
3 4

6'-4" 6'-4" 6'-4"

1'-0" ±

C RIDGEL

3 1/2" 

12"

2 1/2"
HSS3 1/2x2 1/2x1/4

3/8" STIFF PLATE

3/8" PLATE w/ 

(2)-3/4"
⌀

H.S. BOLTS

4"

HSS3x3x1/4 w/ 
5"x3/8"x5" BASE 
& CAP PLATES

CONT. 6"x5/16"x6" 
BENT PLATE

VARIES VARIES

INSULATION -
SEE ARCH.

1 1/2" METAL DECK

1 1/2" METAL DECK

4 1/2"

3 1/2" 

12"

+22'-8 3/4" ±

LT. GA. STUD WALL, 
SEE ARCH.

CONT. 800S162-43

.

3/16

+23'-2 3/8"

CONT. L6x4x5/16 LLV

(2)-#10 TO NEAREST 
DECK FLUTE AT 
EACH STUD

600S162-43 @ 16”o.c.

CONT. 18ga. x 10” P 
SCREW ATTACHED 
TO DECK FLUTES 
w/ #10 @ 12”o.c.

L

(2)-#10 EACH STUD

HSS3x3x1/4 w/ 
5"x1/2"x5" CAP & 
BASE PLATES

SEE DETAIL N/S302

2 1/2"

HSS3 1/2x2 1/2x1/4

1 1/2" METAL DECK

2'-4"

5'-1" ± 5'-0" ±

SEE DETAIL D/S302 (TYP.)

3 1/2" 

12"

1 1/2" METAL DECK

J

CONT. L6x6x5/16

1 1/2" METAL DECK

L3x3x5/16 FRAME 
@ 4'-0"± o.c.

HSS4x4x1/4 @ 4'-0"± o.c. 
w/ 5"x1/2"x5" CAP & 
BASE PLATES

TYP .

1/4

TYP .

1/4

3/16      3-12
TYP.

CONT. 6"x4"x5/16" 
BENT PLATE LLV

600S162-43 @ 16"o.c.

5 1/2"

.

7" 

12"

3'-0"

+12'-0"

SEE ARCH.

3

C RIDGEL

4"

4 1/2"

6"

1/2" PLATE SEAT

+22'-8 3/4" ±

COLUMN - SEE SCHEDULE
1/2" PLATE 
THROUGH COLUMN

+23'-2 3/8"

3 1/2" 

12"
3 1/2" 

12"

#4 @ 12"o.c.

WWM

C12x20.7

1" GRATING

L5x3x5/16 LLV w/ 3/16"
⌀

+ HOOK 
ANCHOR BOLTS @ 12"o.c.

L3x3x1/4 1/4        4
.

3/16
TYP.

#4 WITHIN 16" OF JAMBS 
AND @ 48"o.c. IN-BETWEEN. 
GROUT CELLS SOLID AT 
REINFORCING.

3"

MITER & WELD 
AT CORNER

1/2"

6 1/2"x1/2" PLATE

8" CMU

EQ EQ

BP-1

+9'-4"

COORDINATE w/ ARCH.
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MECHANICAL LEGEND

HR

HS

PD

RG

RL

RS

CO
CO

FD

AD

SD

BDD

F/SD

FD

MOD

12x20

D

R

OED

T

C02

LD

CU/

Ø

W

G

S

F

CHANGE IN DUCT ELEVATION
(R-RISE, D-DROP)

OUTSIDE AIR & EXHAUST DUCT UP
(DASHED LINES FOR DOWN)

RETURN DUCT UP
(DASHED LINES FOR DOWN)

SUPPLY AIR DUCT UP
(DASHED LINES FOR DOWN)

COMBINATION FIRE/SMOKE DAMPER WITH
SMOKE DETECTORS AND ACCESS PANEL

BALANCING VALVE W/ FLOW METER
FITTING (VENTURI TYPE)

2-PIPE VRF (CONSISTING OF REFRIGERANT
SUCTION AND LIQUID)
3-PIPE VRF (CONSISTING OF REFRIGERANT
SUCTION, LIQUID, AND GAS)

REFRIGERANT SUCTION

REFRIGERANT GAS

REFRIGERANT LIQUID

PUMPED DISCHARGE

HEATING WATER SUPPLY

HEATING WATER RETURN

CHECK VALVE

BALL VALVE

GATE VALVE

BUTTERFLY VALVE

GLOBE VALVE

MULTI-PURPOSE VALVE

3-PORT MODULATING CONTROL VALVE

2-PORT MODULATING CONTROL VALVE

RELIEF VALVE

BUCKET STRAINER

Y-STRAINER W/HOSE-END VALVE

FLANGED CONNECTION

GAUGE AND VALVE

INLINE CIRCULATING PUMP

TEMPERATURE/PRESSURE TEST PORT

TEE

THERMOMETER

UNION

PIPING CAP

CONCENTRIC REDUCER

ECCENTRIC REDUCER

MANUAL AIR VENT

AUTOMATIC AIR VENT

PIPE GUIDE OR SLEEVE

PIPE ANCHOR

GAS COCK

PIPING ELBOW DOWN

PIPING ELBOW UP

PIPE CONNECTION BOTTOM

PIPE CONNECTION TOP

FLOOR CLEANOUT

WALL CLEANOUT

HOSE-END VALVE

VALVE IN VERTICAL POSITION

HEAT TRACED AND INSULATED PIPE

FLOOR DRAIN

WATER LEAK DETECTOR

GAS METER

FLEXIBLE CONNECTION

FLEXIBLE DUCT

DOUBLE THICKNESS TURNING VANES

OPEN ENDED DUCT

DUCTWORK WITH SOUND LINING

FLEXIBLE DUCT AND EQUIPMENT CONNECTOR

NEW DUCTWORK

DUCT TRANSITION ROUND TO RECTANGULAR

DUCT TRANSITION

DUCT SIZE (FIRST FIGURE IS SIDE SHOWN)

LINEAR SLOT DIFFUSER

BALANCING DAMPER

MOTOR OPERATED DAMPER

FIRE DAMPER WITH ACCESS PANEL

BACKDRAFT DAMPER

SPLITTER DAMPER

ACCESS DOOR

FIRE DETECTOR (FIRESTAT)

SMOKE DETECTOR

THERMOSTAT

CONNECT TO EXISTING

CARBON DIOXIDE SENSOR

FAN SWITCH

DOOR LOUVER

UNDERCUT DOOR

S

BALL AND TUBE MONITOR

AIR CHANGES / HOUR AC / HR

AIR COOLED CONDENSING UNIT ACCU

ABOVE FINISHED FLOOR AFF

AIR PRESSURE DROP APD

ARCHITECTURAL ARCH

AUTOMATIC TEMPERATURE CONTROLS ATC

BUILDING AUTOMATION SYSTEM BAS

BACK-FLOW PREVENTER BFP

BRAKE HORSEPOWER BHP

BACKWARD INCLINED BI

BRITISH THERMAL UNIT BTU

BRITISH THERMAL UNITS PER HOUR BTUH

CAPACITY CAP

CUBIC FEET PER HOUR CFH

CUBIC FEET PER MINUTE CFM

COLD WATER (DOMESTIC) CW

CONNECT TO EXISTING CX

DRY BULB DB

DIFFERENTIAL BYPASS VALVE DBV

DESIGNATION DESIG

DIAMETER DIA

DOWN DN

DIFFERENTIAL PRESSURE SENSOR DPS

DRAWING(S) DWG

EXHAUST AIR EA

ENTERING AIR TEMPERATURE EAT

ENERGY EFFICIENCY RATIO EER

ENERGY MANAGEMENT CONTROL SYSTEM EMCS

EXTERNAL STATIC PRESSURE ESP

EXISTING TO REMAIN ETR

ENTERING WATER TEMPERATURE EWT

FLEXIBLE CONNECTION  /  FORWARD CURVED FC

FULL LOAD AMPS FLA

FINS PER INCH FPI

FEET PER MINUTE FPM

FEET FT

FACE VELOCITY FV

GALLON(S) GAL

GALLONS PER MINUTE GPM

HEIGHT H

HORSEPOWER HP

HEATING WATER SUPPLY HS

HEATING WATER RETURN HR

HEATER HTR

HERTZ HZ

INCH(ES) IN

KILOWATT KW

LENGTH L

LEAVING AIR TEMPERATURE LAT

POUNDS LBS

LOCKED ROTOR AMPS LRA

LEAVING WATER TEMPERATURE LWT

MAXIMUM MAX

THOUSAND BRITISH THERMAL UNITS PER HOUR MBH

MINIMUM CIRCUIT AMPACITY MCA

MECHANICAL EQUIPMENT ROOM MER

MAXIMUM FUSE SIZE MFS

MINIMUM MIN

MAXIMUM OVERCURRENT PROTECTION MOP

NORMALLY CLOSED NC

NOT IN CONTRACT NIC

NORMALLY OPEN  /  NUMBER NO

NON-POTABLE COLD WATER NPCW

OUTSIDE AIR OA

OPEN END DUCT OED

POUNDS PER SQUARE INCH PSI

PRESSURE PRESS

PUMPED DISCHARGE PD

QUANTITY QTY

RETURN AIR RA

RETURN AIR FAN RAF

RELATIVE HUMIDITY RH

REVOLUTIONS PER MINUTE RPM

REMOVE EXISTING RX

SUPPLY AIR SA

STATIC PRESSURE SP

TESTING AND BALANCING TAB

TOTAL STATIC PRESSURE TSP

TYPICAL TYP

UNLESS OTHERWISE NOTED UON

VARIABLE REFRIGERANT FLOW VRF

VEHICLE EXHAUST AIR VEA

VOLTS V

VARIABLE FREQUENCY DRIVE VFD

WIDTH W

WET BULB WB

WATER COLUMN WC

WATER GAUGE WG

WATER PRESSURE DROP WPD

MECHANICAL ABBREVIATIONS

1. THE MECHANICAL AND PLUMBING CONTRACT DRAWINGS ARE DIAGRAMMATIC AND ARE INTENDED TO INDICATE SCOPE
AND THE GENERAL ARRANGEMENT OF THE SYSTEMS. WHERE APPLICABLE THE FOLLOWING NOTES SHALL APPLY TO ALL
MECHANICAL (HVAC, PLUMBING, PIPING AND FIRE PROTECTION) SYSTEMS.

2. THOUGH SOME DUCTWORK AND PIPING OFFSETS AND TRANSITIONS ARE INDICATED, IT IS NOT THE INTENT OF THE
DRAWINGS TO SHOW ALL OFFSETS AND TRANSITIONS REQUIRED. THE CONTRACTOR SHALL FULLY COORDINATE THE
MECHANICAL WORK WITHIN ITSELF AND WITH THE WORK OF ALL OTHER TRADES TO PROVIDE COMPLETE AND OPERABLE
SYSTEMS WITHOUT INTERFERENCES.

3. PROVIDE APPROVED FIRE STOPPING MATERIAL AROUND ALL DUCTWORK AND PIPING PENETRATIONS THROUGH FIRE
RATED FLOORS AND WALLS. REFER TO ARCHITECTURAL DRAWINGS FOR LOCATIONS OF FIRE RATED FLOORS AND WALLS.
PROVIDE FIRE DAMPERS AT ALL DUCT PENETRATIONS THROUGH FLOORS AND FIRE RATED WALLS AND FIRE/SMOKE
DAMPERS AT ALL PENETRATIONS THROUGH SHAFT ENCLOSURES.

4. SUPPORT ALL EQUIPMENT (I.E. DOAS, FANS, ETC.) FROM STRUCTURE WITH SPECIFIED VIBRATION ISOLATION.

5. PROVIDE ACCESS PANELS WHERE REQUIRED FOR ADEQUATE ACCESS TO ALL CONCEALED EQUIPMENT, VALVES,
DAMPERS AND CONTROLS.

6. ALL DUCT SIZES REFER TO INTERNAL FREE AREA. REFER TO DRAWINGS AND SPECIFICATIONS FOR INTERNAL INSULATION
AND SOUND LINING PRIOR TO FABRICATION.

7. ALL DUCTWORK SHALL BE CONSTRUCTED OF RIGID SHEET METAL UNLESS OTHERWISE NOTED.

8. REFER TO DOOR SCHEDULE ON ARCHITECTURAL DRAWINGS FOR UNDER CUT DIMENSIONS AND DOOR LOUVER SIZES.

9. COORDINATE DIFFUSER, REGISTER AND GRILLE LOCATIONS AND BORDER TYPES WITH ARCHITECTURAL REFLECTED
CEILING PLAN.

10. INSTALL DUCTWORK AND PIPING MAINS TIGHT TO UNDERSIDE OF STRUCTURE UNLESS OTHERWISE INDICATED.

11. REFER TO MECHANICAL DETAILS FOR TYPICAL EQUIPMENT CONNECTIONS.

12. PROVIDE CONDENSATE DRAIN PIPING FROM EACH AIR HANDLING UNIT TO NEAREST FLOOR DRAIN. PROVIDE CLEAN OUT
AT EACH ELBOW. SIZE PER MANUFACTURER.

13. AIR CONDITIONING (A/C) CONDENSATE PIPING SHALL BE EXTENDED FROM ALL A/C CONDENSATE SOURCE EQUIPMENT
(DOAS, VRF INDOOR UNITS, SPLIT SYSTEM A/C UNITS, ETC.) AND CONNECTED TO THE NEAREST STORM WATER PIPE/DRAIN
LOCATION. SIZE PER MANUFACTURER.

14. AS AN INTEGRAL PART OF THESE DOCUMENTS, THE CONTRACTOR SHALL REFER TO THE SPECIFICATIONS FOR
ADDITIONAL INFORMATION.

15. PRIOR TO THE BALANCING OF SYSTEMS BY THE AABC CERTIFIED BALANCING CONTRACTOR, ALL LOW PRESSURE
SYSTEMS SHALL BE TESTED BY THE MECHANICAL CONTRACTOR FOR DUCT LEAKAGE. DUCT LEAKAGE SHALL NOT EXCEED
1% FOR A DURATION OF TEN (10) MINUTES. SEE SPECIFICATIONS FOR ADDITIONAL TESTING CRITERIA.
INSULATION MATERIALS SHALL NOT BE APPLIED UNTIL SYSTEMS HAVE BEEN WITNESSED, DOCUMENTED AND SUBMITTED
TO MEET THE ABOVE TESTING REQUIREMENTS. REFER SPECIFICATIONS FOR SYSTEMS INDICATED AS LOW PRESSURE.
THE BALANCE CONTRACTOR SHALL WITNESS AND CERTIFY ALL DUCT PRESSURE TESTS.

16. CONTRACTOR SHALL TEST/BALANCE ALL AIR AND HYDRONIC EQUIPMENT AND DEVICES INDICATED ON THE DOCUMENTS. 
AIR SYSTEM EQUIPMENT AND DEVICES SHALL INCLUDE, BUT NOT BE LIMITED TO: AIR HANDLING EQUIPMENT (DOAS UNITS,
VRF INDOOR UNITS, ETC.), FANS, AIR VOLUME TERMINAL UNITS, AIR DEVICES, DUCT MOUNTED VOLUME DAMPERS, HOODS,
ETC.  HYDRONIC EQUIPMENT AND DEVICES SHALL INCLUDE, BUT NOT BE LIMITED TO: BOILERS, RADIANT FLOOR SYSTEMS,
COILS, BALANCING VALVES, ETC.  BALANCE ALL EQUIPMENT AND DEVICES TO THE AIR/WATER FLOWS (CFM OR GPM)
INDICATED ON THE DOCUMENTS (WHERE FLOWS ARE NOT CLEARLY INDICATED, CONTACT THE A/E FOR CLARIFICATION).

17. SEE SPECIFICATIONS FOR SEISMIC REQUIREMENTS, WHERE APPLICABLE.

18. WHERE PIPING PENETRATES CONCRETE WALL AND SLABS, PROVIDE GROUND PENETRATING RADAR (GPR) SCAN TO
IDENTIFY THE LOCATION OF REBAR. SUBMIT RESULTS TO OWNER AND ENGINEER FOR REVIEW.

19. SEE ARCHITECTURAL DOCUMENTS FOR ROOFING REQUIREMENTS.

20. PROVIDE SURFACE PREPARATION, PRIMING AND PAINTING OF ALL MECHANICAL AND BOILER ROOM FLOORS TO PROVIDE
A SMOOTH, CLEANABLE SURFACE. PRIMER AND PAINT SHALL BE APPROPRIATE FOR CONCRETE SLAB SURFACES. SEE
SPECIFICATION SECTIONS "PAINTING" AND “HVAC RELATED WORK”, WHERE APPLICABLE, FOR ADDITIONAL PAINTING
REQUIREMENTS. COLOR SHALL BE SELECTED BY THE A/E.

21. WHERE MOTOR STARTERS AND/OR VARIABLE FREQUENCY DRIVES (VFD'S) ARE INDICATED FOR MECHANICAL EQUIPMENT,
THEY SHALL COMPLY WITH ALL REQUIREMENTS OUTLINED WITH THE ELECTRICAL SPECIFICATIONS FOR MOTOR
STARTERS AND VFD'S. WHERE MOTOR STARTERS AND/OR VFD'S ARE PROVIDED BY THE MECHANICAL CONTRACTOR, OR
AS A PORTION OF A PACKAGED MECHANICAL UNIT, THE ELECTRICAL SPECIFICATIONS SHALL ALSO APPLY. ALL VFD'S FOR
THE PROJECT, WHETHER PROVIDED BY THE MECHANICAL OR ELECTRICAL CONTRACTOR, SHALL BE PROVIDED BY A
SINGLE MANUFACTURER, AND SHALL INCLUDE THE SAME FEATURES AND OPTIONS.

22. UNLESS INDICATED OTHERWISE, ALL EXPOSED PIPING IN ALL FINISHED AREAS SHALL BE COVERED WITH A 16-GAUGE
STEEL PRIMED AND PAINTED METAL COVER. THE COVER SHALL BE SECURED TO AN ADJACENT STRUCTURE AND PAINTED
TO MATCH ADJACENT SURFACES.

23. EXPANSION LOOPS AND ANCHORS SHALL BE PROVIDED ON ALL HYDRONIC AND REFRIGERANT PIPING SYSTEMS WHICH
CROSS BUILDING EXPANSION JOINTS AND ALL HORIZONTAL AND VERTICAL PIPE LENGTHS EXCEEDING 100 FEET.
REFRIGERANT EXPANSION LOOPS SHALL BE INSTALLED IN ACCORDANCE WITH EQUIPMENT MANUFACTURER'S
RECOMMENDATIONS.

MECHANICAL GENERAL NOTES

1. THIS FIRE STATION IS ASSIGNED TO SEISMIC DESIGN CATEGORY D AND IS
OCCUPANCY CATEGORY IV AS DEFINED BY CHAPTER 1 OF ASCE 7. SEE STRUCTURAL
DRAWINGS FOR SEISMIC DESIGN DATA.

2. ALL HVAC, PLUMBING & FIRE PROTECTION SYSTEMS AND EQUIPMENT ARE REQUIRED
FOR THE CONTINUED OPERATION OF THE FIRE STATION AFTER AN EARTHQUAKE AND
SHALL BE ASSIGNED A COMPONENT SEISMIC IMPORTANCE FACTOR OF 1.5 IN
ACCORDANCE WITH CHAPTER 13 OF ASCE 7.

3. THE MECHANICAL/PLUMBING/FIRE PROTECTION CONTRACTORS SHALL SUBMIT SHOP
DRAWINGS AND CALCULATIONS PREPARED IN ACCORDANCE WITH THE IBC AND ASCE
7 BEARING THE SEAL OF A PROFESSIONAL ENGINEER REGISTERED IN THE STATE OF
PENNSYLVANIA WHO IS QUALIFIED TO DESIGN SEISMIC RESTRAINT SYSTEMS. AS AN
ALTERNATIVE TO EQUIPMENT SEISMIC CALCULATIONS, CONTRACTORS MAY SUBMIT
EQUIPMENT SEISMIC CERTIFICATES BY A NATIONALLY RECOGNIZED TESTING
STANDARD PROCEDURE.  SHOP DRAWINGS SHALL INCLUDE SEPARATE DETAILS AND
CALCULATIONS FOR EACH SEPARATE SYSTEM, DEVICE OR ELEMENT. THE APPROVAL
OF SEISMIC BRACING SHOP DRAWINGS SHALL BE REQUIRED PRIOR TO THE
INSTALLATION OF ANY BUILDING SYSTEMS OR COMPONENTS.

SEISMIC DESIGN REQUIREMENTS
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DRAWING NOTES:

GENERAL NOTES:

1. REFER TO M001 FOR MECHANICAL LEGEND, ABBREVIATIONS AND 
GENERAL NOTES.

2. ROUTE ALL DUCTWORK IN PLENUM SPACE BELOW TRUSSES 
UNLESS OTHERWISE NOTED.

1. 36x52 INTAKE LOUVER. PROVIDE WITH SHEET METAL 
PLENUM FULL SIZE OF LOUVER OPEN TO APPARATUS BAY. 
PROVIDE WITH MOTOR OPERATED DAMPER. REFER TO 
ARCHITECTURAL DRAWINGS FOR MORE INFORMATION.

2. 10x10 TRANSFER DUCT. AIR DEVICES SHALL BE TYPE E.

3. REFER TO M301 FOR WORK IN THIS AREA.

4. 10x10 TRANSFER DUCT. AIR DEVICE WITHIN TOILET ROOM 
SHALL BE TYPE F. OTHER DEVICE SHALL BE TYPE E.

5. 12x12 EXHAUST AIR DUCT TO MEZZANINE 201. REFER TO 
M301 FOR CONTINUATION. PROVIDE SMOKE DAMPER AT 
PARTITION.

6. 10x12 OUTSIDE AIR DUCT UP TO MEZZANINE 201. REFER TO 
M301 FOR CONTINUATION.

7. EQUIPMENT CLEARANCE (TYPICAL).

8. 32x32 EXHAUST LOUVER. PROVIDE WITH SHEET METAL 
PLENUM FULL SIZE OF LOUVER. PROVIDE PLENUM WITH  
BAFFLE SEPERATING THE TWO EXHAUST AIRFLOWS. REFER 
TO ARCHITECTURAL DRAWINGS FOR MORE INFORMATION.

9. OPENED ENDED DUCT IN KITCHEN PLENUM SPACE ABOVE 
CLOUD CEILING. PROVIDE WITH SCREEN.

10. SPACE PRESSURE SENSOR FOR CONTROL OF DOAS-1 
RELIEF FAN. MOUNT AT 8 FEET ABOVE FINISHED FLOOR.

11. RADIANT FLOOR MANIFOLD CABINET MOUNTED ON WALL.

12. BALANCE OUTDOOR AIR DAMPER TO 625 CFM.

13. KITCHEN RANGE EXHAUST DUCT UP. TERMINATE AT ROOF.

14. 10x8 OUTDOOR AIR DUCT UP.

15. EXHAUST LOUVER. REFER TO ARCHITECTURAL DRAWINGS 
FOR MORE INFORMATION.

16. AIR DEVICE SERVED FROM MEZZANINE ABOVE. REFER TO 
M301 FOR CONTINUATION.

17. 72x8 INTAKE LOUVER. PROVIDE WITH SHEET METAL PLENUM 
FULL SIZE OF LOUVER OPEN TO APPARATUS BAY. PROVIDE 
WITH MOTOR OPERATED DAMPER. REFER TO 
ARCHITECTURAL DRAWINGS FOR MORE INFORMATION.

18. CONCRETE PAD (TYP). REFER TO STRUCTURAL DRAWINGS 
FOR MORE INFORMATION.

19. INTAKE LOUVER. REFER TO ARCHITECTURAL DRAWINGS 
FOR MORE INFORMATION.

20. 57X30 INTAKE LOUVER. PROVIDE WITH SHEET METAL 
PLENUM FULL SIZE OF LOUVER. REFER TO ARCHITECTURAL 
DRAWINGS FOR MORE INFORMATION.

21. CORRIDOR TO REMAIN FREE OF ANY EXPOSED DUCTWORK 
OR PIPING THAT DOES NOT PERTAIN TO THE IMMEDIATE 
FUNCTION OF THE CORRIDOR.

22. RADIANT FLOOR MANIFOLD CABINET MOUNTED ON WALL 
UNDER STAIR CASE.

23. CABINET DRYER EXHAUST. INSTALL AND CONFIGURE PER 
MANUFACTURER'S RECOMMENDATIONS.
PAINT DUCTWORK OR DUCT INSULATION TO MATCH 
EXPOSED STRUCTURE.

24. 16x14 EXHAUST AIR DUCT TO MEZZANINE 201. REFER TO 
M301 FOR CONTINUATION. PROVIDE SMOKE DAMPER AT 
PARTITION.

25. 16x12 OUTSIDE AIR DUCT TO MEZZANINE 201. REFER TO 
M301 FOR CONTINUATION. PROVIDE SMOKE DAMPER AT 
PARTITION.

26. 14x14 OUTSIDE AIR DUCT TO MEZZANINE 201. REFER TO 
M301 FOR CONTINUATION. PROVIDE SMOKE DAMPER AT 
PARTITION.

27. 20x20 OUTSIDE AIR DUCT TO MEZZANINE 201. REFER TO 
M301 FOR CONTINUATION.

28. 18x16 EXHAUST AIR DUCT TO MEZZANINE 201. REFER TO 
M301 FOR CONTINUATION.

29. 4" RIGID DRYER EXHAUST DUCTWORK DOWN TO DRYER AND 
UP TO MEZANINE 201. REFER TO M301 FOR CONTINUATION.

30. 4" RIGID DRYER EXHAUST DUCTWORK TO MEZZANINE 201. 
REFER TO M301 FOR CONTINUATION.

31. TERMINATE DRYER EXHAUST PER MANUFACTURER'S 
RECOMMENDATIONS.

32. CONFIGURE DRYER EXHAUST PER MANUFACTURER'S 
RECOMMENDATIONS.

33. 4" RIGID DRYER EXHAUST DUCTWORK DOWN TO DRYER.
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DRAWING NOTES:

GENERAL NOTES:

1. REFER TO M001 FOR MECHANICAL LEGEND, ABBREVIATIONS AND 
GENERAL NOTES.

2. THE HATCHED AREAS INDICATE ZONES TO BE HEATED BY IN-FLOOR 
RADIANT HEATING SYSTEM.

3. SIZE AND CONFIGURE REFRIGERANT PIPING AND ACCESSORIES IN 
ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS.  
PROVIDE HANGERS/SUPPORTS AND EXPANSION COMPENSATION 
DEVICES IN ACCORDANCE WITH SPECIFICATIONS AND 
MANUFACTURER'S RECOMMENDATIONS.

1. VRF-1 REFRIGERANT PIPING TO MEZZANINE LEVEL. REFER 
TO M301 FOR CONTINUATION.

2. IN-SLAB RADIANT HEATING MANIFOLD PANEL.

3. HEATING WATER TUBING TO UNDERFLOOR RADIANT HEAT 
SYSTEM. INSTALL TUBING TIGHT TO TOP SIDE OF REBAR. 
PROVIDE SLEEVES WHEN TUBING PENETRATES FLOOR SLAB 
AND AT EXPANSION JOINTS. INSTALL IN ACCORDANCE WITH 
MANUFACTURERS'S RECOMMENDATIONS. REFER TO 
STRUCTURAL DRAWINGS FOR MORE INFORMATION.

4. REFER TO HEATING PIPING SCHEMATIC 1 / M-302.

5. 2-PIPE VRF PIPING CONTAIN REFRIGERANT SUCTION AND 
LIQUID.

6. 3-PIPE VRF PIPING CONTAIN REFRIGERANT SUCTION, LIQUID, 
AND GAS.

7. ACCU MOUNTED AT GRADE ON EQUIPMENT PAD.

8. A/C UNIT MOUNTED ON WALL (TYP).

9. A/C UNIT SUSPENDED FROM STRUCTURE WITH VIBRATION 
ISOLATION (TYP).

10. PROVIDE FREEZE PROTECTION T-STAT TO SIGNAL AN ALARM 
TO THE BAS IF THE SPACE TEMPERATURE FALLS BELOW 40 
DEGREES F (ADJUSTABLE). INTALL T-STAT AT SAME 
ELVATION AS SPRIKNLER PIPING.

11. TRENCH DRAIN (TYP). RADIANT FLOOR TUBING SHALL AVOID 
THIS AREA.

12. BOLT DOWN ZONE FOR STAIRS. RADIANT FLOOR TUBING 
SHALL AVOID THIS AREA.

13. RS AND RL PIPING. SIZE PER MANUFACTURER'S 
RECOMMENDATIONS.

14. RADIANT FLOOR ZONE 1 THERMOSTAT.

15. RADIANT FLOOR ZONE 2 THERMOSTAT.

16. PROVIDE CO AND NO2 SENESORS. MOUNT CO SENSOR ON 
WALL AT 5 FEET ABOVE FINISHED FLOOR. MOUNT NO2 
SENSOR ON WALL AT 1 FOOT ABOVE FINISHED FLOOR. 
INSTALL PER MANUFACTURER'S RECOMMENDATIONS.

17. DOAS-1 REFRIGERANT PIPING.

18. DOAS-1 REFRIGERANT PIPING TO MEZZANINE LEVEL. REFER 
TO M301 FOR CONTINUATION.

19. PROVIDE ACU-19  REMOTE TEMPERATURE SENSOR.

20. PROVIDE ACU-01 REMOTE TEMPERATURE SENSOR.

21. HEATING WATER SUPPLY AND RETURN PIPING UP TO 
MEZZANINE 202. REFER TO M301 FOR CONTINUATION.

22. HEATING WATER SUPPLY AND RETURN PIPING. REFER TO 
SCHEMATIC ON M502 FOR MORE INFORMATION.
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SCALE:  1/8" = 1'-0"
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100 VESTIBULE

101 LOBBY

102 WOMEN

102.1 JAN

103 MEN

103.1 JAN

104 MEETING

104.1 STOR

104.2 OFFICE

105 OFFICE

106 OFFICE

107 OFFICE

108 OFFICE

109 WATCH OFFICE

109.1 OFFICE

110 CHIEF'S OFFICE

111 CONFERENCE

113 COPY

114 OFFICE

115 SHOWER

115.1 MECH

116 SHOWER

117 LAUNDRY

118 ELEC.

119 FITNESS

120 SHOWER

121 SHOWER

122 MECH

123 BUNK

124 BUNK

125 BUNK

126 BUNK

127 BUNK

128 BUNK

129 IT

129.1 ST.

130 CORRIDOR

131 CORRIDOR

133 KITCHEN

134 DAY ROOM

135 CLEAN ROOM

136 SHOWER

137 SHOWER

138 TURNOUT GEAR

139 DECON

140 APPARATUS BAY

141 ELEC.

141.1 STORAGE

142 WORKSHOP

143 ENGINEER

144 TOILET

145 SCBA

146 UTILITY

147 VESTIBULE

SCALE:   1/8" = 1'-0"
1

FIRST FLOOR PLAN - HVAC PIPING

N

NO. DESCRIPTION DATE



GENERAL NOTES:

1. REFER TO M001 FOR MECHANICAL LEGEND, ABBREVIATIONS AND 

GENERAL NOTES.

2. SIZE AND CONFIGURE REFRIGERANT PIPING AND ACCESSORIES IN 

ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.

3. REFER TO M502 FOR HEATING WATER PIPE SIZES AND 

CONFIGURATION.

DRAWING NOTES:

1. 20x20 OUTDOOR AIR DUCT DOWN TO DOAS-1.

2. 6" OUTDOOR AIR DUCT DOWN TO DEVICE SERVING 109 -

WATCH OFFICE. REFER TO M101 FOR CONTINUATION.

3. 10x12 OUTSIDE AIR DUCT DOWN TO 138 TURNOUT GEAR. 

REFER TO M101 FOR CONTINUATION.

4. CONCENTRIC BOILER VENT KIT.

5. CHEMICAL BYPASS FEEDER.

6. DOAS-1 DDC PANEL MOUNTED ON WALL.

7. 12x12 EXHAUST AIR DUCT TO ADMINISTRATION AREA OF 

BUILDING. REFER TO M101 FOR CONTINUATION. PROVIDE 

SMOKE DAMPER AT PARTITION.

8. VRF-1 REFRIGERANT PIPING TO ADMINISTRATION AREA OF 

BUILDING. REFER TO M201 FOR CONTINUATION.

9. DASHED LINE RERESENTS ELECTRICAL ROOM LOCATED 

BELOW MEZZANINE. NO MECHANICAL WORK SHALL 

PENETRATE MEZZANINE WITHIN THE DASHED LINE.

10. 2 1/2" HEATING WATER SUPPLY/RETURN DOWN TO FIRST 

FLOOR. REFER TO M201 FOR CONTINUATION

11. REFRIGERANT SUCTION AND LQUID PIPING. SIZE PER 

MANUFACTURER'S RECOMMENDATIONS.

12. REFRIGERANT SUCTION, LIQUID, AND GAS PIPING. SIZE PER 

MANUFACTURER'S RECOMMENDATIONS.

13. EXHAUST LOUVER. REFER TO ARCHITECTURAL DRAWINGS 

FOR MORE INFORMATION.

14. PROVIDE DUCTWORK WITH SOUND LINING.

15. DOMESTIC WATER HEATER FLUE UP THROUGH ROOF. 

INSTALL PER MANUFACTURER'S RECOMMENDATIONS.

16. HEATING WATER SUPPLY AND RETURN PIPING RACKED ON 

WALL. REFER TO M401 AND M502 FOR MORE INFORMATION.

17. DOAS-1 REFRIGERANT PIPING.

18. MOUNT BOILERS ON SINGLE EQUIPMENT PAD.

19. DOAS-1 SHALL BE MOUNTED ON EQUIPMENT PAD.

20. 14x14 OUTSIDE AIR DUCT TO ADMINISTRATION AREA OF 

BUILDING. REFER TO M101 FOR CONTINUATION. PROVIDE 

SMOKE DAMPER AT PARTITION.

21. 16x12 OUTSIDE AIR DUCT TO ADMINISTRATION AREA OF 

BUILDING. REFER TO M101 FOR CONTINUATION. PROVIDE 

SMOKE DAMPER AT PARTITION.

22. 20x20 OUTSIDE AIR DUCT TO SPACE 139 DECON. REFER TO 

M101 FOR CONTINUATION.

23. 16x18 EXHAUST AIR DUCT TO SPACE 139 DECON. REFER TO 

M101 FOR CONTINUATION.

24. 16x14 EXHAUST AIR DUCT TO SPACE 139 DECON. REFER TO 

M101 FOR CONTINUATION. PROVIDE SMOKE DAMPER AT 

PARTITION.

25. 4" RIGID DRYER EXHAUST TO ADMINISTRATION SIDE OF 

BUILDING. REFER TO M301 FOR CONTINUATION.

26. 4" RIGID DRYER EXHAUST DUCTWORK DOWN TO 135 CLEAN 

ROOM. REFER TO M101 FOR CONTINUATION.

27. 6x6 EXHAUST DUCT DOWN TO TOILET ROOM AIR DEVICE. 

REFER TO M101 FOR CONTINUATION.

28. 8x8 OUTSIDE AIR DUCT DOWN TO 135 CLEAN ROOM. REFER 

TO M101 FOR CONTINUATION.

29. 32x22 EXHAUST AIR DUCT DOWN TO 145 SCBA. REFER TO 

M101 FOR CONTINUATION.

30. VRF-1 REFRIGERANT PIPING TO 139 DECON. REFER TO M201 

FOR CONTINUATION.

31. DOAS-1 REFRIGERANT PIPING TO 139 DECON. REFER TO 

M201 FOR MORE INFORMATION.
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GENERAL NOTES:

1. REFER TO M001 FOR MECHANICAL LEGEND, ABBREVIATIONS AND 

GENERAL NOTES.

2. SIZE AND CONFIGURE REFRIGERANT PIPING AND ACCESSORIES IN 

ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.

DRAWING NOTES:

1. HEATING WATER SUPPLY AND RETURN PIPING. REFER TO 

HEATING WATER SCHEMATIC ON M502 FOR PIPE SIZES AND 

ADDITIONAL INFORMATION.

2. 48x48 EXHAUST AIR LOUVER. REFER TO ARCHITECTURAL 

DRAWINGS FOR MORE INFORMATION.

3. RADIANT FLOOR ZONE 1 MANIFOLD CABINET.

4. RADIANT FLOOR ZONE 2 MANIFOLD CABINET.

5. BOILER FLUE. INSTALL PER MANUFACTURER'S 

RECOMMENDATIONS.

6. 8x72 INTAKE LOUVER. REFER TO ARCHITECTURAL 

DRAWINGS FOR MORE INFORMATION.

7. REFRIGERANT PIPING. SIZE AND INSTALL PER 

MANUFACTURER'S RECOMMENDATIONS.

8. HEATING WATER TUBING TO UNDERFLOOR RADIANT HEAT 

SYSTEM. INSTALL TUBING TIGHT TO TOP SIDE OF REBAR. 

PROVIDE SLEEVES WHEN TUBING PENETRATES FLOOR SLAB 

AND AT EXPANSION JOINTS. INSTALL IN ACCORDANCE WITH 

MANUFACTURERS'S RECOMMENDATIONS. REFER TO 

STRUCTURAL DRAWINGS FOR MORE INFORMATION.
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GENERAL NOTES:

1. REFER TO M001 FOR MECHANICAL LEGEND, ABBREVIATIONS AND 

GENERAL NOTES.

2. SIZE AND CONFIGURE REFRIGERANT PIPING AND ACCESSORIES IN 

ACCORDANCE WITH MANUFACTURERS RECOMMENDATIONS.

DRAWING NOTES:

1. VRF-1 REFRIGERANT PIPING. SIZE AND INSTALL PER 

MANUFACTURER'S RECOMMENDATIONS.

2. WATER HEATER FLUE. INSTALL AND TERMINATE PER 

MANUFACTURER'S RECOMMENDATIONS.

3. 10x10 TRANSFER DUCT. AIR DEVICES SHALL BE TYPE E.

4. 12x16 OUTSIDE AIR DUCTWORK TO 

ADMINSTRATION/OFFICES. REFER TO M101 FOR 

CONTINUATION.

5. 12x12 EXHAUST AIR DUCTWORK TO 

ADMINISTRATION/OFFICES. REFER TO M101 FOR 

CONTINUATION.

6. 14x16 EXHAUST AIR DUCTWORK TO 

ADMINSTRATION/OFFICES. REFER TO M101 FOR 

CONTINUATION.

7. 14x14 OUTSIDE AIR DUCTWORK TO 

ADMINSTRATION/OFFICES. REFER TO M101 FOR 

CONTINUATION.

8. 58x30 OUTSIDE AIR INTAKE LOUVER. REFER TO 

ARCHITECTURAL DRAWINGS FOR MORE INFORMATION.

9. 32x32 EXHAUST AIR LOUVER. REFER TO ARCHITECTURAL 

DRAWINGS FOR MORE INFORMATION.

10. DOAS-1 DDC PANEL MOUNTED ON WALL.

11. DOAS-1 REFRIGERANT PIPING.
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3

MEZZANINE PLAN WEST - 3D

SCALE:   1/4" = 1'-0"
1

MEZZANINE PLAN WEST SECTION 1
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MAIN DUCT

15° MAX

DOUBLE THICKNESS
AIRFOIL TURNING VANES

VOLUME DAMPERS
(LOW PRESSURE
SYSTEMS ONLY)

A+B

A

B

NOTE: MAJOR DUCT IS ANY SIDE 25" OR GREATER
RECTANGULAR ELBOWS ONLY WHERE SHOWN.

NO SCALE
MAJOR DUCT BRANCH DETAIL2

NO SCALE

MAIN DUCT

STRAIGHT DUCT45°

VOLUME DAMPER
(LOW PRESSURE
SYSTEMS ONLY)1/4 A (4" MIN)

A

15° MAX

VOLUME DAMPER
(LOW PRESSURE
SYSTEMS ONLY)

A

A+B

MAIN DUCT

15° MAX

VOLUME DAMPER
(LOW PRESSURE
SYSTEMS ONLY)

B

DOUBLE THICKNESS
AIRFOIL TURNING VANES

NOTE: THIS DETAIL APPLIES TO BOTH ELBOWS & TEES IN VERTICAL AND
HORIZONTAL APPLICATIONS.

NO SCALE
RECTANGULAR ELBOW DUCT TEE DETAIL3

MINOR DUCT BRANCH DETAIL PLAN VIEW

SECTION VIEW

BELLMOUTH OR CONICAL TAKE-OFF SECURED
WITH SCREWS AND SEALED TO MAIN DUCT

VOLUME DAMPER

ROUND METAL DUCT (SIZE PER PLANS
WITH DUCT WRAP INSULATION)

SUPPLY AIR DIFFUSER

METAL TIGHTENING
BAND & CLAMPS

SUPPORTS TO STRUCTURAL
OR CONCRETE DECK (NOT
METAL DECK)

ROUND METAL
DUCT (45° ELBOW)

PROVIDE DUCT WRAP
INSULATION FOR EXPOSED
DUCT FITTINGS AND ENTIRE TOP
SURFACE AND NECK OF
DIFFUSER. SEAL ALL EDGES

CEILING SUPPLY
AIR DIFFUSER

LOW PRESSURE
SUPPLY AIR DUCT
MAIN WITH 1"
SOUND LINING

VOLUME DAMPER

ROUNDED SHEETMETAL
SUPPORT SADDLES

FLEXIBLE DUCTWORK
(MAX LENGTH 3'-0")

ROUND METAL DUCT (WITH
DUCT WRAP INSULATION)

CEILING

NO SCALE
ROUND NECK DIFFUSER DETAIL4

TIGHTENING BAND &
CLAMP (TYP)

AIR HANDLING UNIT

UNION

PLUGGED CLEAN-OUT TEE

SLOPE

WATER LEVEL
WHEN UNIT IS OFF

A

B

SLOPED PAN

HOUSEKEEPING PAD

NOTE: HOUSEKEEPING PAD SHALL BE A MINIMUM OF 4" IN HEIGHT AS REQUIRED TO
ACCOMMODATE THE CONDENSATE TRAP INSTALLATION ABOVE THE FLOOR.

A = (TSP - ESP) x 1.0" + 1.0"

B = A x 0.5"

NO SCALE

CONDENSATE DRAIN PIPING
WITH DRAW THROUGH TRAP DETAIL5

1. PROVIDE MINIMUM LENGTH OF STRAIGHT PIPING UPSTREAM OF FLOW METER FITTING
AS RECOMMENDED BY THE MANUFACTURER .

2. WHERE TWO PUMPS ARE PIPED TO A COMMON MANIFOLD AND OPERATE AS A PRIMARY
AND STAND-BY (LEAD-LAG ARRANGEMENT) ONE FLOW METER FITTING MAY BE UTILIZED
IN THE COMMON MANIFOLD PIPE.

3. THE MULTI-PURPOSE VALVE SHALL BE USED FOR THROTTLING AND THE FLOW METER
FITTING SHALL BE USED FOR FLOW MEASUREMENT.

BALL VALVE

LUBRICATION
JOINTS

MOTOR

UNION (TYP)

NIPPLE

MULTI-PURPOSE
VALVE

BALL VALVE

FLOW METER FITTING
(VENTURI TYPE)

PIPE FROM SYSTEM, SEE
PLANS FOR CONTINUATION

REDUCING TEE

1/4" SHUT-OFF
COCK

IN-LINE CIRCULATING
PUMP, SEE SCHEDULE
FOR CAPACITY

2" DIAL COMPOUND
GAUGE 0-30"HG
VACUUM, 0-60PSI
PRESSURE

REDUCING TEE

1/4" SHUT-OFF COCK. GAUGE TO
BE LEFT SHUT OFF EXCEPT
WHEN ACTUALLY CHECKING
SYSTEM PRESSURES

BALL VALVE

PIPE TO SYSTEM, SEE
PLANS FOR CONTINUATION

FL
O

W

NOTES:

NO SCALE
IN-LINE PUMP DETAIL1

SLAB

RETURN DUCT

BLACK SPRAY PAINT

CEILING

GRILLE/REGISTER

INTERIOR PARTITION

FINISHED FLOOR

RA

NO SCALE
TRANSFER DUCT DETAIL11

RA

METAL SCREEN
FRAME

BOLTS

1/4" SCREEN

ANGLE RIVETED
OR SPOT WELDED
AS REQUIRED

18" MIN

DECK

ANGLE IRON REINFORCING
WHERE REQUIRED

SCREEN

STANDARD DUCT
CONSTRUCTION
SEAMS WATERTIGHT

UPPER DUCT SECTION
NOT CONTINUOUS
THRU ROOF
UPPER DUCT EXTENDS
3" TO 4" BELOW TOP
OF CURB
COUNTER-FLASHING

BASE FLASHING

ROOFING PLIES
CURB

LOWER DUCT SECTION

FLASHING
RECEIVER

WOOD NAILER
NOMINAL 2x4

SEALANT

NOTE: REFER TO ARCHITECTURAL CONSTRUCTION DOCUMENTS FOR ROOF
CONSTRUCTION AND DETAILS OF ALL REQUIRED ROOF WORK INCLUDING BUT
NOT LIMITED TO FLASHING AND COUNTER FLASHING OF CURBS,
PENETRATIONS, ETC.

NO SCALE
GOOSENECK DUCT DETAIL7

CLSTANDARD WEIGHT STEEL
PIPE SLEEVE OF SIZE TO
PASS PIPE AND INSULATION

PIPE AND INSULATION TO
BE CENTERED IN SLEEVES.
DO NOT SUPPORT PIPE
FROM SLEEVE

TERMINATE SLEEVE
FLUSH WITH FINISHED
WALL SURFACES

SEAL OR CAULK SLEEVES
THROUGH FIRE WALL IN A
SMOKE TIGHT MANNER. SEE
FIRESTOPPING SPECIFICATIONS

CL

CL CL

NO SCALE
PIPE SLEEVE DETAIL6

FLEXIBLE DUCT CONNECTION

INLET DUCT WITH
FLEXIBLE CONNECTION

EXHAUST FAN

VIBRATION ISOLATION

CHANNEL SUPPORT
MEZZANINE

EQUIPMENT PAD

NOTES: 1. PROVIDE A MINIMUM OF THREE (3) DUCT DIAMETERS OF STRAIGHT
DUCT AT INLET OF EACH EXHAUST FAN.

NO SCALE
TYPICAL EXHAUST FAN W/ VERTICAL STACK DETAIL10

WALL

DAMPER GUARD

GRAVITY
OPERATED
DAMPER

FAN FAN HOUSING

FAN GUARD

FAN MOTOR

NO SCALE
WALL MOUNTED PROPELLER FAN DETAIL9

LINEAR SLOT DIFFUSER
MOUNTED IN WALL

INTERNALLY LINED S/M
PLENUM 12"x 12" (SEE PLANS
FOR PLENUM LENGTH)

LOW PRESSURE
SUPPLY AIR DUCT

VOLUME DAMPER

NO SCALE
LINEAR SLOT DIFFUSER CONNECTION DETAIL8

LC

ROOF

SUPPORTS. SEE
STRUCTURAL
DRAWINGS

ROD HANGERS

ANGLE RING WELDED
TO STACK. CHANNELS
HUNG FROM BUILDING
STEEL

48"

12"

RAIN CAP

VENTILATED THIMBLE

FLASH AND COUNTERFLASH

ANGLE RING WELDED
TO STACK

INSULATION. SEE
SPECIFICATIONS

NOTE: REFER TO ARCHITECTURAL CONSTRUCTION DOCUMENTS FOR ROOF
CONSTRUCTION AND DETAILS OF ALL REQUIRED ROOF WORK
INCLUDING BUT NOT LIMITED TO FLASHING AND COUNTER FLASHING OF
CURBS, PENETRATIONS, ETC.

NO SCALE
WATER HEATER STACK DETAIL12

NOTE: REFER TO ARCHITECTURAL CONSTRUCTION DOCUMENTS FOR ROOF
CONSTRUCTION AND DETAILS OF ALL REQUIRED ROOF WORK
INCLUDING BUT NOT LIMITED TO FLASHING AND COUNTER FLASHING OF
CURBS, PENETRATIONS, ETC.
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VRF-1

VRF-1 PIPING SCHEMATIC
NO SCALE

3

24x24 CASSETTE
TERMINAL UNIT (TYP)

MODULAR AIR COOLED
CONDENSING UNIT

NO SCALE

DOAS-1 COMPONENT DIAGRAM2

EXHAUST OUTLET

OUTSIDE AIR
INTAKE DUCT

OUTSIDE AIR
DAMPER

ENERGY
REVOCERY
WHEEL FILTER

ENERGY
RECOVERY WHEEL

EXHAUST
FAN

ENERGY
RECOVERY WHEEL
FILTER

EXHAUST
INLET

SUPPLY
OUTLET

NATURAL GAS
FURNACE

SUPPLY FAN
HOT GAS
REHEAT COIL

FILTER
SECTION

DX COOLING
COIL

HR-4

8 PORT HEAT
RECOVERY UNIT

ACU-17

ACU-18

ACU-19

24x24 CASSETTE
TERMINAL UNIT (TYP)

24x24 CASSETTE
TERMINAL UNIT (TYP)

HR-1

4 PORT HEAT
RECOVERY UNIT

24x24 CASSETTE
TERMINAL UNIT (TYP)

HR-2

4 PORT HEAT
RECOVERY UNIT

24x24 CASSETTE
TERMINAL UNIT (TYP)

SPARE PORT (TYP)

ACU-16

ACU-15

ACU-20

ACU-21

ACU-22

ACU-24

ACU-07

ACU-08

ACU-12

ACU-13

ACU-10

ACU-11

ACU-14

ACU-23

ACU-01

ACU-09

ACU-06

ACU-02

ACU-03

ACU-04

ACU-05

CONCEALED DUCTED
TERMINAL UNIT (TYP)

CONCEALED DUCTED
TERMINAL UNIT (TYP)

CONCEALED DUCTED
TERMINAL UNIT (TYP)

CONCEALED DUCTED
TERMINAL UNIT (TYP)

HR

HS

HR

CW MAKE-UP
AUTOMATIC
AIR VENT

THERMOMETER (TYP)

MULTI-PURPOSE VALVE (TYP)

FLEXIBLE CONNECTOR (TYP)

PRESSURE GAUGE (TYP)

WALL MOUNTED IN-LINE
SECONDARY PUMP

EXPANSION TANK MTD
ON CONCRETE PAD

LOW WATER CUT-OFF
W/ ALARM SWITCH (TYP)

TO DRAIN

AIR
SEPARATOR

MANUAL
AIR VENT

12" MAX

BALANCING VALVE
WITH MEMORY STOP
(TYP)

PRESSURE
RELIEF VALVE
(TYP)

GAS-FIRED
CONDENSING BOILER
(TYP)

CHECK VALVE

SAMPLE OUTLET

BYPASS FEEDER
MTD ON
CONCRETE PAD

IN-LINE PRIMARY
PUMP

IN-LINE
PRIMARY
PUMP

ZONE 2
MANIFOLD
CABINET

ZONE 2
MANIFOLD
CABINET

NO SCALE
HEATING WATER SCHEMATIC - CHECK OUT BAY & WEST BAY4

HS

HR

1 1/2"

2"2 1/2"

3/4"
2 1/2"2 1/2"

3"2 1/2" 2 1/2"

2 1/2"

2 1/2"

NOTES:
1. PROVIDE EACH BOILER WITH CONDENSATE NEUTRALIZER.

FLEX DUCT (TYP)

SUPPORT FROM BUILDING STRUCTURE,
LENGTH OF RODS TO SUIT SPACE AVAILABLE

FLEXIBLE CONNECTION

SUPPLY DUCT

DUCTWORK

DUCT VRF UNIT

VIBRATION ISOLATORS

RETURN / OUTSIDE
AIR DUCT

FLEXIBLE CONNECTION

ACU

BOLTS

CONNECT DUCTWORK
TO AHU WITH 1/8"
NEOPRENE GASKET

UNION (TYP)

CONDENSATE PUMP (AS
INDICATED ON PLANS)

PROVIDE DUCT TRANSITION
WHERE REQUIRED (TYP 2 PLACES)

RL
RS

CD

NO SCALE
HORIZONTAL AHU CONENCTION DETAIL1

OUTSIDE AIR DUCT

TO BRANCH SELECTOR

NOTES: 1. PIPING SCHEMATIC IS BASED ON JCI VRF SYSTEM.  PIPING SCHEME MAY DIFFER BETWEEN
MANUFACTURERS.

2. ALL SHUT OFF VALVES INDICATED ON SCHEMATIC SHALL BE LOCATED WITHIN 12" OF ASSOCIATED HEAT
RECOVERY UNIT.

3. SIZE ALL REFRIGERANT PIPING PER MANUFACTURERS RECOMMENDATIONS.
4. WHERE SPARE PARTS ARE INDICATED IN THE SCHEMATIC ABOVE, PROVIDE PORT THAT CAN

ACCOMMODATE AN ADDITIONAL 7.5 NOMINAL MBH TERMINAL UNIT.

HR-3

SPARE PORT (TYP)

SPARE PORT (TYP)

SPARE PORT (TYP)

SPARE PORT (TYP)

HR-5

8 PORT HEAT
RECOVERY UNIT

SPARE PORT (TYP)

SPARE PORT (TYP)

SPARE PORT (TYP)

8 PORT HEAT
RECOVERY UNIT

ZONE 1
MANIFOLD
CABINET

ZONE 1
MANIFOLD
CABINET

1 1/2"

IN-FLOOR
TEMPERATURE
SENSOR

NOTES:
1. PROVIDE FLEX DUCT CONNECTIONS AT ALL DUCT CONNECTION

TO THE DOAS UNIT.
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SPACE CONTROL
A. VRF TERMINAL UNIT:

1. THE UNIT SHALL MODULATE THE ELECTRONIC EXPANSION VALVE TO MAINTAIN THE
ADJUSTABLE SPACE TEMPERATURE SETPOINT AS INDICATED IN DESIGN CONDITIONS
SCHEDULE ON DRAWING M601.

2. SPACE TEMPERATURE SENSORS SHALL BE WALL MOUNTED WITH 2-HOUR LOCAL USER
ADJUSTABILITY AND SETPOINT ADJUSTMENT AT BAS.

3. MORNING WARMUP/COOLDOWN - SYSTEM SHALL AUTOMATICALLY START HEATING OR
COOLING AS REQUIRED TO REACH SPACE TEMPERATURE SETPOINT AT THE START OF THE
SCHEDULED OCCUPIED PERIOD.  CONTROLLER SHALL DETERMINE BEGINNING OF
WARMUP/COOLDOWN PERIOD BASED ON SPACE TEMPERATURE, OCCUPIED SPACE
TEMPERATURE SETPOINT, AND AMBIENT TEMPERATURE.

B. DUCTED VRF UNIT:

1. THE UNIT SHALL MODULATE THE ELECTRONIC EXPANSION VALVE TO MAINTAIN ADJUSTABLE
RETURN AIR TEMPERATURE SETPOINT AS INDICATED IN DESIGN CONDITIONS SCHEDULE ON
DRAWING M601.

C. DUCTLESS SPLIT SYSTEMS DSS-1, DSS-4, AND DSS-7:

1. PROVIDE COOLING ONLY DUCTLESS SPLIT SYSTEMS FOR IT AND ELECTRIC ROOMS.

2. SIGNAL AN ALARM TO THE BAS IF THE SPACE TEMPERATURE RISES 5°F ABOVE SETPOINT OR
FALLS BELOW 40°F (ADJUSTABLE).

D. DUCTLESS SPLIT SYSTEMS DSS-2, DSS-3, DSS-5, AND DSS-6:

1. PROVIDE HEAT PUMP DUCTLESS SPLIT SYSTEMS FOR APPARATUS BAY SPACES.

2. SIGNAL AN ALARM TO THE BAS IF THE SPACE TEMPERATURE RISES 5°F ABOVE SETPOINT OR
FALLS BELOW 40°F (ADJUSTABLE).

E. GENERAL:

1. OCCUPIED/UNOCCUPIED MODE SHALL BE DETERMINED BY THE BAS OR AS PROGRAMMED IN
EACH INDIVIDUAL ROOM THERMOSTAT.

1. THE ATC WORK SHALL INCLUDE PROVISIONS FOR A COMPLETE AND OPERABLE CONTROL
SYSTEM, INCLUDING ALL DEVICES REQUIRED TO ACHIEVE THE SEQUENCES AND FUNCTIONS
INDICATED THROUGHOUT THE CONTRACT DOCUMENTS. ALL COMPONENTS MUST BE BACNET
COMPATIBLE.

2. VRF AND DEDICATED OUTDOOR AIR SYSTEMS TO BE PROVIDED WITH PACKAGED CONTROLS.
CONTROLS MUST BE BACNET COMPATIBLE.  BUILDING AUTOMATION SYSTEM (BAS) MUST BE
CAPABLE OF MONITORING VRF AND DEDICATED OUTDOOR AIR SYSTEM PACKED CONTROLS.

2. ENGAGE FACTORY AUTHORIZED EQUIPMENT INSTALLER TO INSTALL ALL INTERCONNECTING
CONTROL WIRING BETWEEN THE VARIOUS VRF COMPONENTS INCLUDING CONDENSING UNITS,
HEAT RECOVERY BOXES (SOMETIMES REFERRED TO AS BRANCH SELECTOR BOXES OR MODE
CONTROL UNITS), INDOOR UNITS, REMOTE TEMPERATURE SENSORS, AND THE VRF SYSTEM
CONTROLLER.  BAS SYSTEM CONTROL TIE-IN POINT WILL OCCUR AT THE VRF SYSTEM
CONTROLLER.

3. THE ATC CONTRACTOR SHALL FURNISH AND INSTALL ALL ELECTRICAL WIRING AND CONDUIT
FROM POWER SOURCE, INCLUDING TERMINATION TO ALL REQUIRED ATC RELATED POWER
CONNECTIONS INCLUDING, BUT NOT LIMITED TO, DDC CONTROLLERS (PROVIDE LOW VOLTAGE
CONTROLLER FOR VRF INDOOR UNITS INCLUDING TRANSFORMERS AND DISCONNECT SWITCHES
AS REQUIRED), SENSORS, VALVE AND DAMPER ACTUATORS (INCLUDING SMOKE DAMPERS), AIR
FLOW MONITORS, ATC PANELS, ETC. THE ATC CONTRACTOR SHALL OBTAIN A SEPARATE
ELECTRICAL PERMIT AS REQUIRED BY THE LOCAL AUTHORITY. THE ATC CONTRACTOR SHALL BE
WHOLLY RESPONSIBLE FOR ALL POWER REQUIREMENTS NECESSARY FOR A COMPLETE
INSTALLATION FROM THE POWER SOURCE TO ALL ATC RELATED CONNECTIONS.

4. THE ATC CONTRACTOR SHALL COORDINATE AND VERIFY THAT ALL CONTROLLERS, DEVICES AND
ACCESSORIES ARE PROVIDED AS REQUIRED TO ACCOMPLISH ALL CONTROL FUNCTIONS AND
SEQUENCES INDICATED IN THE CONTRACT DOCUMENTS. WHERE CONTROL RELATED DEVICES
ARE NOT PROVIDED BY AN EQUIPMENT MANUFACTURER, IT SHALL BE THE RESPONSIBILITY OF
THE ATC CONTRACTOR TO PROVIDE THE CONTROL DEVICES REQUIRED TO ACCOMPLISH THE
FUNCTIONS AND SEQUENCES INDICATED.

5. DDC PANELS MUST INCLUDE ETHERNET PORT FOR A LAPTOP CONNECTION TO MONITOR AND
ADJUST UNIT OPERATION.  WHERE DDC PANELS ARE SHOWN ON DRAWINGS, PROVIDE MULTIPLE
PANELS AS REQUIRED TO IMPLEMENT THE SEQUENCE OF OPERATIONS AND CONTORL POINTS.
ALL CONTROL PANELS LOCATED ON THE ROOF MUST INCLUDE A WEATHER PROOF ENCLOSURE.

6. PROVIDE CENTRAL WORKSTATION LOCATED IN THE ENGINEER'S OFFICE - 144 (OR AS INDICATED
BY OWNER).

7. ALARMS MUST BE INDICATED ON THE UNIT CONTROL PANELS AND AT THE CENTRAL
WORKSTATION.  ALARMS MUST BE IN PLAIN ENGLISH AND MUST CLEARLY DESCRIBE THE ALARM
CONDITION WITHOUT THE NEED FOR ADDITIONAL REFERENCE INFORMATION.  FOR EXAMPLE, THE
ALARM FOR A DOAS FAN FAILURE MUST BE "DOAS-1 FAN FAILURE."  NUMERIC OR ALPHANUMERIC
ALARMS ARE NOT ACCEPTABLE.

8. EACH AIR DISTRIBUTION SYSTEM SHALL BE PROVIDED WITH NOT LESS THAN ONE (1) MANUALLY
OPERABLE MEANS TO STOP THE OPERATION OF THE SUPPLY, RETURN AND EXHAUST FAN(S) IN AN
EMERGENCY. THE MEANS OF MANUAL OPERATION SHALL BE LOCATED AT A LOCATION APPROVED
BY THE LOCAL AUTHORITY HAVING JURISDICTION (AHJ). TYPICALLY, PROVIDE A MANUAL FIRE
DEPARTMENT HVAC SHUTDOWN VIA A KNOX KEY SWITCH (EPO) FOR ALL SUPPLY, RETURN, AND
EXHAUST FAN(S) (INCLUDING ALL VRF INDOOR UNITS) AS REQUIRED BY THE LOCAL AHJ. SWITCH
SHALL BE LOCATED ADJACENT TO THE FIRE ALARM ANNUNCIATOR PANEL AND SHUTDOWN
CONTROL SHALL BE HARD-WIRED IN CONDUIT THROUGH THE ATC SYSTEM. ALL WORK SHALL
COMPLY WITH NFPA 90A AND THE NATIONAL ELECTRICAL CODE.  COORDINATE EXACT
REQUIREMENTS WITH AHJ.

9. PROVIDE EQUIPMENT STATUS FOR ALL MECHANICAL AND PLUMBING EQUIPMENT. EQUIPMENT
FAILURES SHALL BE ALARMED AT THE BAS.  PROVIDE END SWITCHES FOR ALL MOTOR OPERATED
DAMPERS. END SWITCHES SHALL BE INTERFACED WITH THE BAS.

10. PROVIDE CURRENT SENSING RELAYS FOR ALL MECHANICAL EQUIPMENT AS REQUIRED TO
PROVIDE EQUIPMENT STATUS. EQUIPMENT STATUS SHALL BE INDICATED AT THE BAS.

11. PROVIDE TEMPERATURE SENSORS TIED INTO THE BAS AT THE INLET AND OUTLET OF ALL HEAT
EXCHANGE EQUIPMENT (AIR HANDLING UNITS, ETC.)

12. GENERAL EXHAUST FANS, VENTILATION FANS, EXHAUST AND INTAKE HOODS SHALL BE PROVIDED
WITH MOTOR OPERATED DAMPERS. UNLESS OTHERWISE NOTED, DAMPERS SHALL OPEN WHEN
FAN IS ENERGIZED AND CLOSED WHEN FAN IS DE-ENERGIZED.

13. ALL SAFETIES FOR AIR HANDLING EQUIPMENT (FREEZESTATS, SMOKE DETECTORS, PRESSURE
SWITCHES, ETC.) SHALL BE HARDWIRED TO THE FAN STARTER .

14. ALL AIR FLOW MONITORS (AFM) AND CO2 SENSORS SHALL GENERATE AN ALARM CONDITION AT
THE BAS WHENEVER CONDITIONS EXCEED SETPOINT (ADJUSTABLE) BY 10% OR MORE.

15. PROVIDE EMERGENCY SHUT-OFF (EPO) BUTTONS/SWITCHES FOR ALL FUEL BURNING EQUIPMENT
(BOILERS, ETC.). COORDINATE WIRING TERMINATIONS WITH EQUIPMENT MANUFACTURERS.  SEE
SPECIFICATIONS FOR ADDITIONAL INFORMATION.

16. FOR AIR HANDLING EQUIPMENT (IE. DOAS UNITS, VRF INDOOR UNITS,  ETC.) INSTALLED ABOVE A
CEILING, PROVIDE LEAK DETECTION IN ACCORDANCE WITH UL 508 AND ALL APPLICABLE CODES.
LEAK DETECTION SHALL ALARM AT THE BUILDING AUTOMATION SYSTEM (BAS) AND SHALL
DE-ENERGIZE THE UNIT.

17. PROVIDE A TEMPERATURE SENSOR FOR ALL MECHANICAL ROOMS AND ELECTRICAL ROOMS.
MONITOR TEMPERATURE AT THE BAS; SHOULD TEMPERATURE RISE ABOVE 95°F (ADJUSTABLE) OR
FALL BELOW 40°F (ADJUSTABLE), ALARM AT THE BAS.

18. PROVIDE THERMOSTAT/SENSOR GUARDS IN ALL AREAS SUBJECT TO POTENTIAL DAMAGE.
THERMOSTAT/SENSOR GUARDS SHALL BE CLEAR, IMPACT RESISTANT LOCKABLE PLASTIC OR
APPROVED EQUIVALENT. THERMOSTAT/SENSOR GUARDS SHALL BE PROVIDED IN THE FOLLOWING
AREAS AND OTHER SIMILAR TYPE SPACES SUBJECT TO POTENTIAL DAMAGE: APPARATUS BAY,
KITCHEN, LAUNDRY ROOM, TURNOUT GEAR ROOM, DECON, FITNESS AREAS, WORKSHOP,
MECHANICAL ROOMS, ELECTRICAL ROOMS, ETC.

19. ALL SETPOINTS INDICATED ON THE SEQUENCES SHALL BE ADJUSTABLE.

20. ALL ATC WIRING SHALL BE INSTALLED IN CONDUIT.

21. REFER TO SPECIFICATIONS FOR FUNCTIONAL PERFORMANCE TEST VERIFICATION
REQUIREMENTS.

22. UNLESS OTHERWISE NOTED CARBON MONOXIDE (CO) DETECTION DEVICES SHALL BE PROVIDED
AS PART OF THE FIRE ALARM SYSTEM FOR ALL FUEL BURNING EQUIPMENT (DOAS UNITS,
BOILERS, KITCHEN EQUIPMENT, ETC.).  REFER TO FIRE ALARM DRAWINGS AND SPECIFICATIONS
FOR CO DETECTOR LOCATIONS AND ALARM REQUIREMENTS.

23. PROVIDE ALL CONTROL PANELS WITH INTEGRAL UPS CAPABLE OF 24-HOUR BATTERY BACKUP IN
THE EVENT OF LOSS OF POWER.

24. ATC CONTRACTOR SHALL PROVIDE CO AND NO2 DETECTORS FOR CONTROL OF APPARATUS BAY
VENTILATION SYSTEM.

25. BAS SHALL SHUTDOWN DSF-1 AND DSF-2 UPON A FIRE EVENT SIGNAL FROM THE FIRE ALARM
SYSTEM. FANS SHALL BE MANUALLY RESET THROUGH THE BAS.
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1. THE BOILER PLANT SHALL BE ENERGIZED WHEN THE OUTDOOR AIR TEMPERATURE FALLS BELOW 55°F
(ADJUSTABLE).

2. BOILERS AND SECONDARY PUMPS SHALL BE CONFIGURED IN A LEAD/LAG CONFIGURATION.  LEAD AND LAG
DESIGNATIONS SHALL ALTERNATE EVERY 300 HOURS RUN TIME.

3. WHEN THE BOILER PLANT IS ENERGIZED, THE LEAD BOILER AND ASSOCIATED PRIMARY PUMP SHALL
OPERATE CONTINUOUSLY.  PRIMARY PUMP SHALL BE ENERGIZED THROUGH THE BOILER BURNER PANEL
SUCH THAT THE PUMP SHALL RUN CONTINUOUSLY WHENEVER THE BURNER CONTROLS ARE ENERGIZED.
WHEN BOILER IS DE-ENERGIZED, PRIMARY PUMP SHALL OPERATE FOR 15 MINUTES (ADJUSTABLE) THEN
DE-ENERGIZE.

4. ENERGIZE LEAD SECONDARY PUMP AND OPERATE CONTINUOUSLY WHEN BOILER(S) ARE ENERGIZED.  LAG
PUMP SHALL START AUTOMATICALLY (AFTER 30 SECOND TIME DELAY) WHEN LOSS OF FLOW IS SENSED BY
CURRENT SENSING RELAYS LOCATED ON EACH PUMP.

5. DIFFERENTIAL PRESSURE CONTROL:

A. DIFFERENTIAL PRESSURE SENSOR (DPS) SHALL CONTROL THE SECONDARY PUMP VFD'S TO MAINTAIN
SYSTEM DIFFERENTIAL PRESSURE SETPOINT. DIFFERENTIAL PRESSURE SETPOINT TO BE FIELD
DETERMINED BY THE ATC CONTRACTOR. SHOULD VFD'S REACH MINIMUM TURNDOWN, DPS SHALL
MODULATE V-1 TO MAINTAIN DIFFERENTIAL PRESSURE SETPOINT.

B. DIFFERENTIAL PRESSURE RESET: THE VALVE POSITION OF ALL CONTROL VALVES SHALL BE MONITORED
THROUGH THE EMCS (VALVE POSITION SHALL BE POLLED EVERY 10 MINUTES - ADJUSTABLE). THE
DIFFERENTIAL PRESSURE SETPOINT SHALL BE DECREASED INCREMENTALLY UNTIL AT LEAST ONE
VALVE IS A MINIMUM OF 90% (ADJUSTABLE) OPEN. SHOULD ONE OR MORE OF THE VALVES BE GREATER
THAN 95% (ADJUSTABLE) OPEN, THE SETPOINT SHALL BE INCREASED INCREMENTALLY, NOT TO EXCEED
THE MAXIMUM SETPOINT.

6. LEAD BOILER SHALL MODULATE TO MAINTAIN A LEAVING WATER SETPOINT OF 120°F (ADJUSTABLE) AS
SENSED BY T3. ENERGIZE LAG BOILER IF LEAVING WATER TEMPERATURE FALLS TO 118 DEGREES F
(ADJUSTABLE). DE-ENERGIZE LAG BOILER IF LOAD ON BOTH BOILERS FALLS BELOW 25% (ADJUSTABLE).

7. BOILER INTERNAL TEMPERATURE SENSORS SHALL SIGNAL AN ALARM TO THE EMCS AND THE BOILERS SHALL
BE DE-ENERGIZED WHEN A HIGH TEMPERATURE DIFFERENCE IS DETECTED BETWEEN THE BOILER ENTERING
WATER AND THE BOILER LEAVING WATER.

8. RADIANT FLOOR CONTROL:

A. THE RADIANT FLOOR ZONE TEMPERATURE SENSOR SHALL MODULATE THE ASSOCIATED CONTROL
VALVES TO MAINTAIN ZONE TEMPERATURE SETPOINT (65°F ADJUSTABLE) AS SENSED BY SPACE
THERMOSTATS. IN-FLOOR TEMPERATURE SENSOR SHALL MODULATE V-1 TO BYPASS IF THE FLOOR
SURFACE TEMPERATURE RISES TO 85 DEG. F (ADJUSTABLE).

B. SIGNAL AN ALARM TO THE EMCS IF THE ZONE TEMPERATURE FALLS TO 5°F (ADJUSTABLE) BELOW ZONE
TEMPERATURE SETPOINT.
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DOAS-1 UNIT CONTROL

1. GENERAL

 1.1 DOAS-1 SHALL BE CAPABLE OF OPERATING IN OCCUPIED AND UNOCCUPIED MODES BASED ON PROGRAMMED ATC TIME
SCHEDULE, HOWEVER, THE INITAL OCCUPIED PERIOD SHALL BE SET TO 24 HOURS A DAY, 7 DAYS A WEEK (ADJUSTABLE).

1.2 VENTILATION FAN AND EXHAUST FAN OPERATION SHALL BE INTERLOCKED. VENTILATION AND EXHAUST FANS SHALL OPERATE
CONTINUOUSLY IN THE OCCUPIED MODE.  D-1 AND D-2 SHALL BE FULLY OPEN IN OCCUPIED MODE.   VENTILATION FAN AND
EXHAUST FAN SHALL BE DE-ENERGIZED IN UNOCCUPIED MODE AND DAMPERS D-1 AND D-2 SHALL BE FULLY CLOSED.

1.3 H-O-A SWITCH SHALL BE KEPT IN "AUTO" POSITION.  IN "OFF" POSITION, D-1 AND D-2 SHALL BE FULLY CLOSED.

1.4 PROVIDE SEPARATE, INDEPENDENT LINKAGE CONTROL FOR EACH M.O.D. (D-1 & D-2).

2. TEMPERATURE CONTROL

2.1 OCCUPIED:

A. VENTILATION TEMPERATURE SETPOINT:  60°F (ADJUSTABLE) AS MEASURED BY T4.

B. MODULATE THE DX SYSTEM OR GAS FIRED FURNACE AS REQUIRED TO MAINTAIN THE VENTILATION TEMPERATURE
SETPOINT.

C. DEHUMIDIFICATION:

1) WHEN THE HUMIDITY, AS SENSED BY H2, RISES ABOVE 55% RH (ADJUSTABLE), THE DX SYSTEM SHALL ENERGIZE
AND/OR MODULATE TO MAINTAIN A LEAVING AIR TEMPERATURE OF 55°F (ADJUSTABLE) AT T3 AND AND MODULATE
HOT GAS REHEAT COIL AS REQUIRED TO MAINTAIN THE VENTILATION TEMPERATURE SETPOINT AT T4.

2) WHEN THE HUMIDITY, AS SENSED BY H2, FALLS BELOW 45% (ADJUSTABLE),  RETURN TO OCCUPIED
TEMPERATURE CONTROL INDICATED IN SECTION 2.1 ABOVE.

2.2 UNOCCUPIED:

A.  THE VENTILATION FAN AND EXHAUST FAN SHALL BE DE-ENERGIZED AND DAMPERS D-1 AND D-2 SHALL BE CLOSED.

3. AIR FLOW CONTROL

3.1 OCCUPIED:  INITIAL OUTDOOR AIRFLOW SETPOINT SHALL BE AS INDICATED IN THE DEDICATED OUTDOOR AIR SYSTEM SCHEDULE.

4.   MISCELLANEOUS

4.1 THE BAS SHALL MONITOR FILTER LOADING ACROSS EACH FILTER BANK. ALARM AT THE BAS.

4.2 ON FAILURE OF VENTILATION FAN, EXHAUST FAN SHALL BE DE-ENERGIZED AND DAMPERS D-1 AND D-2 SHALL CLOSE.  ALARM AT
BAS.

4.3 ON FAILURE OF EXHAUST FAN, D-2 SHALL CLOSE.  ALARM AT BAS.

4.4 DE-ENERGIZE VENTILATION AND EXHAUST FANS WHEN HVAC SHUTDOWN IS PRESSED.  ALARM AT THE BAS.

4.5 CARBON MONOXIDE (CO) DETECTORS LOCATED IN FIRST SPACES SERVED BY THE DOAS UNIT SHALL SHUT DOWN GAS FIRED
FURNACE AND DOAS UPON SENSING CARBON MONOXIDE.  THE GAS FURNACE SHALL REMAIN DE-ENERGIZED UNTIL MANUALLY
RESET.

  4.6 SMOKE DETECTORS (SD) LOCATED IN THE OUTSIDE AIR AND EXHAUST AIR DUCTS SHALL DE-ENERGIZE FAN AND CLOSE 
ASSOCIATED SMOKE DAMPERS SHOULD PRODUCTS OF COMBUSTION BE SENSED. ALARM AT THE BAS.  ERV-1 SHALL REMAIN 
DE-ENERGIZED UNTIL MANUALLY RESET.
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1. GENERAL

1.1. SYSTEM SHALL OPERATE IN 'NORMAL OPERATION' MODE AND 'PURGE' MODE
BASED ON CO AND NO2 CONCENTRATION IN THE APPARATUS BAY.

1.2. SYSTEM SHALL ENTER PURGE MODE WHEN CO CONCENTRATION RISES TO 35
PPM (ADJUSTABLE) OR THE NO2 CONCENTRATION RISES TO 1.0 PPM
(ADJUSTABLE) OR HIGHER.

2. NORMAL OPERATION MODE

2.1. WHEN THE APPARATUS BAY CO AND NO2 CONCENTRATIONS ARE BELOW THE
PURGE SETPOINTS, OPEN D-OA-1 AND D-EA-1 TO MINIMUM OPEN POSITIONS
AND ENERGIZE EF-2.  EF-2 SHALL RUN CONTINUOUSLY DURING NORMAL
OPERATION MODE.  D-OA-2 AND D-EA-2 SHALL BE CLOSED AND EF-3 SHALL BE
DE-ENERGIZED.

3. PURGE MODE

3.1. WHEN THE APPARATUS BAY CO OR NO2 CONCENTRATIONS RISE TO THE
PURGE SETPOINTS, OPEN D-OA-1, D-OA-2, D-EA-1 AND D-EA-2 TO FULL OPEN
POSITION, ENERGIZE EF-2 AND EF-3.  EF-2, AND EF-3 SHALL RUN
CONTINUOUSLY DURING PURGE MODE.

3.2. PURGE MODE SHALL LAST A MINIMUM OF 5 MINUTES (ADJUSTABLE).  IF AFTER 5
MINUTES OF OPERATION THE APPARATUS BAY CO OR NO2 CONCENTRATIONS
REMAIN ABOVE THE PURGE MODE SETPOINTS, PURGE MODE SHALL CONTINUE.
IF AT ANY POINT AFTER 5 MINUTES OF OPERATION THE APPARATUS BAY CO
AND NO2 CONCENTRATIONS  FALL BELOW THE PURGE MODE SETPOINTS,
PURGE MODE SHALL END. DE-ENERGIZE EF-3 AND CLOSE D-OA-2 AND D-EA-2
AND THE SYSTEM SHALL RETURN TO NORMAL OPERATION MODE.

4. MISCELLANEOUS

4.1. SIGNAL A CRITICAL ALARM TO THE BAS IF THE CO CONCENTRATION RISES TO
100 PPM (ADJUSTABLE) OR THE NO2 CONCENTRATION RISES TO 5 PPM
(ADJUSTABLE).

4.2. SIGNAL A CRITICAL ALARM TO THE BAS IF THE SPRINKLER PIPE FREEZE
PROTECTION T-STATS DETECT A SPACE TEMPERATURE AT 40°F (ADJUSTABLE)
OR LOWER.
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EXHAUST FAN EF-1:

1. IN OCCUPIED MODE FAN MOD SHALL OPEN AND FAN
SHALL ENERGIZE AND RUN CONTINUOUSLY.

3. IN UNOCCUPIED MODE FAN SHALL DE-ENERGIZE AND FAN
MOD SHALL CLOSE.

EXHAUST FAN EF-4:

1. FAN MOD SHALL OPEN WHEN SPACE TEMPERATURE
RISES TO 85°F (ADJUSTABLE) AND FAN SHALL ENERGIZE.

2. FAN SHALL RUN CONTINUOUSLY UNTIL SPACE
TEMPERATURE FALLS BELOW 80°F (ADJUSTABLE). FAN
SHALL DE-ENERGIZE AND MOD SHALL CLOSE.

3. SIGNAL AN ALARM TO THE BAS IF THE SPACE
TEMPERATURE FALLS BELOW 40°F (ADJUSTABLE).

VENTILATION FAN VF-1 AND ELECTRIC DUCT HEATER EDH-1:

1. PROVIDE A DUCT MOUNTED THERMOSTAT FOR CONTROL
OF EDH-1.

2. IN OCCUPIED MODE FAN MOD SHALL OPEN AND FAN
SHALL ENERGIZE AND RUN CONTINUOUSLY.

3. IN UNOCCUPIED MODE FAN SHALL DE-ENERGIZE AND FAN
MOD SHALL CLOSE.

4. EDH-1 SHALL OPERATE AS REQUIRED TO MAINTAIN A
SUPPPLY AIR TEMPERATURE OF 70°F (ADJUSTABLE).
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