
STANDARD HVAC ABBREVIATIONS

MECHANICAL LEGEND

UP

DN

UP

DN

24X12 SA

24X12 RA

24X12 EA

REDUCER, NONCONCENTRIC

RETURN DUCT WITH ELBOW TURNED UP

RETURN DUCT WITH ELBOW TURNED DOWN

EXHAUST DUCT WITH ELBOW TURNED UP

EXHAUST DUCT WITH ELBOW TURNED DOWN

SUPPLY DUCT

RETURN DUCT

EXHAUST DUCT

BRANCH TAKEOFF

REDUCER, CONCENTRIC

DN

SUPPLY DUCT WITH ELBOW TURNED DOWN

UP

S

DUCT MOUNTED SMOKE DETECTOR (HARD WIRE INTERLOCK TO FAN MOTOR BY E.C.)

FURNISHED BY E.C., INSTALLED BY M.C.

MECHANICAL AIR DEVICES

SUPPLY REGISTER

RETURN REGISTER

EXHAUST REGISTER

CEILING DIFFUSER

MECHANICAL DUCTWORK

SUPPLY DUCT WITH ELBOW TURNED UP

SYMBOL DESCRIPTION

PLAN-VIEW LINE TYPES

WORK SHOWN FADED INDICATES EXISTING WORK TO REMAIN OR NEW WORK BY

OTHERS AS APPLICABLE

WORK SHOWN BOLD-DASHED INDICATES SELECTIVE DEMOLITION WORK

WORK SHOWN BOLD-CONTINUOUS INDICATES NEW WORK

MECHANICAL STATS & SENSORS

T

LOW VOLTAGE THERMOSTAT

MECHANICAL DUCTWORK ACCESSORIES

DUCT WITH MANUAL VOLUME DAMPER

AAV AUTOMATIC AIR VENT

ACCESS    ACCESSORIES

AD ACCESS DOOR

AFF ABOVE FINISHED FLOOR

AMP AMPERE ACCESS PANEL

AP ABOVE FINISHED FLOOR

APD AIR PRESSURE DROP

ARIAIR CONDITIONING AND REFRIGERATION INSTITUTE

ASME  AMERICAN SOCIETY OF MECHANICAL ENGINEERS

BAS BUILDING AUTOMATION SYSTEM

BD BACKDRAFT DAMPER

BHP BRAKE HORSEPOWER

BTU BRITISH THERMAL UNIT

BTUH BRITISH THERMAL UNIT PER HOUR

CD CEILING DIFFUSER

CFH CUBIC FEET PER HOUR

CFM CUBIC FEET PER MINUTE

CHWR CHILLED WATER RETURN

CHWS CHILLED WATER SUPPLY

CI CAST IRON

CLG COOLING

CO CARBON MONOXIDE

CO2 CARBON DIOXODE

COP COEFFICIENT OF PERFORMANCE

CV CONSTANT VOLUME

CWR CONDENSER WATER RETURN

CWS CONDENSER WATER SUPPLY

DB DECIBELS

DB DRY-BULB TEMPERATURE

DC DISCONNECT

DDC DIRECT DIGITAL CONTROLS

DEG DEGREE DELTA(CHANGE IN TEMPERATURE)

DIA DIAMETER

DIW DEIONIZED WATER

DP DEW POINT TEMPERATURE

DX DIRECT EXPANSION

EA EXHAUST AIR

EAT ENTERING AIR TEMPERATURE

EER ENERGY EFFICIENCY RATIO

EG EXHAUST GRILLE

EMERG EMERGENCY POWER

ESP EXTERNAL STATIC PRESSURE

EWT ENTERING WATER TEMPERATURE

EX.  EXISTING

F FAHRENHEIT

F&T FLOAT AND THERMOSTATIC

FA FREE AREA

FD FIRE DAMPER

FLA FULL LOAD AMPERES

FPM FEET PER MINUTE

FPS FEET PER SECOND

FT FEET

FURN FURNISHED

GA GAUGE

GAL GALLONS

GPM GALLONS PER MINUTE

HD HEAD

HOA HAND/OFF/AUTOMATIC

HP HORSEPOWER

HPR HIGH PRESSURE RETURN  (STEAM CONDENSATE)

HSTAT HUMIDISTAT

HTG     HEATING

HWR    HEATING HOT WATER RETURN

HWS    HEATING HOT WATER SUPPLY

HZ HERTZ

I/O  INPUT/OUTPUT

IAQ INDOOR AIR QUALITY

IN HG  INCHES OF MERCURY

IN WC  INCH WATER COLUMN

IN WG INCH WATER GAUGE

IPLV INTERGRATED PART LOAD VALUE

INST INSTALLED

KW KILOWATT

KWH KILOWATT HOUR

LAT LEAVING AIR TEMPERATURE

LBS/HR POUNDS PER HOUR

LF LINEAR FOOT (FEET)

LPR LOW PRESSURE RETURN  (STEAM CONDENSATE)

LPS LOW PRESSURE STEAM

LWT LEAVING WATER TEMPERATURE

MAX MAXIMUM

MBH 1000 BTUH

MCA MINIMUM BRANCH CIRCUIT AMPACITY

MERV MINIMUM EFFICIENCY REPORTING VALUE

MIN MINIMUM

MOD MOTOR OPERATED DAMPER

MPR MEDIUM PRESSURE RETURN (STEAM

CONDENSATE)

MPS MEDIUM PRESSURE STEAM

MRI MAGNETIC RESONANCE IMAGING

MVD MANUAL VOLUME DAMPER

NA NOT APPLICABLE

NC NOISE CRITERIA

NC NORMALLY CLOSED

NO NORMALLY OPEN

NTS NOT TO SCALE

OA OUTSIDE AIR

OCP OVER CURRENT PROTECTION

PD PRESSURE DROP

PPM PARTS PER MILLION

PRS PRESSURE REGULATING (VALVE) STATION

PRV PRESSURE REGULATING VALVE

PSI POUNDS PER SQUARE INCH

PSIA POUNDS PER SQUARE INCH – ABSOLUTE

PSIG POUNDS PER SQUARE INCH – GAGE

RA RETURN AIR

RAT RETURN AIR TEMPERATURE

RH RELATIVE HUMIDITY

RL REFRIGERANT LIQUID LINE

RLA RUN LOAD AMPERE

RO REVERSE OSMOSIS

RPM REVOLUTIONS PER MINUTE

RS REFRIGERANT SUCTION

SA SUPPLY AIR

SAT SUPPLY AIR TEMPERATURE

SC SHADING COEFFICIENT

SCD SMOKE CONTROL DAMPER

SD SMOKE DETECTOR

SENS SENSIBLE HEAT

SP STATIC PRESSURE

TAB TESTING, ADJUSTING, BALANCE

TDH TOTAL DYNAMIC HEAD

TDS TOTAL DISSOLVED SOLIDS

TSP TOTAL STATIC PRESSURE

TSTAT THERMOSTAT

UL UNDERWRITERS LABORATORY

VAV VARIABLE AIR VOLUME

VFD VARIABLE FREQUENCY DRIVE

WB WET-BULB (TEMPERATURE)

WG WATER GAGE

WPD WATER SIDE PRESSURE DROP

WIRE WIRED

MARK

AIR DISTRIBUTION DEVICES

O.D.B.FACE SIZE (WxH)DESCRIPTION MFR/MODELFINISH NOTES

B

TITUS TDCA

C

E

F

YES

YES

YES

NO

24X24

24X24

12X12

TITUS 8R

1

5

CEILING S/A DIFFUSER 

 EXHAUST GRILLE- ALUM

LAY-IN RETURN AIR GRILLE

A

(NOT USED)

CEILING S/A DIFFUSER 

TITUS 355RL

TITUS TMS

AIR DISTRIBUTION DEVICE NOTES:

1. PROVIDE GYP BOARD FRAME AND O.B.D. AT ALL GYP CONDITIONS-SEE PLANS.

2. 3/4" BLADE SPACING, INDIVIDUAL ADJUSTED BLADES.

3. PROVIDE WITH DAMPER/EXTRACTOR.

4. NOT USED

5. PLASTIC TRADITIONAL AIR DIFFUSER/MULTIPLE AIR DISTRIBUTION OPTIONS.

SEE PLAN

REFER ARCH

REFER ARCH

AIR BALANCE

SUPPLY AIR

CFM

RETURN AIR

CFM

OUTSIDE AIR

CFM

EXHAUST AIR

CFM

MARK SERVICE AREA

--

TOTAL

BUILDING PRESSURE = +210 CFM

750
3,600 2,640

960

KITCHEN 450
1,350

1,800
RTU-2

RTU-1

DINING
1,290

1,800

510

--

D

(NOT USED)

REFER ARCH

REFER ARCH

TITUS  272RL

REFER ARCHYES
1,3

SEE PLAN

SIDEWALL S/A DIFFUSER

TEF-1 75TOILET ------

DEF-1 600KITCHEN EXH. ------

RTU SCHEDULE  

HVAC FANS SCHEDULE

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

EQUIPMENT

MARK

TEF-1 & TEF-2

DESCRIPTION

BATHROOM EXHUAST FAN CEILING

LOCATION

15 COOK 115

VOLTS  PHASE       CFM (cfm)     ESP (in WC) HP (hp)

1 75 0.25 1/20

FLA (amps)

0.313

Access

1-4

FAN NOTES:

1. PROVIDE WITH BACKDRAFT DAMPER

2. CONTROLLED WITH LIGHTS BY ELECTRICAL CONTRACTOR

3. PROVIDE ALUMINUM GRILLE & GEMINI ISOLATOR KIT

4. EQUIPMENT PURCHASED BY OWNER, INSTALLED / BALANCED BY GENERAL CONTRACTOR

5. PROVIDE HANGING VIBRATION ISOLATORS

WEIGHT

(LBS)

 MANUFACTURER

DEF-1( ITEM

51)

CEILING 52

ACCUREX

GC-146

XCUE-099-VG

MODEL

DISHWASHER EXHAUST FAN
600

0.25115 1 5.8

4, 5

0.557

TEF-2 75TOILET ------
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AND SCHEDULE
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NEW 1"
120 MBH

(E) LEASE LINE - V.I.F.

(E) LEASE LINE - V.I.F.

(E) LEASE LINE - V.I.F.

1/4" / 12"

SLOPED STRUCTURE

(E) ROOF PARAPET (E) ROOF PARAPET

(E) ROOF PARAPET

(E) ROOF LEADER

(E) ROOF LEADER

(E) ROOF LEADER

(E) ROOF PARAPET

ADJACENT TENANT 

(N.I.C.)

ADJACENT TENANT 

(N.I.C.)

RTU-1
KITCHEN

RTU-2
DINING

DEF-1

SANITARY
VENT FLUE

SANITARY
VENT FLUE

NEW 1"
150 MBH

NEW 11
4"

400 MBH

PIPE DOWN
TO GAS WH
NEW 1"
130 MBH

C.O.

3
/
4
" 

C
D

3
/
4
" 

C
D

1 MECHANICAL ROOF PLAN

MECHANICAL KEYNOTES
NEW ROOFTOP UNIT REFER TO ROOFTOP UNIT SCHEDULE AND ROOFTOP
UNIT DETAIL.

ROOF-TOP EQUIPMENT IS DRAWN AND SHALL BE PLACED SUCH THAT THE
DISTANCE BETWEEN SERVICEABLE HVAC EQUIPMENT AND BUILDING EDGE
IS NOT LESS THAN 10'-0", UNLESS PARAPET IS 42" OR TALLER.

FACTORY MOUNTED SMOKE DETECTOR WITHIN RETURN AIR PLENUM OF
RTU. PROVIDE A LINE VOLTAGE RELAY WITH WIRING CONFIGURED TO
SHUT DOWN UNIT UPON DETECTION OF SMOKE. PROVIDE LOW VOLTAGE
WIRING TO REMOTE ANNUNCIATOR.

CONCENTRIC FLUE UP THRU ROOF TO VENT CAP, FOR GAS WATER HEATER.
INSTALL IN COMPLIANCE WITH ALL LOCAL CODES. REFER TO DETAIL

14/P2.0.

CIRCLE DENOTES 10'-0" CLEARANCE BORDER FROM EXHAUST SOURCE,
TYPICAL.

ROUTE CONDENSATE TO NEAREST APPROVED RECEPTICAL, TYPICAL.

TOILET EXHAUST ROOF CAP. REFER TO DETAIL 6/M2.1.

CIRCLE DENOTES 10'-0" CLEARANCE BORDER FROM OUTSIDE AIR INTAKE,
TYPICAL.

DISHWASHER HOOD EXHAUST FAN. MOTOR TO BE SET FOR 600 CFM OF
EXHAUST AIR.

EXTEND TO GAS METER, SERVICE TO PROVIDE 400 MBH MINIMUM . VERIFY
EXACT LOCATION. VERIFY PIPE ROUTING WITH LANDLORD REPRESENTATIVE.

DEMOLITION SCOPE OF WORK

A. REMOVE EXISTING ROOF TOP EQUIPMENT, CONTROLS, AND MISCELLANEOUS
MECHANICAL EQUIPMENT NOT INTENDED FOR REUSE. FIELD VERIFY THE EXACT
SCOPE PRIOR TO BID. COORDINATE ALL DEMOLITION WORK WITH THE
LANDLORD AND GENERAL CONTRACTOR.

DESIGN DRAWINGS ARE SCHEMATIC. THIS CONTRACTOR SHALL VISIT THE SITE
PRIOR TO BIDDING OR AWARD OF CONTRACT TO INSPECT EXISTING FIELD
CONDITIONS. THIS CONTRACT SHALL INCLUDE ALL LABOR AND MATERIALS
NECESSARY FOR FIELD MODIFICATIONS DUE TO EXISTING CONDITIONS.

THE CONTRACTOR SHALL CONTACT THE ARCHITECT, ENGINEER OR OWNER PRIOR
TO BIDDING FOR INTERPRETATIONS AND CLARIFICATIONS OF THE DESIGN AND
INCLUDE IN HIS BID ALL COSTS TO MEET THE DESIGN INTENT.  CLARIFICATIONS
MADE BY THE ARCHITECT, ENGINEER OR OWNER AFTER BIDDING WILL BE FINAL
AND SHALL BE IMPLEMENTED AT CONTRACTORS COST.

BIDDING CONTRACTORS SHALL HAVE A WORKING KNOWLEDGE OF LOCAL
CODES AND ORDINANCES AND SHALL INCLUDE IN THEIR BIDS THE COSTS FOR ALL
WORK INSTALLED IN STRICT ACCORDANCE WITH GOVERNING CODES, THE PLANS
AND SPECIFICATIONS NOT WITHSTANDING. THE CONTRACTOR SHALL ALERT
ARCHITECT, ENGINEER OR OWNER OF ANY APPARENT DISCREPANCIES BETWEEN
GOVERNING CODES AND DESIGN INTENT.

FIELD VERIFY ALL CONDITIONS

LANDLORD SHALL PROVIDE NEW ONE (1) TON OF AIR CONDITIONING PER 150 SQ FT OF PREMISES BY
MEANS OF A NEW ROOF-TOP GAS- FIRED AIR HANDLERS OR SPLIT FAN-COIL UNITS (FCU) LOCATED AT
MUTUALLY-AGREED LOCATIONS TO ACCOMMODATE THE TENANT'S OPERATION AND AT THE LOCATION
SHOWN ON SCHEDULE 2. THE NEW UNIT(s) SHALL BE INSTALLED WITH ALL NECESSARY STRUCTURAL

SUPPORTS (E.G., ROOF CURBS WITH APPROPRIATE FLASHING AND/OR UNISTRUT HANGING SYSTEM),
SUPPLY AND RETURN DUCTS STUBBED THROUGH THE ROOF INTO THE PREMISES (WITH APPROPRIATE
FLASHING AND WATERPROOFING) CONTROLS WIRED AND TERMINATED TO MUTUALLY-AGREED
LOCATION(s), ELECTRICAL AND GAS FACILITIES CONNECTED & TERMINATED, COMMISSIONED AND
STARTED-UP, AND READY FOR TENANT IMMEDIATE USE IN THE PREMISES.
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MECHANICAL ROOF
PLAN

M1.0



TEF-1

"E"

12X12

75 CFM

6"Ø-"B"

12X12

50 CFM,

QTY. 2

12"x16"

TEF-2

"E"

12X12

75 CFM

VL5G-M 49"VL5G-M 49" VL5G-M 49"

34"

ADJACENT TENANT 

(N.I.C.)

ADJACENT TENANT 

(N.I.C.)

KITCHEN

DINING

ADA

TOILET

ROOM

ADA

TOILET

ROOM

COOLER

DISH

WASHING

AREA

FRONT

COUNTER

PATIO

10"ØNK-'C'

300 CFM,

QTY. 2

50

10"ØNK-'C'

350 CFM

1
2
"x

1
2
"

10"Ø

10"ØNK-'C'

350 CFM

18"x32" S/A AND
18"x32" R/A
DUCTWORK UP
TO RTU ON ROOF

18"x32" S/A AND

18"x32" R/A
DUCTWORK UP TO
RTU ON ROOF

8"ØNK-'C'

200 CFM

8"ØNK-'C'

200 CFM

10"Ø

8"ØNK-'C'

100 CFM

10"ØNK-'C'

200 CFM

1
0
"Ø

18"ØNK-'F'

1350 CFM

10"ØNK-'C'

350 CFM

10"ØNK-'C'

350 CFM

10"Ø

10"Ø

10"ØNK-'F'

430 CFM

10"ØNK-'F'

430 CFM

10"ØNK-'F'

430 CFM

12"x18"

10"ØNK-'C'

300 CFM

10"ØNK-'C'

300 CFM

10"ØNK-'C'

200 CFM

S

S

DUCT UP TO

EXHAUST CAP

ON ROOF

1 SCALE:  1/4" = 1'-0"MECHANICAL FLOOR PLAN

MECHANICAL FLOOR
PLAN

M1.1

NEW WORK GENERAL NOTES KEYED NOTESCONTRACTOR NOTES

A. PROVIDE ALL LABOR, MATERIAL, AND EQUIPMENT NECESSARY TO
COMPLETELY FURNISH, INSTALL, AND PLACE INTO OPERATION, ALL SYSTEMS
SHOWN ON THE DRAWINGS AND DELINEATED IN THE SPECIFICATIONS IN
ACCORDANCE WITH ALL STATE AND LOCAL CODES AND ORDINANCES.

REPORT ANY KNOWN DISCREPANCIES TO THE ARCHITECT/ENGINEER PRIOR
TO INSTALLATION.

B. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR EXACT
LOCATIONS OF CEILING DIFFUSERS, REGISTERS AND GRILLES.

C. DO NOT SCALE DRAWINGS; REFER TO ARCHITECTURAL DRAWINGS FOR
DIMENSIONED LOCATIONS OF WALLS, DOORS, WINDOWS, AND
CABINETRY.

D. COORDINATE WORK AND SPACE REQUIREMENTS IN CEILING SPACES WITH
OTHER TRADES PRIOR TO INSTALLATION.

E. COORDINATE LOCATIONS AND ORIENTATION OF ROOF MOUNTED
EQUIPMENT WITH ARCHITECTURAL AND STRUCTURAL DRAWINGS.

F. COORDINATE WALL LOUVERS WITH ARCHITECTURAL ELEVATIONS AND
DETAILS.

G. PROVIDE VOLUME DAMPERS AT ALL SUPPLY, RETURN, AND EXHAUST DUCT
BRANCH TAKE-OFFS.

H. PROVIDE TURNING VANES IN ALL 90 DEGREE MITERED ELBOWS.  OMIT
TURNING VANES IN ACOUSTIC LINED RETURN DUCT ELBOWS.

I. PROVIDE FLEXIBLE DUCT ON INLET TO EACH CEILING DIFFUSER.  CUT
FLEXIBLE DUCTS TO LENGTH NEEDED AND INSTALL WITHOUT KINKS OR
SHARP BENDS (BENDS WITH CENTERLINE RADIUS LESS THAN DUCT
DIAMETER). SUPPORT FLEXIBLE DUCTS WITH MINIMUM 1" WIDE METAL
STRAPS OR SADDLES.

J. SIZES OF ACOUSTIC LINED DUCTS ARE NET INSIDE DIMENSION.  INCREASE
SHEET METAL SIZE ACCORDINGLY.

K. RUNOUTS TO CEILING DIFFUSERS ARE THE SAME SIZE AS THE DIFFUSER
NECK UNLESS NOTED OTHERWISE.  L.  INSTALL ALL EQUIPMENT WITH CODE
REQUIRED AND MANUFACTURER RECOMMENDED MINIMUM CLEARANCES
FOR SERVICE, ACCESS, AND FIRE PROTECTION.

M. MAINTAIN A MINIMUM OF 10 FEET BETWEEN ALL OUTSIDE AIR INTAKES
AND ALL EXHAUST, VENT, AND FLUE OUTLETS.

N. ALL MATERIALS EXPOSED WITHIN PLENUMS SHALL BE NON-COMBUSTIBLE
OR SHALL HAVE A FLAME SPREAD INDEX OF NOT MORE THAN 25 AND A
SMOKE-DEVELOPED INDEX OF NOT MORE THAN 50 WHEN TESTED IN
ACCORDANCE WITH ASTME E 84.

O. ALL FLOOR PENETRATIONS SHALL BE COORDINATED WITH THE CONCRETE
RIBS IN THE FLOOR STRUCTURE.

PROVIDE HONEYWELL C7189R OR EQUAL REMOTE TEMPERATURE SENSOR
COMPATIBLE WITH THERMOSTAT. CONFIRM MOUNTING HEIGHT WITH OWNER
REPRESENTATIVE.

PROVIDE NEW HONEYWELL TH8320R1003/U COMMERCIAL VISION-PRO 7-DAY
PROGRAMMABLE THERMOSTAT FOR RTU CONTROL, MOUNTED AT 4' - 0" A.F.F..
THERMOSTAT SHALL HAVE AUTOMATIC NIGHT SET-BACK WITH 5'F DEAD-BAND, 2
HOUR OCCUPANT OVERRIDE, AND MIN. 10-HOUR BATTERY BACKUP. LABEL

THERMOSTAT WITH RTU-# IN ACCORDANCE WITH CORRESPONDING UNIT TAG ON
THIS PLAN.

MECHANICAL CONTRACTOR SHALL PROVIDE IF NOT EXISTING, A NEW ADDRESSABLE
SMOKE DETECTOR. MECHANICAL CONTRACTOR SHALL INSTALL SMOKE DETECTOR IN
NEW AIR DUCT MAIN. MECHANICAL CONTRACTOR SHALL INTERLOCK SMOKE
DETECTOR TO FAN MOTOR. ELECTRICAL CONTRACTOR SHALL WIRE SMOKE DETECTOR
TO REMOTE ANNUNCIATOR. REFER TO ELECTRICAL DRAWINGS FOR ADDITIONAL
INFORMATION INCLUDING ANNUNCIATOR LOCATION.

UNDERCUT DOOR 1" FOR MAKEUP AIRFLOW.

8" INCH CONDENSATE HOOD DUCT UP TO EXHAUST FAN ON ROOF.

• G.C. TO FIELD VERIFY EXISTING CONDITIONS AND PROVIDE SHOP 

DRAWINGS FOR CHOPT’S CONSTRUCTION MANAGER’S REVIEW / 
APPROVAL PRIOR TO FABRICATION.
· INSTALL DUCTWORK HIGH AS POSSIBLE.
· WHEN POSSIBLE MAINTAIN CLEARANCE FROM WALLS AND LIGHTS 
FROM ANY NEW DUCTWORK.
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6" 6"

3"
MAX

60" MAX.

6"

1" MIN.

6"

1 VOLUME DAMPER N.T.S.

2 BRANCH DUCT FITTING N.T.S.

3 FLEX DUCT N.T.S.6

5 DUCT SUPPORT AND GRILLE N.T.S.7 ROOF MOUNTED RTU CONNECTIONS N.T.S.

INLINE EXHAUST FAN
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MECHANICAL DETAILS

M2.1

4 GAS CONNECTION AND PIPE SUPPORT N.T.S.



SECTION 23 05 01.00 - COMMON REQUIREMENTS FOR HVAC

GENERAL

GENERAL PROVISIONS OF THE CONTRACT INCLUDING GENERAL AND SUPPLEMENTARY

CONDITIONS AND GENERAL REQUIREMENTS APPLY TO WORK OF THIS SECTION.

SCOPE

THE BASE BID INCLUDES FURNISHING ALL MATERIALS, LABOR, TOOLS, AND EQUIPMENT

AND THE PERFORMANCE OF ALL WORK REQUIRED TO INSTALL A COMPLETE HEATING

AND AIR CONDITIONING SYSTEM AS OUTLINED HEREIN.

GUARANTEE

THE CONTRACTOR SHALL PROVIDE A GUARANTEE IN WRITTEN FORM STATING THAT ALL

WORK UNDER THIS SECTION SHALL BE FREE OF DEFECTIVE WORK, MATERIALS, OR

PARTS FOR A PERIOD OF ONE YEAR FROM THE DATE OF OWNER'S FINAL ACCEPTANCE

AND SHALL REPAIR, REVISE OR REPLACE AT NO COST TO THE OWNER ANY SUCH

DEFECTS OCCURRING WITHIN THE GUARANTEE PERIOD. CONTRACTOR SHALL ALSO

STATE IN WRITTEN FORM THAT ANY ITEMS OR OCCURRENCES ARISING DURING THE

GUARANTEE PERIOD WILL BE ATTENDED TO IN A TIMELY MANNER AND WILL IN NO CASE

EXCEED FOUR (4) WORKING DAYS FROM DATE OF NOTIFICATION BY OWNER.

QUALITY ASSURANCE

PROVIDE A COMPLETE INSTALLATION IN CONFORMANCE WITH THE FOLLOWING

STANDARDS.

ASHRAE: AMERICAN SOCIETY OF HEATING REFRIGERATING AND AIR CONDITIONING

ENGINEERS

NFPA: NATIONAL FIRE PROTECTION ASSOCIATION

SMACNA: SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL

ASSOCIATION.

STATEWIDE BUILDING CODE

PERMITS, FEES, INSPECTIONS, LAWS AND REGULATIONS

PERMITS AND FEES OF EVERY NATURE REQUIRED IN CONNECTION WITH THIS WORK

SHALL BE OBTAINED AND PAID FOR BY THIS CONTRACTOR WHO SHALL ALSO PAY FOR

ALL THE INSTALLATION FEES AND SIMILAR CHARGES. LAWS AND REGULATIONS, WHICH

BEAR UPON OR AFFECT THE VARIOUS BRANCHES OF THIS WORK SHALL BE COMPLIED

WITH BY THIS CONTRACTOR AND ARE HEREBY MADE A PART OF THIS CONTRACT. ALL

WORK, WHICH SUCH LAWS REQUIRE TO BE INSPECTED, SHALL BE SUBMITTED TO THE

PROPER PUBLIC OFFICIAL FOR INSPECTION AND A CERTIFICATE OF FINAL APPROVAL

MUST BE FURNISHED.

WORK IN EXISTING SPACES

GENERAL: CARE SHALL BE TAKEN WHEN WORKING IN EXISTING SPACES SO AS NOT TO

DAMAGE EXISTING WALLS AND CEILINGS WHERE WORK IS BEING PERFORMED.

CEILINGS: WHERE WORK IS BEING PERFORMED ABOVE CEILINGS, AND THE

ARCHITECTURAL DRAWINGS DO NOT INDICATE CEILING MODIFICATIONS BY THE

GENERAL CONTRACTOR, IT SHALL BE THE RESPONSIBILITY OF THIS CONTRACTOR TO

REMOVE AND REPLACE EXISTING CEILINGS WHERE WORK IS BEING PERFORMED. IN

THOSE INSTANCES, ALL REPAIR AND INSTALLATION OF NEW GRID, CEILING PANELS, ETC

SHALL BE THE RESPONSIBILITY OF THIS CONTRACTOR.

MATCH EXISTING FINISHES.

WALLS & FLOORS: IT SHALL BE THE RESPONSIBILITY OF THIS CONTRACTOR TO PATCH

EXISTING WALLS AND FLOORS AND MATCH EXISTING FINISHES WHERE WORK IS BEING

REMOVED OR INSTALLED AND PATCHING IS BEING PERFORMED, UNLESS NOTED

OTHERWISE ON THE ARCHITECTURAL DRAWINGS.

TESTS AND ADJUSTMENTS

NO DUCTS, FIXTURES OR EQUIPMENT SHALL BE CONCEALED OR COVERED UNTIL THEY

HAVE BEEN INSPECTED AND APPROVED BY THE ARCHITECT AND THE INSPECTOR WHO

SHALL BE NOTIFIED BY THE CONTRACTOR WHEN WORK IS READY FOR INSPECTION.

WORK SHALL BE COMPLETELY INSTALLED, TESTED AND LEAK TIGHT BEFORE INSPECTION

IS REQUIRED. ALL TESTS SHALL BE REPEATED TO THE SATISFACTION OF THOSE MAKING

THE INSPECTION.

ARCHITECTURAL COORDINATION ITEMS

CUTTING AND PATCHING: CUT AND DRILL ALL OPENINGS IN WALLS AND FLOORS

REQUIRED FOR THE INSTALLATION. SECURE APPROVAL OF ENGINEER BEFORE CUTTING

AND DRILLING. NEATLY PATCH ALL OPENINGS CUT.

FIRE CAULKING: PATCHING THROUGH FIRE RATED WALLS AND ENCLOSURES SHALL NOT

DIMINISH THE RATING OF THAT WALL OR ENCLOSURE. PATCH SHALL BE EQUAL TO

ROCKWOOL, FIRESTOP, CAULK OR APPROVED “RATED” PATCH.

ACCESS PANELS AND PATHWAYS: FURNISH ALL ACCESS PANELS REQUIRED FOR

PROPER SERVICING OF EQUIPMENT. PROVIDE ACCESS PANELS FOR ALL CONCEALED

VALVES, VENTS, CONTROLS, CLEANOUT DOORS, AND SPRINKLER DEVICES REQUIRED BY

NFPA. PROVIDE ACCESS PANELS FOR ALL FIRE AND/OR FIRE & SMOKE DAMPERS.

PROVIDE FRAME AS REQUIRED FOR FINISH. FURNISH PANELS TO GENERAL

CONTRACTOR. EXACT LOCATIONS TO BE APPROVED BY THE ARCHITECT. MINIMUM SIZE

TO BE 12” X 12”, UNITS TO BE 16 GAUGE STEEL, LOCKING DEVICE SHALL BE

SCREWDRIVER CAM LOCKS.

PROJECT CONDITIONS

WHERE NEW HVAC SYSTEMS ARE REQUIRED TO BE CONNECTED TO EXISTING HVAC

SYSTEMS, IT IS THE CONTRACTOR'S RESPONSIBILITY TO VERIFY THE LOCATION, SIZE,

PRESSURE, CONDITION, AND THEY SHALL VERIFY THAT THE EXISTING HVAC SYSTEM IS

INDEED THE CORRECT AND APPROPRIATE HVAC SYSTEM BEFORE ANY WORK IS DONE.

PROVIDE ALL NECESSARY CAMERA SCOPING AND DYE TESTING AS NECESSARY. IF

THERE IS ANY NEED FOR CONCERN, IF IT IS DETERMINED THAT EXISTING HVAC SYSTEM

IS NOT A CORRECT OR APPROPRIATE HVAC SYSTEM OR NOT CONNECTED TO A

CORRECT OR APPROPRIATE HVAC SYSTEM, IF THE CONDITION OF THE EXISTING HVAC

SYSTEM IS NOT VIABLE FOR RE-USE, OR ANY OTHER CONDITION THAT WOULD NOT

ALLOW THE PROPER FUNCTIONING OF THE NEW HVAC SYSTEM, THE CONTRACTOR

SHALL NOTIFY THE ENGINEER IN WRITING IMMEDIATELY VIA RFI AND WAIT FOR

DIRECTION BEFORE PROCEEDING.

MECHANICAL EQUIPMENT COMMON REQUIREMENTS INSPECTION

EXAMINE AREAS AND CONDITIONS UNDER WHICH MECHANICAL EQUIPMENT IS TO BE

INSTALLED. DO NOT PROCEED WITH WORK UNTIL UNSATISFACTORY CONDITIONS HAVE

BEEN CORRECTED IN MANNER ACCEPTABLE TO INSTALLER.

UNCRATE EQUIPMENT AND INSPECT FOR DAMAGE. VERIFY THAT NAMEPLATE DATA

CORRESPONDS WITH UNIT DESIGNATION.

INSTALLATION

GENERAL: INSTALL MECHANICAL EQUIPMENT AS INDICATED, AND IN ACCORDANCE WITH

MANUFACTURER'S INSTALLATION INSTRUCTIONS.

LOCATION: INSTALL EACH UNIT LEVEL/PLUM AND ACCURATELY IN POSITION INDICATED IN

RELATION TO OTHER WORK; AND MAINTAIN SUFFICIENT CLEARANCE FOR NORMAL

SERVICE AND MAINTENANCE, BUT IN NO CASE LESS THAN THAT RECOMMENDED BY

MANUFACTURER.

COORDINATE WITH OTHER TRADES TO ASSURE CORRECT RECESS SIZE FOR RECESSED

UNITS.

PROTECT INTERIOR MECHANICAL EQUIPMENT WITH PROTECTIVE COVERS DURING

BALANCE OF CONSTRUCTION.

FOR DUCTED EQUIPMENT, CONNECT DUCTWORK TO UNITS WITH FLEXIBLE DUCT

CONNECTIONS. PROVIDE TRANSITIONS TO EXACTLY MATCH UNIT DUCT CONNECTION

SIZE. PROVIDE 1” ACOUSTIC DUCT LINING ON RETURN AIR SIDE A MINIMUM OF 10' FROM

FAN.

PROVIDE TRAP AT DRAIN PIPING CONNECTION TO UNIT SIZED PER MANUFACTURER'S

RECOMMENDATIONS.

ACCESS: PROVIDE ACCESS SPACE AROUND AND OVER MECHANICAL EQUIPMENT FOR

SERVICE AS INDICATED, BUT IN NO CASE LESS THAN THAT RECOMMENDED BY

MANUFACTURER OR REQUIRED BY CODE IN EFFECT.

ACCESS PANELS: FURNISH ALL ACCESS PANELS REQUIRED FOR PROPER SERVICING OF

EQUIPMENT. PROVIDE ACCESS PANELS FOR ALL CONCEALED VALVES, VENTS,

CONTROLS AND CLEANOUT DOORS, AND SPRINKLER DEVICES REQUIRED BY NFPA.

PROVIDE FRAME AS REQUIRED FOR FINISH. FURNISH PANELS TO GENERAL

CONTRACTOR. EXACT LOCATIONS TO BE APPROVED BY THE ARCHITECT. MINIMUM SIZE

TO BE 12” X 12”, UNITS TO BE 16 GAUGE STEEL, LOCKING DEVICE SHALL BE

SCREWDRIVER CAM LOCKS.

ROOFTOP MECHANICAL EQUIPMENT SHALL BE INSTALLED A MINIMUM OF 10'-0” FROM ANY

ROOF EDGE REGARDLESS OF LOCATION INDICATED ON PLANS, UNLESS A SCREEN WALL

OR RAILING IS INSTALLED PER THE LOCAL BUILDING CODE. SEE THE ARCHITECTURAL

PLANS FOR COORDINATION.

ROOF CURBS: FURNISH ROOF CURBS TO ROOFING INSTALLER FOR INSTALLATION.

INSTALL AND SECURE ROOF CURB TO ROOF STRUCTURE, IN ACCORDANCE WITH

NATIONAL ROOFING CONTRACTOR'S ASSOCIATION (NRCA) INSTALLATION

RECOMMENDATIONS AND SHOP DRAWINGS. INSTALL AND SECURE UNITS ON CURBS AND

COORDINATE ROOF PENETRATIONS AND FLASHING. INSTALL ACCORDING TO ROOFING

MANUFACTURER'S RECOMMENDATION AND SPECIFICATIONS.

ROOFTOP SUPPORTS: PROVIDE ROOFTOP EQUIPMENT RAILS FOR MECHANICAL

EQUIPMENT LOCATED ON THE ROOF THAT SPANS TWO OR MORE BAR JOISTS. VERIFY

ROOF STRUCTURE, MOUNTING SUPPORTS, AND MEMBRANE INSTALLATIONS ARE

COMPLETED TO THE PROPER POINT TO ALLOW INSTALLATION OF ROOF MOUNTED UNITS.

ELECTRICAL COORDINATION ITEMS

ELECTRICAL WIRING: INSTALL ELECTRICAL DEVICES FURNISHED BY MANUFACTURER BUT

NOT SPECIFIED TO BE FACTORY-MOUNTED. FURNISH COPY OF MANUFACTURER'S

WIRING DIAGRAM SUBMITTAL TO ELECTRICAL INSTALLER.

VERIFY THAT ELECTRICAL WIRING INSTALLATION IS IN ACCORDANCE WITH

MANUFACTURER'S SUBMITTAL AND INSTALLATION REQUIREMENTS OF DIVISION 26

SECTIONS. DO NOT PROCEED WITH EQUIPMENT START-UP UNTIL WIRING INSTALLATION

IS ACCEPTABLE TO EQUIPMENT INSTALLER.

INSTALL ELECTRIC HEATING TERMINAL UNITS INCLUDING COMPONENTS IN ACCORDANCE

WITH EQUIPMENT MANUFACTURER'S WRITTEN INSTRUCTIONS, AND WITH RECOGNIZED

INDUSTRY PRACTICES; COMPLYING WITH APPLICABLE INSTALLATION REQUIREMENTS OF

NEC AND NECA'S “STANDARD OF INSTALLATION”.

TIGHTEN CONNECTORS AND TERMINALS, INCLUDING SCREWS AND BOLTS, IN

ACCORDANCE WITH EQUIPMENT MANUFACTURER'S PUBLISHED TORQUE TIGHTENING

VALVES FOR EQUIPMENT CONNECTORS. WHERE MANUFACTURER'S TORQUING

REQUIREMENTS ARE NOT INDICATED, TIGHTEN CONNECTORS AND TERMINALS TO

COMPLY WITH TIGHTENING TORQUES SPECIFIED IN UL STD 486A.

GROUNDING: PROVIDE EQUIPMENT GROUNDING CONNECTIONS FOR ELECTRIC HEATING

TERMINALS AS INDICATED. TIGHTEN CONNECTIONS TO COMPLY WITH TIGHTENING

TORQUE VALUES SPECIFIED IN UL STD 486A TO ASSURE PERMANENT AND EFFECTIVE

GROUNDING.

FIELD QUALITY CONTROL

TESTING: AFTER INSTALLATION HAS BEEN COMPLETED, TEST TO DEMONSTRATE PROPER

OPERATION OF MECHANICAL EQUIPMENT AT PERFORMANCE REQUIREMENTS SPECIFIED.

WHEN POSSIBLE, FIELD CORRECT MALFUNCTIONING UNITS, THEN RETEST TO

DEMONSTRATE COMPLIANCE. REPLACE UNITS, WHICH CANNOT BE SATISFACTORILY

CORRECTED. TEST CONTROLS AND DEMONSTRATE COMPLIANCE WITH REQUIREMENTS.

CLEANING: AFTER CONSTRUCTION IS COMPLETED, INCLUDING PAINTS, CLEAN UNIT

EXPOSED SURFACES, VACUUM CLEAN COILS AND INSIDE OF CABINETS. CLEAN

FACTORY-FINISHED SURFACES. REPAIR ANY MARRED OR SCRATCHED SURFACES WITH

MANUFACTURER'S TOUCH-UP PAINT.

START-UP

PROVIDE THE SERVICES OF A FACTORY-AUTHORIZED SERVICE REPRESENTATIVE TO

START-UP ROOFTOP UNITS, IN ACCORDANCE WITH MANUFACTURER'S WRITTEN

START-UP INSTRUCTIONS. TEST CONTROLS AND DEMONSTRATE COMPLIANCE WITH

REQUIREMENTS. REPLACE DAMAGED OR MALFUNCTIONING CONTROLS AND EQUIPMENT.

TRAINING OF OWNER'S PERSONNEL

PROVIDE SERVICES OF MANUFACTURER'S TECHNICAL REPRESENTATIVE FOR 1-HALF DAY

TO INSTRUCT OWNER'S PERSONNEL IN OPERATION AND MAINTENANCE OF UNITS.

SCHEDULE TRAINING WITH OWNER, PROVIDE AT LEAST 7-DAY NOTICE TO CONTRACTOR

AND ENGINEER OF TRAINING DATE.

SECTION 23 05 03.00 - SUBMITTALS FOR HVAC

GENERAL

WHERE SUBMITTALS ARE REQUIRED BY THE CONTRACT DOCUMENTS, THEY SHALL BE

PREPARED AND SUPPLIED IN ACCORDANCE WITH THE CONTRACT DOCUMENTS. IN

ADDITION TO DIVISION 01, THE CONTRACTOR IS ADVISED TO REVIEW AND COMPLY WITH

THE REQUIREMENTS ARTICULATED WITHIN EACH DIVISION AND WITHIN EACH SECTION

OF THAT DIVISION. SOME DIVISIONS MAY INCLUDE A DIVISION-SPECIFIC “SUBMITTAL

REQUIREMENTS FOR …” SECTION. WHERE THIS SECTION EXISTS, IT ARTICULATES

ADDITIONAL REQUIREMENTS FOR SUBMITTALS THAT APPLY TO THE WORK OF THAT

DIVISION.

THE FOLLOWING REQUIREMENTS HELP TO IDENTIFY, TRACK AND KEEP THE PROJECT

ORGANIZED FOR ALL PARTIES INVOLVED. THEY ARE NECESSARY TO ENSURE A TIMELY

TURNAROUND AND AN APPROPRIATE TECHNICAL REVIEW. SUBMITTALS THAT DO NOT

CONFORM TO THE ADMINISTRATIVE REQUIREMENTS ARE REJECTED AND RETURNED,

WITHOUT TECHNICAL REVIEW.

REQUIREMENTS

SUPPLY SUBMITTALS FOR EACH SECTION: SUBMITTALS SHALL BE SUPPLIED ON A

SECTION-BY-SECTION AND TYPE-BY-TYPE BASIS. FOR EXAMPLE, INDEPENDENT PRODUCT

DATA SUBMITTALS SHALL BE FURNISHED FOR EACH SECTION THAT REQUIRES PRODUCT

DATA SUBMITTALS. INDEPENDENT SHOP DRAWING SUBMITTALS SHALL BE FURNISHED

FOR EACH SECTION THAT REQUIRES SHOP DRAWINGS. REFER TO THE SPECIFICATIONS

FOR IDENTIFICATION OF WHICH SUBMITTALS ARE REQUIRED FOR THE PROJECT.

SEPARATE PDF FILE PACKAGES SHALL BE SUPPLIED FOR EACH SECTION, FOR EACH

SUBMITTAL TYPE, WHERE ELECTRONIC SUBMITTALS ARE REQUIRED.

INCLUDE A TRANSMITTAL: TRANSMITTALS SHALL ENUMERATE EACH SUBMITTAL FOR

EACH SECTION OF EACH TYPE AND ITERATION.

INCLUDE COVER SHEET / TITLE PAGE: THE COVER SHEET SHALL INCLUDE THE

INFORMATION IDENTIFIED IN THE CONTRACT DOCUMENTS. IT SHALL BE INCLUDED AS

THE FIRST PAGE OF EACH ELECTRONIC AND/OR HARDCOPY DOCUMENT-BASED

SUBMITTAL. AN EDITABLE AND PRINTABLE PDF FORM CREATED WITH EDITABLE FIELDS

AND SPECIFICATION COMPLIANT APPEARANCE IS AVAILABLE FROM KLH UPON REQUEST.

IT IS ALSO DOWNLOADABLE FROM THE KLH WEBSITE AT WWW.KLHENGRS.COM.

INCLUDE AN INDEX: THE INDEX SHALL ENUMERATE THE CONTENTS OF THE SUBMITTAL.

INCLUDE CHECKLISTS: WHERE CHECKLISTS ARE INCLUDED WITH THE SPECIFICATIONS,

COMPLETE AND INCLUDE THEM WITHIN THE APPROPRIATE SUBMITTAL. SUPPLY

COMPLETE SUBMITTALS: COMPLETE SUBMITTALS OF EACH TYPE ARE REQUIRED.

PARTIAL SUBMITTALS WILL BE REJECTED. WHERE A SECTION REQUIRES A PRODUCT

DATA SUBMITTAL, ALL PRODUCT DATA FOR THAT SECTION SHALL BE SUPPLIED

TOGETHER, AT ONE TIME, AS ONE COMPLETE SUBMITTAL. DO NOT SEND HALF THE

PRODUCT DATA AS ONE SUBMITTAL AND THE OTHER HALF AS A SEPARATE ONE. WHEN

RESUBMITTAL IS REQUIRED (E.G. REVISE AND RESUBMIT) THE REVISED SUBMITTAL

SHALL BE MORE COMPLETE, MORE ACCURATE AND MORE CONTRACT-COMPLIANT THAN

ITS REJECTED PREDECESSOR. THE SUBMITTAL NUMBER (FOR EACH SECTION AND TYPE)

SHALL INCREMENT FOR EACH SUBSEQUENT SUBMITTAL (00 - ORIGINAL SUBMISSION, 01 -

FIRST RESUBMISSION, 02 - SECOND RESUBMISSION, ETC…). RESUBMITTALS SHALL

INCLUDE A COPY OF THE REVIEWER'S COMMENTS SUPPLIED WITH THE PRIOR SUBMITTAL

REJECTION AND SHALL BE AMENDED WITH A DESCRIPTION OF THE SPECIFIC ACTION

TAKEN TO COMPLY WITH THE REVIEWER'S COMMENTS. THE ABSENCE OF THIS ON

RESUBMITTAL IS CAUSE FOR REJECTION.

NAME ELECTRONIC FILES TO MATCH THE SUBMITTAL ID AND COVER SHEET: THE

ELECTRONIC FILE NAME OF SUBMITTALS SHALL MATCH THE SUBMITTAL ID INCLUDED ON

THE SUBMITTALS COVER PAGE. FOR EXAMPLE: THE ORIGINAL/FIRST PRODUCT DATA

SUBMITTAL FOR SECTION 234116 WOULD BE LABELED AS “234116.00-PD-00”; THE FIRST

RESUBMITTAL OF THE SAME SHALL BE LABELED “234116.00-PD-01”. THE ORIGINAL/FIRST

SHOP DRAWINGS SUBMITTAL FILE FOR THE SAME SECTION WOULD BE LABELED

“234116.00-SD-00”; THE FIRST RESUBMITTAL OF THE SAME SHALL BE LABELED

“234116.00-SD-01”.

USE OF ELECTRONIC DRAWINGS FROM THE OWNER'S DESIGN TEAM PLAN DRAWINGS

FOR THE PROJECT WERE CREATED WITH AUTOCAD AND REVIT.

IF EXPRESSLY PERMITTED BY THE OWNER AND THE TERMS OF THE CONTRACT,

EDITABLE ELECTRONIC VERSIONS OF STANDARD-SCALE, AUTOCAD-BASED PLAN

DRAWINGS MAY BE MADE AVAILABLE FOR THE CREATION OF SHOP AND AS-BUILT

DRAWINGS.

DUE TO THE PROPRIETARY NATURE OF INTERNAL DESIGN SYSTEMS, EDITABLE

NATIVE-SOFTWARE VERSIONS OF SOME DRAWINGS, INCLUDING BUT NOT LIMITED TO

SYSTEM DIAGRAMS AND DETAILS WILL NOT BE MADE AVAILABLE IN AN EDITABLE FORM.

IN THESE CASES, ELECTRONIC VERSIONS OF THE DRAWINGS MAY BE MADE AVAILABLE

ONLY IN PDF, JPG OR SIMILAR NON-EDITABLE ELECTRONIC FORM, AT THE SOLE

DISCRETION OF THE DESIGN PROFESSIONAL.

THE REQUEST DRAWINGS FORM CAN BE ACCESSED, FILLED OUT AND SUBMITTED AT THE

FOLLOWING INTERNET ADDRESS (SCROLL DOWN TO BOTTOM OF HOME PAGE):

HTTP://WWW.KLHENGRS.COM.

SECTION 23 05 29.00 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

SUBMITTAL REQUIREMENTS

PRODUCT DATA: FOR EACH TYPE OF PRODUCT INDICATED.

SHOP DRAWINGS: FABRICATION AND INSTALLATION DETAILS.

GENERAL

SUPPORT ALL DUCTWORK AND EQUIPMENT BY HANGERS OR BRACKETS PROPERLY

FROM THE BUILDING STRUCTURE. SUPPORT FROM DECKING ABOVE IS PROHIBITED.

FURNISH STRUCTURAL STEEL MEMBERS WHERE REQUIRED TO SUPPORT PIPING AND

EQUIPMENT. NO PORTION OF PIPING OR VALVES SHALL BE SUPPORTED BY EQUIPMENT.

DUCTWORK - SUPPORT BY MEANS OF HANGERS AS FOLLOWS:

DUCT WIDTHHANGER SIZE AND TYPEMAX. SPACING30 OR LESS(#16 GAGE)831 TO 60(#14

GAGE)8A PAIR OF HANGERS SHALL BE LOCATED AT EVERY TRANSVERSE JOINT AND

ELSEWHERE ACCORDING TO THE TABLE.

SECTION 23 05 93.00 - TESTING, ADJUSTING  AND BALANCING FOR HVAC

SUBMITTAL REQUIREMENTS

SHOP DRAWINGS: CERTIFIED REPORTS: SUBMIT TESTING, ADJUSTING, AND

BALANCING REPORTS BEARING THE SEAL AND SIGNATURE OF THE TEST AND

BALANCE ENGINEER. THE REPORTS SHALL BE CERTIFIED PROOF THAT THE SYSTEMS

HAVE BEEN TESTED, ADJUSTED AND BALANCED IN ACCORDANCE WITH THE

REFERENCED STANDARDS; ARE AN ACCURATE REPRESENTATION OF HOW THE

SYSTEMS HAVE BEEN INSTALLED; ARE A TRUE REPRESENTATION OF HOW THE

SYSTEMS ARE OPERATING AT THE COMPLETION OF THE TESTING, ADJUSTING, AND

BALANCING PROCEDURES; AND ARE AN ACCURATE RECORD OF ALL FINAL

QUANTITIES MEASURED, TO ESTABLISH NORMAL OPERATING VALUES OF THE

SYSTEMS. FINAL REPORT: UPON VERIFICATION AND APPROVAL PREPARE FINAL

REPORTS, TYPE WRITTEN, AND ORGANIZED AND FORMATTED AS SPECIFIED BELOW.

SUBMIT 2 COMPLETE SETS OF FINAL REPORT TO THE OWNER.

GENERAL

TEST, ADJUST, AND BALANCE THE FOLLOWING MECHANICAL SYSTEMS:

SUPPLY AIR SYSTEMS, ALL PRESSURE RANGES

RETURN AIR SYSTEMS.

EXHAUST AIR SYSTEMS.

TEST SYSTEMS FOR PROPER SOUND AND VIBRATION LEVELS.

QUALITY ASSURANCE

CODES AND STANDARDS:

AABC: “NATIONAL STANDARDS FOR TOTAL SYSTEM BALANCE”.

ASHRAE: ASHRAE HANDBOOK, 2011, APPLICATIONS, CHAPTER 38, TESTING, ADJUSTING,

AND BALANCING.

QUALIFICATIONS

THE CONTRACTOR SHALL PROCURE THE SERVICES OF AN INDEPENDENT BALANCE AND

TESTING AGENCY, APPROVED BY THE ENGINEER, AND A MEMBER OF THE ASSOCIATED

AIR BALANCE COUNCIL (AABC) OR NEBB, WHICH SPECIALIZES IN THE BALANCING AND

TESTING OF HEATING, VENTILATING AND AIR CONDITIONING SYSTEMS, TO BALANCE,

ADJUST AND TEST ALL AIR AND WATER SYSTEMS AND EQUIPMENT AS HEREIN SPECIFIED.

ALL WORK BY THIS AGENCY SHALL BE DONE UNDER DIRECT SUPERVISION OF A

QUALIFIED HEATING AND VENTILATING ENGINEER EMPLOYED BY THIS AGENCY. ALL

INSTRUMENTS USED BY THIS AGENCY SHALL BE ACCURATELY CALIBRATED AND

MAINTAIN IN GOOD WORKING ORDER.

SEQUENCING AND SCHEDULING

TEST, ADJUST AND BALANCE AIR CONDITIONING SYSTEMS DURING SUMMER SEASON

AND HEATING SYSTEMS DURING WINTER SEASON, INCLUDING AT LEAST A PERIOD OF

OPERATION AT OUTSIDE CONDITIONS WITHIN 5 DEG F WET BULB TEMPERATURE OF

MAXIMUM SUMMER DESIGN CONDITION, AND WITHIN 10 DEG F DRY BULB TEMPERATURE

OF MINIMUM WINTER DESIGN CONDITION. TAKE FINAL TEMPERATURE READINGS DURING

SEASONAL OPERATION.

CHECK ALL FILTERS FOR CLEANLINESS, PROVIDE NEW AS REQUIRED.

CHECK DAMPERS (VOLUME AND FIRE) FOR CORRECT AND LOCKED POSITION, AND

TEMPERATURE CONTROL FOR COMPLETENESS OF INSTALLATION BEFORE STARTING

FANS. PLACE OUTLET DAMPERS IN FULL OPEN POSITION. LUBRICATE ALL MOTORS AND

BEARINGS. CHECK FAN BELT TENSION. CHECK FAN ROTATION.

AIR BALANCE AND TESTING SHALL NOT BEGIN UNTIL THE SYSTEM HAS BEEN COMPLETED

AND IS IN FULL WORKING ORDER. THE CONTRACTOR SHALL PUT ALL HEATING,

VENTILATING AND AIR CONDITIONING SYSTEMS AND EQUIPMENT INTO FULL OPERATION

AND SHALL CONTINUE THE OPERATION OF SAME DURING EACH WORKING DAY OF

TESTING AND BALANCING. THE CONTRACTOR SHALL SUBMIT WITHIN 30 DAYS AFTER

RECEIPT OF CONTRACT, 8 COPIES OF SUBMITTAL DATA FOR THE TESTING AND

BALANCING OF THE AIR CONDITIONING, HEATING, AND VENTILATING SYSTEMS. THE AIR

BALANCE AND TESTING AGENCY SHALL PROVIDE PROOF OF HAVING SUCCESSFULLY

COMPLETED AT LEAST FIVE PROJECTS OF SIMILAR SIZE AND SCOPE.

THE AIR BALANCING CONTRACTOR SHALL INCLUDE THE ADDITIONAL COST TO CHANGE

EVERY FAN FACTORY INSTALLED SHEAVE, PULLEY AND/OR BELT OF IN ORDER TO OBTAIN

THE DESIGN AIR FLOWS.

PERFORMING TESTING, ADJUSTING AND BALANCING

PERFORM TESTING AND BALANCING PROCEDURES ON EACH SYSTEM IDENTIFIED, IN

ACCORDANCE WITH THE DETAILED PROCEDURES OUTLINED IN THE REFERENCED

STANDARDS.

CUT INSULATION, DUCTWORK, AND PIPING FOR INSTALLATION OF TEST PROBES TO THE

MINIMUM EXTENT NECESSARY TO ALLOW ADEQUATE PERFORMANCE OF PROCEDURES.

PATCH INSULATION, DUCTWORK, AND HOUSINGS, USING MATERIALS IDENTICAL TO

THOSE REMOVED.

SEAL DUCTS AND PIPING, AND TEST FOR AND REPAIR LEAKS.

SEAL INSULATION TO RE-ESTABLISH INTEGRITY OF VAPOR BARRIER.

MARK EQUIPMENT SETTINGS, INCLUDING DAMPER CONTROL POSITIONS; VALVE

INDICATORS, FAN SPEED CONTROL LEVERS, AND SIMILAR CONTROLS AND DEVICES, TO

SHOW FINAL SETTINGS. MARK WITH PAINT OR OTHER SUITABLE, PERMANENT

IDENTIFICATION MATERIALS.

RETEST, ADJUST, AND BALANCE SYSTEMS SUBSEQUENT TO SIGNIFICANT SYSTEM

MODIFICATIONS, AND RESUBMIT TEST RESULTS.

SECTION 23 07 13.00 - DUCT INSULATION

SUBMITTAL REQUIREMENTS

PRODUCT DATA: FOR EACH PRODUCT INDICATED.

SHOP DRAWINGS: INCLUDE PLANS, ELEVATIONS, SECTIONS, DETAILS AND

ATTACHMENTS TO OTHER WORK.

ALL LINERS, INSULATION AND ADHESIVES SHALL HAVE A FLAME SPREAD INDEX NOT

MORE THAN 25 AND A SMOKE DEVELOPED INDEX OF NOT MORE THAN 50. INSULATION

SHALL HAVE A MINIMUM INSTALLED THERMAL RESISTANCE VALVE OF R6 OR CODE

MINIMUM, WHICHEVER HIGHER.

RIGID FIBERGLASS DUCTWORK INSULATION: GLASS FIBERS BONDED WITH A

THERMOSETTING RESIN. COMPLY WITH ASTM C 612, TYPE IB, WITHOUT FACING AND WITH

VAPOR BARRIER ALL-SERVICE JACKET MANUFACTURED FROM KRAFT PAPER,

REINFORCING SCRIM, ALUMINUM FOIL, AND VINYL FILM.

FLEXIBLE FIBERGLASS DUCTWORK INSULATION: GLASS FIBERS BONDED WITH A

THERMOSETTING RESIN. COMPLY WITH ASTM C 553, TYPE II, WITHOUT FACING AND WITH

VAPOR BARRIER ALL-SERVICE JACKET MANUFACTURED FROM KRAFT PAPER,

REINFORCING SCRIM, ALUMINUM FOIL, AND VINYL FILM.

VAPOR BARRIER MATERIAL FOR DUCTWORK: PAPER-BACKED ALUMINUM-FOIL, EXCEPT

AS OTHERWISE INDICATED; STRENGTH AND PERMEABILITY RATING EQUIVALENT TO

FACTORY-APPLIED VAPOR BARRIERS ON ADJOINING DUCTWORK INSULATION, WHERE

AVAILABLE; WITH FOLLOWING ADDITIONAL CONSTRUCTION CHARACTERISTICS:

HIGH PUNCTURE RESISTANCE: LOW VAPOR TRANSMISSION (FOR DUCTS IN EXPOSED

AREAS: MECH. ROOMS, ETC.)

MODERATE PUNCTURE RESISTANCE: MEDIUM VAPOR TRANSMISSION (FOR DUCTS IN

CONCEALED AREAS).

ALL DUCTWORK SHALL BE INSULATED EXCEPT:

DOUBLE WALL DUCTWORK

FABRIC DUCTWORK

METAL DUCTS WITH DUCT LINER OF SUFFICIENT THICKNESS TO COMPLY WITH ENERGY

CODE.

FACTORY INSULATED FLEXIBLE DUCTWORK

FACTORY INSULATED PLENUMS AND CASINGS

FLEXIBLE CONNECTORS

VIBRATION CONTROL DEVICES

FACTORY INSULATED ACCESS PANELS AND DOORS

SUPPLY DUCTWORK EXPOSED IN CONDITIONED SPACES EXCLUDING MECHANICAL

ROOMS, SERVER ROOMS AND ELECTRIC EQUIPMENT ROOMS

TOILET EXHAUST, GENERAL EXHAUST AND RETURN DUCTWORK IN AN INSULATED JOIST

OR ATTIC SPACE.

SECTION 23 09 93.00 - SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

SUBMITTAL REQUIREMENTS

PRODUCT DATA: PROVIDE WRITTEN SEQUENCES OF OPERATION OF EACH

CONTROLLED SYSTEM AND PIECE OF EQUIPMENT.

 FAN/COIL & MINI-SPLIT UNITS

A. MANUFACTURER/MODEL: REFER TO DRAWINGS

B. UNITS: SELF-CONTAINED, PACKAGED, FACTORY ASSEMBLED, PRE-WIRED UNIT

CONSISTING OF CABINET, SUPPLY FAN, DX COIL, CONTROLS, DISPOSABLE AIR

FILTER, ACCESSORIES, WIRED FOR SINGLE POWER CONNECTION WITH

CONTROL TRANSFORMER.

C. EVAPORATOR COIL: CASED COPPER TUBE, ALUMINUM FIN ASSEMBLY,

CORROSION RESISTANT DRAIN PAN AND DRAIN CONNECTION, REFRIGERANT

PIPING CONNECTIONS, 410A THERMOSTATIC EXPANSION VALVE, INSULATED

STEEL CABINET WITH BAKED ENAMEL FINISH AND INSULATION. COOLING

CAPACITY:  REFER TO DRAWINGS.

D. PROVIDE PROGRAMMABLE ROOM THERMOSTAT CONTROLS.

AIR COOLED CONDENSING UNITS

A. MANUFACTURER/MODEL: REFER TO DRAWINGS

B. UNITS:  PAD MOUNTED, SELF-CONTAINED, PACKAGED, FACTORY ASSEMBLED

AND PRE-WIRED UNITS SUITABLE FOR OUTDOOR USE, CONSISTING OF CABINET,

COMPRESSORS, CONDENSING COIL AND FANS, INTEGRAL SUB-COOLING COIL,

CONTROLS, LIQUID RECEIVER, SCREENS, AND R410A REFRIGERANT.

C. CONSTRUCTION AND RATINGS:  ENERGY EFFICIENCY RATING (EER) AS STATED

ON DRAWINGS, AND NOT LESS THAN PRESCRIBED BY ASHRAE 90A.

EXHAUST FANS    (MANUAL)

EXHAUST FANS SHALL BE CONTROLLED BY LOCAL MANUAL SWITCH FURNISHED,

INSTALLED AND WIRED BY ELECTRICAL CONTRACTOR. WHEN ACTIVATED, EXHAUST FAN

MOTOR DAMPER SHALL OPEN AND FAN SHALL START.

(INDICATED BY EC ON HECS SCHEDULE)

EXHAUST FANS      (TIMECLOCK)

EXHAUST FANS SHALL BE TIED TO TIMECLOCK, WHICH SHALL BE FURNISHED, INSTALLED

AND WIRED BY ELECTRICAL CONTRACTOR. WHEN ACTIVATED, EXHAUST FAN MOTOR

DAMPER SHALL OPEN AND FAN SHALL START.

(INDICATED BY EC ON HECS SCHEDULE)

CONTROLS

ELECTRICAL CONTRACTOR WILL PROVIDE POWER WIRING. HVAC CONTRACTOR SHALL

PROVIDE ALL THE LOW VOLTAGE WIRING OF HVAC UNITS AND CONTROLS,

THERMOSTATS AND CONTROLLERS.

THERMOSTAT SHALL BE BY THE MANUFACTURER OF THE HVAC UNIT

(HEAT/COOL/AUTO/OFF) WITH NIGHT SETBACK. PROVIDE PLASTIC PROTECTIVE COVER

FOR ALL THERMOSTATS.

LOW VOLTAGE THERMOSTATS

LOW VOLTAGE THERMOSTATS SHALL BE FURNISHED, INSTALLED AND WIRED BY THE

HVAC CONTRACTOR. THE ELECTRICAL CONTRACTOR SHALL PROVIDE 4” SQUARE X 1- 1/2"

DEEP WALL OUTLET BOXES (WITH SINGLE-GANG RINGS) FOR ALL

THERMOSTATS/SENSORS. THE ELECTRICAL CONTRACTOR SHALL PROVIDE ONE 3/4”

EMPTY CONDUIT FROM EACH THERMOSTAT/SENSOR LOCATION, TURNED OUT ABOVE

ACCESSIBLE CEILINGS (IN JOIST SPACE OR AGAINST OVERHEAD SLAB/DECK). THE

HVAC/TEMPERATURE CONTROL CONTRACTOR SHALL PROVIDE ALL OTHER NECESSARY

CONDUIT, RACEWAY AND WIRING RELATED WORK. CONDUIT SHALL BE IDENTIFIED IN

CEILING CAVITY AND SHALL BE PROVIDED WITH SWEEP BENDS, BUSHINGS AND

DRAGLINE.

THE HVAC/TEMPERATURE CONTROL CONTRACTOR SHALL COORDINATE WITH THE

GENERAL CONTRACTOR TO ENSURE THERMAL ENVELOPE IS MAINTAINED AT THESE

LOCATIONS.

GENERAL CONTROL WIRING REQUIREMENTS AND INSTALLATION METHODS

EXCEPT WHERE SPECIFICALLY INDICATED OTHERWISE ABOVE, THE HVAC/TEMPERATURE

CONTROL CONTRACTOR SHALL PROVIDE ALL ELECTRICAL WORK AS REQUIRED FOR ALL

TEMPERATURE CONTROL RELATED WIRING (I.E. CONDUIT, RACE, OUTLET BOXES,

JUNCTION BOXES, WIRING, ETC.) IN ACCORDANCE WITH ELECTRICAL SPECIFICATIONS

REQUIREMENTS. ALL CONDUIT SHALL BE 3/4" MINIMUM.

COORDINATE ALL THERMOSTAT/SENSOR LOCATIONS IN FIELD (CASE BY CASE) WITH

ARCHITECT, OWNER AND ELECTRICAL CONTRACTOR TO ENSURE THAT THEY ARE

PLACED IN LOCATIONS THAT WILL NOT INTERFERE WITH FURNITURE, EQUIPMENT,

ARTWORK, WALL-HUNG SPECIALTIES, ROOM FINISHES, ETC. ALL THERMOSTAT/SENSOR

WALL LOCATIONS INDICATED ON HVAC DRAWINGS ARE SCHEMATIC ONLY AND MUST BE

VERIFIED CASE-BY-CASE PRIOR TO ROUGH-IN.

ALL ELECTRICAL WORK AS DESCRIBED IN THIS SPECIFICATION SHALL BE PER THE

LATEST EDITION OF THE NATIONAL ELECTRICAL CODE (NEC) AND PER APPLICABLE STATE

AND LOCAL CODES.

WHERE “FREE-AIR” INSTALLATION METHODS (EITHER EXPOSED ABOVE THE CEILINGS, IN

BRIDLE RINGS OR IN CABLE TRAYS) ARE PERMITTED UNDER ELECTRICAL

SPECIFICATIONS ABOVE CEILINGS, PROVIDE PLENUM-RATED CABLES WHEREVER

PLENUM CEILINGS (IF ANY) EXIST AND INSTALL AS DEFINED UNDER ELECTRICAL

SPECIFICATIONS. INSTALL LOW VOLTAGE CIRCUITS, LOCATED IN CONCRETE SLABS AND

MASONRY WALLS, IN INACCESSIBLE LOCATIONS, OR EXPOSED IN OCCUPIED AREAS, IN

ELECTRICAL CONDUIT REGARDLESS OF WHAT WIRING METHODS ARE PERMITTED UNDER

ELECTRICAL SPECIFICATIONS.

WHERE CABLE TRAYS OR BRIDLE RINGS ARE PROVIDED BY THE ELECTRICAL

CONTRACTOR FOR LOW VOLTAGE CABLES, THESE RACEWAYS MAY BE UTILIZED FOR

CONTROL WIRING BY THIS CONTRACTOR (PROVIDE SPECIAL COLOR CODED JACKETS,

LABEL CABLE JACKETS PER ELECTRICAL SPECIFICATIONS AND GROUP CONTROL WIRING

CABLES TOGETHER). PROVIDE CONDUIT DROPS FROM CABLE TRAY/BRIDLE RING PATHS

TO WALL OUTLET BOXES AND EQUIPMENT UNLESS DIRECTED OTHERWISE UNDER

ELECTRICAL SPECIFICATIONS. REGARDLESS OF PERMITTED METHODS IN ELECTRICAL

SPECIFICATIONS, ALL CABLES/WIRING INSTALLED CONCEALED BY GYPSUM BOARD,

MASONRY OR OTHER INACCESSIBLE MATERIALS IN WALLS OR ABOVE CEILINGS SHALL BE

INSTALLED IN CONDUIT, 3/4" MINIMUM.

ALL CONDUIT, BRIDLE RINGS, RACEWAYS, OUTLET BOXES, ETC. NECESSARY FOR

COMPLETE OPERATIONAL INSTALLATION OF CONTROL WIRING SHALL BE PROVIDED

(FURNISHES AND INSTALLED) BY THE TEMPERATURE CONTROL CONTRACTOR IN STRICT

COMPLIANCE WITH ELECTRICAL SPECIFICATIONS DOCUMENTS. COORDINATE ALL WORK

WITH ALL OTHER APPLICABLE TRADES INCLUDING THE ELECTRICAL CONTRACTOR.

PROVIDE ALL REQUIRED CONDUIT WORK TO AND BETWEEN EQUIPMENT IN A MANNER

COMPLIANT WITH THAT DESCRIBED ABOVE (I.E. BETWEEN VAV BOXES, TO BOILERS,

STARTERS, CONDENSING UNITS, ETC. AS APPLICABLE).

INSTALL CONTROL WIRING WITHOUT SPLICES BETWEEN TERMINAL POINTS,

COLOR-CODED. INSTALL IN NEAT WORKMANLIKE MANNER, SECURELY FASTENED.

INSTALL IN ACCORDANCE WITH NATIONAL ELECTRICAL CODE AND PER ELECTRICAL

SPECIFICATIONS.

INSTALL CIRCUITS OVER 25 VOLT WITH COLOR-CODED NO. 12 WIRE IN ELECTRICAL

METALLIC TUBING, PER ELECTRICAL SPECIFICATIONS.

INSTALL CIRCUITS UNDER 25 VOLT WITH COLOR-CODED NO. 18 WIRE WITH 0.031” HIGH

TEMPERATURE (105 DEGS. F) PLASTIC INSULATION ON EACH CONDUCTOR AND PLASTIC

SHEATH OVER ALL.

INSTALL ELECTRONIC CIRCUITS WITH COLOR-CODED NO. 22 WIRE WITH 0.023”

POLYETHYLENE INSULATION ON EACH CONDUCTOR WITH PLASTIC-JACKETED COPPER

SHIELD OVER ALL.

SMOKE DETECTOR

ALL DUCT SMOKE DETECTORS WILL BE FURNISHED BY ELECTRICAL CONTRACTOR,

INSTALLED BY THE HVAC CONTRACTOR, AND WIRED BY THE ELECTRICAL CONTRACTOR

PER LOCAL CODES. HVAC CONTRACTOR WILL INTERLOCK FAN WITH SMOKE DETECTOR.

MOTOR OPERATED DAMPERS

ALL FRESH AIR INTAKES AND EXHAUST LOUVERS SHALL HAVE MOTOR OPERATED

DAMPERS. DAMPERS SHALL BE LOW LEAK WITH BLADE AND EDGE SEALS. ALL MOTOR

OPERATED DAMPERS SHALL BE PROVIDED AND WIRED BY THE MECHANICAL

CONTRACTOR UNLESS OTHERWISE NOTED. PROVIDE ALL NECESSARY TRANSFORMERS,

CONTACTORS, CONTROLS AND WIRING FOR INTERLOCKING EQUIPMENT TO MOTOR

OPERATED DAMPERS.

SECTION 23 32 13.00 - METAL DUCTS

SUBMITTAL REQUIREMENTS

PRODUCT DATA: FOR LINERS, ADHESIVES, SEALANTS AND GASKETS.

SHOP DRAWINGS: SHEET METAL THICKNESS, REINFORCING DETAILS, DUCT LAYOUTS

INDICATING SIZES, CONFIGURATION, LINER MATERIAL ELEVATION AND STATIC

PRESSURE CLASS.

DUCTWORK MATERIALS

EXPOSED DUCTWORK MATERIALS: WHERE DUCTWORK IS INDICATED TO BE EXPOSED TO

VIEW IN OCCUPIED SPACES, PROVIDE MATERIALS WHICH ARE FREE FROM VISUAL

IMPERFECTIONS INCLUDING PITTING, SEAM MARKS, ROLLER MARKS, STAINS AND

DISCOLORATIONS, AND OTHER IMPERFECTIONS, INCLUDING THOSE WHICH WOULD

IMPAIR PAINTING. MECHANICAL CONTRACTOR SHALL CONFIRM DUCTWORK PAIN SCOPE

AND COLOR WITH ARCHITECT. EXPOSED DUCTWORK WHICH IS TO BE PAINTED SHALL

HAVE PAINT GRIP APPLIED AND BE OIL FREE.

SHEET METAL: EXCEPT AS OTHERWISE INDICATED, FABRICATE DUCTWORK FROM

GALVANIZED SHEET STEEL, LOCK FORMING QUALITY; WITH G 90 ZINC COATING AND MILL

PHOSPHATIZED FOR EXPOSED LOCATIONS. MINIMUM GAUGE SHALL BE 24.

MISCELLANEOUS DUCTWORK MATERIALS

VOLUME DAMPERS: PROVIDE VOLUME DAMPERS IN ALL BRANCH DUCTS OR AS REQUIRED

FOR BALANCING TO REQUIRED AIR FLOWS.

FITTINGS: PROVIDE RADIUS TYPE FITTINGS FABRICATED OF MULTIPLE SECTIONS WITH

MAXIMUM 15 DEG. CHANGE OF DIRECTION PER SECTION. UNLESS SPECIFICALLY

DETAILED OTHERWISE, USE 45 DEG. LATERALS AND 45 DEG. ELBOWS FOR BRANCH

TAKEOFF CONNECTIONS. WHERE 90 DEG. BRANCHES ARE INDICATE, PROVIDE CONICAL

TYPE TEES.

DUCT SEALANT: NON-HARDENING, NON-MIGRATING MASTIC OR LIQUID ELASTIC SEALANT,

TYPE APPLICABLE FOR FABRICATION/INSTALLATION DETAIL, AS COMPOUNDED AND

RECOMMENDED BY MANUFACTURER SPECIFICALLY FOR SEALING JOINTS AND SEAMS IN

DUCTWORK.

DUCT CEMENT: NON-HARDENING MIGRATING MASTIC OR LIQUID NEOPRENE BASED

CEMENT, TYPE APPLICABLE FOR FABRICATION/INSTALLATION DETAIL, AS COMPOUNDED

AND RECOMMENDED BY MANUFACTURER SPECIFICALLY FOR CEMENTING FITTING

COMPONENTS, OR LONGITUDINAL SEAMS IN DUCTWORK.

DUCTWORK SUPPORT MATERIALS: EXCEPT AS OTHERWISE INDICATED, PROVIDE

HOT-DIPPED GALVANIZED STEEL FASTENERS, ANCHORS, RODS, STRAPS, TRIM AND

ANGLES FOR SUPPORT OF DUCTWORK.

FLEXIBLE DUCTS

EITHER SPIRAL-WOUND SPRING STEEL WITH FLAMEPROOF VINYL SHEATHING, OR

CORRUGATED ALUMINUM. UNLESS SPECIFICALLY MENTIONED, THE MAXIMUM LENGTH OF

FLEX DUCT ON THE SUPPLY EQUALS 5 FEET. FLEX IS NOT ALLOWED FOR RETURN, RELIEF

OR EXHAUST APPLICATIONS. THE FLEXIBLE DUCTS INDICATED FOR USE IN THE H.V.A.C.

SYSTEM SHALL CONFORM TO THE REQUIREMENTS OF UL 181 FOR CLASS 0 OR CLASS 1

FLEXIBLE AIR DUCTS AND SHALL BE SO IDENTIFIED.

WHERE INSTALLED IN UNCONDITIONED SPACES OTHER THAN RETURN AIR PLENUMS,

PROVIDE 1” THICK 1-1/2 LB. CONTINUOUS FLEXIBLE FIBERGLASS SHEATH WITH VINYL

VAPOR BARRIER JACKET.

INSTALLATION IS NOT PERMITTED ABOVE DRYWALL CEILINGS AND INACCESSIBLE

CEILINGS.

FABRICATION

SHOP FABRICATE DUCTWORK IN 4, 8, 10 OR 12-FT LENGTHS, UNLESS OTHERWISE

INDICATED OR REQUIRED TO COMPLETE RUNS. ALL DUCTWORK SHALL BE PITTSBURGH

CONSTRUCTION WITH MINIMUM OF THICKNESS OF 24 GAUGE. IN ADDITION, DUCTWORK

USED IN SYSTEMS OVER 3” W.G. SHALL HAVE COLD SEALANT APPLIED. SHOP FABRICATE

DUCTWORK OF GAUGES AND REINFORCEMENT COMPLYING WITH SMACNA “HVAC DUCT

CONSTRUCTION STANDARDS”.

LINED DUCT

FABRICATE DUCTWORK WITH DUCT LINER IN EACH SECTION OF DUCT WHERE INDICATED.

LAMINATE LINER TO INTERNAL SURFACES OF DUCT IN ACCORDANCE WITH

INSTRUCTIONS BY MANUFACTURERS OF LINING AND ADHESIVE, AND FASTEN WITH

MECHANICAL FASTENERS. DUCT LINER TO BE 3-LB DENSITY FOR ACOUSTIC

REQUIREMENTS 1” THICK OR AS NOTED. SIZE OF DUCTWORK SHOWN ON THE DRAWINGS

IS FREE NET AREA, OUTSIDE DIMENSION OF DUCTS WILL NEED TO BE INCREASED IF

LINED DUCT IS USED.

SIZE OF DUCTWORK SHOWN ON THE DRAWINGS IS FREE NET AREA, OUTSIDE DIMENSION

OF DUCTS WILL NEED TO BE INCREASED IF LINED DUCT IS USED.

DUCT LINER: FIBROUS GLASS OF THICKNESS INDICATED. 3-LB DENSITY. ALL LINERS,

INSULATION AND ADHESIVES SHALL HAVE A FLAME SPREAD INDEX NOT MORE THAN 24

AND A SMOKE DEVELOPED INDEX OF NOT MORE THAN 50.

DUCT LINER ADHESIVE: AS RECOMMENDED BY INSULATION MANUFACTURER AND

COMPLYING WITH NFPA 90A OR NFPA 90B.

DUCT LINER FASTENERS: COMPLY WITH SMACNA HVAC DUCT CONSTRUCTION

STANDARDS.

DOUBLE WALL DUCTS

EXPOSED ROUND AND RECTANGULAR DUCTWORK AND FITTINGS SHALL BE

MANUFACTURED OR SHOP-FABRICATED DOUBLE WALL A MINIMUM G-90 GALVANIZED

STEEL DUCTWORK WITH 1” FIBERGLASS INSULATION BETWEEN THE SOLID OUTER SHELL

AND PERFORATED INNER LINER. ALL DUCTS AND FITTINGS SHALL BE CONSTRUCTION

FOR SMACNA'S LATEST STANDARDS. ALL GASKETS SHALL BE UL LISTED TO CONFORM TO

ASTM E84-91A AND NFPA 90A.

MANUFACTURERS: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE

DUCTWORK OF ONE OF THE FOLLOWING: UNITED-MCGILLS K-27, LINDAB SAFE, SEMCO OR

APPROVED EQUAL.

INSTALLATION OF METAL DUCTWORK

GENERAL: ASSEMBLE AND INSTALL DUCTWORK IN ACCORDANCE WITH RECOGNIZED

INDUSTRY PRACTICES WHICH WILL ACHIEVE AIR-TIGHT (5% LEAKAGE FOR SYSTEMS

RATED 3” AND UNDER; 1% FOR SYSTEMS RATED OVER 3”) AND NOISELESS (NO

OBJECTIONABLE NOISE) SYSTEMS, CAPABLE OF PERFORMING EACH INDICATED SERVICE.

INSTALL EACH RUN WITH MINIMUM NUMBER OF JOINTS. ALIGN DUCTWORK ACCURATELY

AT CONNECTIONS, WITHIN 1/8” MISALIGNMENT TOLERANCE AND WITH INTERNAL

SURFACES SMOOTH. SUPPORT DUCTS RIGIDLY WITH SUITABLE TIES, BRACES, HANGERS

AND ANCHORS OF TYPE WHICH WILL HOLD DUCTS TRUE-TO-SHAPE AND TO PREVENT

BUCKLING. SUPPORT VERTICAL DUCTS AT EVERY FLOOR.

SEALING: SEAL ALL LONGITUDINAL SEAMS, S'S AND DRIVES AND ALL JOINTS WITH MASTIC

OR CEMENT. INSTALL ACCORDING TO SMACNA STANDARDS.

BALANCING DAMPERS: THE SHEET METAL CONTRACTOR SHALL BE FULLY RESPONSIBLE

FOR INSTALLING BALANCING DAMPERS IN THE DUCTWORK, (WHETHER SHOWN ON THE

DRAWING OR NOT) IN ORDER TO ARRIVE AT THE INTENDED AIR FLOW. THE BALANCING

SUBCONTRACTOR SHALL PROVIDE DIRECTION AND ASSISTANCE IN DETERMINING

LOCATIONS WHERE DAMPERS ARE REQUIRED. ADDITIONAL DAMPERS, IF REQUIRED

SHALL BE INSTALLED AT NO ADDITIONAL COST TO THE OWNER.

WALL PENETRATIONS: SEAL AND PACK AROUND ALL DUCTS AND PIPING SLEEVES WHICH

PASS THROUGH WALLS THAT EXTEND TO BOTTOM SIDE OF STRUCTURE AND RATED

WALLS.

FIELD FABRICATION: COMPLETE FABRICATION OF WORK AT PROJECT AS NECESSARY TO

MATCH SHOP-FABRICATED WORK AND ACCOMMODATE INSTALLATION REQUIREMENTS.

ROUTING: LOCATE DUCTWORK RUNS, EXCEPT AS OTHERWISE INDICATED, VERTICALLY

AND HORIZONTALLY AND AVOID DIAGONAL RUNS WHEREVER POSSIBLE. RUN DUCTWORK

IN SHORTEST ROUTE WHICH DOES NOT OBSTRUCT USEABLE SPACE OR BLOCK ACCESS

FOR SERVICING BUILDING AND ITS EQUIPMENT. HOLD DUCTS CLOSE TO WALLS,

OVERHEAD CONSTRUCTION, COLUMNS, AND OTHER STRUCTURAL AND PERMANENT

ENCLOSURE ELEMENTS OF BUILDING.

LIMIT CLEARANCE TO 1/2" WHERE FURRING IS SHOWN FOR ENCLOSURE OR

CONCEALMENT OF DUCTS BUT ALLOW FOR INSULATION THICKNESS, IF ANY. WHERE

POSSIBLE, LOCATE INSULATED DUCTWORK FOR 1” CLEARANCE OUTSIDE OF INSULATION.

WHEREVER POSSIBLE IN FINISHED AND OCCUPIED SPACES, CONCEAL DUCTWORK FROM

VIEW, BY LOCATING IN MECHANICAL SHAFTS, HOLLOW WALL CONSTRUCTION OR ABOVE

SUSPENDED CEILINGS. DO NOT ENCASE HORIZONTAL RUNS IN SOLID PARTITIONS,

EXCEPT AS SPECIFICALLY SHOWN.

COORDINATE LAYOUT WITH SUSPENDED CEILING AND LIGHTING LAYOUTS AND SIMILAR

FINISHED WORK.

ELECTRICAL EQUIPMENT SPACES: DO NOT ROUTE DUCTWORK THROUGH TRANSFORMER

VAULTS AND THEIR ELECTRICAL EQUIPMENT SPACES AND ENCLOSURES.

PENETRATIONS: WHERE DUCTS PASS THROUGH INTERIOR PARTITIONS AND EXTERIOR

WALLS, AND ARE EXPOSED TO VIEW, CONCEAL SPACE BETWEEN CONSTRUCTION

OPENING AND DUCT OR DUCT INSULATION WITH SHEET METAL FLANGES OF SAME GAGE

AS DUCT. OVERLAP OPENING ON 4 SIDES BY AT LEAST 1-1/2”. FASTEN TO DUCT AND

SUBSTRATE.

ALL DAMPERS SHALL BE LOW LEAKAGE WITH EDGE AND BLADE SEALS. DAMPER

MANUFACTURERS ARE SUBJECT TO SPECIFICATION COMPLIANCE. PROVIDE PRODUCTS

BY ONE OF THE FOLLOWING:

GREENHECK FAN CORPORATION

NAILOR INDUSTRIES

RUSKIN COMPANY

YOUNG REGULATOR COMPANY

COORDINATION: COORDINATE DUCT INSTALLATIONS WITH INSTALLATION OF

ACCESSORIES, DAMPERS, COIL FRAMES, EQUIPMENT, CONTROL AND OTHER

ASSOCIATED WORK OF DUCTWORK SYSTEM.

INSTALLATION OF DUCT LINER

GENERAL: INSTALL DUCT LINER IN ACCORDANCE WITH SMACNA HVAC DUCT

CONSTRUCTION STANDARDS. SIZE OF DUCTWORK SHOWN ON THE DRAWINGS IS FREE

NET AREA, OUTSIDE DIMENSION OF DUCTS WILL NEED TO BE INCREASED IF LINED DUCT

IS USED. STORE INTERNALLY LINED DUCTWORK UP OFF OF THE FLOOR. PROTECT

INTERNALLY LINED DUCTWORK FROM WATER AND DUST.

THE FOLLOWING DUCTWORK SHALL BE LINED IN ADDITION TO THAT SHOWN PER PLANS:

RETURN FROM OPEN CEILING PLENUM RETURN TO HVAC UNIT.

SUPPLY AND RETURN DUCTWORK 10 FEET DOWNSTREAM OF HVAC UNIT.

TRANSFER AIR DUCTS.

BUTTER THE LEADING EDGE OF ALL INTERNAL DUCT LINING WITH THE MANUFACTURER'S

RECOMMENDED ADHESIVE.

INSPECT AND REPAIR ALL DAMAGED LINING PRIOR TO INSTALLATION OF DUCTWORK.

INSTALLATION OF FLEXIBLE DUCTS

MAXIMUM LENGTH: FOR ANY DUCT RUN USING FLEXIBLE DUCTWORK, DO NOT EXCEED 5'

- 0” EXTENDED LENGTH.

INSTALLATION SHALL HAVE SMOOTH FULL RADIUS TURNS DOWN TO DIFFUSER.

INSTALLATION NOT PERMITTED ABOVE INACCESSIBLE CEILINGS.

23 34 23.00 - HVAC POWER VENTILATORS

SUBMITTAL REQUIREMENTS

PRODUCT DATA: FOR EACH TYPE OF PRODUCT INDICATED.

CENTRIFUGAL ROOF VENTILATORS

PROVIDE CENTRIFUGAL ROOM TYPE, CURB MOUNTED, POWER VENTILATORS OF TYPE,

SIZE, AND CAPACITY AS SCHEDULED, AND AS SPECIFIED HEREIN.

TYPE: CENTRIFUGAL FAN, DIRECT OR BELT DRIVEN AS SCHEDULED.

PROVIDE ALUMINUM, GALVANIZED STEEL, OR FIBERGLASS WEATHERPROOF HOUSINGS

AS SCHEDULED. PROVIDE SQUARE BASE TO SUIT ROOF CURB. PROVIDE PERMANENT

SPLIT-CAPACITOR TYPE MOTOR FOR DIRECT DRIVEN FANS; CAPACITOR-START,

INDUCTION-RUN TYPE MOTOR FOR BELT DRIVEN FANS.

PROVIDE THE FOLLOWING TYPES OF HOUSING DESIGN:

HOODED DOME TYPE.

UPBLAST TYPE.

ELECTRICAL: PROVIDE FACTORY-WIRED NON-FUSIBLE TYPE DISCONNECT SWITCH AT

MOTOR IN FAN HOUSING. PROVIDE THERMAL OVERLOAD PROTECTION IN FAN MOTOR.

PROVIDE CONDUIT CHASE WITHIN UNIT FOR ELECTRICAL CONNECTION.

PROVIDE NEMA 1 DISCONNECT FACTORY MOUNTED. FOR SINGLE PHASE FRACTIONAL HP

FANS USE A TOGGLE TYPE DISCONNECT SWITCH. ON THREE PHASE INTEGRAL HP FANS

USE A NEMA 1 SAFETY SWITCH.

BIRD SCREENS: PROVIDE REMOVABLE BIRD SCREENS, 1/2” MESH, 16-GA ALUMINUM OR

BRASS WIRE.

ROOF CURB: PROVIDE FACTORY FABRICATED ROOF CURB BY THE SAME MANUFACTURER

AS THE EQUIPMENT. ROOF CURB TO BE INSULATED.

MANUFACTURER: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE

CENTRIFUGAL ROOF VENTILATORS OF ONE OF THE FOLLOWING:

ACME

CAPTIVEAIRE

COOK (LOREN) CO.

GREENHECK.

TWIN CITY FAN & BLOWER

PREFABRICATED ROOF CURBS

GENERAL: PROVIDE MANUFACTURER'S STANDARD SHOP-FABRICATED UNITS, MODIFIED

IF NECESSARY TO COMPLY WITH REQUIREMENTS.

FABRICATE STRUCTURAL FRAMING FOR UNITS OF STRUCTURAL QUALITY SHEET STEEL,

FORMED TO MANUFACTURER'S STANDARD PROFILES FOR COORDINATION WITH

ROOFING, INSULATION AND DECK CONSTRUCTION.

INCLUDE 45 DEG. CANTS STRIPS AND DECK FLANGES WITH OFFSETS TO ACCOMMODATE

ROOF INSULATION. WELD CORNERS AND SEAMS TO FORM WATERTIGHT UNITS.

CLEAN AND PAINT UNITS WITH MANUFACTURER'S STANDARD RUST-INHIBITIVE METAL

PRIMER PAINT.

REINFORCE CONTINUOUS RUNS OF OVER 3'-0” LENGTH, BY INSERTING WELDED

STIFFENERS OF HEAVY GAGE WITH FLANGES AS REQUIRED TO PROVIDE SUFFICIENT

RIGIDITY AND STRENGTH TO WITHSTAND MAXIMUM LATERAL FORCES IN ADDITION TO

SUPERIMPOSED VERTICAL LOADS.

SLOPING ROOF DECKS:  FOR DECK SLOPES OF 1/4” PER FOOT AND MORE, FABRICATE

SUPPORT UNITS TO FORM LEVEL TOP EDGE.

GAGE AND HEIGHT: FABRICATE UNITS OF METAL GAGE AND TO HEIGHT ABOVE ROOF

SURFACE AS INDICATED.

WHERE GAGE OR HEIGHT ARE NOT INDICATED, FABRICATE UNITS OF 14-GA METAL, AND

NOMINAL HEIGHT OF 14”.

PROVIDE PRESSURE TREATED WOOD NAILER, NOT LESS THAN 1-5/8” THICK AND OF

WIDTH INDICATED, BUT NOT LESS THAN WIDTH OF SUPPORT WALL ASSEMBLY. ANCHOR

NAILER SECURELY TO TOP OF METAL FRAME UNIT.

PROVIDE LUMBER PRESSURE TREATED WITH WATER-BORNE PRESERVATIVES FOR

“ABOVE GROUND” USE.

INSULATE UNITS INSIDE STRUCTURAL SUPPORT WALL WITH RIGID GLASS FIBER

INSULATION BOARD APPROXIMATELY 3-LB. DENSITY AND 1-1/2” MINIMUM THICKNESS,

EXCEPT AS OTHERWISE INDICATED.

MANUFACTURER: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE

PREFABRICATED ROOF CURBS OF ONE OF THE FOLLOWING:

CUSTOM CURB, INC.

EQUIPMENT MANUFACTURER.

MICROMETL

PATE CO.

SHIPMAN.

THYCURB.

INSTALLATION

COORDINATE VENTILATOR WORK WITH WORK OF ROOFING, WALLS, AND CEILINGS, AS

NECESSARY FOR PROPER INTERFACING.

PROVIDE ACCESS DOOR IN DUCT BELOW VENTILATOR TO SERVICE DAMPER.

SOLDER BOTTOM JOINTS AND UP 2” OF SIDE JOINTS OF DUCT UNDER ROOF VENTILATOR

TO RETAIN ANY MOISTURE ENTERING VENTILATOR.

23 37 13.00 - DIFFUSERS, REGISTERS AND LOUVERS

SUBMITTAL REQUIREMENTS

PRODUCT DATA: FOR EACH TYPE OF PRODUCT INDICATED.

DIFFUSERS, GRILLES AND REGISTERS

MANUFACTURER: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE DIFFUSERS

OF ONE OF THE FOLLOWING:

ANEMOSTAT PRODUCTS DIV., DYNAMICS CORP. OF AMERICA.

METAL-AIRE

TITUS PRODUCTS DIV., PHILIPS INDUSTRIES, INC.

TUTTLE AND BAILEY.

PRICE

[LOUVERS AND DAMPERS

PROVIDE LOUVERS AND DAMPERS OF SIZE AS NOTED.

MANUFACTURER: SUBJECT TO COMPLIANCE WITH REQUIREMENTS, PROVIDE DIFFUSERS

OF ONE OF THE FOLLOWING:

AEROLITE

PREFCO

GREENHECK

RUSKIN]

VIBRATION ISOLATORS

OPEN SPRING ISOLATORS:

A. SPRING ISOLATORS:

1. FOR EXTERIOR AND HUMID AREAS:  PROVIDE HOT DIPPED GALVANIZED

HOUSINGS AND NEOPRENE COATED SPRINGS.

 CODE: COLOR CODE SPRINGS FOR LOAD CARRYING CAPACITY.

A. SPRINGS: MINIMUM HORIZONTAL STIFFNESS EQUAL TO 75 PERCENT VERTICAL

STIFFNESS, WITH WORKING DEFLECTION BETWEEN 0.3 AND 0.6 OF MAXIMUM

DEFLECTION.

B. SPRING MOUNTS: PROVIDE WITH LEVELING DEVICES, MINIMUM 0.25 INCH THICK

NEOPRENE SOUND PADS, AND ZINC CHROMATE PLATED HARDWARE.

C. SOUND PADS: SIZE FOR MINIMUM DEFLECTION OF 0.05 INCH; MEET

REQUIREMENTS FOR NEOPRENE PAD ISOLATORS.

RESTRAINED SPRING ISOLATORS:

A. SPRING ISOLATORS:

1. FOR EXTERIOR AND HUMID AREAS:  PROVIDE HOT DIPPED GALVANIZED

HOUSINGS AND NEOPRENE COATED SPRINGS.

2. CODE: COLOR CODE SPRINGS FOR LOAD CARRYING CAPACITY.

B. SPRINGS: MINIMUM HORIZONTAL STIFFNESS EQUAL TO 75 PERCENT VERTICAL

STIFFNESS, WITH WORKING DEFLECTION BETWEEN 0.3 AND 0.6 OF MAXIMUM

DEFLECTION.

C. SPRING MOUNTS: PROVIDE WITH LEVELING DEVICES, MINIMUM 0.25 INCH THICK

NEOPRENE SOUND PADS, AND ZINC CHROMATE PLATED HARDWARE.

D. SOUND PADS:  SIZE FOR MINIMUM DEFLECTION OF 0.05 INCH; MEET

REQUIREMENTS FOR NEOPRENE PAD ISOLATORS.

E. RESTRAINT: PROVIDE HEAVY MOUNTING FRAME AND LIMIT STOPS.

CLOSED SPRING ISOLATORS:

A. SPRING ISOLATORS:

1. FOR EXTERIOR AND HUMID AREAS:  PROVIDE HOT DIPPED GALVANIZED

HOUSINGS AND NEOPRENE COATED SPRINGS.

2. CODE: COLOR CODE SPRINGS FOR LOAD CARRYING CAPACITY.

B. TYPE: CLOSED SPRING MOUNT WITH TOP AND BOTTOM HOUSING SEPARATED

WITH NEOPRENE RUBBER STABILIZERS.

C. SPRINGS: MINIMUM HORIZONTAL STIFFNESS EQUAL TO 75 PERCENT VERTICAL

STIFFNESS, WITH WORKING DEFLECTION BETWEEN 0.3 AND 0.6 OF MAXIMUM

DEFLECTION.

D. HOUSINGS: INCORPORATE NEOPRENE ISOLATION PAD MEETING REQUIREMENTS

FOR NEOPRENE PAD ISOLATORS, AND NEOPRENE SIDE STABILIZERS WITH

MINIMUM 0.25 INCH CLEARANCE.

RESTRAINED CLOSED SPRING ISOLATORS:

A. SPRING ISOLATORS:

1. FOR EXTERIOR AND HUMID AREAS:  PROVIDE HOT DIPPED GALVANIZED

HOUSINGS AND NEOPRENE COATED SPRINGS.

2. CODE: COLOR CODE SPRINGS FOR LOAD CARRYING CAPACITY.

B. TYPE: CLOSED SPRING MOUNT WITH TOP AND BOTTOM HOUSING SEPARATED

WITH NEOPRENE RUBBER STABILIZERS.

C. SPRINGS: MINIMUM HORIZONTAL STIFFNESS EQUAL TO 75 PERCENT VERTICAL

STIFFNESS, WITH WORKING DEFLECTION BETWEEN 0.3 AND 0.6 OF MAXIMUM

DEFLECTION.

D. HOUSINGS: INCORPORATE NEOPRENE ISOLATION PAD MEETING REQUIREMENTS

FOR NEOPRENE PAD ISOLATORS, AND NEOPRENE SIDE STABILIZERS WITH

MINIMUM 0.25 INCH CLEARANCE AND LIMIT STOPS.

SPRING HANGER:

A. SPRING ISOLATORS:

1. FOR EXTERIOR AND HUMID AREAS:  PROVIDE HOT DIPPED GALVANIZED 

HOUSINGS AND NEOPRENE COATED SPRINGS.

2. CODE: COLOR CODE SPRINGS FOR LOAD CARRYING CAPACITY.

B. SPRINGS: MINIMUM HORIZONTAL STIFFNESS EQUAL TO 75 PERCENT VERTICAL

STIFFNESS, WITH WORKING DEFLECTION BETWEEN 0.3 AND 0.6 OF

MAXIMUM DEFLECTION.

C. HOUSINGS: INCORPORATE [NEOPRENE ISOLATION PAD MEETING

REQUIREMENTS FOR NEOPRENE PAD ISOLATORS].

D. MISALIGNMENT: CAPABLE OF 20 DEGREE HANGER ROD MISALIGNMENT.

NEOPRENE PAD ISOLATORS:

A. RUBBER OR NEOPRENE WAFFLE PADS.

1. 30 DUROMETER.

2. MINIMUM 1/2 INCH THICK.

3. MAXIMUM LOADING 40 PSI.

4. HEIGHT OF RIBS SHALL NOT EXCEED 0.7 TIMES WIDTH.

B. CONFIGURATION: SINGLE LAYER.1/2 INCH THICK WAFFLE PADS BONDED EACH

SIDE 0F 1/4 INCH THICK STEEL PLATE.

RUBBER MOUNT OR HANGER:

A. MOLDED RUBBER DESIGNED FOR 0.5 INCHES (13 MM) DEFLECTION WITH

THREADED INSERT.

GLASS FIBER PADS:

A. NEOPRENE JACKETED PRE-COMPRESSED MOLDED GLASS FIBER.

SEISMIC SNUBBERS:

A. TYPE: NON-DIRECTIONAL AND DOUBLE ACTING UNIT CONSISTING OF

INTERLOCKING STEEL MEMBERS RESTRAINED BY NEOPRENE ELEMENTS.

B. NEOPRENE ELEMENTS:  REPLACEABLE, MINIMUM OF 0.75 INCH THICK.

C. CAPACITY: 4 TIMES LOAD ASSIGNED TO MOUNT GROUPINGS AT 0.4 INCH 

DEFLECTION.

D. ATTACHMENT POINTS AND FASTENERS:  CAPABLE OF WITHSTANDING 3 TIMES

RATED LOAD CAPACITY OF SEISMIC SNUBBER.

VIBRATION ISOLATOR INSTALLATION

INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

INSTALL ISOLATION FOR MOTOR DRIVEN EQUIPMENT.

BASES:

A. SET STEEL BASES FOR 1 INCH CLEARANCE BETWEEN HOUSEKEEPING PAD AND

BASE.

B. SET CONCRETE INERTIA BASES FOR 2 INCH CLEARANCE BETWEEN

HOUSEKEEPING PAD AND BASE.

C. ADJUST EQUIPMENT LEVEL.

INSTALL SPRING HANGERS WITHOUT BINDING.

ON CLOSED SPRING ISOLATORS, ADJUST SO SIDE STABILIZERS ARE CLEAR UNDER

NORMAL OPERATING CONDITIONS.

PRIOR TO MAKING PIPING CONNECTIONS TO EQUIPMENT WITH OPERATING WEIGHTS

SUBSTANTIALLY DIFFERENT FROM INSTALLED WEIGHTS, BLOCK UP EQUIPMENT

WITH TEMPORARY SHIMS TO FINAL HEIGHT.  WHEN FULL LOAD IS APPLIED, ADJUST

ISOLATORS TO LOAD TO ALLOW SHIM REMOVAL.

PROVIDE PAIRS OF HORIZONTAL LIMIT SPRINGS ON FANS WITH MORE THAN 6.0  INCH

STATIC PRESSURE, AND ON HANGER SUPPORTED, HORIZONTALLY MOUNTED AXIAL

FANS.

SUPPORT PIPING CONNECTIONS TO ISOLATED EQUIPMENT RESILIENTLY TO NEAREST

FLEXIBLE PIPE CONNECTOR.AS FOLLOWS:

A. UP TO 4 INCH DIAMETER:  FIRST THREE POINTS OF SUPPORT.

B. 5 TO 8 INCH DIAMETER:  FIRST FOUR POINTS OF SUPPORT.

C. 10 INCH DIAMETER AND OVER:  FIRST SIX POINTS OF SUPPORT.

D. SELECT THREE HANGERS CLOSEST TO VIBRATION SOURCE FOR MINIMUM 1.0

INCH STATIC DEFLECTION OR STATIC DEFLECTION OF ISOLATED EQUIPMENT.

SELECT REMAINING ISOLATORS FOR MINIMUM 1.0 INCH STATIC DEFLECTION OR

1/2 STATIC DEFLECTION OF ISOLATED EQUIPMENT.

CONNECT WIRING TO ISOLATED EQUIPMENT WITH FLEXIBLE HANGING LOOP.
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One piece fully welded windband

High Temp Curb Seal Rated for Continuous Duty at 1500 F (Factory Attached)

Aluminum Wheel Material

Tapered bushing wheel hub

Breather tube outlet area min. 4.4 sq. in. (sizes 99-480), 2.0 sq. in. (sizes 60-95)

Min. windband material thickness: 0.051" aluminum (060-240), 0.064" aluminum (240HP, 240XP),

      0.080" aluminum (sizes 300-480)

Larger Curb Cap Size - 22 Square

UL/cUL 705 Listed - Supplement SC - "Power Ventilators for Restaurant Exh. Appliances" (Formerly UL 762)

Switch, NEMA-3R, Toggle,

Hinge, Factory Installed

Direct Drive Upblast Centrifugal Roof Exhaust Fan

Item 51 - EF - Roof Mounted : SELECTED OPTIONS AND ACCESSORIES

             *NEC FLA - Based on table 430.​250 or 430.​248 of National Electrical Code 2020. Actual motor FLA may vary for sizing thermal overload, consult factory"

MARK QTY MODEL

DRIVE

 TYPE

VOLUME

(CFM)

EXTERNAL SP

(IN. WG)

TOTAL

EXTERNAL SP

(IN. WG)

FAN SPEED

(RPM)

OUTLET

VELOCITY

(FT/MIN)

INLET

dBA

INLET

SONES

INLET

SONES

(SPHERICAL)

OUTLET

dBA

OUTLET

SONES

FEI

OPERATING

POWER

(HP)

MOTOR

SIZE

(HP)

FEP INPUT

POWER (KW)

ENCLOSURE VOLTAGE CYCLE PHASE

TOTAL

WEIGHT

(LB)

EC

MOTOR

Item 51 - EF - Roof Mounted 1 XCUE-099-VG Direct 600 0.557 0.557
1,318

468.75 53.78 6.9 0 0 00 0.11 0.25 0 TN 115 60 151.2 VariGreen

NEC

FLA*

5.8

MARK INFORMATION FAN INFORMATION SOUND INFORMATION MOTOR INFORMATION

RECOMMENDED EXHAUST DUCT SIZE

STANDARD

FIRE-WRAPPED

16 SQ

8 SQ

DUCT TYPE SIZE

MAXIMUM ROOF OPENING

OVERALL HEIGHT MAY BE GREATER DEPENDING ON

 MOTOR, ADAPTER, AND/OR HINGE BASE.

DUCT DIMENSIONS ARE LARGEST POSSIBLE DUCT TO FIT THROUGH CURB.

CONSULT SYSTEM DESIGN ENGINEER FOR RECOMMENDED DUCT SIZE.

22.00 SQ

3.30

17.49

26.09

Ø 24.88

50.09

(24.00)

See

Table

18.50

SQ

22.00 SQ

Curb Cap

24.00

20.50 20.50
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ENCLOSURE PANEL INSTALLATION DETAIL

FASTEN TO WALL

HARDWARE BY OTHERS

5/16'' BOLTS

PROVIDED BY

MANUFACTURER

CLAMPS

PROVIDED BY MANUFACTURER

HOOD TOP

TYPICAL

HANGER

BRACKET

ON HOODS OVER 120"

NOT TO SCALE

HOOD HANGER BRACKET DETAIL

REFERENCE SCALED DRAWING FOR ACTUAL LOCATIONS

TYPICAL HOOD 

HANGING METHOD

THREADED

ROD (1/2")

WASHER

HANGER

BRACKET

1/2" NUT

MODEL

LENGTH WIDTH HEIGHT

HOOD DIMENSIONS (IN.)

MARK

WIDTH LENGTH DIA. CFM S.P.

COLLAR(S)

EXHAUST

HOOD INFORMATION

HOOD

NO.

COOKING

LOAD /

DUTY

RATING

HOOD

CONSTR.

MUA

CFM

AC

CFM

HANGING

WEIGHT

LBS.

SECTION

LOCATION

TOTAL

CFM

SUPPLY

8 0.355

600.01 48.00 48 SINGLE24XD1-48-S ITEM 50 - TYPE II HOOD

600

97
430 SS 100%

LIGHTING DETAILS

QTY

L

BAFFLE FILTRATION DETAILS

QTY

H

LOCATION

UTILITY CABINET(S)

CONTROLS

HOOD INFORMATION

MARK

FIXTURE TYPE

 BULB / LAMP INFO

FOOT

CANDLES

TYPE / MODEL

MATERIAL

SIZE (IN.)

HOOD

NO.

FIRE SYSTEM

MODELTYPE SIZE INTERFACE

1 ITEM 50 - TYPE II HOOD

HOOD OPTIONS

 UL 710 LISTED W/ OUT EXHAUST FIRE DAMPER - UL #R25625

 16 IN HIGH CEILING ENCLOSURES - FRONT LEFT RIGHT - FIELD INSTALLED

 FACTORY MOUNTED EXHAUST COLLAR(S)

MARK: Item 50 - Type II Hood - SECTION 1

ELEVATION VIEW
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MARK: Item 50 - Type II Hood - SECTION 1

CONDENSATE

DRAIN 1/2 in. NPT

PLAN VIEW

MARK: Item 50 - Type II Hood 

CONDENSATE DRAIN

CONDENSATE GUTTER

SECTION VIEW

HOOD LENGTH

3.63.6

2.6

2.6

8

DIA

24.0

48.0

48.0

4.0

1.0

4.0

80.0

ABOVE

FINISHED

FLOOR

24.0

16.0

120.0
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