











AO | Bl |BO |Alarm A

POINT NAME Al [AO|BI [BO| ALARM Point Name Al 1.SEE M-001 FOR GENERAL NOTES, LEGEND, AND SYMBOL LEGEND
N STATUS ° EA OUTSIDE AIR TEMP ° ' ) ’ ’ '
Al - EXHAUST AIR TEMP Al - RETURN AIR TEMP
FAN FAILURE ® = EXHAUST AIR TEMP ol us 2.ALL MECHANICAL CONSTRUCTION SHALL COMPLY WITH THE UNIFIED
FAN IN HAND Y HEAT WHEEL DISCHARGE AIR TEMP ) FACILITIES CRITERIA FOR MECHANICAL SYSTEMS.
BI - FAN STATUS
FAN RUNTIME EXCEEDED ° RETURN AIR TEMP ® T @
TOTALS olol1/[1 3 FINAL FILTER DIFFERENTIAL PRESSURE | @ =
s SUPPLY AIR TEMP ° EA @ RA
\ SMOKE DETECTOR ) o
%ﬁf‘éﬁ%éfﬁé gm‘(’)v,'\lNGS FOR OUTSIDE AIR DAMPER STATUS ° =
HEAT WHEEL STATUS ® Bl - EXHAUST FAN STATUS
SUPPLY FAN STATUS )
EXHAUST FAN STATUS hd BO - EXHAUST FAN START/STOP
OUTSIDE AIR DAMPER ° Starter
HEAT WHEEL START/STOP ®
HEAT WHEEL BYPASS DAMPERS el o Bl - HEAT WHEEL STATUS
SUPPLY FAN START/STOP °
EXHAUST FAN START/STOP o
SUPPLY AIR TEMP SETPOINT o Startor BO - HEAT WHEEL START/STOP
EMERGENCY SHUTDOWN °
OUTSIDE AIR DAMPER FAILURE hd Al - HEAT WHEEL DISCHARGE AIR TEMP
OUTSIDE AIR DAMPER IN HAND ° Al - OUTSIDE AR TEMP -
HEAT WHEEL ROTATION FAILURE ) Al - SUPPLY AIR TEMP
HEAT WHEEL IN HAND d Al - FINAL FILTER DIFFERENTIAL PRESSURE
HEAT WHEEL RUNTIME EXCEEDED °
SUPPLY FAN FAILURE ° BO - OUTSIDE AIR DAMPER Bl - SMOKE DETECTOR
n [YPICAL INTERIOR EF SUPPLY FAN IN HAND °
‘Wﬁ;‘! SCALE: NTS SUPPLY FAN RUNTIME EXCEEDED ° H AL
EXHAUST FAN FAILURE ° [s] M M H— D S
EXHAUST FAN IN HAND ® OA ‘ sA
EXHAUST FAN RUNTIME EXCEEDED )
FINAL FILTER CHANGE REQUIRED ) NG M =
HIGH SUPPLY AIR TEMP ° BI - Supply Fan Status S
LOW SUPPLY AIR TEMP ) S
o
TOTALS 6lo|5]|5] 17
Starter BO - Supply Fan Start/Stop CZ>
=
S
POINT NAME Al | Aol BI |[BO| ALARM z
ZONE TEMP ® 2
FAN STATUS o EA S
FAN START STOP L M x
ENERGY RECOVERY VENTII ATOR (ERV-1):
FAN FAILURE ® BI - FAN STATUS L
FAN IN HAND ° cT RUN CONDITIONS - INTERLOCKED: 8
FAN RUNTIME EXCEEDED ) BO - FAN START/STOP THE UNIT ERV-1 SHALL BE INTERLOCKED TO RUN WHENEVER THE AHU-1 RUNS UNLESS SHUTDOWN ON SAFETIES. g
TOTALS 1100111 3 i
EMERGENCY SHUTDOWN:
@ DI-MANUAL OVERRIDE THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING AN EMERGENCY SHUTDOWN SIGNAL. T%:'
@ Al - ZONE TEMP SMOKE DETECTION: -
THE UNIT SHALL SHUT DOWN AND GENERATE AN ALARM UPON RECEIVING A SMOKE DETECTOR STATUS. o
SEQUENCE OF OPERATION QUITSIDE AIR DAMPER:
THE OUTSIDE AIR DAMPER SHALL OPEN ANYTIME THE UNIT RUNS AND SHALL CLOSE ANYTIME THE UNIT STOPS.
EXHAUST FANS - VENTILATION (EF-1,2,4) ALARMS SHALL BE PROVIDED AS FOLLOWS:
1.HEAT WHEEL ROTATION FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
RUN CONDITIONS - INTERLOCKED:
THE UNIT EF-4 SHALL MAINTAIN A ZONE TEMPERATURE SETPOINT OF 80°F (ADJ.). SUPPLY EAN:
ALARMS SHALL BE PROVIDED AS FOLLOWS: THE SUPPLY FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN. TO PREVENT SHORT CYCLING, THE SUPPLY FAN SHALL
HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME, UNLESS SHUTDOWN ON SAFETIES.
ALARMS SHAI | BE PROVIDED AS FOL| OWS:
1.SUPPLY FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
2.SUPPLY FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
3.SUPPLY FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).
EXHAUST FAN:
THE EXHAUST FAN SHALL RUN WHENEVER THE SUPPLY FAN RUNS, UNLESS SHUTDOWN ON SAFETIES.
ALARMS SHAI | BE PROVIDED AS FOL| OWS:
1.EXHAUST FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF.
2. EXHAUST FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON.
3.EXHAUST FAN RUNTIME EXCEEDED: STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.).
ﬂ EF-1.2.4 CONTROLS EINAL FIl TER DIFFERENTIAL PRESSURE MONITOR:
SC ALE_' NTS_ — THE CONTROLLER SHALL MONITOR THE DIFFERENTIAL PRESSURE ACROSS THE FINAL FILTER.
W . ALARMS SHALL BE PROVIDED AS FOLLOWS:
‘FINAL FILTER CHANGE REQUIRED: FINAL FILTER DIFFERENTIAL PRESSURE EXCEEDS A USER DEFINABLE LIMIT (ADJ.).
SUPPLY AIR TEMPERATURE:
THE CONTROLLER SHALL MONITOR THE SUPPLY AIR TEMPERATURE.
ALARMS SHALL BE PROVIDED AS FOLLOWS:
-HIGH SUPPLY AIR TEMP: IF THE HEAT WHEEL DISCHARGE AIR TEMPERATURE IS GREATER THAN 90°F (ADJ.).LOW SUPPLY AIR TEMP:
IF THE HEAT WHEEL DISCHARGE AIR TEMPERATURE IS LESS THAN 45°F (ADJ.).
W SCALE: NTS
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1 2 3 5
r 1
CONTROLS LEGEND us Arrpy Corps
SEQUENCE OF OPERATION rontnave | i [ a0 B [ so | Aarm GENERAL NOTES perlii e
Huntsville Center
AIR SOURCE HEAT PUMP: ]
CONTACTOR ZONE TEMP ° 1. SEE M-001 FOR GENERAL NOTES, LEGEND, AND SYMBOL LEGEND. )
- - - CARBON MONOXIDE SENSOR FAN STATUS )
THE UNIT SHALL RUN ACCORDING TO A USER DEFINABLE TIME SCHEDULE IN THE FOLLOWING MODES: © COMPRESSOR STATUS o 2 I O o WITH THE UNIFIED o)
OCCUPIED MODE: THE UNIT SHALL MAINTAIN ® -MOTORSTARTER : 3
1 .A 74°F (ADJ.) COOLING SETPOINT FAN START/STOP °
2. A 70°F (ADJ.) HEATING SETPOINT $  -WALL MOUNTED SWITCH COMPRESSOR STAGE 1 ° u
'—
@ - TEMPERATURE SENSOR SCHEDULE é
1. A 85°F (ADJ.) COOLING SETPOINT. HEATING SETPOINT
o ASST (DI EATING SETFOIT COOLING SETPONT SEQUENCE OF OPERATION
ALARMS SHALL BE PROVIDED AS FOLL QWS: ®
: HIGH ZONE TEMP AIR HANDLING UNITS
1. HIGH ZONE TEMP: IF THE ZONE TEMPERATURE IS GREATER THAN THE COOLING SETPOINT BY A USER DEFINABLE AMOUNT L OW ZONE TEMP ° 1 SUPPLY FAN START/STOP:
(ADJ.). : :
2. LOW ZONE TEMP: IF THE ZONE TEMPERATURE IS LESS THAN THE HEATING SETPOINT BY A USER DEFINABLE AMOUNT (ADJ.). COMPRESSOR RUNTIME ° 1.1. THE SUPPLY FAN WILL BE STARTED ACCORDING TO THE SCHEDULE.. ~
o
_ EXCEEDED 1.2. IF THE SUPPLY FAN STATUS DOES NOT MATCH THE COMMANDED VALUE, AN ALARM WILL BE =
EAL FAN FAILURE ° GENERATED. 2
THE FAN SHALL RUN ANYTIME THE UNIT IS COMMANDED TO RUN, UNLESS SHUTDOWN ON SAFETIES. %
[72]
, FAN IN HAND hd 1.3. WHEN THE SUPPLY FAN STATUS INDICATES THE FAN IS STARTED, THE CONTROL SEQUENCE il
COOLING - 1 COMPRESSOR STAGE: °
THE CONTROLLER SHALL MEASURE THE ZONE TEMPERATURE AND CYCLE THE COMPRESSOR TO MAINTAIN ITS SETPOINT. TO FAN RUNTIME EXCEEDED WILL BE ENABLED.
PREVENT SHORT CYCLING, THE STAGE SHALL HAVE A USER DEFINABLE (ADJ.) MINIMUM RUNTIME. THE COMPRESSOR SHALL COMPRESSOR STATUS 2 STATIC PRESSURE CONTROL:
RUN SUBJECT TO ITS OWN INTERNAL SAFETIES AND CONTROLS. TOTALS 1ol 2|2 s : :
COMPRESSOR RUNTIME EXCEEDED: THE COMPRESSOR RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.). 2.1, THE SUPPLY FAN WILL MODULATE VIA THE SUPPLY FAN VARIABLE FREQUENGY DRIVE (VFD) TO
MAINTAIN THE SUPPLY AIR STATIC PRESSURE NEAR THE MOST DISTANT VAV AT SET POINT [1.5” WC .
EAN STATUS:
THE CONTROLLER SHALL MONITOR THE FAN AND COMPRESSOR STATUS. INITIAL TO BE VERIFIED BY T&B]. EEE
3. DISCHARGE AIR CONTROL ("SUMMER MODE" ABOVE 55°F OA TEMP): =
ALARMS SHALL BE PROVIDED AS FOLL OWS:
. o
1. FAN FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. = 3.1. "SUMMER MODE" WILL INITIATE WHENEVER THE OUTSIDE AIR TEMPERATURE IS ABOVE 55°F %
2. FAN IN HAND: COMMANDED OFF, BUT THE STATUS IS ON. RA = oA (ADJUSTABLE) AND THE CHILLER IS AVAILABLE
3. FAN RUNTIME EXCEEDED: FAN STATUS RUNTIME EXCEEDS A USER DEFINABLE LIMIT (ADJ.). — ' glele "
4. COMPRESSOR FAILURE: COMMANDED ON, BUT THE STATUS IS OFF. T @ 3.2. THE COOLING VALVE WILL MODULATE AS REQUIRED TO MAINTAIN THE DISCHARGE AIR 8|3[& e
TEMPERATURE AT SET POINT (57°F, ADJUSTABLE). SR a
4. DISCHARGE AIR CONTROL ("WINTER MODE" BELOW 55°F): z|z
Bl - COMPRESSOR STATUS o =
~ -
COMPRESSOR 4.1, THE MIXED AIR (MA) SET POINT SHALL BE RESET AS FOLLOWS: olo
® Al - ZONE TEMP 2|2
o o |— [
BO - COMPRESSOR STAGE 1 4.1.1.65°F MA TEMPERATURE AT 40°F OUTSIDE AIR TEMPERATURE (OA). Z|5|2 Z
21215
4.1.2.55°F MA TEMPERATURE AT 55°F OUTSIDE AIR TEMPERATURE (OA). @18 o o
Ol x o
Bl - FAN STATUS %ﬂ 5. RETURN AIR (RA) HUMIDITY CONTROL [SUMMER MODE ONLY]: 2|2 2 é
Z
- Z|Z|o u
BO - FAN START/STOP 5.1. WHENEVER THE RA RELATIVE HUMIDITY RISES ABOVE 60% (ADJUSTABLE), THE CHILLED WATER | O|% a
CONTROL VALVE SHALL BE FULLY OPENED. wf o>
o|0|x
5.2. THE INDIVIDUAL VAV HOT WATER REHEAT COILS SHALL BE ENERGIZED AS NECESSARY TO SEE
MAINTAIN SPACE TEMPERATURES. S|2|2
- T
5.3. ON A DROP IN RA RELATIVE HUMIDITY BELOW 55% (ADJUSTABLE), THE CHILLED WATER X
CONTROL VALVE SHALL RETURN TO NORMAL CONTROL MODE :‘ mfo g
6. MINIMUM OUTSIDE AIR CONTROL: ; \
6.1. AN AIRFLOW MEASURING STATION SHALL BE MOUNTED IN THE MINIMUM OA HOOD.
6.2. THE MINIMUM OUTSIDE AIR DAMPER SHALL MODULATE AS REQUIRED TO MAINTAIN THE MINIMUM ggl|..g
OA AIRFLOW QUANTITY [SEE SCH ON DRWS]. IF THE MINIMUM OA DAMPER IS FULLY OPEN AND THE =1
MINIMUM AIR FLOW HAS NOT BEEN MET, THE RETURN AIR DAMPER WILL MODULATE CLOSED TO glox 20|y
FORCE MORE OA THRU THE MINIMUM OA DAMPER. SEE 8.1 BELOW FOR LOW LIMIT OVERRIDE. Z SIeE E’ B %
|[ CO2 CONTRO C_) mséagaﬁ*
7.CO2 CONTROL: E3|35 125w
[ o l Lt ‘I||.-_:|.'_|_. l 5 52(32(82|E %
| ’ 7.1. A CARBON DIOXIDE (CO2) SENSOR SHALL BE MOUNTED IN THE RA DUCT. AS THE CO2 LEVEL S -
RISES ABOVE SET POINT (800 PPM, ADJUSTABLE), THE BAS SHALL OVERRIDE THE MINIMUM OA o i c
4 H.I'E'l. CONTROL AS REQUIRED TO MAINTAIN THE CO2 SET POINT. - s s |ug
CD n nlk < g
7.2. AS THE CO2 LEVEL RISES FROM 800 PPM TO 900 PPM INCREASE THE MINIMUM OA FLOW TO FULL pd 58|50 =
SCHEDULED MINIMUM FLOW. RETURN AIR DAMPER WILL MODULATE SLIGHTLY CLOSED IF NEEDED ol & S =12 o
TO MEET MINIMUM FLOW REQUIREMENTS. Ol EIEN
z |5 |[ES|8E
7.3. IF CO2 LEVEL RISES ABOVE 900 PPM TO 100 PPM MODULATE THE MAXIMUM OA DAMPER OPEN % 9 _z.|ZE =9y 5
AND THE RETURN AIR DAMPER CLOSED [SUBJECT TO LOW LIMIT OVERCALL] TO MAINTAIN MAXIMUM vl | EE BHEEIEPIEE:
p— CO2 LEVEL OF 1000 PPM. 21— 9
—FD) z|[e
— 8. MIXED AIR (MA) LOW LIMIT OVERRIDE: 0] i
D pd
p —_— Lia- 8.1. THE MIXED AIR TEMPERATURE SHALL OVERRIDE THE OA CONTROL LOOPS [MINIMUM AND/OR CL{J) ol
i -F LETY ] [ AT | | ECONOMIZER] AND CLOSE THE OA DAMPER IF A TEMPERATURE IS SENSED BELOW THE SET POINT. ) Z £
ei-F L - T
I:::I A “ 9. SAFETIES: Z:I o) 8
O 5
1 E — D A 9.1. ALL OF THE SAFETY DEVICES ARE MANUAL RESET. THE DEVICE THAT HAS TRIPPED MUST BE Z L3
F H[] |"-.-"| 1 E MANUALLY RESET BEFORE RESTARTING THE AIR HANDLING UNIT. T S P
|_
A WE-1 LOCATED % DOWH T 9.2. IF THE TEMPERATURE LOW LIMIT SWITCH [FREEZESTAT] SENSES A TEMPERATURE BELOW SET (ZD z 3
E H’l,'-" LewGEST DT Fouk POINT [38°F], THE SUPPLY AND EXHAUST FANS WILL BE SHUT DOWN. = xT
- 9.3. IF A FIRE ALARM CONTACT IS PROVIDED, THE SUPPLY FAN WILL BE SHUT DOWN WHEN L 2
1 TRIGGERED. O | \2
8, o
10. SHUTDOWN: >\( )
np ¥ —
et SUPLY 10.1. WHEN THE UNIT IS SHUTDOWN BY EITHER A STOP COMMAND OR A SYSTEM SAFETY, THE UNIT 9
WILL BE SET AS FOLLOWS: S
10.1.1. SUPPLY FAN WILL BE OFF. o]l
oll|o%
10.1.2. SUPPLY FAN VFD WILL BE COMMANDED TO 0%. = ||ES
o f_t o - U)
10.1.3. OA DAMPER WILL CLOSE. Nll|om oS
I ™~
10.1.4. RA DAMPER WILL OPEN. OlIEE Iﬂ_f é
Xll-<
10.1.5. COOLING VALVE WILL CLOSE. <||luz Z0O
=|[EE O<Z
|_
("2 \ AHU-1 CONTROLS 2z OnQ
\V-605/" SCALE: NTS e
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