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DUCT (FIRST DIMENSION IS SIDE SHOWN IN INCHES)

DUCT LINING (1" THICK UNLESS 2" NOTED)

SUPPLY AIR DUCT SECTION
RETURN OR OUTSIDE AIR DUCT SECTION

EXHAUST AIR DUCT SECTION

TRANSITION

PRESS-ON COLLAR FITTING WITH ROUND FLEXIBLE DUCT AND DAMPER

PRESS-ON COLLAR FITTING WITH ROUND RIGID DUCT AND DAMPER

90° BRANCH TAKEOFF

RADIUS BRANCH TAKEOFF

STATIC PRESSURE SENSOR SENSING LOCATION

RECTANGULAR OR FLAT OVAL DUCTWORK WITH CONICAL TAP AND
FLAT OVAL OR ROUND BRANCH DUCT

TRANSITION FROM RECTANGULAR TO ROUND DUCTWORK

MANUAL DAMPER (MD), BACKDRAFT DAMPER (BD), LOW LEAKAGE
MANUAL DAMPER (LMD), OR CONTROL DAMPER (CD)

MANUAL DAMPER

FIRE DAMPER (FD), 3 HOUR FIRE DAMPER (FD3), SMOKE
DAMPER (SD), OR COMBINATION FIRE/SMOKE DAMPER (FS),
HORIZONTAL POSITION. H DENOTES 286°F FUSIBLE LINKS.

TURNING VANES

SIDEWALL SUPPLY GRILLE OR REGISTER WITH SIZE, TYPE, AND CFM

SIDEWALL RETURN OR EXHAUST GRILLE OR REGISTER WITH SIZE,
TYPE, AND CFM

CEILING RETURN OR EXHAUST GRILLE OR REGISTER WITH SIZE,
TYPE, AND CFM

RIGID DUCT AND CEILING SUPPLY DIFFUSER WITH ROUND NECK
SIZE, TYPE, AND CFM

FLEXIBLE DUCT AND CEILING SUPPLY DIFFUSER WITH ROUND
NECK SIZE, TYPE, AND CFM

FLEXIBLE DUCT AND LINEAR DIFFUSER WITH LENGTH, TYPE, AND
CFM. (A-SIZE; B-TYPE; C- ACTIVE LENGTH)

RIGID DUCT AND 24" x 48" LAMINAR FLOW DIFFUSER WITH
ROUND NECK SIZE AND CFM

FLEXIBLE DUCT AND 24" x 48" LAMINAR FLOW DIFFUSER WITH
ROUND NECK SIZE AND CFM

ACCESS DOOR, OPENING OUTWARD

ACCESS DOOR, OPENING INWARD

24" x 24" CEILING RETURN GRILLE (R-EG UNLESS NOTED OTHERWISE)

TERMINAL UNIT WITH ELECTRIC REHEAT

CONTROLS AND SENSORS
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THERMOSTAT

OXYGEN SENSOR

TEMPERATURE SENSOR
REFRIGERANT LEAK SENSOR

NIGHT SETBACK THERMOSTAT
HUMIDISTAT

HUMIDITY SENSOR

CARBON MONOXIDE SENSOR
GASOLINE VAPOR SENSOR
EMERGENCY FAN SHUTDOWN STATION
EMERGENCY OIL FLOW SHUTDOWN STATION

EMERGENCY BOILER SHUTDOWN STATION

HAZARDOUS STORAGE VENTILATION SYSTEM EMERGENCY SHUTDOWN STATION

REFRIGERANT PLANT EMERGENCY CONTROLS
DIFFERENTIAL PRESSURE SENSOR SENSING LOCATION
OCCUPIED/UNOCCUPIED SWITCH

MANUAL PUSH BUTTON

BACNET NETWORK CONNECTION

SIGNAL FROM FIRE ALARM SYSTEM

CONSTANT SPEED DRIVE

VARIABLE FREQUENCY DRIVE
FIRE ALARM CONTROL PANEL

TWO-WAY CONTROL VALVE (PNEUMATIC)

TWO-WAY CONTROL VALVE (ELECTRIC)

LOUVER

HUMIDIFIER

CARBON DIOXIDE SENSOR

DIFFERENTIAL PRESSURE SENSOR SENSING LOCATION
END SWITCH

FIRE ALARM RELAY (BY DIVISION 28)

HUMIDITY HIGH LIMIT SENSOR

HUMIDITY LOW LIMIT SENSOR

DUCT SMOKE DETECTOR BY FA

FLOW METER
ALARM

AVERAGING TYPE THERMOSTAT

DIFFERENTIAL PRESSURE SENSOR
CURRENT TRANSDUCER
VIBRATION SWITCH

AMPERAGE METER
STARTER

DEMAND LIGHT

DIFFERENTIAL PRESSURE
CONDENSATE SENSOR

LAB CONTROL DISPLAY
POSITION INDICATOR

HIGH PRESSURE LIMIT

OXYGEN SENSOR
EMERGENCU FAM SHUTDOWN STATION

EMERGENCY BOILER SHUTDOWN STATION

SMOKE DETECTOR
SPACE CONDITION CONTROLLER

MANUAL PUSH BUTTON
HIGH STATIC SHUTDOWN

GENERAL NOTE

THIS IS A STANDARD LEGEND SHEET. ABBREVIATIONS AND SYMBOLS MAY APPEAR ON THIS SHEET
THAT ARE NOT USED IN THE CONSTRUCTION DOCUMENTS.

HYDRONIC PIPING

——CHS—
——CHR—

——HWS—
——HWR—

CHILLED WATER SUPPLY

CHILLED WATER RETURN
DRAIN

REFRIGERANT
HOT WATER SUPPLY
HOT WATER RETURN

ABBREVIATIONS
ABV  ABOVE GPM  GALLONS PER MINUTE
AD ACCESS DOOR GR GRADE
AFF ABOVE FINISHED FLOOR HPD  HIGH PRESSURE DRIP ASSEMBLY
AFG ABOVE RAISED FLOOR HT HOT TAP
ARF ABOVE FINISHED GRADE LAT  LEAVING AIR TEMPERATURE
AP ACCESS PANEL LS LINE STOP
APR  AIR PRESSURE LWT  LEAVING WATER TEMPERATURE
APD  AIR PRESSURE DROP MPD  MEDIUM PRESSURE DRIP ASSEMBLY
ARCH  ARCHITECT/ARCHITECTURAL NC NORMALLY CLOSED
BSL BIOSAFETY LEVEL NO NORMALLY OPEN
BEL  BELOW OA  OUTSIDE AR
BF BELOW FLOOR OBD  OPPOSED-BLADE DAMPER
BM BEAM oC ON CENTER
BOD  BOTTOMOF DUCT PS  PIPE STAND SUPPORT
BCS  BUILDING CONTROL SYSTEM PRV PRESSURE REDUCING VALVE
CFM CUBIC FEET PER MINUTE RA RETURN AIR
CLG  CEILING REL  RELOCATE
COL COLUMN REM REMOVE
CONN CONNECT/CONNECTION SA SOUND ATTENUATOR
CONT CONTINUATION/CONTINUOUS SDA STEAM DRIP ASSEMBLY
CTE CONNECT TO EXISTING SPEC SPECIFICATION
DB DRY BULB TEMP  TEMPERATURE
DN DOWN TS TIGHT TO STRUCTURE
DWG  DRAWING TYP  TYPICAL
EA EXHAUST AIR UG UNDERGROUND
EAT ~ ENTERING AIR TEMPERATURE VFD  VARIABLE FREQUENCY DRIVE
ELEC ELECTRICAL/ELECTRIC WB WET BULB
EWT  ENTERING WATER TEMPERATURE WG  WATER GAUGE
EX EXISTING WPD  WATER PRESSURE DROP
EXP  EXPOSED
ETO  ETHYLENE OXIDE
FC FLEXIBLE CONNECTION
FL FLOOR
FPM  FEET PER MINUTE
FPS  FEET PER SECOND
PIPING AND VALVES
5 PIPE CAP
,  CLEANOUT (CO) IN DRAIN LINE
— DIRECTION OF FLOW
( ELBOW - 45°
I ELBOW - 90°
1 [B  ELBOW - TURNED DOWN
ol [B  ELBOW - TURNED UP
== FLEXIBLE CONNECTOR - PIPING
| STRAINER
5 STRAINER (BASKET TYPE)
0 REDUCER - CONCENTRIC
[ REDUCER - ECCENTRIC
TEE
= TEE OUTLET DOWN
o TEE OUTLET UP
i UNION OR FLANGE
% STEAM TRAP (SEE SPECIFICATIONS FOR TYPE AND USE)
N STEAM DRIP ASSEMBLY
O BALL OR BUTTERFLY VALVE (SEE SPECIFICATIONS FOR USE)
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CHECK VALVE

VACUUM BREAKER
2-WAY CONTROL VALVE
3-WAY CONTROL VALVE

GATE VALVE
GLOBE VALVE, STRAIGHT

WATER PRESSURE REDUCING VALVE
RELIEF VALVE

SOLENOID VALVE
BALANCING VALVE
UNDERGROUND VALVE (TYPE AS SHOWN) WITH VALVE BOX

FLOW CONTROL VALVE (M-MANUAL TYPE; A-AUTOMATIC TYPE)
FLOW METER (A-ANNULAR TYPE; T-TURBINE TYPE; V-VENTURI TYPE)

AIR VENT (M-MANUAL TYPE; A-AUTOMATIC TYPE; T-THERMOSTATIC TYPE)

THERMOMETER
PRESSURE GAUGE

TEMPERATURE AND PRESSURE TEST PORT; PETE'S PLUG
THERMOMETER TEST WELL
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HVAC TI FLOOR PLAN - PARTIAL - LEVEL1 - AREAC

1/8" - 1!_0"

SUPPLY AND RETURN CHILLED WATER PIPING DOWN 2'-0"
BELOW GRADE.

PROVIDE HEAT TRACING FOR EXPOSED CHILLED WATER
PIPING. HEAT TRACING TO OUTPUT 3 W/FT.
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AIR-COOLED CHILLER SCHEDULE ENERGY RECOVERY UNIT SCHEDULE
MAXIMUM EVAPORATOR EVAPORATOR VIBRATION
CAPACITY, | POWER INPUT MAXIMUM SUPPLY SIDE GENERAL EXHAUST SIDE ISOLATION
TONS kW AT FULL | MINIMUM | MINIMUM |EWT | LWT | DESIGN | MINIMUM | PRESS. DROP, ENERGY RECOVERY
NO. (NOTES 1 &2) LOAD EER NPLV °F | °F | GPM GPM FT. WG NOTES SUPPLY FAN ENERGY RECOVERY WHEEL (NOTE 3) EXHAUST FAN WHEEL (NOTE 6)
CH-1-1 120 142 10.8 15.7 58 | 44 200 100 13.6 3 TOTAL ENERGY SUMMER |WINTER
CH-1-2 120 142 10.8 15.7 58 | 44 200 100 13.6 3 ESP. IN. MOTOR EFFECTIVENESS SUMMER WINTER ESP. IN. MOTOR EAT °F | EAT °F MIN. STATIC
CFM |[MAXIMUM| TYPE WG  |MINIMUM |MAXIMUM EAT °F | LAT °F | EAT °F | LAT °F CFM |MAXIMUM| TYPE WG | MINIMUM [MAXIMUM DEFLECTION
NOTES: NO. (NOTE 7) RPM |(NOTE 1)[(NOTE2)| HP BHP CFM |SUMMER| WINTER |DB|WB| DB |WB|DB|WB|DB|WB| (NOTE7)| RPM [(NOTE 1)|(NOTE5)| HP BHP CFM | DB |WB | DB |WB| TYPE IN. NOTES
1. CAPACITY BASED ON 95°F AMBIENT TEMPERATURE. ERU-1-1 8,000 5,400 C-AF 4.0 10 8.5 8,000 62 65 03| 78 |81|68|10| 8 |49 |58] 8,000 5.400 C-AF 4.0 10 8.5 8000 75 | 62 |70 | 58| FS 15 8
2. PROVIDE LOW AMBIENT OPERATION DOWN TO 30°F.
3. REFER TO THE ELECTRICAL DRAWINGS FOR EQUIPMENT ELECTRICAL CHARACTERISTICS. 1. FAN TYPE: 3. OUTSIDE AIR SUPPLY SIDE OF ENERGY RECOVERY WHEELS 5. EXTERNAL STATIC PRESSURE DOES NOT INCLUDE UNIT CASING OR 7. CFM DOES NOT INCLUDE PURGE FOR WHEEL.
FAN: WHEEL: SHALL HAVE MAXIMUM 1.0" WG APD. ENERGY RECOVERY WHEELS, BUT DOES NOT INCLUDE ~ FILTERS.
4. FULLY REDUNDANT CHILLER. C CENTRIFUGAL AF  AIRFOIL 8. REFER TO ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL
4. PROVIDE VARIABLE FREQUENCY DRIVE FOR ALL FAN MOTORS. 6. EXHAUST SIDE OF ENERGY RECOVERY WHEELS SHALL HAVE CHARACTERISTICS.
5. PROVIDE EMERGENCY POWER. 2. EXTERNAL STATIC PRESSURE DOES NOT INCLUDE UNIT CASING, OR ENERGY MAXIMUM 1.0" WG APD.
RECOVERY WHEELS, BUT DOES INCLUDE FILTERS.
AIR HANDLING UNIT SCHEDULE
FAN COOLING COIL ELECTRIC HEATING SECTION VIBRATION ISOLATION
MAXIMUM CONTROL | COIL SECTION AIRFLOW CONDITIONS DURING MAXIMUM
AREA MOTOR CHILLED EAT °F LAT °F VALVE DURING MAXIMUM HEATING DEMAND MIN. STATIC
SERVED TYPE MAXIMUM | TYPE | ESP.IN. WG | MINIMUM | MAXIMUM | MINIMUM CFM WATER GPM TYPE COOLING DEMAND, CFM TYPE-POSITION | CONTROL DEFLECTION,
NO. (NOTE 1) | (NOTE2) | CFM RPM (NOTE 3) | (NOTE 4) HP BRAKE HP| OACFM | (NOTE 5) (NOTE 6) DB WB DB WB (NOTE 7) (NOTE 8) CFM KW EAT°F | LAT°F (NOTE 9) TYPE TYPE IN. NOTES
AHU-1-1 | EOC/911 | DT-HZ-VV | 24,000 3,500 P-AF 3.0 (4) @ 20 16.22 8,000 24,000 150 82 68 52.2 52.0 2 24,000 12,000 48 43 55.5 S-P SCR FS 0.75 11
NOTES: 3. FAN TYPE: 8. COIL FACE AREA SHALL BE BASED ON THIS CFM WITH
FAN: WHEEL: MAXIMUM 0.4" WG AIR PRESSURE DROP.
1. DESIGN CONDITIONS: = PLENUM AF  AIRFOIL
SUMMER WINTER 9. TYPE: POSITION:
OUTSIDE 94°F DB, 78°F WB 25°F S STANDARD P PREHEAT
EOC/911/HUB 75°F DB, 50% RH 70°F 4. EXTERNAL STATIC PRESSURE DOES NOT INCLUDE UNIT CASING, PLENUMS, DIFFUSER SECTION,
OR UNIT MOUNTED HEATING AND COOLING COILS, BUT DOES INCLUDE FILTERS. 10. PROVIDE VARIABLE FREQUENCY DRIVE FOR ALL FAN
2. TYPE: MOTORS.
DT DRAW-THROUGH 5. MAXIMUM FOR VARIABLE VOLUME UNITS: 550 FPM COIL FACE VELOCITY, 1.7" WG APD.
HZ HORIZONTAL 11. REFER TO THE ELECTRICAL DRAWINGS FOR
VV  VARIABLE VOLUME 6. CHILLED WATER BASED ON 44°F EWT AND MAXIMUM 36' WPD. EQUIPMENT ELECTRICAL CHARACTERISTICS.
7. CONTROL VALVE TYPE: 12. SUPPLY FANS TO BE FULLY REDUNDANT.
2 2-WAY
13. AHU SIZED FOR BROKEN ERU.
14. PROVIDE EMERGENCY POWER
ROOFTOP AIR CONDITIONING UNIT SCHEDULE
COOLING
SECTION | HEATING
SUPPLY FAN RELIEF FAN COOLING SECION (NOTE 4) (NOTE 4) | CAPACITY | VIBRATION ISOLATION | \iaXIMUM
ESP. IN. MOTOR ESP. IN. MOTOR COILEAT°F | COIL LAT °F TOTAL | SENSIBLE MIN. STATIC |REQUIRED
AREA SERVED TYPE WG. MINIMUM | MAXIMUM TYPE WG. MINIMUM | MAXIMUM | MINIMUM COOLING | COOLING DEFLECTION,| CIRCUIT
NO. (NOTE 1) CFM RPM | (NOTE2) | (NOTE 3) HP BRAKE HP CFM RPM (NOTE 2) | (NOTE 3) HP BRAKE | OA, CFM DB WB DB WB (MBH) (MBH) IEER KW TYPE IN. AMPERES | NOTES
RTU-R-1 LEVEL 1 25,000 | 1,160 AF-VV 2.5 )@ 15 26.2 19,000 600 AF-VV 0.5 1)@ 15 12.15 4,900 789 | 654 | 525 | 52.4 1100 710 14.7 190 FS 2 302
RTU-R-2 LEVEL 2 20,000 | 1,970 AF-VV 2.5 )@ 10 17.9 16,000 950 AF-VV 0.5 2)@8 1.76 4,200 796 | 66.0 | 525 | 52.4 810 520 16.7 90 FS 1 175
RTU-R-3 LEVEL 3 20,000 | 1,970 AF-VV 2.5 (2) @ 10 17.9 16,000 950 AF-VV 0.5 2) @8 1.76 4,200 79.2 | 657 | 525 | 52.4 810 520 16.7 90 FS 1 175
RTU-R-4 LEVEL 4 20,000 | 1,970 AF-VV 2.5 (2) @ 10 17.9 16,000 950 AF-VV 0.5 2) @ 8 1.76 4,200 79.1 65,5 | 525 | 524 810 520 16.7 90 FS 1 175
NOTES:
1. DESIGN CONDITIONS:
SUMMER WINTER
OUTSIDE 94°F DB, 78°F WB 25°F
OFFICE 75°F DB, 50% RH 70°F
2. FAN TYPE:
AF  AIRFOIL VV  VARIABLE VOLUME
3. EXTERNAL STATIC PRESSURE DOES NOT INCLUDE UNIT CASING, UNIT-MOUNTED COOLING AND HEAT
SECTION, OR UNIT-MOUNTED DAMPERS, BUT DOES INCLUDE FILTERS.
4. UNITS SHALL START AND OPERATE DOWN TO 0°F. CAPACITY IS BASED ON 95°F CONDENSER EAT.
5. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
6. PROVIDE VARIABLE FREQUENCY DRIVE FOR ALL FAN MOTORS.
DUCTLESS SPLIT SYSTEM SCHEDULE PUMP SCHEDULE
COOLING (NOTE 4) INDOOR MINIMUM MOTOR VIBRATION ISOLATION
INDOOR UNIT | SENSIBLE | TOTAL UNIT TYPE TOTAL DYNAMIC | EFFICIENCY, MINIMUM | MAXIMUM MINIMUM STATIC | INERTIA
TYPE NOMINAL CFM | CAPACITY, | CAPACITY, | MINIMUM | MOUNTING NO. SERVICE (NOTE 1) GPM HEAD, FT. WG % RPM HP BRAKE HP| TYPE DEFLECTION, IN. BASE NOTES
NO. AREA SERVED (NOTE 2) (NOTE 3) MBH MBH EER HEIGHT NOTES PCHP-1-1 | PRIMARY CHILLED WATER E 200 90 70 1760 10 8.5 FS 1 Y 2
SSAC-1-1 | EOC LEVEL 1 ELECTRICAL AC 700 18 24 13 8 PCHP-1-2 | PRIMARY CHILLED WATER E 200 90 70 1760 10 8.5 FS 1 Y 2
SSAC-1-2 | TOWERLEVEL 1 SERVER AC 700 18 24 13 8 SCHP-1-1 | PRIMARY CHILLED WATER E 200 75 70 1760 10 6.8 FS 1 Y 2
SSAC-1-3 TOWER LEVEL 1 COMM AC 700 18 24 13 8' SCHP-1-2 | PRIMARY CHILLED WATER E 200 75 70 1760 10 6.8 FS 1 Y 2
SSAC-1-4 TOWER LEVEL 1 AV AC 700 18 24 13 8'
SSAC-2-1 | EOC LEVEL 2 ELECTRICAL AC 800 27 36 13 8'
SSAC-2-2 EOC LEVEL 2 COMM AC 700 18 24 13 8' NOTES:
SSAC-2-3 EOC LEVEL 2 COMM AC 700 18 24 13 8' 1. TYPE:
SSAC2-4 | TOWER LEVEL 2 COMM AC 700 18 24 13 8 E END-SUCTION
SSAC-3-1 | TOWERLEVEL 3 COMM AC 700 18 24 13 8' 2. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
SSAC-4-1 TOWER LEVEL 4 COMM AC 700 18 24 13 8'
3. FULLY REDUNDANT PUMPS.
NOTES: 4. PROVIDE VARIABLE FREQUENCY DRIVE FOR ALL MOTORS
1. DESIGN CONDITIONS: . -
SUMMER WINTER
ELECTRICAL ROOM 90°F DB 50°F
COMMUNICATIONS ROOM 78°F DB 70°F, 30% RH
2. TYPE:
AC COOLING ONLY
3. INDOOR UNIT CFM IS BASED ON MEDIUM FAN SPEED.
4. BASED ON 76°F DB 63°F WB ENTERING INDOOR COIL, AND 105°F DB ENTERING OUTSIDE COIL.
5. INTEGRAL CONDENSATE PUMP
GENERAL SCHEDULE NOTES: N ewcom b & Boyd

1. ALL SCHEDULE NOTES APPLY TO SCHEDULES.
NOTES SPECIFIC TO INDIVIDUAL EQUIPMENT
ARE INDICATED IN "NOTES" COLUMN.

CONSULTANTS AND ENGINEERS
Consulting Engineering Group

5425 Page Rd

Suite 215

Durham, NC 27703

T 919 783-7812

Contact: Paul J. Kitchens
N&B PROJECT: 19N342
Firm License No. F-0312
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FINNED TUBE RADIATION SCHEDULE SOUND ATTENUATOR SCHEDULE
B MINIMUM MINIMUM NOMINAL DIMENSIONS, IN. MINIMUM DYNAMIC INSERTION LOSS, dB MAXIMUM GENERATED NOISE, dB
222 TYPE |ACTIVELENGTH | CAPACITY, WIDTH/ | HEIGHT/ |VELOCITY, | MAXIMUM OCTAVE BAND CENTER FREQUENCY, Hz. MINIMUM DYNAMIC INSERTION LOSS, dB
228 NO. (NOTE 1) (FT.) KW NOTES TYPE LENGTH | INSIDE | OUTSIDE | FT/MIN | APD, IN.
FTR-1-1 ADB 6 1.5 2 NO. SERVICE (NOTE 1) | (NOTE 2) | DIAMTER |DIAMETER| (NOTE 3) WG 63 125 250 500 1000 | 2000 4000 8000 63 125 250 500 1000 2000 4000 8000 NOTES
EFE FTR-1-2 ADB 6 1.5 2 SA-4-1S | RTU-R-4 SUPPLY R 36 72 24 1,880 0.14
3 FTR-1-3 ADB 6 1.5 2
FTR-1-4 ADB 6 1.5 2
FTR-1-5 ADB 6 1.5 2 NOTES:
E FTR-1-6 ADB 6 1.5 2 1. TYPE:
FTR1-7 | ADB 6 15 2 R RECTANGULAR
FTR-1-8 ADB 8 2.0 2 2. ELBOW SOUND ATTENUATOR LENGTHS SHOWN ARE COMBINED CENTERLINE LENGTHS.
FTR-1-9 ADB 8 2.0 2
FTR-1-10 ADB 8 2.0 2 3. FORWARD AIRFLOW (+), REVERSE AIRFLOW(-).
FTR-1-11 ADB 8 2.0 2 4. AIR FLOW AND INSERTION LOSS PERFORMANCE SHALL BE IN ACCORDANCE WITH ASTM E477-2006
FTR-1-12 ADB 8 2.0 2 ' i a.
FTR-1-13 ADB 8 2.0 2 5. PROVIDE " @ CONNECTIONS TO ROUND DUCTWORK. BLANK OFF AND SEAL UNUSED FACE AREA.
FTR-1-13 ADB 8 2.0 2
FTR-1-14 ADB 8 20 2 6. DO NOT PROVIDE ACOUSTICAL STANDOFF OR SPACER BETWEEN PERFORATED METAL FACER AND ENCAPSULATION.
FTR-1-19 ADB 8 2.0 2 7. TOTAL AREA OF SILENCERS SHALL COMPLETELY ENCOMPASS THE TOTAL SURFACE AREA OF LOUVER.
FTR-1-20 ADB 8 2.0 2
_ FTR-1-21 ADB 8 2.0 2 8. SECURE BANK SILENCERS TO PER MANUFACTURER'S RECOMMENDATION.
% _ 9. PROVIDE HIGH TRANSMISSION LOSS CASING.
ADB ARCHITECTURAL DRAFT BARRIER 10. CASING CONSTRUCTION SHALL BE STAINLESS STEAL.
2. PROVIDE WITH INTEGRAL DISCONNECT 11. EXTENDED CASING TYPE IS AN ACCEPTABLE ALTERNATE IF RECTANGULAR TYPE DOES NOT MEET SCHEDULED REQUIREMENT.
3. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT
ELECTRICAL CHARACTERISTICS.
UNIT HEATER SCHEDULE FAN SCHEDULE
MOUNTING TYPE STATIC MOTOR VIBRATION ISOLATION
AREA TYPE CAPACITY, | NOMINAL | HEIGHT, FT (NOTES 1 & PRESSURE, | MAXIMUM | MINIMUM | MAXIMUM DRIVE MINIMUM STATIC
NO. SERVED (NOTE 1) |[kW(NOTE2)| CFM (NOTE 3) NOTES NO. AREA SERVED 2) CFM INWG RPM HP BRAKE HP | (NOTE 3) TYPE DEFLECTION, IN. NOTES
UH-1-1 STAIR 1 W 4 100 1 4 EF-2-1 SERVER (271) C-B 750 0.3 1725 0.25 0.13 D FS 1 4
UH-1-2 STAIR 2 W 4 100 1 4 EF-R-1 | OFFICE EXHAUST C-B 4,500 0.75 540 1 0.42 B FS 1 4
UH-1-3 STAIR 3 W 4 100 1 4
UH-1-4 |PUMPROOM| W 15 100 1 4 NS 3. DRIVE.
D DIRECT
NOTES: 2. WHEEL TYPE:
1. TYPE: B BACKWARD-INCLINED 4. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL
W WALL CHARACTERISTICS.
2. kW FOR ELECTRIC. BASED ON 60°F EAT. 5. EC MOTOR
3. FOR EXPOSED HORIZONTAL AND VERTICAL TYPES ONLY. HEIGHT IS TO CENTERLINE OF
HEATER ABOVE FINISHED FLOOR.
4. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
GENERAL SCHEDULE NOTES: N ewcom b & Boyd
1. ALL SCHEDULE NOTES APPLY TO SCHEDULES. gONSItL.’ LTEAN.TS A.N% ENGINEERS
NOTES SPECIFIC TO INDIVIDUAL EQUIPMENT 5425 Page RY.
ARE INDICATED IN "NOTES" COLUMN. Suite 215
E Durham, NC 27703
™ T 919 783-7812
3 Contact: Paul J. Kitchens
g N&B PROJECT: 19N342
8 Firm License No. F-0312
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; TERMINAL UNIT SCHEDULE LEVEL 1 TERMINAL UNIT SCHEDULE LEVEL 2
PRIMARY AIRFLOW, CFM ELECTRIC HEATING COIL SOUND POWER LEVEL, dB (NOTE 3) PRIMARY AIRFLOW, CFM ELECTRIC HEATING COIL SOUND POWER LEVEL, dB (NOTE 3)
L 238 OCTAVE BAND OCTAVE BAND
] TYPE | MAXIMUM HEATING | FAN | CAPACITY kW NO. CASING RADIATED DISCHARGE TYPE | MAXIMUM HEATING | FAN | CAPACITY kW NO. CASING RADIATED DISCHARGE
NO. (NOTE 1) | COOLING | MINIMUM | MAXIMUM | CFM (NOTE 2) STEPS 2 3 4 2 3 4 NO. (NOTE 1) | COOLING | MINIMUM | MAXIMUM | CFM (NOTE 2) STEPS 2 3 4 2 3
S100 CVS-R 1120 280 340 1120 8 6 S200 CVS-R 170 40 50 170 2 4
E S101 CVS-R 1170 290 350 1170 8 6 S201 CVS-R 150 40 50 150 1 2
S$102 FPP-R 130 30 70 70 1 2 $202 CVS-R 500 130 150 500 4 6
S103 W, 220 70 S203 CVS-R 400 100 120 400 3 6
S104 W, 225 70 S204 CVS-R 270 70 80 270 2 4
S105 FPP-R 250 60 130 130 1 2 S205 CVS-R 400 100 120 400 3 6
S106 W 220 70 S206 CVS-R 500 130 150 500 4 6
S107 vV 170 50 S207 CVS-R 1300 330 390 1300 9 6
S108 vV 330 100 S208 CVS-R 1010 250 300 1010 7 6
S109 vV 220 70 S209 CVS-R 500 130 150 500 4 6
S110 cV 480 480 S210 FPP-R 235 60 120 120 1 2
S111 cV 480 480 S211 FPP-R 80 20 40 40 1 2
S112 FPP-R 320 80 160 160 1 2 S212 FPP-R 305 80 150 150 1 2
— S113 W 3480 1040 S213 VV-R 300 90 150 0.5 1
S114 vV 3150 950 S214 VV-R 300 90 150 0.5 1
S115 FPP-R 2325 580 1160 1160 7 6 S215 FPP-R 510 130 260 260 2 4
S116 vV 405 100 200 200 2 4 S216 FPP-R 280 70 140 140 1 2
S117 FPP-R 840 210 420 420 4 6 S217 FPP-R 770 190 390 390 3 6
S118 FPP-R 365 90 180 180 2 4 S218 FPP-R 800 200 400 400 3 6
S119 FPP-R 1890 470 950 950 8 6 S219 FPP-R 700 180 350 350 3 6
S120 W 1000 300 $220 FPP-R 800 200 400 400 3 6
S121 FPP-R 870 220 440 440 4 6 S221 vV 250 80
S122 vV 1620 490 S222 vV 255 80
S123 vV 1620 490 S223 vV 170 50
S124 CVS-R 1470 370 440 1470 10 6 S224 vV 195 60
D S125 CVS-R 2480 620 740 2480 16 6 S225 FPP-R 1220 310 610 610 4 6
S126 W 110 30 $226 FPP-R 1120 280 560 560 4 6
S127 W 110 30 S227 FPP-R 700 180 350 350 3 6
S128 W 80 20 S228 vV 50 20
S129 W 80 20 $229 vV 50 20
S130 vV 80 20 $230 vV 50 20
S131 FPP-R 160 40 80 80 1 2 S231 vV 50 20
S132 W 220 70 $232 vV 150 50
S133 cV 600 600 S233 vV 160 50
S134 cV 400 400 S234 vV 150 50
S135 vV 175 50 S235 vV 210 60
S136 cV 300 300 S236 vV 150 50
S137 cV 300 300 S237 vV 250 80
S138 vV 220 70 S238 cV 300 300
S139 FPP-R 850 210 430 430 4 6 S239 cVv 300 300
S140 W 315 90 S240 vV 500 150
S141 vV 160 50 S241 FPP-R 190 50 100 100 1 2
S142 FPP-R 420 110 210 210 2 4 S242 vV 120 40
S143 W 100 30 S243 FPP-R 290 70 150 150 1 2
S144 W 250 80 S244 FPP-R 810 200 410 410 3 6
S145 FPP-R 1785 450 890 890 8 6 S245 FPP-R 1035 260 520 520 4 6
S146 vV 420 130 S246 FPP-R 540 140 270 270 2 4
S147 vV 300 90 S247 vV 340 100
S148 vV 390 120 S248 vV 230 70
C S249 vV 195 60
$250 FPP-R 120 30 60 60 1 2
S251 vV 100 30
$252 vV 1800 540
S253 vV 2340 700
S254 vV 340 100
S255 vV 75 20
NOTES:
1. TYPE:
VV  VARIABLE VOLUME - R  REHEAT
FPS FAN-POWERED, SERIES
] FPP FAN-POWERED, PARALLEL
CV  CONSTANT VOLUME
2. CAPACITY BASED ON 55°F EAT FOR VV-R AND CV-R UNITS, AND 66°F EAT FOR FPS AND FPP UNITS.
3. SEE SPECIFICATIONS FOR AHRI TESTING/CERTIFICATION REQUIREMENTS AND SUPPLEMENTAL SOUND ATTENUATION
REQUIREMENTS. FOR TERMINAL UNITS WHERE THE SOUND POWER LEVEL FIELDS OF THE SCHEDULE ABOVE ARE LEFT BLANK,
THE MAXIMUM ALLOWABLE SOUND POWER LEVELS IN dB @ 10 pW, SHALL BE OF THE FOLLOWING LEVELS:
OCTAVE BAND
2 3 4
CASING RADIATED 71 66 63
DISCHARGE, LESS THAN 900 CFM 66 63 59
DISCHARGE, 900 CFM OR MORE 68 63 61
B LEVELS BASED ON MAXIMUM PRIMARY CFM AND MINIMUM DIFFERENTIAL STATIC PRESSURE OF 1" WG FOR VV AND CV UNITS, AND
FAN CFM FOR FPS AND FPP UNITS.
4. DIFFERENTIAL STATIC PRESSURE DROP ACROSS COMPLETE ASSEMBLY, INCLUDING HEATING COIL, FOR ALL UNITS SHALL NOT
EXCEED 0.3" WG APD.
5. SELECT FAN-POWERED UNITS FOR SCHEDULED CAPACITY AT MEDIUM SPEED AND 0.25" WG EXTERNAL STATIC PRESSURE.
6. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
7. THE DRAWINGS INDICATE THE DESIGN INTENT TO PROVIDE ACCESS TO HEATING COILS, CONTROL PANELS, AND ACCESS DOORS.
IF TERMINAL UNITS PROVIDED ARE CONFIGURED DIFFERENTLY, THE ACCESS REQUIREMENTS SHALL BE ADJUSTED IN THE FIELD.
A
GENERAL SCHEDULE NOTES: N ewcom b & Boyd
1. ALL SCHEDULE NOTES APPLY TO SCHEDULES. gg’;‘jtﬁ’ngég';:eﬁn“g%iﬂ'f'“EERS
NOTES SPECIFIC TO INDIVIDUAL EQUIPMENT 5425 Page Rd
ARE INDICATED IN "NOTES" COLUMN. Suite 215
E Durham, NC 27703
< T 919 783-7812 '
B Contact: Paul J. Kitchens
2 N&B PROJECT: 19N342
N Firm License No. F-0312
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THE LINE SHOWN ABOVE IS

EXACTLY ONE INCH LONG AT
THIS SHEETS ORIGINAL PAGE SIZE

TERMINAL UNIT SCHEDULE LEVEL 3 TERMINAL UNIT SCHEDULE LEVEL 4
B PRIMARY AIRFLOW, CFM ELECTRIC HEATING COIL SOUND POWER LEVEL, dB (NOTE 3) PRIMARY AIRFLOW, CFM ELECTRIC HEATING COIL SOUND POWER LEVEL, dB (NOTE 3)
OCTAVE BAND OCTAVE BAND
TYPE | MAXIMUM HEATING | FAN | CAPACITY kW NO. CASING RADIATED DISCHARGE TYPE | MAXIMUM HEATING | FAN | CAPACITY kW NO. CASING RADIATED DISCHARGE
NO. (NOTE 1) | COOLING | MINIMUM | MAXIMUM | CFM (NOTE 2) STEPS 2 3 4 2 3 NO. (NOTE 1) | COOLING | MINIMUM | MAXIMUM | CFM (NOTE 2) STEPS 2 3 4 2 3
E S300 FPP-R 720 180 360 360 3 6 S400 FPP-R 910 230 460 460 3 6
S301 FPP-R 550 140 280 280 2 4 S401 FPP-R 435 110 220 220 2 4
S302 FPP-R 560 140 280 280 2 4 S402 FPP-R 570 140 290 290 2 4
S303 FPP-R 325 80 160 160 1 2 S403 VV-R 180 50 90 0.5 1
S304 FPP-R 690 170 350 350 3 6 S404 VV-R 225 70 110 0.5 1
S305 vV 195 60 S405 VV-R 225 70 110 0.5 1
S306 vV 170 50 S406 FPP-R 900 230 450 450 3 6
S307 Y 150 50 S407 VV-R 200 60 100 0.5 1
S308 vV 495 150 S408 VV-R 270 80 140 0.5 1
S309 vV 270 80 S409 VV-R 270 80 140 0.5 1
S310 vV 180 50 S410 VV-R 320 100 160 0.5 1
S311 vV 180 50 S411 FPP-R 320 80 160 160 1 2
T S312 vV 375 110 S412 FPP-R 690 170 350 350 3 6
S313 FPP-R 680 170 340 340 3 6 S413 FPP-R 675 170 340 340 3 6
S314 FPP-R 790 200 400 400 3 6 S414 VV-R 245 70 120 0.5 1
S315 FPP-R 190 50 100 100 1 2 S415 VV-R 115 30 60 0.5 1
S316 FPP-R 1040 260 520 520 4 6 S416 VV-R 500 150 250 1 2
S317 CV 50 20 S417 VV-R 60 20 30 0.5 1
S318 CV 50 20 S418 VV-R 60 20 30 0.5 1
S319 CV 50 20 S419 VV-R 60 20 30 0.5 1
S320 CV 50 20 S420 VV-R 50 20 30 0.5 1
S321 vV 150 50 S421 VV-R 90 30 50 0.5 1
S322 vV 160 50 S422 VV-R 285 90 140 0.5 1
S323 Y 150 50 S423 VV-R 180 50 90 0.5 1
D S324 vV 160 50 S424 VV-R 180 50 90 0.5 1
S325 vV 150 50 S425 VV-R 520 160 260 1 2
S326 vV 500 150 S426 CV-R 300 90 150 0.5 1
S327 CV-R 300 90 150 0.5 1 S427 CV-R 300 90 150 0.5 1
S328 CV 300 90 S428 VV-R 600 180 300 1 2
S329 FPP-R 100 30 50 30 1 2 S429 VV-R 90 30 50 0.5 1
S330 FPP-R 130 30 70 70 1 2 S430 VV-R 460 140 230 1 2
S331 vV 120 40 S431 FPP-R 85 20 40 40 1 2
S332 FPP-R 170 40 90 90 1 2 S432 VV-R 200 60 100 0.5 1
S333 FPP-R 120 30 60 60 1 2 S433 FPP-R 600 150 300 300 2 4
S334 vV 120 40 S434 FPP-R 290 70 150 150 1 2
S335 FPP-R 240 60 120 120 1 2 S435 FPP-R 70 20 40 40 1 2
S336 FPP-R 300 80 150 150 1 2 S436 VV-R 65 20 30 0.5 1
S337 FPP-R 560 140 280 280 2 4 S437 FPP-R 1080 270 540 540 4 6
S338 FPP-R 690 170 350 350 3 6 S438 FPP-R 540 140 270 270 2 4
S339 FPP-R 805 200 400 400 3 6 S439 FPP-R 450 110 230 230 2 4
S340 Y 305 90 S440 VV-R 290 90 150 0.5 1
S341 vV 330 100 S441 VV-R 180 50 90 0.5 1
S342 vV 170 50 S442 VV-R 270 80 140 0.5 1
S343 vV 195 60 S443 VV-R 130 40 70 0.5 1
S344 250 80 S444 VV-R 130 40 70 0.5 1
S345 FPP-R 60 20 30 30 1 2 S445 VV-R 230 70 120 0.5 1
S345 FPP-R 630 160 320 320 2 4 S446 VV-R 130 40 70 0.5 1
S346 VV 120 40 S447 VV-R 275 80 140 0.5 1
C S347 FPP-R 700 180 350 350 3 6 S448 FPP-R 200 50 100 100 1 2
S348 FPP-R 800 200 400 400 3 6 S449 FPP-R 680 170 340 340 3 6
S349 vV 220 70 S450 FPP-R 680 170 340 340 3 6
S352 CV 340 100 S451 FPP-R 420 110 210 210 2 4
S452 FPP-R 170 40 90 90 1 2
S453 VV-R 180 50 90 0.5 1
S454 340 100
S454 VV-R 100 30 50 0.5 1
NOTES:
1. TYPE:
Y, VARIABLE VOLUME - R  REHEAT
FPS FAN-POWERED, SERIES
FPP FAN-POWERED, PARALLEL
CcV CONSTANT VOLUME
2. CAPACITY BASED ON 55°F EAT FOR VV-R AND CV-R UNITS, AND 66°F EAT FOR FPS AND FPP UNITS.
3. SEE SPECIFICATIONS FOR AHRI TESTING/CERTIFICATION REQUIREMENTS AND SUPPLEMENTAL SOUND ATTENUATION
REQUIREMENTS. FOR TERMINAL UNITS WHERE THE SOUND POWER LEVEL FIELDS OF THE SCHEDULE ABOVE ARE LEFT BLANK,
THE MAXIMUM ALLOWABLE SOUND POWER LEVELS IN dB @ 10 pW, SHALL BE OF THE FOLLOWING LEVELS:
OCTAVE BAND
B 2 4
CASING RADIATED 71 63
DISCHARGE, LESS THAN 900 CFM 66 59
DISCHARGE, 900 CFM OR MORE 68 61
LEVELS BASED ON MAXIMUM PRIMARY CFM AND MINIMUM DIFFERENTIAL STATIC PRESSURE OF 1" WG FOR VV AND CV UNITS, AND
FAN CFM FOR FPS AND FPP UNITS.
4. DIFFERENTIAL STATIC PRESSURE DROP ACROSS COMPLETE ASSEMBLY, INCLUDING HEATING COIL, FOR ALL UNITS SHALL NOT
EXCEED 0.3" WG APD.
5. SELECT FAN-POWERED UNITS FOR SCHEDULED CAPACITY AT MEDIUM SPEED AND 0.25" WG EXTERNAL STATIC PRESSURE.
6. REFER TO THE ELECTRICAL DRAWINGS FOR THE EQUIPMENT ELECTRICAL CHARACTERISTICS.
] 7. THE DRAWINGS INDICATE THE DESIGN INTENT TO PROVIDE ACCESS TO HEATING COILS, CONTROL PANELS, AND ACCESS DOORS.
IF TERMINAL UNITS PROVIDED ARE CONFIGURED DIFFERENTLY, THE ACCESS REQUIREMENTS SHALL BE ADJUSTED IN THE FIELD.
A
GENERAL SCHEDULE NOTES: N ewcom b & Boyd
1. ALL SCHEDULE NOTES APPLY TO SCHEDULES. gg’;‘jtﬁ’ngég';:eﬁn“g%iﬂ'f'“EERS
NOTES SPECIFIC TO INDIVIDUAL EQUIPMENT 5425 Page Rd
ARE INDICATED IN "NOTES" COLUMN. Suite 215
E Durham, NC 27703
< T 919 783-7812 .
B Contact: Paul J. Kitchens
2 N&B PROJECT: 19N342
8 Firm License No. F-0312
o
2 3 4 5

.-""rr
-y
2

__H_".i' OV -2,

e

s
i

\

s
e

e

=1

\2 %E
L_',I .\_'
", \‘x.
D

CAPE FEAR FD STONEWATER

[S3P

101 NORTH THIRD STREET, SUITE 500
WILMINGTON, NORTH CAROLINA 28401
TEL. 910.790.3111 FAX. 910.790.9901

WWW.LS3P.COM

SN
L8
Q" N
S
S
(JO

NHC Goverment Center 7702-190810

NEW HANOVER COUNTY
GOVERNMENT CENTER

w
=
(o't
S
£% 3
— X o
=z N 0‘
w O (‘z"
O 2 'C\D
cZ ~
L E A
x = o
WS o
> 5 a
O — )
o= 9

A DATE DESCRIPTION

SHEET NAME:

HVAC SCHEDULES
DATE:
CURRENT: 2020.11.20
TI GMP SET
SHEET:

M-504

TI GMP SET




REMOVABLE CAP
WITH 10
" . COOLING COIL 0.125" DIAMETER
- 258 CHW HOLES
ya !
=55 - —tg | 2 MINMUM
289 DRAIN PAN
' o R \V Y T
=5 | i FULL 0.75" 3" PIPE T
8 y \ N FAN TOTAL SIZE e | "
CHW / STATIC PRESSURE PIPE %]2// 0.7
M ¢ 1
E e—— | ——{F}— @ 2" MAXIMUM \» \
‘ 6"
I s Y P 2 Yy ‘ i
o
AIR 1" GREATER THAN _ FLOW geFLOW
FLOW HALF OF FAN DIRECTION DIRECTION
(‘
MINIMUM 1" ] TOTAL STATIC /
M CLEARANCE INCLUDING PRESSURE
FULL SIZELINE, G I INSULATION
TYPICAL ST FLOOR OR ROOF
DIRT POCKET / / _e _e
_ M FOR PIPING 2.5" FOR PIPING 3" AND LARGER
- AND SMALLER
—><—— | —D
[AN]
NOTES: NOTES:
1. COIL CONNECTIONS SHALL BE ARRANGED TO ACCOMMODATE COIL PULL AND TO 1. PIPING SHALL BE FULL SIZE OF DRAIN CONNECTION.
ISOLATE COIL PIPING FROM SYSTEM. 2. EXTEND DRAIN PIPING AS INDICATED ON THE DRAWINGS OR TO THE NEAREST INDIRECT WASTE
2. PROVIDE MEANS OF DRAINING AND VENTING EACH COIL. RECEPTOR FLOOR DRAIN OR ROOF RECEPTOR ADJACENT TO EQUIPMENT.
3. DELETE INDIVIDUAL COIL ISOLATION VALVES IN SINGLE COIL APPLICATIONS. 3. WHERE SUPPORTED, ISOLATE DRAIN PIPING FROM CLAMPS WITH TYPE PI ISOLATORS.
1 2 3
V601 WATER COILS WITH 2-WAY VALVES IN AHUs NTS VI-601 CONDENSATE DRAIN FOR DRAW THROUGH COOLING COILS NTS V601 MANUAL AIR VENTS NTS
SLEEVE / WALL
INSULATION, RETAINING ANGLES
3" UNFACED BATT HERE /
INSULATION ON |
1YPE SC ROOF DECK UNDER EQUIPMENT OR
AUGE S ISOLATION BASE ROOFTOP AIR SUPPORT LEG Y
16 GAUGE SKIRT, CONDITIONING " REMOVABLE
WELD SKIRT TO PIPE 2 LAYERS OF 0.625 SETBOLTS IN
WELD AT SEAM - CONTINUOUSLY CURB UNIT vt syeidianl ELASTOMERIC SEALANT PORNTERFLASHING BREAKAWAY DUCT
< <
SEAL AROUND TOP WITH I TYPE NP ISOLATOR CONNECTION
1.5" OF NONHARDENING ROOF | y PAD FASTENERS, i N
CAULKING COMPOUND \ G505 é@@?@?@@?%?@?@?%?@@?@?@?%?@?%?@?%?@?%? AAXK APPROXIMATELY SLEEVE
% INSULATION TO 12" ON CENTER / A
FLEXIBLE RA MATCHEXISTING —— [
© APPROXIMATELY ACCESS PANEL
_ SUPPLY DUCT _J 588’;558}68 9" ON CENTER BLOCKING IN WALL,
= FLASHING, SEE \Z e UNDER UNIT SEE ARCHITECTURAL
ARCHITECTURAL DRAWINGS . FIRE DAMPER DRAWINGS
ROOF / \
S < O =
ROOF STRUCTURE / / \/’ FLASHING MEMBRANE
- PACK VOID WITH NOTES: EXISTING DECK NOTES:
FIBERGLASS 1. SEE DETAIL FOR CONDENSATE DRAIN PIPING. 1. INSTALL DAMPERS IN ACCORDANCE WITH MANUFACTURER'S REQUIREMENTS.
PIPE SLEEVE 2. GYPSUM BOARD JOINTS SHALL BE STAGGERED AND TAPED AND SEALED. PREFABRICATED 2. TAPE INSULATION TO DUCT AT BREAKAWAY CONNECTIONS. BREAKAWAY CONNECTIONS AND RETAINING
3. VENDOR TO PROVIDE CUSTOM CURB TO ALLOW RETURN PLENUM CONNECTION AS EQUIPMENT SUPPORT ANGLES SHALL BE VISIBLE.
SHOWN. RAIL WITH RAISED SEE ARCH AND DIV 7 SPEC FOR 3. TYPE B FIRE DAMPER SHOWN. INSTALLATION SIMILAR FOR TYPE A AND TYPE C DAMPERS.
CANT TO MATCH ROOF MEMBRANE 4. INSTALLATION SIMILAR FOR COMBINATION FIRE/SMOKE DAMPERS.
EXISTING ROOF AND INSULATION INFORMATION 5. SEAL BREAKAWAY CONNECTIONS.
INSULATION 6. LOCATE ACCESS PANEL ON SIDE OF WALL WITH NO CEILING, OR OVER CORRIDOR CEILING, WHERE
APPLICABLE.
4 5 6 7
VI-601 PIPING ROOF PENETRATIONS NTS VI-601 ROOFTOP AIR CONDITIONING UNITS NTS M-601 EQUIPMENT SUPPORT RAILS NTS VI-601 DUCT WALL PENETRATIONS WITH FIRE DAMPER NTS
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1" LINING
T COMPRESS DUCT 3" MINIMUM SLAB
H BOTTOM OF 14" OR 16" INSULATION TO 19" N
FF NOTE 3 _ STRUCTURE DEEP DUCT DEPTH OF 0.25 - o MINIVUM
3s8 o SUPPLY
= 600006 ¢ N 1 SPIN-IN (IF FLEXIBLE DUCT _
it — =\ \ SPRINKLER DUCT IS USED) WIDTH AS
ke PIPING, \ PLENUM | RN REQUIRED 6" MINIMUM A WALL
< NOTE 2 | I N Y FOR DIFFUSER I i N $
E =~ — XXX XXX = | | [N PN '
\ ! ' | | | | I LINEAR BAR 05 LT | | 7 —1"LINING
: : DIFFUSER, SEE - | |
NOTE 4 FITTING —— NOTE 1 | | 3" MINIMUM = | | U DRAWINGS FOR SIZE MINIMUM ]! | | |
iiiii | |
NOTE 1 NOTES 1 & 2 | | : : : :
2" MINIMUM | | | | ! ] |
MAKE WIDTH 1 T = |
CEILING/ AS REQUIRED T T | |
FOR DIFFUSER i /' | |
L L 1" LINING 14" \ X I ——
\ SOFFIT OR WALL
CEILING CEILING
NOTES: LINEAR DIFFUSER, SEE /
1. MAINTAIN MINIMUM 7" HIGH CLEARANCE FROM BOTTOM OF CEILING FOR DRAWINGS FOR SIZE
— LUMINAIRES.
2. DO NOT LOCATE SPRINKLER PIPE FITTINGS UNDER DUCTWORK, DUCTWORK
FLANGES, OR TERMINAL UNITS UNLESS 7" CLEARANCE CAN BE MAINTAINED. NOTES: 3 MINIMUM
3. OFFSET TERMINAL UNITS AND CONNECTING DUCTWORK UP INTO STRUCTURE 1. NECK AND PLENUM LENGTH SHALL BE DETERMINED BY ACTIVE DIFFUSER
OR BETWEEN JOISTS TO MAINTAIN 7" CLEARANCE WHERE UNITS HAVE A DEPTH NOTES: LENGTH.
GREATER THAN 16" 1. NECK AND PLENUM LENGTH SHALL BE DETERMINED BY ACTIVE DIFFUSER LENGTH. 2. DIFFUSER MOUNTING FRAME SHALL BE DETERMINED BY WALL
4. OFFSET DUCTWORK AND RUNOUTS TO PASS BETWEEN LUMINAIRES TALLER 2. DIFFUSER MOUNTING FRAME SHALL BE DETERMINED BY CEILING CONSTRUCTION AND CONSTRUCTION AND MOUNTING CONDITIONS. SEE ARCHITECTURAL NOTES:
THAN 6.75". MOUNTING CONDITIONS. SEE ARCHITECTURAL DRAWINGS. DRAWINGS. 1. SEAL WALL PENETRATION AIRTIGHT.
5. OFFSET PIPING, DUCTWORK AND EQUIPMENT TO ACCOMMODATE CEILING 3. TRANSITION AND/OR ADJUST PLENUM DIMENSIONS TO COORDINATE WITH STRUCTURE OR 3. TRANSITION AND/OR ADJUST PLENUM DIMENSIONS TO COORDINATE WITH 2 DUCTS SHALL BE MINIMUM 22 GAUGE SHEET METAL.
COVES AND FRAMING. OTHER UTILITIES. STRUCTURE OR OTHER UTILITIES. 3. SEE FLOOR PLANS FOR DUCT SIZES.
4. SEE DRAWINGS FOR SPECIAL PLENUM SIZES. 4. SEE DRAWINGS FOR SPECIAL PLENUM SIZES.
1 2 3 4
vieozs | PUCTWORK INSTALLATION AND COORDINATION NTS vieoz | LINEAR DIFFUSERS NTS vieoz | SIDEWALL LINEAR DIFFUSERS NTS vieox | TRANSFER DUCTS NTS
MAINTAIN NEOPRENE ISOLATION 'IE'i((EﬁC[\,IASLION ANCHOR,
CLEARANCE, PADS (TYPE NS VIBRATION
TERMINAL UNIT —_| TYPICAL ISOLATORS), TYPICAL
! CONCRETE STRUCTURE
INLET COLLAR - TERMINAL UNIT — : — e
ENTRY DUCT (NOTE 1) INLET COLLAR SLAB Lo A e S
TRANSITION o S el Ell
RUNOUT DUCT (NOTE 2) — \\ ENTRY DUCT (NOTE 1) : 5OD U\R('VD\M/E:iI;EI/'\’\{ DR
SIDE TAKEOFF FITTING % TRANSITION 7 P 4 . L4, . ‘ 1 NEOPRENE WASHER
NOTES 3&4) = o FULL RADIUS ELBOW DR R ’ . ToTee AND GROMMET
L AIRFLOW | = S 2 : STEEL WASHER,
| RUNOUT DUCT (NOTE 2) FAN TYPICAL FAN
<
STRAIGHT ENTRY SIDE ENTRY SIDE TAKEOFF FITTING 1" LINING 7 PONSRED NUT, TYPICAL POTERED
(NOTES 3 & 4) MOUNTING STUD
TYPE A
FLEXIBLE DUCTWORK - 1 — 7] E— MOUNTING \ TYPEB
(36" MAXIMUM LENGTH) 2" MAXIMUM | B BRACKET :
\ OFFSET IN ANY Ny
i) DIRECTION | = — — /EE:D
T | Im ' TEMPERATURE SENSOR ALL-THREAD ROD
| LOCATIED INSIDE DUCT PE NHISOLATION
FLEXIBLE DUCTWORK CONNECTION 12X12 REG | | 1"x 1" x 0.125" HANGER
| CEILING ANGLE IRON OR 1"
TERMINAL UNIT INLET S / UNISTRUT
NO SCALE
C NOTES:
1. ENTRY DUCT SHALL MATCH INLET COLLAR SIZE, BE INDEPENDENETLY SUPPORTED FROM
THE TERMINAL UNIT, AND HAVE A TOTAL LENGTH THAT IS 3 TIMES THE DIAMETER OR WIDTH
OF THE INLET COLLAR SIZE.
2. THE RUNOUT FROM THE PRIMARY DUCT TO THE ENTRY DUCT, INCLUDING THE FLEXIBLE NOTES: NOTES:
DUCT, SHALL BE SIZED AS FOLLOWS UNLESS NOTED OTHERWISE ON THE DRAWINGS. 1. DUCTS SHALL BE MINIMUM 22 GAUGE SHEET METAL. 1. TYPE B MOUNTING ARRANGEMENT SHALL BE USED EXCEPT WHERE SPACE CONSTRAINTS REQUIRE
INLET COLLAR AND RUNOUT EROM PRIMARY 2. 12X12 DUCT UNLESS NOTED OTHERWISE. TYPE A MOUNTING.
ENTRY DUCT SIZES T0 ENTRY DUCT 2. MOUNTING STUDS AND ALL-THREAD RODS SHALL BE MINIMUM 0.25" DIAMETER.
49 8’0
5'g 8'g
6’0 102
70 12°g - -
gg ]ig vieo | TRANSFER DUCTS NTS vieo | FAN COIL UNIT MOUNTINGS WITH VIBRATION ISOLATION NTS
| 10’0 14°g [
12'0 16"
149 18'0
16"0 200
24°X16" AS INDICATED ON PLANS
3. FOR ROUND TAKEOFF CONNECTIONS TO ROUND OR FLAT OVAL PRIMARY SUPPLY
DUCTS,PROVIDE A CONICAL TAP IN LIEU OF A SIDE TAKEOFF FITTING.
4. FOR AIR HANDLING SYSTEMS WHERE THE PRIMARY SUPPLY DUCT
DISTRIBUTION IS PROVIDE A CONICAL TAP IN LIEU OF A SIDE TAKEOFF
FITTING. FITTINGS SHALL BE CONCENTRIC TYPE.
5
vieoz | TERMINAL UNIT INLET NTS
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89.5 83.0 77.0 o] o} - 74.0 1
E
i .
%/ X@/ M - X@/ -~ 340 --240 +--220 --240 44.0
TOP VIEW
TOP VIEW
6.5 18.0 202.0 26.0
OUTSIDEAIR RETURN AIR PANEL ELECTRIC CHILLED WATER SUPPLY AIR
CONNECTION  CONNECTION FILTERS HEATER COIL CONNECTION
) o e R ——SUPPLY FANS -~ 340 - 240 -~-22.0 -~ 240 - 44.0 —LIGHT
Sl MERV-8 FILTER—— |
[ \@/
D ARFLOW - || o vrD
—— 18x70/ - ; \16x70 46.0
V% OPENING < OPENING
108.0 39//@ T T T2 @f’ i SUPPLY FAN
4 LIGHT -
Il 7 —H \ g 98.
AT | VFD -—
LIGHTS — ? —LIGHTS \ ENERGY AIRFLOW
. . — | . — 16x70 : RECOVERY . | 46.0
| 7 OPENING ) WHEEL ) 22x70
. Y P OPENING
# O 0L EXHAUST FAN ‘ n MERV-8 FILTER
|
6.0~ 6.0 |
256.0 -~ 240 --220+ 42.0 - 26.0~
ALL DIMENSIONS ARE ALL DIMENSIONS ARE
SIDE VIEW MAXIMUM ALLOWABLE SIDE VIEW MAXIMUM ALLOWABLE
———| AIR HANDLING UNIT NTS —=——{ ENERGY RECOVERY UNIT NTS
C
L] [] L] [] [] [] []
B i i 0 i 0 0 0 0 \
SUPPLY AIR
USETURN AR TOP VIEW DUCT OPENING
4o el n
ACCESS DOOR NN FANS
ACCESS DOOR SUPPLY FAN /
ACCESS DOOR o s
4 r § h %” 1 I I I H | I | I I I
— L 7 { (_‘J_LI_\
| | / | | X
[=: [Ep \ 0]
ECONOMIZER/ 3
g (o / } /i: H ] 6"8%“ 7'-0ﬁ"
| \ I
th = 1= =]
| ol mird { : [
N \ > [ ] \ \ [ LT | ] — — —
A %\/ ~ ~
ACCESS DOOR SUPPLY AIR
RETURN AIR DUCT OPENING
RELIEF FAN DUCT OPENING 5
41"2ﬁ"
2
9 ALL DIMENSIONS ARE
g SIDE VIEW MAXIMUM ALLOWABLE
S
S weo3 ROOFTOP UNIT NTS
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THE LINE SHOWN ABOVE IS

11/19/2020 3:01:25 PM

HVAC CONTROLS GENERAL NOTES:

1.

VARIABLE SPEED CONTROLS:

A. VARIABLE FREQUENCY DRIVES SHALL START AT LOW SPEED. WHEN 2 OR MORE VARIABLE SPEED
FANS OPERATE IN PARALLEL, THEIR SPEEDS SHALL BE SYNCHRONIZED AND CONTROLLED FROM A
COMMON SIGNAL.

B. WHEN VARIABLE SPEED PUMPS OPERATE IN PARALLEL WITH CONSTANT SPEED PUMPS, THE BCS
CONTROLLER SYSTEM SHALL OPERATE AND MAINTAIN THE VARIABLE SPEED PUMPS AT FULL
SPEED WHENEVER A CONSTANT SPEED PUMP IS IN OPERATION.

C. VARIABLE FREQUENCY DRIVES SHALL NOT OPERATE BELOW THE MINIMUM SPEED SET ON ITS
CONTROL PANEL. MINIMUM SPEED SETTING SHALL BE DETERMINED DURING SYSTEM
COMMISSIONING AND SHALL NOT BE LOWER THAN THE MOTOR MANUFACTURER'S
RECOMMENDATION.

D. EQUIPMENT SAFETIES SHALL BE WIRED INTO VARIABLE FREQUENCY DRIVE CONTROL CIRCUITS.

INDICATION OF EQUIPMENT OPERATING STATUS AND ACTUATION OF CONTROL SEQUENCES SHALL BE
ACCOMPLISHED BY CURRENT SENSING RELAYS UNLESS OTHERWISE INDICATED IN THE 1/0 SUMMARIES.

UPON POWER FAILURE AND RESTORATION, SYSTEMS SHALL AUTOMATICALLY RESTART AND RETURN
TO THEIR NORMAL MODE OF OPERATION. ADJUSTABLE TIME DELAYS SHALL BE PROVIDED TO
SEQUENTIALLY STAGE STARTING OF EQUIPMENT WITH MOTORS GREATER THAN 5 HP OR ELECTRIC
HEATING LOADS GREATER THAN 4 kW.

HAND-OFF-AUTOMATIC SWITCHES:

A. SAFETY DEVICES, INCLUDING FIRE ALARM SYSTEM RELAYS AND EMERGENCY FAN SHUTDOWN
STATIONS, SHALL BE WIRED IN SERIES WITH THE MOTOR CONTROLLER HOLDING COIL CIRCUIT AND
SHALL BE ACTIVE IN THE HAND AND AUTOMATIC POSITIONS.

B. INTERLOCKING WITH OTHER FANS, EQUIPMENT, OR SYSTEMS OTHER THAN THOSE REQUIRED FOR
THE OPERATION OF THE SPECIFIC EQUIPMENT SHALL BE THROUGH AUTOMATIC POSITIONS ONLY.

C. REMOTE CONTROL FROM THE BCS SYSTEM SHALL BE THROUGH AUTOMATIC POSITIONS.
D. HAND POSITION SHALL BE FOR MAINTENANCE OPERATION ONLY.

E. OPERATION IN HAND POSITION SHALL ENERGIZE ASSOCIATED DAMPERS AND EQUIPMENT
NECESSARY TO ALLOW OPERATION.

CONTROLS SHALL FAIL AS SPECIFIED HEREIN, OR TO MINIMIZE POSSIBILITY OF DAMAGE ON FAILURE IF
NOT SPECIFIED HEREIN.

CONTROL SETPOINTS SHALL BE ADJUSTABLE OVER THE RANGE OF THE SENSED MEDIA. MEANS OF
ADJUSTMENT AND CURRENT SETPOINT SHALL BE IDENTIFIED. BCS SETPOINTS AND ALARM LIMITS
SHALL BE PROGRAMMED AS VARIABLES, EXPRESSED IN THE APPROPRIATE ENGINEERING UNITS, WHICH
CAN BE ADJUSTED THROUGH THE DIGITAL DISPLAY UNIT OR FROM A CENTRAL STATION WITHOUT
REQUIRING MODIFICATION OR RELOADING OF THE BCS CONTROL PROGRAMS. CONTROL, ALARM, AND
LIMIT SETPOINTS FOR EACH BCS CONTROLLER SHALL BE DISPLAYED AND SHALL BE ADJUSTABLE FROM
AN APPROPRIATELY PASSWORD-PROTECTED TABULAR GRAPHIC DISPLAY ASSOCIATED WITH THE
APPROPRIATE EQUIPMENT. SETPOINTS OR ALARM LIMITS COMMON TO MULTIPLE CONTROL
ALGORITHMS SHALL BE CONFIGURED AS A COMMON VARIABLE, REQUIRING A SINGLE ADJUSTMENT.
PROVIDE AND ADJUST TIME DELAYS FOR SMOOTH AND SAFE OPERATION OF SYSTEMS.

CONTROL OUTPUTS SHALL PROVIDE MAXIMUM RATED ACTUATOR POWER AT EXTREMES OF ACTUATOR
TRAVEL. CONTROL OUTPUT RANGE (0%-100%) SHALL CORRESPOND TO ACTUATOR TRAVEL (0%-100%).

WHERE SYSTEMS ARE SERVED BY EMERGENCY POWER, CONTROLS FOR OPERATION OF THOSE
SYSTEMS SHALL ALSO BE SERVED BY EMERGENCY POWER.

WHERE DAMPERS PREVENT AIRFLOW THROUGH AN AIR HANDLING UNIT OR FAN, THOSE DAMPERS
SHALL BE PROVEN OPEN PRIOR TO STARTING THE UNIT OR FAN. PROOF SHALL BE BY MECHANICAL
SAFETY LIMIT SWITCH ACTIVATED BY THE DAMPER BLADE. THIS SWITCH SHALL BE WIRED IN THE
AUTOMATIC AND HAND/TEST POSITIONS.

BCS

CHILLED WATER AIR HANDLER

CONTROL PANEL

CONTROL PANEL

CHILLERS
CH-1-1 & CH-1-2

ROOFTOP
CONTROL PANEL

AIR HANDLING
UNIT AHU-1-1

ROOFTOP
CONTROL PANEL

ROOFTOP UNIT
RTU-R-1

ROOFTOP
CONTROL PANEL

ROOFTOP
CONTROL PANEL

SPLIT SYSTEM

PRIMARY PUMPS
PCHP-1-1 & PCHP-1-2

ROOFTOP UNIT
RTU-R-2

ROOFTOP UNIT
RTU-R-3

SECONDARY PUMPS

SCHP-1-1 & SCHP-1-2 TERMINAL UNITS

FINNED TUBE RADIATORS| | TERMINAL UNITS

FINNED TUBE RADIATORS

TERMINAL UNITS

EXHAUST FAN
F-R-1

ROOFTOP UNIT
RTU-R-4

CONTROL PANEL

ENERGY RECOVERY UNIT
CONTROL PANEL

TERMINAL UNITS

DUCTLESS

FUTURE PACU SPLIT SYSTEM

TERMINAL UNITS

ENERGY RECOVERY
UNIT ERU-1-1

TEMPERATURE
SENSOR
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il _L""‘x V™
//%\;f .-:'. “\E)f*\
a4 - S RANGAN
;9 ;'Ff J“-iﬁ:% X‘:}:‘ﬁm
[ <] i Vo |
| <[ / T 1% !
=y~ ]
\ o\ S N f{;: /
\A\ 11 'Il’nrln YV
BCS PANEL OUTPUTS INPUTS SOFTWARE SEQUENCES OF OPERATION AN #L v/
INPUT/OUTPUT DIGITAL | ANALOG | DIGITAL | ANALOG | ALARM | BCS | ENERGY MGMT. THE CONTROLS FOR SYSTEM AHU-1-1 SHALL FUNCTION AS FOLLOWS: \H_ﬁ___f,
SUMMARY CAPE FEAR FD STONEWATER
1. SYSTEM START-UP: THE SYSTEM SHALL BE AUTOMATICALLY STARTED AND STOPPED BY THE BCS CONTROLLER WHENEVER THE
AIR HANDLING UNIT HAND-OFF-AUTOMATIC SWITCH IS IN THE AUTOMATIC POSITION, AND MANUALLY STARTED AND STOPPED BY THE HAND AND OFF
T POSITIONS.
= N
= Rt o 2. DAMPER POSITIONS : PRIOR TO FAN STARTING, THE RETURN AIR DAMPER AND SUPPLY FAN ISOLATION DAMPER SHALL OPEN. ONCE THE
> > & < © < DAMPERS ARE 100% OPEN, AS SENSED BY FEEDBACK FROM THE END SWITCHES, THE OUTSIDE AIR DAMPER SHALL OPEN, AND SUPPLY
3 < 4z 5 @ - FANS SHALL START.
= U g 2 K ks i
&) < - 025 > bR z = = S o v 5 3.  UNIT START-UP: ON UNIT START-UP, THE SYSTEM SHALL RUN. IF OUTSIDE AIR TEMPERATURE IS BELOW 55°F (ADJUSTABLE) CLOSE THE
‘f’ w 59 Z = = 0 wo 2 7 P ES 5 L = CHILLED WATER VALVE AND MODULATE THE PREHEAT COIL CONTROLLER TO MAINTAIN A SYSTEM DISCHARGE AIR TEMPERATURE
a @ g 3 Z38<3 L= <= < << |3 L2 W SETPOINT OF 55°F. IF OUTSIDE AIR TEMPERATURE IS 55°F (ADJUSTABLE) OR HIGHER, TURN OFF THE ELECTRIC HEATER, AND
S Q Sjww2/Q wLote 52 L QESR 85 oh%u Lo o © MODULATE THE CHILLED WATER VALVE TO MAINTAIN A SYSTEM DISCHARGE AIR TEMPERATURE SETPOINT OF 55°F. MODULATE THE
OroQu kb =z %9 3 'a"; M g Zzw EE FsE %‘ =2 z E SUPPLY FAN VARIABLE FREQUENCY DRIVE TO MAINTAIN SUPPLY DUCT STATIC PRESSURE AT OR ABOVE SETPOINT, AS DETERMINED ]
=2Wdog 59 Tr<sy E23_.86%222 oo 32925 o> B DURING THE TESTING, ADJUSTING AND BALANCING PROCESS.
Eor@zZ= &© rxuWdFen Lgon@RTc o |2EZxIF Sw
PEsas D8 Lo SRS % IO s 29 S L% 8 ot 2 <=:' o 4. PREHEAT COIL CONTROL : MODULATE THE PREHEAT COIL CONTROLLER TO MAINTAIN A PREHEAT COIL DISCHARGE TEMPERTURE | 101 NORTH THIRD STREET, SUITE 500
0nnwo|< wm OO0 << FXowbhoOwmnIie oo O Qlww/< m w2 ' SETPOINT OF 55°F (ADJUS:FABLE) WILMINGTON, NORTH CAROLINA 28401
AIR HANDLING UNIT (AHU) X ' TEL. 910.790.3111 FAX. 910.790.9901
OUTSIDE AIR DAMPER X C 5. SUPPLY AIR TEMPERATURE RESET : MODULATE THE CHILLED WATER VALVE IN SEQUENCE TO MAINTAIN SYSTEM DISCHARGE AIR WWWLS3P.COM
RETURN AIR DAMPER X X o) TEMPERATURE SETPOINT. VARY THE SUPPLY AIR TEMPERATURE BETWEEN 50°F AND 55°F IN 1° INCREMENTS EVERY 30 MINUTES TO
SUPPLY FAN ISOLATION DAMPER X MAINTAIN SUPPLY AIR TEMPERATURE SETPOINT. OVERRIDE OTHER CONTROLS AND MODULATE THE PREHEAT COIL VALVE TO MAINTAIN
HEATING COIL DISCHARGE TEMPERATURE X COIL DISCHARGE TEMPERATURE SETPOINT SENSED BY AN AVERAGING ELEMENT LOCATED IMMEDIATELY DOWNSTREAM OF THE
MIXED AIR TEMPERATURE x PREHEAT COIL. THIS CONTROL SHALL REMAIN ACTIVE AT ALL TIMES, INCLUDING UNIT SHUTDOWN.
ELECTRIC PREHEAT COIL X 5 6. SUPPLY DUCT STATIC PRESSURE CONTROL : MODULATE BOTH SUPPLY FANS VARIABLE FREQUENCY DRIVES TO MAINTAIN SUPPLY
CHILLED WATER CONTROL VALVE X X O DUCT STATIC PRESSURE AT OR ABOVE SETPOINT, AS DETERMINED DURING THE TESTING, ADJUSTING AND BALANCING PROCESS.
COOLING COIL HUMIDITY X
COOLING COIL LEAVING AIR TEMPERATURE X X 7. SUPPLY DUCT STATIC PRESSURE CONTROL : UPON SYSTEM START-UP, THE SUPPLY DUCT STATIC PRESSURE SETPOINT SHALL BE
SF-1, SF-2. SF-3 AND SF-4 START/STOP X 04 EQUAL TO 75% (ADJUSTABLE) OF THE MAXIMUM DUCT STATIC PRESSURE SETPOINTS FOR SUPPLY DUCT STATIC PRESSURES. THE
SF-1 SF-2 SF-3 AND SF4 VED SPEED ~ ™ MAXIMUM AND MINIMUM DUCT STATIC PRESSURE SETPOINT SHALL BE AS DETERMINED DURING THE TESTING, ADJUSTING AND
’ ’ BALANCING PROCESS. THE MINIMUM SETPOINT SHALL BE EQUAL TO 1.25 TIMES THE DUCT STATIC PRESSURES WHEN ALL VARIABLE AIR
SF-1, SF-2, SF-3 AND SF-4 STATUS X XX VOLUME TERMINAL UNITS ARE AT MINIMUM AIRFLOW AND AT LEAST ONE TERMINAL UNIT DAMPER IS GREATER THAN 90% OPEN. THE
SYSTEM DISCHARGE AIR TEMPERATURE X X MAXIMUM SETPOINT SHALL CORRESPOND TO MAXIMUM DESIGN AIRFLOW. x> D
HIGH PRESSURE SAFETY X <<O &\O
LOW PRESSURE SAFETY X 8. OUTSIDE AIR CONTROL : MODULATE THE OUTSIDE AIR DAMPER TO MAINTAIN MINIMUM AIRFLOW AS MEASURED BY OUTSIDE AIR FLOW A 0(,
FILTER DIFFERENTIAL PRESSURE x x STATION. EVALUATE THE MINIMUM OUTSIDE AIR BALANCING DAMPER ON 5-MINUTE INTERVALS (ADJUSTABLE). ADJUST THE MINIMUM $O &Q\
SUPPLY DUGT STATIC PRESSURE > > OUTSIDE AIRFLOW SETPOINT BETWEEN THE LOWER AND UPPER LIMITS IN 10% INCREMENTS EVERY 10 MINUTES. IF THE AVERAGE SPACE S
CARBON DIOXIDE CONCENTRATIONS ARE BELOW 800 PPM (ADJUSTABLE), REDUCE MINIMUM OUTSIDE AIRFLOW SETPOINT. IF THE O$
RETURN AIR SPACE TEMPERATURE X X AVERAGE SPACE CARBON DIOXIDE CONCENTRATIONS ARE ABOVE 900 PPM (ADJUSTABLE) INCREASE MINIMUM OUTSIDE AIRFLOW @)
RETURN AIR RELATIVE HUMIDITY X X SETPOINT. IF ANY SPACE CARBON DIOXIDE CONCENTRATION IS ABOVE 1000 PPM FOR 5 MINUTES (ADJUSTABLE), INCREASE MINIMUM
OA TEMPERATURE X X 3 OUTSIDE AIRFLOW SETPOINT. IF ANY SPACE CARBON DIOXIDE CONCENTRATION IS ABOVE 1000 PPM FOR LONGER THAN 1 HOUR
AIRFLOW MEASUREMENT SYSTEM X X (ADJUSTABLE), INITIATE AN ALARM THROUGH THE BCS. NHC Goverment Center 7702-190810
SPACE CARBON DIOXIDE LEVEL X X 9. HIGH PRESSURE SAFETY : A HIGH PRESSURE SAFETY SENSING DISCHARGE STATIC PRESSURE SET AT 80% OF THE DUCT PRESSURE
MANUAL PUSH BUTTON X RATING SHALL STOP THE FAN.
NOTES: 10. LOW PRESSURE SAFETY : A LOW PRESSURE SAFETY SENSING INLET STATIC PRESSURE SET AT 80% OF THE DUCT PRESSURE RATING
1. FAILURE MODE SHALL STOP THE FAN.
O - ON OR OPEN
C - OFF OR CLOSE 11. NIGHT SETBACK OVERRIDE : A DROP IN SPACE TEMPERATURE BELOW NIGHT SETBACK SETPOINT SHALL OVERRIDE THE SUPPLY FAN
L - LAST COMMAND INTERLOCK AND ALLOW THE TERMINAL UNITS SYSTEM TO OPERATE UNDER NORMAL CONTROL IN START-UP UNTIL SPACE
2. WHERE FAILURE MODE IS INDICATED, THE INDICATED POSITION SHALL OCCUR ON FAILURE OF THE BCS CONTROLLER OR ITS OUPUT FOR ANY REASON. TEMPERATURE RISES ABOVE NIGHT SETBACK SETPOINT.

3. LOCATE OUTSIDE AIR TEMPERATURE SENSOR ON A NORTH FACING WALL OUT OF DIRECT SUNLIGHT. 12. SHUTDOWN: ON POWER INTERRUPTION OR FAN SHUTDOWN, THE MINIMUM AND MAXIMUM OUTSIDE AIR, RETURN DAMPERS, AND

4.FAN SHALL FAIL TO 50% SPEED. CHILLED WATER VALVES SHALL CLOSE. AND THE TERMINAL UNITS ELECTRIC HEATING COILS SHALL BE DEACTIVATED.
5. PROVIDE SCR ELECTRIC HEAT CONTROL.

13. EMERGENCY SHUT DOWN: A MANUAL PUSH BUTTON LOCATED IN THE MECHANICAL ROOM SHALL SHUT THE AIR HANDLING UNIT DOWN.

14. FIRE ALARM SYSTEM: ON ACTIVATION OF THE FIRE ALARM SYSTEM RELAY OR SMOKE DETECTOR, THE CORRESPONDING FIRE SMOKE
DAMPER SHALL CLOSE AND THE AIR HANDLING UNIT SHALL SHUT DOWN.
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BCS PANEL

INPUT/OUTPUT
SUMMARY
ERU -

OUTPUTS

INPUTS

SOFTWARE

DIGITAL

ANALOG

DIGITAL

ANALOG

ALARM | BCS

ENERGY MGMT.

START/STOP

ENABLE/DISABLE
OPEN/CLOSE

ACTIVATE/DEACTIVATE

BCS CONTROL

CURRENT SENSING RELAY

DIFFERENTIAL PRESSURE SWITCH

AUXILIARY CONTACT

ALARM CONTACT
PULSE CONTACT

TEMPERATURE

RELATIVE HUMIDITY
PRESSURE
FLOW

TIME SCHEDULE START/STOP

OPTIMUM START/STOP
DAY/NIGHT SETBACK

PROPORTIONAL + INTEGRAL
ECONOMIZER

CARBON DIOXIDE LEVEL
STATUS/INTERLOCK
RUN TIME TOTALIZATION

HIGH/LOW LIMIT
PROPORTIONAL

ENERGY METERING
ARCHIVAL SERVER

BAS TREND

FAILURE MODE (SEE NOTES 1 AND 2)

CALCULATED POINTS
NOTES

ENERGY RECOVERY UNIT (ERU)

x| SYSTEM GRAPHIC DISPLAY

OUTSIDE AIR DAMPER

SUPPLY AIR DAMPER

EXHAUST AIR INTAKE DAMPER

EXHAUST AIR DISCHARGER DAMPER

X | X| X| X

X | X| X| X

SUPPLY FAN START/STOP

00000

SUPPLY FAN STATUS

SUPPLY FAN VFD

O
w

EXHAUST FAN START/STOP

EXHAUST FAN STATUS

EXHAUST FAN VFD

ENTHALPY WHEEL START/STOP

ENTHALPY WHEEL STATUS

ENTHALPY WHEEL VFD

ENTHALPY WHEEL OUTSIDE AIR EAT

ENTHALPY WHEEL OUTSIDE AIR INLET RH

ENTHALPY WHEEL OUTSIDE AIR LAT

ENTHALPY WHEEL OUTSIDE AIR OUTLET RH

ENTHALPY WHEEL EFFICIENCY

FREEZESTAT

DISCHARGE AIR TEMPERATURE

EXHAUST AIR INLET TEMPERATURE

EXHAUST AIR RELATIVE HUMIDITY

SUPPLY DUCT STATIC PRESSURE

EXHAUST DUCT STATIC PRESSURE

SUPPLY DUCT HIGH PRESSURE SAFETY

EXHAUST DUCT HIGH PRESSURE SAFETY

SUPPLY AIR FILTER DIFFERENTIAL PRESSURE

EXHAUST AIR FILTER DIFFERENTIAL PRESSURE

DUCT HIGH PRESSURE SAFETY

DUCT LOW PRESSURE SAFETY

NOTES:

1. FAILURE MODE
O - ON OR OPEN
C - OFF OR CLOSE
L - LAST COMMAND

2. WHERE FAILURE MODE IS INDICATED, THE INDICATED POSITION SHALL OCCUR ON FAILURE OF THE BCS CONTROLLER OR ITS OUTPUT FOR ANY REASON.

3. FAN SHALL FAIL TO 50% SPEED.

SEQUENCES OF OPERATION

THE CONTROLS FOR SYSTEM ERU-1-1 SHALL FUNCTION AS FOLLOWS:

1.

10.

SYSTEM START-UP: THE SYSTEM SHALL BE AUTOMATICALLY STARTED AND STOPPED BY THE BCS CONTROLLER WHENEVER THE
HAND-OFF-AUTOMATIC SWITCH IS IN THE AUTOMATIC POSITION, AND MANUALLY STARTED AND STOPPED BY THE HAND POSITION.

DAMPER POSITIONS : PRIOR TO FAN STARTING, THE EXHAUST AIR DAMPERS, OUTSIDE AIR DAMPER, SUPPLY AIR DAMPER, RELIEF AIR
DAMPER AND ALL SMOKE AND FIRE AND SMOKE DAMPERS ASSOCIATED WITH THE SYSTEM SHALL BE PROVEN OPEN.

SUPPLY DUCT STATIC PRESSURE RESET : MODULATE THE SUPPLY FAN VARIABLE FREQUENCY DRIVE TO MAINTAIN SUPPLY DUCT
STATIC PRESSURE SETPOINT.

EXHAUST DUCT STATIC PRESSURE SETPOINT : MODULATE THE EXHAUST FAN VFD TO MAINTAIN EXHAUST DUCT STATIC PRESSURE
SETPOINT AS DETERMINED BY TEST AND BALANCE AND AS SENSED BY THE EXHAUST DUCT STATIC PRESSURE SENSOR.

ENERGY RECOVERY WHEEL CONTROL :

IF OUTSIDE AIR TEMPERATURE IS GREATER THAN 55°F AND OUTSIDE AIR ENTHALPY IS GREATER THAN EXHAUST ENTHALPY,
THE ENTHALPY WHEEL SHALL OPERATE AT MAXIMUM SPEED.

IF OUTSIDE AIR TEMPERATURE IS GREATER THAN 55°F AND OUTSIDE AIR ENTHALPY IS LESS THAN EXHAUST ENTHALPY,
OPERATE THE ENTHALPY WHEEL AT MINIMUM SPEED.

IF OUTSIDE AIR TEMPERATURE IS LESS THAN 55°F, MODULATE THE ENTHALPY WHEEL SPEED IN SEQUENCE TO MAINTAIN
SYSTEM ENTERING AIR TEMPERATURE SETPOINT.

HIGH PRESSURE SAFETY : A HIGH PRESSURE SAFETY SENSING SUPPLY AND EXHAUST DUCT DISCHARGE STATIC PRESSURE SET AT 80%
OF THE SUPPLY AND EXHAUST DUCT PRESSURE RATING SHALL STOP THE ASSOCIATED FAN.

LOW PRESSURE SAFETY : A LOW PRESSURE SAFETY SENSING SUPPLY AND EXHAUST DUCT INLET STATIC PRESSURE SET AT 80% OF
THE SUPPLY AND EXHAUST DUCT PRESSURE RATING SHALL STOP THE ASSOCIATED FAN.

EXHAUST DUCT LOW PRESSURE SAFETY : A LOW PRESSURE SAFETY SENSING EXHAUST DUCT INLET STATIC PRESSURE SET AT 80% OF
THE EXHAUST DUCT PRESSURE RATING SHALL STOP THE EXHAUST FAN.

SHUTDOWN: ON POWER INTERRUPTION OR FAN SHUTDOWN, THE OUTSIDE AIR, RETURN, SMOKE, AND FIRE AND SMOKE DAMPERS
SHALL CLOSE.

RELIEF DAMPER : MODULATE THE RELIEF DAMPER TO MAINTAIN BUILDING dP SENSOR (AS SHOWN ON THE DRAWINGS).

FIRE ALARM SYSTEM: ON ACTIVATION OF THE FIRE ALARM SYSTEM RELAY OR SMOKE DETECTOR, THE CORRESPONDING FIRE SMOKE
DAMPER SHALL CLOSE AND THE AIR HANDLING UNIT SHALL SHALL SHUT DOWN.
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BCS CONTROLLERS OUTPUTS INPUTS SOFTWARE SEQUENCE OF OPERATION '; zfl ,fﬁ%‘%}\ *.1{:::-_*11
< i
INPUT/OUTPUT DIGITAL ANALOG|  DIGITAL ANALOG | ALARM | BCS |[ENERGY MGMT. THE CONTROLS FOR THE REFRIGERATION PLANT SHALL FUNCTION AS FOLLOWS: | = AN |0
SUMMARY 1. CHILLER ENABLE: AFTER INTERNAL CHILLER SAFETIES ARE SATISFIED, THE CHILLER START SEQUENCE SHALL BE INITIATED. THE BCS \2\ el B s/
. : , : g2 |/
PRIMARY-SECONDARY CONTROLLER SHALL ENABLE THE LEAD CHILLER UPON A RISE IN OUTSIDE AIR TEMPERATURE ABOVE SETPOINT OR WHEN ANY AIR HANDLING \\\ mlp g&ﬂg // //
REFRIGERATION PLANT UNIT IS OPERATING WITH CHILLED WATER VALVE OPEN. N %
2. LEAVING CHILLED WATER TEMPERATURE SETPONT : THE CHILLER SHALL OPERATE UNDER INTERNAL CONTROLS TO MAINTAIN 44°F LEAVING CAPE FEAR FD STONEWATER
< CHILLED WATER TEMPERATURE.
I (@]
O Z 3.  PUMP ENABLE: WHEN A CHILLER IS ENABLED, THE BCS CONTROLLER SHALL START A PRIMARY CHILLED WATER PUMP. UPON PROOF OF PUMP
= = OPERATION, BCS CONTROLLER SHALL OPEN THE 2-POSITION EVAPORATOR ISOLATION VALVE IN THE CHILLER DISCHARGE. AFTER INTERNAL
> , @ 3 & SAFETIES ARE SATISFIED, THE CHILLLER COMPRESSOR SHALL START AND OPERATE UNDER INTERNAL CONTROLS TO MAINTAIN 44°F
< Z W 2 o L DISCHARGE WATER TEMPERATURE.
o m e 5 QL S
2 % ¢ o o [Elv S QoxWwz < 4. EVAPORATOR ISOLATION VALVE AND CONDENSER WATER VALVE ALARM : THE BCS CONTROLLER SHALL ANNUNCIATE AN ALARM AND STOP A
o - oW < - O NZ T EolI9E L PRIMARY CHILLED WATER PUMP WHENEVER THE EVAPORATOR ISOLATION VALVE IS NOT PROVEN OPEN AND THE NEWLY STARTED PUMP HAS
T 4 a a5 668 |, % 292 22 e 00 " BEEN OPERATING FOR 3 MINUTES (ADJUSTABLE). THE BCS CONTROLLER SHALL ANNUNCIATE AN ALARM CONDITION.
o |4 23 ZJo|S<wE = sk kE DI =
< alle) = =5Z 22 S 0
~ LCHn < = ;_J z 5/ == 2 |y g = o2 <00 Q2 == Q 5.  EQUIPMENT RUNTIME EQUALIZATION : THE BCS CONTROLLER SHALL TOTALIZE RUNTIME FOR CHILLERS, COOLING TOWERS, AND PUMPS AND
OFag k& 23 Qzogy x< £ uESkEE 2=&0o s = SHALL START OR ENABLE AND STOP OR DISABLE EQUIPMENT IN A MANNER THAT EQUALIZES EQUIPMENT RUNTIME. THE BCS CONTROLLER
==4o 3 9 mjir4Ede=thy 8 Zw=_ 3929 3 =0E 00 B2 ‘29 Z—0O X o SHALL, AT AN OPERATOR DEFINED INTERVAL INITIALLY SET TO MONTHLY, OR UPON OPERATOR REQUEST, EVALUATE THE LEAD EQUIPMENT ]
EEQE T, s r2% i< % NIRIzExos6 TES Swgl 3« SELECTIONS AND RESELECT SO AS TO EQUALIZE RUNTIME. WHEN EQUIPMENT IS ROTATED, THE NEWLY STARTED EQUIPMENT SHALL START
>=Za |Wo SLSS30TgmCeseQ5udg e Oo<mwo < O AND BE PROVEN OPERATING FOR 1 MINUTE PRIOR TO THE OPERATING EQUIPMENT BEING STOPPED.
0w nwo (Vp]]an] oK< QFXLhowonIioe>oo wn o QQxw w 2 101 NORTH THIRD STREET, SUITE 500
REFRIGERANT PLANT X 6. ADDITIONAL CHILLER ENABLE : THE BCS CONTROLLER SHALL ENABLE AN ADDITIONAL CHILLER WHENEVER THE DIFFERENTIAL PRESSURE WILMINGTON, NORTH CAROLINA 28401
ACROSS THE DECOUPLER BRIDGE CHECK VALVE RISES ABOVE 2 PSIG (INDICATING ATTEMPTED REVERSE FLOW) OR BOTH THE RUNNING TEL.910.790.3111 ~ FAX. 910.790.9901
CHILLER CH-1 ENABLE/DISABLE X X 35 AMPERES FOR THE ACTIVE ELECTRIC CHILLERS EXCEEDS 95% OF THE FULL LOAD AMPERES AND THE SYSTEM CHILLED WATER SUPPLY WWW.LS3P.COM
CHILLER CH-A STATUS ™ 5 TEMPERATURE EXCEEDS THE SETPOINT FOR A PERIOD OF 15 MINUTES. ALSO, THE BCS CONTROLLER SHALL ENABLE AN ADDITIONAL CHILLER
WHENEVER SYSTEM CHILLED WATER SUPPLY TEMPERATURE EXCEEDS 48°F FOR 5 MINUTES.
CHILLER CH-1 ALARM X X 5
CHILLER CH-1 EVAPORATOR ISOLATION VALVE X X X 5 7. CHILLER DISABLE: WHENEVER FORWARD FLOW AS MEASURED BY A FLOW METER IN THE DECOUPLER BRIDGE EXCEEDS 152 GPM FOR A
CHILLER CH-1 EVAPORATOR ISOLATION VALVE ENDSWITCH X 5 PERIOD OF 30 MINUTES, THE BCS CONTROLLER SHALL DISABLE A CHILLER.
CHILLER CH-1 LEAVING CHILLED WATER TEMPERATURE X S 8. LEAVING WATER TEMPERATURE RESET : THE LEAVING WATER TEMPERATURE SETPOINT SHALL BE RESET BY A COMMON SIGNAL TO ACTIVE
CHILLER CH-1 RUNNING AMPERES X 5 CHILLERS FROM THE BCS CONTROLLER. RESET THE TEMPERATURE BETWEEN 42°F AND 45°F.
DECOUPLER BRIDGE CHECK VALVE DIFFERENTIAL PRESSURE X 9. SECONDARY CHILLED WATER PUMP START-UP : WHENEVER THERE ARE NO PRIMARY CHILLED WATER PUMPS PROVEN OPERATING, ACTIVE
DECOUPLER BRIDGE FLOW ™ SECONDARY CHILLED WATER PUMPS SHALL STOP.
10. HIGH TEMPERATURE ALARM : THE BCS CONTROLLER SHALL ANNUNCIATE AN ALARM CONDITION AT THE BCS CENTRAL STATION WHENEVER A
CHILLER IS ENABLED AND SYSTEM CHILLED WATER SUPPLY TEMPERATURE EXCEEDS 50°F FOR A PERIOD OF 15 MINUTES.
PRIMARY CHILLED WATER PUMP PCHP-1 START/STOP % % ° 11. SOFTWARE AND HARDWARE FOR RUNNING AMPERES : THE BCS MANUFACTURER SHALL BE RESPONSIBLE FOR PROVIDING SOFTWARE AND OQ\ Qé
PRIMARY CHILLED WATER PUMP PCHP-1 STATUS X X| |X 6 " HARDWARE TO OBTAIN RUNNING AMPERES FROM THE CHILLER CONTROL PANEL. COORDINATE WITH THE CHILLER MANUFACTURER. &<< C\\
PRIMARY CHILLED WATER PUMP PCHP-1 AND PCHP-2 VFD SPEED X X 4 RN
12. EQUIPMENT FAILURE ALARM : IF AN ENABLED OR STARTED PIECE OF EQUIPMENT DOES NOT PROVE OPERATING AFTER A 15 SECOND TIME N <R
SECONDARY CHILLED WATER PUMP SCHP-1 START/STOP X ’ PIEGE OF EQUIPVENT SHALL BE STARTED OR ENABLED, GHILLERS, GHILLED WATER PUMPS, SHALL BE SEQUENGED INDEPENDENTLY. UPON >
SECONDARY CHILLED WATER PUMP SCHP-1 STATUS X X ! PROOF OF OPERATION OF THE NEWLY STARTED OR ENABLED PIECE OF EQUIPMENT, THE ALARMED EQUIPMENT SHALL BE STOPPED OR O
SECONDARY CHILLED WATER PUMP SCHP-1 AND SCHP-2 VFD SPEED X X 4 DISABLED. THE ALARM MESSAGE SHALL REMAIN UNTIL MANUALLY RESET AT THE BCS CENTRAL STATION.
SECONDARY CHILLED WATER FLOW X
13. CHILLER CONTROLS APPROVAL : CHILLER CONTROLS SHALL BE APPROVED IN WRITING BY THE CHILLER MANUFACTURER BY NOTATION ON NHC Goverment Center 7702-190810
SYSTEM CHILLED WATER SUPPLY TEMPERATURE X X THE CONTROL SHOP DRAWINGS.
NOTES:
1. FAILURE MODE =
O - ON OR OPEN |—
C - OFF OR CLOSE o'
L - LAST COMMAND Z Ll
2. BCS CONTROLS AND INTERFACES SHALL BE ARRANGED SO THAT EQUIPMENT CONTROLLED BY THE BCS OPERATES AS INDICATED ON FAILURE OF THE BCS CONTROLLER FOR ANY REASON, :
INCLUDING LOGIC POWER SUPPLY FAILURE, CPU LOCK-UP, OR INTERPOSING RELAY FAILURE. SAFETY AND OPERATIONAL INTERLOCKS SHALL REMAIN IN EFFECT. I
3. PROVIDE BACNET CONNECTION TO CHILLERS AND VSDs. O Z
4. ACTIVE IDENTICAL EQUIPMENT SHALL BE CONTROLLED FROM A COMMON SIGNAL. LLl
5. PROVIDE IDENTICAL POINTS FOR EACH CHILLER. U
6. PROVIDE IDENTICAL POINTS FOR EACH PRIMARY CHILLED WATER PUMP. U
7. PROVIDE IDENTICAL POINTS FOR EACH SECONDARY PUMP. 1 I
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BCS PANEL OUTPUTS INPUTS SOFTWARE
INPUT/OUTPUT SUMMARY DIGITAL ANALOG ~ DIGITAL | ANALOG ALARM | BCS | ENERGY MGMT.
DUCTLESS SPLIT SYSTEM
N
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DUCTLESS SPLIT SYSTEM X
ROOM AIR INLET TEMPERATURE X

NOTES:

1. FAILURE MODE
O - ON OR OPEN
C - OFF OR CLOSE
L - LAST COMMAND

SEQUENCE OF OPERATION:

THE CONTROLS FOR DUCTLESS SPLIT SYSTEMS SHALL FUNCTION AS FOLLOWS:

1. PROVIDE CONTROL WIRING BETWEEN WALL-MOUNTED THERMOSTATS, INDOOR
FAN-COIL UNITS, AND OUTDOOR CONDENSING UNITS.
2. PROVIDE TEMPERATURE SENSOR IN ROOM TO MONITOR FROM BAS.

BCS—T|

2. WHERE FAILURE MODE IS INDICATED, THE INDICATED POSITION SHALL OCCUR ON FAILURE OF THE BCS CONTROLLER OR ITS OUTPUT FOR ANY REASON.

3. FAN SHALL FAIL TO 50% SPEED.

| ROOM THERMOSTAT
-——-

11/19/2020 3:01:25 PM

ETY CONTROLS SCHEMATIC FOR DUCTLESS SPLIT SYSTEM NTS
BCS PANEL OUTPUTS INPUTS SOFTWARE SEQUENCE OF OPERATION :
INPUT/OUTPUT SUMMARY DIGITAL |/ANALOG| DIGITAL  ANALOG ALARM BCS | ENERGY MGMT. THE CONTROLS FOR ROOFTOP AIR CONDITIONING UNITS RTU-R-1 THROUGH
ROOFTOP AIR RTU-R-4 SHALL EACH FUNCTION AS FOLLOWS:
CONDITIONING UNIT < 1. THIS IS A STANDALONE PACKAGE UNIT. UNIT SHALL OPERATE PER
T 0 MANUFACTURER'S PROGRAMMED CONTROL SEQUENCE.
= <
= RS - 2. INSTALL THE STATIC PRESSURE SENSOR IN THE DUCTWORK WHERE
> >0 - i < E Q RECOMMENDED BY THE UNIT MANUFACTURER, AND CONNECT TO THE
- é ¢ Z z 3 ® 2 N 5 STATIC PRESSURE CONTROLLER IN THE UNIT.
2 X N s> =< E XS Z
8 a Q @ g _ whx < Zz g 59 Qo L 3. INSTALL THE REMOTE READOUT PANEL AND CONNECTING WIRING.
= |w 0 <= 5 Dwo SwZ + = Z\W n
o o 2 ;»na Y gl wEm 7S
% E_g:' N g - % 2 g % l&_(’ | s I 5 g g = ,9 W J%hn, i & u 4. INSTALL THE NIGHT SETBACK THERMOSTAT AND CONNECTING WIRING.
a <O Dl QW5 0I= <« Q=D 0| @)
ohn |<x WE2ZZORITwZERE2F<SR90 N 7Na
;5%9 S E%Eggaéggggﬁggéigb—cl& §§5§§;{'5 = 5.  PROVIDE BACNET INTEGRATION CARD.
= Lol |50 | < Liii=5 9o =0 2L 00 2=002r |x
w2 O = WwoWE® 3035 JF0s ns Q 9]
SE28 2o | & e E SSHLRRTZ2 = el = ggogh U0 6. MODULATE THE OUTSIDE AIR TO MAINTAIN MINIMUM AIRFLOW AS
(A = L D o _
©o@S 88 0022w srrf<dhrEscrdt FSSBDYE T2 OUTSIDE Al ON 5-MINUTE INTERVALS (ADJUSTABLE). ADJUST THE
ROOFTOP AIR CONDITOINING UNIT X MINIMUM OUTSIDE AIRFLOW SETPOINT BETWEEN THE LOWER AND
SUPPLY FAN START/STOP X O UPPER LIMITS IN 10% INCREMENTS EVERY 10 MINUTES. IF THE AVERAGE
SUPPLY FAN STATUS X X SPACE CARBON DIOXIDE CONCENTRATIONS ARE BELOW 800 PPM
RELIEF FAN START/STOP X o) (ADJUSTABLE), REDUCE MINIMUM OUTSIDE AIRFLOW SETPOINT. IF THE
RELIEF FAN STATUS X X AVER(AGE SPACE C)ARBON DIOXIDE CONgENTRATIONS gRE ABOVCI)E 900
PPM (ADJUSTABLE) INCREASE MINIMUM OUTSIDE AIRFLOW SETPOINT. IF
BUILDING DIFFERENTIAL PRESSURE X
SISCHARGE AIR TEMPERATURE x ANY SPACE CARBON DIOXIDE CONCENTRATION IS ABOVE 1000 PPM FOR 5
MINUTES (ADJUSTABLE), INCREASE MINIMUM OUTSIDE AIRFLOW
ROOM AIR INLET TEMPERATURE X SETPOINT. IF ANY SPACE CARBON DIOXIDE CONCENTRATION IS ABOVE
SPACE CARBON DIOXIDE LEVEL x| X 1000 PPM FOR LONGER THAN 1 HOUR (ADJUSTABLE), INITIATE AN ALARM
NOTES: THROUGH THE BCS.
1 FA"‘(;”_?(E,\'IV'SF? %PEN 7. ONACTIVATION OF THE SMOKE DETECTOR, THE CORRESPONDING FIRE
) SMOKE DAMPER SHALL CLOSE AND THE ROOFTOP AIR CONDITIONING
C - OFF OR CLOSE
L - LAST COMMAND UNIT SHALL SHUT DOWN.
g. \é\QLESRHE :lfIEL/iTLET“g%%E |§ FI)I\EIIEE)ATED, THE INDICATED POSITION SHALL OCCUR ON FAILURE OF THE BCS CONTROLLER OR ITS OUTPUT FOR ANY REASON. & RELIEF FAN TO MODULATE BUILDING PRESSURE SENSOR SETPOINT.
' ° ' INITIAL SETPOINT TO BE DETERMINED DURING TAB.
SUPPLY FAN
RELIEF FAN E )
BCS—DP| CARBON DIOXIDE
SENSOR
— | |~ UNIT CONTROLLER C2—-BCS
BCS—| |~ INTEGRATION CARD
2
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BCS PANEL OUTPUTS INPUTS SOFTWARE SEQUENCE OF OPERATION :
INPUT/OUTPUT SUMMARY DIGITAL |ANALOG|  DIGITAL | ANALOG ALARM BCS | ENERGY MGMT. 1. CONSTANT VOLUME REHEAT: EACH TERMINAL UNIT
: CONTROLLER SHALL MODULATE THE ELECTRIC HEATING COIL
CV-R TYPE TERMINAL UNIT ACTIVATE THE STEPS OF ELECTRIC HEAT TO MAINTAIN SPACE
CONTROLLER S TEMPERATURE SETPOINT.
T o
O zZ
= <
% L = % c‘/_)
5 Z W = 2 b 0
o mo | o = W |la >
2 X9, = > E I El |ZO|x
5 025 > Ul < Z EES oy | 4
O = 2| z E |79 N w 2 + 0L |z 1)
2w % Zr=- 8 g 2wo _|TwZ DES Euw 0
I |d -] nozoo2y=s edke<xxo,.. 2F YHrF = i
ol |m 54 Z—'O<<'er§ <(><rx§|_:>|:u.l<<( =< W | o
<|p|<w |0 WIS EEnS2 LIJOLL]_O=I<CCZZ Dl_wnm_._u
X599 <X w2 zZzzoRTLuEREIF<S33Q0 - guog |2
6R 30 |EE PZ>OOEFm§§DZ§m¢9£FF YsE¥=az =
> Qo Z% ngooxézDoZBOEK%EKm o302 >Iy w
we=ldzs 00 UJCK:ELUQLLIPCD_,O:)&;OE o0 U)EEO(D_CE X v
i<W Eon mmx<4—§4mmm<sz§ooo > 0WoOn |2 =
>EZ0 WO SLS 552 aur <35 Loaxre Z2a<ozx< | O SPACE . [T}-BCS
0nwnwo v om ON< <AL N XYoo <<OwnIwowoon O OWw/ < m w 2
TEMPERATURE cvr H
TERMINAL UNIT X 3 58S RIL SUPPLY AIR
PRIMARY AIR FLOW X X BCS
PRIMARY AIR VALVE CONTROL X X L g —BCS
ELECTRIC HEAT CONTROL X X L 4
SUPPLY AIR TEMPERATURE X X
SPACE TEMPERATURE X X XX TERMINAL UNIT CONTROLLER
COOLING SETPOINT ADJUST X
NOTES:
1. FAILURE MODE: O - ON OR OPEN, C - OFF OR CLOSE, L - LAST COMMAND
2. TERMINAL UNIT CONTROLS AND INTERFACES SHALL BE ARRANGED SO THAT EQUIPMENT CONTROLLED BY THE BCS OPERATES
AS INDICATED ON FAILURE OF THE TERMINAL UNIT CONTROLLER FOR ANY REASON, INCLUDING LOGIC POWER SUPPLY FAILURE,
CPU LOCK-UP, OR INTERPOSING RELAY FAILURE. SAFETY AND OPERATIONAL INTERLOCKS SHALL REMAIN IN EFFECT.
3. PROVIDE TERMINAL UNIT BCS CONTROLLER WITH IDENTICAL CONTROL POINTS AND FUNCTIONS FOR EACH TERMINAL UNIT.
4. PROVIDE I/0 POINT FOR EACH STEP OF ELECTRIC HEAT.
1
V705 CONTROLS SCHEMATIC FOR CONSTANT VOLUME TERMINAL UNIT NTS
BCS PANEL OUTPUTS INPUTS SOFTWARE SEQUENCE OF OPERATION:
INPUT/OUTPUT SUMMARY DIGITAL ANALOG| DIGITAL  |ANALOG ALARM BCS | ENERGY MGMT. 1. VARIABLE VOLUME: EACH TERMINAL UNIT CONTROLLER
SHALL MODULATE THE PRIMARY AIR VALVE BETWEEN THE
VV TYPE TERMINAL UNIT MINIMUM AND MAXIMUM QUANTITIES INDICATED ON THE
CONTROLLER < DRAWINGS TO MAINTAIN SPACE TEMPERATURE SETPOINT.
T (M)
£ 2
c% L - % cT)
% > - x| 2 b )
— | Z |1 Z |7 o = O
N D _ =|> = | El £Olx
0 OO > Wix < Z EES o H
QO |y 0 Zo < _Z E %mg N2 v 0@ ZE %
T O > 225069 ,8 @oarZxd, |22 wWEE x> =
o o = Z28 <K ER S SXIESEREWSS |5 gy Ur al
<o <w |80 W< SEEnS2 Wow=so2d<cXZzZ2 Sl K| w
X SR < DELZZORTLW=EEZFI3200 BUH—HL“U)D @)
OE-nQ EE EZz>Q0d <uezfZzwtZZEE TsT=Z2Z2 =
sQoup 28 ZWEOO >33 Znozsxstxx oSo2xIy w SPACE . [T=BCs
g |0 UJDf—ELuQLIJFU)JO:)_Il:O§ oo U)E—O(D_m X w H
o oZ &l rUdF nEe <ot szaac j2€Z2xT- D)W TEMPERATURE VV-R
o L8 SEXSSsanle$<0328002 =Rz3Y9R2 =26 ¢ (SUPPLYAR
wamo 0 m oE<?awEma205f¢woﬁaa —OQWuw <o Ez T|-BCS
TERMINAL UNIT X 3 %QBCS
PRIMARY AIR FLOW X X
PRIMARY AIR VALVE CONTROL X X L TERMINAL UNIT CONTROLLER
ELECTRIC HEAT CONTROL X X L| 4
SPACE TEMPERATURE X X! IX|x
COOLING SETPOINT ADJUST X
NOTES:
1. FAILURE MODE: O - ON OR OPEN, C - OFF OR CLOSE, L - LAST COMMAND
2. TERMINAL UNIT CONTROLS AND INTERFACES SHALL BE ARRANGED SO THAT EQUIPMENT CONTROLLED BY THE BCS OPERATES
AS INDICATED ON FAILURE OF THE TERMINAL UNIT CONTROLLER FOR ANY REASON, INCLUDING LOGIC POWER SUPPLY FAILURE,
OPERATIONAL INTERLOCKS SHALL REMAIN IN EFFECT.
3. PROVIDE TERMINAL UNIT BCS CONTROLLER WITH IDENTICAL CONTROL POINTS AND FUNCTIONS FOR EACH TERMINAL UNIT.
4. PROVIDE I/0 POINT FOR EACH STEP OF ELECTRIC HEAT
2
CONTROLS SCHEMATIC FOR VARIABLE VOLUME TERMINAL UNIT NTS
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SEQUENCE OF OPERATION:

BCS PANEL OUTPUTS INPUTS SOFTWARE
INPUT/OUTPUT SUMMARY DIGITAL ANALOG| DIGITAL |ANALOG ALARM | BCS | ENERGY MGMT.
FPP TYPE TERMINAL UNIT
CONTROLLER )
T )
5 Z
[a ~
> c% L < ©O %)
< Zw E Tz o -
z 35 td & 2 2 S
) ¥ 0 S > = < =i <
OIM®) | = =0 O
Q o zx < z £ Foe Ny2 T 0w z& 0
= n —g_|—|_|_O Q :’EO —'n:z |4 jwE| Eg o
T =2 N+-zQ0=Ews 28FESE5OLZZ OxF = L
& 9, 35 G295t x3s SXEEE2ExZZ D<uWcEdl | o
Y LB < WSozEQ352 SOM3Cz<3588 O Puuan )
o= = Z O|F|L|w F<o02¥ mY - m)
OE=Zno0 k& Z >0 0 oz wi==2EF NS L= =
S Z El&xoRtIuxs £2|w Z < T =SLS T
= QW0 ZQ Z'&Jq: O >>53Zp 0SS XEX O50 >_>IEIEJ L]
weJds 0g '&JLUZELLIQLLIPCD_,O:)i;OE o0 U)EEO(D_l— "))
n<<<W =0 mLLX<—'_§—'UJrID:<(DZZ 000 EI—>-OLIJQ(/) ==
>EZa WO OLS DD ouxE<-E 3wl drx 2a<ozx< |< O
»wwnwo |nm oa<<i|h KA <<OonIKnoraoa —OaQowuw<m w2
TERMINAL UNIT X 3
PRIMARY AIR FLOW X X
PRIMARY AIR VALVE CONTROL X X L
ELECTRIC HEAT CONTROL X X X L 4
SUPPLY AIR TEMPERATURE X
SPACE TEMPERATURE X X XX
FAN START/STOP X
COOLING SETPOINT ADJUST X

NOTES:

1. FAILURE MODE: O - ON OR OPEN, C - OFF OR CLOSE, L - LAST COMMAND
2. TERMINAL UNIT CONTROLS AND INTERFACES SHALL BE ARRANGED SO THAT EQUIPMENT CONTROLLED BY THE BCS OPERATES

AS INDICATED ON FAILURE OF THE TERMINAL UNIT CONTROLLER FOR ANY REASON, INCLUDING LOGIC POWER SUPPLY FAILURE,

OPERATIONAL INTERLOCKS SHALL REMAIN IN EFFECT.
3. PROVIDE TERMINAL UNIT BCS CONTROLLER WITH IDENTICAL CONTROL POINTS AND FUNCTIONS FOR EACH TERMINAL UNIT.
4. PROVIDE I/0O POINT FOR EACH STEP OF ELECTRIC HEAT.

1. FAN-POWERED, PARALLEL TYPE: ON A DROP IN SPACE TEMPERATURE, EACH
TERMINAL UNIT CONTROLLER SHALL MODULATE THE PRIMARY AIR VALVE TO
THE MINIMUM FLOW.

2. IF THE SPACE TEMPERATURE FALLS THROUGH THE SPACE TEMPERATURE
DEAD BAND TO THE HEATING SETPOINT, THE TERMINAL UNIT CONTROLLER
SHALL START THE FAN AND MODULATE THE ELECTRIC HEATING COIL ACTIVATE
THE STEPS OF ELECTRIC HEAT TO MAINTAIN HEATING SPACE TEMPERATURE
SETPOINT.

SPACE Q o -BCS
TEMPERATURE SUPPLY AIR

T]—BCS FPP /C
BCS— %
—BCS

TERMINAL UNIT CONTROLLER

M-706

CONTROLS SCHEMATIC FOR PARALLEL FAN POWERED UNIT
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BCS PANEL OUTPUTS INPUTS SOFTWARE
INPUT/OUTPUT DIGITAL |ANALOG| DIGITAL ANALOG | ALARM | BCS ENERGY MGMT.
SUMMARY
FINNED TUBE RADIATOR
N
T o
O Z
= <
= iy R
> > & < 0
< <LIJ (A -
I g Z O O o)
o L w2 o W |=a =
%) = xR _ = El »wOovWZ
&) < NG > X |« Z EFOa0 L
> o - O N n Qe Lt
@) Zx < = A + KPS E %)
2wl | < = &) o 0 <=M < ~
T g 0 DLZ 00| |w= Je< 22 FxrFCPN L
ol m |<| |2 Zag << xz=2 rsre < ogukEs Q
<|o | </ww O W< SERE ) w=o £Z2 =on=s=2x
Xssna & nECzz 2T EJF_00 Qnh_oZ2Ed Q2
OEaOuu k& —Z2Q0 |<lw Z;Lu(z)l—l— —I§I_'D-— =
Hea9g 9 W= s), WE® S =00 D§—Z|_O X v
~omZ= |© X WdF o o< EEEgan w=2Z<wZ D)W
ni<<<Wi= |n X X<ga SdWd <@zmoo T >=wn0ol |2k
> =Z0a0 O DD dD W= 220 oOLol<wwol <O
0 nWwo < m O Q||| o |w 0nwIxx>oaono wno0Qxw w Z
FINNED TUBE RADIATION CONVECTOR
ELECTRIC HEATING ELEMENT X L 3
OUTSIDE AIR TEMPERATURE X

NOTES:

1. FAILURE MODE
O - ON OR OPEN
C - OFF OR CLOSE
L - LAST COMMAND

2. WHERE FAILURE MODE IS INDICATED, THE INDICATED POSITION SHALL OCCUR ON INTERRUPTION OF ELECTRIC POWER TO THE BCS PANEL.

3. PROVIDE I/0 POINT FOR EACH STEP OF ELECTRIC HEAT.

SEQUENCE OF OPERATION:

THE CONTROLS FOR FINNED TUBE RADIATION FTR-1-1 THROUGH FTR-1-11 SHALL
EACH FUNCTION AS FOLLOWS:

1.

THE BCS CONTROLLER SHALL ENERGIZE THE ELECTRIC HEATING ELEMENT
WHENEVER SPACE TEMPERATURE DROPS BELOW SETPOINT.

A SEPARATE OUTSIDE AIR THERMOSTAT SHALL LOCK-OUT CONTROLS AT

{68°F::20°C} ADJUSTABLE.

H

AIR INLET —

C
Bcs»ﬁ

T|—BCS

OUTSIDE AIR
TEMPERATURE

V707 CONTROLS SCHEMATIC FOR FINNED TUBE RADIATOR NTS
BCS PANEL OUTPUTS INPUTS SOFTWARE SEQUENCE OF OPERATION:
INPUT/OUTPUT DIGITAL |ANALOG| DIGITAL ANALOG | ALARM | BCS ENERGY MGMT. THE CONTROLS FOR UNIT HEATERS UH-1-1 THROUGH UH-1-3 SHALL EACH FUNCTION
AS FOLLOWS:
SUMMARY
1. THE BCS CONTROLLER SHALL START THE UNIT HEATER FAN AND ACTIVATE THE
STEPS OF ELECTRIC HEAT WHENEVER SPACE TEMPERATURE DROPS BELOW
UNIT HEATER SETPOINT.
N
I o
©) pzd
e <
; _I -
w 92]
3 Zy . & ‘
G| | | | 22 O | B o wz 2 g BT}
N — = NO|x
a < 0BG > x g Z 28838 ARINGET — B [ —J» AR DISCHARGE
O wl E < 0= &) (@] Iy p T <= 6 < e C
r 4 0 NeZO0 W= JE< 22 EleF - N w
ol m |<| = Za5 << xp=2 rsre << ogukEs Q
<o <ww O nIQEE ) w=o ZZ ARons=x <]
X500 al |x neCzz 2T F-dE_ 00O == e BCS =
O = = > |- w = pd WPr=3 TN S SPACE
O = n0m EZZ Q0 W’ SSwsekE QsIiRk = BCS =S
sbaogk 2 ZWZ 00 oy 55=%xx 325903 w TEMPERATURE
Sea9Qg |9 e <s/h wEl® BIA=E=EO00 a2=Zz-90 X w
—omZ= |© rwdFn o<on PFESaa w=2Z<gwz S W BCS—|[CR]
n < <|WFE| o XL Xgd S3Wp <pZLoo TE>Snq 2k
>E=Znio O L5 3D LW 3 F=220xxy oOoQa<wwol <O
»0nWo|<< |m o< |FXow wIx>oo »nwonoAXw wZ
UNIT HEATER X 3
FAN START/STOP X L
FAN STATUS X X
STEPS OF ELECTRIC HEAT X L 4
SPACE TEMPERATURE X
NOTES:
1. FAILURE MODE
O - ON OR OPEN
C - OFF OR CLOSE
L - LAST COMMAND
2. WHERE FAILURE MODE IS INDICATED, THE INDICATED POSITION SHALL OCCUR ON INTERRUPTION OF ELECTRIC POWER TO THE BCS PANEL.
3. PROVIDE UNIT HEATER BCS CONTROLLER WITH IDENTICAL CONTROL POINTS AND FUNCTIONS FOR EACH UNIT HEATER.
4. PROVIDE I/0 POINT FOR EACH STEP OF ELECTRIC HEAT.
2
| CONTROLS SCHEMATIC FOR UNIT HEATER NTS
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BCS PANEL OUTPUTS INPUTS SOFTWARE
INPUT/OUTPUT DIGITAL |/ANALOG'  DIGITAL |ANALOG| ALARM | BCS ENERGY MGMT.
SUMMARY
FANS
~N
T (M)
O prd
= <
; _I F
(7)) (7))
% > 1] g |y m
— L irx Z O O '6
& g &8 2 B 550wz <
a i 025 > | x &z 22838 | w
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02 - EZZLQ0ollcwr/s£2SwWwdEE Jsz &=
svgaANzZZ Z LW OQO§>3§ao§_mm S2sS®a0=2 |w
Lul:_IQ(DOO LUCK<—E§|_|JOLIJ|:U)O:)_I—|_OO QA==Z-0 X v
@z g © rudyptecolETofad w2g€<wz Sw
0 |<|</W Wi~ X X0 dWE<nZ2E00 ITE>=nQ 2k
> = Z0|ZWwo SLS IS Inu 8oy Ool<uwd <O
0 nwownm OnNn<< <o XYo<<onIoK>aon.ao n oA w w |z

FANS CONTROLLED BY TIME SWITCHES
FAN EF-R-1

START/STOP

STATUS X

X
w

X

NOTES:
1. FAILURE MODE
O - ON OR OPEN
C - OFF OR CLOSE
L - LAST COMMAND
2. WHERE FAILURE MODE IS INDICATED, THE INDICATED POSITION SHALL OCCUR ON INTERRUPTION OF ELECTRIC POWER TO THE BCS PANEL.
3. PROVIDE IDENTICAL BCS CONTROL POINTS AND FUNCTIONS FOR EACH IDENTICAL PIECE OF EQUIPMENT.

DISCHARGE
DAMPER

SEQUENCE OF OPERATION

THE CONTROLS FOR FAN EF-R-1 (SERVING
THE TOILETS IN THE OFFICE BUILDING) SHALL
FUNCTION AS FOLLOWS:

1.

THE FAN SHALL BE AUTOMATICALLY
STARTED AND STOPPED BY THE BCS
CONTROLLER WHENEVER THE
HAND-OFF-AUTOMATIC SWITCH IS IN
THE AUTOMATIC POSITION, AND
MANUALLY STARTED AND STOPPED BY
THE HAND POSITION.

THE MOTORIZED DISCHARGE DAMPER
SHALL OPEN WHEN THE FAN IS ON AND
CLOSE WHEN THE FAN IS OFF.

DISCHARGE
DAMPER

MANUAL
PUSH
BUTTON

SEQUENCE OF OPERATION

BCS PANEL OUTPUTS INPUTS SOFTWARE
INPUT/OUTPUT DIGITAL ANALOG| DIGITAL |ANALOG| ALARM | BCS ENERGY MGMT.
SUMMARY
FANS
~N
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EF-2-1 X 3
START/STOP X
STATUS X
NOTES:

1. FAILURE MODE
O - ON OR OPEN
C - OFF OR CLOSE
L - LAST COMMAND

2. WHERE FAILURE MODE IS INDICATED, THE INDICATED POSITION SHALL OCCUR ON INTERRUPTION OF ELECTRIC POWER TO THE BCS PANEL.

3. PROVIDE IDENTICAL BCS CONTROL POINTS AND FUNCTIONS FOR EACH IDENTICAL PIECE OF EQUIPMENT.

THE CONTROLS FOR FAN EF-2-1 (SERVING
SERVER ROOM) SHALL FUNCTION AS
FOLLOWS:

1.

A MANUAL PUSH BUTTON SHALL START
AND STOP THE FAN.

A MOTORIZED DISCHARGE DAMPER
SHALL BE INTERLOCKED TO OPEN
WHEN THE FAN IS ON, AND CLOSE
WHEN THE FAN IS OFF. DAMPER SHALL
FAIL OPEN.

M-;OB CONTROLS SCHEMATIC FOR RESTROOM EXHAUST FAN

NTS

M;OS CONTROLS SCHEMATIC FOR SERVER EXHAUST FAN

NTS
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A DATE DESCRIPTION

SHEET NAME:

HVAC CONTROLS
FANS
DATE:
CURRENT: 2020.11.20
TI GMP SET
SHEET:

M-708

TI GMP SET




