
CO2

CO

H

HS

NO2

S

TH

TS

T

MS

(E)

2"

KEYNOTE

CONTINUATION SYMBOL

NUMBER OF SHEET WHERE DETAIL APPEARS

NUMBER OF DETAIL ON SHEET

REVISION NUMBER - SHOWN ON PLANS

GENERAL MECHANICAL SYMBOLS

ROOM NAME AND NUMBER

POINT WHERE NEW CONNECTS TO EXISTING

EXISTING PIPE TAG

ITEM TO BE DEMOLISHED

AREA NOT IN CONTRACT

PIPING BEING DEMOLISHED

ABOVE GROUND PIPING

PIPE SIZE TAG (DIAMETER)

1

-

---

BELOW GROUND PIPING

PIPE INVERT ELEVATION TAG

PIPE SLOPE TAG

Room

1

INVERT: -10' - 1"

1/8" / 12" SLOPE

Ø ROUND
ABV ABOVE
AC AIR CONDITIONING
AD AREA DRAIN
ADD ADDENDUM
AFF ABOVE FINISHED FLOOR
AFUE ANNUAL FUEL UTILIZATION EFFICIENCY
ALT ALTERNATE
AP ACCESS PANEL
ARCH ARCHITECT/ARCHITECTURAL
BFF BELOW FINISHED FLOOR
BLW BELOW
BTU BRITISH THERMAL UNITS
BTUH BRITISH THERMAL UNITS PER HOUR
CAP CAPACITY
CB CATCH BASIN
CFM CUBIC FEET PER MINUTE
CLG CEILING
CO CLEAN OUT
CW COLD WATER
D DEGREE
DB DRY BULB
DIA DIAMETER
DN DOWN
DW DISTILLED WATER
EA EACH
EAT ENTERING AIR TEMPERATURE
ELEC ELECTRICAL
EQUIP EQUIPMENT
EWC ELECTRIC WATER COOLER
EWT ENTERING WATER TEMPERATURE
E/A EXHAUST AIR
EXIST EXISTING
F DEGREES FAHRENHEIT
FCO FLOOR CLEAN OUT
FD FLOOR DRAIN
FD FIRE DAMPER
FDV FIRE DEPARTMENT VALVE
FL FLOOR
FO FUEL OIL
FOV FUEL OIL VENT
FOR FUEL OIL RETURN
FOS FUEL OIL SUPPLY
FPM FEET PER MINUTE
FS FLOOR SINK
FT FOOT/FEET
FTR FIN TUBE RADIATION
GAL GALLON
GC GENERAL CONTRACTOR
GPM GALLONS PER MINUTE
GW GREASE WASTE
HB HOSE BIB
HP HORSE POWER
HTG HEATING
HTR HEATER
HW HOT WATER
HYD HYDRANT
ID INDIRECT
IN INCH
INV INVERT
LB POUND
LB/HR POUNDS PER HOUR
LAT LEAVING AIR TEMPERATURE
LP LOW PRESSURE
LPG LIQUEFIED PETROLEUM GAS

LVR LOUVER
LWT LEAVING WATER TEMPERATURE
M/A MIXED AIR
MAX MAXIMUM
MBH ONE THOUSAND BTU PER HOUR
MCF ONE THOUSAND CUBIC FEET
MD MOTORIZED DAMPER
MECH MECHANICAL
MFR MANUFACTURER
MIN MINIMUM
MISC MISCELLANEOUS
MTR MOTOR
MU/A MAKE-UP/AIR
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NUMBER
NO NORMALLY OPEN
NTS NOT TO SCALE
O OXYGEN
O/A OUTSIDE AIR
ORD OVERFLOW ROOF DRAIN
PD PRESSURE DROP
PIV POST INDICATOR VALVE
PLBG PLUMBING
PRESS PRESSURE
PRV PRESSURE REDUCING VALVE
PSI POUNDS PER SQUARE INCH
PSIG POUNDS PER SQUARE INCH GAUGE
PWR POWER
R DUCT RISER
R/A RETURN AIR
RCP RADIANT CEILING PANEL
RD ROOF DRAIN
REC RECESSED
RED REDUCER
RH RELATIVE HUMIDITY
RL/A RELIEF AIR
RM ROOM
RPM REVOLUTIONS PER MINUTE
RW RAIN WATER
SF SQUARE FOOT
S/A SUPPLY AIR
SAN SANITARY
SF SQUARE FOOT
SD SMOKE DAMPER
SM SURFACE MOUNT
SP STANDPIPE
SP STATIC PRESSURE
STM STEAM
T THERMOSTAT
TD TEMPERATURE DROP
TDR TRENCH DRAIN
TEMP TEMPERATURE
TYP TYPICAL
UG UNDERGROUND
VAC VACUUM
V VENT
VAV VARIABLE AIR VOLUME
VENT VENTILATION
VTR VENT THROUGH ROOF
W WASTE
WB WET BULB
WCO WALL CLEAN OUT
WH WALL HYDRANT

ABBREVIATIONS

1
16"x8"

16"/8"

(E)

F

S

M

B

D

C

16"Ø

E/A

O/A

T/A

L/A

R/A

S/A

EXHAUST AIR

OUTSIDE AIR

RELIEF AIR

RETURN AIR

SUPPLY AIR

TRANSFER AIR

GRILLES, REGISTERS & DIFFUSERS TAG

CFM

EXISTING DUCT TAG

OVAL DUCT SIZE TAG (WIDTH / HEIGHT)

SQUARE DUCT SIZE TAG (WIDTH x HEIGHT)

HVAC SYMBOLS

RECTANGULAR SUPPLY/OUTSIDE AIR DUCT RISE

RECTANGULAR RETURN/TRANSFER AIR DUCT RISE

MECHANICAL EQUIPMENT TAGS

ROUND DUCT SIZE TAG (DIAMETER)

LINEAR DIFFUSER TAG

CFM

TYPE (SEE SCHEDULE) NUMBER OF SLOTS /
ACTIVE SLOT LENGTH (PLENUM 
LENGTH) /
NECK SIZE

DUCT BEING DEMOLISHED

ELEVATION (CENTER OF FACE)

ROUND SUPPLY/OUTSIDE AIR DUCT RISE

ROUND RETURN/TRANSFER AIR DUCT RISE

RECTANGULAR EXHAUST/RELIEF AIR DUCT RISE

ROUND EXHAUST/RELIEF AIR DUCT RISE

DROP

DROP

DROP

DROP

DROP

DROP

GE/A GREASE EXHAUST AIR

SE/A SMOKE EXHAUST AIR

EQUIPMENT BY OTHERS
(REFER TO OTHER DISCIPLINE 
FOR ADDITIONAL 
INFORMATION)

EXISTING EQUIPMENT 
TO REMAIN

FLUE EXHAUST GAS FLUE

C/A COMBUSTION AIR

S-O/A CONDITIONED OUTSIDE AIR

VAV-XX

10' - 0"

(E)VAV-XX

VAV-XX

400
SLB3

300
SD1

400
SD9

LINEAR BAR GRILLE

LINEAR SLOT DIFFUSER

DIFFUSER

ROUND DIFFUSER WITH
ADJUSTABLE PATTERNS

LOUVERED DOUBLE
DEFLECTION GRILLE

500
SG7

200
LSD1

200
LSD1

18' - 0"

200
LSD1

SECTION TOTAL TRACK LENGTH

500
RG9

LOUVERED GRILLE

500
RG2

EGGCRATE RETURN
GRILLE

BOTTOM OF EQUIPMENT 
ELEVATION

505 lb

RTU-XX

RTU-XX

3.0 ton

115000 Btu/h
115 CFH

RTU-XX

Htg: 3.7 GPM

VAV-XX

HEATING COIL 
FLOW

OPERATING WEIGHT 
NOT INCLUDING CURB

FUEL INPUT
GAS PIPE FLOW

NOMINAL COOLING 
CAPACITY

VAV BOX

ROOFTOP UNIT

DATA DEVICE TAGS

DAMPER TAGS

VAV-XX

RTU-XX

EQUIPMENT ID
SYMBOL

BBB
INLET COLLAR DAMPER

MANUAL BALANCING DAMPER

BACKDRAFT DAMPER

COMBINATION FIRE/SMOKE
DAMPER

FIRE DAMPER

SMOKE DAMPER

MOTORIZED DAMPER

SENSOR

MANUAL SWITCH

THERMOSTAT

TEMPERATURE SENSOR

TEMPERATURE & HUMIDITY SENSOR

HUMIDITY SENSOR

NITROGEN DIOXIDE SENSOR

CARBON MONOXIDE SENSOR

CARBON DIOXIDE SENSOR

HUMIDISTAT

TYPE MARK
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MECHANICAL GENERAL NOTES

A SUPPLY AND RETURN PIPING TO COILS ARE THE SAME SIZE.

B COORDINATE ALL NEW MECHANICAL WORK WITH WORK BY ALL OTHER TRADES PRIOR TO
BEGINING CONSTRUCTION.  NO WORK IW  TO BE INBSTALLED OR FABICATED UNTIL AFTER
PROJECT COORDIANTION HAS BEEN COMPLETED.

C ALL DUCTWORK SHAL LBE INSTALLED AS TIGHT TO THE STURCTURE AS POSSIBLE.

D CONDENSATE DRAINS SHALL BE SUPPLIED FOR ALL COOLING EQUIPMENT. CONTRACTOR
SHALL ENSURE PROPER INSTALLATION AND DRAINAGE AS REQUIRED BY FEDERAL, STATE, AND
LOCAL CODES. CONDENSATE PIPING SHALL BE TYPE "L" COPPER.

E PROVIDE A 4" HOUSEKEEPING PAD FOR EACH PIECE OF MECHANICAL EQUIPMENT.
COORDINATE SIZES WITH MECHANICAL EQUIPMENT SELECTED.

F ALL SUPPLY, RETURN, AND EXHAUST DUCTWORK SHALL BE RATED FOR PRESSURE CLASS OF
2" W.G. UNLESS NOTED OTHERWISE.

* THIS CONTRACTOR SHALL BE REQUIRED TO REPLACE FILTERS ON HVAC EQUIPMENT AFTER
ALL DUST PRODUCING CONSTRUCTION HAS BEEN COMPLETED AND PRIOR TO THE FINAL
PUNCH.

PROJECT GENERAL NOTES

* REMOVE ALL UNUSED PIPING, DUCTWORK AND ACCESSORIES.

* THE MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR FIELD VERIFYING, PRIOR TO
FINAL BID, ALL EXISTING CONDITIONS FOR PLUMBING AND MECHANICAL SYSTEMS WITHIN
TENANT SPACE AND WITHIN CLOSE PROXIMITY OF TENANT SPACE.

* THE MECHANICAL CONTRACTOR SHALL PERFORM SERVICE AND REPAIR ON THE EXISTING
EQUIPMENT AND ITS ACCESSORIES AS FOLLOWS:  CLEAN ALL COILS, REPLACE THE FILTERS
AND BELTS, INSPECT, REPAIR, OR REPLACE THE ECONOMIZERS, DRIVES AND FAN BEARINGS,
MOTORS, CONTROL COMPONENTS, VALVES AND ANY OTHER ITEM NECESSARY FOR A
COMPLETE AND PROPER OPERATING SYSTEM.  THIS CONTRACTOR SHALL ALSO VISIT THE SITE,
PRIOR TO FINAL BIDDING, AND VERIFY ALL EXISTING SITE CONDITIONS.  PROVIDE ALL MATERIAL
AND COMPONENTS AS NEEDED TO BRING THE UNITS TO FULL COMPLIANCE OF THE
LANDLORD'S CRITERIA AND LOCAL AUTHORITY HAVING JURISDICTION.

* WHERE FLOOR DRAINS OCCUR WITHIN THE LIMITS OF CONSTRUCTION, PREVENT
CONSTRUCTION DEBRIS FROM ENTERING DRAIN BODY BY SEALING DRAIN OPENING PRIOR TO
START OF WORK.

* COORDINATE INSTALLATION OF PIPING, DUCTWORK, CONDUIT, LIGHTS, CABLE TRAY,
STRUCTURE, AND EQUIPMENT TO PREVENT CONFLICTS.

* THE CONTRACTOR SHALL BE FAMILIAR WITH ALL THE CONDITIONS BOTH EXISTING AND THOSE
ILLUSTRATED BY THESE DOCUMENTS AS WELL AS THOSE WHICH CAN BE REASONABLY
ANTICIPATED INCLUDING, BUT NOT LIMITED TO ARCHITECTURAL, ELECTRICAL, VENTILATION,
PLUMBING, AND OTHER SYSTEMS INVOLVED ON THIS PROJECT.

* FINAL PRODUCT SHALL BE A COMPLETE AND FUNCTIONING SYSTEM, AND SHALL CONFORM TO
ALL REQUIREMENTS OF APPLICABLE FEDERAL, STATE, AND LOCAL CODES, INCLUDING BUT NOT
LIMITED TO THE INTERNATIONAL BUILDING CODE AND INTERNATIONAL MECHANICAL CODE.

* LOCATE EQUIPMENT REQUIRING ACCESS 2'-0" MAXIMUM ABOVE CEILING.

* ALL ROOF MOUNTED EQUIPMENT SHALL BE A MINIMUM 10'-0" FROM EDGE OF ROOF.

* LOCATE DUCTWORK, PIPING AND MECHANICAL EQUIPMENT AWAY FROM THE SPACE ABOVE
ELECTRICAL PANELS. TRANSFORMERS AND OTHER ELECTRICAL EQUIPMENT.

* FIRE SEAL AROUND DUCT AND PIPING PENETRATIONS OF FIRE RATED WALLS. REFER TO
SPECIFICATION.

* PROVIDE SLEEVES AND/OR OPENINGS TO RUN PIPES AND DUCTS THROUGH FOUNDATIONS,
FLOORS, WALLS, AND ROOF.

* ADJUST PIPING AND DUCTWORK SIZES TO PROPERLY CONNECT TO MECHANICAL EQUIPMENT.

* REFER TO PLUMBING SERIES DRAWINGS FOR GAS AND A.C. CONDENSATE DRAIN PIPING.

* PIPE SIZES SHOWN SHALL BE CONTINUED IN THE DIRECTION OF FLOW UNTIL ANOTHER SIZE IS
SHOWN.

* FOR DETAILS, EQUIPMENT CONNECTIONS, AND PIPE SIZES NOT SHOWN  ON THE SEGMENTS,
REFER  TO DETAILS, SCHEDULES, AND SPECIFICATIONS.

* INSTALL ALL EQUIPMENT IN ACCORDANCE WITH THE RESPECTIVE MANUFACTURER'S WRITTEN
INSTALLATION INSTRUCTIONS, AT A LEVEL OF QUALITY AND WORKMANSHIP CONSISTENT WITH
THE SPECIFICATIONS.

* LOCATIONS OF PIPING, DUCTWORK AND EQUIPMENT AS INDICATED ON THE DRAWING, ARE
APPROXIMATE AND SUBJECT TO MINOR ADJUSTMENTS IN THE FIELD. WORK SHALL BE
COORDINATED WITH ALL OTHER TRADES TO AVOID INTERFERENCE IN THE FIELD.

* INSTALL EXPOSED PIPING AND DUCTWORK AS HIGH AS PRACTICAL IN ROOMS WITHOUT
CEILINGS.

Revisions / Submissions
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3

IRH-11

1 IRH-3

4"Ø

4"Ø

IRH-21

IRH-41

4"Ø

12

12

4"Ø

3

EF-2
21

10" / 24x24
250SD2

10" / 24x24
250SD2

10" / 24x24
250SD2

12"x12" / 24x24
750RG1

EF-15

14

10"Ø10"Ø

12
"x

12
"

10"Ø
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"x

12
"

10"x10" / 24x24
310RG1

10"X10"
DOWN

16
"x

14
"

16
"x

14
"

8"x8"

4

8"x8"

6"x6"
6"x6"

6"x6"

8"Ø

8"Ø18

FRN-1

6

16

15

16"x14"

177

8" / 24x24
155SD2

8" / 24x24
155SD2

6" / 12x12
80SD-2

6" / 12x12
80SD-2

6"x6" / ---
100EG1

6"x6" / ---
100EG1
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1/8" = 1'-0"M1.0

1 MECHANICAL - FIRST FLOOR

Revisions / Submissions

ID Description Date

1/4" = 1'-0"

ENLARGED FLOOR PLAN - MECHANICAL

CODED NOTES

1 SUSPEND THE RADIANT HEATER WITH STANDARD REFLECTOR FROM THE ROOF STRUCTURE ABOVE. THE MECHANICAL
CONTRACTOR SHALL PROVIDE ALL ADDITIONAL SUPPORT STEEL THAT IS REQUIRED TO SUSPEND THE HEATING UNIT. DIRECT
REFLECTOR AT 45 DEGREE ANGLE TOWARD OVERHEAD DOOR. PROVIDE AND INSTALL HANGERS AND CLIPS FOR
RADIANT HEATER AND SHIELD AT EVERY 36" ON CENTER MAXIMUM.

2 SUSPEND THE UNIT GAS-FIRED HEATER WITH INTEGRAL THERMOSTAT FROM THE ROOF STRUCTURE ABOVE. THE MECHANICAL
CONTRACTOR SHALL PROVIDE ALL ADDITIONAL SUPPORT STEEL THAT IS REQUIRED TO
SUSPEND THE UNIT HEATER UNIT.

3 EXTEND 8" TYPE B FLUE THROUGH ROOF TO ROOF CAP PER MANUFACTURER RECOMMENDATION. INSTALL FLUE PER
RADIANT HEATER MANUFACTURER'S INSTALLATION INSTRUCTION.

4 EXTEND EXHAUST DUCT THROUGH ROOF TO ROOF CAP AND TRANSITION AS REQUIRED.

5 SUPPORT INLINE EXHAUST FAN FROM THE ROOF STURCTURE WITH HANGING RODS VIBRATION ISOLATORS.

6 HORIZONTAL GAS-FIRED FURNACE WITH DX COOOLING EVAPORATOR COIL TO BE LOCATED ON EQUIPMENT PLATFORM. UNIT
TO BE SUPPORTED FROM OVERHEAD STRUCTURAL MEMBERS WITH HANGING RODS AND
VIBRATION ISOLATORS.

7 ROUTE REFRIGERANT LINES FROM AIR COOLED CONDENSING UNIT TO HORIZONTAL GAS-FIRED FURNACE. SIZE REFRIGERANT
LINES PER
MANUFACTURER RECOMMENDATION AND SUPPORT LINES FROM ROOF STRUCTURES.

8 EXTEND REFRIGERANT LINES DOWN WALL TO AIR COOLED CONDENSING UNIT SIZE REFRIGERANT LINES PER
MANUFACTURER RECOMMENDATION.

9 PROVIDE 4" HOUSEKEEPING FOR CONDENSING UNIT. CONTRACTOR COORDINATE LOCATION WITH LANDSCAPING PLAN.
MECHANICAL CONTRACTOR MUST ENSURE ALL MANUFACTURER REQUIRED
CLEARANCES PER MANUFACTURER RECOMMENDATION. ALL EXTERIOR PIPING LOCATED OUTSIDE THE BUILDING ENVELOPE
TO BE LOCATED WITH AND EXTERIOR ENCLOSURE PER MANUFACTURER RECOMMENDATION.

10 EXTEND 4" ROUND VENT AND COMBUSTION AIR VENT THROUGH ROOF TO REZNOR VENT KIT.

11 PROVIDE MANUAL MOTOR STARTER AT 48" A.F.F. FOR ROOF MOUNTED EXHAUST FAN (EF-2).  COORDINATE LOCATION OF
MANUAL MOTOR STARTER WITH OWNER PRIOR TO ROUGH-IN.

12 EXTEND 8" COMBUSTION AIR THROUGH ROOF TO ROOF CAP.

13 CONTRACTOR SHALL FURNISH AND INSTALL A THERMOSTAT. THERMOSTAT SHALL BE MOUNITED AT 48"AFF. COORDINATE
LOCATION OF THERMOSTAT
WITH OWNER PRIOR TO ROUGH-IN. THE ENTIRE CONTROL SYSTEM SHALL BE PROVIDED COMPLETE IN EVERY RESPECT BY
THE MECHANICAL
CONTRACTOR AND BE COMPATIBLE WITH INFRARED HEATER MANUFACTURER.

14 WALL MOUNTED PROGRAMMABLE THERMOSTAT AT 48" A.F.F. FOR
GAS-FIRED FURNACE. THERMOSTAT SHALL BE COMPATIBLE WITH FURNACE MANUFACTURER.

15 EXTEND REFRIGERANT LINES TO GAS-FIRED FURNACE. SIZE REFRIGERANT LINES PER MANUFACTURER RECEOMMENDATION,

16 PROVIDE AND INSTALL MOTORIZED OUTSIDE AIR DAMPER IN OUTSIDE AIR DUCT. PROVIDE ULTRA-LOW LEAKAGE PARALLEL
BLADE MODULATING
DAMPER EQUAL TO HONEYWELL #D642, SIZED TO MATCH DUCT DIMENSIONS DUCT.   SUPPLY LINKAGE TO MATCH FACTORY
SUPPLIED AC TUATOR
(HONEYWELL #M6415A). CONTROLS AND ACTUATORS FACTORY FURNISHED WITH FAN COIL UNIT. OUTSIDE AIR DAMPER TO BE
INTERLOCK WITH FAN
COIL UNIT CONTROLS SO DAMPER IS OPEN IN A MINIMUM SETTING (REFER TO MECHANICAL SCHEDULE ON SHEET M-200) AND
OUTSIDE AIR DAMPER
WILL BE CLOSED DURING UNOCCUPIED MODE

17 PROVIDE AND INSTALL DUCT MOUNTED SMOKE DETECTOR IN THE RETURN AIR DUCTWORK IN ACCORDANCE WITH LOCAL
MECHANICAL CODE. SMOKE
DETECTOR WILL SHUT DOWN AIR HANDLING UNIT UP ON DETECTION OF SMOKE AND SIGNAL FIRE ALARM SYSTEM (IF
APPLICABLE)

18 EXTEND OUTSIDE AIR FLUE AND COMBUSTION FLUE FROM FURNACE THROUGH ROOF TO CARRIER CONCENTRIC VENT KIT.
COORDINATE SIZE
OF OUTSIDE AIR AND COMBUSTION AIR FLUES WITH FURNACE MANUFACTURER PRIOR TO ROUGH-IN

19 GREENHECK MODEL IC-24-B3-JI  AIR CIRCULATOR WALL MOUNTED FAN.  FAN SHALL HAVE A CAPACITY OF  BETWEEN 6100 CFM
WITH A VELOCITY OF 1075 F.P.M., 1/3 MOTOR HP, 120 VOLTAGE 1 PHASE AND OSHA-COMPLIANT ZINC PLATED WIRE GUARD
(CERTIFICATIONS UL 507).  PROVIDE FAN GREENHECK MODEL BKT-WPC-100-OD MOUNTING BRACKET PER MANUFACTURER
RECOMMENDATIONS.  CONTRACTOR COORDINATE LOCATION AND MOUNTING HEIGHT OF FAN WITH OWNER PRIOR TO
ROUGH-IN.

20 CONTRACTOR PROVIDE MANUAL WALL SWITCH AT 48" A.F.F FOR CIRCULATOR FAN.  COORDINATE LOCATION WITH OWNER
PRIOR TO ROUGH-IN.

21 PROVIDE ROOF MOUNTED EXHAUST FAN WITH  SLOPED ROOF CURB.  COORDINATE SLOPED OF ROOF WITH GENERAL
CONTRACTOR PRIOR TO ROUGH-IN.  EXTEND 28"x28'" EXHAUST DUCT FROM EXHAUST FAN THROUGH  DRYWALL CEILING IN
SERVICE BAYS.  COVER EXHAUST OPENING IN CEILING WITH WIRE MESH.

04/25/2023



METAL GAUGE FOR DUCTWORK TO BE AS FOLLOWS:

ROUND DUCT 3 TO 19 INCHES TO BE 26 GAUGE

RECTANGULAR DUCT UP TO 12 INCHES WIDE TO BE 26 GAUGE

RECTANGULAR DUCT 13 TO 30 INCHES WIDE TO BE 24 GAUGE.

RECTANGULAR DUCT ABOVE 30 INCHES WIDE TO BE 22

GAUGE.

HANGER SPACING:

DUCT FACE AREA FROM 0 TO 4 SQ. FT. HANGERS 98" O.C. MAX
DUCT FACE AREA FROM 4 TO 10 SQ. FT. HANGERS 72" O.C. MAX
DUCT FACE AREA FROM 10 AND GREATER HANGERS 48" O.C. 
MAX

WHERE DUCTS ARE LESS THAN 2 SQ. FT. IN FACE AREA, 
HANGERS
SHALL BE NOT LESS THAN 1"x1/16" STRAP STEEL.

WHERE DUCT ARE GREATER THAN 2 SQ. FT. IN FACE AREA. 
HANGERS
SHALL BE NOT LESS THAN 1"x1/8" STRAP STEEL.

WHERE DUCT ARE 8 SQ. FT. IN FACE AREA. HANGERS SHALL BE  
BRACED
BY 1"x1"x1/8" STEEL ANGLES ALL AROUND, SPACED NO MORE THAN 
FOUR
FEET ON CENTERS.WHERE DUCTS ARE OVER 48" WIDE. THE HANGERS SHALL BE 
BROUGHT
DOWN UNDER THE DUCT SIDES 4" AND FASTENED TO THE BOTTOM.

STEEL STRAP HANGER

DUCTWORK

SELF-TAPPING, 
SHEET
METAL SCREW (TYP.)

VOLUME DAMPER.
HANDLE TO BE
INSTALLED MAXIMUM
OF 5'-0" ABOVE 
CEILING.

STRAP CLAMP (TYP.)

ROUND FLEXIBLE DUCT
CONNECTION, SAME 
SIZE
AS DIFFUSER NECK SIZE.
(MAX. 5 FT.)

FINISHED CEILING

TEE BAR OR 
MOUNTING
FRAME

THERMAL 
INSULATING
BLANKET WHERE
REQUIRED.

SUPPLY AIR DIFFUSER

INSULATED
ROUND DUCT

TO S.A.
MAIN

AIR

FLOW

ALL DUCT LINER
TRANSVERSE EDGES TO
BE COATED W/ ADHESIVE
IN ACCORDANCE W/
SMACNA STANDARDS.
(TYP.)

FLANGED AND GASKETED JOINT
OR DUCT CONNECTION AND RE-
INFORCEMENT IN ACCORDANCE
W/ SMACNA 2" W.G. CLASS, SEAL
NON-GASKETED TRANS- VERSE
JOINTS IN ACCORDANCE W/
SMACNA CLASS "C". (TYP.)

MAIN DUCT

FASTEN W/ MIN. (3) SHT.
MTL. SCREWS, SEAL W/
DUCT TAPE AND
MASTIC.

TAPE DOWN EXTERNAL
INSULATION.

CONICAL OR 
BELLMOUTH
SPIN- IN FITTING, SEAL
AIRTIGHT W/ MASTIC.

ROUND RIGID DUCT

1" WRAPPED INSULATION

1" ACOUSTICAL
LINING.

TYP

1         INSULATED SUPPLY DUCT.

2        FLEXIBLE CONNECTION.

3        GALVANIZED ALL THREAD ROD W/

          VIBRATION ISOLATOR (TYP.).

4        FILTER RACK AND ACCESS DOOR

          (2" 30% EFF.).

5        CONDENSATE LINE WITH TRAP.

          REFER CONDENSATE DRAIN TRAP

          DETAIL.

6        REFRIGERANT LINES, SUCTION

          LINE INSULATED WITH 3/4"

          ARMFLEX.

7.       SERVICE ACCESS PANEL.

8        RETURN AIR DUCT W/1/2"

          ACOUSTIC LINING (MIN. OF 10'-0").

9        VENT PER MANUFACTURER'S

          RECOMMENDATIONS.

10.      COMBUSTION AIR INTAKE.

11.      GAS TRAIN, PLUG VALVE. UNION

          AND DIRT LEG.

12       HIGH WATER ALARM IN

          CONDENSATE DRAIN PAN. WIRE

          TO BREAK 24 VOLT CONTROL

          POWER IN THE CASE OF A HIGH

          WATER EVENT.

KEYED NOTES:

1

2

10
9

7

6

5

8

4

3

11

11

DESIGN WEATHER PARAMETERS

HVAC LOAD CALCULATIONS

in wg

kW

BHP

0.00

0.00

0.00

0.0

1 of 1

55.0

48

0.100

53.0

78.1 / 64.5

80.4 / 73.9

AUG 1600

User-Modified

Jan to Dec

1483.0

1

Fan static

Fan motor kW

Fan motor BHP

Max zone temperature deviation

Zone T-stat Check

Design supply temp.

Resulting RH

Bypass Factor

Coil ADP

Leaving DB / WB

Entering DB / WB

OA DB / WB

Load occurs at

Sizing Data

Calculation Months

Floor Area

Number of zones

CFM/SF

CFM

CFM

CFM

CFM

CFM

MBH

MBH

Tons

0.88

1262

1300

7.74

26.1

403.3

0.797

1300

1300

1300

30.8

38.7

3.2

Individual peak space loads

Sum of space airflow rates

SZCAV

UNDEF

SALES

    Actual max CFM/SF

    Standard CFM

    Actual max CFM

Supply Fan Sizing Data

    Water flow @ 10.0 °F rise

    BTU/(hr-sf)

    Cfm/Ton

    Sensible heat ratio

    Sum of peak zone CFM

    Max block CFM

    Coil CFM at Aug 1500

    Sensible coil load

    Total coil load

    Total coil load

Central Cooling Coil Sizing Data

    Space CFM

    Zone CFM

    Zone and Space Sizing Method:

Sizing Calculation Information

    Air System Type

    Equipment Class

    Air System Name

Air System Information

ZONE LOADS

Window & Skylight Solar Loads

Wall Transmission

Roof Transmission

Window Transmission

Skylight Transmission

Door Loads

Floor Transmission

Partitions

Ceiling

Overhead Lighting

Task Lighting

Electric Equipment

People

Infiltration

Miscellaneous

Safety Factor

>> Total Zone Loads

Zone Conditioning

Plenum Wall Load

Plenum Roof Load

Plenum Lighting Load

Return Fan Load

Ventilation Load

Supply Fan Load

Space Fan Coil Fans

Duct Heat Gain / Loss

>> Total System Loads

Central Cooling Coil

Central Heating Coil

>> Total Conditioning

Key:

DESIGN COOLING

COOLING DATA AT AUG 1600

COOLING OA DB / WB  89.4°F / 73.9°F

Details

156 SF

1504 SF

1116 SF

156 SF

0 SF

140 SF

823 SF

0 SF

0 SF

0 W

1433 W

2500 W

16

-

-

0% / 0%

-

-

0%

70%

30%

1300 CFM

180 CFM

1300 CFM

-

0%

-

-

-

-

Positive values are clg loads

Negative values are htg loads

Sensible

(BTU/hr)

9923

1089

2730

1043

0

478

0

0

0

0

4350

7852

3009

0

0

0

29775

28383

0

0

0

0

2463

0

0

0

30847

30847

0

30847

Latent

(BTU/hr)

-

-

-

-

-

-

-

-

-

-

-

-

3348

0

0

0

3348

3348

-

-

-

-

4481

-

-

-

7829

7833

-

7833

DESIGN HEATING

HEATING DATA AT DES HTG

HEATING OA DB / WB 1.0°F /-0.6°F

Details

156 SF

1504 SF

1116 SF

156 SF

0 SF

140 SF

823 SF

0 SF

0 SF

0

0

0

0

-

-

0%

-

-

0

0

0

1300 CFM

180 CFM

1300 CFM

-

0%

-

-

-

-

Positive values are htg loads

Negative values are clg loads

Sensible

(BTU/hr)

-

4670

3350

6329

0

2898

2437

0

0

0

0

0

0

0

0

0

19685

19180

0

0

0

0

12827

0

0

0

32006

0

32006

32006

Latent

(BTU/hr)

-

-

-

-

-

-

-

-

-

-

-

-

0

0

0

0

0

0

-

-

-

-

0

-

-

-

0

0

-

0

Design Parameters:

    City Name

    Location

    Latitude

    Longitude

    Elevation

    Summer Design Dry-Bulb

    Summer Coincident Wet-Bulb

    Summer Daily Range

    Winter Design Dry-Bulb

    Winter Design Wet-Bulb

    Atmospheric Clearness Number

    Average Ground Reflectance

    Soil Conductivity

    Local Time Zone (GMT +/- N hours)

    Consider Daylight Savings Time

    Simulation Weather Data

    Current Data is

    Design Cooling Months

MASON

OH

39.0

84.3

810.0

90.0

74.0

19.3

1.0

1.0

1.00

0.20

0.800

5.0

No

(TM2)

2001 ASHRAE Handbook

January to December

Deg.

Deg.

ft

°F

°F

°F

°F

°F

BTU/(hr-ft-°F)

hours

59.7 /83.2

21.6

Des Htg

Ent. DB / Lvg DB

Load occurs at

CFM/SF

CFM

MBH

1300

1300

32.0

    Max coil at CFM

    Coil CFM at Des Htg

    Max coil load

Central Heating Coil System

CFM/SF3.2    Water flow @ 20.0 °F drop

CFM/person11.00CFM/person

CFM/SF

CFM

0.12

180

    CFM/SF

    Design airflow CFM

Outdoor Ventilation Air Data

BTU/(hr-sf)

°F

°F

°F

%

°F

°F

°F

°F

460.1    Sf/Ton

COLUMBUS, OHLocation

55.5 / 54.3

METAL GAUGE FOR DUCTWORK TO BE AS FOLLOWS:

ROUND DUCT 3 TO 19 INCHES TO BE 26 GAUGE

RECTANGULAR

HANGER SPACING:

DUCT FACE AREA FROM 0 TO 4 SQ. FT. HANGERS 98" O.C. MAX
DUCT FACE AREA FROM 4 TO 10 SQ. FT. HANGERS 72" O.C. MAX
DUCT FACE AREA FROM 10 AND GREATER HANGERS 48" O.C. 
MAX

WHERE DUCTS ARE LESS THAN 2 SQ. FT. IN FACE AREA, 
HANGERS
SHALL BE NOT LESS THAN 1"x1/16" STRAP STEEL.

WHERE DUCT ARE GREATER THAN 2 SQ. FT. IN FACE AREA. 
HANGERS
SHALL BE NOT LESS THAN 1"x1/8" STRAP STEEL.

WHERE DUCT ARE 8 SQ. FT. IN FACE AREA. HANGERS SHALL BE  
BRACED
BY 1"x1"x1/8" STEEL ANGLES ALL AROUND, SPACED NO MORE THAN 
FOUR
FEET ON CENTERS.

STEEL STRAP HANGER

CLEAR METAL SPIRAL
GALVANIZED DUCTWORK
TO BE EXPOSED (NOT
PAINTED) TYP. FOR ALL
PARTS

SELF-TAPPING, SHEET
METAL SCREW (TYP.)

R=2"

DUCT SIZE OVER 36"X36"

VANES PRE-ASSEMBLED ON RUNNER PLATES

PLATE SAME GAUGE AS DUCT

USE GALVANIZED VANES FOR GALVANIZED

OR ALUMINUM DUCTS

9"

3 1/4" 1 1/2"

SQ. ELBOW WITH TYPE "A"

DOUBLE THICKNESS VANES

SQ. ELBOW WITH SINGLE

THICKNESS VANES

M-Engineering
750 Brooksedge Blvd. 

Westerville, Ohio  43081 
phone: 614.839.4639 

fax: 614.839.2222
www.mengineering.us.com
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1" = 1'-0"

DUCT SUPPORT SCHEMATIC

1" = 1'-0"

DIFFUSER MOUNTING SCHEMATIC

1" = 1'-0"

TYP. ROUND DUT TAKE-OFF SCHEMATIC

1" = 1'-0"

GAS FURNACE SCHEMATIC

1" = 1'-0"

ROUND DUCT SUPPORT SCHEMATIC

1" = 1'-0"

TURNING VANES SCHEMATIC

Revisions / Submissions

ID Description Date

4/25/2023



NOTES :

1. SYMBOLE KEY -
    FIRST LETTER: S-SUPPLY, R-RETURN, E-EXH, T-TRANSFER
    SECOND LETTER: D-DIFFUSER, R-REGISTER, G-GRILLE

2. PROVIDE OPTIONAL DIRECTIONAL THROW FEATURE FOR
    OTHER THAN 4-WAY

3. FINISH -
    "A"  WHITE
    "B"  WHITE - G.C. TO FIELD PAINT TO MATCH CEILING OR
    WALL WITH ENAMEL FINISH.

4. VOLUME DAMPER -
    FACTORY FURNISHED. OPPOSED BLADE OR BUTTERFLY
    WHERE AVAILABLE. ADJUSTABLE FROM FACE.

5. BORDER STYLE -
    "A"  SURFACE MOUNTED
    "B"  LAY-IN, PROVIDE WITH PLASTER FRAME
           FOR DRYWALL CEILING MOUNTING.
    "C"  LAY-IN FRAME FOR T-BAR CEILING.

6. PROVIDE BOOT FOR DUCT MOUNTING.

SYMBOL
(1)(2)

MANUFACTURER
CATALOG
NUMBER

NOMINAL SIZE

MOD. NECK CLG. OTHER STEEL ALUM.

MOUNTING MATERIAL FINISH
(3)

DPR.
(4)

BORDER 
(5) REMARKS

SD-1 CB24"x24"
TITUS
OMNI

REFER
TO PLAN

RG-1 C24"x24"TITUS
355RL

B22"x22"

EG-1 C12"x12"
TITUS
50F

B10"x10"

SD-2 CB12"x12"
TITUS
OMNI

REFER
TO PLAN

AIR DEVICE SCHEDULE

TAG
CARRIER
MODEL
# N

O
M

. 
T

O
N

S

REF
TYPE

NOM. 
COMP

COMPRESSOR

CAPACITY 
STEPS

REMARK

CU-1 4.0 R-22 1 1
208

COOLING
CAPACITY
  (BTU)

48,000

VOLTS

ELEC. DATA

PHASE

1
24ABB348

EER

PROVIDE UNIT
HOUSEKEEPING PAD

13.0

AIR COOLED CONDENSING SCHEDULE

TAG
MODEL

TYPE

AIRFLOW GAS HEATING SECTION ELECTRICAL DATA

REMARKS
CFM

MBH
INPUT

MBH
OUTPUT

GAS SUPPLY
PRESSURE HP FLA VOLTS / PH.

MIN. MAX.

UH-1

REZNOR

UDX-125 GAS-FIRED 1537 125,000 99,600 7" 14" 1/20 3.8

M.C.P

15 120V. 1∅

SUPPORT HEATER FROM ROOF STRUCTURE WITH HANGING
RODS WITH VIBRATION ISOLATORS.  DISCONNECT BY

ELECTRICAL CONTRACTOR.

UNIT HEATER SCHEDULE (GAS)

TAG
MODEL

TYPE

AIRFLOW ELECTRIC CAPACITY ELECTRICAL DATA

REMARKS
CFM KW

MBH
OUTPUT

HP FLA VOLTS / PH.

UH-2

QMARK

MUH-07-02 ELECTRIC 650 7.5 25,600 1/30 3.8

M.C.P

19.1 208V. 3∅

SUPPORT HEATER FROM ROOF STRUCTURE WITH HANGING
RODS WITH VIBRATION ISOLATORS.  DISCONNECT BY

ELECTRICAL CONTRACTOR.

UNIT HEATER SCHEDULE (ELECTRIC)

IRH-1 ROBERT GORDON CTH2V 161

IRH-2 ROBERT GORDON

IRH-3 ROBERT GORDON

IRH-4 ROBERT GORDON

CTH2V

CTH2V

CTH2V

161

161

161

120V/1∅

REMARKS

120V/1∅

120V/1∅

120V/1∅

MODELTAG MANUFACTURER WEIGHT
LBS

HEATING CAPACITY

MBH
INPUT

GAS SUPPLY PRESSURE

MIN. MAX.

100,000 7" 14"

100,000 7" 14"

100,000 7" 14"

100,000 7" 14"

LENGTH OF
STRAIGHT

TUB

30'-0"

30'-0"

30'-0"

30'-0"

EXHAUST
FLUE

4"∅

4"∅

4"∅

4"∅

COMBUSTION
AIR INLET

4"∅

4"∅

4"∅

4"∅

PROVIDE HEATER WITH
STANDARD REFLECTOR AND END CAPS

VOLTAGE/
PHASE

PROVIDE HEATER WITH
STANDARD REFLECTOR AND END CAPS

PROVIDE HEATER WITH
STANDARD REFLECTOR AND END CAPS

PROVIDE HEATER WITH
STANDARD REFLECTOR AND END CAPS

INFRARED HEATING SCHEDULE

NOTE:  THROW AWAY FILTER EXTERNAL STATIC PRESSURE (ESP) INCLUDES COOLING COIL
PRESSURE DROP.  PROVIDE HORIZONTAL UNIT ADEQUATE SPACE FO5R CONDENSATE TRAP CLEARANCES.

TAG TYPE

AIRFLOW HEATING ELECTRICAL DATA

SUPPL
Y
(CFM)

RETURN 
(CFM)

OUTSIDE 
(CFM)

ESP

(IN. H₂O)

MBH
INPUT

MBH
OUTPUT

AFUE

GAS SUPPLY
PRESSURE

M.CA. MAX. VOLTS / PH

REMARKS

MIN. MAX.

FRN-1 59TP5A-120 HORIZONTAL
97%
MIN.

SUPPORT FURNACE FROM ROOF STRUCTURE WITH
HANGING RODS WITH VIBRATION ISOLATORS.  DISCONNECT

BY ELECTRICAL CONTRACTOR.

MODEL

CARRIER

1,300 1,050 250 0.60 120,000 117,000 7" 14" 120V 1∅12.3 16.1

GAS FURNACE SCHEDULE M-Engineering
750 Brooksedge Blvd. 

Westerville, Ohio  43081 
phone: 614.839.4639 

fax: 614.839.2222
www.mengineering.us.com
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EXHAUST FAN SCHEDULE

Identity
Mark

MANUFACTURE
R

MODEL
NO. TYPE

ARRANGEME
NT

FAN

UNIT
WEIGHT MOCP VOLT PH REMARKS

AIRFLOW PRESS MOTOR

DESIGN ESP
POWE

R RPM

EF-1 GREENHECK BSQ-90 INLINE IN-LINE 300 CFM 0.50 in-wg 0.25 hp 1211 77 lb 15 120 V 1 SUPPORT FAN FROM STRUCTURE WITH
HANGING RODS WITH VIBRATION

ISOLATORS.

EF-2 GREENHECK GB-330 EXTERIOR DOWNFLOW 7400 CFM 0.25 in-wg 0.76 hp 370 485 lb 35 120 V 1 PROVIDE FAN WITH SLOPE ROOF CURB

04/25/2023

NTAB

NTAB

NTAB

NTAB

NTAB

NTAB

NTAB

NTAB

NTAB

NTAB
FUTURE
BELT

NTAB



SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC

SECTION 23 05 19 - METERS AND GAGES FOR HVAC PIPING

SECTION 23 05 23 - IDENTIFICATION FOR HVAC PIPING & EQUIPMENT

SECTION 23 05 29 - HANGERS & SUPPORTS FOR HVAC PIPING & EQUIPMENT

PART 1 -      GENERAL

1.1   RELATED DOCUMENTS

A.    THE CONTRACTOR FOR THIS WORK IS REFERRED TO BIDDING REQUIREMENTS, GENERAL
CONDITIONS, SUPPLEMENTAL GENERAL CONDITIONS, SPECIAL CONDITIONS, ADDENDA,
TEMPORARY SERVICES, ELECTRICAL, FIRE SUPPRESSION, PLUMBING, AND OTHER PERTINENT
SECTIONS OF DIVISION 01.  THESE SECTIONS DESCRIBE WORK, WHICH IS A PART OF THIS
CONTRACT.  THE FOLLOWING GENERAL PROVISIONS AMPLIFY AND SUPPLEMENT THESE
SECTIONS OF DIVISION 01.  IN CASES OF CONFLICTING REQUIREMENTS, THE STIPULATIONS

SET FORTH IN DIVISION 01 SUPERSEDE AND MUST BE SATISFIED BY THE CONTRACTOR.

B.     SUBMIT SHOP DRAWINGS, OPERATION/MAINTENANCE MANUALS AND RECORD AS-BUILT
DRAWINGS AS CALLED FOR IN DIVISION 01.

C.    ANY SUBSTITUTIONS THE CONTRACTOR WISHES TO BID MUST BE DONE FOLLOWING THE
FORMAT AND PROCEDURES DESCRIBED IN DIVISION 01.

1.2   SUMMARY

A.    FURNISH ALL MATERIALS, LABOR, TOOLS, TRANSPORTATION, INCIDENTALS AND
APPURTENANCES TO COMPLETE IN EVERY DETAIL AND LEAVE IN WORKING ORDER ALL ITEMS
OF WORK CALLED FOR HEREIN OR SHOWN ON THE ACCOMPANYING DRAWINGS.

B.     INCLUDE ANY AND ALL MINOR ITEMS OF WORK NECESSARY TO PROVIDE A COMPLETE AND
FULLY OPERATIVE SYSTEM.

1.3   GENERAL REQUIREMENTS

A.    CONTRACTOR MUST READ THE ENTIRE SPECIFICATIONS COVERING OTHER BRANCHES OF
WORK.  HE IS RESPONSIBLE FOR COORDINATION OF HIS WORK WITH WORK PERFORMED BY
OTHER TRADES.

B.     CONSULT ALL CONTRACT DRAWINGS WHICH MAY AFFECT THE LOCATION OF ANY EQUIPMENT

OR APPARATUS FURNISHED UNDER THIS WORK AND MAKE MINOR ADJUSTMENTS IN LOCATION
AS NECESSARY TO SECURE COORDINATION.

C.    THE LAYOUT SHOWN ON DRAWINGS IS BASED ON A PARTICULAR MAKE OF EQUIPMENT.  IF

ANOTHER MAKE OF EQUIPMENT IS USED WHICH REQUIRES MODIFICATION OR CHANGE OF ANY
DESCRIPTION FROM THE DRAWINGS OR SPECIFICATIONS, THIS CONTRACTOR SHALL BE
RESPONSIBLE AS PART OF THIS WORK, FOR MAKING ALL SUCH MODIFICATIONS AND
CHANGES, INCLUDING THOSE INVOLVING OTHER TRADES WITH THE COST THEREOF INCLUDED
IN HIS BID.  IN SUCH CASE, CONTRACTOR SHALL SUBMIT DRAWINGS AND SPECIFICATIONS
PRIOR TO STARTING WORK SHOWING ALL SUCH MODIFICATIONS AND CHANGES.  HIS

PROPOSAL SHALL BE SUBJECT TO THE APPROVAL OF THE ARCHITECT AND ENGINEER.

D.    SYSTEM LAYOUTS ARE SCHEMATIC AND SHOW APPROXIMATE LOCATIONS OF PIPING,
DUCTWORK AND EQUIPMENT.  EXACT LOCATIONS SHALL BE COORDINATED AND VERIFIED IN

THE FIELD AND MAY BE DETERMINED BY STRUCTURAL AND OTHER CONDITIONS.  THIS SHALL
NOT BE CONSTRUED TO MEAN THAT THE DESIGN OF THE SYSTEM MAY BE ARBITRARILY
CHANGED.  BECAUSE OF THE SMALL SCALE OF THE DRAWINGS, IT IS NOT POSSIBLE TO
INDICATE ALL DUCT AND PIPING OFFSETS, FITTINGS AND ACCESSORIES THAT MAY BE
REQUIRED.  THE EQUIPMENT LAYOUT IS TO FIT INTO THE BUILDING AS CONSTRUCTED AND TO
COORDINATE WITH EQUIPMENT INCLUDED UNDER OTHER DIVISIONS OF WORK.

E.     THE EQUIPMENT LAYOUT IS TO FIT INTO THE BUILDING AS CONSTRUCTED AND TO
COORDINATE WITH EQUIPMENT INCLUDED UNDER OTHER DIVISIONS OF WORK.

F.     CONTACT THE ARCHITECT OR ENGINEER IMMEDIATELY IF ANY DISCREPANCIES OR OMISSIONS
ARE NOTED IN EITHER THE DRAWINGS OR THE SPECIFICATIONS, OR IF THERE ARE ANY
QUESTIONS REGARDING THE MEANING OR INTENT THEREOF.

G.    SUBMIT ALL CHANGES, OTHER THAN MINOR ADJUSTMENTS, TO THE ARCHITECT OR ENGINEER
FOR APPROVAL PRIOR TO FABRICATION, ORDERING AND PROCEEDING WITH THE WORK.

H.    ARCHITECT/ENGINEER RESERVES THE RIGHT TO MAKE MINOR CHANGES IN LOCATION OF

PIPING, DUCTWORK, AIR DEVICES AND EQUIPMENT, UP TO THE TIME OF ROUGHING-IN,

1.4   PROJECT SITE CONDITIONS

A.    THE CONTRACTOR IS REQUIRED TO VISIT THE SITE AND FULLY INFORM HIMSELF CONCERNING
ALL CONDITIONS AFFECTING THE SCOPE OF WORK.  FAILURE TO VISIT THE SITE SHALL NOT
RELIEVE THE CONTRACTOR FROM ANY RESPONSIBILITY IN THE PERFORMANCE OF HIS WORK.

B.     ALL WORKMANSHIP TO BE OF THE HIGHEST QUALITY IN ACCORDANCE WITH THE BEST
PRACTICES OF THE TRADE BY CRAFTSMEN SKILLED IN THIS PARTICULAR WORK.

C.    CONTRACTOR IS TO HAVE A COMPETENT SUPERINTENDENT IN CHARGE OF THE WORK
INSTALLED UNDER THIS CONTRACT.  SUPERINTENDENT TO BE EXPERIENCED IN THIS TYPE OF
WORK AND BE ON THE JOB SITE AT ALL TIMES DURING PERIODS OF WORK UNDER HIS
JURISDICTION.

1.5   PERMITS, INSPECTIONS AND CODES

A.    FILE ALL DRAWINGS, PAY ALL FEES AND OBTAIN PERMITS AND CERTIFICATES OF INSPECTION
RELATIVE TO THIS WORK.

B.     COMPLETED INSTALLATION SHALL CONFORM WITH ALL APPLICABLE FEDERAL, STATE AND

LOCAL LAWS, CODES AND ORDINANCES, INCLUDING BUT NOT LIMITED TO THE LATEST
APPROVED EDITIONS OF THE FOLLOWING:

1.     LOCAL BUILDING CODE .

2.     LOCAL MECHANICAL CODE.

3.     SPECIFIC CONSTRUCTION SAFETY REQUIREMENTS, STATE INDUSTRIAL COMMISSION.

4.     STATE PRESSURE PIPING SYSTEM RULES.

5.     A.S.M.E. PRESSURE PIPING CODE.

6.     STANDARDS FOR WELDING REQUIREMENTS, STATE INDUSTRIAL COMMISSION.

7.     LIFE SAFETY CODE, NFPA-101.

8.     AIR-CONDITIONING AND VENTILATING, NFPA-90A.

9.     OCCUPATIONAL SAFETY AND HEALTH ACT (OSHA) OF 1971 AND ALL AMENDMENTS
THERETO.

10.   NATIONAL FIRE PROTECTION ASSOCIATION (NFPA).

C.    NOTHING CONTAINED IN THE DRAWINGS AND SPECIFICATIONS SHALL BE CONSTRUED TO
CONFLICT WITH THESE LAWS, CODES AND ORDINANCES AND THEY ARE HEREBY INCLUDED IN
THESE SPECIFICATIONS.

1.6   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS UNDER PROVISIONS OF DIVISION 01 AND INCLUDE SPECIFIC DATA
DESCRIBED IN VARIOUS SPECIFICATION SECTIONS.  CLEARLY INDICATE WHICH MATERIALS
ARE PROPOSED FOR USE IN THIS PROJECT, THEIR SIZES AND LOCATIONS, PER THE
SCHEDULES OR TABLES IN THESE SPECIFICATIONS.

B.     SUBMIT SHOP DRAWINGS AND PRODUCT DATA GROUPED TO INCLUDE COMPLETE
SUBMITTALS OF RELATED SYSTEMS, PRODUCTS, AND ACCESSORIES IN A SINGLE SUBMITTAL.

C.    MARK DIMENSIONS AND VALUES IN UNITS TO MATCH THOSE SPECIFIED.

D.    1/4 SCALE COORDINATION DRAWINGS:  THE HVAC CONTRACTOR SHALL PREPARE
ONE-FOURTH INCH EQUALS ONE FOOT SCALE DRAWINGS OF ALL SHEET METAL WORK WITH
PLAN AND ELEVATION DIMENSIONS TO SPECIFICALLY LOCATE ALL DUCTWORK, EQUIPMENT

AND HVAC PIPE WORK ON THE SAME DRAWINGS.  THE DRAWINGS SHALL BE KEYED TO THE
STRUCTURAL COLUMN IDENTIFICATION SYSTEM, AND SHALL BE PROGRESSIVELY NUMBERED.
DO NOT FABRICATE OR INSTALL ANY EQUIPMENT OR MATERIALS UNTIL COORDINATION
DRAWINGS ARE APPROVED BY THE GENERAL CONTRACTOR, ARCHITECT/ENGINEER AND
OWNER.  THE DRAWINGS SHOULD INCLUDE PROPOSED MAJOR EQUIPMENT ITEMS SUCH AS
AIR HANDLING UNITS, VAV BOXES, FANS OR OTHER SUCH ITEMS AS NECESSARY TO OBTAIN

COORDINATION.  THE DRAWINGS SHOULD BE PREPARED TO COORDINATE WITH BUILDING
PHASING.

1.     THE HVAC CONTRACTOR WILL PROVIDE THE DRAWINGS TO THE CEILING, ELECTRICAL,

TECHNOLOGY, FIRE SUPPRESSION, AND PLUMBING CONTRACTORS FOR USE IN
PREPARING DRAWINGS OF THE CONTRACTOR'S WORK, TO SPECIFICALLY LOCATE CEILING
SUSPENSION LOCATIONS, EQUIPMENT, PIPING, CONDUIT, APPURTENANCES AND OTHER
WORK.

2.     ELECTRICAL, FIRE SUPPRESSION, AND PLUMBING CONTRACTORS SHALL SUBMIT THE
DRAWINGS TO THE HVAC CONTRACTOR SHOWING THE LOCATION OF THE CONTRACTOR'S
EQUIPMENT, PIPING, CONDUIT, AND OTHER WORK FOR PREPARATION OF DETAILED
COORDINATION DRAWINGS BY THE HVAC CONTRACTOR.

3.     THE DRAWINGS SHALL INDICATE LOCATIONS OF CEILING GRID, LIGHT FIXTURES,
SPEAKERS, SMOKE DETECTORS, AIR DEVICES, SPRINKLER HEADS, ACCESS DOORS, ETC.
IN THE CEILING AND THE ABOVE CEILING COMPONENTS.

4.     THE DRAWINGS SHALL INCLUDE ALL ADDENDA ITEMS AND CHANGE ORDERS, KEEPING
PLANS CURRENT WITH THESE CHANGES.

E.     THE CONTRACTOR SHALL ADVISE THE ARCHITECT/ENGINEER OF ANY CONFLICTS THEY ARE

UNABLE TO RESOLVE FOR RESOLUTION.  CONTRACTORS SHALL BEAR ALL COSTS FOR
RELOCATION REQUIRED DUE TO FAILURE TO PROPERLY COORDINATE THE INSTALLATION OR
ADVISE THE ARCHITECT/ENGINEER OF CONFLICTS.

F.     COORDINATION DRAWINGS SHALL BE FURNISHED TO THE TEST AND BALANCING
CONTRACTOR FOR THEIR WORK.

G.    FINAL COORDINATION DRAWINGS SHALL BE SUBMITTED AS RECORD DRAWINGS AT THE
COMPLETION OF THE PROJECT.

1.7   ALTERNATES

A.    ALTERNATES QUOTED ON BID FORMS WILL BE REVIEWED AND ACCEPTED OR REJECTED AT
THE OWNER'S OPTION.  ACCEPTED ALTERNATES WILL BE IDENTIFIED IN OWNER-CONTRACTOR
AGREEMENT.  REFER TO DIVISION 01 - ALTERNATES.

B.     COORDINATE RELATED WORK AND MODIFY SURROUNDING WORK AS REQUIRED.

1.8   ELECTRICAL MOTORS

A.    FURNISH, INSTALL AND ALIGN ALL MOTORS REQUIRED FOR THIS EQUIPMENT.  UNLESS THEY
ARE FACTORY INSTALLED ON THE UNIT, ALL STARTERS AND ASSOCIATED WIRING AND SAFETY
SWITCHES FOR SUCH MOTORS SHALL BE FURNISHED AND INSTALLED BY THE ELECTRICAL
CONTRACTOR.  STARTERS SHALL MEET ALL REQUIREMENTS AS DEFINED IN THE ELECTRICAL
DIVISION OF THE SPECIFICATIONS.

B.     DESIGN, CONSTRUCTION AND PERFORMANCE CHARACTERISTICS OF MOTORS SHALL
CONFORM TO ALL APPLICABLE PROVISIONS OF LATEST NEMA, ANSI, IEEE AND NFPA
STANDARDS FOR ELECTRICAL EQUIPMENT.  ALL MOTORS SHALL BE SUITABLE FOR OPERATION

ON VOLTAGE VARIATION OF PLUS OR MINUS 10%, 40 DEGREES C AMBIENT TEMPERATURE;
HAVE A SERVICE FACTOR OF NOT LESS THAN 1.15.

C.    EXPLOSION-PROOF MOTORS:  UL APPROVED AND LABELED FOR HAZARD CLASSIFICATION,
WITH OVER TEMPERATURE PROTECTION.

D.    VISIBLE NAMEPLATE:  INDICATING MOTOR HORSEPOWER, VOLTAGE, PHASE, CYCLES, RPM,

FULL AMPS, LOCKED ROTOR AMPS, FRAME SIZE, MANUFACTURER'S NAME AND MODEL
NUMBER, SERVICE FACTOR, POWER FACTOR EFFICIENCY.

1.     CONFORM TO LOCAL ENERGY CODE, PROVIDE HIGH EFFICIENCY MOTORS PER
APPLICABLE ENERGY CODE.

E.     ELECTRICAL CONNECTION:  CONDUIT CONNECTION BOXES, THREADED FOR CONDUIT.  FOR

FRACTIONAL HORSEPOWER MOTORS WHERE CONNECTION IS MADE DIRECTLY, PROVIDE
SCREWED CONDUIT CONNECTION IN END FRAME.

F.     THIS CONTRACTOR SHALL FURNISH THE ELECTRICAL CONTRACTOR WITH ALL WIRING

DIAGRAMS NECESSARY TO CONNECT AND CONTROL MECHANICAL EQUIPMENT.

G.    MOTORS LOCATED IN EXTERIOR LOCATIONS, WET AIR STREAMS, DOWNSTREAM OF SPRAYED
COIL DEHUMIDIFIERS, DRAW THRU COOLING TOWERS, AIR COOLED CONDENSERS,

HUMIDIFIERS, DIRECT DRIVE AXIAL FANS, EXPLOSION-PROOF ENVIRONMENTS AND DUST
COLLECTION SYSTEMS SHALL BE TOTALLY ENCLOSED TYPE.

H.    PROTECT MOTORS STORED ON SITE FROM WEATHER AND MOISTURE BY MAINTAINING
FACTORY COVERS AND SUITABLE WEATHERPROOF COVERING.  FOR EXTENDED OUTDOOR

STORAGE, REMOVE MOTORS FROM EQUIPMENT AND STORE SEPARATELY.

1.9   RECORD DRAWINGS

A.    THE CONTRACTOR OR SUBCONTRACTOR FOR THIS WORK SHALL KEEP ON THE JOB ONE
COMPLETE SET OF THE CONTRACT WORKING DRAWINGS ON WHICH HE SHALL RECORD ANY

DEVIATIONS OR CHANGES FROM SUCH CONTRACT DRAWINGS MADE DURING CONSTRUCTION.
RECORD SHALL SHOW CHANGES IN:

1.     LOCATION OF ANY DEVICE OR PIECE OF EQUIPMENT.

2.     LOCATION OF ANY OUTLET OR SOURCE IN BUILDING SERVICE SYSTEM.

3.     ROUTING OF ANY PIPING, DUCTS, OR OTHER BUILDING SERVICES.

B.     THESE DRAWINGS SHALL ALSO RECORD THE LOCATION OF ALL CONCEALED DUCTS, AND
OTHER PIPING, BY INDICATION OF MEASURED DIMENSIONS TO EACH SUCH LINE FROM

READILY IDENTIFIABLE AND ACCESSIBLE WALLS OR CORNERS OF THE BUILDING.

C.    SHEET METAL FABRICATION/LAYOUT DRAWINGS ARE NOT ACCEPTABLE “AS-BUILT” OR
RECORD DRAWINGS. ONLY RED-LINED CONTRACT DRAWINGS WILL BE ACCEPTED.

D.    THESE DRAWINGS SHALL BE KEPT CLEAN AND UNDAMAGED AND SHALL NOT BE USED FOR
ANY PURPOSE OTHER THAN RECORDING DEVIATIONS FROM WORKING DRAWINGS AND EXACT
LOCATIONS OF CONCEALED WORK.

E.     AFTER THE JOB IS COMPLETED, THESE SETS OF DRAWINGS SHALL BE DELIVERED TO THE
ARCHITECT OR ENGINEER IN GOOD CONDITION AS A PERMANENT RECORD OF THE
INSTALLATION AS ACTUALLY CONSTRUCTED.

1.10 OPERATING AND MAINTENANCE INSTRUCTIONS

A.    INSTRUCT THE OWNER'S REPRESENTATIVES IN ALL MATTERS PERTAINING TO THE PROPER
OPERATING AND MAINTENANCE OF EQUIPMENT FURNISHED UNDER THE HVAC CONTRACTS.
SUBMIT UNDER THE PROVISIONS OF DIVISION 01.

1.11 INSPECTION

A.    THIS CONTRACTOR TO ARRANGE FOR AND INCLUDE IN HIS BID, INSPECTION OF THE WORK IN
CONNECTION WITH THIS INSTALLATION.  THIS CONTRACTOR MUST PRESENT PROPERLY
SIGNED CERTIFICATES OF FINAL INSPECTION BEFORE THE WORK WILL BE ACCEPTED.

B.     THIS CONTRACTORS SHALL CALL FOR ALL INSPECTIONS WHEN THEY BECOME DUE, AND
SHALL NOT COVER ANY WORK UNTIL APPROVED.

1.12 GUARANTEE

A.    CONTRACTOR SHALL GUARANTEE HIS WORK TO BE FREE FROM DEFECTS IN WORKMANSHIP
AND MATERIALS FOR A PERIOD OF ONE (1) YEAR FROM THE DATE OF FINAL ACCEPTANCE
UNLESS SPECIFIED OTHERWISE.  ANY EQUIPMENT, PIPING OR ANY OTHER PART OF THE
SYSTEM, WHICH FAILS WITHIN THE GUARANTEE PERIOD, SHALL BE REPAIRED OR REPLACED
BY CONTRACTOR WITHOUT COST TO THE OWNER.  IN CASE OF REPLACEMENT OR REPAIR OF
EQUIPMENT DUE TO FAILURE WITHIN GUARANTEE PERIOD, GUARANTEE ON THAT PORTION OF

WORK SHALL BE EXTENDED FOR A PERIOD EQUAL TO THE ORIGINAL GUARANTEE FROM DATE
OF SUCH REPLACEMENT OR REPAIR.

1.13 CADD FILES

A.    A SET OF ELECTRONIC CADD FILES OF THE DRAWINGS WILL BE MADE AVAILABLE TO THE

CONTRACTOR BY THE ENGINEER.  THESE FILES WILL BE ISSUED AT CONTRACTOR'S REQUEST
FOR THE SOLE PURPOSE OF COORDINATION OF WORK ON THIS PROJECT AND SHALL NOT BE
USED FOR ANY OTHER PURPOSE WHATSOEVER WITHOUT WRITTEN APPROVAL BY THE
ENGINEER.

B.     DUE TO THE NATURE OF ELECTRONIC MEDIA, THE ENGINEER/ARCHITECT CANNOT WARRANT
THE ACCURACY OF DATA CONTAINED IN ELECTRONIC DRAWING FILES.  ANY USE OR REUSE OF
ORIGINAL OR ALTERED DESIGN MATERIALS BY THE CONTRACTOR OR OTHER PARTIES
WITHOUT THE REVIEW AND WRITTEN APPROVAL OF THE ENGINEER/ARCHITECT SHALL BE AT
THE SOLE RISK OF THE CONTRACTOR.  FURTHERMORE, THE CONTRACTOR AGREES TO

DEFEND, INDEMNIFY AND HOLD ENGINEER HARMLESS FROM ALL CLAIMS, INJURIES, DAMAGES,
LOSSES, EXPENSES AND ATTORNEY FEES ARISING OUT THE MODIFICATION OR REUSE OF
THESE MATERIALS.

PART 2 -      PRODUCTS

2.1   MATERIALS

A.    FURNISH NEW AND UNDETERIORATED MATERIALS AND OF A QUALITY NOT LESS THAN WHAT IS

SPECIFIED.

B.     CONTRACTOR TO FURNISH AND INSTALL ONLY THOSE BRANDS OF EQUIPMENT MENTIONED
SPECIFICALLY OR ACCEPTED AS SUBSTITUTES.

C.    THE SELECTION OF MATERIALS AND EQUIPMENT TO BE FURNISHED SHALL BE GOVERNED BY
THE FOLLOWING:

1.     WHERE TRADE NAMES, BRANDS OR MANUFACTURER OF EQUIPMENT OR MATERIALS ARE
LISTED IN THE SPECIFICATION, THE EXACT EQUIPMENT LISTED SHALL BE USED IN THE BID.
WHERE MORE THAN ONE NAME IS LISTED, CONTRACTOR MAY SELECT ANY ONE OF THE
SEVERAL BRANDS SPECIFIED.

2.     ANY ADDITIONAL APPROVED MANUFACTURERS WILL BE LISTED BY ADDENDUM ONLY.  IN
ORDER TO BE CONSIDERED, CONTRACTOR MUST REQUEST APPROVAL OF OPTIONAL
MANUFACTURER IN WRITING NO LATER THAN TEN (10) WORKING DAYS PRIOR TO THE BID
DATE.

2.2   SUBCONTRACTORS AND EQUIPMENT APPROVAL

A.    WITHIN TEN (10) DAYS AFTER AWARD OF CONTRACT, CONTRACTOR MUST SUBMIT A LIST TO
THE ARCHITECT/ ENGINEER SHOWING THE NAMES OF MANUFACTURERS AND

SUBCONTRACTORS HE INTENDS TO USE.

2.3   SUBSTITUTIONS

A.    CONTRACTOR MUST BASE HIS BID ON FURNISHING THE BRANDS OF MATERIAL AND
EQUIPMENT LISTED IN THE SPECIFICATIONS.

B.     HE IS ENTITLED TO BID ON ANY OTHER EQUAL OR SIMILAR BRANDS OF MATERIAL AND
EQUIPMENT HE MAY DESIRE TO SUBSTITUTE.  THE SUBSTITUTE MUST BE LISTED ON THE
PROPOSAL FORM SUBSTITUTION SHEET, WITH THE DIFFERENCE IN COST FROM BASE BID
CLEARLY STATED.

C.    CHANGES REQUIRED BY SUBSTITUTES, SUCH AS REVISIONS TO FOUNDATIONS, BASES, PIPING,
CONTROLS, WIRING, OPENINGS AND APPURTENANCES SHALL BE MADE BY THE CONTRACTOR
AT NO ADDITIONAL COST TO THE OWNER.

D.    SUBSTITUTIONS WHICH ARE APPROVED AND ACCEPTED SHALL BE WRITTEN INTO THE
CONTRACT AND NO CHANGES OF BRANDS SHALL BE MADE AFTER THE CONTRACT IS SIGNED
UNLESS APPROVED IN WRITING.

2.4   COST BREAKDOWN

A.    CONTRACTOR SHALL SUBMIT ITEMIZED CONTRACT COST BREAKDOWN IN ACCORDANCE WITH
GENERAL CONDITIONS AND DIVISION 01, GENERAL REQUIREMENTS.

PART 3 -      EXECUTION

3.1   MATERIALS AND RESPONSIBILITY

A.    ALL MATERIALS AND EQUIPMENT SHALL BE INSTALLED IN A NEAT AND WORKMANLIKE MANNER
BY COMPETENT SPECIALISTS FOR EACH SUBTRADE.  MATERIALS SHALL BE NEW.  SECONDS
OR DAMAGED MATERIALS SHALL NOT BE USED.  THE INSTALLATION FOR ANY MATERIALS AND
EQUIPMENT NOT MEETING THESE STANDARDS MAY BE CONDEMNED BY THE ARCHITECT OR

ENGINEER, AND SHALL BE REMOVED AND REPLACED AT NO ADDITIONAL COST TO THE OWNER.

B.     CONTRACTOR IS RESPONSIBLE FOR THE SAFETY AND GOOD CONDITIONS OF THE MATERIALS,
EQUIPMENT AND SYSTEMS INSTALLED UNTIL FINAL ACCEPTANCE BY OWNER.  ALL MATERIALS

SHALL BE STORED IN SUCH A MANNER AS TO PREVENT DAMAGE OR WEATHERING PRIOR TO
INSTALLATION.

C.    WHEN AN INSTALLATION IS FOUND TO BE IMPROPER, THE ARCHITECT OR ENGINEER SHALL
NOTIFY THE CONTRACTOR TO MAKE CORRECTIONS AT ONCE.  THE CONTRACTOR SHALL THEN

PROCEED ONLY WHEN CORRECTIONS HAVE BEEN MADE AND APPROVED.

D.    THE CONTRACTOR SHALL BE RESPONSIBLE FOR START-UP, TEMPORARY OPERATION AND
SHUTDOWN OF EQUIPMENT PRIOR TO FINAL ACCEPTANCE BY OWNER.

E.     THIS CONTRACTOR SHALL BE HELD RESPONSIBLE FOR DAMAGE CAUSED BY HIS WORK OR
THROUGH NEGLECT OF HIS WORKMEN.  REPAIRING OF DAMAGED WORK SHALL BE DONE BY
THIS CONTRACTOR AS DIRECTED BY THE ARCHITECT OR ENGINEER.  COST OF REPAIRS SHALL

BE PAID BY THIS CONTRACTOR.

F.     THIS CONTRACTOR SHALL BE RESPONSIBLE FOR DAMAGES TO THE GROUNDS, WALKS,
ROADS, BUILDINGS, AND THEIR EQUIPMENT AND CONTENTS, PIPING SYSTEMS AND ELECTRIC
SYSTEMS CAUSED BY LEAKS IN THE PIPING SYSTEM BEING INSTALLED HEREIN.  HE SHALL

REPAIR AT HIS EXPENSE ALL DAMAGE SO CAUSED.  ALL REPAIR WORK SHALL BE DONE AS
DIRECTED BY THE ARCHITECT OR ENGINEER.

G.    THE OWNER RESERVES THE RIGHT TO MAKE EMERGENCY REPAIRS AS REQUIRED TO KEEP

EQUIPMENT IN OPERATION WITHOUT VOIDING THE CONTRACTOR'S GUARANTEE BOND AND
NOT RELIEVING THE CONTRACTOR OF HIS RESPONSIBILITIES DURING THE BONDING OR
GUARANTEE PERIOD.

3.2   PIPING SYSTEMS - COMMON REQUIREMENTS

A.    INSTALL PIPING ACCORDING TO THE FOLLOWING REQUIREMENTS AND DIVISION 23 SECTIONS
SPECIFYING PIPING SYSTEMS.

B.     DRAWING PLANS, SCHEMATICS, AND DIAGRAMS INDICATE GENERAL LOCATION AND
ARRANGEMENT OF PIPING SYSTEMS.  INDICATED LOCATIONS AND ARRANGEMENTS WERE

USED TO SIZE PIPE AND CALCULATE FRICTION LOSS, EXPANSION, PUMP SIZING, AND OTHER
DESIGN CONSIDERATIONS.  INSTALL PIPING AS INDICATED UNLESS DEVIATIONS TO LAYOUT
ARE APPROVED ON COORDINATION DRAWINGS.

C.    INSTALL PIPING AND DUCTS IN CONCEALED LOCATIONS, UNLESS OTHERWISE INDICATED AND
EXCEPT IN EQUIPMENT ROOMS AND SERVICE AREAS.

D.    INSTALL PIPING AND DUCTS INDICATED TO BE EXPOSED AND PIPING AND DUCTS IN
EQUIPMENT ROOMS AND SERVICE AREAS AT RIGHT ANGLES OR PARALLEL TO BUILDING
WALLS.  DIAGONAL RUNS ARE PROHIBITED UNLESS SPECIFICALLY INDICATED OTHERWISE.

E.     INSTALL PIPING AND DUCTS ABOVE ACCESSIBLE CEILINGS TO ALLOW SUFFICIENT SPACE FOR
CEILING PANEL REMOVAL AND INSTALLATION AND REMOVAL OF LIGHT FIXTURES, SENSORS,
ETC.

F.     INSTALL PIPING TO PERMIT VALVE SERVICING AT AN ACCESSIBLE LOCATION.

G.    INSTALL PIPING FREE OF SAGS AND BENDS.  PIPING TO BE INDIVIDUALLY OR TRAPEZE STYLE
SUPPORTED FROM THE BUILDING STRUCTURE.

H.    INSTALL FITTINGS FOR ALL CHANGES IN SIZE, DIRECTION AND BRANCH CONNECTIONS.

1.     MECHANICAL TEES, MECHANICAL CROSSES, EXTRUDED TEES, TWIST-LOCKED JOINTS,
AND PRESS JOINTS ARE NOT PERMITTED.

I.      INSTALL PIPING AND DUCTS TO ALLOW APPLICATION OF INSULATION.

J.     GENERAL:  LOCATE THE WORK AND COMPONENTS OF THE WORK ACCURATELY, IN CORRECT
ALIGNMENT AND ELEVATION, AS INDICATED.

1.     MAKE VERTICAL WORK PLUMB AND MAKE HORIZONTAL WORK LEVEL OR AT SPECIFIED
SLOPE.

2.     WHERE SPACE IS LIMITED, INSTALL COMPONENTS TO MAXIMIZE SPACE AVAILABLE FOR

MAINTENANCE AND EASE OF REMOVAL FOR REPLACEMENT.

3.     CONCEAL PIPES, DUCTS, AND WIRING IN FINISHED AREAS, UNLESS OTHERWISE
INDICATED.

4.     MAINTAIN MINIMUM HEADROOM CLEARANCE OF 8 FEET (2.4 M) IN ALL SPACES WITHOUT A
SUSPENDED CEILING.

5.     GENERALLY, PIPE INSTALLATIONS WITH CODE REQUIRED SLOPE ARE A HIGH PRIORITY,
FOLLOWED BY DUCTWORK AND THEN PIPING.  PIPING REQUIRING A SLOPE SHALL BE
INSTALLED AS CLOSE TO THE BUILDING STRUCTURE AS POSSIBLE ON THE (HIGH) INLET
END AND SLOPE UNIFORMLY TO THE (LOW) OUTLET END.

K.     COMPLY WITH MANUFACTURER'S WRITTEN INSTRUCTIONS AND RECOMMENDATIONS FOR
INSTALLING ALL PRODUCTS IN APPLICATIONS INDICATED.

L.     ANCHORS AND FASTENERS:  PROVIDE ANCHORS AND FASTENERS AS REQUIRED TO ANCHOR
EACH COMPONENT SECURELY IN PLACE, ACCURATELY LOCATED AND ALIGNED WITH OTHER
PORTIONS OF THE WORK.

1.     MOUNTING HEIGHTS:  WHERE MOUNTING HEIGHTS ARE NOT INDICATED, MOUNT
COMPONENTS AT HEIGHTS DIRECTED BY ARCHITECT.

2.     INSTALL PIPING AT INDICATED SLOPES SHOWN ON THE DRAWINGS OR INDICATED IN

OTHER SPECIFICATIONS SECTIONS.

3.     ALLOW FOR BUILDING MOVEMENT, INCLUDING THERMAL EXPANSION AND CONTRACTION.

4.     COORDINATE INSTALLATION OF ANCHORAGES.  FURNISH SETTING DRAWINGS,
TEMPLATES, AND DIRECTIONS FOR INSTALLING ANCHORAGES, INCLUDING SLEEVES,
CONCRETE INSERTS, ANCHOR BOLTS, AND ITEMS WITH INTEGRAL ANCHORS, THAT ARE
TO BE EMBEDDED IN CONCRETE OR MASONRY.  DELIVER SUCH ITEMS TO PROJECT SITE IN
TIME FOR INSTALLATION.

3.3   PROTECTION AND CLEANING

A.    PROTECT ALL EQUIPMENT AGAINST DAMAGE FROM LEAKS OR ABUSE AND PAY THE COST OF
REPAIR OR REPLACEMENT OF DUCTWORK, PIPING OR EQUIPMENT MADE NECESSARY BY
FAILURE TO PROVIDE SUITABLE SAFEGUARDS OR PROTECTION.

B.     REPAIR ALL DENTS AND SCRATCHES IN FACTORY PRIME OR FINISH COATS ON ALL
EQUIPMENT.  IF DAMAGE IS EXCESSIVE, REPLACEMENT MAY BE REQUIRED.  THOROUGHLY
CLEAN, REMOVE STICKERS AND OTHER FOREIGN MATTER.

C.    AFTER ALL PIPING AND EQUIPMENT HAS BEEN INSPECTED AND APPROVED, THOROUGHLY
CLEAN ALL EQUIPMENT, DUCTWORK, BARE PIPING AND INSULATION PROVIDED UNDER THIS
WORK.

3.4   RUBBISH

A.    ALL RUBBISH RESULTING FROM THE WORK HEREIN SPECIFIED SHALL BE REMOVED FROM THE
PREMISES BY THE TRADE WHICH PRODUCED IT, AS FAST AS IT ACCUMULATES.

B.     ON COMPLETION OF HIS WORK, EACH CONTRACTOR SHALL REMOVE AND SEE THAT EACH OF
HIS SUB-CONTRACTORS REMOVES FROM THE SITE ALL TOOLS, EQUIPMENT, SURPLUS
MATERIALS AND RUBBISH PERTAINING TO HIS OWN OPERATIONS.  EACH CONTRACTOR OR
SUB-CONTRACTOR SHALL PAY ALL COSTS FOR EACH REMOVAL AND DISPOSITION AND SHALL
COOPERATE WITH OTHER CONTRACTORS IN FINAL CLEANING.

3.5   EXISTING SERVICES

A.    ACTIVE SERVICES ENCOUNTERED IN WORK SHALL BE PROTECTED AND SUPPORTED.  IF
EXISTING SERVICES NOT ANTICIPATED REQUIRE RELOCATION, CONTACT THE ARCHITECT OR
ENGINEER IMMEDIATELY. INACTIVE SERVICES ENCOUNTERED SHALL BE REMOVED OR
DEACTIVATED AS SHOWN OR DIRECTED BY ARCHITECT OR ENGINEER.  ALL COSTS FOR

REPAIR OF DAMAGES TO ACTIVE SERVICES SHALL BE PAID BY THE CONTRACTOR CAUSING
THE DAMAGE.

3.6   SHUTDOWNS

A.    GIVE 5 WORKING DAYS NOTICE TO ARCHITECT OR ENGINEER AND OWNER OF ANY

ANTICIPATED SHUTDOWN REQUIREMENTS OF AN OPERATING SYSTEM.  TIE-INS AND
MODIFICATIONS TO EXISTING FACILITIES AND SERVICES MUST BE DONE WITH MINIMUM
INTERRUPTION OF OWNER'S OPERATION AND DURING HOURS SO AFFECTING.

3.7   CONNECTIONS TO EXISTING STRUCTURES

A.    WHERE ALTERATIONS OR ADDITIONS TO AN EXISTING STRUCTURE ARE CONTEMPLATED, EACH
CONTRACTOR AND SUB-CONTRACTOR SHALL BE RESPONSIBLE FOR REMOVAL, REROUTING
OR REPLACEMENT OF ALL EXISTING FACILITIES AS MAY BE NECESSARY TO PERMIT
INSTALLATION OF NEW WORK OR ALTERATIONS TO OLD WORK.

B.     WHERE EXISTING FACILITIES ARE PERMANENTLY ABANDONED, EACH OUTLET, BRANCH, ETC.,
SHALL BE REMOVED COMPLETELY AND THE ROUGHING-IN PLUGGED OR CAPPED AT A POINT
WELL BEHIND THE PROPOSED NEW FINISHED CLOSURES OR NEW FINISHED SURFACES.

3.8   SLEEVES AND COLLARS

A.    SLEEVES SHALL BE INSTALLED IN ALL INTERIOR BUILDING WALLS AND FLOORS WHERE PIPES
OR DUCTS ARE TO PASS THROUGH.  SLEEVES SHALL BE SET BY THIS CONTRACTOR.

B.     PLAN WORK AHEAD AND ANTICIPATE DURING INITIAL STAGE OF CONSTRUCTION SUCH

OPENINGS AS WILL BE REQUIRED TO ACCOMMODATE EQUIPMENT AND PIPING.  COORDINATE
WORK CLOSELY WITH THE GENERAL CONTRACTOR SO AS TO CONCEAL WORK IN THE
FINISHED PORTIONS OF THE BUILDING.

C.    PIPE SLEEVES SHALL BE COPPER OR BLACK STEEL OF SUCH SIZE AS TO ALLOW PIPE AND
INSULATION TO PASS THROUGH, WITH A MINIMUM CLEARANCE OF 1/4" ON ALL SIDES.

D.    WHERE PIPES PASS THROUGH EXTERIOR CONCRETE WALLS BELOW GRADE, SET SCHEDULE

40 GALVANIZED STEEL PIPE OR SPECIAL MANUFACTURED CASTINGS OR SLEEVES 1-1/2"
LARGER THAN O.D. OF PIPE.  GROUT AND OTHERWISE ADEQUATELY WATERPROOF OPENING
AROUND SLEEVE.

E.     A CASING SEAL SYSTEM AS MANUFACTURED BY THUNDERLINE CORP., UNDER THE TRADE

NAME "LINK SEAL" OR EQUAL, SHALL BE USED TO SEAL PIPE TO SLEEVE.

F.     DUCT SLEEVES TO BE MINIMUM 14-GAUGE STEEL AND TO BE FLUSH WITH WALLS OR FLOORS
IN FINISHED AREAS OR 3 INCHES ABOVE FLOOR IN UNFINISHED AREAS.

G.    SLEEVES THROUGH FIRE RATED CONSTRUCTION SHALL BE FIRESTOPPED PER
DIVISION 07, SECTION “PENETRATION FIRESTOPPING” REQUIREMENTS.

H.    SLEEVES TO BE SET FLUSH WITH WALL SURFACE, 1/8-INCH ABOVE FINISHED FLOOR OR 3
INCHES ABOVE FLOOR IN UNFINISHED AREA.

I.      INSTALL CHROME PLATED COLLARS ON ALL BARE AND INSULATED PIPING IN FINISHED AREAS,
AT ALL SLEEVED BUILDING WALLS, PARTITIONS, FLOORS, ETC., OPENINGS.

J.     INSTALL TRIM RINGS ON ALL DUCTWORK AT ALL BUILDING WALLS, PARTITIONS, FLOORS, ETC.,

PENETRATIONS IN FINISHED AREAS, WHERE DUCTWORK IS EXPOSED.

3.9   CUTTING AND PATCHING

A.    THE CONTRACTOR IS RESPONSIBLE FOR ALL CUTTING AND PATCHING OF BUILDING
MATERIALS, PIPING, ETC. AS REQUIRED FOR THE INSTALLATION OF HIS WORK.

B.     GIVE THE GENERAL CONTRACTOR LOCATIONS AND SIZES OF ALL OPENINGS REQUIRED FOR
THE INSTALLATION OF EQUIPMENT BEFORE CONSTRUCTION AND WALLS ARE STARTED.  IF IT
BECOMES NECESSARY TO CUT INTO NEW WORK BECAUSE OF THE FAILURE OF THE
CONTRACTOR TO NOTIFY THE GENERAL CONTRACTOR, THEN THE GENERAL CONTRACTOR

SHALL DO ANY NECESSARY CUTTING AND PATCHING AT THIS CONTRACTOR'S EXPENSE.

C.    PATCHING MUST MATCH EXISTING SURFACES IN MATERIAL AND FINISH AND SHALL BE
PERFORMED BY THE GENERAL CONTRACTOR AT THIS CONTRACTOR'S EXPENSE.

D.    NO STRUCTURAL MEMBER SHALL BE CUT OR DRILLED WITHOUT THE APPROVAL OF THE
ARCHITECT OR ENGINEER UNLESS SPECIFICALLY INDICATED IN THE CONTRACT DOCUMENTS.

E.     ALL CUTTING AND CORE DRILLING SHALL BE AT THIS CONTRACTOR'S EXPENSE.

3.10 PROVISIONS FOR LATER INSTALLATIONS

A.    WHERE ANY HVAC WORK CANNOT BE INSTALLED AS THE STRUCTURE IS BEING ERECTED, THE

CONTRACTOR FOR SUCH WORK SHALL PROVIDE AND ARRANGE FOR THE BUILDING-IN OF
BOXES, SLEEVES, INSERTS OR DEVICES AS NECESSARY TO PERMIT INSTALLATION OF THE
OMITTED WORK DURING LATER PHASES OF CONSTRUCTION.  THIS CONTRACTOR SHALL
ARRANGE FOR AND LAY OUT ANY CHASES, HOLES OR OTHER OPENINGS WHICH MUST BE
PROVIDED IN MASONRY, CONCRETE OR OTHER WORK.

B.     THIS CONTRACTOR SHALL BE RESPONSIBLE FOR INFORMING HIMSELF OF THE NATURE AND
ARRANGEMENT OF THE MEMBERS, MATERIALS AND CONSTRUCTIONS TO WHICH HIS WORK
ATTACHES OR PASSES THROUGH.

3.11 PAINTING

A.    ALL METAL WORK INSTALLED UNDER THIS CONTRACT WHICH REMAINS UNFINISHED TO BE
PAINTED ONE COAT OF PRIMER AS DESCRIBED BELOW.  COLOR AS SELECTED BY ARCHITECT.

B.     PAINTING WORK TO INCLUDE STEEL SUPPORTS, RODS, HANGERS, BOLTS, NUTS, BASE STEEL
WHICH HAS NOT BEEN FACTORY COATED OR WHICH HAS SUFFERED FROM EXPOSURE, BARE
PIPE AND FITTINGS, (EXCEPT BRASS VALVES AND FINISHED PARTS) AND INCIDENTAL METAL
ITEMS.

C.    FINISH PAINTING SHALL BE BY THE GENERAL CONTRACTOR UNDER PROVISIONS OF DIVISION
09 UNLESS OTHERWISE SPECIFIED.

D.    ALL BARE STEEL, FRAMES AND SUPPORTS EXPOSED TO THE ELEMENTS TO BE COATED WITH

PRIMER, FINISH COAT, AND THEN COVERED WITH COAT OF BITUMASTIC PAINT BY THIS
CONTRACTOR.

3.12 PIPING & EQUIPMENT CLEANOUT PROCEDURES

A.    FLUSH OUT ALL PIPING SYSTEMS TO REMOVE DIRT AND GREASE FROM PIPES AND EQUIPMENT
BEFORE SYSTEMS ARE PLACED IN OPERATION.  BLOW DOWN STRAINERS AFTER EACH
FLUSHING UNTIL IT REMAINS CLEAN.  REMOVE AND CLEAN STRAINERS AFTER FINAL FLUSHING.

B.     DUCTWORK AND AIR HANDLING EQUIPMENT ARE TO BE CLEANED OUT AND BLOWN OUT
BEFORE PAINTING IS STARTED.

C.    IF UNITS ARE OPERATED FOR TEMPORARY HEATING OR VENTILATION DURING

CONSTRUCTION, REPLACE FILTERS IMMEDIATELY BEFORE BUILDING IS TURNED OVER TO THE
OWNER.  FILTERS MUST BE IN UNITS AT ANY TIME FANS ARE OPERATED.

3.13 CONSTRUCTION FILTERS

A.    CONTRACTOR IS TO PROVIDE TEMPORARY FILTERS AT UNIT INLETS DURING CONSTRUCTION.

FILTERS TO BE INSPECTED DAILY AND REPLACED AS NEEDED.

3.14 EXCAVATION AND BACKFILL

A.    EACH CONTRACTOR SHALL EXCAVATE AND BACKFILL ALL TRENCHES AND OTHER
EXCAVATIONS REQUIRED FOR HIS WORK.

B.     TRENCH WIDTH SHALL BE SUFFICIENT TO PERMIT PROPER INSTALLATION OF THE WORK AND
BOTTOM OF TRENCHES EVENLY GRADED, WITH BELL HOLE PROVIDED TO ENSURE UNIFORM
BEARING FOR PIPE.  EXCAVATIONS BELOW REQUIRED DEPTHS SHALL BE REFILLED WITH SAND

OR GRAVEL FIRMLY COMPACTED. ROCK ENCOUNTERED SHALL BE EXCAVATED THREE (3")
INCHES BELOW THE LOWERMOST PART OF THE PIPE AND THE SPACE SO FORMED, REFILLED
WITH SAND AND GRAVEL, AND WELL COMPACTED.

C.    WHENEVER, IN THE OPINION OF THE ARCHITECT, THE SOIL AT OR BELOW GRADE IS

UNSUITABLE FOR SUPPORTING CONSTRUCTION INCLUDED UNDER THIS CONTRACT, SUCH
PROVISIONS FOR PROPER FOUNDATIONS SHALL BE MADE, IN ADDITION TO THOSE SHOWN OR
SPECIFIED, AS THE ARCHITECT MAY DIRECT, EQUITABLE ADJUSTMENT FOR SAME TO BE MADE
IN THE CONTRACT PRICE.

D.    TRENCHES SHALL BE SHEATHED OR BRACED IN ACCORDANCE WITH O.S.H.A. STANDARDS AND
PUMPING OR BAILING PERFORMED AS NECESSARY TO PROTECT WORKMEN AND ADJACENT
STRUCTURES AND TO PERMIT PROPER EXECUTION OF THE WORK.

E.     AFTER INSTALLED PIPING HAS BEEN TESTED, INSPECTED AND APPROVED BY THE ARCHITECT,
EXCAVATION SHALL BE BACKFILLED WITH EARTH TAMPED COMPACTLY INTO PLACE (8" LAYERS
MAXIMUM).  BACKFILL TO ROUGH GRADE WITHIN AREA OF GRADING WORK REQUIRED UNDER
GENERAL CONTRACT, AND TO FINISH GRADE ELSEWHERE.  BACKFILL ALL TRENCHES IN PAVED
AREAS, OR AREAS TO BE PAVED WITH #9 MATERIAL.  BACKFILL UNDER BUILDING TO BE #9

MATERIAL OR EARTH WELL TAMPED (6" LAYERS MAXIMUM).  REFER TO OTHER SECTIONS ON
BURIED MATERIAL FOR SPECIAL REQUIREMENTS AND COMPACTION REQUIREMENTS.

F.     SURPLUS EARTH SHALL BE DEPOSITED ON SITE (OR REMOVED FROM THE SITE) AS DIRECTED
BY ARCHITECT.

G.    PROTECT ALL UTILITIES SHOWN ON DRAWINGS OR ENCOUNTERED IN THE CONSTRUCTION
WORK.  ANY DAMAGE TO UTILITIES SHALL BE REPAIRED BY THIS CONTRACTOR TO OWNER'S
SATISFACTION, WITHOUT COST TO THE OWNER.

3.15 ACCESS DOORS

A.    INSTALL WORK SO AS TO BE READILY ACCESSIBLE FOR OPERATION MAINTENANCE AND
REPAIR.  FURNISH STEEL ACCESS DOORS AND FRAMES, MIN. 16" X 20", TO GENERAL
CONTRACTOR FOR ALL LOCATIONS WHERE NECESSARY TO PROVIDE ACCESS TO CONCEALED

VALVES, TRAPS, SPECIALTIES AND OTHER EQUIPMENT REQUIRING SERVICE OR INSPECTION.
LOCATION, TYPE, SIZE AND NUMBER AS DETERMINED BY EACH CONTRACTOR TO SUIT
EQUIPMENT REQUIREMENTS.

B.     GENERAL CONTRACTOR WILL INSTALL ACCESS DOORS AND FRAMES IN DESIGNATED
LOCATIONS AFTER SUCH LOCATIONS ARE APPROVED BY ARCHITECT OR ENGINEER.

C.    ACCESS DOORS SHALL BE FLUSH TYPE, MANUFACTURED FROM NO. 14 GAUGE STEEL,
COMPLETE WITH FLUSH FLANGE TYPE FRAMES MANUFACTURED FROM NO. 16 GAUGE STEEL,

PROVIDED WITH ANCHORS.  ACCESS DOORS SHALL BE SUITABLE FOR INSTALLATION IN WALL
OR CEILING MATERIALS SHOWN IN ROOM FINISH SCHEDULES.

D.    ACCESS DOORS LOCATED IN FIRE-RATED WALLS, FLOORS, CEILING-FLOOR OR CEILING-ROOF

ASSEMBLIES SHALL BE FIRE RATED, UNDERWRITERS' LABORATORIES, INC., LISTED AND
LABELED.

E.     PRIME PAINT ENTIRE DOOR AND FRAME ASSEMBLY BEFORE LEAVING FACTORY.

F.     DOORS AND FRAMES SHALL BE SIMILAR AND EQUAL TO THOSE MANUFACTURED BY MILCOR
OR MIAMI-CAREY.

3.16 REMODELING

A.    DEMOLITION AND REMODELING OF EXISTING HVAC EQUIPMENT:

1.     REMOVE OR RELOCATE CERTAIN UNITS, PIPING AND/OR DUCTWORK FROM AREAS AS
SHOWN ON THE DRAWINGS.

B.     THE SALVAGE VALUE OF ITEMS TO BE REMOVED FROM THE SITE SHALL BE REFLECTED IN THE

CONTRACTOR'S BID.

C.    WHEN INDICATED, EQUIPMENT THAT IS REMOVED AND NOT REUSED SHALL BECOME THE
PROPERTY OF THE OWNER.

D.    CONTRACTOR IS RESPONSIBLE FOR SCHEDULING HIS WORK AND FOR RE-CONNECTING PIPING
OR EQUIPMENT TO MAINTAIN THE EXISTING SYSTEM IN SERVICE WITH A MINIMUM OF
INCONVENIENCE TO THE OWNER.

E.     TAP PIPING AND DUCTS AS REQUIRED.

F.     THE PATCHING OF OPENINGS IN EXISTING WALLS AND FLOORS SHALL BE DONE BY THE
GENERAL CONTRACTOR.

END OF SECTION 23 05 00

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     STEM TYPE THERMOMETERS AND TAPS.

2.     STATIC PRESSURE GAGES.

1.2   SUBMITTALS

A.    SUBMIT UNDER PROVISIONS OF DIVISION 01 SUBMITTALS.

B.     PRODUCT DATA:  INCLUDE A LIST, WHICH INDICATES USE, OPERATING RANGE, TOTAL RANGE
AND LOCATION FOR MANUFACTURED COMPONENTS.

C.    SUBMIT MANUFACTURER'S INSTALLATION INSTRUCTIONS UNDER PROVISIONS OF DIVISION 01
SUBMITTALS.

1.3   PROJECT RECORD DOCUMENTS

A.    ACCURATELY RECORD ACTUAL LOCATIONS OF INSTRUMENTATION.

1.4   ENVIRONMENTAL REQUIREMENTS

A.    DO NOT INSTALL INSTRUMENTATION WHEN AREAS ARE UNDER CONSTRUCTION, EXCEPT FOR
REQUIRED ROUGH_IN, TAPS, SUPPORTS AND TEST PLUGS.

PART 2 -      PRODUCTS

2.1   STEM TYPE THERMOMETERS

A.    ASTM E1, 12 INCH SCALE, ADJUSTABLE ANGLE, RED APPEARING LIQUID, LENS FRONT TUBE,
CAST ALUMINUM CASE WITH ENAMEL FINISH AND CLEAR GLASS WINDOW, BRASS STEM, CAST
ALUMINUM ADJUSTABLE JOINT WITH POSITIVE LOCKING DEVICE, 2 PERCENT OF SCALE
ACCURACY TO ASTM E77, SCALE CALIBRATED IN DEGREES F.

2.2   THERMOMETER SUPPORTS

A.    FLANGE:  3 INCH OUTSIDE DIAMETER REVERSIBLE FLANGE, DESIGNED TO FASTEN TO SHEET
METAL AIR DUCTS, WITH BRASS PERFORATED STEM.

2.3   STATIC PRESSURE GAGES

A.    3_1/2 INCH DIAMETER DIAL IN METAL CASE, DIAPHRAGM ACTUATED, BLACK FIGURES ON WHITE
BACKGROUND, FRONT RECALIBRATION ADJUSTMENT WITH TUBING, STATIC PRESSURE TIPS.

PART 3 -      EXECUTION

3.1   INSTALLATION

A.    INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B.     INSTALL THERMOMETERS IN AIR DUCT SYSTEMS ON FLANGES.

C.    LOCATE DUCT MOUNTED THERMOMETERS MINIMUM 10 FEET DOWNSTREAM OF MIXING
DAMPERS, COILS, OR OTHER DEVICES CAUSING AIR TURBULENCE.

D.    COIL AND CONCEAL EXCESS CAPILLARY ON REMOTE ELEMENT INSTRUMENTS.

E.     INSTALL STATIC PRESSURE GAGES ACROSS FILTER BANKS OF AIR HANDLING UNITS AND

PACKAGED ROOFTOP UNITS 3000 CFM AND LARGER.

F.     PROVIDE INSTRUMENTS WITH SCALE RANGES SELECTED ACCORDING TO SERVICE WITH
LARGEST APPROPRIATE SCALE.

G.    INSTALL GAGES AND THERMOMETERS IN LOCATIONS WHERE THEY ARE EASILY READ FROM
NORMAL OPERATING LEVEL.

END OF SECTION 23 05 19

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     IDENTIFICATION OF HVAC PRODUCTS INSTALLED UNDER DIVISION 23.

1.2   SUBMITTALS

A.    SUBMIT PRODUCT DATA UNDER PROVISIONS OF DIVISION 01.

B.     SUBMIT LIST OF WORDING, SYMBOLS, LETTER SIZE, AND COLOR CODING FOR HVAC
IDENTIFICATION.

C.    SUBMIT VALVE CHART AND SCHEDULE, INCLUDING VALVE TAG NUMBER, LOCATION, FUNCTION,
AND VALVE MANUFACTURER'S NAME AND MODEL NUMBER.

D.    SUBMIT MANUFACTURER'S INSTALLATION INSTRUCTIONS UNDER PROVISIONS OF DIVISION 01.

PART 2 -      PRODUCTS

2.1   MATERIALS

A.    COLOR:  UNLESS SPECIFIED OTHERWISE, CONFORM WITH ANSI/ASME A13.1.

B.     PLASTIC NAMEPLATES:  LAMINATED THREE_LAYER PLASTIC WITH ENGRAVED BLACK LETTERS
ON LIGHT CONTRASTING BACKGROUND COLOR.

C.    PLASTIC TAGS:  LAMINATED THREE_LAYER PLASTIC WITH ENGRAVED BLACK LETTERS ON
LIGHT CONTRASTING BACKGROUND COLOR.  TAG SIZE MINIMUM 1_1/2 INCH DIAMETER OR
SQUARE.

D.    METAL TAGS:  BRASS OR ALUMINUM WITH STAMPED LETTERS; TAG SIZE MINIMUM 1-1/2 INCH
DIAMETER WITH SMOOTH EDGES.

E.     STENCILS:  WITH CLEAN CUT SYMBOLS AND LETTERS OF FOLLOWING SIZE:

OUTSIDE DIAMETER OF      LENGTH OF         SIZE OF

INSULATION OR PIPE COLOR FIELD LETTERS

3/4" - 1-1/4"                                     8"                      1/2"

1-1/2" - 2"                                        8"                      3/4"

2-1/2" - 6"                                        12"                    1-1/4"

8” - 10”                                             24”                    1-1/2”

OVER 10”                                        32”                    3-1/2”

DUCTWORK AND EQUIPMENT     _____               2-1/2"

F.     STENCIL PAINT:  IN ACCORDANCE WITH DIVISION 09, SEMI-GLOSS ENAMEL.

G.    PLASTIC PIPE MARKERS:  FACTORY FABRICATED, FLEXIBLE, SEMI-RIGID PLASTIC, PREFORMED
TO FIT AROUND PIPE OR PIPE COVERING; MINIMUM INFORMATION INDICATING FLOW

DIRECTION ARROW AND FLUID BEING CONVEYED.

H.    PLASTIC TAPE PIPE MARKERS:  FLEXIBLE, VINYL FILM TAPE WITH PRESSURE SENSITIVE
ADHESIVE BACKING AND PRINTED MARKINGS.

I.      UNDERGROUND PLASTIC PIPE MARKERS:  BRIGHT COLORED CONTINUOUSLY PRINTED
PLASTIC RIBBON TAPE OF NOT LESS THAN 6 INCH WIDE BY 4 MIL THICK, MANUFACTURED FOR
DIRECT BURIAL SERVICE.

PART 3 -      EXECUTION

3.1   PREPARATION

A.    DEGREASE AND CLEAN SURFACES TO RECEIVE ADHESIVE FOR IDENTIFICATION MATERIALS.

B.     PREPARE SURFACES IN ACCORDANCE WITH DIVISION 09 FOR STENCIL PAINTING.

3.2   INSTALLATION

A.    PLASTIC NAMEPLATES:  INSTALL WITH CORROSIVE_RESISTANT MECHANICAL FASTENERS, OR
ADHESIVE.

B.     PLASTIC OR METAL TAGS:  INSTALL WITH CORROSIVE-RESISTANT CHAIN.

C.    STENCIL PAINTING:  APPLY IN ACCORDANCE WITH DIVISION 09.

D.    PLASTIC PIPE MARKERS:  INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

E.     PLASTIC TAPE PIPE MARKERS:  INSTALL COMPLETE AROUND PIPE IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS.

F.     UNDERGROUND PLASTIC PIPE MARKERS:  INSTALL 6 TO 8 INCHES BELOW FINISHED GRADE,
DIRECTLY ABOVE BURIED PIPE.

G.    EQUIPMENT:  IDENTIFY AIR HANDLING UNITS, PUMPS, HEAT TRANSFER EQUIPMENT, TANKS,
AND WATER TREATMENT DEVICES WITH PLASTIC NAMEPLATES.  SMALL DEVICES, SUCH AS

IN_LINE PUMPS, MAY BE IDENTIFIED WITH METAL TAGS.

H.    CONTROLS:  IDENTIFY CONTROL PANELS AND MAJOR CONTROL COMPONENTS OUTSIDE
PANELS WITH PLASTIC NAMEPLATES.

I.      VALVES:  IDENTIFY VALVES IN MAIN AND BRANCH PIPING WITH TAGS.

J.     PIPING:  IDENTIFY PIPING, CONCEALED OR EXPOSED, WITH STENCILED PAINTING.  TAGS MAY
BE USED ON SMALL DIAMETER PIPING.  IDENTIFY SERVICE, FLOW DIRECTION, AND PRESSURE.
INSTALL IN CLEAR VIEW AND ALIGN WITH AXIS OF PIPING.  LOCATE IDENTIFICATION NOT TO

EXCEED 20 FEET ON STRAIGHT RUNS INCLUDING RISERS AND DROPS, ADJACENT TO EACH
VALVE AND "T", AT EACH SIDE OF PENETRATION OF STRUCTURE OR ENCLOSURE, AND AT
EACH OBSTRUCTION.

3.3   VALVE CHART AND SCHEDULE

A.    PROVIDE VALVE CHART AND SCHEDULE IN ALUMINUM FRAME WITH CLEAR PLASTIC SHIELD.
INSTALL AT LOCATION AS DIRECTED.

END OF SECTION 23 05 23

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     PIPE AND EQUIPMENT HANGERS, SUPPORTS, AND ASSOCIATED ANCHORS.

2.     EQUIPMENT BASES AND SUPPORTS.

3.     SLEEVES AND SEALS.

4.     FLASHING AND SEALING EQUIPMENT AND PIPE STACKS.

1.2   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS AND PRODUCT DATA UNDER PROVISIONS OF DIVISION 01.

B.     INDICATE HANGER AND SUPPORT FRAMING AND ATTACHMENT METHODS.

PART 2 -      PRODUCTS

2.1   PIPE HANGERS AND SUPPORTS

A.    HANGERS FOR PIPE SIZES 1/2 TO 1_1/2 INCH:  MALLEABLE IRON OR CARBON STEEL,
ADJUSTABLE SWIVEL, SPLIT RING.

B.     HANGERS FOR PIPE SIZES 2 TO 4 INCHES AND COLD PIPE SIZES 6 INCHES AND OVER:  CARBON
STEEL, ADJUSTABLE, CLEVIS.

C.    MULTIPLE OR TRAPEZE HANGERS:  STEEL CHANNELS WITH WELDED SPACERS AND HANGER

RODS; CAST IRON ROLL AND STAND FOR HOT PIPE SIZES 6 INCHES AND OVER.

D.    WALL SUPPORT FOR PIPE SIZES TO 3 INCHES:  CAST IRON HOOK.

E.     VERTICAL SUPPORT:  STEEL RISER CLAMP.

F.     FLOOR SUPPORT FOR PIPE SIZES TO 4 INCHES AND ALL COLD PIPE SIZES:  CAST IRON
ADJUSTABLE PIPE SADDLE, LOCKNUT NIPPLE, FLOOR FLANGE, AND CONCRETE PIER OR STEEL
SUPPORT.

G.    COPPER PIPE SUPPORT:  CARBON STEEL RING, ADJUSTABLE, COPPER PLATED.

H.    SHIELD FOR INSULATED PIPING 2 INCHES AND SMALLER:  18 GAGE GALVANIZED STEEL SHIELD
OVER INSULATION IN 180 DEGREE SEGMENTS, MINIMUM 12 INCHES LONG AT PIPE SUPPORT.

I.      SHIELD FOR INSULATED PIPING 2_1/2 INCHES AND LARGER (EXCEPT COLD WATER PIPING):
PIPE COVERING PROTECTIVE SADDLES.

J.     SHIELDS FOR INSULATED COLD WATER PIPING 2_1/2 INCHES AND LARGER:  HARD BLOCK NON_

CONDUCTING SADDLES IN 90 DEGREE SEGMENTS, 12 INCH MINIMUM LENGTH, BLOCK
THICKNESS SAME AS INSULATION THICKNESS.

K.     SHIELDS FOR VERTICAL COPPER PIPE RISERS:  SHEET LEAD.

2.2   HANGER RODS

A.    STEEL HANGER RODS:  THREADED BOTH ENDS, THREADED ONE END, OR CONTINUOUS
THREADED.

2.3   INSERTS

A.    EXPANSION ANCHORS SHALL BE FLUSH OR SHELL TYPE AND ZINC PLATED IN ACCORDANCE

WITH ASTM B633, SC1, TYPE III.  ANCHORS SHALL BE HILTI HDI-P.

B.     NO POWER OR POWDER ACTUATED INSERTS ARE PERMITTED.

2.4   FLASHING

A.    METAL FLASHING:  26 GAGE GALVANIZED STEEL.

B.     LEAD FLASHING:  5 LB./SQ. FT. SHEET LEAD FOR WATERPROOFING; ONE LB./SQ. FT. SHEET
LEAD FOR SOUNDPROOFING.

C.    FLEXIBLE FLASHING:  MINIMUM 47 MIL THICK SHEET COMPATIBLE WITH ROOFING.

D.    CAPS:  STEEL, 22 GAGE MINIMUM; 16 GAGE AT FIRE RESISTANT ELEMENTS.

WITHOUT ADDITIONAL COST.
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING

SECTION 23 07 00 - HVAC PIPING INSULATION

SECTION 23 07 13 - DUCTWORK INSULATION

2.5   SLEEVES

A.    SLEEVES FOR PIPES THROUGH NON_FIRE RATED FLOORS:  FORM WITH 18 GAGE GALVANIZED

STEEL.

B.     SLEEVES FOR PIPES THROUGH NON_FIRE RATED WALLS, FOOTINGS, AND POTENTIALLY WET

FLOORS:  FORM WITH STEEL PIPE OR 14 GAGE GALVANIZED STEEL.

C.    SLEEVES FOR PIPES THROUGH FIRE RATED AND FIRE RESISTIVE FLOORS AND WALLS, AND

FIREPROOFING:  PREFABRICATED FIRE RATED SLEEVES INCLUDING SEALS, UL LISTED.

D.    FIRE STOPPING INSULATION:  FIRE STOPPING MATERIALS PER DIVISION 07.

E.     CAULK:  OF QUALITY SPECIFIED IN DIVISION 07.

2.6   FABRICATION

A.    SIZE SLEEVES LARGE ENOUGH TO ALLOW FOR MOVEMENT DUE TO EXPANSION AND

CONTRACTION.  PROVIDE FOR CONTINUOUS INSULATION WRAPPING.

B.     DESIGN HANGERS WITHOUT DISENGAGEMENT OF SUPPORTED PIPE.

C.    PROVIDE COPPER PLATED HANGERS AND SUPPORTS FOR COPPER PIPING.

2.7   FINISH

A.    PRIME COAT EXPOSED STEEL HANGERS AND SUPPORTS.  HANGERS AND SUPPORTS LOCATED

IN CRAWL SPACES, PIPE SHAFTS, AND SUSPENDED CEILING SPACES ARE NOT CONSIDERED

EXPOSED.

PART 3 -      EXECUTION

3.1   INSERTS

A.    PROVIDE EXPANSION ANCHORS FOR SUSPENDING HANGERS FROM REINFORCED CONCRETE

SLABS AND SIDES OF REINFORCED CONCRETE BEAMS.

B.     WHERE CONCRETE SLABS FORM FINISHED CEILING, PROVIDE INSERTS TO BE FLUSH WITH

SLAB SURFACE.

3.2   PIPE HANGERS AND SUPPORTS

A.    SUPPORT HORIZONTAL STANDARD WEIGHT STEEL PIPING AND COPPER PIPING AS FOLLOWS:

                    PIPE            STEEL                   VAPOR        COPPER                VAPOR        HANGER

                    SIZE            WATER                  SERVICE     WATER                  SERVICE     ROD

                                        SERVICE(FT.)       (FT.)             SERVICE(FT.)       (FT.)             DIAMETER

             3/8”              7                            8                  5                            5                  3/8"

             1/2”              7                            8                  5                            6                  3/8"

             3/4”              7                            9                  5                            7                  3/8"

             1”                 7                            9                  6                            8                  3/8"

             1 1/4"           7                            9                  7                            9                  3/8"

             1 1/2"           9                            12                 8                            10                 3/8"

             2”                 10                           13                 8                            11                 3/8"

             2 1/2"           11                           14                 9                            13                 1/2"

             3”                 12                           15                 10                           14                 1/2"

             3 1/2"           13                           16                 11                           15                 1/2"

             4”                 14                           17                 12                           16                 5/8"

             5”                 16                           19                 13                           18                 5/8"

             6”                 17                           21                14                           20                5/8"

B.     PLASTIC PIPE SHALL BE SUPPORTED PER MANUFACTURER'S RECOMMENDATIONS FOR

MATERIAL AND SERVICE CONDITION.

C.    INSTALL HANGERS TO PROVIDE MINIMUM 1/2 INCH SPACE BETWEEN FINISHED COVERING AND

ADJACENT WORK.

D.    PLACE A HANGER WITHIN 12 INCHES OF EACH HORIZONTAL ELBOW.

E.     USE HANGERS WITH 1_1/2 INCH MINIMUM VERTICAL ADJUSTMENT.

F.     SUPPORT HORIZONTAL PVC PIPE WITH 4 FEET MAXIMUM SPACING BETWEEN HANGERS.

G.    SUPPORT ALL VERTICAL PIPING AT EVERY OTHER FLOOR.

H.    WHERE SEVERAL PIPES CAN BE INSTALLED IN PARALLEL AND AT SAME ELEVATION, PROVIDE

MULTIPLE OR TRAPEZE HANGERS.

I.      SUPPORT RISER PIPING INDEPENDENTLY OF CONNECTED HORIZONTAL PIPING.

3.3   EQUIPMENT BASES AND SUPPORTS

A.    PROVIDE EQUIPMENT BASES OF CONCRETE TYPE SPECIFIED IN DIVISION 03.

B.     PROVIDE TEMPLATES, ANCHOR BOLTS, AND ACCESSORIES FOR MOUNTING AND ANCHORING

EQUIPMENT.

C.    CONSTRUCT SUPPORT OF STEEL MEMBERS.  BRACE AND FASTEN WITH FLANGES BOLTED TO

STRUCTURE.

D.    PROVIDE RIGID ANCHORS FOR PIPES AFTER VIBRATION ISOLATION COMPONENTS ARE

INSTALLED.

3.4   FLASHING

A.    PROVIDE FLEXIBLE FLASHING AND METAL COUNTERFLASHING WHERE PIPING AND DUCTWORK

PENETRATE WEATHER OR WATERPROOFED WALLS, FLOORS, AND ROOFS.

B.     FOR PIPES THROUGH OUTSIDE WALLS, TURN FLANGES BACK INTO WALL AND CAULK, METAL

COUNTERFLASH AND SEAL.

C.    PROVIDE CURBS FOR MECHANICAL ROOF INSTALLATIONS 12 INCHES MINIMUM HIGH ABOVE

ROOFING SURFACE.  FLEXIBLE SHEET FLASH AND COUNTERFLASH WITH SHEET METAL; SEAL

WATERTIGHT.

3.5   SLEEVES

A.    EXTEND SLEEVES THROUGH FLOORS THREE INCH ABOVE FINISHED FLOOR LEVEL IN

UNFINISHED AREAS AND FLUSH WITH WALL OR FLOOR IN FINISHED AREAS.  CAULK SLEEVES

FULL DEPTH AND PROVIDE FLOOR PLATE.

B.     WHERE PIPING PENETRATES FLOOR, CEILING, OR WALL, CLOSE OFF SPACE BETWEEN PIPE

AND ADJACENT WORK WITH FIRE STOPPING INSULATION AND CAULK SEAL.  PROVIDE CLOSE

FITTING METAL COLLAR OR ESCUTCHEON COVERS AT BOTH SIDES OF PENETRATION.

C.    INSTALL CHROME PLATED STEEL ESCUTCHEONS AT FINISHED SURFACES.

END OF SECTION 23 05 29

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     TESTING, ADJUSTMENT, AND BALANCING OF AIR SYSTEMS.

2.     TESTING, ADJUSTMENT AND BALANCING OF HYDRONIC SYSTEMS AS APPLICABLE.

3.     MEASUREMENT OF FINAL OPERATING CONDITIONS OF HVAC SYSTEMS.

1.2   QUALITY ASSURANCE

A.    AGENCY SHALL BE COMPANY SPECIALIZING IN THE ADJUSTING AND BALANCING OF SYSTEMS

SPECIFIED IN THIS SECTION WITH MINIMUM THREE YEARS DOCUMENTED EXPERIENCE

CERTIFIED BY AABC.  PERFORM WORK UNDER SUPERVISION OF AABC CERTIFIED TEST AND

BALANCE ENGINEER.

B.     TOTAL SYSTEM BALANCE SHALL BE PERFORMED IN ACCORDANCE WITH AABC NATIONAL

STANDARDS FOR FIELD MEASUREMENT AND INSTRUMENTATION, TOTAL SYSTEM BALANCE.

1.3   SUBMITTALS

A.    SUBMIT NAME OF ADJUSTING AND BALANCING AGENCY FOR APPROVAL WITHIN 30 DAYS AFTER

AWARD OF CONTRACT.

B.     SUBMIT TEST REPORTS AS A SUBMITTAL UNDER PROVISIONS OF DIVISION 01 SUBMITTALS.

C.    SUBMIT TEST REPORTS.

D.    PRIOR TO COMMENCING WORK, SUBMIT DRAFT REPORTS INDICATING ADJUSTING, BALANCING,

AND EQUIPMENT DATA REQUIRED.

E.     SUBMIT DRAFT COPIES OF REPORT FOR REVIEW PRIOR TO FINAL ACCEPTANCE OF PROJECT.

PROVIDE FINAL COPIES FOR ARCHITECT/ENGINEER AND FOR INCLUSION IN OPERATING AND

MAINTENANCE MANUALS.

F.     PROVIDE REPORTS IN SOFT COVER, LETTER SIZE, 3_RING BINDER MANUALS, COMPLETE WITH

INDEX PAGE AND INDEXING TABS, WITH COVER IDENTIFICATION AT FRONT AND SIDE.  INCLUDE

SET OF REDUCED DRAWINGS WITH AIR OUTLETS AND EQUIPMENT IDENTIFIED TO

CORRESPOND WITH DATA SHEETS, AND INDICATING THERMOSTAT LOCATIONS.

G.    INCLUDE DETAILED PROCEDURES, AGENDA, SAMPLE REPORT FORMS AND COPY OF AABC

NATIONAL PROJECT PERFORMANCE GUARANTY PRIOR TO COMMENCING SYSTEM BALANCE.

1.4   REPORT FORMS

A.    SUBMIT REPORTS ON AABC NATIONAL STANDARDS FOR TOTAL SYSTEM BALANCE FORMS.

1.5   PROJECT RECORD DOCUMENTS

A.    SUBMIT RECORD DOCUMENTS UNDER PROVISIONS OF DIVISION 01 CONTRACT CLOSEOUT.

B.     ACCURATELY RECORD ACTUAL LOCATIONS OF FLOW MEASURING STATIONS, BALANCING

VALVES AND ROUGH SETTING.

1.6   SEQUENCING AND SCHEDULING

A.    SEQUENCE WORK TO COMMENCE AFTER COMPLETION OF SYSTEMS AND SCHEDULE

COMPLETION OF WORK BEFORE SUBSTANTIAL COMPLETION OF PROJECT.

B.     SCHEDULE AND PROVIDE ASSISTANCE IN FINAL ADJUSTMENT AND TEST OF LIFE SAFETY

SYSTEM WITH FIRE AUTHORITY.

PART 2 -      PRODUCTS

NOT APPLICABLE

PART 3 - EXECUTION

3.1   EXAMINATION

A.    BEFORE COMMENCING WORK, VERIFY THAT SYSTEMS ARE COMPLETE AND OPERABLE.

ENSURE THE FOLLOWING:

1.     EQUIPMENT IS OPERABLE AND IN A SAFE AND NORMAL CONDITION.

2.     TEMPERATURE CONTROL SYSTEMS ARE INSTALLED COMPLETE AND OPERABLE.

3.     PROPER THERMAL OVERLOAD PROTECTION IS IN PLACE FOR ELECTRICAL EQUIPMENT.

4.     FINAL FILTERS ARE CLEAN AND IN PLACE.  IF REQUIRED, INSTALL TEMPORARY MEDIA IN

ADDITION TO FINAL FILTERS.

5.     DUCT SYSTEMS ARE CLEAN OF DEBRIS.

6.     CORRECT FAN ROTATION.

7.     FIRE AND VOLUME DAMPERS ARE IN PLACE AND OPEN.

8.     COIL FINS HAVE BEEN CLEANED AND COMBED.

9.     ACCESS DOORS ARE CLOSED AND DUCT END CAPS ARE IN PLACE.

10.   AIR OUTLETS ARE INSTALLED AND CONNECTED.

11.   DUCT SYSTEM LEAKAGE HAS BEEN MINIMIZED.

12.   HYDRONIC SYSTEMS HAVE BEEN FLUSHED, FILLED, AND VENTED.

13.   CORRECT PUMP ROTATION.

14.   PROPER STRAINER BASKETS ARE CLEAN AND IN PLACE.

15.   SERVICE AND BALANCE VALVES ARE OPEN.

B.     REPORT ANY DEFECTS OR DEFICIENCIES NOTED DURING PERFORMANCE OF SERVICES TO

ARCHITECT/ ENGINEER.

C.    PROMPTLY REPORT ABNORMAL CONDITIONS IN MECHANICAL SYSTEMS OR CONDITIONS

WHICH PREVENT SYSTEM BALANCE.

D.    IF, FOR DESIGN REASONS, SYSTEM CANNOT BE PROPERLY BALANCED, REPORT AS SOON AS

OBSERVED.

E.     BEGINNING OF WORK MEANS ACCEPTANCE OF EXISTING CONDITIONS.

3.2   PREPARATION

A.    PROVIDE INSTRUMENTS REQUIRED FOR TESTING, ADJUSTING, AND BALANCING OPERATIONS.

MAKE INSTRUMENTS AVAILABLE TO ARCHITECT/ENGINEER TO FACILITATE SPOT CHECKS

DURING TESTING.

B.     PROVIDE ADDITIONAL BALANCING DEVICES AS REQUIRED.

3.3   INSTALLATION TOLERANCES

A.    ADJUST AIR HANDLING SYSTEMS TO PLUS OR MINUS 5 PERCENT FOR SUPPLY SYSTEMS AND

PLUS OR MINUS 10 PERCENT FOR RETURN AND EXHAUST SYSTEMS FROM FIGURES

INDICATED.

B.     ADJUST HYDRONIC SYSTEMS TO PLUS OR MINUS 10 PERCENT OF DESIGN CONDITIONS

INDICATED.

3.4   ADJUSTING

A.    RECORDED DATA SHALL REPRESENT ACTUALLY MEASURED, OR OBSERVED CONDITION.

B.     PERMANENTLY MARK SETTINGS OF VALVES, DAMPERS, AND OTHER ADJUSTMENT DEVICES

ALLOWING SETTINGS TO BE RESTORED.  SET AND LOCK MEMORY STOPS.

C.    AFTER ADJUSTMENT, TAKE MEASUREMENTS TO VERIFY BALANCE HAS NOT BEEN DISRUPTED

OR THAT SUCH DISRUPTION HAS BEEN RECTIFIED.

D.    LEAVE SYSTEMS IN PROPER WORKING ORDER, REPLACING BELT GUARDS, CLOSING ACCESS

DOORS, CLOSING DOORS TO ELECTRICAL SWITCH BOXES, AND RESTORING THERMOSTATS TO

SPECIFIED SETTINGS.

3.5   AIR SYSTEM PROCEDURE

A.    ADJUST AIR HANDLING AND DISTRIBUTION SYSTEMS TO PROVIDE REQUIRED OR DESIGN

SUPPLY, RETURN, AND EXHAUST AIR QUANTITIES.

B.     MAKE AIR QUANTITY MEASUREMENTS IN DUCTS BY PITOT TUBE TRAVERSE OF ENTIRE CROSS

SECTIONAL AREA OF DUCT.

C.    MEASURE AIR QUANTITIES AT AIR INLETS AND OUTLETS.

D.    ADJUST DISTRIBUTION SYSTEM TO OBTAIN UNIFORM SPACE TEMPERATURES FREE FROM

OBJECTIONABLE DRAFTS AND NOISE.

E.     USE VOLUME CONTROL DEVICES TO REGULATE AIR QUANTITIES ONLY TO EXTENT THAT

ADJUSTMENTS DO NOT CREATE OBJECTIONABLE AIR MOTION OR SOUND LEVELS.  EFFECT

VOLUME CONTROL BY DUCT INTERNAL DEVICES SUCH AS DAMPERS AND SPLITTERS.

F.     VARY TOTAL SYSTEM AIR QUANTITIES BY ADJUSTMENT OF FAN SPEEDS.  PROVIDE DRIVE

CHANGES REQUIRED.  VARY BRANCH AIR QUANTITIES BY DAMPER REGULATION.

G.    PROVIDE SYSTEM SCHEMATIC WITH REQUIRED AND ACTUAL AIR QUANTITIES RECORDED AT

EACH OUTLET OR INLET.

H.    MEASURE STATIC AIR PRESSURE CONDITIONS ON AIR SUPPLY UNITS, INCLUDING FILTER AND

COIL PRESSURE DROPS, AND TOTAL PRESSURE ACROSS THE FAN.  MAKE ALLOWANCES FOR

50 PERCENT LOADING OF FILTERS.

I.      ADJUST OUTSIDE AIR AUTOMATIC DAMPERS, OUTSIDE AIR, RETURN AIR, AND EXHAUST

DAMPERS FOR DESIGN CONDITIONS.

J.     MEASURE TEMPERATURE CONDITIONS ACROSS OUTSIDE AIR, RETURN AIR, AND EXHAUST

DAMPERS TO CHECK LEAKAGE.

K.     WHERE MODULATING DAMPERS ARE PROVIDED, TAKE MEASUREMENTS AND BALANCE AT

EXTREME CONDITIONS.   BALANCE VARIABLE VOLUME SYSTEMS AT MAXIMUM AIR FLOW RATE,

FULL COOLING, AND AT MINIMUM AIR FLOW RATE, FULL HEATING.

L.     MEASURE BUILDING STATIC PRESSURE AND ADJUST SUPPLY, RETURN, AND EXHAUST AIR

SYSTEMS TO PROVIDE REQUIRED RELATIONSHIP BETWEEN EACH TO MAINTAIN

APPROXIMATELY 0.05 INCHES POSITIVE STATIC PRESSURE NEAR THE BUILDING ENTRIES.

M.    FOR VARIABLE AIR VOLUME SYSTEM POWERED UNITS, SET VOLUME CONTROLLER TO AIR

FLOW SETTING INDICATED.  CONFIRM CONNECTIONS PROPERLY MADE AND CONFIRM PROPER

OPERATION FOR AUTOMATIC VARIABLE AIR VOLUME TEMPERATURE CONTROL.

N.    ON FAN POWERED VAV BOXES, ADJUST AIR FLOW SWITCHES FOR PROPER OPERATION.

3.7   WATER SYSTEM PROCEDURE

A.    ADJUST WATER SYSTEMS TO PROVIDE REQUIRED OR DESIGN QUANTITIES.

B.     USE CALIBRATED FITTINGS AND PRESSURE GAGES TO DETERMINE FLOW RATES FOR SYSTEM

BALANCE.  WHERE FLOW METERING DEVICES ARE NOT INSTALLED, BASE FLOW BALANCE ON

TEMPERATURE DIFFERENCE ACROSS VARIOUS HEAT TRANSFER ELEMENTS IN THE SYSTEM.

C.    ADJUST SYSTEMS TO PROVIDE SPECIFIED PRESSURE DROPS AND FLOWS THROUGH HEAT

TRANSFER ELEMENTS PRIOR TO THERMAL TESTING.  PERFORM BALANCING BY

MEASUREMENT OF TEMPERATURE DIFFERENTIAL IN CONJUNCTION WITH AIR BALANCING.

D.    EFFECT SYSTEM BALANCE WITH AUTOMATIC CONTROL VALVES FULLY OPEN TO HEAT

TRANSFER ELEMENTS.

E.     EFFECT ADJUSTMENT OF WATER DISTRIBUTION SYSTEMS BY MEANS OF BALANCING COCKS,

VALVES, AND FITTINGS.  DO NOT USE SERVICE OR SHUT_OFF VALVES FOR BALANCING UNLESS

INDEXED FOR BALANCE POINT.

F.     WHERE AVAILABLE PUMP CAPACITY IS LESS THAN TOTAL FLOW REQUIREMENTS OR

INDIVIDUAL SYSTEM PARTS, FULL FLOW IN ONE PART MAY BE SIMULATED BY TEMPORARY

RESTRICTION OF FLOW TO OTHER PARTS.
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PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     PIPING INSULATION.

2.     JACKETS AND ACCESSORIES.

1.2   QUALITY ASSURANCE

A.    MANUFACTURER QUALIFICATIONS:  COMPANY SPECIALIZING IN MANUFACTURING THE

PRODUCTS SPECIFIED IN THIS SECTION WITH MINIMUM THREE YEARS DOCUMENTED

EXPERIENCE.

B.     APPLICATOR QUALIFICATIONS:   COMPANY SPECIALIZING IN PERFORMING THE WORK OF THIS

SECTION WITH MINIMUM THREE YEARS DOCUMENTED EXPERIENCE APPROVED BY

MANUFACTURER.

C.    MATERIALS:  FLAME SPREAD/SMOKE DEVELOPED RATING OF 25/50 IN ACCORDANCE WITH

ASTM E84, NFPA 255, AND UL 723.

1.3   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS UNDER PROVISIONS OF DIVISION 01.

B.     PRODUCT DATA:  PROVIDE PRODUCT DESCRIPTION, THERMAL CHARACTERISTICS, LIST OF

MATERIALS AND THICKNESS FOR EACH SERVICE, AND LOCATIONS.

C.    MANUFACTURER'S INSTRUCTIONS:  INDICATE INSTALLATION PROCEDURES WHICH ENSURE

ACCEPTABLE WORKMANSHIP AND INSTALLATION STANDARDS WILL BE ACHIEVED.

1.4   DELIVERY, STORAGE, AND PROTECTION

A.    DIVISION 01 - MATERIAL AND EQUIPMENT:  TRANSPORT, HANDLE, STORE, AND PROTECT

PRODUCTS.

B.     ACCEPT MATERIALS ON SITE IN ORIGINAL FACTORY PACKAGING, LABELED WITH

MANUFACTURER'S IDENTIFICATION, INCLUDING PRODUCT DENSITY AND THICKNESS.

C.    PROTECT INSULATION FROM WEATHER AND CONSTRUCTION TRAFFIC, DIRT, WATER,

CHEMICAL, AND MECHANICAL DAMAGE, BY STORING IN ORIGINAL WRAPPING.

1.5   ENVIRONMENTAL REQUIREMENTS

A.    DIVISION 01 - MATERIAL AND EQUIPMENT:  ENVIRONMENTAL CONDITIONS AFFECTING

PRODUCTS ON SITE.

B.     MAINTAIN AMBIENT TEMPERATURES AND CONDITIONS REQUIRED BY MANUFACTURERS OF

ADHESIVES, MASTICS, AND INSULATION CEMENTS.

C.    MAINTAIN TEMPERATURE DURING AND AFTER INSTALLATION FOR MINIMUM PERIOD OF 24

HOURS.

PART 2 -      PRODUCTS

2.1   GLASS FIBER

A.    INSULATION:  ASTM C547; RIGID MOLDED, NONCOMBUSTIBLE.

1.     'K' ('KSI') VALUE:  ASTM C177, 0.23 AT 75 DEGREES F, 0.034 AT 25 DEGREES C.

2.     MAXIMUM SERVICE TEMPERATURE:  850 DEGREES F, 454 DEGREES C.

3.     MAXIMUM MOISTURE ABSORPTION:  0.2 PERCENT BY VOLUME.

4.     WHITE KRAFT PAPER REINFORCED GLASS FIBER YARN AND BONDED TO ALUMINUM FOIL

WITH SELF-SEALING LONGITUDINAL LAPS AND BUTT STRIPS.

B.     INSULATION:  FOR PIPING DIAMETER OF 10 INCHES AND ABOVE, ASTM C795; SEMI-RIGID,

NON-COMBUSTIBLE, END GRAIN ADHERED TO JACKET.

1.     'K' (KSI') VALUE:  ASTM C177, 0.24 AT 75 DEGREES F (0.035 AT 24 DEGREES C) AT 75

DEGREES F (AT 24 DEGREES C).

2.     MAXIMUM SERVICE TEMPERATURE:  850 DEGREES F (454 DEGREES C).

3.     MAXIMUM MOISTURE ABSORPTION:  0.2 PERCENT BY VOLUME.

C.    VAPOR BARRIER JACKET:

1.     ASTM C921, WHITE KRAFT PAPER WITH GLASS FIBER YARN, BONDED TO ALUMINIZED FILM.

2.     MOISTURE VAPOR TRANSMISSION:  ASTM E96; 0.02 PERM-INCHES.

3.     ADHESIVE SELF-SEALING LAP JOINT AND BUTT JOINT.

D.    TIE WIRE: 0.048-INCH (1.22 MM) STAINLESS STEEL WITH TWISTED ENDS ON MAXIMUM 12-INCH

(300 MM) CENTERS.

E.     VAPOR BARRIER LAP ADHESIVE:

1.     COMPATIBLE WITH INSULATION.  UL CLASSIFIED IN ACCORDANCE WITH ASTM-E84, NFPA

90A.

2.2   CELLULAR FOAM

A.    INSULATION:  ASTM C534; FLEXIBLE, CELLULAR ELASTOMERIC, MOLDED OR SHEET.

1.     'K' ('KSI') VALUE:  ASTM C177; 0.27 AT 75 DEGREES F (0.04 AT 24 DEGREES C).

2.     MINIMUM SERVICE TEMPERATURE:  -70 DEGREES F (-57 DEGREES C).

3.     MAXIMUM SERVICE TEMPERATURE:  220 DEGREES F (105 DEGREES C).

4.     MAXIMUM MOISTURE ABSORPTION:  ASTM D1056; 5.0 PERCENT BY WEIGHT.

5.     MOISTURE VAPOR TRANSMISSION:  ASTM E96; .10 PERM-INCHES.

6.     CONNECTION:  WATERPROOF VAPOR BARRIER ADHESIVE.

7.     SELF-SEAL LONGITUDINAL SEAM.

8.     FLAME SMOKE SPREAD RATING OF 25/50 TESTED BY ASTM E84-91A.

B.     ELASTOMERIC FOAM ADHESIVE:

1.     AIR DRIED, CONTACT ADHESIVE, COMPATIBLE WITH INSULATION.

2.3   JACKETS

A.    PVC PLASTIC:

1.     JACKET:  ASTM D1784, ONE-PIECE MOLDED INSULATION TYPE FITTING COVERS AND

SHEET MATERIAL, OFF-WHITE COLOR.  30 MILS THICKNESS.

a.     MINIMUM SERVICE TEMPERATURE:  0 DEGREES F (-18 DEGREES C).

b.     MAXIMUM SERVICE TEMPERATURE:  150 DEGREES F (66 DEGREES C).

c.     MOISTURE VAPOR TRANSMISSION:  ASTM E96; 0.002 PERM-INCHES.

d.     CONNECTIONS:  BRUSH ON WELDING ADHESIVE AND CLOSURE PINS.

2.     COVERING ADHESIVE MASTIC:

a.     COMPATIBLE WITH JACKETING AND INSULATION.

B.     ALUMINUM JACKET:  ASTM B209 AND ASTM B209M.

1.     THICKNESS:  0.016-INCH (0.4 MM) SHEET.

2.     FINISH:  EMBOSSED.

3.     JOINING:  LONGITUDINAL SLIP JOINTS AND 2-INCH (50 MM) LAPS.

4.     FITTINGS:  0.016-INCH (0.4 MM) THICK DIE SHAPED FITTING COVERS WITH FACTORY

ATTACHED PROTECTIVE LINER.

5.     METAL JACKET BANDS:  3/8-INCH WIDE; 0.015-INCH (0.4 MM) THICK ALUMINUM.

PART 3 -      EXECUTION

3.1   EXAMINATION

A.    DIVISION 01 - COORDINATION AND MEETINGS:  VERIFICATION OF EXISTING CONDITIONS

BEFORE STARTING WORK.

B.     VERIFY THAT PIPING HAS BEEN TESTED BEFORE APPLYING INSULATION MATERIALS.

C.    VERIFY THAT SURFACES ARE CLEAN AND DRY, WITH FOREIGN MATERIAL REMOVED.

3.2   INSTALLATION

A.    DIVISION 01 - QUALITY CONTROL:  MANUFACTURER'S INSTRUCTIONS.

B.     INSTALL IN ACCORDANCE WITH NAIMA NATIONAL INSULATION STANDARDS.

C.    EXPOSED PIPING:  LOCATE INSULATION AND COVER SEAMS IN LEAST VISIBLE LOCATIONS.

D.    INSULATED PIPES CONVEYING FLUIDS BELOW AMBIENT TEMPERATURE:  INSULATE ENTIRE

SYSTEM INCLUDING FITTINGS, VALVES, UNIONS, FLANGES, STRAINERS, FLEXIBLE

CONNECTIONS, PUMP BODIES, AND EXPANSION JOINTS.

E.     GLASS FIBER INSULATED PIPES CONVEYING FLUIDS BELOW AMBIENT TEMPERATURE:

1.     PROVIDE VAPOR BARRIER JACKETS, FACTORY-APPLIED OR FIELD-APPLIED.  SECURE WITH

SELF-SEALING LONGITUDINAL LAPS AND BUTT STRIPS WITH PRESSURE SENSITIVE

ADHESIVE.  SECURE WITH OUTWARD CLINCH EXPANDING STAPLES AND VAPOR BARRIER

MASTIC.

2.     INSULATE FITTINGS, JOINTS, AND VALVES WITH FACTORY-MOLDED INSULATION OF LIKE

MATERIAL AND THICKNESS AS ADJACENT PIPE.  FINISH WITH GLASS CLOTH AND VAPOR

BARRIER ADHESIVE OR PVC FITTING COVERS.

F.     INSULATED PIPES CONVEYING FLUIDS ABOVE AMBIENT TEMPERATURE:  INSULATE ENTIRE

SYSTEM INCLUDING FITTINGS, VALVES, UNIONS, FLANGES, STRAINERS, FLEXIBLE

CONNECTIONS, PUMP BODIES, AND EXPANSION JOINTS

G.    GLASS FIBER INSULATED PIPES CONVEYING FLUIDS ABOVE AMBIENT TEMPERATURE:

1.     PROVIDE SPECIFIED JACKETS, WITH VAPOR BARRIER, FACTORY-APPLIED.  SECURE WITH

SELF-SEALING LONGITUDINAL LAPS AND BUTT STRIPS WITH PRESSURE SENSITIVE

ADHESIVE.

2.     INSULATE FITTINGS, JOINTS, AND VALVES WITH FACTORY-MOLDED INSULATION OF LIKE

MATERIAL AND THICKNESS AS ADJOINING PIPE.  FINISH WITH GLASS CLOTH AND

ADHESIVE OR PVC FITTING COVERS.

H.    INSERTS AND SHIELDS:

1.     APPLICATION:  PIPING 1-1/2 (40 MM) INCHES DIAMETER OR LARGER.

2.     SHIELDS:  GALVANIZED STEEL BETWEEN PIPE HANGERS OR PIPE HANGER ROLLS AND

INSERTS.

3.     INSERT LOCATION:  BETWEEN SUPPORT SHIELD AND PIPING AND UNDER THE FINISH

JACKET.

4.     INSERT CONFIGURATION:  MINIMUM 6 INCHES (150 MM) LONG, OF SAME THICKNESS AND

CONTOUR AS ADJOINING INSULATION; MAY BE FACTORY FABRICATED.

5.     INSERT MATERIAL:  HYDROUS CALCIUM SILICATE INSULATION OR OTHER HEAVY DENSITY

INSULATING MATERIAL SUITABLE FOR THE PLANNED TEMPERATURE RANGE.

I.      CONTINUE INSULATION THROUGH WALLS, SLEEVES, PIPE HANGERS, AND OTHER PIPE

PENETRATIONS.  FINISH AT SUPPORTS, PROTRUSIONS, AND INTERRUPTIONS.  AT FIRE

SEPARATIONS, REFER TO DIVISION 07.

J.     PIPE EXPOSED IN MECHANICAL EQUIPMENT ROOMS OR FINISHED SPACES LESS THAN 10 FEET

(3 METERS) ABOVE FINISHED FLOOR:  FINISH WITH PVC JACKET AND FITTING COVERS.

K.     EXTERIOR APPLICATIONS:  PROVIDE VAPOR BARRIER JACKET.  INSULATE FITTINGS, JOINTS,

AND VALVES WITH INSULATION OF LIKE MATERIAL AND THICKNESS AS ADJOINING PIPE, AND

FINISH WITH MESH REINFORCED VAPOR BARRIER CEMENT.  COVER WITH ALUMINUM JACKET

WITH SEAMS LOCATED ON BOTTOM SIDE OF HORIZONTAL PIPING.

3.3   SCHEDULES

A.    COOLING SYSTEMS:

1.     COLD CONDENSATE DRAINS:

a.     GLASS FIBER INSULATION:

1)     PIPE SIZE RANGE:  4 INCHES AND SMALLER (102 MM AND SMALLER).

a)     THICKNESS:  1 INCH (25 MM).  BASED ON “K” VALUE OF 0.24 - 0.27 @ MEAN

TEMPERATURE OF 75°F (0.033 - 0.039 @ MEAN TEMPERATURE).

2)     PIPE SIZE RANGE:  5 INCHES AND LARGER (127 MM AND LARGER).

a)     THICKNESS:  1-1/2 INCHES (38 MM).  BASED ON “K” VALUE

OF 0.24 - 0.27 @ MEAN TEMPERATURE OF 75°F (0.033 - 0.039 @ MEAN

TEMPERATURE OF 4°C).

b.     CELLULAR FOAM INSULATION:

1)     PIPE SIZE RANGE:  4 INCHES AND SMALLER (102 MM AND SMALLER).

a)     THICKNESS: 1 INCH (25 MM).

2)     PIPE SIZE RANGE:  5 INCHES AND LARGER (125 MM AND LARGER).

a)     THICKNESS: 1 INCH (25 MM).

2.     CONDENSATE DRAINS FOR COOLING COILS:

a.     GLASS FIBER INSULATION:

1)     PIPE SIZE RANGE:  4 INCHES AND SMALLER (102 MM AND SMALLER).

a)     THICKNESS:  1 INCH (25 MM).  BASED ON “K” VALUE OF 0.24 - 0.27 @ MEAN

TEMPERATURE OF 75°F (0.033 - 0.039 @ MEAN TEMPERATURE).

2)     PIPE SIZE RANGE:  5 INCHES AND LARGER (127 MM AND LARGER).

a)     THICKNESS:  1-1/2 INCHES (38 MM).  BASED ON “K” VALUE

OF 0.24 - 0.27 @ MEAN TEMPERATURE OF 75°F (0.033 - 0.039 @ MEAN

TEMPERATURE OF 4°C).

b.     CELLULAR FOAM INSULATION:

1)     PIPE SIZE RANGE:  4 INCHES AND SMALLER (102 MM AND SMALLER).

a)     THICKNESS:  1 INCH (25 MM).

2)     PIPE SIZE RANGE:  5 INCHES AND LARGER (125 MM AND LARGER).

a)     THICKNESS:  1 INCH (25 MM).

3.     REFRIGERANT SUCTION, VAPOR AND EQUALIZATION PIPES:

a.     GLASS FIBER INSULATION:

1)     PIPE SIZE RANGES:  6 INCHES AND SMALLER (152 MM AND SMALLER).

a)     THICKNESS:  1 INCHE (25 MM).  BASED ON “K” VALUE

OF 0.23 - 0.27 @ MEAN TEMPERATURE OF 75°F (0.033 - 0.039 @ MEAN

TEMPERATURE OF 24°C).

b.     CELLULAR FOAM INSULATION (REFRIGERANT PIPING):

1)     PIPE SIZE RANGE:  6 INCHES AND SMALLER (152 MM AND SMALLER).

a)     THICKNESS:  1-1/2 INCHES (38 MM).  BASED ON “K” VALUE 0.265 @ MEAN

TEMPERATURE OF 104°F.

4.     REFRIGERANT LIQUID PIPE:

a.     GLASS FIBER INSULATION:

1)     PIPE SIZE RANGE:  4 INCHES AND SMALLER (102 MM AND SMALLER).

a)     THICKNESS:  1 INCH (25 MM).  BASED ON “K” VALUE OF 0.24 - 0.28 @ 100°F

MEAN TEMPERATURE (0.035 - 0.040 38°C MEAN TEMPERATURE).

b.     CELLULAR FOAM INSULATION (REFRIGERANT PIPING):

1)     PIPE SIZE RANGE:  4 INCHES AND SMALLER (102 MM AND SMALLER).

a)     THICKNESS:  1 INCH (25 MM).  BASED ON “K” VALVE OF 0.265 AT 104°F MEAN

TEMPERATURE.
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PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     DUCTWORK INSULATION.

2.     DUCT LINER.

3.     INSULATION JACKETS.

4.     FIRE-RESISTANT GREASE DUCT WRAP.

1.2   QUALITY ASSURANCE

A.    MANUFACTURER QUALIFICATIONS:  COMPANY SPECIALIZING IN MANUFACTURING THE

PRODUCTS SPECIFIED IN THIS SECTION WITH MINIMUM THREE YEARS DOCUMENTED

EXPERIENCE.

B.     APPLICATOR QUALIFICATIONS:  COMPANY SPECIALIZING IN PERFORMING THE WORK OF THIS

SECTION WITH MINIMUM THREE YEARS DOCUMENTED EXPERIENCE APPROVED BY

MANUFACTURER.

C.    MATERIALS:  FLAME SPREAD/SMOKE DEVELOPED RATING OF 25/50 IN ACCORDANCE WITH

ASTM E84, NFPA 255, AND UL 723.

1.3   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS UNDER PROVISIONS OF DIVISION 01.

B.     PRODUCT DATA:  PROVIDE PRODUCT DESCRIPTION, THERMAL CHARACTERISTICS, LIST OF

MATERIALS AND THICKNESS FOR EACH SERVICE, AND LOCATIONS.

C.    MANUFACTURER'S INSTRUCTIONS:  INDICATE INSTALLATION PROCEDURES WHICH ENSURE

ACCEPTABLE WORKMANSHIP AND INSTALLATION STANDARDS WILL BE ACHIEVED.

1.4   DELIVERY, STORAGE, AND PROTECTION

A.    DIVISION 01 - MATERIAL AND EQUIPMENT:  TRANSPORT, HANDLE, STORE, AND PROTECT

PRODUCTS.

B.     ACCEPT MATERIALS ON SITE IN ORIGINAL FACTORY PACKAGING, LABELED WITH

MANUFACTURER'S IDENTIFICATION, INCLUDING PRODUCT DENSITY AND THICKNESS.

C.    PROTECT INSULATION FROM WEATHER AND CONSTRUCTION TRAFFIC, DIRT, WATER,

CHEMICAL, AND MECHANICAL DAMAGE, BY STORING IN ORIGINAL WRAPPING.

1.5   ENVIRONMENTAL REQUIREMENTS

A.    DIVISION 01 - MATERIAL AND EQUIPMENT:  ENVIRONMENTAL CONDITIONS AFFECTING

PRODUCTS ON SITE.

B.     MAINTAIN AMBIENT TEMPERATURES AND CONDITIONS REQUIRED BY MANUFACTURERS OF

ADHESIVES, MASTICS, AND INSULATION CEMENTS.

C.    MAINTAIN TEMPERATURE DURING AND AFTER INSTALLATION FOR MINIMUM PERIOD OF 24

HOURS.

PART 2 -      PRODUCTS

2.1   GLASS FIBER, FLEXIBLE

A.    INSULATION:  ASTM C553; FLEXIBLE, NONCOMBUSTIBLE BLANKET.

1.     'R' ('RSI') VALUE:  ASTM C518-85, 5.6 AT 75 DEGREES F (0.99 AT 24 DEGREES C).

2.     MAXIMUM SERVICE TEMPERATURE:  250 DEGREES F (121 DEGREES C).

3.     MAXIMUM MOISTURE ABSORPTION:  0.20 PERCENT BY VOLUME.

4.     DENSITY SHALL BE 1.00 LB/FT³ (16 KG/M³).  MEET NFPA 90A AND 90B.

5.     FACTORY APPLIED FRK VAPOR BARRIER JACKET.

B.     VAPOR BARRIER JACKET:

1.     ALUMINUM FOIL (FRK) WITH BONDED GLASS FIBER YARN.

2.     MOISTURE VAPOR TRANSMISSION:  ASTM E96; 0.02 PERM.

3.     SECURE WITH PRESSURE SENSITIVE TAPE OR VAPOR BARRIER MASTIC AND GLASS TAPE.

C.    VAPOR BARRIER TAPE:

1.     FRK TYPE UL LISTED ALUMINUM FOIL REINFORCED WITH GLASS FIBER YARN, WITH

PRESSURE SENSITIVE RUBBER BASED ADHESIVE.

D.    ADHESIVE:  INSULATION TO METAL DUCT.

2.2   GLASS FIBER, RIGID

A.    INSULATION:  ASTM C612; RIGID, NONCOMBUSTIBLE BLANKET.

1.     'K' ('KSI') VALUE:  ASTM C518, 0.24 AT 75 DEGREES F (0.036 AT 24 DEGREES C.

2.     MAXIMUM SERVICE TEMPERATURE:  450 DEGREES F (232 DEGREES C).

3.     MAXIMUM MOISTURE ABSORPTION:  0.20 PERCENT BY VOLUME.

4.     DENSITY: 3.0 LB./CU. FT. (48 KG/CU M).

5.     FACTORY APPLIED FRK VAPOR BARRIER FACING.

B.     VAPOR BARRIER JACKET:

1.     FRK - ALUMINUM FOIL JACKET WITH GLASS FIBER YARN AND BONDED.

2.     MOISTURE VAPOR TRANSMISSION:  ASTM E96; [0.02] PERM.

3.     SECURE WITH PRESSURE SENSITIVE TAPE OR TWO COATS OF VAPOR BARRIER MASTIC

AND GLASS TAPE.

C.    VAPOR BARRIER TAPE:

1.     FRK - UL LISTED ALUMINUM FOIL JACKET REINFORCED WITH GLASS FIBER YARN, WITH

PRESSURE SENSITIVE RUBBER BASED ADHESIVE.

D.    ADHESIVE:  INSULATION TO METAL DUCT.

2.3   CLOSED CELL ELASTOMERIC FOAM DUCT INSULATION

A.    INSULATION:  NFPA 90A/90B SELF-ADHERING CLOSED CELL ELASTOMERIC FLEXIBLE

INSULATION MEETING ASTM C518, ASTM E-96 25/50 SURFACE BURNING, ASTM E-84 MICROBIAL

GROWTH, ASTM C1071, ASTM G21 AND G22.  ODOR EMISSIONS ASTM C665.

1.     'K' ('KSI') VALUE:  ASTM C518, MAXIMUM 0.27 AT 75 DEGREES F, 0.037 AT 24 DEGREES C.

2.     MAXIMUM SERVICE TEMPERATURE:  180 DEGREES F.

3.     MAXIMUM VELOCITY ON AIR SIDE:  6,000 FPM.

4.     MINIMUM NOISE REDUCTION CRITERIA:  ASTM 423 WITH ASTM E745 TYPE A MOUNTING,

0.55 FOR 1-INCH (25 MM) THICKNESS.

2.4   FIRE RATED DUCTWRAP FOR GREASE EXHAUST DUCTS

A.    PERFORMANCE REQUIREMENTS:

1.     TWO-HOUR RATED FIRE RESISTIVE ENCLOSURE ASSEMBLY, ASTM E119:  LARGE SCALE

WALL PANEL TEST AND TOTAL ENGULFMENT TEST.

2.     ZERO INCH CLEARANCE TO COMBUSTIBLE, MAXIMUM ALLOWABLE SURFACE

TEMPERATURE ON UNEXPOSED SIDE, UL 1978.

3.     CLASS I INTERIOR FINISH MATERIALS, ASTM E84.

4.     THROUGH-PENETRATION PROTECTION SYSTEMS FOR GREASE AND AIR DUCTS, ASTM

E814 AND UL 1479.

5.     NON-COMBUSTIBILITY, ASTM E136.

6.    ISO-6944-1985, FIRE RESISTANCE TESTS - VENTILATION DUCTS.

B.     FIRE RESISTIVE DUCT WRAP:  FIREMASTER DUCT WRAP, 1.5" THICK, 24" OR 48" WIDE X 300"

LONG (38 MM X 600 MM X 7500 MM) ROLLS, FOIL ENCAPSULATED WITH LOGO IDENTIFICATION.

FIREMASTER DUCT WRAP COLLAR, 8" WIDE FOR AIR DUCT BUTT JOINT OPTIONAL WRAP

METHOD (SEE SECTION 3.02, B).  PROVIDE TWO LAYERS FOR A MINIMUM TWO-HOUR FIRE

RATING.

C.    TAPES:

1.     HIGH PERFORMANCE FILAMENT:  TAPE NO. 898, 1" WIDE, MANUFACTURED BY 3M

COMPANY, ST. PAUL, MN.

2.     ALUMINUM FOIL TAPE:  MINIMUM 3" WIDE TO SEAL CUT BLANKET EDGES.

D.    BANDING MATERIAL:

1.     304 CARBON STEEL BANDING FOR 2-HOUR RATINGS; 1/2" TO 3/4" WIDE X 0.015" (12.5 MM X

19 MM X 0.375 MM) THICK MINIMUM.

E.     INSULATION PINS/WASHERS:

1.     PINS:  10 GAGE, 4" TO 5" LONG, COPPER COATED STEEL; WASHERS:  1.5" X 1.5" OR 1.5" (38

MM X 38 MM OR 38 MM) DIAMETER GALVANIZED STEEL SPEED CLIP.

F.     THROUGH-PENETRATION FIRE STOP MATERIALS:

1.     PACKING MATERIAL:  SCRAP PIECES, FIREMASTER DUCT WRAP, 1.5" (38 MM) THICK OR

3-PCF MINERAL WOOL AS PACKING MATERIAL.

2.     3M FB-2000+SILICONE SEALANT.

G.    GREASE DUCT ACCESS DOOR:

1.     STEEL ANGLE OPENING FRAME.

2.     ACCESS COVER, MINIMUM 16 GAGE.

3.     INSULATION PINS.

4.     SPEED CLIPS, MINIMUM 1.5" X 1.5" OR 1.5" (38 MM X 38 MM OR 38 MM) DIAMETER

GALVANIZED STEEL.

H.    HARDWARE:

1.     THREADED RODS:  4" TO 5" LONG, 1/4" (100 MM TO 125 MM, 6.25 MM) DIAMETER

GALVANIZED STEEL WITH 1/4" (6.35 MM) WING NUTS AND 1/4" METAL WASHERS.

2.     FOUR INCH LONG STEEL HOLLOW TUBING TO FIT THREADED RODS.

3.     1/4" (6.35 MM) WING NUTS.

PART 2 -      EXECUTION

2.1   EXAMINATION

A.    DIVISION 01 - COORDINATION AND MEETINGS:  VERIFICATION OF EXISTING CONDITIONS

BEFORE STARTING WORK.

B.     VERIFY THAT DUCTWORK HAS BEEN PRESSURE TESTED BEFORE APPLYING INSULATION

MATERIALS.

C.    VERIFY THAT SURFACES ARE CLEAN, OIL-FREE, FOREIGN MATERIAL REMOVED, AND DRY.

D.    BUILDING CONDITIONS SHALL BE WITHIN THE MANUFACTURER'S TEMPERATURE/HUMIDITY

REQUIREMENTS AND BUILDING SHALL BE DRY AND REMAIN DRY BEFORE AND AFTER

INSTALLATION.

PART 3 -      EXECUTION

3.1   INSTALLATION

A.    DIVISION 01 - QUALITY CONTROL:  MANUFACTURER'S INSTRUCTIONS.

B.     INSTALL IN ACCORDANCE WITH NAIMA NATIONAL INSULATION STANDARDS.

C.    INSULATED DUCTWORK CONVEYING AIR BELOW AMBIENT TEMPERATURE:

1.     PROVIDE INSULATION WITH VAPOR BARRIER JACKETS.

2.     FINISH WITH TAPE AND VAPOR BARRIER JACKET.

3.     CONTINUE INSULATION THROUGH WALLS, SLEEVES, HANGERS, AND OTHER DUCT

PENETRATIONS.

4.     INSULATE ENTIRE SYSTEM INCLUDING FITTINGS, JOINTS, FLANGES, FIRE DAMPERS,

FLEXIBLE CONNECTIONS, AND EXPANSION JOINTS.

D.    INSULATED DUCTWORK CONVEYING AIR ABOVE AMBIENT TEMPERATURE:

1.     PROVIDE WITH SPECIFIED STANDARD VAPOR BARRIER JACKET.

2.     INSULATE FITTINGS AND JOINTS.  WHERE SERVICE ACCESS IS REQUIRED, BEVEL AND

SEAL ENDS OF INSULATION.

E.     DUCTWORK EXPOSED, EXTERNALLY INSULATED IN MECHANICAL EQUIPMENT ROOMS OR

FINISHED SPACES BELOW 10 FEET (3 METERS) ABOVE FINISHED FLOOR.  USE RIGID

FIBERGLASS INSULATION BOARD.

F.     EXTERIOR APPLICATIONS:  PROVIDE INSULATION WITH VAPOR BARRIER JACKET.  COVER WITH

OUTDOOR JACKET FINISHED AS SPECIFIED WITH CAULKED ALUMINUM JACKET WITH SEAMS

LOCATED ON BOTTOM SIDE OF HORIZONTAL DUCT SECTION.

G.    EXTERNAL DUCT INSULATION APPLICATION:

1.     SECURE INSULATION WITH VAPOR BARRIER WITH WIRES AND SEAL JOINTS WITH VAPOR

BARRIER ADHESIVE OR TAPE.

2.     INSTALL WITHOUT SAG ON UNDERSIDE OF DUCTWORK.  USE ADHESIVE OR MECHANICAL

FASTENERS WHERE NECESSARY TO PREVENT SAGGING.  LIFT DUCTWORK OFF TRAPEZE

HANGERS AND INSERT SPACERS.

3.     SEAL VAPOR BARRIER PENETRATIONS BY MECHANICAL FASTENERS WITH VAPOR

BARRIER ADHESIVE.

4.     STOP AND POINT INSULATION AROUND ACCESS DOORS AND DAMPER OPERATORS TO

ALLOW OPERATION WITHOUT DISTURBING WRAPPING.
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SECTION 23 23 00 - REFRIGERATION PIPING AND SPECIALTIES

SECTION 23 30 00 - DUCTWORK ACCESSORIES

SECTION 23 31 13 - METAL DUCTS

H.    GREASE DUCT FIRE WRAP INSULATION SYSTEM:

1.     INSTALL FIREMASTER DUCT WRAP SYSTEM IN ACCORDANCE WITH MANUFACTURER'S
INSTRUCTIONS AND REFERENCED STANDARDS.

2.     INSTALL FIRE DUCT WRAP IN DIRECT CONTACT WITH THE DUCT IT ENCLOSES.  PROTECT
EVERY PORTION OF DUCT WITH NO LESS THAN 2 LAYERS FOR GREASE DUCT
APPLICATIONS.  OVERLAP BOTH PERIMETER AND LONGITUDINAL JOINTS MINIMUM OF 3"
PER LAYER OF MATERIAL.

3.     LOCATE GREASE DUCT ACCESS DOORS AT HORIZONTAL CLEANOUTS AS REQUIRED BY
STATE AND LOCAL CODES.  PROTECT WITH 3 LAYERS OF FIRE DUCT WRAP, EACH LAYER

OVERLAPPING PREVIOUS BY 1" ON ALL SIDES AND IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS.

4.     PROTECT FLOOR AND WALL PENETRATIONS WITH AN APPROVED THROUGH-PENETRATION
SYSTEM HAVING AN F AND T HOURLY RATING NOT LESS THAN THAT OF ASSEMBLY
PENETRATED AND INSTALLED IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS
AND AS FOLLOWS:

a.     GREASE DUCTS - 2-HOUR ENCLOSURE:  2 LAYERS FIRE DUCT WRAP PER
MANUFACTURER'S INSTALLATION INSTRUCTIONS, MAINTAINING 3" TRANSVERSE AND
LONGITUDINAL OVERLAPS CONTINUOUS THROUGH THE PENETRATION.

I.      REPAIR PROCEDURE:

1.     REPAIR DAMAGED FIRE-RATED DUCT WRAP IN ACCORDANCE WITH MANUFACTURER'S
INSTRUCTIONS.

2.     REMOVE DAMAGED SECTION.  APPLY A NEW SECTION OF SAME DIMENSION.  PLACE AND
FIT ENSURING SAME OVERLAP THAT EXISTED PREVIOUSLY.  PLACE BANDING AROUND
NEW FIREMASTER DUCT WRAP MATERIAL AND TENSION TO SUFFICIENTLY HOLD IN PLACE.

3.     IF DAMAGE HAS PENETRATED TO INTERIOR LAYER, REMOVE AFFECTED SECTIONS AND
REINSTALL AS SPECIFIED IN "I", GREASE DUCT FIRE WRAP INSULATION SYSTEM.

3.3   SCHEDULES

A.    RELIEF, MIXED AIR, AND EXHAUST DUCTS:

1.     RIGID GLASS FIBER DUCTWORK INSULATION:  2 INCHES (50 MM)  THICK.

B.     OUTSIDE AIR INTAKE DUCTS:  RIGID GLASS FIBER DUCTWORK INSULATION - 2 INCHES (50 MM)
THICK.

C.    PLENUMS - OUTSIDE AIR, EXHAUST, AND RELIEF AIR:  RIGID GLASS FIBER DUCTWORK - 2
INCHES (50 MM) THICK.

D.    PLENUMS (COOLING SYSTEM):  RIGID GLASS FIBER DUCTWORK INSULATION - 1 INCH THICK.

E.     SUPPLY DUCTS (HIGH AND LOW PRESSURE):  ROUND/OVAL - CONCEALED INTERIOR DUCT -
1-1/2 INCHES (38 MM) THICK FLEXIBLE GLASS FIBER DUCTWORK WRAP INSULATION.  LOW
PRESSURE RECTANGULAR:  (FLEXIBLE DUCT INSULATION WRAP - 1 1/2 INCHES (38 MM) THICK.)
(FIBERGLASS DUCT LINER - 1-INCH (25 MM) THICK.)  (ELASTOMERIC FOAM - 1-INCH (25 MM)
THICK.)

F.     SUPPLY DUCTS FROM FANS TO VERTICAL DUCTS IN SHAFTS:  ROUND DUCT - FLEXIBLE
FIBERGLASS DUCTWORK INSULATION.  RECTANGULAR DUCT - RIGID DUCTWORK INSULATION.

G.    SUPPLY DUCTS IN VERTICAL SHAFTS:  FLEXIBLE FIBERGLASS INSULATION - 1-1/2 INCHES (38
MM) THICKNESS FOR ROUND HIGH OR LOW PRESSURE (FIBERGLASS DUCT LINER)

(ELASTOMERIC FOAM DUCT LINER) 1 INCH (25 MM) THICK.  (FLEXIBLE FIBERGLASS INSULATION
1-1/2 INCHES (38 MM) THICKNESS.)

H.    SUPPLY DUCTS AFTER TERMINAL BOXES:  GLASS FIBER DUCT LINER (ELASTOMERIC FOAM
DUCT LINER) 1-INCH (25 MM) THICK.

I.      RETURN DUCTS:  1-INCH (25 MM) THICK GLASS FIBER DUCT LINER (1 INCH (25 MM) THICK
ELASTOMERIC FOAM DUCT LINER).

J.     DUCTS EXPOSED TO OUTDOORS:  ROUND - SEGMENTED RIGID GLASS FIBER DUCTWORK
INSULATION 2 INCHES THICK WITH 0.06" ALUMINUM JACKET WITH SILICONE-CAULKED JOINTS.
RECTANGULAR - SAME AS EXTERIOR ROUND USE NON-SEGMENTED RIGID GLASS FIBER
DUCTWORK INSULATION.

K.     GREASE EXHAUST DUCTS FROM KITCHEN HOODS - INSULATE WITH CONTINUOUS TWO-LAYER
TWO-HOUR RATED SYSTEM.

END OF SECTION 23 07 13

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     PIPING.

2.     MOISTURE AND LIQUID INDICATORS.

3.     VALVES.

4.     STRAINERS.

5.     CHECK VALVES.

6.     PRESSURE RELIEF VALVES.

7.     FILTER_DRYERS.

8.     SOLENOID VALVES.

9.     EXPANSION VALVES.

10.   RECEIVERS.

11.   FLEXIBLE CONNECTIONS.

1.2   QUALITY ASSURANCE

A.    CONFORM TO ANSI/ASME B31.9 BUILDING SERVICES PIPING.

B.     WELDING MATERIALS AND PROCEDURES:  CONFORM TO ANSI/ASME SEC 9 AND APPLICABLE
STATE LABOR REGULATIONS.

C.    WELDERS CERTIFICATION:  IN ACCORDANCE WITH ANSI/ASME SEC 9.1.

1.3   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS UNDER PROVISIONS OF DIVISION 01.

B.     SUBMIT SHOP DRAWINGS INDICATING SCHEMATIC LAYOUT OF SYSTEM, INCLUDING
EQUIPMENT, CRITICAL DIMENSIONS, AND SIZES.

C.    SUBMIT PRODUCT DATA UNDER PROVISIONS OF DIVISION 01.

D.    SUBMIT PRODUCT DATA INCLUDING GENERAL ASSEMBLY OF SPECIALTIES, INCLUDING
MANUFACTURERS CATALOGUE INFORMATION.

1.4   DELIVERY, STORAGE, AND HANDLING

A.    DELIVER PRODUCTS TO SITE UNDER PROVISIONS OF DIVISION 01.

B.     DELIVER AND STORE PIPING AND SPECIALTIES IN SHIPPING CONTAINERS WITH LABELING IN
PLACE.

C.    STORE AND PROTECT PRODUCTS UNDER PROVISIONS OF DIVISION 01.

D.    PROTECT PIPING AND SPECIALTIES FROM ENTRY OF CONTAMINATING MATERIAL BY LEAVING

END CAPS AND PLUGS IN PLACE UNTIL INSTALLATION.

PART 2 -      PRODUCTS

2.1   PIPING

A.    COPPER TUBING:  ASTM B280, TYPE ACR HARD DRAWN.

1.     FITTINGS:  ANSI/ASME B16.22 WROUGHT COPPER.

2.     JOINTS:  ANSI/AWS A5.8 BCUP SILVER BRAZE.

B.     COPPER TUBING TO 7/8 INCH OD:  ANSI/ASTM B88, TYPE K, ANNEALED.  (NOT PERMITTED ON
VRF SYSTEMS).

1.     FITTINGS:  ANSI/ASME B16.26 CAST COPPER.

2.     JOINTS:  FLARED.

2.2   MOISTURE AND LIQUID INDICATORS

A.    INDICATORS:  DOUBLE PORT TYPE, UL LISTED, WITH COPPER OR BRASS BODY, FLARED OR
SOLDER ENDS, SIGHT GLASS, COLOR CODED PAPER MOISTURE INDICATOR WITH REMOVABLE
ELEMENT CARTRIDGE AND PLASTIC CAP; FOR MAXIMUM WORKING PRESSURE OF 500 PSI, AND
MAXIMUM TEMPERATURE OF 200 DEGREES F.

2.3   VALVES

A.    DIAPHRAGM PACKLESS VALVES:  UL LISTED, GLOBE OR ANGLE PATTERN, FORGED BRASS
BODY AND BONNET, PHOSPHOR BRONZE AND STAINLESS STEEL DIAPHRAGMS, RISING STEM
AND HANDWHEEL, STAINLESS STEEL SPRING, NYLON SEAT DISC, SOLDER OR FLARED ENDS,
WITH POSITIVE BACKSEATING; FOR MAXIMUM WORKING PRESSURE OF 500 PSI AND MAXIMUM
TEMPERATURE OF 275 DEGREES F.

B.     PACKED ANGLE VALVES:  FORGED BRASS, FORGED BRASS SEAL CAPS WITH COPPER GASKET,
RISING STEM AND SEAT, MOLDED STEM PACKING, SOLDER OR FLARED ENDS; FOR MAXIMUM
WORKING PRESSURE OF 500 PSI AND MAXIMUM TEMPERATURE OF 275 DEGREES F.

C.    PACKED BALL VALVES:  TWO PIECE BOLTED FORGED BRASS BODY WITH TEFLON BALL SEALS
AND COPPER TUBE EXTENSIONS, BRASS BONNET AND SEAL CAP, CHROME PLATED BALL,
STEM WITH NEOPRENE RING STEM SEALS; FOR MAXIMUM WORKING PRESSURE OF 500 PSI
AND MAXIMUM TEMPERATURE OF 325 DEGREES F.

2.4   STRAINERS

A.    STRAIGHT LINE OR ANGLE LINE TYPE:  BRASS OR STEEL SHELL, STEEL CAP AND FLANGE, AND
REPLACEABLE CARTRIDGE, WITH SCREEN OF STAINLESS STEEL WIRE OR MONEL REINFORCED

WITH BRASS; FOR MAXIMUM WORKING PRESSURE OF 430 PSI.

B.     STRAIGHT LINE, NON_CLEANABLE TYPE:  STEEL SHELL, COPPER PLATED FITTINGS, STAINLESS
STEEL WIRE SCREEN, FOR MAXIMUM WORKING PRESSURE OF 500 PSI.

2.5   CHECK VALVES

A.    GLOBE TYPE:  CAST BRONZE OR FORGED BRASS BODY, FORGED BRASS CAP WITH NEOPRENE
SEAL, BRASS GUIDE AND DISC HOLDER, PHOSPHOR_BRONZE OR STAINLESS STEEL SPRING,
TEFLON SEAT DISC; FOR MAXIMUM WORKING PRESSURE OF 500 PSI AND MAXIMUM
TEMPERATURE OF 300 DEGREES F.

B.     STRAIGHT THRU TYPE:  BRASS BODY AND DISC, PHOSPHOR_BRONZE OR STAINLESS STEEL
SPRING, NEOPRENE SEAT; FOR MAXIMUM WORKING PRESSURE OF 500 PSI AND MAXIMUM
TEMPERATURE OF 250 DEGREES F.

2.6   PRESSURE RELIEF VALVES

A.    STRAIGHT THRU OR ANGLE TYPE:  BRASS BODY AND DISC, NEOPRENE SEAT, FACTORY
SEALED AND STAMPED WITH ASME UV AND NATIONAL BOARD CERTIFICATION NB; FOR
STANDARD 235 PSI SETTING; SELECTED TO ANSI/ASHRAE 15.

2.7   FILTER_DRYERS

A.    REPLACEABLE CARTRIDGE ANGLE TYPE:  ANSI/ARI 710, UL LISTED, BRASS SHELL AND BRONZE

CAP, PERFORATED BRASS SHELL AND MOLDED DESICCANT FILTER CORE; FOR MAXIMUM
WORKING PRESSURE OF 350 PSI.

B.     PERMANENT STRAIGHT THRU TYPE:  ANSI/ARI 710, UL LISTED, STEEL SHELL WITH MOLDED
DESICCANT FILTER CORE, FOR MAXIMUM WORKING PRESSURE OF 500 PSI.

2.8   SOLENOID VALVES

A.    VALVE:  ARI 760, PILOT OPERATED, COPPER OR BRASS BODY AND INTERNAL PARTS,
SYNTHETIC SEAT, STAINLESS STEEL STEM AND PLUNGER ASSEMBLY, WITH FLARED, SOLDER,
OR THREADED ENDS; FOR MAXIMUM WORKING PRESSURE OF 500 PSI.  STEM SHALL PERMIT
MANUAL OPERATION IN CASE OF COIL FAILURE.

B.     COIL ASSEMBLY:  UL LISTED, REPLACEABLE WITH MOLDED ELECTROMAGNETIC COIL,
MOISTURE AND FUNGUS PROOF, WITH SURGE PROTECTOR AND COLOR CODED LEAD WIRES,
INTEGRAL JUNCTION BOX WITH PILOT LIGHT; ANSI/UL 429.

2.9   EXPANSION VALVES

A.    ANGLE OR STRAIGHT THRU TYPE:  ARI 750; DESIGN SUITABLE FOR REFRIGERANT, BRASS
BODY, INTERNAL OR EXTERNAL EQUALIZER, BLEED HOLE, ADJUSTABLE SUPERHEAT SETTING,
REPLACEABLE INLET STRAINER, WITH CAPILLARY TUBE AND REMOTE SENSING BULB.

B.     SELECTION:  EVALUATE REFRIGERANT PRESSURE DROP THROUGH SYSTEM TO DETERMINE
AVAILABLE PRESSURE DROP ACROSS VALVE.  SELECT VALVE FOR MAXIMUM LOAD AT DESIGN
OPERATING PRESSURE AND MINIMUM 10 DEGREES F SUPERHEAT.  SELECT TO AVOID BEING
UNDERSIZED AT FULL LOAD AND EXCESSIVELY OVERSIZED AT PART LOAD.

2.10 RECEIVERS

A.    INTERNAL DIAMETER 6 INCH AND SMALLER:  ANSI/ARI 495, UL LISTED, STEEL, BRAZED; 400 PSI
MAXIMUM PRESSURE RATING, WITH TAPPINGS FOR INLET, OUTLET, AND PRESSURE RELIEF
VALVE.

B.     INTERNAL DIAMETER OVER 6 INCH:  ANSI/ARI 495, WELDED STEEL, TESTED AND STAMPED IN
ACCORDANCE WITH SECTION 8D OF THE ANSI/ASME BOILER AND PRESSURE VESSELS CODE;
400 PSI WITH TAPPINGS FOR INLET, OUTLET AND PRESSURE RELIEF VALVE.

2.11 FLEXIBLE CONNECTORS

A.    CORRUGATED BRONZE HOSE WITH SINGLE LAYER OF STAINLESS STEEL EXTERIOR BRAIDING,
MINIMUM 9 INCHES LONG WITH COPPER TUBE ENDS; FOR MAXIMUM WORKING PRESSURE 500
PSI.

PART 3 -      EXECUTION

3.1   PREPARATION

A.    REAM PIPE AND TUBE ENDS.  REMOVE BURRS.

B.     REMOVE SCALE AND DIRT ON INSIDE AND OUTSIDE BEFORE ASSEMBLY.

C.    PREPARE PIPING CONNECTIONS TO EQUIPMENT WITH FLARE CONNECTION, FLANGES OR
UNIONS.

3.2   INSTALLATION

A.    INSTALL REFRIGERATION SPECIALTIES IN ACCORDANCE WITH MANUFACTURER'S
INSTRUCTIONS.

B.     ROUTE PIPING IN ORDERLY MANNER, WITH PIPING PARALLEL TO BUILDING STRUCTURE, AND
MAINTAIN GRADIENT.

C.    INSTALL PIPING TO CONSERVE BUILDING SPACE AND NOT INTERFERE WITH USE OF SPACE.

D.    GROUP PIPING WHENEVER PRACTICAL AT COMMON ELEVATIONS AND LOCATIONS.  SLOPE

PIPING ONE PERCENT IN DIRECTION OF OIL RETURN.

E.     PROVIDE NON_CONDUCTING DIELECTRIC CONNECTIONS WHEN JOINING DISSIMILAR METALS.

F.     INSTALL PIPING TO ALLOW FOR EXPANSION AND CONTRACTION WITHOUT STRESSING PIPE,
JOINTS, OR CONNECTED EQUIPMENT.

G.    PROVIDE CLEARANCE FOR INSTALLATION OF INSULATION AND ACCESS TO VALVES AND
FITTINGS.

H.    PROVIDE ACCESS TO CONCEALED VALVES AND FITTINGS.  COORDINATE SIZE AND LOCATION
OF ACCESS DOORS WITH ARCHITECT.

I.      WHERE PIPE SUPPORT MEMBERS ARE WELDED TO STRUCTURAL BUILDING FRAME, BRUSH
CLEAN, AND APPLY ONE COAT OF ZINC RICH PRIMER TO WELDING.

J.     PREPARE PIPE, FITTINGS, SUPPORTS, AND ACCESSORIES NOT PREFINISHED, READY FOR
FINISH PAINTING.

K.     INSULATE PIPING AND EQUIPMENT.

L.     LOCATE EXPANSION VALVE SENSING BULB IMMEDIATELY DOWNSTREAM OF EVAPORATOR ON
SUCTION LINE.

M.    PROVIDE EXTERNAL EQUALIZER PIPING ON EXPANSION VALVES WITH REFRIGERANT
DISTRIBUTOR CONNECTED TO EVAPORATOR.

N.    INSTALL FLEXIBLE CONNECTORS AT RIGHT ANGLES TO AXIAL MOVEMENT OF COMPRESSOR.

O.    FULLY CHARGE COMPLETED SYSTEM WITH REFRIGERANT AFTER TESTING.

P.     PROVIDE ELECTRICAL CONNECTION TO SOLENOID VALVES.

3.3   APPLICATION

A.    PROVIDE LINE SIZE LIQUID INDICATORS IN MAIN LIQUID LINE LEAVING CONDENSER, OR IF
RECEIVER IS PROVIDED, IN LIQUID LINE LEAVING RECEIVER.

B.     PROVIDE LINE SIZE STRAINER UPSTREAM OF EACH AUTOMATIC VALVE.  WHERE MULTIPLE
EXPANSION VALVES WITH INTEGRAL STRAINERS ARE USED INSTALL SINGLE MAIN LIQUID LINE
STRAINER.

C.    PROVIDE SHUT_OFF VALVE ON EACH SIDE OF STRAINER.

D.    PROVIDE PERMANENT FILTER_DRYERS IN LOW TEMPERATURE SYSTEMS AND SYSTEMS
UTILIZING HERMETIC COMPRESSORS.

E.     PROVIDE REPLACEABLE CARTRIDGE FILTER_DRYERS VERTICALLY IN LIQUID LINE ADJACENT
TO RECEIVERS WITH THREE VALVE BYPASS ASSEMBLY TO PERMIT ISOLATION OF DRYERS FOR
SERVICING.

F.     PROVIDE REPLACEABLE CARTRIDGE FILTER_DRYERS, WITH THREE-VALVE BYPASS ASSEMBLY.
PROVIDE FILTER_DRYERS FOR EACH SOLENOID VALVE.

G.    PROVIDE SOLENOID VALVES IN LIQUID LINE OF SYSTEMS OPERATING WITH SINGLE PUMP_OUT

OR PUMP_DOWN COMPRESSOR CONTROL, IN LIQUID LINE OF SINGLE OR MULTIPLE
EVAPORATOR SYSTEMS, AND IN OIL BLEEDER LINES FROM FLOODED EVAPORATORS TO STOP
FLOW OF OIL AND REFRIGERANT INTO THE SUCTION LINE WHEN SYSTEM SHUTS DOWN.

H.    PROVIDE REFRIGERANT CHARGING (PACKED ANGLE) VALVE CONNECTIONS IN LIQUID LINE
BETWEEN RECEIVER SHUT_OFF VALVE AND EXPANSION VALVE.

I.      UTILIZE FLEXIBLE CONNECTORS AT OR NEAR COMPRESSORS WHERE WITHIN PIPING
CONFIGURATION DOES NOT ABSORB VIBRATION.

3.4   FIELD QUALITY CONTROL

A.    FIELD INSPECTION AND TESTING WILL BE PERFORMED UNDER PROVISIONS OF DIVISION 01.

B.     TEST REFRIGERATION SYSTEM IN ACCORDANCE WITH ANSI/ASME B31.5.

C.    PRESSURE TEST SYSTEM WITH DRY NITROGEN TO 500 PSIG.  PERFORM FINAL TESTS AT 27
INCHES VACUUM AND 500 PSIG USING ELECTRONIC LEAK DETECTOR.  TEST TO NO LEAKAGE.

D.    AFTER SYSTEM HAS TESTED TO NO LEAKAGE, TRIPLE EVACUATE SYSTEM, BREAKING THE
VACUUM WITH DRY NITROGEN PRIOR TO FINAL BREAK WITH REFRIGERANT AND OIL.

END OF SECTION 23 23 00

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     VOLUME CONTROL DAMPERS.

2.     FIRE DAMPERS.

3.     COMBINATION FIRE AND SMOKE DAMPERS.

4.     SMOKE DAMPERS.

5.     BACKDRAFT DAMPERS.

6.     AIR TURNING DEVICES.

7.     FLEXIBLE DUCT CONNECTIONS.

8.     DUCT ACCESS DOORS.

9.     DUCT TEST HOLES.

10.   ROOF CURBS.

11.   ROOF SUPPORTS.

1.2   QUALITY ASSURANCE

A.    SMACNA - LOW/HIGH PRESSURE DUCT CONSTRUCTION STANDARDS.

B.     U.L. 181 - FACTORY - MADE AIR DUCTS AND CONNECTORS.

1.3   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS UNDER PROVISIONS OF DIVISION 01.

B.     PROVIDE SHOP DRAWINGS FOR SHOP FABRICATED ASSEMBLIES INDICATED, INCLUDING
VOLUME CONTROL DAMPERS AND DUCT ACCESS DOORS.  PROVIDE PRODUCT DATA FOR
HARDWARE USED.

C.    SUBMIT MANUFACTURER'S INSTALLATION INSTRUCTIONS FOR FIRE DAMPERS AND
COMBINATION FIRE AND SMOKE DAMPERS.

PART 2 -      PRODUCTS

2.1   VOLUME CONTROL DAMPERS

A.    FABRICATE IN ACCORDANCE WITH SMACNA LOW PRESSURE DUCT CONSTRUCTION
STANDARDS, AND AS INDICATED.

B.     FABRICATE SPLITTER DAMPERS OF MATERIAL SAME GAGE AS DUCT TO 24 INCHES SIZE IN
EITHER DIRECTION, AND TWO GAGES HEAVIER FOR SIZES OVER 24 INCHES.

C.    FABRICATE SPLITTER DAMPERS OF DOUBLE THICKNESS SHEET METAL TO STREAMLINE
SHAPE.  SECURE BLADE WITH CONTINUOUS HINGE OR ROD.  OPERATE WITH MINIMUM 1/4 INCH
DIAMETER ROD IN SELF ALIGNING, UNIVERSAL JOINT ACTION FLANGED BUSHING WITH SET
SCREW.

D.    EXCEPT IN ROUND DUCTWORK 10 INCHES AND SMALLER, PROVIDE END BEARINGS.  ON
MULTIPLE BLADE DAMPERS, PROVIDE OIL_IMPREGNATED NYLON OR SINTERED BRONZE
BEARINGS.

E.     PROVIDE LOCKING, INDICATING QUADRANT REGULATORS ON SINGLE AND MULTI_BLADE
DAMPERS.  WHERE ROD LENGTHS EXCEED 30 INCHES, PROVIDE REGULATOR AT BOTH ENDS.

F.     ON INSULATED DUCTS, MOUNT QUADRANT REGULATORS ON STAND_OFF MOUNTING
BRACKETS, BASES, OR ADAPTERS.

2.2   FIRE DAMPERS

A.    FABRICATE IN ACCORDANCE WITH NFPA 90A AND UL 555, AND AS INDICATED, DYNAMIC.

B.     FABRICATE CEILING FIRESTOP FLAPS OF GALVANIZED STEEL, 22 GAGE FRAME AND 16 GAGE
FLAP, TWO LAYERS OF 0.125 INCH CERAMIC FIBER ON TOP SIDE AND ONE LAYER ON BOTTOM

SIDE FOR ROUND FLAPS, WITH LOCKING CLIP.

C.    FABRICATE CEILING DAMPERS OF GALVANIZED STEEL, 22 GAGE FRAME, STAINLESS STEEL
CLOSURE SPRING, AND LIGHT WEIGHT, HEAT RETARDANT NON-ASBESTOS CERAMIC FABRIC
BLANKET CLOSURE.

D.    FABRICATE CURTAIN TYPE DAMPERS OF GALVANIZED STEEL WITH INTERLOCKING BLADES.
PROVIDE STAINLESS STEEL CLOSURE SPRINGS AND LATCHES FOR HORIZONTAL
INSTALLATION.  CONFIGURE WITH BLADES OUT OF AIR STREAM EXCEPT FOR LOW PRESSURE
DUCTS UP TO 12 INCHES IN HEIGHT.

E.     FABRICATE MULTIPLE BLADE FIRE DAMPERS WITH 16 GAGE GALVANIZED STEEL FRAME AND
BLADES, OIL_IMPREGNATED BRONZE OR STAINLESS STEEL SLEEVE BEARINGS AND PLATED
STEEL AXLES, 1/8 X 1/2 INCH PLATED STEEL CONCEALED LINKAGE, STAINLESS STEEL CLOSURE
SPRING, BLADE STOPS, AND LOCK.

F.     FUSIBLE LINKS, UL 33, SHALL SEPARATE AT 160 DEGREES F.  PROVIDE ADJUSTABLE LINK
STRAPS FOR COMBINATION FIRE/BALANCING DAMPERS.

2.3   COMBINATION FIRE AND SMOKE DAMPERS

A.    FABRICATE IN ACCORDANCE WITH NFPA 90A AND UL 555S, AND AS INDICATED, DYNAMIC,
RATED FOR 1.5 HOURS (FIRE) AND LEAKAGE CLASS 1 (SMOKE) UNLESS NOTED OTHERWISE.

B.     PROVIDE FACTORY SLEEVE FOR EACH DAMPER.  INSTALL DAMPER OPERATOR ON EXTERIOR
OF SLEEVE AND LINK TO DAMPER OPERATING SHAFT.

C.    FABRICATE WITH MULTIPLE BLADES WITH 16 GAGE GALVANIZED STEEL FRAME AND BLADES,
OIL_ IMPREGNATED BRONZE OR STAINLESS STEEL SLEEVE BEARINGS AND PLATED STEEL
AXLES, STAINLESS STEEL JAMB SEALS, 1/8 X 1/2 INCH PLATED STEEL CONCEALED LINKAGE,
STAINLESS STEEL CLOSURE SPRING, BLADE STOPS, AND LOCK, AND 1/2 INCH ACTUATOR
SHAFT.

D.    OPERATORS SHALL BE SPRING RETURN ELECTRIC TYPE SUITABLE TO OPERATE ON 120 V AC,
60 CYCLE.  OPERATORS SHALL BE UL LISTED AND LABELED.  PROVIDE END SWITCHES TO
INDICATE DAMPER POSITION.

2.4   SMOKE DAMPERS

A.    FABRICATE IN ACCORDANCE WITH NFPA 90A AND UL 555S, AND AS INDICATED, RATED AS
LEAKAGE CLASS 1 (SMOKE) UNLESS NOTED OTHERWISE.

B.     NORMALLY CLOSED SMOKE VENT DAMPERS:  CURTAIN TYPE, OPENING BY GRAVITY UPON
ACTUATION OF ELECTROTHERMAL LINK, FLEXIBLE STAINLESS STEEL BLADE EDGE SEALS TO
PROVIDE CONSTANT SEALING PRESSURE.

C.    NORMALLY OPEN SMOKE DAMPER:  CURTAIN TYPE, CLOSING UPON ACTUATION OF
ELECTROTHERMAL LINK, FLEXIBLE STAINLESS STEEL BLADE EDGE SEALS TO PROVIDE
CONSTANT SEALING PRESSURE, STAINLESS STEEL SPRINGS WITH LOCKING DEVICES ENSURE
POSITIVE CLOSURE.

D.    MOTORIZED SMOKE DAMPERS:  CURTAIN TYPE, NORMALLY OPEN WITH POWER ON, CLOSE
AUTOMATICALLY WHEN POWER IS INTERRUPTED, UL_LISTED AND LABELED DAMPER AND
DAMPER OPERATOR.

E.     ELECTROTHERMAL LINK:  FUSIBLE LINK WHICH MELTS WHEN SUBJECT TO LOCAL HEAT OF 165
DEGREES F AND FROM EXTERNAL ELECTRICAL IMPULSE; UL LISTED AND LABELED.

2.5   BACKDRAFT DAMPERS

A.    GRAVITY BACKDRAFT DAMPERS, SIZE 18 X 18 INCHES OR SMALLER, FURNISHED WITH AIR
MOVING EQUIPMENT, MAY BE AIR MOVING EQUIPMENT MANUFACTURERS STANDARD
CONSTRUCTION.

B.     FABRICATE MULTI_BLADE, PARALLEL ACTION GRAVITY BALANCED BACKDRAFT DAMPERS OF
16 GAGE GALVANIZED STEEL, OR EXTRUDED ALUMINUM, WITH CENTER PIVOTED BLADES OF
MAXIMUM 6 INCH WIDTH, WITH FELT OR FLEXIBLE VINYL SEALED EDGES, LINKED TOGETHER IN
RATTLE_FREE MANNER WITH 90 DEGREE STOP, STEEL BALL BEARINGS, AND PLATED STEEL
PIVOT PIN; ADJUSTMENT DEVICE TO PERMIT SETTING FOR VARYING DIFFERENTIAL STATIC
PRESSURE.

2.6   AIR TURNING DEVICES

A.    MULTI_BLADE DEVICE WITH BLADES ALIGNED IN SHORT DIMENSION; STEEL OR ALUMINUM
CONSTRUCTION; WITH INDIVIDUALLY ADJUSTABLE BLADES, MOUNTING STRAPS.

2.7   FLEXIBLE DUCT CONNECTIONS

A.    FABRICATE IN ACCORDANCE WITH SMACNA LOW PRESSURE DUCT CONSTRUCTION
STANDARDS, AND AS INDICATED.

B.     UL LISTED FIRE_RETARDANT NEOPRENE COATED WOVEN GLASS FIBER FABRIC TO NFPA 90A,
MINIMUM DENSITY 36 OZ. PER SQ. YD., APPROXIMATELY 6 INCHES WIDE, CRIMPED INTO METAL
EDGING STRIP.

C.    LEADED VINYL SHEET, MINIMUM 0.55 INCH THICK, 0.87 LBS. PER SQ. FT., 10 DB ATTENUATION IN
10 TO 10,000 HZ RANGE.

D.    FLEXIBLE DUCTS:  INTERLOCKING SPIRAL OF GALVANIZED STEEL OR ALUMINUM
CONSTRUCTION; RATED TO 2 INCHES WG POSITIVE AND 1.5 INCHES WG NEGATIVE FOR LOW
PRESSURE DUCTS AND 15 INCHES WG POSITIVE OR NEGATIVE FOR MEDIUM HIGH PRESSURE
DUCTS.

E.     PRE-INSULATED FLEXIBLE DUCTS:  PRE-FLEXIBLE DUCT WRAPPED WITH FLEXIBLE GLASS
FIBER INSULATION, ENCLOSED BY SEAMLESS ALUMINUM PIGMENTED PLASTIC VAPOR
BARRIER JACKET; MAXIMUM 0.23 K VALUE AT 75 DEGREES F.

2.8   DUCT ACCESS DOORS

A.    FABRICATE IN ACCORDANCE WITH SMACNA LOW PRESSURE DUCT CONSTRUCTION
STANDARDS AND AS INDICATED.

B.     REVIEW LOCATIONS PRIOR TO FABRICATION.

C.    FABRICATE RIGID AND CLOSE_FITTING DOORS OF GALVANIZED STEEL WITH SEALING GASKETS
AND QUICK FASTENING LOCKING DEVICES.  FOR INSULATED DUCTWORK, INSTALL MINIMUM
ONE INCH THICK INSULATION WITH SHEET METAL COVER.

D.    ACCESS DOORS SMALLER THAN 12 INCHES SQUARE MAY BE SECURED WITH SASH LOCKS.

E.     PROVIDE TWO HINGES AND TWO SASH LOCKS FOR SIZES UP TO 18 INCHES SQUARE, THREE
HINGES AND TWO COMPRESSION LATCHES WITH OUTSIDE AND INSIDE HANDLES FOR SIZES UP
TO 24 X 48 INCHES.  PROVIDE AN ADDITIONAL HINGE FOR LARGER SIZES.

F.     ACCESS DOORS WITH SHEET METAL SCREW FASTENERS ARE NOT ACCEPTABLE.

2.9   DUCT TEST HOLES

A.    CUT OR DRILL TEMPORARY TEST HOLES IN DUCTS AS REQUIRED.  CAP WITH NEAT PATCHES,
NEOPRENE PLUGS, THREADED PLUGS, OR THREADED OR TWIST_ON METAL CAPS.

B.     PERMANENT TEST HOLES SHALL BE FACTORY FABRICATED, AIR TIGHT FLANGED FITTINGS
WITH SCREW CAP.  PROVIDE EXTENDED NECK FITTINGS TO CLEAR INSULATION.

2.10 ROOF CURBS

A.    ROOF CURBS:  PROVIDE METAL ROOF CURBS, INTERNALLY REINFORCED AND CAPABLE OF
SUPPORTING SUPERIMPOSED LIVE AND DEAD LOADS, INCLUDING EQUIPMENT LOADS AND

OTHER CONSTRUCTION TO BE SUPPORTED ON ROOF CURBS.  FABRICATE WITH WELDED OR
SEALED MECHANICAL CORNER JOINTS, WITH INTEGRAL METAL CANT OR STEPPED INTEGRAL
METAL CANT RAISED THE THICKNESS OF ROOFINSULATION AND INTEGRAL FORMED
MOUNTING FLANGE AT PERIMETER BOTTOM.  COORDINATE DIMENSIONS WITH ROUGH-IN
INFORMATION OR SHOP DRAWINGS OF EQUIPMENT TO BE SUPPORTED.

1.     MATERIAL:  GALVANIZED OR ALUMINUM-ZINC ALLOY-COATED STEEL SHEET, 0.079 INCH (2.0
MM) THICK.

2.     MATERIAL:  ALUMINUM SHEET, 0.090 INCH (2.28 MM) THICK, MILL FINISH.

3.     LINER:  SAME MATERIAL AS CURB, OF MANUFACTURER'S STANDARD THICKNESS AND
FINISH.

4.     FACTORY INSTALL WOOD NAILERS AT TOPS OF CURBS.

5.     ON RIBBED OR FLUTED METAL ROOFS, FORM FLANGE AT PERIMETER BOTTOM TO
CONFORM TO ROOF PROFILE.

6.     FACTORY INSULATE CURBS WITH 1-1/2-INCH- (38-MM-) THICK, CELLULOSIC-FIBER BOARD
INSULATION.

7.     CURB HEIGHT MAY BE DETERMINED BY ADDING THICKNESS OF ROOF INSULATION AND
MINIMUM BASE FLASHING HEIGHT RECOMMENDED BY ROOFING MEMBRANE
MANUFACTURER.  FABRICATE UNITS TO MINIMUM HEIGHT OF 14 INCHES (350 MM), UNLESS
OTHERWISE INDICATED.

8.     SLOPING ROOFS:  WHERE SLOPE OF ROOF DECK EXCEEDS 1:48, FABRICATE CURB UNITS

WITH WATER DIVERTER OR CRICKET AND WITH HEIGHT TAPERED TO MATCH SLOPE TO
LEVEL TOPS OF UNITS.

2.11 EQUIPMENT SUPPORTS

A.    EQUIPMENT SUPPORTS:  PROVIDE METAL EQUIPMENT SUPPORTS, INTERNALLY REINFORCED
AND CAPABLE OF SUPPORTING SUPERIMPOSED LIVE AND DEAD LOADS, INCLUDING
EQUIPMENT LOADS AND OTHER CONSTRUCTION TO BE SUPPORTED.  FABRICATE WITH
WELDED OR SEALED MECHANICAL CORNER JOINTS, WITH INTEGRAL METAL CANT OR STEPPED
INTEGRAL METAL CANT RAISED THE THICKNESS OF ROOF INSULATION AND INTEGRAL FORMED
MOUNTING FLANGE AT PERIMETER BOTTOM.  COORDINATE DIMENSIONS WITH ROUGH-IN
INFORMATION OR SHOP DRAWINGS OF EQUIPMENT TO BE SUPPORTED.

1.     MATERIAL:  GALVANIZED OR ALUMINUM-ZINC ALLOY-COATED STEEL SHEET, 0.079 INCH (2.0
MM) THICK.

2.     MATERIAL:  ALUMINUM SHEET, 0.090 INCH (2.28 MM) THICK, MILL FINISH.

3.     FACTORY-INSTALL CONTINUOUS WOOD NAILERS 5-1/2 INCHES (140 MM) WIDE AT TOPS OF
EQUIPMENT SUPPORTS.

4.     METAL COUNTERFLASHING:  MANUFACTURER'S STANDARD REMOVABLE
COUNTERFLASHING, FABRICATED OF SAME METAL AND FINISH AS EQUIPMENT SUPPORT.

5.     ON RIBBED OR FLUTED METAL ROOFS, FORM FLANGE AT PERIMETER BOTTOM TO
CONFORM TO ROOF PROFILE.

6.     FABRICATE UNITS TO MINIMUM HEIGHT OF 18 INCHES (450 MM), UNLESS OTHERWISE
INDICATED.

7.     SLOPING ROOFS:  WHERE SLOPE OF ROOF DECK EXCEEDS 1:48, FABRICATE CURB UNITS
WITH WATER DIVERTER OR CRICKET AND WITH HEIGHT TAPERED TO MATCH SLOPE TO
LEVEL TOPS OF UNITS.

PART 3 -      EXECUTION

3.1   INSTALLATION

A.    INSTALL ACCESSORIES IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B.     PROVIDE BALANCING DAMPERS AT POINTS ON LOW PRESSURE SUPPLY, RETURN, AND
EXHAUST SYSTEMS WHERE BRANCHES ARE TAKEN FROM LARGER DUCTS AS REQUIRED FOR
AIR BALANCING.  USE SPLITTER DAMPERS ONLY WHERE INDICATED.

C.    PROVIDE BALANCING DAMPERS ON MEDIUM AND HIGH PRESSURE SYSTEMS WHERE
INDICATED.

D.    PROVIDE FIRE DAMPERS, COMBINATION FIRE AND SMOKE DAMPERS AND SMOKE DAMPERS AT
LOCATIONS INDICATED, WHERE DUCTS AND OUTLETS PASS THROUGH FIRE RATED
COMPONENTS, AND WHERE REQUIRED BY AUTHORITIES HAVING JURISDICTION.  INSTALL WITH
REQUIRED PERIMETER MOUNTING ANGLES, SLEEVES, BREAKAWAY DUCT CONNECTIONS,
CORROSION RESISTANT SPRINGS, BEARINGS, BUSHINGS AND HINGES.

E.     DEMONSTRATE RE_SETTING OF FIRE DAMPERS TO AUTHORITIES HAVING JURISDICTION AND
OWNER'S REPRESENTATIVE.

F.     PROVIDE BACKDRAFT DAMPERS ON EXHAUST FANS OR EXHAUST DUCTS NEAREST TO
OUTSIDE AND WHERE INDICATED.

G.    PROVIDE FLEXIBLE CONNECTIONS IMMEDIATELY ADJACENT TO EQUIPMENT IN DUCTS
ASSOCIATED WITH FANS AND MOTORIZED EQUIPMENT.

H.    PROVIDE DUCT ACCESS DOORS FOR INSPECTION AND CLEANING BEFORE AND AFTER FILTERS,
COILS, FANS, AUTOMATIC DAMPERS, AT FIRE DAMPERS, COMBINATION FIRE AND SMOKE
DAMPERS, SMOKE DAMPERS AND ELSEWHERE AS INDICATED.  PROVIDE MINIMUM 8 X 8 INCH
SIZE FOR HAND ACCESS, 18 X 18 INCH SIZE FOR SHOULDER ACCESS, AND AS
INDICATED.  ACCESS DOORS FOR FIRE DAMPERS SHALL HAVE ½” HIGH IDENTIFICATION
READING “FIRE/SMOKE DAMPER”.  ACCESS DAMPERS FOR MEDIUM PRESSURE SYSTEMS
SHALL BE VACUUM RELIEF TYPE.

I.      PROVIDE DUCT TEST HOLES WHERE INDICATED AND REQUIRED FOR TESTING AND BALANCING
PURPOSES.

J.     CONNECT TERMINAL UNITS TO MEDIUM OR HIGH PRESSURE DUCTS WITH ONE FOOT MAXIMUM
LENGTH OF FLEXIBLE DUCT.  DO NOT USE FLEXIBLE DUCT TO CHANGE DIRECTION.  SEAL
CONNECTIONS WITH DUCT SEALANT.

K.     CONNECT DIFFUSERS OR TROFFER BOOTS TO LOW PRESSURE DUCTS WITH 5 FEET MAXIMUM
LENGTH OF FLEXIBLE DUCT.  HOLD IN PLACE WITH STRAP OR CLAMP.

L.     DURING CONSTRUCTION PROVIDE TEMPORARY CLOSURES OF METAL OR TAPED
POLYETHYLENE ON OPEN DUCTWORK TO PREVENT CONSTRUCTION DUST FROM ENTERING
DUCTWORK SYSTEM.

M.    SUPPORT FLEXIBLE DUCTS PER MANUFACTURER'S WRITTEN INSTALLATION INSTRUCTIONS.

N.    INSTALL ROOF CURBS AND SUPPORTS ACCORDING TO MANUFACTURER'S WRITTEN
INSTRUCTIONS.  ANCHOR SECURELY IN PLACE AND CAPABLE OF RESISTING FORCES
SPECIFIED.  USE FASTENERS, SEPARATORS, SEALANTS, AND OTHER MISCELLANEOUS ITEMS
AS REQUIRED FOR COMPLETING INSTALLATION.  INSTALL TO RESIST EXPOSURE TO WEATHER
WITHOUT FAILING, RATTLING, LEAKING, AND FASTENER DISENGAGEMENT.

1.     INSTALL TO FIT SUBSTRATES AND TO RESULT IN WATERTIGHT PERFORMANCE.

2.     METAL PROTECTION:  WHERE DISSIMILAR METALS WILL CONTACT EACH OTHER OR
CORROSIVE SUBSTRATES, PROTECT AGAINST GALVANIC ACTION BY PAINTING CONTACT
SURFACES WITH BITUMINOUS COATING OR BY OTHER PERMANENT SEPARATION AS
RECOMMENDED BY MANUFACTURER.

a.     COAT CONCEALED SIDE OF UNCOATED ALUMINUM WITH BITUMINOUS COATING
WHERE IN CONTACT WITH WOOD, FERROUS METAL, OR CEMENTITIOUS
CONSTRUCTION.

b.     UNDERLAYMENT:  WHERE DIRECTLY ON CEMENTITIOUS OR WOOD SUBSTRATES,
INSTALL A COURSE OF FELT UNDERLAYMENT AND COVER WITH A SLIP SHEET, OR
INSTALL A COURSE OF POLYETHYLENE UNDERLAYMENT.

c.     BED FLANGES IN THICK COAT OF ASPHALT ROOFING CEMENT WHERE REQUIRED BY
ROOF ACCESSORY MANUFACTURERS FOR WATERPROOF PERFORMANCE.

3.     INSTALL LEVEL, PLUMB, TRUE TO LINE AND ELEVATION, AND WITHOUT WARPING, JOGS IN

ALIGNMENT, EXCESSIVE OIL CANNING, BUCKLING, OR TOOL MARKS.

4.     ROOF CURB INSTALLATION:

a.     SET ROOF CURB SO TOP SURFACE OF ROOF CURB IS LEVEL.

5.     EQUIPMENT SUPPORT INSTALLATION:

a.     SET EQUIPMENT SUPPORT SO TOP SURFACE OF EQUIPMENT SUPPORT IS LEVEL.

END OF SECTION 23 30 00

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     LOW PRESSURE DUCTS.

2.     DUCT CLEANING.

1.2   QUALITY ASSURANCE

A.    CONSTRUCT DUCTWORK TO NFPA 90A AND NFPA 90B STANDARDS.

B.     SMACNA - LOW/HIGH PRESSURE DUCT CONSTRUCTION STANDARDS.

C.    UL 181- FACTORY-MADE AIR DUCTS AND CONNECTORS.

1.3   DEFINITIONS

A.    DUCT SIZES:  INSIDE CLEAR DIMENSIONS.  FOR LINED DUCTS, MAINTAIN SIZES INSIDE LINING.

B.     LOW PRESSURE:  THREE PRESSURE CLASSIFICATIONS:  1/2 INCH WG POSITIVE OR NEGATIVE
STATIC PRESSURE AND VELOCITIES LESS THAN 2,000 FPM; 1 INCH WG POSITIVE OR NEGATIVE
STATIC PRESSURE AND VELOCITIES LESS THAN 2,500 FPM AND 2 INCH WG POSITIVE OR
NEGATIVE STATIC PRESSURE AND VELOCITIES LESS THAN 2,500 FPM.

C.    MEDIUM PRESSURE:  THREE PRESSURE CLASSIFICATIONS:  3 INCH WG POSITIVE OR NEGATIVE
STATIC PRESSURE AND VELOCITIES LESS THAN 4,000 FPM, 4 INCH WG POSITIVE STATIC
PRESSURE AND VELOCITIES GREATER THAN 2,000 FPM, 6 INCH WG POSITIVE STATIC
PRESSURE AND VELOCITIES GREATER THAN 2,000 FPM.

D.    HIGH PRESSURE:  10 INCH WG POSITIVE STATIC PRESSURE AND VELOCITIES GREATER THAN

2,000 FPM.

1.4   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS PRODUCT DATA UNDER PROVISIONS OF DIVISION 01.

B.     INDICATE DUCT FITTINGS, PARTICULARS SUCH AS GAGES, SIZES, WELDS, AND
CONFIGURATION PRIOR TO START OF WORK FOR LOW PRESSURE, MEDIUM AND HIGH
PRESSURE SYSTEMS AND KITCHEN HOOD EXHAUST.

PART 2 -      PRODUCTS

2.1   MATERIALS

A.    GENERAL:  NON_COMBUSTIBLE OR CONFORMING TO REQUIREMENTS FOR CLASS 1 AIR DUCT
MATERIALS, OR UL 181.

B.     STEEL DUCTS:  GALVANIZED STEEL SHEET, LOCK_FORMING QUALITY, HAVING ZINC COATING
DESIGNATION OF G90 (Z275).

C.    ALUMINUM DUCTS:  ANSI/ASTM B209; ALUMINUM SHEET, ALLOY 3003_H14.  ALUMINUM
CONNECTORS AND BAR STOCK:  ALLOY 6061-T6 OR OF EQUIVALENT STRENGTH.

D.    STAINLESS STEEL DUCTS:  ASTM A167, TYPE 304

E.     FASTENERS:  RIVETS, BOLTS, OR SHEET METAL SCREWS.

F.     SEALANT:  NON_HARDENING, WATER BASED, FIBER FREE FIRE RESISTIVE, COMPATIBLE WITH
MATING MATERIALS; LIQUID USED ALONE OR WITH NON-FIBERGLASS TAPE, LISTED AND
LABELED IN ACCORDANCE WITH UL181A OR UL181B AS APPROPRIATE FOR APPLICATION.

DUCT TAPE IS NOT PERMITTED.

G.    HANGER ROD:  STEEL, GALVANIZED; THREADED BOTH ENDS, THREADED ONE END, OR
CONTINUOUSLY THREADED.

H.    ALL EXTERIOR DUCTWORK AND JOINING MATERIALS SHALL BE UV RATED AND CAUSTIC
ENVIRONMENT PROTECTED.  SEE DIVISION 7 SECTION “JOINT SEALANTS” FOR ADDITIONAL
INFORMATION.

2.2   LOW PRESSURE DUCTWORK

A.    FABRICATE AND SUPPORT IN ACCORDANCE WITH SMACNA LOW PRESSURE DUCT
CONSTRUCTION STANDARDS AND ASHRAE HANDBOOKS, EXCEPT AS INDICATED.  PROVIDE
DUCT MATERIAL, GAGES, REINFORCING, AND SEALING FOR OPERATING PRESSURES
INDICATED.

B.     SEAL JOINTS, SEAMS AND CONNECTIONS PER THE INTERNATIONAL MECHANICAL CODE.

C.    SIZE ROUND DUCTS INSTALLED IN PLACE OF RECTANGULAR DUCTS IN ACCORDANCE WITH
ASHRAE TABLE OF EQUIVALENT RECTANGULAR AND ROUND DUCTS.  NO VARIATION OF DUCT
CONFIGURATION OR SIZES PERMITTED EXCEPT BY WRITTEN PERMISSION.

D.    CONSTRUCT T'S, BENDS, AND ELBOWS WITH RADIUS OF NOT LESS THAN 1_1/2 TIMES WIDTH OF
DUCT ON CENTERLINE.  WHERE NOT POSSIBLE AND WHERE RECTANGULAR ELBOWS ARE
USED, PROVIDE AIR FOIL TURNING VANES.  WHERE ACOUSTICAL LINING IS INDICATED,
PROVIDE TURNING VANES OF PERFORATED METAL WITH GLASS FIBER INSULATION.

E.     INCREASE DUCT SIZES GRADUALLY, NOT EXCEEDING 15 DEGREES DIVERGENCE WHEREVER
POSSIBLE.  DIVERGENCE UPSTREAM OF EQUIPMENT SHALL NOT EXCEED 30 DEGREES;
CONVERGENCE DOWNSTREAM SHALL NOT EXCEED 45 DEGREES.

F.     CONNECT FLEXIBLE DUCTS TO METAL DUCTS WITH LIQUID SEALANT PLUS DRAW BANDS,
SCREWS OR RIVETS.

G.    USE DOUBLE NUTS AND LOCK WASHERS ON THREADED ROD SUPPORTS.

PART 3 -      EXECUTION

3.1   INSTALLATION

A.    PROVIDE OPENINGS IN DUCTWORK WHERE REQUIRED TO ACCOMMODATE THERMOMETERS
AND CONTROLLERS.  PROVIDE PILOT TUBE OPENINGS WHERE REQUIRED FOR TESTING OF
SYSTEMS, COMPLETE WITH METAL CAN WITH SPRING DEVICE OR SCREW TO ENSURE AGAINST
AIR LEAKAGE.  WHERE OPENINGS ARE PROVIDED IN INSULATED DUCTWORK, INSTALL
INSULATION MATERIAL INSIDE A METAL RING.

B.     LOCATE DUCTS WITH SUFFICIENT SPACE AROUND EQUIPMENT TO ALLOW NORMAL
OPERATING AND MAINTENANCE ACTIVITIES.

C.    DURING CONSTRUCTION PROVIDE TEMPORARY CLOSURES OF METAL OR TAPED
POLYETHYLENE ON OPEN DUCTWORK TO PREVENT CONSTRUCTION DUST FROM ENTERING
DUCTWORK SYSTEM.

D.    DUCTS INSTALLED EXTERIOR OF THE BUILDING SHALL HAVE ALL JOINTS, SEAMS AND
PENETRATIONS SEALED WITH WATER RESISTANT SEALANT OR SILICONE CAULK.  THE DUCT
SHALL SLOPE TO ONE OR BOTH SIDES A MINIMUM OF ½” PER FOOT AND BE DESIGNED TO
SUPPORT A SNOW LOAD PER THE LOAD DATA OF THE STRUCTURAL DRAWINGS.  FLEXIBLE
CONNECTIONS AT FANS OR OTHER ROOFTOP EQUIPMENT SHALL BE WEATHER RESISTANT
AND HAVE A SOLID SHEET METAL PROTECTIVE SHROUD ON 3 SIDES LOCATED 1” TO 3” CLEAR
OF THE FLEXIBLE CONNECTION AND EXTENDING A DISTANCE OF 3 TIMES THE CLEARANCE
BEYOND THE FLEXIBLE CONNECTION.  [DUCTS HOLDING WATER ON TOP SURFACES AND/OR
SEAMS SHALL NOT BE ACCEPTABLE.]

3.2   ADDITIONAL INSTALLATION REQUIREMENTS FOR TYPE 1 COMMERCIAL KITCHEN GREASE HOOD
EXHAUST DUCT

A.    INSTALL DUCTS IN ACCORDANCE WITH NFPA 96, "VENTILATION CONTROL AND FIRE
PROTECTION OF COMMERCIAL COOKING OPERATION"; SMACNA'S "HVAC DUCT CONSTRUCTION
STANDARDS - METAL AND FLEXIBLE"; AND SMACNA'S "KITCHEN VENTILATION SYSTEMS AND
FOOD SERVICE EQUIPMENT FABRICATION AND INSTALLATION GUIDELINES" UNLESS
OTHERWISE INDICATED.

B.     INSTALL ALL DUCTS WITHOUT DIPS AND TRAPS THAT MAY HOLD GREASE, AND SLOPED A
MINIMUM OF 1 PERCENT FOR THE FIRST 75' AND 2 PERCENT THERE AFTER TO DRAIN

C.    ALL DUCTS EXPOSED TO VIEW SHALL BE CONSTRUCTED OF STAINLESS STEEL AS PER "DUCT
SCHEDULE" ARTICLE. ALL DUCTS CONCEALED FROM VIEW SHALL BE CARBON STEEL AS PER
"DUCT SCHEDULE" ARTICLE.

D.    ALL JOINTS SHALL BE WELDED AND SHALL BE TELESCOPING, BELL, OR FLANGE JOINT AS PER
NFPA 96.

E.     INSTALL FIRE-RATED ACCESS PANEL ASSEMBLIES AT EACH CHANGE IN DIRECTION AND AT
MAXIMUM INTERVALS OF20 FEET IN HORIZONTAL DUCTS, WITHIN 10 FEET OF CHANGE IN
DIRECTION, AND AT EVERY FLOOR FOR VERTICAL DUCTS, OR AS INDICATED ON DRAWINGS.

F.     DO NOT PENETRATE FIRE-RATED ASSEMBLIES EXCEPT AS ALLOWED BY APPLICABLE BUILDING
CODES AND AUTHORITIES HAVING JURISDICTION.

3.3   DUCTWORK APPLICATION SCHEDULE

AIR SYSTEM MATERIAL

   LOW PRESSURE SUPPLY                                      STEEL, ALUMINUM

   RETURN AND RELIEF                                            STEEL, ALUMINUM

   GENERAL EXHAUST                                              STEEL, ALUMINUM

   OUTSIDE AIR INTAKE                                            STEEL

3.3   ADJUSTING AND CLEANING

A.    CLEAN DUCT SYSTEM AND FORCE AIR AT HIGH VELOCITY THROUGH DUCT TO REMOVE
ACCUMULATED DUST.  TO OBTAIN SUFFICIENT AIR, CLEAN HALF THE SYSTEM AT A TIME.
PROTECT EQUIPMENT WHICH MAY BE HARMED BY EXCESSIVE DIRT WITH TEMPORARY
FILTERS, OR BYPASS DURING CLEANING.

END OF SECTION 23 31 13

GREASE BACK TO THE HOOD.
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SECTION 23 34 23 - HVAC POWER VENTILATORS

SECTION 23 37 13 - DIFFUSERS, REGISTERS, GRILLES & GRAVITY VENTILATORS

SECTION 23 54 00- FURNACE

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     ROOF EXHAUSTERS.

2.     WALL EXHAUSTERS.

3.     CABINET EXHAUST FANS.

4.     CEILING EXHAUST FANS.

1.2   QUALITY ASSURANCE

A.    PERFORMANCE RATINGS:  CONFORM TO AMCA 210 AND BEAR THE AMCA CERTIFIED RATING
SEAL.

B.     SOUND RATINGS:  AMCA 301, TESTED TO AMCA 300, AND BEAR AMCA CERTIFIED SOUND
RATING SEAL.

C.    FABRICATION:  CONFORM TO AMCA 99.

1.3   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS AND PRODUCT DATA UNDER PROVISIONS OF DIVISION 01.

B.     PROVIDE PRODUCT DATA ON WALL AND ROOF EXHAUSTERS, AND CEILING AND CABINET
FANS.

C.    PROVIDE FAN CURVES WITH SPECIFIED OPERATING POINT CLEARLY PLOTTED.

D.    SUBMIT SOUND POWER LEVELS FOR BOTH FAN INLET AND OUTLET AT RATED CAPACITY.

E.     SUBMIT MANUFACTURER'S INSTALLATION INSTRUCTIONS UNDER PROVISIONS OF DIVISION 01.

PART 2 -      PRODUCTS

2.1   ROOF EXHAUSTERS

A.    CENTRIFUGAL OR AXIAL FAN UNIT:  V_BELT OR DIRECT DRIVEN, WITH SPUN ALUMINUM OR
GALVANIZED STEEL PREFINISHED IN BAKED_ON ENAMEL HOUSING; RESILIENT MOUNTED
MOTOR; 1/2 INCH MESH, 16 GAGE ALUMINUM BIRDSCREEN; SQUARE BASE TO SUIT ROOF CURB
WITH CONTINUOUS CURB GASKETS; SECURED WITH STAINLESS STEEL BOLTS AND SCREWS.

B.     ROOF CURB:  12 INCH HIGH SELF_FLASHING WITH CONTINUOUSLY WELDED SEAMS, BUILT_IN
CANT STRIP, ONE INCH INSULATION AND CURB BOTTOM, AND FACTORY INSTALLED DOOR
NAILER STRIP.

C.    DISCONNECT SWITCH:  FACTORY WIRED, NON_FUSIBLE, IN HOUSING FOR THERMAL OVERLOAD
PROTECTED MOTOR AND MULTIPLE SPEED CONTROLLER.

D.    BACKDRAFT DAMPER:  GRAVITY ACTIVATED, ALUMINUM MULTIPLE BLADE CONSTRUCTION,
FELT EDGED WITH NYLON BEARINGS. PROVIDE MOTOR OPERATOR WHERE NOTED IN FAN
SCHEDULE ON DRAWINGS.

E.     SHEAVES:  CAST IRON OR STEEL, DYNAMICALLY BALANCED, BORED TO FIT SHAFTS AND
KEYED; VARIABLE AND ADJUSTABLE PITCH MOTOR SHEAVE SELECTED SO REQUIRED RPM IS
OBTAINED WITH SHEAVES SET AT MID_POSITION; FAN SHAFT WITH SELF_ALIGNING
PRE_LUBRICATED BALL BEARINGS.

2.2   WALL EXHAUSTERS

A.    CENTRIFUGAL OR AXIAL FAN UNIT:  V_BELT OR DIRECT DRIVEN, WITH SPUN ALUMINUM
HOUSING; RESILIENTLY MOUNTED MOTOR; 1/2 INCH MESH, 16 GAGE ALUMINUM BIRD SCREEN;
SECURED WITH STAINLESS STEEL BOLTS AND SCREWS.

B.     DISCONNECT SWITCH:  FACTORY WIRED, NON_FUSIBLE, IN HOUSING FOR THERMAL
OVERLOAD PROTECTED MOTOR AND MULTIPLE SPEED CONTROLLER.

C.    BACKDRAFT DAMPER:  GRAVITY ACTIVATED, ALUMINUM MULTIPLE BLADE CONSTRUCTION,
FELT EDGED WITH NYLON BEARINGS. PROVIDE MOTOR OPERATOR WHERE NOTED IN FAN
SCHEDULE ON DRAWINGS.

D.    SHEAVES:  FOR V_BELT DRIVES, PROVIDE CAST IRON OR STEEL, DYNAMICALLY BALANCED,
BORED TO FIT SHAFTS AND KEYED; VARIABLE AND ADJUSTABLE PITCH MOTOR SHEAVES
SELECTED SO REQUIRED RPM IS OBTAINED WITH SHEAVES SET AT MID_POSITION; FAN SHAFT
WITH SELF_ALIGNING PRE_LUBRICATED BALL BEARINGS.

2.3   CABINET AND CEILING EXHAUST FANS

A.    CENTRIFUGAL FAN UNIT:  V_BELT OR DIRECT DRIVEN, WITH GALVANIZED STEEL HOUSING
LINED WITH 1/2 INCH ACOUSTIC FOAM INSULATION, RESILIENT MOUNTED MOTOR, GRAVITY
BACKDRAFT DAMPER IN DISCHARGE.

B.     DISCONNECT SWITCH:  FACTORY WIRED, NON_FUSIBLE, IN HOUSING FOR THERMAL
OVERLOAD PROTECTED MOTOR AND MULTIPLE SPEED CONTROLLER.

C.    GRILLE:  MOLDED WHITE PLASTIC OR ALUMINUM WITH BAKED WHITE ENAMEL FINISH.

D.    SHEAVES:  CAST IRON OR STEEL, DYNAMICALLY BALANCED, BORED TO FIT SHAFTS AND
KEYED; VARIABLE AND ADJUSTABLE PITCH MOTOR SHEAVES SELECTED SO REQUIRED RPM IS
OBTAINED WITH SHEAVES SET AT MID_POSITION; FAN SHAFT WITH SELF_ALIGNING
PRE_LUBRICATED BALL BEARINGS.

PART 3 -      EXECUTION

3.1   INSTALLATION

A.    INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B.     SECURE ROOF EXHAUSTERS WITH LAG SCREWS TO ROOF CURB.

C.    PROVIDE SHEAVES REQUIRED FOR FINAL AIR BALANCE.

D.    PROVIDE SAFETY SCREEN WHERE INLET OR OUTLET IS EXPOSED.

E.     PROVIDE BACKDRAFT DAMPERS ON INLET OR DISCHARGE OF EXHAUST FANS AND AS
INDICATED.

END OF SECTION 23 34 23

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     DIFFUSERS.

2.     REGISTERS/GRILLES.

3.     DOOR GRILLES.

4.     LOUVERS.

5.     LOUVERED PENTHOUSES.

6.     ROOF HOODS.

1.2   QUALITY ASSURANCE

A.    TEST AND RATE PERFORMANCE OF AIR OUTLETS AND INLETS IN ACCORDANCE WITH ASHRAE
70.

B.     TEST AND RATE PERFORMANCE OF LOUVERS IN ACCORDANCE WITH AMCA 500.

C.    CONFORM TO ANSI/NFPA 90A.

1.3   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS AND PRODUCT DATA UNDER PROVISIONS OF DIVISION 01
SUBMITTALS.

B.     SUBMIT SCHEDULE OF OUTLETS AND INLETS INDICATING TYPE, SIZE, LOCATION, APPLICATION,
AND NOISE LEVEL.

C.    REVIEW REQUIREMENTS OF OUTLETS AND INLETS AS TO SIZE, FINISH, AND TYPE OF
MOUNTING PRIOR TO SUBMITTING PRODUCT DATA AND SCHEDULES OF OUTLETS AND INLETS.

D.    FINAL COLOR SELECTION OF ALL DEVICES BY ARCHITECT.  SUBMIT STANDARD COLOR SHEETS
FOR REVIEW.

PART 2 -      PRODUCTS

2.1   RECTANGULAR OR SQUARE CEILING DIFFUSERS

A.    RECTANGULAR, ADJUSTABLE PATTERN, STAMPED, MULTICORE TYPE DIFFUSER TO DISCHARGE
AIR IN A 360-DEGREE PATTERN WITH SECTORIZING BAFFLES WHERE INDICATED.

B.     PROVIDE SURFACE MOUNT, SNAP_IN, INVERTED T_BAR OR SPLINE TYPE FRAME TO MATCH
ADJACENT CEILING TYPE.  IN PLASTER CEILINGS, PROVIDE PLASTER FRAME AND CEILING
FRAME.  SEE ARCHITECTURAL REFLECTED CEILING PLANS.

C.    FABRICATE OF STEEL OR ALUMINUM WITH BAKED ENAMEL OFF_WHITE FINISH.

D.    PROVIDE RADIAL OPPOSED BLADE DAMPER AND MULTI_LOUVERED EQUALIZING GRID WITH
DAMPER ADJUSTABLE FROM DIFFUSER FACE.

2.2   CEILING AND WALL SUPPLY REGISTERS/GRILLES

A.    STREAMLINED AND INDIVIDUALLY ADJUSTABLE CURVED BLADES TO DISCHARGE AIR ALONG
FACE OF GRILLE, TWO_WAY DEFLECTION.

B.     FABRICATE 1_1/4 INCH MARGIN FRAME WITH CONCEALED MOUNTING AND GASKET.

C.    FABRICATE OF ALUMINUM EXTRUSIONS WITH FACTORY FINISH.

D.    PROVIDE INTEGRAL, GANG_OPERATED OPPOSED BLADE DAMPERS WITH REMOVABLE KEY
OPERATOR, OPERABLE FROM FACE.

2.3   CEILING AND WALL EXHAUST AND RETURN REGISTERS/GRILLES

A.    STREAMLINED BLADES, DEPTH OF WHICH EXCEEDS 3/4 INCH SPACING, WITH SPRING OR
OTHER DEVICE TO SET BLADES, HORIZONTAL FACE.

B.     FABRICATE 1_1/4 INCH MARGIN FRAME WITH CONCEALED MOUNTING.

C.    FABRICATE OF STEEL WITH 20 GAGE MINIMUM FRAMES AND 22 GAGE MINIMUM BLADES, STEEL
AND ALUMINUM WITH 20 GAGE MINIMUM FRAME, OR ALUMINUM EXTRUSIONS, WITH FACTORY
FINISH.

D.    WHERE NOT INDIVIDUALLY CONNECTED TO EXHAUST FANS, PROVIDE INTEGRAL,
GANG_OPERATED OPPOSED BLADE DAMPERS WITH REMOVABLE KEY OPERATOR, OPERABLE
FROM FACE.

2.4   CEILING GRID CORE EXHAUST AND RETURN REGISTERS/GRILLES

A.    FIXED GRILLES OF 1/2 X 1/2 X 1/2 INCH LOUVERS.

B.     FABRICATE 1_1/4 INCH MARGIN FRAME WITH CONCEALED MOUNTING OR LAY_IN FRAME FOR
SUSPENDED GRID CEILINGS.

C.    FABRICATE OF ALUMINUM WITH FACTORY BAKED ENAMEL OFF-WHITE FINISH.

D.    WHERE NOT INDIVIDUALLY CONNECTED TO EXHAUST FANS, PROVIDE INTEGRAL,
GANG_OPERATED OPPOSED BLADE DAMPERS WITH REMOVABLE KEY OPERATOR, OPERABLE
FROM FACE.

2.5   CEILING SLOT DIFFUSERS

A.    CONTINUOUS SLOT, SIZE AND WIDTH PER SCHEDULE, WITH ADJUSTABLE VANES FOR LEFT,
RIGHT, OR VERTICAL DISCHARGE.

B.     FABRICATE OF ALUMINUM EXTRUSIONS WITH FACTORY FINISH.

C.    FABRICATE 1_1/4 INCH MARGIN FRAME WITH CONCEALED SUPPORT CLIPS FOR SUSPENSION
SYSTEM OR SUPPORT CLIPS FOR T BAR MOUNTING AND GASKET, MITERED END BORDER.

2.6   WALL SUPPLY REGISTERS/GRILLES

A.    STREAMLINED AND INDIVIDUALLY ADJUSTABLE BLADES, DEPTH OF WHICH EXCEEDS 3/4 INCH
MAXIMUM SPACING WITH SPRING OR OTHER DEVICE TO SET BLADES, HORIZONTAL FACE,
DOUBLE DEFLECTION.

B.     FABRICATE 1_1/4 INCH MARGIN FRAME WITH COUNTERSUNK SCREW MOUNTING AND GASKET.

C.    FABRICATE OF STEEL WITH 20 GAGE MINIMUM FRAMES AND 22 GAGE MINIMUM BLADES, STEEL
AND ALUMINUM WITH 20 GAGE MINIMUM FRAME, OR ALUMINUM EXTRUSIONS, WITH FACTORY
FINISH.

D.    PROVIDE INTEGRAL, GANG_OPERATED OPPOSED BLADE DAMPERS WITH REMOVABLE KEY
OPERATOR, OPERABLE FROM FACE.

2.7   LINEAR WALL REGISTERS/GRILLES

A.    STREAMLINED BLADES WITH 15 DEGREE DEFLECTION, 1/8 X 3/4 INCH ON 1/4 INCH CENTERS.

B.     FABRICATE OF ALUMINUM EXTRUSIONS, WITH FACTORY FINISH.

C.    FABRICATE 1_1/4 INCH MARGIN FRAME WITH CONCEALED MOUNTING AND GASKET.

D.    PROVIDE INTEGRAL GANG_OPERATED OPPOSED BLADE DAMPER WITH REMOVABLE KEY
OPERATOR, OPERABLE FROM FACE.

2.8   DOOR GRILLES

A.    V_SHAPED LOUVERS OF 20 GAGE STEEL, ONE INCH DEEP ON 1/2-INCH CENTERS.

B.     PROVIDE 20 GAGE STEEL FRAME WITH AUXILIARY FRAME TO GIVE FINISHED APPEARANCE ON
BOTH SIDES OF DOOR, WITH FACTORY PRIME COAT FINISH.

2.9   LOUVERS

A.    PROVIDE 6-INCH DEEP LOUVERS WITH BLADES ON 45 DEGREE SLOPE WITH CENTER BAFFLE
AND RETURN BEND, HEAVY CHANNEL FRAME, BIRDSCREEN WITH 1/2 INCH SQUARE MESH FOR
EXHAUST AND 3/4 INCH FOR INTAKE.

B.     FABRICATE OF 16 GAGE GALVANIZED STEEL OR 12 GAGE EXTRUDED ALUMINUM, WELDED
ASSEMBLY, WITH FACTORY COLOR ANODIZED FINISH.

C.    FURNISH WITH EXTERIOR, FLAT FLANGE WITH SCREW HOLES IN JAMBS FOR INSTALLATION.

D.    FABRICATE LOUVER PENTHOUSES WITH MITERED CORNERS AND REINFORCE WITH
STRUCTURAL ANGLES.

2.10 ROOF HOODS

A.    FABRICATE AIR INLET OR EXHAUST HOODS IN ACCORDANCE WITH SMACNA LOW PRESSURE
DUCT CONSTRUCTION STANDARDS.

B.     FABRICATE OF GALVANIZED STEEL, MINIMUM 16 GAGE BASE AND 20 GAGE HOOD, OR
ALUMINUM, MINIMUM 16 GAGE BASE AND 18 GAGE HOOD; SUITABLY REINFORCED; WITH
REMOVABLE HOOD; BIRDSCREEN WITH 1/2 INCH SQUARE MESH, AND FACTORY FINISH.

C.    MOUNT UNIT ON MINIMUM 12-INCH HIGH CURB BASE WITH INSULATION BETWEEN DUCT AND
CURB.

D.    MAKE HOOD OUTLET AREA MINIMUM OF TWICE THROAT AREA.

PART 3 -      EXECUTION

3.1   INSTALLATION

A.    INSTALL ITEMS IN ACCORDANCE WITH MANUFACTURERS' INSTRUCTIONS.

B.     CHECK LOCATION OF OUTLETS AND INLETS AND MAKE NECESSARY ADJUSTMENTS IN
POSITION TO CONFORM WITH ARCHITECTURAL FEATURES, SYMMETRY, AND LIGHTING
ARRANGEMENT.

C.    INSTALL DIFFUSERS TO DUCTWORK WITH AIRTIGHT CONNECTION.

D.    PROVIDE BALANCING DAMPERS ON DUCT TAKE_OFF TO DIFFUSERS, AND GRILLES AND
REGISTERS, REGARDLESS OF WHETHER DAMPERS ARE SPECIFIED AS PART OF THE DIFFUSER,
OR GRILLE AND REGISTER ASSEMBLY.

E.     PAINT DUCTWORK VISIBLE BEHIND AIR OUTLETS AND INLETS MATTE BLACK.

END OF SECTION 23 37 13

PART 1 -      GENERAL

1.1   SUMMARY

A.    THIS SECTION INCLUDES:

1.     FORCED AIR FURNACES.

2.     REFRIGERANT COOLING COIL AND CONDENSING UNIT .

3.     HUMIDIFIER.

4.     CONTROLS.

1.2   SUBMITTALS

A.    SUBMIT SHOP DRAWINGS AND PRODUCT DATA UNDER PROVISIONS OF DIVISION 01.

1.3   OPERATION AND MAINTENANCE DATA

A.    SUBMIT OPERATION AND MAINTENANCE DATA UNDER PROVISIONS OF DIVISION 01.

B.     INCLUDE MANUFACTURER'S DESCRIPTIVE LITERATURE, OPERATING INSTRUCTIONS,
INSTALLATION INSTRUCTIONS, MAINTENANCE AND REPAIR DATA, AND PARTS LISTING.

1.4   DELIVERY, STORAGE, AND HANDLING

A.    DELIVER PRODUCTS TO SITE UNDER PROVISIONS OF DIVISION 01.

B.     STORE AND PROTECT PRODUCTS UNDER PROVISIONS OF DIVISION 01.

C.    PROTECT UNITS FROM PHYSICAL DAMAGE BY STORING OFF SITE UNTIL ROOF MOUNTING
FRAMES ARE IN PLACE, READY FOR IMMEDIATE INSTALLATION OF UNITS.

1.5   WARRANTY

A.    PROVIDE FIVE-YEAR MANUFACTURER'S WARRANTY ON ENTIRE UNIT.

B.     WARRANTY:  INCLUDE COVERAGE OF REFRIGERATION COMPRESSORS (4 YEARS ADDITIONAL)
AND HEAT EXCHANGERS.

C.    LABOR SHALL BE PROVIDED BY INSTALLING CONTRACTOR.

1.6   EXTRA MATERIALS

A.    PROVIDE ONE EXTRA SET OF FILTERS.

PART 2 -      PRODUCTS

2.1   MANUFACTURED UNITS

2.2   FABRICATION

A.    CABINET:  GALVANIZED STEEL WITH BAKED ENAMEL FINISH, EASILY REMOVED AND SECURED ACCESS
DOORS, GLASS FIBER INSULATION AND REFLECTIVE LINER.

B.    HEAT EXCHANGERS:  ALUMINIZED OR STAINLESS STEEL, OF WELDED CONSTRUCTION.

C.    SUPPLY FAN: CENTRIFUGAL RUBBER MOUNTED WITH DIRECT OR BELT DRIVE, ADJUSTABLE VARIABLE

PITCH MOTOR PULLEY.

D.     AIR FILTERS:  ONE INCH THICK GLASS RIBER, DISPOSABLE TYPE ARRANGED FOR EASY REPLACEMENT.

2.3   BURNER

2.4   EVAPORATOR COIL

A.    COIL: COPPER TUBE ALUMINUM FIN ASSEMBLY, GALVANIZED DRAIN PAN, DRAIN CONNECTION
REFRIGERANT PIPING CONNECTIONS AND FACTORY INSTALLED THERMOSTATIC EXPANSION VALVE.

2.5   REFRIGERATION PACKAGE

2.6   OPERATING CONTROLS

PART 3 -      EXECUTION

3.1   EXAMINATION

A.    VERIFY THAT FLOOR ARE READY FOR INSTALLATION OF UNIT AND OPENING AREA AS INDICATED
ON SHOP DRAWINGS. VERIFY THAT SUPPORTED FOR AIR COOLED CONDENSER ARE COMPLETED.

B.     VERIFY THAT PROPER POWER SUPPLY IS AVAILABLE FOR FURNACE AND CONDENSER PACKAGE.

3.2   INSTALLATION

A.    INSTALL IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS.

B.     INSTALL IN ACCORDANCE WITH FM OR IRI WHERE APPLICABLE.

C.    MOUNT UNITS ON ROOF MOUNTING FRAME AND PROVIDE DUCT CURBS FOR DUCTWORK AND
UTILITY SERVICES.

D.    INSTALLATION OF THERMOSTATS AND OTHER CONTROL COMPONENTS BY TEMPERATURE
CONTROL CONTRACTOR.

E.     POWER WIRING OF EQUIPMENT BY ELECTRICAL CONTRACTOR.

3.3   MANUFACTURER'S FIELD SERVICES

A.    PROVIDE INITIAL START_UP AND SHUT_DOWN DURING FIRST YEAR OF OPERATION, INCLUDING
CHECK_OUT.

END OF SECTION 23 54 00

B.    PRODUCT DATA:  PROVIDE RATED CAPACITIES, WEIGHTS, ACCESSORIES, ELECTRICAL NAMEPLATE

DATA, AND WIRING DIAGRAMS.

A.      CONFIGURATION:  HORIZONTAL] TYPE WITH GAS BURNER AND ELECTRIC REFRIGERATION.

B.      UNITS:  SELF_CONTAINED, PACKAGED, FACTORY ASSEMBLED, PRE_WIRED UNIT CONSISTING OF
            CABINET, SUPPLY FAN, HEAT EXCHANGER, BURNER OR HEATER, CONTROLS, AIR FILTER, HUMIDIFIER [,
            ELECTRONIC AIR CLEANER] [, REFRIGERANT COOLING COIL AND OUTDOOR PACKAGE CONTAINING
            COMPRESSOR, CONDENSER COIL AND CONDENSER FAN].

A.    GAS BURNER:  ATMOSPHERIC TYPE WITH ADJUSTABLE COMBUSTION AIR SUPPLY, COMBINATION GAS
VALVE AND PRESSURE REGULATOR INCORPORATING MANUAL

        SHUT OFF, PILOT VALVE, AUTOMATIC 100 PERCENT SHUT OFF AND THERMO COUPLE PILOT SAFETY DEVICE,
ELECTRONIC PILOT IGNITION, [AUTOMATIC VENT DAMPER,] AND DRAFT DIVERTER.

B.  GAS BURNER SAFETY CONTROLS:
          THERMOCOUPLE SENSOR PREVENTS OPENING OF SOLENOID GAS VALVE UNTIL PILOT FLAME IS PROVEN

AND STOPS GAS FLOW ON IGNITION FAILURE.

A.    COMPRESSOR:  [SCROLL] HERMETIC, 3600 RPM MAXIMUM, RESILIENTLY MOUNTED INTEGRAL
WITH CONDENSER, WITH POSITIVE LUBRICATION, CRANKCASE HEATER, HIGH PRESSURE
CONTROL, MOTOR OVERLOAD PROTECTION, SERVICE VALVES AND DRIER.

B.    AIR COOLED CONDENSER:  ALUMINUM FIN AND COPPER TUBE COIL, WITH DIRECT DRIVE
AXIAL PROPELLER FAN RESILIENTLY MOUNTED, GALVANIZED FAN GUARD.

A.    ADJUSTABLE ROOM THERMOSTAT:  LOW VOLTAGE, TO CONTROL [BURNER OPERATION,]
[HEATER STAGES IN SEQUENCE WITH DELAY BETWEEN STAGES,] [COMPRESSOR AND
CONDENSER FAN] AND SUPPLY FAN TO MAINTAIN TEMPERATURE SETTING.  INCLUDE
SYSTEM SELECTOR SWITCH (HEAT OFF COOL) AND FAN CONTROL SWITCH (AUTO ON).

B.    ELECTRIC SOLID-STATE MICROCOMPUTER BASED ROOM THERMOSTAT WITH REMOTE
SENSOR; LOCATE AS INDICATED.

C.   ROOM THERMOSTAT TO INCORPORATE:

1. AUTOMATIC SWITCHING FROM HEATING TO COOLING.
2. PREFERENTIAL RATE CONTROL TO MINIMIZE OVERSHOOT AND DEVIATION FROM SET POINT.
3. SET UP FOR FOUR SEPARATE TEMPERATURES PER DAY.
4. INSTANT OVERRIDE OF SETPOINT FOR CONTINUOUS OR TIMED PERIOD FROM ONE HOUR TO

31 DAYS.
5. SHORT CYCLE POTECTION
6  PROGRAMMING BASED ON WEEKDAY, SATURDAY AND SUNDAY
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