ABBREVIATIONS

DUCTWORK

MECHANICAL GENERAL NOTES

A

A AIR (COMPRESSED)

ABV ABOVE

AIC AIR CONDITIONING

AC ALTERNATING CURRENT, AR COMPRESSOR

ACCH AIR COOLED CHILLER

ACCU AIR COOLED CONDENSING UNIT

AD ACCESS DOOR, AREA DRAIN

ADJ ADJUSTABLE

AF AR FILTER

AFC ABOVE FINISHED CEILING

AFF ABOVE FINISHED FLOOR

AFG ABOVE FINISHED GRADE

AHRI AIR-CONDITIONING, HEATING, AND REFRIGERATION INSTITUTE

ARHU AIR HANDLING UNIT

AL ALUMINUM

AMB AMBIENT

AP ACCESS PANEL

APD AIR PRESSURE DROP

ARCH ARCHITECT, ARCHITECTURAL

AS AIR SEPARATOR

ASHRAE AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-
CONDITIONING ENGINEERS

ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS

ASTM AMERICAN SOCIETY OF TESTING AND MATERIALS

AV ACID VENT, AIR VENT

AVG AVERAGE

AW ACID WASTE

AWS AMERICAN WELDING SOCIETY

AUX AUXILIARY
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SUPPLY OR OUTSIDE AIR DUCT UP

OPPOSED BLADE VOLUME DAMPER

FIRE DAMPER

SMOKE DAMPER

COMBINATION FIRE/SMOKE DAMPER

MOTORIZED DAMPER

DUCT CONTINUATION

RECTANGULAR DUCT TAP

|
|
20%14"

RECTANGULAR DUCT SIZE (WIDTH x HEIGHT)

|
|
20'14"

FLAT OVAL DUCT SIZE (WIDTH x HEIGHT)

———— SUPPLY AIR DEVICE

FLEXIBLE DUCT CONNECTION

ROUND DUCT (BRANCH)
ROUND DUCT TAP

> 2s [<]-  SUPPLY OR OUTSIDE AR DUCT DOWN

TURNING VANES

DUCTWORK TEE

SLOT DIFFUSER W/PLENUM CONNECTION

EXISTING
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DEMOLISHED UP TO LOCATION INDICATED

__|IH__

NEW l" | = EXISTING

CONNECT NEW TO EXISTING AT LOCATION INDICATED

AIR DEVICE TYPES

AIR DEVICE TYPE (RE: SCHEUDLE)

ﬁ NECK SIZE
10"g

225 CFM AIRFLOW RATE

SQUARE SUPPLY AIR CEILING DIFFUSER

SQUARE RETURN AIR CEILING DEVICE

SQUARE EXHAUST AIR CEILING DEVICE

® ROUND SUPPLY AIR CEILING DEVICE

{H‘ RECTANGULAR SUPPLY OF RETURN SIDEWALL GRILLE

SUPPLY OR RETURN AIR SLOT CEILING DEVICE
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DUCTWORK SHOWN ON PLANS ARE SCHEMATIC ONLY. COORDINATE WITH OTHER TRADES FOR DUCTWORK ROUTING. OFFSET
AND RUN PIPING DUCTWORK INSIDE THE STRUCTURE IF REQUIRED. PROVIDE ALL NECESSARY PIPING, DUCTWORK, FITTING,
INSULATION, AND OTHER ACCESSORIES IN ORDER TO COMPLETE THE INSTALLATIONS.

EXACT LOCATIONS OF VAV TERMINAL UNITS, GRILLES, AND DAMPERS SHALL BE FIELD COORDINATED WITH OTHER TRADES TO
AVOID CONFLICTS AND ALLOW ADEQUATE CLEARANCES.

EQUIPMENT SIZES, DIMENSIONS, AND REQUIRED CONNECTIONS SHALL BE VERIFIED WITH THE MANUFACTURER DRAWINGS AND
CUTSHEETS BEFORE FABRICATING OF DUCTWORK, PIPING, OR POURING OF CONCRETE HOUSEKEEPING PADS.

SHEET METAL INLET DUCTS TO VAV TERMINAL UNITS SHALL BE SAME SIZE AS THE BOX INLET SIZE. PROVIDE RIGID ROUND DUCT
THAT IS ONE SIZE LARGER THAN THE INLET BOX SIZE IF THE DISTANCE BETWEEN THE MAIN DUCT AND THE VAV BOX IS MORE
THAN 6-0".

PROVIDE CONICAL SPIN-IN CONNECTOR FOR ALL ROUND DUCT CONNECTIONS TO VAV TERMINAL UNITS.

INSTALL VAV TERMINAL UNITS TO ENSURE ACCESS PANELS ARE NOT BLOCKED. ACCESS FOR SERVICE MUST BE PROVIDED.
CONTRACTOR SHALL COORDINATE WITH ELECTRICAL CONTRACTOR FOR ALL ELECTRICAL POWER REQUIREMENTS.

DUCT SIZES SHOWN ON PLANS ARE CLEAR INSIDE DIMENSIONS.

PROVIDE RECTANGULAR BRANCH DUCT TAP FOR ALL RECTANGULAR DUCT CONNECTIONS TO RECTANGULAR DUCT TRUNKS.

ALL MEDIUM AND LOW PRESSURE DUCTWORK AND ASSOCIATED ACCESSORIES SHALL BE CONSTRUCTED TO MEET THE LATEST
SMACNA STANDARDS FOR MEDIUM AND LOW PRESSURE DUCTWORK.

ALL OUTSIDE AIR, SUPPLY AIR, AND RETURN AIR DUCTWORK AND PLENUMS SHALL BE INSULATED WITH A MINIMUM OF R-6
INSULATION WHERE LOCATED IN UNCONDITIONED SPACES AND SHALL BE INSULATED WITH A MINIMUM OF R-8 INSULATION
WHERE LOCATED OUTSIDE THE BUILDING. REFER TO SPECIFICATION 23 07 13 DUCT INSULATION FOR FURTHER INFORMATION
AND ADDITIONAL REQUIREMENTS.

ALL DUCTWORK SHALL BE CONSTRUCTED TO SEAL CLASS 'A' AS REFERENCED IN SMACNA STANDARDS. ALL NON-WELDED
JOINTS AND SEAMS SHALL BE SEALED. THIS INCLUDES BUT IS NOT LIMITED TO TRANSVERSE JOINTS, LONGITUDINAL SEAMS,
DUCT WALL PENETRATIONS, SPIN-INS, TAPS, AND OTHER BRANCH CONNECTIONS, ACCESS DOORS, ACCESS PANELS, AND DUCT
CONNECTIONS TO EQUIPMENT. OPENINGS FOR ROTATING SHAFTS SHALL ALSO BE SEALED WITH BUSHINGS. REFER TO M7.01
METAL DUCTWORK FOR FURTHER INFORMATION.

ALL EXPOSED DUCTWORK AND PIPING WITH ASSOCIATED ACCESSORIES IN AREAS WITH NO CEILING OR PARTIAL CEILING SHALL
BE PAINTED. REFER TO ARCHITECT FOR COLOR.

DIVISION 23 MECHANICAL CONTRACTOR SHALL COORDINATE WITH ELECTRICAL CONTRACTOR PRIOR TO ACTUAL INSTALLATION
OF TEMPERATURE SENSORS AND HUMIDITY SENSORS.

PROVIDE REMOTE SPIN-IN DAMPER OPERATOR FOR SPIN-IN CONNECTIONS AND VOLUME DAMPERS LOCATED OVER GYPSUM
CEILINGS.

PROVIDE AIRFOIL TYPE TURNING VANES IN ALL 90 DEGREE ELBOWS.

PROVIDE INSULATED ACCESS DOORS FOR DUCTWORK DOWNSTREAM OF AIR HANDLING UNITS AT EVERY 20'-0" TO FACILITATE
DUCT CLEANING. PROVIDE ACCESS DOORS WITHIN 5'-0" OF EACH ELBOW.

COORDINATE LOCATIONS OF FLOOR AND WALL OPENINGS WITH ARCHITECT AND STRUCTURAL ENGINEER.

ALL CEILING MOUNTED AND WALL MOUNTED AIR DEVICE FINISHES SHALL MATCH ADJACENT ARCHITECTURAL SURFACE.
CONTRACTOR SHALL COORDINATE COLOR WITH ARCHITECT.

WALL MOUNTED SENSOR TYPES

CONTROLS SCHEMATIC SYMBOLS LEGEND

Q) THERMOSTAT

® HUMIDISTAT

© CARBON DIOXIDE SENSOR
CARBON MONOXIDE SENSOR
® NITROGEN DIOXIDE SENSOR
ON/OFF SWITCH

PIPING TYPES

B BOILER
BC BELOW COUNTER
B/IC BACK OF CURB
BFF BELOW FINISHED FLOOR
BFV BUTTERFLY VALVE
BH BOX HYDRANT
BLDG BUILDING
BM BENCHMARK
BOF BOTTOM OF FOOTING
BOS BOTTOM OF STRUCTURE
BP BACKFLOW PREVENTER
BTU BRITISH THERMAL UNIT
BV BALL VALVE
BWV BACK WATER VALVE
C CELSIUS
CAB CABINET
CB CATCH BASIN
CD CONDENSATE DRAIN LINE
CFM CUBIC FEET PER MINUTE
CFS CUBIC FEET PER SECOND
CH CHILLER
CHR CHILLED WATER RETURN
CHS CHILLED WATER SUPPLY
CHW CHILLED WATER
CHWP CHILLED WATER PUMP
Cl CAST IRON
CIRC CIRCULATING
CL CENTERLINE
CLG CEILING
CLR CLEAR
CMU CONCRETE MASONRY UNIT
COoL COLUMN
CcomB COMBINATION
COMP COMPRESSOR
CONC CONCRETE, CONCENTRIC
COND CONDENSER, CONDENSATE
CONN CONNECTION
CONT CONTINUOUS,CONTINUATION
CTR CENTER
cu COPPER
D
D DEPTH, DRAIN, DRYER
DB DRY BULB
DC DIRECT CURRENT
DDC DIRECT DIGITAL CONTROL
DDMB DUAL DUCT MIXING BOX
DESIG DESIGNATION
DTL DETAIL
DIA DIAMETER
DIFF DIFFUSER
DIM DIMENSION
DISC DISCONNECT
DN DOWN
DPR DAMPER
DW DISHWASHER
DWG DRAWING
DWH DOMESTIC WATER HEATER
DWP DOMESTIC WATER PUMP
DX DIRECT EXPANSION
E
EA EACH
EAT ENTERING AIR TEMPERATURE
EC ELECTRICAL CONTRACTOR
ECC ECCENTRIC
EDB ENTERING DRY BULB
EDH ELECTRIC DUCT HEATER
EF EXHAUST FAN
EFF EFFICIENCY
EJ EXPANSION JOINT
EL ELEVATION
ELEC ELECTRICAL
EMERG EMERGENCY
ENCL ENCLOSURE
ENGR ENGINEER
EQ EQUAL
EQUIP EQUIPMENT
ESP EXTERNAL STATIC PRESSURE
ET EXPANSION TANK
ETR EXISTING TO REMAIN
EVAP EVAPORATOR
EWB ENTERING WET BULB
EWT ENTERING WATER TEMPERATURE
EX EXPLOSION PROOF
EXT EXTERNAL
EXTG EXISTING
F
F FAHRENHEIT, FIRE
FBO FURNISHED BY OTHERS
FCO FLOOR CLEAN OUT
FCS FLOOR CONTROL STATION
FCU FAN COIL UNIT
FD FLOOR DRAIN, FIRE DAMPER
FDC FIRE DEPARTMENT SIAMESE CONNECTION
FDV FIRE DEPARTMENT VALVE
FH FIRE HYDRANT
FHC FIRE HOSE CABINET
FHR FIRE HOSE RACK
FLA FULL LOAD AMPS
FLEX FLEXIBLE
FLR FLOOR
FPTU FAN POWERED TERMINAL UNIT
FT FOOT, FEET
FUT FUTURE

CD CONDENSATE DRAIN LINE
CHS CHILLED WATER SUPPLY
CHR CHILLED WATER RETURN
HWS HOT WATER SUPPLY
HWR HOT WATER RETURN
CWs CONDENSER WATER SUPPLY
CWR CONDENSER WATER RETURN
REF REFRIGERANT PIPING SIZED BY MFR.

DRAWING/DETAIL REFERENCE KEY

G GAS
GA GAUGE
GAL GALLON
GALV GALVANIZED
GC GENERAL CONTRACTOR
GLV GLOBE VALVE
GND GROUND
GPM GALLONS PER MINUTE
GV GATE VALVE
HORIZ HORIZONTAL
HP HORSEPOWER
HSTAT HUMIDISTAT
HT HEIGHT
HTG HEATING
HTR HEATER
HW HOT WATER
HWP HEATING WATER PUMP
HWR HOT WATER RETURN
HWS HOT WATER SUPPLY
HX HEAT EXCHANGER
HZ HERTZ
!
ID INSIDE DIAMETER
IE INVERT ELEVATION
IH INFRARED HEATER
IN INCH
INSUL INSULATION
INT INTERNAL, INTERIOR
INV INVERT
W INDIRECT WASTE
J
JB JUNCTION BOX
JP JOCKEY PUMP
K
KEC KITCHEN EQUIPMENT CONTRACTOR
KO KNOCKOUT
KVA KILOVOLT- AMPS
KW KILOWATT
L LENGTH
LAT LEAVING AIR TEMPERATURE
LAV LAVATORY
LF LINEAR FEET
LP LOW PRESSURE
LRA LOCKED ROTOR AMPS
LVL LEVEL
LWB LEAVING WET BULB
LWCO LOW WATER CUT OFF
LWT LEAVING WATER TEMPERATURE
M
MAT MIXED AIR TEMPERATURE
MAX MAXIMUM
MBTUH THOUSAND OF BTU'S
MC MECHANICAL CONTRACTOR
MECH MECHANICAL
MFR MANUFACTURER
MH MANHOLE
MI MALLEABLE IRON
MIN MINIMUM
MP MEDIUM PRESSURE
MS MOP SINK
MTD MOUNTED
MU MAKE-UP
MVD MANUAL VOLUME DAMPER
MSAH MINI-SPLIT AIR HANDLER
MSCU MINI-SPLIT CONDENSING UNIT
N
N.C. NORMALLY CLOSED
NFPA NATIONAL FIRE PROTECTION ASSOCIATION
NIC NOT IN CONTRACT
N.O. NORMALLY OPEN
NO. NUMBER
NTS NOT TO SCALE
0
OA OUTSIDE AIR
OAF OUTSIDE AR FAN
OAHU OUTSIDE AIR HANDLING UNIT
0BD OPPOSED BLADE DAMPER
oC ON CENTER
oD OUTSIDE DIAMETER, OVERFLOW DRAIN
OFCU OUTSIDE AR FAN COIL UNIT
OPG OPENING
0S&Y OPEN STEM AND YOLK
P
PG PRESSURE GAUGE
PP POLYPROPYLENE
PPM PART PER MILLION
PRI PRIMARY
PRS PRESSURE REDUCING STATION
PRV PRESSURE REDUCING VALVE
PSF POUNDS PER SQUARE FOOT
PSI POUNDS PER SQUARE INCH
PSIG POUNDS PER SQUARE INCH GAUGE
PV PLUG VALVE
PVC POLYVINYL CHLORIDE
QTY QUANTITY

RA RETURN AIR
RAD REFRIGERATED AIR DRYER
RAF RETURN AIR FAN
RAG RETURN AIR GRILLE
RAT RETURN AIR TEMPERATURE
RCP REFLECTED CEILING PLAN
RD ROOF DRAIN
RE REFERENCE, REFER
RED REDUCER
REFR REFRIGERATOR
REG REGISTER
REINF REINFORCING
REQD REQUIRED
REV REVISION, REVISE
RH RELATIVE HUMIDITY
RHG REFRIGERANT HOT GAS
RL REFRIGERANT LIQUID
RLA RUNNING LOAD AMPS
RM ROOM
RPM REVOLUTIONS PER MINUTE
RS REFRIGERANT SUCTION
RTU ROOFTOP UNIT
RV RELIEF VALVE

S
SA SUPPLY AIR
SAF SUPPLY AIR FAN
SAG SUPPLY AIR GRILLE
SAN SANITARY SEWER
SAR SUPPLY AIR REGISTER
SC STEAM CONDENSATE
SCHED SCHEDULED
SD STORM DRAIN
SEC SECONDARY
SECT SECTION
SENS SENSIBLE
SF SQUARE FEET
SFCS SPRINKLER FLOOR CONTROL STATION
SH SHOWER
SHT SHEET
SIM SIMILAR
SK SINK
SM SHEETMETAL
SP STATIC PRESSURE, SUMP PUMP
SPEC SPECIFICATION
SPR SPRINKLER
SQ SQUARE
SS SERVICE SINK
SSSC SOLID STATE SPEED CONTROL
STD STANDARD
STL STEEL
STR STRAINER
SURF SURFACE
SUSP SUSPEND
SV SANITARY VENT
SW SOFT WATER
TC TEMPERATURE CONTROL
TCC TEMPERATURE CORNEAL COMPRESSOR
D TRENCH DRAIN
TDH TOTAL DYNAMIC HEAD
TF TRANSFER FAN
TH BLK THRUST BLOCK
THERM THERMOMETER
™V THERMOSTATIC MIXING VALVE
TP TRAP PRIMER
TPD TRAP PRIMER DEVICE
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
W TEMPERED HOT WATER
TYP TYPICAL
U URINAL
ucb UNDER CUT DOOR
UG UNDERGROUND
UH UNIT HEATER
UL UNDERWRITERS LABORATORIES, INC
UNO UNLESS NOTED OTHERWISE
U/F UNDERFLOOR
uis UNDERSLAB
\Y VOLT
VA VOLT- AMPERE
VAC VACUUM
VAV VARIABLE AIR VOLUME
VB VALVE BOX, VACUUM BREAKER
VD VOLUME DAMPER
VEL VELOCITY
VERT VERTICAL
VFD VARIABLE FREQUENCY DRIVE
VIB VALVE IN BOX
VoV VALVE ON VERTICAL
VP VACUUM PUMP
VR VARIABLE AIR VOLUME REHEAT
VTR VENT THRU ROOF
W WATT, WIDTH
W/ WITH
W/O WITHOUT
WB WET BULB
WC WATER CLOSET
WCO WALL CLEAN OUT
WH WALL HYDRANT
WM WATER METER
WP WEATHERPROOF
WPD WATER PRESSURE DROP
WWEF WELDED WIRE FABRIC

Y
Y YARD HYDRANT
VA ZONE

‘ RE: ‘ ‘ 1 ‘ ‘ IM5.01 ‘

REFER TO
DRAWING/ DETAIL NUMBER
SHEET NUMBER M5.01

ANALOG INPUT
ANALOG OUTPUT
DIGITAL/BINARY INPUT
DIGITALBINARY OUTPUT
ON-OFF MOTORIZED DAMPER
MODULATING TYPE MOTORIZED DAMPER
AIR FLOW MEASURING STATION
CONTROL VALVE MODULATING TYPE
VFD VARIABLE FREQUENCY DRIVE
CURRENT SENSING RELAY
FRZ FREEZESTAT
HIGH STATIC LIMIT
STATIC PRESSURE TRANSMITTER
DIFFERENTIAL PRESSURE TRANSDUCER
FLOW METER
FLOW SWITCH
DISCHARGE AIR TEMPERATURE SENSOR
® WALL SENSOR
™ THERMOSTAT
02 CARBON DIOXIDE SENSOR
SP SET POINT
SIA SUPPLY AR
RIA RETURN AR
O/A OUTSIDE AR
HC HEATING COIL
cc COOLING COIL
DX DIRECT EXPANSION COOLING COIL
PICCV PRESSURE INDEPENDENT CHARACTERIZED CONTROL VALVE
AFC AIRFLOW CROSS
DPS DIFFERENTIAL PRESSURE SWITCH
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PROVIDE DIFFUSERS AND AIR GRILLES ACCORDING TO BASE BUILDING
STANDARD.

CONTRACTOR SHALL COORDINATE WITH STRUCTURAL CONDITIONS AT THE
SITE AND PROVIDE ALL CLEARANCES AS INDICATED.

CONTRACTOR SHALL COORDINATE WITH ELECTRICAL CONTRACTOR FOR
ALL ELECTRICAL POWER REQUIREMENTS.

THERMOSTAT OR BUILDING MANAGEMENT SYSTEM SHALL HAVE CAPABILITY
TO SET BACK OR SHUT DOWN THE SYSTEM BASED ON DAY OF THE WEEK
AND TIME OF THE DAY, AND PROVIDE A READILY ACCESSIBLE MANUAL
OVERRIDE THAT WILL RETURN TO THE PRESETBACK OR SHUTDOWN
SCHEDULE WITHOUT REPROGRAMMING.

ZONE TEMPERATURE SENSOR CONTROL SHALL PROVIDE A TEMPERATURE
RANGE OR OR DEADBAND OF AT LEAST 5°F WITHIN WHICH THE SUPPLY OF
HEATING AND COOLING ENERGY TO THE ZONE IS CAPABLE OF BEING SHUT
OFF OR REDUCED TO A MINIMUM.

CONTRACTOR SHALL NOTIFY ENGINEER ALL DISCREPANCIES BETWEEN
EXISTING DUCTWORK AND DUCTWORK SHOWN ON DRAWINGS, WHICH MAY
REQUIRE MODIFICATIONS (PRIOR TO FABRICATION OF ANY DUCTWORK).

PROVIDE RETURN AIR BOOTS WHERE WALLS ARE TO DECK. SIZE BASED ON
600 FPM MAXIMUM AIR VELOCITY.

CONTRACTOR TO VERIFY THE FIRE RATINGS OF WALLS AND PROVIDE FIRE
DAMPERS AS REQUIRED. IF ARETURN AIR BOOT IS REQUIRED TO BE
INSTALLED IN A FIRE RATED WALL, THE BOOT SHALL BE PROVIDED WITH A
FIRE DAMPER.

IT IS THE CONTRACTOR'S RESPONSIBILITY TO HAVE VERIFIED EXISTING
JOBSITE CONDITIONS DURING THE BIDDING PERIOD, SO HE WILL HAVE
OBTAINED THE SCOPE OF MECHANICAL WORK INVOLVED AS A RESULT OF
ARCHITECTURAL MODIFICATIONS TO THE EXISTING STRUCTURE. THE
SCOPE OF THE WORK SHALL INCLUDE MATERIALS AND DUCTWORK
CONSISTING OF DEVICES, EQUIPMENT OR APPARATUS WHICH MUST BE
REROUTED, RELOCATED OR REMOVED EITHER TEMPORARILY OR
PERMANENTLY, OR WHICH MUST BE PROVIDED SO THAT THE INDICATED
REMODELING MAY BE ACCOMPLISHED. NOT ALL EXISTING CONDITIONS ARE
NECESSARILY INDICATED ON THE DRAWINGS.

PROVIDE INSULATION FOR ALL NEW PIPING AND DUCTWORK THAT MEETS
THE 2021 IECC ENERGY CODE AS SPECIFIED.

#

M1.2

M1.3

M1.4
M3.1

M3.2

M4.1

MECHANICAL KEYED NOTES

PROVIDE RETURN AIR TRANSFER BOOT. SIZE AS INDICATED. RE: DETAIL 9/M6.01.

PROVIDE REMOTE DAMPER OPERATOR FOR DAMPERS ABOVE GYPSUM CEILING. RE:
DETAIL 7/M6.01.

ROUTE NEW RETURN DUCT FROM OPENING. CONNECT TO EXISTING RETURN DUCT.
PROVIDE TRANSITIONS AS NECESSARY. PROVIDE BOOT AT END OF DUCT. SIZE AS
INDICATED.

PROVIDE THERMOSTAT AT APPROXIMATE LOCATION SHOWN. THERMOSTAT SHALL BE
INSTALLED AT SAME ELEVATION AS LIGHT SWITCHES. COORDINATE FINAL LOCATION
WITH ARCHITECT AND OTHER TRADES TO AVOID CONFLICTS.

MOUNT NEW THERMOSTAT ON EXISTING STRUCTURAL COLUMN. PROVIDE INSULATION
PAD BETWEEN THERMOSTAT AND COLUMN.

PROVIDE VAV TERMINAL UNIT AT APPROXIMATE LOCATION SHOWN. SUPPORT UNIT
FROM STRUCTURE. PROVIDE ALL CLEARANCES AS REQUIRED BY EQUIPMENT
MANUFACTURER. COORDINATE WITH ADJACENT PIPING, WALLS, CONDUIT,
STRUCTURAL MEMBERS, ETC. RE: DETAIL XX/MX.XX.
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M1.1  PROVIDE SPIN-IN FITTING WITH LOCKING QUADRANT BUTTERFLY DAMPER FOR ALL
1. g?&’&ig'FFUSERS AND AR GRILLES ACCORDING TO BASE BUILDING ROUND DUCT CONNECTIONS TO RECTANGULAR DUCT. TYPICAL. RE: DETAIL 4/M6.01.
2. CONTRACTOR SHALL COORDINATE WITH STRUCTURAL CONDITIONS AT THE M1.2  PROVIDE RETURN AIR TRANSFER BOOQT. SIZE AS INDICATED. RE: DETAIL 9/M6.01.
SITE AND PROVIDE ALL CLEARANCES AS INDICATED.
M13 PROVIDE REMOTE DAMPER OPERATOR FOR DAMPERS ABOVE GYPSUM CEILING. RE:
3. CONTRACTOR SHALL COORDINATE WITH ELECTRICAL CONTRACTOR FOR DETAIL 7/M6.01.
ALL ELECTRICAL POWER REQUIREMENTS.
M14 ROUTE NEW RETURN DUCT FROM OPENING. CONNECT TO EXISTING RETURN DUCT.
4, THERMOSTAT OR BUILDING MANAGEMENT SYSTEM SHALL HAVE CAPABILITY
T0 SET BACK OR SHUT DOWN THE SYSTEM BASED ON DAY OF THE WEEK RFE?(\:/BEE SRANSITIONS AS NECESSARY. PROVIDE BOOT AT END OF DUCT. SIZE AS
AND TIME OF THE DAY, AND PROVIDE A READILY ACCESSIBLE MANUAL :
OVERRIDE THAT WILL RETURN TO THE PRESETBACK OR SHUTDOWN
SCHEDULE WITHOUT REPROGRAMMING. M3.1 PROVIDE THERMOSTAT AT APPROXIMATE LOCATION SHOWN. THERMOSTAT SHALL BE
INSTALLED AT SAME ELEVATION AS LIGHT SWITCHES. COORDINATE FINAL LOCATION
5. ZONE TEMPERATURE SENSOR CONTROL SHALL PROVIDE A TEMPERATURE WITH ARCHITECT AND OTHER TRADES TO AVOID CONFLICTS.
RANGE OR OR DEADBAND OF AT LEAST 5°F WITHIN WHICH THE SUPPLY OF
HEATING AND COOLING ENERGY TO THE ZONE IS CAPABLE OF BEING SHUT M3.2 MOUNT NEW THERMOSTAT ON EXISTING STRUCTURAL COLUMN. PROVIDE INSULATION
OFF OR REDUCED TO A MINIMUM. PAD BETWEEN THERMOSTAT AND COLUMN.
6.  CONTRACTOR SHALL NOTIFY ENGINEER ALL DISCREPANCIES BETWEEN 2 PR-1 03/16/2023
EXISTING DUCTWORK AND DUCTWORK SHOWN ON DRAWINGS, WHICH MAY M4.1 PROVIDE VAV TERMINAL UNIT AT APPROXIMATE LOCATION SHOWN. SUPPORT UNIT 1 100% CD 08/11/2022
MANUFACTURER. COORDINATE WITH ADJACENT PIPING, WALLS, CONDUIT, Issue
7. PROVIDE RETURN AIR BOOTS WHERE WALLS ARE TO DECK. SIZE BASED ON STRUCTURAL MEMBERS, ETC. RE: DETAIL XX/MX.XX.
600 FPM MAXIMUM AIR VELOCITY.
Project Number: Project Number
8. CONTRACTOR TO VERIFY THE FIRE RATINGS OF WALLS AND PROVIDE FIRE
DAMPERS AS REQUIRED. IF A RETURN AIR BOOT IS REQUIRED TO BE
INSTALLED IN A FIRE RATED WALL, THE BOOT SHALL BE PROVIDED WITH A Project Director DBR
FIRE DAMPER.
Quality Assurance DBR

Drawn By _ DBR

9. IT IS THE CONTRACTOR'S RESPONSIBILITY TO HAVE VERIFIED EXISTING
JOBSITE CONDITIONS DURING THE BIDDING PERIOD, SO HE WILL HAVE "
OBTAINED THE SCOPE OF MECHANICAL WORK INVOLVED AS A RESULT OF
ARCHITECTURAL MODIFICATIONS TO THE EXISTING STRUCTURE. THE 7§

SCOPE OF THE WORK SHALL INCLUDE MATERIALS AND DUCTWORK
CONSISTING OF DEVICES, EQUIPMENT OR APPARATUS WHICH MUST BE _
REROUTED, RELOCATED OR REMOVED EITHER TEMPORARILY OR 9990 Richmond Avenue

South Building, Suite 300

PERMANENTLY, OR WHICH MUST BE PROVIDED SO THAT THE INDICATED

REMODELING MAY BE ACCOMPLISHED. NOT ALL EXISTING CONDITIONS ARE Houston, Texas 77042

NECESSARILY INDICATED ON THE DRAWINGS. 713.914.0888 p 713.914.0886 f
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10. PROVIDE INSULATION FOR ALL NEW PIPING AND DUCTWORK THAT MEETS
THE 2021 IECC ENERGY CODE AS SPECIFIED. |DBR Project Number MECHAN ICAI. PLAN -
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SINGLE INLET VAV BOX WITH ELECTRIC HEAT SCHEDULE

MARK MFR. & MODEL TYPE REMARKS
ALUMINUM CONSTRUCTION WITH FRAME FOR LAY-IN CEILING OR HARD CEILING, DEPENDING ON
A PRICE SPD | 24"x24" PLAQUE FACE SUPPLY AIR GRILLE |CEILING TYPE. REFER TO ARCHITECTURAL PLANS FOR CEILING TYPE; SIZE NECK ACCORDING TO

DRAWING.

24"x24" PERFORATED FACE RETURN/

ALUMINUM CONSTRUCTION WITH FRAME FOR LAY-IN CEILING OR HARD CEILING, DEPENDING ON
CEILING TYPE. REFER TO ARCHITECTURAL PLANS FOR CEILING TYPE; PROVIDE 15"@ NECK OPEN TO

VARK COOLING CFM HEATING CFM ELEC. HEATING lg:‘ZEET PX%‘E/S}QZ VER VODEL NO.
MAX. MIN. MAX. MIN. KW NO. OF STEPS
VRH-3N-1 1050 315 735 495 7.0 SCR 10"'d 460/3/60 METALAIRE TH-500
VRH-3N-2 1420 425 995 670 9.4 SCR 12'0 460/3/60 METALAIRE TH-500
VRH-3N-3 1860 560 1305 875 12.4 SCR 14'0 460/3/60 METALAIRE TH-500
VRH-3N-4 1610 485 1130 760 10.7 SCR 14'0 460/3/60 METALAIRE TH-500
VRH-3N-5 1150 345 805 540 7.6 SCR 12'0 460/3/60 METALAIRE TH-500
VRH-3N-6 800 240 560 375 5.3 SCR 10"'d 460/3/60 METALAIRE TH-500
VRH-3N-7 1170 350 820 550 7.8 SCR 12'0 460/3/60 METALAIRE TH-500
VRH-3N-8 1840 550 1290 865 12.2 SCR 14'0 460/3/60 METALAIRE TH-500
VRH-35-1 1800 540 1260 845 12.0 SCR 14'0 460/3/60 METALAIRE TH-500
VRH-3S-2 1200 360 840 565 8.0 SCR 12'0 460/3/60 METALAIRE TH-500
VRH-3S-3 1380 415 970 650 9.2 SCR 12'@ 460/3/60 METALAIRE TH-500
VRH-3S-4 1560 470 1095 735 10.4 SCR 12'0 460/3/60 METALAIRE TH-500
VRH-3S-5 1680 505 1180 790 1.2 SCR 14'0 460/3/60 METALAIRE TH-500
VRH-35-6 1440 430 1010 680 9.6 SCR 12'@ 460/3/60 METALAIRE TH-500
VRH-3S-7 1200 360 840 565 8.0 SCR 12'@ 460/3/60 METALAIRE TH-500
NOTES:

1. PROVIDE AEROCROSS MULTI-POINT CENTER AVERAGING VELOCITY SENSOR IN PRIMARY AIR INLET.
2. PROVIDE TERMINAL UNIT CASING WITH 1" INTERNALLY LINED FIBERGLASS FREE INSULATION.

3. PROVIDE TERMINAL UNIT WITH INTEGRAL DISCONNECT SWITCH.
4. PROVIDE ELECTRIC REHEAT COIL WITH 0-10V SCR MODULATING CAPACITY CONTROL.

SINGLE INLET COOLING ONLY VAV BOX SCHEDULE
MARK - NETsize | VOTSPIRE R MODEL NO.
MAX MIN,

VAV-3N-3 660 265 8'0 115/1160 | METALAIRE TH-500
VAV-3N-4 750 300 100 115/1160 | METALAIRE TH-500
VAV-3N-5 800 320 100 115/1160 | METALAIRE TH-500
VAV-3N-6 1,215 490 12'0 115/1160 | METALAIRE TH-500
VAV-3N-7 260 105 6'0 115/1160 | METALAIRE TH-500
VAV-3N-8 250 100 6'0 115/1160 | METALAIRE TH-500
VAV-3N-9 390 160 8'0 115/1160 | METALAIRE TH-500
VAV-3N-10 385 185 8'0 115/1160 | METALAIRE TH-500
VAV-3N-11 800 320 100 115/1160 | METALAIRE TH-500
VAV-35-3 400 160 8'0 1151160 | METALAIRE TH-500
VAV-354 1,740 700 140 115/1160 | METALAIRE TH-500
VAV-38:5 270 110 6'0 115/1160 | METALAIRE TH-500
VAV-35-6 1,450 560 12'0 115/1160 | METALAIRE TH-500
VAV-35-7 1,885 755 140 115/1160 | METALAIRE TH-500
VAV-35-8 750 300 100 115/1160 | METALAIRE TH-500
VAV-35-9 365 150 8'0 1151160 | METALAIRE TH-500
NOTES:

1. PROVIDE AEROCROSS MULTI-POINT CENTER AVERAGING VELOCITY SENSOR IN PRIMARY AIR INLET.
2. PROVIDE TERMINAL UNIT CASING WITH 1" INTERNALLY LINED FIBERGLASS FREE INSULATION.
3. EMCS CONTRACTOR SHALL PROVIDE 24VAC TO PRIMARY AIR INLET DAMPER ACTUATOR.

B PRICE PDDR EXHAUST AIR GRILLE PLENUM UNLESS OTHERWISE NOTED ON DRAWINGS. PROVIDE O.B.D. WHEN USED FOR DUCTED
EXHAUST.
ALUMINUM CONSTRUCTION WITH FRAME FOR LAY-IN CEILING OR HARD CEILING, DEPENDING ON
A1 PRICE SPD | 12"x12" PLAQUE FACESUPPLY AIR GRILLE |CEILING TYPE. REFER TO ARCHITECTURAL PLANS FOR CEILING TYPE; SIZE NECK ACCORDING TO
DRAWING.
ALUMINUM CONSTRUCTION WITH FRAME FOR LAY-IN CEILING OR HARD CEILING, DEPENDING ON
B1 PRICE PDDR 12"x12" PERFORATED FACE RETURN/ |CEILING TYPE. REFER TO ARCHITECTURAL PLANS FOR CEILING TYPE; PROVIDE 8"@ NECK OPEN TO
EXHAUST AIR GRILLE PLENUM UNLESS OTHERWISE NOTED ON DRAWINGS. PROVIDE O.B.D. WHEN USED FOR DUCTED
EXHAUST.
PRICE ALUMINUM CONSTRUCTION WITH FRAME FOR SURFACE MOUNT. 3/4" BLADE SPACING, DOUBLE
C 510 SIDEWALL SUPPLY AIR GRILLE DEFLECTION WITH FRONT BLADES PARALLEL TO LONG DIMENSION. PROVIDE 0.D.B., PROVIDE SIZE
ACCORDING TO DRAWING.
PRICE ALUMINUM CONSTRUCTION WITH FRAME FOR SURFACE MOUNT. 3/4" BLADE SPACING, 35° DEFLECTION
D 530 SIDEWALL RETURN / EXHAUST AIR GRILLE | WITH BLADES PARALLEL TO LONG DIMENSION. PROVIDE 0.D.B. WHEN USED FOR DUCTED EXHAUST,
PROVIDE SIZE ACCORDING TO DRAWING.
ALUMINUM CONSTRUCTION; PROVIDE PATTERN CONTROLLERS ENTIRE LENGTH OF SLOT; PROVIDE 4'
PRICE 2.5" SINGLE WIDTH SUPPLY SLOT WITH |EXTERNALLY INSULATED PLENUM AS SHOWN ON DRAWINGS; CONNECT PLENUM TO NECK OF SLOT
E CF FLOWBAR HIGH THROW PATTERN DIFFUSER; PROVIDE ROUND INLET SIZED AS INDICATED ON PLAN; PROVIDE BORDER TYPE 8 FOR
CONTROLLER INSTALLATION WITHIN HARD CEILING.PROVIDE REMOTE DAMPER OPERATOR WHEN LOCATED ABOVE
INACCESSIBLE CEILINGS.
ALUMINUM CONSTRUCTION; PROVIDE PATTERN CONTROLLERS ENTIRE LENGTH OF SLOT; PROVIDE 4'
PRICE 4 FOOT LONG 1.5" SINGLE WIDTH SUPPLY |EXTERNALLY INSULATED PLENUM AS SHOWN ON DRAWINGS; CONNECT PLENUM TO NECK OF SLOT
F CF SLOT WITH FLOWBAR HIGH THROW | DIFFUSER; PROVIDE ROUND INLET SIZED AS INDICATED ON PLAN; PROVIDE TRIMMED BORDER TYPE TO
PATTERN CONTROLLER BE INSTALLED WITHIN LAY-IN CEILING. PROVIDE REMOTE DAMPER OPERATOR WHEN LOCATED ABOVE
INACCESSIBLE CEILINGS.
ALUMINUM CONSTRUCTION; PROVIDE PATTERN CONTROLLERS ENTIRE LENGTH OF SLOT; PROVIDE 6'
PRICE 6 FOOT LONG 1.5" SINGLE WIDTH SUPPLY |EXTERNALLY INSULATED PLENUM AS SHOWN ON DRAWINGS; CONNECT PLENUM TO NECK OF SLOT
G CF SLOT WITH FLOWBAR HIGH THROW | DIFFUSER; PROVIDE ROUND INLET SIZED AS INDICATED ON PLAN; PROVIDE TRIMMED BORDER TYPE TO
PATTERN CONTROLLER BE INSTALLED WITHIN LAY-IN CEILING. PROVIDE REMOTE DAMPER OPERATOR WHEN LOCATED ABOVE
INACCESSIBLE CEILINGS.
PRICE 1.5" SINGLE WIDTH RETURN SLOT WITH | ALUMINUM CONSTRUCTION; PROVIDE PATTERN CONTROLLERS ENTIRE LENGTH OF SLOT; PROVIDE
H CF FLOWBAR JET THROW PATTERN SLOT LENGTH AS SHOWN ON DRAWINGS; PROVIDE TRIMMED BORDER TYPE TO BE INSTALLED WITHIN
CONTROLLER LAY-IN CEILING. PROVIDE RETURN SLOT WITH RETURN AIR LIGHT SHIELD.
NOTES:

1. INSULATE BACK-PAN OF ALL DEVICES.
2. PROVIDE FRAME TO MATCH CEILING TYPE INDICATED ON ARCHITECTS REFLECTED CEILING PLAN.
3. PAINT INTERIOR SURFACES OF DUCTWORK VISIBLE FROM FACE OF RETURN AIR GRILLES FLAT BLACK.
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CEILING HARD CEILING CLIP CEILING \ e e e e e L
FRAMING FRAMING STAINLESS - T - "’ |
7 STEEL CLAMP BRANCH DUCT ALL BRANCH CONNECTIONS SHALL HEATER PROVIDE DUCT INSULATION
J— STAINLESS BE PROVIDED WITH OPPOSED BLADE (WHERE SCHEDULED) * AS SPECIFIED i
_ STEEL GLAVP " 5" ELEVATED REGULATOR DURO DYNE W DAMPER AND LOCKING QUADRANT, T Q)
N B {Tr\JSgELQTsI%SDTgEEED MODEL SRTS - 1 1/2 OR APPROVED EQUAL lLIJEsDEA\l(A%UEr\éGl Ss I\T(E?X&TE%EIE\ILEEIUNG ZONE _——RECTANGULAR COLLAR STRUCTURAL W ELECTRICAL CONDUIT
: - : ~~ / STAINLESS STEEL ) PARALLEL BLADE DAMPER SHALL BE THERMOSTAT STEEL = = (TYPICAL)
: CLAMP , 0® \
e D" ggg‘tgfﬁw — USED IF BRANCH DUCT HEIGHT IS 9 = VAV BOX PIPES—"" DUCT AS HIGH AS POSSIBLE
SgiRD w \¥GYP 114 W OR LESS INSIDE. CONTROL BOX ii. .|| EXCEPT TO ALLOW MIN. 2"
TAPE & TAPE & B ORRD \ DAMPER ROD (4" MIN.)—=— 45° L FOR EXTERNAL INSULATION
FLOAT FLOAT I R L INSIDE BEARING/ 1 "D" /./////////////
RE: ARCH RE: ARCH <@mm ARFLOWEAORRA S © N\ ——
SECURELY REDUCER WHERE T K
1" INSULATION WITH VINYL REQUIRED .
VAPOR BARRIER U.L. 181 ATTACHROD TO — < o . LIGHT FIXTURE CEILING
DAMPER BLADE 18" MAXIMUM LENGTH
CLASS 1 FLEXIBLE DUCT ma> AR FLOW SA OR OA ROUND RIGID SHEET FLEXIBLE DUCT
MINIMUM 26 " METAL DUCT MIN. 2 FT.———— =
WITH NYLON VINYL VAPOR BARRIER SPIN-IN CONICAL FITTING SIZE. SEE FLOOR PLANS.
BEARING U.L. 181 CLASS 1 TRUNK DUCT \ ,
FLEXIBLE DUCT NOTES:
NOTES: NOTES: = SHEET METAL = 1. PIPES (INCLUDING SPRINKLER PIPING) AND ELECTRICAL CONDUIT CAN BE ROUTED
1. LINEAR SLOT DIFFUSERS SHALL BE PRICE FLOWBAR WITH BORDER TYPE 8. 1. ALL FLEXIBLE DUCT OFFSETS AND BENDS SHALL MAINTAIN A RADIUS OF 1.5 X ("D") NOTES: NOTES: MAIN DUCT BETWEEN JOISTS OR THROUGH JOIST WEB SPACE AS REQUIRED. DUCT SHALL BE
2. COORDINATE EXACT LENGTH AND LOCATION OF SLOT DIFFUSERS WITH MINIMUM 3'-0" AND MAXIMUM 6'-0". 1. ALL FLEXIBLE DUCT OFFSETS AND BENDS SHALL MAINTAIN A RADIUS OF 1.5 X ("D") - LOCATED AS HIGH AS POSSIBLE.
ARCHITECT'S REFLECTED CEILING PLAN. 2. TYPICAL OF ROUND DUCT CONNECTIONS TO VAV BOXES FROM RECTANGULAR MAIN MINIMUM 3-0" AND MAXIMUM 6-0" THIS CONNECTION SHALL BE TYPICAL FOR ALL RECTANGULAR BRANCH DUCT CONNECTIONS 2. UL DESIGN ASSEMBLY NUMBERS ARE SHOWN ON ARCHITECTURAL PLANS WHEN
3. PORTIONS OF SLOT DIFFUSER USED FOR RETURN AR SHALL HAVE BLACK DUCTS. 2.TYPICAL OF ROUND DUCT CONNECTIONS TO RECTANGULAR DUCTS TO RECTANGULAR TRUNK DUCTS, INCLUDING SUPPLY, RETURN, OUTSIDE AIR AND EXHAUST REQUIRED.
SHEET METAL LIGHT BAFFLE. 3. ALL JOINTS SHALL BE SEALED WITH MASTIC AND FIBER CLOTH PER SPECIFICATIONS. 3.ALL JOINTS SHALL BE SEALED WITH MASTIC AND FIBER CLOTH PER SPECIFICATIONS. DUCTS. 3. INSTALLATION OF ALL SERVICES MUST BE COORDINATED BY THE CONTRACTOR.
6 NOT TO SCALE NOT TO SCALE MAS-10 4 NOT TO SCALE MAS09 3 NOT TO SCALE MAS.06 2 NOT TO SCALE VEQS2 1 NOT TO.SCALE MAS01
[} [e]
/ —=——F EXIBLE SPRING WIRE
. BOJTOM OF STRUCTURE DECK SHEATH WITH STAINLESS
f MIN 6" TO OBSTRUCTION WIRE INSIDE
D/2 SHEETMETAL ROUND DUCT ROUND BUTTERFLY
r DAMPER AT CONNECTION
OF FLEXIBLE DUCT TO
RIGID ROUND DUCT
j D INSTALL DAMPER OPERATOR
e AR FLOW & e ON SIDE OF SUPPLY PLENUM,
= L OUTSIDE OF AIRSTREAM.
| | I $ I I
RETURN AR |:> o ! ‘/J et ~———SHEET METAL
1 SUPPLY PLENUM
1 SEAL ] RACK & PINION
MOUNT DIFFUSER TO
& - SURFACE OF DUCT OPERATOR. CONVERTS
| “——THROUGH-WALL TRANSFER DUCT SIDEWALL REGISTER, REFER ROTARY MOTION OF LINEAR SLOT
' 1" ACOUSTICALLY LINED TO AIR DEVICE SCHEDULE—— SHAFT TO PUSH/PULL DIFFUSER
{ RE: SPECIFICATIONS —AIR SCOOP DAMPER WITH MOTION OF WIRE
i g ADJUSTMENT SET SCREW ‘ ‘
T T ACCESSED THROUGH "
Nt e
WALL CONSTRUCTION
RE: ARCHITECTURAL——~ | \ CEILING DEFLECTOR TO ALLOW NOTE: DAMPER/OPERATOR ASSEMBLY SHALL BE
ACCESS TO DAMPER MODEL #RT-250 MANUFACTURED BY METROPOLITAN AIR
OPERATOR TECHNOLOGY OR APPROVED EQUAL.
9 NOT TO SCALE 8 NOT TO SCALE MAS-61 7 NOT TO SCALE MAS-58
WALL SENSOR OCC. SENSOR (BY DIV. 26) System Off - When the system is off:
CONTROLLER FLOW TRANSDUCER The heating coil shall be disabled.
0 = = The control loops shall be disabled.
AVERAGING FLOW PROBE TUBES TO CONNECT TO o _ _
CONTROLLER FLOW TRANSDUCER 0 TENP ISystem Stgﬂup - Startup shall be !nltlated gqtomatlcally by the EMCS:
| | n Unoccupied when the corresponding AHU is in UNOCCUPIED MODE.
I } In Occupied when the corresponding AHU is in PRE-START MODE.
I I System Off - When the system is off: FROM / In Unoccupied when the corresponding AHU is in NIGHT-SETBACK MODE.
I : TEMP The primary air damper shall be closed. AHU © n - SIA In Occupied when the corresponding AHU is in OCCUPIED MODE.
I ! The control loops shall be disabled. / MMD In Standby when the corresponding AHU is in OCCUPIED MODE and the zone-mounted Occupancy Sensor times out.
T
| I - |
FROM L I = v A System Startup - Startup shall be initiated automatically by the EMCS: NOTE 1 SCIR_'E_LIEC DAT | NOTE 2 System Operation - When system start-up has been initiated, the following sequences shall be implemented: N o | |
AHU / @ SA. In Unoccupied when the corresponding AHU is in UNOCCUPIED MODE. HEAT The primary air damper shall be modulated between the minimum and maximum flow values to maintain the space temperature within +/- 0.5 °F of the active Cooling
MMD In Occupied when the corresponding AHU is in PRE-START MODE. CAOD Setpoint.
| In Unoccupied when the corresponding AHU is in NIGHT-SETBACK MODE. When the space temperature falls below the deadband, the primary air damper shall modulate to maintain the heating minimum flow value and the SCR electric heat
NOTE #1 In Occupied when the corresponding AHU is in OCCUPIED MODE. shall be modulated to maintain the space temperature within +/- 0.5 °F of the active Heating Setpoint.
In Standby when the corresponding AHU is in OCCUPIED MODE and the zone-mounted Occupancy Sensor times out. NOTES: If the space temperature drops below the active Heating Setpoint and the discharge air temperature is at its active setpoint, the primary air damper shall be modulated

WALL TEMP SENSOR

i

NOTES:

1. TERMINAL UNIT CONTROLLER AND DAMPER ACTUATOR SHALL BE SHIPPED TO THE TERMINAL
UNIT MANUFACTURER FOR MOUNTING AND WIRING.

2. EMCS CONTRACTOR SHALL PROVIDE 24 VAC POWER TO VAV TERMINAL UNIT CONTROLLERS. =

3. CONTROLS CONTRACTOR SHALL UTILIZE AUXILIARY RELAY ON OCCUPANCY SENSOR FOR
STANDBY CONTROL. OCCUPANCY SENSOR SHALL BE PROVIDED BY DIVISION 26. IF AUXILIARY
RELAY IS UNAVAILABLE FROM DIV. 26 SENSOR, EMCS CONTRACTOR SHALL PROVIDE STANDALONE
OCCUPANCY SENSOR AS REQUIRED PER SPECIFICATIONS.

0CC. SENSOR (BY DIV. 26)
NOTE 3

?

Cooling Setpoint.

System Setpoints - The setpoints for the system shall be set as follows:
The Occupied Cooling Setpoint shall be set initially at 74 °F (adjustable).
The Unoccupied Cooling Setpoint shall be set initially at 85 °F (adjustable).
The Standby Cooling Setpoint shall be set initially at 78 °F (adjustable).

The minimum and maximum primary airflow rates shall be set at the values given in the Mechanical Drawings.

System Alarms - The EMCS shall generate an alarm as follows:
If, during the Occupied Mode, the space temperature is 5 °F above or below the cooling setpoint.

Maximum DAT

Heating Maximum

DAT SENSOR SUPPLIED BY UNIT VENDOR AND MOUNTED BY EMCS CONTRACTOR.
CONTROLS CONTRACTOR SHALL UTILIZE AUXILIARY RELAY ON OCCUPANCY SENSOR FOR STANDBY CONTROL. OCCUPANCY SENSOR SHALL BE
PROVIDED BY DIVISION 26. IF AUXILIARY RELAY IS UNAVAILABLE FROM DIV. 26 SENSOR, EMCS CONTRACTOR SHALL PROVIDE STANDALONE

OCCUPANCY SENSOR AS REQUIRED PER SPECIFICATIONS.

Cooling Maximum

1. TERMINAL UNIT CONTROLLER AND DAMPER ACTUATOR SHALL BE SHIPPED TO THE TERMINAL UNIT MANUFACTURER FOR MOUNTING AND WIRING.
System Operation - When system start-up has been initiated, the following sequences shall be implemented: 2.

The primary air damper shall be modulated between the minimum and maximum flow values to maintain the space temperature within +/- 0.5 °F of the active 3.

Heating Minimum

Discharge Air Temperature

Legend

Primary
Airflow

\ Cooling Minimum

Heating Loop Signal Deadband Cooling Loop Signal

between the heating minimum and maximum heating flow values to maintain the space temperature within +/- 0.5°F of the active Heating Setpoint and the SCR
electric heat shall be modulated to maintain the discharge air temperature setpoint. The SCR electric heat controller shall be set to maintain a maximum discharge air

temperature of 85 °F (adjustable).

System Setpoints - The setpoints for the system shall be set as follows:

The Occupied Heating Setpoint shall be set initially at 70 °F (adjustable).

The Occupied Cooling Setpoint shall be set initially at 74 °F (adjustable).

The Unoccupied Heating Setpoint shall be set initially at 55 °F (adjustable).

The Unoccupied Cooling Setpoint shall be set initially at 85 °F (adjustable).

The Standby Heating Setpoint shall be set initially at 66 °F (adjustable).

The Standby Cooling Setpoint shall be set initially at 78 °F (adjustable).

The maximum heating mode discharge air temperature shall be set at 85 F (adjustable).

The minimum and maximum primary airflow rates shall be set at the values given in the Mechanical Drawings.

System Alarms - The EMCS shall generate an alarm as follows:
If, during the Occupied Mode, the space temperature is 5 °F above or below the cooling setpoint.

10

VAV Terminal Unit - Cooling Only - Control Schematic and Sequence of Operations

NOT TO SCALE

NOT TO SCALE

11 | VAV Terminal Unit with Electric Reheat - Control Schematic and Sequence of Operations

DO/BO

=
[w)

10660

ANALOG INPUT

ANALOG OUTPUT

DIGITAL/BINARY INPUT

DIGITAL/BINARY OUTPUT

ON-OFF MOTORIZED DAMPER

MMD MODULATING TYPE MOTORIZED DAMPER
AIR FLOW MEASURING STATION
CONTROL VALVE MODULATING TYPE
VARIABLE FREQUENCY DRIVE
CURRENT SENSING RELAY

FRZ FREEZESTAT
HIGH STATIC LIMIT

SPT STATIC PRESSURE TRANSMITTER
DIFFERENTIAL PRESSURE TRANSDUCER
FLOW METER
FLOW SWITCH

DAT DISCHARGE AIR TEMPERATURE SENSOR

(S  WALLSENSOR
(D THERMOSTAT
CO2  CARBON DIOXIDE SENSOR

SP SET POINT
SIA SUPPLY AR
R/A RETURN AIR
O/A OUTSIDE AR
HC HEATING COIL
cC COOLING COIL

DX DIRECT EXPANSION COOLING COIL

PICCV PRESSURE INDEPENDENT CHARACTERIZED CONTROL
VALVE
AFC AIRFLOW CROSS
DPS DIFFERENTIAL PRESSURE SWITCH
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SECTION 23 00 00 - MECHANICAL SPECIFICATIONS

PART | - GENERAL-MECHANICAL

1-1

1-3

1-5

1-7

1-8

1-9

DESCRIPTION

All work on these Drawings shall be done in strict accordance with
these Specifications. The Work included under this Contract shall
consist of the furnishing and installation of all equipment and
material necessary and required to form the complete and
functioning system in all of its various phases, all as shown on the
accompanying drawings and/or described in these Specifications.

WARRANTY

The Contractor shall guarantee the work for a period of one year
beyond date of final acceptance. During that period, the
Contractor shall repair or replace, at his own expense, any faults or
imperfections that may arise due to defects in material and
workmanship, including the loss of refrigerant and/or oil due to
leaks. Defects shall include but not be limited to noisy operation,
loose or missing parts, or noticeable deterioration of finish. During
the period, the Contractor shall actually perform all service work
required, including the servicing of air filters. All air conditioning
compressors shall have parts and labor guarantees for a period of
not less than 5 years beyond the date of Substantial Completion.

PROJECT CONDITIONS

The Contractor shall visit the Site of the Work and fully understand
the conditions that affect the work, or the cost thereof, understand
the existing utilities from which services will be supplied, verify
locations of utility services, determine requirements for connections,
and determine in advance that equipment and materials proposed
for installation fit into the confines indicated.

PERMITS AND FEES

The Contractor shall arrange and pay for all permits, fees, test,
and all inspections as required by Governmental Authorities.

COORDINATION WITH FIELD CONDITIONS

The Contract Documents are schematic in nature in that they are
only to establish "Scope" and a minimum level of quality. All duct
or pipe or equipment locations as indicated on the Documents do
not indicate every transition, offset, or exact location. All
transitions, offsets, and exact locations shall be established by
actual field measurements, coordination with the structural,
architectural and reflected ceiling plans. All transitions, offsets, and
relocations as required by actual field conditions shall be performed
by the Contractor at no additional cost to the Owner.

SUBMITTALS

Contractor shall provide six sets of Shop Drawings and Submittals
on all Mechanical equipment, insulation, air devices, ductwork
(flexible and rigid), and thermostats. Any deviations from the
specified items shall be listed on the cover sheet and clearly
itemized for all deviations. The Contractor shall provide a complete
digital copy of Owner's Manual to the Architect upon completion of
the Work.

QUALITY ASSURANCE

All Work shall be performed in accordance with all State, Local, and
Federal Codes and all Authorities and Jurisdiction.

EQUIPMENT IDENTIFICATION

All Mechanical equipment shall be identified by means of nameplates
permanently attached to the equipment. Nameplates shall be
engraved laminated plastic or etched metal.

TESTING AND BALANCING

Testing and balance shall be provided by the Mechanical
Sub-Contractor, with the services of an Independent Test and
Balance Agency. The Test and Balance Company shall specialize in
such work, and be a member of Associated Air Balance Council
(AABC). The forms used shall be based on recommendations of
AABC. Upon completion of the Balancing and Testing, the
Balancing Contractor shall compile the test data in report forms,

and forward five copies to the Architect for evaluation. The final
report shall contain logged results of all tests, including such data
as:

Tabulation of air volume at each outlet. (Balanced to within 5%
design).

Outside dry bulb and wet bulb temperature.

Inside dry bulb and wet bulb temperatures in each conditioned
space room or area.

Actual fan capacities, RPM's and static pressures. Motor current
and voltage readings at each fan.

Entering and leaving air temperatures, DB and WB.

PART Il - DUCTWORK-MECHANICAL

2-1

2-1-1

METAL DUCTWORK

All ductwork shall be properly suspended or supported from the
building structure. Hangers shall be galvanized steel straps or
hot-dipped galvanized rod with thread pointed after installation.
Strap hanger shall be attached to the bottom of the ductwork.
The spacing, size and installation hangers shall be in accordance
with the recommendations of latest edition of SMACNA space
hangers as required to support ducts without sagging.

Ventlock No. 699 "Test Plugs" shall be provided in ductwork at all
openings in ductwork required for testing and balancing.

DUCTWORK MATERIALS

Exposed Ductwork Materials : Where ductwork is indicated to be
exposed to view in occupied spaces, provide materials which are
free from visual imperfections including pitting, seam marks, roller
marks, stains and discolorations, and other imperfections, including
those which would impair painting.

Sheet Metal : Except as otherwise indicated, fabricate ductwork
from galvanized sheet, sheet complying with ASTM A527,
lockforming quality, with G90 zinc coating in accordance with ASTM
A 525; and mill phoshatized for exposed locations.

Stainless Steel Sheet : Where indicated, provided stainless steel
complying with ASTM A167; Type 316; with No. 4 finish where
exposed to view in occupied spaces, No. 1 finish elsewhere. Protect
finished surfaces with mill-applied adhesive protective paper,
maintained through fabrication and installation.

Aluminum Sheet : Where indicated, provide aluminum sheet
complying with ASTM B209, Alloy 3003, Temper H14.

A. Non combustible and conforming to UL 181, Class 1 air duct
materials.

B. Flexible ducts: Flexmaster U.S.A. Inc. Type 5M, Thermaflex
MKE, ATCO #036 or approved equal. Flexible duct shall be
corrosion resistant galvanized steel formed and Mechanically
locked to inner fabric with R-6 insulation when flexible ducts
are located inside the thermal envelope and with R-8
insulation when located outdoors or outside of the building
envelope. Flexible duct shall have reinforced metalized outer
jacket comply with UL 181, Class 1 air duct.

C. Sealants: Hard-Cast "Iron Grip: or approved equal,
non-hardening, water resistant, fire resistive and shall not be
a solvent curing product. Sealants shall be compatible with
mating materials, liquid used alone or with tape or heavy
mastic.

D. Ductwork Support Materials: Except as otherwise indicated,
provide hot-dipped galvanized steel fasteners, anchors, rods,
straps, trim and angles for support of ductwork.

1. For exposed stainless steel ductwork, provide matching
stainless steel support materials.

2. For aluminum ductwork, provide aluminum support materials.

2-1-2 LOW PRESSURE DUCTWORK

A.

2-1-3

Fabricate and support in accordance with latest
SMACNA low pressure duct construction standards and
ASHRAE handbooks, except as indicated. Provide duct
material, gages, reinforcing, and sealing for operating
pressures indicated.

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 approved
shop drawings. Obtain engineer's approval prior to
using round duct in lieu of rectangular duct.

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 airfoil-turning vanes. Where acoustical lining is
indicate, provide turning vanes of perforated metal with
glass fiber insulation.

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.

Use crimp joints with bead for joining round duct sizes
6 inch smaller with crimp in direction of airflow.

Use double nuts and lock washers on threaded rod
supports.

MEDIUM AND HIGH PRESSURE DUCTS

Fabricate and support in accordance with SMACNA high
pressure duct construction standards and ASHRAE
handbooks, except as indicated. Provide duct material,
gages, reinforcing, and sealing for operating pressures
indicated.

Construct T's bends, and elbows with radius of not less
than 1 %2 times the width of duct on centerline. Where
not possible and where rectangular elbows are used,
provide airfoil-turning vanes. Where acoustical lining is
required, provide turning vanes of perforated metal with
glass fiber insulation. Weld in place.

Transform duct sizes gradually, not exceeding 15
degrees divergence and 30 degrees convergence.

Fabricate continuously welded medium and high pressure
round and oval duct fittings two gages heavier than

duct gages indicated in SMACNA standard. Joints shall
be minimum 4 inch cemented slip joint, brazed or

electric welded. Price coat welded joints.

Provide standard 45 degree lateral WYE takeoffs unless
otherwise indicated where 90 degree conical tee
connections may be used.

EXECUTION

Obtain Manufacturer's Inspection and acceptance of
fabrication and installation of ductwork at beginning of
installation.

Provide openings in ductwork where required to
accommodate thermometers and controllers. Provide
Pitot 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.

Locate ducts with sufficient space around equipment to
allow normal operating and maintenance activities.

Connect terminal units to medium or high pressure
ducts with four feet maximum length of flexible duct.
Do not use flexible duct to change direction.

Connect diffusers or troffer boots to low pressure ducts
with 6 feet maximum, 4 feet minimum, length of
flexible duct. Hold in place with strap or clamp.

During construction provide temporary closures of metal
or taped polyethylene on open ductwork to prevent
construction dust from entering ductwork system.

The interior surface of all ductwork shall be smooth.
No sheet metal parts, tabs, angles, or anything else
may project into the ducts for any reason, except as
specified to be so. All seams and joints shall be
external.

All ductwork located exposed on roof shall be "Crowned"
to prevent water from ponding. Reference insulation for
additional requirements.

Where ducts pass through floors, provide structural
angles for duct support. Where ducts pass through
walls in exposed areas, install suitable sheet metal
escutcheons as closers.

All angles shall be carried around all four sides of the
duct or group of ducts. Angles shall overlap corners
and be welded or riveted.

All ductwork shall be fabricated in a manner to prevent
the seams or joints being cut for the installation of
grilles, registers, or ceiling outlets.

2-1-5 INSTALLATION OF FLEXIBLE DUCTS

A.

Maximum length: For any duct run using flexible
ductwork, do not exceed 6'-0" extended length.

Installation: Install in accordance with Section 3 of
SMACNA's, "HVAC duct construction standards, metal
and flexible".

Provide spin-in fitting for all round flexible duct
connections to rectangular duct. Spin-in fittings shall
factory fabricated, and include an air extractor scoop
and a balancing butterfuly damper with a locking
quadrant and handle. Balancing shall be at the spin-in
fitting and not at the air distribution device.

2-1-6 DUCTWORK HANGERS AND SUPPORTS

A.

All ductwork shall be properly suspended or supported
from the building structure. Hangers shall be galvanized
steel straps or hot-dipped galvanized rod with threads
pointed after installation. Strap hanger shall be
attached to the bottom of the ductwork, Provide a
minimum of two screws one at the bottom and one in
the side of each strap on metal ductwork. The

spacing, size and installation of hangers shall be in
accordance with the recommendations of the latest
SMACNA Edition.

All duct risers shall be supported by angles or channels
secured to the sides of the ducts at each floor with
sheet metal screws or rivets. The floor supports may
also be secured to ducts by rods, angles or flat bar to
the duct joint or reinforcing. Structural steel supports
for duct risers shall be provided under this division.

2-1-7 DUCTWORK JOISTS AND SEAMS

A.

All ductwork shall be constructed to Seal Class A, as
referenced in SMACNA Standards.

All non-welded joints and seams shall be sealed. This

includes but is not limited to:

. Transverse joints.

. Longitudinal seams.

. Duct wall penetrations.

. Spin-ins, taps, and other branch connections.

. Access doors, access panels, and duct connections to
equipment.

AR WN >

Openings for rotating shafts shall be sealed with
bushings.

2-2  DUCT INSULATION

All insulation shall be installed in accordance with the
Manufacturer's recommendations and printed installation instructions.

All items required for a complete and proper installation are not
necessarily indicated on the Plans or in the Specifications. Provide
all items required as per manufacturer's requirements.

All toilet exhaust ductwork shall be unlined sheet metal with all
joints sealed. Duct dimensions shown on Plans are clear inside

dimensions.
2-2-1 EXTERNAL DUCT INSULATION
A. Fasten all longitudinal and circumferential laps with outward

clinching staples 3" on center. On rectangular ducts over
24" wide apply as above and hold insulation in place on
bottom side with mechanical pins and clips on 12" centers.

B. Seal all joints, fastener penetrations and other breaks in
vapor barrier with 3 inch wide strips of white glass fabric
embedded between two coats of vapor barrier mastic, childers
CP-30 or approved equal.

C. All external duct insulation shall be Johns Manville Type 75
fiberglass duct wrap insulation with reinforced aluminum facing
or approved equal.

D. External duct wrap is required on all outside air ducts and
supply air ducts that are not internally insulated. Duct wrap
shall be provided as follows:

1. 1 % " thick, 1/0 PCF density minimum when ducts are
located in conditioned spaces.

2. 2" thick with a minimum installed R-value as follows:

On roof or exterior of building: R-8
Located inside building envelope: R-6
Located outside the building thermal envelope: R-8

2-2-2 DUCT LINER

A. Duct liner shall be kept clean and dry during transportation,
storage and installation. Care should be taken to protect
the liner from exposure to the elements or damage from
mechanical abuse.

B. All portions of duct designed to receive duct liner shall be
completely covered with liner as specified. The smooth,
black, acrylic-coated surfaces with flexible glass cloth
reinforcement shall face the airstream. All duct liner shall be
cut to assure tight, overlapped corner joints. The top pieces
shall be supported y the sidepieces. Duct liner shall be
installed following the guidelines in the NAIMA "Duct Liner
Installation Standard".

C. The duct liner shall be tested according to erosion test
method in UL 181 and shall be guaranteed to withstand
velocities in the duct system up to 5000 FPM without surface
erosion.

D. Duct liner shall be adhered to the sheet metal with full
coverage of an approved adhesive that conforms to ASTM C
916, and all exposed leading edges and transverse joints shall
be coated with permacote factory-applied or field-applied
edge coating and shall be neatly butted without gaps. Shop
or field cuts shall be liberally coated with Johns Manville
Superseal? Duct butter and edge treatment or approved
adhesive.

E. Metal nosings shall be securely installed over transversely
oriented liner edges facing the airstream at forward discharge
and at any point where lined duct is preceded by unlined duct.

F. When velocity exceeds 4000 FPM (20.3 M/SEC), use metal
nosing on every leading edge. Nosing may be formed on
duct or be channel or zee attached by screws, rivets or welds.

G. The liner shall further be secured with graham welding pins
and washers on not more than 18 inch centers both vertical
and horizontal surfaces, and the pins and washers shall be
pointed up with adhesive.

H. Duct liner shall be Knauf Insulation Atmosphere Duct Liner
with ECOSE Technology, Johns Manville Linacoustic RC duct
liner with factory-applied edge coating and acrylic coating on
the mat surface of airstream side or approved equal. The
liner shall meet the life safety standards as established by
NFPA 90A and 90B, FHC 25/50 and limited combustibility
and the air stream surface coating should contain an
immobilized, EPA-registered, anti microbial agent so it will
not support microbial growth as tested in accordance with
ASTM G21 and G22, the duct liner shall conform to the
requirements of ASTM C 423 using a Type "A" mounting, and
a thermal conductivity no higher than 0.24 BTUIN/(HRFT2°F)
at 75°F mean temperature.

l. Duct liner is required on all return air ductwork, return air
boots and supply air ductwork downstream of the terminal
units. Duct liner shall be provided as follows:

1. 1" thick, 1.5 PCF density minimum; minimum installed
R-value of 4.2 when ducts are located in conditioned
spaces.

2. 1% " thick with a minimum installed R-value of 6 when
ducts are located inside of the building thermal envelope.

3. 2" thick with a minimum installed R-value of 8 when
ducts are located outdoors OR outside of the building
thermal envelope.

J. Line supply and return ductwork at connection of HVAC unit
to a point of 15 feet upstream and downstream of the
equipment and in return air boots. Attach with full cover coat
of cement, duct dimensions up to 16 inches, provide stick
clips or screws and cap for dimension over 16 inches, space
16 inches O.C. maximum. Provide sheet metal liner cap over
all leading edges of internal insulation exposed to air stream.
R-value shall be in accordance with the requirements listed

above.
2-2-3 EXPOSED DUCTWORK LOCATED INDOORS
A. Duct routed exposed in occupied spaces shall be spiral and internally lined.
B. Round and flat oval duct routed exposed shall be double wall

with perforated inner liner and 1" thick layer of glass mineral
wool insulation as manufactured by United McGill Company
model no. Acousti-27 or approved equal. Insulation density
shall be a minimum of 1.0 PCF.

2-2-4 AIR DEVICE AND MISCELLANEOUS DUCT INSULATION

A. The backside of all supply air devices shall be insulated with
taped and sealed 1 %z inch thick external duct wrap.

B. The Contractor shall install an additional layer of 1 %z inch
thick external fiberglass duct wrap on any portion of the
supply air, return air, outside air, or exhaust air system that
has condensation forming during any period of operation.
The insulation shall be taped and sealed and located until all
evidence of the condensation had been eliminated at no
additional cost to the owner.

PART lll: EQUIPMENT - MECHANICAL
3-1  AIRDISTRIBUTION

A. Air distribution devices shall be selected at a maximum of 30
noise criteria and at a maximum of 0.06" W.G. total pressure
drop. Approved Manufacturers are Metalaire, Titus, Price,
Nailor, and Krueger.

B. The backside of all supply air devices shall be insulated with
taped and sealed 1-%%" thick one Ib. density fiberglass
insulation with vapor barrier.

3-2  SOUND AND VIBRATION CONTROL

C. Provide vibration isolation supports for equipment, piping, and
ductwork to prevent transmission of vibration and noise to
the building structure that may cause discomfort to the
occupants.

D. All items required for a complete and proper installation are
not necessarily indicated on the plans or in the Specification.
Provide all items required as per Manufacturers
requirements and install as per Manufacturers
recommendations and instructions.

E. All vibration isolators shall be designed and treated for
resistance to corrosion.

3-3 AIRFILTERS

A. The following Manufacturers are approved subject to
Specification Compliance; American Air Filter, Camfil, Air
Guard Industries Inc., Cambridge, and Filtration Group.

B. The filters shall be AAF PREpleat M11-HC, 2 inch thick or
approved equal.

C. Filters shall have a minimum of MERV 11 rating with initial
resistance of 0.30 in.w.g. at 500 FPM face velocity.

3-4  Single duct VAV terminal box and fan powered terminal box.
A. Terminals shall be certified under air standard 880-94.

B. All electrical components shall be UL listed and shall be
installed in accordance with the National Electrical Code.
The entire terminal shall be UL listed as a complete assembly.

C. Terminal casing for fan powered terminal boxes shall be
minimum 20 gauge galvanized steel, internally lined with 1"
natural fiber or fiberglass free insulation with R-value of 4.0
which complies with UL 181 with a regard to resistance to
erosion and mold growth and NFPA 90A. Terminal casing for
single duct vav boxes shall be minimum 22 gauge galvanized
steel, internally lined with natural fiber or fiberglass free
insulation with R-value of 2.0 which complies with UL 181
with a regard to resistance to erosion and mold growth and
NFPA 90A. Exposed fiberglass is not acceptable The insulation
shall be mechanically fastened to the unit casing. The
insulation shall be mechanically fastened to the unit casing.
The fasteners shall be weld pins. Lining material glued in
place without mechanical fasteners are not acceptable. Any
exposed insulation edges shall be coated with NFPA 90A
approved sealant, or covered with galvanized brackets or foil
tape. The terminal shall have round or oval duct collars for
the primary air connections and a rectangular discharge
suitable for flanged duct connection. The casing shall be
designed for hanging from structure.

D. Terminal inlet shall have a damper assembly with factory set
and calibrated pressure independent control. The damper
shall be heavy gauge steel with shaft rotating self-lubricating
bearings. Shaft shall be clearly marked on the end to
indicate damper position.

E. Leakage around damper shall be less than 1% of the
maximum CFM at 3" static pressure.

F. Actuator shall be capable of supplying at least 35 in/Ib. of
torque to the damper shaft, and shall be mounted externally
for service access. Terminals with internal actuator mounting

or linkage connection must include gasketed access panel,
removable without disturbing ductwork.

G. Terminal boxes shall be provided with integral heater and all
associated accessories as indicated. Heaters shall meet the
scheduled performance.

H. Sound ratings for the terminal shall not exceed 40 NC in the
occupied space at 1.0 inch W.G. inlet static pressure, and
discharge static pressure of .25 inch W.G. sound performance
shall be in accordance with AHRI 885, Appendix E. The
terminal shall be provided with factory installed internal and
external attenuators if sound requirements are not met.

l. Fan powered terminal boxes shall be designed, built, and
tested as a single unit including motor and fan assembly,
electric heating coil (if scheduled), and accessories.

J. Approved VAV boxes are Titus, Metalaire, Price, Nailor and
Krueger.

3-5 AUTOMATIC TEMPERATURE CONTROLS

A. Provide controls for all new equipment. All new controls and
equipment shall be tied into the existing Building Management
System.

B. Refer to the base building sequence of operations for

additional information on new equipment controls.

C. All new controls components shall be base building standard.
D. Controls shall be by base building controls manufacturer.
G. Controls shall be installed under the supervision of the

Manufacturer's Representative.

END OF SECTION
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