
IITEM SERVICE LOCATION

UNIT

TOTAL

CFM

MIN.

O.A.

CFM

MIN.

EXT.

S.P.

(IN.

WG.)

 SUPPLY FAN RETURN FAN

INTEGRAL FACE & BYPASS

PREHEAT COIL PERFORMANCE

COIL COOLING PERFORMANCE  HUMIDIFIER NOTE FILTERS ELECTRICAL DATA

SOUND

CRITERIA

(DBA)

EMERG.

POWER

SPEED

CONTROL

OPERATING

WEIGHT

(LBS)

MANUFACTURER /

MODEL NUMBER

REMARKS

FAN

TYPE

E.S.P.

(in. wg.)

T.S.P.

(in. wg.)

MAX.

BPH

MOTOR

HP

FAN

RPM

MOTOR

RPM

FAN

TYPE

E.S.P.

(IN.

WG.)

T.S.P.

(IN.

WG.)

MAX.

BPH

MOTOR

HP

FAN

RPM

MOTOR

RPM

MAX.

FPM

EAT

(°F)

STEAM

PRESS.

(PSIG)

STEAM

FLOW

(LB/HR)

TOTAL

MBH

LAT

(°F)

APD

(in. wg.)

FLUID

MAX.

FPM

EAT

db/wb

(°F)

TOTAL

MBH

SENS

MBH

LAT

db/wb

(°F)

APD

(in.

wg.)

FLUID

CAPACITY

#/HR

STEAM

PRESS

(PSIG)

PRE-FILTER 1 (THROWAWAY) PRE-FILTER 2 (RIGID) FINAL (RIGID)

V PH HZ FLA MCA MOCP

SIZE EFFICIENCY

VEL.

FPM

PRESSURE

DROP (in. wg.)

SIZE EFFICIENCY

VEL.

FPM

PRESSURE

DROP (in. wg.)

SIZE EFFICIENCY

VEL.

FPM

PRESSURE

DROP (in. wg.)

ITEM LOCATION SERVICE CFM FAN RPM DRIVE TYPE

S.P. (IN.)

MOTOR

(HP)

V PH HZ

SOUND CRITERIA

(INLET SONES)

OPERATING

WEIGHT (LBS)

MANUFACTURER / MODEL

NUMBER

REMARKS

DESIGNA

TION

LOCATION SERVICE

CAPACITY

(MBH)

SHELL TUBES

APPROX. LENGTH

(FT.)

OPERATING

WEIGHT (LBS)

MANUFACTURER / MODEL

NUMBER

REMARKS

TAG LOCATION SERVICE CFM

COOLING COIL PERFORMANCE

ELECTRICAL

REHEAT COIL

PERFORMANCE

HUMIDIFIER

PERFORMANCE

FAN PERFORMANCE CONDENSER PERFORMANCE FILTER ELECTRICAL DATA

EMER.

POWER

OPERATI

NG

WEIGHT

(LBS)

MANUFACTURER / MODEL

NUMBER

NOTE(S)

DESIGNATION LOCATION SERVICE TYPE GPM

TOTAL

HEAD

(FT.)

MAX

NPSH

HOUSING MOTOR OPERATING

WEIGHT

(LBS)

VFD

EMERG.

POWER

MANUFACTURER / MODEL

NUMBER

REMARKS

DESIGNATION LOCATION SERVICE

UNIT

HP

EQUIPM

TYPE

ELECTRICAL DATA

EMERG.

POWER

AIC

RATINGS

BY-PASS PULSE

MANUFACTURER /

MODEL NUMBER

REMARKS

V Ø HZ

DESIGNATION TYPE

SERVICE

(ROOM

NUMBERS)

DESIGN

RANGE (CFM)

Δ PRESS IN.

H₂0 (MAX)

HOT WATER COIL

INLET

STATIC

PRESSURE

(IN.)

NOISE CRITERIA (AT LISTED INLET SP)

MAX RAW SOUND POWER LEVEL (ARI)

(RADIATED OR DISCHARGE)

INLET

CONNECT

SIZE (IN.)

INLET

DUCT

SIZE (IN.)

OUTLET

CONNECT

SIZE (IN.)

OUTLET

DUCT

SIZE (IN.)

MAX BOX

DEPTH (IN.)

SILENCER
INTEGRAL

LINING

THICKNE

SS

LINING

HOSPITAL

GRADE

ACCESS

DOOR

BEFORE

COIL

ACCESS

DOOR

AFTER

COIL

MANUFACTURER /

MODEL NUMBER

REMARKS

AIR @ MAX CFM WATER @ MAX CFM

MBH

EAT

(°F)

AIR

Δ P

IN. H₂0
FPI MAX

EWT

(°F)

GPM

MAX

Δ P

FT. H₂0
COIL ROWS 125DB 250DB 500DB 1KDB 2KDB 4KDB

ITEM SERVICE TYPE NECK SIZE AIR PATTERN

MANUFACTURER / MODEL

NUMBER

REMARKS

DESIGNATION LOCATION SERVICE

FLOW

(GPM)

SIZE

(IN.)

STRAINER

MANUFACTURER /

MODEL NUMBER

REMARKS

DESIGNATION LOCATION SERVICE

TANK

RATING

(PSIG)

TANK

DIA. (IN.)

TANK

HEIGHT

(IN.)

TANK

CAP.

TANK

ACCEPT.

MANUFACTURER /

MODEL NUMBER

REMARKS

DESIGNATION LOCATION SERVICE CFM

MAX

PRESS.

DROP (FT)

UNIT SIZE

WXDXL (IN.)

DIL

MEDIA TYPE

MANUFACTURER /

MODEL NUMBER

REMARKS

63 HZ 125 HZ 250 HZ 500HZ 1000 HZ 2000 HZ 4000 HZ 8000 HZ

TYPE

FAN HOT WATER COIL

MANUFACTURER / MODEL

NUMBER

REMARKS

CFM RPM

MOTOR

(HP)

V Ø HZ  MBH

EAT

(°F)

GPM

EWT

(°F)

ITEM LOCATION TYPE

FAN COOLING COIL DATA

MANUFACTURER /

MODEL NUMBER

REMARKS

CFM

MOTOR

(HP)

ESP (IN.

WG.)

TOTAL

MBH

SENS

MBH

FLUID GPM

EWT

(°F)

LWT

(°F)

EAT

(°F)

LAT

(°F)

WAT

ER

PD

(FT.)

V Ø HZ

TAG LOCATION SERVICE CFM EAT FLUID GPM

PD(FT)

EFT

THR

(MBH)

ELECTRICAL PERFORMANCE PUMP PERFORMANCE

ITEM LOCATION SERVICE TYPE MBH REFRIGERANT TYPE

SATURATED

CONDENSER

TEMP (°F)

CONDENSER EAT

MIN. O.A.

TEMP. (°F)

COMPRESSOR FANS ELECTRICAL DATA

OPERATING

WEIGHT (LBS)

MANUFACTURER / MODEL

NUMBER

REMARKS

DB (°F) WB (°F)

NUMBER KW V Ø HZ NUMBER

HP

(EACH)

V Ø HZ MCA MOCP V Ø HZ
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AHU
1

AHU
2

HWPP
1

HWPP
2

VFD
1

VFD
2

MPS

MPR

MPS

HWS&R

1

MPS&R

1

CHWS

CHWR

CHWS

CHWR

CHWS

CHWR

MPS

M
P

S

M
P

S

HWR

HWS

LPR

LPSLPS

LPR

H
W

S

H
W

R
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NTS

DUCT TRANSITION (TYP.)

EQUIPMENT

15° MAX

FLEXIBLE

CONNECTION

(TYP.)

COMBINATION SPRING

DOUBLE DEFLECTION

NEOPRENE VIBRATION

ISOLATOR

SPRING ISOLATOR (TYP.)

4

5

°

FLOOR

4

5

°

7x19 GALVANIZED

AIRCRAFT CABLE

SWAY BRACE (TYP.4)

HVAC EQUIPMENT HANGER SUPPORT DETAIL

PLAN VIEW

ELEVATION

NTS

NTSWATER COILS - PIPING CONNECTIONS

NTS

M
I
N

I
M

U
M

*

R= 1.5 x D

2 x D MIN.

A
A

MESH/SCREEN

MINIMUM RESTRICTED

ACCESS

ROOF

*MINIMUM DISTANCE ABOVE MAXIMUM EXPECTED

SNOW LEVEL.

3" THICK ARMAFLEX INSULATION

D = PIPE DIAMETER

20'-0" 20'-0"

MRI QUENCH VENT VERTICAL DISCHARGE (EXITING ROOF)

5
9

.
0

6
"

[
1

5
0

0
m

m
]

NTS
IN-LINE PUMPS - CONNECTIONS

NTSDUCT RISER SUPPORTS

POWER ROOF VENTILATOR

INSTALLATION OF THERMOMETER WELLS NTS

STEAM HUMIDIFIER-

PIPING CONNECTIONS (MULTIPLE DISPERSION TUBES)

NTS

STEAM LINE DRIP POCKET

STEAM TRAP ASSEMBLY

NTS

INTEGRAL FACE AND BYPASS STEAM COIL DETAIL NTSSTEAM SAFETY VALVE NTS

NTS 11 NTS
PITOT TEST CONNECTIONSTERMINAL UNIT WATER COILS - PIPING CONNECTIONS

NTS

STEAM PRESSURE REDUCING STATION DOUBLE VALVE (

1

3

 AND 

2

3

)

1 2 3 4 5 6 87 9
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NTS

NOTES

1. REFER TO MEDICAL SYSTEMS EQUIPMENT MANUFACTURER DOCUMENTS

FOR ADDITIONAL INFO RE:  INTALLATION & LAY-OUT OF "CRYOGENIC

VENTING."

2. ACCESS DOORS SHALL BE PROVIDED AT EVERY EXPANSION JOINT. QUENCH

VENT SYSTEM SHALL BE ACCESSIBLE FOR INSPECTION.

3. ADDITIONAL ACCESS DOORS SHALL BE PROVIDED SO THAT THE ENTIRE

SYSTEM CAN BE INSPECTED.

4. QUENCH VENT SYSTEM SHALL BE PRESSURE TESTED AT 35 PSIG WITH ZERO

LEAKAGE PRIOR TO PROCEEDING WITH MRI INSTALLATION.

5. PIPE SHALL BE LABELED "DANGER CRYOGENIC VENT" EVERY 20 FT., EVERY

CHANGE IN DIRECTION, AT EVERY WALL OR FLOW (BOTH SIDES)

6. OXYGEN DEPLETION SENSOR SHALL:

- SOUND ALARM INSIDE ROOM

- SOUND ALARM IN CONTROL ROOM

- AUTOMATICALLY START EMERGENCY MRI EXHAUST FAN

- BE SIMILAR TO MSA TOXIGARD

7. OUTDOOR PIPE SHALL HAVE  2 LAYERS OF 2" THICK CLASS 0 ARMAFLEX

INSULATION (TOTAL OF 4") PLUS ADDITIONAL ALUMINUM JACKET ADJ-3b

8. DANGER SIGN MUST BE PLACED AT THE EXTERIOR EXIT POINT OF THE

CRYOGEN VENT.

9. AREA WITHIN 25 FT OF THE CRYOGEN VENT TERMINATION A PERSON COULD

BE, SHALL BE  MARKED WITH A YELLOW STRIPE AND THE WORDS "DANGER

KEEP CLEAR". TEXT HEIGHT SHALL BE A MINIMUM OF 4".

10. PROVIDE ADDITIONAL EXPANSION JOINT BELOW ROOF DECK, NEAR POINT OF

PENETRATION.

PROVIDE EXPANSION JOINTS EVERY 30 FEET, AFTER EVERY CHANGE IN

DIRECTION AND BEFORE EXITING THE BLDG.

- JOINT SHALL BE WELDED.

- JOINT SHALL ACCOMODATE 2.0" OF CONTRACTION AND SHALL BE A

   MINIMUM OF 12" IN LENGTH.

- JOINT SHALL BE SUITABLE FOR -460° F AND 50 PSIG.

- JOINT SHALL BE 304 SS OR OTHER NON MAGNETIC STAINLESS STEEL.

- SIMILAR TO US BELOWS INC.

THE VENT SUPPORT ASSEMBLIES SHALL BE

CAPABLE OF SUPPORTING THE WEIGHT OF THE

VENT SYSTEM & LARGE HELIUM FLOW

REACTION FORCE (2000 LBS) AT ELBOWS

3" 2.0LBS/FT^3 ARMAFLEX INSULATION W/

VAPOR BARRIER BY HVAC CONTRACTOR

SUSPENDED CEILING

MRI

BY HVAC CONTRACTOR

WHERE NOT PROVIDED

BY MRI MFR.

OXYGEN DEPLETION SENSOR

EXPANSION JOINT (TYP.)

RF SHIELD CEILING

BY HVAC

CONTRACTOR

MEDICAL SYST. EQUIPMENT MFR. TO

PROVIDE MAGNET VENT W/

DIELECTRIC BREAK AND WAVE GUIDE.

VIBRAT. ISOL. (TYP.)

EXPANSION JOINT (TYP.)

VIBRAT. ISOL. (TYP.)

PIPE SCHEDULE 10,  304 S/S PIPE W/ 2

LAYTERS OF  2" 2.0LBS/FT^3 ARMAFLEX

INSULATION AND ADDITIONAL ALUMINUM

JACKET ADJ-3b

MRI CRYOGENIC QUENCH VENT

(08.0)

S15S13

6,800 Btu/hr (2 kW)Dissipation**

40% to 70%, no condensation

9º F per 10 min  (5º C per 10 min.)

Relative Humidity

Maximum Temperature Change

68º to 75 º F (20º to 24º C)Temperature

1,700 Btu/hr (0.5 kW)Dissipation

30% to 70%, no condensation

9º F per 10 min  (5º C per 10 min.)

Relative Humidity

Maximum Temperature Change

64º to 75 º F (18º to 24º C)Temperature

*  Requirements given are specified at the cabinet air intake.

a.  The MR system heat dissipation is dependant on the type and duration of the acquisition.

          Therefore, actual heat dissipation will vary greatly.  Equipment room air conditioning

          provided at average heat dissipation will result in dangerously high temperatures during

          peak loads, causing permanent damage and voiding system warranty.  As such, air

          conditioning must be designed to handle peak loads.

 b.  Heat dissipation of an optional chiller, if installed in the equipment room, is not included.

c.  A slight air overpressure is recommended to avoid dust build-up.

d.  The HVAC system must be designed around equipment cabinet air flow/circulation. Modifying

          the room layout is allowed only after consulting the HVAC provider to avoid "hot spots".

e.  Pollution:  The equipment room is equipped with highly technical medical electronics.  To

          avoid any potential failures due to pollution, dust containment should be considered

          (despite individual system parts having air filters).  Ceilings walls and floors must be

          sealed to prevent dust particles from releasing into the air.  Special attention shall also

          be considered when there is a cement floor slab under raised computer floors.  Before

          the delivery of any equipment and after any construction, the site must be cleaned before

          turning on the MR system.  The air conditioning system must be equipped with 90% less

          than 10 micron particles and 80% less than 5 micron particles filters.

2. Control Room Specifications

a.  Comfort depends on local practice and preferences.  For this reason, it is the responsibility

          of the customer to define the appropriate conditions for the control room.  The values in the

          table below are recommended for patient and staff comfort.  The Operator Console ambient

          requirements ranges from 50º to 90º F (10º to 32º C).

Emergency Overpressure Grid RF

Feedthrough

(Provided by RF enclosure supplier)

S12

S13

S14

S15

(10.0)

System Air Cooling, Emergency Overpressure Grid RF Feedthrough

Air Escape RF Feedthrough

(optional pressure balancing feedthrough

between exam and adjacent rooms)

Inlet Air Grid

RF Feedthrough

Gradient Coil

Inlet minus

235 CFM

(400 m

3

/h)

Inlet minus

235 CFM

(400 m

3

/h)

Inlet Air

Duct

Suspended Ceiling

235 CFM

(400 m

3

/h)

235 CFM

(400 m

3

/h)

RF Ceiling

(Hose provided

by Philips)

Gradient Exhaust

Interface

Gradient Exhaust RF Feedthrough

(Provided by RF Vendor)

Final Return Air = Inlet Air

Philips provided System

Air Cooling Unit

SACU

Return Air Duct

Initial Return Air

= Inlet - 235 CFM

Outlet Air Grid

RF Feedthrough

Heat Dissipation:

Equipment Room: 341.5 BTU/hr (0.1 kW)

Into Air Duct from Magnet: 2390.6 BTE/hr (0.7 kW)

Minimum total supply of conditioned air required is 470 CFM (800m

3

/h)

235 CFM above suspended ceiling and 235 below the suspended ceiling

2
.
0

0
"

[
5

1
m

m
]

Preferred for patient comfort: 70º F

Min. due to bending radius

23.61"

[600mm]

Total Heat Dissipation to Air

Additional Exam Room Air Feedthrough Requirements

1.  Emergency Overpressure Grid RF Feedthrough

     a.  If the exam room entry door does not swing outwards, it is required that an emergency

          overpressure RF feedthrough be installed.  This will help avoid extreme pressure build-up if a

          quench were to ever occur and helium venting were to fail.  Even if the door swings outwards, the

          emergency overpressure RF feedthrough is recommended, in case of an air exhaust or air

          conditioning malfunction.  The volume behind this grid must be able to evacuate 24720 ft³

          (700 m³) of helium gas in approximately 20 minutes, or the emergency venting system must

          extract the volume of the examination room 20 times per hour.  The minimum size of this grid is

          24" x 24" (600mm x 600 mm).  The feedthrough can be coupled with an oxygen monitor which

          triggers a fan for added safety.  To optimize air conditioning / air balancing of the Examination

          room, the overpressure RF-filter can be closed / covered with a lid or louvers (one direction valve)

          to avoid that air is routed inside the RF-enclosure from an unconditioned source.  The lid or

          louvers must open automatically if an overpressure is present due to air handling or helium

          vent pipe failure.

2.  Air Escape RF Feedthrough

     a.  To ease the opening and closing of exam room entry doors, and prevent ceiling tiles from shifting

          when doors are opened or closed, an optional pressure balancing feedthrough can be installed

          between the exam room and adjacent room.  Placing this feedthrough at the control room wall

          may lead to an increase in noise and affect comfort level.

Air Conditioning Requirements - Con't.

3.  Exam Room Specifications - Con't.

g.  Due to the use of helium in the magnet room, various precautionary measures can be

          taken to assure safety.  One precautionary option is to have a high air refreshment degree

(towards 100% ie. no re-circulation).  Other solutions include having an oxygen monitor and

          emergency venting system.  Consult an air conditioning supplier and/or RF enclosure

          supplier to determine the best solution.  For all VA Medical Centers, Oxygen Monitors are

          required in air duct outside the RF Room.

h.  The air flow through the magnet assembly must always be maintained while the system

          is in use.

i.   Installation of Temperature and Humidity sensors in the RF-enclosure can be a problem due to

          the RF-filters required for each electrical cable entering and leaving the RF-enclosure and

          possible electrical interference.  An alternative is to locate the sensors directly outside the

          RF-enclosure in the HVAC air return duct.

j. System Air Cooling Unit:

Heat from the magnet gradient coil will be removed via the SACU (System Air Cooling Unit).

The SACU and ventilation hose are delivered by Philips.

- The necessary 6.25" (160mm) System Air Cooling waveguide is to be provided by the RF

enclosure supplier.

- 235 CFM (400 m

3

/h) of the inlet air will be directed through the magnet shroud. This will be

pulled through the magnet by the SACU via the Gradient Exhaust RF Feedthrough and a

Philips provided 5.5" hose (140mm).

- The exhaust air from the SACU must be directed back into the return air by a

customer/contractor provided interface.

Total Heat Dissipation to Air *

Ambient Requirements

Ambient Requirements

Air Conditioning Requirements.

**  Gradient coil heat dissipation (3,400 to 51,200 Btu/hr [1 to 15 kW]) will be removed by

          liquid cooling

a.  The conditioned air must enter the examination room through RF feedthrough wave guides.

b.  It is recommended that the Gradient Air Exhaust RF feedthrough be equipped with a

          removable and cleanable filter.

c.  A slight overpressure is required to avoid dust penetration.

d.  The air exchange rate in the examination room (under the suspended ceiling) must minimally

          be 5 times per hour at a minimum air flow of 235 CFM (400 m³/h).  The air inflow under the

          suspended ceiling must disperse evenly to ensure comfort and avoid "hot spots".  Additional

          235 CFM (400 m³/h) must be supplied above the suspended ceiling in the top covers near the

          magnet shroud.

 e.  If a dedicated HVAC system is used in the exam room, it is recommended that a system

          be designed to provide malfunction warnings, since excessive over/under temperatures

          or high/low relative humidity may damage the MR system.

f.   The air under the suspended ceiling must be routed via an air grill (opening) in the suspended

          ceiling to the void above the suspended ceiling but remain inside of the RF enclosure.

3.  Exam Room Specifications

     Scan procedures involves the emission of RF energy.  This can raise patient temperature.

     The amount of energy absorption (Specific Absorption Rate) is directly related to the ambient

     conditions.  Therefore, the ambient requirements for the exam room are mandatory for safety.

(11.0)

Diagram - System Air Cooling Unit Air Flow

Interface location

78.7" (2m) Max. distance from SACU

Third party supplied

5" (127mm) outer diameter interface

Airflow:  235.4 CFM (400m³/h)

Heat Load:  2390 Btu/hr (0.7kW) during scanning

4

5

°

Air return RF-Grid

Technical Room

Examination Room

RF Feedthrough

Philips supplied hose through

Wave guide inner diameter min. 6.3" (160mm)

Typical location: above suspended ceiling of

examination room near hospital air return

duct.

SACU

RF-Shielding

Air in from magnet

interface to SACU

NTS

MRI AIR CONDITIONING REQUIREMENTS (MANUFACTURER'S INSTRUCTIONS)

NTS

CAN BE INSTALLED MAXIMUM 82 FEET BELOW MR SYSTEM.
CAN BE INSTALLED MAXIMUM 32 FEET ABOVE MR SYSTEM.

148 FOOT MAX. ONE WAY
PIPE LENGTH FOR 2 1/2" 

LENGTH FOR 2" DIAMETER PIPE.

16 FOOT MAX. HOSE LENGTH

EPCGPA

SIEMENS SUPPLIED AND
INSTALLED CABINETS

KKT KRAUS ECO CHILLER

IFP

82 FOOT MAX. ONE WAY PIPE 

HELIUM
COMPRESSOR

9 FOOT  
 MAXIMUM

DIAMETER PIPE.  HOSE 
 LENGTH

A MAXIMUM OF 25 LONG
RADIUS ELBOWS ARE ALLOWED 
FOR TOTAL RUN.

NTS

NOTES:

1. THE ABOVE DETAIL SHOWS REQUIRED PIPING FOR TWO

HEAT EXCHANGERS IN PARALLEL.

2. PROVIDE SADDLE SUPPORTS AND LEGS OR HANGERS

FOR HEAT EXCHANGER.  MOUNTING HEIGHT SHALL BE

ADJUSTED TO FACILITATE GRAVITY RETURN OF STEAM

CONDENSATE.

3. MAKE THE BYPASS THE SAME SIZE AS THE

CONNECTIONS TO THE CONTROL VALVES.

4. CONTROL VALVES SHALL BE IN A 

1

3

 AND 

2

3

 SIZE

ARRANGEMENT.

HEAT EXCHANGER - STEAM TO HOT WATER

NTS

DUCTWORK SQUARE VANE ELBOWS
DUCTWORK RADIUS ELBOWS

DUCTWORK TRANSITIONS (WITH EQUIPMENT MOUNTED IN  DUCT)

EXHAUST OR RETURN BRANCH DUCTWORK

VOLUME DAMPER DETAIL

ACCESS PANEL AND DOOR DETAIL

NTSSECTION THROUGH FIRE DAMPER INSTALLATION

TYPICAL CONNECTIONS TO FLASH TANK

1 2 3 4 5 6 87 9

F

E

D

C

B
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UNIT HEATER DETAIL
3 NTS

AIR / WEATHER SEAL

NEOPRENE GROMMET

SPRINGS

12 GA.-ZC SIDES AND ENDS

WOOD NAILER

2" INSULATION

TUBULAR STEEL CURB BASE

2 LAYERS 5/8" DURO-ROCK

(BY HVAC)

4" RIGID FIBERGLASS INSULATION

(BY HVAC)

2" RIGID BOARD

INSULATION

(BY ROOF CURB

MANUFACTURER)

CANT STRIP

(BY ROOFING

CONTRACTOR)

ROOF MEMBRANE

(BY GC)

22 GA. ZC FLASHING

SPRING POCKET COVER

W/ ACCESS PANEL

22 GA. ZC FLASHING

ROOFTOP UNIT

NOTE: UNIT & CURB SHALL BE RATED FOR 120 MPH WIND

ROOFTOP UNIT CURB DETAIL
6 NTS

FASTEN DAMPER

FRAME TO COLLAR

(SEE NOTE 11)

SLEEVE, WRAPPED WITH

FACTORY PROVIDED THERMAL

BLANKET

THERMAL

BLANKET ALL

AROUND SLEEVE

'U' CHANNEL HEADER  ALL

AROUND

BREAKAWAY SLIP TYPE DUCT

CONNECTION (TYPICAL)

DUCTWORK INSULATION AS

SPECIFIED.

SLEEVE TO EXTEND 3"BEYOND

WALL

10 GAUGE OR 

1

8" THICK

RETAINING ANGLES SECURED

TO SLEEVE.( SEE NOTE 12) DO

NOT ATTACH TO WALL

NOTES:

1. FIRE DAMPERS SHALL BE U.L. LISTED AND LABELED.

2. ALL FIRE AND SMOKE DAMPERS SHALL BE RATED TO

MAINTAIN THE RATING OF THE FIRE SEPARATION.

3. TYPICAL INSTALLATION SHOWN. ACTUAL

INSTALLATION SHALL COMPLY WITH REQUIREMENTS

OF NFPA 90A, NFPA 101, UL 555 AND WITH ALL

        MANUFACTURER'S RECOMMENDATIONS.

4. LOCATE ACCESS DOOR FOR BEST ACCESS TO LINK.

5. FUSIBLE LINK TO BE RATED FOR 50 PERCENT ABOVE

MAXIMUM OPERATING TEMPERATURE OF SYSTEM.

6. ALL DUCT-COLLAR CONNECTIONS SHALL COMPLY

WITH UL 555 AND   SMACNA. CONNECTIONS BETWEEN

COLLAR AND DUCTWORK SHALL BE

       BREAKAWAY TYPE SUCH AS "S" SLIP, CRIMP, OR

OTHER SLIP TYPE IN  ACCORDANCE WITH SMACNA

PLATE 15A, 4th EDITION AND PLATE 1, SMACNA FIRE

DAMPER GUIDE, 1986 UNLESS OTHERWISE REQUIRED

       BY CODE.

7. GAUGES FOR COLLAR AND RECTANGULAR DUCT

SHALL BE AS FOLLOWS:

       FIRE DAMPER COLLARS SHALL BE SAME GAUGE AS

DUCTWORK WITH A  MINIMUM OF 16 GAUGE FOR

DUCTWORK UP TO 36" WIDE.

       FOR DUCTWORK ABOVE 36" WIDE, THE COLLAR SHALL

BE 14 GAUGE.

8. PROVIDE STEEL STUD FRAMING AS REQUIRED, TO

ACCEPT THE FIRE DAMPER ASSEMBLY (INCLUDING

SLEEVES, ETC.).

9. AFTER THE INSTALLATION OF DAMPERS, THE

CONTRACTOR SHALL SEAL AND TAPE ALL JOINTS

FOR AIR TIGHTNESS. INSTALLATION SHALL BE MADE

AVAILABLE FOR INSPECTION BY ARCHITECT BEFORE

TAPING.

10. TO ALLOW FOR EXPANSION DAMPERS SHALL HAVE A

CLEARANCE EQUAL TO   

1

8" FOR EACH FOOT OF

DAMPER HEIGHT. THE SIDE CLEARANCE SHALL BE

1

8" FOR EACH FOOT OF DAMPER WIDTH EQUALLY

DIVIDED TO THE LEFT AND THE RIGHT OF THE

COLLAR. THE MAXIMUM CLEARANCE FOR THE TOP

AND THE TOTAL OF BOTH SIDES SHALL BE 

1

2" EACH.

THE RETAINING ANGLES SHALL BE 1

1

2"x1

1

2"x

1

8" SO

THAT THERE WILL BE A MINIMUM OF 1" OVERLAP ON

THE FIRE SEPARATION.

11. DAMPER SHALL BE SECURED TO COLLAR, WITH

EITHER 

1

2" TACK WELDS,  NO.10 SHEET METAL

SCREWS, 

1

4" DIA. NUTS AND BOLTS, OR 

3

16" STEEL

POP RIVETS, ALL 6" ON CENTER.

12. RETAINING ANGLES SHALL BE SECURED TO COLLAR,

SLEEVE OR PLATE WITH  EITHER 

1

2" TACK WELDS, NO.

10 SHEET METAL SCREWS, 

1

4" DIA. NUTS AND BOLTS,

OR 

3

16" STEEL POP RIVETS, ALL 6" CENTER.

13. WHERE HUNG CEILING DOES NOT HAVE REMOVABLE

TILES, AN ACCESS DOOR  (FIRE RATED WHERE

REQUIRED) SHALL BE INSTALLED IN CEILING OR WALL

NEAR LOCATION OF FIRE DAMPER.

14. ALL RETAINING ANGLES SHALL BE GALVANIZED

STEEL.

15. INSTALL FIRE DAMPERS SO THE LOCKING DEVICE

CAN BE ACCESSED WHEN THE DAMPER IS CLOSED.

16. FIRE DAMPER ACCESS DOORS SHALL BE

LABELED/STENCILED WITH MIN. 1" LETTER  " FIRE

DAMPER ". ACCESS DOOR ON SIDE AS SHOWN OR

BOTTOM OF DUCT MINIMUM SIZE 18"X14" IF DUCT

SIZE PERMITS. FOR SMALLER DUCTS MAKE DOOR 2"

SMALLER THAN DUCT SIZE.

METAL NOSING, TYP.

DUCT

ACCESS

DOOR

WALL OR PARTITION

MOTOR OPERATED FIRE/SMOKE DAMPER

NTS

NTS

PREFABRICATED ROOF CURB MOUNT

ON PRESSURE TREATED WOOD

NAILER. FURNISHED BY HVAC

CONTRACTOR AND INSTALLED BY GC.

COUNTERFLASHING BY

HVAC CONTRACTOR

CAULK COMPLETELY

AROUND DUCTWORK

RECTANGULAR  DUCTWORK

INSULATION

PRESSURE TREATED

WOOD NAILER

DUCT SUPPORT COMPLETELY

AROUND.  FASTEN TO DECK

AND TO DUCT.

BUILDING STRUCTURE

MEMBRANE ROOF

PRESSURE TREATED

WOOD NAILER

SHEETMETAL SAFING ALL

AROUND, TIGHT TO DUCT

HVAC CONTRACTOR

INSULATION

(WHERE REQUIRED)

DUCT PENETRATION THROUGH ROOF DETAIL

4 NTS
PRESSURE TRANSMITTER  INSTALLATION

7 NTS
SECURING HANGER RODS IN CONCRETE

8 NTS
SUPPORT ANCHOR FOR PIPE RISERS

14 NTS
CONCRETE EQUIPMENT BASES

10 NTS
SMALL PIPE ANCHOR 1 

1

2

" - 4"

NTSPIPE HANGERS

11 NTS
CONDENSATE RETURN PIPING AROUND OPENINGS

9 NTSCHEMICAL FEED SYSTEM - PUMPED TYPE

13 NTS

WATER TREATEMENT - CLOSED SYSTEMS

12 NTS

DETAIL FOR SUPPORTING PIPE ON ROOF
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AIR HANDLING UNIT TRAP DETAIL
4 NTS NTSFLOAT AND THERMOSTATIC STEAM TRAP ASSEMBLY

9 NTS

FLOOR MOUNTED EXPANSION TANK - PIPING CONNECTIONS

10 NTSDRAIN VALVE AND AIR VENT CONNECTIONS (HYDRONIC SYSTEMS)

EXPANSION LOOP DETAIL
3 NTS NTSACCESS SECTION FOR ROUND/OVAL DUCT

5 NTS

ACCESS DOOR SWING DETAIL FOR AIR HANDLING UNITS

6 NTS

PIPE CROSSING A SEISMIC JOINT DETAIL "C"

7 NTS

PIPE CROSSING A SEISMIC JOINT DETAIL "A"

8 NTS

PIPE CROSSING A SEISMIC JOINT DETAIL "E"
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100% CONSTRUCTION DOCUMENT SUBMISSION
"FULLY SPRINKLERED"

HVAC LEVEL 1 DUCTWORK PLAN

H1.01
02/12/2016 JWS DO

BUILDING 3                                                                             MRI/CT Radiation Addition
Boston Healthcare System - Brockton Campus

523-398

940 Belmont Street Brockton, MA 02301

HVAC LEVEL 1
DUCTWORK

GENERAL NOTES:

1. PROVIDE LEAD COVERING ON EACH DUCT PENETRATING LEAD LINED WALLS
PER SPEC SECTION 23-31-00-2.18

2. PROVIDE ELECTROMAGNETIC SHEILDING DUCT CONNECTIONS ON EACH
DUCT PASSING THROUGH SHEILDED ROOMS PER SPEC SECTION 23-31-00-
2.19

3. PROVIDE 4" PRESSURES CLASS DUCTWORK FROM AHU TO VAV BOXES,ANY
OTHER DUCTWORK 2" PRESSURE CLASS, SEE SPECIFICATIONS.

KEYNOTES:

LEAD COVERED DUCT, SEE GENERAL NOTES & SPECIFICATIONS

ELECTROSTATIC DUCT CONNECTION, SEE GENERAL NOTES & SPECIFICATIONS

1

2

VAV BALANCING SCHEDULE LEVEL 1

DSGNTN NUMBER TYPE MBH GPM CFM MIN CFM MAX CFM HEAT

VAV 1-01 SAV-8 16.6 1.7 480 480 480
VAV 1-02 SAV-16 41.8 4.2 1290 2060 1290
VAV 1-03 SAV-12 33.2 3.3 960 960 960
VAV 1-04 SAV-6 10.7 1.1 310 310 310
VAV 1-05 SAV-10 25.9 2.6 750 750 750
VAV 1-06 SAV-12 41.1 4.1 1190 1190 1190
VAV 1-07 SAV-10 25.2 2.5 730 730 730 Key Plan
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R. W. Sullivan Engineering
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MEP / FP Engineering . Code . Commissioning
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100% CONSTRUCTION DOCUMENT SUBMISSION
"FULLY SPRINKLERED"

HVAC LEVEL 2 DUCTWORK PLAN

H1.02
02/12/2016 JWS DO

BUILDING 3                                                                             MRI/CT Radiation Addition
Boston Healthcare System - Brockton Campus

523-398

940 Belmont Street Brockton, MA 02301

HVAC LEVEL 2
DUCTWORK PLAN

VAV BALANCING SCHEDULE LEVEL 2

DSGNTN NUMBER TYPE MBH GPM CFM MIN CFM MAX CFM HEAT Level

VAV 2-01 SAV-10 22.5 2.2 650 650 650 Level 2
VAV 2-02 SAV-8 13.8 1.4 340 430 400 Level 2
VAV 2-03 SAV-8 19.7 2.0 570 570 570 Level 2
VAV 2-04 SAV-6 5.5 0.6 160 320 160 Level 2
VAV 2-05 SAV-12 34.9 3.5 1010 1010 1010 Level 2
VAV 2-06 SAV-8 15.2 1.5 440 440 440 Level 2
VAV 2-07 SAV-10 10.4 1.0 300 760 300 Level 2
VAV 2-08 SAV-8 17.3 1.7 500 500 500 Level 2
VAV 2-09 SAV-4 4.8 0.5 140 140 140 Level 2
VAV 2-10 SAV-12 14.2 1.4 410 920 410 Level 2

GENERAL NOTES:

1. PROVIDE LEAD COVERING ON EACH DUCT PENETRATING LEAD LINED WALLS
PER SPEC SECTION 23-31-00-2.18

2. PROVIDE ELECTROMAGNETIC SHEILDING DUCT CONNECTIONS ON EACH
DUCT PASSING THROUGH SHEILDED ROOMS PER SPEC SECTION 23-31-00-
2.19

3. PROVIDE 4" PRESSURES CLASS DUCTWORK FROM AHU TO VAV BOXES,ANY
OTHER DUCTWORK 2" PRESSURE CLASS, SEE SPECIFICATIONS.

4. DEDUCT ALTERNATE ALL WORK THIS FLOOR FOR FUTURE U.N.O.
5. DEDUCT ALTERNATE THIS FLOOR NOT BUILT.

KEYNOTES:

LEAD COVERED DUCT, SEE GENERAL NOTES & SPECIFICATIONS

ELECTROSTATIC DUCT CONNECTION, SEE GENERAL NOTES & SPECIFICATIONS

        ALL DUCTWORK BEYOND THIS POINT FOR FUTURE UNDER DEDUCT ALTERNATE X.

1

2

Key Plan

3
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HVAC ROOF DUCTWORK PLAN

H1.03
02/12/2016 JWS DO

BUILDING 3                                                                             MRI/CT Radiation Addition
Boston Healthcare System - Brockton Campus

523-398

940 Belmont Street Brockton, MA 02301

HVAC ROOF
DUCTWORK PLAN

KEYNOTES:

THIS EQUIPMENT AND ASSOCIATED PIPING & DUCTWORK ARE ELIMINATED
        UNDER DEDUCT ALTERNATE  #X WHICH ELIMINATES THE 2ND FLOOR.
1

Key Plan
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PIPING PLAN

EXISTING 4" CHWS&R

EXISTING MPS&R

Key Plan

GENERAL NOTES:

1. ALL WORK THIS DRAWING IN UTILITY
CRAWLSPACE BELOW BASEMENT
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HVAC LEVEL 1 PIPING PLAN

H2.01
02/12/2016 JWS DO

BUILDING 3                                                                             MRI/CT Radiation Addition
Boston Healthcare System - Brockton Campus

523-398

940 Belmont Street Brockton, MA 02301

KEYNOTES

4" MPR UP
5" MPS UP

4" MPR DN. TO UTILITY CRAWLSPACE
5" MPS DN. TO UTILITY CRAWLSPACE

NOT USED

NOT USED

1-1/2" CHILLED WATER SUPPLY & RETURN DN.

1-1/4" CHWS&R UP

1-1/2" HWS&R UP

       CS/R UP

1

2

3

4

5

6

7

VAV BALANCING SCHEDULE LEVEL 1

DSGNTN NUMBER TYPE MBH GPM CFM MIN CFM MAX CFM HEAT

VAV 1-01 SAV-8 16.6 1.7 480 480 480
VAV 1-02 SAV-16 41.8 4.2 1290 2060 1290
VAV 1-03 SAV-12 33.2 3.3 960 960 960
VAV 1-04 SAV-6 10.7 1.1 310 310 310
VAV 1-05 SAV-10 25.9 2.6 750 750 750
VAV 1-06 SAV-12 41.1 4.1 1190 1190 1190
VAV 1-07 SAV-10 25.2 2.5 730 730 730

HVAC LEVEL 1 PIPING
PLAN

Key Plan

8

GENERAL NOTES:

1. ANY UNSIZED HWS&R PIPING IS 3/4"

2. PROVIDE CLEANOUTS AT EACH CHANGE OF DIRECTION IN CONDENSATE PIPING.
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HVAC LEVEL 2 PIPING PLAN

H2.02
02/12/2016 JWS DO

BUILDING 3                                                                             MRI/CT Radiation Addition
Boston Healthcare System - Brockton Campus

523-398

940 Belmont Street Brockton, MA 02301

HVAC LEVEL 2 PIPING
PLAN

VAV BALANCING SCHEDULE LEVEL 2

DSGNTN NUMBER TYPE MBH GPM CFM MIN CFM MAX CFM HEAT Level

VAV 2-01 SAV-10 22.5 2.2 650 650 650 Level 2
VAV 2-02 SAV-8 13.8 1.4 340 430 400 Level 2
VAV 2-03 SAV-8 19.7 2.0 570 570 570 Level 2
VAV 2-04 SAV-6 5.5 0.6 160 320 160 Level 2
VAV 2-05 SAV-12 34.9 3.5 1010 1010 1010 Level 2
VAV 2-06 SAV-8 15.2 1.5 440 440 440 Level 2
VAV 2-07 SAV-10 10.4 1.0 300 760 300 Level 2
VAV 2-08 SAV-8 17.3 1.7 500 500 500 Level 2
VAV 2-09 SAV-4 4.8 0.5 140 140 140 Level 2
VAV 2-10 SAV-12 14.2 1.4 410 920 410 Level 2

KEYNOTE LEGEND

2" HWS&R UP
5" MPS UP
4" MPR UP
4" LPS UP
2-1/2" LPR UP

4" MPR DN.
5" MPS DN.
1-1/2" HWS&R DN.

        1-1/4" CHWS/R DN.
        X" CS/R DN.

3" LPS UP
2" LPR UP

       ALL PIPING BEYOND THIS POINT FUTURE FOR DEDUCT ALTERNATE #X.

       LPS FROM PRV TO AHU'S SHALL BE PART OF CORE AND SHELL WORK.

1

2

3

Key Plan

GENERAL NOTES:

1. DEDUCT ALTERNATE #4 ALL WORK FOR THIS FLOOR FOR FUTURE U.N.O.
2. DEDUCT ALTERNATE WHOLE FLOOR. THIS FLOOR NOT BUILT.
3. ALL PIPING BEYOND THIS POINT FUTURE FOR DEDUCT ALTERNATE.
4. LPS FROM PRV TO AHU'S SHALL BE PART OF CORE AND SHELL WORK.
5. ANY UNSIZED HWS&R SHALL BE 3/4"
6. PROVIDE CLEAN-OUTS AT EACH CHANGE IN DIRECTION ON CONDENSATE

PIPING.

4

5
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EXIST. BUILDING 3
(B Use Group)

36,809sf.

AREA OF WORK
NEW ADDITION
(B Use Group)

Type IIA

AREA OF NEW ADDITION (INSIDE FACE OF
EXTERIOR WALL):

NEW ADDITION = 4,895sf.

AREA OF NEW ADDITION (OUTSIDE FACE OF
EXTERIOR WALL):

NEW ADDITION = 5,030sf.
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MAIN ENTRANCE

STAIR NO. 7 UNDER SEPARATE CONTRACT
VA PROJECT 523-395 VAMC BROCKTON
LIFE SAFETY RENOVATIONS

STAIR NO. 8 UNDER SEPARATE CONTRACT
VA PROJECT 523-395 VAMC BROCKTON

LIFE SAFETY RENOVATIONS
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R. W. Sullivan Engineering

Phone: (617) 523-8227

MEP / FP Engineering . Code . Commissioning

www.rwsullivan.com

The Schrafft Center, 529 Main St., Suite 203
Boston, Massachusetts 02129-1107

RWS JOB # 11675.00
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HVAC ROOF PIPING PLAN

H2.03
02/12/2016 JWS DO

BUILDING 3                                                                             MRI/CT Radiation Addition
Boston Healthcare System - Brockton Campus

523-398

940 Belmont Street Brockton, MA 02301

HVAC ROOF PIPING
PLAN

Key Plan

KEYNOTES:

THIS EQUIPMENT AND ASSOCIATED PIPING & DUCTWORK ARE ELIMINATED
       UNDER DEDUCT ALTERNATE  WHICH ELIMINATES THE 2ND FLOOR

        2" HWS&R DN
 5" MPS DN
 4" MPR DN
 4" LPS DN
 2-1/2" LPR DN

 3" LPS DN
 2" LPR DN

1

GENERAL NOTES:

1. SUPPORT ALL PIPING ABOVE ROOF PER DETAILS.
2. REFRIGERANT LINE SIZING IS FOR BASIS OF DESIGN AHU/ACCU"S ONLY.

CONTRACTOR SHALL SIZE FOR EQUIPMENT MFGR'S RECOMMENDATIONS &
REQUIREMENTS FOR ALTERNATE MANUFACTURERS.

2
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