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THESE DRAWINGS ARE CONFIDENTIAL IN NATURE. ANY MISUSE OR UNAUTHORIZED DISTRIBUTION OF THE DRAWINGS CONTAINED HEREIN WILL 

BE A VIOLATION OF THIS CONFIDENTIALITY REQUIREMENT AND SUBJECT THE VIOLATOR TO LIABILITY. REVIEW OF THESE MATERIALS BY RECEIPT 

SHALL CONSTITUTE ACCEPTANCE OF THESE TERMS AND THE TERMS OF ANY UNDERLYING CONFIDENTIALITY AGREEMENT WE MAY HAVE 

EXCLUDED IN OBTAINING THIS INFORMATION FROM A THIRD PARTY. IF THE RECIPIENT IS NOT IN AGREEMENT WITH THE OBLIGATION OF 

CONFIDENTIALITY THEN THE DRAWINGS SHALL BE RETURNED TO THE ORIGINATOR.
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V. PATEL

E. KIDANE

M-001.00

COVER SHEET

AUXILARY BUILDING MECHANICAL PACKAGE

THE MECHANICAL SCOPE OF WORK INCLUDES HEATING, VENTILATION COOLING, AIR CONDITIONING, 
AND BUILDING CONTROLS, (WHERE REQUIRED) FOR THE FOLLOWING AREAS AS SUBJECT TO THE 
REQUIREMENTS AND PERFORMANCE CRITERIA PROVIDED IN THE PRELIMINARY PERFORMANCE 
SPECIFICATION:

1. MVS ENCLOSURE
2. RELAY ENCLOSURE
3. STORAGE ENCLOSURE

A INTERIM SUBMISSION VSP 09/13/2022EK
B FINAL SUBMISSION VSP 12/12/2022EK

ASTORIA HVDC CONVERTER STATION

SCOPE OF WORK FLOOD ZONE DESIGN CERTIFICATION:
THE EXISTING PROPERTY IS IN THE SPECIAL FLOOD HAZARD AREA (SFHA), ZONE AE PER 
EFFECTIVE 2015 FLOOD INSURANCE RATE MAP(FIRM). THIS IS TO CONFIRM THAT THE PROPOSED 
INSTALLATION IS IN COMPLIANCE WITH THE REQUIREMENTS SET FORTH IN APPENDIX Q OF THE 
NYC BUILDING CODE. 

NYC ENERGY CODE COMPLIANCE:
STATEMENT: TO THE BEST OF MY KNOWLEDGE, BELIEF AND PROFESSIONAL JUDGEMENT, THESE 
PLANS AND SPECIFICATIONS ARE IN COMPLIANCE WITH THE NEW YORK CITY ENERGY 
CONSERVATION CODE. PROPOSED WORK MEETS THE GUIDELINES AND INSTRUCTIONS OUTLINED 
IN THE 2020 NYC ECC CHAPTER 4.

~ Champlain Hudson 
Power Express 

~ Engineering and 
• ~ Land Surveying, P.C. 

SOWINSKI I 
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,,,--.... 

®Hitachi Energy 

(CHPE 
'--- Champlain Hudson 

Power Express 



FL FLOOD

FL-1. THE SITE IS DEFINED AS A ZONE (NON-COASTAL).

FL-2. BASE FLOOD ELEVATION, BFE, = 13 FEET NAVD 88.

FL-3. RECOMMENDED FREE BOARD BY THE 2022 NYCBC-APPENDIX G IS 2.0 FEET.

FL-4. RECOMMENDED DESIGN FLOOD ELEVATION, DFE = 15 FEET NAVD 88.

FL-5. THE STRUCTURE IS NOT SUBJECTED TO HYDRODYNAMIC LOADS.

DESIGN ELEVATION / DEPTH FEET IN NAVD 88

DESIGN BASE FLOOD ELEVATION

FINISH FLOOR ELEVATION

SEA LEVEL RISE

13.0

15.0

NOT CONSIDERED

FEMA FIRM PANEL 3604970092:

FLOOD INSURANCE RATE MAP 2007
ELEVATIONS IN NAVD 88

FLOOD INSURANCE RATE MAP 2015
ELEVATIONS IN NAVD 88 FIRM IS PRELIMINARY

APPROXIMATE
LOCATION ON SITE

APPROXIMATE
LOCATION ON SITE
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W.PENDLETON

A.ZABOLOSTSKY

M-002-00

SHEET INDEX

DRAWING LIST MECHANICAL
SHEET

NUMBER SHEET NAME

02-MECH

M-001.00 COVER SHEET

M-002-00 SHEET INDEX

M-003.00 OVERALL HVAC SITE PLAN

M-004.00 HVAC GENERAL NOTES, SYMBOLS, LEGENDS & ABBREVIATIONS

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22

M-116.00 MVS ENCLOSURE - HVAC PLAN

M-117.00 RELAY ENCLOSURE HVAC - PLAN

M-118.00 STORAGE ENCLOSURE - HVAC PLAN

M-202.00 HVAC - CONTROL DIAGRAMS

M-600.00 HVAC - DETAILS

M-601.00 HVAC - DETAILS

M-602.00 HVAC - DETAILS

M-603.00 HVAC - DETAILS

M-604.00 HVAC - DETAILS

M-605.00 HVAC - DETAILS

M-606.00 HVAC - DETAILS

M-700.00 HVAC - SCHEDULES

M-701.00 HVAC - SCHEDULES

M-705.00 HVAC - BUILDING MANAGEMENT SYSTEM RISER DIAGRAM
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2 STORY BUILDING, 45 FT TALL
11,000 SF

1 STORY ENCLOSURE
16 FT TALL

800 SF

ACCESS
ROAD A1

ACCESS
ROAD A2

ACCESS
ROAD B2

ACCESS
ROAD C1

STATION
PARKING
AREA

CONVERTER BUILDING

HVAC ROOM

SPARE
TRANSFORMER

TRANSFORMER
AREA

DRY COOLING
AREA

DIESEL TANK
AND GENERATOR

BOLLARDS TYP.

ACCESS
ROAD C2

SERVICE BUILDING

AUX.
TRANSFORMER

MVS
ENCLOSURE

ACCESS
GATE 2

STORAGE ENCLOSURE

MAIN ACCESS
GATE

RELAY
ENCLOSURE

AC YARD

AC FILTER
AREA

LIGHTNING
TOWER
FOUNDATION
TYP.

CHAIN LINK
FENCE

RETAINING
WALL

FIRE WATER
TANK

RETAINING WALL

ACCESS
ROAD B1

AC YARD
EQUIPMENT

FOUNDATION

PROPERTY
LINE

PERIMETER
FENCE TYP

RETAINING
WALL

PROPERTY
LINE

PERIMETER
FENCE TYP

LIGHTING POLES, TYP.

BOROUGH: QUEENS
BLOCK: 850, LOT: 300
OWNER: ASTORIA
GENERATING COMPANY, L.P.

Lands Now of Formerly of
CONSOLIDATED EDISON

COMPANY OF NEW YORK,
INC.

Block 850 Lot 1

Lands Now of Formerly of
CONSOLIDATED EDISON
COMPANY OF NEW YORK, INC.
Block 850 Lot 1

Lands Now of Formerly of
CONSOLIDATED EDISON
COMPANY OF NEW YORK,
INC.
Block 850 Lot 1
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1 STORY ENCLOSURE, 25 FT TALL
4,200 SF

1 STORY ENCLOSURE, 16 FT TALL

800 SF

BOROUGH: QUEENS
BLOCK: 850, LOT: 310

OWNER: TRANSMISSION
DEVELOPERS INC.

DRAINAGE BASIN
AREA

1 STORY BUILDING, 68 FT TALL

75,000 SF

FIRE PUMP
ENCLOSURE

AC YARD
EQUIPMENT
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Author
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M-003.00

OVERALL HVAC SITE PLAN

1/32" = 1'-0"M-003.01

HVAC OVERALL PLAN1

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22
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A AMPS
AC AIR CONDITIONING UNIT, 

AIR COMPRESSOR
ACCU AIR COOLED CONDENSING UNIT
ACU AIR CONDITIONING UNIT
AD AIR DRYER, ACCESS DOOR
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AF AIR FILTER
AFC ABOVE FINISHED CEILING
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU AIR HANDLING UNIT
AL ALUMINUM
AP ACCESS PANEL
APPROX APPROXIMATELY
ARCH ARCHITECTURAL
AS AIR SEPARATOR
AT AIR TERMINAL DEVICE
ATL ACROSS THE LINE
AVG AVERAGE

BMS BUILDING MANAGEMENT SYSTEM
BCO BUILDING CLEAN OUT
BD BALANCING DAMPER
BFF BELOW FINISHED FLOOR
BFG BELOW FINISHED GRADE
BLDG BUILDING
BOD BOTTOM OF DUCT
BOP BOTTOM OF PIPE
BOS BOTTOM OF STRUCTURE
BTU BRITISH THERMAL UNITS
BTUH BRITISH THERMAL UNITS PER HOUR
BV BALANCING VALVE

CAT CATEGORY
CAV CONSTANT AIR VOLUME
CC COOLING COIL
CD CONTROL DAMPER
CFM CUBIC FEET PER MINUTE
CHV CHECK VALVE
COND CONDENSATE
CP CONDENSATE PUMP
CPVC CHLORINATED POLYVINYL CHLORIDE
CS CARBON STEEL
CTR CENTER
CU COPPER
CUH CABINET UNIT HEATER

D DAMPER
DB DRY BULB
DDC DIRECT DIGITAL CONTROL
DEG DEGREES
DIA DIAMETER
DN DOWN
DSD DUCT SMOKE DETECTOR
DTG DOOR TRANSFER GRILLE
DWG DRAWING
DX DIRECT EXPANSION

EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EF EXHAUST FAN
EFF EFFICIENCY
EG EXHAUST GRILLE
EJ EXPANSION JOINT
ELEV ELEVATION
EM EMERGENCY
ESP EXTERNAL STATIC PRESSURE
EUH ELECTRIC UNIT HEATER
EXH EXHAUST

F FILTER
FAT FINAL AIR TEMPERATURE
FBO FURNISHED BY OTHERS
FC FLEXABLE CONNECTION
FCU FAN COIL UNIT
FCV FLOW CONTROL VALVE
FD FIRE DAMPER, FLOOR DRAIN
FF FINISHED FLOOR
FFA FROM FLOOR ABOVE
FFB FROM FLOOR BELOW
FLA FULL LOAD AMPS
FLR FLOOR
FPI FINS PER INCH
FPM FEET PER MINUTE
FPS FEET PER SECOND
FSD 3 HR FIRE/SMOKE DAMPER
FT FEET, FLASH TANK

GAL GALLON
GALV GALVANIZED
GC GENERAL CONTRACTOR
GPH GALLONS PER HOUR
GPM GALLONS PER MINUTE
GV GRAVITY VENTILATOR

H HUMIDIFIER
HC HEATING COIL
HP HORSEPOWER, HEAT PUMP
HVAC HEATING VENTILATION AND 

AIR CONDITIONING
HZ HERTZ

IF INLINE FAN

KV KILOVOLT
KVA KILOVOLT-AMP
KW KILOWATT

LF LINEAR FEET
LAT LEAVING AIR TEMPERATURE
LB/HR POUNDS PER HOUR
LVR LOUVER

M MOTOR
MAU MAKE-UP AIR UNIT
MAX MAXIMUM
MBH THOUSANDS OF BTU PER HOUR
MCC MOTOR CONTROL CENTER
MD MANUAL DAMPER
MIN MINIMUM
MOD MOTOR OPERATED DAMPER
MUA MAKE-UP AIR

N/A NOT APPLICABLE
NC NORMALLY CLOSED, NOISE 

CRITERIA
NFPA NATIONAL FIRE PROTECTION

ASSOCIATION
NIC NOT IN CONTRACT
NL NIGHT LIGHT
NO NORMALLY OPEN
NPS NOMINAL PIPE SIZE
NTS NOT TO SCALE

OC ON CENTER
OA OUTSIDE AIR
OS OCCUPANCY SENSOR
OSHA OCCUPATIONAL SAFETY AND 

HEALTH ADMINISTRATION

P PUMP, PILOT LIGHT
PD PRESSURE DROP
PH PHASE
PLBG PLUMBING
PPH POUNDS PER HOUR
PROVID FURNISH AND INSTALL
PRV PRESSURE RELIEF VALVE
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH 

ABSOLUTE
PSIG POUNDS PER SQUARE INCH 

GAUGE
PVC POLYVINYL CHLORIDE

QTY QUANTITY

RA RETURN AIR
RC REHEAT COIL
RCP REFLECTED CEILING 

PLAN
RF RETURN FAN
RG RETURN GRILLE
RH RELATIVE HUMIDITY,

RELIEF HOOD
RLA RUNNING LOAD AMPS
RLFA RELIEF AIR
RMC RIGID METAL CONDUIT
RPM REVOLUTIONS PER 

MINUTE
RTU ROOFTOP UNIT

S/S STAINLESS STEEL
SA SUPPLY AIR
SD SUCTION DIFFUSER, 

SMOKE DAMPER,
SMOKE DETECTOR

SF SUPPLY FAN
SG SUPPLY AIR GRILLE
SOV SHUT OFF VALVE
SPEC SPECIFICATION
SQ SQUARE
SQFT SQUARE FEET
STD STANDARD

T TANK
T STAT THERMOSTAT
T&P TEMPERATURE AND 

PRESSURE
TA TRANSFER AIR
TBD TO BE DETERMINED
TEMP TEMPERATURE
TFA TO FLOOR ABOVE
TFB TO FLOOR BELOW
TG TRANSFER GRILLE
TOB TOP OF BEAM
TOC TOP OF CONCRETE
TOP TOP OF PIPE
TOS TOP OF SLAB
TP TRAP PRIMER
TSP TOTAL STATIC 

PRESSURE
TTS TIGHT TO STRUCTURE
TYP TYPICAL

U/F UNDERFLOOR
U/G UNDERGROUND
UH UNIT HEATER
UL UNDERWRITERS 

LABORATORIES
UV UNIT VENTILATOR

V VOLTS, VENTLINE, VALVE
VAV VARIABLE AIR VOLUME
VD VOLUME DAMPER
VFD VARIABLE FREQUENCY 
DRIVE
VTR VENT THRU ROOF

W/ WITH
W/O WITHOUT
WB WET BULB
WG WATER GAUGE
WH WATER HEATER
WP WEATHERPROOF
WR WEATHER-RESISTANT

XP EXPLOSION PROOF

# POUND OR NUMBER
& AND
@ AT
+/- PLUS OR MINUS

STANDARD ABBREVIATIONS

1

P200

1

FAN-01

1

REFERENCE SYMBOLS

EQUIPMENT NAME AND NUMBER

PLAN NOTE NUMBER

REVISION NUMBER

ELEVATION SYMBOL

DETAIL REFERENCE
TOP DESIGNATES DETAIL
NUMBER BOTTOM DESIGNATES
SHEET NUMBER

SECTION REFERENCE
TOP DESIGNATES SECTION
NUMBER BOTTOM DESIGNATES
SHEET NUMBER

P200

1

T

AD

OR

R

D

R

D

M

E

C

D

X

M

2

COIL, COOLING REFRIGERANT

FILTER, FINAL

LOUVER

DOOR LOUVER

COIL, HEATING 
(ELECTRIC)

AIR MONITOR STATION

FAN, CENTRIFUGAL DAMPER, SHUT-OFF

DAMPER, CONTROL

BACKDRAFT DAMPER

HUMIDISTAT

FREEZESTAT

DAMPER ACTUATOR

RECTANGULAR

ROUND

SUPPLY AIR DUCT OR AIR
UNDER POSITIVE PRESSURE
(CONDITIONED AIR)
TURNING TOWARD/AWAY
RESPECTIVELY

EXHAUST AIR DUCT, AIR UNDER
NEGATIVE PRESSURE
(UNCONDITIONED AIR) TURNING
TOWARD/AWAY RESPECTIVELY

RETURN AIR/OUTSIDE AIR
DUCT, AIR UNDER NEGATIVE
PRESSURE (UNCONDITIONED
AIR) TURNING TOWARD/AWAY
RESPECTIVELY

24"X12"

12"X24"

RECTANGULAR DUCT SIZE
FIRST NUMBER IS SIDESHOWN

INTERNALLY
LINED DUCT

DROP IN ELEVATION OF
DUCT (IN DIRECTION OF
FLOW)

RISE IN ELEVATION OF
DUCT (IN DIRECTION OF
FLOW)

ROUND DUCT
DIMENSION

OVAL DUCT DIMENSION FIRST
DIMENSION IS SIDE SEEN.

OVAL DUCT IN SECTION
FIRST NUMBER IS ARROW
SIDE.

RECTANGULAR DUCT IN
SECTION.  FIRST NUMBER IS
ARROW SIDE.

DUCT TRANSITION
FLAT ON BOTTOM

FOB

FOT

DUCT TRANSITION
FLAT ON TOP

DUCT SIZE TRANSITION
CONCENTRIC

DUCT SIZE TRANSITION
FLAT ON ONE SIDE

DUCT SIZE TRANSITION
RECTANGULAR TO
ROUND

ACCESS DOOR/ACCESS
PANEL NEAR SIDE, FAR
SIDE, AND SIDE OF DUCT
RESPECTIVELY

SUPPLY OUTLET, REGISTER
OR GRILLE IN DUCTWORK
(SIDE OR BOTTOM)

RETURN INLET, REGISTER
OR GRILLE IN DUCTWORK
(SIDE OR BOTTOM)

EXHAUST INLET,
GRILLE OR REGISTER

RETURN INLET,
GRILLE OR REGISTER

EXHAUST INLET, REGISTER
OR GRILLE IN DUCTWORK
(SIDE OR BOTTOM)

CEILING SUPPLY DIFFUSERTEMPERATURE TRANSMITTER

MOTOR OPERATED
DAMPER (MOD)
HORIZONTAL DUCT

MOTOR OPERATED
DAMPER (MOD) VERTICAL
DUCT

STATIC PRESSURE SENSOR

HVAC EMERGENCY SHUTOFF

30"X20"

20"X30"

8" DIA

FAN CENTRIFUGAL WITH
INLET VALVES

FAN PROPELLER OR
VANEAXIAL

FILTER, PREFILTER
(THROWAWAY)

UNIT HEATER, HORIZONTAL
DISCHARGE

TURNING VANES

FLEXIBLE CONNECTION

SPLITTER DAMPER

ROOF SUPPLY OR
EXHAUST FAN

VOLUME DAMPER (VD)

FIRE DAMPER (FD) W/
HOUR RATING

FLOW ARROW (DIRECT)

FLOW ARROW (INDIRECT)

THERMOSTAT

HVAC SYMBOLS

TT

H

F

P

E

RECTANGULAR

ROUND

RECTANGULAR

ROUND

M

SMOKE DETECTORSD

HVAC GENERAL NOTES
1. THESE DRAWINGS ARE DIAGRAMMATIC AND INDICATE GENERAL ARRANGEMENT OF DUCTWORK, REFRIGERANT PIPING AND 

EQUIPMENT. DO NOT SCALE DRAWINGS. THE EXACT LOCATION AND ROUTING OF EQUIPMENT DUCTWORK, REFRIGERANT PIPING, 
ETC., UNLESS SPECIFICALLY DIMENSIONED ON THE DRAWINGS, SHALL BE DETERMINED IN THE FIELD. MAKE REASONABLE 
MODIFICATIONS IN THE INSTALLATION SO ALL DUCTWORK FITS PROPERLY AND EQUIPMENT CAN BE SERVICED.

2. MATERIALS AND EQUIPMENT SHALL BE NEW AND INSTALLED AS INDICATED ON THE DRAWINGS AND/OR SPECIFICATIONS. THEY SHALL 
BE INSTALLED PLUMB, LEVEL AND TRUE-TO-LINE WITH ADJACENT WORK WHERE INSTALLATION METHODS ARE NOT SPECIFICALLY 
COVERED BY THE DRAWINGS AND/OR SPECIFICATION, FIRST CLASS TRADE PRACTICES AND MANUFACTURER'S INSTRUCTIONS AND 
RECOMMENDATIONS SHALL GOVERN.

3. CAREFULLY EXAMINE ALL ARCHITECTURAL, STRUCTURAL, PLUMBING, HVAC, FIRE PROTECTION, AND ELECTRICAL DRAWINGS 
PERTAINING TO CONSTRUCTION. COOPERATE WITH OTHER TRADES IN LOCATING DUCTWORK, REFRIGERANT PIPING, EQUIPMENT, 
ETC. IN ORDER TO AVOID CONFLICT WITH OTHER TRADE'S WORK. NO CLAIM FOR COSTS WILL BE ALLOWED FORE RELOCATING 
EQUIPMENT, REFRIGERANT PIPING, DUCTWORK, ETC. WHICH INTERFERES WITH OTHER TRADE'S WORK.

4. FABRICATION AND INSTALLATION OF DUCTWORK SHALL BE IN ACCORDANCE WITH SMACNA HVAC DUCT CONSTRUCTION STANDARDS, 
NYC MECHANICAL CODE AND APPLICABLE NFPA STANDARDS.

5. ALL DUCT SIZES SHOWN ARE INSIDE CLEAR DIMENSIONS.

6. PROVIDE AIR TURNING VANES IN ALL SQUARE ELBOWS.

7. REFER TO TYPICAL DETAILS FOR REFRIGERANT PIPING AND INSTALLATION OF EQUIPMENT.

8. FURNISH ALL LABOR, MATERIAL, TOOLS, AND EQUIPMENT TO INSTALL ALL HVAC SYSTEMS AS INDICATED ON THESE DRAWINGS.

9. ARRANGE AND PAY FOR MECHANICAL PERMITS AND INSPECTIONS AS REQUIRED BY LOCAL ORDINANCES.

10. DELIVER MATERIALS TO PROJECT IN GOOD CONDITION. STORE MATERIALS OFF OF GROUND AND PROTECT FROM WEATHER AND THE 
ELEMENTS.

11. VERIFY DIMENSIONS IN THE FIELD. VERIFY STRUCTURAL DETAILS BEFORE INSTALLING DUCTWORK. NO EXTRA COMPENSATION WILL 
BE CONSIDERED BECAUSE OF DIFFERENCED BETWEEN ACTUAL MEASURED DIMENSIONS AND THOSE INDICATED ON THE DRAWINGS.

12. ALL PENETRATIONS THROUGH WALLS SHALL BE PROVIDED WITH PROPERLY SIZED SLEEVES. SEAL ALL PIPE SLEEVES WITH 
APPROPRIATE CAULKING. ALL SIX (6) INCH AND SMALLER PIPE PENETRATIONS THROUGH FIRE RATED WALLS AND/OR FLOORS SHALL 
BE INSTALLED IN ACCORDANCE WITH APPROPRIATE 3M FIRESTOP SYSTEM (OR APPROVED EQUAL). ALL PIPING SLEEVES SHALL BE 
SCHEDULE 40, CARBON STEEL, ASTM A53, GRADE B.

13. ANY CUTTING OR PATCHING OF NEW SURFACES THAT IS REQUIRED SHALL BE REPLACED WITH MATERIAL OF THE SAME QUALITY AND 
THICKNESS AS THE EXISTING SURFACE. ANY DAMAGES TO EXISTING MATERIALS SHALL BE REPAIRED OR REPLACED TO MATCH 
EXISTING.

14. ALL DUCTWORK SHALL BE IDENTIFIED AFTER INSULATION WITH PLASTIC DUCT SIGNAGE/MARKERS. THESE MARKERS SHALL BE THE 
MANUFACTURER'S STANDARD LAMINATED PLASTIC IN THE FOLLOWING COLOR CODES INDICATING BACKGROUND COLOR THEN 
LETTER COLOR:

a. BLUE / WHITE: SUPPLY AIR
b. RED / WHITE: RETURN AIR
c. GREEN / WHITE: OUTSIDE AIR / INTAKE AIR
d. YELLOW / BLACK: RELIEF AIR / EXHAUST AIR

15. ENGAGE AN INDEPENDENT TESTING, ADJUSTING AND BALANCING (TAB) AGENT CERTIFIED BY EITHER AABC OR NEBB FOR ALL 
TESTING, ADJUSTING AND BALANCING. SEE THE TAB SPECIFICATION FOR MORE INFORMATION.

16. ALL MECHANICAL EQUIPMENT, REFRIGERANT PIPING AND DUCTWORK SHALL BE RESTRAINED TO RESIST SEISMIC FORCES PER THE 
LOCALE AS DICTATED BY THE LOCAL AND STATE AUTHORITIES. RESTRAINTS SHALL MAINTAIN EQUIPMENT, REFRIGERANT PIPING AND 
DUCTWORK IN A CAPTIVE POSITION. RESTRAINT DEVICES SHALL BE DESIGNED AND SELECTED TO MEET THE SEISMIC AS DEFINED IN 
THE LATEST ISSUE OF THE STATE BUILDING CODE OR LOCAL JURISDICTION BUILDING CODE.

17. THE FINAL START-UP OF ALL HVAC EQUIPMENT SUPERVISED AND MONITORED BY A FACTORY AUTHORIZED TECHNICIAN.
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THESE DRAWINGS ARE CONFIDENTIAL IN NATURE. ANY MISUSE OR UNAUTHORIZED DISTRIBUTION OF THE DRAWINGS CONTAINED HEREIN WILL 

BE A VIOLATION OF THIS CONFIDENTIALITY REQUIREMENT AND SUBJECT THE VIOLATOR TO LIABILITY. REVIEW OF THESE MATERIALS BY RECEIPT 

SHALL CONSTITUTE ACCEPTANCE OF THESE TERMS AND THE TERMS OF ANY UNDERLYING CONFIDENTIALITY AGREEMENT WE MAY HAVE 

EXCLUDED IN OBTAINING THIS INFORMATION FROM A THIRD PARTY. IF THE RECIPIENT IS NOT IN AGREEMENT WITH THE OBLIGATION OF 

CONFIDENTIALITY THEN THE DRAWINGS SHALL BE RETURNED TO THE ORIGINATOR.
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HVAC GENERAL NOTES,
SYMBOLS, LEGENDS &

ABBREVIATIONS

1. SYSTEMS SHALL COMPLY WITH 2022 NYC BUILDING CODE.
2. MATERIALS, EQUIPMENT, ASSEMBLIES, FORMS AND METHODS OF CONSTRUCTION SHALL BE APPROVED FOR INSTALLATION PER NYC 

BUILDING CODE 2022.
3. SPECIAL INSPECTIONS SHALL BE PREFORMED BY CERTIFIED SPECIAL INSPECTIONS AGENCY & SHALL BE FILED WITH THE 

DEPARTMENT OF BUILDINGS, AS REQUIRED BY N.Y.C. BUILDING CODE. ALL MECHANICAL EQUIPMENT SHALL COMPLY WITH 2020 
ENERGY CONSERVATION CONSTRUCTION CODE OF NY CITY, AND WITH THE NYC BUILDING CODE.

4. EQUIPMENT SHALL BE INSPECTED AND TESTED PER NYC BUILDING CODE 2022.
5. EQUIPMENT WORK PERMIT SHALL BE PER NYC BUILDING CODE 2022 AND OBTAINED BY THE CONTRACTOR.
6. EQUIPMENT USE PERMIT (EUP) SHALL BE OBTAINED AS PER NYC BUILDING CODE 2022.
7. THE DUCT SYSTEM AND ALL COMPONENTS THERETO SHALL COMPLY WITH NYC BUILDING CODE 2022. 
8. DUCTWORK SYSTEMS SHALL BE CONSTRUCTED WITH PROVISIONS FOR ACCESS AND INSPECTION IN  ACCORDANCE WITH NYC 

BUILDING CODE 2022.

N.Y.C. BUILDING DEPARTMENT NOTES

1. ALL WORK, MATERIALS AND WORKMANSHIP SHALL BE PERFORMED IN STRICT ACCORDANCE WITH, AND CONFORM WITH ALL 
FEDERAL, STATE AND LOCAL CODES, ORDINANCES, RULES AND REGULATIONS, SPECIFICATIONS AND RECOMMENDED PRACTICES 
OF THE MANUFACTURERS AND THE APPROPRIATE APPLICABLE STANDARDS. WHERE SUCH CODES, RULES AND REGULATIONS ARE 
AT VARIANCE WITH THE PLANS AND NOTES, SAID CODES, RULES AND REGULATIONS, ETC. SHALL TAKE PRECEDENCE OVER THE 
PLANS AND NOTES. 

2. ALL WORK SHOWN ON THESE DRAWINGS SHALL COMPLY WITH ALL APPLICABLE BUILDING CODES AND REGULATIONS. ALL 
REQUIRED INSPECTIONS NECESSARY TO PERFORM WORK AND SERVICES HEREIN NOTED OR INDICATED ON THE DRAWINGS, 
APPROVALS AND PERMITS SHALL BE OBTAINED AND PAID FOR.

3. ALL WORK SHALL BE EXECUTED IN A NEAT AND ORDERLY MANNER WITH THE LEAST POSSIBLE NOISE, DUST, OR DISTURBANCE TO 
ADJACENT SITES OR BUILDINGS.

4. PROVIDE PROTECTION FOR THE GENERAL PUBLIC AND CONSTRUCTION WORKERS IN AND AROUND THE CONSTRUCTION SITE.
5. THE BUILDING SHALL REMAIN ACCESSIBLE TO THE OWNER AT ALL TIMES.
6. CONSTRUCTION AREA SHALL BE THOROUGHLY CLEANED PRIOR, DURING AND AFTER CONSTRUCTION.
7. SUBMITTALS SHALL BE IN COMPLIANCE WITH CONTRACT REQUIREMENTS AND ACTUAL FIELD CONDITIONS.
8. SPECIAL PRECAUTIONS SHALL BE TAKEN BY THE CONTRACTOR SO THAT EQUIPMENT AND ITS INSTALLATION WILL NOT EFFECT ANY 

OF THE FOLLOWING: EGRESS TO AND FROM THE BUILDING; FIRE SAFETY, OR CREATE A FIRE HAZARD; STRUCTURAL SAFETY OF THE 
BUILDING; ACCUMULATION OF DUST AND DEBRIS. THE CONTRACTOR SHALL LEAVE THE SITE BROOM CLEAN EACH DAY.

9. THESE DRAWINGS ARE DIAGRAMMATIC IN NATURE.

GENERAL REQUIREMENTS:

ALL COORDINATED SUBMITTALS OF ALL HVAC INSTALLATION SHALL BE SUBMITTED FOR REVIEW. THIS SHALL BE DONE BEFORE THE 
INSTALLATION OF ANY PIPING / DUCTWORK OR EQUIPMENT. THE  SUBMITTAL SHALL INCLUDE PIPE / DUCT ROUTING, SIZES, ELEVATIONS. 
THE DRAWINGS SHALL CONTAIN ALL THE INFORMATION NECESSARY FOR THE PROPER INSTALLATION OF THE JOB. THE SUBMITTAL 
SHALL BE COORDINATED WITH OTHER TRADES OR EQUIPMENT THAT MIGHT AFFECT THE INSTALLATION. THE DRAWINGS SHALL BE 
SUBMITTED AT A MIN. 3/8" SCALE OR AT A SCALE THAT IS EASILY LEGIBLE. THE DESIGN DRAWINGS ARE ESSENTIALLY DIAGRAMMATIC 
AND ARE NOT INTENDED TO BE USED AS A SUBMITTAL. THEREFORE A COPY OF THE DESIGN DRAWING IS NOT ACCEPTABLE AS A 
SUBMITTAL. REFER TO SUBMITTAL PROCEDURES SPECIFICATION SECTION FOR ADDITIONAL INFORMATION. THE GENERAL CONTRACTOR 
SHALL SUBMIT A COORDINATED SUBMITTAL WHICH INCLUDES ALL THE TRADES. THIS INCLUDES GENERAL CONSTRUCTION, ELECTRICAL, 
HVAC, PLUMBING & STRUCTURAL TRADES. ALL CONFLICTS MUST BE IDENTIFIED ON THE COORDINATED SUBMITTAL.

EQUIPMENT SUBMITTAL NOTE:

SPECIAL INSPECTION AND PROGRESS INSPECTIONS:

SPECIAL INSPECTIONS
INSPECTION AND TEST CODE / SECTION

HEATING SYSTEMS BC 1704.25

EMERGENCY & STAND BY POWER SYSTEMS BC 1704.31

(GENERATORS)

FOLLOWING SPECIAL AND PROGRESS INSPECTIONS SHALL BE PERFORMED PER 
NYC BUILDING CODE 2022. NOTIFY ARCHITECT, ENGINEER AND OWNER FOR 
SPECIAL INSPECTIONS AT LEAST 72 HOURS BEFORE THE SPECIAL INSPECTION 
WORK STARTS. 

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP AZ 12-12-22

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, DETAILS, SCHEDULES AND 
REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, NOTES, DETAILS, SCHEDULES 
AND REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, NOTES, DETAILS, SCHEDULES AND 
REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, DETAILS, SCHEDULES AND 
REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, NOTES, DETAILS, SCHEDULES 
AND REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

6.    REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL REQUIREMENTS OF WORK.

SHEET NOTES:

FIRE RESISTANT PENETRATIONS AND JOINTS BC 1704.26

ALUMINUM WELDING BC 1704.28

SEISMIC ISOLATION SYSTEMS BC 1704.8

PROGRESS INSPECTIONS
INSPECTION AND TEST CODE / SECTION

ENERGY CODE COMPLIANCE INSPECTIONS BC 110.3.5
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THESE DRAWINGS ARE CONFIDENTIAL IN NATURE. ANY MISUSE OR UNAUTHORIZED DISTRIBUTION OF THE DRAWINGS CONTAINED HEREIN WILL 

BE A VIOLATION OF THIS CONFIDENTIALITY REQUIREMENT AND SUBJECT THE VIOLATOR TO LIABILITY. REVIEW OF THESE MATERIALS BY RECEIPT 

SHALL CONSTITUTE ACCEPTANCE OF THESE TERMS AND THE TERMS OF ANY UNDERLYING CONFIDENTIALITY AGREEMENT WE MAY HAVE 

EXCLUDED IN OBTAINING THIS INFORMATION FROM A THIRD PARTY. IF THE RECIPIENT IS NOT IN AGREEMENT WITH THE OBLIGATION OF 

CONFIDENTIALITY THEN THE DRAWINGS SHALL BE RETURNED TO THE ORIGINATOR.
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MVS ENCLOSURE - HVAC
PLAN

1/4" = 1'-0"M-116.00

MVS ENCLOSURE - HVAC PLAN1

MECHANICAL KEYNOTES

1 4" INTAKE DUCT WITH WALL CAP AND INSECT SCREEN.

2 MOUNT WALL THERMOSTAT AT MINIMUM 4'-0" AFF. THERMOSTAT SHOULD

NOT BE BLOCKED BY ANY EQUIPMENT.

3 1" CONDENSATE DRAIN LINE WITH INSULATION. TERMINATE PIPE MINIMUM

6" ABOVE GRADE.

4 REFRIGERANT SUCTION AND LIQUID LINES FOLLOW MANUFACTURER'S

PIPE SIZING RECOMMENDATIONS.

5 PIPES SHALL NOT BE ROUTED OVER ELECTRICAL EQUIPMENT.

COORDINATE WITH ELECTRICAL CONTRACTOR. PROVIDE DRAIN PAN

UNDER PIPES WHEN ROUTED OVER ELECTRICAL EQUIPMENT.

6 HVAC CONTROL PANEL. COORDINATE WITH ELECTRICAL EQUIPMENT IN

THE SPACE.

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 

DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, 

NOTES, DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER 

SEPARATE APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, 

NOTES,DETAILS, SCHEDULES AND REQUIREMENTS.  FILED UNDER 

SEPARATE APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, 

DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, 

NOTES, DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER 

SEPARATE APPLICATION.

6. REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL 

REQUIREMENTS OF WORK.

7. ALL METALLIC HVAC EQUIPMENT & ACCESSORIES INSTSALLED OUTSIDE  

SHALL BE BONDED TO GROUND. COORDINATE WITH ELECTRICAL PLANS 

AND CONTRACTOR FOR REQUIREMENTS.

SHEET NOTES:

1

A INTERM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP AZ 12-12-22
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THESE DRAWINGS ARE CONFIDENTIAL IN NATURE. ANY MISUSE OR UNAUTHORIZED DISTRIBUTION OF THE DRAWINGS CONTAINED HEREIN WILL 

BE A VIOLATION OF THIS CONFIDENTIALITY REQUIREMENT AND SUBJECT THE VIOLATOR TO LIABILITY. REVIEW OF THESE MATERIALS BY RECEIPT 

SHALL CONSTITUTE ACCEPTANCE OF THESE TERMS AND THE TERMS OF ANY UNDERLYING CONFIDENTIALITY AGREEMENT WE MAY HAVE 

EXCLUDED IN OBTAINING THIS INFORMATION FROM A THIRD PARTY. IF THE RECIPIENT IS NOT IN AGREEMENT WITH THE OBLIGATION OF 

CONFIDENTIALITY THEN THE DRAWINGS SHALL BE RETURNED TO THE ORIGINATOR.
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RELAY ENCLOSURE HVAC
- PLAN

1/4" = 1'-0"M-117.00

RELAY ENCLOSURE HVAC - PLAN1

MECHANICAL KEYNOTES
1 4" INTAKE DUCT WITH WALL CAP AND INSECT SCREEN.

2 MOUNT WALL THERMOSTAT AT MINIMUM 4'-0" AFF. THERMOSTAT
SHOULD NOT BE BLOCKED BY ANY EQUIPMENT.

3 1" CONDENSATE DRAIN LINE WITH INSULATION. TERMINATE PIPE
MINIMUM 6" ABOVE GRADE.

4 PIPES SHALL NOT BE ROUTED OVER ELECTRICAL EQUIPMENT.
COORDINATE WITH ELECTRICAL CONTRACTOR. PROVIDE DRAIN PAN
UNDER PIPES WHEN ROUTED OVER ELECTRICAL EQUIPMENT.

5 HVAC CONTROL PANEL. COORDINATE WITH ELECTRICAL EQUIPMENT
IN THE SPACE.

6 REFRIGERANT SUCTION AND LIQUID LINES FOLLOW MANUFACTURER'S
PIPE SIZING RECOMMENDATIONS.

1

A INTERM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP AZ 12-12-22

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, 
NOTES, DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER 
SEPARATE APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, 
NOTES,DETAILS, SCHEDULES AND REQUIREMENTS.  FILED UNDER 
SEPARATE APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, 
NOTES, DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER 
SEPARATE APPLICATION.

6. REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL 
REQUIREMENTS OF WORK.

7. ALL METALLIC HVAC EQUIPMENT & ACCESSORIES INSTSALLED OUTSIDE  
SHALL BE BONDED TO GROUND. COORDINATE WITH ELECTRICAL PLANS 
AND CONTRACTOR FOR REQUIREMENTS.

SHEET NOTES:
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BE A VIOLATION OF THIS CONFIDENTIALITY REQUIREMENT AND SUBJECT THE VIOLATOR TO LIABILITY. REVIEW OF THESE MATERIALS BY RECEIPT 

SHALL CONSTITUTE ACCEPTANCE OF THESE TERMS AND THE TERMS OF ANY UNDERLYING CONFIDENTIALITY AGREEMENT WE MAY HAVE 

EXCLUDED IN OBTAINING THIS INFORMATION FROM A THIRD PARTY. IF THE RECIPIENT IS NOT IN AGREEMENT WITH THE OBLIGATION OF 

CONFIDENTIALITY THEN THE DRAWINGS SHALL BE RETURNED TO THE ORIGINATOR.
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STORAGE ENCLOSURE -
HVAC PLAN

1/8" = 1'-0"M-118.00

STORAGE ENCLOSURE - HVAC PLAN1

MECHANICAL KEYNOTES

1 FURNISH AND INSTALL RELIEF LOUVER AND BACKDRAFT DAMPER

OVER WALL OPENINGS AT 14'-10" AFF. PROVIDE DUCT/PLENUM

EXTENSION BETWEEN LOUVERS AND DAMPER AS REQUIRED FOR

PROPER BLADE OPERATION WITH A MINIMUM OF 10". REFER TO

DETAIL AND SCHEDULES SHEET FOR ADDITIONAL INFORMATION.

2 COORDINATE MOUNTING HEIGHT AND LOCATION WITH THE STORAGE

RACKS. MOUNT HEATERS CLOSE TO THE EXTERIOR WALL.

COORDINATE WITH ELECTRICAL.

3 FURNISH AND INSTALL WALL MOUNTED SUPPLY FAN. REFER TO

CONTROLS SHEETS FOR SEQUENCE OF OPERATIONS. COORDINATE

THE MOTOR LOCATION AND FAN ORIENTATION PRIOR TO

INSTALLATION. FAN TO BE INSTALLED 14'-0" AFF.

4 HVAC CONTROL PANEL SHALL INTEGRATE WITH TEMPERATURE

SENSORS AND VENTILATION FANS. MOUNT PANEL AT 48" ABOVE

FINISHED FLOOR. REFER TO CONTROLS SHEET M-705. COORINATE

EXACT PANEL LOCATION WITH OWNER PROVIDED STORAGE SHELVES.

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 

DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, 

NOTES, DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, 

NOTES,DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, 

DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, 

NOTES, DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

6. ALL METALLIC HVAC EQUIPMENT AND ACCESSORIES INSTALLED OUTDOORS 

SHALL BE BONDED TO GROUND. COORDINATE WITH ELECTRICALPLANS AND 

CONTRACTOR FOR REQUIREMENTS.

SHEET NOTES:

A INTERM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP AZ 12-12-22
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1555

F C

3595

1555

F C

3595

0

1
0

FAN FAN

CONDENSER

SA

EXPANSION

DIRECT

AIR COOLED

COIL

AC CONTROLS

PACKAGED

TSTAT

RA

COMMUNICATION WIRING

BACNET

LD

DI

ACCU CONTROLS

PACKAGED

TT

AI

SA

EXPANSION

DIRECT

COIL

AC CONTROLS

PACKAGED

TSTAT

RA

LD

DI

TT

AI

TO NEXT EVAPORATOR

CP CP

52.03

MD

HW

ES

HW

ST

DI

S/S

DO

SC

AO

CA

DI

BYP

DI

BACNET

NOTES:
1. REFER TO MECHANICAL PLANS FOR 

LOCATION OF ISOLATION DAMPERS.

OASA

FREQUENCY

DRIVE
POWER ALARM

VARIABLE

TT

HW

ELECTRIC

C

H

HSHS120VOLT MD

3

12 4 46 5

HS120VOLT MD

12 46 5

7

ES ES

8

NOTES:  
1. REFER TO MECHANICAL PLANS FOR LOCATION OF 

FIRE/SMOKE AND SMOKE DAMPERS.
2. FIRE/SMOKE AND SMOKE DAMPERS SHALL BE 

WIRED TO OPEN/CLOSE WITH NORMAL FAN 
OPERATION DURING.  THIS FUNCTIONALITY SHALL 
BE PROVIDED BY THE BMS CONTRACTOR.

3. FIRE/SMOKE AND SMOKE DAMPERS LOCATED 
DIRECTLY UPSTREAM OR DOWNSTREAM OF A FAN 
SHALL BE HARDWIRE INTERLOCKED TO THE FAN 
STARTER SUCH THAT THE DAMPER OPENS WHEN 
THE FAN IS COMMANDED ON AND THE FAN DOES 
NOT START UNTIL THE DAMPER PROVES OPEN VIA 
AN END SWITCH.

4. FIRE/SMOKE AND SMOKE DAMPERS NOT LOCATED 
DIRECTLY UPSTREAM OF DOWNSTREAM OF A FAN 
(I.E., LOCATED IN THE DISTRIBUTION DUCTWORK) 
SHALL BE CONTROLLED AND MONITORED BY THE 
BMS BUT ARE NOT REQUIRED TO BE HARDWIRE 
INTERLOCKED.

5. THE FIRE ALARM CONTRACTOR SHALL BE 
RESPONSIBLE FOR CONTROL OF THE FIRE/SMOKE 
AND SMOKE DAMPERS DURING AN ALARM 
CONDITION OR SMOKE PURGE/CONTROL.

7

ES

FIRE/SMOKE AND SMOKE DAMPERS
ASSOCIATED WITH SMOKE PURGE

FIRE/SMOKE AND SMOKE DAMPERS
NOT ASSOCIATED WITH SMOKE PURGE

BMS CONTROL RELAY (PROVIDED AND WIRED BY BMS
CONTRACTOR)

1

DAMPER MOTOR (PROVIDED BY DAMPER MANUFACTURER)

HEAT SENSOR (PROVIDED BY DAMPER MANUFACTURER)

FAS OVERRIDE RELAY (PROVIDED AND WIRED BY FAS CONTRACTOR, TERMINATED BY BMS CONTRACTOR)2

4

5

6 DAMPER POWER (PROVIDED BY BMS CONTRACTOR)

7 END SWITCH MONITORED BY BMS (PROVIDED BY DAMPER MANUFACTURER, WIRED BY BMS CONTRACTOR)

FAS PURGE RELAY (PROVIDED AND WIRED BY FAS CONTRACTOR, TERMINATED BY BMS CONTRACTOR)3

8 END SWITCH MONITORED BY FAS (PROVIDED BY DAMPER MANUFACTURER, WIRED BY FAS CONTRACTOR)
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THESE DRAWINGS ARE CONFIDENTIAL IN NATURE. ANY MISUSE OR UNAUTHORIZED DISTRIBUTION OF THE DRAWINGS CONTAINED HEREIN WILL 

BE A VIOLATION OF THIS CONFIDENTIALITY REQUIREMENT AND SUBJECT THE VIOLATOR TO LIABILITY. REVIEW OF THESE MATERIALS BY RECEIPT 

SHALL CONSTITUTE ACCEPTANCE OF THESE TERMS AND THE TERMS OF ANY UNDERLYING CONFIDENTIALITY AGREEMENT WE MAY HAVE 

EXCLUDED IN OBTAINING THIS INFORMATION FROM A THIRD PARTY. IF THE RECIPIENT IS NOT IN AGREEMENT WITH THE OBLIGATION OF 

CONFIDENTIALITY THEN THE DRAWINGS SHALL BE RETURNED TO THE ORIGINATOR.
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NTSM-202.00

UNIT HEATERS2

NTSM-202.00
FIRE/SMOKE AND SMOKE DAMPERS4

A INTERIM SUBMISSION WP AZ 09-13-22
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R

R=1.5A

R

R=1.5AA A R=1.5A

R

R=1.5A

R

A A R=1.5A

R

A R=1.5A

R

A R=1.5A

R

A

RL

B A

RL

B A

L

C C

A B

L

A

C

L

B

C

A

L RL

B

C

5
" 

M
IN

BA

L

(3" THROUGH 8") (3" THROUGH 8")

22.5 DEGREE 
2-PIECE ELBOW

30 DEGREE 
2-PIECE ELBOW

45 DEGREE 
ELBOW

45 DEGREE 
3-PIECE ELBOW

60 DEGREE 
3-PIECE ELBOW

90 DEGREE 
ELBOW

90 DEGREE 
5-PIECE ELBOW

RL=(A+B)+3"(MIN)

CONCENTRIC 
REDUCER

RL=2(A-B)+3"(MIN)

ECCENTRIC 
REDUCER

L=AL+2

COMBINATION 
TEE

L=AL+2
RL=(A-B)+3"(MIN)
REDUCING 
COMBINATION TEE

L=C+4"

SPUN TEE

L=C+4"
RL=(A-B)+3"(MIN)
REDUCING SPUN 
TEE

L=C+4"

CONICAL TEE

C

A

L

C

A B

L RL

A

C

L B

D

C

A

D

L RL B A

L RL

C

5
" 

M
IN

B

L=C+4"

D

L=C+4"

LATERAL TEE

L=C+4"
RL+(A-B)+3"(MIN)

REDUCING LATERAL 
TEE

L=(LARGER 
OF C OR D)+4"

LATERAL CROSS

L=(LARGER 
OF C OR D)+4"
RL=(A-B)+3"(MIN)
REDUCING LATERAL 
CROSS

L=C+4"
RL=(A-B)+3"(MIN)

REDUCING CONICAL 
TEE

USE SLICE INSTEAD 
OF ROUND 
RECTANGULAR 
ROUND WHERE d IS
GREATER THAN 2/3d
SLICE IN DUCT

FITTING MINIMUM
DIAMETER MATERIAL
GAUGE

UP TO 8"

10"-36"

38"-60"

62"-78"

A

AL AL

22

20

18

16

NUTS AND WASHERS 
BOTH SIDES OF 
ANGLE (TYP)

STRUCTURAL 
JOIST

1/2" BOLT AND 
NUT W/ 2 1/2" 
WASHER

1/2" THREADED 
ROD (TYP)

1 1/4" X 1 1/4" X 3/16" 
ANGLE IRON 

SUPPORTS

MINIMUM 1/4" GAP ALL 
AROUND PIPE

PROVIDE 
ESCUTCHEONS FOR 

EXPOSED PIPING

SEALANT

ALUMINUM JACKET WITH 
FACTORY APPLIED 
MOISTURE BARRIER. 
EXTEND 2" BOTH SIDES & 
SECURE BOTH ENDS WITH 
A BAND**

MASONRY WALL

SCHEDULE 40 STEEL 
OR CAST IRON PIPE 
SLEEVE. CUT FLUSH 
WITH WALL*

INSULATION 
(WHERE REQUIRED)

BACKUP MATERIAL

*FOR GYP BOARD 
WALLS PROVIDE MIN 16 
GAUGE GALV. STEEL 
SLEEVE W/ LOCK-TYPE 
LONGITUDINAL SEAM

**OMIT ALUMINUM 
JACKET IF PIPING IS 
UNINSULATED

HEATING CONTRACTOR TO 
PACK 1/2" VOID TIGHTLY WITH 
FIRE RETARDANT INSULATION & 
THEN SEAL AROUND DUCT & 
SLEEVE WITH WATERPROOF 
CAULKING

DUCT OR PIPE

2x2 ANGLE FOR 
DUCTS THRU 
EQUIP. ROOM 

FLOORS

SLEEVE 1" 
LARGER THAN 
PIPE OR DUCT

WATERTIGHT CAULKING 
OR MORTAR BETWEEN 
SLEEVE & FLOOR BY 
HTG. CONTRACTOR

FLOOR 
CONSTRUCTION 
SLEEVE 1' LARGER 
THAN PIPE OR DUCT

HEATING 
CONTRACTOR TO 
PACK 1/2" VOID 
TIGHTLY WITH FIRE 
RETARDANT 
INSULATION & THEN 
SEAL AROUND 
DUCT & SLEEVE 
WITH 
WATERPROOF 
CAULKING

DUCT OR PIPE

SLEEVE 1" LARGER 
THAN DUCT OR PIPE

WATERTIGHT 
CAULKING OR  
MORTAR BETWEEN 
SLEEVE & WALL BY 
HTG. CONTRACTOR

WALL CONSTRUCTION

DUCTS & PIPES THRU FLOORS DUCTS & PIPES THRU WALLS

SECURE JACKET WITH 
METAL BAND NO MORE 

THAN 1" FROM END 

PROVIDE ESCUTCHEONS FOR 
EXPOSED PIPING.

BACKUP MATERIAL

SEALANT

MASONRY FLOOR

SCHEDULE 40 STEEL OR 
CAST IRON PIPE SLEEVE 
CUT FLUSH WITH FLOOR

ALUMINUM JACKET WITH FACTORY 
APPLIED MOISTURE BARRIER. 
EXTEND FROM BELOW BACKUP 
MATERIAL TO 10" ABOVE FLOOR*

METAL BAND NEAR FLOOR

INSULATION (WHERE REQUIRED)

*OMIT ALUMINUM JACKET IF 
PIPING IS INSULATED

6"MIN 6"MIN

INSULATION SHALL BE 
PROVIDED WITH THE 

SAME PERFORMANCE 
AS THE FIRESTOPPING 

MATERIAL

FIRE RATED 
WALL OR FLOOR

METALLIC PIPE

METAL JACKET

COUPLING AS 
REQUIRED

CARRIER 
PIPE (TYP) PIPE 

INSULATION AS 
REQUIRED 
(TYP)

SUPPORT  FAN TO WALL
WITH GIRTS AND
SUPPORT STEEL

WALL MOUNT COLLAR BY
FAN MANUFACTURER

OSHA PERSONNEL
GUARD BY FAN

MANUFACTURER

WALL OPENING ANGLE
SUPPORT FRAME

BACKDRAFT DAMPER BY
FAN MANUFACTURER

WALL

SUPPLY FAN

HOOD BY FAN 
MANUFACTURER

OUTDOOR INTAKE

NOTE:
1.  FOR WALLS REQUIRING FIRE DAMPERS, SEE OTHER DETAILS.

MAX 1/2"

WALL OR FLOOR 
CONSTRUCTION

1 1/2"x1 1/2"x1/8" 
ANGLE IRON TIGHT 
TO WALL OR FLOOR.  
ALL AROUND DUCT 
BY SHEETMETAL 
CONTRACTOR

ALL SPACES PACKED FULL 
DEPTH W/MINERAL WOOL OR 
OTHER EQUALLY APPROVED 
FIRE RESISTIVE MATERIAL 
(ASBESTOS OR FIBERGLASS 
SHALL NOT BE USED). FOR 
1/2"DP. FIRE STOP FINISH 
SEALANT SEE HVAC SPEC.

SHEET METAL DUCT
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M-600.00

HVAC - DETAILS

NTSM-600.00

MEDIUM AND HIGH VELOCITY ROUND DUCT FITTINGS DETAIL1

NTSM-600.00

DUCT HANGER DETAIL2

NTSM-600.00
WALL PIPE PENETRATION3

NTSM-600.00

DUCTS & PIPES THRU WALLS & FLOORS4

NTSM-600.00
FLOOR PIPE PENETRATION DETAIL5

NTSM-600.00

TYPICAL FIRE RATED WALL/FLOOR PENETRATION6

NTSM-600.00
SMOKE PURGE WALL SUPPLY FAN DETAIL7

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, DETAILS, 
SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

6.    REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL 
       REQUIREMENTS OF WORK.
7. ALL HVAC METALLIC COMPONENTS INSIDE CONVERTOR BUILDING SHALL BE 

BONDED TO THE BUILDING OR BUILDING RING CONDUCTOR. COORDINATE WITH 
ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 

8. ALL HVAC METALLIC COMPONENTS INSTALLED OUTSIDE OF BUILDING SHALL BE 
BONDED TO GROUND. COORDINATE WITH ELECTRICAL PLANS AND CONTRACTOR 
FOR REQUIREMENTS. 

SHEET NOTES:

NTSM-600.00

DETAIL OF CAULKING OF DUCT PIERCING WALLS OR FLOORS WHERE
FIRE DAMPERS ARE NOT REQUIRED8

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22
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CLEVIS HANGER

PIPE WITH INSULATION

PIPE SADDLE OR HIGH DENSITY 
PIPE INSULATION INSERT

INSULATION SHIELD

THREADED STEEL ROD WITH 
NUT AND WASHER BOTH SIDES

STEEL TURNBUCKLE 
WHERE REQUIRED

THREADED EYE ROD 
WHERE REQUIRED

SECURE PIPE HANGER TO STRUCTURE 
WITH UPPER ATTACHMENT SUITABLE 
FOR STRUCTURE TYPE

PIPE ROLLER HANGER

PIPE SADDLE OR 
INSULATION SHIELD

PIPE WITH INSULATION

THREADED STEEL ROD WITH 
NUT AND WASHER BOTH SIDES

STEEL TURNBUCKLE 
WHERE REQUIRED

THREADED EYE ROD 
WHERE REQUIRED

SECURE PIPE HANGER TO 
STRUCTURE WITH UPPER 
ATTACHMENT SUITABLE FOR 
STRUCTURE TYPE

SECURE PIPE HANGER TO 
STRUCTURE

ANGLE IRON SUPPORT

NUT AND WASHER BOTH 
SIDES OF SUPPORT

SWING JOINT

THREADED STEEL ROD

PIPE SADDLE OR HIGH DENSITY 
INSULATION INSERT

INSULATION SHIELD

PIPE ROLLER HANGER

PIPE WITH INSULATION

CONCRETE STRUCTURE

CONCRETE CLEVIS 
HANGER (TYP.)

CINCH ANCHOR TO SLAB

STEEL TURNBUCKLE (TYP.)

THREADED STEEL 
ROD WITH NUT AND 
WASHER BOTH 
SIDES (TYP.)

PIPE WITH INSULATION

PIPE SADDLE OR HIGH 
DENSITY PIPE INSERT

INSULATION SHIELD

PIPE STOP

UNISTRUT CHANNEL 
SUPPORT

SWIVEL BRACKET

MOUNTING BRACKET

UNIT HEATER SHALL BE SECURED 
TO WALL WITH A MINIMUM OF 

TWO BRACKETS, BRACKETS  PER 
MANUFACTURER'S 

RECOMMENDATIONS

NOTE:
MOUNT THERMOSTAT AND FAN SWITCH 48 
INCHES ABOVE FINISHED FLOOR DIRECTLY 
BELOW UNIT HEATER AS SPACE ALLOWS. 

UNIT HEATER

WALL MOUNTED THERMOSTAT 
SUMMER FAN SWITCH

45°

L

W

45°

L

W

INSULATED 
MAIN DUCT

INSULATED 
MAIN DUCT

L=W/4(4" MIN)

USE ONLY AT LAST TAKEOFF BEFORE OUTLETS 
& THEN ONLY WHERE RECTANGULAR 
RUNOUTS ARE INDICATED ON DRAWINGS

BRANCH DUCT

BALANCING DAMPER (B.D.) 
WHERE INDICATED ON 
DRAWING.
MINIMUM OF 1 DUCT DIA. 
FROM MAIN DUCT

L=W/4(4" MIN)

RECTANGULAR

ROUND

BRANCH DUCT

BALANCING DAMPER (B.D.) 
WHERE INDICATED ON 
DRAWING.
MINIMUM OF 1 DUCT DIA. 
FROM MAIN DUCT

USE ONLY AT LAST TAKEOFF BEFORE OUTLETS 
& THEN ONLY WHERE RECTANGULAR RUNOUTS 
ARE INDICATED ON DRAWINGS

1/4" 3/4"

R 1
"

R 2" R
AD

CLIP ANGLE

TURNING VANES

A
IR

 F
L
O

W

ba
VD

2D

D 3
1D

2

3

W

W

W

W

WW

FLARE/TRANSITION DUCT TO ACCOMMODATE COIL

A
IR

 F
L
O

W

ACCESS DOORS

A
IR

 F
L
O

W

COIL WITH FLANGED CONNECTION ALL AROUND

RETURNSUPPLY

ACTUAL CONSTRUCTION

R2W

R W

V1
V

2
V

2WVD VD

VD

D =4"(102mm) MIN.

D =4"(102mm) MIN.

SQUARE 
THROAT 
ELBOW 
OPTION

SINGLE BLADE TURNING VANES

45°

45°

45° (TYPICAL)

CONVERGING 
AIR DIVERGING

TEE

VOLUME DAMPER
SINGLE TURNING 
VANES

SINGLE BLADE TURNING VANE (EITHER 
TYPE ELBOW AT CONTR. OPTION-
SUBJECT TO SPACE CONDITIONS). 
VANES  SHALL BE WELDED TO 
RUNNERS.  USE LARGE RADIUS VANES. 
MAXIMUM UNSUPPORTED VANE LENGTH 
SHALL NOT EXCEED 36".

A,B SHALL BE PROPORTIONAL 
TO AIR QUANTITY, 4" (10cm) 
MIN. IF A or B IS LESS THAN 4" 
(10cm), USE TAP DETAIL. 
VOLUME DAMPER IN 
SHORTER BRANCH.

REGULATION OF VOLUME DAMPER SHALL BE 
ACCESSIBLE THROUGH THE FACE OF DIFFUSER

PLENUM OVER LINEAR SUPPLY OR 
RETURN DIFFUSER OR GRILLE

CONICAL FITTINGS

OFFSET IN HORIZONTAL PLANE 
SHALL BE MADE WITH SMOOTH 
FITTINGS AND HAVE EQUAL 
CROSS SECTIONAL AREAS.

OFFSET IN VERTICAL PLANE 
SHALL BE MADE WITH SMOOTH 
FITTINGS AND HAVE EQUAL 
CROSS SECTIONAL AREAS.

ELEVATION

SIDE TAP BRANCH SHALL BE
LIMITED TO 25% OF MAIN AIR FLOW

VOLUME DAMPER

ACCESS DOOR IN DUCT

FLD 
SEE DETAILS AND SPECIFICATIONS.

HEATING COIL

HTG. COIL

FIRE DAMPER

FIRE RATED 
WALL

FLD

CONN. TO LINEAR 
DIFFUSER PLENUM

PLENUM 
OVER 
DIFFUSER

HORIZONTAL 
OFFSET

RISE OR DROP

TAP TAKE-OFF

(BRANCH TAP 25% 
OR LESS AIR FLOW)

SPLIT OR 
TAKE-OFF

(BRANCH AIR FLOW 
25% OR HIGHER)

ELBOW

SINGLE LINE

WHERE DUCTWORK IS SHOWN SINGLE LINE, FOLLOWING SHALL APPLY FOR ACTUAL DUCT CONSTR.

INTERPRETATION OF SINGLE LINE DUCTWORK

W
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M-601.00

HVAC - DETAILS

NTSM-601.00

INSULATED CLEVIS PIPE HANGER DETAIL1

NTSM-601.00

INSULATED ROLLER PIPE HANGER DETAIL2

NTSM-601.00
INSULATED DUAL ROD ROLLER PIPE HANGER DETAIL3

NTSM-601.00

UNISTRUT INSULATED PIPE HANGER DETAIL4

NTSM-601.00

ELECTRIC UNIT HEATER DETAIL (HORIZONTAL THROW)5

NTSM-601.00
TYPICAL BRANCH CONNECTION6

NTSM-601.00

TYPICAL TURNING VANE7

NTSM-601.00

TYPICAL ELBOW DETAIL8

NTSM-601.00

INTERPRETATION OF SINGLE LINE DUCTWORK9

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, DETAILS, 
SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

6.    REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL 
       REQUIREMENTS OF WORK.
7. ALL HVAC METALLIC COMPONENTS INSIDE CONVERTOR BUILDING SHALL BE 

BONDED TO THE BUILDING OR BUILDING RING CONDUCTOR. COORDINATE WITH 
ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 

8. ALL HVAC METALLIC COMPONENTS SHALL BE BONDED TO GROUND. 
COORDINATE WITH ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 
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REFRIGERANT PIPING 
ABOVE CEILING. 

REFERENCE VRV 
PIPING SCHEMATIC 
FOR  SPECIFIC PIPE 

SIZES.

WALL

RE: REFRIGERANT 
PIPE FITTING 

SPACING DETAIL

MAINTAIN BRANCH PIPING ON
LEVEL ELEVATION

MAINTAIN BRANCH 
PIPING ON LEVEL 
ELEVATION

ABOVE 
CEILING
BS BOX

ABOVE 
CEILING
VRV UNIT

REFERENCE 
BRANCH 
SELECTOR BOX 
DETAIL.

R
G

R
S

H
G

TO  ROOF MOUNTED CONDENSING UNIT(S)

TYPICAL REFRIGERANT 
PIPING OUT THRU 
CHASE WALL TO 
ABOVE CEILING

RE: VRV PIPING 
SCHEMATIC  

FOR PIPE SIZES

RE: REFRIGERANT 
PIPE FITTING 

SPACING DETAIL

VRV MANUFACTURER-
PROVIDED REFRIGERANT 
PIPING BRANCH TAKEOFF.

INSTALL BRANCH TAKEOFF
LEVEL, NOT EXCEEDING AN
ANGLE GREATER THAN 15° 
OR LESS THAN 345° FROM 
LEVEL.

A A

SECTION A-A

  ≥
 2

0
"

  ≥
 4

0
"

≥
 2

0
"

< 15°

  >345°

STRUCTURE

HANG FAN COIL UNIT FROM
STRUCTURE WITH SPRING 

VIBRATION ISOLATORS AND 
ALL-THREAD ROD.

OUTSIDE AIR 
DUCT

CONDENSATE DRAIN
RE: PLUMBING 
DRAWINGS

CEILING

CEILING MOUNTED FAN COIL

FLEXIBLE
CONNECTORS

NOTE 2

REFRIGERANT PIPING 
TO OUTDOOR UNIT. 
SEE FLOOR PLAN.

INTEGRAL CONDENSATE PUMP

NOTE 4

N
O

T
E

 3

NOTES:

1. ARRANGEMENT SHOWN IS SCHEMATIC, ADJUST TO SUIT 
FIELD CONDITIONS OR MEET LOCAL CODE REQUIREMENTS.

2. SET DAMPER TO DELIVER SCHEDULED OUTSIDE AIRFLOW.
3. REFER TO MANUFACTURER'S RECOMMENDATIONS FOR 

MAXIMUM CONDENSATE DRAIN LIFT LENGTHS.
4. REFER TO MANUFACTURER'S RECOMMENDATIONS FOR 

HORIZONTAL CONDENSATE DRAIN CONNECTION FROM THE 
UNIT.

CONCRETE

PIPE 
SIZE

1"-2"

2-1/2"-3"

4"-5"

6"

8"

10"

12"

14"

SPACING

20'

40'

TRANSVERSE 
BRACE

2-1/2x2-1/2x16

      "

2-1/2x2-1/2x12

      "

      "

3"x3"x12GA

      "

TR.

"

2"x2"x18GA

LONGITUDINAL 
BRACE

2"x2"x18GA

2-1/2x2-1/2x16

      "

2-1/2x2-1/2x12

      "

      "

      "

BOLT 
SIZE

1/4"

3/8"

1/2"

  "

5/8"

3/4"

  "

  "

ROD 
SIZE

3/8"

1/2"

5/8"

3/4"

7/8"

  "

  "

1"

MAX ROD 
LENGTH

  20"

  25"

  31"

  37"

  43"

   "

   "

  50"

2"x2"x18GA

      "

      "

      "

      "

VERTICAL 
BRACE

2-1/2x2-1/2x12

2-1/2x2-1/2x16

2"x2"x16GA

1/8"

"

1

WELD

3"x3"x12GA

DO NOT BRACE ANY PIPE WHERE TOP OF PIPE TO BOTTOM OF UPPER ATTACHMENT IS < 12".  
BRACE GAS, OIL AND AIR PIPE 1" AND LARGER.  BRACE ALL PIPE IN EQUIPMENT ROOMS 
1-1/4" AND LARGER.  BRACE ALL OTHER PIPE 2-1/2" AND LARGER.  BRACE HUBLESS CAST 
IRON PIPE ON EACH SIDE OF ANY CHANGE IN DIRECTION OF 90 DEGREES OR MORE.  
MAXIMUM HANGER ROD LENGTH IS 6 FEET.  WHERE LENGTH OF RUN EXCEEDS 
LONGITUDINAL BRACE SPACING, PROVIDE 2' OFFSET IN PIPE AND LOCATE BRACE AT MID 
RUNS.  REFER TO  SMACNA "SEISMIC RESTRAINT MANUAL" CURRENT EDITION FOR 
ALTERNATIVE ATTACHMENTS AND ADDITIONAL INFORMATION AND REQUIREMENTS. (THIS 
DETAIL APPLIES IN THE ABSENCE OF OTHER LOCAL CODE REQUIREMENTS.)

STANDARD STEEL 
PIPE CLAMP

TRANSVERSE BRACE

1 MIN.
2 MAX.

1

PIPE HANGER 
PER  OTHER 
DETAIL

STEEL JOIST

STEEL BEAM

BOLT (WITH TWO WASHERS) 
NEAR TOP OF BEAM

UPC ZONE 3 OR 4;
SMACNA SHL-A

BOLT (WITH TWO WASHERS) 
BETWEEN JOIST MEMBERS

DRILLED IN THREADED
INSERT.  DO NOT USE
SHOT-IN INSERTS.

BOLT (WITH TWO  WASHERS)
NEAR TOP OF BEAM

WOOD BEAM

ANGLE IRON BRACE AND
BOLTS PER TABLE (TYP.)

LONGITUDINAL BRACE

PROVIDE ROD SIZE TABULATED, WITH
VERTICAL BRACE IF ROD LENGTH
EXCEEDS TABULATION.

1 MIN.
2 MAX.

STANDARD STEEL
PIPE CLAMP

ALL BRACES
4" MAX TYPICAL

1"-24"

40'

80'

40' 40'

" "

" "

" "

20' 20'

LO.

I

H

G

F

E

D

C

B

A

F

C

B

E

I

G

A

D

D

A

B

A

F

C

H

B

I

A

F

C

I

B

A

MAX 1/2"
ALL SPACES PACKED FULL OR 
DEPTH OF MINERAL WOOL 
OTHER EQUALLY APPROVED 
FIRE RESISTIVE MATERIAL 
(ASBESTOS OR FIBERGLASS 
SHALL NOT BE USED)

FIRE RESISTANT FOAM SEAL
ANT CHASE FOAM CTC
P2-855 (NYC MEA#58-79
M#1&11 MAY BE USED.
INSTALLATION AS PER
MANUFAC-TURER.

ESCUTCHEON BOTH SIDES

SLEEVE

DIAMETER OF INSULATED PIPE

ANHYDROUS CALCIUM SILICATE 
INSULATION THRU SLEEVE

FIRE RATED PARTITION WALL  
OR FLOOR

FIBERGLASS INSULATION

TERMINATE INSULATION AT  
ESCUTCHEON

1/2" DEPTH FIRE STOP 
FINISH SEALANT (SEE HVAC 
SPEC)

INSULATED HOT PIPE

INSULATED COLD PIPE
& INSULATED HOT 

PIPE
(ABOVE 160° F)

INSULATED HOT
PIPE (BELOW 160° F)

BARE PIPE

BARE PIPE

MAX 1/2"

INSULATED COLD PIPING AND
INSULATED HOT PIPING (ABOVE 160° F)

MAX 1/2"

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED 
AS A GUIDE FOR THE SUPPORT OF MECHANICAL 
EQUIPMENT, PIPING, DUCTWORK, ETC. PROVIDE 
SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM 
OF FIVE YEARS EXPERIENCE IN SEISMIC DESIGN AND 
MUST HAVE SEISMIC INSURANCE.

NOTE: 
THIS IS A SEISMIC ZONE 2A PROJECT.

1)  SEISMIC DUCT HANGING DETAILS APPLY ONLY TO 
DUCTWORK 6 SQUARE FEET IN AREA OR GREATER.

PLAN VIEW OF BRACE

DUCTWORK

SEISMIC 
CABLE

?" DIAMETER 
NYLON BOLTS

ANGLE CLIP

DUCT
?" DIAMETER BOLTS

SEISMIC 
CABLE

?" NYLON BOLT

?" STEEL WASHER

?" ID X 1" OD 
FIBER WASHER

DUCT

TRAPEZE 
ANGLE

?" COPPER 
TUBING

TRAPEZE 
SUPPORT

45°

45°
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THESE DRAWINGS ARE CONFIDENTIAL IN NATURE. ANY MISUSE OR UNAUTHORIZED DISTRIBUTION OF THE DRAWINGS CONTAINED HEREIN WILL 

BE A VIOLATION OF THIS CONFIDENTIALITY REQUIREMENT AND SUBJECT THE VIOLATOR TO LIABILITY. REVIEW OF THESE MATERIALS BY RECEIPT 

SHALL CONSTITUTE ACCEPTANCE OF THESE TERMS AND THE TERMS OF ANY UNDERLYING CONFIDENTIALITY AGREEMENT WE MAY HAVE 

EXCLUDED IN OBTAINING THIS INFORMATION FROM A THIRD PARTY. IF THE RECIPIENT IS NOT IN AGREEMENT WITH THE OBLIGATION OF 

CONFIDENTIALITY THEN THE DRAWINGS SHALL BE RETURNED TO THE ORIGINATOR.
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12/12/2022

105121

W.PENDLETON

A.ZABOLOSTSKY

M-602.00

HVAC - DETAILS

NTSM-602.00

TYPICAL VRV UNIT PIPING DETAIL1

NTSM-602.00

TYPICAL REFRIGERANT PIPING SYSTEM RISER2

NTSM-602.00

REFRIGERANT PIPING FITTING SPACING DETAIL3

NTSM-602.00

VRF CEILING CASSETTE FAN COIL UNIT5

NTSM-602.00

SEISMIC BRACING FOR PIPE DETAIL6

NTSM-602.00

DETAIL OF PIPING PIERCING FIRE  RATED PARTITIONS, WALLS AND
FLOORS4

NTSM-602.00

SEISMIC RESTRAINT DETAIL FOR  DUCT BETWEEN FIRE DAMPER
CONNECTIONS7

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, DETAILS, 
SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

6.    REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL 
       REQUIREMENTS OF WORK.
7. ALL HVAC METALLIC COMPONENTS INSIDE CONVERTOR BUILDING SHALL BE 

BONDED TO THE BUILDING OR BUILDING RING CONDUCTOR. COORDINATE WITH 
ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 

8. ALL HVAC METALLIC COMPONENTS SHALL BE BONDED TO GROUND. 
COORDINATE WITH ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 
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TRANSVERSE CABLE BRACE

PIPE

ANGLE CLIP SUPPORT
MEMBER

PIPE

U-BOLT

3/4" DIA. STEEL
SUPPORT ROD

1/8" DIA SEISMIC CABLE

45°

PLAN VIEW OF BRACE

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC.  
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.

NOTE: 
THIS IS A SEISMIC ZONE 2A PROJECT.

BRACE 
LONGITUDINAL CABLE

TRANSVERSE CABLE BRACE

PIPE

ANGLE CLIP SUPPORT
MEMBER

PIPE

U-BOLT

3/4" DIA. STEEL
SUPPORT ROD

1/8" DIA SEISMIC CABLE

45°

PLAN VIEW OF BRACE

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC. 
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.

5/8" DIA. HILTI KWIK BOLT II DRILL IN ANCHORS WITH 
4-1/2" EMBEDMENT IN 5000 PSI CONCRETE PER 
DETAIL "A" EVENLY SPACED WITH MAXIMUM 
SPACING PER TABLE BELOW.

STUD EXTENSIONS ARE 
BASED ON 4" THICK 
HOUSEKEEPING PADS.

STUD FLUSH 
W/JAM NUT JAM NUT

FLOOR 
LINE

5/8" DIA. HILTI 
DRILL IN ANCHOR

NOTES:
1) THIS PLAN IS VALID IF THE CONTRACT DOCUMENTS DO NOT SPECIFY 

REINFORCING OF TIE DOWN REQUIREMENTS.
2) ALL HOUSEKEEPING PAD REINFORCING SHOULD CONFORM TO ACI 

STANDARDS FOR MINIMUM AREA & CONCRETE COVERAGE.
3) HIGH CONCENTRATED LOADS OF POINT SUPPORTED EQUIPMENT 

REQUIRE SPECIAL TIEDOWN CONSIDERATIONS NOT COVERED BY 
THIS DETAIL. 

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC. 
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A LICENSED 
PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.

NOTE:
THIS IS A SEISMIC ZONE 2A PROJECT.

PAD WIDTH

FROM

36"

MAX. EQUIPMENT WT. 
LBS./LIN. FT.

MAX. TIEDOWN SPACING(IN.)

1"G" 

DETAIL "A"

6" MAX SPAN

6
"

3
"

W
ID

T
H

LENGTH

TO

59" 12"500# 24"

1/2"G"

60" 95" 10"800# 20"

96" 120" 18"950# 36"

TRAPEZE ANGLE SUPPORT

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, 
ETC. PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC 
INSURANCE.

NOTE:
THIS IS A SEISMIC ZONE 2A PROJECT.

DUCT

MAXIMUM LENGTH 
BETWEEN CABLES 
IS 20'.

SEISMIC RESTRAINT OF DUCT BETWEEN
FIRE DAMPER CONNECTIONS

CABLE CONNECTION 
TO ANGLE AND ANGLE 
CLIP CONNECTION TO 
DUCT PER S-1734

1/8" DIA RESTRAINT 
CABLES

CROSS SECTIONAL
AREA 6 SQUARE
FEET OR LARGER

SUPPORT ROD

U-BOLT

PIPE SUPPORT
MEMBER

SINGLE
ARM 
BRACE

ANGLE CLIP

TWO 1/2" DIAMETER
BOLTS CONNECTING
UNISTRUT TO CLIP

PIPE

SINGLE ARM BRACE

PLAN VIEW OF BRACE

45°

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC. 
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.
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THESE DRAWINGS ARE CONFIDENTIAL IN NATURE. ANY MISUSE OR UNAUTHORIZED DISTRIBUTION OF THE DRAWINGS CONTAINED HEREIN WILL 

BE A VIOLATION OF THIS CONFIDENTIALITY REQUIREMENT AND SUBJECT THE VIOLATOR TO LIABILITY. REVIEW OF THESE MATERIALS BY RECEIPT 

SHALL CONSTITUTE ACCEPTANCE OF THESE TERMS AND THE TERMS OF ANY UNDERLYING CONFIDENTIALITY AGREEMENT WE MAY HAVE 

EXCLUDED IN OBTAINING THIS INFORMATION FROM A THIRD PARTY. IF THE RECIPIENT IS NOT IN AGREEMENT WITH THE OBLIGATION OF 

CONFIDENTIALITY THEN THE DRAWINGS SHALL BE RETURNED TO THE ORIGINATOR.
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105121

W.PENDLETON

A.ZABOLOSTSKY

M-603.00

HVAC - DETAILS

NTSM-603.00

TRANSVERSE AND LONGITUDINAL CABLE BRACE FOR TRAPEZE HUNG
REFRIGERATION AND CONDENSATE PIPING1

NTSM-603.00

TRANSVERSE CABLE BRACE FOR TRAPEZE HUNG
REFRIGERATION AND CONDENSATE PIPING2

NTSM-603.00

TYPICAL HOUSEKEEPING PAD TIE REQUIREMENTS FOR 1"G" & 1/2"G"
SEISMIC ACCELERATIONS5

NTSM-603.00

SEISMIC RESTRAINT OF DUCT BETWEEN FIRE DAMPER CONNECTIONS6

NTSM-603.00

SINGLE ARM BRACE FOR TRAPEZE HUNG REFRIGERATION
AND CONDENSATE PIPING3

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, DETAILS, 
SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

6.    REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL 
       REQUIREMENTS OF WORK.
7. ALL HVAC METALLIC COMPONENTS INSIDE CONVERTOR BUILDING SHALL BE 

BONDED TO THE BUILDING OR BUILDING RING CONDUCTOR. COORDINATE WITH 
ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 

8. ALL HVAC METALLIC COMPONENTS SHALL BE BONDED TO GROUND. 
COORDINATE WITH ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 
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SUPPORT ROD

DUCT

SEISMIC CABLE

ANGLE CLIP

DUCTWORK

TRANSVERSE CABLE BRACE

PLAN VIEW OF BRACE

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC. 
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.

45°

LONGITUDINAL CABLE BRACE

SUPPORT ROD

DUCT

SEISMIC CABLEANGLE CLIP

DUCTWORK

TRANSVERSE CABLE BRACE

PLAN VIEW OF BRACE

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC. 
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.

45°

SUPPORT ROD

DUCT

DUCTWORK

SINGLE ARM BRACE

PLAN VIEW OF BRACE

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC. 
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.

45°

SINGLE ARM 
BRACE

TWO BOLTS CONNECTING
UNISTRUT TO CLIP

HANGER BOX CLOSE 
TO SLAB (?")

CONCRETE SLAB

SPRING/NEOPRENE 
HANGERSSUSPENDED HVAC EQUIPMENT

SLACK AIRCRAFT CABLES 
AT 45° TO SLAB

EQUIPMENT SUPPORT FRAME MUST 
BE EITHER INTEGRAL-DESIGNED TO 
WITHSTAND SEISMIC FORCES-OR 
BE  ECURED TO THE EQUIPMENT

LOCKING ARRANGEMENT 
OF NUTS AND WASHERS

THREADED RODS MAY 
REQUIRE REINFORCING VIA 
ANGLE IRONS DEPENDING 
ON LENGTH & DIAMETER OF 
RODS

CABLE CONNECTIONS 
TO SLAB

EQUIPMENT
AIRCRAFT CABLE

ARRANGEMENT OF RESTRAINT CABLES
(PLAN VIEW)

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC. 
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.

NOTE:
THIS IS A SEISMIC ZONE 2A PROJECT.

1
3
5
°

ANGLE CLIP

DRILL IN ANCHOR

STRUCTURAL
CEILING

SEISMIC CABLE

MAXIMUM LATERAL SEISMIC LOAD FOR CABLE AND ANCHOR RESTRAINTS

CABLE 
DIAMETER

(IN)

DRILL IN 
ANCHOR 

DIAMETER (IN)

ANCHOR 
EMBEDMENT

MAXIMUM 
LATERAL LOAD 

(LBS)*

1/8"

3/16"

1/4"

3/8"

5/8"

1"

2 1/2"

4"

4 1/2"

390

935

1500

*MAXIMUM LOADS BASED ON HILTI KWIK BOLT II DRILL IN ANCHORS
FOR SUSPENDED EQUIPMENT SUBJECT TO 1 'G' ACCELERATION. THIS
MAXIMUM LOAD REPRESENTS THE MAXIMUM EQUIPMENT WEIGHT
REQUIRING FOUR CABLES. (FOR 0.5 'G' ACCELERATION, WEIGHT
CAN BE DOUBLED.)

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE FOR 
THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, DUCTWORK, ETC. 
PROVIDE SEISMIC CALCULATIONS, SIGNED AND SEALED BY A 
LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM OF FIVE YEARS 
EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE SEISMIC INSURANCE.

BOLT FOUR 
REQUIRED, ONE 
AT EACH CORNER

CHANNEL MEMBER 
TO DUCT MATE

ANGLE MEMBER 
TO DUCT MATE

DUCT-MATE

DUCT

ANGLE 
SUPPORT 
MEMBER

BOLT FOUR 
REQUIRED, ONE 
AT EACH CORNER

DUCT MATE

CHANNEL MEMBER 
TO DUCT MATE

ANGLE MEMBER 
TO DUCT MATE

SUPPLEMENTAL 
MEMBER BOLTED 
TO SUPPORT 
MEMBER WITH 
BOLTS

CHANNEL 
SUPPORT 
MEMBER

SELF DRILLING 
SCREWS ATTACHING 
DUCT TO SUPPORT  
AND SUPPLEMENTAL 
MEMBERS. SPACE 
SCREWS AT 8" ON 
CENTER

ANGLE 
SUPPORT 
MEMBER

SELF DRILLING SCREWS 
ATTACHING DUCT TO 
SUPPORT AND 
SUPPLEMENTAL 
MEMBERS.  SPACE 
SCREWS AT 8" ON 
CENTER

CHANNEL 
SUPPORT 
MEMBER

PLATE FULL 
WELDED TO 
EACH END OF 
SUPPLEMENTAL 
MEMBER

SECTION  A-A

DUCT

DUCT
DUCT

DETAILS SHOWN ON THIS DRAWING ARE TO BE USED AS A GUIDE 
FOR THE SUPPORT OF MECHANICAL EQUIPMENT, PIPING, 
DUCTWORK, ETC. PROVIDE SEISMIC CALCULATIONS, SIGNED AND 
SEALED BY A LICENSED PROFESSIONAL ENGINEER WITH A MINIMUM 
OF FIVE YEARS EXPERIENCE IN SEISMIC DESIGN AND MUST HAVE 
SEISMIC INSURANCE.

NOTE:
THIS IS A SEISMIC ZONE 2A PROJECT.
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GALVANIZED
DUCT LINER

1 1/2" WIDE CLOSED
CELL GASKET

TDC DUCT
FLANGE

GALVANIZED
FLANGE CORNER

GALVANIZED
OUTER CASING

DUCT CRADLE CLIP ANGLE
FASTENED TO DUCT IN
FACTORY WITH #10 x 3/4" SCREWS

DUCT CRADLE CLIP ANGLE
BOLTED TO DUCT CRADLE

USING A ∅3/8" BOLT

GROUNDING LUG AS PER HITACHI'S  
GROUNDING REQUIREMENT
(REFER TO M606)
ATTACHED TO DUCT FLANGE
CARRIAGE BOLT

DUCT CRADLE AND DROP
RODS (BY OTHERS) ON MAX
48" CENTERS

WIDTH (I. D.)

WIDTH (I. D.) + 8"[203mm]

WIDTH (I. D.) + 10"[254mm]

CONCRETE
SLAB

REFER TO 
HANGER
CHART FOR 
DETAILS

DUCT CRADLE
CLIP ANGLE

GROUNDING LUG
(NOT SHOWN FOR

CLARITY)

DUCT WIDTH DUCT HEIGHT STEEL ANGLE SIZE ROD SIZE SPACING

24" 24" 1 1/2" x 1 1/2" x 1/8" 3/8" 48"

36" 36" 1 1/2" x 1 1/2" x 3/16" 1/2" 48"

42" 42" 1 1/2" x 1 1/2" x 3/16" 1/2" 48"

60" 48" 1 1/2" x 1 1/2" x 1/4" 1/2" 48"

60" 60" 2" x 2" x 1/4" 1/2" 48"

72" 36" 1 1/2" x 1 1/2" x 1/4" 1/2" 48"

72" 48" 2" x 2" x 1/4" 1/2" 48"

84" 24" 2" x 2" x 1/4" 1/2" 48"

NOTES:
1. STEEL ANGLES ARE BASED ON FORMED A653 GRADE 33 STEEL WITH A MINIMUM 33,000 PSI YIELD STRENGTH.
2. VERTICAL RODS ARE BASED ON 36,000 PSI YIELD STRENGTH.
3. VERTICAL ROD LOCATION SHALL BE MAXIMUM 3" FROM THE OUTER SIDE WALL OF THE DUCT.
4. PLEASE CONTACT DURASYSTEMS IF DUCT SUPPORTS ARE TO DEVIATE FROM THE GUIDELINES LISTED ABOVE FOR REVIEW PRIOR TO 

INSTALLATION.

A

A

SECTION A - A

DURADUCT GNX WITH HANGER
SIDE VIEW

DURADUCT GNX HORIZONTAL DUCT SUPPORT CHART

DURADUCT GNX

1"x1"x1/4" GALV. STL CLIP
WITH BACKER PLATE, TYP.

1"x1"x1/4" GALV. STL FRAME, TYP.

1/2" - #9 GALV. STL EXPANDED 
METAL MESH, TYP.

PROTRUDING OBJECT, TYP.

INSULATED METAL 
WALL PANEL, TYP. 

IF DETAILS CANNOT BE ACHIEVED WHEN USING 
SANDWICH PANELS, AN EXPANDED METAL MESH 
SHOULD BE USED INSTEAD, PROVIDING A 
FARADAYS CAGE WITH THE BELOW 
CHARACTERISTICS:

1
 1

/2
"

1/8" x
 1/8"

5/8"

ALUMINUM MESH TYPE
EXPAMET 3"x1 1/4"-1/8"x1/8"

1"x1"x1/4" GALV. STL FRAME, TYP.

1/2" - #9 GALV. STL EXPANDED 
METAL MESH,TYP.

PROTRUDING OBJECT, TYP.

INSULATED METAL 
WALL
PANEL, TYP.

1
"

1"

1"x1"x1/4" GALV. STL CLIP
WITH BACKER PLATE, TYP. C
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BOLTED, WELDED OR
SOLDERED CONNECTIONS

DUCT RFI SHIELD

THE FRAME OF A DUCT RFI SHIELD SHALL BE CONNECTED TO CONDUCTED TO CONDUCTING PARTS 
OF THE WALLS WITH INTERVALS OF MAXIMUM DISTANCE MENTIONED IN 1JNL1219446, CIVIL DESIGN 
INSTRUCTION-CHPE ASTORIA. THE RFI SHIELD SHALL ALSO BE CONNECTED TO THE SANDWICH PANEL 
WITH JUMPERS (2ASG/35 mm²). THE FRAME OR THE CONDUCTING STRUCTURE SHALL BE CONNECTED 
AT LEAST IN ONE POINT TO A CONDUCTOR CONNECTED TO THE STATION GROUNDING GRID.

SECTION A - A

AIR DUCT

A

A

COPPER WIRE TO
GROUNDING CONDUCTOR
(CU2AWG/35mm²)

<11.8 IN (300mm)

*PER 1JNL1219446

FOR EVERY DUCT JOINT, THERE SHOULD BE AT LEAST ONE JUMPER PROVIDED BETWEEN BOTH SIDES 
OF THE JOINTS. IN DUCT JOINTS WHERE AT LEAST ONE OF THE JOINING SECTIONS ATE NOT 
CONNECTED TO A GROUND CONDUCTOR. TWO JUMPERS MUST BE INSTALLED TO ENSURE 
CONDUCTION BETWEEN THE SECTIONS. 

IF THERE ARE DUCTS WITH INSULATION WITH SHEET METAL OUTER CLADDING THEN THE SAME 
GROUNDING PROCEDURE GIVEN FOR THE DUCT SYSTEMS AND JOINTS SHALL BE DONE TO THE SHEET 
METAL OUTER CLADDING.

IN DUCT JOINTS WHERE AT LEAST FOUR EQUALLY DISTRIBUTED SCREWS/BOLTS WITH METALLIC 
CONNECTION WITH BOTH DUCT PARTS ARE USED, ONLY ONE JUMPER IS REQUIRED.

BOLTED, WELDED OR
SOLDERED CONNECTIONS

METAL SLIP JOINTS FLANGE JOINT WITH SCALING

COPPER WIRES AT 
EACH JOINT

(CU 2AWG/ 35mm2)
CIRCULAR FLANGE CONNECTIONS

CIRCULAR COUPLING CONNECTIONS

DUCT JOINTS

BOLTED, WELDED OR
SOLDERED CONNECTIONS

DUCT SYSTEMS

DUCTING SHALL BE BONDED AT LEAST EVERY 32.8 ft (10 METERS) TO THE STEEL STRUCTURE (WALL AND/OR BEAMS).

IF THERE ARE DUCTS WITH INSULATION WITH SHEET METAL OUTER CLADDING THEN THE SAME GROUNDING PROCEDURE GIVEN FOR THE DUCT 
SYSTEMS AND JOINTS SHALL BE DONE TO THE SHEET METAL OUTER CLADDING.

THIS OUTER CLADDING MUST HAVE BONDING TO THE DUCT PENETRATION TO A ROOM AND AT THE END OF DUCT. HOWEVER, IN THIS CASE THE PART OF 
THE DUCT ENCLOSED WITHIN THE OUTER CLADDING DOES NOT NEED TO FOLLOW THE GROUNDING INSTRUCTION GIVEN IN THIS PAGE AND IN PAGE 5.

DUCTING TO BE CONNECTED TO THE 
STEEL STRUCTURE BY VISIBLE 

CONNECTIONS WITH COPPER WIRE 
(CU 2AWG) EVERY 33 FT (10mm).

REFER TO
PAGE - 6
FOR RFI
BARRIER

<33ft

(10 METERS)

<33ft

(10 METERS)

<33ft

(10 METERS)

<33ft

(10 METERS)

<33ft

(10 METERS)

BOLTED, WELDED OR
SOLDERED CONNECTIONS

AIR HANDLING UNITS

UNITS SHALL BE CONNECTED AT LEAST IN TWO POINTS TO EARTH POTENTIAL.

CONNECTIONS SHALL PREFERABLY BE MADE IN OPPOSITE CORNERS OF UNIT.

CONNECTIONS SHALL ALSO BE MADE BETWEEN UNIT AND CONNECTING DUCTS. 

FOR HVAC SYSTEMS FOR THE SERVICE BUILDING, RELAY BUILDING AND MVS BUILDINGS 
JUMPERS BETWEEN DUCT SECTIONS ARE NOT NECESSARY. POP RIVETS OR SCREWS ARE 
ENOUGH IF THE END OF EACH DUCT SYSTEM IS PROPERLY GROUNDED.

D

X

E

C

TWO COPPER WIRES AT EACH 
DUCT/UNIT CONNECTION

(CU 2AWG/35mm²) 
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GROUNDING HVAC DUCT RFI SHIELD1

NTSM-606.00

GROUNDING HVAC DUCT JOINTS2

NTSM-606.00
GROUNDING HVAC DUCT SYSTEMS3

NTSM-606.00

GROUNDING HVAC AIR HANDLING UNITS4
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1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
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4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, DETAILS, 
SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, NOTES, 
DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 
APPLICATION.

6.    REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL 
       REQUIREMENTS OF WORK.
7. ALL HVAC METALLIC COMPONENTS INSIDE CONVERTOR BUILDING SHALL BE 

BONDED TO THE BUILDING OR BUILDING RING CONDUCTOR. COORDINATE WITH 
ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 

8. ALL HVAC METALLIC COMPONENTS SHALL BE BONDED TO GROUND. 
COORDINATE WITH ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 
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ELECTRIC UNIT HEATER (EUH) SCHEDULE

EQUIPMENT 
TAG

BUILDING MOUNTING MANUFACTURER MODEL
MOUNTING 

HEIGHT (FT AFF)

ELECTRIC 
HEATER 

(KW)

FAN/MOTOR 
HP

ELECTRICAL DATA
WEIGHT 

(LBS)
NOTES

V/PH/HZ AMPS

EUH-130-01 STORGAE SUSPENDED INDEECO IUH NA 7.5 1/4 480/3/60 11 45 1-4

EUH-130-02 STORAGE SUSPENDED INDEECO IUH NA 7.5 1/4 480/3/60 11 45 1-4

EUH-130-03 STORAGE SUSPENDED INDEECO IUH NA 7.5 1/4 480/3/60 11 45 1-4

EUH-130-04 STORAGE SUSPENDED INDEECO IUH NA 7.5 1/4 480/3/60 11 45 1-4

EUH-111-01 SERVICE SUSPENDED INDEECO IUH 8 5.0 1/4 480/3/60 8 45 1-4

EUH-111-02 SERVICE SUSPENDED INDEECO IUH 8 5.0 1/4 480/3/60 8 45 1-4

EUH-111-03 SERVICE SUSPENDED INDEECO IUH 8 5.0 1/4 480/3/60 8 45 1-4

NOTES:

1. FURNISH AND INSTALL WITH MANUFACTURER PROVIDED MOUNTING BRACKET AND HARDWARE.

2. PROVIDE DISCONNECT SWITCH TO EACH UNIT HEATERS IN ACCORDANCE WITH DIVISION 26 SPECIFICATIONS.

3. FURNISH AND INSTALL THERMOSTAT; TO BE MOUNTED ON UNIT HEATER.

4. COORDINATE THE EXACT UNIT HEATER ELEVATION WITH OTHER UTILITIES AND EQUIPMENT WITHIN THE BUILDING PRIOR TO AND AFTER INSTALLATION.  RELOCATED

AS REQUIRED TO MAINTAIN MANUFACTURER'S RECOMMENDED CLEARANCES.
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HVAC - SCHEDULES

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22

VARIABLE REFRIGERANT FLOW (VRF) CONDENSING UNIT SCHEDULE

TAG MANFACTURER MODEL BUILDING

TOTAL CAPACITY (BTU/H) OUTDOOR TEMPERATURE (°F) EFFICIENCY
REFRIGERAN

T

ELECTRICAL DATA
SOUND 

dBA
WEIGHT 

(LBS)
NOTESTOTAL 

COOLING
TOTAL 

HEATING
COOLING 

DB
COOLING 

WB
HEATING 

DB
COOLING 

IEER (SEER)
HEATING 

COP (HSPF)
V/PH/HZ MOP MCA

CU-141-01 LG ARUM048GSS5 RELAY 48,000 54,000 91.9 73.9 10.9 (23) (12) R410A 208/1/60 40 24 67 263 2-7

CU-141-02 LG ARUM048GSS5 RELAY 48,000 54,000 91.9 73.9 10.9 (23) (12) R410A 208/1/60 40 24 67 263 2-7

CU-141-03A LG LUU189HV MVS 18,000 18,500 91.9 73.9 10.9 (20) (10) R410A 208/1/60 30 20 48 129 2-7

CU-141-03B LG LUU189HV MVS 18,000 18,500 91.9 73.9 10.9 (20) (10) R410A 208/1/60 30 20 48 129 2-7

CU-141-04A LG LUU189HV MVS 18,000 18,500 91.9 73.9 10.9 (20) (10) R410A 208/1/60 30 20 48 129 2-7

CU-141-04B LG LUU189HV MVS 18,000 18,500 91.9 73.9 10.9 (20) (10) R410A 208/1/60 30 20 48 129 2-7

CU-111-01A LG LUU189HV SERVICE 18,000 18,500 91.9 73.9 10.9 (20) (10) R410A 208/1/60 30 20 48 129 1-5

CU-111-01B LG LUU189HV SERVICE 18,000 18,500 91.9 73.9 10.9 (20) (10) R410A 208/1/60 30 20 48 129 1-5

CU-111-02 LG ARUM121BTE5 SERVICE 119,700 135,000 91.9 73.9 10.9 29.6 4.0 R410A 208/3/60 40 31 79 507 1-5

CU-111-03 LG ARUM096BTE5 SERVICE 96,000 108,000 91.9 73.9 10.9 33.0 4.3 R410A 208/3/60 40 29 78 507 1-5

CU-111-04 LG LUU189HV SERVICE 18,000 18,500 91.9 73.9 10.9 (20) (10) R410A 208/1/60 30 20 48 129 1-5

NOTES:

1. FURNISH AND INSTALL CONDENSING UNIT ON THE INSTALLED CONCRETE EQUIPMENT PAD.  UNIT SHALL BE INSTALLED TO RESIST CONTINUAL 185 MPH WIND SPEED. 

2. DISCONNECTS TO BE FURNISHED AND INSTALLED BY THE DIVISION 26 CONTRACTOR.  COORDINATE ALL DISCONNECT REQUIREMENTS WITH THE DIVISION 26 CONTRACTOR.

3. FURNISH AND INSTALL INTERLOCK WITH THE BUILDING AUTOMATIC TRANSFER SWITCH.  UNIT TO SHUT DOWN IN THE EVENT OF LOSS OF POWER AND DELAY 30 SECONDS PRIOR TO RE-STARTING, 

COORDINATE REQUIREMENTS WITH DIVISION 26 CONTRACTOR AND UNIT MANUFACTURER.

4. PROVIDE VOLTAGE & PHASE LOSS MONITOR INSTALLED PER MANUFACTURER'S REQUIREMENTS.

5. UNITS SHALL BE PROVIDED WITH LOW AMBIENT TEMPERATURE KIT. 

6. UNITS TO BE INSTALLED 12" ABOVE CONCRETE PAD ON PRE-FABRICATED METAL FRAME. UNIT SHALL BE INSTALLED TO RESIST CONTINUAL 185 MPH WIND SPEED. 

7. CU-141-02, CU-141-03B, CU-141-04B, CU-111-01B, AND CU-111-02C ARE STAND-BY UNITS.

~ Engineering and 
• ~ Land Surveying, P.C. 
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FAN SCHEDULE

EQUIPMENT 
TAG

BUILDING MANUFACTURER MODEL APPLICATION TYPE
AIR FLOW 

(CFM)
FAN SPEED 

(RPM)

OVERALL 
DIMENSIONS 

(LxWxH INCHES)

ROOF/WALL/DU
CT OPENING 
(LxW INCHES)

WEIGHT 
(LBS)

EXTERNAL 
STATIC 

PRESSURE 
(IN WG)

SOUND 
POWER 
LEVEL 

(SONES)

ELECTRICAL DATA

INTERLOCK 
WITH

DRIVE
TYPE

NOTESMOTOR 
POWER

(HP)

MOTOR 
STARTER OR 

VFD

COMBINATION 
MOTOR 

STARTER TAG
V/PH/HZ

SAF-130-01 STORAGE TCF DSI-165-ANE VENTILATION INLINE CENTRIFUGAL 2,400 1130 26X26X26 30 x 30 364 0.04 10.7 1.0 EC -- 115/1/60 THERMOSTAT DIRECT 1-8

SAF-081-01 VALVE HALL TCF WPD-42E4 VENTILATION SIDEWALL VENTILATION FAN 17,500 866 48x48x24 48 x 48 412 0.75 36.0 5.0 MOTOR STARTER BY ELECTRICAL 460/3/60 FIRE ALARM SYS. DIRECT 1,11,12,13

SAF-081-02 VALVE HALL TCF WPD-42E4 VENTILATION SIDEWALL VENTILATION FAN 17,500 866 48x48x24 48 x 48 412 0.75 36.0 5.0 MOTOR STARTER BY ELECTRICAL 460/3/60 FIRE ALARM SYS. DIRECT 1,11,12,13

SAF-081-03 VALVE HALL TCF WPD-42E4 VENTILATION SIDEWALL VENTILATION FAN 17,500 866 48x48x24 48 x 48 412 0.75 36.0 5.0 MOTOR STARTER BY ELECTRICAL 460/3/60 FIRE ALARM SYS. DIRECT 1,11,12,13

SAF-081-04 VALVE HALL TCF WPD-42E4 VENTILATION SIDEWALL VENTILATION FAN 17,500 866 48x48x24 48 x 48 412 0.75 36.0 5.0 MOTOR STARTER BY ELECTRICAL 460/3/60 FIRE ALARM SYS. DIRECT 1,11,12,13

SAF-081-05 VALVE HALL TCF WPD-42E4 VENTILATION SIDEWALL VENTILATION FAN 17,500 866 48x48x24 48 x 48 412 0.75 36.0 5.0 MOTOR STARTER BY ELECTRICAL 460/3/60 FIRE ALARM SYS. DIRECT 1,11,12,13

SAF-081-06 VALVE HALL TCF WPD-42E4 VENTILATION SIDEWALL VENTILATION FAN 17,500 866 48x48x24 48 x 48 412 0.75 36.0 5.0 MOTOR STARTER BY ELECTRICAL 460/3/60 FIRE ALARM SYS. DIRECT 1,11,12,13

SAF-081-07 VALVE HALL TCF WPD-42E4 VENTILATION SIDEWALL VENTILATION FAN 17,500 866 48x48x24 48 x 48 412 0.75 36.0 5.0 MOTOR STARTER BY ELECTRICAL 460/3/60 FIRE ALARM SYS. DIRECT 1,11,12,13

SAF-081-08 VALVE HALL TCF WPD-42E4 VENTILATION SIDEWALL VENTILATION FAN 17,500 866 48x48x24 48 x 48 412 0.75 36.0 5.0 MOTOR STARTER BY ELECTRICAL 460/3/60 FIRE ALARM SYS. DIRECT 1,11,12,13

EF-111-01A SERVICE TCF BSI-080A EXHAUST INLINE EXHAUST 300 1374 16x16x19 12x12 90 0.50 6.1 1/4 VFD -- 460/3/60 PACU-111-01A/B BELT 4,9,10

EF-111-01B SERVICE TCF BSI-080A EXHAUST INLINE EXHAUST 300 1374 16x16x19 12x12 90 0.50 6.1 1/4 VFD -- 460/3/60 PACU-111-01A/B BELT 4,9,10

EF-111-02A SERVICE TCF BSI-080A EXHAUST INLINE EXHAUST 300 1374 16x16x19 12x12 90 0.50 6.1 1/4 VFD -- 460/3/60 PACU-111-01A/B BELT 4,9,10

EF-111-02B SERVICE TCF BSI-080A EXHAUST INLINE EXHAUST 300 1374 16x16x19 12x12 90 0.50 6.1 1/4 VFD -- 460/3/60 PACU-111-01A/B BELT 4,9,10

EF-111-03A SERVICE TCF BSI-080A EXHAUST INLINE EXHAUST 75 1337 16x16x19 12x12 90 0.50 4.0 1/4 VFD -- 115/1/60 PACU-111-01A/B BELT 4,9,10

EF-111-03B SERVICE TCF BSI-080A EXHAUST INLINE EXHAUST 75 1337 16x16x19 12x12 90 0.50 4.0 1/4 VFD -- 115/1/60 PACU-111-01A/B BELT 4,9,10

EF-111-04 SERVICE TCF T100 EXHAUST INLINE EXHAUST 70 650 14x14x12 6" ROUND 90 0.50 2.0 87 WATTS -- -- 115/1/60 CLEAN AGENT SYS DIRECT 1

EF-111-05 SERVICE TCF BSI-090A EXHAUST INLINE EXHAUST 630 1535 16x16x19 12x12 94 0.50 9.3 0.11 VFD -- 115/1/60 CLEAN AGENT SYS BELT 4,9,10

EF-111-06 SERVICE TCF BSI-150A EXHAUST INLINE EXHAUST 1,720 994 24x24x24 20x20 144 0.50 10.5 0.33 VFD -- 115/1/60 CLEAN AGENT SYS BELT 4,9,10

EF-111-07 SERVICE TFC BSI-120A EXHAUST INLINE EXHAUST 1,060 1161 20x20x21 16x16 111 0.50 9.2 0.19 VFD -- 115/1/60 CLEAN AGENT SYS BELT 4,9,10

EF-111-08 SERVICE TCF T100 EXHAUST INLINE EXHAUST 70 650 14x14x12 6" ROUND 90 0.50 2.0 87 WATTS -- -- 115/1/60 CLEAN AGENT SYS DIRECT 1

EF-111-09 SERVICE TCF T100 EXHAUST INLINE EXHAUST 70 650 14x14x12 6" ROUND 90 0.50 2.0 87 WATTS -- -- 115/1/60 CLEAN AGENT SYS DIRECT 1

NOTES:

1. PROVIDE FACTORY MOUNTED AND WIRED STARTER/DISCONNECT WITH SINGLE POINT POWER CONNECTION.  

2. PROVIDE MOTORIZED LOW LEAKAGE OUTSIDE AIR DAMPER. 

3. DELETED

4. PROVIDE WITH FACTORY SUPPLY FAN VFD.

5. PROVIDE WITH WEATHER INTAKE HOOD WITH BIRDSCREEN.

6 PROVIDE WITH MERV-13 FILTER AND FILTER RACK.

7. PROVIDE HORIZONTAL DISCHARGE UNIT.

8. PROVIDE WITH 4 WAY SUPPLY AIR DIFFUSER. 

9. FAN SHALL BE SPARK B RESISTANT CONTRUCTION.

10. PROVIDE WITH VARIABLE SPPEED V-BELT DRIVE, 1.5 SF.

11. PROVIDE WITH POTTORFF 3-HR FIRE-SMOKE DAMPER AND LOUVER.

12. PROVIDE WITH TAMCO CONTROL DAMPER.

13. PROVIDE WITH OSHA MOTOR SIDE GUARD, HINGED - FOR USE WITH WALL COLLAR.
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HVAC - SCHEDULES

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22

10.

11.

12.

13.

LOUVER (LVR) SCHEDULE
EQUIPMENT 

TAG
BUILDING MANUFACTURER MODEL APPLICATION WIDTH (IN) HEIGHT (IN) DEPTH (IN)

AIR FLOW 
(CFM)

MAX PRESSURE 
DROP (IN WG)

FREE AREA 
VELOCITY (FT/MIN)

FREE 
AREA (%)

FREE AREA 
(SQ FT)

NOTES

GV-081-01 CONVERTER BUILDING POTTORFF ECV-645-PH RELIEF 96 40 96 17,667 0.01 358 49.4 49.4 1-9

GV-081-02 CONVERTER BUILDING POTTORFF ECV-645-PH RELIEF 96 40 96 17,667 0.01 358 49.4 49.4 1-9

GV-081-03 CONVERTER BUILDING POTTORFF ECV-645-PH RELIEF 96 40 96 17,667 0.01 358 49.4 49.4 1-9

GV-081-04 CONVERTER BUILDING POTTORFF ECV-645-PH RELIEF 96 40 96 17,667 0.01 358 49.4 49.4 1-9

GV-081-05 CONVERTER BUILDING POTTORFF ECV-645-PH RELIEF 96 40 96 17,667 0.01 358 49.4 49.4 1-9

GV-081-06 CONVERTER BUILDING POTTORFF ECV-645-PH RELIEF 96 40 96 17,667 0.01 358 49.4 49.4 1-9

GV-081-07 CONVERTER BUILDING POTTORFF ECV-645-PH RELIEF 96 40 96 17,667 0.01 358 49.4 49.4 1-9

GV-081-08 CONVERTER BUILDING POTTORFF ECV-645-PH RELIEF 96 40 96 17,667 0.01 358 49.4 49.4 1-9

GV-111-01 SERVICE BUILDING POTTORFF ECV-645-PH RELIEF 96 40 54 17,667 0.01 358 49.4 49.4 1-9

GV-111-02 SERVICE BUILDING POTTORFF ECV-645-PH RELIEF 96 40 54 17,667 0.01 358 49.4 49.4 1-9

GV-111-03 SERVICE BUILDING POTTORFF ECV-645-PH RELIEF 96 40 54 17,667 0.01 358 49.4 49.4 1-9

GV-111-04 SERVICE BUILDING POTTORFF ECV-645-PH RELIEF 78 40 48 17,667 0.01 358 49.4 49.4 1-9

GV-111-05 SERVICE BUILDING POTTORFF ECV-645-PH RELIEF 78 40 48 17,667 0.01 358 49.4 49.4 1-9

GV-111-06 SERVICE BUILDING POTTORFF ECV-645-PH RELIEF 96 40 42 17,667 0.01 358 49.4 49.4 1-9

LVR-081-01 CONVERTER BUILDING POTTORFF ECV-645 RELIEF 210 72 6 70,000 0.03 1409 47.3 49.69 1-9, 11,13

LVR-081-02 CONVERTER BUILDING POTTORFF ECV-645 RELIEF 210 72 6 70,000 0.03 1409 47.3 49.69 1-9, 11,13

LVR-081-03 CONVERTER BUILDING POTTORFF ECV-645 INTAKE 204 120 6 104,000 0.16 1250 49.4 83.4 1-9, 11

LVR-081-04 CONVERTER BUILDING POTTORFF ECV-645 INTAKE 204 120 6 104,000 0.16 1250 49.4 83.4 1-9, 11

LVR-111-01 SERVICE BUILDING POTTORFF ECV-645 INTAKE 1512 72 6 453,000 0.16 1250 48.4 363.1 1-9, 11

LVR-111-02 SERVICE BUILDING POTTORFF ECV-645 INTAKE 504 72 6 150,000 0.16 1250 48.4 120.4 1-9, 11

LVR-111-03 SERVICE BUILDING POTTORFF ECV-645 INTAKE 504 72 6 150,000 0.16 1250 48.4 120.4 1-9, 11

LVR-111-04 SERVICE BUILDING POTTORFF EXA-645 RELIEF 12 12 6 200 0.1 400 49.4 0.49 1-8, 10,11,12

LVR-111-05 SERVICE BUILDING POTTORFF EXA-645 RELIEF 12 12 6 200 0.1 400 49.4 0.49 1-8, 10,11,12

LVR-130-01 STORAGE BUILDING POTTORFF EXA-645 RELIEF 30 24 6 1,200 0.04 550 52.0 2.27 1-8, 10,11,12

LVR-130-02 STORAGE BUILDING POTTORFF EXA-645 RELIEF 30 24 6 1,200 0.04 550 52.0 2.27 1-8, 10,11,12

LVR-130-03 STORAGE BUILDING POTTORFF EXA-645 INTAKE 30 30 6 2,400 0.04 800 49.4 3.09 1-8, 10,11,12

NOTES:

1. COORDINATE STRUCTURAL OPENING, FRAMING, AND MOUNTING REQUIREMENTS WITH CONTRACTORS PRIOR TO PURCHASE AND INSTALLATION.

2. FURNISH AND INSTALL BIRD SCREEN ON THE OUTSIDE OF THE LOUVER.

3. REFER TO ARCHIECTURAL DRAWINGS FOR DETAILS. COLOR AND FINISH TO BE SELECTED BY ARCHITECT.

4. PROVIDE LOUVER WITH 37.5° TO 45° COMBINATION BLADE. 

5. PRESSURE DROP DOES NOT INCLUDE THE LOSS FOR THE BIRD SCREEN.

6. PROVIDE AMCA CERTIFIED FOR WATER PENETRATION, AIR PERFORMANCE AND WIND-DRIVEN RAIN.

8. PROVIDE LOUVER WITH 6063 T EXTRUDED ALUMINUM MATERIAL.

9. PROVIDE LOUVER WITH AMCA 540 AND AMCA 550 LISTED.

PROVIDE WITH BACKDRAFT DAMPER. 

COORDINATE THE BOTTOM OF LOUVER HEIGHT WITH ARCHITECTURAL DRAWINGS.

PROVIDE LOUVER WITH AMCA 511 LISTED.

PROVIDE WITH LOW LEAK MOTORIZED DAMPER. COORDINATE DAMPER BLADE DEPTH, LOUVER SIZE & FIRE-RATED SLEEVE.

~ Engineering and 
• ~ Land Surveying, P.C. 
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HVAC - BUILDING
MANAGEMENT SYSTEM

RISER DIAGRAM

SERVICE BUILDING

VALVE HALLREACTOR HALL

HVAC ROOM

FIRST FLOOR

SECOND FLOOR

TO VFDs TO VFDs TO VFDs TO VFDs TO VFDs TO VFDs TO VFDs TO VFDs TO VFDsTO VFDs

DESIGO CC

SERVER

PXC
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AHU-081-05A

PXC
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PXC
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AHU-081-04A
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AHU-081-03

PXC

SERVICE BUILDING
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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AC

VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM
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VRF SYSTEM

AC-111-12

PXC

BATTERY STORAGE

EF-111-01A, -01B

EF-111-02A, -02B

EF-111-03A, -03B

PXC

VRF SYSTEM

INTEGRATION

H2

ROOM B101

H2

ROOM B103

H2

ROOM B114

PXC

CLEAN AGENT

EF-111-05, -06, -07

BMS

SWITCH

PXC

SMOKE PURGE FANS

SPF-081-01 THRU -08

SIEMENS WORKSTATION

NOTE 5
NOTE 4

RELAY ENCLOSURE

BMS

SWITCH

ACCU

VRF SYSTEM

ACCU-141-01

AC

VRF SYSTEM

AC-141-02B

AC

VRF SYSTEM

AC-141-02A

AC

VRF SYSTEM

AC-141-01B

PXC

VRF SYSTEM

INTEGRATION

AC

VRF SYSTEM

AC-141-01A

ACCU

VRF SYSTEM

ACCU-141-02

STORAGE ENCLOSURE

BMS 

SWITCH
PXC

SAF-130-01

EUH-130-01 THRU -04

MVS ENCLOSURE

BMS 

SWITCH

ACCU

VRF SYSTEM

ACCU-141-01

AC

VRF SYSTEM

AC-141-02B

AC

VRF SYSTEM

AC-141-02A

AC

VRF SYSTEM

AC-141-01B

PXC

VRF SYSTEM

INTEGRATION

AC

VRF SYSTEM

AC-141-01A

ACCU

VRF SYSTEM

ACCU-141-02

BMS RISER LEGEND

IP-BASED UNITARY CONTROLLER

VRF SYSTEM CONDENSING UNIT

VRF SYSTEM EVAPORATOR

IP-BASED DDC CONTROLLER

BMS SWITCH

PROVIDE 50% SPARE PORT CAPACITY

CAT-6A ETHERNET

SERIAL COMMUNICATION WIRING. USE 

THE FOLLOWING PROTOCOLS AS 

APPLICABLE:RS-485, BACnet MS/TP OR 

MODBUS RTU.

MULTIMODE FIBER

DESIGO CC SERVER

NOTE 4

DXR

ACCU

AC

PXC

BMS SWITCH

DESIGO CC

SERVER

BMS RISER NOTES

1. PROVIDE POWER CONDUIT AND WIRING TO EACH CONTROL 

PANEL FROM DEDICATED 120V CIRCUITS AS SHOWN ON THE 

ELECTRICAL PLANS. COORDINATE WITH ELECTRICAL 

CONTRACTOR AS REQUIRED.

2. ALL CABLING AND CONDUIT SHALL BE FURNISHED AND 

INSTALLED BY THIS CONTRACTOR. REFER TO SPECIFICATION 

230923 FOR ADDITIONAL INFORMATION. NOTE THAT 

ETHERNET TRUNK LENGTHS SHALL NOT EXCEED 300 FEET.

3. PROVIDE BMS SWITCHES AS INDICATED, AT A MINIMUM. 

REFER TO SPECIFICATION 230923 FOR ADDITIONAL 

REQUIREMENTS.

4. PROVIDE A RACK-MOUNTED DESIGO CC SERVER WITH A 

RACK-MOUNTED SWITCH. COORDINATE RACK SPACE FOR 

SERVER AND SWITCH WITH ASSOCIATED TRADES. REFER TO 

SPECIFICATION 230923 FOR ADDITIONAL REQUIREMENTS. 

CONNECT BMS SWITCH TO THE COMMS SWITCH IN THE 

SERVICE BUILDING.

5. PROVIDE WORKSTATION FOR LOCAL ACCESS TO BMS. 

COORDINATE WORKSTATION LOCATION WITH OWNER. 

REFER TO SPECIFICATION 230923 FOR ADDITIONAL 

REQUIREMENTS.

6. COORDINATE LOCAL AREA NETWORK ACCESS WITH OWNER 

TO FACILITATE REMOTE ACCESS TO BMS VIA INTERNET.

7. COORDINATE FIBER PATH AND CONDUIT BETWEEN 

BUILDINGS WITH ASSOCIATED TRADES.

NOTE 6

A INTERIM SUBMISSION WP AZ 09-13-22

B FINAL SUBMISSION WP SD 12-12-22

1. REFER TO SHEETS A SERIES FOR ARCHITECTURAL DRAWINGS, NOTES, 

DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

2. REFER TO SHEETS E SERIES FOR BUILDING ELECTRICAL DRAWINGS, NOTES, 

DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

3. REFER TO SHEETS M SERIES FOR HVAC MECHANICAL DRAWINGS, NOTES, 

DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

4. REFER TO SHEETS P SERIES FOR PLUMBING DRAWINGS, NOTES, DETAILS, 

SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE APPLICATION.

5. REFER TO SHEETS S SERIES FOR BUILDING STRUCTURAL DRAWINGS, NOTES, 

DETAILS, SCHEDULES AND REQUIREMENTS. FILED UNDER SEPARATE 

APPLICATION.

6.    REFER TO GENERAL NOTES ON MEP COVER SHEET FOR ADDITIONAL 

       REQUIREMENTS OF WORK.

7. ALL HVAC METALLIC COMPONENTS INSIDE CONVERTOR BUILDING SHALL BE 

BONDED TO THE BUILDING OR BUILDING RING CONDUCTOR. COORDINATE WITH 

ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS. 

8. ALL HVAC METALLIC COMPONENTS SHALL BE BONDED TO GROUND. 

COORDINATE WITH ELECTRICAL PLANS AND CONTRACTOR FOR REQUIREMENTS.

9. STORAGE, MVS AND REPLAY ENCLOUSER ARE FILED UNDER SEPERATE 

APPLICATION. 

10. CONVERTOR AND SERVICE BUILDING IS FILED UNDER SEPARATE APPLICATION.

SHEET NOTES:

LOCAL BMS INTERLOCK WIRING
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