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AIR HANDLER SOUND ATTENUATOR SCHEDULE

TRAP No. No. REMARKS
SYSTEM MAX. VEL.

(FPM)
MAX. P.D.
(IN. W.G.) (IN)

HEIGHT
(IN)

WIDTH

CONSTRUCTION DATA

SOUND
(IN)

LENGTH
CFM

PERFORMANCE DATA

AHU-1ST-1 14,750 1,180 0.13 30 60 60 SUPPLY

NOTES:
1. PROVIDE HOSPITAL-GRADE FILM LINER, VIBAR FILM OR APPROVED EQUAL.
2. PROVIDE ACOUSTIC GRADE GLASS FIBER MEDIA FILL
3. PROVIDE MINIMUM 18 GA GALVANIZED CASING AND MIN 22 GA GALVANIZED PERFORATED LINER
4. SOUND ATTENUTORS ARE SHIPPED IN SECTIONS AND FIELD ASSEMBLED.
5. PROVIDE FLANGED END CONNECTIONS

AHU-1ST-2 12,750 1,133 0.13 40 42 60

MODEL

RLT60/9B

RLT60/8B RETURN

 FAN SCHEDULE
REMARKSSTARTER

BASIS OF DESIGN: GREENHECK

NOTES:
1. PROVIDE WITH A FACTORY MOUNTED DISCONNECT SWITCH.
2. PROVIDE WITH PERMATECTOR COATING.
3. PROVIDE NEMA PREMIUM EFFICIENT MOTOR AND NEMA 3R OUTDOOR ENCLOSURE.
4. PROVIDE  WITH SPRING VIBRATION ISOLATORS.
5. ALL FANS SHALL BE DIRECT DRIVE.
6. FANS WITH EC MOTORS SHALL HAVE 0-10 VDC. CONNECTED TO BMS FOR MONITORING BY CONTROLS CONTRACTOR.
7. PROVIDE SMOKE DETECTOR FOR ALL FANS OVER 2,000 CFM. FANS SHALL BE CONNECTED TO FA SYSTEMS.
8. PROVIDE FLEXIBLE CONNECTIONS ON ALL EXHAUST FANS.
9. PROVIDE FIELD INSTALLED BACKDRAFT DAMPER WITH ALL EXHAUST FANS.

MODEL
VOLTAGE/PHASEHP

MOTOR

BHPFAN
RPM

EXT. SP
(IN. WG)

PERFORMANCE DATA

CFMTYPE

 AREA
SERVEDLOCATIONFAN

NO.

EF-1 3RD FLOOR ROOF 1ST FLOOR - MAIN BUILDING UTILITY SET 1,565 1.5 1,409 0.53 1 460/3 ECM USF-15 SEE NOTES

DESCRIPTION

TOILET EXHAUST

BASIS OF DESIGN: PRICE

LOCATION
NOMINAL OVERALL

DIMENSION WxLOUTPUT
BTUH

TAG No.
OPERATING

WEIGHT (LBS)AREA (SQ. FT.)
EFFECTIVE FACE

BASIS OF DESIGN: RITTLINGHOT WATER RADIANT CEILING PANEL SCHEDULE

LRCP-1 SEE DRAWINGS 12x48876 124

MODEL
NUMBER(IN.) REMARKS

1-6

WATER

GPM P.D.-F.T.EWT/LWT

180/1600.1 0.0

NOTES:
1. RADIANT HEATING PANEL TO BE MOUNTED IN EXTERIOR BATHROOM CEILING.
2. PANEL TO BE MOUNTED IN T-BAR SYSTEM NOT RECESSED. MANUFACTURER TO PROVIDE HANGING CLIPS FOR INSTALLATION.
3. ARCHITECT TO APPROVE FINISH AND COLOR.
4. PROVIDE REMOTE THERMOSTAT FOR LOCAL SPACE TEMPERATURE CONTROL. THERMOSTAT SHALL BE ON/OF. BACNET CAPABLE.
5. PROVIDE 1 YEAR WARRANTY.
6. SEAL SEAMS FOR MOISTURE PROTECTION PER MANUFACTURERS RECOMMENDATIONS.

SOUND CRITERIA BASED ON FACE VELOCITY OF 2000 FPM
CENTER FREQUENCY-HZ

4000 80002000100050025012563

6 8 11 16 16 11 817

7 9 13 19 17 11 819

NOTES:
1. BOXES SHALL HAVE A SINGLE FACTORY-INSTALLED ROUND INTAKE.
2. BOXES SHALL BE EQUIPPED WITH BMS MANUFACTURED DDC CONTROLLER.
3. BOXES SHALL INCLUDE ALL COMPONENTS FOR COMPLETE INSTALLATION AND OPERATION.
4. ALL HOT WATER CONTROL VALVES SHALL BE 2-WAY BY BMS MANUFACTURER.
5. ALL VAV BOXES SHALL BE INTERNALLY ACOUSTICALLY INSULATED, HOSPITAL GRADE.
6. ATTENUATORS SHALL BE HOSPITAL-GRADE FILM LINER, VIBAR FILM OR APPROVED EQUAL.
7. ATTENUATOR INLET & OUTLET SHALL BE SUITABLE FOR FIELD DUCTMATE CONNECTION BY CONTRACTOR.
8. ATC MANUFACTURER SHALL SHIP DDC CONTROLLERS TO TITUS FACTORY. TITUS SHALL INSTALL AND DELIVER BOXES IN ONE PIECE.
9. CONTROLS CONTRACTOR TO PROVIDE 120V/24V TRANSFORMER FOR EVERY VAV AND CAV BOX. ELECTRICAL CONTRACTOR IS TO PROVIDE 120V POWER.

VARIABLE AIR VOLUME CONTROL BOX SCHEDULE

SYMBOL

SIZE
AIRFLOW

(CFM) SOUND LEVELS

STATIC PRESSURE HEATING COIL

MANUFACTURER AND
MODEL

ATTENUATOR DATA (PRICE)

REMARKSINLET Ps
(IN W.G.)

DOWN Ps
(IN W.G.)

MIN Ps
(IN W.G.)

AIR WATER

CAP
(MBH) APd NO.

ROWS
HEATING EAT LAT EWT LWT

GPM
INLET OUTLET MAX MIN Rad Dis CFM  (DEG F)  (DEG F)  (DEG F)  (DEG F) MODEL

INTELT SIZE
 (IN) LENGTH

CAV-1-1 14 20x17.5 2150 2150 22 22 1 0.25 0.37 2,150 55 85 180 132 3.0 70 0.33 2 DESV RM36/4B 20x17.5 36 INTERLOCKED WITH RCAV-1-1

VAV-1-2 6 12x8 350 140 22 24 1 0.25 0.18 140 55 85.2 180 149 0.3 4.6 0.08 1 DESV RM36/1B 12x8 36

CAV-1-3 6 12x8 325 325 20 22 1 0.25 0.23 325 55 88 180 141 0.6 11.6 0.14 2 DESV RM36/1B 12x8 36

CAV-1-4 8 12x10 250 250 13 27 1 0.25 0.04 250 55 85 180 150 0.6 8.1 0.03 1 DESV RM36/1B 12x10 36

VAV-1-5 8 12x10 475 285 19 27 1 0.25 0.09 285 55 85 180 156 0.8 9.3 0.08 1 DESV RM36/1B 12x10 36

VAV-1-6 8 12x10 475 285 19 27 1 0.25 0.09 285 55 85 180 156 0.8 9.3 0.08 1 DESV RM36/1B 12x10 36

CAV-1-7 8 12x10 600 600 20 27 1 0.25 0.25 600 55 85 180 134 0.9 19.5 0.23 2 DESV RM36/1B 12x10 36

CAV-1-8 4 12x8 150 150 22 32 1 0.25 0.06 150 55 85 180 150 0.3 4.9 0.02 1 DESV RL36/1B 12x8 36

CAV-1-9 8 12x10 500 500 19 27 1 0.25 0.18 500 55 85 180 131 0.7 16.3 0.17 2 DESV RM36/1B 12x10 36

CAV-1-10 8 12x10 250 250 13 27 1 0.25 0.04 250 55 85 180 150 0.6 8.1 0.03 1 DESV RM36/1B 12x10 36

VAV-1-11 8 12x10 390 195 18 25 1 0.25 0.07 195 55 85 180 143 0.4 6.4 0.06 1 DESV RM36/1B 12x10 36

CAV-1-12 8 12x8 275 275 14 27 1 0.25 0.04 275 55 85 180 154 0.7 9 0.03 1 DESV RL36/1B 12x8 36

CAV-1-13 8 12x10 760 760 23 25 1 0.25 0.36 760 55 85 180 140 1.3 24.7 0.34 2 DESV RM36/1B 12x10 36

CAV-1-14 8 12x10 250 250 13 27 1 0.25 0.04 250 55 85 180 150 0.6 8.1 0.03 1 DESV RM36/1B 12x10 36

CAV-1-15 12 16x15 1,550 1,550 23 27 1 0.25 0.36 1,550 55 85 180 136 2.3 50.5 0.35 2 DESV RM36/2B 16x15 36 INTERLOCKED WITH RCAV-1-2

VAV-1-16 4 12x8 150 75 22 32 1 0.25 0.06 75 55 85 180 150 0.3 4.9 0.02 1 DESV RL36/1B 12x8 36

RCAV-1-1 14 20x17.5 1,850 1,850 25 24 1 0.25 0.04 0 - - - - - - - - DEXV RL36/1B 20x17.5 36 INTERLOCKED WITH CAV-1-1

RCAV-1-2 12 16x15 1,000 1,000 24 27 1 0.25 0.01 0 - - - - - - - - DEXV RL36/1B 16x15 36 INTERLOCKED WITH CAV-1-15

CONNECTED LOAD 8,900 14.2

FUTURE LOAD 4,500

LDB/LWBEDB/EWBMODEL CFM

ACU-1/ACCU-1 LEVEL 1/ROOF MCM040E1 5,904 72.0/60.1

(°F)

54/51.8

(°F)

79.3

SPLIT AIR COOLED AIR CONDITIONING SYSTEM SCHEDULE

UNIT NO. LOCATION COOLING (MBH)
 EVAPORATOR

REMARKS
 CONDENSER

COMPRESSOR

DIGITAL
TYPE

2.14
COP

1
QTY

REFRIG.

R410A

DIMENSIONS, IN.
L x W x H

57-3/16"x48"x39-5/8"

WEIGHT,
LBS

231
POWER
460/3/60 7.17

ELECTRIC DATA
 COMP

9.30
FLA OPD

1.4 15

TOTAL SENSIBLE

67.8

CFM

3,500 350

FAN
MOTOR kW

1.29

MOTOR RPM

-

FPM
COIL

10.01

FACE AREA SQ. FT.

12

FPI

4

ROWS
DIMENSIONS, IN.

L x W x H

34.5"x30.25"x77.5"

WEIGHT
LBS

670

POWER

ELECTRIC DATA

FLA WSA
MODEL

RTPX029UEVAPX1 UP-FLOW/FLOOR MOUNTED

BASIS OF DESIGN: LIEBERT-VERTIV

2.14

SCOP

EP LAB EQUIPMENT ROOM

SERVICE

kW
SYS
kW OPDWSA

1.8

NOTES:
1. PROVIDE DRAIN PAN WITH INTERNALLY INSTALLED CONDENSATE PUMP, LEAK DETECTOR, TIED TO BMS, IN DRAIN PAN.
2. CONDENSATE DISCHARGE PIPE SHALL BE INTERNALLY PIPED UP BY UNIT MANUFACTURER TO BE TERMINATED ON THE TOP OF THE UNIT.
3. 24 V BMS CONNECTION BY CONTROLS CONTRACTOR. MANUFACTURER SHALL PROVIDE BACNET INTERFACE AND INTEGRAL MICROPROCESSOR.
4. PROVIDE MERV 8 FILTER, AIR FLOW SENSOR, EC MOTOR, 6" FLOOR STAND, 2 EXTRA FILTERS BY MANUFACTURER.
5. PROVIDE DISCONNECT FOR CONDENSER BY MANUFACTURER. PROVIDE DISCONNECT FOR EVAPORATOR BY MANUFACTURER.
6. BMS SHALL MONITOR HIGH TEMPERATURE, LOW TEMPERATURE, EC FAN FAULT, FILTER CHANGE, LOSS OF AIRFLOW, LOSS OF POWER, COMPRESSOR OVERLOAD, HIGH HEAD

PRESSURE, LOW SUCTION PRESSURE.
7. UNIT SHALL HAVE TOP DISCHARGE AND FRONT RETURN. UNIT SHALL HAVE UPFLOW DISCHARGE GRILLE PROVIDED BY THE MANUFACTURER.
8. REFRIGERANT PIPING SHALL BE INSTALLED THROUGH TOP OF UNIT. REFER TO MANUFACTURER'S INSTRUCTIONS FOR PIPING ROUTING AND ACCESSORIES. R410A
9. COPELAND DIGITAL COMPRESSOR (MODEL ZPD83KCE-6OHZ)
10. MANUFACTURER SHALL PROVIDE HIGH TEMPERATURE SENSOR, REMOTE TEMP SENSOR, LOW VOLTAGE TERMINAL PACKAGE.
11. PROVIDE 1 YEAR WARRANTY FOR COMPRESSOR AND 5 YEARS FOR LABOR.
12. CONDENSING UNIT SHALL HAVE A CRANK CASE HEATER AND LOW AMBIENT KIT FOR OPERATION DOWN TO 0°F.
13. EVAPORATOR SHALL HAVE FREEZE PROTECTION.
14. ENGAGE MANUFACTURER'S FIELD SERVICE TECHNICIAN TO PROVIDE WARRANTY START-UP SUPERVISION AND ASSIST IN PROGRAMMING OF UNIT(S) CONTROLS AND ANCILLARY

PANELS SUPPLIED BY THEM.
15. PROVIDE ELECTRIC HUMIDIFIER, 7.7 KW, 4.8 LBS.

208/3/60 52.7 8059.7 PDX 023

MODEL

LRCP-2 SEE DRAWINGS 24x481,656 258 1-6180/1600.2 0.0

LINEAR RADIANT
CEILING PANEL

LINEAR RADIANT
CEILING PANEL
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NOTES:

TOILET/JC EXHAUST

AIR OUTLETS SCHEDULE
FUNCTION

SUPPLY

MAX. CFM REMARKS

OMNI10"Ø 350

0-150

MAX NCMAX Pd. MODEL

350 RL

FACE SIZE

24x24

12x12

· DIFFUSERS SHALL BE SIMILAR TO TITUS MODEL "OMNI" WITH 24x24 PANEL SUITABLE FOR NARROW TEE CEILING.
· DIFFUSERS TO BE SUPPLIED WITH OPPOSED BLADE DAMPERS AND EQUALIZING GRID, 2-WAY & 3-WAY THROW WHERE SHOWN ON THE PLAN.
· COORDINATE CEILING DIFFUSERS  BORDER STYLE WITH LATEST ARCHITECTURAL REFLECTED CEILING LAYOUT TO ENSURE  CORRECT MOUNTING

COMPATIBILITY.
· SUPPLY FRAME TO MATCH CEILING CONSTRUCTION.
· THE DIFFUSER NECK SHALL HAVE A MINIMUM OF 1 1/8" DEPTH FOR DUCT CONNECTION. DIFFUSER BRANCH SIZE SHALL BE WIDEN FOR NECK CONNECTION.
· FOR ALL 3-WAY DIFFUSERS INSTALL 90° BAFFLES AS REQUIRED AND INCREASE THE NECK BY ONE SIZE. FOR ALL 2-WAY DIFFUSERS INSTALL TWO 90°

BAFFLES  AS REQUIRED  AND INCREASE THE NECK BY TWO SIZES.
· AIR OUTLETS TO BE STEEL, STD WHITE FINISH.

SUPPLY OMNI8"Ø 25024x24
SUPPLY OMNI6"Ø 100

101-850 350 RL24x24

SUPPLY OMNI45024x24
SUPPLY OMNI55024x24

24x24

THROW(FT)NECK SIZE

SUPPLY 65024x24

12"Ø
14"Ø
15"Ø

0.07
0.06
0.02

0.08
0.08
0.10

7
5
2

8
9

10

12
13
10

10
10
11 OMNI

10x10

22x22

--

--

--

--

--

--

0-150 350 RL24x1222x10 -- -- --
RETURN & EXHAUST
RETURN & EXHAUST

TAG No.

A

B

BASIS OF DESIGN: TITUS

C

0-100 350 RL24x2410x10 -- -- --RETURN & EXHAUST

DOH VENTILATION TABLE
2018 FGI VENTILATION REQUIREMENTS

ROOM
AREA

(SQ.FT)
# OF

PEOPLE
FGI OCCUPANCY
CLASSIFICATION

FGI REQUIRED
OUTDOOR AIR ACH

FGI REQUIRED
SUPPLY ACH

FGI
OA RATES

FGI TOTAL
CFM RATES

ASHRAE 62.1
REQUIRED
OA RATES

DESIGN OA CFM DESIGN
SUPPLY CFM

DESIGN RETURN
AIR CFM

DESIGN
EXHAUST

CFM

FGI REQ.
PRESSURIZATION

EP LAB 762 2 PROCEDURE ROOM 4 20 5 21 56 538 2,150 1,950 0 POSITIVE
CATH LAB 450 2 PROCEDURE ROOM 4 20 5 20 37 300 1,200 1,000 0 POSITIVE

CLEAN/STERILE SUPPLY 172 0 CLEAN 2 4 2 9 10 50 200 100 0 POSITIVE
SOILED WORK ROOM 72 0 SOILED 2 10 4 26 4 38 150 0 250 NEGATIVE

JANITORS CLOSET 42 0 JANITOR 0 10 0 13 0 0 0 0 75 NEGATIVE
HALLWAY 106 0 RECOVERY 2 6 2 9 6 31 125 50 0 0

SEMI-RESTRICTED CORRIDOR 199 0 CORRIDOR 0 2 1 6 12 38 150 100 0 0
PRE-OP/RECOVERY - NURSE STATION 484 3 RECOVERY 2 6 2 11 44 150 600 725 0 0

PRE-OP/RECOVERY - BAYS 467 12 RECOVERY 2 6 4 15 88 238 950 855 0 0
RECOVERY ROOMS 376 7 RECOVERY 2 6 2 10 58 125 500 500 0 0

PATIENT TOILET 42 0 TOILET 0 10 0 13 0 0 0 0 75 NEGATIVE
ELEVATOR LOBBY 721 0 CORRIDOR 0 2 1 3 43 63 250 0 0 0

PUBLIC TOILET 63 0 TOILET 0 10 0 10 0 0 0 0 85 NEGATIVE
HALLWAY 3 156 0 CORRIDOR 0 2 3 12 9 63 250 175 0 0
TOILET 221 68 0 TOILET 0 10 3 25 0 31 125 225 95 NEGATIVE

SHOWER 191 53 0 TOILET 0 10 0 11 0 0 0 0 75 NEGATIVE

NOTES:
1. HOUSING SHALL BE FULLY FACTORY INSULATED
2. 14GA GALVANIZED STEEL CONSTRUCTION WITH UPSTREAM/DOWNSTREAM DRILLED FLANGES HOUSING IS OPERATIONAL UP TO +/- 5” W.G. 
3. HOUSING SHALL BE OPTIONAL BOTTOM ACCESS.
4. STATIC PRESSURE PORTS WITH FACTORY MOUNTED MAGNAHELIC GAGE 2000 SERIES
5. TEST PORTS UPSTREAM AND DOWNSTREAM OF HEPA FILTER
6. THE BOLT SEAL LOCKING MECHANISM SHALL SECURE A LEAK FREE SEAL BETWEEN THE FILTERS AND HOUSING BY AN EVENLY DISTRIBUTED PRESSURE OF 20 FOOT POUNDS PER FILTER
7. THE BOLT SEAL MECHANISM SHALL BE ON THE UPSTREAM SIDE OF THE HEPA FILTERS, PROTECTING IT FROM CONTAMINANTS

LOCATION

1ST FLFHF-1-1 EP LAB

HEPA FILTER HOUSING (PROVIDED BY OTHERS) - REFERENCE ONLY

TAG SERVICE

GALV. ALUMINUM

CONST. FILTER MODEL FILTER SIZES (IN.) HOUSING MODEL

CUSTOM REFER TO DWGS

BASIS OF DESIGN: PRICE

(IN. WATER)
PRESSURE DROP

0.21HEPA

INITIAL

(@3 MICRONS)
FILTER EFF.

99.99 %

HEPA
REMARKS

ULTRASUITE - CUSTOM

NOTES:
1. ROOM ACCESSIBLE HEPA FILTER HOUSINGS SHALL BE CUSTOM AS MANUFACTURED BY PRICE
2. UNIT SHALL BE A FACTORY-ASSEMBLED AIR-TIGHT HOUSING.
3. REFER TO SEPARATE PRICE PACKAGE FOR INSTALLATION INFORMATION
4. REFER TO ARCHITECTURAL SET FOR CLEAN CEILING, LAMINAR FLOW DIFFUSERS, AND HEPA FILTERS.
5. PROVIDE MAGNEHELIC GAUGE ACROSS FILTERS FOR PRESSURE DROP READINGS, SUPPLIED LOOSE.

(IN. WATER)
PRESSURE DROP

0.42

FINAL
HOUSING DIMENSIONS (IN.)

254-3/4"x135-5/16"x10"

CFM

2,150

FACE VELOCITY

28

(FPM)

FILTER BANK SCHEDULE

TAG

BASIS OF DESIGN: FILTRATION GROUP

FLTR-1 650

AIRFLOW
(CFM)

TYPE MODEL EFFICIENCY SIZE
(NOMINAL)

VELOCITY
(FPM)

163

PRESSURE DROP
"W.G.

(CLEAN) (DIRTY)

QUANTITY

FILTER HOUSING

AIRFLOW
(CFM)

MODEL

1Hx1W

CONFIGURATION
(H x W)

DIMENSIONS
(H x W x D)

27-1/4"x26-1/4"x26-1/4"

QUANTITY

1

REMARKS

SEE NOTESHIGH CAP GASKET
SEAL HEPA

MSERIES 24"x24"x12" 0.41 0.8 1

PRESSURE DROP
"W.G.

99.99%@0.3 1

FLTR-2 900 0.57 1.14 1HIGH CAP GASKET
SEAL HEPA

MSERIES 99.99%@0.3 24"x24"x12" 225

650

900

AEROSTAR HEPA
BOLT HOUSING

AEROSTAR HEPA
BOLT HOUSING 1 SEE NOTES1Hx1W 27-1/4"x26-1/4"x26-1/4"

SUPPLY OMNI8"Ø 175 0.1 3 10
SUPPLY OMNI6"Ø 10012x12 0.08 3 10

12x12
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NOTES:

1.  PIPING SHALL INITIALLY BE INSTALLED WITH SPOOL PIECES IN PLACE OF CONTROL VALVES.

2.  WHERE EQUIPMENT HAS BEEN SUPPLIED WITH A FACTORY-INSTALLED CONTROL VALVE, IT
SHALL BE REMOVED & A SPOOL PIECE INSERTED IN ITS PLACE.  PLACE THE CONTROL VALVE IN
A CLEAR PLASTIC BAG, AFFIX A TEMPORARY TAG SHOWING THE EQUIPMENT OR ROOM
NUMBER & SECURE IT TO THE PIECE OF EQUIPMENT OR PIPING IT SERVES.

3.  FLUSH & TREAT HYDRONIC SYSTEM AS SPECIFIED.

4.  AFTER CLEANED PIPE SYSTEM HAS BEEN APPROVED BY OWNER & ARCHITECT/ENGINEER,
SPOOL PIECES SHALL BE REMOVED & CONTROL VALVES INSTALLED.

5.  ALL CONTROL VALVES MUST BE INSTALLED PRIOR TO SYSTEM BALANCING.

6.  TWO-WAY VALVE IS SHOWN.  THREE-WAY VALVES SHALL BE SIMILAR.

CU X MALE UNION OR
FLANGED FITTING

(TYP)

CONTROL
VALVE BODY

SPOOL PIECE

W1

W

W1 W2

W2

CASE
REMOVABLE

ENCLOSED IN
FIBERGLASS
BOARD.

REMOVABLE
CASE

CASE
REMOVABLE
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CONCRETE FILLED METAL DECK
ANCHOR

CONCRETE ANCHOR  -
VERTICAL ATTACHMENT

CONCRETE ANCHOR  -
HORIZONTAL ATTACHMENT

ANCHOR  WITH
SUPPORT ROD

C-TYPE CLAMP WITH RETAINING CLIP BEAM CLAMP MALLEABLE BEAM CLAMP TOP BEAM CLAMP

9
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OPTION 1

OPTION 2

DUCT SIZE

A

L

HOT WATER - EXPANSION LOOP SCHEDULE

160-200° F
160-200° F
160-200° F
160-200° F

160-200° F
HOT WATER
HOT WATER

HOT WATER

SERVICE

HOT WATER
HOT WATER

2-1/2", 3"
1-1/2", 2"

MAX. TEMP. D

4", 5"

10'-0"
8'-0"
6'-0"

4'-0"
5'-0"

3'-0"

10'-0"
12'-0"

W

5'-0"
6'-0"

L

(TYPICAL)
PIPE ANCHOR

(TYPICAL)
PIPE GUIDE

D = PIPE DIAMETER

W

NOTES:

1. DIMENSION "A" SHALL BE 10'-0" ± 1'-0" FROM ELBOWS.

2. SEE SPECIFICATIONS FOR PIPING MATERIALS AND METHODS.

3. EXPANSION LOOP SCHEDULE IS BASED ON A MAXIMUM DISTANCE
OF 100 FT BETWEEN PIPE ANCHORS FOR STEEL AND COPPER
PIPING.

4. EXPANSION LOOP MUST BE BASED ON DELEGATED DESIGN.
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FILTER

EXHAUST
AIR

D-2
NO

D-3
NC

PT MIXED
AIR TEMP.

AI

AI

AD

AD
RETURN FAN

SUPPLY FAN

AO

AO

DAMPER
CONTROL

RECIRCULATION

DAMPER
CONTROL

EXHAUST AIR

MIXED AIR
FILTER
MONITORING

AIR HANDLING UNIT01 TYPICAL FOR AHU-1

EXHAUST
AIRFLOW

AI

AF 10

SD

AI

AIR TEMP
SUPPLY

PSH

DI

SWITCH
HIGH STATIC
SUPPLY AIR

SUPPLY
AIRFLOW

AI

AF

TO FIRE
ALARM
PANEL4 2

SD

TO FIRE
ALARM
PANEL

RH

AI
HUMIDITY
RETURN AIR RETURN

AIRFLOW
AI

AFPSL

DI
SWITCH
LOW STATIC
RETURN AIR

CO2

AI
CO2
RETURN AIR

AI

RETURN
AIR TEMP.

4 2

RETURN AIR

VFD

SUPPLY
FAN VFD
FAULT

DI

AO

SUPPLY FAN
VFD SPEED

FAN
STATUS

DO

BAC

FAN VFD
S/S

AI

DI

SUPPLY
FAN VFD
FEEDBACK

SUPPLY

PT

AI

PRESSURE
STATIC

TRANSMITTER

1

SUPPLY AIR

SUPPLY

VFD

RETURN
FAN VFD
FAULT

DI

AO

RETURN FAN
VFD SPEED

FAN
STATUS

DO

BAC

FAN VFD
S/S

AI

DI

RETURN
FAN VFD
FEEDBACK

RETURN

RETURN

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

OUTSIDE AIRFLOW X

OUTSIDE AIR DAMPER
CONTROL X

OUTSIDE AIR FILTER
MONITORING X

MIXED AIR FILTER
MONITORING X

RECIRCULATION AIR
DAMPER X

MIXED AIR TEMP. X

AIRFLOW SWITCH X

FREEZESTAT ALARM X

HIGH LIMIT
HUMIDISTAT ALARM X

HEATING COIL
CONTROL VALVE X PER VALVE

COOLING COIL
CONTROL VALVE X

SUPPLY FAN
START/STOP X

SUPPLY FAN SPEED
CONTROL X

SUPPLY FAN SPEED
FEEDBACK X

SUPPLY FAN FAULT X

SUPPLY FAN STATUS X

SUPPLY HIGH STATIC
SWITCH X

SUPPLY AIR TEMP. X

SUPPLY AIR HUMIDITY X

STATIC PRESSURE X

RETURN AIRFLOW X

RETURN AIR TEMP. X

RETURN AIR HUMIDITY X

RETURN AIR CO2 X

RETURN HIGH STATIC
SWITCH X

RETURN FAN
START/STOP X

RETURN FAN SPEED
CONTROL X

RETURN FAN SPEED
FEEDBACK X

RETURN FAN FAULT X

RETURN FAN STATUS X

EXHAUST AIRFLOW X

EXHAUST AIR DAMPER X

KEY NOTES:

1

2

LOCATE STATIC PRESSURE SENSOR 2/3 DOWNSTREAM OF THE LONGEST
CRITICAL DUCT.
DUCT SMOKE DETECTORS SHALL BE PROVIDED IN MAIN SUPPLY AND RETURN DUCT
FOR SYSTEMS OVER 2,000 CFM AND ALSO UPSTREAM OF EACH STORY RETURN DUCT/ 
RISER CONNECTION WHERE RETURN AIR RISERS SERVE TWO OR MORE STORIES FOR 
SYSTEMS OVER 15,000 CFM BY FIRE ALARM CONTRACTOR.

3 ENDSWITCH AND DAMPER SHALL BE HARDWIRED TO THE OUTSIDE AIR FAN'S STARTER.
SAFETY SHUTDOWN DEVICES SHALL BE HARDWIRED TO THE FAN VFD SAFETY CIRCUIT4
IN ADDITION TO THE DDC SYSTEM. COORDINATE WITH VFD VENDOR FOR SHUTDOWN
UNDER ALL MODES OF OPERATION.

04 TYPICAL
VAV WITH HOT WATER REHEAT

HWR

HWS

AO

V-1

NC

HEATING COIL
CONTROL VALVE

AD

AI

AF

UNIT

AI

SUPPLY
AIR TEMP.

BUILDING SUPPLY AIR SUPPLY AIR

AO

BAC

TS

AI

SPACE
TEMP.

DAMPER
CONTROL

SUPPLY
AIRFLOW

TERMINAL

CONTROLLER

05 CAV WITH HOT WATER REHEAT

HWR

HWS

AO

V-1

NC

HEATING COIL
CONTROL VALVE

AD

AI

AF

UNIT

AI

SUPPLY
AIR TEMP.

BUILDING SUPPLY AIR SUPPLY AIR

AO

BAC

TS

AI

SPACE
TEMP.

DAMPER
CONTROL

SUPPLY
AIRFLOW

TERMINAL

CONTROLLER

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

SUPPLY AIR CFM X

DAMPER X

REHEAT CONTROL
VALVE X

SUPPLY
TEMPERATURE X

SPACE TEMPERATURE X

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

SUPPLY AIR CFM X

DAMPER X

REHEAT CONTROL
VALVE X

SUPPLY
TEMPERATURE X

SPACE TEMPERATURE X

H
C

R
H
C

R

OUTSIDE
AIR

D-1

NC
AD

OUTSIDE
AIRFLOW

AI

AF

DAMPER
CONTROL

OUTSIDE AIR

FILTER

PT

AI
OUTSIDE AIR
FILTER
MONITORING

AO

H
C

DI
INPUT
FREEZESTAT

LPR

LPS

AO

V-1

NO

HEATING COIL
CONTROL VALVE

AI

PREHEAT 
DISCHARGE
AIR TEMP.

CHWR

CHWS

AO

V-2

NC

COOLING COIL
CONTROL VALVE

4
C
C

02

H
C

HWR

HWS

AO

V-1

NC

RE-HEAT COIL
CONTROL VALVE

AD

AI

AF

UNIT

AI

SUPPLY
AIR TEMP.

BUILDING SUPPLY AIR

AO

BAC

BOX
DAMPER

SUPPLY
AIRFLOW

TERMINAL

CONTROLLER

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

SUPPLY AIR CFM X

SUPPLY BOX DAMPER
CONTROL X

RE-HEAT COIL
CONTROL VALVE X

SUPPLY
TEMPERATURE X

SPACE TEMPERATURE X

SPACE HUMIDITY X

EXHAUST AIR CFM X

EXHAUST BOX
DAMPER CONTROL X

HEPA FILTER
MONITORING X PER CEILING PANEL

TRANSMITTER
ROOM
PRESSURIZATION BACNET INTERFACE

EP LAB
TYPICAL FOR CAV-1-1 & RCAV-1-1

TS

AI

SPACE
TEMP.

SUPPLY BOX
CAV-1-1

MENUSILENCE RESET

BAC

ROOM  
PRESSURIZATION
SENSOR

KEY NOTES:

1 PROVIDE ROOM PRESSURIZATION SENSORS AS NOTED ON THE MECHANICAL FLOOR PLANS.

1

SUPPLY

CONTROL

RETURN AIR

AD

AI

AF

UNIT

AO

BAC

EXHAUST
AIRFLOW

TERMINAL

CONTROLLER

EXHAUST BOX
RCAV-1-1

BOX
DAMPER

EXHAUST

CONTROL

RETURN AIR
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AI

SPACE
HUMIDITY

03

H
C

HWR

HWS

AO

V-1

NC

RE-HEAT COIL
CONTROL VALVE

AD

AI

AF

UNIT

AI

SUPPLY
AIR TEMP.

BUILDING SUPPLY AIR SUPPLY AIR

AO

BAC

BOX
DAMPER

SUPPLY
AIRFLOW

TERMINAL

CONTROLLER

CATHETERIZATION LAB
TYPICAL FOR CAV-1-15 & RCAV-1-2

TS

AI

SPACE
TEMP.

SUPPLY BOX
CAV-1-15

MENUSILENCE RESET

BAC

ROOM  
PRESSURIZATION
SENSOR

KEY NOTES:

1 PROVIDE ROOM PRESSURIZATION SENSORS AS NOTED ON THE MECHANICAL FLOOR PLANS.

1

SUPPLY

CONTROL

RETURN AIR

AD

AI

AF

UNIT

AO

BAC

EXHAUST
AIRFLOW

TERMINAL

CONTROLLER

EXHAUST BOX
RCAV-1-2

BOX
DAMPER

EXHAUST

CONTROL

RETURN AIR

RH

AI

SPACE
HUMIDITY

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

SUPPLY AIR CFM X

SUPPLY BOX DAMPER
CONTROL X

RE-HEAT COIL
CONTROL VALVE X

SUPPLY
TEMPERATURE X

SPACE TEMPERATURE X

SPACE HUMIDITY X

EXHAUST AIR CFM X

EXHAUST BOX
DAMPER CONTROL X

HEPA FILTER
MONITORING X

ROOM
PRESSURIZATION BACNET INTERFACE

HEPA

PT

AI
HEPA
FILTER
MONITORING

FILTER

AO

V-3

HUMIDIFER
CONTROL VALVE

NC
LPS

MENUSILENCE RESET

BAC

ROOM  
PRESSURIZATION
SENSOR

1

RH

AI
HUMIDITY
SUPPLY AIR

HS

AI
HIGH LIMIT
HUMIDITY

AFS

DI SWITCH
AIRFLOW

06 VAV WITH HOT WATER REHEAT AND RADIANT CEILING

HWR

HWS

AO
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NC

HEATING COIL
CONTROL VALVE

AD

AI

AF

UNIT
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SUPPLY
AIR TEMP.

BUILDING SUPPLY AIR SUPPLY AIR
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BAC

TS

AI

SPACE
TEMP.

DAMPER
CONTROL

SUPPLY
AIRFLOW

TERMINAL

CONTROLLER

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

SUPPLY AIR CFM X

DAMPER X

REHEAT CONTROL
VALVE X

RADIANT CEILING
CONTROL VALVE X

SUPPLY
TEMPERATURE X

SPACE TEMPERATURE X

H
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R

RADIANT CEILING HWR
V-2

NO
HWS

AO
RADIANT CEILING
CONTROL VALVE

TYPICAL TYPICAL

SUPPLY AIR
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PT

AI
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FILTER
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FILTER

2 HEPA FILTER WILL COME EQUIPPED WITH AN OEM TRANSMITTER IN EACH CEILING PANEL. 
THE BMS SHALL MONITOR EACH TRANSMITTER.

2
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GENERAL EXHAUST FAN09 TYPICAL FOR EF-1 

FAN

D-1
NC

AD

ES

EXHAUST
AIR

1

EXHAUST 
TRANSFER

EXHAUST AIR

ECM

AODO DI

FAN
STATUSFAN ECM

SPEED
FAN ECM
S/S

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

FAN  START/STOP X

FAN STATUS X

FAN SPEED CONTROL X

KEY NOTES:

1 ENDSWITCH AND DAMPER SHALL BE HARDWIRED TO THE FAN'S STARTER.

08 WATER COOLED SPLIT AIR CONDITIONING UNIT
TYPICAL FOR ACU-1/ACCU-1

LD

AC UNIT

BAC OEM CONTROL BOARD

PUMP
CONDENSATE

OEM
SENSOR

PAN
DRIP

1

CONDENSER
AIR COOLED

DX

DX

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

AC OEM CONTROLLER X BACNET INTERFACE

DX DX

KEY NOTES:

1 ENSURE ALL INTERCONNECTION WIRING REQUIRED FOR THE OPERATION OF THIS UNIT
IS COMPLETED AS PER THE MANUFACTURERS RECOMMENDATIONS.

07 TYPICAL
RADIANT CEILING

TS

AI

SPACE
TEMP.

INPUT/OUTPUT POINT LIST

POINT DESCRIPTION AI AO DI DO COMMENT

RADIANT CEILING
CONTROL VALVE X

SPACE TEMPERATURE X

RADIANT CEILING HWR
V-1

NO
HWS

AO
RADIANT CEILING
CONTROL VALVE
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TOTAL COOLING CAPACITY: 755,700 BTU

TOTAL HEATING CAPACITY: 684,900 BTU

1LOT � : 
102BLOCK � : 

Ref. North

BUILDING ADDRESS: 355 BRAD AVENUE
STATEN ISLAND,  NY 10310

KISSEL AVENUE

MOODY PLACE

BARD AVENUE 

CASTLETON AVENUE 
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