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DIVISION 1

(1/00)

SECTION 01010

SCOPE OF WORK

1.
Work Covered by Contract:  Contract work shall encompass the following items of work as described in these specifications and depicted on the construction drawings. This summary is not all-inclusive and delineates only those work items deemed as major to the contract.  Ancillary work items not listed below, though necessary to attain the completed project, shall be included in the contract.

1.1
This project is being undertaken to correct several code and operational deficiencies that exist within the current facility and operation of Paint Bays III and IV.  This project includes the renovation of the HVAC system in Bay III and Bay IV, the addition of a small parts paint booth in Bay IV, addition of fire separations and the addition of new exit corridors from Bay III and Bay IV.  There is also roofing work to be accomplished in association with the renovation of the HVAC system.  Lighting and power modifications will be required in association with the addition of the exit corridors and new HVAC equipment.  There will be minor plumbing modifications for the addition of emergency eyewash/shower units in Bays III and IV.

2.
DRAWINGS:  Drawings, along with any specifications are the property of the Government and comprise a legal contract document that pertains exclusively to this project.  Drawings may only be obtained by downloading the files identified with this solicitation found at http://www.eps.gov.  CEU Cleveland will not provide hard copies of drawings.  Alternate printing sources are identified at http://www.uscg.mil/mlclant/ceucleveland.
	2.1  Construction Drawings:
	6657-D Sheets 1 Through 28


SECTION 01013

PROJECT PHASING

1.
The facility operator has expressed the desire to maintain paint operations to the fullest extent possible during construction.  Further, he has identified the sequence of construction as follows:

1.1
Phase I Construction:  Paint Bay III.  The contractor will accomplish the mechanical rework of Bay III as well as the construction of the fire rated partition between the bay and the second floor storage area over the administration offices.  During these operations, we propose the contractor staging area be located directly in front of Bay III.  This work shall be accomplished with as little disruption as possible to the on-going operations in Bay IV.  Paint Bay III will be brought on-line prior to beginning work on Bay IV. 
1.2
Phase II Construction:  Paint Bay IV.  The contractor will complete the mechanical and electrical rework, and construct new exit corridors serving both bays.  Again, we propose the staging area be located directly in front of Bay IV.  Bay III shall remain in operation during the reconstruction of Bay IV.
1.3
Phasing, as described, will involve additional costs to the project.  A crane will be necessary for roof top mechanical work during the construction of each bay.  Roof repairs, complicated by an existing warranty for the relatively new modified bitumen roof, will have to occur on two separate occasions.

SECTION 01015

CONTRACTOR WORK HOURS

1.
WORK HOURS:  The Contractor shall work during the normal unit operational hours, Monday through Friday, 7:30 am to 4:30 pm.  The On-Site Representative must approve any deviation from these hours and the contractor shall note all such deviations on the Daily Logs.
2.
CONTRACT COMPLETION:  The Coast Guard has accounted for these work hours in determining the total number of calendar days in which the contractor must complete contract work as required by FAR Clause 52.211-10 "Commencement, Prosecution and Completion of Work".  Therefore, any limitations imposed by these work hours will not entitle the Contractor additional time for completing the work.

3.
SATURDAY, SUNDAY AND HOLIDAYS:  The contractor shall provide the On-Site Representative at least forty-eight hours advance notice prior to working on weekends or Federal holidays.  The Government reserves the right of refusal with no impact to the contract.

SECTION 01030

PRE-CONSTRUCTION SITE CONDITIONS

1.
The Contractor shall verify the conditions of the existing site, equipment and facilities potentially affected by the work under this contract and shall photograph and/or videotape the conditions in order to document their pre-construction condition.  Copies of the photos and videos shall be submitted to the Contracting Officer prior to starting work.

SECTION 01040

COORDINATION

1.
SITE VISIT:
1.1
Visits to the site, for the purposes of verifying existing conditions shall be arranged with Commanding Officer, United States Coast Guard, U.S. Coast Guard Integrated Support Command, Portsmouth, Portsmouth, Virginia.  Station telephone number is 757-483-8504.
1.2
The Officer in Charge may, at her/his discretion, limit hours of access or levy certain restrictions regarding visits to the site.  Failure to make a site visit does not relieve the bidder of the responsibility of performing a field verification of the requirement.  Requests for equitable adjustments, in either time or money, may not be considered if they are determined to be a result of a failure to perform field verifications.

2.
INTERFERENCE WITH COAST GUARD OPERATIONS:  Construction work shall be accomplished in such a manner as to cause the least amount of interference with normal operations as possible.  The Contractor shall notify the Contracting Officer’s Technical Representative at least two working days in advance of any planned outages of water, electrical, telephone, or sanitary facilities. The Contracting Officer’s Technical Representative shall be notified at least one week in advance of commencing construction.

3.
MILITARY STATION REGULATIONS:

3.1
The Contractor, his employees, and subcontractors shall become familiar with and obey all station regulations.  All personnel employed on the project shall keep within the limits of the work and avenues of ingress and egress, and shall not enter any other areas outside of the site of the work unless required to do so in the performance of their duties.  The Contractor's equipment shall be conspicuously marked for identification.

3.2
There shall be NO SMOKING in any Coast Guard building.

3.3
Storage Areas:  Exact location and boundaries will be determined by the Contracting Officer’s Technical Representative.  Under no circumstances shall materials be stored in areas where attention to aircraft operations is required.

3.4
Storm Protection:  If a warning of gale force winds or above is issued, take precautions to minimize any danger to persons and protect the work and nearby Government property.  Precautions shall include, but not be limited to, closings, removing loose materials, tools and equipment, from exposed locations.  Remove and secure scaffolding and temporary work.  Close openings in the work area if storms of lessor intensity are imminent.

SECTION 01041

FIELD CHANGES

1.
The Contracting Officer’s Technical Representative may authorize field changes.  Field changes are those changes or alterations that do not affect time, price, or intent of the contract documents.  All field changes shall be documented in the Daily Logs and on the As-Built Drawings.

SECTION 01050

FIELD VERIFICATION OF EXISTING CONDITIONS

1. Information provided in the specification and drawings are approximations only.  The offeror is encouraged to visit the site to verify all field dimensions and existing conditions, taking reasonable steps to ascertain the nature and exact location of the work.  Failure to visit the site for this purpose shall not relieve the offeror from the responsibility for estimating properly the difficulty or cost of successfully performing the work.  (Note FAR Clause 52.236-3 Site Investigation and Conditions Affecting the Work).  

2. The contractor shall use proactive measures such as digging, metering, testing, underground utility location devices, and utility company location services to locate all underground utilities identified in the area of work at no additional expense to the Government.  Additional cost of unplanned outages and repair of damaged utilities, including emergency repairs by others, not properly identified by the Contractor shall be the Contractor’s responsibility.  

SECTION 01063

BUILDING PERMITS

1.
NO BUILDING PERMITS from state or local governments are required for work performed on federal property.  Courtesy permits may be obtained at the Contractor's option.  No payment will be made to the Contractor for any permit cost.  Design changes to obtain courtesy permits, even at no cost, will not be allowed without written approval of the Contracting Officer.

SECTION 01067

ENVIRONMENTAL PERMITS

1.
Unless directed by other sections of this specification, the Contractor will not be responsible for obtaining environmental permits.

SECTION 01154 

PROGRESS PAYMENT FOR MATERIALS RECEIVED BUT NOT INSTALLED

1.
PAYMENT FOR MATERIALS NOT INSTALLED:  Although FAR 52.232-5, in Section I of the Solicitation does not require payment for materials delivered to the site or other locations other than the site, the Contracting Officer will consider requests for, and may authorize payment for up to 80% of the cost of material as listed in the Schedule of Values for Progress Payments (see SECTION 01320).

1.1
Storage:  In order for requests for payment to be considered, the materials on-site or at other locations must be properly stored and protected.  Further, as required by FAR 52.232-5, the Contractor must furnish satisfactory evidence; invoices, that they have acquired title to such material and that the material will be used to perform the contract.

2.
WAIVER OF RIGHTS:  Progress payment made on materials delivered to the site or stored at other locations does not waive any rights on the part of the Government under FAR 52.246-12, Inspection of Construction.

SECTION 01200 

PROJECT MEETINGS

1.
LOCATION:  Project meetings will be conducted either on-site or with a conference call.  The following meetings may be held:

1.1
Pre-Construction Meeting:  After award of a contract, the Contract Specialist will arrange a conference with the contractor, Project Manager, Contracting Officer’s Technical Representative and the On-Site Representative.  The purpose of this conference is to orient the Contractor with Government procedures for wage rates, contractual and administrative matters, and to discuss specific issues regarding actual construction.

1.2
Progress and Technical Review Meetings:  These meetings generally take place at the project site.  Either party may request a meeting to review the progress of the project and/or review or clarify the technical requirements of the specifications.

SECTION 01300

SUBMITTALS
1.
GENERAL:  The Contractor shall submit to the Contracting Officer (5) copies of shop drawings, catalog cuts, mill/manufacturer's certification, descriptive literature, test results, and/or other information/documentation required by this specification and itemized on the "List of Submittals" found at the end of this division.

2.
REQUEST:  A "CONTRACT ITEM APPROVAL REQUEST" (CEU 1/98) shall accompany all submittals.  All items shall be individually listed and clearly identified, referencing the applicable Section and Paragraph.  A copy of this form is located at the end of this division and may be reproduced as needed.

2.1
Up to eight (8) items may be listed on an individual approval request.  Number each Contract Item Approval Request consecutively (Submittals # 1, 2, etc.) and re-submittals with letters (Submittal #1A is the first re-submittal of Submittal #1).

2.2
Submittals shall be forwarded to the Contracting Officer for review.  The review process normally takes a minimum of fourteen (14) calendar days, not including time for mailing delays, etc.  The Contractor shall allow for this review process in the Construction Schedule and all project planning.  In instances where submittal review must be expedited, the Contractor may annotate the Contract Item Approval Request as "Urgent" and provide a FAX number for prompt return.  The Coast Guard will make every effort to accelerate the review of each urgent submittal; however, the Contractor should not anticipate a reduced time schedule and shall plan project progress accordingly.

3.
APPROVAL:  After receipt by the Contracting Officer, submittals are forwarded to the Construction Project Manager for review and processing.  Submittals will be stamped "Approved", "Disapproved", or "Approved as Noted" for items requiring Project Manager and/or Engineer approval and "Accepted" for those items requiring Project Manager review (construction schedule, schedule of values, safety plan, etc.).  Approval, Acceptance, etc. of each item will also be indicated on the Contract Item Approval Request form and the appropriate copies returned to the Contractor.

3.1
Resubmittal  Prompt re-submittal of "Disapproved" items is required.  The Contractor shall furnish a new Contract Item Approval Request numbered in accordance with the requirements of paragraph 2.1.

4.
DEFECTIVE WORK:  Nothing contained in the Contract Item Approval Request, when approved by the Project Manager, shall restrict the Government's rights to reject materials at a later date where inspection reveals latent defects in all or individual items, departures from requirements of the contract, use of damaged articles or materials and improper installation; nor does this approval prejudice the Government's rights of rejecting any work found defective during the Final Inspection and Acceptance.

4.1
Proceeding with Contract work utilizing submittal items requiring Project Manager's approval or acceptance, prior to receiving said approval or acceptance, shall be at the Contractor's risk and may jeopardize contract performance.

SECTION 01310 

CONSTRUCTION SCHEDULE AND PROGRESS SCHEDULE

1.
GENERAL:  Prepare a horizontal bar graph progress schedule using a time scale and with the total project divided and subdivided into a sufficient number of work activities that can accurately graphically display the following:


a.  Work schedule;


b.  Activity duration;


c.  Interplay of activities; and 


d.  Dollar value of each activity

1.1
A Pert, CPM or other Industry Standard Network model is acceptable.

1.2
The schedule may also have a progress curve plotted over the bar chart, which shall indicate percent of completion against time.  In addition to construction activities, procurement times for critical items, submittal turnaround time, mobilization, final inspection, punchlist work, and demobilization shall be shown on the schedule.  Line items on the progress schedule should match, as closely as possible, the line items on the Schedule of Values.

2.
SUBMITTAL:

2.1
Submit the initial Construction Schedule to the Contracting Officer’s Technical Representative within TEN calendar days from receipt of the Notice to Proceed.

2.2
The Contractor shall submit an updated Progress Schedule each month along with the Request for Payment Invoice.  A Request for Payment will not be processed unless accompanied by an updated Progress Schedule if changes in the schedule occur.

3.
RESPONSIBILITY:

3.1
The Contractor is responsible for executing the work within the time stated in the contract.  The Construction Schedule and Progress Schedule shall be provided to the Project Manager and the Contracting Officer’s Technical Representative for review.  This review is for verification that the Contractor has developed a feasible schedule for meeting the contract completion date in accordance with FAR 52.211-10 Commencement, Prosecution, and Completion of Work.

3.2
At any time should the Contractor become aware or have reason to believe the schedule will be effected, notify the Contracting Officer in writing within three calendar days stating the reasons for the delay.  Reasons that may be considered by the Contracting Officer include delay of materials or equipment, shortage of labor, delays caused by others, or any occurrence or difficulty that may cause delay in executing the work as scheduled.

SECTION 01320

SCHEDULE OF VALUES FOR PROGRESS PAYMENTS
1.
GENERAL:  Prior to the beginning of work, the Contractor shall submit a detailed cost breakdown of the contract price.  The breakdown shall include costs of materials, equipment, and labor for all major items of work such as mobilization, carpentry, plumbing, mechanical, electrical, roofing, concrete, site work, demobilization, etc.  The Contractor shall adhere to the following guidelines when developing a schedule of values:

1.1
Format - The format for the schedule of values should be very similar to that of the construction schedule (see SECTION 01310) so that they may easily be compared.  Requests for progress payments shall be in the same format as the schedule of values breakdown.

1.2
Bonds - Bonding costs will only be paid in a lump sum if they are broken out separately and included with the schedule of values.  The Contractor shall provide evidence that he has furnished full payment to the surety.

1.3
Materials - To request progress payments for materials delivered to the construction or fabrication site, the particular item of work associated with the materials must be broken down into separate material and labor costs.

1.4
Modifications - If modifications are made to the contract, the particular work items shall be added as separate items to the schedule of values.  Do not incorporate modification costs into progress payment requests for work items on the original schedule of values.

SECTION 01370

CONSTRUCTION DAILY LOGS

1.
GENERAL:  The Contractor shall complete a Daily Log record for each and every day in which Contractor personnel are on-site.  The importance of an accurate, fully detailed Daily Log, promptly delivered to the designated On-Site Representative can not be overemphasized.  The report shall provide an accurate cumulative summary of the history and performance of the work.  The Daily Log shall document weather, work hours, work in-place, inspections/tests made and results, dimensional checks, equipment and material checks, data on workers by classification, the mobilization and demobilization of construction equipment, materials delivered to the site, and any other pertinent noteworthy event; e.g., personnel injury, site visit by Coast Guard personnel etc.

1.1
The Daily Logs play an important role in settling disputes and claims for both parties.  For this reason the On-Site Representative and the Contractor's Superintendent together should review the report to ensure its completeness and accuracy.  The report shall be submitted for review to the On-Site Representative the morning following the reported on day.

1.2
The Daily Logs are required by contract and shall be provided on a daily basis.  Maximum retention shall be withheld for late or incomplete Daily Logs.

2.
CONTRACTOR RESPONSIBILITY:  It is the Contractor's Responsibility to accurately complete detailed Daily Logs.  The Daily Log shall be provided to the On-Site Representative no later than 10:00 a.m. on the first work day after the day the work was performed.  In the absence of an On-Site Representative the Contractor shall mail the Daily Logs every Friday directly to the Contracting Officer.

3.
DESIGNATED ON-SITE REPRESENTATIVE RESPONSIBILITY:  Upon issuance of the Notice to Proceed, the On-Site Representative shall complete one of the Daily Logs for each day until the Contractor is at the site.  After the Contractor is at the site, the On-Site Representative shall ensure that the Contractor completes the Daily Log in accordance with Paragraph 1 above.  Any items of dispute or other notes the On-Site Representative feels appropriate shall be added to the Daily Log.

3.1
Anytime the Contractor is not on site the On-Site Representative is responsible for completing the Daily Log indicating the contract number, date, weather conditions and a statement that the Contractor was not on site.

3.2
The On-Site Representative shall include any remarks and sign the Daily Log attesting to the accuracy.  Forward the Daily Logs weekly to:  Civil Engineering Unit Cleveland, Attention: Contracting Officer.  Should the Daily Log report indicate an accident, environmental issue, OSHA violation or any crisis the On-Site Representative deems important, it should then be immediately faxed to the Contracting Officer at (216) 902-6277.

SECTION 01510

TEMPORARY UTILITIES

1.
GENERAL:  All temporary utility connections shall be compatible with existing materials and equipment to provide safe and efficient installation, operation and removal.  Coordinate times for connection/disconnection to minimize interruption of service to the neighboring community.  See SECTION 01040 for interruption impacting Coast Guard Operations.

2.
ELECTRICITY AND WATER:  Electrical power and water are available on the site.  The Contractor will be permitted to utilize these utilities in performing the work, provided that the existing systems are not overloaded.  The Contractor is responsible for installing and removing all connections to existing systems and shall ensure work and materials are in accordance with local codes.  The use of the electricity shall be limited to tools that can be operated on 60 Hertz, single phase, 20 ampere, 120 volt circuits.

3.
TELEPHONE:  Telephone services will not be available for use by the Contractor.

4.
WATER HOOKUP:  All connections to the water system shall be equipped with back flow protection.  Temporary potable water pipes and hoses shall be sterilized before being placed in operation and every time the system is opened to the atmosphere for repair or relocation.

5.
SANITARY FACILITIES:  It shall be the Contractor's responsibility to furnish and maintain approved portable toilet facilities for all Contractor's personnel.  The On-Site Representative will designate the physical location for the facility and the Contractor shall maintain the toilet facility to the satisfaction of the Government.  Contractor personnel are forbidden to use toilet facilities within existing buildings.

6.
Temporary Fire Protection:  Install and maintain temporary fire-protection facilities to protect against predictable and controllable fire loss.  Comply with NFPA 10 "Standard for Portable Fire Extinguishers" and NFPA 241 "Standard for Safeguarding Construction, Alterations and Demolition Operations".

6.1
Locate fire extinguishers where convenient and effective for their intended purpose, but not less than one extinguisher at each floor stairwell and one at each building construction opening for personnel egress.

6.2
Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection facilities, stairways and other access routes for fighting fires.

6.3
Provide independent supervision of welding, flame cutting and other open flame work.  Provide each fire supervisor with an appropriate fire extinguisher.

6.4
Provide training for all personnel on-site in the proper operation of each type of fire extinguisher provided.  Provide all personnel with the proper notification procedure to summon the local fire department or emergency medical service.

6.5
There shall be NO SMOKING or un-supervised open flame permitted inside any structure, temporary or permanent; nor within 25 feet of combustible material or within 50 feet of flammable liquids or compressed gasses.

SECTION 01520

PROTECTION FROM WEATHER AND CONSTRUCTION OPERATIONS

1.
TEMPORARY ENCLOSURES:  Protect existing facilities/equipment and new construction, whether in progress or newly completed, from the adverse effects of the weather and construction operations.  Provide temporary enclosures, coverings and barriers as required to afford protection against exposure, weather and wind damage and from construction operations which could degrade, stain, age, or reduce the finished quality of new work or damage existing facilities and equipment.

2.
CLIMATE CONTROL:  Where temporary heat is required during construction to protect work completed or to heat facilities in operation by the Coast Guard,  all openings shall be made weather tight to allow the maintenance of 68 deg.F. heat minimum with the existing or temporary heating equipment or 78 deg F. maximum with existing or temporary cooling.

3.
PIPING:  Prevent water-filled pipes or tanks from freezing for both interior and exterior systems installed or in storage.

4.
REAPPLICATION:  All temporary closures or enclosures shall be made ready for immediate re-application in the event of sudden storms or man-made conditions requiring protection of existing facilities or completed construction.

SECTION 01540

SAFETY PROGRAM

1.
GENERAL:  The Contractor is wholly responsible for work site safety.  The Contractor shall implement a safety program which protects the lives and health of personnel in the construction area, prevents damage to property, and avoids work interruptions.  To accomplish this end, the Contractor shall provide appropriate safety barricades, signs, signal lights, etc. (see SECTION 01570) as well as complying with the requirements of all applicable Federal, State and Local safety laws, rules and regulations.

2.
COMPLIANCE:  The Contractor is specifically required to comply with the requirements of the U. S. Army Corps of Engineers "Safety and Health Requirements Manual" (EM 385-1-1, latest version available).  This publication may be examined at the Coast Guard Civil Engineering Unit office in Cleveland, Ohio or may be purchased from the superintendent of Documents, U. S. Government Printing Office, Washington, DC  20402.

3.
SAFETY PLAN:  The Contractor shall submit a written safety plan.  At a minimum, this plan shall describe the Contractor's general safety program and identify specific safety provisions for hazards incidental to the contract work; e.g., elevated working surfaces, working over water, working from floating work platforms, overhead crane operations, etc.

3.1
The written safety plan shall be reviewed by the Contracting Officer’s Technical Representative for compliance with the requirements of EM 385-1-1 and the "Accident Prevention" clause (FAR 52.236-13).  Once accepted, this safety plan shall become part of the contract requirements.  Note:  This review/acceptance does not in any way relinquish the Contractor from responsibility for work site safety nor the obligation to comply with the OSHA regulations found in 29 CFR 1910 & 1926 or any other State or Local safety law, rule or regulation applicable to the contract work.  The Coast Guard will cooperate fully with the Department of Labor (Occupational Safety and Health Administration) in their enforcement of OSHA regulations.
SECTION 01541

EQUIPMENT/UTILITY LOCKOUT AND TAGOUT REQUIREMENTS

1.
GENERAL:  The Contractor shall comply with OSHA 29 CFR 1910.147, “The Control of Hazardous Energy “ (Lockout/Tagout).  The Contractor shall provide a Lockout/Tagout Plan to the Contracting Officer prior to starting any work affected by the energy in the equipment/utility system.

2.
APPLICATION:  The Contractor shall be responsible for locking out and tagging out of service, all equipment/utility systems involved in the work under this contract.  After the Contracting Officer’s Technical Representative has approved an outage, Government personnel and the Contractor shall independently secure the equipment/utility system and tag the respective system out of service.  The Contractor shall provide their own locks and chains that are required to secure the equipment/utility systems; e.g., steam, water, air, and/or electricity.

SECTION 01542

MATERIAL SAFETY DATA SHEETS AND MATERIAL HANDLING PROCEDURES

1.
DATA SHEETS:  The Contractor shall provide Material Safety Data Sheets (MSDS) for all material to be used in the execution of the contract work that contain hazardous constituents.  The MSDS shall meet all requirements of 29 CFR 1910.1200 and shall be submitted to the Contracting Officer prior to bringing these materials to the work site.

2.
MATERIAL STORAGE:  The storage of these materials at the work site shall be strictly limited to that quantity needed for the execution of the contract work.  The Contractor shall ensure that storage of the material complies with all applicable federal, state, and local laws and regulations.  Acceptable storage areas shall be coordinated with the On-Site Representative prior to the Contractor bringing any materials containing hazardous constituents to the work site.

3.
PROTECTIVE MEASURES:  The Contractor shall ensure that adequate protective measures are taken to minimize Coast Guard and Contractor personnel exposure to harmful substances.  If protective measures are required, the Contractor shall include them in the Safety Plan (see SECTION 01540) and they shall be reviewed by the Contracting Officer prior to the start of any contract work involving use of the harmful substance.

4.
DISPOSAL OF EXCESS MATERIAL:  The Contractor shall be responsible for the disposal of all excess Contractor supplied materials.  Disposal shall be in accordance with all applicable federal, state, and local laws and regulations.

SECTION 01550

ACCESS ROADS AND PARKING

1.
ACCESS:  Access to the site is available from public roads.  Any damage to these roads by the Contractor's vehicles shall be repaired without cost to the Government.

2.
PARKING:  Vehicular operations and parking shall comply with all applicable government orders and regulations.  All driveways and entrances serving the Government shall be kept clear and available to emergency vehicles at all times.

3.
VEHICLE AND VEHICLE OPERATION:  All vehicles, owned by the Contractor or employees of the Contractor, and operators of these vehicles, shall meet all state regulations for safety, noise, loading and minimum liability insurance.  All vehicle operators demonstrating reckless or careless operation in the opinion of the Government shall not be allowed to operate vehicles on government property for the duration of the contract.

4.
VISITORS:  No visiting vehicles will be permitted on government property unless the operator is employed by a subcontractor or supplier.

SECTION 01566

GENERAL CLEANUP OF WORK AREAS

1.
GENERAL:  The Contractor shall remove and properly dispose of all trash and debris incidental to the contract work from the limits of government property, as well as all adjacent affected areas.  The extent and interval of these cleanups shall be determined by the Contracting Officer.

2.
WORK AREA CLEANUP:  When directed by the Contracting Officer, the entire work area, and all adjacent affected areas, shall be thoroughly cleaned by removing all trash, debris, dust, etc. caused by the contract work.  Any floor, wall or ceiling surfaces that may have been stained or soiled by the contract work shall be restored to pre-construction condition.

SECTION 01567

POLLUTION CONTROL

1.
Volatile Organic Compound (VOC) Regulations:  Contractors are required to comply with local VOC laws and regulations and shall have an acceptable VOC compliance plan.  The plan shall demonstrate that the use of paints, solvents, adhesives and cleaners comply with local VOC laws and regulations governing VOC materials, and that all required permits have been obtained or will be obtained prior to starting work involving VOC's, in the air quality district in which the work will be performed.  The compliance plan shall be submitted by the Contractor prior to the start of work an acceptable compliance plan shall contain, as a minimum, a listing of each material subject to restrictions in the air quality management district in question, the rule governing its use, a description of the actions which the Contractor will take, a description of the actions which the Contractor will use to comply with the laws and regulations, and any changes in the status of compliance during the life of the contract.  Alternatively, if no materials are subject to the restrictions in the air quality management district where the work will be performed, or if there are no restrictions, the compliance plan shall so state.

2.
SPILL RESPONSE PLAN:  The Contractor shall submit a Spill Response Plan covering all regulated materials brought to the site for execution of work and all wastes generated as a result of the work to the Contracting Officer.  The plan shall include, at a minimum, the following:  types and quantity of all substances covered under this plan; the reportable quantity (RQ) for each substance; the on site storage location of each substance; the Contractor's spill response equipment, if applicable; procedures to be followed for responding to a spill, including initial responses to be taken; procedures to be followed in reporting a spill, including the names and telephone numbers for all federal, state, and local agencies/authorities to be notified; and the name, address, and telephone number (work, home, and beeper) of all Contractor response and media relations personnel.

2.1
In the event of a spill or release, the Contractor shall be responsible for immediate implementation of the spill response plan and restoration of the site to pre-spill condition at no cost to the Government.  The Contractor shall also immediately notify the Contracting Officer to coordinate further notifications.

SECTION 01569

HAZARDOUS WASTE

1.
GENERAL:  The Contractor shall comply with all federal, state, and local environmental regulations dealing with the generation, management, storage, and disposal of solid, toxic, and hazardous wastes.  The Contractor shall ensure that all wastes are properly containerized, labeled and placarded, managed, tested, stored, transported and disposed of in accordance with all applicable regulations.

2.
SUBMITTALS:  The Contractor shall provide the Contracting Officer with signed and fully executed copies of all hazardous waste profiles, test results, hazardous waste manifests and/or other shipping papers, and all other required documentation.  Maximum payment retention shall be withheld until this documentation is received.

3. METALS:  Unless noted otherwise, scrap metal shall not be landfilled or treated as hazardous waste.  Recycle all scrap metal by smelting or any other acceptable recycling process.  Scrap metal includes ductwork, light fixture housings, pipe, mechanical and electrical equipment, doors and frames, etc.
4. USED ELECTRIC LAMPS:  40 CFR 273 requires that electric lamps, including incandescent, fluorescent, neon, high intensity discharge, mercury vapor, high pressure sodium and metal halide lamps that are no longer of use be recycled or treated as hazardous waste.  The Contractor shall not dispose of any used electric lamps as solid waste.  The Contractor shall recycle all waste electric lamps generated as a result of this work only at a licensed recycling facility.  Submit receipts or other documentation to show that all used lamps were properly disposed.

SECTION 01570

LIGHTS, SIGNS AND BARRICADES

1.
GENERAL:  The contractor shall provide and maintain all warning lights, sign, and barriers to insure the safety of pedestrians or vehicles traveling near or through any hazardous area caused by the execution of the Contract work.

2.
LIGHTING:  All lighting requirements shall meet table 7-1 in the US Army Corps of Engineers Safety and Health Requirements Manual (EM 385-1-1).
3.
HAZARD FENCING:  Special fencing 4 foot high shall be installed to prevent small children or pets from entering the work area when within 300 feet of family housing or for special hazards as shown on the drawings.

SECTION 01620

STAGING AREAS AND ACCESS

1.
LOCATION:  The Contractor shall store materials and operate equipment within the confines of the staging area identified by the Government.  Storage of materials outside of the staging area will not be permitted.

2.
COORDINATION:  Two weeks prior to construction, the Contractor shall contact the Commanding Officer, United States Coast Guard, U.S. Coast Guard Integrated Support Command, Portsmouth, Portsmouth, Virginia, to verify the condition of the staging area.

3.
ADJACENT AREAS:  The Contractor shall ensure that all land and vegetation adjacent to the staging area and access drive remain undisturbed and undamaged; all damages shall be repaired at no cost to the Government.

SECTION 01650

RECOVERED MATERIALS NOTICE
1.
GENERAL:  It is the intent of CEU Cleveland to comply with the requirements of Section 6002 of the Solid Waste Disposal Act as amended by the Resource Conservation and Recovery Act (RCRA or the Act) as amended, 42 U.S.C. 6962 and Executive Order 12873 as they apply to the procurement of the materials designated in paragraph 2.

2.
DESIGNATED RECOVERED MATERIALS:  It is the purpose of this section to designate items that are or can be made with recovered materials.  These designated items are as follows: Structural Fiberboard, Laminated Paper Board, Carpet, Floor Tiles, Patio Blocks, Building Insulation Products; Cement and Concrete Containing Coal Fly Ash or Ground Granulated Blast Furnace (GGBF) Slag, Hydraulic Mulch, Playground Surfaces, Running Tracks, Yard Trimming Compost, Traffic Barricades, Traffic Cones, Toner Cartridges, Binders, Engine Coolant, Office Recycling Containers, Office Waste Receptacles, Plastic Desktop Accessories, Re-refined Lubricating Oil, Retread Tires, Paper and Paper Products, and Plastic Trash Bags.

3.
CONTRACTOR RESPONSBILITY:  The contractor should provide recycled materials to the extent practical, provided the materials meet all other requirements of the applicable specification section.

SECTION 01710 

SITE RESTORATION & CLEAN UP

1.
SITE RESTORATION:  If at any time while performing the contract the Contractor causes damage or destruction to any portion of any Government facility or grounds; e.g., bulkheads, pavement, lawns, shrubbery, etc., it shall be the Contractor's responsibility to replace and/or restore the damage as approved by the Contracting Officer’s Technical Representative at no additional cost to the Government.

2.
POST CONSTRUCTION CLEANUP:  Upon completion of the job, the Contractor shall clean up the job site, returning it to a state of cleanliness equal to or exceeding that in which it was found.  The Contractor shall properly dispose of any trash, extra materials, dirt, debris, or other litter that remains.  If the job site appearance is not to the satisfaction of the Contracting Officer’s Technical Representative, final acceptance will not be approved.

SECTION 01720

AS BUILT DRAWINGS

1.
GENERAL:  During the progress of the contract work, one full size print of each of the project drawings shall be neatly and clearly marked in red to show all variations between the construction actually provided and that indicated and/or specified in the contract documents.

2.
STATUS:  The As-Built drawings shall be kept up to date at the work site at all times during the contract, and shall be available for inspection by the Contracting Officer, or his/her representative, upon request.

3.
DISCOVERED UTILITIES:  The Contractor shall also mark the drawings to indicate the exact location of any underground utility lines discovered in the course of the work.

4.
VARIATIONS:  Where a choice of materials and/or methods is permitted in the specifications and where variations in the scope or character of the work indicated or specified are permitted either by award on bidding items, or by subsequent change/modification to the contract, the As-Built drawings shall define and accurately indicate the construction actually provided.

5.
STANDARDS:  The representation of all variations shall conform to standard drafting practice and shall include any/all supplementary notes, legends, and details necessary for legibility and clear portrayal of the As-Built construction.

5.1
The marked prints shall be subject to approval by the Contracting Officer’s Technical Representative prior to their acceptance.  The contract work shall not be considered complete and final payment shall not be made, until all required As-Built drawings are submitted to and approved by the Contracting Officer.  Maximum retention shall be withheld for late or incomplete As-Built drawings.

5.2
Because of Computer Assisted Design (CAD) requirements, ONLY FULL SIZED PRINTS OF THE DRAWINGS, "RED-LINED" TO ACCURATELY REFLECT AS-BUILT CONDITIONS, SHALL BE ACCEPTABLE.

SECTION 01730

OPERATING INSTRUCTIONS AND TRAINING

1.
MANUALS:  Upon completion of the work, but before the work is accepted by the Government, the Contractor must forward two complete bound sets of instructions, tabbed and identified for reference, for all equipment and/or systems provided under this contract. The instructions shall include component parts, manufacturer's certificates, warranty slips, parts lists, descriptive brochures, and manufacturer's maintenance and operating instructions.

2.
TRAINING:  The Contractor shall provide two hours of training, which shall explain to the Government’s personnel all procedures necessary to operate and maintain all equipment and systems on a continuing basis.
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	1.5.5.a
	
	X
	Contractor’s Qualifications
	
	
	X
	
	
	
	

	
	1.5.5.b
	
	
	Training Schedule and Materials
	
	
	X
	
	
	
	

	
	1.5.6.a
	
	X
	Controls and HVAC System Operators Manual
	
	
	
	
	X
	
	

	
	1.5.6.b
	
	X
	DDC Manufacturer’s Hardware and Software Manuals
	
	
	
	
	X
	
	

	
	1.5.7.a
	
	X
	Posted Operating Instructions
	
	
	
	
	X
	
	

	
	1.5.7.b
	
	
	Administrative and Closeout Submittals
	
	
	
	
	X
	
	

	
	1.5.7.c
	
	X
	Service Organizations
	
	
	
	
	X
	
	

	
	1.5.7.d
	
	X
	Contractor Certification
	
	
	X
	
	
	
	

	15950
	1.5.1.a
	
	X
	Certified Tab Report
	
	
	
	
	X
	
	

	
	1.5.2.a
	
	X
	Independent TAB Agency personnel qualifications
	
	
	
	
	X
	
	

	
	1.5.2.b
	
	X
	Design Review Report
	
	
	
	
	X
	
	

	
	1.5.2.c
	
	X
	Advanced notice for TAB Field Work
	
	
	
	
	X
	
	

	
	1.5.2.d
	
	X
	Pre-TAB Check Out List
	
	
	
	
	X
	
	

	
	1.5.2.e
	
	X
	TAB Submittal and Work Schedule
	
	
	
	
	X
	
	

	15951
	1.3.1.a
	
	X
	Preliminary Review Report
	
	
	
	
	X
	
	

	
	1.3.1.b
	
	X
	Smoke Test Report
	
	
	
	
	X
	
	

	
	1.3.1.c
	
	X
	Fan Operating Points Report
	
	
	
	
	X
	
	

	
	1.3.1.d
	
	X
	Static Pressure Report
	
	
	
	
	X
	
	

	
	1.3.1.e
	
	X
	Volume and Velocity Flow Rates Report
	
	
	
	
	X
	
	

	
	1.3.1.f
	
	X
	Pilot Transverse Report
	
	
	
	
	X
	
	

	
	1.3.1.g
	
	X
	Test Engineers Out-brief
	
	
	
	
	X
	
	

	
	1.3.2.a
	
	X
	Test Agency Qualifications
	
	
	
	
	X
	
	

	
	1.3.2.b
	
	X
	Record of Document Submittal to Testing Agency
	
	
	
	
	X
	
	

	
	1.3.2.c
	
	X
	Work Plan
	
	
	
	
	X
	
	

	
	1.3.2.d
	
	X
	List of Test Instruments
	
	
	
	
	X
	
	

	16050
	1.4.1
	
	X
	Manufacturer’s Catalog Data
	X
	
	
	
	
	
	

	
	1.4.2
	
	X
	Instructions
	
	
	
	
	X
	
	

	
	1.4.3
	
	X
	Certificates
	
	
	X
	
	
	
	

	
	1.4.3.1
	
	X
	Reference Standard Compliance
	
	
	
	
	X
	
	

	16261
	1.4.1.a
	
	X
	Schematic Diagrams
	X
	
	
	
	
	
	

	
	1.4.1.b
	
	X
	Interconnecting Diagrams
	X
	
	
	
	
	
	

	
	1.4.1.c
	
	X
	Installation Drawings
	X
	
	
	
	
	
	

	
	1.4.2.a
	
	X
	Variable Frequency Drives
	
	
	
	X
	
	
	

	
	1.4.2.b
	
	X
	Wires and Cables
	
	
	
	X
	
	
	

	
	1.4.2.c
	
	X
	Equipment Schedules
	
	
	
	X
	
	
	

	
	1.4.3.a
	
	X
	VFD Test
	
	
	
	
	X
	
	

	
	1.4.3.b
	
	X
	Performance Verification Tests
	
	
	
	
	X
	
	

	
	1.4.4.a
	
	X
	Installation Instructions
	
	
	
	
	X
	
	

	
	1.4.5a
	
	X
	Factory Test Plan
	
	
	
	
	X
	
	

	
	1.4.6.a
	
	X
	Variable Frequency Drives
	
	
	
	
	X
	
	

	16402
	1.4.1.a
	
	X
	Panelboards
	X
	
	
	
	
	
	

	
	1.4.2.a
	
	X
	Receptacles
	
	
	
	X
	
	
	

	
	1.4.2.b
	
	X
	Circuit Breakers
	
	
	
	X
	
	
	

	
	1.4.2.c
	
	X
	Switches
	
	
	
	X
	
	
	

	
	1.4.2.d
	
	X
	Enclosed Circuit Breakers
	
	
	
	X
	
	
	

	
	1.4.2.e
	
	X
	Combination Motor Controllers
	
	
	
	X
	
	
	

	
	1.4.2.f
	
	X
	Manual Motor Starters
	
	
	
	X
	
	
	

	
	1.4.3.a
	
	X
	600-volt Wiring Test
	
	
	
	
	X
	
	

	
	1.4.3.b
	
	X
	Grounding System Test
	
	
	
	
	X
	
	

	
	1.4.3.c
	
	X
	Ground-fault Receptacle Test
	
	
	
	
	X
	
	

	
	1.4.4
	
	X
	Fuses
	
	
	
	
	X
	
	

	16510
	1.4.1.a
	
	X
	Fluorescent Lighting Fixtures
	
	
	
	X
	
	
	

	
	1.4.1.b
	
	X
	Fluorescent Electronic Ballasts
	
	
	
	X
	
	
	

	
	1.4.1.c
	
	X
	High-intensity-discharge (HID) Lighting Fixtures
	
	
	
	X
	
	
	

	
	1.4.1.d
	
	X
	HID Ballasts
	
	
	
	X
	
	
	

	
	1.4.1.e
	
	X
	Metal-Halide Lamps
	
	
	
	X
	
	
	

	
	1.4.1.f
	
	X
	Incandescent Lighting Fixtures
	
	
	
	X
	
	
	

	
	1.4.1.g
	
	X
	Incandescent Lamps
	
	
	
	X
	
	
	

	
	1.4.1.h
	
	X
	Exit Signs
	
	
	
	X
	
	
	

	
	1.4.1.i
	
	X
	Emergency Lighting Equipment
	
	
	
	X
	
	
	

	
	1.4.2.a
	
	X
	Operating Test
	
	
	
	
	X
	
	

	
	1.4.3.a
	
	X
	Information Card
	
	
	
	
	X
	
	


ABBREVIATION GUIDE: 

AP - Submit for Review and Approval                CC - Catalog Cuts                          

MI -  Miscellaneous
 AC - Submit for Review and Acceptance            CERT – Certification
 SD - Shop Drawing                                               D/LIT - Descriptive Literature
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SECTION 02220

SITE DEMOLITION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.6
(1990) Demolition Operations

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI Guideline K
(1997) Containers for Recovered Fluorocarbon Refrigerants

CODE OF FEDERAL REGULATIONS (CFR)

40 CFR 61-SUBPART M
National Emission Standard for Asbestos

40 CFR 82
Protection of Stratospheric Ozone; Refrigerant Recycling

49 CFR 173.301
Shipment of Compressed Gas Cylinders

DEFENSE LOGISTICS AGENCY (DLA)

DLA 4145.25
Storage and Handling of Compressed Gases and Liquids in Cylinders

DEPARTMENT OF DEFENSE (DOD)

DOD 4000.25-1-M
Requisitioning and Issue Procedures

MILITARY STANDARDS (MIL-STD)

MIL-STD-129
(Rev. N) Marking for Shipment and Storage

1.2   GENERAL REQUIREMENTS

Do not begin demolition until authorization is received from the Contracting Officer’s Technical Representative (COTR).  Remove rubbish and debris from the project site; do not allow accumulations inside or outside the building.  Store materials that cannot be removed daily in areas specified by the Contracting Officer’s Technical Representative (COTR).

1.3   DEFINITIONS

1.3.1   Class I and Class II Ozone Depleting Substance (ODS)

Class I and Class II ODS are defined in Section, 602(a) and (b), of The Clean Air Act.

1.4   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.4.1
Certificates
a.
Demolition plan
b.
Notifications
c.
Notification of Demolition and Renovation forms
Submit proposed demolition and removal procedures to the Contracting Officer for approval before work is started.

1.4.2
Closeout Submittals
a.
Receipts

Submit a shipping receipt or bill of lading for all containers of ozone depleting substance (ODS) shipped to the Defense Depot, Richmond, Virginia.

1.5   REGULATORY AND SAFETY REQUIREMENTS

Comply with federal, state, and local hauling and disposal regulations.   In addition to the requirements of the "Contract Clauses," safety requirements shall conform with ANSI A10.6.

1.5.1   Notifications 
Furnish timely notification of demolition and renovation projects to Federal, State, regional, and local authorities in accordance with 40 CFR 61-SUBPART M.  Notify the local air pollution control district/agency and the Contracting Officer in writing 10 working days prior to the commencement of work in accordance with 40 CFR 61-SUBPART M.

Complete and submit Notification of Demolition and Renovation forms to Federal and State authorities and Contracting Officer, postmarked or delivered at least ten working days prior to commencement of work, in accordance with 40 CFR 61-SUBPART M.  Copy of form is attached at end of this section.

1.5.2   Receipts 
Submit a shipping receipt or bill of lading for all containers of ozone depleting substance (ODS) shipped to the Defense Depot, Richmond, Virginia.

1.6   DUST AND DEBRIS CONTROL

Prevent the spread of dust to occupied portions of the building and avoid the creation of a nuisance or hazard in the surrounding area.  Do not use water if it results in hazardous or objectionable conditions such as, but not limited to, ice, flooding, or pollution.

1.7   PROTECTION

1.7.1   Existing Work

Protect existing work, which is to remain in place, be reused, or remain the property of the Government.  Repair items, which are to remain and which are damaged during performance of the work to their original condition, or replace with new.  Do not overload structural elements.  Provide new supports and reinforcement for existing construction weakened by demolition or removal work.  Repairs, reinforcement, or structural replacement must have Contracting Officer approval.

1.7.2   Facilities

Protect electrical and mechanical services and utilities.  Where removal of existing utilities and pavement is specified or indicated, provide approved barricades, temporary covering of exposed areas, and temporary services or connections for electrical and mechanical utilities.

1.8   BURNING

Burning will not be permitted.

1.9   Required Data

Demolition plan shall include procedures for coordination with other work in progress a detailed description of methods and equipment to be used for each operation and of the sequence of operations.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   DISPOSITION OF MATERIAL

3.1.1   Title to Materials

Except where specified in other sections, all materials and equipment removed, and not reused, shall become the property of the Contractor and shall be removed from Government property.  Title to materials resulting from demolition, and materials and equipment to be removed, is vested in the Contractor upon approval by the Contracting Officer of the Contractor's demolition and removal procedures, and authorization by the Contracting Officer to begin demolition.  The Government will not be responsible for the condition or loss of, or damage to, such property after contract award.  Materials and equipment shall not be viewed by prospective purchasers or sold on the site.

3.1.2   Reuse of Materials and Equipment

Remove and store materials and equipment indicated to be reused or relocated to prevent damage, and reinstall as the work progresses.

3.1.3   Disposal of Ozone Depleting Substance (ODS)

Prevent discharge of Class I and Class II ODS to the atmosphere.  Place recovered ODS in cylinders meeting ARI Guideline K suitable for the type ODS (filled to no more than 80 percent capacity) and provide appropriate labeling.  Recovered ODS shall be removed from Government property and dispose of in accordance with 40 CFR 82.  Products, equipment and appliances containing ODS in a sealed, self-contained system (e.g. residential refrigerators and window air conditioners) shall be disposed of in accordance with 40 CFR 82.

3.1.3.1   Special Instructions

Each container shall have in it no more than one type of ODS.  A warning/hazardous label shall be applied to the containers in accordance with Department of Transportation regulations.  All cylinders including but not limited to fire extinguishers, spheres, or canisters containing an ODS shall have a tag with the following information:

a.  Activity name and unit identification code

b.  Activity point of contact and phone number

c.  Type of ODS and pounds of ODS contained

d.  Date of shipment

e.  Naval stock number (for information, call (804) 279-4525).

3.1.4   Transportation Guidance

Shipment of all ODS containers shall be in accordance with MIL-STD-129, DLA 4145.25 (also referenced one of the following:  Army Regulation 700-68, Naval Supply Instruction 4440.128C, Marine Corps Order 10330.2C, and Air Force Regulation 67-12), 49 CFR 173.301, and DOD 4000.25-1-M.

3.2   CLEANUP

3.2.1   Debris and Rubbish

Remove and transport debris and rubbish in a manner that will prevent spillage on streets or adjacent areas.  Limit to 3/8 cubic yard capacity buggies or other conveyances used on roofs and within the building to transport removed debris to chute locations.  Clean up spillage from streets and adjacent areas.

   -- END OF SECTION --

SECTION 04200

UNIT MASONRY

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 530.1
(1995) Masonry Structures (ASCE 6-95)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82
(1997) Steel Wire, Plain, for Concrete Reinforcement

ASTM A 90
(1995; Rev. A) Weight (Mass) of Coating on Iron and Steel Articles with Zinc or Zinc-Alloy Coatings

ASTM A 153
(1995) Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A 167
(1996) Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

ASTM A 615/A 615M
(1996; Rev. A) Deformed and Plain Billet-Steel Bars for Concrete Reinforcement

ASTM A 616/A 616M
(1996; Rev. A) Rail-Steel Deformed and Plain Bars for Concrete Reinforcement

ASTM C 67
(1997) Sampling and Testing Brick and Structural Clay Tile

ASTM C 90
(1997) Loadbearing Concrete Masonry Units

ASTM C 94
(1997) Ready-Mixed Concrete

ASTM C 129
(1997) Nonloadbearing Concrete Masonry Units

ASTM C 144
(1997) Aggregate for Masonry Mortar

ASTM C 150
(1997) Portland Cement

ASTM C 207
(1991; R 1992) Hydrated Lime for Masonry Purposes

ASTM C 270
(1997) Mortar for Unit Masonry

ASTM C 476
(1995) Grout for Masonry

ASTM C 780
(1996) Preconstruction and Construction Evaluations of Mortars for Plain and Reinforced Unit Masonry

ASTM C 1019
(1989; Rev. A, R 1993) Sampling and Testing Grout

ASTM C 1072
(1994) Measurement of Masonry Flexural Bond Strength

ASTM C 1142
(1995) Extended Life Mortar for Unit Masonry

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO UBC
(1994) Uniform Building Code

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Product Data
a.
Flashing
Submit for each type.

1.2.2
Samples
a.
Masonry units
Submit two sets of each type masonry units, showing full range of color, texture, finish, and dimensions and two samples of each color of mortar.

1.2.3
Design Data
a.
Pre-mixed mortar
1.2.4
Test Reports
a.
Unit strength method
b.
Mortar properties
c.
Grout
d.
Efflorescence test
Submit efflorescence test reports on masonry units that are to be exposed to weathering.

e.
Grout strength
f.
Mortar strength and properties
1.2.5
Certificates
a.
Concrete masonry units
Certify that the additive does not adversely offset bond strength as tested under ASTM C 1072.

1.3   QUALITY ASSURANCE

1.3.1 Appearance

Blend all brick to produce a uniform appearance when installed.  An observable "banding" or "layering" of colors or textures caused by improperly mixed brick is unacceptable.

1.3.2   Testing

Masonry strength shall be determined in accordance with ACI 530.1 and the cost of testing shall be paid by the Contractor.

1.3.3   Drawing Requirements

Indicate splicing, laps, shapes, dimensions, and details of movement joints, reinforcing steel, and accessories.  Include details of anchors, adjustable wall ties, positioning devices, bond beams, and lintels.  Do not scale drawings to determine lengths of bars.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver cementitious materials to the site in unbroken containers, plainly marked and labeled with manufacturers' names and brands.  Store cementitious materials in dry, weather tight sheds or enclosures and handle so as to prevent entry of foreign materials and damage by water or dampness.  Store masonry units off the ground and handle with care to avoid chipping and breakage.  Protect materials from damage and, except for sand, keep dry until used.  Cover sand to prevent intrusion of water and foreign materials and to prevent drying.  Do not use materials containing frost or ice.  Store Type II, concrete masonry units at the site for a minimum of 28 days for air cured units, 10 days for atmospheric steam or water cured units, and 3 days for units cured with steam at a pressure of 120 to 150 psi and at a temperature of 350 to 365 degrees F for at least 5 hours.  Protect moisture-controlled units (Type I) from rain and ground water.

1.5   ENVIRONMENTAL CONDITIONS

1.5.1   Hot Weather Construction

ACI 530.1.

1.5.2   Cold Weather Construction

ACI 530.1.

1.6   SCHEDULING

Coordinate masonry work with the work of other trades to accommodate built-in items and to avoid cutting and patching.

1.7   BRACING

Provide bracing and scaffolding necessary for masonry work.  Design bracing to resist wind pressure as required by local code.

PART 2   PRODUCTS

2.1   MASONRY UNITS 
2.1.1   Concrete Masonry Units 

Units of modular dimensions and air, water, or steam cured.

a.  Hollow Load-Bearing Units:  ASTM C 90, Type I or II, made with normal weight aggregate.  Provide load-bearing units for exterior walls, foundation walls, load-bearing walls, and shear walls.

b.  Hollow Non-Load-Bearing Units:  ASTM C 129, Type I or II, made with normal weight aggregate.  Load-bearing units may be provided in lieu of non-load-bearing units.

2.2   MORTAR

2.2.1   Mortar Properties 

ASTM C 270, Type N or S for non-load-bearing, and Type S for remaining masonry work; except where higher compressive strength is indicated on structural drawings.

2.2.1.1   Portland cement

ASTM C 150, Type I, II, or III.

2.2.1.2   Hydrated Lime

ASTM C 207, Type S.

2.2.1.3   Sand

ASTM C 144.

2.2.1.4   Water

Clean, potable, and free from substances, which could adversely affect the mortar.

2.2.2   Pre-Mixed Mortar 
ASTM C 1142.

2.3   GROUT 
ASTM C 476, fine.  Slump between 8 and 11 inches.  Provide minimum grout strength of 2000 psi in 28 days, as tested by ASTM C 1019.

2.3.1   Admixtures

Do not use air-entrainment, anti-freeze, or chloride admixtures.

2.3.2   Ready-Mixed Grout

ASTM C 94.

2.4   MASONRY ACCESSORIES 
2.4.1   Horizontal Joint Reinforcement 



Long. wires            
Cross wires

    
Standard          
9 gage (0.1483 inch)     
9 gage

    
Heavy Duty            
3/16 inch (0.1875 inch)  
9 gage

    
Extra Heavy Duty   
3/16 inch                
3/16 inch

Fabricate from cold drawn steel wire, ASTM A 82.  Wire shall be hot-dipped galvanized after fabrication in accordance with ASTM A 153, Class B-2, 1.5 ounces of zinc per square foot.  Reinforcement shall be truss type with two or more longitudinal wires welded to a continuous diagonal cross wire, or ladder type with perpendicular cross wires not more than 16 inches o.c.  Provide flat sections 10 feet long, and preformed corners and tees approximately 30 inches long.  Overall width shall be approximately 2 inches less than nominal thickness of wall.

2.4.1.1   Single-Wythe

For single-wythe walls and partitions, provide two 9 gage 0.1483 inch longitudinal wires and 9 gage cross wires.

2.4.2   Anchors and Wall Ties

Provide approved designs of stainless steel, ASTM A 167, Type 304, zinc-coated steel, or noncorrosive metal having the equivalent total strength of steel types. Zinc coat steel by the hot-dip process after fabrication to a minimum of 1.25 ounces of zinc per square foot of surface when tested in accordance with ASTM A 90.

a.  Rigid steel anchors:  Not less than 1 1/2 inches wide, 3/16 inch thick, and 18 inches long with each end bent not less than 2 inches.

b.  Steel eyelet anchors with wire ties:  Steel eyelet anchor shall be self-drilling fastener with 5/8 inch barrel for 5/8 inch gypsum board.  Wire tie shall be not lighter than 6 gage and provide vertical adjustment.

2.4.3   Fastenings

Build in bolts, metal wall plugs, and other metal fastenings furnished under other sections for securing furring and other items.

2.4.4   Reinforcing Bars

ASTM A 615/A 615M or ASTM A 616/A 616M.

2.4.4.1   Fabrication

ACI 530.1.

2.4.4.2   Bar Positioners

Provide positioners that prevent displacement of reinforcing during construction.

2.4.5   Sealant

Sealant as specified in Section 07920, "Joint Sealants."

2.5   SOURCE QUALITY CONTROL

2.5.1   Unit Strength Method 
Compute compressive strength of masonry system "Unit Strength Method," ACI 530.1.  Submit calculations and certifications of unit and mortar strength.

PART 3   EXECUTION

3.1   PREPARATION

Prior to start of work, masonry inspector shall verify the applicable conditions as set forth in ACI 530.1, inspection.  The Contracting Officer’s Technical Representative (COTR) in will serve as inspector or will select a masonry inspector.

3.1.1   Protection

a.  Stains:  Protect exposed surfaces from mortar and other stains. When mortar joints are tooled, remove mortar from exposed surfaces with fiber brushes and wooden paddles.  Protect base of walls from splash stains by covering adjacent ground with sand, sawdust, or polyethylene.

b.  Loads:  Do not apply uniform loads for at least 12 hours or concentrated loads for at least 72 hours after masonry is constructed.

c.  Provide temporary bracing as required.

3.1.2   Surface Preparation

Surfaces on which masonry is to be placed shall be smooth, clean, and free of foreign substances when mortar is applied.

3.2   FIELD QUALITY CONTROL

3.2.1   Mortar Strength and Properties 
ASTM C 780, for the first 3 consecutive days, and each third day thereafter.

3.2.2   Grout Strength 
ASTM C 1019, for the first 3 consecutive days, and each third day thereafter, or each batch of ready-mixed grout.

3.3   WORKMANSHIP

Carry masonry up level and plumb.  Furnish and use story poles or gage rods throughout the work.  Changes in coursing or bonding after the work is started will not be permitted.  Do not carry one section of the walls up in advance of the others.  Step back unfinished work for joining with new work.  Toothing will not be permitted.  Check heights of masonry at each floor and at sills and heads of openings to maintain the level of the walls.  Build in door and window frames, louvered openings, anchors, pipes, ducts, and conduits as the masonry work progresses.  Fill spaces around metal door frames solidly with mortar.  Handle masonry units with care to avoid chipping, cracking, and spalling of faces and edges. Drilling, cutting, fitting, and patching to accommodate the work of others shall be performed by masonry mechanics.  Cut masonry with masonry saws for exposed work.  Structural steelwork, bolts, anchors, inserts, plugs, ties, lintels, and miscellaneous metalwork specified elsewhere shall be placed in position as the work progresses.  Provide chases of approved dimensions for pipes and other purposes where indicated and where necessary.  Cover tops of exposed walls and partitions not being worked on with a waterproof membrane secured in place and extended down at least 2 feet on both sides.  Inspect scaffolding regularly to ensure that it is amply strong, well braced, and securely tied in position.  Do not overload scaffolding.

3.4   MORTAR MIXING

Measure mortar materials in one cu. ft. containers to maintain control and accuracy of proportions.  Do not measure materials with shovels.  Mix mortar in a mechanical batch mixer for not less than 3 nor more than 5 minutes after all ingredients are in so as to produce a uniform mixture. Add water gradually as required to produce a workable consistency.  Do not load mixer beyond its rated capacity.  Keep mortar boxes, pans, and mixer drums clean and free of debris and dried mortar.  Retemper mortar, which has stiffened because of evaporation by adding water and mixing to obtain a workable consistency.  Do not use or retemper mortar, which has not been placed in final position within 2 1/2 hours after the initial mixing.  Do not use antifreeze compounds, salts, or other substances to lower the freezing point of mortar.

a.  Mortar:  Mix mortar in accordance with ASTM C 270 to obtain type mortar required.  Where colored mortars are required, pigments may be added at the site or provided as part of prepackaged mortar mix.

b.  Grout:  ASTM C 476.  Provide fine grout in grout spaces less than  2 inches in any horizontal dimension or in which clearance between reinforcing and masonry is less than 3/4 inch.  Provide coarse grout in grout spaces 2 inches or greater in all horizontal dimensions provided the clearance between reinforcing and masonry is not less than 3/4 inch.

3.5   MORTAR JOINTS

Uniform thickness of 3/8 inch unless otherwise indicated.  Tool exposed joints slightly concave with a round or other suitable jointer when the mortar is thumbprint hard.  For horizontal joints, jointers shall be at least 12 inches long for brickwork and 16 inches long for concrete masonry.  Jointers shall be slightly larger than the width of the joint so that complete contact is made along the edges of the units, compressing and sealing the surface of the joint.  Strike flush joints that will not be exposed.  Tool vertical joints first.  Brush joints to remove all loose and excess mortar.  Horizontal joints shall be level; vertical joints shall be plumb and in alignment from top to bottom of wall within a tolerance of plus or minus 1/2 inch in 40 feet.

3.6   TOLERANCES

Masonry work shall be within the following limits:

a.  Face of Concrete Masonry Unit:  1/16 inch from face of adjacent unit.

b.  Variation From True Plane:  1/4 inch in 10 feet and 1/2 inch maximum in 20 feet or more.

c.  Variation From Plumb:  1/4 inch in each story, noncumulative and 1/2 inch maximum in two stories or more.

d.  Variation From Level:  1/8 inch in 3 feet, 1/4 inch in 10 feet, and 1/2 inch maximum.

e.  Variation in Wall Thickness:  Plus or minus 1/4 inch.

3.7   CONCRETE MASONRY UNIT WORK

Lay the first course in a full bed of mortar for the full width of the unit.  Lay succeeding courses in running bond unless otherwise indicated. Form bed-joints by applying mortar to entire top surfaces of inner and outer face shells.  Form head joints by applying mortar for a width of about one inch to ends of adjoining units.  Mortar shall be of such thickness that it will be forced out of the joints as the units are placed in position.  Where anchors, bolts, and ties occur within the cells of the units, place metal lath in the joint at the bottom of such cells and fill cells with mortar or grout as work progresses.  Provide concrete brick for bonding walls, working out the coursing, topping out walls under sloping slabs, distributing concentrated loads, backing brick headers, and elsewhere as required.  Do not dampen concrete masonry units before or during laying.

3.8   BONDING AND ANCHORING

Unless indicated otherwise, extend partitions from the floor to the bottom of the construction above.  Structurally bond or anchor walls and partitions to each other.  Securely anchor non-load-bearing partitions and interior walls to the construction above in a manner that provides lateral stability while permitting unrestricted deflection of construction above.  Completely embed anchors in mortar joints.

a.  Corners of Load-Bearing Walls:  Provide a true masonry bond in each course, except where indicated or specified otherwise.

b.  Intersections of Load-Bearing Walls:  Provide a true masonry bond in each course, or anchor with rigid steel anchors not more than 2 feet apart vertically, unless otherwise indicated.

c.  Intersections of Non-Load-Bearing Partitions With Other Walls or Partitions:  Tie with wire mesh ties at vertical intervals of not more than 2 feet or with masonry bonding in alternate courses.

d.  Masonry Walls Facing or Abutting Concrete Members:  Anchor masonry to concrete with dovetail or wire-type anchors inserted in slots or inserts built into concrete.  Locate anchors not more than 18 inches o.c. vertically and not more than 24 inches o.c. horizontally.

e.  Brick Veneer on Wood Frame:  Provide corrugated metal ties nailed to wood studs at 16 inches o.c. both ways.

3.10   HORIZONTAL JOINT REINFORCEMENT

Provide reinforcement in every other course and in the first two courses above and below openings in walls of concrete masonry units.  Reinforcement shall be continuous except at control joints and expansion joints.  Reinforcement above and below openings shall extend not less than 24 inches beyond each side of openings.  Provide reinforcement in the longest available lengths, utilizing the minimum number of splices.  Overlap ends not less than 6 inches.  Provide welded L-shaped assemblies and welded T-shaped assemblies to match the straight reinforcement, at corners and intersections of walls and partitions.   Provide mortar cover for the wire of at least 5/8 inch for exterior face of wall and 1/2 inch for interior face of wall.

3.11   CONCRETE MASONRY UNIT LINTELS AND BOND BEAMS

Provide special units, fill cells solidly with grout or concrete, and provide not less than two No. 5 reinforcing bars, unless indicated otherwise.  Reinforcing shall overlap a minimum of 40 bar diameters at splices.  Terminate bond beams and reinforcing on each side of expansion joints.  Concrete masonry units provided for lintels and bond beams shall have exposed surfaces of the same material and texture as the adjoining masonry units.  Lintels shall be straight and true and shall have at least 8 inches of bearing at each end.  Allow lintels to set at least 6 days before shoring is removed.

3.12   CONTROL JOINTS 
Steel should be interrupted at joints for intermediate bond beams.  Steel should continue through joint for all structural bond beams.  Provide where indicated in concrete masonry-unit walls.  Provide sawed type or built-in type as required.  Joints shall occur directly opposite each other on both faces of the wall and shall be filled with sealant as specified in Section 07920, "Joint Sealants," as indicated.

3.13   EXPANSION JOINTS 
Provide where indicated in brick walls.  Fill joints with a permanently flexible preformed filler material and a sealant as specified in Section 07920, "Joint Sealants."

3.14   GROUT PLACEMENT

Place grout from the interior side of walls, unless approved otherwise.  Protect sills, ledges, offsets, and other surfaces from grout droppings. Remove grout from such surfaces immediately.  Grout shall be well mixed to prevent segregation and shall be sufficiently fluid to flow into joints and around reinforcing without leaving voids.  Place grout by pumping or pouring from buckets equipped with spouts in lifts not exceeding 4 feet.  Keep pours at 1 1/2 inches below top of masonry units in top course, except at finish course.  Puddle or agitate grout thoroughly to eliminate voids.  Remove masonry displaced by grouting operation and re-lay in alignment with fresh mortar.

3.15   FORMS AND SHORING

Construct to the shape, lines, and dimensions of members indicated.  Prevent deflections, which may result in cracking or other damage to supported masonry.  Do not remove until members have cured.

3.16   CLEANING

3.16.1   Protection

During cleaning operations, protect work, which may be damaged, stained, or discolored.

3.16.2   Pointing

Upon completion of masonry work and before cleaning, cut out defective mortar joints and tuck point joints and all holes solidly with prehydrated mortar.

3.16.3   Cleaning

Clean exposed masonry surfaces with clear water and stiff fiber brushes and rinse with clear water.  Where stains, mortar, or other soil remain, continue scrubbing with warm water and detergent.  Where soil still remains on brickwork, continue cleaning as follows:  Thoroughly wet exposed surfaces of dark-colored brickwork with clear water and scrub with stiff fiber brushes and a solution of not more than 1 part of muriatic acid to 9 parts of water applied to an area of 15 to 20 square feet at a time.  Clean light-colored brickwork surfaces with non-acid or buffered-acid cleaners as recommended by the brick manufacturer.  Use cleaners in accordance with the instructions and recommendations of the brick and cleaner manufacturers.  Immediately after cleaning each area, rinse thoroughly with clear water.  Do not use caustic solutions or sandblasting to clean surfaces.  Masonry shall be free of stains, efflorescence, mortar or grout droppings, and debris.  Restore damaged, stained, and discolored work to original condition or provide new work.

   -- END OF SECTION --

SECTION 05310

STEEL DECKS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI SG-673
(1989; Errata 1990) Cold-Formed Steel Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 611
(1994) Steel, Sheet, Carbon, Cold-Rolled, Structural Quality

ASTM A 653/A 653M
(1998) Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A 780
(1993; Rev. A) Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A 792/A 792M
(1997; Rev. A) Steel Sheet, 55 Percent Aluminum-Zinc Alloy-Coated by the Hot-Dip Process

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1
(1998) Structural Welding Code Steel

AWS D1.3
(1998) Structural Welding Code - Sheet Steel

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM DS/1-28
(1996) Wind Loads to Roof Systems and Roof Deck

FM P7825
(1999) Approval Guide

STEEL DECK INSTITUTE (SDEI)

SDEI DMCDFDRD
(1995; Number 29) Design Manual for Composite Decks, Form Decks and Roof Decks

SDEI MCSD
(1992) Manual of Construction with Steel Deck

SDEI P1
(1987) Deck Damages and Penetration

UNDERWRITERS LABORATORIES INC. (UL)

UL BMD
(1997) Building Materials Directory

UL 580
(1994; R 1998) Uplift Resistance of Roof Assemblies

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.
Layout
1.2.2
Product Data
a.
Sound absorbing material
b.
Accessories
1.2.3
Design Data
a.
Deck units
Submit manufacturer's design calculations, or applicable published literature for the structural properties of the proposed deck units.

1.2.4
Certificates
a.
Qualification of welders
b.
Fire safety
c.
Wind storm resistance
1.3   QUALITY ASSURANCE

1.3.1   Steel Deck

Deck and accessories shall be products of a manufacturer regularly engaged in manufacture of steel decking.

1.3.2   Qualification of Welders 
Provide welder qualification procedures, welder qualifications, and duration of qualification period in accordance with AWS D1.1 and AWS D1.3.

1.3.3   Regulatory Requirements

1.3.3.1   Fire Safety 
Roof deck shall have been tested as a part of a roof deck construction assembly of the type used for this project, shall be listed as fire classified in the UL BMD, or listed as Class I construction in the FM P7825, and so labeled.

1.3.3.2   Wind Storm Resistance 

The roof construction assembly shall be capable of withstanding an uplift pressure of 90 pounds per square foot when tested in accordance with the uplift pressure test described in the FM DS/1-28 or as described in UL 580.

1.3.4   Layout Drawings

Show location of units, location and sequence of connections, bearing on supports, methods of anchoring, attachment of accessories, adjusting plate details, size and location of holes to be cut and reinforcement to be provided, and other pertinent details.

1.4   DELIVERY, STORAGE, AND HANDLING

Deliver, store and handle steel deck in a manner to protect it from corrosion, deformation, and other types of damage.  Do not use decking for storage or as working platform until units have been fastened into position.  Exercise care not to damage material or overload decking during construction.  The maximum uniform distributed storage load shall not exceed the design live load.  Stack decking on platforms or pallets and cover with weathertight ventilated covering.  Elevate one end during storage to provide drainage.  Maintain deck finish at all times to prevent formation of rust.  Replace damaged material.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Steel Sheet

Flat rolled carbon steel sheets of structural quality, thickness not less than 0.028 inch before coating, meeting the requirements of AISI SG-673, except as modified herein.

2.1.2   Steel Coating

ASTM A 653/A 653M designation G90 galvanized, or ASTM A 792/A 792M designation AZ55, aluminum-zinc alloy.  Apply coating to both sides of sheet.

2.2   ACCESSORIES 
Provide accessories of same material as deck, unless specified otherwise.  Provide manufacturer's standard type accessories, as specified.

2.3   FABRICATION

2.3.1   Deck Units 

SDEI DMCDFDRD.  Form non-cellular decking and accessories from ASTM A 653/A 653M, SQ, grade 33; ASTM A 611 coated carbon steel sheets, Grade C, 33,000 psi minimum yield strength; or ASTM A 792/A 792M coated steel sheets, Grade 33.  Provide deck units having the depth and the minimum structural properties required to match existing decking.

PART 3   EXECUTION

3.1   EXAMINATION

Prior to installation of decking units and accessories, examine worksite to verify that as-built structure will permit installation of decking system without modification.

3.2   INSTALLATION

Install steel deck units in accordance with approved shop drawings.  Place units on structural supports, properly adjusted, leveled, and aligned at right angles to supports.  Extend deck units over three or more supports unless absolutely impractical.  Report inaccuracies in alignment or leveling to the Contracting Officer and make necessary corrections before permanently anchoring deck units.  Locate deck ends over supports only.  Lap roof deck a minimum of 2 inches.  Do not use unanchored deck units as a work or storage platform.  Permanently anchor units placed by the end of each working day.  Do not support suspended ceilings, light fixtures, ducts, utilities, or other loads by steel deck unless indicated.

3.2.1   Attachment

Immediately after placement and alignment, and after correcting inaccuracies, permanently fasten steel deck units to structural supports and to adjacent deck units by welding or methods recommended by the Steel Deck Institute, subject to the Contracting Officer's approval.  Clamp or weight deck units to provide firm contact between deck units and structural supports while performing welding or fastening.  Attachment of adjacent deck units by button-punching is prohibited.

3.2.1.1   Welding

Perform welding in accordance with AWS D1.3 using methods and electrodes recommended by the manufacturers of the base metal alloys being used.  Ensure only operators previously qualified by tests prescribed in AWS D1.1 and AWS D1.3 make welds.  Location, size, and spacing of fastening shall conform to the recommendations of the Steel Deck Institute and the steel deck manufacturer.  Immediately clean welds by chipping and wire brushing.  Heavily coat welds, cut edges and damaged portions of coated finish with zinc-dust paint conforming to ASTM A 780.  Immediately recertify, or replace with qualified welders, welders that have passed qualification tests but are producing unsatisfactory welding.

3.2.1.2   Fastening

Anchor deck to structural supports and adjoining units with mechanical deck fasteners as recommended by the Steel Deck Institute and the steel deck manufacturer, as approved by the Contracting Officer.

3.2.2   Openings

Reinforce and frame openings through the roof in conformance with SDEI P1.  Cut or drill holes or other openings required for work of other trades.  Deck manufacturer shall approve holes or openings larger than 6 inches in diameter prior to drilling or cutting.

3.2.3   Deck Damage

SDEI MCSD, for repair of deck damage.

   -- END OF SECTION --

SECTION 05400

COLD-FORMED METAL FRAMING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI SG-673
(1986) Cold-Formed Steel Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 570/A 570M
(1996) Steel, Sheet and Strip, Carbon, Hot-Rolled, Structural Quality

ASTM A 653/A 653M
(1997) Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.3
(1989) Structural Welding Code - Sheet Steel

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.
Framing drawing
1.2.2
Product Data
a.
Studs
1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to job site and store in adequately ventilated, dry locations.  Storage area shall permit easy access for inspection and handling.  If necessary to store materials outside, stack off the ground, support on a level platform, and protect from the weather as approved.  Handle materials to prevent damage.  Replace damaged items with new, as directed by the Contracting Officer’s Technical Representative (COTR).

1.4   LOAD-BEARING COLD-FORMED METAL FRAMING

Include top and bottom tracks, bracing, fastenings, and other accessories necessary for complete installation.  Framing members shall have the structural properties indicated.  Where physical structural properties are not indicated, they shall be as necessary to withstand all imposed loads. Design framing in accordance with AISI SG-673.  Non-load-bearing metal framing, furring, and ceiling suspension systems are specified in Section 09100, "Metal Support Assemblies."

1.5   MAXIMUM DEFLECTION

a.  Exterior Studs:

               
Deflection Criteria           
Exterior Finish

               
L/240 or L/360                
Synthetic Plaster, Metal Panels

               
L/360                         
Cement Plaster, Wood Veneer

               
L/600                         
Brick Veneer, Stone Panels

Wall deflections shall be computed on the basis that studs withstand all lateral forces independent of any composite action from sheathing materials.  Studs abutting windows or louvers shall also be designed not to exceed 1/4 inch maximum deflection.





1.6   QUALITY ASSURANCE

1.6.1   Drawing Requirements

Submit framing drawings to show sizes, thicknesses, layout, material designations, methods of installation, and accessories.

PART 2   PRODUCTS

2.1   STUDS
2.1.1   Studs of 16 Gage (0.0598 Inch) and Heavier

Galvanized steel, ASTM A 653/A 653M, SS Grade 50, G90.

2.1.2   Studs of 18 Gage (0.0478 Inch) and Lighter

Studs and Joists of 18 Gage (0.0478 Inch) and Lighter, Track, and Accessories (All Gages):  Galvanized steel, ASTM A 653/A 653M, SS, Grade 50 33 psi G60.

2.1.3   Sizes, Gages, Section Modulus, and Other Structural Properties

Studs shall be stamped with manufacturer's name, initials, or logo, an ICBO number, material thickness.  Size and gage as indicated.  Steel stud deflection shall be limited to L/600 for exterior wall brick veneer construction.

2.2   PLASTIC GROMMETS

Supply plastic grommets, recommended by stud manufacturer, to protect electrical wires.  Prevent metal-to-metal contact for plumbing pipes.

PART 3   EXECUTION

3.1   FASTENING

Fasten framing members together by welding or by using self-drilling or self-tapping screws.  Welding shall conform to AWS D1.3 welding procedure.  Electrodes and screw connections shall be as required and indicated in the design calculations.  Do not field weld materials lighter than 18 gage.

3.2   TRACKS

Provide accurately aligned runners at top and bottom of partitions.  Anchor tracks as indicated in design calculations.  Butt weld joints in tracks or splice with stud inserts.  Fasteners shall be at least 3 inches from the edge of concrete slabs.

3.3   STUDS

Cut studs square and set with firm bearing against webs of top and bottom tracks.  Position studs vertically in tracks and space as indicated in design.  Do not splice studs.  Provide at least two studs at jambs of doors and other openings 2 feet wide or larger.  Provide jack studs over openings, as necessary, to maintain indicated stud spacing.  Provide tripled studs at corners, positioned to receive interior and exterior finishes.  Fasten studs to top and bottom tracks by welding or screwing both flanges to the tracks.  In curtain wall construction, provide for vertical movement where studs connect to the structural frame.  Provide horizontal bracing in accordance with the design calculations and AISI SG-673, consisting of, as a minimum, runner channel cut to fit between and welded to the studs or hot- or cold-rolled steel channels inserted through cutouts in web of each stud and secured to studs with welded clip angles. Bracing shall be not less than the following:

           
LOAD                 
HEIGHT              
BRACING

        
Wind load only        
Up to 10 feet    
One row at mid-height

                              
Over 10 feet     
Rows 5'-0" o.c. maximum

        
Axial load            
Up to 10 feet    
Two rows at 1/3 points

                              
Over 10 feet     
Rows 3'-4" o.c. maximum

3.4   ERECTION TOLERANCES

a.  Framing members which will be covered by finishes such as wallboard, plaster, or ceramic tile set in a mortar setting bed, shall be within the following limits:

(1)  Layout of walls and partitions:  1/4 inch from intended position;

(2)  Plates and runners:  1/4 inch in 8 feet from a straight line;

(3)  Studs:  1/4 inch in 8 feet out of plumb, not cumulative; and

(4)  Face of framing members:  1/4 inch in 8 feet from a true plane.

b.  Framing members, which will be covered by ceramic tile set in dry-set mortar, latex-portland cement mortar, or organic adhesive, shall be within the following limits:

(1)  Layout of walls and partitions:  1/4 inch from intended position;

(2)  Plates and runners:  1/8 inch in 8 feet from a straight line;

(3)  Studs:  1/8 inch in 8 feet out of plumb, not cumulative; and

(4)  Face of framing members:  1/8 inch in 8 feet from a true plane.

   -- END OF SECTION --

SECTION 05500

METAL FABRICATIONS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC S303
(1992) Steel Buildings and Bridges

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.3
(1995) Power-Actuated Fastening Systems

ANSI B18.2.1
(1996) Square and Hex Bolts and Screws Inch Series

ANSI B18.6.2
(1972; R 1993) Slotted Head Cap Screws, Square Head Set Screws, and Slotted Headless Set Screws

ANSI B18.6.3
(1972; R 1997) Machine Screws and Machine Screw Nuts

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B18.2.2
(1987; R 1993) Square and Hex Nuts (Inch Series)

ASME/ANSI B18.21.1
(1994) Lock Washers (Inch Series)

ASME/ANSI B18.22.1
(1965; R 1998) Plain Washers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M
(1996) Carbon Structural Steel

ASTM A 47
(1990; R 1995) Ferritic Malleable Iron Castings

ASTM A 53
(1996) Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless

ASTM A 123/A 123M
(1997; Rev. A) Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A 153
(1995) Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A 307
(1994) Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength

ASTM A 500
(1996) Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes

ASTM A 653/A 653M
(1997) Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A 687
(1993) High-Strength Nonheaded Steel Bolts and Studs

ASTM A 780
(1993; Rev. A) Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM D 1187
(1997) Asphalt-Base Emulsions for Use as Protective Coatings for Metal

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1
(1998) Structural Welding Code - Steel

FEDERAL SPECIFICATIONS (FS)

FS TT-P-664
(Rev. D) Primer Coating, Alkyd, Corrosion-Inhibiting, Lead and Chromate Free, VOC-Compliant

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP 3
(1995) Power Tool Cleaning

SSPC SP 6
(1994) Commercial Blast Cleaning

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.
Access doors and panels, installation drawings

b.
Embedded angles and plates, installation drawings

Submit fabrication drawings showing layout(s), connections to structural system, and anchoring details as specified in AISC S303.

Submit templates, erection and installation drawings indicating thickness, type, grade, class of metal, and dimensions.  Show construction details, reinforcement, anchorage, and installation with relation to the building construction.

1.2.2
Product Data
a.
Access doors and panels
1.3 QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1.  Use procedures, materials, and equipment of the type required for the work.

1.4   DELIVERY, STORAGE, AND PROTECTION

Protect from corrosion, deformation, and other types of damage.  Store items in an enclosed area free from contact with soil and weather. Remove and replace damaged items with new items.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Structural Carbon Steel

ASTM A 36/A 36M.

2.1.2   Structural Tubing

ASTM A 500.

2.1.3   Steel Pipe

ASTM A 53, Type E or S, Grade B.

2.1.4   Fittings for Steel Pipe

Standard malleable iron fittings ASTM A 47.

2.1.7   Anchor Bolts

ASTM A 307.  Where exposed, shall be of the same material, color, and finish as the metal to which applied.

2.1.7.1   Lag Screws and Bolts

ANSI B18.2.1, type and grade best suited for the purpose.

2.1.7.2   Toggle Bolts

ANSI B18.2.1.

2.1.7.3   Bolts, Nuts, Studs and Rivets

ASME/ANSI B18.2.2 and ASTM A 687 or ASTM A 307.

2.1.7.4   Powder Driven Fasteners

Follow safety provisions of ANSI A10.3.

2.1.7.5   Screws

ANSI B18.2.1, ANSI B18.6.2, and ANSI B18.6.3.

2.1.7.6   Washers

Provide plain washers to conform to ASME/ANSI B18.22.1.  Provide beveled washers for American Standard beams and channels, square or rectangular, tapered in thickness, and smooth.  Provide lock washers to conform to ASME/ANSI B18.21.1.

2.2 FABRICATION FINISHES

2.2.1 Galvanizing
Hot-dip galvanize items specified to be zinc-coated, after fabrication where practicable.  Galvanizing:  ASTM A 123/A 123M, ASTM A 153 or ASTM A 653, G90, as applicable.

2.2.2   Galvanize

Anchor bolts, grating fasteners, washers, and parts or devices necessary for proper installation, unless indicated otherwise.

2.2.2 Repair of Zinc-Coated Surfaces
Repair damaged surfaces with galvanizing repair method and paint conforming to ASTM A 780 or by application of stick or thick paste material specifically designed for repair of galvanizing, as approved by Contracting Officer.  Clean areas to be repaired and remove slag from welds.  Heat surfaces to which stick or paste material is applied, with a torch to a temperature sufficient to melt the metallics in stick or paste; spread molten material uniformly over surfaces to be coated and wipe off excess material.

2.2.3 Shop Cleaning and Painting
2.2.3.1   Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6.  Surfaces that will be exposed in spaces above ceiling or in attic spaces, crawl spaces, furred spaces, and chases may be cleaned in accordance with SSPC SP 3 in lieu of being blast cleaned.  Wash cleaned surfaces which become contaminated with rust, dirt, oil, grease, or other contaminants with solvents until thoroughly clean.  Steel to be embedded in concrete shall be free of dirt and grease.  Do not paint or galvanize bearing surfaces, including contact surfaces within slip critical joints, but coat with rust preventative applied in the shop.

2.2.3.2   Pretreatment, Priming and Painting

Apply pretreatment, primer, and paint in accordance with manufacturer's printed instructions.

2.2.4   Nonferrous Metal Surfaces

Protect by plating, anodic, or organic coatings.

2.3   ACCESS DOORS AND PANELS 

Provide flush type access doors and panels.  Fabricate frames for access doors of steel not lighter than 14 gage with welded joints and anchorage for securing into construction.  Provide access doors with a minimum of 14 by 20 inches and of not lighter than 14 gage steel, with stiffened edges and welded attachments.  Provide access doors hinged to frame and with a flush-face, turn-screw-operated latch.  Provide exposed metal surface with a baked enamel finish.

2.4   MISCELLANEOUS PLATES AND SHAPES

Provide for items that do not form a part of the structural steel framework, such as lintels, sill angles, miscellaneous mountings and frames. Provide lintels fabricated from structural steel shapes over openings in masonry walls and partitions as indicated and as required to support wall loads over openings.  Provide with connections and fasteners.  Construct to have at least 8 inches bearing on masonry at each end.

Provide angles and plates, ASTM A 36/A 36M, for embedment as indicated.  Galvanize embedded items exposed to the elements according to ASTM A 123/A 123M.

PART 3   EXECUTION

3.1   INSTALLATION

Install items at locations indicated, according to manufacturer's instructions.  Items listed below require additional procedures.

3.2   ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage where necessary for fastening miscellaneous metal items securely in place.  Include for anchorage not otherwise specified or indicated slotted inserts, expansion shields, and powder-driven fasteners, when approved for concrete; toggle bolts and through bolts for masonry; machine and carriage bolts for steel; through bolts, lag bolts, and screws for wood.  Do not use wood plugs in any material.  Provide non-ferrous attachments for non-ferrous metal.  Make exposed fastenings of compatible materials, generally matching in color and finish, to which fastenings are applied.  Conceal fastenings where practicable.

3.3   BUILT-IN WORK

Form for anchorage metal work built-in with concrete or masonry, or provide with suitable anchoring devices as indicated or as required.  Furnish metal work in ample time for securing in place as the work progresses.

3.4   WELDING

Perform welding, welding inspection, and corrective welding, in accordance with AWS D1.1.  Use continuous welds on all exposed connections.  Grind visible welds smooth in the finished installation.

3.5   FINISHES

3.5.1   Dissimilar Materials

Where dissimilar metals are in contact, protect surfaces with a coat conforming to FS TT-P-664 to prevent galvanic or corrosive action. Where aluminum is in contact with concrete, mortar, masonry, wood, or absorptive materials subject to wetting, protect with ASTM D 1187, asphalt-base emulsion.

3.5.2   Field Preparation

Remove rust preventive coating just prior to field erection, using a remover approved by the rust preventive manufacturer.  Surfaces, when assembled, shall be free of rust, grease, dirt and other foreign matter.

3.5.3   Environmental Conditions

Do not clean or paint surface when damp or exposed to foggy or rainy weather, when metallic surface temperature is less than 5 degrees F above the dew point of the surrounding air, or when surface temperature is below 45 degrees F or over 95 degrees F, unless approved by the Contracting Officer.

3.6   ACCESS PANELS

Install a removable access panel not less than 12 by 12 inches directly below each valve, flow indicator, damper, or air splitter that is located above the ceiling, other than an acoustical ceiling, and that would otherwise not be accessible.

-- END OF SECTION --

SECTION 07220

ROOF AND DECK INSULATION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 552
(1991) Cellular Glass Thermal Insulation

ASTM C 578
(1995) Rigid, Cellular Polystyrene Thermal Insulation

ASTM C 728
(1997) Perlite Thermal Insulation Board

ASTM C 1289
(1998) Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board

ASTM E 84
(1998) Surface Burning Characteristics of Building Materials

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM A/S4470
(1986; R 1992) Class I Roof Covers

FM P7825
(1999) Approval Guide

UNDERWRITERS LABORATORIES INC. (UL)

UL BMD
(1997) Building Materials Directory

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Test Reports
a.
Flame spread and smoke developed ratings
Submit in accordance with ASTM E 84.

1.2.2
Certificates
a.
Installer qualifications

b.
Manufacturer’s certificate
1.3   MANUFACTURER'S CERTIFICATE

Submit certificate from the insulation manufacturer attesting that the installer has the proper qualifications for installing tapered roof insulation systems.

1.4   QUALITY ASSURANCE

1.4.1   Insulation on Steel Decks

Roof insulation shall have a flame spread rating not greater than 75 and a smoke developed rating not greater than 150, exclusive of covering, when tested in accordance with ASTM E 84.  Insulation bearing the UL label and listed in the UL BMD as meeting the flame spread and smoke developed ratings will be accepted in lieu of copies of test reports. Compliance with flame spread and smoke developed ratings will not be required when insulation has been tested as part of a roof construction assembly of the type used for this project and the construction is listed as fire-classified in the UL BMD or listed as Class I roof deck construction in the FM P7825.  Insulation tested as part of a roof construction assembly shall bear UL or FM labels attesting to the ratings specified herein.

1.4.2   Foam Board on Steel Decks

Separate polyurethane or polystyrene insulation from a steel deck with a thermal barrier of glass mat gypsum roof board or roof insulation in accordance with the requirements of the UL BMD or the FM P7825.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery

Deliver materials to site in manufacturer's unopened and undamaged standard commercial containers bearing the following legible information:

a.  Name of manufacturer;

b.  Brand designation;

c.  Specification number, type, and class, as applicable, where materials are covered by a referenced specification; and

Deliver materials in sufficient quantity to allow continuity of the work.

1.5.2   Storage and Handling

Store and handle materials in a manner to protect from damage, exposure to open flame or other ignition sources, and from wetting, condensation or moisture absorption.  Store in an enclosed building or trailer that provides a dry, adequately ventilated environment.  Store felt rolls on ends.  For the 24 hours immediately before application of felts, store felts in an area maintained at a temperature no lower than 50 degrees F.  Replace damaged material with new material.

1.6   ENVIRONMENTAL CONDITIONS

Do not install roof insulation during inclement weather or when air temperature is below 40 degrees F or when there is ice, frost, or moisture visible on the roof deck.

PART 2   PRODUCTS

2.1   INSULATION 
2.1.1   Insulation Types

Roof insulation shall be one or an assembly of a maximum of three of the following materials and compatible with attachment methods for the specified insulation and roof membrane:

a.  Expanded Perlite Board:  ASTM C 728.  Minimum 3/4 inch thick when both top and bottom surfaces will be in contact with asphalt.

b.  Polyisocyanurate Board:  ASTM C 1289 Type I -- foil faced both sides or Type II, fibrous felt or glass mat membrane both sides, except minimum compressive strength shall be 20 pounds per square inch (psi).

c.  Cellular Glass Boards:  ASTM C 552, Type IV.

d.  Polystyrene Board:  ASTM C 578, Type II, IV, or X.

2.1.2   Insulation Thickness

As necessary to provide a thermal resistance (R value) of 5 or more for average thickness of tapered system.  Thickness shall be based on the "R" value for aged insulation.  Insulation over steel decks shall satisfy both specified R value and minimum thickness for width of rib opening recommended in insulation manufacturer's published literature.

2.1.3   Cants and Tapered Edge Strips

Provide preformed cants and tapered edge strips of the same material as the roof insulation; or, when roof insulation material is unavailable, provide pressure-preservative treated wood, wood fiberboard, or rigid perlite board cants and edge strips as recommended by the roofing manufacturer, unless otherwise indicated.  Face of cant strips shall have incline of 45 degrees and vertical height of 4 inches.  Taper edge strips at a rate of one to 1 1/2 inch per foot down to approximately 1/8 inch thick.

2.2   FASTENERS 
Flush-driven through flat round or hexagonal steel or plastic plates. Steel plates shall be zinc-coated, flat round not less than 1 3/8 inch diameter or hexagonal not less than 28 gage.  Plastic plates shall be high-density, molded thermoplastic with smooth top surface, reinforcing ribs and not less than 3 inches in diameter.  Fastener head shall recess fully into the plastic plate after it is driven.  Plates shall be formed to prevent dishing.  Do not use bell-or cup-shaped plates.  Minimum withdrawal resistance of fasteners from deck shall be 120 lbs each in steel deck.

2.2.1   Fasteners for Steel Decks

Approved hardened penetrating fasteners or screws conforming to FM A/S4470 and listed in FM P7825 for Class I roof deck construction.  Quantity and placement to withstand an uplift pressure of 90 psf conforming to FM P7825.

2.7   WOOD NAILERS 

Pressure-preservative-treated as specified in Section 06100, "Rough Carpentry."

PART 3   EXECUTION

3.1   EXAMINATION AND PREPARATION

3.1.1   Surface Inspection

Surfaces shall be clean, smooth, and dry.  Surfaces receiving vapor retarder shall be free of projections, which might puncture the vapor retarder.  Check roof deck surfaces, including surfaces sloped to roof drains and outlets, for defects before starting work.  The Contractor shall inspect and approve the surfaces immediately before starting installation.  Prior to installing vapor retarder, perform the following:

a.  Examine steel decks to ensure that panels are properly secured to structural members and to each other and that surfaces of top flanges are flat or slightly convex.

3.1.2   Surface Preparation

Correct defects and inaccuracies in roof deck surface to eliminate poor drainage and hollow or low spots and perform the following:

a.  Install wood nailers the same thickness as insulation at eaves, edges, curbs, walls, and roof openings for securing cant strips, gravel stops, and flashing flanges.

b.  Cover steel decks with a layer of insulation board of sufficient thickness to span the width of a deck rib opening, and conforming to fire safety requirements.  Secure with piercing or self-drilling, self-tapping fasteners of quantity and placement conforming to FM P7825.  Insulation joints parallel to ribs of deck shall occur on solid bearing surfaces only, not over open ribs.

3.2   INSULATION INSTALLATION

Apply insulation in two layers with staggered joints when total required thickness of insulation exceeds 1/2 inch.  Lay insulation so that continuous longitudinal joints are perpendicular to direction of felts for the built-up roofing, and end joints of each course are staggered with those of adjoining courses.  When using multiple layers of insulation, joints of each succeeding layer shall be parallel and offset in both directions with respect to layer below.  Keep insulation 1/2 inch clear of vertical surfaces penetrating and projecting from roof surface.

3.2.1   Installation Using Asphalt

Firmly embed each layer in solid asphalt mopping; mop only sufficient area to provide complete embedment of one board at a time.  Provide 20 to 35 lbs of asphalt per 100 square feet of roof deck for each layer of insulation.  Apply asphalt when temperature is within plus or minus 25 degrees F of EVT.  Do not heat asphalt above asphalt's FBT or 525 degrees F, whichever is less, for longer than 4 consecutive hours.  Use thermometers to check temperatures during heating and application.

3.2.2   Installation Using Asphalt on Steel Decks

Secure first layer of insulation and thermal barrier to deck with piercing or self-drilling, self-tapping fasteners.  Engage fasteners by driving them through insulation into top flange of steel deck.  Use driving method prescribed by fastener manufacturer.  Insulation joints parallel to ribs of deck shall occur on solid bearing surfaces only, not over open ribs.  Secure succeeding layers with solid asphalt moppings.

3.2.3   Installation Using Only Mechanical Fasteners

Secure total thickness of insulation with penetrating type fasteners.

3.2.4   Special Precautions for Installation of Foam Insulation

3.2.4.1   Polyisocyanurate Insulation

Where polyisocyanurate foam board insulation is provided, install 1/2 inch thick wood fiberboard, glass mat gypsum roof board, or 3/4 inch thick expanded perlite board insulation over top surface of foam board insulation.  Stagger joints of insulation with respect to foam board insulation below.

3.2.5   Cant Strips

Where indicated, provide cant strips at intersections of roof with walls, parapets, and curbs extending above roof.  Wood cant strips shall bear on and be anchored to wood blocking.  Fit cant strips flush against vertical surfaces.  Where possible, nail cant strips to adjoining surfaces.  Where cant strips are installed against non-nailable materials, install in heavy mopping of asphalt or set in a heavy coating of asphalt roof cement, or an approved adhesive.

3.2.6   Tapered Edge Strips

Where indicated, provide edge strips in the right angle formed by junction of roof and wood nailing strips that extend above level of roof.  Install edge strips flush against vertical surfaces of wood nailing strips.  Where possible, nail edge strips to adjoining surfaces.  Where installed against non-nailable materials, install in heavy mopping of asphalt or set in heavy coating of asphalt roof cement, or an approved adhesive.

3.3   PROTECTION

3.3.1   Protection of Applied Insulation

Completely cover each day's installation of insulation with the finished roofing on same day.  Do not permit phased construction.  Protect open ends of each day's work with temporary water cutoffs, and remove when work is resumed.  Protect open spaces between insulation and parapets or other walls and spaces at curbs, scuttles, and expansion joints, until permanent roofing and flashing are applied.  Do not permit storing, walking, wheeling, or trucking directly on insulation or on roofed surfaces.  Provide smooth, clean board or plank walkways, runways, and platforms near supports, as necessary, to distribute weight to conform to indicated live load limits of roof construction.

3.3.2   Damaged Work and Materials

Restore work and materials that become damaged during construction to original condition or replace with new materials.

   -- END OF SECTION --

SECTION 07550

MODIFIED BITUMINOUS MEMBRANE ROOFING

PART 1   GENERAL

1.1   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.1.1
Product Data
a.
Modified bitumen sheet
b.
Asphalt 

c.
Felts
d.
Primer
e.
Asphalt roof cement
f.
Fasteners
g.
Coating
h.
Certificate verifying that existing warranty will not be voided

1.1.2
Manufacturer's Instructions
a.
Modified bitumen sheet
b.
Asphalt 

c.
Felts
d.
Primer
e.
Asphalt roof cement
f.
Fasteners
g.
Coating
h.
Flashings
i.
Cold weather installation

Include detailed application instructions and standard drawings altered as required by these specifications.  Explicitly identify in writing, differences between manufacturer's instructions and the specified requirements.

1.1.3
Closeout Submittals
a.
Information card
b.
Instructions to Government personnel
1.2   SPECIAL REQUIREMENTS

The existing roofing system is a modified bitumen roofing system that is currently under warranty.  For warranty purposes, all roofing materials, installation, and details shall be in accordance with the existing roofing system manufacturer’s requirements.  Also, all roofing related work, shall be performed by a roofing contractor that is an authorized applicator of the roofing system.  The contractor shall coordinate with the roofing manufacturer prior to, during, and after installation as required to maintain existing warranty.  Contractor shall coordinate with Contracting Officer’s Technical Representative to determine the roofing manufacturer.

PART 2   PRODUCTS

2.1   MATERIALS

Provide materials and equipment as required by roofing manufacturer holding warranty on existing roof system.

PART 3   EXECUTION

3.1   INSTALLATION

Install in accordance with instructions by roofing manufacturer holding warranty on existing roof system.

   -- END OF SECTION --

SECTION 07600

FLASHING AND SHEET METAL

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653/A 653M
(1998) Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM B 32
(1996) Solder Metal

ASTM B 69
(1998) Rolled Zinc

ASTM B 101
(1996) Lead-Coated Copper Sheet and Strip for Building Construction

ASTM B 370
(1992) Copper Sheet and Strip for Building Construction

ASTM D 1784
(1997) Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds

ASTM D 4586
(1993) Asphalt Roof Cement, Asbestos-Free

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION, INC. (SMACNA)

SMACNA ASMM
(1993) Architectural Sheet Metal Manual

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.
Flashing for roof drains
b.
Base flashing
c.
Counterflashing
d.
Flashing at roof penetrations
Indicate thicknesses, dimensions, fastenings and anchoring methods, expansion joints, and other provisions necessary for thermal expansion and contraction.  Scaled manufacturer's catalog data may be submitted for factory fabricated items.

1.2.2
Closeout Submittals
a.
Quality Control Plan
Submit for sheet metal work in accordance with paragraph entitled "Field Quality Control."

1.3   DELIVERY, HANDLING, AND STORAGE

Package and protect materials during shipment.  Uncrate and inspect materials for damage, dampness, and wet-storage stains upon delivery to the job site.  Remove from the site and replace damaged materials that cannot be restored to like-new condition.  Handle sheet metal items to avoid damage to surfaces, edges, and ends.  Store materials in dry, weather-tight, ventilated areas until immediately before installation.

PART 2   PRODUCTS

2.1   MATERIALS

Furnish sheet metal items in 8 to 10 foot lengths.  Single pieces less than 8 feet long may be used to connect to factory-fabricated inside and outside corners, and at ends of runs.  Factory fabricate corner pieces with minimum 12 inch legs.  Provide accessories and other items essential to complete the sheet metal installation.  These accessories shall be made of the same materials as the items to which they are applied. Fabricate sheet metal items of the materials specified below and to the gage, thickness, or weight shown in Table I at the end of this section.  Sheet metal items shall have mill finish unless specified otherwise.  Where more than one material is listed for a particular item in Table I, each is acceptable and may be used except as follows:

2.1.1   Exposed Sheet Metal Items

Shall be of the same material.  The following items shall be considered as exposed sheet metal:  gutters, including hangers; downspouts; gravel stops and fascias; cap, valley, steeped, base, and eave flashings and related accessories.

2.1.2   Drainage

Do not use copper for an exposed item if drainage from that item will pass over exposed masonry, stonework or other metal surfaces.  In addition to the metals listed in Table I, lead-coated copper may be used for such items.

2.1.3   Copper, Sheet and Strip

ASTM B 370, cold-rolled temper.

2.1.4   Lead-Coated Copper Sheet

ASTM B 101.

2.1.5   Lead Sheet

Minimum weight 4 pounds per square foot.

2.1.6   Steel Sheet, Zinc-Coated (Galvanized)

ASTM A 653/A 653M.

2.1.6.1   Finish

Exposed exterior items of zinc-coated steel sheet shall have a baked-on, factory-applied color coating of polyvinylidene fluoride or other equivalent fluorocarbon coating applied after metal substrates have been cleaned and pretreated.  Finish coating dry-film thickness shall be 0.8 to 1.3 mils and color shall be as required to match existing.

2.1.7   Zinc Sheet and Strip

ASTM B 69, Type I, a minimum of 0.024 inch thick.

2.1.8   Solder

ASTM B 32.

2.1.9   Polyvinyl Chloride Reglet

ASTM D 1784, Type II, 0.075 inch minimum thickness.

2.1.10   Bituminous Plastic Cement

ASTM D 4586, Type I.

2.1.11   Fasteners

Use the same metal or a metal compatible with the item fastened.  Use stainless steel fasteners to fasten dissimilar materials.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Requirements

Make surfaces to receive sheet metal plumb and true, clean, even, smooth, dry, and free of defects and projections, which might affect the application.  For installation of items not shown in detail or not covered by specifications conform to the applicable requirements of SMACNA ASMM, Architectural Sheet Metal Manual.  Provide sheet metal flashing in the angles formed where roof decks abut walls, curbs, ventilators, pipes, or other vertical surfaces and wherever indicated and necessary to make the work watertight.  Join sheet metal items together as shown in Table II.

3.1.2   Workmanship

Make lines, arrises, and angles sharp and true.  Free exposed surfaces from visible wave, warp, and buckle, and tool marks.  Fold back exposed edges neatly to form a 1/2 inch hem on the concealed side.  Make sheet metal exposed to the weather watertight with provisions for expansion and contraction.

3.1.3   Nailing

Confine nailing of sheet metal generally to sheet metal having a maximum width of 18 inches.  Confine nailing of flashing to one edge only.  Space nails evenly not over 3 inches on centers and approximately 1/2 inch from edge unless otherwise specified or indicated.  Face nailing will not be permitted.  Where sheet metal is applied to other than wood surfaces, include in shop drawings, the locations for sleepers and nailing strips required to secure the work.   Sleepers and nailing strips are specified in Section 06100, "Rough Carpentry."

3.1.4   Cleats

Provide cleats for sheet metal 18 inches and over in width.  Space cleats evenly not over 12 inches on centers unless otherwise specified or indicated.  Unless otherwise specified, cleats shall be not less than 2 inches wide by 3 inches long and of the same material and thickness as the sheet metal being installed.  Secure one end of the cleat with two nails and the cleat folded back over the nailheads.  Lock the other end into the seam.  Pretin cleats for soldered seams.

3.1.5   Bolts, Rivets, and Screws

Install bolts, rivets, and screws where indicated or required.  Provide compatible washers where required to protect surface of sheet metal and to provide a watertight connection.

3.1.6   Seams

Straight and uniform in width and height with no solder showing on the face.

3.1.6.1   Flat-lock Seams

Finish not less than 3/4 inch wide.

3.1.6.2   Lap Seams

Finish soldered seams not less than one inch wide.  Overlap seams not soldered, not less than 3 inches.

3.1.6.3   Loose-Lock Expansion Seams

Not less than 3 inches wide; provide minimum one inch movement within the joint.  Completely fill the joints with the specified sealant, applied at not less than 1/8 inch thick bed.  Sealants are specified in Section 07920, "Joint Sealants."

3.1.6.4   Standing Seams

Not less than one inch high, double locked without solder.

3.1.6.5   Flat Seams

Make seams in the direction of the flow.

3.1.7   Soldering

Where soldering is specified, it shall apply to copper, terne-coated stainless steel, zinc-coated steel, and stainless steel items.

3.1.7.1   Edges

Pretin edges of sheet metals before soldering.  Slowly solder with well heated soldering irons so as to thoroughly heat the seams and completely sweat the solder through the full width of the seam.  Scrape or wire-brush the edges of lead-coated material to be soldered to produce a bright surface.  Flux brush the seams in before soldering.  Treat with soldering acid flux the edges of stainless steel to be pretinned.  Solder immediately after application of the flux.  Upon completion of soldering, the acid flux residue shall be thoroughly cleaned from the sheet metal with a solution of washing soda in water and rinsed with clean water.  Seal the joints in aluminum sheets of 0.040 inch or less in thickness with specified sealants.  Do not solder aluminum.

3.1.8   Welding and Mechanical Fastening

Use welding for aluminum of thickness greater than 0.040 inch.  Aluminum 0.040 inch or less in thickness shall be butted and the space backed with formed flashing plate; or lock joined, mechanically fastened, and filled with sealant as recommended by the aluminum manufacturer.

3.1.9   Protection from Contact with Dissimilar Materials

3.1.9.1   Copper or Copper-bearing Alloys

Paint with heavy-bodied bituminous paint surfaces in contact with dissimilar metal, or separate the surfaces by means of moisture proof building felts.

3.1.9.2   Metal Surfaces

Paint surfaces in contact with mortar, concrete, or other masonry materials with alkali-resistant coatings such as heavy-bodied bituminous paint.

3.1.9.3   Wood or Other Absorptive Materials

Paint surfaces that may become repeatedly wet and in contact with metal with two coats of aluminum paint or a coat of heavy-bodied bituminous paint.

3.1.10   Expansion and Contraction

Provide expansion and contraction joints at not more than 32 foot intervals for aluminum and at not more than 40 foot intervals for other metals.  Where the distance between the last expansion joint and the end of the continuous run is more than half the required interval, an additional joint shall be provided.  Space joints evenly.  Join extruded aluminum gravel stops and fascias by expansion and contraction joints spaced not more than 12 feet apart.

3.1.11   Counterflashing 
Except where indicated or specified otherwise, insert counterflashing in reglets located from 9 to 10 inches above roof decks, extend down vertical surfaces over upturned vertical leg of base flashings not less than 3 inches.  Fold the exposed edges of counterflashings 1/2 inch.  Where stepped counterflashings are required, they may be installed in short lengths or may be of the preformed one-piece type.  Provide end laps in counterflashings not less than 3 inches and make it weathertight with plastic cement.   Do not make lengths of metal counterflashings exceed 10 feet.  Form the flashings to the required shapes before installation.   Factory-form the corners not less than 12 inches from the angle.  Secure the flashings in the reglets with lead wedges and space not more than 18 inches apart; on short runs, place wedges closer together.  Fill calked-type reglets or raked joints which receive counterflashing with calking compound.  Calking is covered in Section 07920, "Joint Sealants."  Turn up the concealed edge of counterflashings built into masonry or concrete walls not less than 1/4 inch and extend not less than 2 inches into the walls.  Install counterflashing to provide a spring action against base flashing.

3.1.13   Metal Reglets 
Calked type or friction type reglets shall be factory fabricated with a minimum opening of 1/4 inch and a depth of 1 1/4 inches, as approved.

3.1.13.2   Friction Reglets

Provide with flashing receiving slots not less than 5/8 inch deep,  one inch jointing tongues, and upper and lower anchoring flanges.  Insert the flashing the full depth of the slot and lock by indentations made with a dull-pointed tool.

3.1.14   Flashing at Roof Penetrations and Equipment Supports

Provide metal flashing for all pipes, ducts, and conduits projecting through the roof surface and for equipment supports, guy wire anchors, and similar items supported by or attached to the roof deck.

3.1.14.1   Single Pipe Vents

See Table I, footnote (d).  Set flange of sleeve in bituminous plastic cement and nail 3 inches on centers.  Bend the top of sleeve over and extend down into the vent pipe a minimum of 2 inches.  For long runs or long rises above the deck, where it is impractical to cover the vent pipe with lead, use a two-piece formed metal housing.  Set metal housing with a metal sleeve having a 4 inch roof flange in bituminous plastic cement and nailed 3 inches on centers.  Extend sleeve a minimum of 8 inches above the roof deck and lapped a minimum of 3 inches by a metal hood secured to the vent pipe by a draw band.  Seal the area of hood in contact with vent pipe with an approved sealant.  Sealants are covered under Section 07920, "Joint Sealants."

3.2   PAINTING

Field-paint sheet metal for separation of dissimilar materials.  Finish painting is specified in Section 09900, "Paints and Coatings."

3.3   CLEANING

Clean exposed sheet metal work at completion of installation.  Remove grease and oil films, handling marks, contamination from steel wool, fittings and drilling debris, and scrub-clean.  Free the exposed metal surfaces of dents, creases, waves, scratch marks, and solder or weld marks.

3.4   REPAIRS TO FINISH

Scratches, abrasions, and minor surface defects of finish may be repaired in accordance with the manufacturer's printed instructions and as approved. Repair damaged surfaces caused by scratches, blemishes, and variations of color and surface texture.  Replace items which cannot be repaired.

TABLE I.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES

	Sheet Metal Items
	Cooper, Ounces per Square foot
	Aluminum, Inch
	Stainless Steel, Inch
	Terne Coated Stainless Steel, Inch
	Zinc Coated Steel, U.S. Std. Gage

	Building Expansion Joints Covers
	16
	0.032
	0.015
	0.015
	24

	Waterstop bellows or flanged, U-Type
	16
	---
	0.015
	0.015
	---

	Covering on Minor flat, pitched or curved surfaces
	20
	0.040
	0.018
	0.018
	---

	Downspouts and Leaders
	16
	0.032
	0.015
	0.015
	24

	Downspout clips and anchors
	---
	0.040 clip

0.125 anchor
	---
	---
	---

	Downspout straps, 2-inch
	48 (a)
	0.060
	0.050
	---
	---

	Conductor heads
	16
	0.032
	0.015
	0.015
	---

	Scupper lining
	20
	0.032
	0.015
	0.015
	---

	Strainers, wire diameter or gage
	No. 9 gage
	0.144 diameter
	0.109 diameter
	---
	---

	Flashings:
	
	
	
	
	

	Base
	20
	0.040
	0.018
	0.018
	24

	Cap (Counter Flashing)
	16
	0.032
	0.015
	0.015
	26

	Eave
	16
	---
	0.015
	0.015
	24

	Spandrel beam
	10
	---
	0.010
	0.010
	---

	Bond barrier
	16
	---
	0.015
	0.015
	---

	Stepped
	16
	0.032
	0.015
	0.015
	---

	Valley
	16
	0.032
	0.015
	0.015
	---

	Roof Drain
	16 (b)
	---
	---
	---
	---

	Pipe vent sleeve (d) coping
	16
	---
	---
	---
	---

	Gravel Stops and Facias:
	
	
	
	
	

	Extrusions
	---
	0.075
	---
	---
	---

	Sheets, corrugated
	16
	0.032
	0.015
	0.015
	---

	Sheets, smooth
	20
	0.050
	0.018
	0.018
	24

	Edge strip
	24
	0.050
	0.025
	---
	---

	Gutters:
	
	
	
	
	

	Gutter section
	16
	0.032
	0.015
	0.015
	24

	Continuous cleat
	16
	0.032
	0.015
	0.015
	24

	Hangers, dimensions
	1 inch x 1/8 inch (a)
	1 inch x 0.080 inch ©
	1 inch x 0.037 inch
	---
	---

	Joint cover plates
	16
	0.032
	0.015
	0.015
	24

	Reglets (C)
	10
	---
	0.010
	0.010
	---

	Splash pans
	16
	0.040
	0.018
	0.018
	---

	(a) Brass.

	(b) May be lead weighing 4 pounds per square foot.

	(c) May be polyvinyl chloride.

	(d) 2.5 pound minimum lead sleeve with 4 inch flange.  Where lead sleeve is impractical, refer to paragraph entitled “Single Pipe Vents” for optional material.


TABLE II.  SHEET METAL JOINTS, TYPE OF JOINT

	Item Designation
	Copper, Terne-coated Stainless Steel, Zinc-Coated Steel and Stainless Steel
	Aluminum
	Remarks

	Joint cap for building expansion seam, cleated joint at roof
	1.25 inch single lock standing seam, cleated
	1.25 inch single lock standing
	---

	Flashings:
	
	
	

	Base
	One inch, 3 inch lap for expansion joint
	One inch, flat locked, soldered; sealed; 3 inch lap for expansion joint
	Aluminum producer’s recommended hard setting sealant for locked aluminum joints.  Fill each metal expansion joint with a joint sealing compound.  See Section 07920 “Joint Sealants”

	Cap-in Reglet
	3 inch lap
	3 inch lap
	Seal groove with joint sealing compound.  See Section 07920, “Joint Sealants”

	Reglets
	Butt joint
	---
	Seal reglet groove with joint sealing compound.  See Section 07920, “Joint Sealants”

	Eave
	One inch flat locked, cleated

One inch loose locked, expansion joint cleated
	One inch flat locked, cleated

One inch loose locked, expansion joint cleated
	Same as base flashing.

	Stepped
	3 inch lap
	3 inch lap
	---

	Valley
	6 inch lap cleated
	6 inch lap cleated
	---

	Edge Strip
	Butt
	Butt
	---

	Gravel Stops:
	
	
	

	Extrusions
	---
	Butt with ½ inch space
	Use sheet flashing beneath and a cover plate.

	Sheet, smooth
	Butt with ¼ inch space
	Butt with ¼ inch space
	Use sheet flashing backup plate.

	Sheet corrugated
	Butt with ¼ inch space
	Butt with ¼ inch space
	Use sheet flashing beneath and a cover plate or a combination unit

	Gutters
	1.5 inch lap, riveted and soldered
	One inch flat locked, riveted, and sealed
	Aluminum producers recommended hard setting sealant for locked aluminum joints.

	(a) Elastomeric flashing shall have 3 inch lap with manufacturer’s recommended sealant.

	(b) Polyvinyl chloride reglet shall be sealed with manufacturer’s recommended sealant.


   -- END OF SECTION --

SECTION 07840

FIRESTOPPING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM P7825
(1999) Approval Guide

UNDERWRITERS LABORATORIES INC. (UL)

UL FRD
(1998) Fire Resistance Directory

UL 723
(1996) Surface Burning Characteristics of Building Materials

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."  

1.2.1
Product Data
a.
Firestopping
Include composition and performance characteristics; include UL system number and drawing for each design condition where product will be used.

1.2.2
Test Reports
a.
Firestopping field report
1.2.3
Certificates
a.
Firestopping
1.2.4
Manufacturer's Instructions
a.
Firestopping
1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials in original unopened packages or containers showing name of manufacturer and brand name.  Store materials off the ground and protect from damage and exposure to elements.  Remove damaged and deteriorated materials from the site.

1.4   COORDINATION

Coordinate the work with other trades.  Apply firestopping materials at penetrations of pipes and ducts, prior to insulating, unless insulation meets requirements specified for firestopping.  Apply firestopping materials at building joints prior to completion of enclosing walls or 

assemblies.

PART 2   PRODUCTS

2.1   FIRESTOPPING

Provide asbestos-free firestopping material capable of maintaining an effective barrier against flame, gases, and temperature.  Provide noncombustible firestopping that is nontoxic to human beings during installation or during fire conditions.  Devices and equipment for firestopping service shall be UL FRD listed or FM P7825 approved for use with applicable construction, and penetrating items.

2.1.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less and a smoke developed rating of 50 or less when tested in accordance with UL 723.

2.1.2   Firestopping Rating

Firestopping materials shall be UL FRD listed or FM P7825 approved for "F" and "T" ratings at least equal to fire-rating of fire wall or floor in which penetrated openings are to be protected, except that "F" and "T" ratings may be 3 hours for firestopping in through-penetrations of 4-hour fire rated wall or floor.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Prior to application, remove from surfaces all dirt, grease, oil, loose materials, rust, or other substances that may affect proper fitting or required fire resistance of firestopping materials.  Prepare surface as recommended by manufacturer.

3.2   INSTALLATION

Install firestopping assembly at locations shown and as specified in accordance with UL FRD systems or FM P7825 designs, and as recommended by manufacturer.

3.2.1   Firestopping Construction Joints

Completely fill openings at construction joints with firestopping material to prevent spread of fire in the following locations:

a.  Floor-to-Floor Joints

b.  Wall-to-Wall Joints

c.  Floor-to-Wall Joints

d.  Head-of Wall Joints

3.2.2   Firestopping Penetrations

Completely fill openings around penetrating items with firestopping material to prevent spread of fire in the following locations:

a.  Around duct, cable, conduit, piping, and their supports that penetrate fire-rated above grade floor slabs, interior partitions, and exterior walls.

b.  Around openings and penetrations through fire-rated ceiling assemblies.

c.  Around penetration of vertical fire-rated service shafts.

d.  Around openings and penetrations through fire-rated enclosures.

e.  Other locations indicated.

3.2.3   Filling of Voids

Completely fill voids flush with the surface; the depth of material shall be in accordance with UL FRD or FM P7825.  Firestopping for filling voids in floors in which smallest dimension of a void is 4 inches or more shall support the floor design load or be protected by a permanent barrier. Damaged, disrupted, or removed firestoppings shall be replaced with new firestoppings as specified in this section.

3.2.4   Insulated Pipes and Ducts

Cut and remove thermal insulation where pipes or ducts pass through firestoppings.  Replace thermal insulation with a material having equal thermal insulating characteristics and equal firestopping characteristics.

3.3   FIELD QUALITY CONTROL

Do not cover or enclose firestopped areas until approved by the Contracting Officer’s Technical Representative (COTR).

3.3.1   Firestopping Field Report 
Submit written reports indicating locations of and types of penetrations and types of firestopping used at each location.  Type shall be recorded by UL listed printed numbers.

-- END OF SECTION --

SECTION 07920

JOINT SEALANTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 920
(1998) Elastomeric Joint Sealants

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Product Data
a.
Sealants
b.
Primers
c.
Bond breakers
d.
Backstops
Data for the sealants shall include shelf life, recommended cleaning solvents.

1.3   ENVIRONMENTAL CONDITIONS

The ambient temperature shall be within the limits of 40 and 100 degrees F when sealant is applied.

1.4   DELIVERY AND STORAGE

Deliver materials to the job site in unopened manufacturers' external shipping containers, with brand names, date of manufacture, color, and material designation clearly marked thereon.  Elastomeric sealant containers shall be labeled to identify type, class, grade, and use. Carefully handle and store materials to prevent inclusion of foreign materials or subjection to sustained temperatures exceeding 100 F degrees or less than 0 degrees F.

PART 2   PRODUCTS

2.1   SEALANTS 

Provide sealant that has been tested and found suitable for the substrates to which it will be applied.

2.1.1   Interior Sealant

ASTM C 920, Type S or M, Grade NS, Class 12.5, Use NT.  Location(s) and color(s) of sealant shall be as follows:

                    
LOCATION                           
COLOR

      a.
Small voids between walls or partitions and    
As selected

             adjacent lockers, casework, shelving,

             door frames, built-in or surface-mounted

             equipment and fixtures, and similar items.

      b.  
Perimeter of frames at doors, windows,         
As selected

             and access panels which adjoin exposed

             interior concrete and masonry surfaces.

      c.  
Joints of interior masonry walls and           
As selected

             partitions which adjoin columns, pilasters,

             concrete walls, and exterior walls unless

             otherwise detailed.

      d.  
Interior locations, not otherwise indicated    
As selected

             or specified, where small voids exist between

             materials specified to be painted.

2.1.2   Exterior Sealant

For joints in vertical surfaces, provide ASTM C 920, Type S or M, Grade NS, Class 25, Use NT.  For joints in horizontal surfaces, provide ASTM C 920, Type S or M, Grade P, Class 25, Use T.  Location(s) and color(s) of sealant shall be as follows:

                    
LOCATION                          
COLOR

      a.  
 Joints and recesses formed where frames       
As selected

             and subsills of windows, doors, louvers,

             and vents adjoin masonry, concrete, or

             metal frames.  Use sealant at both exterior

             and interior surfaces of exterior wall penetrations.

      b.  
Joints between new and existing exterior       
As selected

             masonry walls.

      c.  
Metal-to-metal joints where sealant is         
As selected

             indicated or specified.

2.2   PRIMERS 
Provide a nonstaining, quick-drying type and consistency recommended by the sealant manufacturer for the particular application.

2.3   BOND BREAKERS 
Provide the type and consistency recommended by the sealant manufacturer for the particular application.

2.4   BACKSTOPS 
Provide glass fiber roving or neoprene, butyl, polyurethane, or polyethylene foams free from oil or other staining elements as recommended by sealant manufacturer.  Backstop material shall be compatible with sealant.  Do not use oakum and other types of absorptive materials as backstops.

2.5   CLEANING SOLVENTS

Provide type(s) recommended by the sealant manufacturer except for aluminum and bronze surfaces that will be in contact with sealant.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surfaces shall be clean, dry to the touch, and free from dirt frost, moisture, grease, oil, wax, lacquer, paint, or other foreign matter that would tend to destroy or impair adhesion.  When resealing an existing joint, remove existing calk or sealant prior to applying new sealant.

3.1.1   Steel Surfaces

Remove loose mill scale by sandblasting or, if sandblasting is impractical or would damage finish work, scraping and wire brushing.  Remove protective coatings by sandblasting or using a residue-free solvent.

3.1.2   Aluminum or Bronze Surfaces

Remove temporary protective coatings from surfaces that will be in contact with sealant.  When masking tape is used as a protective coating, remove tape and any residual adhesive just prior to sealant application.  For removing protective coatings and final cleaning, use nonstaining solvents recommended by the manufacturer of the item(s) containing aluminum or bronze surfaces.

3.2   SEALANT PREPARATION

Do not add liquids, solvents, or powders to the sealant.  Mix multicomponent elastomeric sealants in accordance with manufacturer's instructions.

3.3   APPLICATION

3.3.1   Joint Width-To-Depth Ratios

a.   Acceptable Ratios:

                
For metal, glass, or other

                
nonporous surfaces:









Minimum
Maximum


1/4 inch (minimum)          
1/4 inch      
1/4 inch


over 1/4 inch               
1/2 of        
Equal to

                                              
width         
width

               
For wood, concrete, masonry,

               
stone:









Minimum
Maximum


1/4 inch (minimum)        
1/4 inch      
1/4 inch


Over 1/4 inch to 1/2 inch   
1/4 inch      
Equal to width


Over 1/2 inch to 2 inches
1/2 inch      
5/8 inch


Over 2 inches               
(As recommended by sealant manufacturer)

b.  Unacceptable Ratios:  Where joints of acceptable width-to-depth ratios have not been provided, clean out joints to acceptable depths and grind or cut to acceptable widths without damage to the adjoining work.  Grinding shall not be required on metal surfaces.

3.3.2   Backstops

Install backstops dry and free of tears or holes.  Tightly pack the back or bottom of joint cavities with backstop material to provide a joint of the depth specified.  Install backstops in the following locations:

a.  Where indicated.

b.  Where backstop is not indicated but joint cavities exceed the acceptable maximum depths specified in paragraph entitled, "Joint Width-to-Depth Ratios."

3.3.3   Primer

Immediately prior to application of the sealant, clean out loose particles from joints.  Where recommended by sealant manufacturer, apply primer to joints in concrete masonry units, wood, and other porous surfaces in accordance with sealant manufacturer's instructions.  Do not apply primer to exposed finish surfaces.

3.3.4   Bond Breaker

Provide bond breakers to the back or bottom of joint cavities, as recommended by the sealant manufacturer for each type of joint and sealant used, to prevent sealant from adhering to these surfaces.  Carefully apply the bond breaker to avoid contamination of adjoining surfaces or breaking bond with surfaces other than those covered by the bond breaker.

3.3.5   Sealants

Provide a sealant compatible with the material(s) to which it is applied. Do not use a sealant that has exceeded shelf life or has jelled and can not be discharged in a continuous flow from the gun.  Apply the sealant in accordance with the manufacturer's instructions with a gun having a nozzle that fits the joint width.  Force sealant into joints to fill the joints solidly without air pockets.  Tool sealant after application to ensure adhesion.  Sealant shall be uniformly smooth and free of wrinkles.  Upon completion of sealant application, roughen partially filled or unfilled joints, apply sealant, and tool smooth as specified.

3.4   PROTECTION AND CLEANING

3.4.1   Protection

Protect areas adjacent to joints from sealant smears.  Masking tape may be used for this purpose if removed 5 to 10 minutes after the joint is filled.

3.4.2   Final Cleaning

Upon completion of sealant application, remove remaining smears and stains and leave the work in a clean and neat condition.

a.  Masonry and Other Porous Surfaces:  Immediately scrape off fresh sealant that has been smeared on masonry and rub clean with a solvent as recommended by the sealant manufacturer.  Allow excess sealant to cure for 24 hour then remove by wire brushing or sanding.

b.  Metal and Other Non-Porous Surfaces:  Remove excess sealant with a solvent-moistened cloth.

   -- END OF SECTION --

SECTION 08110

STEEL DOORS AND FRAMES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A250.4
(1994) Test Procedure and Acceptance Criteria for Physical Endurance for Steel Doors and Hardware Reinforcings

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 578
(1995) Rigid, Cellular Polystyrene Thermal Insulation

ASTM C 591
(1994) Unfaced Preformed Rigid Cellular Polyisocyanurate Thermal Insulation

ASTM C 665
(1998) Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction and Manufactured Housing

ASTM D 2863
(1997) Measuring the Minimum Oxygen Concentration to Support Candle-Like Combustion of Plastics (Oxygen Index)

DOOR AND HARDWARE INSTITUTE (DHI)

ANSI/DHI A115
(1991) Steel Door Preparation Standards (Consisting of A115.1 through A115.6 and A115.12 through A115.18)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80
(1995) Fire Doors and Fire Windows

NFPA 105
(1993) Smoke-Control Door Assemblies

NFPA 252
(1995) Fire Tests of Door Assemblies

STEEL DOOR INSTITUTE (SDI)

ANSI/SDI 100
(1991) Standard Steel Doors and Frames

SDI 105
(1992) Recommended Erection Instructions for Steel Frames

SDI 107
(1984) Hardware on Steel Doors (Reinforcement - Application)

SDI 113
(1979) Apparent Thermal Performance for Steel Door and Frame Assemblies

UNDERWRITERS LABORATORIES INC. (UL)

UL 10B
(1997) Fire Tests of Door Assemblies

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.   Doors
b.   Frames
c.   Accessories
Show elevations, construction details, metal gages, hardware provisions, method of glazing, and installation details.

1.2.2
Product Data
a.   Doors
b.   Frames
c.   Accessories
Submit manufacturer's descriptive literature for doors, frames, and accessories.  Include data and details on door construction, panel (internal) reinforcement, insulation, and door edge construction.  When "custom hollow metal doors" are provided in lieu of "standard steel doors," provide additional details and data sufficient for comparison to ANSI/SDI 100 requirements.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver doors, frames, and accessories undamaged and with protective wrappings or packaging. Provide temporary steel spreaders securely fastened to the bottom of each welded frame.  Store doors and frames on platforms under cover in clean, dry, ventilated, and accessible locations, with 1/4 inch airspace between doors.  Remove damp or wet packaging immediately and wipe affected surfaces dry.  Replace damaged materials with new.

PART 2   PRODUCTS

2.1   STANDARD STEEL DOORS 
ANSI/SDI 100, except as specified otherwise.  Prepare doors to receive hardware specified in Section 08710, "Door Hardware." Undercut where indicated.  Exterior doors shall have top edge closed flush and sealed to prevent water intrusion.  Doors shall be 1 3/4 inches thick, unless otherwise indicated.

2.1.1   Door Grades

2.1.1.1   Heavy Duty Doors

ANSI/SDI 100, Grade II, Model 1, with core construction Type e, of size(s) and design(s) indicated.

2.2   INSULATED STEEL DOOR SYSTEMS

Insulated steel doors shall have a core of polyurethane foam and an R factor of 10.0 or more (based on a k value of 0.16); face sheets, edges, and frames of galvanized steel not lighter than 23 gage, 16 gage, and 16 gage respectively; magnetic weatherstripping; nonremovable-pin hinges; thermal-break aluminum threshold; and vinyl door bottom.  Doors and frames shall receive phosphate treatment, rust-inhibitive primer, and baked acrylic enamel finish.  Doors shall have been tested in accordance with ANSI A250.4 and shall have met the requirements for Level C.  Prepare doors to receive hardware specified in Section 08710, "Door Hardware."  Doors shall be 1 3/4 inches thick.

2.3   INSULATION CORES

Insulated cores shall be of type specified, shall provide maximum assembly U-value of .48 in accordance with SDI 113 and shall conform to:

a.  Rigid Polyurethane Foam:  ASTM C 591, Type 1 or 2, foamed-in-place or in board form, with oxygen index of not less than 22 percent when tested in accordance with ASTM D 2863; or

b.  Rigid Polystyrene Foam Board:  ASTM C 578, Type I or II; or

c.  Mineral Fiber:  ASTM C 665, Type I.

2.4   STANDARD STEEL FRAMES 

ANSI/SDI 100, except as otherwise specified.  Form frames to sizes and shapes indicated, with welded corners.  Provide steel frames for doors unless otherwise indicated.

2.4.1   Welded Frames

Continuously weld frame faces at corner joints.  Mechanically interlock or continuously weld stops and rabbets.  Grind welds smooth.

2.4.2   Stops and Beads

Form stops and beads from 20 gage steel.  Provide for glazed and other openings in standard steel frames.  Secure beads to frames with oval-head, countersunk Phillips self-tapping sheet metal screws or concealed clips and fasteners.  Space fasteners approximately 12 to 16 inches on centers.  Miter molded shapes at corners.  Butt or miter square or rectangular beads at corners.

2.4.3   Anchors

Provide anchors to secure the frame to adjoining construction.  Provide steel anchors, zinc-coated or painted with rust-inhibitive paint, not lighter than 18 gage.

2.4.3.1   Wall Anchors

Provide at least three anchors for each jamb.  For frames, which are more than 7.5 feet in height, provide one additional anchor for each jamb for each additional 2.5 feet or fraction thereof.

a.  Masonry:  Provide anchors of corrugated or perforated steel straps or 3/16 inch diameter steel wire, adjustable or T-shaped;

2.4.3.2   Floor Anchors

Provide floor anchors drilled for 3/8 inch anchor bolts at bottom of each jamb member.

2.5   FIRE AND SMOKE DOORS AND FRAMES

NFPA 80 and NFPA 105 and this specification.  The requirements of NFPA 80 and NFPA 105 shall take precedence over details indicated or specified.

2.5.1   Labels

Fire doors and frames shall bear the label of Underwriters Laboratories, Inc. (UL), Factory Mutual Engineering Corporation (FM), or Warnock Hersey International (WHI) attesting to the rating required.  Testing shall be in accordance with NFPA 252 or UL 10B.  Labels shall be metal with raised letters, and shall bear the name or file number of the door and frame manufacturer.  Labels shall be permanently affixed at the factory to frames and to the hinge edge of the door.  Door labels shall not be painted.

2.6   HARDWARE PREPARATION

Reinforce, drill, and tap doors and frames to receive finish hardware. Prepare doors and frames for hardware in accordance with the applicable requirements of SDI 107 and ANSI/DHI A115.  Drill and tap for surface-applied hardware at the project site.  Build additional reinforcing for surface-applied hardware into the door at the factory.  Locate hardware in accordance with the requirements of ANSI/SDI 100, as applicable.  Punch door frames to receive a minimum of two rubber or vinyl door silencers on lock side of single doors and one silencer for each leaf at heads of double doors.  Set lock strikes out to provide clearance for silencers.

2.7   FINISHES

2.7.1   Factory-Primed Finish

Unless specified otherwise, phosphate treat and factory prime metal doors and frames as specified in ANSI/SDI 100.

2.8   FABRICATION AND WORKMANSHIP

Finished doors and frames shall be strong and rigid, neat in appearance, and free from defects, waves, scratches, cuts, dents, ridges, holes, warp, and buckle.  Molded members shall be clean cut, straight, and true, with joints coped or mitered, well formed, and in true alignment.  Dress exposed welded and soldered joints smooth.  Design door frame sections for use with the wall construction indicated.  Corner joints shall be well formed and in true alignment.  Conceal fastenings where practicable.  On wraparound frames for masonry partitions, provide a throat opening 1/8 inch larger than the actual masonry thickness.

2.8.1   Grouted Frames

For frames to be installed in exterior walls and to be filled with mortar or grout, fill the stops with strips of rigid insulation to keep the grout out of the stops and to facilitate installation of stop-applied head and jamb seals.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Frames

Set frames in accordance with SDI 105.  Plumb, align, and brace securely until permanent anchors are set.  Anchor bottoms of frames with expansion bolts or powder-actuated fasteners.  Build in or secure wall anchors to adjoining construction.  Backfill frames with mortar.  When an additive is provided in the mortar, coat inside of frames with corrosion-inhibiting bituminous material.  For frames in exterior walls, ensure that stops are filled with rigid insulation before grout is placed.

3.1.2   Doors

Hang doors in accordance with clearances specified in ANSI/SDI 100.  After erection and glazing, clean and adjust hardware.

3.1.3   Fire and Smoke Doors and Frames

Install fire doors and frames, including hardware, in accordance with NFPA 80.  Install fire rated smoke doors and frames in accordance with NFPA 80 and NFPA 105.

3.2   PROTECTION

Protect doors and frames from damage.  Repair damaged doors and frames prior to completion and acceptance of the project or replace with new, as directed.  Wire brush rusted frames until rust is removed.  Clean thoroughly.  Apply an all-over coat of rust-inhibitive paint of the same type used for shop coat.

3.3   CLEANING

Upon completion, clean exposed surfaces of doors and frames thoroughly.  Remove mastic smears and other unsightly marks.

   -- END OF SECTION --

SECTION 08710

DOOR HARDWARE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION, INC. (BHMA)

ANSI/BHMA A156.1
(1997) Butts and Hinges (BHMA 101)

ANSI/BHMA A156.3
(1994) Exit Devices (BHMA 701)

ANSI/BHMA A156.4
(1992) Door Controls - Closers (BHMA 301)

ANSI/BHMA A156.8
(1994) Door Controls - Overhead Holders (BHMA 311)

ANSI/BHMA A156.13
(1994) Mortise Locks & Latches (BHMA 621)

ANSI/BHMA A156.18
(1993) Materials and Finishes (BHMA 1301)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80
(1999) Fire Doors and Fire Windows

NFPA 101
(1997) Life Safety Code

STEEL DOOR INSTITUTE (SDI)

ANSI/SDI 100
(1991) Standard Steel Doors and Frames

UNDERWRITERS LABORATORIES INC. (UL)

UL BMD
(1999) Building Materials Directory

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.   Hardware schedule
1.2.2
Product Data
a.   Hardware items
1.2.3
Manufacturer's Instructions
a.   Installation
1.2.4
Operation and Maintenance Data
a.   Hardware Schedule operation and maintenance data

1.2.5
Closeout Submittals
a.   Key bitting
1.2.6
Warranty
a.   Warranty information.

1.3   KEY BITTING CHART REQUIREMENTS

Submit key bitting charts to the Contracting Officer prior to completion of the work.  Include:

a.  Complete listing of all keys (AA1, AA2, etc.).

b.  Complete listing of all key cuts (AA1-123456, AA2-123458).

c.  Tabulation showing which key fits which door.

d.  Copy of floor plan showing doors and door numbers.

e.  Listing of 20 percent more key cuts than are presently required in each master system.

1.4   QUALITY ASSURANCE

1.4.1   Hardware Manufacturers and Modifications

Provide, as far as feasible, locks, hinges, and closers of one lock, hinge, or closer manufacturer's make.  Modify hardware as necessary to provide features indicated or specified.

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver hardware in original individual containers, complete with necessary appurtenances including fasteners and instructions.  Mark each individual container with item number as shown in hardware schedule.

PART 2   PRODUCTS

2.1   TEMPLATE HARDWARE

Hardware to be applied to metal shall be made to template.  Promptly furnish template information or templates to door and frame manufacturers.  Template hinges shall conform to ANSI/BHMA A156.7.  Coordinate hardware items to prevent interference with other hardware.

2.2   HARDWARE FOR FIRE DOORS AND EXIT DOORS

Provide all hardware necessary to meet the requirements of NFPA 80 for fire doors and NFPA 101 for exit doors, as well as to other requirements specified, even if such hardware is not specifically mentioned under paragraph entitled "Hardware Schedule."  Such hardware shall bear the label of Underwriters Laboratories, Inc., and be listed in UL BMD or labeled and listed by another testing laboratory acceptable to the Contracting Officer.

2.3   HARDWARE ITEMS 

Hinges, locks, latches, exit devices, bolts, and closers shall be clearly and permanently marked with the manufacturer's name or trademark where it will be visible after the item is installed.  For closers with covers, the name or trademark may be beneath the cover.

2.3.1   Hinges

 
7/8 to 1 1/8 screen        
To 36                 
3

 
1 3/8                       
To 32                 
3 1/2

 
1 3/8                        
Over 32 to 37         
4

 
1 3/4                 
To 36                 
4 ½

 
1 3/4                        
Over 36 to 48       
5 Heavy Weight

 
1 3/4                        
Over 48               
6 Heavy Weight

 
2, 2 1/4 and 2 1/2         
To 42                
5 Heavy Weight

 
2, 2 1/4 and 2 1/2         
Over 42               
6 Heavy Weight

ANSI/BHMA A156.1, 4 1/2 by 4 1/2 inches unless otherwise specified.  Construct loose pin hinges for exterior doors and reverse-bevel interior doors so that pins will be nonremovable when door is closed.  Other antifriction bearing hinges may be provided in lieu of ball-bearing hinges.

2.3.2   Locks and Latches

2.3.2.1   Mortise Locks and Latches

ANSI/BHMA A156.13, Series 1000, Operational Grade 1, Security Grade 2.   Provide mortise locks with escutcheons not less than 7 by 2 1/4 inches with a bushing at least 1/4 inch long.  Cut escutcheons to suit cylinders and provide trim items with straight, beveled, or smoothly rounded sides, corners, and edges.  Knobs and roses of mortise locks shall have screwless shanks and no exposed screws.

2.3.3   Exit Devices

ANSI/BHMA A156.3, Grade 1.  Provide adjustable strikes for rim type and vertical rod devices.  Provide open back strikes for pairs of doors with mortise and vertical rod devices.  Touch bars shall be provided in lieu of conventional crossbars and arms.

2.3.4   Cylinders and Cores

Provide cylinders and cores for new locks, including locks provided under other sections of this specification.  Cylinders and cores shall have seven pin tumblers.  Cylinders shall match existing Best cylinders.

2.3.5   Keying System 

Provide an extension of the existing “Best” keying system.

2.3.6   Lock Trim

Cast, forged, or heavy wrought construction and commercial plain design.

2.3.6.1   Lever Handles

Provide lever handles in lieu of knobs.  Lever handles for exit devices shall meet the test requirements of ANSI/BHMA A156.13 for mortise locks.  Lever handle locks shall have a breakaway feature (such as a weakened spindle or a shear key) to prevent irreparable damage to the lock when a force in excess of that specified in ANSI/BHMA A156.13 is applied to the lever handle.  Lever handles shall return to within 1/2 inch of the door face.

2.3.6.2   Texture

Provide knurled or abrasive coated knobs or lever handles for doors which are accessible to blind persons and which lead to dangerous areas.

2.3.7   Keys

Furnish one file key, one duplicate key, and one working key for each key change.  Furnish one additional working key for each lock of each keyed-alike group.  Stamp each key with appropriate key control symbol and "U.S. property - Do not duplicate."  Do not place room number on keys.

2.3.8   Closers

ANSI/BHMA A156.4, Series C02000, Grade 1, with PT 4C.  Provide with brackets, arms, mounting devices, fasteners, and other features necessary for the particular application.  Size closers in accordance with manufacturer's recommendations, or provide multi-size closers, Sizes 1 through 6, and list sizes in the Hardware Schedule.  Provide manufacturer's 10 year warranty.

2.3.8.1   Identification Marking

Engrave each closer with manufacturer's name or trademark, date of manufacture, and manufacturer's size designation located to be visible after installation.

2.3.9   Overhead Holders

ANSI/BHMA A156.8.

2.4   FASTENERS

Provide fasteners of proper type, quality, size, quantity, and finish with hardware.  Fasteners exposed to weather shall be of nonferrous metal or stainless steel.  Provide fasteners of type necessary to accomplish a permanent installation.

2.5   FINISHES

ANSI/BHMA A156.18.  Hardware shall match existing finish.

PART 3   EXECUTION

3.1   INSTALLATION 
Install hardware in accordance with manufacturers' printed instructions. Fasten hardware to wood surfaces with full-threaded wood screws or sheet metal screws.  Provide machine screws set in expansion shields for fastening hardware to solid concrete and masonry surfaces.  Provide toggle bolts where required for fastening to hollow core construction.  Provide through bolts where necessary for satisfactory installation.

3.2   FIRE DOORS AND EXIT DOORS

Install hardware in accordance with NFPA 80 for fire doors, NFPA 101 for exit doors.

3.3   HARDWARE LOCATIONS

ANSI/SDI 100, unless indicated or specified otherwise.

3.4   FIELD QUALITY CONTROL

After installation, protect hardware from paint, stains, blemishes, and other damage until acceptance of work.  Submit notice of testing 15 days before scheduled, so that testing can be witnessed by the Contracting Officer.  Adjust hinges, locks, latches, bolts, holders, closers, and other items to operate properly.  Demonstrate that permanent keys operate respective locks, and give keys to the Contracting Officer’s Technical Representative (COTR).  Correct, repair, and finish, as directed, errors in cutting and fitting and damage to adjoining work.

3.5   HARDWARE SETS



CR - Corbin/Russwin Architectural Hardware



L - LCN Closers



P - Pemko Manufacturing Co.



R - Rockwood



S - Stanley Hardware



V - Von Duprin






SET # 1

3 - Ea. Hinges CB1901-4.5 x 4.5 x US26D x NRP
S

1 - Exit Device 99L-03-F x US28

V

1 - Cylinder (Type required)


1 - Closer P4041 x AL x TB

L

1 - Kickplate 92M16-10 x D.W. -2

R

1 - Stop 440 x US26D

R

3 - Silencers 608


R






SET # 2

3 - Ea. Hinges CB1900-4.5 x 4.5 x US26D x NRP
S

1 - Lockset ML2057-LWm X 626 x  L/C

CR

1 - Cylinder (Type required)


1 - Closer P4041 x AL x TB

L

1 - Kickplate 92M16-10 x D.W. -2

R

1 - Stop 440 x US26D

R

3 - Silencers 608


R






SET # 3




No hardware required






SET # 4

3 - Ea. Hinges CB1900-4.5 x 4.5 x US26D x NRP
S

1 - Lockset ML2055  LWM x 626  L/C

CR

1 - Cylinder (Type required)


1 - Closer P4041 x AL x TB

L

1 - Kickplate 92M16-10 x D.W. -2

R

1 - Stop 440 x US26D

R

3 - Silencers 608


R






SET # 5

3 - Ea. Hinges CB1901-4.5 x 4.5 x US26D x NRP
S

1 - Exit Device 99L-03 x US28

V

1 - Cylinder (Type required)



1 - Closer 4041-Cush x AL

L

1 - Cush Shoe Support 4040-30 x AL

L

1 - Kickplate 92M16-10 x D.W. -2

R

1 - Stop 471 x US26D

R

1 - Set Weatherstrip 306AV (Head & Jamb)

P

1 - Door Bottom 3452AV x D.W.

P

1 - Threshold 171A x D.W.

P

1 - Overhead Rain Drip 346C x D.W. + 4

P






SET # 6

3 - Ea. Hinges CB1901-4.5 x 4.5 x US26D x NRP
S

1 - Exit Device 99EO x US28

V

1 - Closer 4041-Cush x AL

L

1 - Cush Shoe Support 4040-30 x AL

L

1 - Kickplate 92M16-10 x D.W. -2

R

1 - Stop 471 x US26D

R

1 - Set Weatherstrip 306AV (Head & Jamb)

P

1 - Door Bottom 3452AV x D.W.

P

1 - Threshold 171A x D.W.

P

1 - Overhead Rain Drip 346C x D.W. + 4

P

   -- END OF SECTION --

SECTION 09100

METAL SUPPORT ASSEMBLIES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463
(1997; Rev. A) Steel Sheet, Aluminum-Coated, by the Hot-Dip Process

ASTM A 653
(1998) Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM C 645
(1998) Nonstructural Steel Framing Members

ASTM C 754
(1997) Installation of Steel Framing Members to Receive Screw-Attached Gypsum Panel Products

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.   Metal support systems
Submit for the erection of metal framing.  Indicate materials, sizes, thicknesses, and fastenings.

1.3   DELIVERY, STORAGE, AND HANDLING

Deliver materials to the job site and store in ventilated dry locations. Storage area shall permit easy access for inspection and handling.  If materials are stored outdoors, stack materials off the ground, supported on a level platform, and fully protected from the weather.  Handle materials carefully to prevent damage.  Remove damaged items and provide new items.

PART 2   PRODUCTS

2.1   MATERIALS

Provide steel materials for metal support systems with galvanized coating ASTM A 653, G-60; aluminum coating ASTM A 463,  T1-25; or a 55-percent aluminum-zinc coating.

2.1.1   Materials for Attachment of Gypsum Wallboard

ASTM C 645, but not thinner than 0.0329 inch thickness.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Systems for Attachment of Gypsum Wallboard

3.1.1.1   Nonload-Bearing Wall Framing

ASTM C 754, except as indicated otherwise.

3.2   ERECTION TOLERANCES

Framing members which will be covered by finish materials such as wallboard, plaster, or ceramic tile set in a mortar setting bed, shall be within the following limits:

a.  Layout of walls and partitions:  1/4 inch from intended position;

b.  Plates and runners:  1/4 inch in 8 feet from a straight line;

c.  Studs:  1/4 inch in 8 feet out of plumb, not cumulative; and

d.  Face of framing members:  1/4 inch in 8 feet from a true plane.

Framing members, which will be covered by ceramic tile set in dry-set mortar, latex-portland cement mortar, or organic adhesive shall be within the following limits:

a.  Layout of walls and partitions:  1/4 inch from intended position;

b.  Plates and runners:  1/8 inch in 8 feet from a straight line;

c.  Studs:  1/8 inch in 8 feet out of plumb, not cumulative; and

d.  Face of framing members:  1/8 inch in 8 feet from a true plane.

   -- END OF SECTION --

SECTION 09250

GYPSUM BOARD

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 36
(1997) Gypsum Wallboard

ASTM C 475
(1994) Joint Compound and Joint Tape for Finishing Gypsum Board

ASTM C 840
(1998) Application and Finishing of Gypsum Board

ASTM C 954
(1998) Steel Drill Screws for the Application of Gypsum Board or Metal Plaster Bases to Steel Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) in Thickness

ASTM C 1002
(1998; Rev. A) Steel Drill Screws for the Application of Gypsum Panel Products or Metal Plaster Bases

ASTM C 1047
(1998) Accessories for Gypsum Wallboard and Gypsum Veneer Base

GYPSUM ASSOCIATION (GA)

GA 216
(1996) Application and Finishing of Gypsum Board

GA 600
(1997) Fire Resistance and Sound Control Design Manual

UNDERWRITERS LABORATORIES INC. (UL)

UL FRD
(1997) Fire Resistance Directory

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Product Data
a.   Accessories
Submit for each type of gypsum board and for cementitious backer units.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery

Deliver materials in the original packages, containers, or bundles with each bearing the brand name, applicable standard designation, and name of manufacturer, or supplier.

1.3.2   Storage

Keep materials dry by storing inside a sheltered building.  Where necessary to store gypsum board and cementitious backer units outside, store off the ground, properly supported on a level platform, and protected from direct exposure to rain, snow, sunlight, and other extreme weather conditions.  Provide adequate ventilation to prevent condensation.

1.3.3   Handling

Neatly stack gypsum board and cementitious backer units flat to prevent sagging or damage to the edges, ends, and surfaces.

1.4   ENVIRONMENTAL CONDITIONS

1.4.1   Temperature

Maintain a uniform temperature of not less than 50 degrees F in the structure for at least 48 hours prior to, during, and following the application of gypsum board, cementitious backer units, and joint treatment materials, or the bonding of adhesives.

1.4.2   Exposure to Weather

Protect gypsum board and cementitious backer unit products from direct exposure to rain, snow, sunlight, and other extreme weather conditions.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to specifications, standards and requirements specified herein.  Provide gypsum board manufactured from asbestos-free materials.

2.1.1   Gypsum Board

ASTM C 36.

2.1.1.1   Type X (Special Fire-Resistant)

48 inches wide, 5/8 inch thick, tapered edges.

2.1.2   Joint Treatment Materials

ASTM C 475.

2.1.2.1   Embedding Compound

Specifically formulated and manufactured for use in embedding tape at gypsum board joints and compatible with tape, substrate and fasteners.

2.1.2.2   Finishing or Topping Compound

Specifically formulated and manufactured for use as a finishing compound.

2.1.2.3   All-Purpose Compound

Specifically formulated and manufactured to serve as both a taping and a finishing compound and compatible with tape, substrate and fasteners.

2.1.2.4   Setting or Hardening Type Compound

Specifically formulated and manufactured for use with fiber glass mesh tape.

2.1.2.5   Joint Tape

Cross-laminated, tapered edge, reinforced paper, or fiber glass mesh tape recommended by the manufacturer.

2.1.3   Fasteners

2.1.3.1   Screws

ASTM C 1002, Type "G", Type "S" or Type "W" steel drill screws for fastening gypsum board to gypsum board, wood framing members and steel framing members less than 0.033 inch thick.  ASTM C 954 steel drill screws for fastening gypsum board to steel framing members 0.033 to 0.112 inch thick.

2.1.3.2   Staples

 No. 16 USS gage flattened galvanized wire staples with  7/16 inch wide crown outside measurement and divergent point for base ply of two-ply gypsum board application.  Use as follows:

  
Length of Legs (inch)               
Thickness of Gypsum Board (inch)

     

1 1/8                                         
1/2

     

1 1/4                                         
5/8

2.1.4   Accessories 
ASTM C 1047.  Fabricate from corrosion protected steel or plastic designed for intended use.  Accessories manufactured with paper flanges are not acceptable.  Flanges shall be free of dirt, grease, and other materials that may adversely affect bond of joint treatment.  Provide prefinished or job decorated materials.

2.1.5   Water

Clean, fresh, and potable.

PART 3   EXECUTION

3.1   EXAMINATION

3.1.1   Framing and Furring

Verify that framing and furring are securely attached and of sizes and spacing to provide a suitable substrate to receive gypsum board and cementitious backer units.  Verify that all blocking, headers and supports are in place to support plumbing fixtures and to receive soap dishes, grabbars, towel racks, and similar items.  Do not proceed with work until framing and furring are acceptable for application of gypsum board and cementitious backer units.

3.2   APPLICATION OF GYPSUM BOARD

Apply gypsum board to framing and furring members in accordance with ASTM C 840 or GA 216 and the requirements specified herein.  Apply gypsum board with separate panels in moderate contact; do not force in place.  Stagger end joints of adjoining panels.  Neatly fit abutting end and edge joints.  Use gypsum board of maximum practical length.  Cut out gypsum board as required to make neat close joints around openings.  In vertical application of gypsum board, provide panels in lengths required to reach full height of vertical surfaces in one continuous piece.  Surfaces of gypsum board and substrate members may be bonded together with an adhesive, except where prohibited by fire rating(s).  Treat edges of cutouts for plumbing pipes, screwheads, and joints with water-resistant compound as recommended by the gypsum board manufacturer.  Provide type of gypsum board for use in each system specified herein as indicated.

3.2.1   Application of Single-Ply Gypsum Board to Wood Framing

Apply in accordance with ASTM C 840, System I or GA 216.

3.2.2   Application of Two-Ply Gypsum Board to Wood Framing

Apply in accordance with ASTM C 840, System II or GA 216.

3.2.3   Application of Gypsum Board to Steel Framing and Furring

Apply in accordance with ASTM C 840, System VIII or GA 216.

3.2.4   Control Joints

Install expansion and contraction joints in ceilings and walls in accordance with ASTM C 840, System XIII or GA 216, unless indicated otherwise.

3.3   FINISHING OF GYPSUM BOARD

Tape and finish gypsum board in accordance with ASTM C 840 or GA 216.  Provide joint, fastener depression, and corner treatment.  Do not use fiber glass mesh tape with conventional drying type joint compounds; use setting or hardening type compounds only.  Provide treatment for water-resistant gypsum board as recommended by the gypsum board manufacturer.

3.3.1   Skim Coat

Wherever gypsum board is to receive eggshell, semigloss or gloss paint finish, apply a thin skim coat of joint compound to the entire gypsum board surface, after the three-coat joint and fastener treatment is complete and dry.  Apply skim coat with trowel, broadknife or long-nap roller.  Wipe tightly with trowel or broadknife.

3.5   SEALING

Seal openings around pipes, fixtures, and other items projecting through gypsum board and cementitious backer units as specified in Section 07920, "Joint Sealants."  Apply material with exposed surface flush with gypsum board or cementitious backer units.

3.6   FIRE-RESISTANT ASSEMBLIES

Wherever fire-rated gypsum board construction is indicated, provide materials and application methods, including types and spacing of fasteners, in accordance with the specifications contained in UL FRD for the Design Number(s) indicated, or GA 600 for the File Number(s) indicated.

3.7   PATCHING

Patch surface defects in gypsum board to a smooth, uniform appearance, ready to receive finish as specified.  

   -- END OF SECTION --

SECTION 09900

PAINTS AND COATINGS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH TLV-BKLT
(1991-1992) Threshold Limit Values (TLVs) for Chemical Substances and Physical Agents and Biological Exposure Indices (BEIs)

ACGIH TLV-DOC
Documentation of Threshold Limit Values and Biological Exposure Indices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2092
(1995) Preparation of Zinc-Coated (Galvanized) Steel Surfaces for Painting

ASTM D 4214
(1998) Evaluating the Degree of Chalking of Exterior Paint Films

ASTM D 4263
(1983; R 1999) Indicating Moisture in Concrete by the Plastic Sheet Method

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.1000
Air Contaminants

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1500
(Rev. A) Sealer, Surface (Latex Block Filler)

CID A-A-1800
Varnish, Oil:  Spar

CID A-A-2335
Sealer, Surface (Varnish Type, Wood and Cork Floors)

CID A-A-2904
Thinner, Paint, Mineral Spirits, Regular and Odorless

CID A-A-2962
Enamel, Alkyd, Class A, Grade C

CID A-A-2994
Primer Coating, Interior, for Walls and Wood

CID A-A-50557
Primer, Water-Borne, Acrylic or Modified Acrylic, For Metal Surfaces

FEDERAL STANDARDS (FED-STD)

FED-STD-313
(Rev. C) Material Safety Data, Transportation Data and Disposal Data for Hazardous Materials Furnished to Government Activities

FEDERAL SPECIFICATIONS (FS)

FS TT-P-29
(Rev. K) Paint, Latex Base

FS TT-C-542
(Rev. E) Coating, Polyurethane, Oil-Free, Moisture Curing

FS TT-P-664
(Rev. D) Primer Coating, Alkyd, Corrosion-Inhibiting, Lead and Chromate Free, VOC-Compliant

FS TT-S-711
(Rev. C) Stain; Oil Type, Wood, Interior

FS TT-E-2784
(Rev. A) Enamel (Acrylic Emulsion, Exterior)

MILITARY SPECIFICATIONS (MIL)

MIL-DTL-24441
(Rev. C) Paint, Epoxy-Polyamide

MIL-C-24667
(Rev. A) Coating System, Nonskid, for Roll or Spray Application (Metric)

MIL-PRF-85285
(Rev. C) Coatings:  Polyurethane, High-Solids

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC PA 1
(2000) Shop, Field, and Maintenance Painting

SSPC PA 3
(1995) Safety in Paint Application

SSPC VIS 3
(1995) Visual Standard for Power-and Hand-Tool Cleaned Steel (Standard Reference Photographs)

SSPC SP 1
(1982) Solvent Cleaning

SSPC SP 2
(1995) Hand Tool Cleaning

SSPC SP 3
(1995) Power Tool Cleaning

SSPC SP 6
(1994) Commercial Blast Cleaning

SSPC SP 10
(1994) Near-White Blast Cleaning

SSPC SP 12
(1995) Surface Preparation and Cleaning of Steel and Other Hard Materials by High-and Ultra high-Pressure Water Jetting Prior to Recoating

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.   Piping identification
Submit color stencil codes.

1.2.2
Product Data
a.   Coating
b.   Sealant
For each type of coating, sealant, or other product furnished, 

submit data from the manufacturer's paint laboratory indicating that the product conforms to requirements of the referenced specification.

1.2.3
Samples
a.   Color
Submit manufacturer's samples of paint colors.  Cross reference color samples to color scheme as indicated.

1.2.4
Manufacturer's Instructions
a.   Application instructions
b.   Manufacturer's material safety data sheets
Submit Manufacturer's material safety data sheets for coatings, solvents, and other potentially hazardous materials, as defined in FED-STD-313.

1.2.5
Certificates
a.   Applicator's qualifications
b.   Evidence of acceptable variation
1.3   APPLICATOR'S QUALIFICATIONS 

a.  Submit evidence that applicator has satisfactorily applied paint by airless spray at minimum of two sites.  Indicate names and locations of sites, and type and design of equipment used, including safety devices.

1.4   QUALITY ASSURANCE

1.4.1   Qualifications of Airless Spray Applicators

Satisfactory application of paint by airless spray at a minimum of two sites.

1.4.2   Field Samples and Tests

The Government will take one pint samples of paint at random from the products delivered to the job site and test them to verify that the products either conform to the referenced specifications or the approved substitution.  Products, which do not conform, shall be removed from the job site and replaced with new products that conform to the referenced specification or the approved substitution.

1.5   REGULATORY REQUIREMENTS

1.5.1   Environmental Protection

In addition to requirements specified elsewhere for environmental protection, provide coating materials that conform to the restrictions of the local Air Pollution Control District regional jurisdiction.  Notify Contracting Officer of any paint specified herein which fails to conform to Air Quality Management District Rules (cited in Appendix A) for the location of the project.  In localities where specified coating or paint is prohibited, the Contracting Officer may direct substitution of acceptable coating system.

1.5.2   Lead Content

Do not use coatings having a lead content over 0.06 percent by weight of nonvolatile content.

1.5.3   Chromate Content

Do not use coatings containing zinc-chromate or strontium-chromate.

1.5.4   Asbestos Content

Materials shall not contain asbestos.

1.5.5   Mercury Content

Materials shall not contain mercury or mercury compounds.

1.5.6   Silica Sand

Materials shall not contain free crystiltene silica.

1.5.7   Human Carcinogens

Materials shall not contain ACGIH TLV-BKLT and ACGIH TLV-DOC confirmed human carcinogens (A1) or suspected human carcinogens (A2).

1.6   PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract specification number, designation name, formula or specification number, batch number, color, quantity, date of manufacture, manufacturer's formulation number, manufacturer's directions including any warnings and special precautions, and name and address of manufacturer.  Pigmented paints shall be furnished in containers not larger than 5 gallons.  Paints and thinners shall be stored in accordance with the manufacturer's written directions, and as a minimum, stored off the ground, under cover, with sufficient ventilation to prevent the buildup of flammable vapors, and at temperatures between 40 to 95 degrees F.

1.7   SAFETY METHODS

Apply coating materials using safety methods and equipment in accordance with the following:

1.7.1   Safety Methods Used During Coating Application

Comply with the requirements of SSPC PA 3.

1.7.2   Toxic Materials

To protect personnel from overexposure to toxic materials, conform to the most stringent guidance of:

a.  The chemical manufacturer when using mineral spirits, or other chemicals.  Use impermeable gloves, chemical goggles or faceshield, and other recommended protective clothing and equipment to avoid exposure of skin, eyes, and respiratory system.  Conduct work in a manner to minimize exposure of building occupants and the general public.

b.  29 CFR 1910.1000.

c.  ACGIH TLV-BKLT, threshold limit values.

d.  Manufacturer's material safety data sheets (MSDS).

1.8   ENVIRONMENTAL CONDITIONS

1.8.1   Interior Coatings

Apply coatings when surfaces to be painted are dry and the following surface temperatures can be maintained:

a.  Between 40 and 95 degrees F during application of enamels and varnishes;

b.  Between 50 and 95 degrees F during application of other coatings.

1.9   COLOR SELECTION

Colors of finish coats shall be as indicated or specified.  Where not indicated or specified, colors shall be selected by the Contracting Officer.  Manufacturers' names and color identification are used for the purpose of color identification only.  Named products are acceptable for use only if they conform to specified requirements.  Products of other manufacturers are acceptable if the colors approximate colors indicated and the product conforms to specified requirements.

1.10   LOCATION AND SURFACE TYPE TO BE PAINTED

1.10.1   Painting Included

Where a space or surface is indicated to be painted, include the following unless indicated otherwise.

a.  Surfaces behind portable objects and surface mounted articles readily detachable by removal of fasteners, such as screws and bolts.

b.  New factory finished surfaces that require identification or color coding and factory finished surfaces that are damaged during performance of the work.

c.  Existing coated surfaces that are damaged during performance of the work.

1.10.2   Painting Excluded

Do not paint the following unless indicated otherwise.

a.  Surfaces concealed and made inaccessible by panelboards, fixed ductwork, machinery, and equipment fixed in place.

b.  Surfaces in concealed spaces.  Concealed spaces are defined as enclosed spaces above suspended ceilings, furred spaces, attic spaces, crawl spaces, and chases.

c.  Steel to be embedded in concrete.

d.  Copper, stainless steel, aluminum, brass, and lead except existing coated surfaces.

1.10.3   Interior Painting

Includes new surfaces, existing uncoated surfaces, and existing coated surfaces of the buildings and appurtenances as indicated and existing coated surfaces made bare by cleaning operations.  Where a space or surface is indicated to be painted, include the following items, unless indicated otherwise.

a.  Exposed columns, girders, beams, joists, and metal deck; and

b.  Other contiguous surfaces.

1.10.4   Mechanical and Electrical Painting

Includes field coating of interior new and identified existing surfaces.

a.  Where a space or surface is indicated to be painted, include the following items unless indicated otherwise.

(1)  Exposed piping, conduit, and ductwork;

(2)  Supports, hangers, air grilles, and registers;

(3)  Miscellaneous metalwork and insulation coverings.

b.  Do not paint the following, unless indicated otherwise:

(1)  New zinc-coated, aluminum, and copper surfaces under insulation

(2)  New aluminum jacket on piping

(3)  New interior ferrous piping under insulation.

PART 2   PRODUCTS

2.1   MATERIALS

Conform to the coating specifications and standards referenced in PART 3.

2.1.1   Latex Block Filler

CID A-A-1500.

PART 3   EXECUTION

3.1   PROTECTION OF AREAS AND SPACES

Prior to surface preparation and coating applications, remove, mask, or otherwise protect, hardware, hardware accessories, machined surfaces, radiator covers, plates, lighting fixtures, public and private property, and other such items not to be coated that are in contact with surfaces to be coated.  Following completion of painting, workmen skilled in the trades involved shall reinstall removed items.  Restore surfaces contaminated by coating materials, to original condition and repair damaged items.

3.2   SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, disintegrated coatings, and other substances deleterious to coating performance as specified for each substrate.

3.2.1   Existing Coated Surfaces With No Defects

Before application of coatings, perform the following on surfaces covered by soundly-adhered coatings, defined as those which cannot be removed with a putty knife:

a.  Wipe previously painted surfaces to receive solvent-based coatings, except stucco and similarly rough surfaces clean with a clean, dry cloth saturated with mineral spirits, CID A-A-2904.  Allow surface to dry.  Wiping shall immediately precede the application of the first coat of any coating, unless specified otherwise.

b.  Sand existing enamel and other glossy surfaces to remove gloss. Brush, and wipe clean with a dry cloth.

c.  The requirements specified are minimum.  Comply also with the application instructions of the paint manufacturer.

3.4.2   Existing Coated Surfaces with Minor Defects

Sand, spackle, and treat minor defects to render them smooth.  Minor defects are defined as scratches, nicks, cracks, gouges, spalls, alligatoring, chalking, and irregularities due to partial peeling of previous coatings.  Remove chalking by sanding so that when tested in accordance with ASTM D 4214, the chalk rating is not less than 8.

3.4.3   Removal of Existing Coatings

Remove existing coatings from the following surfaces:

a.  Surfaces containing large areas of minor defects;

b.  Surfaces containing more than 20 percent peeling area; and

c.  Surfaces designated by the Contracting Officer, such as surfaces where rust shows through existing coatings.

3.4.4   Substrate Repair

a.  Repair substrate surface damaged during coating removal;

b.  Sand edges of adjacent soundly-adhered existing coatings so they are tapered as smooth as practical to areas involved with coating removal; and

c.  Clean and prime the substrate as specified.

3.5   PREPARATION OF METAL SURFACES

3.5.1   Existing and New Ferrous Surfaces

a.  Shop-coated Surfaces and Small Areas That Contain Rust, Mill Scale and Other Foreign Substances:  Solvent clean in accordance with SSPC SP 1 to remove oil and grease.  Where shop coat is missing or damaged, clean according to SSPC SP 2, SSPC SP 3, SSPC SP 6, or SSPC SP 10.

b.  Surfaces With More Than 20 Percent Rust, Mill Scale, and Other Foreign Substances:  Clean entire surface in accordance with SSPC SP 6/SSPC SP 12 WJ-3.

3.5.2   Final Ferrous Surface Condition:

For tool cleaned surfaces, cleaned surface shall be similar to photographs in SSPC VIS 3 as follows:
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3.5.3   Galvanized Surfaces

a.  New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidation Products:  Clean with solvent, steam, or non-alkaline detergent solution in accordance with SSPC SP 1.  If the galvanized metal has been passivated or stabilized, the coating shall be completely removed by brush-off abrasive blast or other treatment, or the surface shall be primed with a primer which is specifically recommended by the paint manufacturer for use on passivated or stabilized galvanized steel.  For new galvanized steel to be coated, if absence of hexavalent stain inhibitors is not documented, test as described in ASTM D 2092, Appendix X2, and remove by one of the methods described therein.

b.  Galvanized with Slight Coating Deterioration or with Little or No Rusting:  Water jetting to SSPC SP 12 WJ3 to remove loose coating from surfaces with less than 20 percent coating deterioration and no blistering, peeling, or cracking.  Use inhibitor as recommended by the coating manufacturer to prevent rusting.

3.5.4   Aluminum, Other Non-Galvanized, and Non-Ferrous Surfaces

a.  Surface Cleaning:  Solvent clean in accordance with SSPC SP 1 and wash with mild non-alkaline detergent to remove dirt and water soluble contaminants.

3.5.5   Terne-Coated Metal Surfaces

Solvent clean surfaces with mineral spirits, CID A-A-2904.  Wipe dry with clean, dry cloths.

3.5.6   Existing Surfaces with a Bituminous Coating

Remove chalk, mildew, and other loose material by washing with a solution of 1/2 cup trisodium phosphate, 1/4 cup household detergent, one quart 5 percent sodium hypochlorite solution and  3 quarts of warm water.

3.6   PREPARATION OF CONCRETE AND CEMENTITIOUS SURFACE

3.6.1   Concrete and Masonry

a.  Surface Cleaning:  Remove the following deleterious substances.

(1)  Dirt, Chalking, Grease, and Oil:  Wash new and existing uncoated surfaces with a solution composed of 1/2 cup trisodium phosphate, 1/4 cuphousehold detergent, and  4 quarts of warm water.  Then rinse thoroughly with fresh water.  Wash existing coated surfaces with a suitable detergent and rinse thoroughly.  For large areas, water blasting may be used.

(2)  Fungus and Mold:  Wash new surfaces with a solution composed of 1/2 cup trisodium phosphate, 1/4 cup household detergent, 1 quart 5 percent sodium hypochlorite solution and 3 quarts of warm water.  Rinse thoroughly with fresh water.

(3)  Paint and Loose Particles:  Remove by wire brushing.

(4)  Efflorescence:  Remove by scraping or wire brushing followed by washing with a 5 to 10 percent by weight aqueous solution of hydrochloric (muriatic) acid.  Do not allow acid to remain on the surface for more than five minutes before rinsing with fresh water.  Do not acid clean more than 4 square feet of surface, per workman, at one time.

b.  Cosmetic Repair of Minor Defects:  Repair or fill mortar joints and minor defects, including but not limited to spalls, in accordance with manufacturer's recommendations and prior to coating application.

c.  Allowable Moisture Content:  Latex coatings may be applied to damp surfaces, but not to surfaces with droplets of water.  Do not apply epoxies to damp surfaces as determined by ASTM D 4263.  Allow surfaces to cure a minimum of 30 days before painting.

3.6.2   Gypsum Board

a.  Surface Cleaning:  Plaster and stucco shall be clean and free from loose matter; gypsum board shall be dry.  Remove loose dirt and dust by brushing with a soft brush or rubbing with a dry cloth prior to application of the first coat material.

b.  Repair of Minor Defects:  Prior to painting, repair joints, cracks, holes, surface irregularities, and other minor defects with patching plaster or spackling compound and sand smooth.

c.  Allowable Moisture Content:  Latex coatings may be applied to damp surfaces, but not surfaces with droplets of water.  Do not apply epoxies to damp surfaces as determined by ASTM D 4263.  New plaster to be coated shall have a maximum instrument measured moisture content of 8 percent.  In addition to moisture content requirements, allow new plaster to age a minimum of 30 days before preparation for painting.

3.7   APPLICATION

3.7.1   Coating Application

Apply coating materials in accordance with SSPC PA 1.  SSPC PA 1methods are applicable to all substrates, except as modified herein.  Thoroughly work coating materials into joints, crevices, and open spaces.  Touch up damaged coatings before applying subsequent coats. Interior areas shall be broom clean and dust free before and during the application of coating material.  Apply paint to new fire extinguishing sprinkler systems including valves, piping, conduit, hangers, supports, miscellaneous metal work, and accessories.  Shield sprinkler heads with protective coverings while painting is in progress.  Remove sprinkler heads which have been painted and replace with new sprinkler heads.  For piping in unfinished spaces, provide primed surfaces with one coat of red alkyd gloss enamel to a minimum dry film thickness of 1.0 mil.  Unfinished spaces include attic spaces, spaces above suspended ceilings, crawl spaces, pipe chases, mechanical equipment room, and space where walls or ceiling are not painted or not constructed of a prefinished material.  For piping in finished areas, provide prime surfaces with two coats of paint to match adjacent surfaces, except provide valves and operating accessories with one coat of red alkyd gloss enamel.  Upon completion of painting, remove protective covering from sprinkler heads.

a.  Drying Time:  Allow time between coats, as recommended by the coating manufacturer, to permit thorough drying, but not to present topcoat adhesion problems.  Provide each coat in specified condition to receive next coat.

b.  Primers, and Intermediate Coats:  Do not allow primers or intermediate coats to dry more than 30 days, or longer than recommended by manufacturer, before applying subsequent coats. Follow manufacturer's recommendations for surface preparation if primers or intermediate coats are allowed to dry longer than recommended by manufacturers of subsequent coatings.  Each coat shall cover surface of preceding coat or surface completely, and there shall be a visually perceptible difference in shades of successive coats.

c.  Finished Surfaces:  Provide finished surfaces free from runs, drops, ridges, waves, laps, brush marks, and variations in colors.

d.  Thermosetting Paints:  Topcoats over thermosetting paints (epoxies and urethanes) should be applied while the intermediate coat is still tacky, within a few days.  Otherwise, apply a mist-coat of 1 to 2 wet mils of MIL-DTL-24441/29 and allow to cure to tack, a minimum of 4 hours, before topcoating.  

3.7.2   Equipment

Apply coatings with approved brushes, approved rollers, or approved spray equipment, unless specified otherwise.  Spray areas made inaccessible to brushing by items such as ducts and other equipment.

3.7.3   Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when thinning is mandatory for the type of paint being used.  Obtain written permission from the Contracting Officer to use thinners.  The written permission shall include quantities and types of thinners to use.

3.7.4   Coating Systems

a.  Systems by Substrates:  Apply coatings that conform to the respective specifications listed in the following Tables:

          
Table

          
1    
Interior Metal Surfaces

          
2    
Building Systems Surfaces: Interior

          
3    
Interior Concrete Masonry

          
4    
Interior Wood and Plywood Surfaces

b.  Minimum Dry Film Thickness (DFT):  Apply paints, primers, varnishes, enamels, undercoats, and other coatings to a minimum dry film thickness of 1.5 mil each coat unless specified otherwise in the Tables.  Coating thickness where specified, refers to the minimum dry film thickness.  The DFT range specified for MIL-C-24667 represents minimum peak and valley measurements.

c.  Coatings for Surfaces Not Specified Otherwise:  Coat surfaces, which have not been specified, the same as surfaces having similar conditions of exposure.

d.  Existing Surfaces Damaged During Performance of the Work, Including New Patches In Existing Surfaces:  Coat surfaces with the following:

(1)  One coat of primer.

(2)  One coat of undercoat or intermediate coat.

(3)  One topcoat to match adjacent surfaces.

e.  Existing Coated Surfaces To Be Painted:  Apply coatings conforming to the respective specifications listed in the Tables herein, except that pretreatments, sealers and fillers need not be provided on surfaces where existing coatings are soundly adhered and in good condition.  Do not omit undercoats or primers.

3.8   COATING SYSTEMS FOR METAL

a.  Primer: Apply specified ferrous metal primer on the same day that surface is cleaned.  If flash rusting occurs, re-clean the surface prior to application of primer.

(1)  Inaccessible Surfaces:  Prior to erection, use two coats of specified primer on metal surfaces that will be inaccessible after erection.

(2)  Shop-primed Surfaces:  Touch up exposed substrates and damaged coatings to protect from rusting prior to applying field primer.

(3)  Surface Previously Coated with Epoxy or Urethane:  Apply MIL-DTL-24441/1, Formula 150, 1.5 mils DFT immediately prior to application of epoxy or urethane coatings.

(4)  Pipes and Tubing:  Semitransparent film applied to pipes and tubing at the mill is not to be considered a shop coat.  Remove shop coat and apply specified ferrous metal primer prior to application of subsequent coats.

(5)  Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.  On surfaces to be coated with water thinned coatings, spot prime exposed nails and other ferrous metal with latex primer, CID A-A-50557.

b.  Apply coatings of Tables 1 and 2.  "DFT" means dry film thickness in mils.

3.9   COATING SYSTEMS FOR CONCRETE

Apply coatings of Table 3.

3.10   COATING SYSTEMS FOR WOOD AND PLYWOOD

a.  Apply coatings of Table 4.

b.  Prior to erection, apply two coats of specified primer to treat and prime wood surfaces, which will be inaccessible after erection.

c.  Apply stains in accordance with manufacturer's printed instructions.

TABLE 1

INTERIOR METAL SURFACES

A.  Metal (except floors) not otherwise specified:

  1. 
Primer

      
  - (non-shop-primed surfaces):     FS TT-P-664                        2.0 mils DFT

    
Intermediate: 


      CID A-A-2962 semigloss     1.5 mils DFT

    
Topcoat:                                        CID A-A-2962 semigloss     1.5 mils DFT

TABLE 2

BUILDING SYSTEMS SURFACES:  INTERIOR

Mechanical, electrical, Fire extinguishing sprinkler systems including valves, conduit, hangers, supports, and miscellaneous metal items, except hot metal surfaces and new prefinished equipment.

A.  Surfaces not adjacent to painted surfaces:

 1. 
Primer:                                           FS TT-P-664                          2.0 mils DFT

    
Intermediate:                                  CID A-A-2962 (semigloss)   1.5 mils DFT

    
Topcoat:                                         CID A-A-2962 (semigloss)   1.5 mils DFT

B.  Surfaces adjacent to painted surfaces:  Coating systems as specified.  Color of topcoat to match adjacent surfaces:  0.0375 mm DFT for each coat.

TABLE 3

INTERIOR CONCRETE MASONRY SURFACES

A.  Concrete not specified otherwise, except floors and ceilings:

 1. 
Primer:                                          CID A-A-2994, Type II          1.5 mils DFT

    
Intermediate:                                 FS TT-P-29 (flat)                    1.5 mils DFT

    
Topcoat:                                        FS TT-P-29 (flat)                    1.5 mils DFT

B.  Wallboard not otherwise specified:

 1. 
Primer:                                          CID A-A-2994, Type II           1.5 mils DFT

    
Intermediate:                                 FS TT-E-2784, (semigloss)     1.5 mils DFT

    
Topcoat:                                        FS TT-E-2784, (semigloss)     1.5 mils DFT

TABLE 4

INTERIOR WOOD AND PLYWOOD SURFACES

A.  Wood and plywood not otherwise specified:

1.
Primer:                                          CID A-A-2994 Type I

                                                                     on softwood plywood          1.5 mils DFT

    
Intermediate:                                 CID A-A-2962, Semigloss     1.5 mils DFT

    
Topcoat:                                        CID A-A-2962, semigloss      1.5 mils DFT

B.  Wood natural finish:

 1. 
Primer:                                           N/A

    
Intermediate:                                  FS TT-S-711                         1.5 mils DFT

    
Topcoat:                                         CID A-A-1800 (3 coats)        1.5 mils DFT

C.  Natural finish wood doors:

 1. 
Primer:        
                              FS TT-S-711 (one coat)

    
Intermediate:                                 CID A-A-2335 sealer (one coat)

                                                                     and sand with 220 grit

    
Topcoat:                                        FS TT-C-542 (two coats)

END OF SECTION

SECTION 10400

IDENTIFICATION DEVICES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123
(1997; Rev. A) Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A 153
(1998) Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A 653
(1998) Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM D 4802
(1994) Poly(Methyl Methacrylate) Acrylic Plastic Sheet

ARCHITECTURAL & TRANSPORTATION BARRIERS COMPLIANCE BOARD (ATBCB)

ATBCB ADA TITLE III
(1990) Americans with Disabilities Act - Buildings and Facilities

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1
(1998) Structural Welding Code - Steel

SOCIETY OF AUTOMOTIVE ENGINEERS, INC. (SAE)

SAE AMS 3611
(1994; Rev. D) Plastic Sheet, Polycarbonate General Purpose

1.2   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.2.1
Shop Drawings
a.   Interior room signs
Submit complete detail drawings, templates, erection and installation details for products listed below.  Indicate dimensions, construction details, reinforcement, anchorage, and installation with relation to the building construction.

1.2.2
Product Data
a.   Interior room signs
1.2.3
Samples
a.   Interior room, door, signs
Take samples from manufacturer's stock complete as required for installation in the structure.  Samples may be installed in the work, provided each sample is clearly identified and its location recorded.

PART 2   PRODUCTS

2.1   ACRYLIC SHEET

ASTM D 4802, Type III.

2.2   POLYCARBONATE SHEET

SAE AMS 3611.

2.3   VINYL SHEETING FOR GRAPHICS

Minimum 0.003 inch film thickness.  Provide pre-coated pressure sensitive adhesive backing or positionable pressure sensitive adhesive backing.

2.3   FABRICATION AND MANUFACTURE

2.3.1   Workmanship

For bolts and screws, drill or punch holes to produce clean, true lines and surfaces.  Weld to structural steel in accordance with AWS D1.1 along entire area of contact.  Grind exposed welds smooth.  Exposed surfaces of work shall have a smooth finish and exposed riveting shall be flush.  Conceal fastenings where practicable.  Items specified to be galvanized shall be hot-dip galvanized after fabrication in accordance with ASTM A 123 or ASTM A 153 or ASTM A 653.  Form joints exposed to weather to exclude water.  Include drainage and weep holes to prevent build-up of condensation.

2.4   PRESSURE SENSITIVE LETTERS

Ensure that edges and corners of finished letterforms and graphics are true and clean.  Do not use letterforms and graphics with rounded positive or negative corners, nicked, cut, or ragged edges.

2.4.1   Typeface

Helvetica medium.

2.4.2   Size

As indicated.

2.4.3   Color

As indicated.

2.5   INTERIOR PLAQUE SIGNS 

ATBCB ADA TITLE III.  Provide matte finish plaques in sizes as indicated.  Fabricate of melamine plastic, 1/8 inch thick.  Provide slots in base laminate as indicated for insertion of changeable message strips.  Provide square corners.

2.5.1   Modular Changeable Message Strips

Provide individual message strips to permit removal, change, and reinsertion.  If changeable message strips are shown behind a clear surface cover, provide optical corrections to prevent distortion.

2.5.2   Graphics Application

2.5.2.1   Raised Letters

a.  Chemically weld 1/32 inch thick acrylic message letters to front surface of plaque as required by and ATBCB ADA TITLE III.

b.  Raised or Indented Characters or Symbols:  Raised or incised  1/32 inch minimum and at least 5/8 inch high but no higher than 2 inches with a stroke width of at least 1/4 inch.

c.  Mounting Location and Height:  On interior locate along side door on latch side mounted between 54 and 66 inches above the bottom of the door.  See ATBCB ADA TITLE III.

2.5.2.2   Engraving

Machine engrave message through face layer to expose contrasting second layer.

2.5.2.3   Braille

Grade II Braille.

2.5.3   Plaque Messages

Message content shall be as directed by the Contracting Officer’s Technical Representative (COTR).

a.  Typeface:  Helvetica Medium.

b.  Type size:  As indicated.

c.  Background color:  As indicated.

d.  Message color:  As indicated.

2.5.4   Mounting

2.5.4.1   Magnetic Tape

Provide thin magnetic material on back of plaque to permit magnetic attachment to steel surfaces.  Provide pressure-sensitive backed thin sheet plate slightly smaller than sign.

2.5.4.2   Vinyl Tape

Provide 1/8 inch foam tape with adhesive on both sides in sufficient quantity to securely mount plaque to substrate.

2.5.4.3   Adhesive

Provide sufficient quantities of manufacturer's recommended adhesive to adhere signs to substrate.

2.5.4.4   Mechanical Fasteners

Provide countersunk mounting holes in plaques and mounting screws.

PART 3   EXECUTION

3.1   EXAMINATION

Examine condition of locations and surfaces on which signs will be installed.  Do not proceed with installation until defects or errors, which would result in poor installation, have been corrected.

3.2   INSTALLATION

Install signs at locations as indicated.  Ensure that signs are installed plumb and true, at mounting heights indicated, and by method shown or specified.  Do not install signs on doors or other surfaces until finishes on such surfaces have been applied.

3.2.1   Anchorage

Provide anchorage to ensure that signs are fastened securely in place. Anchorage not otherwise specified or indicated shall include slotted inserts, expansion shields, and powder-driven fasteners when approved for concrete; toggle bolts and through bolts for masonry; machine and carriage bolts for steel; through bolts, lag bolts, and screws for wood.  Provide slotted inserts of types required to engage with anchors.

3.3   PROTECTION

Protect work and adjacent work and materials against damage during progress of work until completion.  Wrap finished work with paper, polyethylene film, or strippable waterproof tape for shipment and storage and protect from damage during installation.

3.4   ADJUST AND CLEAN

Repair damage to signs incurred during installation.  Replace signs, which cannot be repaired to new condition.  Clean glass, frames, and other sign surfaces, adjust hardware for proper operation.

   -- END OF SECTION --

SECTION 11550

PAINT SPRAY BOOTH AND ATTENDANT AIR MAKE-UP SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION (SMACNA)

SMACNA-06
(1985; 1st Ed) HVAC Duct Construction Standards Metal and Flexible 

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products

Materials and equipment shall be the standard products of a manufacturer regularly engaged in the manufacture of such products, which are of a similar material, design, and workmanship.  The standard products shall have been in a satisfactory commercial or industrial use for 2 years prior to bid opening.  The 2-year use shall include applications of equipment and materials under similar circumstances and of similar size.  The 2 years experience must be satisfactorily completed by a product, which has been sold or is offered for sale on the commercial market through advertisements, manufacturers' catalogs, or brochures.  Products having less than a 2-year field service record will be acceptable if a certified record of satisfactory field operation, for not less than 6,000 hours exclusive of the manufacturers' factory tests, can be shown.  The equipment items shall be supported by a service organization. 

1.2.2   Verification of Dimensions

The Contractor shall become familiar with all details of the work, verify all dimensions in the field, and shall advise the Contracting Officer of any discrepancy before performing the work.  

1.2.3   Equipment Guards and Access

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating parts so located that personnel can come in close proximity thereto, shall be fully enclosed or properly guarded.   

1.2.4   Nameplates

Each major item of equipment shall have the manufacturer's name, address, and serial and model number on a plate securely attached to the item.  

1.2.5   Drawings

Because of the small scale of the drawings, it is not possible to indicate all offsets, fittings, and accessories that may be required.  The Contractor shall carefully investigate the plumbing, fire protection, electrical, structural, and finish conditions that would affect the work to be performed and shall arrange such work accordingly, furnishing required ductwork offsets, fittings, and accessories to meet such conditions.  

1.2.6   Asbestos Prohibition

Asbestos and asbestos-containing products shall not be used.  

1.3   SUBMITTALS 

The following shall be submitted in accordance with Section 01300 SUBMITTALS:

1.3.1   Detail Drawings
Detail drawings shall be submitted and shall consist of illustrations, schedules, performance charts, instructions, brochures, diagrams, and other information to illustrate the requirements and operation of the equipment and the system.  Drawings shall include:  ductwork and piping layout drawings showing the location of all supports and hangers, typical details for hangers, gauge reinforcement, reinforcement spacing rigidity classification, and seal classification shall be in accordance with SMACNA standards.  Drawings shall show any other details required to demonstrate that the system has been coordinated and will properly function as a unit and shall show equipment relationship to other parts of the work, including clearances required for maintenance and operation.  

1.3.2   Listing of Product Installations
Firm shall provide proof of having successfully completed a minimum of five projects of similar size and scope.  

1.3.3   Test Reports
Upon completion and testing of the installed system, test reports shall be submitted in booklet form showing all field tests performed to adjust each component and all field tests performed to prove compliance with the specified performance criteria.  Each test report shall indicate the final position of controls.  

1.3.4   Operation and Maintenance Manuals
Operating Instructions:  The Contractor shall furnish to the Contracting Officer's representative six complete copies of instructions outlining the step-by-step procedures required for system startup, operation, and shutdown.  The instructions shall include the manufacturer's name, model number, service manual, parts list, and brief description of all equipment and their basic operating features.  Operating instructions shall be submitted and approved prior to the training course.  Maintenance Instructions:  The Contractor shall furnish to the Contracting Officer's representative six complete copies of maintenance manuals listing routine maintenance procedures, possible breakdowns and repairs, and troubleshooting guide.  The instructions shall include simplified wiring and control diagrams for the system as installed.  Maintenance instructions shall be submitted and approved prior to the training course.  

1.3.5   Spare Parts Data
After approval of detail drawings and no later than 2 months prior to the date of beneficial occupancy, the Contractor shall furnish spare parts data for each different item of materials and equipment specified.  The data shall include a complete list of parts and supplies, with current unit prices and source of supply.  

1.4   ELECTRICAL WORK

Electrical motor-driven equipment specified herein shall be provided complete with motor starters, motor, and controls.  Electrical equipment, conduits, and wiring shall be in accordance with Section 16402 INTERIOR DISTRIBUTION SYSTEM.  Motor starters shall be provided complete with properly sized thermal overload protection and other appurtenances necessary for the motor control specified.  Manual or automatic control and protective or signal devices required for the operation specified, and any wiring required for such devices shall be provided.  

1.5   DELIVERY AND STORAGE

All equipment delivered and placed in storage shall be stored with protection from the weather, humidity and temperature variations, dirt and dust, and other contaminants.  

PART 2   PRODUCTS

 2.1   PAINT SPRAY BOOTH AND ATTENDANT AIR MAKE-UP SYSTEMS

2.1.1   General Description

System shall consist of a booth with air exhausted horizontally to an exhaust plenum from which air will be exhausted by separate fans located outside.   Make-up air shall be supplied from a unit located outside with air ducted to supply plenums at the opposite end of the booth. Paint spray booth and associated components shall conform to OSHA and EPA standards for construction and function.  

2.1.1.2   Packaged System

System shall be furnished as one unit including wiring to the source of electricity.  

2.1.2   Booth

2.1.2.1   Material

Booth shall be fabricated of 18 ga reinforced unpainted galvanized steel panels formed with companion flanges and punched on 6" centers for bolted assembly.  Panel shall be double wall with a smooth surface inside and out.  All seams and joints are to be factory sealed with an approved caulking compound.   

2.1.2.2   Openings

The booth shall have a 6' 0" wide x 6' 9" high framed opening complete with solid doors with explosion - venting door latches. 

2.1.2.3   Filters

Install paint arrestor type filters in staggered holding frames in two layers within the 3' 0" wide x 20' 0" long exhaust plenum.  The paint arrestor type filters shall be of the disposable media type.  The media shall be dry, composed of continuous filament glass fibers bonded together with a cured resin, white on the entering side, tinted on the leaving side with a contrasting color, and classified Class 2 by Underwriters Laboratories.  Install sectional disposable filters in a vertical position in holding frames with tight seal at the bottom of the supply air plenum.  The initial resistance of both type filters shall not exceed .09-inch water gauge at 300 fpm face velocity.  Provide factory mounted manometers between the upstream side and downstream side of the exhaust air filters to indicated the difference in static pressure across the filters for appropriate replacement.  See Section 15720 AIR HANDLING UNITS for description of disposable type filters and holding frames.  

2.1.2.4   Lighting

Install six 16" x 54" wire glass windows on the inside backed by fluorescent light fixtures spaced equidistant apart in length of the booth.  Fixtures shall be 4 tube vapor tight Class I, Division 2, front loading type.  

2.1.3   Controls 

An explosion-proof push-button on/off switch located on the spray booth entrance shall be wired to the system control panel to start/stop the exhaust fans through their respective starters and start/stop the make-up air unit through the air handling unit starter.  The system control panel shall be a factory supplied unit specifically designed for the intended duty of providing the required controls, equipment interlocks, and safeties for the entire paint spray system and its associated trim which includes the make-up/exhaust system.  System control panel shall be wall mounted and include the minimum following items to insure a complete and functional paint spray system:

a. 
Push-button stations with indicator lights for accessories 

b. 
Purge timer

c. 
Indicator lights for Make-up Air unit and Exhaust Fan operation 

d. 
Exhaust fan pressure differential switch

e. 
Exhaust air flow switch 

f. 
Time delay switch for access.

g.
Miscellaneous contactors and switches as required for accessories. 

2.1.4   Ductwork

2.1.4.1   Exterior Ductwork

Ductwork shall be as described in Section 15801 INDUSTRIAL VENTILATION AND EXHAUST and Section 15810 DUCTWORK AND DUCTWORK ACCESSORIES. 

2.1.5   Electrical

Pre-wired electrical work shall be as described in Section 16402 INTERIOR DISTRIBUTION SYSTEM.  

2.2   PAINTING AND FINISHING

Equipment and component items, when fabricated from ferrous metal, shall be factory finished with the manufacturer's standard finish.  

2.3   POSTED INSTRUCTIONS
Framed instructions under glass or in laminated plastic, including wiring and control diagrams showing the complete layout of the entire system, equipment, ductwork, and control sequences, shall be posted where directed.   Condensed operating instructions explaining preventive maintenance procedures, methods of checking the systems for normal safe operation, and procedures for safely starting and stopping the system shall be prepared in typed form, framed as specified above for the wiring and control diagrams, and posted beside the diagrams.  Proposed diagrams, instructions, and other sheets shall be submitted prior to posting.  The framed instructions shall be posted before acceptance testing of the system.  

PART 3   EXECUTION

3.1   INSTALLATION 

Materials and equipment shall be installed and prepared for service as indicated and as recommended by the manufacturer.  Temporary air filters shall be provided for systems that are operated during the construction phase of the project.

3.1.1   Ductwork, Sheet Metal

Installation shall be as described in Section 15801 INDUSTRIAL VENTILATION AND EXHAUST and Section 15810 DUCTWORK AND DUCTWORK ACCESSORIES.

3.1.2   Flexible Connectors

Ducts connected to vibration isolated fans, and as indicated shall be flexibly connected.  Not less than 6-inch active length, with not less than 1 inch of slack shall be provided.  Flexible material shall be securely fastened by galvanized steel clinch type draw bands for round ducts.  For rectangular ducts, flexible material shall be locked to metal collars and installed using recommended construction methods.  Joints shall be sealed with sealing compound and duct tape as recommended in SMACNA-06 for the appropriate pressure class.

3.1.3   Rectangular Duct Joints

Installation shall be as described in Section 15801 INDUSTRIAL VENTILATION AND EXHAUST and Section 15810 DUCTWORK AND DUCTWORK ACCESSORIES.

3.2   FIELD PAINTING

Damaged finished surfaces shall be touched-up or repainted to match the original finish.  Painting required for surfaces not otherwise specified and finish painting of items primed at the factory shall be as specified in Section 09900, PAINTING, GENERAL.

3.3   TESTING, ADJUSTING, AND BALANCING

3.4   Field Training

The Contractor shall conduct a training course for operating and maintenance staff as designated by the COTR.  The training period, for a total of 2 hours of normal working time, shall start after the system is functionally completed but prior to final acceptance tests.

The field instruction shall cover all of the items contained in the Operating and Maintenance Instructions.  The Contracting Officer shall be notified at least 14 days prior to date of proposed conduction of the training course.

END OF SECTION

SECTION 13281

ENGINEERING CONTROL OF ASBESTOS CONTAINING MATERIALS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z9.2
(1979; R 1991) Fundamentals Governing the Design and Operation of Local Exhaust Systems

ANSI Z88.2
(1992) Respiratory Protection

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 732
(1995) Aging Effects of Artificial Weathering on Latex Sealants

ASTM D 522
(1993; Rev. A) Mandrel Bend Test of Attached Organic Coatings

ASTM D 1331
(1989; R 1995) Surface and Interfacial Tension of Solutions of Surface-Active Agents

ASTM D 2794
(1993) Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact)

ASTM E 84
(1998) Surface Burning Characteristics of Building Materials

ASTM E 96
(1995) Water Vapor Transmission of Materials

ASTM E 119
(1998) Fire Tests of Building Construction and Materials

ASTM E 736
(1992) Cohesion/Adhesion of Sprayed Fire-Resistive Materials Applied to Structural Members

ASTM E 1368
(1997) Visual Inspection of Asbestos Abatement Projects

ASTM E 1494
(1992; R 1996) Encapsulants for Spray- or Trowel-Applied Friable Asbestos-Containing Building Materials

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1926.103
Respiratory Protection

29 CFR 1926.51
Sanitation

29 CFR 1926.200
Accident Prevention Signs and Tags

29 CFR 1926.59
Hazard Communication

29 CFR 1926.1101
Asbestos, Tremolite, Anthophyllite, Actinolite

40 CFR 61-SUBPART A
General Provisions

40 CFR 61-SUBPART M
National Emission Standard for Asbestos

40 CFR 763
Asbestos Containing Material in Schools

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 560/5-85-024
Guidance for Controlling Asbestos Containing Materials in Buildings

NAVY DIRECTIVES (ND)

ND OPNAVINST 5100.23
(Rev. D) Navy Occupational Safety and Health (NAVOSH) Program Manual

UNDERWRITERS LABORATORIES INC. (UL)

UL 586
(1996) High-Efficiency, Particulate, Air Filter Units

VIRGINIA ADMINISTRATIVE CODE (VAC)

VAC 25-20-30   
Notification and Permit Fee

1.2   DEFINITIONS

1.2.1   ACM

Asbestos Containing Materials.

1.2.2   Amended Water
Water containing a wetting agent or surfactant with a maximum surface tension of 2.9 Pa 29 dynes per centimeter when tested in accordance with ASTM D 1331.

1.2.3   Area Sampling

Sampling of asbestos fiber concentrations, which approximates the concentrations of asbestos in the theoretical breathing zone but is not actually collected in the breathing zone of an employee.

1.2.4   Asbestos

The term asbestos includes chrysotile, amosite, crocidolite, tremolite asbestos, anthophyllite asbestos, and actinolite asbestos and any of these minerals that has been chemically treated or altered.  Materials are considered to contain asbestos if the asbestos content of the material is determined to be at least one percent.

1.2.5   Asbestos Control Area

That area where asbestos removal operations are performed which is isolated by physical boundaries which assist in the prevention of the uncontrolled release of asbestos dust, fibers, or debris.

1.2.6   Asbestos Fibers

Those fibers having an aspect ratio of at least 3:1 and longer than 5 micrometers as determined by National Institute for Occupational Safety and Health (NIOSH) Method 7400.

1.2.7   Asbestos Permissible Exposure Limit

0.1 fibers per cubic centimeter of air as an 8-hour time weighted average measured in the breathing zone as defined by 29 CFR 1926.1101 or other Federal legislation having legal jurisdiction for the protection of workers health.

1.2.8   Background

The ambient airborne asbestos concentration in an uncontaminated area as measured prior to any asbestos hazard abatement efforts.  Background concentrations for other (contaminated) areas are measured in similar but asbestos free locations.

1.2.9   Contractor

The Contractor is that individual, or entity under contract to the Navy to perform the herein listed work.

1.2.10   Encapsulation

The abatement of an asbestos hazard through the appropriate use of chemical encapsulants.

1.2.11   Encapsulants

Specific materials in various forms used to chemically or physically entrap asbestos fibers in various configurations to prevent these fibers from becoming airborne.  There are four types of encapsulants as follows, which must comply with performance requirements as specified herein.

a.  
Removal Encapsulant (can be used as a wetting agent)

b.  
Bridging Encapsulant (used to provide a tough, durable surface coating to asbestos containing material)

c.  Penetrating Encapsulant (used to penetrate the asbestos containing material encapsulating all asbestos fibers and preventing fiber release due to routine mechanical damage)

d.  Lock-Down Encapsulant (used to seal off or "lock-down" minute asbestos fibers left on surfaces from which asbestos containing material has been removed).

1.2.12   Friable Asbestos Material

One percent asbestos containing material that can be crumbled, pulverized, or reduced to powder by hand pressure when dry.

1.2.13   Glovebag Technique

Those asbestos removal and control techniques put forth in 29 CFR 1926.1101 Appendix G.

1.2.14   HEPA Filter Equipment

High efficiency particulate air (HEPA) filtered vacuum and/or exhaust ventilation equipment with a filter system capable of collecting and retaining asbestos fibers.  Filters shall retain 99.97 percent of particles 0.3 microns or larger as indicated in UL 586.

1.2.15   Coast Guard Consultant (CGC)

That qualified person employed directly by the Government to monitor, sample, inspect the work or in some other way advise the Contracting Officer.  The CGC is normally a private consultant, but can be an employee of the Government.

1.2.16   Negative Pressure Enclosure (NPE)

That engineering control technique described as a negative pressure enclosure in 29 CFR 1926.1101.

1.2.17   Nonfriable Asbestos Material

Material that contains asbestos in which the fibers have been immobilized by a bonding agent, coating, binder, or other material so that the asbestos is well bound and will not normally release asbestos fibers during any appropriate use, handling, storage or transportation.  It is understood that asbestos fibers may be released under other conditions such as demolition, removal, or mishap.

1.2.18   Personal Sampling

Air sampling which is performed to determine asbestos fiber concentrations within the breathing zone of a specific employee, as performed in accordance with 29 CFR 1926.1101.

1.2.19   Private Qualified Person (PQP)

That qualified person hired by the Contractor to perform the herein listed tasks.

1.2.20   Qualified Person (QP)

A Registered Architect, Professional Engineer, Certified Industrial Hygienist, consultant or other qualified person who has successfully completed training and is therefore accredited under a legitimate State Model Accreditation Plan as described in 40 CFR 763 as a Building Inspector, Contractor/Supervisor Abatement Worker, and Asbestos Project Designer; and has successfully completed the National Institute of Occupational Safety and Health (NIOSH) 582 course "Sampling and Evaluating Airborne Asbestos Dust" or equivalent.  The QP must be qualified to perform visual inspections as indicated in ASTM E 1368.  The QP shall be appropriately licensed in the State of Virginia.

1.2.21   TEM

Refers to Transmission Electron Microscopy.

1.2.22   Time Weighted Average (TWA)

The TWA is an 8-hour time weighted average airborne concentration of asbestos fibers.

1.2.23   Wetting Agent

A chemical added to water to reduce the water's surface tension thereby increasing the water's ability to soak into the material to which it is applied.  An equivalent wetting agent must have a surface tension of at most 2.9 Pa 29 dynes per centimeter when tested in accordance with ASTM D 1331.

1.3   REQUIREMENTS

1.3.1   Description of Work

The work covered by this section includes the handling and control of asbestos containing materials and describes some of the resultant procedures and equipment required to protect workers, the environment and occupants of the building or area, or both, from contact with airborne asbestos fibers.  The work also includes the disposal of any asbestos containing materials generated by the work.  More specific operational procedures shall be outlined in the Asbestos Hazard Abatement Plan called for elsewhere in this specification.  The asbestos work includes the removal of asbestos containing roofing materials located atop of the of the sandblast building in Portsmouth Virginia which is governed by 40 CFR 763.  Under normal conditions non-friable or chemically bound materials containing asbestos would not be considered hazardous; however, this material may release airborne asbestos fibers during demolition and removal and therefore must be handled in accordance with the removal and disposal procedures as specified herein.  Provide Category 1 Non-Friable Roofing Material abatement techniques as outlined in this specification.  The Navy will evacuate the work area during the asbestos abatement work.

1.3.2   Medical Requirements

Provide medical requirements including but not limited to medical surveillance and medical record keeping as listed in 29 CFR 1926.1101.  

1.3.2.1   Medical Examinations

Before exposure to airborne asbestos fibers, provide workers with a comprehensive medical examination as required by 29 CFR 1926.1101 or other pertinent State or local directives.  This requirement must have been satisfied within the 12 months prior to the start of work on this contract.  The same medical examination shall be given on an annual basis to employees engaged in an occupation involving asbestos and within 30 calendar days before or after the termination of employment in such occupation.  Specifically identify x-ray films of asbestos workers to the consulting radiologist and mark medical record jackets with the word "ASBESTOS."

1.3.2.2   Medical Records

Maintain complete and accurate records of employees' medical examinations, medical records, and exposure data for a period of indefinite time after termination of employment and make records of the required medical examinations and exposure data available for inspection and copying to:  The Assistant Secretary of Labor for Occupational Safety and Health (OSHA), or authorized representatives of them, and an employee's physician upon the request of the employee or former employee.

1.3.3   Employee Training
Submit certificates, prior to the start of work but after the main abatement submittal, signed by each employee indicating that the employee has received training in the proper handling of materials and wastes that contain asbestos in accordance with 40 CFR 763; understands the health implications and risks involved, including the illnesses possible from exposure to airborne asbestos fibers; understands the use and limits of the respiratory equipment to be used; and understands the results of monitoring of airborne quantities of asbestos as related to health and respiratory equipment as indicated in 29 CFR 1926.1101 on an initial and annual basis.  Certificates shall be organized by individual worker, not grouped by type of certification.  Post appropriate evidence of compliance with the training requirements of 40 CFR 763.  Train all personnel involved in the asbestos control work in accordance with United States Environmental Protection Agency (USEPA) Asbestos Hazard Emergency Response Act (AHERA) training criteria or State training criteria whichever is more stringent.  The Contractor shall document the training by providing:  dates of training, training entity, course outline, names of instructors, and qualifications of instructors upon request by the Contracting Officer.  Furnish each employee with respirator training and fit testing administered by the PQP as required by 29 CFR 1926.1101.  Fully cover engineering and other hazard control techniques and procedures.

1.3.4   Permits , Licenses, and Notifications
Obtain necessary permits and licenses in conjunction with asbestos removal, encapsulation, hauling, and disposition, and furnish notification of such actions required by Federal, State, regional, and local authorities prior to the start of work.  Notify the Regional Office of the United States Environmental Protection Agency (USEPA) State's environmental protection agency local air pollution control district/agency and the Contracting Officer in writing 20 working days prior to commencement of work in accordance with 40 CFR 61-SUBPART M and 16 VAC 25-20-30.  Notify the Contracting Officer and other appropriate Government agencies in writing 20 working days prior to the start of asbestos work as indicated in applicable laws, ordinances, criteria, rules, and regulations.  Submit copies of all Notifications to the Contracting Officer. Notify the local fire department 3 days prior to removing fire-proofing material from the building including notice that the material contains asbestos.

1.3.5   Environment, Safety and Health Compliance

In addition to detailed requirements of this specification, comply with those applicable laws, ordinances, criteria, rules, and regulations of Federal, State, regional, and local authorities regarding handling, storing, transporting, and disposing of asbestos waste materials.  Comply with the applicable requirements of the current issue of 29 CFR 1926.1101, 40 CFR 61-SUBPART A, 40 CFR 61-SUBPART M, and ND OPNAVINST 5100.23.  Submit matters of interpretation of standards to the appropriate administrative agency for resolution before starting the work.  Where the requirements of this specification, applicable laws, rules, criteria, ordinances, regulations, and referenced documents vary, the most stringent requirement as defined by the Government shall apply.  The following laws, ordinances, criteria, rules and regulations regarding removal, handling, storing, transporting and disposing of asbestos materials apply:

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1926.103
Respiratory Protection

29 CFR 1926.51
Sanitation

29 CFR 1926.200
Accident Prevention Signs and Tags

29 CFR 1926.59
Hazard Communication

29 CFR 1926.1101
Asbestos, Tremolite, Anthophyllite, Actinolite

40 CFR 61-SUBPART A
General Provisions

40 CFR 61-SUBPART M
National Emission Standard for Asbestos

40 CFR 763
Asbestos Containing Material in Schools

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 560/5-85-024
Guidance for Controlling Asbestos Containing Materials in Buildings

NAVY DIRECTIVES (ND)

ND OPNAVINST 5100.23
(Rev. D) Navy Occupational Safety and Health (NAVOSH) Program Manual

UNDERWRITERS LABORATORIES INC. (UL)

UL 586
(1996) High-Efficiency, Particulate, Air Filter Units

VIRGINIA ADMINISTRATIVE CODE (VAC)

VAC 25-20-30   
Notification and Permit Fee

1.3.6   Respiratory Protection Program
Establish and implement a respirator program as required by ANSI Z88.2, 29 CFR 1926.1101, and 29 CFR 1926.103.  Submit a written description of the program to the Contracting Officer.  Submit a written program manual or operating procedure including methods of compliance with regulatory statutes.

1.3.6.1   Respirator Program Records
Submit records of the respirator program as required by ANSI Z88.2, 29 CFR 1926.103, and 29 CFR 1926.1101.

1.3.7   Asbestos Hazard Control Supervisor

The Contractor shall be represented on site by a supervisor, trained using the model Contractor accreditation plan as indicated in the Federal statutes for all portions of the herein listed work.

1.3.8   Hazard Communication

Adhere to all parts of 29 CFR 1926.59 and provide the Contracting Officer with a copy of the Material Safety Data Sheets (MSDS) for all materials brought to the site.

1.3.9   Asbestos Hazard Abatement Plan
Submit a detailed plan of the safety precautions such as lockout, tagout, tryout, fall protection, and confined space entry procedures and equipment and work procedures to be used in the removal of materials containing asbestos.  The plan, not to be combined with other hazard abatement plans, shall be prepared, signed, and sealed by the PQP.  Provide a Table of Contents for each abatement submittal, which shall follow the sequence of requirements  in the contract.  Such plan shall include but not be limited to the precise personal protective equipment to be used including, but not limited to, respiratory protection, type of whole-body protection and if reusable coveralls are to be employed decontamination methods (operations and quality control plan), the location of asbestos control areas including clean and dirty areas, buffer zones, showers, storage areas, change rooms, removal method, interface of trades involved in the construction, sequencing of asbestos related work, disposal plan, type of wetting agent and asbestos sealer to be used, planned air monitoring strategies, and a detailed description of the method to be employed in order to control environmental pollution.  The plan shall also include (both fire and medical emergency) response plans.  The Asbestos Hazard Abatement Plan must be approved in writing prior to starting any asbestos work.  The Contractor, Asbestos Hazard Control Supervisor, and PQP shall meet with the Contracting Officer prior to beginning work, to discuss in detail the Asbestos Hazard Abatement Plan, including work procedures and safety precautions.  Once approved by the Contracting Officer, the plan will be enforced as if an addition to the specification.  Any changes required in the specification as a result of the plan, shall be identified specifically in the plan to allow for free discussion and approval by the Contracting Officer prior to starting work.

1.3.10   Testing Laboratory
Submit the name, address, and telephone number of each testing laboratory selected for the sampling, analysis, and reporting of airborne concentrations of asbestos fibers along with evidence that each laboratory selected holds the appropriate State license and/or permits and certification that each laboratory is American Industrial Hygiene Association (AIHA) accredited and that persons counting the samples have been judged proficient by current inclusion on the AIHA Asbestos Analysis Registry (AAR) and successful participation of the laboratory in the Proficiency Analytical Testing (PAT) Program.  Where analysis to determine asbestos content in bulk materials or transmission electron microscopy is required, submit evidence that the laboratory is accredited by the National Institute of Science and Technology (NIST) under National Voluntary Laboratory Accreditation Program (NVLAP) for asbestos analysis.

1.3.11   Landfill Approval
Submit written evidence that the landfill for disposal is approved for asbestos disposal by the USEPA and State and local regulatory agency(s).  Submit to the Contracting Officer, waste shipment records, prepared in accordance with Federal regulations, signed and dated by an agent of the landfill, certifying the amount of asbestos materials delivered to the landfill, within 3 days after delivery.  In those States that require a hazardous waste manifest the Contractor shall submit, within 3 days, signed copies of such to the Contracting Officer.

1.3.12   Medical Certification
Provide a written certification for each worker and supervisor, signed by a licensed physician indicating that the worker and supervisor has met or exceeded all of the medical prerequisites listed herein and in 29 CFR 1926.1101 and 29 CFR 1926.103 as prescribed by law.  Submit certificates prior to the start of work but after the main abatement submittal.

1.4   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.4.1   Test Reports
a.   Air sampling results
1.4.2   Certificates
a.   Asbestos hazard abatement plan
b.   Landfill approval
c.   Waste shipment records and if applicable exemption report

d.  Notifications
Show compliance with ANSI Z9.2 by providing manufacturers' certifications.

1.4.3   Closeout Submittals
a.   Notifications
b.   Rental equipment
c.   Respirator program records
d.   Permits and licenses
e.   Protective clothing decontamination quality control records
f.   Protective clothing decontamination facility notification
1.5   QUALITY ASSURANCE

1.5.1   Private Qualified Person Documentation
Submit the name, address, and telephone number of the Private Qualified Person (PQP) selected to prepare the Asbestos Hazard Abatement Plan, direct monitoring and training, and documented evidence that the PQP has successfully completed training in and is accredited and where required is certified as, a Building Inspector, Contractor/Supervisor Abatement Worker, and Asbestos Project Designer as described by 40 CFR 763 and has successfully completed the National Institute of Occupational Safety and Health (NIOSH) 582 course "Sampling and Evaluating Airborne Asbestos Dust" or equivalent.  The PQP shall be appropriately licensed in the State of Virginia.

1.5.2   Air Sampling Results
Complete fiber counting and provide results to the PQP and NC for review within 16 hours of the "time off" of the sample pump.  Notify the Contracting Officer immediately of any airborne levels of asbestos fibers in excess of the acceptable limits.  Submit sampling results to the Contracting Officer and the affected Contractor employees where required by law within 3 working days, signed by the testing laboratory employee performing air sampling, the employee that analyzed the sample, and the PQP and NC.  Notify the Contractor and the Contracting Officer immediately of any variance in the pressure differential which could cause adjacent unsealed areas to have asbestos fiber concentrations in excess of 0.01 fibers per cubic centimeter or background whichever is higher.  In no circumstance shall levels exceed 0.1 fibers per cubic centimeter.

1.5.3   Pressure Differential Recordings for Local Exhaust System
Not Applicable.

1.5.4   Protective Clothing Decontamination Quality Control Records
Provide all records that document quality control for the decontamination of reusable outer protective clothing.

1.5.5   Protective Clothing Decontamination Facility Notification
Submit written evidence that persons who decontaminate, store, or transport asbestos contaminated clothing used in the performance of this contract were duly notified in accordance with 29 CFR 1926.1101.

1.6   EQUIPMENT

1.6.1   Rental Equipment
Provide a copy of the written notification to the rental company concerning the intended use of the equipment and the possibility of asbestos contamination of the equipment.

PART 2   PRODUCTS

2.1   ENCAPSULANTS
Shall conform to current USEPA requirements, shall contain no toxic or hazardous substances as defined in 29 CFR 1926.59, and shall conform to the following performance requirements.

2.1.1   Removal Encapsulants

  
Requirement                                    
Test Standard

  
Flame Spread - 25, Smoke Emission - 50         
ASTM E 84
  
Life Expectancy - 20 years                     
ASTM C 732 Accelerated

                                                 
Aging Test

  
Permeability - Minimum 0.4 perms               
ASTM E 96
2.1.2   Bridging Encapsulant

  
Requirement                                    
Test Standard

  
Flame Spread - 25, Smoke Emission - 50         
ASTM E 84
  
Life Expectancy - 20 years                     
ASTM C 732 Accelerated

                                                 
Aging Test

  
Permeability - Minimum 0.4 perms               
ASTM E 96
  
Fire Resistance - Negligible affect on         
ASTM E 119
  
fire resistance rating over 3 hour test

  
(Classified by UL for use over fibrous

  
and cementitious sprayed fireproofing)

  
Impact Resistance - Minimum                    
ASTM D 2794
  
245.5 mm/N 43 in/lb                    
Gardner Impact Test

  
Flexibility - no rupture or cracking           
ASTM D 522
                                                 
Mandrel Bend Test

2.1.3   Penetrating Encapsulant

  
Requirement                                    
Test Standard

  
Flame Spread - 25, Smoke Emission - 50         
ASTM E 84
  
Life Expectancy - 20 years                     
ASTM C 732 Accelerated

                                                 
Aging Test

  
Permeability - Minimum 0.4 perms               
ASTM E 96
  
Cohesion/Adhesion Test -                       
ASTM E 736
  
729.5 N of force/meter 50 pounds of force/foot
  
Fire Resistance - Negligible affect on         
ASTM E 119
  
fire resistance rating over 3 hour test

  
(Classified by UL for use over fibrous

  
and cementitious sprayed fireproofing)

  
Impact Resistance - Minimum                    
ASTM D 2794
  
245.5 mm/N 43 in/lb                    
Gardner Impact Test

  
Flexibility - no rupture or cracking           
ASTM D 522
                                                 
Mandrel Bend Test

2.1.4   Lock-down Encapsulant

  
Requirement                                    
Test Standard

  
Flame Spread:  25, Smoke Emission - 50         
ASTM E 84
  
Life Expectancy:  20 years                     
ASTM C 732 Accelerated

                                                 
Aging Test

  
Permeability:  Minimum 0.4 perms               
ASTM E 96
  
Fire Resistance:  Negligible affect on         
ASTM E 119
  
fire resistance rating over 3 hour test

  
(Tested with fireproofing over encapsulant

  
applied directly to steel member)

  
Bond Strength:  


1459 N of force/meter 100 pounds of force/foot    
ASTM E 736
  
(Tests compatibility with cementitious and 


fibrous fireproofing)

PART 3   EXECUTION

3.1   EQUIPMENT

At all times, provide the Contracting Officer or the Contracting Officer's Representative, with at least two complete sets of personal protective equipment including decontaminating reusable coveralls as required for entry to and inspection of the asbestos control area.  Provide equivalent training to the Contracting Officer or a designated representative as provided to Contractor employees in the use of the required personal protective equipment.  Provide manufacturer's certificate of compliance for all equipment used to contain airborne asbestos fibers.

3.1.1   Respirators

Select respirators from those approved by the National Institute for Occupational Safety and Health (NIOSH), Department of Health and Human Services.

3.1.1.1   Respirators for Handling Asbestos

Provide personnel engaged in pre-cleaning, cleanup, handling, removal of asbestos materials with respiratory protection as indicated in 29 CFR 1926.1101 and 29 CFR 1926.103.

3.1.2   Exterior Whole Body Protection

3.1.2.1   Outer Protective Clothing

Provide personnel exposed to asbestos with disposable "non-breathable," or reusable "non-breathable" whole body outer protective clothing, head coverings, gloves, and foot coverings.  Provide disposable plastic or rubber gloves to protect hands.  Cloth gloves may be worn inside the plastic or rubber gloves for comfort, but shall not be used alone.  Make sleeves secure at the wrists, make foot coverings secure at the ankles, and make clothing secure at the neck by the use of tape.  Reusable whole body outer protective clothing shall be either disposed of as asbestos contaminated waste upon exiting from the asbestos regulated work area or be properly decontaminated.

3.1.2.2   Work Clothing

Provide cloth work clothes for wear under the outer protective clothing and foot coverings and either dispose of or properly decontaminate them as recommended by the NC PQP after each use.

3.1.2.3   Personal Decontamination Unit

Provide a temporary, negative pressure unit with a separate decontamination locker room and clean locker room with a shower that complies with 29 CFR 1926.51(f)(4)(ii) through (V) in between for personnel required to wear whole body protective clothing.  Provide two separate lockers for each asbestos worker, one in each locker room.  Keep street clothing and street shoes in the clean locker.  HEPA vacuum and remove asbestos contaminated disposable protective clothing while still wearing respirators at the boundary of the asbestos work area and seal in impermeable bags or containers for disposal.  HEPA vacuum and remove asbestos contaminated reusable protective clothing while still wearing respirators at the boundary of the asbestos work area, seal in two impermeable bags, label outer bag as asbestos contaminated waste, and transport for decontamination.  Do not wear work clothing between home and work.  Locate showers between the decontamination locker room and the clean locker room and require that all employees shower before changing into street clothes.  Collect used shower water and filter with approved water filtration equipment to remove asbestos contamination.  Dispose of filters and residue as asbestos waste.  Discharge clean water to the sanitary system.  Dispose of asbestos contaminated work clothing as asbestos contaminated waste or properly decontaminate as specified in the Contractor's Asbestos Hazard Abatement Plan.  Decontamination units shall be physically attached to the asbestos control area.  Build both a personnel decontamination unit and an equipment decontamination unit onto and integral with each asbestos control area.

3.1.2.4   Decontamination of Reusable Outer Protective Clothing

When reusable outer protective clothing is used, transport the double bagged clothing to a previously notified commercial/industrial decontamination facility for decontamination.  Perform non-destructive testing to determine the effectiveness of asbestos decontamination.  If representative sampling is used, ensure the statistical validity of the sampling results.  If representative sampling is used, reject any entire batch in which any of the pieces exceed 40 fibers per square millimeter.  Inspect reusable protective clothing prior to use to ensure that it will provide adequate protection and is not or is not about to become ripped, torn, deteriorated, or damaged, and that it is not visibly contaminated.  Notify, in writing, all personnel involved in the decontamination of reusable outer protective clothing as indicated in 29 CFR 1926.1101.

3.1.2.5   Eye Protection

Provide goggles to personnel engaged in asbestos abatement operations when the use of a full face respirator is not required.

3.1.3   Warning Signs and Labels

Provide if applicable bilingual warning signs printed in English and applicable languages based on personnel at all approaches to asbestos control areas.  Locate signs at such a distance that personnel may read the sign and take the necessary protective steps required before entering the area.  Provide labels and affix to all asbestos materials, scrap, waste, debris, and other products contaminated with asbestos.

3.1.3.1   Warning Sign

Provide vertical format conforming to 29 CFR 1926.200, and 29 CFR 1926.1101 minimum 500 by 355 mm 20 by 14 inches displaying the following legend in the lower panel:

 
Legend                               
Notation

 
Danger                               
25 mm one inch Sans Serif

                                       
Gothic or Block


Asbestos                             
25 mm one inch Sans Serif

                                       
Gothic or Block

 
Cancer and Lung Disease Hazard       
6 mm 1/4 inch Sans Serif

                                       
Gothic or Block

 
Authorized Personnel Only            
6 mm 1/4 inch Gothic

 
Respirators and Protective           
6 mm 1/4 inch Gothic

 
Clothing are Required in

 
this Area

Spacing between lines shall be at least equal to the height of the upper of any two lines.

3.1.3.2   Warning Labels

Provide labels conforming to 29 CFR 1926.1101 of sufficient size to be clearly legible, displaying the following legend:

DANGER

CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST

CANCER AND LUNG DISEASE HAZARD

BREATHING ASBESTOS DUST MAY

CAUSE SERIOUS BODILY HARM

3.1.4   Local Exhaust System

Not Applicable.

3.1.5   Tools

Vacuums shall be leak proof to the filter and equipped with HEPA filters.  Filters on vacuums shall conform to ANSI Z9.2 and UL 586.  Do not use power tools to remove asbestos containing materials unless the tool is equipped with effective, integral HEPA filtered exhaust ventilation systems.  Remove all residual asbestos from reusable tools prior to storage or reuse.

3.1.6   Rental Equipment

If rental equipment is to be used, furnish written notification to the rental agency concerning the intended use of the equipment and the possibility of asbestos contamination of the equipment.

3.1.7   Glovebags
Submit written manufacturers proof that glovebags will not break down under expected temperatures and conditions.

3.2   WORK PROCEDURE

Perform asbestos related work in accordance with 29 CFR 1926.1101, 40 CFR 61-SUBPART M, and as specified herein.  Use wet procedures and roofing material abatement techniques.  Personnel shall wear and utilize protective clothing and equipment as specified herein unless the contractor can provide proper documentation of a negative exposure assessment as defined in 29 CFR 1926.1101.  Eating, smoking, drinking, chewing gum, tobacco, or applying cosmetics shall not be permitted in the asbestos work or control areas.  Personnel of other trades not engaged in removal of asbestos containing material shall not be exposed at any time to airborne concentrations of asbestos unless all the personnel protection and training provisions of this specification are complied with by the trade personnel.  Seal all roof top penetrations, except plumbing vents, prior to asbestos roofing work.  Isolate or shut down the building heating, ventilating, and air conditioning system, cap the openings to the system, and if HVAC is shut down provide temporary heating, and ventilation, and air conditioning prior to the commencement of asbestos work.  Disconnect electrical service when encapsulation wet removal is performed and provide temporary electrical service with verifiable ground fault circuit interrupter (GFCI) protection prior to the use of any water encapsulant.  If an asbestos fiber release or spill occurs outside of the asbestos control area, stop work immediately, correct the condition to the satisfaction of the Contracting Officer including clearance sampling, prior to resumption of work.

3.2.1   Protection of Existing Work to Remain

Perform work without damage or contamination of adjacent work.  Where such work is damaged or contaminated as verified by the Contracting Officer using visual inspection or sample analysis, it shall be restored to its original condition or decontaminated by the Contractor at no expense to the Government as deemed appropriate by the Contracting Officer.  This includes inadvertent spill of dirt, dust, or debris in which it is reasonable to conclude that asbestos may exist.  When these spills occur, stop work immediately.  Then clean up the spill.  When satisfactory visual inspection and air sampling results are obtained from the PQP NC work may proceed at the discretion of the Contracting Officer.

3.2.2   Furnishings

Moveable equipment will be removed from the area of work by the Government before asbestos work begins.

Equipment that will remain in the work area.  Cover and seal furnishings with 0.15 mm 6-mil plastic sheet or remove from the work area and store in a location on site approved by the Contracting Officer.

Furnishings listed below and located in the work area are considered to be contaminated with asbestos fibers.  Transfer these items to an area on site approved by the Contracting Officer, decontaminate (wet methods where possible), and then store until the room from which they came is declared clean and safe for entry.  Carpets, draperies, and other items with porous, non-solid surfaces can not be suitably cleaned and shall be properly disposed of as contaminated waste.  At the conclusion of the asbestos removal work and cleanup operations, transfer all objects so removed and cleaned back to the area from which they came and re-install them.  Base bids on decontaminating:

N/A

3.2.3   Precleaning

Wet wipe and HEPA vacuum all surfaces potentially contaminated with asbestos.

3.2.4   Asbestos Control Area Requirements

3.2.4.1   Negative Pressure Enclosure

N/A

3.2.4.2   Glovebag

N/A

3.2.5   Removal Procedures

Isolated the work area with properly labeled barrier ribbon and posted signs.  Wet asbestos material with a fine spray of amended water during removal, cutting, or other handling so as to reduce the emission of airborne fibers.  Remove material and immediately place in 0.15 mm 6 mil plastic disposal bags.  Remove asbestos containing material in a gradual manner, with continuous application of the amended water or wetting agent {specifically during cutting Suspension of wetting can only be suspended if it creates a greater hazard to personnel and notification made and accepted by the EPA of the procedures are in such a manner that no asbestos material is disturbed prior to being adequately wetted.  All debris created by cutting activities will be collected by a HEPA filtered vacuum.  Where unusual circumstances prohibit the use of 0.15 mm 6 mil plastic bags, submit an alternate proposal for containment of asbestos fibers to the Contracting Officer for approval.  Asbestos containing material shall be containerized while wet.  At no time shall asbestos material be allowed to accumulate or become dry.  Lower and otherwise handle asbestos containing material as indicated in 40 CFR 61-SUBPART M.

3.2.5.1   Sealing Contaminated Items Designated for Disposal

Remove contaminated architectural, mechanical, and electrical appurtenances such as venetian blinds, full-height partitions, carpeting, duct work, pipes and fittings, radiators, light fixtures, conduit, panels, and other contaminated items designated for removal by completely coating the items with an asbestos lock-down encapsulant at the demolition site before removing the items from the asbestos control area.  These items need not be vacuumed.  The asbestos lock-down encapsulant shall be tinted a contrasting color.  It shall be spray-applied by airless method.  Thoroughness of sealing operation shall be visually gauged by the extent of colored coating on exposed surfaces.  Lock-down encapsulants shall comply with the performance requirements specified herein.

3.2.5.2   Exposed Pipe Insulation Edges

N/A

3.2.6   Encapsulation Procedures

3.2.6.1   Preparation of Test Patches

N/A

3.2.6.2   Field Testing

N/A

3.2.6.3   Large-Scale Application

N/A

3.2.7   Air Sampling

Sampling of airborne concentrations of asbestos fibers shall be performed in accordance with 29 CFR 1926.1101 and as specified herein.  Sampling performed in accordance with 29 CFR 1926.1101 shall be performed by the PQP.  Sampling performed for environmental and quality control reasons shall be performed by the PQP NC.  Unless otherwise specified, use NIOSH Method 7400 for sampling and analysis.  Monitoring may be duplicated by the Government at the discretion of the Contracting Officer.  If the air sampling results obtained by the Government differ from those results obtained by the Contractor, the Government will determine which results predominate.

3.2.7.1   Sampling Prior to Asbestos Work

Provide area air sampling and establish the baseline one day prior to the masking and sealing operations for each removal site.  Establish the background by performing area sampling in similar but uncontaminated sites in the building.

3.2.7.2   Sampling During Asbestos Work

The PQP shall provide personal and area sampling as indicated in 29 CFR 1926.1101 and governing environmental regulations.  In addition, provided the same type of work is being performed, provide area sampling at least once every work shift close to the work inside the work area, outside the clean room entrance to the work area, and down wind from the work area.  If sampling outside the work area shows airborne levels have exceeded background or 0.01 fibers per cubic centimeter, whichever is greater, stop all work, correct the condition(s) causing the increase, and notify the Contracting Officer immediately.  Where alternate methods are used, perform personal and area air sampling at locations and frequencies that will accurately characterize the evolving airborne asbestos levels.

The PQP shall provide personal sampling as indicated in 29 CFR 1926.1101.  At the same time the NC will provide area sampling close to the work inside the work area, outside the clean room entrance to the work area, and down wind from the work area.  In addition, provided the same type of work is being performed, the NC will provide area sampling once every work shift close to the work inside the work area, outside the clean room entrance to the work area, and down wind from the work area.  If sampling outside the enclosure shows airborne levels have exceeded background or 0.01 fibers per cubic centimeter, whichever is greater, stop all work, correct the condition(s) causing the increase, and notify the Contracting Officer immediately.  Where alternate methods are used, perform personal and area air sampling at locations and frequencies that will accurately characterize the evolving airborne asbestos levels.

3.2.7.3   Sampling After Final Clean-Up (Clearance Sampling)

N/A

3.2.8   Lock-Down

Prior to removal of plastic barriers and after pre-clearance clean up of gross contamination, the PQP NC shall conduct a visual inspection of all areas affected by the removal in accordance with ASTM E 1368.  Inspect for any visible fibers , and to ensure that encapsulants were applied evenly and appropriately.  A post removal (lock-down) encapsulant shall then be spray applied to areas exposed in the removal area.  The exposed area shall include but not be limited to plastic barriers articles to be discarded as well as dirty change room, air locks for bag removal and decontamination chambers.

3.2.9   Site Inspection

While performing asbestos engineering control work, the Contractor shall be subject to on-site inspection by the Contracting Officer who may be assisted by or represented by safety or industrial hygiene personnel.  If the work is found to be in violation of this specification, the Contracting Officer or his representative will issue a stop work order to be in effect immediately and until the violation is resolved.  All related costs including standby time required to resolve the violation shall be at the Contractor's expense.

3.3   CLEAN-UP AND DISPOSAL

3.3.1   Housekeeping

Essential parts of asbestos dust control are housekeeping and clean-up procedures.  Maintain surfaces of the asbestos control area free of accumulations of asbestos fibers.  Give meticulous attention to restricting the spread of dust and debris; keep waste from being distributed over the general area.  Use HEPA filtered vacuum cleaners.  DO NOT BLOW DOWN THE SPACE WITH COMPRESSED AIR.  When asbestos removal is complete, all asbestos waste is removed from the work-site, and final clean-up is completed, the Contracting Officer will attest that the area is safe before the signs can be removed.  After final clean-up and acceptable airborne concentrations are attained but before the demarcations are removed, remove all pre-filters on the building HVAC system and provide new pre-filters.  Dispose of filters as asbestos contaminated materials.  Reestablish HVAC mechanical, and electrical systems in proper working order.  The Contracting Officer will visually inspect all surfaces within the enclosure for residual material or accumulated dust or debris.  The Contractor shall re-clean all areas showing dust or residual materials. The Contracting Officer must agree that the area is safe in writing before unrestricted entry will be permitted.  The Government shall have the option to perform monitoring to determine if the areas are safe before entry is permitted.

3.3.2   Title to Materials

All waste materials, except as specified otherwise, shall become the property of the Contractor and shall be disposed of as specified in applicable local, State, and Federal regulations and herein.

3.3.3   Disposal of Asbestos

3.3.3.1   Procedure for Disposal

Collect asbestos waste, asbestos contaminated water, scrap, debris, bags, containers, equipment, and asbestos contaminated clothing which may produce airborne concentrations of asbestos fibers and place in sealed fiber-proof, waterproof, non-returnable containers (e.g. double plastic bags 0.15 mm 6 mils thick, cartons, drums or cans).  Wastes within the containers must be adequately wet in accordance with 40 CFR 61-SUBPART M.  Affix a warning and Department of Transportation (DOT) label to each container including the bags or use at least 0.15 mm 6 mils thick bags with the approved warnings and DOT labeling preprinted on the bag.  The name of the waste generator and the location at which the waste was generated shall be clearly indicated on the outside of each container.  Prevent contamination of the transport vehicle (especially if the transport vehicle is a rented truck likely to be used in the future for non-asbestos purposes).  These precautions include lining the vehicle cargo area with plastic sheeting (similar to work area enclosure) and thorough cleaning of the cargo area after transport and unloading of asbestos debris is complete.  Dispose of waste asbestos material at an Environmental Protection Agency (EPA) or State-approved asbestos landfill off Government property.  For temporary storage, store sealed impermeable bags in asbestos waste drums or skids.  An area for interim storage of asbestos waste-containing drums or skids will be assigned by the Contracting Officer or his authorized representative.  Procedure for hauling and disposal shall comply with 40 CFR 61-SUBPART M, State, regional, and local standards.  Sealed plastic bags may be dumped from drums into the burial site unless the bags have been broken or damaged.  Damaged bags shall remain in the drum and the entire contaminated drum shall be buried.  Uncontaminated drums may be recycled.  Workers unloading the sealed drums shall wear appropriate respirators and personal protective equipment when handling asbestos materials at the disposal site.

3.3.3.2   Asbestos Disposal Quantity Report
Direct the PQP to record and report, to the Contracting Officer, the amount of asbestos containing material removed and released for disposal.  Deliver the report for the previous day at the beginning of each day shift with amounts of material removed during the previous day reported in linear meters or square meters linear feet or square feet as described initially in this specification and in cubic meters feet for the amount of asbestos containing material released for disposal.

Allow the NC to inspect, record and report the amount of asbestos containing material removed and released for disposal on a daily basis.

END OF SECTION

SECTION 13930

DRY-PIPE FIRE SUPPRESSION SPRINKLERS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI A17.1
(1996) Safety Code for Elevators and Escalators

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1015
(1993) Double Check Backflow Prevention Assembly

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C651
(1992) Disinfecting Water Mains

FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM)

FM P7825
(1999) Approval Guide

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH (FCCCHR)

FCCCHR-USC
List of Approved Backflow Prevention Assemblies

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY, INC. (MSS)

MSS SP-58
(1993) Pipe Hangers and Supports - Materials, Design and Manufacture

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 13
(1996) Installation of Sprinkler Systems

NFPA 24
(1995) Installation of Private Fire Service Mains and Their Appurtenances

NFPA 70
(1999) National Electrical Code

UNDERWRITERS LABORATORIES INC. (UL)

UL FPED
(1999) Fire Protection Equipment Directory

UL 262
(1994; R 1998) Gate Valves for Fire-Protection Service

UL 789
(1993; R 1994) Indicator Posts for Fire-Protection Service

1.3   SYSTEM DESCRIPTION

Design and provide and modify existing automatic dry pipe fire extinguishing sprinkler systems for complete fire protection coverage throughout indicated work area.

1.4   SPRINKLER SYSTEM DESIGN
Design automatic dry pipe fire extinguishing sprinkler systems in accordance with the required and advisory provisions of NFPA 13, except as modified herein, by hydraulic calculations for uniform distribution of water over the design area.  Discharge from individual heads in the hydraulically most remote area shall be between 100 percent and 120 percent of the specified density.  Each system shall include materials, accessories, and equipment inside and outside the building to provide each system complete and ready for use.  Design and provide each system to give full consideration to blind spaces, piping, electrical equipment, ducts, and other construction and equipment in accordance with detailed working drawings to be submitted for approval.  Locate sprinkler heads in a consistent pattern with ceiling grid, lights, and air supply diffusers.  Provide sprinkler heads and piping system layout.  Devices and equipment for fire protection service shall be UL FPED listed or FM P7825 approved for use in dry pipe sprinkler systems.  

1.4.1   Location of Sprinkler Heads

Heads in relation to the ceiling and the spacing of sprinkler heads shall not exceed that permitted by NFPA 13 for hazard indicated.   Uniformly space sprinklers on the branch piping.

1.4.2   Water Distribution

Distribution shall be uniform throughout the area in which the sprinkler heads will open.  Discharge from individual heads in the hydraulically most remote area shall be 100 percent of the specified density.

1.4.3   Density of Application of Water

Size pipe to provide the indicated density when the system is discharging the specified total maximum required flow.  

1.4.4   Sprinkler Discharge Area

Area shall be the hydraulically most remote 3,000 sq ft area as defined in NFPA 13 and MIL HDBK 1008C.

1.4.5   Outside Hose Allowances

Hydraulic calculations shall include an allowance of as indicated for outside hose streams.

1.4.6   Friction Losses

Calculate losses in piping in accordance with the Hazen-Williams formula with 'C' value of 120 for steel piping, 150 for copper tubing, and 140 for cement-lined ductile-iron piping.

1.4.7   Water Supply

Base hydraulic calculations on flow data as indicated.

1.4.8   Detail Drawings

Prepare 24 by 36 inch detail working drawings of sprinkler heads and piping system layout in accordance with NFPA 13, "Working Drawings (Plans)."  Show data essential for proper installation of each system.  Show details, plan view, elevations, and sections of the systems supply and piping.  Show piping schematic of systems supply, devices, valves, pipe, and fittings.  Show point to point electrical wiring diagrams.  

1.4.9   As-Built Drawings
After completion, but before final acceptance, submit complete set of as-built drawings of each system for record purposes.  Submit 24 by 36 inch drawings on reproducible mylar film with title block similar to full size contract drawings.  Furnish the as-built (record) working drawings in addition to as-built contract drawings required by Division 1, "General Requirements."

1.5   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."  

1.5.1   Shop Drawings
a.   Sprinkler heads and piping system layout
b.   Electrical wiring diagrams
1.5.2   Product Data
a.   Piping
b.   Valves, including gate, check, and globe

c.   Sprinkler heads
d.   Pipe hangers and supports
e.
  Mechanical couplings
Annotate descriptive data to show the specific model, type, and size of each item.

1.5.3   Design Data
a.   Sprinkler system design
Submit computer program generated hydraulic calculations to substantiate compliance with hydraulic design requirements.  Submit name of software program used.

1.5.4   Test Reports
a.   Preliminary tests on piping system

1.5.5   Certificates
a.   Qualifications of installer
1.5.6   Closeout Submittals
a.   As-built drawings of each system

1.6   QUALITY ASSURANCE

1.6.1   Qualifications of Installer
Prior to installation, submit data showing that the Contractor has successfully installed systems of the same type and design as specified herein, or that Contractor has a firm contractual agreement with a subcontractor having such required experience.  Data shall include names and locations of at least two installations where the Contractor, or the subcontractor referred to above, has installed such systems.  Indicate type and design of each system and certify that each system has performed satisfactorily in the manner intended for not less than 18 months.

Qualifications of System Technician:  Installation drawings, shop drawing and as-built drawings shall be prepared, by or under the supervision of, an individual who is experienced with the types of works specified herein, and is currently certified by the National Institute for Certification in Engineering Technologies (NICET) as an engineering technician with minimum Level-III certification in Automatic Sprinkler System program.  Contractor shall submit data for approval showing the name and certification of all involved individuals with such qualifications at or prior to submittal of drawings.

PART 2   PRODUCTS

2.2   ABOVEGROUND PIPING SYSTEMS

Provide fittings for changes in direction of piping and for connections. Make changes in piping sizes through tapered reducing pipe fittings; bushings will not be permitted.  Perform welding in the shop; field welding will not be permitted.

2.2.1   Sprinkler Piping

NFPA 13, except as modified herein.  Steel piping shall be Schedule 10 for sizes less than 8 inches, and Schedule 30for sizes 8 inches and larger.  Fittings into which sprinkler heads, sprinkler head riser nipples, or drop nipples are threaded shall be welded, threaded, or grooved-end type.  Plain-end fittings with mechanical couplings and fittings, which use steel gripping devices to bite into the pipe when pressure is applied will not be permitted.  Rubber gasketed grooved-end pipe and fittings with mechanical couplings shall be permitted in pipe sizes 1.5 inches and larger.  Fittings shall be UL FPED listed or FM P7825 approved for use in dry pipe sprinkler systems.  Fittings, mechanical couplings, and rubber gaskets shall be supplied by the same manufacturer.  Steel piping with wall thickness less than Schedule 30 shall not be threaded.  Sprinkler pipe and fittings shall be metal.

2.2.2   Sprinkler Heads
Provide nominal 0.50 inch or 0.53 inch orifice sprinkler heads.  O-rings will not be permitted in sprinkler heads.  Release element of each head shall be of the intermediate temperature rating or higher as suitable for the specific application.  Provide polished stainless steel ceiling plates or chromium-plated finish on copper alloy ceiling plates, and chromium-plated pendent sprinklers below suspended ceilings.  Provide corrosion-resistant sprinkler heads and sprinkler head guards as required by NFPA 13. Deflector shall not be more than 3 inches below suspended ceilings.  Ceiling plates shall not be more than 0.5 inch deep.  

2.2.3   Cabinet

Provide metal cabinet with extra sprinkler heads and sprinkler head wrench adjacent to each alarm valve.  The number and types of extra sprinkler heads shall be as specified in NFPA 13.

2.2.7   Pipe Hangers and Supports
Provide in accordance with NFPA 13.  Attach to steel joists with MSS SP-58, Type 19 or 23 clamps and retaining straps.  Attach to Steel W or S beams with Type 21, 28, 29, or 30 clamps.  Attach to steel angles and vertical web steel channels with Type 20 clamp with beam clamp channel adapter.  Attach to horizontal web steel channel and wood with drilled hole on centerline and double nut and washer.  Attach to concrete with Type 18 insert or drilled expansion anchor.

2.2.8   Valves
NFPA 13.  Provide valves of types approved for fire service.  Gate valves shall open by counterclockwise rotation.  Each OS&Y gate valve shall be supervised; minimum contact ratings shall be 2.5 amps at 24 volt DC.  Provide supervision against valve closure or tampering of valve.  

2.2.10   Identification Signs

NFPA 13.  Attach properly lettered and approved metal signs to each valve and alarm device.  Permanently affix hydraulic design data nameplates to the riser of each system.

2.4   PIPE SLEEVES

Provide where piping passes entirely through walls, floors, and roofs. Secure sleeves in position and location during construction.  Provide sleeves of sufficient length to pass through entire thickness of walls, floors, and roofs.  Provide one inch minimum clearance between exterior of piping and interior of sleeve or core-drilled hole.   Firmly pack space with mineral wool insulation.  Seal space at both ends of the sleeve or core-drilled hole with plastic waterproof cement, which will dry to a firm but pliable mass, or provide a mechanically adjustable segmented elastomeric seal.  In fire walls and fire floors, seal both ends of pipe sleeves or core-drilled holes with UL listed fill, void, or cavity material.

a.  
Sleeves in Masonry and Concrete Walls, Floors, and Roofs:  Provide hot-dip galvanized steel, ductile-iron, or cast-iron sleeves.  Core drilling of masonry and concrete may be provided in lieu of pipe sleeves when cavities in the core-drilled hole are completely grouted smooth.

b.  
Sleeves in Other Than Masonry and Concrete Walls, Floors, and Roofs:  Provide 26 gage galvanized steel sheet.

2.5   ESCUTCHEON PLATES

Provide split hinge metal plates for piping entering walls, floors, and ceilings in exposed spaces.  Provide polished stainless steel plates or chromium-plated finish on copper alloy plates in finished spaces.  Provide paint finish on metal plates in unfinished spaces.

PART 3   EXECUTION

3.1   INSTALLATION

Installation, workmanship, fabrication, assembly, erection, examination, inspection, and testing shall be in accordance with NFPA 13, except as modified herein.  Install piping straight and true to bear evenly on hangers and supports.  Do not hang piping from plaster ceilings.  Keep the interior and ends of new piping and existing piping affected by Contractor's operations thoroughly cleaned of water and foreign matter. Keep piping systems clean during installation by means of plugs or other approved methods.  When work is not in progress, securely close open ends of piping to prevent entry of water and foreign matter.  Inspect piping before placing into position.  Provide Teflon pipe thread paste on male threads.

3.1.1   Electrical Work

Provide electrical work associated with this section under Section 16402, "Interior Distribution System," except for control.  Provide control and fire alarm wiring, including connections to fire alarm systems, under this section in accordance with NFPA 70.  Provide wiring in rigid metal conduit or intermediate metal conduit, except electrical metallic tubing conduit may be used in dry locations not enclosed in concrete or where not subject to mechanical damage.

3.1.2   Disinfection

Disinfect the new water piping and existing water piping affected by Contractor's operations in accordance with AWWA C651.  Fill piping systems with solution containing minimum of 50 parts per million (ppm) of available chlorine and allow solution to stand for minimum of 24 hours.  Flush solution from the systems with domestic water until maximum residual chlorine content is within the range of 0.2 to 0.5 ppm, or the residual chlorine content of domestic water supply.  Obtain at least two consecutive satisfactory bacteriological samples from new water piping, analyze by a certified laboratory, and submit results prior to the new water piping being place into service.  Disinfection of systems supplied by nonpotable water is not required.

3.2   FIELD QUALITY CONTROL

Perform test to determine compliance with the specified requirements in the presence of the Contracting Officer.  Test, inspect, and approve piping before covering or concealing.

3.2.1   Preliminary Tests
Hydrostatically test each system at 200 psig for a 2 hour period with no leakage or reduction in pressure.  Flush piping with potable water in accordance with NFPA 13.  Piping above suspended ceilings shall be tested, inspected, and approved before installation of ceilings.  Test the alarms and other devices.  Test the water flow alarms by flowing water through the inspector's test connection.  When tests have been completed and corrections made, submit a signed and dated certificate, similar to that specified in NFPA 13.

3.2.2   Formal Tests and Inspections

Do not submit a request for formal test and inspection until the preliminary test and corrections are completed and approved.  Submit a written request for formal inspection at least 15 days prior to inspection date.  An experienced technician regularly employed by the system installer shall be present during the inspection.  At this inspection, repeat any or all of the required tests as directed.  Correct defects in work provided by the Contractor, and make additional tests until the systems comply with contract requirements.  Furnish appliances, equipment, electricity, instruments, connecting devices, and personnel for the tests.  The Government will furnish water for the tests.  

3.3   FIELD PAINTING

Field painting of fire extinguishing sprinkler system shall be specified in Section 09900, Paints and Coatings."

3.4   SCHEDULE

Some metric measurements in this section are based on mathematical conversion of inch-pound measurement, and not on metric measurement commonly agreed to by the manufacturers or other parties.  The inch-pound and metric measurements shown are as follows:

     
Products                          
Inch-Pound          
Metric

     
Sprinkler Heads Orifice       
0.50 inch           
12.7 mm

                                       
0.53 inch           
13.5 mm

     
Pump Capacity                     
one gpm             
63 mL/s

     
Identification Tape Width    
3 inches            
80 mm

END OF SECTION

SECTION 15050

BASIC MECHANICAL MATERIALS AND METHODS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2
(1997) National Electrical Safety Code

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 117
(1997) Operating Salt Spray (Fog) Apparatus

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.147
Control of Hazardous Energy (Lock Out/Tag Out)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1
(1993; Rev. 1-4) Motors and Generators

NEMA MG 10
(1994) Energy Management Guide for Selection and Use of Fixed Frequency Medium AC Squirrel-Cage Polyphase Induction Motors

NEMA MG 11
(1977; R 1992) Energy Management Guide of Selection and Use of Single-Phase Motors

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(1999) National Electrical Code

1.2   RELATED REQUIREMENTS

This section applies to all sections of Division 15, "Mechanical" of this project specification, unless specified otherwise in the individual section.

1.3   QUALITY ASSURANCE

1.3.1   Material and Equipment Qualifications

Provide materials and equipment that are standard products of manufacturers regularly engaged in the manufacture of such products, which are of a similar material, design and workmanship.  Standard products shall have been in satisfactory commercial or industrial use for 2 years prior to bid opening.  The 2-year use shall include applications of equipment and materials under similar circumstances and of similar size.  The product shall have been for sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2 year period.

1.3.2   Alternative Qualifications

Products having less than a two-year field service record will be acceptable if a certified record of satisfactory field operation for not less than 6000 hours, exclusive of the manufacturer's factory or laboratory tests, can be shown.

1.3.3   Service Support

The equipment items shall be supported by service organizations.  Submit a certified list of qualified permanent service organizations for support of the equipment, which includes their addresses and qualifications.  These service organizations shall be reasonably convenient to the equipment installation and able to render satisfactory service to the equipment on a regular and emergency basis during the warranty period of the contract.

1.3.4   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.

1.3.5   Modification of References

In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though the word, "shall" had been substituted for "should" wherever it appears.  Interpret references in these publications to the "authority having jurisdiction", or words of similar meaning, to mean the Contracting Officer.

1.3.5.1   Definitions

For the International Code Council (ICC) Codes referenced in the contract documents, advisory provisions shall be considered mandatory, the word "should" shall be interpreted as "shall."  Reference to the "code official" shall be interpreted to mean the "Contracting Officer."  For property, references to the "owner" shall be interpreted to mean the "Contracting Officer."  For leased facilities, references to the "owner" shall be interpreted to mean the "lessor."  References to the "permit holder" shall be interpreted to mean the "Contractor."

1.3.5.2   Administrative Interpretations

For ICC Codes referenced in the contract documents, the provisions of Chapter 1, "Administrator," do not apply.  These administrative requirements are covered by the applicable Federal Acquisition Regulations (FAR) included in this contract and by the authority granted to the Officer in Charge of Construction to administer the construction of this project.  References in the ICC Codes to sections of Chapter 1, shall be applied appropriately by the COTR as authorized by his administrative cognizance and the FAR.

1.4   DELIVERY, STORAGE, AND HANDLING

Handle, store, and protect equipment and materials to prevent damage before and during installation in accordance with the manufacturer's recommendations, and as approved by the Contracting Officer.  Replace damaged or defective items.

1.5   SAFETY REQUIREMENTS

1.5.1   Equipment Safety

Provide positive means of locking out equipment so that equipment cannot be accidentally started during maintenance procedures. High-temperature equipment and piping so located as to endanger personnel or create a fire hazard shall be properly guarded or covered with insulation of the type specified.  Ensure that access openings leading to equipment are large enough to carry through routine maintenance items such as filters and tools.

1.5.2   Warning Sign

Provide a permanent placard or sign at the entrance to confined spaces contained in the equipment.  The sign shall warn personnel not to enter the space until the atmosphere inside has been tested and systems have been de-energized.

1.5.3   Lockout of Energy Sources

Provide appropriate lockout devices for energy isolating valves and for machines or other equipment to prevent unexpected start-up or release of stored electrical, mechanical, hydraulic, pneumatic, thermal, chemical, or other energy in accordance with 29 CFR 1910.147.  Lockout devices for valves shall provide a means of attachment to which, or through which, a lock can be affixed or shall have a locking mechanism built into it so that the valve cannot be moved from the lockout position until the lock is removed.  Electrical isolation of machines or other equipment shall be in accordance with requirements of DIVISION 16 "Electrical."

1.6   ELECTRICAL REQUIREMENTS

Furnish motors, controllers, disconnects and contactors with their respective pieces of equipment.  Motors, controllers, disconnects and contactors shall conform to and have electrical connections provided under Section 16402, "Interior Distribution System."  Furnish internal wiring for components of packaged equipment as an integral part of the equipment. Extended voltage range motors will not be permitted.  Controllers and contactors shall have a maximum of 120 volt control circuits, and shall have auxiliary contacts for use with the controls furnished.  When motors and equipment furnished are larger than sizes indicated, the cost of additional electrical service and related work shall be included under the section that specified that motor or equipment.  Power wiring and conduit for field installed equipment shall be provided under and conform to the requirements of Section 16402, "Interior Distribution System."

1.7   ELECTRICAL INSTALLATION REQUIREMENTS

Electrical installations shall conform to ANSI C2, NFPA 70, and requirements specified herein.

1.7.1   New Work

Provide electrical components of mechanical equipment, such as motors, motor starters (except starters/controllers which are indicated as part of a motor control center), control or push-button stations, float or pressure switches, solenoid valves, integral disconnects, and other devices functioning to control mechanical equipment, as well as control wiring and conduit for circuits rated 100 volts or less, to conform with the requirements of the section covering the mechanical equipment.  Extended voltage range motors shall not be permitted.  The interconnecting power wiring and conduit, control wiring rated 120 volts (nominal) and conduit, the motor control equipment forming a part of motor control centers, and the electrical power circuits shall be provided under Division 16, except internal wiring for components of package equipment shall be provided as an integral part of the equipment.  When motors and equipment furnished are larger than sizes indicated, provide any required changes to the electrical service as may be necessary and related work as a part of the work for the section specifying that motor or equipment.

1.7.2   Modifications to Existing Systems

Where existing mechanical systems and motor-operated equipment require modifications, provide electrical components under Division 16.

1.7.3   High Efficiency Motors

1.7.3.1   High Efficiency Single-Phase Motors

Unless otherwise specified, single-phase fractional-horsepower alternating-current motors shall be high efficiency types corresponding to the applications listed in NEMA MG 11.

1.7.3.2   High Efficiency Polyphase Motors

Unless otherwise specified, polyphase motors shall be selected based on high efficiency characteristics relative to the applications as listed in NEMA MG 10.  Additionally, polyphase squirrel-cage medium induction motors with continuous ratings shall meet or exceed energy efficient ratings in accordance with Table 12-6C of NEMA MG 1.

1.7.4   Three-Phase Motor Protection

Provide controllers for motors rated one hp and larger with electronic phase-voltage monitors designed to protect motors from phase-loss, undervoltage, and overvoltage.  Provide protection for motors from immediate restart by a time adjustable restart relay.

1.8   INSTRUCTION TO GOVERNMENT PERSONNEL

When specified in other sections, furnish the services of competent instructors to give full instruction to the designated Government personnel in the adjustment, operation, and maintenance, including pertinent safety requirements, of the specified equipment or system.  Instructors shall be thoroughly familiar with all parts of the installation and shall be trained in operating theory as well as practical operation and maintenance work.

Instruction shall be given during the first regular work week after the equipment or system has been accepted and turned over to the Government for regular operation.  The number of man-days (8 hours per day) of instruction furnished shall be as specified in the individual section.  When more than 4 man-days of instruction are specified, use approximately half of the time for classroom instruction.  Use other time for instruction with the equipment or system.

When significant changes or modifications in the equipment or system are made under the terms of the contract, provide additional instruction to acquaint the operating personnel with the changes or modifications.

1.9   ACCESSIBILITY

Install all work so that parts requiring periodic inspection, operation, maintenance, and repair are readily accessible.  Install concealed valves, expansion joints, controls, dampers, and equipment requiring access, in locations freely accessible through access doors.

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PAINTING OF NEW EQUIPMENT

New equipment painting shall be factory applied or shop applied, and shall be as specified herein, and provided under each individual section.

3.1.1   Factory Painting Systems

Manufacturer's standard factory painting systems may be provided subject to certification that the factory painting system applied will withstand 125 hours in a salt-spray fog test, except that equipment located outdoors shall withstand 500 hours in a salt-spray fog test.  Salt-spray fog test shall be in accordance with ASTM B 117, and for that test the acceptance criteria shall be as follows:  immediately after completion of the test, the paint shall show no signs of blistering, wrinkling, or cracking, and no loss of adhesion; and the specimen shall show no signs of rust creepage beyond 0.125 inch on either side of the scratch mark.

The film thickness of the factory painting system applied on the equipment shall not be less than the film thickness used on the test specimen.  If manufacturer's standard factory painting system is being proposed for use on surfaces subject to temperatures above 120 degrees F, the factory painting system shall be designed for the temperature service.

3.1.2   Shop Painting Systems for Metal Surfaces

Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces need not be painted.  Apply coatings to clean dry surfaces.  Clean the surfaces to remove dust, dirt, rust, oil and grease by wire brushing and solvent degreasing prior to application of paint, except metal surfaces subject to temperatures in excess of 120 degrees F shall be cleaned to bare metal.

Where more than one coat of paint is specified, apply the second coat after the preceding coat is thoroughly dry.  Lightly sand damaged painting and retouch before applying the succeeding coat. Color of finish coat shall be aluminum or light gray.

a.  
Temperatures Less Than 120 Degrees F: Immediately after cleaning, the metal surfaces subject to temperatures less than 120 degrees F shall receive one coat of pretreatment primer applied to a minimum dry film thickness of 0.3 mil, one coat of primer applied to a minimum dry film thickness of one mil; and two coats of enamel applied to a minimum dry film thickness of one mil per coat.

b.  
Temperatures Between 120 and 400 Degrees F:  Metal surfaces subject to temperatures between 120 and 400 degrees F shall receive two coats of 400 degrees F heat-resisting enamel applied to a total minimum thickness of 2 mils.

c.  
Temperatures Greater Than 400 Degrees F: Metal surfaces subject to temperatures greater than 400 degrees F shall receive two coats of 600 degrees F heat-resisting paint applied to a total minimum dry film thickness of 2 mils.

END OF SECTION

SECTION 15080

MECHANICAL INSULATION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167
(1996) Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

ASTM A 240
(1996) Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels

ASTM C 195
(1995) Mineral Fiber Thermal Insulating Cement

ASTM C 533
(1995) Calcium Silicate Block and Pipe Thermal Insulation

ASTM C 547
(1995) Mineral Fiber Preformed Pipe Insulation

ASTM C 552
(1991) Cellular Glass Thermal Insulation

ASTM C 591
(1994) Unfaced Preformed Rigid Cellular Polyisocyanurate Thermal Insulation

ASTM C 612
(1993) Mineral Fiber Block and Board Thermal Insulation

ASTM C 916
(1985; R 1990) Adhesives for Duct Thermal Insulation

ASTM C 1136
(1995) Flexible, Low permeance Vapor Retarders for Thermal Insulation

ASTM E 84
(1997; Rev. A) Surface Burning Characteristics of Building Materials

MILITARY SPECIFICATIONS (MIL)

MIL-A-3316
(Rev. C; Am. 2) Adhesives, Fire-Resistant, Thermal Insulation

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 255
(1996) Surface Burning Characteristics of Building Materials

UNDERWRITERS LABORATORIES INC. (UL)

UL 723
(1996) Surface Burning Characteristics of Building Materials

1.2   QUALITY ASSURANCE

Provide new and modify existing field-applied insulation for heating, ventilating, and cooling (HVAC) air distribution systems and piping systems which are located within, on, under, and adjacent to buildings; and for plumbing systems.

1.2.1   Calculation of Insulation Thickness
Calculation of insulation thickness shall be performed by designer and certified by professional engineer who is currently licensed in any State or Washington D.C.  Specific insulation thickness for services shall be indicated in Contractor's bid documents.

1.2.2   Packaging and Labeling

Every package or standard container of insulation, jackets, cements, adhesives, and coatings delivered to project site shall have manufacturer's stamp or label attached giving name of manufacturer, brand and description of material.  Insulation packages and containers shall be asbestos-free.

1.2.3   Surface Burning Characteristics

Materials shall have a flame-spread rating of not more than 25 and a smoke-developed rating of not more than 50, when tested in accordance with NFPA 255, ASTM E 84 or UL 723.  Insulation materials located exterior to the building perimeter are not required to be fire-rated.

1.4   RECYCLED MATERIALS

Provide thermal insulation containing recycled materials to the extent practicable, provided that the material meets all other requirements of this section.  The minimum recycled materials content of the following insulation are:

Fiberglass - 20-25 percent glass cullet by weight

Phenolic Rigid Foam - 5 percent recovered material

PART 2   PRODUCTS

2.1   PIPING INSULATION
Insulation material shall conform to Table 1.  Insulation thickness shall be as listed in Table 2.  Insulation exterior shall be factory cleanable, grease resistant, non-flaking and non-peeling.

2.1.1   Piping Insulation Jackets
2.1.1.1   All-Purpose Jacket

Provide insulation with insulation manufacturer's standard reinforced fire retardant jacket with or without integral vapor barrier as required by the service.  Provide jackets in exposed locations with a white surface suitable for field painting.

2.1.1.2   Metal Jackets

a.  
Stainless Steel Jackets:  ASTM A 167 or ASTM A 240; Type 304, minimum thickness of 33 gage (0.010 inch), smooth surface with factory-applied polyethylene and kraft paper moisture barrier on inside surface.  Provide stainless steel bands, minimum width of 0.5 inch.  Provide factory prefabricated stainless steel covers for insulation on fittings, valves, and flanges.  Covers shall be same thickness and material as jackets on adjacent piping.

2.2   HEATING, VENTILATING, AND AIR CONDITIONING SYSTEMS INSULATION

2.2.1   Duct Insulation
Provide factory-applied insulation with insulation manufacturer's standard reinforced fire-retardant vapor barrier jacket, with identification of installed thermal resistance (R) value and out-of-package R value. 

2.2.1.1   Rigid Insulation

Rigid mineral fiber in accordance with ASTM C 612, Class 2 (maximum surface temperature 400 degrees F), 3 pcf average, one inch thick.

2.2.2   Duct Insulation Jackets
2.2.2.1   All-Purpose Jacket

Provide insulation with insulation manufacturer's standard reinforced fire-retardant jacket with or without integral vapor barrier as required by the service.  In exposed locations, provide jacket with a white surface suitable for field painting.

2.2.2.2   Metal Jackets

a.  
PVC coated Galvanized Steel:  UL 181, Class 1 listing, lock-forming quality, galvanized steel sheet with ASTM A 653, G90 coating designations factory applied, 4 mil PVC coating on exposed surfaces of ducts and fittings and with 2 mil PVC coating on reverse side of ducts and fittings. 

2.2.3   Weatherproof Duct Insulation

Provide ASTM C 591, polyurethane or polyisocyanate board insulation, minimum density of 1.7 pcf and weatherproofing as specified in manufacturer's instruction.

2.3   ADHESIVES, SEALANTS, AND COATING COMPOUNDS
2.3.1   Insulation and Vapor Barrier Adhesive

Provide ASTM C 916, Type I adhesive for securing insulation to metal surfaces and for vapor barrier lap only in building interior.

2.3.2   Lagging Adhesive

MIL-A-3316, Class 1, for bonding fibrous glass cloth to unfaced fibrous glass insulation; for bonding cotton brattice cloth to faced and unfaced fibrous glass insulation board; for sealing edges of and bounding fibrous glass tape to joints of fibrous glass board; or for bonding lagging cloth to thermal insulation, or Class 2, for attaching fibrous glass insulation to metal surfaces.  Provide for pipe and duct insulation.

2.3.3   Mineral Fiber Insulation Cement

ASTM C 195.

2.3.4   Vapor Barrier Coating

Provide in accordance with insulation manufacturers' recommendations.

2.3.5   Weatherproof Coating

For outside applications provide in accordance with insulation and jacket manufacturer's recommendations.

2.4   ACCESSORY MATERIALS
2.4.1   Staples

ASTM A 167, Type 304 or 316 stainless steel outside-clinch type.

2.4.2   Insulation Bands

1/2 inch wide; 26 gage stainless steel.

2.4.3   Metal Bands

3/8 inch minimum width; 26 gage stainless steel or 24 gage aluminum.

2.4.4   Anchor Pins and Speed Washers

Provide in accordance with insulation manufacturer's recommendations.

2.4.5   Fibrous Glass Cloth and Tape

Fibrous glass cloth and tape; 20 by 20 maximum size mesh.  Tape shall be 4 inch wide rolls.  Class 3 tape shall be 4.5 ounces per square yard.  In lieu of glass cloth and tape, open weave glass membrane may be provided.

2.4.6   Wire

Soft annealed stainless steel, 18 gage.

2.4.7   PVC Pipe Fitting Cover and Its Vapor Barrier Tape

Provide PVC fitting covers with insulation inserts of same material and thickness as pipe insulation.

2.4.8   Vapor Barrier Materials

ASTM C 1136.  Resistant to flame, moisture penetration, and mold growth, color white.

PART 3   EXECUTION

3.1   PREPARATION

Clean and test mechanical systems prior to application of insulation.  Obtain Contracting Officer's written approval before applying field-applied insulation to mechanical systems.  Do not insulate the following:

a.  Adjacent insulation;

b.  ASME stamps;

c.  Access plates of fan housings;

d.  Cleanouts or handholes;

e.  Components within factory preinsulated HVAC equipment;

f.  Factory preinsulated flexible ductwork;

g.  Factory preinsulated HVAC equipment;

h.  Manufacturer's nameplates;

i.  Chrome plated pipes, and fire protection pipes;

j.  Vibration isolating connections;

3.2   DUCTWORK, PLENUMS, CASINGS, AND ACCESSORIES INSULATION

Provide rigid type duct insulation.  Provide field-applied insulation to exterior of supply ducts, outside air intake ducts, duct plenums, and casings of HVAC units.  Ensure full range of motion of equipment actuators.  Modify insulation to avoid obstruction with valve handles, safety reliefs, and other such items.  Install insulation with jackets drawn tight and cement down on longitudinal and end laps.  Do not use scrap pieces where a full length section will fit.

3.2.1   Rigid Insulation

Secure rigid insulation by impaling over pins or anchors located not more than 3 inches from joint edges of boards, spaced not more than 12 inches o.c. and secure with washers and clips.  Spot weld anchor pins or attach with a waterproof adhesive especially designed for use on metal surfaces.  Apply insulation with joints tightly butted.  Neatly bevel insulation around name plates and access plates and doors.  Each pin or anchor shall be capable of supporting a 20 poundload.  Cut off protruding ends of pins, after clips are sealed with coating compound for inside work or manufacturer's recommended weatherproof coating for outside work, and reinforced with open weave glass membrane.

3.2.2   Metal Jackets for Ductwork Outside Building

Ensure longitudinal and circumferential joints overlap at least 2 inches wide, with filed-cut edge of circumferential joint turned under one inch to provide smooth edge.  Place longitudinal joints to shed water.  Seal joints with insulation manufacturer's recommended weatherproof coating.  Secure jackets in place with stainless steel bands on 9 inch centers.  Do not use dissimilar metals for direct duct connections.  Where ducts penetrate exterior walls, continue increased thickness required for ductwork exposed to weather and metal jackets through sleeve to a point 2 inches beyond interior wall surface.  Where metal jacket abuts an uninsulated surface, seal joints with a weatherproof mastic recommended by insulation manufacturer.  For rectangular ducts, provide corner angles to exposed corners of insulation.  Apply two coats of weatherproof coating recommended by insulation manufacturer to entire surface with a layer of glass cloth embedded between coats.  Ensure glass cloth overlaps not less than 2 inches at joints and adjoining surface.  Each coat of weatherproof coating shall be 1/16 inch minimum thickness.

3.2.3   Duct Sleeves and Pipe Sleeves

Insulation shall be continuous through sleeves, wall and ceiling openings, except at fire dampers in duct systems.  Extend surface finishes to protect surfaces, ends, and raw edges of insulation.  Apply coatings and adhesives at manufacturer's recommended coverage per gallon.

3.2.4   Access Plates and Doors

On acoustically lined ducts, plenums, and casings, provide insulation on access plates and doors.  On externally insulated ducts, plenums, and casings, bevel insulation around access plates and doors.

3.2.5   Insulation Finishes and Joint Sealing

Fill breaks, punctures, and voids with vapor barrier coating compound for inside work or manufacturer's recommended weatherproof coating for outside work.  Vapor seal joints by embedding a single layer of 3 inch wide open weave glass membrane, maximum 20 by 20 mesh per linear one inch between two 1/16 inch wet film thickness coats of vapor barrier coating compound.  Draw glass fabric smooth and tight with a 1 1/2 inch overlap.  At jacket penetrations such as hangers, thermometers, and damper operating rods, fill voids in insulation with vapor barrier coating.  Brush a coat of vapor barrier coating where required on HVAC ducts.  Provide vapor barrier jacket continuous across seams, reinforcements, and projections.  Where height of projections is greater than insulation thickness, carry insulation and jacket over projection.  For joints for heating only systems, provide insulation with two coats of fire resistant adhesive with glass fabric mesh embedded between coats.

3.2.6   Moisture Seal

Provide a vapor (moisture) seal where insulation terminates against metal hangers, anchors and other projections through insulation on surfaces for which a vapor seal is specified.  Keep insulation dry during application of finish.  Bevel and seal edges of exposed insulation.

3.3   PIPE INSULATION

3.3.1   Pipe Insulation (Except Cellular and Calcium Silicate Insulation)

Place sections of insulation around pipe and joints tightly butted into place.  Draw jacket tight and smooth.  Secure jacket with fire resistant adhesive, factory-applied self-sealing lap, or stainless steel outward clinching staples spaced not over 4 inches on center (o.c.) and 1/2 inch minimum from edge of lap.  Cover circumferential joints with butt strips, not less than 3 inches wide, of material identical to jacket material.  Overlap longitudinal laps of jacket material not less than 1 1/2 inches.  Adhesive used to secure butt strip shall be same as that used to secure jacket laps.  Apply staples to both edges of butt strips.

a.  
Vapor Barrier Jacket:  When a vapor barrier jacket is required, as indicated in Table 1, on ends of sections of insulation that butt against flanges, unions, valves, fittings, and joints, provide a vapor barrier coating or manufacturer's weatherproof coating for outside service unless pipe is supplied with factory-applied self-seal lap.  Apply vapor barrier coating at longitudinal and circumferential laps.  Patch damaged jacket material by wrapping a strip of jacket material around the pipe and cementing, stapling, and coating as specified for butt strips.  Extend patch not less than 1 1/2 inches past the break in both directions.  At penetrations by pressure gages and thermometers, fill voids with vapor barrier coating for outside service.  Seal with a brush coat of the same coating.  Do not use staples to secure jacket laps on pipes carrying fluid medium at temperatures below 35 degrees F.

b.  
Roof:  Where pipe penetrates, insulate piping to a point flush with top of flashing and seal with vapor barrier coating.  Butt top of flashing and interior insulation tightly to exterior insulation.  Extend exterior metal jacket 2 inches to fold down beyond end of insulation.  Seal flashing and counterflashing underneath with vapor barrier coating.

3.3.2   Calcium Silicate Insulation

Provide in accordance with manufacturer's printed instructions.

3.3.3   Hangers and Anchors

Pipe insulation shall be continuous through pipe hangers.  Where pipe is supported by insulation, provide galvanized steel shields and protection saddles.  Where shields are used on pipes 2 inches and larger, provide insulation inserts at points of hangers and supports.  Insulation inserts shall be of calcium silicate, cellular glass, minimum 8 pcf, molded glass fiber, minimum 8 pcf, or other approved material of the same thickness as adjacent insulation.  Insulation inserts shall cover bottom half of pipe circumference and be not less in length than the protection shield.  Vapor-barrier facing of insert shall be of same material as facing on adjacent insulation.  Seal inserts into insulation with vapor barrier coating or weatherproof coating as applicable.  Where protection saddles are used, fill voids with same insulation material as used on adjacent pipe.  Where anchors are secured to chilled piping that is to be insulated, insulate anchors same as piping for a distance not less than four times the insulation thickness to prevent condensation.  Vapor seal insulation around anchors.

3.3.4   Sleeves and Wall Chases

Where interior wall penetrates, extend a stainless steel jacket 2 inches out on either side of wall and secure on each end with a band.   Where exterior wall is penetrated, extend metal jacket through sleeve to a point 2 inches beyond interior surface of wall.

3.3.5   Flanges, Unions, Valves and Fittings for Piping

Provide insulation for hot piping of 110 degrees F or higher.  Factory fabricated removable and reusable insulation covers may be used.  When nesting size insulation is used, overlap 2 inches or one pipe diameter, whichever is larger.  Use insulating cement to fill voids.  On pipe sizes larger than 2 1/2 inches, elbows insulated using segments shall not have less than three segments per elbow. Place and joint segments with manufacturer's recommended water-vapor resistant, fire retardant, and adhesive appropriate for the temperature limit of the service.  Overlap tape seams one inch.  Extend adhesive onto adjoining insulation not less than two inches.  Total dry film thickness shall not be less than 1/16 inch.  Where unions are indicated not to be insulated, taper insulation to union at a 45 degree angle.  Provide finish coating as follows:

a.  
Coating with Embedded Glass Tape:  Coat insulation and all purpose jacket with two coats of lagging adhesive and with glass tape embedded between coats.  Total dry film thickness shall not be less than 1/16 inch.  Where unions are indicated not to be insulated, taper insulation to union at a 45 degree angle.  For cold piping, seal insulation and jacket with two coats of vapor barrier coating with glass tape embedded between coats.  Insulate anchors attached directly to cold pipe for a sufficient distance to prevent condensation but not less than 6 inches from insulation surface.

b.  
PVC Fitting Covers:  Factory premolded one-piece PVC fitting covers may be provided in lieu of two coats of adhesive with tape embedded between coats.  Provide factory premolded field-fabricated segment or blanket insert insulation under fitting covers.  Install factory premolded one-piece PVC fitting covers over insulation.  Secure covers with stapling, taping with PVC vapor barrier tape, or with metal or plastic tacks made for securing PVC fitting covers.  Do not provide PVC fitting covers where exposed to weather.  Provide PVC fitting covers only in ambient temperatures below 150 degrees F.

3.3.6   Piping Exposed to Weather

3.3.6.1   Metal Jackets

Provide over insulation.  Machine cut jacket to smooth edge of circumferential joints.  Overlap jacket not less than 2 inches at longitudinal and circumferential joints and secure with metal bands at not more than 9 inch centers.  Overlap longitudinal joints down to shed water.  Seal joints with a coating recommended by insulation manufacturer for weatherproofing.

3.3.6.2   Flanges, Unions, Valves, Fittings, and Accessories

Insulate and finish as specified hereinbefore for applicable service.  Apply two coats of an emulsion type weatherproof mastic for hot service and vapor barrier mastic for cold service recommended by insulation manufacturer.  Embed glass tape in the first coat.  Overlap tape not less than one inch and the adjoining metal jacket not less than 2 inches.

3.4   FIELD QUALITY CONTROL

Visually inspect to ensure that materials provided conform to specifications.  Inspect installations progressively for compliance with requirements.

3.4.1   Air Distribution Systems

Obtain Contracting Officer's written approval of systems under Section 15950, "HVAC Testing/Adjusting/Balancing" before applying field insulation to air distribution systems.

3.4.2   Piping Systems

Obtain COTR's written approval of HVAC water distribution systems under Section 15950, "HVAC Testing/Adjusting/Balancing" before applying field-applied insulation to HVAC water distribution systems.  At Contractor's option and with Contracting Officer's written approval, piping systems may be insulated before systems are tested, adjusted, and balanced (TAB'd).  Piping insulation shall terminate immediately adjacent to each flow control valve, automatic control valve, or device.  After systems are TAB'd, insulate control valves and devices.

TABLE 1

Insulation Material For Piping ______________________________________________________________________________


Service           
Material             
Spec.        
Type    
Class   
Vapor

  

                                                                   

Barrier

                                                                   



 Required

______________________________________________________________________________


Medium Tempera-   
Mineral Fiber        
ASTM C 547             
1      
No


ture Hot Water,   
Calcium Silicate     
ASTM C 533   
I                
No


Steam and         
Cellular Glass       
ASTM C 552   
I or II          
No


Condensate


(251 to 350oF)

 _____________________________________________________________________________
TABLE 2

Piping Insulation Thickness (inch)

_____________________________________________________________________________

                                             
Tube And Pipe Size (Inches)

  Service           
Material        1/4-1 1/4 
1 1/2-3 
3 1/2-5 
6-10  
11-36

______________________________________________________________________________

  Medium Temp-       
Mineral Fiber     
2          
2.5      
3      
3      
4

  erature Hot Water                    
2.5*       
3*       
3.5*   
4*     
4*

  and Steam          
Calcium Silicate  
2          
2.5      
3      
3      
3

  (251o to                             
2.5*       
3.5*     
4.5*   
4.5*   
5*

  350oF)             
Cellular Glass    
1.5        
1.5      
1.5    
2      
2.5

____________________________________________________________________________

END OF SECTION

SECTION 15183

STEAM SYSTEM AND TERMINAL UNITS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A13.1
(1996) Scheme for the Identification of Piping Systems

ANSI B16.24
(1991; Errata 1991) Cast Copper Alloy Pipe Flanges and Flanged Fittings Class 150, 300, 400, 600, 900, 1500, and 2500

ANSI B18.2.1
(1996) Square and Hex Bolts and Screws Inch Series

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 410
(1991) Forced-Circulation Air-Cooling and Air-Heating Coils

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.1
(1989) Unified Inch Screw Threads (UN and UNR Thread Form)

ANSI/ASME B1.20.1
(1983; R 1992) Pipe Threads, General Purpose (Inch)

ANSI/ASME B16.3
(1992) Malleable Iron Threaded Fittings

ASME/ANSI B16.5
(1996) Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24

ASME/ANSI B16.9
(1993) Factory-Made Wrought Steel Buttwelding Fittings

ASME B16.11
(1996) Forged Fittings, Socket-Welding and Threaded

ASME B16.20
(1993; Errata 1994, Addenda 1994 and 1997) Metallic Gaskets for Pipe Flanges - Ring-Joint, Spiral-Wound, and Jacketed

ASME B16.21
(1992) Nonmetallic Flat Gaskets for Pipe Flanges

ASME/ANSI B16.34
(1996) Valves - Flanged, Threaded, and Welding End

ASME/ANSI B16.39
(1986; R 1994) Malleable Iron Threaded Pipe Unions Classes 150, 250, and 300

ASME/ANSI B18.2.2
(1987; R 1993) Square and Hex Nuts (Inch Series)

ASME B31.1
(1998) Power Piping

ASME BPVC SEC VIII D1
(1998) Boiler and Pressure Vessel Code: Section VIII Pressure Vessels, Division 1

ASME BPVC SEC IX
(1998) Boiler and Pressure Vessel Code: Section IX Qualification Standard for Welding and Brazing Procedures, Welders, Brazers, and Welding and Brazing Operators

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53
(1997) Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless

ASTM A 106
(1997; Rev A) Seamless Carbon Steel Pipe for High-Temperature Service

ASTM A 194
(1997) Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-Temperature Service

ASTM A 307
(1994) Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength

AMERICAN WELDING SOCIETY, INC. (AWS)

ANSI/AWS Z49.1
(1994) Safety in Welding, Cutting and Allied Processes

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1689
Tape, Pressure-Sensitive Adhesive, (Plastic Film)

CID A-A-50543
Heaters, Convection, Steam or Hot Water

CID A-A-50544
Radiators, Heating, Steam and Hot Water, Cast Iron

CID A-A-50545
Radiator, Heating, Baseboard Panel, Steam and Hot Water

FEDERAL SPECIFICATIONS (FS)

FS WW-T-696
(Rev. E) Traps, Steam and Air

FS WW-S-2739
Strainers, Sediment:  Pipeline, Water, Air, Gas, Oil, or Steam

FS S-R-2834
Radiators:  Heating, Steel, Multifin Type

MILITARY SPECIFICATIONS (MIL)

MIL-V-18436
(Rev. F) Valves, Check:  Bronze, Cast-Iron, and Steel Body

MIL-V-18499
(Rev. E) Valves, Air Venting, Steam

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY, INC. (MSS)

MSS SP-45
(1998) Bypass and Drain Connection Standard

MSS SP-58
(1993) Pipe Hangers and Supports - Materials, Design and Manufacture

MSS SP-69
(1996) Pipe Hangers and Supports - Selection and Application

MSS SP-80
(1997) Bronze Gate, Globe, Angle and Check Valves 

1.2   GENERAL REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this section, with the additions and modifications specified herein.  This section includes steam and condensate piping used for heating within the building.  Steam boilers, feedwater treatment equipment, process steam terminal units, boiler feed piping, and blow-off piping are not covered in this section.

1.2.1   Classes and Maximum Working Pressures

Equipment, piping, and piping components shall be suitable for use under the maximum working pressure indicated.  Except as modified herein, the pressure temperature limitations shall be as specified in the referenced standards and specifications.

1.2.2   Welding Safety

ANSI/AWS Z49.1.

1.2.3   Definitions

1.2.3.1   Low Pressure Piping System

A system whose pressure is 15 psig or less.

1.2.3.2   Piping and Piping System

Includes pipe, tubing, flanges, bolting, gaskets, valves, safety valves, fittings, and pressure containing parts of other piping components, hangers, supports, guides, expansion joints, anchors, and other equipment items necessary to prevent overstressing the pressure containing parts.

PART 2   PRODUCTS

2.1   Y2K COMPATIBILITY

Provide computer controlled facility components, specified in this section, that are Year 2000 compliant (Y2K).  Computer controlled facility components refers to software driven technology and embedded microchip technology.  This includes, but is not limited to, HVAC controllers, utility monitoring and control systems, and other facilities control systems utilizing microcomputer, minicomputer, or programmable logic controllers.

2.2   PIPE AND PIPE SYSTEM
2.2.1   Low Pressure Steam Piping System

ASME B31.1 for a steam working pressure of 15 psig or less, a condensate pressure of 15 psig, and a temperature of 250 degrees F.

2.2.1.1   Low Pressure Steam Piping

a.  Steel Piping:  ASTM A 53, Schedule 40, black, electric-resistance welded or seamless.  Use ASTM A 53pipe for bending.

2.2.2   Condensate Return Piping (100 psig or Less)

2.2.2.1   Steel Piping

ASTM A 106 or ASTM A 53, Grade B, Schedule 80, black, electric-resistance welded or seamless.

2.2.3   Fittings

Provide fittings compatible in all respects (material, size, pressure, and temperature limitations) with the pipe being used and within any further limitations of ASME B31.1.

2.2.3.1   Fittings for Steel Pipe

a.  Sizes 1/8 to 2 inches:

(1)  Steel Fittings:  ASME B16.11, socket welding or threaded. Where pressure exceeds 15 psig, provide socket-welding type only.

(2)  Malleable Iron Fittings:  ANSI/ASME B16.3, threaded.

b.  Sizes 2 1/2 inches and larger:

(1)  Steel Fittings:  ASME/ANSI B16.9, buttwelding or ASME/ANSI B16.5, flanged.

(2)  Bronze Fittings:  ANSI B16.24, flanged.  Sizes larger than 8 inches are not permitted.

2.2.4   Unions

2.2.4.1   Unions for Steel Pipe

ASME/ANSI B16.39, threaded.

2.2.5   Flanges

Remove the raised faces on flanges when used with flanges having a flat face.

2.2.5.1   Steel Flanges

ASME/ANSI B16.5, forged steel, welding type.

2.2.5.2   Bronze Flanges

ANSI B16.24, threaded.

2.2.6   Valves
Shall conform to the following paragraphs.  End connections shall conform to paragraph entitled "End Connections."

2.2.6.1   Gate Valves

a.  Bronze Gate Valves:  MSS SP-80, Type 1 (solid wedge, non-rising stem) or Type 2 (solid wedge, inside screw, rising stem), 3 inches and smaller, threaded or solder joint ends, and not less than Class 150.

b.  Steel Gate Valves:  ASME/ANSI B16.34.  Provide outside screw and yoke type with solid wedge or flexible wedge disc, and with trim suitable for the service temperature and pressure.

2.2.6.2   Globe Valves

a.  Bronze Globe Valves:  MSS SP-80, Type 1 (metal disc, integral seat) or Type 3 (metal disc, renewable seat), 3 inches and smaller, threaded or solder joint ends, Class 200 except that Class 150 with solder joint ends may be used for copper tubing.  Valves shall have renewable seats and discs, except solder joint end valves, which shall have integral seats.

b.  Steel Globe Valves:  ASME/ANSI B16.34, with trim suitable for the service temperature and pressure.

2.2.6.3   Check Valves

a.  Bronze Check Valves:  MSS SP-80, Type 3 (swing check, metal disc to metal seat), 3 inches and smaller, threaded or solder joint ends, Class 200, regrinding type.

b.  Steel Check Valves:  MIL-V-18436, with trim suitable for the service temperature and pressure.

(1)  Swing Check Valves:  Shall have bolted caps.

(2)  Lift Check Valves:  Shall have threaded or bolted caps.

2.2.6.4   Air Vent Valves

MIL-V-18499, with vacuum holding device, pressure rated for the intended service, and with a capacity based on manufacturer's standard for the connection size, cast iron prohibited.

2.2.7   End Connections

2.2.7.1   Steel Piping

Sizes 2 inches and smaller threaded or socket welded; sizes 2 1/2 inches and larger flanged or butt welded.

a.  
Threaded Joints:  ANSI/ASME B1.20.1.

b.  
Flanged Joints:  Flanges shall conform to paragraph entitled "Flanges."  Bolting and gaskets shall be as follows:

(1)  Bolting:  Material used for bolts and studs shall conform to ASTM A 307, Grade B; and material for nuts shall conform to ASTM A 194, Grade 2.  Dimensions of bolts, studs, and nuts shall conform to ANSI B18.2.1 and ASME/ANSI B18.2.2 with threads conforming to ASME B1.1coarse type, with Class 2A fit for bolts and studs, and Class 2B fit for nuts.  Bolts or bolt-studs shall extend completely through the nuts and may have reduced shanks of a diameter not less than the diameter at root of threads.  Carbon steel bolts shall have American Standard regular square or heavy hexagon heads and shall have American Standard heavy semifinished hexagonal nuts, conforming to ANSI B18.2.1 and ASME/ANSI B18.2.2.

(2)  Gaskets:  Gaskets shall be as follows:

   

   Working Conditions                   Material

   Saturation

    15 psig 250 degrees F             Composition or Copper

Gaskets shall be as thin as the finish of surfaces will permit.  Metal or metal-jacketed non-asbestos gaskets shall be used with small male and female or small tongue-and-groove flanges or flanged fittings; they may be used with steel flanges with lapped, large male and female, large tongue-and-groove, or raised faces.  Full faced gaskets shall be used with flat-faced bronze flanges.  Lapped steel flanges, or raised-face steel flanges shall have ring gaskets with an outside diameter extending to the inside of the bolt holes.  Widths of gaskets for small male and female and for tongue-and-groove joints shall be equal to the widths of the male face or tongue.  Gaskets shall have an inside diameter equal to or larger than the port openings.  Rings for ring joints shall be in accordance with dimensions in ASME B16.20, suitable for the service conditions encountered, and shall be softer than the flanges.  Dimensions for non-metallic gaskets shall be in accordance with ASME B16.21.

c.  
Butt Weld Joints:  ASME B31.1.  The use of backing rings shall conform to ASME B31.1.  Ferrous rings shall be of good weldable quality and shall not exceed 0.05 percent sulfur; for alloy pipe, backing rings shall be of material compatible with the chemical composition of the parts to be welded and preferably of the same composition.  Backing rings shall be continuous machined or split band type.

d.  
Socket Weld Joints:  ASME B31.1.

2.2.8   Miscellaneous Pipeline Components

2.2.8.1   Steam Traps
FS WW-T-696, thermostatic and non-thermostatic steam traps.  Provide traps with separate strainers and locate as indicated.

2.2.8.2   Strainers
FS WW-S-2739, Style Y (Y pattern) for Class 125 and 250 piping in sizes 1/2 to 8 inches, inclusive, locate as indicated, cast iron prohibited.

2.2.8.3   Hangers, Supports, Spacing Requirements, and Attachments

MSS SP-58 and ASME B31.1 for materials, design, and manufacture. MSS SP-69 for selection and application.

2.3   RADIATION UNITS
2.3.1   Finned Tube Radiation Units
FS S-R-2834, steel tube with steel fins, CID A-A-50545, copper tube with aluminum fins, with an adjustable damper, size and capacity not less than indicated.

2.3.2   Cast Iron Baseboard Radiation Units
CID A-A-50545, size and capacity not less than indicated.

2.3.3   Convectors
CID A-A-50543, CID A-A-50544, design and capacity not less than indicated.

2.4   STEAM TO AIR HEATING COILS
Heating and ventilating units for steam system shall be as specified in Section 15720, "Air Handling and Distribution Equipment,"LANTNAVFACENGCOM regional Section 15700, "Heating, Ventilating, and Cooling Systems" except that steam coils shall be provided in lieu of water coils.  Coils for factory fabricated air handlers and reheat coils shall be constructed as follows: Construct steam distribution (nonfreeze type) coils of cast semi-steel, welded-steel, or copper headers, red brass or copper tubes, and copper or aluminum fins mechanically bonded or soldered or helically wound to tubes.  Roll and bush, braze, or weld tubes into headers.  Condensing tubes shall be not less than 5/8 inch outside diameter.  Distributing tubes shall be not less than 3/8 inch outside diameter, with orifices to discharge steam to condenser tubes and shall be held securely in position.  The maximum length of a single coil shall be limited to 120 times the outside diameter of the tube.  Coil casings and tube support sheets, with collars of ample width, shall be not lighter than 16 gage 0.0635 inch thick galvanized steel, formed to provide structural strength.  When required, provide multiple tube supports to prevent tube sag.  The finned tube and header section shall float within the casing to allow free expansion of tubing for coils subject to high pressure steam service.  Factory test coils at 250 psig hydrostatic test pressure or under water at 250 psig air pressure.  Coils shall be suitable for 200 psig steam working pressure.  Test rate coils in accordance with ARI 410.

PART 3   EXECUTION

3.1   INSTALLATION

Work material and equipment into a complete, convenient, and economical system or systems; and provide apparatus, parts, materials, and accessories, which are necessary to accomplish this result.

3.1.1   Piping

Fabricate, assemble, weld, solder, braze, and install piping and pipe system in accordance with ASME B31.1 and as further qualified herein.  Piping shall follow the general arrangement shown.  Cut piping accurately to measurements established, for the work shown, by the Contractor, and work into place without springing or forcing, except where cold-springing is indicated.  Locate piping and equipment within buildings entirely out of the way of lighting fixtures, conduit, and doors, windows, and other openings.  Run overhead piping in buildings in the most inconspicuous positions.  Provide adequate clearances from walls, ceilings, and floors to permit the welding of joints; at least 6 inches for pipe sizes 4 inches and smaller, 10 inches for pipe sizes larger than 4 inches, and in corners provide sufficient clearance to permit the welder to work between the pipe and one wall.  Make provision for expansion and contraction of pipe lines.  Do not bury, conceal, or insulate piping until it has been inspected, tested, and approved.  Do not conceal piping in walls, partitions, underground, or under the floor except as indicated.  Where pipe passes through building structure, do not conceal pipe joints, but locate where they may be readily inspected and not weaken building structure.  Run insulated pipe as shown and as required with sufficient clearance to permit application of insulation.  Use flanged joints only where necessary for normal maintenance and where required to match valves and equipment.  Gaskets, packing, and thread compounds shall be suitable for the service.  Apply joint compound or tape on male thread only.  Use long radius ells wherever possible to reduce pressure drops.  Pipe bends may be used in lieu of welding fittings where space permits.  Pipe bends shall have a uniform radius of at least five times the pipe diameter and shall be free from any appreciable flattening, wrinkling, or thinning of the pipe.  Mitering of pipe to form elbows, notching straight runs to form full sized tees, or any similar construction shall not be used.  Make branch connections with welding tees except factory made forged welding branch outlets or nozzles having integral reinforcements conforming to ASME B31.1 may be used, provided the nominal diameter of the branch is at least one pipe size less than the nominal diameter of the run.  Run piping as indicated, and avoid interference with other piping, conduit, or equipment.  Run vertical piping plumb and straight and parallel to walls, except where specifically shown otherwise.  Do not trap lines, except where indicated.  Use reducing fittings for changes in pipe sizes.  The use of bushings is prohibited.  In horizontal lines 2 1/2 inches and larger, use reducing fittings of the eccentric type to maintain the bottom of the lines in the same plane for steam lines and to maintain the top of the lines in the same plane for condensate lines except where a trap or pocket would result.  Provide suitable size sleeves for lines passing through building structure.  Install piping connected to equipment to provide flexibility for thermal stresses and for vibration.  Support and anchor pipe so that strain from weight and thermal movement of piping is not imposed on the equipment. Thoroughly clean each section of pipe, fittings, and valves of foreign matter before erection.  Before placing in position, clean the inside of black steel pipe by rapping along its full length to loosen sand, mill scale, and other foreign matter; pipe 2 inches and larger shall have a wire brush of a diameter larger than that of the inside of the pipe drawn through its entire length several times.  Before final connections are made to the apparatus, thoroughly wash out the piping interior with water.  Blow out steam piping with high-pressure steam, if available, or compressed air, removing rust, oil, chips, sand, and other material.  Plug or cap open ends of mains during shutdown periods.  Do not leave lines open at any place where any foreign matter might accidentally enter pipe.

3.1.1.1   Welding

a.  
Welding of Piping:  Welding of joints in piping, butt welds, fillet welds, bends, loops, offsets, and preparation and cleaning of pipe shall be in accordance with ASME B31.1.  Welds shall be visually examined and meet acceptance standards indicated in Chapter VI of ASME B31.1.

b.  
Quality of Welds:   Quality of welds, correction of defects, stress relieving, and preheating shall be in accordance with ASME B31.1.

c.  
Arc Welding and Gas Welding:  In accordance with ASME BPVC SEC IX.

3.1.1.2   Hangers and Supports

Unless otherwise indicated, horizontal and vertical piping attachments shall conform to MSS SP-58.  Continuous inserts and expansion bolts may be used.

3.1.1.3   Grading and Venting of Pipe Lines

Unless otherwise indicated, install horizontal lines of steam and return piping to grade down in the direction of flow with a pitch of not less than one inch in 30 feet, except in loop mains and main headers where the flow may be in either direction.  When counterflow of condensate within the steam pipe occurs in a portion of a pipeline, pitch up in the direction of steam flow a minimum of 6 inches per 100 feet and increase pipe diameters by one standard pipe size.  Steam mains pitched away from the boiler shall contain drip connection and air vent valves at the extreme end.  Air vents shall be provided at the highest point of any vertical riser.  Drip connections shall not be interconnected above the water line of the boiler.

3.1.1.4   Pipe Sleeves

Provide pipe sleeves where pipes and tubing pass through masonry or concrete walls, floors, roofs, and partitions.  Use Schedule 40 galvanized steel pipe sleeves in outside walls below and above grade, in floor, and in roof slabs.  Sleeves in partitions shall be zinc-coated sheet steel having a weight of not less than 0.907 psf.  Space between pipe, tubing, or insulation and the sleeve shall be not less than 1 inch.  Hold sleeves securely in proper position and location before and during construction.  Sleeves shall be of sufficient length to pass through entire thickness of walls, partitions, or slabs.  Sleeves in floor slabs shall extend 2 inches above the finished floor.  Pack space between the pipe or tubing and the sleeve firmly with oakum and caulk both ends of the sleeve with elastic cement.  Furnish sleeves in waterproofed construction with flanges and clamping rings.

3.1.1.5   Floor, Wall, and Ceiling Plates

Secure plates to the pipe with enough clearance for thermal expansion of pipe.  Use chromium-plated steel or nickel-plated cast iron plates on pipes passing through floors and partitions of toilet rooms and where indicated; use painted cast iron, malleable iron, or steel for all other plates.

3.1.1.6   Flashing for Buildings

Provide tight waterproof flashing where pipes pass through building roofs and outside walls.

3.1.1.7   Unions and Flanges

Provide unions and flanges where necessary to permit easy disconnection of piping and apparatus, and as indicated.  Provide a union for each threaded end valve.  Place unions or flanges no farther apart than 100 feet. Place unions or flanges as indicated.  Use unions on piping smaller than 2 inches in diameter, and use flanges on piping 2 inches and larger in diameter.  Provide dielectric unions or flanges between ferrous and non-ferrous piping, equipment, and fittings; except that bronze valves and fittings may be used without dielectric couplings for ferrous-to-ferrous or non-ferrous to non-ferrous connections.  Dielectric fittings shall utilize a non-metallic filler which will prevent current flow.  The spacer shall be suitable for the pressure and temperature of the service.  The fittings shall otherwise conform to the requirements of paragraph entitled "Fittings."

3.1.1.8   Traps and Connections

Traps shall be of the type and capacity for the service and shall be properly supported and connected.  Except for thermostatic traps in pipe coils, radiators, and convectors, install traps with a dirt pocket and strainer between it and the piping or apparatus it drains.  When necessary to maintain in continuous service apparatus or piping which is to be drained, provide a three-valve bypass so that the trap may be removed and repaired and condensate may drain through the throttled bypass valve. Provide a check valve on the discharge side of the trap whenever the trap is installed for lift or operating against a back pressure, or discharges into a common return line.  When a thermodynamic trap is used, a check valve is not required or recommended.  Provide test connections on the discharge side of the high and medium pressure traps when they are specifically required.  The test connection shall include a 1/2 inch globe valve with uncapped nipple.

3.1.2   Valves

3.1.2.1   General

Install valves in conformance with ASME B31.1, ASME BPVC SEC VIII D1, and as required herein, at the locations indicated and elsewhere as required for the proper functioning of the system.  Use gate valves unless otherwise directed.  Install stop valves in the supply lines equipped or located so as to permit operation from floor level, or provided with safe access in the form of walkways or ladders.  Install valves in positions accessible for operation and repair.  Provide gate valves 8 inches and larger with globe-valved bypass in accordance with MSS SP-45.

3.1.2.2   Globe Valves

Install globe valves so that the pressure shall be below the disk.  Install globe valves with the stems horizontal on steam and exhaust lines.

3.1.3   Strainers

Provide strainers with meshes suitable for the services where indicated, and where dirt might interfere with the proper operation of valve parts, orifices, and moving parts of equipment.

3.1.4   Cleaning of System

As installations of the various system components are completed, clean before final closing.  Remove foreign matter from equipment and surrounding areas.  Preliminary or final tests shall not be performed until the cleaning is approved.

3.1.5   Identification of Piping

Labels for pipes 3/4 inch diameter and larger shall bear printed legends to identify contents of pipes and arrows to shown direction of flow.  Labels shall have color coded background to signify levels of hazard in accordance with ANSI A13.1.  Legends and type and size of characters shall also conform as ANSI A13.1.  Make labels of plastic sheet CID A-A-1689 with pressure sensitivity suitable for the intended applications, or they may be premolded of plastic to fit over pipe.  For pipe smaller than 3/4 inch diameter, provide brass identification tags 1 1/2 inches in diameter with legends in depressed black filled characters.

3.2   FIELD TESTS AND INSPECTIONS

Field inspections, field tests, and trial operations specified in this section shall be performed by the Contractor.  The Contractor shall provide gas, oil, labor, equipment, and incidentals required for testing.  The Contractor shall give the Contracting Officer 5 days advance written notice of the dates and times scheduled for tests and trial operations.

3.2.1   Field Inspections

Inspect piping system prior to initial operation, for conformance to drawings, specifications, and ASME B31.1.  Equipment, material, or work rejected because of defects or non-conformance with drawings, specifications, and ASME B31.1 shall be replaced or corrected by the Contractor, as directed by the Contracting Officer.

3.2.2   Field Tests

Conduct the following tests after completion of the piping installation and prior to initial operation.

3.2.2.1   Piping System

Test piping system hydrostatically using water not exceeding 100 degrees F.  Conduct tests in accordance with the requirements of ASME B31.1 and as follows.  Test the piping system after the lines have been cleaned as herein specified and before any insulation covering has been applied.  Test piping system at 1 1/2 times the system pressure or 50 psig whichever is greater.  Before performing tests, remove or valve off from the system, gages, traps, and other apparatus which may be damaged by the test pressure.  Install a calibrated test pressure gage in the system to observe any loss in pressure.  Maintain the required test pressure for a sufficient length of time to enable an inspection to be made of joints and connections.  Perform tests after installation and prior to acceptance.

3.2.2.2   Start-Up and Operational Test

Start-up the system and initially operate with components operating. During the test, periodically clean the various strainers until no further accumulation of foreign material occurs.  Exercise care so that minimum loss of steam occur when strainers are cleaned.  Adjust safety and automatic control instruments as necessary to place them in proper operation and sequence.

3.2.2.3   Extent of Field Tests

After installation and before acceptance, subject the work of this section to necessary field tests, including those herein specified, and in Section 15950, "HVAC Testing/Adjusting/Balancing."

END OF SECTION

SECTION 15211

LOW PRESSURE COMPRESSED AIR PIPING (NON-BREATHING AIR TYPE)

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.24
(1991; Errata 1991) Cast Copper Alloy Pipe Flanges and Flanged Fittings Class 150, 300, 400, 600, 900, 1500, and 2500

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B1.20.1
(1983; R 1992) Pipe Threads, General Purpose (Inch)

ANSI/ASME B16.3
(1992) Malleable Iron Threaded Fittings

ASME/ANSI B16.5
(1996) Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24

ASME/ANSI B16.9
(1993) Factory-Made Wrought Steel Buttwelding Fittings

ASME B16.11
(1996) Forged Fittings, Socket-Welding and Threaded

ASME/ANSI B16.22
(1995) Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

ASME/ANSI B16.26
(1988) Cast Copper Alloy Fittings for Flared Copper Tubes

ASME/ANSI B16.39
(1986; R 1994) Malleable Iron Threaded Pipe Unions Classes 150, 250, and 300

ASME B31.1
(1995) Power Piping

ANSI/ASME B40.1
(1991; Special Notice 1992) Gauges - Pressure Indicating Dial Type - Elastic Element

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53
(1996) Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless

ASTM A 193
(1996; Rev. A) Alloy-Steel and Stainless Steel Bolting Materials for High-Temperature Service

ASTM A 194
(1996) Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-Temperature Service

ASTM B 88
(1996) Seamless Copper Water Tube

ASTM D 1330
(1985; R 1995) Rubber Sheet Gaskets

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1689
(Rev. B) Tape, Pressure-Sensitive Adhesive, (Plastic Film)

FEDERAL SPECIFICATIONS (FS)

FS WW-U-516
(Rev. B) Unions, Brass or Bronze, Threaded Pipe Connections and Solder-Joint Tube Connections

FS QQ-B-654
(Rev. A) Brazing Alloys, Silver

FS WW-T-696
(Rev. E) Traps, Steam and Air

FS WW-S-2739
Strainers, Sediment:  Pipeline, Water, Air, Gas, Oil, or Steam

MILITARY SPECIFICATIONS (MIL)

MIL-T-27730
(Rev. A) Tape, Antiseize, Polytetrafluoroethylene, with Dispenser

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY, INC. (MSS)

MSS SP-58
(1993) Pipe Hangers and Supports - Materials, Design and Manufacture

MSS SP-69
(1996) Pipe Hangers and Supports - Selection and Application

MSS SP-80
(1997) Bronze Gate, Globe, Angle and Check Valves

MSS SP-89
(1991) Pipe Hangers and Supports - Fabrication and Installation Practices

NATIONAL FLUID POWER ASSOCIATION (NFP(A))

NFP(A) T3.12.3 R2
(1992) Pressure Regulator - Industrial Type

PIPE FABRICATION INSTITUTE (PFI)

PFI ES-22
(1995) Color Coding of Piping Materials

SOCIETY OF AUTOMOTIVE ENGINEERS, INC. (SAE)

SAE J 513
(1996) Refrigeration Tube Fittings 

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this section, with the additions and modifications specified herein.

PART 2   PRODUCTS

2.1   LOW PRESSURE COMPRESSED AIR PIPING AND ACCESSORIES

Low pressure compressed air piping and accessories 125 psig at 150 degrees F, shall conform to the following:

2.1.1   Steel Piping

a.  
Pipe:  ASTM A 53, seamless or electric resistance welded carbon steel, Schedule 40, black.

b.  
Fittings, size 2 inches and larger:  ASME/ANSI B16.9, carbon steel, butt welding, schedule 40, or ASME/ANSI B16.5, carbon steel welding neck flanges, Class 150, ASME/ANSI B16.5, flanged fittings, carbon steel, Class 150, gaskets 1/16 inch oil resistant synthetic rubber ASTM D 1330, bolts ASTM A 193, Grade B7, and nuts, ASTM A 194, Grade 7.  Butt welded joints shall be full penetration consumable insert or backing ring type.

c.  
Fittings, size 1 1/2 inches and smaller:  ANSI/ASME B16.3, threaded malleable iron, Class 150, or ASME B16.11, forged carbon steel Class 3000 socket welding or Class 2000 threaded.  Joints may also be butt welded or flanged, as specified for sizes 2 inches and larger.

d.  
Flat-faced steel flanges:  Where connections are made to Class 125 cast iron flanges with steel flanges, use only flat-faced Class 150 steel flanges.

e.  
Unions:  ASME/ANSI B16.39, Class 1 (300 psig WOG).

2.1.2   Copper Tubing

a.  
Tubing: ASTM B 88, Type K or L, hard drawn, Class 1.

b.  
Fittings:  ASME/ANSI B16.22 wrought copper or bronze, with silver brazed joints.

c.  
Brazing filler metal:  FS QQ-B-654, Class III.

d.  
Unions:  bronze, FS WW-U-516, brazed joint type.

e.  
Flanges and flanged fittings:  ANSI B16.24, bronze, Class 150, gaskets, oil resistant synthetic rubber, ASTM D 1330, bolts ASTM A 193, Grade B7, and nuts ASTM A 194, Grade 7.

f.  
Flared fittings: ASTM B 88, Type K or L, annealed, with ASME/ANSI B16.26 or SAE J 513 flared fittings.

2.1.3   Valves
2.1.3.1   Gate Valves

a. 
Bronze Gate Valves:  MSS SP-80, Class 150, 2 inches and smaller, wedge disc, rising stem, inside screw type, with brazed joints ends when used with copper tubing.

2.1.3.2   Pressure Reducing Valves

NFP(A) T3.12.3 R2, with nominal pressure rating of not less than inlet system pressure indicated.  Provide pressure reducing valves capable of being adjusted to specified flow and pressure, and suitable for intended service.  Provide pilot valve for dome loaded type if required for proper operation.

2.1.3.3   Pressure Regulators

Diaphragm type, air loaded, tight closing single seat, brass body with integral filter and bowl.  

2.1.4   Pressure Gages
ANSI/ASME B40.1, Accuracy Grade A, for air, with steel or brass case, and nonshatterable safety glass, and a pressure blowout back to prevent glass from flying out in case of an explosion.  Gages shall have a 3 1/2 inch minimum diameter dial and a dial range of approximately twice working pressure.

2.1.5   Hangers and Supports
Provide pipe hangers and supports conforming to MSS SP-58, MSS SP-69, and ASME B31.1, except as specified or indicated otherwise.  Furnish zinc plated pipe hangers and supports except for copper plated inserts for copper piping.  Provide tubing supports of U-shaped steel bolts and nuts firmly secured to adequately support structures such as walls, columns, floors, or brackets.  Clips shall fit closely around piping but shall have sufficient clearance to permit longitudinal movement of piping during normal expansion and contraction.  Provide supports at valves, fittings, branch lines, outlets, changes in direction, equipment, and accessories.

2.1.6   Quick Disconnect Couplings
All brass and suitable for a working pressure of not less than 125 psig.  Female side of coupling (fixed end) shall have male thread connection with automatic shutoff.  Provide male side of coupling with hose stem and ball check to bleed pressure from hose and prevent hose whipping.

2.1.7   Single Cartridge Type Filters
125 psig operating pressure and filter housing of brass or bronze.  Provide cellulose cartridge filters of graded density construction capable of removing liquids and solids of 5 microns and larger.  Filter capacity shall be compatible with rated flow of equipment or pressure reducing valves provided.

2.1.8   Strainers
FS WW-S-2739.  Bronze or malleable iron body, Class 125, Style Y, Type II, simplex type, with 20-mesh Monel or stainless steel screen.

2.1.9   Traps
FS WW-T-696 to drain water and other liquids from system.  Type of traps, as indicated, and rated working pressure not less than system operating pressure.

2.1.10   Dielectric Unions
Steel female pipe thread end and copper solder-joint ends, conforming to dimensional, strength and pressure requirements of ASME/ANSI B16.39, Class 1.  Steel parts shall be galvanized or plated.  Union shall have a water-impervious insulation barrier capable of limiting galvanic current to one percent of the short-circuit current in a corresponding bimetallic joint.  When dry, it shall also be able to withstand a 600-volt breakdown test.

2.1.11   Tetrafluoroethylene Tape

MIL-T-27730 for screw-jointed pipe.

2.2   SLEEVES

2.2.1   Partitions

Galvanized sheet steel, 26 gage or heavier, of sufficient length to completely extend through partition thickness with sleeve ends flush with partition finished surface.

2.3   IDENTIFICATION LABELS FOR PIPING
Labels for pipes 3/4 inch o.d. and larger shall bear printed legends to identify contents of pipes and arrows to show direction of flow.  Except that of pipes smaller than 3/4 inch o.d., labels shall have color coded backgrounds to signify levels of hazard in accordance with PFI ES-22.  Legends and type and size or characters shall also conform to PFI ES-22.  Labels shall be made of plastic sheet in conformance with CID A-A-1689 with pressure-sensitive adhesive suitable for the intended applications or they may be premolded of plastic to fit over specific pipe outside diameters 3/4 inch and larger.  For pipes smaller than 3/4 inch o.d., furnish brass identification tags 1 1/2 inches in diameter with legends in depressed black-filled characters.

2.4   FRESH WATER

Fresh water for cleaning, flushing, and testing shall be clean and potable.

PART 3   EXECUTION

3.1   INSTALLATION

Install materials and equipment as indicated and in accordance with the manufacturer's recommendations.

3.1.1   Piping

Unless specifically stated to the contrary, fabrication and assembly shall conform to ASME B31.1 for all piping of the air system.  Piping shall follow the general arrangement shown.  Cut piping accurately to measurements established for the work.  Work piping into place without springing or forcing, except where cold-springing is specified.  Piping and equipment within buildings shall be entirely out of the way of lighting fixtures and doors, windows, and other openings.  Locate overhead piping in buildings in the most inconspicuous positions.  Where pipe passes through building structure, pipe joints shall not be concealed, but shall be located where they may be readily inspected and building structure shall not be weakened.  Avoid interference with other piping, conduit, or equipment.  Except where specifically shown otherwise, vertical piping shall run plumb and straight and parallel to walls.  Piping connected to equipment shall be installed to provide flexibility for vibration.  Adequately support and anchor piping so that strain from weight of piping is not imposed on the equipment.

3.1.1.1   Fittings

Use long radius ells where appropriate to reduce pressure drops.  Pipe bends in lieu of fittings may be used for low pressure piping where space permits.  Pipe bends shall have a uniform radius of at least five times the pipe diameter and must be free from any appreciable flattening, wrinkling, or thinning of the pipe.  Mitering of pipe to form elbows, notching straight runs to form full sized tees, or any similar construction shall not be used.  Make branch connections with welding tees, except factory made forged welding branch outlets or nozzles having integral reinforcements conforming to ASME B31.1 may be used.

3.1.1.2   Cleaning and Flushing Procedures
Before jointing and erection of piping or tubing, thoroughly clean interiors of pipe sections, tube, and components.  In steel pipe, loosen scale and other foreign matter by rapping sharply and expel by wire brush and swab.  Blow out both steel pipe and copper tube and components with compressed air at 100 psig or more.  Maintain cleanliness by closure of pipe/tube openings with caps or plugs.  Before making final terminal connections, blow out complete system with compressed air at 100 psig or more.

3.1.1.3   Changes in Pipe Size

Use reducing fittings for changes in pipe size.  The use of bushings will not be permitted.  In horizontal lines, 2 1/2 inches and larger, reducing fittings shall be of the eccentric type to maintain the bottom of the lines in the same plane.

3.1.1.4   Drainage and Flexibility

Compressed air piping shall be free of unnecessary pockets and pitched approximately 3 inches per 100 feet in the direction of flow to low points.  Where pipes must be sloped so that condensate flows in opposite direction to air flow, slope 6 inches per 100 feet or greater.  Provide flexibility by use of fittings, loops, and offsets in piping.  Install branches at top of a main to prevent carryover of condensate and foreign matter.

3.1.2   Threaded Joints

Where possible use pipe with factory cut threads, otherwise cut pipe ends square, remove fins and burrs, and cut taper pipe threads in accordance with ANSI/ASME B1.20.1.  Threads shall be smooth, clean, and full cut.  Apply thread tape to male threads only.  Work piping into place without springing or forcing.  Backing off to permit alignment of threaded joints will not be permitted.  Engage threads so that not more than three threads remain exposed.

3.1.3   Flare Fittings

Provide flare fittings only where necessary to connect copper tubing to equipment.  Use short sections of annealed tubing soldered or brazed to hard drawn tubing using couplings on expanded ends on the annealed tubing made with special tools designed for that purpose.  Make flares with the appropriate flaring tools.  Cut annealed tubing only with cutting wheel tool.  Do not ream out inside burr or lip left by the cutting wheel but fold back lip with flare tool to form seal/gasket inside flare.  When new, the flare should cover not more than 75 percent of the flare seating surface of either the male or female flare fittings.  Put the flare nut on the tube before making the flare.

3.1.4   Valves

ASME B31.1.  Install valves at the locations indicated and elsewhere as required for the proper functioning of the system.

3.1.4.1   Gate Valves

Provide gate valves unless otherwise directed.  Install valves in positions accessible for operation and repair.  Install valve with stem horizontal or above.

3.1.4.2   Globe Valves

Install globe valves so that the pressure will be below the disk.  Install globe valves with the stems vertical.

3.1.5   Hangers and Supports

Selection, fabrication and installation of piping hangers and supports shall conform to MSS SP-58, MSS SP-69, and MSS SP-89 except that spacing of the hangers and supports shall be as per Table I.

TABLE I.  MAXIMUM SPAN FOR PIPE (FEET-INCHES)

__________________________________________________________________________

                     
STD. WT.       
EX. STRONG     
COPPER     
COPPER

                     
STEEL PIPE     
STEEL PIPE     
TUBE TYPE  
TUBE TYPE

  
DIAMETER          
SCHEDULE 40    
SCHEDULE 80        
K          

L

  
INCHES

  __________________________________________________________________________

    
1/2                
5'-0"         
5'-0"           
3'-9"      
3'-6"

  ----------------------------------------------------------------------------------------------------------------

    
3/4                
5'-9"         
5'-9"          
4'-3"      
4'-3"

  ----------------------------------------------------------------------------------------------------------------    
1                  
6'-6"         
6'-6"           
5'-0"      
4'-9"

  ----------------------------------------------------------------------------------------------------------------    
1 1/2              
7'-6"         
7'-9"           
5'-9"      
5'-6"

  ----------------------------------------------------------------------------------------------------------------    
2                  
8'-6"         
8'-6"           
6'-6"      
6'-6"

  ----------------------------------------------------------------------------------------------------------------    
2 1/2              
9'-3"         
9'-6"           
7'-3"      
7'-0"

  ----------------------------------------------------------------------------------------------------------------    
3                  
10'-3"        
10'-6"          
7'-9"      
7'-6"

  ----------------------------------------------------------------------------------------------------------------    
3 1/2              
11'-0"        
11'-0"          
8'-3"      
8'-3"

  ---------------------------------------------------------------------------------------------------------------- 

3.1.6   Pressure Gages

Provide pressure gages with a shut-off valve or petcock installed between the gage and the line.

3.1.7   Strainers

Provide strainers with meshes suitable for the services where indicated, or where dirt might interfere with the proper operation of valve parts, orifices, or moving parts of equipment.

3.1.8   Cleaning of System

Clean the various system components before final closing as the installations are completed.  Remove foreign matter from equipment and surrounding areas.  Preliminary or final tests will not be permitted until the cleaning is approved by the Contracting Officer.

3.1.9   Pipe Sleeves

Provide pipe sleeves where pipes and tubing pass through masonry or concrete partitions.  Hold sleeves securely in proper position and location before and during construction.  Sleeves shall be of sufficient length to pass through entire thickness of walls, partitions, or slabs.  Extend sleeves in floor slabs 2 inches above the finished floor.  Pack space between the pipe or tubing and the sleeve firmly with oakum and caulk both ends of the sleeve with elastic cement.

3.1.10   Floor, Wall, and Ceiling Plates

Provide chromium-plated steel or nickel-plated cast iron plates on pipes passing through floors and partitions of finished rooms.  Provide painted cast-iron, malleable iron, or steel for other areas.

3.1.11   Unions and Flanges

Provide unions and flanges where necessary to permit easy disconnection of piping and apparatus, and as indicated.  Provide a union for each connection having a screwed-end valve.  Provide unions or flanges as indicated. Provide unions on piping under 2 inches in diameter, and provide flanges on piping 2 inches and over in diameter.  Install dielectric unions or flanges between ferrous and non-ferrous piping, equipment, and fittings; except that bronze valves and fittings may be used without dielectric couplings for ferrous-to-ferrous or non-ferrous to non-ferrous connections.

3.1.12   Painting of Piping and Equipment

Paint piping and equipment in accordance with Section 09900, "Paints and Coatings."

3.1.13   Identification of Piping

Identify piping in accordance with PFI ES-22.  Use commercially manufactured piping identification labels.  Space identification marking on runs not farther apart than 50 feet.  Provide two copies of the piping identification code framed under glass and install where directed.

3.2   FIELD QUALITY CONTROL

3.2.1   Testing

3.2.1.1   General Requirements, Testing

Perform testing after cleaning.  Contractor shall provide everything required for tests. Tests shall be subject to the approval of the Contracting Officer.  Calibrate the test pressure gages with a dead weight tester within 15 days before use and certify by initial and date on a sticker applied to dial face.  Pressurize each piping system individually and check to assure that there are no cross-connections between different systems prior to hydrostatic tests.

3.2.1.2   Hydrostatic Tests and Leak Tightness Tests
a.  Preliminary Preparation

Remove or isolate from the system the compressor, air dryer, filters, instruments, and equipment which would be damaged by water during hydrostatic tests and reinstall after successful completion of tests.

b.  Performance of Hydrostatic Tests

Hydrostatically test piping systems in accordance with ASME B31.1.  Vent or flush air from the piping system.  Pressurize system for 10 minutes with water at one and one-half times design working pressure, then reduce to design working pressure and check for leaks and weeps.

c.  Compressed Air Leak Test

After satisfactory completion of hydrostatic pressure test, blow systems dry with clean, oil-free compressed air, and test with clean, dry air at design working pressure.  Brush joints with soapy water solution to check for leaks.  Install a calibrated test pressure gage in piping system to observe any loss in pressure.  Maintain required test pressure for a sufficient length of time to enable an inspection of joints and connections.

END OF SECTION

SECTION 15400

PLUMBING SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.18
(1984; R 1994) Cast Copper Alloy Solder Joint Pressure Fittings

ANSI Z358.1
(1990) Emergency Eyewash and Shower Equipment

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B16.22
(1995) Wrought Copper and Copper Alloy Solder Joint Pressure Fittings

ASME/ANSI B16.26
(1988) Cast Copper Alloy Fittings for Flared Copper Tubes

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 32
(1996) Solder Metal

ASTM B 42
(1996) Seamless Copper Pipe, Standard Sizes

ASTM B 88
(1996) Seamless Copper Water Tube

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C651
(1992) Disinfecting Water Mains

INTERNATIONAL CODE COUNCIL (ICC)

ICC IPC
(1996) International Plumbing Code

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS INDUSTRY, INC. (MSS)

MSS SP-58
(1993) Pipe Hangers and Supports - Materials, Design and Manufacture

MSS SP-69
(1996) Pipe Hangers and Supports - Selection and Application

PLUMBING AND DRAINAGE INSTITUTE (PDI)

PDI WH201
(1992) Water Hammer Arrestors 

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this section with the additions and modifications specified herein.

1.3   SYSTEM DESCRIPTION

Provide new and modify existing plumbing systems, complete and ready for operation.  Plumbing systems including manufacturer's products shall be in accordance with the required and advisory provisions of the ICC IPC.  Plumbing systems include piping less than 5 feet outside of building walls and piping beyond 5 feet outside of building walls including connections to existing exterior distribution systems.

1.4   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.4.1   Product Data
a.
Valves
b.
Plumbing fixtures
1.5   QUALITY ASSURANCE

Plumbing systems including fixtures, equipment, materials, installation, and workmanship shall be in accordance with the Plumbing Code except as modified herein.  In the Plumbing Code referred to herein, the advisory provisions shall be considered to be mandatory, as though the word "shall" had been substituted for the word "should" wherever it appears; reference to the "authority having jurisdiction," the Administrative Authority, the Plumbing Official, and the Design Engineer shall be interpreted to mean the Contracting Officer.  Capacity of equipment shall be not less than that indicated.

PART 2   PRODUCTS

2.1   DOMESTIC WATER PIPING

2.1.1   Aboveground Piping

2.1.1.1   Copper Tubing

ASTM B 88, Type L or M for aboveground piping, Type K for buried piping, with ANSI B16.18 or ASME/ANSI B16.22 solder joint fittings; or with ASME/ANSI B16.26 flared joint fittings.  Provide ASTM B 42 copper pipe nipples with threaded end connections.  Provide ASTM B 32, 95-5 tin-antimony solder, or provide Plumbing Code approved lead-free solder.  Provide copper tubing for pipe sizes 4 inches or smaller.

2.1.2   Water Valves
Provide valves suitable for minimum of 125 psig and minimum of 180 degrees F hot water.  Valves shall have threaded end connections with a union on all but one side of the valve, or solder end connections for connections between bronze valves and copper tubing.  Ball valves shall be provided.

2.1.2.1   Ball Valves

Full port design, copper alloy, except sizes 2.5 inches and larger shall be ductile-iron body or cast-iron body.  Valves shall have two-position lever handles.

2.1.3   Water Hammer Arresters
PDI WH201.

2.2   MISCELLANEOUS PIPING MATERIALS

2.2.1   Escutcheon Plates

Provide one piece or split hinge metal plates for piping entering floors, walls, and ceilings in exposed spaces.  Provide chromium-plated or polished stainless steel finish on copper alloy plates in finished spaces.  Provide paint finish on metal in unfinished spaces.

2.2.2   Pipe Sleeves

2.2.2.1   Sleeves in Non-Masonry or -Concrete Walls

Provide 26 gage hot-dip galvanized steel sheet.

2.2.3   Pipe Hangers and Supports
Provide MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support rods, except as specified or indicated otherwise.  Attach to steel joists with Type 19 or 23 clamps and retaining straps.  Attach to Steel W or S beams with Type 21, 28, 29, or 30 clamps.  Attach to steel angles and vertical web steel channels with Type 20 clamp with beam clamp channel adapter.  Attach to horizontal web steel channel and wood with drilled hole on centerline and double nut and washer.  Attach to concrete with Type 18 insert or drilled expansion anchor.  Provide Type 40 insulation protection shield for insulated piping.

2.3   FIXTURES

Provide control-stop valves shall be locked in the open position.  

2.3.1   Combination Emergency Shower and Eyewash

ANSI Z358.1, column mounted on a floor flange.  Design combination unit so components can be operated individually from a common fixture supply line.  Provide a self-cleaning, non-clogging 10 inch diameter ABS deluge shower head with elbow, full flow stay-open ball valve with pull rod and 8 inch diameter ring or triangular handle one inch interconnecting fittings, with shower head 7 feet above floor and 2 feet from wall.  Shower shall deliver a minimum of 30 gpm of water at an inlet supply of 30 psi.  Provide a self-cleaning, non-clogging eye and face wash with quick opening, full-flow valves, ABS eye and face wash receptor.   Unit shall deliver 3 gpm of aerated water at 30 psig flow pressure, with eye and face wash nozzles 33 to 45 inches above finished floor.  Provide copper alloy control valves. Provide an air-gap with the lowest potable eye and face wash water outlet located above the overflow rim by not less than the International Plumbing Code minimum, per IPC Table 608.15.1.  

PART 3   EXECUTION

3.1   INSTALLATION

Installation of plumbing systems including fixtures, equipment, materials, and workmanship shall be in accordance with the Plumbing Code, except as modified herein.  

3.1.1   Threaded Connections

Jointing compound for pipe threads shall be polytetrafluoroethylene (PTFE) pipe thread paste, pipe cement and oil, or PTFE powder and oil; apply only on male threads.  Provide exposed ferrous pipe threads with one coat of primer applied to a minimum dry film thickness of 1.0 mil.  

3.1.2   Solder End Valves

Remove stems and washers and other item subject to damage by heat during installation.  Reassemble valve after soldering is completed.  Valves without heat sensitive parts do not require disassembly but shall be opened at least two turns during soldering.

3.1.3   Pipe Supports (Hangers)

Provide additional supports at the concentrated loads in piping between supports, such as for inline water pumps and flanged valves.  Maximum of 5 foot apart at valves and pumps.

3.1.3.1   Piping to Receive Insulation

Provide temporary wood spacers between the insulation protection shield and the pipe in order to properly slope the piping and to establish final elevations.  Temporary wood spacers shall be of the same thickness as the insulation to be provided under Section 15080, "Mechanical Insulation."

3.1.3.2   Maximum Spacing Between Supports

a.  
Horizontal Piping:  Support cast-iron piping at 5 foot intervals, except for pipe exceeding 5 foot length, provide supports at intervals equal to the pipe length but not exceeding 10 feet.  Locate supports within one foot of joints at each change of direction and with 18 inches of joints for straight runs.  Support steel piping and copper tubing as follows:

MAXIMUM SPACING (FEET)

 ____________________________________________________________________________

  Nominal Pipe   One and   1.25   1.5    2   2.5    3    3.5    4    5    6

  Size (inches)  under

 ____________________________________________________________________________

  Copper Tube      6         7      8    8     9   10     11   12   13   14

3.1.4   Installation of Pipe Sleeves

Provide pipe sleeves where piping passes through walls, and partitions.  Secure sleeves in proper position and location during construction.  Provide sleeves of sufficient length to pass through entire thickness of walls, and partitions.  Provide not less than one inch space between exterior of piping or pipe insulation and interior of sleeve or core-drilled hole.  Firmly pack space with insulation.  Seal at both ends of the sleeve or core-drilled hole with plastic waterproof cement which will dry to a firm but pliable mass.  Seal both ends of penetrations through fire walls and fire floors to maintain fire resistive integrity with UL listed fill, void, or cavity material.  

3.2   FIELD QUALITY CONTROL

3.2.1   Field Testing

Before final acceptance of the work, test each system as in service to demonstrate compliance with the contract requirements.  Perform the following tests in addition to the tests specified in the Plumbing Code, except as modified herein.  Correct defects in the work provided by the Contractor, and repeat tests until work is in compliance with contract requirements. Furnish water, electricity, instruments, connecting devices, and personnel for performing tests.

3.2.1.1   Domestic Water Piping

Before applying insulation, hydrostatically test each piping system at not less than 100 psig with no leakage or reduction in gage pressure for 2 hours.

3.3   DISINFECTION

Disinfect new water piping and existing water piping affected by Contractor's operations in accordance with AWWA C651.  Fill piping systems with solution containing minimum of 50 parts per million (ppm) of available chlorine and allow solution to stand for minimum of 24 hours.  Flush solution from the systems with domestic water until maximum residual chlorine content is within the range of 0.2 to 0.5 ppm, or the residual chlorine content of domestic water supply.  Obtain at least two consecutive satisfactory bacteriological samples from new water piping, analyze by a certified laboratory, and submit the results prior to the new water piping being placed into service.  Disinfection of systems supplied by nonportable water is not required.

END OF SECTION

SECTION 15720

AIR HANDLING UNITS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

ANSI/AMCA 210
(1990) Testing Fans for Rating

AMCA 300
(1985; R 1987) Reverberant Room Method for Sound Testing of Fans

AMCA 301
(1990) Calculating Fan Sound Ratings from Laboratory Test Data

AMCA 500
(1991) Louvers, Dampers and Shutters

AIR-CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 410
(1991) Forced-Circulation Air-Cooling and Air-Heating Coils

ARI 430
(1989) Central-Station Air-Handling Units

AMERICAN SOCIETY OF HEATING, REFRIGERATING, AND AIR-CONDITIONING ENGINEERS, INC. (ASHRAE)

ASHRAE 52.1
(1992) Air-Cleaning Devices Used in General Ventilation for Removing Particulate Matter

ANSI/ASHRAE 68
(1986) In-Duct Sound Power Measurement Procedure for Fans

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 123
(1997; Rev. A) Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A 653
(1997) Steel Sheet Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 

ASTM B 117
(1997) Operating Salt Spray (Fog) Apparatus

ASTM D 1654
(1992) Evaluation of Painted or Coated Specimens Subjected to Corrosive Environments

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 2
(1993) Industrial Control and Systems Controllers, Contactors and Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC

NEMA ICS 6
(1993) Industrial Control and Systems Enclosures

NEMA MG 1
(1993; Rev. 1-4) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(1999) National Electrical Code

UNDERWRITERS LABORATORIES INC. (UL)

UL 900
(1994) Air Filter Units 

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this section with the additions and modifications specified herein.

1.3   SUBMITTALS

Submit the following in accordance with Section 01300 SUBMITTALS.

1.3.1   Product Data
a.
Central station air handlers
b.
Roof curbs
c.
Manometers
Include sound rating data and sound power level for all octave-band center frequencies or loudness level.

1.3.2   Test Reports
a.
Corrosion protection
b.
Preliminary tests
c.
Air handling and distribution equipment tests
d.
Include certification by the equipment manufacturer's representative.

1.3.3   Certificates
a.
Central station air handlers
b.
Fans
1.3.4   Operation and Maintenance Data
a.
Central station air handlers
b.
Fans
1.4   TESTING FOR CORROSION PROTECTION
Comply with ASTM A 123 or ASTM A 653, or protect equipment with a corrosion-inhibiting coating or paint system that has proved capable of satisfactorily withstanding corrosion in accordance with ASTM B 117.  Test 125 hours for equipment installed indoors and 500 hours for equipment installed outdoors or subjected to a marine atmosphere.  Each specimen shall have a standard scratch as defined in ASTM D 1654.

1.4.1   Corrosion Criteria

Upon completion of exposure, evaluate coating or painting in accordance with ASTM D 1654.  Coat or paint shall show no indication of deterioration, loss of adhesion, or indication of rust or corrosion extending further than 1/8 inch on either side of original scratch.

1.4.2   Thickness of Coating

Thickness of coating or paint system on the actual equipment shall be identical to that on the test specimens with respect to materials, conditions of application, and dry film thickness.

PART 2   PRODUCTS

2.1   FANS
Total sound power level of the fan shall not exceed 90 dBA when tested per AMCA 300 and rated perAMCA 301; statically and dynamically balanced, with air capacities, brake horsepowers, fan types, fan arrangement, sound power levels or loudness level, and static pressure as indicated.  Fan bearing life shall have a minimum average life of 200,000 hours at design operating conditions.  Provide nominal 2 mesh 0.063 inch wire diameter, stainless steel bird screens for outdoor inlets and outlets. Have thermal overload protection in the operating disconnect switches within the building.  Construct housings and impellers of aluminum or steel, except as specified otherwise.  Provide non-sparking construction where indicated.  For wiring terminations, provide terminal lugs to match branch circuit conductor quantities, sizes, and materials.  Enclose terminal lugs in terminal box sized to NFPA 70.

2.1.1   Propeller Wall Fans

ANSI/AMCA 210 with AMCA seal, direct or V-belt drive motors.  Provide shaped steel or steel reinforced aluminum blade impeller with heavy hubs, statically and dynamically balanced, keyed and locked to shaft.

2.2   CENTRAL STATION AIR HANDLERS
ARI 430 with sound rating in accordance with ANSI/ASHRAE 68, single-zone type, sound power level, and static pressure, as indicated.  Include damper section, supply blower section, filter section with mixing box section or combination filter-mixing box section, and coil heater section.  Filters and housing coils must be completely removable from the unit without having to dismantle the unit or adjacent equipment.  The air handling unit(s) shall be equipped with economizers.

2.2.1   Casings

Construct casings of galvanized steel on channel base and drain pan coated externally with manufacturers standard paint finish.  Provide removable panels and access doors for inspection and access to internal parts.  Insulate casings with manufacturer's standard materials.  For outdoor roof mounted units, provide weatherproof casing in accordance with paragraph entitled "Testing for Corrosion Protection."  Finish with seal joints, stationary galvanized steel louvers with birdscreen, and bearing AMCA Certified Ratings Seal in accordance with AMCA 500.

2.2.2   Dampers
Provide with factory mounted outside and return air dampers in mixing boxes integral face and bypass dampers on steam coil of galvanized steel blades, with vinyl bulb edging and edge seals in galvanized frame, in parallel or opposed blade arrangement with non-slip keyed connecting rods and linkages.  Permanently secure damper blades on a single shaft with self-lubricating nylon bearings.  Position damper blades across short air opening dimension.  Maximum leakage is 2 percent at 4 inch water gage differential pressure when sized for 2000 fpm face velocity.

2.2.3   Supply Blower (Fan) Sections

Centrifugal fan of forward-curved or airfoil blades with V-belt drive motor.  Belt guards are not required for internally mounted motors.  Provide variable speed motor as indicated.  Bearings shall be grease-lubricated ball-bearing type, with minimum average life of 200,000 hours at design operating conditions.

2.2.4   Vibration Isolation

For the entire fan, motor, and drive assembly, provide 2 inch nominal deflection spring vibration isolators, internally mounted at the factory together with fan discharge flexible connection and thrust restraint springs.  As an alternate, vibration isolation may be provided external to air handlers.  When alternate is chosen, provide 2 inch nominal deflection springs, pipe and duct flexible connections, thrust restraint springs, and spring type pipe hangers on pipes directly-connected to such air handlers.

2.2.5   Filter Sections
Protect permanent holding frames with rust inhibitor coating.  Provide visible identification on media frames showing model number and air-flow direction.  Provide means of sealing to prevent bypass of unfiltered air.  Except extended media with self-supporting cartridge and high efficiency particulate filters, performance shall be determined in accordance with ASHRAE 52.1.  Provide inclined-type manometers for filter stations of 2,000 cfm capacity or more, including filters furnished as integral parts of air-handling units.  Manometers with 1/10 inch graduations and spirit level shall be of sufficient length to read at least 3 inch water gage.  Equip with over-pressure safety traps and three-way vent valves.

2.2.5.1   Replaceable Air Filters

UL 900, Class 1 or 2, throw-away frames and media, 2 inch nominal thickness, and size as required.

2.2.6   Mixing Boxes

Include equally sized openings, sized to individually handle full air flow capacity.  Provide automatic dampers.

2.2.7   Outside-Air Intake

Provide each roof top unit with a unit-mounted louver, built-in rain lip, and bird screen.

2.2.8   Heating Sections

2.2.8.1   Coils

Provide removable coils per ARI 410 with access to both sides.  Enclose heating coils in a common or individual casing with headers and return bends fully contained within casing.  Coils shall have drain pans with piping connections to remove condensate.  Seal coils to casing to prevent leakage of air around coils.  Provide face and bypass dampers to regulate the proportions of conditioned and unconditioned air delivered.

2.2.8.2   Drip Pans
Provide each cooling coil section in both field-and-factory assembled casings with a stainless steel drip pan not less than 18 gage with drain connections.  Drip pans shall collect, confine, and dispose of all condensate from cooling coils and attachments, including headers, return bends, distributors, and uninsulated pipe and fittings.  Where individual eliminator blades are in section (not in one piece from top to bottom of coil bank), provide auxiliary drip troughs at bottom of each section with drains to drip pans.  Insulate drip pans with water impervious insulation of sufficient thickness to prevent condensate formation on the exterior at ambient conditions to be encountered.

2.3   MOTORS AND MOTOR STARTERS

NEMA MG 1, NEMA ICS 2, and NEMA ICS 6, respectively, with electrical characteristics as indicated.  Motors shall be totally-enclosed.  Motor starters shall be magnetic-across-the-line type with enclosure appropriate for environment in which it is installed

2.4   ROOF CURBS
Factory-fabricated sheet-steel structural members.  Provide minimum 4 inch cants for built-up roofing, 2 by 6 inch factory-installed wood nailers, and fully mitered end sections.  Provide welded 18 gage galvanized steel shell, base plate, and counter flashing and provide stiffness required to eliminating deflection.

2.5   CORROSION PROTECTION FOR MARINE ENVIRONMENTS

2.5.1   Corrosion Protection for Marine Environments

Provide a special finish on the interior of the equipment and the exterior.  Apply coating at the premises of a company specializing in such work.

2.5.1.1   Mild Steel and Factory Primed Surfaces

a. 
Synthetic Resin Primer:  36 percent, plus or minus 6 percent, solids content by volume; 1 coat, 3 mils minimum dry film thickness.

b.  
Vinyl Copolymer:  23 percent, plus or minus 4 percent, solids content by volume; 2 coats, 1 1/2 mils minimum dry film thickness per coat.

2.5.1.2   Nonferrous Heat Exchanger Fin Coil Surfaces

Vinyl copolymer, 4 coats, 1 1/2 mils minimum dry film thickness per coat.

2.5.1.3   Galvanized Surfaces

a.  
Polyamide Epoxy Primer:  48 percent, plus or minus 2 percent, solids content by volume; 1 coat, 2 mils minimum dry film thickness.

b.  
Vinyl Copolymer:  23 percent, plus or minus 4 percent, solids content by volume; 2 coats, 1 1/2 mils minimum dry film thickness per coat.

2.5.1.4   Aluminum Surfaces Other than Fin Coil Surfaces

a.  
Polyamide Epoxy Primer:  48 percent, plus or minus 2 percent, solid contact by volume; 1 coat, 2 mils minimum dry film thickness.

b.  
Vinyl Copolymer:  23 percent, plus or minus 4 percent, solids content by volume; 2 coats, 1 1/2 mils minimum dry film thickness per coat.

PART 3   EXECUTION

3.1   PREPARATION

Provide storage for equipment and materials at the project site.  Parts shall be readily accessible for inspection, repair, and renewal.  Protect materials and equipment from weather.

3.2   INSTALLATION

Install air distribution equipment as indicated and in accordance with the manufacturer's instructions.  Provide clearance for inspection, repair, replacement, and service.  Electrical work shall conform with NFPA 70and Division 16, "Electrical."  Provide overload protection in the operating disconnect switches and magnetic starters.  Locate air intake of air handling equipment at a minimum of 25 feet from industrial stacks, bathroom vents, and sanitary risers.  Prevailing wind direction shall not be  used as justification for placing air intake closer than 25 feet of exhaust stacks.  Locate annunciator panel in maintenance office or foreman's office.

3.2.1   Fans

Install with resilient mountings, flexible electrical leads, and flexible connections between fan inlet and discharge ductwork.  Provide fixed sheaves required for final air balance and safety screen where inlet or outlet is exposed.

3.3   FIELD QUALITY CONTROL

Schedule and administer specified tests.  Provide personnel, instruments, and equipment for such tests.  Correct defects and repeat the respective inspection and tests.  Give the Contracting Officer ample notice of the dates and times scheduled for tests and trial operations. Conduct inspection and testing in the presence of the Contracting Officer.

3.3.1   Inspection

Prior to initial operation, inspect equipment installation for conformance with drawings and specifications.

3.3.2   Preliminary Tests
For each item of air handling and distribution equipment and its components, perform an operational test for a minimum period of 4 hours.

3.3.3   Testing and Balancing

After preliminary tests, perform air handling and distribution equipment tests, adjustment, and balancing in accordance with Section 15950, "HVAC Testing/Adjusting/Balancing".

END OF SECTION

SECTION 15801

INDUSTRIAL VENTILATION AND EXHAUST

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH 2090
(1995) Industrial Ventilation

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9
(1990) Load Ratings and Fatigue Life for Ball Bearings

AFBMA 11
(1990) Load Ratings and Fatigue Life for Roller Bearings

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC S335
(1989) Structural Steel Buildings Allowable Stress Design and Plastic Design

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

AMCA 99
(1986) Standards Handbook

AMCA 99-0401-66
Classification for Spark Resistnat Construction

ANSI/AMCA 201
(1990) Fan Application Manual - Fans and Systems

ANSI/AMCA 210
(1990) Testing Fans for Rating

AMCA 211
(1987) Certified Ratings Program for Air Moving Devices

AMCA 261
(1992) Directory of Products Licensed to Use the AMCA Seal

AMCA 500
(1991) Louvers, Dampers and Shutters

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI IP-20
(1988) Drives Using Classical V-Belts and Sheaves Cross Sections, A, B, C, and D

ANSI IP-22
(1991) Drives Using Narrow V-Belts and Sheaves

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36
(1996) Carbon Structural Steel

ASTM A 123
(1989; Rev. A) Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

ASTM A 167
(1996) Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

ASTM A 653
(1996) Steel Sheet Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM B 117
(1995) Operating Salt Spray (Fog) Apparatus

ASTM B 152
(1997) Copper Sheet, Strip, Plate, and Rolled Bar

ASTM D 1330
(1985; R 1995) Rubber Sheet Gaskets

ASTM D 1654
(1992) Evaluation of Painted or Coated Specimens Subjected to Corrosive Environments

ASTM D 2000
(1996) Rubber Products in Automotive Applications

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1
(1996) Structural Welding Code - Steel

AWS D1.3
(1989) Structural Welding Code - Sheet Steel

ANSI/AWS Z49.1
(1994) Safety in Welding, Cutting and Allied Processes

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.219
Mechanical Power Transmission Apparatus

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-272
Caulking Compounds

CID A-A-1556
(Rev. A) Sealing Compound (Elastomeric Joint Sealant)

FEDERAL SPECIFICATIONS (FS)

FS TT-S-001543
(Rev. A) Sealing Compound:  Silicone Rubber Base (For Calking, Sealing, and Glazing in Buildings and Other Structures)

MILITARY SPECIFICATIONS (MIL)

MIL-V-12276
(Rev. D; Am. 1) Varnish, Phenolic, Baking

MIL-P-21035
(Rev. B) Paint, High Zinc Dust Content, Galvanizing Repair (Metric)

MIL-P-23236
(Rev. B; Am. 2) Paint Coating Systems, Fuel and Salt Water Ballast Tanks (Metric)

MIL-P-24441
(Rev. B; Supp. 1) Paint, Epoxy-Polyamide

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 1
(1993) Industrial Control and Systems

NEMA ICS 2
(1993) Industrial Control and Systems Controllers, Contactors and Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts DC

NEMA ICS 6
(1993) Industrial Control and Systems Enclosures

NEMA MG 1
(1993; Rev. 1-4) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 91
(1995) Exhaust Systems for Air Conveying of Materials

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION, INC. (SMACNA)

SMACNA APIDC
(1975) Accepted Industry Practice for Industrial Duct Construction

SMACNA RIDCS
(1980) Rectangular Industrial Duct Construction Standards

SMACNA RIDCSTD
(1977) Round Industrial Duct Construction Standards

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP 5
(1994) White Metal Blast Cleaning

SSPC Paint 2
(1991) Red Lead, Iron Oxide, Raw Linseed Oil and Alkyd Primer

SSPC Paint 20
(1991) Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic")

UNDERWRITERS LABORATORIES INC. (UL)

UL 214
(1997) Flame-Propagation of Fabrics and Films

1.2   GENERAL REQUIREMENTS

1.2.1   SMACNA Duct Construction Manuals

The recommendations in the Sheet Metal and Air Conditioning Contractors' National Association, Inc. (SMACNA) duct construction manuals shall be considered mandatory requirements.  Substitute the word "shall" for "should" in these manuals.

1.2.2   Fan Data

For fans include fan curves or rating tables and derating factors. Provide certified performance curves showing total pressure, power, and mechanical efficiency versus flow rate of the operating density and fan speed.  All areas of unstable operation shall be indicated.  For fans equipped with adjustable capacity controls such as varible inlet or vaneaxial fans with adjustable blade settings, minimum and maximum performance shall be indicated along with performance for fire intermediate settings.

1.2.3   Industrial Ventilation and Exhaust Systems
Submit drawings including fan installation drawings; duct systems; supports and anchor location and load imposed.

1.2.4   Start-Up Tests
Submit start-up tests reports in accordance with the paragraph entitled "Testing, Adjusting and Balancing."  Submit final test report for systems tested, describing all test apparatus, instrumentation calculations, factors, flow coefficients, sound levels, and equipment data based on ACGIH 2090 recommended forms or reasonable facsimilies thereof to suit project conditions.  Adjustment and setting data shall be included in test report.  

1.2.5   Related Requirements

Conform to Section 15050, "Basic Mechanical Materials and Methods" as well as additional requirements specified herein.

1.3   SUBMITTALS

Submit the following in accordance with Section 01300 SUBMITTAL.

1.3.1   Shop Drawings
a.   Industrial ventilation and exhaust systems
1.3.2   Product Data
a.   Fans
b.   Dampers
c.   Protective coating materials
d.   Sealants
e.   Damper regulators
f.   Supports and hangers
1.3.3   Test Reports
a.   Fan tests
b.   Ventilation and exhaust system start-up tests
1.3.4   Operation and Maintenance Data
a.   Fans, Data Package 2

b.   Industrial ventilation and exhaust systems, Data Package 2

1.3.5   Closeout Submittals
a.   Posted operating instructions
Submit text of posted operating instructions for ventilation and exhaust systems.

1.4   QUALITY ASSURANCE

1.4.1   TAB Requirements

Requirements are specified in Section 15950, "HVAC Testing/Adjusting/Balancing" and Section 15951, "Testing Industrial Ventilation Systems."

1.5   POSTED OPERATING INSTRUCTIONS
Provide for ventilation and exhaust system.  In addition, permanently mark, drill, and pin as an integral part of device, final adjustment and settings pursuant to testing, adjusting, and balancing.

1.6   SAFETY PRECAUTIONS

1.6.1   Guards and Screens

Provide metal personnel safety guards for normally accessible unducted fan inlets and discharges and moving power transmission components in accordance with OSHA 29 CFR 1910.219.

1.6.2   Welding

Conform to ANSI/AWS Z49.1 for safety in welding and cutting.

PART 2   PRODUCTS

2.1   FANS, GENERAL REQUIREMENTS FOR

2.1.1   General Performance, Component, and Other Requirements

Fans shall have certified performance ratings as evidenced by conformance to the requirements of AMCA 211, and shall be listed in AMCA 261, or shall be currently eligible for such listing.  Fans shall generally be in accordance with AMCA 99 unless superseded by other requirements stated elsewhere herein.  Determine performance data for fans in accordance with ANSI/AMCA 210.  Select fans to minimize the exposure of personnel working in or occupying the immediate installation area.  Scheduled fan performance is the performance required under specified or indicated installation conditions with specified or indicated accessories.  The net installed air performance of the fan, with accessories/appurtenances in place, shall be sufficient to meet the scheduled performance within the limits of the fan rating certification tolerance.  Affix the manufacturer's product identification nameplate to each unit.  Apply additional requirements for specific service or generic type or class of fan.  If nonuniform air flow conditions are likely to be encountered, contact the fan manufacturer to ensure that the fan is rated for the additional fan inlet and outlet effect.  Install fans to minimize fan system effect in accordance with ANSI/AMCA 201.  Fans shall be listed in the Directory of Products licensed to use AMCA seal.

2.1.2   Bearings and Lubrication

Precision anti-friction or sleeve type with provisions for self-alignment and for radial and thrust loads imposed by the service.  Provide water-cooled bearings where required for the service or recommended by the manufacturer.

2.1.2.1   Anti-friction Bearings

Constructed of steel alloys with a certified L-10 minimum rated life of 20,000 hours under load conditions imposed by the service.  Rated and selected in accordance with AFBMA 9 and AFBMA 11.  Provide with dust-tight seals suitable for environment and lubricant pressures encountered; cast ferrous metal housing, bolted-split pillow block type where located within fan casings; grease lubricated with provisions to prevent overheating due to excess lubricant; surface ball check type grease supply fittings.  Provide manual or automatic grease pressure relief fittings visible from normal maintenance locations.  Include lubrication extension tubes where necessary to facilitate safe maintenance during operation and fill tubes with lubricant prior to equipment operation.  Prelubricated, sealed, anti-friction bearings, which conform to above specified materials and L-10 life requirements, may be provided for fans requiring less than 1/2 horsepower.

2.1.3   Motors and Motor Starters

Conform to NEMA MG 1 and NEMA ICS 1 and NEMA ICS 2.  Motors shall not exceed 1800 rpm, unless otherwise indicated, and shall be explosion proof type.  Provide magnetic-across-the-line type motor starters with enclosure in accordance with NEMA ICS 6.  Provide single-phase motors with inherent thermal overload protection with manual reset. Provide three-phase motors with thermal overload protection in the control panel. Provide permanently lubricated or grease-lubricated ball or roller bearings; auxiliary lubrication and relief fittings on outside of fan casing; arrange grease lines to minimize pressure on bearing seals.  Motor power shall not be less than brake power required with blades set at maximum pitch angle at any air delivery from the indicated amount down to 50 percent thereof.

2.1.4   Guards and Screens

Construct guards and screens to provide, as applicable:  required strength and clearance with minimal reduction in free area at fan inlets and discharges; cooling; access panels for tachometer readings; ease of sectional disassembly for maintenance and inspection functions where guard total weight exceeds 50 pounds; weather protection where components are weather exposed.  Installed guards and screens shall not negate noise control and vibration isolation provisions.  

2.1.5   Power Transmission Components

2.1.5.1   Fan Drives

V-belt type.  V-belt drives shall conform to ANSI IP-20 and ANSI IP-22.  Drives shall be applied in accordance with the manufacturer's published recommendations, unless specified otherwise.  Base power rating of a V-belt drive on maximum pitch diameter of sheaves.  Provide classical belt section adjustable sheave type, with a minimum service factor of 1.5 for drives with motors rated up to and including 30 hp.   Provide at least two belts for drives with motors rated one hp and above.

2.1.5.2   Sheaves

Statically and dynamically balanced, machined cast ferrous metal or machined carbon steel, bushing type, secured by key and keyway.  Pitch diameter or fixed sheaves and adjustable sheaves, when adjusted to specified limits, shall not be less than that recommended by NEMA MG 1.  Select adjustable sheaves that provide the required operating speed with the sheave set at midpoint of its adjustment range.  The adjustment range for various size and type belts shall be:  16 percent, minimum for Classical section belts; 12 percent, minimum for Narrow section belts. Belt deflection in adjustable sheave drives shall not exceed 1 1/2 degrees.  Provide companion sheaves for adjustable sheave drives with wide groove spacing to match driving sheaves, except that standard fixed pitch spacing may be used for all two-through-four groove drives whose center-to-center dimensions exceed the following:  "A" and "B" Section 16 inches; "C" Section 25 inches; "D" Section 36 inches.  Furnish endless, static dissipating, oil-resistant, synthetic cloth or filament reinforced elastomer construction belts.

2.1.6   Special Construction for Hazardous Areas

2.1.6.1   Spark-Resistant

Construct paint exhaust fans units in accordance with AMCA 99-0401-66; Type A.  Provide electrical grounding of fan parts and grounding to building structure where fume or vapor handling systems conforming to NFPA 91 are specified.  Do not place bearings in the air stream.

2.1.7   Protective Coating for Fans

Prepare and coat fans as follows:  Replace bolts required to provide access or adjustment and normally threaded into the coated surface with studs or bolts having heads continuously welded inside.  Omit sharp edges, self-tapping screws, and permanent threads protruding into the coated surface.  Eliminate hairline cracks and sharp inside corners by continuous welding, brazing, or filling with high melting point solder.  Seal impeller hub to the shaft.  Construct housing split to use external throughbolts. Flange inlet and outlet and consider as fan interior.  Peen or grind welds smooth, and grind outside corners to approximately 1/16 inch radius. Sandblast metal surfaces to white metal in accordance with SSPC SP 5Coat interior surfaces of housing in contact with airstream, including inlet, impeller and shaft, flange faces, shaft seal, exterior surfaces of housing, and bearing and motor pedestal.  Do not coat bearings, coupling, motor, drive, or other auxiliaries.  Coat fan with phenolic.  Statically and dynamically balance the fan in two planes after coating and finishing, and where material has been removed, refinish and rebalance the fan as specified herein.

2.2   TUBEAXIAL FANS

Direct-connected with adjustable V-belt drive with motor out of air stream.  When belt-driven, provide internal and external belt guards and adjustable motor mounts.

2.2.1   Fan Impeller Blades

Air-foil type, designed to provide the efficiency indicated.  In fan selection, consider and account for any losses due to the size of the motor in relation to the fan hub diameter.  

2.2.2   Fan Casings

Cylindrical construction, with flanged inlets and outlets. Provide casings with bolted or hinged access plates adequate for inspection and servicing of internal parts.

2.3   BASIC MATERIALS

2.3.1   Coated and Uncoated Carbon Steel Sheets, Plates, and Shapes

2.3.1.1   Mill Galvanized Steel Sheet

ASTM A 653, lock forming quality, Coating G-90.

2.3.1.2   Mill Galvanized Steel Shapes

ASTM A 36 galvanized in accordance with ASTM A 123 or ASTM A 653.

2.3.2   Corrosion Resistant (Stainless) Steel

ASTM A 167, Type 304L or Type 316L with mill finish, except as otherwise specified.

2.3.3   Corrosion Protection

Treat equipment fabricated from ferrous metals that do not have a zinc coating conforming to ASTM A 123 or ASTM A 653 for prevention of corrosion with a factory coating or paint system that will withstand 500 hours in a salt-spray fog test.  Perform salt-spray fog test in accordance with ASTM B 117.  Each specimen shall have a standard scribe mark as defined in ASTM D 1654.  Upon completion of exposure, evaluate and rate the coating or paint system in accordance with procedures A and B of ASTM D 1654.  The rating of failure at the scribe mark shall be not less than six (average creepage not greater than 1/8 inch).  The rating of the unscribed area shall be less than ten (no failure).  Thickness of coating or paint system on the actual equipment shall be identical to that on the test specimens with respect to materials, conditions of application, and dry-film thickness.

2.4   FIRE DAMPERS
Provide curtain type with interlocking blades with frame and operating mechanism housed out-of-air stream, constructed and rated in accordance with AMCA 500.  Furnish dampers for indicated stream flow, to equal or exceed fire resistance rating of 1 1/2 hours or 3 hours as required.  Fire damper shall be rattle-free.  Provide one spare fusible link for testing of each fire damper operation and one spare fusible link for each fire dampers, but not less than two.

2.5   MISCELLANEOUS MATERIALS

2.5.1   Filler Metal, Welding

AWS filler metal specification and grade compatible with base materials to develop full joint strength.

2.5.2   Flashing Materials

Mill galvanized, phosphatized, steel sheet with minimum spangle, conforming to ASTM A 653, Coating G90, 24 gage minimum thickness.  Mill No. 1 or 2D finished, stainless steel, fully annealed, soft temper, conforming to ASTM A 167, Type 304, 0.015 inch minimum thickness.  Mill finished copper, conforming to ASTM B 152, minimum 16 ounces per square foot. 

2.5.3   Flexible Connectors
2.5.3.1   General Service

Airtight, fire-retardant, fume and vapor resistant, chloroprene or chlorosulfonated polyethylene impregnated, woven fibrous glass fabric, rated for continuous service at 250 degrees F, conforming to UL 214, with 20 ounce per square yard weight for service at 2 inches water gage and under and 30 ounce per square yardweight for service over 2 inches water gage.  Provide with or without integral 24 gage mill galvanized sheet metal connectors.

2.5.4   Gaskets
2.5.4.1   Elastomer Buna N

Sheet, 1/8 inch thick, conforming to ASTM D 2000, Type 2BG410B14.

2.5.4.2   Elastomer Chloroprene

Sheet, 1/8 inch thick, conforming to ASTM D 2000, Type 2BE410B14.

2.5.4.3   Rubber

Sheet, 1/8 inch thick red or black, natural, reclaimed, synthetic rubber or mixture thereof, conforming to ASTM D 1330.

2.5.5   Protective Coating Materials
2.5.5.1   Baked Unmodified Phenolic

MIL-V-12276, Type II.

2.5.5.2   Epoxy Coating

Conform to MIL-P-23236, Type I, Class 1 or MIL-P-24441 system, Formula 150 green primer 3 mils, Formula 151 haze gray 3 mils, and Formula 152 white 3 mils.

2.5.5.3   Inorganic Zinc Coating

SSPC Paint 20, Type I-C (Self-cure type).

2.5.5.4   Galvanizing Repair Paint

Conform to MIL-P-21035.

2.5.6   Sealants
2.5.6.1   Elastomeric

Sealant specified in these specifications or referenced standards as elastomeric or without further qualification, shall be silicone, polyurethane, polysulfide, polyisobutylene, or acrylic terpolymer suitable for the service.  For sealing of nongasketed duct joints during fabrication or assembly, sealant shall be polyurethane, acrylic terpolymer or polysulfide.  Sealants shall conform to the following:

a.  
Silicone:  Conforming to FS TT-S-001543, single component type, not requiring primed substrate, with manufacturer published estimated life of 30 years and a maximum 5 percent shrinkage when cured.

b.  
Polyurethane:  Conforming to CID A-A-1556, Type 2, Class A, single component type, not requiring primed substrate, with manufacturer published estimated life of 20 years and a maximum 10 percent shrinkage when cured.

c.  
Polysulfide:  Conforming to CID A-A-1556, Type 2, Class A, single component type, not requiring primed substrate, with manufacturer published estimated life of 20 years and a maximum 10 percent shrinkage when cured.

d.  
Polyisobutylene/Butyl:  Conforming to CID A-A-272, Type 1, single component type, not requiring primed substrate, with manufacturer published estimated life of 10 years and a maximum 15 percent shrinkage when cured.

e.  
Acrylic Terpolymer:  Conforming to CID A-A-1556, single component type, not requiring primed substrate, with manufacturer's published estimated life of 20 years and a maximum 10 percent shrinkage when cured.

2.5.6.2   Hard Cast Caulking for Exterior Ducts

Mineral and adhesive impregnated woven fiber tape with adhesive activator for exterior round or rectangular duct joints.

2.5.6.3   Caulking of Building Surface Penetration

Foamed silicones, two-component, fire-resistant, low-exotherm, room temperature vulcanizing silicone.

2.6   SPECIALTIES

Steel, cast iron, stainless steel, nonferrous metal, or plastic to match duct construction, or as indicated.

2.6.1   Access Ports, Test

With gasketed screw cap and flange, to suit exhaust service.

2.6.2   Damper Regulators
Incremental position indicating and locking type, with satin finish chrome plated, flush surface mounting cover and regulator box where concealment is required in finished spaces.  For splitter dampers, provide splitter tip mounted trunion brackets with self-locking screw regulator or rods.

2.7   SUPPORTS AND HANGERS
2.7.1   General Requirements for Supporting Elements

Provide ducting systems and equipment supporting elements including but not limited to building structure attachments; supplementary steel; hanger rods, stanchions and fixtures; vertical duct attachments; horizontal duct attachments; anchors; supports.  Design supporting elements for stresses imposed by hurricane force, with a minimum safety factor of 4.0 based on duct being 50 percent full of particulate conveyed.  Supporting elements or exterior systems shall conform to SMACNA APIDC, SMACNA RIDCSTD, SMACNA RIDCS, and NFPA 91, as applicable, and modified and supplementary requirements specified herein.  Do not use weld studs and powder actuated anchoring devices to support mechanical systems components without prior approval.

2.7.2   Vertical Attachments

Provide in accordance with SMACNA Standards, except mill galvanized iron straps shall be a minimum of one inch wide, 16 gage thick.

2.7.3   Horizontal Attachments

Provide as indicated in accordance with SMACNA Standards.

2.7.4   Supplementary Steel

Provide where required to frame structural members between existing members or where structural members are used in lieu of commercially rated supports.  Such supplementary steel shall be fabricated in accordance with the AISC S335.

2.8   DUCTWORK AND FUME COLLECTION

2.8.1   General Requirements for Fume Collection Ductwork

Provide ductwork in accordance with best practice recommendations and requirements of SMACNA RIDCSTD and SMACNA RIDCS for Class I duct and requirements specified or indicated.

2.8.2   Fabrication of Fume Collection Ductwork

Provide indicated sizes, lengths and configuration without deviation unless otherwise approved.  Assemble ductwork airtight as defined under paragraph entitled "Ductwork Structural Integrity and Leakage Testing," in this section and include necessary reinforcements, bracing, supports, framing, gasketing and fastening to guarantee rigid construction and freedom from vibration, airflow induced motion, and excessive deflection.  For paint flume exhaust systems, provide SMACNA Class 1 construction with any of the reference standard seams and connections being acceptable.  Provide flanges at plenums, enclosure connections, where necessary for ease of access to equipment or maintenance disassembly, and where indicated.  Provide elbows and fittings a minimum 2 gages heavier than straight ducts of equal diameter.

2.8.3   Radius Elbows

Fabricated from butt welded specified piece gore sections or from formed welded or seamless tubing to a minimum centerline radius of 2.0 diameters.  Assemble, weld, and finish ground gore sections to eliminate internal projections.  Construct gored elbow in accordance with the following:

      16 inches diameter and less             Over 16 inches diameter

      90 degree - 5 piece minimum             90 degree - 7 piece minimum

      60 degree - 4 piece minimum             60 degree - 6 piece minimum

      45 degree - 3 piece minimum             45 degree - 5 piece minimum

      30 degree - 3 piece minimum             30 degree - 4 piece minimum

      15 degree - 2 piece minimum             15 degree - 3 piece minimum

2.8.4   Flanged Joints

Gasketed with full face gaskets 1/8 inch thick red or black rubber as specified under paragraph, "Miscellaneous Materials," in this section.

2.8.5   Access Doors

Provide hinged, gasketed, and fitted with snap-action closures access doors.  Equip accesss door with gaskets of common weatherstripping type, foamed, closed-cell, elastomer with pressure sensitive adhesive back. Provide cleanout adjacent to every bend and vertical riser.  In horizontal duct runs, locate cleanout door with maximum of spacing of 12 feet for ducts 12 inches or less in diameter and 20 feet for larger ducts.

2.8.6   Flexible Connectors

Provide drawband secured flexible connectors, conforming to requirements specified under paragraph, "Miscellaneous Materials," in this section, utilizing 1/8 inch thick reinforced elastomer, fabricated into a cylindrical shape by vulcanizing or otherwise bonding longitudinal seam. 

2.9   PROTECTIVELY COATED STEEL DUCTS
Ductwork, Protectively Coated Steel, For Corrosive Marine Environment:

2.9.1   General Requirements for Protectively Coated Steel Ductwork

Fabricate interior paint exhaust system ductwork from galvanized steel with joints and protectively coated interior surfaces.  Construct ductwork to handle paint fumes.  Provided ductwork in accordance with best practice recommendations and requirements of SMACNA RIDCSTD and SMACNA RIDCS for Class I duct.

2.9.2   Protective Coating

Provide PVC protective coatings for exterior duct as specified under "Protective Coating Materials" subparagraph of paragraph entitled "Miscellaneous Materials," in this section.  Provide PVC coating to interior and exterior of duct surfaces.   Exterior fan surfaces shall be finished protectively coated for marine environment.

2.9.3   Fabrication of Protectively Coated Ductwork

Construct protectively coated ductwork for corrosive fume and vapor exhaust in accordance with SMACNA RIDCSTD and SMACNA RIDCS, manufacturers recommendations, and as specified herein.  Provide indicated sizes, lengths and configuration without deviation, unless otherwise approved.  Install ductwork to be water washable, and airtight as defined under paragraph entitled "Ductwork Structural Integrity and Leakage Testing," in this section.  Provide necessary reinforcements, bracing supports, framing, gasketing, and drainage provisions, and fastening to guarantee rigid construction and freedom from vibration, airflow induced motion, and excessive deflection.  Rigid construction is required to prevent damage to or failure of protective coating during construction, transport, erection, and on-off system operation.  Only companion angle flanged joints shall be permitted. 

2.9.4   Radius Elbows

Fabricated radius elbows from butt welded specified piece gore sections or from formed welded or seamless tubing to a minimum centerline radius of 2.0 diameters and preferably 2.5 times the duct diameter. Assemble, weld, and finish ground gore sections to prevent internal crevices and projections.  Construct gored elbow in accordance with the following:

      16 inches diameter and less                 Over 16 inches diameter

      90 degree - 5 piece minimum              90 degree - 6 piece minimum

      60 degree - 4 piece minimum              60 degree - 5 piece minimum

      45 degree - 3 piece minimum              45 degree - 4 piece minimum

      30 degree - 3 piece minimum              30 degree - 3 piece minimum

      15 degree - 2 piece minimum              15 degree - 2 piece minimum

2.9.5   Flanged Joints

Gasketed with full-face gaskets which are one-piece, heat, adhesive or solvent vulcanized, or bonded and assembled to prevent drainage and limit extrusion or cavity at joint.

2.10   STACKHEADS

Provide SMACNA APIDC no loss type stackheads for vertical discharge to the atmosphere unless indicated otherwise.  Weather caps are prohibited.  Provide bracing or guy wires for wind loads on stacks as indicated.  Discharge stacks should be vertical and terminate at a point where height or velocity prevents reentry of exhaust air.

2.11   FILTRATION SYSTEM

Furnish and install three stage paint arrestor filtration in the paint bays.  The filtration system shall meet NESHAP method 319 standards.  System shall be at lest 95% efficient down to 2.5 micron for solid phase and at least 95% efficient down to 2.0 micron for liquid phase.  Installation shall include filters, filter frames, and all required accessories to create a complete installation.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Installation Requirements

Install in accordance to NFPA 91, and SMACNA RIDCSTD, and SMACNA RIDCS.  Provide mounting and supports for equipment, ductwork, and accessories, including structural supports, hangers, stands, clamps and brackets, access doors, and dampers.  Install accessories in accordance with the manufacturer's instructions.  

3.1.2   Electrical Ground Continuity

Where electrical ground continuity is required, provide brazed connection insulated, multi-strand, copper wire jumpers across points of discontinuity.  Provide connection to ground and continuity testing as part of the work of Division 16.

3.1.3   Building Penetrations

3.1.3.1   General Penetration Requirements

Provide properly sized, fabricated, located, and trade coordinated sleeves and prepared openings, for duct mains, branches, and other item penetrations, during the construction of the surface to be penetrated. Provide sleeves for round duct 15 inches and smaller and prepared openings for round duct larger than 15 inches and square or rectangular duct.  Fabricate sleeves, except as otherwise specified or indicated, from 20 gage, 0.0396 inch thick mill galvanized sheet metal. Sleeves penetrating load bearing surfaces shall be standard weight galvanized steel pipe.  Provide roof penetrations as shown in SMACNA APIDC.

3.1.3.2   Framed Opening

Provide framed openings in accordance with approved shop drawings.  Refer to paragraph entitled "Fire Dampers," in this section, for related work.

3.1.3.3   Clearances

Provide a minimum one inch clearance between penetrating and penetrated surfaces.  Fill clearance space with bulk fibrous glass or mineral wood or foamed silicone and seal and close.

3.1.3.4   Tightness

Penetration shall be weathertight, vaportight to prevent vapor transmission to conditioned spaces.

3.1.3.5   Sealants

Provide sealant of elastomeric type or foamed silicone type, as specified under paragraph entitled "Sealants," in this section.  Apply to oil free surfaces to a minimum 3/8 inch depth.

3.1.3.6   Closure Collars

Provide a minimum 4 inches wide, unless otherwise indicated, for exposed ducts and items on each side of penetrated surface, except where equipment is installed.  Install collar tight against the surface and fit snugly around penetrating item without contact.  Grind sharp edges smooth to prevent damage to penetrating surface.  Fabricate collars for round ducts 15 inches in diameter or less from 20 gage, 0.0396 inch nominal thickness, mill galvanized steel.  Attach collars a minimum of 4 fasteners to where the opening is 12 inches in diameter or less, and a minimum of 8 fasteners where the opening is 20 inches in diameter or less.  Fabricate collars for square and rectangular ducts with a maximum side of 15 inches or less from 20 gage, 0.0396 inch nominal thickness, mill galvanized steel.  Fabricate collars for round, square, and rectangular ducts with minimum dimension over 15 inches from 18 gage, 0.0516 inch in nominal thickness, mill galvanized steel.  Install collars with fasteners a maximum of 6 incheson center.  Where penetrating items are irregularly shaped and where approved, smoothly finished, fire-retardant, foamed silicone elastomer may be utilized without closure collar.

3.1.4   Installation of Fire Dampers

Install fire dampers at locations indicated.  Provide units and connecting ductwork in accordance with applicable provisions of NFPA 91,  AMCA 500, and as indicated.  Install retaining angles, sleeves, break-away connections, and duct access doors at each damper, as required.  Minimum thickness of sleeves shall be 14 gage.  Duct access doors shall be hinged.  Prior to acceptance, simulate conditions to cause each unit to function automatically.  Apply safe, nonflame, heat source to fusible links and replace test activated fusible links.

3.1.5   Installation of Flexible Connectors

Flexibly connect duct connected and vibration isolated fans and specified or indicated components.  When fans are started, stopped, or operating, flexible connector surfaces shall be curvilinear, free of stress induced by misalignment or fan reaction forces, and shall not transmit vibration.  Leakage shall not be perceptible to the hand when placed within 6 inches of the flexible connector surface or joint.  Provide a minimum of 6 inches and a maximum of 2 feet active length with a minimum of one inch of slack, secured at each end by folding in to 24 gage sheet metal or by metal collar frames.

3.1.6   Installation of Supports

3.1.6.1   Selection

Select duct and equipment support system taking into account the best practice recommendations and requirements of SMACNA RIDCSTD, SMACNA RIDCS, and NFPA 91; location and precedence of work under other sections; interferences of various piping and electrical work; facility equipment; building configuration; structural and safety factor requirements; vibration and imposed loads under normal and abnormal service conditions.  Indicated support sizes, configurations, and spacings are the minimal type of supporting component required for normal loads.  Where installed loads are excessive for the normal support spacings, provide heavier duty components or reduce the element spacing.  After system start-up, replace or correct support elements which vibrate and cause noise or possible fatigue failure.  Exercise special care to prevent cascading failure.

3.1.6.2   General Requirement for Supports

Securely attach supporting elements to building structural steel or structural slabs.  Where supports are required between building structural members provide supplementary structural steel as specified for work under this section.  On submittals show location of supports and anchors and loads imposed on each point of support or anchor.  Do not hang ductwork or equipment from piping, or other ducts or equipment.  Attach supports to structural framing member and concrete slab.  Do not anchor supports to metal decking unless a means is provided and approved for preventing the anchor from puncturing the metal decking.  Where supports are required, between structural framing members, provide suitable intermediate metal framing.  Where C-clamps are used, provide retainer clips.  A maximum span of 10 feet shall exist between any two points, with lesser spans as specified or as required by duct assemblies, interferences, and loads imposed or permitted.  Provide a minimum one set of two vertical support elements for each point of support and each length of duct, except as otherwise specified.  Install supports on both sides of all duct turns, branch fittings, and transitions.  Cross-brace hangers sufficiently to eliminate sway.  Perforated strap hangers are prohibited.  Where ductwork system contains heavy equipment, hang such equipment independently of the ductwork.  

3.1.6.3   Methods of Attachment

Clamp, or weld when approved, attachment to building structural steel in accordance with AWS D1.1.  Construct masonry anchors selected for overhead applications of ferrous materials only.  Install masonry anchors in rotary, non-percussion, electric drilled holes.  Self-drilling anchors may be used provided masonry drilling is performed with electric hammers selected and applied in such a manner as to prevent concrete spalling or cracking.  Pneumatic tools are prohibited.

3.1.7   Welding

Welding test agenda shall be done in accordance with the applicable provisions of AWS D1.1 and AWS D1.3.

3.1.8   Test Ports

Provide test access ports at points required for work under paragraph entitled "Testing, Adjusting, and Balancing," in this section.  Locate test ports in straight duct as far as practical downstream of fans, change of direction fittings, takeoffs, interior to duct accessories, and like turbulent flow areas.

3.1.9   Ductwork Cleaning

Protect duct openings from construction debris using temporary caps, flanges, or other approved means.  Clean dirty duct interior with high velocity oil-free air streams or by vacuum cleaning as required by project conditions.  After construction is complete but accessible and prior to acceptance, remove all construction debris from exterior surfaces.  Do not close duct inspection ports until inspected by the Contracting Officer.

3.1.10   Protective Coating Work

3.1.10.1   General Requirements for Protective Coating Work

Provide protective coating on interior and exterior surfaces of duct where indicated. 

3.1.10.2   Field Inspection of Protective Coating Work

Visually inspect coated surfaces from a maximum distance of 5 feet with special attention given to corners and crevices.  Check coating thickness in accordance with SSPC Paint 2.  Perform inspection immediately prior to erection of ductwork and equipment and in the presence of the Contracting Officer.  Repair coating as required.  Apply additional coating if thickness is not sufficient.

3.1.11   Factory and Field Painting and Finishing

3.1.11.1   Factory Work

Factory finish interior ferrous metal and other specified metallic equipment and component surfaces with manufacturer's standard surface preparation, primer, and finish coating.  Factory finish exterior to building space ferrous metal surfaces and other exterior to building and interior to building metallic or nonmettallic surfaces with specified protective coating system in accordance with the paragraph entitled "Protective Coating Material," in this section and otherwise with manufacturer's standard surface preparation, primer and finish which meet the requirements of paragraph entitled "Corrosion Prevention."

3.1.11.2   Field Work

Touch-up or if necessary, repaint factory applied finishes which are marred, damaged, or degraded during shipping, storage, handling, or installation to match the original finish.  Clean and prime field or shop fabricated ferrous metals required for the installation specified under this section in accordance with the applicable provisions of Section 09900, "Paints and Coatings."  Painting of surfaces not otherwise specified and finish painting of items only primed at the factory or elsewhere, are specified as part of the work under Section 09900, "Paints and Coatings."

3.2   TESTING, ADJUSTING, AND BALANCING

3.2.1   Ductwork Structural Integrity and Leakage Testing

Inspect and test systems pressure rated higher than 2 inches water gage for structural integrity and leakage as systems or sections during construction but after erection, as work progresses, in system or section lengths not exceeding 100 feet.  Test for structural integrity at 25 percent in excess of system fan positive or negative total pressure.  

3.2.2   Power Transmission Components Adjustment

Test and adjust V-belts and sheaves for proper alignment and tension preliminary to operation and after 72 hours of operation at final speed, in the presence of the Contracting Officer.  Belts on drive side shall be uniformly loaded, not bouncing.  

3.2.3   Preliminary Tests

Conduct an operational test on the entire exhaust duct systems, components, and equipment for a period of not less than 6 hours after power transmission components are adjusted.  Replace filters, if any, after preliminary tests and prior to conducting final acceptance tests.

3.2.4   Testing, Adjusting, and Balancing Work

Perform work in accordance with the applicable and recommended procedures of:  ACGIH 2090.  Provide apparatus, certified, calibrated, instrumentation including that to measure sound levels, motor current, and power factor.  Unless approved otherwise, instruments shall be limited to manometers and approved aneroid type gages (such as a Magnehelic). Velometers may be used for low velocity measurements if approved by the Contracting Officer.

3.2.5   Systems Volume Acceptance Criteria

Systems final volume shall be within the following limits:

Fan:  Plus 10 percent, minus zero percent of design volume at design temperature

Note:  Tolerances shall be taken on clean or dirty conditions as indicated on the drawings.

3.3   SYSTEMS OPERATION DEMONSTRATION

After systems and equipment testing, adjusting, and balancing has been completed and accepted, demonstrate the complete and correct functioning of systems equipment and controls by operation through normal ranges and sequences, and by simulation of abnormal conditions, including the manual tripping of fire dampers.  Manually and automatically cause every device to function as intended.  Readjust, as necessary, any settings and after sufficient operating time, but not less than 6 hours, verify ability of equipment and controls to establish and maintain stable and accurate operation and required system performance.  Note any abnormal deviations, such as excessive vibration, noise, and heat, binding damper mechanisms, and incorrect fan rotation.  Make any necessary repairs, replacements or adjustments.

END OF SECTION

SECTION 15810

DUCTWORK AND DUCTWORK ACCESSORIES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

AMCA 500
(1991) Louvers, Dampers and Shutters

AMCA 501
(1985) Application Manual for Air Louvers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 653
(1996) Steel Sheet Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by Hot-Dip Process

ASTM C 553
(1992) Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial Applications

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 90A
(1996) Installation of Air Conditioning and Ventilating Systems

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION, INC. (SMACNA)

SMACNA DCS
(1985) HVAC Duct Construction Standards - Metal and Flexible

UNDERWRITERS LABORATORIES INC. (UL)

UL 181
(1996; R 1996) Factory-Made Air Ducts and Air Connectors

UL 555
(1995; Bul. 1996) Fire Dampers 

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this section with the additions and modifications specified herein.

1.3   PRESSURE CLASSIFICATION

SMACNA DCS, Section 1, and as indicated.

1.4   Design Requirements

1.4.1   Duct Span Versus Reinforcement Schedule
Submit maximum duct dimension, board stiffness rating, board thickness, type and spacing of reinforcement, and maximum duct static pressure.

1.4.2   Louvered Penthouse

Submit test report for withstanding 125 mph wind force.

1.4.3   Automatic Dampers

Submit certification of damper leakage testing and conformance with AMCA 500 and specified maximum leakage or pressure drop requirements.

1.4.4   Sound Pressure Level Rating
Submit for inlets and outlets including diffusers, registers and grilles.

1.4.5   Sound Attenuators and Attenuator Ducts Acoustical Tests
Submit certified test data from an independent acoustical testing laboratory, listing sound noise reduction characteristics, static pressure drop, air flow velocity capacity, and insertion loss data.

1.4.6   Plenum or Casing Acoustical Tests
Submit as required in paragraph entitled "Casings and Plenums."

1.5   SUBMITTALS

Submit the following in accordance with Section 01300 SUBMITTALS.

1.5.1   Product Data
a.
Dampers
b.
Insulation and vapor barrier
1.5.2   Design Data
a.
Duct span versus reinforcement schedule
1.5.3   Certificates
a.
Fire dampers
1.6   QUALITY ASSURANCE

1.6.1   Modification of References

SMACNA Duct Construction Manuals:  The SMACNA recommendations shall be considered as mandatory requirements.  Substitute the word "shall" for the word "should" in these manuals.

1.6.2   Ductwork and Ductwork Accessories
Submit manufacturer's instruction including job inspection checklist, methods of on-site storage and handling, and recommended repair methods.

PART 2   PRODUCTS

2.1   METAL DUCTS
2.1.1   Steel Ducts

ASTM A 653 galvanized steel sheet, lock-forming quality; coating designation G90.

2.2   DUCTS OF PRESSURE CLASSES 3 INCH WATER GAGE OR LESS

Construction, metal gage, hangers and supports, and reinforcements shall conform with SMACNA DCS, except that ducts with pressure classifications below 2 inch water gage that are located outside of the conditioned space shall have a seal class C.  Ductwork shall be airtight and shall not vibrate or pulsate when system is in operation.  Pressure sensitive tape shall not be used as a primary sealant on ductwork with pressure classifications above one inch water gage.  Air leakage shall be less than 5 percent of the system capacity.  Construct ductwork of PVC coated galvanized steel.

2.2.1   Curved Elbows

Make a centerline radius not less than 1 1/2 times the width or diameter of the duct.

2.2.2   Laps

Make laps at joints in the direction of air flow.  Space button-punch or bolt-connection in standing seams at fixed centers not greater than 6 inches.  Longitudinal locks or seams, known as "button-punch snap-lock," may be used in lieu of Pittsburg Lock.

2.2.3   Fittings

Elbows, vaned elbows, take-offs, branch connections, transitions, splitters, volume dampers, fire dampers, flexible connections, and access doors shall conform with SMACNA DCS, Section 2.  Provide factory fabricated airtight, and noncorrosive test holes with screw cap and gasket.

2.3   FLEXIBLE CONNECTORS
UL 181, Class I, UL listed, SMACNA DCS, and additional requirements herein specified.  Provide to connect between rigid ducts and air moving equipment.  There shall be no erosion, delamination, loose fibers, or odors from the ducts into the air stream.

2.4   DIFFUSERS, REGISTERS, AND GRILLES
2.4.1   Material and Finishes

Provide factory-furnished diffusers, registers, and grilles constructed of steel or aluminum.  Exterior and exposed edges shall be rolled, or otherwise stiffened and rounded.  Steel parts shall be factory zinc phosphate treated prior to priming and painting or have a baked-on enamel finish.  Colors shall be white or anodized mill finish.

2.4.2   Ceiling Diffusers

Diffusers shall be of type indicated on drawings.  Furnish balancing dampers where called for where none are indicated in branch duct.

2.4.3   Registers

As diffuers.

2.4.4   Grilles

Construct and finish as specified above for registers, except that volume dampers shall be omitted.

2.5   DUCT SLEEVES, PREPARED OPENINGS, AND CLOSURE COLLARS

2.5.1   Duct Sleeves

Fabricate from minimum 20 gage galvanized steel.  Where sleeves are installed in bearing walls, provide structural steel sleeves as indicated.  Size sleeves to provide one inch clearance between duct and sleeve or between insulation and sleeve for insulated ducts.

2.5.2   Prepared Openings

Provide one inch clearance between the duct and the sleeve, or one inch clearance between insulation and sleeve for insulated ducts except at grilles, registers, and diffusers.

2.5.3   Packing

ASTM C 553, Type 1, Class B-2, mineral fiber.

2.5.4   Closure Collars

 Four inches wide minimum, fabricated from minimum 20 gage galvanized steel.

2.6   DEFLECTORS

Factory-fabricated and factory- or field-assembled units consisting of curved turning vanes for uniform air distribution and change of direction with minimum turbulence and pressure loss.  Provide curved vanes for square elbows.  

2.7   ACCESS DOORS

Door shall be rigid and airtight.  Provide doors as large as practical.  Mount doors, if possible, so that air pressure holds them closed.  Removable access doors may be used.  These access doors shall be constructed from stamped sheet metal and consist of an inner and outer door panel.  Where insulated doors are needed, the inner door shall consist of two panels spot-welded together, which totally encapsulate fiberglass insulation.  The inner and outer doors shall be joined by bolts and threaded handles in such a configuration that the panels can be drawn together to secure the door to the duct in a sandwich fashion.  The handles shall be high impact plastic with threaded metal inserts.  Conical springs shall be used between the door panels to facilitate installation and removal of the door.  Neoprene gasket shall be used around the outside edge of the inner or outer panel, but not both, to seal the door.  

2.8   DAMPERS
2.8.1   Manual Volume Dampers

Balancing, factory-fabricated type.  Equip dampers with accessible mechanism such as quadrant operators or 3/16 inch rods brought through the side of ducts with locking setscrew and bushing.  Where quadrant operators are furnished, provide chrome plated or enamel painted type with exposed edges rounded.

2.8.2   Fire Dampers
Provide in accordance with UL 555.

PART 3   EXECUTION

3.1   INSTALLATION

Conform to NFPA 90A, SMACNA DCS.  Provide mounting and supporting of ductwork and accessories including, but not limited to, structural supports, hangers, vibration isolators, stands, clamps and brackets, access doors, and dampers.  Provide electrical isolation between dissimilar metals.  Electrical isolation may be fluorinated elastomers or sponge-rubber gaskets.  Install ductwork accessories as indicated and as recommended by manufacturer's printed instruction.  Allow clearance for inspection, repair, replacement, and service.  Louvers in accordance with AMCA 501.

3.1.1   Ductwork

Air distribution systems shall operate with no chatter or vibration.

3.1.1.1   Field Changes to Ductwork

Those required to suit the sizes of factory-fabricated equipment actually furnished, shall be designed to minimize expansion and contraction.  Use gradual transitions in field changes as well as modifications to connecting ducts.  

3.1.1.2   Dampers

When installed on ducts to be thermally insulated, equip each damper operator with stand-off mounting brackets, bases, or adapters to provide clearance between the duct and operator not less than the thickness of insulation.  Stand-off mounting items shall be integral with the operator or standard accessory of damper manufacturer.

3.1.1.3   Deflectors

Provide in square elbows. 

3.1.1.4   Fire Dampers

Install in accordance with manufacturer's instructions for condition of UL 555 and NFPA 90A.  Locate as indicated and provide surface penetration sleeves in accordance with approved detail drawings.

3.1.1.5   Access Doors

Provide for automatic dampers, volume dampers, fire dampers, coils, thermostats, temperature controllers, valves, filters, humidifiers and other concealed apparatus requiring service and inspection in the duct systems.

3.1.1.6   Duct Sleeves, Prepared Openings, and Closure Collars

Provide for ductwork penetrations in floors, walls, and partitions through which metallic ductwork passes.

a.  
Duct Sleeves:  Fill space between duct and sleeve or between insulation and sleeve for insulated ducts with mineral fiber, except at grilles, registers, and diffusers.

b.  
Prepared Openings:  Fill space between duct and opening or between insulation and opening for insulated ducts with mineral fiber, except at grilles, registers, and diffusers.

c.  
Closure Collars:  Fit collars snugly around ducts or insulation.  Grind edges of collar smooth to preclude tearing or puncturing insulation covering or vapor barrier.  Provide nails with maximum 6 inch centers on collars.

3.1.1.7   Packing

Pack spaces between sleeve or opening and duct or duct insulation with mineral fiber.

3.1.2   Duct Hangers and Supports
SMACNA DCS, Section 4.  Attach supports only to structural framing members and concrete slabs.  Do not anchor supports to metal decking unless a means is provided and approved for preventing the anchors from puncturing the metal decking.  Where supports are required between structural framing member, provide suitable intermediate metal framing.  

3.1.2.1   Flexible Connectors

Provide flexible connectors between fans and ducts or casings and where ducts are of dissimilar metals as indicated.  For rectangular ducts, lock flexible connectors to metal collars.

3.1.3   Inspection Plates and Test Holes

Provide, where required, in ductwork or casings for all balance measurements.  If possible, test holes should be located at least 7.5 times diameters downstream from a disturbance.  Extend cap through insulation.

3.1.4   Flashing

Section 07600, "Flashing and Sheet Metal."  Provide waterproof flashing where ducts pass through exterior walls and roofs.

3.1.5   Cleaning of Ducts

Remove all debris and dirt from ducts and wipe clean.  Before installing air outlets, force air through entire system at maximum attainable velocity to remove accumulated dust.  Provide temporary air filters to protect ductwork which may be harmed by excessive dirt.  For large systems, clean duct with high power vacuum machines.

3.2   FIELD QUALITY CONTROL

Administer and direct tests.  Furnish instruments, equipment, connecting devices, and personnel for the tests.  Notify Contracting Officer 5 days before inspection or testing is scheduled.  Correct defects in work.  Repeat tests until work is in compliance.

END OF SECTION

SECTION 15910

DIRECT DIGITAL CONTROL SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

AMCA 500
(1991) Louvers, Dampers and Shutters

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME/ANSI B16.5
(1996) Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24

ASME B31.1
(1995) Power Piping

ANSI/ASME B40.1
(1991; Special Notice 1992) Gauges - Pressure Indicating Dial Type - Elastic Element

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 126
(1995) Gray Iron Castings 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(1996) National Electrical Code

NFPA 90A
(1993) Installation of Air Conditioning and Ventilating Systems

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION, INC. (SMACNA)

SMACNA DCS
(1995; Addendum 1997) HVAC Duct Construction Standards - Metal and Flexible

UNDERWRITERS LABORATORIES INC. (UL)

UL 506
(1994; R 1994, Bul. 1994, 1995, and 1996) Specialty Transformers

UL 916
(1994; Bul. 1994 and 1996, R 1996) Energy Management Equipment

UL 1449
(1985; Errata 1986, Bul. 1993, 1994, and 1995) Transient Voltage Surge Suppressors

1.2   RELATED REQUIREMENTS

Section 15050, "Basic Mechanical Materials and Methods," applies to this section, with the additions and modifications specified herein.

1.2.1   Controls Manufacturers

Controls shall be as manufacturered by Siemans to match existing controls.

1.3   DEFINITIONS

1.3.1   Digital Controller

A control module, which is microprocessor based, programmable by the user, has integral input/output within the module or on network connected modules, and performs stand-alone operations.

1.3.2   Direct Digital Control (DDC)

Digital controls, as defined in this specification, performing control logic. The controller directly senses building environment and makes control decisions based on user defined, controller resident programs.  The controller outputs control signals that directly operate valves, dampers, and motor controllers.  No conventional control devices, pneumatic or electronic, such as receiver-controllers, thermostats, and logic units are present within or interface with a direct digital control loop.  Actuators are electric or pneumatic, and the controller output is converted to the appropriate type of signal.

1.3.3   DDC System

A system made up of one or more digital controllers, which communicate on a network.

1.3.4   Distributed Control

The intent of distributed control is to install the controllers near their respective controlled equipment.  The control system consists of stand-alone controllers, with the total number of input and output points limited to 48 or less per controller.  Failure of any single controller will not cause the loss of more then 48 control points.

1.3.5   Firmware

Firmware is software programmed into read only memory (ROM) and erasable programmable read only memory (EPROM) chips.  Software may not be changed without physically altering the chip.

1.3.6   Hand-Held Terminal
A hand-held terminal is a manufacturer specific device connected directly to a communications port on a controller, through which the controller is accessed and, in some cases, programmed.

1.3.7   Input/Output (I/O) Points

I/O points refer to analog inputs (AI), digital inputs (DI), analog outputs (AO), and digital outputs (DO) in a digital controller.  Another term for digital inputs and outputs is binary inputs and outputs.  Inputs are from analog sensors (temperature, pressure, humidity, flow) and digital sensors (motor status, flow switches, switch position, and pulse output devices).  Outputs operate modulating and on/off control devices.

1.3.8   I/O Expansion Unit

An I/O expansion unit provides additional point capacity to a digital controller and communicates with the stand-alone digital controller on a LAN.  An I/O unit is not stand-alone because the control program does not reside in the I/O unit.  An I/O expander which connects directly to a stand alone controller through a multi-line microprocessor bus is restricted to reside within 3 feet of the stand alone controller and is considered part of the stand alone controller.

1.3.9   Local Area Network (LAN)

a.  
A communications bus that interconnects digital controllers for peer-to-peer (see  "peer-to-peer" below) communications.  Different levels of LANs are possible within a single DDC system.  In this case, a digital controller on a higher level LAN acts as a network controller to the controllers on the lower level LAN.  The network controller, then, has at least two LAN communications ports.  One port supports peer-to-peer communications with other digital controllers on the higher level LAN.  The other port supports communications with the digital controllers on the lower level LAN.

b.  
LANs permit sharing global information. This allows building and site wide control strategies such as peak demand limiting, dynamic control strategies, coordinated response to alarm conditions, and remote monitoring and programming of digital controllers.

1.3.10   Microprocessor

A microprocessor refers to the central processing unit (CPU) that contains all registers and logic circuitry that allow digital controllers to function.

1.3.11   Output Signal Conversion

Output signal conversion refers to changing one kind of control output into a proportionally related signal appropriate for direct actuation of the controlled device. An example is converting a 4 to 20 mA or 0 to 10 VDC signal to a proportional 3 to 15 psig signal to operate a pneumatic actuator.

1.3.12   Peer-to-Peer

Peer-to-peer refers to controllers connected on a communications LAN that act independently, as equals, and communicate with each other to pass information. 

1.3.13   PID

PID refers to proportional, integral, and derivative control; the three types of action that are used in controlling modulating equipment.

1.3.14   Resolution

Refers to the number of possible states an input value or output value can take and is a function of the digital controller I/O circuitry; the A/D converter for input and the D/A converter for output.  Ten bit resolution has 1024 possible states.

1.3.15   Stand-Alone Control

Refers to the digital controller performing required climate control, and energy management functions without connection to another digital controller or computer. Requirements for stand-alone control are a time clock, a microprocessor, resident control programs, PID control, and I/O.  All stand-alone controllers have a communication port and firmware for direct connection and interrogation with a laptop computer or similar hand-held device.  This interrogation includes parameter changes and program downloads.

1.3.16   Terminal Control Unit (TCU)

An off-the-shelf, stand-alone digital controller equipped for communication on a lower level LAN.  TCUs may deviate from stand-alone only in receiving energy management and time information from a stand alone digital controller.  A TCU is commonly application specific and is used for distributed control of specific HVAC subsystems.  A TCU communicates with other digital controllers.  Typically, a TCU communicates on a lower level LAN.  Examples where TCUs are used include small air handling units (AHUs), variable air volume (VAV) boxes, fan coil units, and heat pumps.

1.4   DDC SYSTEM DESCRIPTION

a.  
Provide the DDC systems to maintain stable temperature control and all other conditions as indicated.  The end-to-end accuracy of the system, including temperature sensor error, wiring error, A/D conversion, and display, shall be 1 degree F or less.  

b.  
The existing DDC system was manufactured by Siemans. 

1.4.1   Design Requirements

1.4.1.1   Control System Schematic
Provide control system schematic that includes the following:

a.  Location of each input and output device

b.  Flow diagram of each HVAC component, for instance flow through coils, fans, dampers 

c.  Name or symbol for each component such as V-1, DM-2, and T-1 for a valve, damper motor, and temperature sensor, respectively

d.  Setpoints

e.  Sensor range

f.  Actuator range

g.  Valve and damper schedules and normal position

h.  Switch points on input switches

i.  Written sequence of operation for each schematic

j.  Schedule identifying each sensor and controlled device with the following information:

(1)  LAN and Software point name with send and receive address if applicable

(2)  Point type (AO, AI, DO, DI)

(3)  Point range 

(4)  Digital controller number for each point

1.4.1.2   Electrical Equipment Ladder Diagrams
Submit diagrams showing electrical equipment interlocks, including voltages and currents.

1.4.1.3   Component Wiring Diagrams
Submit a wiring diagram for each type of input device and each type of output device.  Diagram shall show how the device is wired and powered; showing typical connections at the digital controller and each power supply, as well as at the device itself.  Show for all field connected devices, including, but not limited to, control relays, motor starters, electric or electronic actuators, and temperature, pressure, flow, proof, and humidity sensors and transmitters.

1.4.1.4   Terminal Strip Diagrams
Submit a diagram of each terminal strip, including digital controller terminal strips, terminal strip location, termination numbers and the associated point names.

1.4.1.5   Communication Architecture Schematic
Submit a schematic showing communication networks used for all DDC system controllers, workstations, and field interface devices.

1.5   SUBMITTALS

Submit manufacturers' specification sheets for each type of equipment to show compliance with the project specification.  For each type of equipment highlight each compliance item and reference each item to the relevant specification paragraph number.  Submit sufficient manufacturers' information to allow verification of compliance by the reviewing authority.  Equipment and software for which specification compliance data shall be submitted includes but is not limited to the following:

1.5.1   Preconstruction Submittals
a.
List of Drawings
b.
List of Symbols and Abbreviations Used on Drawings
c.
List of I/O Points
d.
Equipment Components List
e.
AC Power Table
1.5.2   Shop Drawings
a.
Control system schematic
b.
Ladder diagrams
c.
Component wiring diagrams
d.
Terminal strip diagrams
e.
Communication architecture schematic
1.5.3   Product Data
a.
DDC hardware
b.
DDC capabilities
c.
Variable frequency drive hardware
d.
Input devices
e.
Output devices
f.
Surge and transient protection
g.
Hand-held terminal
h.
Smoke detectors
1.5.4   Test Reports
a.
Field tests
b.
Performance verification tests
c.
Control Loop Trend Graphics
1.5.5   Certificates
a.
Contractors' Qualifications
b.
Training Schedule and Materials

1.5.6   Operation and Maintenance Data
a.
Controls and HVAC System Operators Manual
b.
DDC Manufacturer's Hardware and Software Manuals
1.5.7   Closeout Submittals
a.
Posted operating instructions:

b.
Provide administrative and closeout submittals:

c.
Service organizations
d.
Contractor certification
1.6   Operating environment

Protect components from humidity and temperature variations, dust, and other contaminants, within limits published by the manufacturer.

1.7   QUALITY ASSURANCE

1.7.1   Standard Products

a.  
Material and equipment shall be standard products of manufacturer regularly engaged in the manufacturing of such product, using similar materials, design and workmanship.  The standard products shall have been in commercial or industrial use for 2 years prior to bid opening.  The 2-year use shall include applications of similarly sized equipment and materials used under similar circumstances and sold on the commercial market through advertisements, manufacturers' catalogs, or brochures.

b.  
Products are supported by a local service organization.

1.7.1.1   DDC Hardware
a. 
 I/O type and characteristics

b. 
Resident programs 

c.  
Communications ports

d.  
Protected memory

e. 
 Operating temperature limits

1.7.1.2   DDC Capabilities
a.  
Communications; baud rates, communication ports, hierarchy

b.  
Trending capabilities

c.  
Alarming capabilities; capable of alarm generation as defined in this specification

d.  
Messaging capabilities

e. 
Self diagnostic capabilities

e.  
PID control capabilities 

1.7.1.3   Workstation Software
a.  
Mouse and keyboard operation

b.  
Communications

c.  
DDC Program download capability

d. 
Dynamic point update

e.  
Program modification

f.  
Database modification

g.  
Graphics and graphics modification

h.  
Penetration of graphics

1.7.1.4   Input Devices
a.  
Transmitters

b.  
Temperature sensors

c.  
Humidity sensors

d. 
Pressure sensors

e.  
Flow or motor proof

f. Sensor wells

g. Fuel oil tank sensor in two heating fuel tanks.  One 1,000 gallon tank and one 5,000 gallon tank with the capability of indicating gallons in the existing energy management system.

1.7.1.5   Output Devices
a.  
Dampers

b.  
Valves

c.  
Actuators

d.  
Control relays

e. 
 Solenoid air valves

f. 
Electronic to pneumatic transducer

1.7.1.6   Surge and Transient Protection
a.  
Power line

b. 
Communications lines

c. 
 Controller I/O

1.7.2   Nameplates and Tags

a.  
Nameplates and tags bearing device unique identifiers shall be engraved or stamped.  Permanently attach nameplates to HVAC control panel doors and back plates.

b. 
 For each field mounted piece of equipment attach a plastic or metal tag with equipment name and point identifier. 

1.7.3   Verification of Dimensions

The contractor shall verify all dimensions in the field, and shall advise the Contracting Officer’s Technical Representative of any discrepancy before performing work.

1.7.4   Drawings

Because of the small scale of the drawings, it is not possible to indicate all offsets, fittings, and accessories that may be required.  The Contractor shall carefully investigate the mechanical, electrical, and finish conditions that could affect the work, and shall furnish all work necessary to meet such conditions.

1.7.4.1   List of Drawings
Provide a list of drawings.

1.7.4.2   List of Symbols and Abbreviations Used on Drawings
Provide an index of symbols and abbreviations used on the drawings.

1.7.4.3   List of I/O Points
For each input and output physically connected to a digital controller provide, on a controller by controller basis, provide the following:

a.  Point description:  for example: mixed air temperature, supply fan start/stop, etc.

b.  Point type:  AO, AI, DO, or DI.

c.  Point range

d.  Sensor range associated with point range:  

e.  Software name(s) associated with point, if any.

f.  Point connection terminal number 

1.7.4.4   Equipment Components List
Submit a listing of controllers and connected devices shown on control system schematic.  List the following:

a.  Control system schematic name

b.  Description

c.  Manufacturer of controller

d.  Controller's name

e.  Equipment part numbers

f.  Cv for valves

g.  For actuators:

(1)  Motive force (such as pneumatic, or electric)

(2)  Normal position

(3)  Nominal operating range (such as 3 to 7 psi, 4 to 8 mA)

1.7.4.5   AC Power Table
Submit a table listing each controller and the circuit breaker number, panel box number, and physical location of each controller's source of AC power.

1.7.5   Contractors Qualifications
a.  The Contractor or subcontractor performing the work shall have completed at least three DDC systems installations of a similar design and have successfully operated a similar sequence of operation for at least three years.

1.7.6   Service Organizations
Qualified service organization list that shall include the names and telephone numbers of organizations qualified to service the HVAC control systems.

1.7.7   Contractor Certification
Provide certification that the installation of the control system is complete and meets the technical requirements of this section. 

1.7.8   Controls and HVAC System Operators Manual
Provide two copies of a Control and HVAC Systems Operators Manual. Provide in a 3 ring binder with a minimum of the following 7 sections.  Use tabs to divide each section.

a.  
Description of HVAC Systems:  Provide a description of the HVAC system components and control system.  Include sequence of operation and a complete points list.

b.  
Controls Drawings:  Provide drawings as specified in submittal paragraph.

c.  
Control Program Listings:  Provide listing of all control programs, including terminal equipment controller setup pages if used.

d.  
Current Operating Parameters:  Provide printouts of input and output setup information, (database setups).  This section provides information such as point addresses, slopes and offsets for all points, database of points, etc.

e.  
Design Information:  Provide tab, but leave this section blank.

f.  
Control Equipment Technical Data Sheets:  Provide technical data sheets for all controller hardware and accessories.

g.  
Backup of Control Program:  Provide backup copies of the control program and CD-ROM.

1.7.9   DDC Manufacturer's Hardware and Software Manuals
Provide the following manuals.

a.  
Installation and Technical Manuals for all digital controller hardware.

b.  
Operator Manuals for all digital controllers.

c.  
Programming Manuals for all digital controllers.

1.7.10   Modification of References

The advisory provision in ASME B31.1 and NFPA 70 are mandatory.  Substitute the word "shall" for "should" wherever it appears and interpret all references to the "authority having jurisdiction" and "owner" to mean the Contracting Officer.

PART 2   PRODUCTS

2.1   DDC SYSTEM

a.  
Provide a DDC system as a distributed control system.  The system shall have stand-alone digital controllers, a communications Network.

b.  
Provide an operator programmable system to perform closed-loop, modulating control of building equipment.  Connect all digital controllers through the communication network to share common data and report to workstation computers.  Provide workstation DDC software capable of programming and monitoring the digital controllers.  The control system shall be capable of downloading programs between the workstation and digital controllers.

c.  
Provide the quantity of digital controllers indicated on the drawings to perform required climate control, energy management, and alarm functions.  The quantity of controllers shall be no less than the number shown on drawings.  All material used shall be currently in production.

2.1.1   Direct Digital Controllers

DDC hardware shall be UL 916 rated.

2.1.1.1   Distributed Control

Apply digital controllers in a distributed control manner.

2.1.1.2   I/O Point Limitation

Total number of I/O hardware points, including those communicated over a LAN, used by a single stand-alone digital controller, including I/O expansion units shall not exceed 48.  

2.1.1.3   Environmental Operating Limits

Provide digital controllers that operate in environmental conditions between 32 and 120 degrees F.

2.1.1.4   Stand-Alone Control

Provide stand-alone digital controllers.

2.1.1.5   Internal Clock

Provide a clock with each stand-alone controller.  Each controller shall have its clock backed up by a battery or capacitor with sufficient capacity to maintain clock operation for a minimum of 72 hours during power outage.

2.1.1.6   Memory

a. 
Provide sufficient memory for each controller to support required control, communication, trends, alarms, and messages 

b. 
Memory Protection: Programs residing in memory shall be protected either by using EEPROM, flash memory, or by an uninterruptible power source (battery or uninterruptible power supply (UPS)).  The backup power source shall have sufficient capacity to maintain volatile memory during an AC power failure.  Where the uninterruptible power source is rechargeable (a rechargeable battery), provide sufficient back-up capacity for a minimum of seventy-two hours.  The rechargeable power source shall be constantly charged while the controller is operating under normal line power.  Where a non-rechargeable power source is used, provide sufficient capacity for a minimum of two years accumulated power failure.  Batteries shall be replaceable without soldering.

2.1.1.7   Inputs

Provide input function integral to the direct digital controller.  Provide input type(s) as required by the DDC design. For each type of input used on high-level controllers, provide at least one similar spare input point per controller.

a.  
Analog Inputs:  Allowable input types are 100 ohm (or higher) platinum RTDs, thermistors, 4 to 20 mA, and 0-10 VDC.  Thermistor and direct RTD inputs must have appropriate conversion curves stored in controller software or firmware.  Analog to digital (A/D) conversion shall have 10-bit minimum resolution.

b.  
Digital Inputs: Digital inputs shall sense open/close, on/off, or other two state indications.

2.1.1.8   Outputs

Provide output function integral to the direct digital controller.  Provide output type(s) as required by the DDC design. For each type of output used on high-level controllers, provide at least one similar spare output point per controller.

a.  
Analog Outputs:  Provide controllers with a minimum output resolution of 10 bits.  Output shall be 4 to 20 mA, 0 to 10 VDC, or 0 to 20 psig.  Each pneumatic output shall have feedback for monitoring of the actual pneumatic signal.

b.  
Digital Outputs:  Provide contact closure with contacts rated at a minimum of 1 ampere at 24 volts.

2.1.1.9   PID Control

Provide controllers with proportional integral, and derivative control capability.  Terminal controllers are not required to have the derivative component.

2.1.1.10   Digital Controller Networking Capabilities

The upper level digital controllers shall be capable of networking with other similar upper level controllers.  Upper level controllers shall also be capable of communicating over a network between buildings.

2.1.1.11   Communications Ports

a.  
Controller-to-Controller LAN Communications Ports:  Controllers in the building DDC system shall be connected in a communications network.  Controllers shall have controller to controller communication ports to both peer controller (upper level controllers) and terminal controllers (lower level controllers).  Network may consist of more than one level of local area network and one level may have multiple drops.  Communications network shall permit sharing information between controllers, allowing execution of dynamic control strategies, and coordinated response to alarm conditions.  Minimum baud rate for the lowest level LAN shall be 9600 Baud.  Minimum baud rate for the highest level LAN shall be 9600 Baud.  Minimum baud rate for a DDC system consisting of a single LAN shall be 9600 Baud.

b.  
On-Site Interface Ports:  Provide a RS-232, RS-485, or RJ-11 communications port for each digital controller that allows direct connection of a computer or hand held terminal and through which the controller may be fully accessed.  Controller access shall not be limited to access through another controller.  On-site interface communication ports shall be in addition to the communications port(s) supporting controller to controller communications.  Communication rate shall be 9600-Baud minimum.  Every controller on the highest level LAN shall have a communications port supporting direct connection of a computer; a hand held terminal port is not sufficient.  By connecting a computer to this port, every controller in the direct digital control system shall be able to be fully accessed and programmed.  The following operations shall be available: downloading and uploading control programs, modifying programs and program data base, and retrieving or accepting trend reports, status reports, messages, and alarms.

c.  
Remote Work Station Interface Port:  Provide one additional direct connect computer port in each DDC system for permanent connection of a remote operator's work station, unless the workstation is a node on the LAN.  All operations possible by directly connecting a computer to a controller at the highest level LAN shall be available through this port.

d.  
Telecommunications Interface Port:  Provide one additional telecommunications port in each DDC system permitting remote communications via telephone.  All operations possible by directly connecting a computer to a controller at the highest level LAN shall be available through the telecommunications port.  A telecommunications port provided on a digital controller shall be in addition to the port required for directly connecting a computer to the controller.  Telecommunication baud rate shall be 28000 minimum.

2.1.1.12   Modem

Provide two modems per DDC system to communicate between the digital control system and the computer workstation. Minimum modem baud rate is 56 Kbaud with v.90 communication standard.

2.1.1.13   Digital Controller Cabinet

Each indoor digital controller cabinet shall protect the controller from dust and shall be rated NEMA 1, unless specified otherwise.  Each outdoor digital controller cabinet shall protect the controller from all outside conditions and shall be rated NEMA 4. Cabinets for high level controllers shall be hinged door, lockable, and have offset removable metal back plate.  

2.1.1.14   Main Power Switch

Each controller on the highest level LAN or each control cabinet shall have a main external power switch for isolation of the controller from AC power.  The switch shall be located in the DDC cabinet.

2.1.2   Terminal Control Units

a.  
The same company as the digital controllers shall manufacture TCUs.  

b.  
TCUs shall automatically start-up on return of power after a failure, and previous operating parameters shall exist or shall be automatically downloaded from a digital controller on a higher level LAN.

c.  
TCUs do not require an internal clock, if they get time information from a higher level digital controller.

2.1.3   DDC Software

2.1.3.1   Sequence of Control

Provide, in the digital controllers, software to execute the sequence of control. Provide one registered copy of all software used to program control sequences in direct digital controllers, LAN controllers and field configurable smart controllers on the stationary (notebook) workstation.  Provide any access keys which restrict programming language software functions or the ability to compile or prepare programming for download to controllers.  Provide final copy of each program used in the system in both compiled and editable formats.  Where specially programmed factory configured smart controllers are used in the system, provide the minimum factory programming tools and specialized controller programs ready for download to replacement controllers.  At minimum, controllers must be capable of performing programming functions outlined in the following "Parameter Modification" section.

2.1.3.2   Parameter Modification

Provide software to modify control parameters.  Parameter modification shall be accomplished for all controllers (high level and low level application specific) through the main workstation computer and with laptop computer or keypad terminal directly at each controller.. Modifications shall be accomplished without having to make changes directly in line-by-line programming. When the control program is of the line-by-line type, database parameters in the following list that take real number values shall require assignment of variable names so parameters can be changed without modifying programming.  Alternatively, block programming languages shall provide for modification of these database parameters in fill-in-the-blank screens. Parameters of like type, including those in different high level and low level controllers, may be grouped together for a single, global change.  For example, an operator may group all second floor space temperature setpoints into a group and raise the setpoint by two degrees with a single command.  The following parameters shall be modifiable in this way:

a.  Setpoints

b.  Dead band limits and spans

c.  Reset schedules

d.  Switchover points

e.  PID gains and time between control output changes

f.  Time

g.  Timed local override time

h.  Occupancy schedules

i.  Holidays

j.  Alarm points, alarm limits, and alarm messages

k.  Point definition database

l.  Point enable, disable, and override

m.  Trend points, trend intervals, trend reports

n.  Analog input default values

o.  Passwords

p.  Communications parameters including network and telephone communications setups

2.1.3.3   Differential

Where setpoint is in response to some analog input such as temperature, pressure, or humidity, include a setpoint differential for the control loop to prevent short cycling of control devices.

2.1.3.4   Motor and Flow Status Delay

Provide an adjustable delay between when a motor is commanded on or off and when the control program looks to the motor or flow status input for confirmation of successful command execution. 

2.1.3.5   Runtime Accumulation

Provide resettable run time accumulation for each controlled digital output. 

2.1.3.6   Timed Local Override

Provide user definable adjustable run time for each push of a momentary contact timed local override.  Pushes shall be cumulative with each push designating the same length of time.  Provide a user definable limit on the number of contact closures summed, such as 6, before the contact closures are ignored.  Timed local overrides are  disabled during occupancy periods.

2.1.3.7   Time Programs

Provide programs to automatically adjust for leap years, and make daylight savings time and standard time adjustments. 

2.1.3.8   Scheduling

a.  
Individual controlled equipment shall be schedulable with schedule based on time of day, day of week, and day of year.  Equipment may be associated into groups.  Each group may be associated with a different schedule.  Changing the schedule of a group shall change the schedule of all equipment in the group.  Groups may be modified, created and deleted by the operator.

b.  
Provide capability that will allow current schedules to be viewed and modified in a seven-day week format.  When control program does not automatically compute holidays, provide capability to enter holiday schedules one full year at a time.

2.1.3.9   Point Override

I/O and virtual points shall accept software overrides to any possible value.

2.1.3.10   Alarming

I/O points and software points shall be alarmable.  Alarms may be enabled and disabled for every point.  Alarm limits shall be adjustable on analog points.  Controllers connected to an external communications device such as a printer, terminal, or computer, shall download alarm and alarm message when alarm occurs. When a computer workstation is connected to a DDC system with a modem, operator selected alarm conditions will initiate a call and report to the computer or an alphanumeric pager.  Otherwise alarms will be stored and automatically downloaded when a communications link occurs.  The following conditions shall generate alarms:

a. 
 Motor is commanded on or off but the motor status input indicates no change

b. 
Temperature, humidity, or pressure strays outside selectable limits

c.  
An analog input takes a value indicating sensor failure

d.  
A module is not communicating on the LAN

e.  
A power outage occurs

2.1.3.11   Messages

Messages shall be operator defined and assigned to alarm or status conditions.  Messages shall be displayed on the workstation or printer when these conditions occur.

2.1.3.12   Trending

DDC system shall have the capability to trend all I/O and virtual points.  Points may be associated into groups.  A trend report may be set up for each group.  The period between logging consecutive trend values shall range from one minute to 60 minutes at a minimum  The minimum number of consecutive trend values stored at one time shall be 30 per variable.  When trend memory is full, the most recent data shall overwrite the oldest data.  Trend data shall be capable of being uploaded to computer.  Trend data shall be available on a real time basis; trend data shall appear numerically and graphically on a connected computer's screen as the data is processed from the DDC system.  Trend reports shall be capable of uploading to computer for storage.

2.1.3.13   Status Display

Current status of I/O and virtual points shall be displayed on command.  Points shall be associated into functional groups, such as all the I/O and virtual points associated with control of a single air handling unit, and displayed as a group, so the status of a single mechanical system can be readily checked.  A group shall be selectable from a menu of groups having meaningful names; such as AHU-4, Second Floor, Chiller System, and other such names.

2.1.3.14   Diagnostics

Each controller shall perform self-diagnostic routines and provide messages to an operator when errors are detected.  The DDC system shall be capable of recognizing a non-responsive module on a LAN.  The remaining, responsive modules on a LAN shall not operate in a degraded mode.

2.1.3.15   Power Loss

During a power outage, each controller shall assume a disabled status and outputs shall go to a user definable state.  Upon restoration of power, DDC system shall perform an orderly restart, with sequencing of outputs.

2.1.3.16   Program Transfer

Provide software for download of control programs and database from a computer to controllers and upload of same to computer from controllers.  Every digital controller in the DDC system shall be capable of being downloaded and uploaded to through a single controller on the highest level LAN.

2.1.3.17   Password Protection

Provide at least three levels of password protection to the DDC system permitting different levels of access to the system.  The lowest level allows monitoring only.  The highest level allows full control of all functions, including setting new passwords.

2.2   SENSORS AND INPUT HARDWARE

2.2.1   Field Installed Temperature Sensors

2.2.1.1   Thermistors

Precision thermistors may be used in temperature sensing applications below 200 degrees F.  Sensor accuracy over the application range shall be 0.36 degree F or less between the range of 32 to 150 degrees F.  Stability error of the thermistor over five years shall not exceed 0.25 degree F cumulative.  Sensor element and leads shall be encapsulated.  Bead thermistors are not allowed.  A/D conversion resolution error shall be kept to 0.1 degree F.  Total error for a thermistor circuit shall not exceed 0.5 degree F, which includes sensor error and digital controller A/D conversion resolution error. Provide 18 gage twisted and shielded cable for thermistors.

2.2.1.2   Resistance Temperature Detectors (RTDs)

Provide RTD sensors with 1000 ohm, or higher, platinum elements that are compatible with the digital controllers.  Sensors shall be encapsulated in epoxy, series 300 stainless steel, anodized aluminum, or copper.  Temperature sensor accuracy shall be 0.1 percent (1 ohm) of expected ohms (1000 ohms) at 32 degrees F.  Temperature sensor stability error over five years shall not exceed 0.25 degree F cumulative.  Direct connection of RTDs to digital controllers, without transmitters, is preferred provided controller supports direct connection of RTDs.  When RTDs are connected directly to the controller, keep lead resistance error to 0.25 degree F or less. Total error for a RTD circuit shall not exceed 0.5 degree F, which includes sensor error, lead resistance error or 4 to 20 mA or 0 to 10 VDC transmitter error, and A/D conversion resolution error.  

2.2.1.3   Temperature Sensor Details

a.  
Room Type:  Conceal element behind protective cover matched to the room interior.  Room temperature sensors connected directly to application specific controllers shall have integral pushbutton, system override digital input button, and a setpoint adjustment lever

b. 
Duct Averaging Type:  Continuous averaging RTDs for ductwork applications shall be one foot in length for each 4 square feet of ductwork cross-sectional area with a minimum length of 6 feet.  Probe type duct sensors of one foot length minimum are acceptable in ducts 12 feet square and less.

c.  
Outside Air Type:  Provide element on the buildings north side with sunshade to minimize solar effects.  Mount element at least 3 inches from building outside wall.  Sunshade shall not inhibit the flow of ambient air across the sensing element.  Shade shall protect sensing element from snow, ice, and rain.

2.2.2   Transmitters

Transmitters shall have 4 to 20 mA or 0 to 10 VDC output linearly scaled to the temperature, pressure, humidity, or flow range sensed.  Transmitter shall be matched to the sensor, factory calibrated, and sealed.  Total error shall not exceed 0.1 percent at any point across the measured span.  Supply voltage shall be 24 volts ac or dc.  Transmitters shall have non-interactive offset and span adjustments.  For temperature sensing, transmitter stability shall not exceed 0.05 degrees C a year.

2.2.2.1   Spans and Ranges

Transmitter spans or ranges shall meet the following: 

a.  Temperature:

(1) 50 degrees F span:  Room, discharge air, return air sensors

(2) 100 degrees F span:  Outside air, discharge air, mixed air sensors

b.  Pressure:

(1) -0.25 to 0.25 inches water differential range:  static pressure control of rooms

(2) 0 to 5 inches water differential range: Duct static pressure

2.2.3   Pressure Transmitters

Provide integral pressure transducer and transmitter.  Output of pressure instrument shall be a 4 to 20 mA signal proportional to the pressure span.  Span shall be as specified.  Accuracy shall be 1.0 percent.  Linearity shall be 0.1 percent. 

2.2.4   Current Transducers

Provide current transducers to monitor amperage of motors.  Select current transducer for normal measured amperage to be near 50 percent of full-scale range.  Current transducers shall have an accuracy of one percent and 4 to 20 mA or 0 to 10 VDC output signal.

2.2.5   Air Quality Sensors

2.2.5.1   CO2 Sensor

Provide CO2 sensors with integral transducers where shown.  Output signal shall be 4 to 20 mA or 0 to 10 VDC.  Accuracy shall be +5 percent of full scale. 

2.2.5.2   Air Quality Sensor

Provide full spectrum air quality sensors with filters utilizing hot wire element based on the Taguchi principle. The sensor monitors a wide range of gaseous organic materials, which are common components of indoor air contaminants.  These gaseous materials include paints and solvents, cooking and cigarette smoke, and car exhaust. The Sensor must compensate for temperature and humidity, have span and calibration potentiometers, operate on 24 VDC power with output of 0-10 VDC and operating between 32 to 140 degrees F and 5 to 95 percent RH.  Provide isolation power supply for each sensor.

2.2.6   Input Switches

2.2.6.1   Timed Local Override

Provide momentary contact push button override with override time set in controller software.  Provide to override DDC time of day program and activate occupancy program for assigned units.  Upon expiration of override time, the control system shall return to time-of-day program.  Time interval for the length of operation shall be software adjustable and shall expire unless reset.

2.2.6.2   Insertion Freeze Protection Switch

Electric switch shall be capillary type.  Provide special purpose insertion thermostats with flexible elements a minimum of 20 feet in length for coil face areas up to 40 square feet.  Switch contacts shall be rated for motor starter circuit voltage being interrupted.  Switch shall be equipped with auxiliary set of contacts for input of switch status to digital controller.  Provide additional elements or longer elements for larger coils at the rate of 1-foot of element per 4 square feet of coil.  Serpentine capillaries perpendicular to the air flow to uniformly sense the entire airflow.  A freezing condition at 18-inch increments along the sensing element shall activate the thermostatic switch.  Switch shall require manual reset after activation.

2.3   OUTPUT HARDWARE

2.3.1   Dampers

Damper shall conform to SMACNA DCS.

a.  
A single damper section shall have blades no longer than 48 inches and shall be no higher than 72 inches.  Maximum damper blade width shall be 8 inches.  Larger sized damper shall be made from a combination of sections.

b.  
Dampers shall be steel, or other materials where shown.  Flat blades shall be made rigid by folding the edges.  Blades shall be provided with compressible seals at points of contact.  The channel frames of the dampers shall be provided with jamb seals to minimize air leakage.  Dampers shall not leak in excess of 20 cfm per square foot at 4 inches water gage static pressure when closed.  Seals shall be suitable for an operating temperature range of minus 40 degrees F to 200 degrees F.  Dampers shall be rated at not less than 2000 fpm air velocity.  All blade-operating linkages shall be within the frame so that blade-connecting devices within the same damper section will not be located directly in the air stream.  Damper axles shall be 0.5 inch (minimum) plated steel rods supported in the damper frame by stainless steel or bronze bearings.  Blades mounted vertically shall be supported by thrust bearings.  Pressure drop through dampers shall not exceed 0.04 inch water gage at 1000 fpm in the wide-open position.  Frames shall not be less than 2 inches in width.  Dampers shall be tested in accordance with AMCA 500.

c.  
Operating links external to dampers (such as crankarms, connecting rods, and line shafting for transmitting motion from damper actuators to dampers) shall withstand a load equal to twice the maximum required damper-operating force.  Rod lengths shall be adjustable.  Links shall be brass, bronze, zinc-coated steel, or stainless steel.  Moving parts in contact with one another shall be of different materials.  Working parts of joints and clevises shall be brass, bronze, or stainless steel.  Adjustments of crankarms shall control the open and closed position of dampers.

2.3.2   Valves

2.3.2.1   Valve Assembly

Valves shall have stainless steel stems.  Valve bodies shall be designed for not less than 125 psig working pressure or 150 percent of the system operating pressure, whichever is greater.  Valve leakage rating shall be 0.01 percent of rated Cv.  Class 125 copper alloy valve bodies and Class 150 steel or stainless steel valves shall conform to ASME/ANSI B16.5 as a minimum.  Cast iron valve components shall conform to ASTM A 126 Class B or C as a minimum.

2.3.2.2   Two-Way Valves

Two-way modulating valves shall have equal percentage characteristics.

2.3.2.3   Valves for Steam Service

Entire bodies for valves 1 1/2 inches and smaller shall be brass or bronze, with threaded or union ends.  Bodies for valves from 2 to 3 inches inclusive shall be of brass, bronze, or iron.   Bodies for valves 4 inches and larger shall be iron.  Bodies for 2 inch valves shall have threaded ends.  Provide bodies for valves 2 1/2 inches and larger shall with flanged-end connections.  Steam valves shall be sized for 15 psig inlet steam pressure with a maximum 5 psi differential through the valve at rated flow, except as indicated otherwise.

2.3.3   Actuator

2.3.3.1   Electric Actuators

Provide direct drive electric actuators for all control applications.  When operated at rated voltage, each actuator shall be capable of delivering torque required for continuous uniform motion and shall have end switch to limit travel, or shall withstand continuous stalling without damage. Actuators shall function properly with range of 85 to 110 percent of line voltage.  Provide gears of steel or copper alloy.  Fiber or reinforced nylon gears may be used for torque less than 16 inch pounds.  Provide hardened steel running shafts in sleeve bearing of copper alloy, hardened steel, nylon, or ball bearing.  Provide two-position actuators of the single direction, spring return, or reversing type.  Provide proportioning actuators capable of stopping at all points in the cycle and starting in either direction, from any point.  Provide reversing and proportioning actuators with limit switches to limit travel in either direction unless operator is stall type. Actuators shall have a simple switch for reversing direction, and a button to disengage clutch for manual adjustments. Provide reversible shaded pole, split capacitor, synchronous, or steper type electric motors.

2.3.4   Output Switches

2.3.4.1   Control Relays

Shall be double pole, double throw (DPDT), UL listed, with contacts rated to the application, indicator light, and dust proof enclosure. Light indicator is lit when coil is energized and is off when coil is not energized.  Relays shall be socket type, plug into a fixed base, and replaceable without need of tools or removing wiring.  Encapsulated "PAM" type relays are permissible for terminal control applications.

2.4   ELECTRICAL POWER AND DISTRIBUTION

For control power provide a new, dedicated source 120 volts or less, 60 Hz, three wire (black, white, and green).  Run green ground wire to panel ground; conduit grounds are not sufficient.

2.4.1   Transformers

Transformers shall conform to UL 506.  Power digital controllers and terminal control units (TCU's) from dedicated circuit breakers with surge protection specified.  Transformers for digital controllers serving terminal equipment on lower level LANs may be grouped to have specified surge protection sized for the number of controllers on a single transformer.  Provide a fuse on the secondary side of the transformer.

2.4.2   Surge Protection

Surge and transient protection consist of devices installed externally to digital controllers.

2.4.2.1   Power Line Surge Protection

Surge suppressors external to digital controller, shall be installed on all incoming AC power.  Surge suppressor shall be rated by UL 1449, have a fault indicating light, and have clamping voltage ratings below the following levels:

a. 
Unit is a transient voltage surge suppressor 120 VAC/1 phase/2 wire plus ground, hard wire individual equipment protector.

b.  
Unit must react within 5 nanoseconds and automatically reset.

c.  
Voltage protection threshold, line to neutral, starts at no more than 211 volts peak on the 120 VAC line.

d.  
The transient voltage surge suppressor must have an independent secondary stage equal to or greater than the primary stage joule rating.

e.  
The primary suppression system components must be pure Silicon Avalanche Diodes.

f.  
Silicon Avalanche Diodes or Metal Oxide Varistors are acceptable in the independent secondary suppression system. 

g.  
The Transient Suppression System shall incorporate an indication light which denotes whether the primary and/or secondary transient protection components is/are functioning.

h.  
All system functions of the Transient Suppression System must be individually fused and not short circuit the AC power line at any time.

i.  
The Transient Suppression System shall incorporate an EMI/RFI noise filter with a minimum attenuation of 13 dB at 10 kHz to 300 MHz.

j.  
The system must comply with IEEE C62.41, Class "B" requirements and be tested according to IEEE C62.45.

k.  
The system shall operate at -20 degrees C to +50 degrees C.

2.4.2.2   Telephone and Communication Line Surge Protection

Provide transient surge protection to protect the DDC controllers and LAN related devices from surges that occur on the phone lines (modem or direct connect) and on inter-unit LAN communications.  Devices shall be UL listed.

a.  
The surge protection shall be a rugged package with continuous, non-interrupting protection and not use crowbar technology.  Instant automatic reset after safely eliminating transient surges, induced lightning, and other forms of transient over voltages.

b. 
Unit must react within 5 nanoseconds using only solid-state silicone avalanche technology.

c.  
Unit shall be installed at the proper distance as recommended by the manufacturer.

2.4.2.3   Controller Input/Output Protection

Controller input/output points shall surge protection with optical isolation, metal oxide varistors (MOV), or silicon avalanche devices.  Fuses are not permitted for surge protection.

2.4.3   Wiring

Provide complete electric wiring for DDC System, including wiring to transformer primaries.  Control circuit wiring shall not run in the same conduit as power wiring over 100 volts. Circuits operating at more than 100 Volts shall be in accordance with Section 16402, "Interior Distribution System." Circuits operating at 100 Volts or less shall be defined as low voltage and shall be run in rigid or flexible conduit, metallic tubing, metal raceways or wire trays, armored cable, or multi-conductor cable. Provide circuit and wiring protection as required by NFPA 70.  Aluminum-sheathed cable or aluminum conduit may be used but shall not be buried in concrete.  Use conduit or plenum-rated cable in HVAC plenums.  HVAC plenums include the space between a drop ceiling and the architectural ceiling, within walls, and within ductwork.  Protect exposed wiring from abuse and damage.

2.4.3.1   AC Control Wiring

a.  
Control wiring for 24 V circuits shall be insulated copper 18 AWG minimum and rated for 300 VAC service.

b. 
Wiring for 120 V shall be 14 AWG minimum and rated for 600 V service.

2.4.3.2   Analog Signal Wiring

Analog signal wiring shall be 18 AWG single or multiple twisted pair.  Each cable shall be 100 percent shielded, and have 20 AWG drain wire.  Each wire shall have insulation rated to 300 V ac.  Cables shall have an overall aluminum-polyester or tinned-copper (cable-shield tape). Install analog signal wiring in conduit separate from AC power circuits.

2.5   FIRE PROTECTION DEVICES

Provide smoke detectors in supply air ducts on downstream side of filters in accordance with NFPA 90A, except as otherwise indicated.  Provide UL listed or FM approved detectors for duct installation.

2.5.1   Smoke Detectors
Provide in supply ducts of air handling systems in accordance with NFPA 90A.  Design for detection of abnormal smoke densities by the ionization or photoelectric principle, responsive to both invisible and visible particles of combustion, and not susceptible to operation by changes to relative humidity.  Provide UL listed or FM approved detectors for duct installation.  Provide duct detectors with an approved duct housing, mounted exterior to the duct, and with perforated sampling tubes extending across the width of the duct.  Provide permanent descriptive zone labels indicating in which air handling units the detectors in alarm are located.  Provide detectors with a test port test switch.  Provide control and power modules required for operation of detectors in their own control unit or integral with the main building fire alarm control panel.  A ground fault or single break or open condition in the electrical circuitry to detector or its control or power units shall cause activation of the building fire alarm control panel trouble signals.  Electrical supervision of wiring provided exclusively for air handling unit shutdown is not required provided a break in wiring will cause shutdown of the associated unit.  Equipment and devices shall be compatible and operable in all respects with, and shall in no way impair reliability or operational functions of, existing building fire alarm system.  

2.6   INDICATORS

2.6.2   Pressure Gages

a.  
Provide pressure gages for all pneumatic outputs.  Select gage range so normal pressures are approximately equal to the midpoint readings on the scale, unless otherwise specified.  Accuracy shall be plus or minus 2 percent of the range.  Gages shall conform to ANSI/ASME B40.1.

b.  
Gages indicating pneumatic outputs shall have 2 inch diameter faces.  Scale shall be 0 to 30 psi, with 1 psi graduations.

c.  
Gages for low differential pressure measurements shall be 4 1/2 inch (nominal) size with two sets of pressure taps, and shall have a diaphragm actuated pointer, white dial with black figures, and pointer zero adjustment.  Gage shall have ranges and graduations as shown.  Accuracy shall be plus or minus 2 percent of scale range.

2.7   VARIABLE FREQUENCY MOTOR DRIVES

The variable frequency drive (VFD) shall convert 240 or 460 volt (+/- 10%), three phase, 60 hertz (+/- 2Hz), utility grade power to adjustable voltage/frequency, three phase, AC power for stepless motor control from 5% to 105% of base speed. 

2.7.1   Description

The variable frequency drive (VFD) shall produce an adjustable AC voltage/ frequency output for complete motor speed control.  The VFD must meet all of the following criteria.

a.  
The VFD shall use sinecoded PWM technology.  The sinecoded PWM calculations are performed by the VFD microprocessor.

b.  
The VFD shall use IGBT transistors for the inverter's three phase output.

c.  
The VFD shall use a three phase diode bridge converter to charge the VFD constant voltage capacitor buss.

d.  
The VFD shall have the ability for control by either a remote 4-20 mA 0 to 10 VDC control signal or from a local control panel located on the VFD itself. 

e.  
The VFD shall use microprocessor technology for VFD control.  The VFD shall be programmable with a permanently mounted keypad included with each VFD.

f.  
The VFD shall be fully self diagnostic.  No external programmers, analyzers, interrogators, or diagnostic boards, shall be needed to annunciate VFD faults or drive internal status. 

2.7.2   Code Standards

VFD shall be UL listed as delivered to the end user.  The VFD shall meet current National Electrical Code.

2.7.3   VFD Quality Assurance

To ensure quality, each and every VFD shall be subject to a series of in-plant quality controlled inspections before approval for shipment from the manufacture's facilities.

a.  
All components shall be tested prior to assembly and the complete unit shall be tested under full load conditions to ensure maximum product reliability.

b.  
The VFDs shall be the current standard production unit with at least 10 identical units already in the field.

c.  
Engineering support shall be available from the factory of the VFD. Phone support shall be free of charge to the end user for the life of the equipment.  Factory support shall be available in the English language.

2.7.4   VFD Service

The VFD shall be supplied with:

a.  
24 month parts and labor warranty.  The warranty shall start when the system is accepted by the end user or 30 months from date of shipment.

b. 
 Installation, operation, and troubleshooting guide(s).

c.  
A district service support group shall provide the following additional services:

(1)  Factory trained personal on-site for start-up for up to one working day at no additional cost.  Personnel shall be competent in operation and repair of the particular model of VFD that is installed.

(2)  On-site training of customer personnel in basic installation, troubleshooting, and operation of VFDs at no additional cost.  This training shall be conducted for up to 6 personnel at the installation site for a minimum of 4 hours.

2.7.5   Basic VFD Features

The VFD shall have the following basic features with no more then three separate internal electronic boards.

a.  
VFD mounted operator control keypad capable of: 

(1)  Remote/Local operator selection with password access.

(2)  Run/Stop and manual speed commands.

(3)  All programming functions.

(4)  Scrolling through all display functions.

b.  
Digital display capable of indicating:

(1)  VFD status. 

(2)  Frequency. 

(3)  RPM of motor. 

(4)  Phase current. 

(5)  Fault diagnostics in descriptive text. 

(6)  All programmed parameters. 

c.  
Standard PI loop controller with input terminal for controlled variable and parameter settings made while inverter running.

d. 
User interface terminals for end-user remote control of VFD speed, speed feedback, and isolated form C SPDT relay energized on drive fault condition.

e.  
An isolated form C SPDT auxiliary relay energized on run command.

f.  
The VFD shall have a metal NEMA 1 enclosure.

g. 
The VFD shall have an adjustable carrier frequency with 16 KHz minimum upper limit.

h. 
The VFD shall have a built in or external line reactor with 3% minimum impedance to protect DC buss capacitors and rectifier section diodes.

2.7.6   Programmable Parameters

The VFD shall include the following operator programmable parameters:

a.  Upper limit frequency.

b.  Lower limit frequency.

c.  Acceleration rate.

d.  Deceleration rate.

e.  Variable torque volts per Hertz curve.

f.  Starting voltage level.

g.  Starting frequency level.

h.  Display speed scaling.

i.  Enable/disable auto-restart feature.

j.  Enable/disable softstall feature.

k.  Motor overload level.

l.  Motor stall level.

m.  Jump frequency and hysteresis band.

n.  PWM carrier frequency.

2.7.7   Protective Circuits and Features

a.  
An electronic adjustable inverse time current limit with consideration for additional heating of the motor at frequencies below 45Hz, for the protection of the motor.

b.  
An electronic adjustable soft stall feature, allowing the VFD to lower the frequency to a point were the motor will run at FLA when an overload condition exists at the requested frequency.  The VFD will automatically return to the requested frequency when load condition permit.

c.  
The VFD will have a separate electronic stall at 110% VFD rated current and a separate hardware trip at 190% current.

d.  
The VFD shall have ground fault protection that protects output cables and motor from grounds during both starting and continuous running conditions.   

e.  
The VFD shall have the ability to restart after the following faults:

(1)  Overcurrent (drive or motor).

(2)  Power outage.

(3)  Phase loss.

(4)  Overvoltage/Undervoltage.

f.  
The VFD shall restart into a rotating load without tripping or damaging the VFD or the motor.

g.  
The VFD shall keep a log of a minimum of four previous fault conditions, indicating type and time of occurance in descriptive text.

h.  
The VFD shall be able to sustain 110% rated current for 60 sec.

i.  
The VFD shall respond to and record the following fault conditions:

(1)  Over current (and have an indication if the over current was during acceleration, deceleration, or running).

(2)  Overcurrent internal to the drive.

(3)  Motor overload at start-up.

(4)  Over voltage from the utility power.

(5)  Motor running overload.

(6)  Overvoltage during deceleration.

(7)  VFD over heat.

(8)  Load end ground fault.

(9)  Abnormal parameters or data in VFD EEPROM.

2.7.8   Operational Conditions

The VFD shall be designed and constructed to operate within the following service conditions.

a.  
Ambient Temperature Range, 0 to 120 deg. F.

b. 
Non-condensing relative humidity to 90%.

2.7.9   Available Options

Provide the following options:

a.  RS232 or RS422/485 interface card with application software which can both control and monitor the VFD from a attached computer.

b.  A manual bypass circuit and switch integral to the drive to allow drive bypass drive and operate at 100% speed.  Overload fuses and other protective hardware shall remain in the circuit during bypass.

2.8
LOWER EXPLOSIVE LIMIT CONTROL PANEL AND SENSORS

2.8.1  Control Panel

CONTROL PANEL:

Control panel must be capable of communicating digitally  through two RS-485 communication buses with the networked transmitters.  Each communication bus must be capable of accepting up to 16 addressable transmitters at a maximum distance of 2000 feet.  One power supply (bringing either 17-27 Vac or 24-38 Vdc)  will be sufficient to power the entire gas detection network:  controller and sensors.

Control panel will activate two internal DPDT relays at fully programmable alarm levels (and within  programmable time delays) and  be capable of activating up to 8 external relays per transmitter at fully programmable alarm set points (and within  programmable time delays).  Controller must be capable of handling up to 32 separate relay modules.  Relay rating will be no lower than 1/6 HP at 240 Vac 5A at 24 Vdc.

Control panel will be capable of communicating with an annunciator panel that can serve as a dummy controller within a secondary control room. 

The control panel will indicate the exact concentration of gas, the gas detected and the location of the sensor by sweeping through the network and displaying the detected levels at each point on an alphanumeric display.  The display will indicate two alarm levels for each sensing point.  LED will also provide visual feedback in the following manner:

Normal operation:

Green LED



Alarm level 1:


Red LED




Alarm level 2:


Red LED




Failure:


Yellow LED

The standard 2 high/low alarm levels will be complemented with an optional third level that can be programmed into the panel at a later date.

Panel will have an incorporated audible alarm, rated at no less than 65 dBA at 3 feet that will be activated at fully programmable levels.
Control panel will leave the factory fully programmed and will be adjustable in the field by keying instructions on the keypad or via a laptop.  The control panel must also be capable of hooking up to a printer through an RS-2325 port.

Three levels of continuous self diagnostics will verify the reading of each transmitter for abnormal sensing behavior, loss of communication with the transmitters and program corruption analysis.

Unit will be manufactured to UL 1244 label and CSA 22.2.  Controller must be manufactured within an ISO 9002 production environment.

2.8.2  Sensor:

Sensor will be powered by the control panel’s power output rated at 17-27 Vac or by an equivalent power transformer rated at 17-27 Vac or 24-38 Vdc.  Fully addressable gas sensor must be capable of communicating digitally with control panel through an RS-485 communication port.  Gas sensors must be installed in a true daisy chain with an end of the line resistor on the last sensor.

The gas monitor will incorporate either an electrochemical cell (for toxic gas monitoring) a catalytic combustion cell (for explosive gas monitoring) or a diffusion fuel cell (for oxygen sensing).  Unit sensing cell must compensate for variations in relative humidity and temperature to maintain high levels of accuracy.  An integrated sensor guard will protect sensing element from water spray or splash, dust and dirt.

Magnetic controls on the face of the unit along with calibration circuitry will permit the unit to be calibrated without the need to declassify the space monitored.

Unit will be composed of industrial grade components.  Unit will be equipment with an impact resistant explosion-proof enclosure.

When placed into a network configuration the sensor will be capable of two alarm levels.  

Sensor will also have the capability of sending an analogue 4-20mA signal to the BMS/DDC.

The unit will be equipped with a backlit concentration display (LED), which will display the concentration of the monitored gas.  LED will also provide visual feedback in the following manner:

Normal Operation:

Yellow LED



Alarm:



Red LED




Failure 1:


Yellow LED




Failure 2:


Yellow LED

Sensor will be capable of operating within relative humidity ranges of 5-90%.  Sensor must also have capacity of operating within a -40o F to 167o F*  (-40o C to 75o C) temperature range.

Housing must meet Class 1, Div. 1, Groups B,C and D specifications and have FM label.  Sensor must meet Class 1, Div. 1, Groups A,B,C and D specifications.   Gas sensor must be manufactured within an ISO 9002 production environment.

Gas sensors shall be provided for monitoring the LEL and O2 concentrations.

PART 3   EXECUTION

3.1   INSTALLATION

Perform installation under supervision of competent technicians regularly employed in the installation of DDC systems.  

3.1.1   Wiring Criteria

a.  
Input/output identification:  Permanently label each field wire, cable, or pneumatic tube at each end with unique descriptive identification.

b.  
Rigid or flexible conduit shall be terminated at all sensors and output devices.

c.  
Surge Protection:  Install surge protection per manufacturer's specification. 

d.  
Grounding:  Ground controllers and cabinets to a good earth ground. Ground controller to a ground in accordance with Section 16402, "Interior Distribution System."  Grounding of the green ac ground wire, at the breaker panel, alone is not adequate.  Run metal conduit from controller panels to adequate building grounds.  Ground sensor drain wire shields at controller end.

e.  
Contractor is responsible for correcting all associated ground loop problems.

f.  Wiring in panel enclosures shall be run in covered wire track.

3.1.2   Digital Controllers

a.  
Do not divide control of a single mechanical system such as an air handling unit, boiler, chiller, or terminal equipment between two or more controllers.  A single controller shall manage control functions for a single mechanical system.  It is permissible, however, to manage more than one mechanical system with a single controller.

b.  
Provide digital control cabinets that protect digital controller electronics from dust, at locations shown on the drawings.

3.1.3   Temperature Sensors

Provide temperature sensors in locations to sense the appropriate condition.  Provide sensor where they are easy to access and service without special tools.  Calibrate sensors to accuracy specified. In no case will sensors designed for one application be installed for another application.

3.1.3.1   Room Temperature Sensors

Provide on interior walls to sense average room temperature conditions. Avoid locations near heat sources or which may be covered by office furniture.  Room temperature sensors should not be mounted on exterior walls when other locations are available.  Mount center of sensor at 5 feet above finished floor.

3.1.3.2   Duct Temperature Sensors

a.  
Provide sensors in ductwork in general locations as indicated.  Select specific sensor location within duct to accurately sense appropriate air temperatures.  Do not locate sensors in dead air spaces or positions obstructed by ducts or equipment.  Install gaskets between the sensor housing and duct wall.  Seal duct and insulation penetrations.

b.  
String duct averaging sensors between two rigid supports in a serpentine position to sense average conditions.  Insulate temperature sensing elements from supports.  Provide hinged duct access doors to install averaging sensors if needed.

c.  
Locate freeze protection sensors in appropriate locations to sense lowest temperatures, to avoid potential problems with air stratification.

3.1.3.3   Outside Air Temperature Sensors

Provide outside air temperature sensor in weatherproof enclosure on north side of the building, away from exhaust hoods, air intakes and other areas that may affect temperature readings.  Provide sunshields to from direct sunlight.

3.1.4   Damper Actuators

Actuators shall not be mounted in the air stream.

3.1.5   Thermometers

Provide thermometers at locations indicated.  Mount thermometers to allow reading when standing on the floor.

3.1.5.1   Pressure Sensors

3.1.5.2   Differential Pressure

a.  
Duct Static Pressure Sensing: Locate duct static pressure tip approximately two-thirds of distance from supply fan to end of duct with the greatest pressure drop.

b.  
Steam Pressure Sensing:  Install snubbers and isolation valves on steam pressure sensing applications.

3.1.6   Control Drawings

a.  Post laminated copies of as-built control system drawings in each mechanical room.

b.  Provide 3 sets of as-built control drawings to the Contracting Officer.

3.2   Test and balance support

Controls contractor will coordinate with and provide full time on-site technical support to test and balance (TAB) personnel specified under Section 15950 or any other documents in the project specification.  This support shall include:

a.  
On-site operation of control systems for proper operating modes during all phases of balancing and testing.

b.  
Control setpoint adjustments for proper balancing of all relevant mechanical systems.

c.  
Setting all control loops with setpoints and adjustments determined by TAB personnel.

3.3   FIELD QUALITY CONTROL

3.3.1   General

a.  
Demonstrate compliance of the heating, ventilating, and air conditioning control system with the contract documents.  Furnish personnel, equipment, instrumentation, and supplies necessary to perform calibration and site testing.  Ensure that test personnel are regularly employed in the testing and calibration of DDC systems.

b.  
Testing will include the field tests and the performance verification tests.  Field tests shall demonstrate proper calibration of input and output devices, and the operation of specific equipment.  Performance verification test shall ensure proper execution of the sequence of operation and proper tuning of control loops.

c.  
Obtain approval of the field test plan and performance verification test play for each phase of testing before beginning that phase of testing.  Give to the Contracting Officer written notification of planned testing at least 30 days prior to test.  Notification shall be accompanied by the proposed test procedures.  In no case will the Contractor be allowed to start testing without written Government approval of field test plan and performance verification test plan.

d.  
Before scheduling the performance verification test, furnish field test documentation and written Certified Statement of Field Test Completion to the Contracting Officer for approval.  The statement, certified by the DDC system provider, states that the installed system has been calibrated, tested, and is ready for the performance verification test.  Do not start the performance verification test prior to receiving written permission from the Government.

e.  
Tests are subject to oversight and approval by the Contracting Officer.  The testing shall not be run during scheduled seasonal off-periods of heating and cooling systems.

3.3.2   Test Reporting for Field Testing and Performance Verification Tests

a.  
During and after completion of the Field Tests, and again after the Performance Verification Tests, identify, determine causes, replace, repair or calibrate equipment that fails to meet the specification, and submit a written report to the Government.

b.  
Document all tests with detailed test results.  Explain in detail the nature of each failure and corrective action taken.  Provide a written report containing test documentation after the Field Tests and again after the Performance Verification Tests.  Convene a test review meeting at the job site to present the results to the Government.  As part of this test review meeting, demonstrate by performing all portions of the field tests or performance verification test that each failure has been corrected.  Based on the report and test review meeting, the Government will determine either the restart point or successful completion of testing.  Do not retest until after receipt of written notification by the Government.  At the conclusion of retest, assessment will be repeated.

3.3.3   Contractor's Field Tests
Field tests shall include the following:

3.3.3.1   System Inspection

Observe the HVAC system in its shutdown condition.  Check dampers and valves for proper normal positions.  Document each position for the test report.

3.3.3.2   Calibration Accuracy and Operation of Inputs Test

Verify correct calibration and operation of input instruments.  For each sensor and transmitter, including those for temperature, pressure, humidity, and air quality, record the reading at the sensor or transmitter location using calibrated test equipment.  On the same table, record the corresponding reading at the digital controller for the test report.

The test equipment shall have been calibrated within one year of use.  Test equipment calibration shall be traceable to the measurement standards of the National Institute of Standards and Technology.

3.3.3.3   Actuator Range Adjustment Test

With the digital controller, apply a control signal to each actuator and verify that the actuator operates properly from its normal position to full range of stroke position.  Record actual spring ranges and normal positions for all modulating control valves and dampers.  Include documentation in the test report.

3.3.3.4   Digital Controller Startup and Memory Test

Demonstrate that programming is not lost after a power failure, and digital controllers automatically resume proper control after a power failure.

3.3.3.5   Surge Protection Test

Show that surge protection, meeting the requirements of this specification, has been installed on incoming power to the digital controllers and on communications lines.

3.3.3.6   Application Software Operation Test

Test compliance of the application software for:

a.  
Ability to communicate with the digital controllers, uploading and downloading of control programs

b.  
Text editing program:  Demonstrate the ability to edit the control program off line.

c.  
Reporting of alarm conditions:  Force alarms conditions for each alarm, and ensure that workstation receives alarms.

d.  
Reporting trend and status reports: Demonstrate ability of software to receive and save trend and status reports.

3.3.4   Performance Verification Tests
Conduct the performance verification tests to demonstrate control system maintains setpoints, control loops are tuned, and controllers are programmed for the correct sequence of operation.  Conduct performance verification test during seven days of continuous HVAC and DDC systems operation and before final acceptance of work.  Specifically the performance verification test shall demonstrate the following:

3.3.4.1   Execution of Sequence of Operation

Demonstrate the HVAC system operates properly through the complete sequence of operation, for example seasonal, occupied/unoccupied, and warm-up.  Demonstrate proper control system response for abnormal conditions by simulating these conditions.  Demonstrate hardware interlocks and safeties work.  Demonstrate the control system performs the correct sequence of control after a loss of power.

3.3.4.2   Control Loop Stability and Accuracy

Furnish the Government graphed trends of control loops to demonstrate the control loop is stable and that setpoint is maintained.  Control loop response shall respond to setpoint changes and stabilize in 3 minutes.  Control loop trend data shall be real time and the time between data points shall not be greater than one minute.  The contractor shall provide a printer, either the project printer or temporary, at the job site for printing graphed trends.  The printer shall remain on the job site throughout Performance Verification Testing to allow printing trends. 

3.4   TRAINING
Submit a training course schedule, syllabus, and training materials 14 days prior to the start of training.  Furnish a qualified instructor to conduct training courses for designated personnel in the maintenance and operation of the HVAC and DDC system.  Orient training to the specific system being installed under this contract.  Use operation and maintenance manual as the primary instructional aid in contractor provided activity personnel training.  Base training on the Operations and Maintenance manuals and a DDC training manual.  Manuals shall be delivered for each trainee with two additional sets delivered for archiving at the project site.  Training manuals shall include an agenda, defined objectives and a detailed description of the subject matter for each lesson.  A training day is defined as 8 hours of classroom or lab instruction, including two 15 minute breaks and excluding lunch time, Monday through Friday, during the daytime shift in effect at the training facility.  For guidance, the Contractor should assume the attendees will have a high school education and are familiar with HVAC systems.

3.4.1   DDC Training

Shall be taught in the field, using the operating equipment at the project site for a total of 1 day.  A maximum of 5 personnel will attend the course. The course shall consist of hands-on training under the constant monitoring of the instructor.  Course content should duplicate DDC Training Phase I course as applied to the installed system.  The instructor shall determine the level of the password to be issued to each student before each session.  Upon completion of this course, students should be fully proficient in the operation of each system function.

END OF SECTION

SECTION 15950

HVAC TESTING/ADJUSTING/BALANCING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

ASSOCIATED AIR BALANCE COUNCIL (AABC)

AABC MN-1
(1989) Testing and Balancing Heating, Ventilating and Air Conditioning Systems

AABC TBP
(1997) Test and Balance Procedures

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

AMCA 203
(1990) Field Performance Measurements

NATIONAL ENVIRONMENTAL BALANCING BUREAU (NEBB)

NEBB MASV
(1994) Measurements and Assessment of Sound and Vibration

NEBB TABES
(1991) Testing, Adjusting, Balancing of Environmental Systems

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION, INC. (SMACNA)

SMACNA HVACTAB
(1993) HVAC Systems Testing, Adjusting and Balancing

1.2   RELATED REQUIREMENTS

Perform work required by this section in accordance with the requirements in Section 01310, "Construction Schedule and Progress Schedule."

Requirements for construction scheduling related to HVAC TAB work are specified in Section 01310, "Construction Schedule and Progress Schedule."

1.3   DESCRIPTION OF WORK

The work includes test, adjust, and balance (TAB) of new and existing heating, ventilating, and cooling (HVAC) air and water distribution systems including equipment, ducts, and piping which are located within, on, under, between, and adjacent to buildings.

1.3.1   Air Distribution Systems

Systems shall be tested, adjusted, and balanced (TAB'd) in compliance with this section.  Obtain Contracting Officer's written approval before applying insulation to exterior of air distribution systems under Section 15080, "Mechanical Insulation."

1.4   DEFINITIONS

a.  
TAB'd:  HVAC Testing/Adjusting/Balancing procedures performed.

b. 
 Field check group:  One or more systems of the same basic type; the subgroup of a "field check group" is a "system."

e. 
 Out-of-tolerance data:  Pertains only to field checking of certified DALT or TAB report.  The term is defined as a measurement taken during field checking which does not fall within the range of plus 5 to minus 5 percent of the original measurement reported on the certified DALT or TAB report for a specific parameter.

1.5   SUBMITTALS

Submit the following in accordance with Section 01300 SUBMITTALS.

1.5.1   Test Reports
a.
Certified TAB report
Submit certified reports in the specified format including the above data.

1.5.2   Certificates
a.
Independent TAB agency personnel qualifications
b.
Design review report
c.
Advanced notice for TAB field work
d.
Pre-TAB check out list
e.
TAB Submittal and Work Schedule
1.6   TAB SUBMITTAL AND WORK SCHEDULE
Compliance with the following schedule is the Contractor's responsibility.

a. 
 Qualify TAB Personnel:  Within 45 calendar days after date of contract award, submit TAB agency and personnel qualifications.

b.  
Pre-Field TAB Engineering Report:  Within 21 calendar days after approval of the TAB agency Personnel Qualifications, submit the Pre-Field TAB Engineering Report.

c.  
Pre-TAB Check Out List and Advanced Notice For TAB Field Work:  At a minimum of 45 calendar days prior to CCD, submit prerequisite HVAC work check out list certified as complete, and submit advance notice of commencement of TAB field work.

d.  
TAB Field Work:  At a minimum of 30 calendar days prior to CCD, accomplish TAB field work.

e. 
Submit TAB Report:  Within 15 calendar days after completion of TAB field work, submit certified TAB report.

f.  
TAB Field Check:  30 calendar days after certified TAB report is approved by the Contracting Officer, conduct field check.

1.7   QUALITY ASSURANCE

1.7.1   Modifications of References

Accomplish work in accordance with referenced publications of AABC or NEBB except as modified by this section.  In the references referred to herein, consider the advisory or recommended provisions to be mandatory, as though the word "shall" had been substituted for the words "should" or "could" or "may" wherever they appear.  Interpret reference to the "authority having jurisdiction," the "Administrative Authority," the "Owner," or the "Design Engineer" to mean the "Contracting Officer."

1.7.2   Certificates

1.7.2.1   Independent TAB Agency Personnel Qualifications
For agency proposed for approval, submit information certifying that: The TAB agency is a first tier subcontractor who is not affiliated with any other company participating in work on this contract; the work to be perform by the TAB agency shall be limited to testing, adjusting, and balancing of HVAC air and water systems to satisfy the requirements of this specification section.

Submit the following, for the agency, to Contracting Officer for approval in compliance with paragraph entitled "TAB Personnel Qualification Requirements."

a.  Independent AABC or NEBB certified TAB agency:

(1)  TAB agency:  AABC registration number and expiration date of current certification; or NEBB certification number and expiration date of current certification.

(2)  TAB team member:  Member certificate and expiration date of current certification.

(4)  TAB team field technicians:  Names and documented evidence that each field technician meets the qualification requirements.

(5)  Current certificates:  Registrations and certifications shall be current, and valid for the duration of this contract.  Certifications which expire prior to completion of the TAB work, shall be renewed in a timely manner so that there is no lapse in registration or certification.  TAB agency or TAB team personnel without a current registration or current certification shall not perform TAB work on this contract.

b.  Replacement of TAB team members:  Replacement of members may occur if each new member complies with the applicable personnel qualifications and each is approved by the Contracting Officer.

1.7.2.2   Pre-Field TAB Engineering Report
Submit report containing the following information:

a.  Step-by-step TAB procedure:

(1) Strategy:  Describe the method of approach to the TAB field work from start to finish.  Include in this description a complete methodology for accomplishing each seasonal TAB field work session.

(2) Procedural steps:  Delineate fully the intended procedural steps to be taken by the TAB field team to accomplish the required TAB work of each air distribution system and each water distribution system.  Include intended procedural steps for TAB work for subsystems and system components.

b.  Pre-field data:  Submit AABC or NEBB or SMACNA HVACTAB data report forms with the following pre-field information filled in:

(1)  Design data obtained from system drawings, specifications, and approved submittals.

(2)  Notations detailing additional data to be obtained from the contract site by the TAB field team.

(3)  Designate the actual data to be measured in the TAB field work.

(4)  Provide a list of the types of instruments, and the measuring range of each, which are anticipated to be used for measuring in the TAB field work.  By means of a keying scheme, specify on each TAB data report form submitted, which instruments will be used for measuring each item of TAB data.  If the selection of which instrument to use, is to be made in the field, specify from which instruments the choice will be made.  The instrument key number shall be placed in the blank space where the measured data would be entered.

c. 
Prerequisite HVAC work checkout list:  Provide a list of inspections and work items which are to be completed by the Contractor.  This list shall be acted upon and completed by the Contractor and then submitted and approved by the Contracting Officer prior to the TAB team coming to the contract site. 

d. 
 At a minimum, a list of the applicable inspections and work items listed in the NEBB TABES, Section III, "Preliminary TAB Procedures" under paragraphs titled, "Air Distribution System Inspection" and "Hydronic Distribution System Inspection" shall be provided for each separate system to be TAB'd.

1.7.3   TAB Personnel Qualification Requirements

1.7.3.1   Independent AABC or NEBB Certified TAB Agency

Provide services of a TAB agency certified by AABC or NEBB to perform and manage TAB work on HVAC air and water systems.  This TAB agency shall not be affiliated with any company participating in any other phase of this contract, including design, furnishing equipment, or construction.

1.7.3.2   TAB Team Personnel

The TAB team approved to accomplish work on this contract shall be full-time employees of the TAB agency.  No other personnel shall do TAB work on this contract.

1.7.4   Responsibilities

The Contractor shall be responsible for ensuring compliance with the requirements of this section.  The following delineation of specific work responsibilities is specified to facilitate execution of the various work efforts by personnel from separate organizations.  This breakdown of specific duties is specified to facilitate adherence to the schedule listed in paragraph entitled "TAB Submittal and Work Schedule."

1.7.4.1   Contractor

a. 
HVAC documentation:  Furnish one complete set of the following HVAC-related documentation to the TAB agency:

(1)  Contract drawings and specifications

(2)  Approved submittal data for equipment

(3)  Construction work schedule

(4)  Up-to-date revisions and change orders for the previously listed items

b.  
Submittal and work schedules:  Ensure that the schedule for submittals and work required by this section and specified in paragraph entitled "TAB Submittal and Work Schedule," is met.

c.  
Coordination of supporting personnel:

Provide the technical personnel, such as factory representatives or HVAC controls installer required by the TAB field team to support the TAB field measurement work.

Provide equipment mechanics to operate HVAC equipment and ductwork mechanics to provide the field designated test ports to enable TAB field team to accomplish the TAB field measurement work.  Ensure these support personnel are present at the times required by the TAB team, and cause no delay in the DALT and TAB field work.

Conversely, ensure that the HVAC controls installer has required support from the TAB team field leader to complete the controls check out.

d.  
Deficiencies:  Ensure that the TAB Agency supervisor submits all Design/Construction deficiency notifications directly to the Contracting officer within 3 days after the deficiency is encountered.  Further, the Contractor shall ensure that all such notification submittals are complete with explanation, including documentation, detailing deficiencies.

e.  
Prerequisite HVAC work:  Complete check out and debugging of HVAC equipment, ducts, and controls prior to the TAB engineer arriving at the project site to begin the TAB work.  Debugging includes searching for and eliminating malfunctioning elements in the HVAC system installations, and verifying all adjustable devices are functioning as designed.  Include as prerequisite work items, the deficiencies pointed out by the TAB team supervisor in the design review report.

f.  
Prior to the TAB field team's arrival, ensure completion of the applicable inspections and work items listed in the TAB team supervisor's pre-field engineering report.  Do not allow the TAB team to commence TAB field work until all of the following are completed.

(1)  HVAC system installations are fully complete.

(2)  HVAC prerequisite checkout work lists specified in the paragraph "Pre-Field TAB Engineering Report" have been completed, submitted, and approved.  Ensure that the TAB Agency gets a copy of the approved prerequisite HVAC work checklist.

(3)  HVAC system filters are clean for TAB field work.

g.  
Advance notice:  Furnish to the Contracting Officer with advance written notice for each event, the commencement of the TAB field work.

h.  
Insulation work:  Ensure that openings in duct and machinery insulation coverings for TAB test ports are marked, closed and sealed.

1.7.4.2   TAB Agency

Provide the services of a TAB team, which complies with the requirements of paragraph entitled "TAB Personnel Qualification Requirements."

1.7.5   Test Reports

1.7.5.1   Certified TAB Reports

Submit Certified TAB Report in the following manner:

a.  
Report format:  Submit the completed pre-field data forms approved in the pre-field TAB Engineering Report completed by TAB field team, reviewed and certified by the TAB supervisor.  Bind the report with a waterproof front and back cover.  Include a table of contents identifying by page number the location of each report.  Report forms and report data shall be typewritten.  Handwritten report forms or report data are not acceptable.

b.  
Temperatures:  On each TAB report form reporting TAB work accomplished on HVAC thermal energy transfer equipment, include the indoor and outdoor dry bulb temperature range and indoor and outdoor wet bulb temperature range within which the TAB data was recorded.  

c. 
System Diagrams:  Provide a system diagram in the TAB report showing the location of all terminal outlet supply, return, exhaust and transfer registers, grilles and diffusers.  Use a key numbering system on the diagram, which identifies each outlet contained in the outlet airflow report sheets.

d.  
Static Pressure Profiles:  Report static pressure profiles for air duct systems.  Report static pressure data for all supply, return, relief, exhaust and outside air ducts for the systems listed.  The static pressure report data shall include, in addition to NEBB/AABC required data, the following:

(1)  Report supply fan, return fan, relief fan, and exhaust fan inlet and discharge static pressures.

(2)  Report static pressure drop across steam coils, installed in unit cabinetry or the system ductwork.

(3)  Report static pressure drop across outside air, return air, and supply air automatic control dampers, both proportional and two-position, installed in unit cabinetry, or in the system ductwork.

(4)  Report static pressure drop across air filters, installed in unit cabinetry, or in the system ductwork, including paint filters.  

Do not report static pressure drop across duct fittings provided for the sole purpose of conveying air, such as elbows, transitions, offsets, plenums, manual dampers, and branch takes-offs.

(5)  Report static pressure drop across outside air and relief/exhaust air louvers.

(6)  Report supply, return, exhaust/relief, outside air duct static pressure readings, including the following locations:

Main Duct: Take readings at four locations along the full length of the main duct.  Locations shall be at 25 percent, 50 percent, 75 percent, and 100 percent of the total duct length.

Branch Main Ducts: Take readings at branch main ducts.

e.  
Duct Transverses:  Report duct traverses for main and branch main supply, return, exhaust, relief and outside air ducts.  This shall include all ducts, including those which lack 7 1/2 duct diameters upstream and 2 1/2 duct diameters downstream of straight duct unobstructed by duct fittings/offsets/elbows.  The TAB Agency shall evaluate and report findings on the duct traverses taken.  Evaluate the suitability of the duct traverse measurement based on satisfying the qualifications for a pitot traverse plane as defined by AMCA 203, "Field Measurements", Section 8, paragraph 8.3, "Location of Traverse Plane."

f.  
Instruments:  List the types of instruments actually used to measure the tab data.  Include in the listing each instrument's unique identification number, calibration date, and calibration expiration date.

Instrumentation, used for taking wet bulb temperature readings shall provide accuracy of plus or minus 5 percent at the measured face velocities.  Submit instrument manufacturer's literature to document instrument accuracy performance is in compliance with that specified.

g.  
Certification:  Include the typed name of the TAB supervisor and the dated signature of the TAB supervisor.

h.  
Performance Curves: The TAB Supervisor shall include, in the Certified TAB Reports, factory pump curves and fan curves for pumps and fans TAB'd on the job.

i.  
Calibration Curves:  The TAB Supervisor shall include, in the Certified TAB Reports, a factory calibration curve for installed flow control balancing valves, flow venturis and flow orifices TAB'd on the job.

PART 2   PRODUCTS

Not Used.

PART 3   EXECUTION

3.1   TAB PROCEDURES

3.1.1   TAB Field Work

Test, adjust, and balance the listed HVAC systems to the state of operation indicated on and specified in the contract design documents. Conduct TAB work, including maintenance and calibration of instruments, measurement accuracy, and sound measurement work in conformance with the AABC MN-1 and AABC TBP, or NEBB TABES, and NEBB MASV, except as supplemented and modified by this section.  Provide instruments and consumables required to accomplish the TAB work.

Air systems shall be proportionately balanced and reported in the certified TAB report.  

3.1.2   Preliminary Procedures

Use the approved pre-field engineering report as instructions and procedures for accomplishing TAB field work.  Test ports required for testing by the TAB engineer shall be located in the field by the TAB engineer during TAB field work.  It shall be the responsibility of the sheet metal contractor to provide and install test ports as required by the TAB engineer.

3.1.3   TAB Air Distribution Systems

3.1.3.1   Air Handling Units

Air handling unit systems including fans (air handling unit fans, exhaust fans and ventilation fans), coils, ducts, plenums, mixing boxes, and air distribution devices for supply air, return air, outside air, mixed air relief air, exhaust air, and makeup air.

3.1.3.2   Exhaust Fans

Exhaust fan systems including fans, ducts, plenums, grilles, paint filters, and hoods for exhaust air.

3.1.4   Workmanship

Conduct TAB work on specified HVAC systems until measured parameters are within plus 5 percent or minus 0 percent of the design values, that is, the values specified or indicated on the contract documents.

3.1.5   Deficiencies

Strive to meet the intent of this section to maximize the performance of the equipment as designed and installed.  However, if deficiencies in equipment design or installation prevent TAB work from being accomplished within the range of design values specified in the paragraph entitled "Workmanship," provide written notice as soon as possible to the Contractor and the Contracting Officer describing the deficiency and recommended correction.

Responsibility for correction of installation deficiencies is the Contractor's.  If a deficiency is in equipment design, call the TAB team supervisor for technical assistance.  Responsibility for reporting design deficiencies to Contractor is the TAB team supervisor's.

3.2   DATA FROM TAB FIELD WORK

After completion of the TAB field work, prepare the TAB field data for TAB supervisor's review and certification, using the reporting forms approved in the pre-field engineering report.  Data required by those approved data report forms shall be furnished by the TAB team.  Except as approved otherwise in writing by the Contracting Officer, the TAB work and thereby the TAB report shall be considered incomplete until the TAB work is accomplished to within the accuracy range specified in the paragraph entitled "Workmanship."

3.3   QUALITY ASSURANCE FOR TAB FIELD WORK

3.3.1   Field Check

Test shall be made to demonstrate that capacities and general performance of air and water systems comply with the contract requirements.

3.3.1.1   Recheck

During field check, the Contractor shall recheck, in the presence of the Contracting Officer, random selections of data (water, air quantities, air motion, sound level readings) recorded in the certified report.

3.3.1.2   Areas Of Recheck

Points and areas of recheck shall be selected by the Contracting Officer.

3.3.1.3   Procedures

Measurement and test procedures shall be the same as approved for work for forming basis of the certified report.

3.3.1.4   Recheck Selections

Selections for recheck will not exceed 25 percent of the total number of reported data entries tabulated in the report.

3.3.2   Retests

If random tests reveals a measured quantity which is out-of-tolerance, the report is subject to disapproval at the Contracting Officers discretion.  In the event the report is disapproved, all systems shall be readjusted and tested, new data recorded, new certified reports submitted, and a new field check conducted at no additional cost to the Government.

3.3.3   Prerequisite for Approval

Compliance with the field checking requirements of this section is a prerequisite for the final approval of the certified TAB report submitted.

3.4   MARKING OF SETTINGS

Upon the final TAB work approval, permanently mark the settings of HVAC adjustment devices including valves, splitters, and dampers so that adjustment can be restored if disturbed at any time.  The permanent markings shall indicate the settings on the adjustment devices, which result in the data reported on the submitted certified TAB report.

3.5   MARKING OF TEST PORTS

The TAB team shall permanently and legibly mark and identify the location points of the duct test ports.  If the ducts have exterior insulation, these markings shall be made on the exterior side of the duct insulation.  The location of test ports shall be shown on the as-built mechanical drawings with dimensions given where the test port is covered by exterior insulation.

END OF SECTION

SECTION 15951

TESTING INDUSTRIAL VENTILATION SYSTEMS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH 2090
(1995) Industrial Ventilation

AIR MOVEMENT AND CONTROL ASSOCIATION, INC. (AMCA)

ANSI/AMCA 201
(1990) Fan Application Manual - Fans and Systems

1.2   DEFINITIONS

a.  
Capture velocity:  Air velocity at any point in front of the hood or at the hood opening necessary to overcome opposing air currents and to capture contaminated air at that point to cause it to flow into the hood.

b.  
Capture zone:  Controlled space around an industrial process that provides a safe and healthy workspace.

c.  
Equilibrium performance point:  The operating condition after sufficient start-up time that an air pollution control device reaches optimum efficiency.  The manufacturer recommends the minimum start-up time for each device.

d.  
Facility:  A building or portion of a building in which contaminated air is controlled by the industrial ventilation system.  This includes the shop space, equipment room, offices, restrooms and locker rooms affected by the industrial process.

e.  
Full load condition:  Condition in the facility where exhaust and replacement air systems operate simultaneously, as installed by the Contractor according to the design plans and specifications.

f.  
Heating and cooling equipment:  Equipment used to temper air in the facility.  Equipment includes, but is not limited to: condensers, chillers, pumps, heat exchangers, heating and cooling coils, heat pumps, cooling towers, and duct heaters.

g.  
Hood static pressure:  Static pressure, in inches of water gage (wg), taken at 3 duct diameters from a flanged or plain hood or 1 duct diameter from a tapered hood.

h.  
Manometer:  An instrument for measuring pressure.  Electronic or U-tube manometers with water or light oil are acceptable.

i.  
Replacement air system:  The mechanical system supplying air to a facility to replace exhausted air.

j.  
Standard Temperature and Pressure:  Air at standard conditions of 70 degrees Fahrenheit and 1 atmosphere.

k.  
Static Pressure:  The potential pressure exerted in all directions by a fluid at rest.  For a fluid in motion, it is measured in a direction normal to the direction of flow.  Usually expressed in inches of wg.

l.  
System Effect:  The estimated loss in fan performance from non-uniform air flow at the fan's inlet or outlet.

m.  
Test agency:  A first tier subcontractor who is independent from the Contractor and the mechanical Sub-contractor except by the affiliation established by this contract.

n.  
Transport velocity:  Minimum air velocity, in feet per minute (fpm), required to prevent contaminants from settling, condensing, or pocketing in the ductwork.

o.  
Velocity pressure:  The kinetic pressure in the direction of flow necessary to cause a fluid at rest to flow at a given velocity.  Usually expressed in inches of wg.

1.3   SUBMITTALS

Submit the following in accordance with Section 01300 SUBMITTALS.

1.3.1   Test Reports
a.
Preliminary review report
b.
Smoke tests report
c.
Fan operating points report
d.
Static pressure report
e.
Volume and velocity flow rates report
f.
Pitot traverse report
Submit 6 copies of an organized report bound in a durable, 3-ring water-resistant binder.  The report shall contain a table of contents, an executive summary, an introduction, a results section and a discussion of the results.  Include the reports specified in paragraphs entitled "Preliminary Review Report," "Smoke Test Reports," "Fan Operating Points Reports," "Static Pressure Report," "Volume and Velocity Flow Rates Report," and "Pitot Traverse Report" as appendices.

Submit field data and report forms in appendices separated by the fan system tested.  Use the sample forms, "Replacement Air System Test Data" and "Exhaust Air System Test Data," to summarize the tests for the appropriate fan.  Forms other than those listed may be used; however, include all information required by these forms.

Document deficiencies and unmet design requirements identified during testing.  Notify the Contracting Officer technical representative in writing, no later than 5 calendar days after encountering deficiency, describe the nature of the deficiency and a recommended course of action for resolution.  Report daily temperature, humidity and barometric pressure readings.  Note extreme weather and barometric pressure changes during the day.

g.
Test Engineers Out-Brief
1.3.2   Certificates
a.
Test agency Qualifications
b.
Record of Document Submittal to Testing Agency
c.
Work plan
d.
List of test instruments
1.4   QUALITY ASSURANCE

1.4.1   Modification of References

Test the industrial ventilation system according to the referenced publications listed in paragraph entitled "References" and as modified by this section.  Consider the advisory or recommended provisions, of the referred references, as mandatory.

1.4.2   Certification

1.4.2.1   Test Agency Qualifications
Submit, no later than 15 calendar days after contract award, information certifying that the test agency is not affliated with any other company participating in work on this contract.  The work of the test agency shall be limited to testing and making minor adjustments to the industrial ventilation system.

Use the sample form, "Test Agency Qualifications Sheet," to submit the following information:

a.  
Verification of 10 years of experience as an agency in testing industrial ventilation systems or current member of either AABC or NEBB.

b.  
References from five facility managers of facilities with industrial ventilation systems that the agency has tested.  A minimum of one facility shall have processes and contaminants similar to those generated by the facility in this project.

c.  
Registration for Professional Engineer (PE) license or Certification for an Industrial Hygienist (CIH) or Test and Balance (TAB) Engineer for the lead test engineer.  Submit PE license, CIH registration number, or TAB certification number.  Include the discipline, date of issue, and expiration date.  Engineers shall include the state of issue.

d.  
Confirmation of 5 years of industrial ventilation test experience for the lead test engineer.  References from five facility managers for facilities where the lead engineer has supervised industrial ventilation systems tests in the last 5 years.

e.  
Verification of length of time lead engineer has been employed by a test and balance agency.

1.4.2.2   Record of Document Submittal to Testing Agency
Submit not later than 30 calendar days prior to the work plan submittal due date, a record of transmittal of the following documents to the approved independent testing agency.  Information is required to develop a testing work plan and prepare for field testing.

a.  
Copy of working as-built project drawings and specifications, including marked design changes.  Changes current as of the date of transmission.

b.  
Copies of all project submittals relating to the industrial ventilation system.  Transmit copies of final record submittals including approval sheets.

1.4.2.3   Work Plan
Submit not later than 60 calendar days after contract award, but before start of work, steps to be taken by the lead engineer to accomplish the required testing. Submit the following:

a. 
Memorandum of test procedure.

(1)  Proposed dates for the preliminary review and test.

(2)  Plan view showing proposed test locations (i.e. static pressure locations).

(3)  Proposed pitot traverse reading locations.

b.  
Test equipment to be used.

c.  
Scaffolding and other Contractor's support equipment required to perform test.

d.  
Factory representatives and other Contractor's support personnel who will be on site for testing.

1.4.2.4   List of Test Instruments
Submit a signed and dated list of test instruments, their application, manufacturer, model, serial number, range of operation, accuracy and date of calibration.

1.4.3   Test Requirements

The Contractor shall adjust and balance the industrial ventilation system according to Section 15950, "HVAC Testing/Adjusting/Balancing."  An independent test agency shall test the industrial ventilation system according to ACGIH 2090 and this section under full load conditions.  

1.4.4   Test Engineer

1.4.4.1   Field Work

The lead test engineer shall be present at the project site while testing is performed and shall be responsible for conducting, supervising, and managing of test work.  Management includes health and safety of test agency employees.

1.4.4.2   Reporting Work

The lead test engineer shall prepare, sign, and date the test agenda, equipment list, and certified report.

1.4.5   Test Report

1.4.5.1   Preliminary Review Report
Submit a preliminary review report, see paragraph entitled "Preliminary Review" 15 calendar days prior to beginning the test.

1.4.5.2   Smoke Tests Report
Describe turbulent air flow and dead air spaces in and around the hood capture zone.  Describe air flow exiting from the replacement air distribution device and the effect of room air currents on smoke capture.  Report leaks in the ductwork, access door, and duct connectors to fan.  Report smoke behavior as it exits from the exhaust stack and describe entrainment around the tested facility, nearby structures and any geographical features.

1.4.5.3   Fan Operating Points Report
Determine the difference between measured and design volume flow rate.  Compare measured fan static pressure to manufacturer's performance data.  Show the design and measured operating point for each fan on the corresponding fan curve.  Report fans that cannot operate at speeds 25 percent faster than the measured speed while remaining within the boundaries of the fan curve and fan class.  Identify fan motors that are operating at or near full load amperage.

1.4.5.4   Static Pressure Report
Include the following:

a.  
Hood static pressures.  Use tables to summarize test results by system.

b.  
Fan static pressure, as defined by ACGIH 2090, for replacement and exhaust air systems.

c.  
Room static pressure, as compared to adjacent rooms, for both paint bays and small parts paint booth.

d.  
Static pressures that are inconsistent and the probable reason.   For example:

(1)  Inconsistent static pressure drop or increase in one or a series of hoods on the same branch;

(2)  Different static pressures for similar systems in the facility; and

(3)  Decreasing static pressures as the hoods get closer to the exhaust fan inlet.

e.  
Differential pressure across air pollution control devices.

1.4.5.5   Volume and Velocity Flow Rates Report
Report volume flow rates and velocities in standard cubic feet per minute (cfm) and feet per minute (fpm), respectively, on the "Exhaust Air System Test Data" sample form or comparable form.

Convert measured volume flow rates to standard volume flow rates for locations with operating conditions other than standard temperature and pressure.  The conversion may be ignored if the volume flow rate changes less than plus or minus one percent.  Show both the actual and standard value for test points.  Show a sample conversion equation.

Compare measured volume flow rates with the design value for each hood, the total exhaust air system, each replacement air distribution point and the total replacement air system.  List the measured and design values in tabular form.  Report the transport velocity for each branch submain and main duct in the exhaust air system.

Indicate if the test value is adequate or inadequate.  Adequate hood volume flow rates and duct velocities are those with measured values within plus or minus 5 percent of design values.  Adequate total system volume flow rates are those with measured values within plus or minus 5 percent of the design values.

1.4.5.6   Pitot Traverse Report
Use the "Pitot Traverse Data" sample form or comparable form to record pitot traverse readings.  Submit the following data, as a minimum, for each test location:

a.  Velocity pressure and their corresponding velocities;

b.  Average velocity;

c.  Duct dimensions and area;

d.  Total measured volume flow rate; and

e.  Static pressure reading.

1.4.5.7   Deadline

Provide a simplified pass/fail report within 3 days after completion of testing.  Provide a complete test report 15 days after completion of testing.  

1.5   SAMPLE FORMS

1.5.1   Test Agency Qualification Sheet

TEST AGENCY QUALIFICATION SHEET

                                                             DATE ____________________

                                                       COMPLETED BY_____________

  A.  Agency Qualifications

    Agency Name ___________________________________________________________

    Address _______________________________________________________________

    Telephone Number ______________________________________________________

    Years of experience testing industrial ventilation systems_____________

    Industrial facilities tested (5 required).  Include the following: 

           Facility Name, Address, Point of contact with telephone number;

           Dates of test; 

           Type of operation tested; 

           List of Contaminants; 

           Number of fans; 

           Type of exhaust hoods; 

           Air cleaning devices; and 

           Personnel performing the test.   

  Attach letters of recommendation for tests performed at these facilities.

  Three facilities shall be of the type of operation to be tested.

  B.  Lead Test Engineer Qualifications

    Name __________________________________________________________________

    Length of time lead engineer has worked with Agency ___________________

    Years of experience testing industrial ventilation systems ____________

    Professional Engineering Information

           discipline _____________________________________________________

           license number _________________________________________________

           issue date _____________________________________________________

           recertification date ___________________________________________

           state of registration __________________________________________

    Industrial facilities tested (5 required).  Include the following:

           Facility Name, Address, Point of contact with telephone number;

           Dates of Test;

           Type of Operation;

           List of Contaminants;

           Number of Fans;

           Type of Exhaust Hoods; and

           Air Cleaning Devices.

1.5.2   Pitot Traverse Data - Rectangular Duct

PITOT TRAVERSE DATA - Rectangular Duct

Test Date _____________

Readings By ___________                  Traverse By ___________

Static Pressure ___________________

Room ______________________________      Air Temperature ____________________

System/Unit _______________________      Barometric Pressure_________________

Traverse Location _________________      Inside/Outside Duct Width __________

Distance to Resistance Causing Component Inside/Outside Duct Height _________

      Component        Distance 

                                         Inside Duct Area __________________

before ____________   ________________ 

                                         Required Velocity _________________

after  ____________   ________________ 

                                         Required Actual Volume Flow Rate ___

                                         Velocity Pressure Reported as __

                                           Units




Pitot Traverse Matrix

Velocity | Pressure Readings  (minimum center distance is 6 inches

Point    |

Position |  1     2     3     4     5     6     7     8     9     10   Confirm

         |

    A    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    B    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    C    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    D    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    E    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    F    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    G    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    H    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    I    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

         |

    J    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____  ______

Velocity | Pressure Readings Converted to Velocity (FPM)

Point    | 

Position |  1     2     3     4     5     6     7     8     9    10

    A    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    B    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    C    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    D    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    E    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    F    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    G    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    H    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    I    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

         |

    J    | ____  ____  ____  ____  ____  ____  ____  ____  ____  ____

  _____________________________________________________________________________

  Subtotal

_____________________________________________________________________________

Total Velocity/# Readings =Avg. Velocity x Duct Area =Actual Volume Flow Rate

  ______FPM / _______ = _______ FPM x ______ SQ. FEET = _______ ACFM

* ACFM - actual cubic feet per minute
REMARKS

1.5.3   Pitot Traverse Data - Round Duct

PITOT TRAVERSE DATA - Round Duct

 Test Date ____________

 Readings By ____________________________  Traverse By ______________________

 Static Pressure ________________________

 Room Number ____________________________  Air Temperature __________________

 System/Unit ____________________________  Barometric Pressure ______________

 Traverse Location ______________________  Inside/Outside Duct DIA. _________

 Distance to Resistance Causing Component  Inside Duct Area _________________

           Component        Distance

                                           Required Velocity ________________

 before ______________   ________________

                                           Required Actual Volume Flow Rate _

 after  ______________   ________________

                                           Velocity Pressure Reported as _                                          Units

Pitot Traverse Matrix

Duct Diameter |     0-6 in.     |      6-48 in.    |>48 in. or unstable velocity 

Readings      | 12 (6/traverse) | 20 (10/traverse) |      40 (20/traverse)

  TEST |   Velocity      Velocity       |  #  |   Velocity      Velocity

  POINT|   Pressure                     |     |   Pressure

    1  |  __________    __________      |  21 |  __________    __________

       |                                |     |

    2  |  __________    __________      |  22 |  __________    __________

       |                                |     |

    3  |  __________    __________      |  23 |  __________    __________

       |                                |     |

    4  |  __________    __________      |  24 |  __________    __________

       |                                |     |

    5  |  __________    __________      |  25 |  __________    __________

       |                                |     |

    6  |  __________    __________      |  26 |  __________    __________

       |                                |     |

    7  |  __________    __________      |  27 |  __________    __________

       |                                |     |

    8  |  __________    __________      |  28 |  __________    __________

       |                                |     |

    9  |  __________    __________      |  29 |  __________    __________

       |                                |     |

   10  |  __________    __________      |  30 |  __________    __________

       |                                |     |

   11  |  __________    __________      |  31 |  __________    __________

       |                                |     |

   12  |  __________    __________      |  32 |  __________    __________

       |                                |     |

   13  |  __________    __________      |  33 |  __________    __________

       |                                |     |

   14  |  __________    __________      |  34 |  __________    __________

       |                                |     |

   15  |  __________    __________      |  35 |  __________    __________

       |                                |     |

   16  |  __________    __________      |  36 |  __________    __________

       |                                |     |

   17  |  __________    __________      |  37 |  __________    __________

       |                                |     |

   18  |  __________    __________      |  38 |  __________    __________

       |                                |     |

   19  |  __________    __________      |  39 |  __________    __________

       |                                |     |

   20  |  __________    __________      |  40 |  __________    __________

  Confirm 1 __________                  |  Confirm 1 __________

  Confirm 2 __________                  |  Confirm 2 __________

  ----------------------------------------------------------------------------

  Velocity Sum           ______________ |

  (Without Confirm Value)               | ---------------------------------------|-------------------------------------

Velocity Sum/# Readings = Average Velocity x  Duct Area = Actual Volume Flow

Rate _____ FPM / _____  =   ________ FPM   x   ______ SQ. Feet = ______ ACFM

REMARKS

1.5.4   Exhaust Air System Test Data

EXHAUST AIR SYSTEM TEST DATA

  Test Dates ________

  Readings By _______

  Unit Number ____________________________   Pressures (inches of wg)

  Unit Location __________________________    Fan Inlet Static ____________

  Make Model _____________________________    Fan Outlet Static ___________

  Model __________________________________    Fan Inlet Velocity __________

  Serial Number __________________________    Fan Static __________________

                                              Fan Total ___________________

  Damper Positions

                                             Differential Pressure across

  Hoods __________________________________   air cleaning device

  Submains_______________________________        Device      Delta P (in. wg)

  Total Volume Test Location                 ______________   ______________

  Duct dia. before fan __________________    ______________   ______________

  Duct dia. after fan ___________________

                                              Fan Speed (RPM or RPS) _______

                                              Motor Speed (RPM or RPS) _____

Resistance Causing Elements Type              Relationship to Fan           Pulley - Center to Center Distance

             before/after  # Duct dia.      _______________________________

  elbow       ___________   ___________

  damper      ___________   ___________

  expansion   ___________   ___________    Amperage - T1, T2, T3 ___________

  contraction ___________   ___________    Voltage - T1-2, T2-3,T3-1_________

  plenum      ___________   ___________

  ___________ ___________   ___________    Temperature (W.B./D.B.)

                                             Outside Air ___________________

  ___________ ___________   ___________      Replacement Air _______________

  ___________ ___________   ___________

* RPM - revolutions per minute               W.B. - wet bulb

  RPS - radians per second                   D.B. - dry bulb

                VOLUME FLOW RATES (Standard Cubic Feet per Minute)

  SYSTEM                 ACTUAL       DESIGN        ADEQUATE       INADEQUATE

  Total Volume           __________   ___________   ____________   _________

  SUBMAIN

Submain name_________   __________   ___________   ____________   ___________

Submain name_________   __________   ___________   ____________   ___________

Submain name_________   __________   ___________   ____________   ___________

  HOODS

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

Hood name____________   __________   ___________   ____________   ___________

1.5.5   Replacement Air System Test Data

REPLACEMENT AIR SYSTEM TEST DATA

  Test Dates ________

  Readings By _______

  Unit Number____________________________      Pressures (inches of wg)

  Unit Location _________________________      Fan Inlet Static______________

  Make __________________________________      Fan Outlet Static_____________

  Model _________________________________      Fan Inlet Velocity ___________

  Serial Number _________________________      Fan Static ___________________

                                               Fan Total ____________________

  Damper Positions

                                             Differential Pressure

  Terminals______________________________

                                             across Filters _________________

  Submains_______________________________

                                             across Heat Coil _______________

                                             across Cooling Coil_____________

  Total Volume Test Location

  Duct dia. before fan __________________    Fan Speed (RPM) _________

  Duct dia. after fan ___________________    Motor Speed (RPM) _______

  Resistance Causing Elements        Pulley - Center to Center DistanceType  

Relationship to Fan   _____________________________                     

                before/after  # Duct dia.

  elbow         ___________   ___________

  damper        ___________   ___________    Amperage - T1, T2, T3 __________

  expansion     ___________   ___________    Voltage - T1-2, T2-3,T3-1_______

  contraction   ___________   ___________

  plenum        ___________   ___________

                                             Temperature (W.B./D.B.)

  ___________   ___________   ___________      Outside air __________________

                                               Replacement air ______________

  ___________   ___________   ___________      Mixed air ____________________

* RPM - revolutions per minute             W.B. - wet bulb

  RPS - radians per second                 D.B. - ddry bulb

               VOLUME FLOW RATES (Standard Cubic Feet per Minute)

  SYSTEM                      ACTUAL      DESIGN       ADEQUATE     INADEQUATE

  Total Volume                _________   __________   __________   _________

  Outside Air Volume          _________   __________   __________   _________

  Return Air                  _________   __________   __________   _________

  Ratio:  Outside/Return      _________   __________   __________   _________

  BRANCH

Branch name_______________    _________   __________   __________   _________

Branch name_______________    _________   __________   __________   _________

Branch name_______________    _________   __________   __________   _________

Branch name_______________    _________   __________   __________   _________

Branch name_______________    _________   __________   __________   _________

Branch name_______________    _________   __________   __________   _________

Branch name_______________    _________   __________   __________   _________

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   TEST PROCEDURE

Determine the static pressure of the work area relative to the following rooms:  adjacent paint bay or adjacent office.  Report the results.

3.1.1   Preliminary Review

Conduct a preliminary review of the facility 45 calendar days prior to beginning the test.  Perform the following tasks and report the results of each task in the Preliminary Review Report.

a.  
Locate industrial ventilation system components including hoods, hood transitions, ductwork, branch to main duct entries, elbows, expansions and contractions, fans, air pollution control devices, exhaust stacks, weather protection, replacement air plenums, and distribution devices.  Show components on a single line drawing for each fan system.

b.  
Review design drawings, specifications, and shop drawings to verify that testing can be performed on the system.  Record, on the single line drawings, locations of planned pitot traverses of mains and branches and design velocities.  Report potential test problems, such as inadequate space, to the Contracting Officer.

c.  
Identify on the single line drawings the location of system fire protection components that may alter air flow, such as fire dampers.

d. 
Identify on the single line drawings the location of emergency and spill sensors.

e.  
Identify on the single line drawings the location of pressure differential sensors or static pressure sensors.

f. 
 Use ANSI/AMCA 201 to identify system effects that occur at the inlet and outlet of each replacement and exhaust air fan.

g.  
Verify that ductwork sizes, elbows and fittings, exhaust stacks and weather protection meet the design plans and specifications for both replacement and exhaust air systems.

h.  
Verify that fans are rotating in the proper direction.

i.  
Identify equipment such as fans, air pollution devices, heating coils, and controls, that do not meet the design plans and specifications.

j.  
Obtain fan performance data.

k.  
Verify that replacement air terminals including diffusers, louvers, grilles, perforated plate, or perforated ductwork are installed according to design plans and specifications.

l.  
Obtain the differential pressure data and maximum operating pressures for air filtration devices including dirty and clean replacement air filters.

m.  
Obtain the temperature and pressure control diagrams for the supply and exhaust industrial ventilation system.

n.  
Record the nameplate data from each fan and motor.

o.  
Record motor starter sizes and the type of thermal overload protection devices.

p.  
Verify the following requirements unless otherwise specified in the individual section:

(1)  Fan bearings have a minimum rated average life of 200,000 hours.

(2)  Fan bases are level.

(3)  Fan wheels are balanced and clear the housing.

(4)  Fan shafts are of uniform diameter and there are no step down cuts at the bearings.

(5)  Access to fan grease fittings and other routine maintenance equipment.

(6)  Bearings are greased and the tube is full upon installation.

(7)  Safety equipment, such as fan belt guards, are in place.

(8)  Drive alignment and belt tension are correct for each fan.

3.2   FIELD TESTS

3.2.1   Preliminary Procedures

Provide instruments and consumable equipment required to test the industrial ventilation system.

Before beginning the test:

a.  
Close all windows and doors in the facility.

b.  
Ensure that exhaust and replacement air ductwork and air intake sources are free from debris and dirt, through a visual inspection.

c.  
Load the replacement air prefilters to the manufacturer's recommended maximum load condition.

d.  
Run the exhaust air systems, containing air pollution control devices, for a sufficient time to obtain the manufacturer's recommended equilibrium performance point.

3.2.2   Test Method

Test the ventilation under full load conditions according to ACGIH 2090, Chapter 9 and this section.  Record quantitative readings on sample forms, "Pitot Traverse Data, Rectangular Duct Round Duct," "Exhaust Air System Test Data," and "Replacement Air System Test Data."

The test engineer is authorized to readjust and rebalance the system if minor adjustments will bring the system into compliance with the design.   Minor adjustments include adjusting the fan sheave, correcting fan rotation, and resetting dampers.

3.2.2.1   Smoke Test

Test each hood with smoke generators to verify contaminant control in the capture zone, prior to performing quantitative tests on the industrial ventilation system.  Smoke simulates the contaminant.  Videotape the air movement pattern at the worker's breathing zone for the bays or booths and air currents.  Comply with restrictions on the use of incendiary devices.  Inform the fire department or other responsible parties when large quantities of smoke are expected or the ventilation system has internal smoke alarms.

3.2.2.2   Air Quantity Readings

Use a pitot tube and manometer to measure the velocity pressures for the exhaust and replacement air systems.  Determine the number and location of velocity pressure readings required for round and rectangular ducts according to ACGIH 2090.  Drill traverse access holes. Round ducts require two traverse access holes positioned 90 degrees apart. Rectangular ducts may require several traverse access holes.

Take pitot traverses away from air disturbing devices (i.e. elbows, branch entries, duct expansions, and hood transitions).  Minimum distances are:

a.  Five (5) duct diameter of straight duct after the fan outlet; and

b.  Seven and one-half (7.5) duct diameters of straight duct after an air disturbing device.

When these distances of straight duct are not available, use a schematic drawing to note the disturbance producing device, and distance between the pitot traverse and the device.

Confirm one velocity pressure reading for each access hole after completing a traverse.  Accept traverse data when the difference between the original and confirmation measurement is plus or minus 10 percent; otherwise repeat the traverse.  Plug holes with cap plugs immediately after each traverse.

Convert velocity pressure readings to velocity before averaging the duct velocity.  Calculate average velocity from velocity pressure readings and volume flow rates for the following locations:

a.  Replacement air fan outlet;

b.  Replacement air duct branch;

c.  Exhaust air duct branch, including hoods;

d.  Exhaust fan inlet or outlet;

e.  Air pollution control device inlet; and

f.  Outside and return air ducts in recirculating replacement air system.

3.2.2.3   Air Velocity Meter Readings

A flow hood may be used for measuring office and restroom replacement air quantities.  Do not substitute air velocity meter readings for manometer and pitot tube readings.  Use air velocity meters to estimate the following:

a.  Velocity exiting from replacement air systems without ductwork;

b.  Crossdrafts in a room;

c.  Hood capture velocity; and

d.  Duct velocities less than 600 fpm; 

3.2.2.4   Static Pressure Readings

Take static pressure readings using a pitot tube and manometer.  The following readings are required:

a.  
Hood static pressure.  Take readings at a distance of one duct diameter from tapered hoods, and 3 diameters from plain or flanged hoods;

b.  
Replacement and exhaust fan inlet and outlet static pressure;

c.  
Room static pressure as compared to outside the area controlled by industrial ventilation;

d.  
Air cleaning device inlet and outlet static pressure; and

e.  
Branch static pressure in the replacement and exhaust air system submain ductwork.

Verify test instrument readings correspond with attached static pressure gages

3.2.2.5   Control System Check-Out

Test warning system controls for the industrial ventilation system including the following:

a.  
Above and below range alarms for room static pressure.

b.  
Fan motor operating lights.

c.  
Dampers operated by the control motor.

d.  
Hood static pressure.

e.  
Dislodged or ripped filtration equipment.

f.  
Overloaded air cleaning device.

3.2.2.6   Other Readings

Take the following readings on each day testing is performed:

a.  
Temperature readings after the system has stabilized and has been running for at least 4 hours:

(1)  Dry bulb temperature of workspaces, replacement air, outside air, return air, and mixed air.

(2)  External temperature for fan and motor bearings on ventilation equipment.

b.  
Record barometric pressure and altitude.

3.2.3   System Markings

Mark the settings and test ports to re-evaluate the industrial ventilation system during follow-up tests.  Label test points before submitting the report.  Use spray paint or another acceptable practice, i.e. permanent marker, to mark the airflow adjusting devices such as valves, splitters, dampers, and blast gates, so the devices can be returned to their original position if an unauthorized adjustment is made.

3.2.4   Test Verification

Notify Contracting Officer 30 calendar days prior to conducting the Test Verification.  In the presence of the Contracting Officer, the test engineer shall repeat at least 10 percent of the test for each replacement and exhaust air system to verify the results.  As a minimum, re-test the following readings:

a.  
Total volume flow for each fan;

b.  
Inlet and outlet static pressure for each fan;

c.  
Volume flow and hood static pressure for the hood with the longest duct run from the exhaust fan; and

d.  
Hood volume flow rates and total system volume flow rates which disagree with the design value; and

e.  
Differential pressure across each air pollution control device.

3.2.4.1   Test Result Disagreements

Static and velocity pressure test readings shall be within plus or minus 10 percent of the verification readings.  When the difference between test and verification readings are greater than these acceptable values, the test engineer shall:

a.  
Recalculate the test and verification results.

b.  
Recalibrate test equipment.

c.  
Retest the entire system.

d.  
Verify the results

3.2.5   Test Engineers Out-Brief

Provide a verbal summary for the Contracting Officer describing the condition of the industrial ventilation system.  Report test data that does not meet the design criteria as defined in paragraph entitled "Field Test Reports."

END OF SECTION

SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C2
(1997) National Electrical Safety Code

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 709
(1992; R 1997) Laminated Thermosetting Material

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910.147
Control of Hazardous Energy (Lock Out/Tag Out)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. (IEEE)

IEEE 100
(1996) Dictionary of Electrical and Electronics Terms

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 6
(1993) Industrial Control and Systems Enclosures

NEMA MG 1
(1998; Errata 1999) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(1999) National Electrical Code

1.2   RELATED REQUIREMENTS

This section applies to certain sections of Division 11, "Equipment," and Division 15, "Mechanical".  This section applies to all sections of Division 16, "Electrical," of this project specification unless specified otherwise in the individual sections.

1.3   DEFINITIONS

a.  
Unless otherwise specified or indicated, electrical and electronics terms used in these specifications, and on the drawings, shall be as defined in IEEE 100.

b.  
The technical sections referred to herein are those specification sections that describe products, installation procedures, and equipment operations and that refer to this section for detailed description of submittal types.

c.  
The technical paragraphs referred to herein are those paragraphs in PART 2 - PRODUCTS and PART 3 - EXECUTION of the technical sections that describe products, systems, installation procedures, equipment, and test methods.



1.4   SUBMITTALS

Submittals required in the sections, which refer to this section shall conform to the requirements of Section 01300, "Submittals" and to the following additional requirements.  Submittals shall include the manufacturer's name, trade name, place of manufacture, catalog model or number, nameplate data, size, layout dimensions, capacity, project specification and technical paragraph reference.  Submittals shall also include applicable federal, military, industry, and technical society publication references, and years of satisfactory service, and other information necessary to establish contract compliance of each item to be provided.  Photographs of existing installations are unacceptable and will be returned without approval.

1.4.1   Manufacturer's Catalog Data

Submittals for each manufactured item shall be current manufacturer's descriptive literature of cataloged products, equipment drawings, diagrams, performance and characteristic curves, and catalog cuts.  Handwritten and typed modifications and other notations not part of the manufacturer's preprinted data will result in the rejection of the submittal.  Should manufacturer's data require supplemental information for clarification, the supplemental information shall be submitted as specified for certificates of compliance.



1.4.2   Instructions

Where installation procedures or part of the installation procedures are required to be in accordance with manufacturer's instructions, submit printed copies of those instructions prior to installation.  Installation of the item shall not proceed until manufacturer's instructions are received.  Failure to submit manufacturer's instructions shall be cause for rejection of the equipment or material.

1.4.3   Certificates

Submit manufacturer's certifications as required for products, materials, finishes, and equipment as specified in the technical sections. Certificates from material suppliers are not acceptable.  Preprinted certifications and copies of previously submitted documents will not be acceptable.  The manufacturer's certifications shall name the appropriate products, equipment, or materials and the publication specified as controlling the quality of that item.  Certification shall not contain statements to imply that the item does not meet requirements specified, such as "as good as"; "achieve the same end use and results as materials formulated in accordance with the referenced publications"; or "equal or exceed the service and performance of the specified material." Certifications shall simply state that the item conforms to the requirements specified.  Certificates shall be printed on the manufacturer's letterhead and shall be signed by the manufacturer's official authorized to sign certificates of compliance.

1.4.3.1   Reference Standard Compliance

Where equipment or materials are specified to conform to industry and technical society reference standards of the organizations such as American National Standards Institute (ANSI), American Society for Testing and Materials (ASTM), National Electrical Manufacturers Association (NEMA), Underwriters Laboratories Inc. (UL), and Association of Edison Illuminating Companies (AEIC), submit proof of such compliance.  The label or listing by the specified organization will be acceptable evidence of compliance.







1.5   QUALITY ASSURANCE

1.5.1   Material and Equipment Qualifications

Provide materials and equipment that are products of manufacturers regularly engaged in the production of such products, which are of equal material, design and workmanship.  Products shall have been in satisfactory commercial or industrial use for 2 years prior to bid opening.  The 2-year period shall include applications of equipment and materials under similar circumstances and of similar size.  The product shall have been on sale on the commercial market through advertisements, manufacturers' catalogs, or brochures during the 2-year period.  Where two or more items of the same class of equipment are required, these items shall be products of a single manufacturer; however, the component parts of the item need not be the products of the same manufacturer unless stated in the technical section.

1.5.2   Regulatory Requirements

Equipment, materials, installation, and workmanship shall be in accordance with the mandatory and advisory provisions of NFPA 70.

1.5.3   Alternative Qualifications

Products having less than a 2-year field service record will be acceptable if a certified record of satisfactory field operation for not less than 6000 hours, exclusive of the manufacturers' factory or laboratory tests, is furnished.

1.5.4   Service Support

The equipment items shall be supported by service organizations, which are reasonably convenient to the equipment installation in order to render satisfactory service to the equipment on a regular and emergency basis during the warranty period of the contract.

1.5.5   Manufacturer's Nameplate

Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.

1.5.6   Modification of References

In each of the publications referred to herein, consider the advisory provisions to be mandatory, as though the word, "shall" had been substituted for "should" wherever it appears.  Interpret references in these publications to the "authority having jurisdiction," or words of similar meaning, to mean the Contracting Officer.

1.5.7   Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site shall not be used, unless specified otherwise.









1.6   NAMEPLATES

ASTM D 709.  Provide laminated plastic nameplates for each panelboard, equipment enclosure, relay, switch, and device; as specified in the technical sections or as indicated on the drawings.  Each nameplate inscription shall identify the function and, when applicable, the position.  Nameplates shall be melamine plastic, 0.125 inch thick, white with black center core.  Provide red laminated plastic label with white center core where indicated.  Surface shall be matte finish.  Corners shall be square.  Accurately align lettering and engrave into the core.  Minimum size of nameplates shall be one by 2.5 inches.  Lettering shall be a minimum of 0.25 inch high normal block style.







1.7   ELECTRICAL REQUIREMENTS

Electrical installations shall conform to ANSI C2, NFPA 70, and requirements specified herein.

1.7.1   Motors and Equipment

Provide electrical components of mechanical equipment, such as motors, motor starters, control or push-button stations, float or pressure switches, solenoid valves, and other devices functioning to control mechanical equipment, including control wiring and conduit for circuits rated 100 volts or less, to conform with the requirements of the section covering the mechanical equipment.  Extended voltage range motors shall not be permitted.  The interconnecting power wiring and conduit, control wiring rated 120 volts (nominal) and conduit and the electrical power circuits shall be provided under Division 16.


1.7.2   Wiring and Conduit

Provide internal wiring for components of packaged equipment as an integral part of the equipment.  Provide power wiring and conduit for field-installed equipment assemblies, or other power sources to equipment under Section 16402, "Interior Distribution System."  Power wiring and conduit shall conform to Section 16402, "Interior Distribution System." Control wiring and conduit shall be provided under, and conform to the requirements of the section specifying the associated equipment.

1.7.3   New Work

Provide electrical components of mechanical equipment, such as motors, motor starters control or push-button stations, float or pressure switches, solenoid valves, integral disconnects, and other devices functioning to control mechanical equipment, as well as control wiring and conduit for circuits rated 100 volts or less, to conform with the requirements of the section covering the mechanical equipment.  Extended voltage range motors shall not be permitted.  The interconnecting power wiring and conduit, control wiring rated 120 volts (nominal) and conduit and the electrical power circuits shall be provided under Division 16, except internal wiring for components of packaged equipment shall be provided as an integral part of the equipment.  When motors and equipment furnished are larger than sizes indicated, provide any required changes to the electrical service as may be necessary and related work as a part of the work for the section specifying that motor or equipment.

1.7.4   Modifications to Existing Systems

Where existing mechanical systems and motor-operated equipment require modifications, provide electrical components under Division 16.

1.8   INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of competent instructors to give full instruction to designated Government personnel in the adjustment, operation, and maintenance of the specified systems and equipment, including pertinent safety requirements as required. Instructors shall be thoroughly familiar with all parts of the installation and shall be trained in operating theory as well as practical operation and maintenance work.  Instruction shall be given during the first regular work week after the equipment or system has been accepted and turned over to the Government for regular operation.  The number of man-days (8 hours per day) of instruction furnished shall be as specified in the individual section. When more than 4 man-days of instruction are specified, use approximately half of the time for classroom instruction.  Use other time for instruction with equipment or system.  When significant changes or modifications in the equipment or system are made under the terms of the contract, provide additional instructions to acquaint the operating personnel with the changes or modifications.

1.9   LOCKOUT REQUIREMENTS

Provide disconnecting means capable of being locked out for machines and other equipment to prevent unexpected startup or release of stored energy in accordance with 29 CFR 1910.147.  Mechanical isolation of machines and other equipment shall be in accordance with requirements of Division 15, "Mechanical."

PART 2   PRODUCTS

Not used.

PART 3   EXECUTION

3.1   PAINTING OF EQUIPMENT

3.1.1   Factory Applied

Electrical equipment shall have factory-applied painting systems which shall, as a minimum, meet the requirements of NEMA ICS 6 corrosion-resistance test and the additional requirements specified in the technical sections.

3.1.2   Field Applied

Paint electrical equipment as required to match finish of adjacent surfaces or to meet the indicated or specified safety criteria.  Painting shall be as specified in the section specifying the associated electrical equipment.

3.2   NAMEPLATE MOUNTING

Provide number, location, and letter designation of nameplates as indicated.  Fasten nameplates to the device with a minimum of two sheet-metal screws or two rivets.

3.3   WARNING SIGN MOUNTING

Provide the number of signs required to be readable from each accessible side, but space the signs a maximum of 30 feet apart.

3.4   CABLE TAG INSTALLATION

Install cable tags in each manhole, handhole, and vault as specified, including each splice.  Install cable tags over the fireproofing, if any, and locate the tags so that they are clearly visible without disturbing any cabling or wiring in the manholes, handholes, and vaults.

END OF SECTION

SECTION 16261

VARIABLE FREQUENCY DRIVE SYSTEMS UNDER 600 VOLTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

CODE OF FEDERAL REGULATIONS (CFR)

47 CFR 15
Radio Frequency Devices

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC. (IEEE)

IEEE 519
(1992) Harmonic Control in Electrical Power Systems

IEEE C62.41
(1991) Surge Voltages in Low-Voltage AC Power Circuits

MILITARY STANDARDS (MIL-STD)

MIL-STD-461
(Rev. D) Control of Electromagnetic Interference Emissions and Susceptibility

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250
(1991) Enclosures for Electrical Equipment (1000 Volts Maximum)

NEMA ICS 3.1
(1990) Construction and Guide for Selection, Installation and Operation of Adjustable-Speed Drive Systems

NEMA ICS 6
(1993) Industrial Control and Systems Enclosures

NEMA ICS 7
(1993) Industrial Control and Systems Adjustable-Speed Drives

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(1999) National Electrical Code

UNDERWRITERS LABORATORIES INC. (UL)

UL 489
(1996; R 1998) Molded-Case Circuit Breakers and Circuit-Breaker Enclosures

UL 508C
(1996) Power Conversion Equipment

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods", and Section 16402, "Distribution Wiring System" apply to this section with additions and modifications specified herein.

1.3   SYSTEM DESCRIPTION

1.3.1   Performance Requirements

1.3.1.1   Electromagnetic Interference Suppression

Computing devices, as defined by 47 CFR 15, MIL-STD-461 rules and regulations, shall be certified to comply with the requirements for class A computing devices and labeled as set forth in part 15.

1.3.1.2   Electromechanical and Electrical Components

Electrical and electromechanical components of the Variable Frequency Drive (VFD) shall not cause  electromagnetic interference to adjacent electrical or electromechanical equipment while in operation.

1.3.2   Electrical Requirements

1.3.2.1   Power Line Surge Protection

IEEE C62.41, IEEE 519 Control panel shall have surge  protection, included within the panel to protect the unit from damaging transient voltage surges.  Surge arrestor shall be mounted near the incoming power source and properly wired to all three phases and ground.  Fuses shall not be used for surge protection.

1.3.2.2   Sensor and Control Wiring Surge Protection

I/O functions as specified shall be protected against surges induced on control and sensor wiring installed outdoors and as shown.  The inputs and outputs shall be tested in both normal mode and common mode using the following two waveforms:

a.  
A 10 microsecond by 1000 microsecond waveform with a peak voltage of 1500 volts and a peak current of 60 amperes.

b.  
An 8 microsecond by 20 microsecond waveform with a peak voltage of 1000 volts and a peak current of 500 amperes.

1.4   SUBMITTALS

Submit the following in accordance with Section 0130, "Submittals."

1.4.1   Shop Drawings
a.   Schematic diagrams
b.   Interconnecting diagrams
c.   Installation drawings
Submit drawings for government approval prior to equipment construction or integration.  Modifications to original drawings made during installation shall be immediately recorded for inclusion into the as-built drawings.

1.4.2   Product Data
a.   Variable frequency drives
b.   Wires and cables
c.   Equipment schedule
Include data indicating compatibility with motors being driven.

1.4.3   Test Reports
a.   VFD Test
b.   Performance Verification Tests

1.4.4   Manufacturer's Instructions
a.   Installation instructions
1.4.5   Manufacturer's Field Reports
a.   
Factory test results
1.4.6   Operation and Maintenance Data
a.   Variable frequency drives, Data Package 4

Submit operation and maintenance manuals in accordance with Section 01781, "Operation and Maintenance Data."  Provide service and maintenance information including preventive maintenance, assembly, and disassembly procedures.  Include electrical drawings from electrical general sections.  Submit additional information necessary to provide complete operation, repair, and maintenance information, detailed to the smallest replaceable unit.  Include copies of as-built submittals.  Provide routine preventative maintenance instructions, and equipment required.  Provide instructions on how to modify program settings, and modify the control program.  Provide instructions on drive adjustment, trouble-shooting, and configuration.  Provide instructions on process tuning and system calibration.

1.5   QUALITY ASSURANCE

1.5.1   Schematic Diagrams
Show circuits and device elements for each replaceable module.  Schematic diagrams of printed circuit boards are permitted to group functional assemblies as devices, provided that sufficient information is provided for government maintenance personnel to verify proper operation of the functional assemblies.

1.5.2   Interconnecting Diagrams
Show interconnections between equipment assemblies, and external interfaces, including power and signal conductors.  Include for enclosures and external devices.

1.5.3   Installation Drawings
Show floor plan of each site, with V.F.D.'s and motors indicated.  Indicate ventilation requirements, adequate clearances, and cable routes.

1.5.4   Equipment Schedule
Provide schedule of equipment supplied. Schedule shall provide a cross reference between manufacturer data and identifiers indicated in shop drawings.  Schedule shall include the total quantity of each item of equipment supplied.  For complete assemblies, such as VFD's, provide the serial numbers of each assembly, and a sub-schedule of components within the assembly.  Provide recommended spare parts listing for each assembly or component.

1.5.5   Installation instructions
Provide installation instructions issued by the manufacturer of the equipment, including notes and recommendations, prior to shipment to the site.  Provide operation instructions prior to acceptance testing.

1.5.6   Factory Test Results
Document test results and submit to government within 7 working days after completion of test.

1.6   DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection from the weather, humidity and temperature variations, dirt and dust, or other contaminants.

1.7   WARRANTY

The complete system shall be warranted by the manufacturer for a period of one year, or the contracted period of any extended warrantee agreed upon by the contractor and the Government, after successful completion of the acceptance test.  Any component failing to perform its function as specified and documented shall be repaired or replaced by the contractor at no additional cost to the Government.  Items repaired or replaced shall be warranted for an additional period of at least one year from the date that it becomes functional again, as specified in the FAR CLAUSE 52.246-21.

1.8   MAINTENANCE

1.8.1   Spare Parts

Manufacturers provide spare parts in accordance with recommended spare parts list.

1.8.2   Maintenance Support

During the warranty period, the Contractor shall provide on-site, on-call maintenance services by Contractor's personnel on the following basis:  The service shall be on a per-call basis with 36 hour response.  Contractor shall support the maintenance of all hardware and software of the system.  Various personnel of different expertise shall be sent on-site depending on the nature of the maintenance service required.  Costs shall include travel, local transportation, living expenses, and labor rates of the service personnel while responding to the service request.  The provisions of this Section are not in lieu of, nor relieve the Contractor of, warranty responsibilities covered in this specification.  Should the result of the service request be the uncovering of a system defect covered under the warranty provisions, all costs for the call, including the labor necessary to identify the defect, shall be borne by the Contractor.

PART 2   PRODUCTS

2.1   VARIABLE FREQUENCY DRIVES (VFD)

Provide frequency drive to control the speed of induction motor(s).  The VFD shall include the following minimum functions, features and ratings.

a.  
Input circuit breaker per UL 489 with a minimum of 10,000 amps symmetrical interrupting capacity and door interlocked external operator.

b.  
A converter stage per UL 508C shall change fixed voltage, fixed frequency, ac line power to a fixed dc voltage. The converter shall utilize a full wave bridge design incorporating diode rectifiers. Silicon Controlled Rectifiers (SCR) are not acceptable.  The converter shall be insensitive to three phase rotation of the ac line and shall not cause displacement power factor of less than .95 lagging under any speed and load condition.

c.  
An inverter stage shall change fixed dc voltage to variable frequency, variable voltage, ac for application to a standard NEMA design B squirrel cage motor.  The inverter shall be switched in a manner to produce a sine coded pulse width modulated (PWM) output waveform.

d.  
The VFD shall be capable of supplying 120 percent of rated full load current for one minute at maximum ambient temperature.

e.  
The VFD shall be designed to operate from a 480 volt, + or - 10 percent, three phase, 60 Hz supply, and control motors with a corresponding voltage rating.

f.  
Acceleration and deceleration time shall be independently adjustable from one second to 60 seconds.

g.  
Adjustable full-time current limiting shall limit the current to a preset value, which shall not exceed 120 percent of the controller rated current.  The current limiting action shall maintain the V/Hz ratio constant so that variable torque can be maintained.  Short time starting override shall allow starting current to reach 175 percent of controller rated current to maximum starting torque.

h.  
The controllers shall be capable of producing an output frequency over the range of 3 Hz to 60 Hz (20 to one speed range), without low speed cogging.  Over frequency protection shall be included such that a failure in the controller electronic circuitry shall not cause frequency to exceed 110 percent of the maximum controller output frequency selected.

i.  
Minimum and maximum output frequency shall be adjustable over the following ranges:  1) Minimum frequency 3 Hz to 50 percent of maximum selected frequency; 2) Maximum frequency 40 Hz to 60 Hz.

j.  
The controller efficiency at any speed shall not be less than 96 percent.

k.  
The controllers shall be capable of being restarted into a motor coasting in the forward direction without tripping.

l.  
Protection of power semiconductor components shall be accomplished without the use of fast acting semiconductor output fuses.  Subjecting the controllers to any of the following conditions shall not result in component failure or the need for fuse replacment:

1.  Short circuit at controller output

2.  Ground fault at controller output

3.  Open circuit at controller output

4.  Input undervoltage

5.  Input overvoltage

6.  Loss of input phase

7.  AC line switching transients

8.  Instantaneous overload

9.  Sustained overload exceeding 115 percent of controller rated current

10.  Over temperature

11. Phase reversal 

m.  
Solid state motor overload protection shall be included such that current exceeding an adjustable threshold shall activate a 60 second timing circuit.  Should current remain above the threshold continuously for the timing period, the controller will automatically shut down.

n.  
A slip compensation circuit shall be included which will sense changing motor load conditions and adjust output frequency to provide speed regulation of NEMA B motors to within + / - 0.5 percent of maximum speed without the necessity of a tachometer generator.

o.  
The VFD shall be factory set for manual restart after the first protective circuit trip for malfunction (overcurrent, undervoltage, overvoltage or overtemperature) or an interruption of power.  The VFD shall be capable of being set for automatic restart after a selected time delay. If the drive faults again within a specified time period (adjustable 0-60 seconds), a manual restart will be required.

p.  
The VFD shall include external fault reset capability.  All the necessary logic to accept an external fault reset contact shall be included.

q.  
Provide critical speed lockout circuitry to prevent operating at frequencies with critical harmonics that cause resonant vibrations. The VFD shall have a minimum of three user selectable bandwidths.

r.  
Provide the following operator control and monitoring devices mounted on the front panel of the VFD:

1.  Manual speed potentiometer.

2.  Hand-Off-Auto ( HOA ) switch.

3.  Power on light.

4.  Drive run power light.

5.  Local display.

s.  
Provide properly sized NEMA rated by-pass and isolation contactors to enable operation of motor in the event of VFD failure. Mechanical and electrical interlocks shall be installed between the by-pass and isolation contactors.  Provide a selector switch and transfer delay timer.

2.2   ENCLOSURES

Provide equipment enclosures conforming to NEMA 250, NEMA ICS 7, NEMA ICS 6.

2.3   WIRES AND CABLES
All wires and cables shall conform to NEMA 250, NEMA ICS 7, NFPA 70.

2.4   NAMEPLATES

Nameplates external to NEMA enclosures shall conform with the requirements of Section 16050, "Basic Electrical Materials and Methods."  Nameplates internal to enclosures shall be manufacturer's standard, with the exception that they must be permanent.

2.5   SOURCE QUALITY CONTROL

2.5.1   VFD Factory Test Plan
To ensure quality, each VFD shall be subject to a series of in-plant quality control inspections before approval for shipment from the manufacturer's facilities.  Provide test plans and test reports.

PART 3   EXECUTION

3.1   INSTALLATION

Per NEMA ICS 3.1, install equipment in accordance with the approved manufacturer's printed installation drawings, instructions,  wiring diagrams, and as indicated on project drawings and the approved shop drawings.  A field representative of the drive manufacturer shall supervise the installation of all equipment, and wiring.

3.2   FIELD QUALITY CONTROL

Specified products shall be tested as a system for conformance to specification requirements prior to scheduling the acceptance tests.  Contractor shall conduct performance verification tests in the presence of Government representative, observing and documenting complete compliance of the system to the specifications.  Contractor shall submit a signed copy of the test results, certifying proper system operation before scheduling tests.



3.2.1   Performance Verification Tests
"Performance Verification Test" plan shall provide the step by step procedure required to establish formal verification of the performance of the VFD.  Compliance with the specification requirements shall be verified by inspections, review of critical data, demonstrations, and tests.  The Government reserves the right to witness all tests, review data, and request other such additional inspections and repeat tests as necessary to ensure that the system and provided services conform to the stated requirements.  The contractor shall inform the Government 14 calendar days prior to the date the test is to be conducted.



3.3   DEMONSTRATION

3.3.1   Training

Coordinate training requirements with the Contracting Officer.

3.3.1.1   Instructions to Government Personnel

Provide the services of competent instructors who will give full instruction to designated personnel in operation, maintenance, calibration, configuration, and programming of the complete control system.  Orient the training specifically to the system installed.  Instructors shall be thoroughly familiar with the subject matter they are to teach.  The Government personnel designated to attend the training will have a high school education or equivalent.  Provide a training manual, which describes in detail the material included in each training program.  Provide one additional copy for archiving.  Provide equipment and materials required for classroom training.  Provide a list of additional related courses, and offers, noting any courses recommended.  List each training course individually by name, including duration, approximate cost per person, and location of course.  Unused copies of training manuals shall be turned over to the Government at the end of last training session.

3.3.1.2   Operating Personnel Training Program

Provide one 2 hour training session at the site at a time and place mutually agreeable between the Contractor and the Government.  Provide session to train 4 operation personnel in the functional operations of the system and the procedures that personnel will follow in system operation.  This training shall include:

a.  
System overview

b. 
General theory of operation

c.  
System operation

d.  
Alarm formats

e.  
Failure recovery procedures

f.  
Troubleshooting

3.3.1.3   Engineering/Maintenance Personnel Training

Accomplish the training program as specified.  Training shall be conducted on site at a location designated by the Government.  Provide a one day training session to train 4 engineering personnel in the functional operations of the system.  This training shall include:

a.  
System overview

b.  
General theory of operation

c.  
System operation

d.  
System configuration

e.  
Alarm formats

f.  
Failure recovery procedures

g.  
Troubleshooting and repair

h.  
Maintenance and calibration

i.  
System programming and configuration

END OF SECTION

SECTION 16402

INTERIOR DISTRIBUTION SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C80.1
(1994) Rigid Steel Conduit - Zinc Coated

ANSI C80.3
(1994) Electrical Metallic Tubing - Zinc Coated

ANSI C80.5
(1994) Rigid Aluminum Conduit

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 1
(1995) Hard-Drawn Copper Wire

ASTM B 8
(1999) Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA FU 1
(1986) Low Voltage Cartridge Fuses

NEMA ICS 6
(1993) Industrial Control and Systems Enclosures

NEMA KS 1
(1996) Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts Maximum)

NEMA MG 1
(1998) Motors and Generators

NEMA MG 10
(1994) Energy Management Guide for Selection and Use of Fixed Frequency Medium AC Squirrel-Cage Polyphase Induction Motors

NEMA MG 11
(1977; R 1992) Energy Management Guide for Selection and Use of Single-Phase Motors

NEMA RN 1
(1998) Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit

NEMA TC 2
(1998) Polyvinyl Chloride (PVC) Tubing and Conduit

NEMA TC 3
(1990) PVC Fittings for Use with Rigid PVC Conduit and Tubing

NEMA TC 14
(1984; R 1986) Filament-Wound Reinforced Thermosetting Resin Conduit and Fittings

NEMA WD 1
(1999) Wiring Devices

NEMA WD 6
(1997) Wiring Devices - Dimensional Specifications

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(1999) National Electrical Code

NFPA 780
(1997) Lightning Protection Systems

UNDERWRITERS LABORATORIES INC. (UL)

UL 1
(1993; R 2000) Flexible Metal Conduit

UL 6
(1997; R 1999) Rigid Metal Conduit

UL 20
(1995; R 1998) General-Use Snap Switches

UL 50
(1995; R 1999) Safety Enclosures for Electrical Equipment

UL 67
(1993; R 2000) Panelboards

UL 83
(1998; R 1999) Thermoplastic-Insulated Wires and Cables

UL 198E
(1988; R 1988, Bul.  1993 and 1994) Class R Fuses

UL 360
(1996; R 1997) Liquid-Tight Flexible Steel Conduit

UL 486A
(1997; R 1998) Wire Connectors and Soldering Lugs for Use with Copper Conductors

UL 486C
(1997; R 1998) Splicing Wire Connectors

UL 489
(1996; R 1998) Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures

UL 498
(1996; R 1999) Attachment Plugs and Receptacles

UL 510
(1994; R 1998) Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape

UL 514A
(1996; R 1999) Metallic Outlet Boxes

UL 514B
(1997; R 1998) Fittings for Cable and Conduit 

UL 514C
(1996; R 2000) Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

UL 797
(1993; R 1997) Electrical Metallic Tubing

UL 886
(1994;  R 1999) Outlet Boxes and Fittings for Use in Hazardous (Classified) Locations

UL 943
(1993; R 1998) Ground-Fault Circuit-Interrupters

UL 984
(1996) Hermetic Refrigerant Motor-Compressors

UL 1010
(1995; R 1999) Receptacle-Plug Combinations for Use in Hazardous (Classified) Locations

UL 1242
(1996; R 1998) Intermediate Metal Conduit

UL 1660
(2000) Liquid-Tight Flexible Nonmetallic Conduit

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods," applies to this section with additions and modifications specified herein.

1.4   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."

1.4.1   Shop Drawings
a.   Panelboards
1.4.2   





Product Data
a.   Receptacles
b.   Circuit breakers
c.   Switches
d.   
Enclosed circuit breakers
e.   
Combination motor controllers
f.   
Manual motor starters
1.4.3   


Test Reports
a.   600-volt wiring test
b.   Grounding system test
c.   
Ground-fault receptacle test
1.4.4   Certificates
a.   Fuses





1.5   QUALITY ASSURANCE

1.5.1   Fuses

Submit coordination data as specified in article entitled, "FUSES" of this section.

1.6   MAINTENANCE

1.6.1   Electrical Systems
Submit operation and maintenance manuals for electrical systems that provide basic data relating to the design, operation, and maintenance of the electrical distribution system for the building.  This shall include:

a.  
Single line diagram of the "as-built" building electrical system.

b.  
Schematic diagram of electrical control system (other than HVAC, covered elsewhere).

c.  
Manufacturers' operating and maintenance manuals on active electrical equipment.

PART 2   PRODUCTS

2.2   MATERIALS AND EQUIPMENT

Materials, equipment, and devices shall, as a minimum, meet requirements of UL, where UL standards are established for those items, and requirements of NFPA 70.

2.3   CONDUIT AND FITTINGS

Shall conform to the following:

2.3.1   Rigid Metallic Conduit

2.3.1.1   Rigid Steel Conduit (Zinc-Coated)

ANSI C80.1, UL 6.

2.3.1.2   Rigid Aluminum Conduit

ANSI C80.5, UL 6.

2.3.2   Rigid Nonmetallic Conduit

PVC Type EPC-40, and EPC-80 in accordance with NEMA TC 2, or fiberglass conduit, in accordance with NEMA TC 14.

2.3.3   Intermediate Metal Conduit (IMC)

UL 1242, zinc-coated steel only.

2.3.4   Electrical Metallic Tubing (EMT)

UL 797, ANSI C80.3.

2.3.5   Plastic-Coated Rigid Steel and IMC Conduit

NEMA RN 1, Type 40 (40 mils thick).

2.3.6   Flexible Metal Conduit

UL 1.

2.3.6.1   Liquid-Tight Flexible Metal Conduit, Steel

UL 360.

2.3.7   Fittings for Metal Conduit, EMT, and Flexible Metal Conduit

UL 514B.  Ferrous fittings shall be cadmium- or zinc-coated in accordance with UL 514B.

2.3.7.1   Fittings for Rigid Metal Conduit and IMC

Threaded-type.  Split couplings unacceptable.

2.3.7.2   Fittings for EMT

Steel Die cast compression type.

2.3.7.3   Fittings for Use in Hazardous (Classified) Locations

UL 886.

2.3.8   Fittings for Rigid Nonmetallic Conduit

NEMA TC 3.

2.3.9   Liquid-Tight Flexible Nonmetallic Conduit

UL 1660.






























2.4   CABINETS, JUNCTION BOXES, AND PULL BOXES

Volume greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet steel.

2.5   WIRES AND CABLES

Wires and cables shall meet applicable requirements of NFPA 70 and UL for type of insulation, jacket, and conductor specified or indicated.  Wires and cables manufactured more than 12 months prior to date of delivery to site shall not be used.

2.5.1   Conductors

Conductors No. 8 AWG and larger diameter shall be stranded.  Conductors No. 10 AWG and smaller diameter shall be solid, except that conductors for remote control, alarm, and signal circuits, classes 1, 2, and 3, shall be stranded unless specifically indicated otherwise.  Conductor sizes and ampacities shown are based on copper, unless indicated otherwise.  All conductors shall be copper. Conductors indicated to be No. 6 AWG or smaller diameter shall be copper.  Conductors indicated to be No. 4 AWG and larger diameter shall be either copper or aluminum, unless type of conductor material is specifically indicated, or specified, or required by equipment manufacturer.

2.5.1.1   Equipment Manufacturer Requirements

When manufacturer's equipment requires copper conductors at the terminations or requires copper conductors to be provided between components of equipment, provide copper conductors or splices, splice boxes, and other work required to satisfy manufacturer's requirements.



2.5.1.2   Minimum Conductor Sizes

Minimum size for branch circuits shall be No. 12 AWG; for Class 1 remote-control and signal circuits, No. 14 AWG; for Class 2 low-energy, remote-control and signal circuits, No. 16 AWG; and for Class 3 low-energy, remote-control, alarm and signal circuits, No. 22 AWG.

2.5.2   Color Coding

Provide for service, feeder, branch, control, and signaling circuit conductors.  Color shall be green for grounding conductors and white for neutrals; except where neutrals of more than one system are installed in same raceway or box, other neutral shall be white with colored (not green) stripe.  Color of ungrounded conductors in different voltage systems shall be as follows:

a.  208/120 volt, three-phase

(1)  Phase A - black

(2)  Phase B - red

(3)  Phase C - blue

b.  480/277 volt, three-phase

(1)  Phase A - brown

(2)  Phase B - orange

(3)  Phase C - yellow

c.  120/240 volt, single phase:  Black and red

d.  On three-phase, four-wire delta system, high leg shall be orange, as required by NFPA 70.

2.5.3   Insulation

Unless specified or indicated otherwise or required by NFPA 70, power and lighting wires shall be 600-volt, Type THWN/THHN conforming to UL 83, except that grounding wire may be type TW conforming to UL 83; remote-control and signal circuits shall be Type TW or TF, conforming to UL 83.  Where lighting fixtures require 90-degree Centigrade (C) conductors, provide only conductors with 90-degree C insulation or better.

2.5.4   Bonding Conductors

ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller diameter; ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and larger diameter.

2.5.5   Service Entrance Cables

Service Entrance (SE) and Underground Service Entrance (USE) Cables, UL 854.















2.6   SPLICES AND TERMINATION COMPONENTS

UL 486A for wire connectors and UL 510 for insulating tapes.  Connectors for No. 10 AWG and smaller diameter wires shall be insulated, pressure-type in accordance with UL 486A or UL 486C (twist-on splicing connector).  Provide solderless terminal lugs on stranded conductors.

2.7   DEVICE PLATES

Provide UL listed, one-piece device plates for outlets to suit the devices installed.  For metal outlet boxes, plates on unfinished walls shall be of zinc-coated sheet steel or cast metal having round or beveled edges.  For nonmetallic boxes and fittings, other suitable plates may be provided.  Plates on finished walls shall be nylon or lexan, minimum 0.03 inch wall thickness.  Plates shall be same color as receptacle or toggle switch with which they are mounted.  Screws shall be machine-type with countersunk heads in color to match finish of plate.  Sectional type device plates will not be permitted.  Plates installed in wet locations shall be gasketed and UL listed for "wet locations."  Test device plates for compliance with UL 514A and UL 514C for physical strength.  Attach device plates with spanner head bolts.

2.8   SWITCHES
2.8.1   Toggle Switches

UL 20, totally enclosed with bodies of thermosetting plastic and mounting strap.  Handles shall be brown.  Wiring terminals shall be screw-type, side-wired.  Switches shall be rated quiet-type ac only, 120/277 volts, with current rating and number of poles indicated.

NEMA WD 1, No. 1121 for single pole, No. 1122 for double pole, No. 1123 for three-way, and No. 1124 for four-way, totally enclosed with bodies of thermosetting plastic and mounting strap with grounding screw.  Handles shall be brown.  Wiring terminals shall be screw-type, side-wired.  Switches shall be rated quiet-type ac only, 120/277 volts, with current rating and number of poles indicated.



2.8.2   Disconnect Switches

NEMA KS 1.  Provide heavy duty-type switches where indicated, where switches are rated higher than 240 volts, and for double-throw switches. Fused switches shall utilize Class R fuseholders and fuses, unless indicated otherwise.  Switches serving as motor-disconnect means shall be horsepower rated.  Provide switches in NEMA , enclosure as indicated per NEMA ICS 6.

2.8.3   Breakers Used as Switches

For 120- and 277-Volt fluorescent fixtures, mark breakers "SWD" in accordance with UL 489.

2.9   RECEPTACLES
UL 498 and NEMA WD 1, general grade, heavy-duty, grounding-type.  Ratings and configurations shall be as indicated.  Bodies shall be of brown thermosetting plastic supported on a metal mounting strap.  Dimensional requirements shall be per NEMA WD 6.  Provide screw-type, side-wired wiring terminals.  Connect grounding pole to mounting strap.

2.9.1   Duplex Receptacles

Duplex receptacles shall be 20 amperes, 125 volts.

2.9.2   Switched Duplex Receptacles

Provide separate terminals for each ungrounded pole.  Top receptacle shall be switched when installed.

2.9.3   Weatherproof Receptacles

Provide in cast metal box with gasketed, weatherproof, cast-metal cover plate and gasketed cap over each receptacle opening.  Provide caps with a spring-hinged flap.  Receptacle shall be UL listed for use in "wet locations with plug in use."

2.9.4   Ground-Fault Circuit Interrupter Receptacles

UL 943, duplex type for mounting in standard outlet box.  Device shall be capable of detecting current leak of 6 milliamperes or greater and tripping per requirements of UL 943 for Class A GFCI devices.

2.9.5   Receptacles in Hazardous (Classified) Locations

UL 1010.









2.10   PANELBOARDS
UL 67 and UL 50 having a short-circuit current rating as indicated of 10,000 amperes symmetrical minimum.  Panelboards for use as service disconnecting means shall additionally conform to UL 869A.  Panelboards shall be circuit breaker-equipped unless indicated otherwise.  Design shall be such that individual breakers can be removed without disturbing adjacent units or without loosening or removing supplemental insulation supplied as means of obtaining clearances as required by UL.  "Specific breaker placement" is required in panelboards to match the breaker placement indicated in the panelboard schedule on the drawings.  Use of "Subfeed Breakers" is not acceptable unless specifically indicated otherwise.  Main breaker shall be "separately" mounted "above" or "below" branch breakers.  Where "space only" is indicated, make provisions for future installation of breakers.  Panelboard locks shall be keyed same.  Directories shall indicate load served by each circuit in panelboard.  Directories shall also indicate source of service to panelboard (e.g., Panel PA served from Panel MDP).  Provide new directories for existing panels modified by this project as indicated. Type directories and mount in holder behind transparent protective covering.  Panelboards shall be listed and labeled for their intended use.

UL 67 and UL 50.  Panelboards for use as service disconnecting means shall additionally conform to UL 869A.  Panelboards shall be circuit breaker-equipped.  Design shall be such that individual breakers can be removed without disturbing adjacent units or without loosening or removing supplemental insulation supplied as means of obtaining clearances as required by UL.  Where "space only" is indicated, make provisions for future installation of breaker sized as indicated.  Panelboard locks shall be keyed same.  Directories shall indicate load served by each circuit of panelboard.  Directories shall also indicate source of service (upstream panel, switchboard, motor control center, etc.) to panelboard.  Type directories and mount in holder behind transparent protective covering.

2.10.1   Panelboard Buses

Support bus bars on bases independent of circuit breakers.  Main buses and back pans shall be designed so that breakers may be changed without machining, drilling, or tapping.  Provide isolated neutral bus in each panel for connection of circuit neutral conductors.  Provide separate ground bus identified as equipment grounding bus per UL 67 for connecting grounding conductors; bond to steel cabinet.  In addition to equipment grounding bus, provide second "isolated" ground bus, where indicated.



2.10.2   Circuit Breakers
UL 489, thermal magnetic-type solid state-type having a minimum short-circuit current rating equal to the short-circuit current rating of the panelboard in which the circuit breaker shall be mounted.  Breaker terminals shall be UL listed as suitable for type of conductor provided.   Series rated circuit breakers and plug-in circuit breakers without a self-contained bracket and not secured by a positive locking device requiring mechanical release for removal are unacceptable.  Series rated circuit breakers and plug-in circuit breakers are unacceptable.

2.10.2.1   Multipole Breakers

Provide common trip-type with single operating handle.  Breaker design shall be such that overload in one pole automatically causes all poles to open.  Maintain phase sequence throughout each panel so that any three adjacent breaker poles are connected to Phases A, B, and C, respectively.

2.10.2.2   Circuit Breaker With GFCI GFI

UL 943 and NFPA 70.  Provide with "push-to-test" button, visible indication of tripped condition, and ability to detect and trip on current imbalance of 6 milliamperes or greater per requirements of UL 943 for Class A GFCI GFI devices, for personnel protection, and 20 milliamperes or greater per requirements of UL 943 for Class B GFCI GFI per equipment protection.

2.10.2.3   Circuit Breakers for HVAC Equipment

Circuit breakers for HVAC equipment having motors (group or individual) shall be marked for use with HACR type and UL listed as HACR type.

2.10.3   Fusible Switches for Panelboards

NEMA KS 1, hinged door-type.  Switches serving as motor disconnect means shall be horsepower rated.

























2.11   FUSES
NEMA FU 1.  Provide complete set of fuses for each fusible switch.  Time-current characteristics curves of fuses serving motors or connected in series with circuit breakers or other circuit protective devices shall be coordinated for proper operation. Submit coordination data for approval.   Fuses shall have voltage rating not less than circuit voltage.

2.11.1   Cartridge Fuses, Current Limiting Type (Class R)

UL 198E, Class time delay-type.  Associated fuseholders shall be Class R only.











2.12   MOTORS

NEMA MG 1; hermetic-type sealed motor compressors shall also comply with UL 984.  Provide the size in terms of HP, or kVA, or full-load current, or a combination of these characteristics, and other characteristics, of each motor as indicated or specified.  Determine specific motor characteristics to ensure provision of correctly sized starters and overload heaters.  Motors for operation on 208-volt, 3-phase circuits shall have terminal voltage rating of 200 volts, and those for operation on 480-volt, 3-phase circuits shall have terminal voltage rating of 460 volts. Motors shall be designed to operate at full capacity with voltage variation of plus or minus 10 percent of motor voltage rating.  Provide motors in hazardous locations with classifications as indicated.

2.12.1   High Efficiency Single-Phase Motors

Single-phase fractional-horsepower alternating-current motors shall be high efficiency types corresponding to the applications listed in NEMA MG 11.

2.12.2   High Efficiency Polyphase Motors

Polyphase motors shall be selected based on high efficiency characteristics relative to the applications as listed in NEMA MG 10.  Additionally, polyphase squirrel-cage medium induction motors with continuous ratings shall meet or exceed energy efficient ratings in accordance with Table 12-10 of NEMA MG 1.

2.12.3   Motor Sizes

Provide size for duty to be performed, not exceeding the full-load nameplate current rating when driven equipment is operated at specified capacity under most severe conditions likely to be encountered.  When motor size provided differs from size indicated or specified, make adjustments to wiring, disconnect devices, and branch circuit protection to accommodate equipment actually provided.


















2.13   MANUAL MOTOR STARTERS (MOTOR RATED SWITCHES)

Three pole designed for surface mounting with overload protection and pilot lights.



































2.14   HAZARDOUS LOCATIONS

Electrical materials, equipment, and devices for installation in hazardous locations, as defined by NFPA 70, shall be specifically approved by Underwriters' Laboratories, Inc., or Factory Mutual for particular "Class," "Division," and "Group" of hazardous locations involved.  Boundaries and classifications of hazardous locations shall be as indicated.

2.15   NAMEPLATES

Provide as specified in Section 16050, "Basic Electrical Materials and Methods."

2.16   FIRESTOPPING MATERIALS

Provide firestopping around electrical penetrations in accordance with Section 07840, "Firestopping."





















PART 3   EXECUTION

3.1   INSTALLATION

Electrical installations shall conform to requirements of NFPA 70 and to requirements specified herein.





3.1.1   Hazardous Locations

Work in hazardous locations, as defined by NFPA 70, shall be performed in strict accordance with NFPA 70 for particular "Class," "Division," and "Group" of hazardous locations involved.  Provide conduit and cable seals where required by NFPA 70.  Conduit shall have tapered threads.

3.1.2   Service Entrance Identification

Service entrance disconnect devices, switches, and enclosures shall be labeled and identified as such.

3.1.2.1   Labels

Wherever work results in service entrance disconnect devices in more than one enclosure, as permitted by NFPA 70, each enclosure, new and existing, shall be labeled as one of several enclosures containing service entrance disconnect devices.  Label, at minimum, shall indicate number of service disconnect devices housed by enclosure and shall indicate total number of enclosures that contain service disconnect devices.  Provide laminated plastic labels conforming to paragraph entitled "Nameplates."  Use lettering of at least 0.25 inch in height, and engrave on black-on-white matte finish.  Service entrance disconnect devices in more than one enclosure, shall be provided only as permitted by NFPA 70.

3.1.3   Wiring Methods

Provide insulated conductors installed in rigid steel conduit, IMC, rigid nonmetallic conduit, or EMT, except where specifically indicated or specified otherwise or required by NFPA 70 to be installed otherwise.  Grounding conductor shall be separate from electrical system neutral conductor.  Provide insulated green equipment grounding conductor for circuit(s) installed in conduit and raceways.  Minimum conduit size shall be 1/2 inch in diameter for low voltage lighting and power circuits.  Vertical distribution in multiple story buildings shall be made with metal conduit in fire-rated shafts.  Metal conduit shall extend through shafts for minimum distance of 6 inches.  
3.1.3.1   Restrictions Applicable to Aluminum Conduit

Do not install underground or encase in concrete or masonry.  Do not use brass or bronze fittings.

3.1.3.2   Restrictions Applicable to EMT

a.  
Do not install underground.

b.  
Do not encase in concrete, mortar, grout, or other cementitious materials.

c.  
Do not use in areas subject to severe physical damage including but not limited to equipment rooms where moving or replacing equipment could physically damage the EMT.

d.  
Do not use in hazardous areas.

e.  
Do not use outdoors.

f.  
Do not use in fire pump rooms.

3.1.3.3   Nonmetallic Conduit

a.  
Restrictions applicable to PVC Schedule 40 and PVC Schedule 80

(1)  Do not use in areas where subject to severe physical damage, including but not limited to, mechanical equipment rooms, electrical equipment rooms, hospitals, power plants, missile magazines, and other such areas.

(2)  Do not use in hazardous (classified) areas.

(3)  Do not use in fire pump rooms.

(4)  Do not use in penetrating fire-rated walls or partitions, or fire-rated floors.

3.1.3.4   Restrictions Applicable to Flexible Conduit

Use only as specified in paragraph entitled "Flexible Connections."



3.1.3.5   Service Entrance Conduit, Underground

PVC, Type-EPC 40, galvanized rigid steel or steel IMC.  Underground portion shall be encased in minimum of 3 inches of concrete and shall be installed minimum 18 inches below slab or grade.

3.1.3.6   Underground Conduit Other Than Service Entrance

Plastic-coated rigid steel; plastic-coated steel IMC; PVC, Type EPC-40; or fiberglass.  Convert nonmetallic conduit, other than PVC Schedule 40 or 80, to plastic-coated rigid, or IMC, steel conduit before rising through floor slab.  Plastic coating shall extend minimum 6 inches above floor.













3.1.4   Conduit Installation

Unless indicated otherwise, conceal conduit under floor slabs and within finished walls, ceilings, and floors.  Keep conduit minimum 6 inches away from parallel runs of flues and steam or hot water pipes.  Install conduit parallel with or at right angles to ceilings, walls, and structural members where located above accessible ceilings and where conduit will be visible after completion of project.  Run conduits in crawl space under floor slab as if exposed.





3.1.4.1   Conduit Support

Support conduit by pipe straps, wall brackets, hangers, or ceiling trapeze. Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by concrete inserts or expansion bolts on concrete or brick; and by machine screws, welded threaded studs, or spring-tension clamps on steel work. Threaded C-clamps may be used on rigid steel conduit only.  Do not weld conduits or pipe straps to steel structures.  Load applied to fasteners shall not exceed one-fourth proof test load.  Fasteners attached to concrete ceiling shall be vibration resistant and shock-resistant.  Holes cut to depth of more than 1 1/2 inches in reinforced concrete beams or to depth of more than/4 inch in concrete joints shall not cut main reinforcing bars.  Fill unused holes.  In partitions of light steel construction, use sheet metal screws.  In suspended-ceiling construction, run conduit above ceiling.  Do not support conduit by ceiling support system.  Conduit and box systems shall be supported independently of both (a) tie wires supporting ceiling grid system, and (b) ceiling grid system into which ceiling panels are placed.  Supporting means shall not be shared between electrical raceways and mechanical piping or ducts.  Installation shall be coordinated with above-ceiling mechanical systems to assure maximum accessibility to all systems.  Spring-steel fasteners may be used for lighting branch circuit conduit supports in suspended ceilings in dry locations.  Support exposed risers in wire shafts of multistory buildings by U-clamp hangers at each floor level and at 10 foot maximum intervals. Where conduit crosses building expansion joints, provide suitable watertight expansion fitting that maintains conduit electrical continuity by bonding jumpers or other means.

3.1.4.2   Directional Changes in Conduit Runs

Make changes in direction of runs with symmetrical bends or cast-metal fittings.  Make field-made bends and offsets with hickey or conduit-bending machine.  Do not install crushed or deformed conduits.  Avoid trapped conduits.  Prevent plaster, dirt, or trash from lodging in conduits, boxes, fittings, and equipment during construction.  Free clogged conduits of obstructions.

3.1.4.3   Pull Wire

Install pull wires in empty conduits.  Pull wire shall be plastic having minimum 200-pound tensile strength.  Leave minimum 36 inches of slack at each end of pull wire.





3.1.4.4   Locknuts and Bushings

Fasten conduits to sheet metal boxes and cabinets with two locknuts where required by NFPA 70, where insulated bushings are used, and where bushings cannot be brought into firm contact with the box; otherwise, use at least minimum single locknut and bushing.  Locknuts shall have sharp edges for digging into wall of metal enclosures.  Install bushings on ends of conduits, and provide insulating type where required by NFPA 70.



3.1.4.5   Flexible Connections

Provide flexible steel conduit between 3 and 6 feet in length for recessed and semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or movement; and for motors.  Install flexible conduit to allow 20 percent slack.  Minimum flexible steel conduit size shall be  1/2 inch diameter.  Provide liquid tight flexible nonmetallic conduit in wet and damp locations and in fire pump rooms for equipment subject to vibration, noise transmission, movement or motors.  Provide separate ground conductor across flexible connections.






3.1.5   Boxes, Outlets, and Supports

Provide boxes in wiring and raceway systems wherever required for pulling of wires, making connections, and mounting of devices or fixtures.  Boxes for metallic raceways shall be cast-metal, hub-type when located in wet locations, when surface mounted on outside of exterior surfaces, when surface mounted on interior walls exposed up to 7 feet above floors and walkways, or when installed in hazardous areas and when specifically indicated. Boxes in other locations shall be sheet steel, except that aluminum boxes may be used with aluminum conduit, and nonmetallic boxes may be used with nonmetallic sheathed cable conduit system.  Each box shall have volume required by NFPA 70 for number of conductors enclosed in box.  Boxes for mounting lighting fixtures shall be minimum 4 inches square, or octagonal, except that smaller boxes may be installed as required by fixture configurations, as approved.  Boxes for use in masonry-block or tile walls shall be square-cornered, tile-type, or standard boxes having square-cornered, tile-type covers.  Provide gaskets for cast-metal boxes installed in wet locations and boxes installed flush with outside of exterior surfaces.  Provide separate boxes for flush or recessed fixtures when required by fixture terminal operating temperature; fixtures shall be readily removable for access to boxes unless ceiling access panels are provided.  Support boxes and pendants for surface-mounted fixtures on suspended ceilings independently of ceiling supports, or make adequate provisions for distributing load over ceiling support members in an approved manner. Fasten boxes and supports with wood screws on wood, with bolts and expansion shields on concrete or brick, with toggle bolts on hollow masonry units, and with machine screws or welded studs on steel.  Threaded studs driven in by powder charge and provided with lockwashers and nuts or nail-type nylon anchors may be used in lieu of wood screws, expansion shields, or machine screws.  In open overhead spaces, cast boxes threaded to raceways need not be separately supported except where used for fixture support; support sheet metal boxes directly from building structure or by bar hangers.  Where bar hangers are used, attach bar to raceways on opposite sides of box, and support raceway with approved-type fastener maximum 24 inches from box.  When penetrating reinforced concrete members, avoid cutting reinforcing steel.

3.1.5.1   Boxes

Boxes for use with raceway systems shall be minimum 1 1/2 inches deep, except where shallower boxes required by structural conditions are approved.  Boxes for other than lighting fixture outlets shall be minimum 4 inches square, except that 4 by 2 inch boxes may be used where only one raceway enters outlet.  Telephone outlets shall be minimum of 4 inches square by 2 1/8 deep, except for wall mounted telephones and outlet boxes for handicap telephone stations.

3.1.5.2   Pull Boxes

Construct of at least minimum size required by NFPA 70 of code-gauge aluminum or galvanized sheet steel, and compatible with nonmetallic raceway systems, except where cast-metal boxes are required in locations specified herein.  Provide boxes with screw-fastened covers.  Where several feeders pass through common pull box, tag feeders to indicate clearly electrical characteristics, circuit number, and panel designation.

3.1.5.3   Extension Rings

Extension rings are not permitted for new construction.  Use only on existing boxes in concealed conduit systems where wall is furred out for new finish.

3.1.6   Mounting Heights

Mount panelboards, enclosed circuit breakers and disconnecting switches so height of operating handle at its highest position is maximum 78 inches above floor.  Mount lighting switches 48 inches above finished floor, receptacles 18 inches above finished floor, and other devices as indicated.  Measure mounting heights of wiring devices and outlets to center of device or outlet.





3.1.7   Conductor Identification

Provide conductor identification within each enclosure where tap, splice, or termination is made.  For conductors No. 6 AWG and smaller diameter, color coding shall be by factory-applied, color-impregnated insulation.  For conductors No. 4 AWG and larger diameter, color coding shall be by plastic-coated, self-sticking markers; colored nylon cable ties and plates; or heat shrink-type sleeves.
3.1.8   Splices

Make splices in accessible locations.  Make splices in conductors No. 10 AWG and smaller diameter with insulated, pressure-type connector.  Make splices in conductors No. 8 AWG and larger diameter with solderless connector, and cover with insulation material equivalent to conductor insulation.








3.1.9   Covers and Device Plates

Install with edges in continuous contact with finished wall surfaces without use of mats or similar devices.  Plaster fillings are not permitted.  Install plates with alignment tolerance of 1/16 inch.  Use of sectional-type device plates are not permitted.  Provide gasket for plates installed in wet locations.

3.1.10   Electrical Penetrations

Seal openings around electrical penetrations through fire resistance-rated walls, partitions, floors, or ceilings in accordance with Section 07840, "Firestopping."

3.1.11   Grounding and Bonding

In accordance with NFPA 70 and NFPA 780.  Ground exposed, non-current-carrying metallic parts of electrical equipment, metallic raceway systems, grounding conductor in metallic and nonmetallic raceways, grounding conductor of nonmetallic sheathed cables, and neutral conductor of wiring systems. Make ground connection at main service equipment, and extend grounding conductor to point of entrance of metallic water service.  Make connection to water pipe by suitable ground clamp or lug connection to plugged tee. If flanged pipes are encountered, make connection with lug bolted to street side of flanged connection.  Supplement metallic water service grounding system with additional made electrode in compliance with NFPA 70. Interconnect all grounding media in or on the structure to provide a common ground potential.  This shall include lightning protection, electrical service, telephone system grounds, as well as underground metallic piping systems.  Interconnection to the gas line shall be made on the customer's side of the meter.  Where ground fault protection is employed, ensure that connection of ground and neutral does not interfere with correct operation of fault protection.

3.1.11.1   Resistance

Maximum resistance-to-ground of grounding system shall not exceed 5 ohms under dry conditions.  Where resistance obtained exceeds 5 ohms, contact Contracting Officer for further instructions.



3.1.12   Equipment Connections

Provide power wiring for the connection of motors and control equipment under this section of the specification.  Except as otherwise specifically noted or specified, automatic control wiring, control devices, and protective devices within the control circuitry are not included in this section of the specifications but shall be provided under the section specifying the associated equipment.






3.1.13   Repair of Existing Work

Repair of existing work, demolition, and modification of existing electrical distribution systems shall be performed as follows:

3.1.13.1   Workmanship

Lay out work in advance.  Exercise care where cutting, channeling, chasing, or drilling of floors, walls, partitions, ceilings, or other surfaces is necessary for proper installation, support, or anchorage of conduit, raceways, or other electrical work.  Repair damage to buildings, piping, and equipment using skilled craftsmen of trades involved.

3.1.13.2   Existing Concealed Wiring to be Removed

Existing concealed wiring to be removed shall be disconnected from its source.  Remove conductors; cut conduit flush with floor, underside of floor, and through walls; and seal openings.

3.1.13.3   Removal of Existing Electrical Distribution System

Removal of existing electrical distribution system equipment shall include equipment's associated wiring, including conductors, cables, exposed conduit, surface metal raceways, boxes, and fittings, back to equipment's power source as indicated.

3.1.13.4   Continuation of Service

Maintain continuity of existing circuits of equipment to remain.  Existing circuits of equipment shall remain energized.  Circuits, which are to remain but were disturbed during demolition shall have circuits wiring and power restored back to original condition.



3.2   FIELD QUALITY CONTROL

Furnish test equipment and personnel and submit written copies of test results.  Give Contracting Officer’s Technical Representative (COTR) 5 working days notice prior to each test.

3.2.1   Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at least five times, demonstrating satisfactory operation each time.

3.2.2   600-Volt Wiring Test
Test wiring rated 600 volt and less to verify that no short circuits or accidental grounds exist.  Perform insulation resistance tests on wiring No. 6 AWG and larger diameter using instrument, which applies voltage of approximately 500 volts to provide direct reading of resistance.  Minimum resistance shall be 250,000 ohms.



3.2.3   Ground-Fault Receptacle Test
Test GFCI receptacles with a "load" (such as a plug in light) to verify that the "line" and "load" leads are not reversed.

3.2.4   Grounding System Test
Test grounding system to ensure continuity, and that resistance to ground is not excessive.  Test each ground rod for resistance to ground before making connections to rod; tie grounding system together and test for resistance to ground.  Make resistance measurements in dry weather, not earlier than 48 hours after rainfall.  Submit written results of each test to Contracting Officer, and indicate location of rods as well as resistance and soil conditions at time measurements were made.









3.3   SCHEDULE

Some metric measurements in this section are based on mathematical conversion of inch-pound measurements, and not on metric measurement commonly agreed to by the manufacturers or other parties.  The inch-pound and metric measurements are as follows:

     
PRODUCTS                  
INCH-POUND             
METRIC

  a. 
Conduit

       
- diameter              
1/2 inches             
16 mm

                                
3/4 inches             
21 mm

                                
1 inch                 
27 mm

                                 
1-1/4 inches           
35 mm

                                
1-1/2 inches           
41 mm

                                
2 inches               
53 mm

                                
2-1/2 inches           
63 mm

                                
3 inches               
78 mm

                                
3-1/2 inches           
91 mm

                                
4 inches              
103 mm

                                
5 inches              
129 mm

                                
6 inches              
155 mm










  b. 
Cabinets, junction

and pull boxes

         - volume              
100 cubic inches        
1640 mL

  c. 
Device plates

        
- thickness           
0.03 inches          
0.792 mm

  d.  Outlet boxes             
2 by 4 by 1 1/2 inches  
5 by 100 by 40 mm

                               
4 by 4 by 2 1/8 inch    
100 by 100 by 54 mm

  e.  Plywood

        - thickness            
3/4 inch                
19 mm

        - size                 
4 by 8 feet             
1220 by 2440 mm




  f.  Wireways

      - sizes                  
2 1/2 by 2 1/2 inches   
63.5 by 63.5 mm

                               
4 by 4 inches           
100 by 100 mm

                               
6 by 6 inches           
150 by 150 mm

                               
8 by 8 inches           
200 by 200 mm

                               
12 by 12 inches         
305 by 305 mm

END OF SECTION

SECTION 16510

INTERIOR LIGHTING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C82.11
(1993; R 1998) High-Frequency Fluorescent Lamp Ballasts

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 366
(1997) Commercial Quality (CS) Steel, Carbon, (0.15 Maximum Percent) Cold-Rolled

ASTM A 580
(1998; Rev. A) Stainless Steel Wire

ASTM A 641
(1998) Zinc-Coated (Galvanized) Carbon Steel Wire

ASTM A 653
(1998) Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM B 633
(1998) Electrodeposited Coatings of Zinc on Iron and Steel

ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA (IES)

IES LHBK
(1993) Lighting Handbook, Reference and Application

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LL 1
(1997) Procedures for Linear Fluorescent Lamp Sample Preparation and the TCLP

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(1999) National Electrical Code

NFPA 101
(1997) Life Safety Code

UNDERWRITERS LABORATORIES INC. (UL)

UL 595
(1985; R 1991, Bul. 1994, and 1996) Marine-Type Electric Lighting Fixtures

UL 844
(1995; R 1999) Electric Lighting Fixtures for Use in Hazardous (Classified) Locations

UL 924
(1995; R 1997, Bul. 1998) Emergency Lighting and Power Equipment

UL 935
(1995; R 1998) Fluorescent-Lamp Ballasts

UL 1570
(1995; R 1999) Fluorescent Lighting Fixtures 

1.2   RELATED REQUIREMENTS

Section 16050, "Basic Electrical Materials and Methods," applies to this section, with the additions and modifications specified herein.  Materials not considered to be lighting equipment or lighting fixture accessories are specified in Section 16402, "Interior Distribution System."  Lighting fixtures and accessories mounted on exterior surfaces of buildings are specified in this section.

1.3   DEFINITIONS

1.3.1   Average Life

Time after which 50 percent will have failed and 50 percent will have survived under normal conditions.

1.3.2   Total Harmonic Distortion (THD)

The root mean square (RMS) of all the harmonic components divided by the total fundamental current.

1.4   SUBMITTALS

Submit the following in accordance with Section 01300, "Submittals."  Data, drawings, and reports shall employ the terminology, classifications, and methods prescribed by the IES LHBK, as applicable, for the lighting system specified.

1.4.1   Product Data
a.   Fluorescent lighting fixtures
b.   Fluorescent electronic ballasts
c.   

High-intensity-discharge (HID) lighting fixtures
d.   HID ballasts
e.   

Metal-halide lamps
f.   Incandescent lighting fixtures
g.   Incandescent lamps
h.   




Exit signs
i.    Emergency lighting equipment







1.4.2   Test Reports
a.   Operating test
Submit test results as stated in paragraph entitled "Field Quality Control."




1.4.3   Closeout Submittals
a.   Information card
1.5   QUALITY ASSURANCE

1.5.1   Fluorescent Electronic Ballasts
Submit ballast catalog data as required in the paragraph entitled "Fluorescent Lamp Electronic Ballasts" contained herein.  As an option, submit the fluorescent fixture manufacturer's electronic ballast specification information in lieu of the actual ballast manufacturer's catalog data.  This information shall include published specifications and sketches, which covers the information required by the paragraph entitled "Fluorescent Lamp Electronic Ballasts" herein.  This information may be supplemented by catalog data if required, and shall contain a list of vendors with vendor part numbers.









1.6   ELECTRONIC BALLAST WARRANTY

Furnish the electronic ballast manufacturer's warranty.  The warranty period shall not be less than 5 years from the date of manufacture of the electronic ballast.  Ballast assembly in the lighting fixture, transportation, and on-site storage shall not exceed 12 months, thereby permitting 4 years of the ballast 5 year warranty to be in service and energized.  The warranty shall state that the malfunctioning ballast shall be exchanged by the manufacturer and promptly shipped to the using Government facility.  The replacement ballast shall be identical to, or an improvement upon, the original design of the malfunctioning ballast.

PART 2   PRODUCTS

2.1   FLUORESCENT LIGHTING FIXTURES
UL 1570.  Fluorescent fixtures shall have electronic ballasts unless specifically indicated otherwise.

2.1.1   Fluorescent Lamp Electronic Ballasts

The electronic ballast shall as a minimum meet the following characteristics:

a.  
Ballast shall comply with UL 935, ANSI C82.11, and NFPA 70 unless specified otherwise.  Ballast shall be designed for the wattage of the lamps used in the indicated application.   Ballasts shall be designed to operate on the voltage system to which they are connected.

b.  
Power factor shall be 0.95 (minimum).

c.  
Ballast shall operate at a frequency of 20,000 Hertz (minimum).

d.  
Ballast shall have light regulation of plus or minus 10 percent lumen output with a plus or minus 10 percent input voltage regulation.  Ballast shall have 10 percent flicker (maximum) using any compatible lamp.

e.  
Ballast shall be UL listed Class P with a sound rating of "A."

f.  
Ballast enclosure size shall conform to standards of electromagnetic ballasts.  Ballast shall have circuit diagrams and lamp connections displayed on ballast packages.  Ballast shall operate lamps in a parallel circuit configuration that permits the operation of remaining lamps if one or more lamps fail or are removed.

g.  
Ballast shall operate in an instant start mode.

h.  
Electronic ballast shall have a full replacement warranty of 5 years from date of manufacture as specified in paragraph entitled "Electronic Ballast Warranty" herein.

2.1.1.1   T-8 Lamp Ballast

a.  
Ballast shall be capable of starting and maintaining operation at a minimum of 50 degrees F for F32T8 lamps, unless otherwise indicated.  When indicated, ballast shall be capable of starting and maintaining operation at a minimum of zero degrees F for F32T8 lamps.

b.  
Total harmonic distortion (THD):  Shall be 20 percent(maximum).

c.  
Input wattage.

(1)  32 watts (maximum) when operating one F32T8 lamp.

(2) 62 watts (maximum) when operating two F32T8 lamps

(3) 92 watts (maximum) when operating three F32T8 lamps

(4) 114 watts (maximum) when operating four F32T8 lamps






















































2.1.2   Fluorescent Lamps
a.  
T-8 rapid start low mercury lamps shall be rated 32 watts (maximum), 2800 initial lumens (minimum), CRI of 75 (minimum), color temperature of 3500 K, and an average rated life of 20,000 hours.  Low mercury lamps shall have passed the EPA Toxicity Characteristic Leading Procedure (TCLP) for mercury by using the lamp sample preparation procedure described in NEMA LL 1.






b.  
Compact fluorescent lamps shall be:  CRI 80, minimum, 3500 K, 10,000 hours average rated life, and as follows:



Average rated life is based on 3 hours operating per start.

2.1.3   Compact Fluorescent Fixtures

Compact fluorescent fixtures shall be manufactured specifically for compact fluorescent lamps with ballasts integral to the fixture.  Providing assemblies designed to retrofit incandescent fixtures is prohibited except when specifically indicated for renovation of existing fixtures.  Fixtures shall use lamps as indicated.



































2.2   RECESS- AND FLUSH-MOUNTED FIXTURES

Provide type that can be relamped from the bottom.  Access to ballast shall be from the bottom.  Trim for the exposed surface of flush-mounted fixtures shall be as indicated.

23   SUSPENDED FIXTURES

Provide hangers capable of supporting twice the combined weight of fixtures supported by hangers.  Provide with swivel hangers to ensure a plumb installation.  Hangers shall be cadmium-plated steel with a swivel-ball tapped for the conduit size indicated.  Hangers shall be shock-absorbing type where indicated.  Hangers shall allow fixtures to swing within an angle of 20 degrees.  Brace pendants 4 feet or longer provided in shops or hangers to limit swinging.  Single-unit suspended fluorescent fixtures shall have twin-stem hangers.  Multiple-unit or continuous row fluorescent fixtures shall have a tubing or stem for wiring at one point and a tubing or rod suspension provided for each unit length of chassis, including one at each end.  Rods shall be a minimum 0.18 inch diameter.

2.4   FIXTURES FOR HAZARDOUS LOCATIONS

In addition to requirements stated herein, provide fluorescent HID incandescent fixtures for hazardous locations which conform to UL 844 or which have Factory Mutual certification for the class and division indicated.  Fixture shall also conform to UL 595 for marine environments as indicated.













2.5   EXIT SIGNS
UL 924, NFPA 70, and NFPA 101.  Exit signs shall be self-powered type.

2.5.1   Self-Powered LED Type Exit Signs (Battery Backup)

Provide with automatic power failure device, integral self-testing module and fully automatic high/low trickle charger in a self-contained power pack.  Battery shall be sealed electrolyte type, shall operate unattended, and require no maintenance, including no additional water, for a period of not less than 5 years.  LED exit sign shall have emergency run time of 1 1/2 hours (minimum).



2.6   EMERGENCY LIGHTING EQUIPMENT
UL 924, NFPA 70, and NFPA 101.  Provide lamps in wattage indicated.  Provide accessories required for remote-mounted lamps where indicated.  Remote-mounted lamps shall be as indicated.

2.6.1   Emergency Lighting Unit

Provide as indicated.  Emergency lighting units shall be rated for 12 volts, except units having no remote-mounted lamps and having no more than two unit-mounted lamps may be rated 6 volts and 15 minute time delay feature for areas with HID lighting.  Provide integral self-testing module.

2.6.2   Fluorescent Emergency System

Each system shall consist of an automatic power failure device, test switch operable from outside of the fixture, pilot light visible from outside the fixture, and fully automatic solid-state charger in a self-contained power pack.  Provide self-testing module mounted adjacent integral to the fixture.  Charger shall be either trickle, float, constant current or constant potential type, or a combination of these.  Battery shall be sealed electrolyte type with capacity as required to supply power to  lamps the number of lamps shown for each system for 90 minutes at a minimum of 600 1100 400 lumens per lamp output.  Battery shall operate unattended and require no maintenance, including no additional water, for a period of not less than 5 years.  Emergency ballasts, which are provided with fixtures containing solid-state ballasts shall be suitable for use with solid-state ballasts.

2.7   SELF-TESTING MODULE

Self-testing module for exit signs and emergency lighting equipment shall perform the following functions:

a.  
Continuous monitoring of charger operation and battery voltage with visual indication of normal operation and of malfunction.

b.  
Monthly discharge cycling of battery with monitoring of transfer circuit function, battery capacity and emergency lamp operation with visual indication of malfunction.  The battery capacity test may be conducted by using a synthetic load.

c.  
Manual test switch to simulate a discharge test cycle.

d.  
Module shall have low voltage battery disconnect (LVD) and brown-out protection circuit.





















2.8   SUPPORT HANGERS FOR LIGHTING FIXTURES IN SUSPENDED CEILINGS

2.8.1   Wires

ASTM A 641, Class 3, soft temper, zinc-coated finish, 0.1055 inches in diameter (12 gage).

2.8.2   Wires, for Humid Spaces

ASTM A 580, composition 302 or 304, condition annealed stainless steel 0.1055 inches in diameter (12 gage).

2.8.3   Straps

Galvanized steel, one by 3/16 inch, conforming to ASTM A 653, with a light commercial zinc coating or ASTM A 366 with an electrodeposited zinc coating conforming to ASTM B 633, Type RS.

2.8.4   Rods

Threaded steel rods, 3/16 inch diameter, zinc or cadmium coated.

PART 3   EXECUTION

3.1   INSTALLATION

Set lighting fixtures plumb, square, and level with ceiling and walls, in alignment with adjacent lighting fixtures, and secure in accordance with manufacturers' directions and approved drawings.  Installation shall meet requirements of NFPA 70.  Mounting heights specified or indicated shall be to the bottom of fixture for ceiling-mounted fixtures and to center of fixture for wall-mounted fixtures.  Obtain approval of the exact mounting for lighting fixtures on the job before commencing installation and, where applicable, after coordinating with the type, style, and pattern of the ceiling being installed.  Recessed and semi-recessed fixtures may be supported from suspended ceiling support system ceiling tees when the ceiling system support wires or straps or rods are provided at a minimum of four wires or straps or rods per fixture and located not more than 6 inches from each corner of each fixture.  For recessed fixtures, provide support clips securely fastened to ceiling grid members, a minimum of one at or near each corner of each fixture.  For round fixtures or fixtures smaller in size than the ceiling grid, provide a minimum of four wires or straps or rods per fixture and locate at each corner of the ceiling grid in which the fixture is located.  Do not support fixtures by ceiling acoustical panels.  Where fixtures of sizes less than the ceiling grid are indicated to be centered in the acoustical panel, support such fixtures independently or with at least two 3/4 inch metal channels spanning, and secured to, the ceiling tees.  Provide wires or straps or rods for lighting fixture support in this section.



3.1.1   Exit Signs and Emergency Lighting Units


3.1.1.1   Exit Signs

Wire exit signs on separate circuits and serve from an emergency panel a separate breaker a fused disconnect switch.  Signs shall have only one control, which shall be the circuit breaker in the emergency panel the separate breaker the disconnect switch.  Paint control device red and provide lockout.







3.2   FIELD QUALITY CONTROL

Upon completion of installation, conduct an operating test to show that equipment operates in accordance with requirements of this section.





FORM 1, ELECTRONIC BALLAST WARRANTY

1.  Location _______________________________  2.  Bldg. Name _____________________

3.  Bldg. No. ______________   4. Installation Areas_________________________________

5.  Contract No. ______________________________________________________________

6.  Ballast Manufacturer Name/Address ___________________________________________

7.  Exchange Information ______________________________________________________

8.  Warranty Return Number: ___________________________________________________

9.  Warranty Period:  From  _________________________   To  _______________________

10.  Acceptance Date: __________________       11. Inspector: ________________________

12.  Prime Contractor Name/Address:  ____________________________________________

Signature:  _______________________________________   Date:  ____________________

INSTRUCTIONS FOR FORM 1

1.   Location:  Name of activity as shown on contract.

2.   Bldg. Name:  As shown on contract or as provided by Contracting Officer.

3.   Bldg. No.:  As provided by Contracting Officer.

4.   Installation Areas:  Main areas in the building where ballasts are installed; floors, room numbers, lean-to, etc.  A separate form is required for each ballast manufacturer used in the contract.

5.   Contract No.:  As shown on the contract.

6.   Ballast Manufacturer Name/Address:  Ballast manufacturer's name, address, and telephone number.

7.   Exchange Information:  Ballast exchange information such as point of contact, telephone number, shipping address if different from item 6, and any special shipping instructions.

8.   Warranty Return Number:  Return authorization number if required.

9.   Warranty Period:  Insert estimated start and end dates.

10.  Acceptance Date:  Show date ballasts were accepted by the Contracting Officer.

11.  Inspector:  Show Government inspector's name.

12.  Prime Contractor Name/Address/Signature/Date:  Shall be signed and dated by an official of the contracting firm.

END OF SECTION
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