DOUBLE LINE DUCTWORK SYMBOLS

MECHANICAL GENERAL NOTES

sV STEAM VENT
HWS HEATING-HOT WATER SUPPLY
HWR HEATING-HOT WATER RETURN
—— CHS ——  CHILLED WATER SUPPLY
—— CHR ——  CHILLED WATER RETURN
HCS HOT/CHILLED WATER SUPPLY
HCR HOT/CHILLED WATER RETURN
B BRINE SUPPLY
BR BRINE RETURN
D CONDENSATE DRAIN
C COLD CONDENSER WATER
CR HOT CONDENSER WATER
MU MAKE-UP WATER
HG REFRIGERANT HOT GAS
RS REFRIGERANT SUCTION
RL REFRIGERANT LIQUID
cP CONDENSATE PUMP DISCHARGE
BFW BOILER FEEDWATER
BD BOILER BLOW DOWN
FOS FUEL-OIL SUPPLY
FOR FUEL-OIL RETURN
FOV FUEL-OIL VENT
RHS REHEAT HOT WATER SUPPLY
RHR REHEAT HOT WATER RETURN
LPS LOW PRESSURE STEAM
LPC LOW PRESSURE CONDENSATE
PSC PUMPED STEAM CONDENSATE
X STEAM TRAP
[Ds] DRIP STATION
PR.S PRESSURE REDUCING STATION
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PIPE ANCHOR

PIPE GUIDE OR SLEEVES
EXPANSION JOINT
VENTURI

GATE VALVE

GLOBE VALVE
HOSE VALVE WITH CAP

BUTTERFLY VALVE
CHECK VALVE
BALANCING VALVE

CALIBRATED BALANCING VALVE

TWO WAY PRESSURE INDEPENDENT
CONTROL AND BALANCING VALVE

AUTOMATIC FLOW CONTROL VALVE
BALL VALVE
PLUG VALVE

SOLENOID VALVE
SAFETY OR PRESSURE RELIEF, ANGLE VALVE

SAFETY OR PRESSURE RELIEF, STRAIGHT
THRU VALVE

PRESSURE REDUCING VALVE (PRV)
AUTOMATIC CONTROL VALVE, 2 WAY

AUTOMATIC CONTROL VALVE, 3 WAY

BLIND FLANGE
LATERALY

CAP
ELBOW, 90°

ELBOW, 90° TURNED UP
ELBOW 90°, TURNED DOWN
ELBOW, 45°

TEE

TEE, OUTLET TURNED UP
TEE, OUTLET TURNED DOWN

CONCENTRIC REDUCER

ECCENTRIC REDUCER (STRAIGHT INVERT)
UNION

FLEXIBLE PIPE CONNECTION

PRESSURE GAGE WITH SHUT OFF COCK AND
SIPHON OR PULSATION DAMPENER.

TEMPERATURE GAGE

THERMOMETER
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RECTANGULAR DUCT (FIRST FIGURE IS FOR SIDE

SHOWN, SECOND FIGURE IS FOR SIDE NOT
SHOWN)

ROUND DUCT

FLAT OVAL DUCT (FIRST FIGURE IS FOR SIDE
SHOWN, SECOND FIGURE IS FOR SIDE NOT
SHOWN)

FLEXIBLE ROUND DUCT

FLEXIBLE DUCT CONNECTION

DAMPERS

3FD: 3HR FIRE DAMPER
BDD: BACKDRAFT DAMPER
FSD: FIRE/SMOKE DAMPER
FD: FIRE DAMPER

MD: MOTORIZED DAMPER
SD: SMOKE DAMPER

VD: VOLUME DAMPER

SP: SECURE PENETRATION

DUCT TRANSITION, ROUND OR FLAT OVAL
TO RECTANGULAR

DUCT TRANSITION, RECTANGULAR TO
ROUND OR FLAT OVAL

DUCT TRANSITION, RECTANGULAR, ROUND, OR

FLAT OVAL

INCLINED RISE W/RESPECT TO AIR FLOW,

\\& RECTANGULAR

———D

$ INCLINED DROP W/RESPECT TO AIR FLOW,
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RECTANGULAR

INCLINED RISE W/RESPECT TO AIR FLOW,
ROUND OR FLAT OVAL

INCLINED DROP W/RESPECT TO AIR FLOW, ROUND

OR FLAT OVAL

90° ELBOW, RECTANGULAR WITH TURNING VANES

\é $ 45° ELBOW, RECTANGULAR

90° ELBOW, ROUND OR FLAT
OVAL (SMOOTH OR 5 PIECE
ELBOWS)

MITERED 90° ELBOW, ROUND OR FLAT OVAL

45° ELBOW, ROUND OR FLAT OVAL
(SMOOTH OR 3 PIECE ELBOWS)

I|\I\ DIVIDED FLOW FITTING

| vD
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| $| TAP-IN BRANCH, RECTANGULAR

BRANCH DUCT, CONICAL LATERAL
FITTING, ROUND OR FLAT OVAL

BRANCH DUCT, CONICAL TEE FITTING,
ROUND OR FLAT OVAL

BRANCH DUCT, "Y" FITTING, ROUND OR
FLAT OVAL

SUPPLY DUCT SECTION

RETURN/EXHAUST DUCT SECTION

90° ELBOW TURNED UP, RECTANGULAR
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90° ELBOW TURNED UP, ROUND

90° ELBOW TURNED DOWN, ROUND
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90° ELBOW TURNED UP, FLAT OVAL

N ' '; I' 90° ELBOW TURNED DOWN, FLAT OVAL

e CEILING DIFFUSER (4-WAY THROW UNLESS
/ INDICATED OTHERWISE BY ARROWS)
N

/ I X\

— o — | CEILING DIFFUSER (4-WAY THROW UNLESS
*— INDICATED OTHERWISE BY ARROWS)
= CEILING REGISTER OR GRILLE (RETURN )
=< CEILING REGISTER OR GRILLE (SUPPLY)

REGISTER OR GRILLE

CONNECTION (4-WAY THROW UNLESS
INDICATED OTHERWISE BY ARROWS)

LIGHT TROFFER WITH FLEXIBLE DUCT
CONNECTION "S" INDICATES SOFFIT,

NUMBER INDICATES CFM

I
| \Ik DIFFUSER (CLSD) WITH FLEXIBLE DUCT

CONNECTION (ARROWS INDICATE THROW

DIRECTIONS)

6 STATIC PRESSURE SENSOR

90°ELBOW TURNED DOWN, RECTANGULAR

CEILING DIFFUSER WITH FLEXIBLE DUCT

CEILING LINEAR SLOT OR INTEGRATED CEILING

TPT | {vo| = I
PRESSURE/TEMPERATURE TEST PORT | % ;| \\\ HUMIDIFIER
D><HNHXH><—  DOUBLE CHECK VALVE BACKFLOW | | ® |
PREVENTER — — — DUCT W/LINING (SPECIFIED WHEN SHOWN
— TYPICAL RECTANGULAR, ROUND, OVAL) SEE
l | MECHANICAL GENERAL NOTE 4.
0000 ROOM NUMBER 300x150 RECTANGULAR DUCT (FIRST FIGURE IS 90° ELBOW, ROUND OR FLAT OVAL (SMOOTH OR 5- | |
Egg g:gg ﬁlgcT)v;/Hb%VE'\cI:OND FIGURE IS ( PIECE ELBOWS) w& SA \\ SUPPLY AIR DUCT (SA)
g ROUND DUCT 15009 )
ROUND DUCT /" 45° ELBOW, RECTANGULAR : :
=Y FLAT OVAL DUCT o .
900x4500 FLAT OVAL DUCT (FIRST FIGURE IS FOR / é‘T’EEEBE%Vé@%?ND OR FLAT OVAL (SMOOTH OR 3 ﬁ& EA \& EXHAUST AIR DUCT (EA)
/—<X) POINT OF CONNECTION BETWEEN NEW AND EXISTING WORK SIDE SHOWN, SECOND FIGURE IS FOR | |
SIDE NOT SHOWN) DIVIDED FLOW FITTING, RECTANGULAR I I
POINT BETWEEN EXISTING WORK TO REMAIN AND ¥ ~.___~* FLEXIBLE ROUND DUCT | oF \& RA \\ RETURN AIR DUCT (RA)
s ¢ EXISTING WORK TO BE REMOVED 1| RECTANGULAR TAP-IN BRACH OR ROUND OR FLAT
A WATER SENSOR (LOCATED BELOW ACCESS FLOOR) | H | FLEXIBLE DUCT CONNECTION | OVAL CONICAL TEE : :
INCLINED CONICAL TAKE-OFF, ROUND OR
HEAT DETECTOR CAMPERS \|/ y FLAT OVAL w& OA W\ OUTDOOR (FRESH) AIR DUCT (OA)
BDD: BACKDRAFT DAMPER o
SMOKE DETECTOR Do DB e DAMDER < "Y"FITTING, ROUND OR FLAT OVAL | |
3 FD: FIRE DAMPER MUA MAKEUP (COMBUSTION) AIR DUCT (MUA)
DPS DIFFERENTIAL PRESSURE SENSOR = : Y& \&
IT' MD: MOTORIZED DAMPER ] 90° ELBOW TURNED UP, RECTANGULAR | |
\VFD VARIABLE FREQUENCY DRIVE SD: SMOKE DAMPER — ' |
VD: VOLUME DAMPER —"|  90° ELBOW TURNED, DOWN, RECTANGULAR \& REL \\ RELIEF AIR DUCT (REL)
ATFP ANTI TERRORISM / FORCE PROTECTION SWITCH ~
= DUCT TRANSITION ———©)  90° ELBOW TURNED UP, ROUND, FLAT OVAL : |
METER | = | SIMILAR
| | INCLINED RISE W/RESPECT TO AIR D \k TA w\ TRANSFER AIR DUCT (TA)
’ | |

Qe o®E®

T*j

INTERVAL TIMER

HUMIDISTAT

THERMOSTAT
NIGHT THERMOSTAT

WALL SWITCH

FUEL VAPOR SENSOR

- AIR DEVICE TYPE (SEE AIR DEVICE SCHEDULE)
SlAf
— AIR DEVICE AIRFLOW (CFM)
trsor
(2N
\
*.\ FLOW ARROWS INDICATE AIRFLOW

DIRECTION (WHEN LESS THAN 4-WAY
THROW)

YoM
{o
oMM

T

FLOW, RECTANGULAR

INCLINED DROP W/RESPECT TO AIR
FLOW, RECTANGULAR

INCLINED RISE W/RESPECT TO AIR
FLOW, ROUND OR FLAT OVAL

INCLINED DROP W/RESPECT TO AIR
FLOW, ROUND OR FLAT OVAL

90° ELBOW, RECTANGULAR WITH
TURNING VANES

SPS

90° ELBOW TURNED DOWN, ROUND, FLAT OVAL

SIMILAR

CEILING DIFFUSER (ARROWS INDICATE
THROW DIRECTIONS)

CEILING REGISTER OR GRILLE,RETURN
CEILING REGISTER OR GRILLE, SUPPLY
STATIC PRESSURE SENSOR

END OF DUCT RUN

10.

11.

12.

SEE SH G-002 FOR ABBREVIATIONS, CHARACTER
IDENTIFIERS IN LINES ON PIPING LEGEND ARE
ALSO USED FOR ABBREVIATIONS.

MECHANICAL LAYOUTS ARE SCHEMATIC.
PROVIDE ANY ADDITIONAL DROPS, RISES, OR
OFFSETS REQUIRED FOR A COMPLETE
INSTALLATION,COORDINATE EXACT ROUTING OF
WORK WITH ALL OTHER TRADES AND
OBSTRUCTIONS. WORK WITH LIGHTS, CEILING
GRID, AND OTHER OBSTRUCTIONS.

UNLESS OTHERWISE INDICATED, ROUTE ALL
DUCTWORK AND PIPING ABOVE CEILINGS.
ROUTE ALL DUCTWORK AND PIPING AS HIGH AS
POSSIBLE IN AREAS WITHOUT CEILINGS.

DUCT DIMENSIONS ARE INSIDE CLEAR
DIMENSIONS. INCREASE SHEET METAL
DIMENSIONS ON LINED DUCTWORK TO MAINTAIN
THE INSIDE CLEAR DIMENSIONS INDICATED.

UNLESS OTHERWISE INDICATED, PROVIDE DUCT
RUNOUTS TO TERMINAL UNITS SAME SIZE AS
TERMINAL UNIT CONNECTION OR AIR DEVICE
CONNECTION.

SIZE FLEXIBLE DUCT RUNOUTS TO TERMINAL AIR
DEVICES AS FOLLOWS:

SIZE CFM
5"g 0-65
6"g 70-110
7'g 115-160
8"g 165-240
9"g 245-320
10"g 325-420
12"g 425-700

INSTALL CALIBRATED BALANCING VALVES AND
VENTURIS WITH A MINIMUM UNRESTRICTED
STRAIGHT RUN OF 5 PIPE DIAMETERS
UPSTREAM AND 3 PIPE DIAMETERS
DOWNSTREAM.

SEE ARCHITECTURAL REFLECTED CEILING
PLANS FOR EXACT LOCATIONS OF DIFFUSERS,
LINEAR SLOT DIFFUSERS, REGISTERS, AND
GRILLES.

VERIFY EXACT SIZES AND LOCATIONS OF
EXISTING WORK BEFORE PURCHASING OR
FABRICATING NEW WORK FOR CONNECTION TO
OR INSTALLATION IN EXISTING WORK. VERIFY
INTEGRITY OF EXISTING CHILLED WATER, HOT
WATER, STEAM, AND STEAM CONDENSATE
SYSTEMS BEFORE MAKING CONNECTIONS.

SOME SYMBOLS INDICATED ON THIS LEGEND
SHEET MAY NOT APPEAR ON THE DRAWINGS.

DO NOT LOCATE MECHANICAL WORK IN
ELECTRICAL OR COMMUNICATION ROOMS,
EXCEPT FOR RUNOUTS SPECIFICALLY SERVING
THE RESPECTIVE ROOM.

DUCTS CROSSING WALLS WITH A RATING OF
ONE-HOUR OR LESS SHALL HAVE GALVANIZED
DUCTWORK OF AT LEAST 1.2 MM THICK.
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GENERAL NOTES THIS SHEET

A REFER TO SHEET M001 FOR MECHANICAL LEGEND AND
GENERAL NOTES.

OSHEET KEYNOTES:

23.01

DEMOLISH EXISTING FAN COIL UNITS, AIR
DEVICES, DUCT WORK, CONDENSATE DRAIN
PIPING, AND TEMPERATURE CONTROLS ON
THE SECOND FLOOR. CUT AND CAP HW
RUNNOUTS AS INDICATED. DEMOLISH FCU
CHW RUNNOUTS AND PORTIONS OF CHW
MAINS AS INDICATED. RELOCATION RTU-2
EXISTING THERMOSTAT, REFER TO MP101.
HW AND STEAM PIPING MAINS ARE TO
REMAIN IN PLACE AS INDICATED.

DEMOLISH EXISTING TOILET EXHAUST FANS
AND ITS ASSOCIATED DUCTWORK.

DEMOLISH EXISTING LPS AND LPC FROM
LAUNDRY EQUIPMENT BACK TO MAIN.

23.02

23.03
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GENERAL NOTES THIS SHEET

A REFER TO SHEET M001 FOR MECHANICAL LEGEND AND
GENERAL NOTES.

OSHEET KEYNOTES:

23.04 DEMOLISH EXISTING ROOFTOP AIR
HANDLING UNIT SERVING THE 2ND FL.

23.05 DEMOLISH EXISTING EXHAUST FANS
SERVING THE 2ND FL AND THEIR
ASSOCIATED DUCTWORK ON THE ROOF.

23.10 DEMOLISH EXISTING DUCTWORK.
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.
GENERAL NOTES THIS SHEET L

A.  REFER TO SHEET M001 FOR MECHANICAL LEGEND AND
GENERAL NOTES.
PROJECT

@ VIRGINIA TECH -
NOTE: INFORMATION SHOWN FOR ELEAVOTR TAI LO R S H O P
INFORMATION SHOWN 15 FOR BIDDING | RENOVATION
— O SHEET KEYNOTES: PROJECT

4 WH b%c
T
‘ UH-3 ‘ 23.06 ROUTE SUPPLY AND RETURN DUCTWORK UP CLIENT
| THROUGH EXISTING OPENING TO ROOFTOP
\/ AIR HANDLING UNIT RTU-1.
ESTIBUL 23.07 ROUTE SUPPLY AND RETURN DUCTWORK UP
] C7A " THROUGH EXISTING OPENING TO EXISTING
ROOFTOP AIR HANDLING UNIT RTU-2.
‘ 23.13 LOCATE UH-2 IN ELEVATOR PIT AND UH-3 IN e NIA
XKEV%@ ELEVATOR ENTRANCE VESTIBLE. REFER TO Vi rginia Tech
FIRST FLOOR PARTIAL PLAN MH102/2. REFER 295 West Campus Drive
ol cr B TO ELEVATOR SPECIFICATION FOR Blacksburg, VA 24060
§] ELEVATOR SHAFT VENTILATION £40 231 041 to]
| 3 REQUIREMENTS. -231.0412te
— 23.14 PROVIDE OPEN END OF RETURN DUCT WITH www.vt.edu
@ W ( WIRE MESH SCREEN.
1 i I .
23.16 LOCATE RTU-1 DUCT DIFFERENTIAL CONSULTANT

PRESSURE SENSOR.

AECOM

10 South Jefferson Street, Suite 1600
Roanoke, Virginia 24011
540.857.3100 tel

www.aecom.com
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NOTE:

RTU-1 TO BE PROVIDED BY OWNER, INSTALLED BY

CONTRACTOR. ALL NECESSARY CONNECTIONS TO RTU-1

TO BE PROVIDED BY CONTRACTOR.

7

GENERAL NOTES THIS SHEET

A.

REFER TO SHEET M001 FOR MECHANICAL LEGEND AND
GENERAL NOTES.

OSHEET KEYNOTES:

23.12

23.15

23.17

23.18

23.23

PROVIDE ROOFTOP UNIT WITH
MANUFACTURER'S INSULATED PIPING
CABINET. REFER TO ARCH DRAWINGS FOR
FLASHING AND CABINET SCUPPER DRAIN
DETAIL. PROVIDE ROOF PIPING
PENETRATIONS WITH PIPE CURB, REFER TO
M-501 DETAIL. LOCATE RTU-1 VFD AND UH-1
THERMOSTAT INSIDE OF CABINET.

ROUTE DUCTWORK DOWN TO 2ND FLOOR
THROUGH EXISTING OPENING.

PROVIDE EXISTING PENETRATION WITH
INSULATED GALVANIZED STEEL CAP.

LOCATE FAN OVER EXISTING OPENING AND
ROUTE DUCTWORK THROUGH EXISTING
OPENNING TO 2ND FLOOR.

DISCHARGE STEAM VENT WITH WEATHER
HOOD. PROVIDE WATER-TIGHT
PENETRATION WITH WARRANTY.
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Text Box
NOTE: 

RTU-1 TO BE PROVIDED BY OWNER, INSTALLED BY CONTRACTOR. ALL NECESSARY CONNECTIONS TO RTU-1 TO BE PROVIDED BY CONTRACTOR.


1 2 3 ‘ 4 5 6 ‘ 7

_—
GENERAL NOTES THIS SHEET A . Co M

A.  REFER TO SHEET M001 FOR MECHANICAL LEGEND AND
A B GENERAL NOTES.
(E)4" LPS UP/DN PROJECT

(E)3" HWS UP
(E)3" HWR UP VIRGINIA TECH -
[ TAILOR SHOP

Ok : N S RENOVATION

i 23.09  RELOCATE EXISTNG RTU-2 THERMOSTAT. CLIENT
2320  CONNECT LPS TO STEAM EQUIPMENT AND
ROUTE LPC DN TO GROUND FLOOR LPC
RETURN SYSTEM.
- — 2321  CONNECT STEAM VENTS TO STEAM
PRESSURE SAFETY VALVES, REFER TO
(E)3" HWR DETAIL M-501/13. o
(E)21/2" HPS DN 1-(E)3" HWS 23.22 _II?(())L'{ATHEl?;'EAM VENTS UP TO ROOF, REFER Virginia Tech
g (E)1 1/4" HPS DNﬁ ' 295 West Campus Drive
Blacksburg, VA 24060
% \k | i 540.231.0412 tel
1" HWS— 7 Qs 1 . m—— b, www.vt.edu
" v
3"HWS 1" HPS—%?\ av
3" HWR |
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L 10 South Jefferson Street, Suite 1600
-3/4" LPS 3/4" LPS PRV-1 Roanoke, Virginia 24011
— 1" LPS 540.857.3100 tel
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CEILING
DIFFUSER\

45 DEGREES 1/
MANUAL
VOLUME
DAMPER
RECTANGULAR
5 VD] MAIN DUCT

RECTANGULAR /

BRANCH DUCT

1/4 BRANCH —=

DUCT WIDTH
OR 4" MIN.

{/

BRANCH DUCT DETAIL

2
r MIN
45°
ARFLOW| [ | . END T
N A X OF T
uL QL DUCT I-Du uDu
MIN VOLUME
D" | "D CEILING / DAMPER
MIN \ —fvDl—
T EXHAUST OR
RETURN REGISTER
SPIN-IN FITTING
W/ BUTTERELY FLEXIBLE DUCT
DAMPER WHERE INDICATED
NOTE 2 5 |
<™ 4" suppLY ‘
45° MIN DUCT
z -~ a R=1.5D
E IZ
1 MIN =
ym VOLUME DAMPER — — »
[N ]
/ ' ) ! CEILING “— "/
CLG CEILING DIFFUSER DIFFUSER CLG
NOTE 2
NOTES:

1."D" IS THROAT

DIA OR SIDE DIM. OF SQUARE CONN.

2. MIN LENGTH OF STRAIGHT DUCT ABOVE CD IS "D".

3. ABOVE DETAILS ARE REPRESENTATIVE OF STANDARD DUCT CONNECTIONS,
ONLY. THESE DETAILS ARE NOT INTENDED TO SHOW ALL POSSIBLE DUCT

CONNECTIONS.

Scale: NO SCALE

1 | TYPICAL DUCT CONNECTION DETAILS
‘ Scale: NO SCALE
PRESSURE/TEMP TEST PLUG TWO WAY CONTROL PRESSURE/TEMP TEST PLUG TWO WAY CONTROL
(TYP) VALVE (TYP) VALVE
MANUAL AIR VENT MANUAL AIR VENT
(TYP) \ SHUT-OFF VALVE (TYP) \ SHUT-OFF VALVE
gMAV (TYP) gMAV (TYP)
Il CHR — = HWR —
COOLING CALIBRATED HEATING CALIBRATED
ColL BALANCING VALVE ColL BALANCING VALVE
X | Q A< CHS — X | Q A< HWS —
f UNION STRAINER WITH /'—' UNION STRAINER WITH
DRAIN VALVE WITH (TYP) BALL VALVE & DRAIN VALVE WITH (TYP) BALL VALVE &
HOSE END PLUG HOSE END PLUG
ADAPTOR ADAPTOR
6 | TYPICAL CHW COIL PIPING DETAIL (2-WAY) 7 | TYPICAL HW COIL PIPING DETAIL (2-WAY)

HIGH PRESSURE
STEAM

Scale: NO SCALE ‘

NOTED -~

(80 PSIG)
<
NOTE G [
NOTE K
DIRT POCKET
FULL SIZE OF BUCKET TRAP  NOTE | N
MAIN (TYP) NOTE H NOTE A
(TYP)
\|—c><1—§s
L o'(TYP) NOTE B -
1/2" TYP
(RN}

NOTES:

A.

PROVIDE CHECK VALVE ONLY WHERE
CONDENSATE MAIN IS ABOVE TRAP
DISCHARGE.

ROUTE TO FLASH LEG.

ROUTE TO EXISTING LOW PRESSURE CNDS J.

MAIN.

SAFETY VALVE SHALL HAVE PRESSURE

SETTING OF 15 PSIG. CAPACITY OF SAFETY K.

VALVE SHALL EQUAL SUM OF FULL OPEN

CAPACITIES OF PRV'S. SEE TYPICAL STEAM

PRESSURE SAFETY VALVE DETAIL

DO NOT PROVIDE BYPASS LINE ON
PRESSURE REDUCING STATION.

PRV-1 CAPACITY SHALL BE 338 LB/HR OF
STEAM REDUCED TO 10 PSIG.

PRV-2 CAPACITY SHALL BE 168 LB/HR OF
STEAM REDUCED TO 10 PSIG.

—<— LP?—»—‘,
LOW PRESSURE

STEAM TO STEAM CONVERTER
SEE DETAUL M-501/11

Y

H. STEAM TRAP CAPACITY SHALL BE 200 LB/HR

MINIMUM.

[.  INSTALL PRV TO MANUFACTURER'S
REQUIREMENTS.

STEAM CONTROL VALVE (10 PSIG INLET
PRESSURE, PD = 3 PSIG, CAPACITY = 338
LB/HR). SEE DETAUL M-501/11.

STEAM CONTROL VALVE (10 PSIG INLET
PRESSURE, PD = 3 PSIG, CAPACITY = 168
LB/HR). SEE DETAUL M-501/11.

TYPICAL SINGLE STAGE STEAM PRESSURE

10 |

REDUCING STATION

Scale: NO SCALE

F&T TRAP
NOTE H

FULL SIZE OF MAIN (TYP)

N —<t

T NOTE C

Scale: NO SCALE

G—LPC

NOTE EX

FROM PRESSURE

NOTE C
1/2"-15° SWING

CHECK VALVE \

F&T TRAP, NOTE D

NOTES:

A.

REDUCING STATION G—— [ PS —!-H(? @_Fg X

S~ I

AIR TIGHT GASKET
TO RUN AROUND EDGE
OF ACCESS PANEL

AIRFLOW

< A

¢
/

G W

\ COIL/DAMPER

ACCESS PANEL SIZE SCHEDULE

ACCESS PANEL SIZE

10" W x (DUCT DEPTH - 2")D

12" W x (DUCT DEPTH - 2")D

18" W x (DUCT DEPTH - 2")D

REMOVABLE CAP
HOUSING ROUND OR W/ 1/4" HOLE
WELDED TO FLAT OVAL
DUCT SECTION DUCT N
SECTION DRAW- DUCT OPENING
THRU
UNIT N\
[ 1" GREATER THAN CASING
— STATIC PRESSURE
B NOTE A [ Q NOTE C AIRFLOW
I T CovERWITH \ . %—Ve
NOTEB |— 1" GREATER THAN
HANDLE AND
Y, HALF OF CASING
CHAIN RETAINER STATIC PRESSURE
GASKETED AND NP
PRESSURE SEALED
REMOVABLE CAP
) PROVIDE VISUAL PORTS
TYPICAL ACCESS SECTION FOR W/ 114" HOLE AT ALLLOCATIONS
3 | ROUND/OVAL DUCT DETAIL EXCEPT HEATING COILS
) [ 2" MIN
| Scale: NO SCALE BLOW.
THRU
UNIT N
[ on
[ 3 DUCT SIZE
P
NOTE A — \ - -
NOTEB | 1"GREATER THAN 6"TO 15
CASING STATIC - -
\_/ PRESSURE 15" TO 21
NOTE C
21" AND ABOVE
NOTES:

CONDUIT

BIRDSCREEN

|

A. DRAIN SHALL BE FULL SIZE OF AH UNIT CONNECTION.
B. EXTEND TO NEAREST FLOOR DRAIN. FOR ROOFTOP UNITS,

DISCHARGE ON SPLASH BLOCK.

ALL OTHER ACCESS PANELS TO BE A MINIMUM OF 15" x 15" WHERE DUCT

SIZE.

C. CASING STATIC PRESSURE SHALL BE DETERMINED BY AIR-

HANDLING UNIT MANUFACTURER. ADJUST DIMENSIONS WHERE

SIZE ALLOWS. USE FOR CAM LATCHES ON PANELS LARGER THAN 15" x 15"

DUCT ACCESS PANEL DETAIL

REQUIRED TO CONFORM TO MANUFACTURER'S ‘

RECOMMENDATIONS.

4 | TYPICAL AIR HANDLING UNIT CONDENSATE DRAIN

Scale: NO SCALE

/
ELECT WIRING

EXHAUST DUCT /

NOTE:

FAN CONTAINS VIBRATION ISOLATORS FOR
SUPPORTING THE DRIVE ASSEMBLY AND FAN WHEEL.

MOTORIZED DAMPER

PREFABRICATED ROOF oot PIPE
CURB FROM FAN AP
_/
MANUEACTURER COLLAR
600mm HIGH BOOT
CURB COVER
i CLAMP
SEE ARCH DWG FOR
FLASHING DETAILS 2x2 WOOD NAILER CURB COVER
(SLOPE TO MATCH ROOF)
WATERPROOFING INSULATED CURB
MEMBRANE (AIR BARRIER) EATATY
ROOF FLASHING 5 ROOFING, VERIFY
ASSEMBLY COMPONENTS
WITH OWNER'S ROOFER
L \
my

— ACCESS DOOR
NOTES:

ROOF INSULATION

A. PROVIDE WARRANTY FOR WATERTIGHT ROOF

PROVIDE WARRANTY FOR WATERTIGHT ROOF

PENETRATIONS.

9 |

PENETRATIONS.

PIPE CURB

ROOF MOUNTED EXHAUST FAN DETAIL ‘

DIRT POCKET, FULL
SIZE

EXTEND PIPING FULL SIZE OF RELIEF VALVE DISCHARGE

TO NEAREST FLOOR DRAIN.

PRESSURE RELIEF VALVE (SET AT 100 PSIG, CAPACITY= MBH).

REFER TO PRESSURE REDUCING STATION DETAIL M-501/10 FOR 1/3 -

2/3 CONTROL VALVES.

TRAP CAPACITY SHALL BE THREE TIMES CONVERTER CAPACITY.

ROUTE TO EXISTING LOW PRESSURE CNDS MAIN.

11

NOTE G

TYPICAL CONDENSATE TRANSFER UNIT PIPING

Scale: NO SCALE

Scale: NO SCALE

NOTE F
LPS TO MAIN

NOTE D

7

~=— FLASH LEG 6@
PIPE SCHEDULE 80
*[1]*

HIGH OR MEDIUM
PRESSURE DRIP LEG,
FULL SIZE OF MAIN

Z

O

—

m

m
1'-10"

an 3/8" THICK STEEL
PLATE WELDED TO
TOP AND BOTTOM
OF FLASH LEG

NOTES:

A. BUCKET TRAP, MIN CAP.=200LB/HR.
F&T TRAP, MIN CAP.=200 LB/HR.
DIRT POCKET, FULL SIZE OF MAIN.

HALF COUPLING WELDED TO FLASH LEG (TYPICAL OF 4)

mo o

. PROVIDE CHECK VALVE ONLY WHERE CONDENSATE MAIN
IS ABOVE TRAP DISCHARGE.

F. SAFETY VALVE SHALL HAVE PRESSURE SETTING OF 15 PSIG.
CAPACITY=200 LB/HR. SEE TYPICAL STEAM PRESSURE
SAFETY VALVE DETAIL.

G. ROUTE TO EXISTING LOW PRESSURE CNDS MAIN.

TYPICAL FLASH LEG DETAIL
Scale: NO SCALE

12

Scale: NO SCALE

13

SAFETY VALVE DISCHARGE VENT.
EXTEND THRU ROOF, NOTEA ——— =

0

fo

-
A
Y,

7 A

DRIP-PAN
ELBOW

E
|,

el

SHORT AS
POSSIBLE

B

SAFETY
VALVE

=t
UNION /(E
/

3/4" UNLESS
OTHERWISE
INDICATED

TO FLOOR DRAIN —————#

NOTE:

A. SIZE OF VENT SHALL BE AT LEAST ONE SIZE LARGER
THAN SAFETY VALVE DISCHARGE CONNECTION. SUPPORT
VENT PIPING INDEPENDENT OF SAFETY VALVE.

TYPICAL STEAM PRESSURE SAFETY VALVE DETAIL

Scale: NO SCALE

Scale: NO SCALE
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A=COM

1 2 3 4 5 6 7
AIR DEVICE SCHEDULE TERMINAL BOX SCHEDULE (HEATING HOT WATER REHEAT SCHEDULE NOTES THIS SHEET
UNIT DATA BASIS OF DESIGN GENERAL DATA UNIT DATA BASIS OF DESIGN COOLING AIRFLOW DATA HEATING DATA
INTEGRAL MIN MAX EAT | LAT AD.01 |COLOR SELECTED BY ARCHITECT
NECK VOLUME NECK SIZE AIRFLOW | AIRFLOW | AIRFLOW CAPACITY | FLOW | EWT | LWT | DB | DB
TAG FUNCTION MANUFACTURER MODEL FACE SIZE DIAMETER MATERIAL DAMPER MAX NC SCHEDULE NOTES TAG (IN) MANUFACTURER MODEL (CFM) (CFM) (CFM) (MBH) (GPM) (°F) (°F) (°F) (°F) SCHEDULE NOTES AH.01 [EXTERNAL STATIC PRESSURE DROP DOES NOT INCLUDE COOLING COIL, HEATING COIL, FILTER, MIXING
BOX, OR CASING LOSSES.
S3C CEILING TITUS PSS-AA 24 x 24 10 ALUMINUM Yes 25 AD1 TU-1 14 TRANE VCME 675 1875 675 18.11 1.2 ] 180.0 | 150.0 | 55.0 | 81.4 [Tu.01, TU.02 AH.02 |COOLING COIL CAPACITIES SHALL BE BASED ON 45 °F E.W.T. WATER. PRESURE DROP SHALL NOT
SUPPLY TU-2 14 TRANE VCME 685 1675 685 17.42 1.2 180.0 | 150.0 | 55.0 | 80.0 |TU.01, TU.02 EXCEED 3.92 FT. WG.
S3D CEILING TITUS PSS-AA 24 x 24 12 ALUMINUM Yes 25 AD1 TU-3 12 TRANE VCME 360 1140 360 9.15 0.6 180.0 | 150.0 | 55.0 | 80.0 |TU.01, TU.02 AH.03 |COIL FACE VELOCITY SHALL NOT EXCEED 500 FPM.
SUPPLY TU-4 12 TRANE VCME 370 1240 370 12.40 0.8 | 180.0 | 150.0 | 55.0 | 87.9 |TU.0L, TU.02 AH.04 |HOT WATER COIL CAPACITIES SHALL BE BASED ON 180°F E.W.T WATER. PRESSURE DROP SHALL NOT
S3E (S:S'FE;’\S TITUS PSS-AA 24 x 24 14 ALUMINUM Yes 25 AD1 TU5 10 TRANE VCME 250 765 250 7.00 0.5 | 180.0 | 150.0 | 55.0 | 82.5 |TU.01, TU.02 EXCEED 0.37 FT WG.
TU-6 10 TRANE VCME 290 975 290 8.51 0.6 | 180.0 | 150.0 | 55.0 | 83.8 |TU.01, TU.02
F.01 |PROVIDE WITH VARIABLE SPEED ELECTRICALLY COMMUTATED MOTOR FOR BALANCING.
R3B CEILING TITUS 50F 24 x 24 ALUMINUM Yes 25 AD1
RETURN TU.01 |HOT WATER COIL CAPACITIES SHALL BE BASED ON 55°F E.A.T. AND 180°F E.W.T. WITH A 20°F
R3C gEITLLIJNRCEI TITUS S0F 24x 24 ALUMINUM Yes 25 AD1 TEMPERATURE DROP. WATER PRESSURE DROP SHALL NOT EXCEED 12 FT WG.
TU.02 |MINIMUM INLET STATIC PRESSURE DROP AT THE INDCATED MAX CFM SHALL NOT EXCEED 0.5 IN. WG.
R3E CEILING TITUS 50F 24 x 24 ALUMINUM Yes 25 AD1 UNIT HEATER SCHEDULE (ELECTRIC)
RETURN
R3F CEILING TITUS SoF ol x 24 ALUMINGM Ves o5 ADL UNIT DATA BASIS OF DESIGN PERFORMANCE DATA ELECTRICAL DATA UH.01 |UNIT HEATERS SHALL BE HORIZONTAL DISCHARGE TYPE.
RETURN EAT | LAT
AIRFLOW | DB | DB | CAPACITY
CFM °F °F K
Gan CEILING TITUS SOF o4 x 24 ALUMINGM NG o ADL TAG TYPE MANUFACTURER MODEL (CFM) CF) | (°F) (KW) STAGES | VOLTS | PHASE SCHEDULE NOTES
RETURN
UH-1 HORIZONTAL REZNOR EGHB 310 50.0 | 80.0 3.00 1 208 1 UH.01
SRE WALL TITUS 300FL 10X 10 ALUMINGM Yes o5 ADL UH-2 HORIZONTAL REZNOR EGHB 310 50.0 | 80.0 3.00 1 208 1 UH.01
SUPPLY UH-3 CEILING MOUNTED RECESSED QMARK CDF-548 300 50.0 | 70.0 2.00 1 208 1 UH.01
SR6 WALL TITUS 300FL 12x8 ALUMINUM Yes 25 AD1
SUPPLY
ER1 WALL TITUS 350FL 8x8 ALUMINUM Yes 25 AD1 FAN SCHEDULE
EXHAUST
UNIT DATA BASIS OF DESIGN PERFORMANCE DATA MOTOR DATA
FLOW | ESP | DRIVE WEIGHT
RG6 WALL TITUS 350FL 14 x 10 ALUMINUM N 25 AD1
RETURN X ° Mark LOCATION FUNCTION MANUFACTURER MODEL FAN TYPE (CFM) |(INWG) TYPE HP | BHP | VOLTS | PHASE (LBS) SCHEDULE NOTES
PS5 | CEILING TITUS TBDL80 A% 24 12 ALUMINUM Yes 25 ADL EF-1 | ROOF TOILET EXHAUST GREENHECK G-098-B DOWNBLAST POWER VENTILATOR | 225 | 040 | DIRECT | 017 | 0.07 | 120 1 | 49 [FO1
DIFFUSER
ROOFTOP UNIT SCHEDULE (CHILLED WATER / HOT WATER) (PART 1 OF 2) EXPANSION TANK SCHEDULE
UNIT DATA BASIS OF DESIGN SUPPLY FAN DATA CHILLED WATER COOLING DATA UNIT DATA BASIS OF DESIGN PERFORMANCE DATA
TOTAL TOTAL SENSIBLE | EAT | EAT | LAT | LAT MIN TANK | ACCEPTANCE | SYSTEM
MANUFACTU AIRFLOW | MINOA | ESP (IN # OF HP BHP FREQUENCY | CAPACITY CAPACITY DB | WB | DB | WB | EWT | LWT | FLUID | FLOW VOLUME VOLUME VOLUME
TAG LOCATION RER MODEL (CFM) (CFM) WG) FAN TYPE FANS | (EACH) | (EACH) | VOLTS | PHASE (HZ) (MBH) (MBH) CF) | CF) | CF) | CF) | (°F) | (°F) | TYPE | (GPM) | ROWS TAG FUNCTION MANUFACTURER MODEL (GAL) (GAL) (GAL) SCHEDULE NOTES
RTU-1 ROOF TRANE CSAA | 7670 | 1,040 | 200 | DIRECT DRIVE PLENUM 1 | 1000 | 820 | 208 3 | 60 | 1819 | 1732 | 771 | 629 | 549 | 549 | 45 | 55 | WATER| 397 | 6 ET-1 HEATING HOT WATER | BELL & GOSSETT | HFT-60V | 27.47 | 5.8 | 210 |
ROOFTOP UNIT SCHEDULE (CHILLED WATER / HOT WATER) (PART 2 OF 2) HEAT EXCHANGER SCHEDULE (STEAM TO WATER)
HOT WATER PREHEAT COIL HEATING DATA FILTER DATA ELECTRICAL DATA UNIT DATA BASIS OF DESIGN PERFORMANCE DATA STEAM SIDE HEATING HOT WATER SIDE
HEATING | EAT | LAT | OUTPUT INLET STEAM
AIRFLOW | DB | DB | CAPACITY | EWT | LWT | FLOW FREQUENCY | WEIGHT CAPACITY | SURFACE AREA | FLUID |PPRESSURE, TEMP | FLOW | PD FLUD | FLOW | EWT | LWT | WPD
TAG (CFM) CF) | (°F) (MBH) (°F) | (°F) | (GPM) | FILTER (MERV) | MCA | VOLTS | PHASE (H2) (LBS) SCHEDULE NOTES TAG LOCATION FUNCTION MANUFACTURER MODEL TYPE (MBH) (SQ FT) TYPE (PSIG) (°F) | (LB/HR) | (PSIG)| TYPE (GPM) | (°F) | (°F) | (PSIG) SCHEDULE NOTES
RTU-1 | 7670 | 628|850 | 1708 | 180 | 150 | 11.37 | 8 | 525 | 208 3 | 60 | 4121 | AH.01, AH.02, AH.03, AH.04 HX-1 MECH ROOM | HEATING HOT WATER BELL & GOSSETT SU-63-4 | SHELLANDTUBE| 4881 | 13.1 | STEAM | 7.00 | 2316 | 5069 | 434 | WATER | 333 | 150.0 | 1800 650 |
AIR SEPARATOR SCHEDULE PUMP SCHEDULE
TAG FUNCTION TYPE MANUFACTURER | MODEL WA FL(()(\BAQI(\:A?PACITY FLI(D)ERS(IEQM) (;/¥F|)4%) CONNE((:J\ll)o N SlzE WIEGHT SCHEDULE NOTES UNIT DATA BASIS OF DESIGN PERFORMANCE DATA MOTOR DATA
FLUID FLOW EXT WPD | EFF WEIGHT
TAG LOCATION FUNCTION MANUFACTURER MODEL PUMP TYPE TYPE (GPM) (FTHD) | (%) | HP | BHP | RPM | VOLTS PHASE ECM (LBS) SCHEDULE NOTES
AS-1 HEATING HOT WATER | CENTRIFUGAL Bell & Gossett RL-3F 190 | 33 | 006 | 3 173
P-1 GROUND FL MECH | HEATING HOT WATER Bell & Gossett ECOCIRC IN-LINE WATER 33.0 9 51.5 | 0.17 | 0.14 | 2190 120 1 Yes 22
P-2 ROOF PREHEAT COIL Bell & Gossett ECOCIRC IN-LINE WATER 11.4 7 476 | 0.17 | 0.04 | 2046 120 1 Yes 16

MECHANICAL SPECIFICATIONS
SUBMITTALS:

PROVIDE MANUFACTURER'S CATALOG DATA AND SHOP DRAWINGS FOR THE FOLLOWING,
ROOFTOP AIR HANDLING UNITS
TERMINAL UNITS

UNIT HEATERS

FANS

AIR DEVICES

PUMP

HEAT EXCHANGERS

AIR SEPERATORS

EXPANSION TANKS

DDC CONTROLS

TAB REPORT

1. COORDINATION OF WORK:

COORDINATE MECHANICAL WORK WITH OTHER TRADES INVOLVED IN THE CONSTRUCTION PROJECT. PROVIDE DROPS, RISES, OR OFFSETS NOT INDICATED
BUT NECESSARY FOR PROPER INSTALLATION OF WORK. CAREFULLY LAY OUT ALL WORK IN ADVANCE TO COORDINATE WITH ARCHITECTURAL, STRUCTURAL,
MECHANICAL, PLUMBING, AND ELECTRICAL FEATURES OF CONSTRUCTION. VERIFY AT SITE ALL LOCATIONS, GRADES, ELEVATIONS, AND UTILITY SERVICE

CONNECTIONS. MAKE REQUIRED CHANGES OR RELOCATIONS NECESSARY TO RESOLVE ANY CONFLICTS.

2. TESTING AND BALANCING:

TAB CONTRACTOR SHALL BE AN INDEPENDENT TESTING, ADJUSTING, AND BALANCING AGENCY CERTIFIED BY AABC AND/OR NEBB IN THE TESTING AND
BALANCING DISCIPLINES REQUIRED FOR THIS PROJECT. AGENCY SHALL HAVE AT LEAST 3 YEARS OF SUCCESSFUL TESTING, ADJUSTING, AND BALANCING
EXPERIENCE ON PROJECTS OF SIMILAR SIZE AND COMPLEXITY AS THIS PROJECT. AGENCY SHALL BE THE SINGLE SOURCE OF RESPONSIBILITY FOR TESTING,
ADJUSTING, AND BALANCING THE BUILDING MECHANICAL SYSTEMS TO MEET THE DESIGN OBJECTIVES. SERVICES SHALL INCLUDE CHECKING INSTALLATIONS
FOR CONFORMITY TO DESIGN, MEASUREMENT AND ESTABLISHMENT OF THE FLOW QUANTITIES OF THE MECHANICAL SYSTEMS AS REQUIRED TO MEET

DESIGN SPECIFICATION, AND RECORDING AND REPORTING THE RESULTS.

3. IDENTIFICATION AND LABELS:

PROVIDE AND INSTALL LABELS ON EQUIPMENT. LABELS SHALL BE BLACK WITH WHITE LETTERING. LABELS SHALL BE CLEARLY READABLE FROM A DISTANCE

OF 5FT.

PROVIDE AND INSTALL LABELS INDICATING LOCATION AND MARK OF EQUIPMENT LOCATED ABOVE CEILING REQUIRING ROUTINE MAINTENANCE. LABEL

SHALL BE WHITE WITH BLACK LETTERING AND SHALL BE CLEARLY READABLE FROM A DISTANCE OF 5 FT.

PROVIDE PRE-PRINTED, SELF-ADHESIVE PIPE LABELS WITH LETTERING INDICATING SERVICE, AND SHOWING FLOW DIRECTION ACCORDING TO ASME A13.1.
PROVIDE PLASTIC-LAMINATED, SELF-ADHESIVE LABELS. GREEN LABEL WITH WHITE LETTERING FOR SUPPLY, RETURN, AND EXHAUST AIR. LABELS SHALL BE

CLEARLY READABLE FROM A DISTANCE OF 5 FT.

4. BUILDING TEMPERATURE CONTROLS:

INTEGRATE TO EXISTING CONTROL SYSTEM WITH ASHRAE 135 COMMUNICATION PROTOCOL.
PROVIDE WHITE COLOR THERMOSTATS AND HUMIDISTATS WITH DIGITAL DISPLAY. MOUNT 48" AFF.

5. HYDRONIC STEEL PIPE AND FITTINGS:

STEEL PIPE: ASTM A53/A53M BLACK STEEL WITH PLAIN ENDS; WELDED AND SEAMLESS, GRADE B, SCHEDULE 40, GRADE B STEEL PIPE.

CAST-IRON THREADED FITTINGS: ASME B16.4; CLASSES 125.

JOINT FITTINGS: ASTM A536, GRADE 65-45-12 DUCTILE IRON; ASTM A47/A47M, GRADE 32510 MALLEABLE IRON; ASTM A53/A53M, TYPE F, E, OR S, GRADE B
FABRICATED STEEL; OR ASTM A106/A106M, GRADE B STEEL FITTINGS WITH GROOVES OR SHOULDERS CONSTRUCTED TO ACCEPT GROOVED-END

COUPLINGS; WITH NUTS, BOLTS, LOCKING PIN, LOCKING TOGGLE, OR LUGS TO SECURE GROOVED PIPE AND FITTINGS.
COUPLINGS: DUCTILE- OR MALLEABLE-IRON HOUSING AND EPDM GASKET OF CENTRAL CAVITY PRESSURE-RESPONSIVE DESIGN; WITH NUTS, BOLTS,

LOCKING PIN, LOCKING TOGGLE, OR LUGS TO SECURE GROOVED PIPE AND FITTINGS.

PLAIN-END MECHANICAL-JOINT COUPLINGS:

. SOURCE LIMITATIONS: OBTAIN PLAIN-END MECHANICAL-JOINT COUPLINGS FROM SINGLE MANUFACTURER.
. HOUSING: ASTM A536, GRADE 65-45-12 SEGMENTED DUCTILE IRON OR TYPE 304 STAINLESS STEEL.

. HOUSING COATING: NONE.

. GASKET: EPDM.

. SEALING MECHANISM: DOUBLE-LIP SEALING SYSTEM OR CARBON STEEL CASE-HARDENED JAWS.

. BOLTS, HEX NUTS, WASHERS, OR LOCK BARS BASED ON MANUFACTURER'S DESIGN.

. MINIMUM PRESSURE RATING: EQUAL TO THAT OF THE JOINED PIPES.
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INSULATION, ONE OF THE FOLLOWING:

1. CELLULAR GLASS: 2 INCHES (50 MM) THICK.

2. FLEXIBLE ELASTOMERIC: 2 INCHES (50 MM) THICK.

3. GLASS-FIBER, PREFORMED PIPE INSULATION, TYPE I: 2 INCHES (50 MM) THICK.

4. MINERAL WOOL, PREFORMED PIPE INSULATION, TYPE II: 2 INCHES (50 MM) THICK.

6. DUCTS:

. STEEL PIPE NIPPLES: ASTM A733, MADE OF SAME MATERIALS AND WALL THICKNESSES AS PIPE IN WHICH THEY ARE INSTALLED.

ALL DUCTWORK SHALL BE GALVANIZED STEEL. DUCT SHALL BE FABRICATED IN ACCORDANCE WITH SMACNA HVAC DUCT CONSTRUCTION STANDARDS.

ALL SUPPLY AIR DUCTWORK SHALL BE PROVIDED WITH MINERAL OR GLASS FIBER INSULATION COMPLYING WITH ASTM C 553, TYPE Il AND ASTM C 1290 TYPE
I WITH FACTORY-APPLIED FSK JACKET. INSULATION SHALL HAVE A FLAME-SPREAD INDEX OF 25 OR LESS AND A SMOKE-DEVELOPED RESISTANCE OF 50 OR
LESS. THICKNESS OF INSULATION SHALL ENSURE AN R-VALUE GREATER THAN OR EQUAL TO R-6. COAT INTERIOR SURFACES OF THE FIRST 20 FEET OF
SUPPLY AIR DUCTS WITH A FACTORY APPLIED ANTIMICROBIAL COATING FOSTER 40-20, AGION ANTIMICROBIAL COMPOUND TREATMENT FOR METAL DUCT

AND EQUIPMENT BLUE COATING PROCESSED BY LINDAB INCM, AVRON46 BY SEMCO, OR EQUAL APPOVED BY VT.

FSK JACKET: ALUMINUM-FOIL, FIBERGLASS-REINFORCED SCRIM WITH WHITE KRAFT-PAPER BACKING; COMPLYING WITH ASTM C 1136, TYPE II.
PROVIDE DOUBLE-WALL DUCTWORK FOR DUCTS LOCATED OUTDOORS PAINTED WITH WEATHER RESISTANT PAINT. PROVIDE A FLANGED PREFABRICATED

SYSTEM WITH FACTORY FABRICATED DUCT SECTIONS AND FITTINGS. THERMAL BRIDGES ARE NOT ALLOWED.
1. OUTER DUCT: OUTER DUCT SHALL BE ALUMINUM, ASTM B209, ALLOY 3003-H14.
2. INNER DUCT: SOLID SHEET STEEL.

3. INTERSTITIAL INSULATION: MINIMUM R-6 FIBERGLASS INSULATION. INSTALL SPACERS THAT POSITION THE INNER DUCT AT UNIFORM DISTANCE FROM

OUTER DUCT WITHOUT COMPRESSING INSULATION.

PRESSURE RATINGS AND SEAL CLASS FOR DUCTWORK:
OUTSIDE AIR: 6 INCHES WG

SUPPLY UPSTREAM OF TU'S: 6 INCHES WG

SUPPLY DOWNSTREAM OF TU'S: 1 INCH WG

RETURN: -2 INCHES WG

EXHAUST: -2 INCH WG

TRANSFER DUCT: -0.5INCH
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7. LINEAR SLOT DIFFUSERS
MATERIAL: ALUMINUM.

FINISH: BAKED ENAMEL, WHITE.
MOUNTING: LINEAR SLOT LAY IN T-BAR.
PATTERN:ONE PIECE SECTION.
DAMPERS: DEFLECTOR BLADES.

8. LAY IN DIFFUSERS

MATERIAL: ALUMINUM.

FINISH: BAKED ENAMEL, WHITE.

MOUNTING: LAY IN.

PATTERN:FOUR-WAY FIXED DISCHARGE WITH REMOVABLE CORE.
DAMPERS: RADIAL OPPOSED BLADE.

9. GRILLES:

MATERIAL: ALUMINUM.

FINISH: BAKED ENAMEL, WHITE.

FACE BLADE ARRANGEMENT:FIXED EGGCRATE GRID SPACED 1/2 INCH APART.
MOUNTING: LAY IN.

DAMPER TYPE: NONE.

ACCESSORY: MERV 8 DISPOSABLE FILTER.

10. TERMINAL UNITS:

HYDRONIC COILS: COPPER TUBE, WITH MECHANICALLY BONDED ALUMINUM FINS SPACED NO CLOSER THAN 0.1 INCH (2.5 MM), RATED FOR A MINIMUM
WORKING PRESSURE OF 200 PSIG (1378 KPA) AND A MAXIMUM ENTERING-WATER TEMPERATURE OF 220 DEG F (104 DEG C). INCLUDE MANUAL AIR VENT AND
DRAIN.

COIL SECTION INSULATION: 1/2-INCH- THICK, GLASS FIBER COMPLYING WITH ASTM C1071 AND ATTACHED WITH ADHESIVE COMPLYING WITH ASTM C916.
SURFACE-BURNING CHARACTERISTICS: INSULATION AND ADHESIVE SHALL HAVE A COMBINED MAXIMUM FLAME-SPREAD INDEX OF 25 AND SMOKE-DEVELOPED
INDEX OF 50 WHEN TESTED ACCORDING TO ASTM E84 BY A QUALIFIED TESTING AGENCY.

AIRSTREAM SURFACES: SURFACES IN CONTACT WITH THE AIRSTREAM SHALL COMPLY WITH REQUIREMENTS IN ASHRAE 62.1.

MAIN AND AUXILIARY DRAIN PANS: STAINLESS STEEL. FABRICATE PANS AND DRAIN CONNECTIONS TO COMPLY WITH ASHRAE 62.1.

CHASSIS: GALVANIZED STEEL. FLOOR-MOUNTING UNITS SHALL HAVE LEVELING SCREWS.

TWO-PIECE BALL VALVES: BRONZE BODY WITH FULL-PORT, CHROME-PLATED BRONZE BALL; PTFE OR TFE SEATS; AND 600-PSIG (4140-KPA) MINIMUM CWP
RATING AND BLOWOUT-PROOF STEM.

FILTERS: NONE

FACTORY, HYDRONIC PIPING PACKAGE: ASTM B88, TYPE L COPPER TUBE WITH WROUGHT-COPPER FITTINGS AND BRAZED JOINTS. LABEL PIPING TO INDICATE
SERVICE, INLET, AND OUTLET.

11. CENTRIFUGAL ROOF EXHAUST FAN:

HOUSING: ALUMINUM

FAN TYPE: CENTRIFUGAL BACKWARD INCLINDED

WHEEL: ALUMINUM

DRIVE: DIRECT DRIVEN MOTOR MOUNTED ON VIBRATION ISOLATION

MOTORS: COMPLY WITH NEMA DESIGNATION, TEMPERATURE RATING, SERVICE FACTOR, ENCLOSURE TYPE, AND EFFICIENCY REQUIREMENTS.
ENCLOSURE TYPE: TOTALLY ENCLOSED, FAN COOLED.

EFFICIENCY: PREMIUM EFFICIENT MOTORS AS DEFINED IN NEMA MG 1.

12.ROOFTOP AIR HANDLING UNIT

FRAME: MODULAR AND PROVIDING OVERALL STRUCTURAL INTEGRITY WITHOUT RELIANCE ON CASING PANELS FOR STRUCTURAL SUPPORT.

BASE RAIL: GALVANIZED STEEL HEIGHT 6 INCHES.

CASING JOINTS: HERMETICALLY SEALED AT EACH CORNER AND AROUND ENTIRE PERIMETER.

DOUBLE-WALL CONSTRUCTION: INSIDE CASING WALL GALVANIZED STEEL. CASING INSULATION THICKNESS: 2 INCHES. PROVIDE CONTINUITY OF INSULATION
WITH NO THROUGH-CASING METAL IN CASING WALLS, FLOORS, OR ROOFS OF AIR-HANDLING UNIT.

PANELS, DOORS, AND WINDOWS: FORMED AND REINFORCED, DOUBLE-WALL AND INSULATED PANELS OF SAME MATERIALS AND THICKNESSES AS CASING.
FABRICATE WINDOWS IN ACCESS PANELS AND DOORS OF DOUBLE-GLAZED, SAFETY GLASS WITH AN AIRSPACE BETWEEN PANES AND SEALED WITH INTERIOR
AND EXTERIOR RUBBER SEALS.

CONDENSATE DRAIN PANS: DOUBLE-WALL, STAINLESS-STEEL SHEET WITH SPACE BETWEEN WALLS FILLED WITH FOAM INSULATION AND MOISTURE-TIGHT
SEAL.

FAN AND DRIVE ASSEMBLIES: STATICALLY AND DYNAMICALLY BALANCED AND DESIGNED FOR CONTINUOUS OPERATION AT MAXIMUM-RATED FAN SPEED AND

MOTOR HORSEPOWER.

FANS: CENTRIFUGAL, GALVANIZED STEEL; MOUNTED ON SOLID-STEEL SHAFT.

SHAFTS: WITH FIELD-ADJUSTABLE ALIGNMENT. TURNED, GROUND, AND POLISHED HOT-ROLLED STEEL WITH KEYWAY.

HOUSINGS: FORMED- AND REINFORCED-STEEL PANELS TO FORM CURVED SCROLL HOUSINGS WITH SHAPED CUTOFF AND SPUN-METAL INLET BELL.

BRACING: STEEL ANGLE OR CHANNEL SUPPORTS FOR MOUNTING AND SUPPORTING FAN SCROLL, WHEEL, MOTOR, AND ACCESSORIES.

HOUSINGS, PLENUM FANS: STEEL FRAME AND PANEL; FABRICATED WITHOUT FAN SCROLL AND VOLUTE HOUSING. PROVIDE INLET SCREENS FOR TYPE SWSI

FANS.

DRIVE, DIRECT: FACTORY-MOUNTED, DIRECT DRIVE.

MOTORS: COMPLY WITH NEMA DESIGNATION, TEMPERATURE RATING, SERVICE FACTOR, ENCLOSURE TYPE, AND EFFICIENCY REQUIREMENTS.

ENCLOSURE TYPE: TOTALLY ENCLOSED, FAN COOLED.

EFFICIENCY: PREMIUM EFFICIENT MOTORS AS DEFINED IN NEMA MG 1.

CONTROLLERS, ELECTRICAL DEVICES, AND WIRING: COMPLY WITH REQUIREMENTS FOR ELECTRICAL DEVICES AND CONNECTIONS SPECIFIED IN ELECTRICAL

SECTIONS.

VARIABLE-FREQUENCY MOTOR CONTROLLER: CONTROL SIGNAL INTERFACE: ELECTRIC. PROPORTIONAL INTEGRAL DIRECTIVE (PID) CONTROL INTERFACE.
DDC SYSTEM FOR HVAC PROTOCOLS FOR NETWORK COMMUNICATIONS: ASHRAE 135.

GENERAL REQUIREMENTS FOR COIL SECTION: COMPLY WITH AHRI 410. FABRICATE COIL SECTION TO ALLOW REMOVAL AND REPLACEMENT OF COIL FOR
MAINTENANCE AND TO ALLOW IN-PLACE ACCESS FOR SERVICE AND MAINTENANCE OF COIL(S). COILS SHALL NOT ACT AS STRUCTURAL COMPONENT OF UNIT.
HYDRONIC COILS: TUBE MATERIAL COPPER. FIN TYPE PLATE. FIN MATERIAL ALUMINUM.

PANEL FILTERS DESCRIPTION: PLEATED FACTORY-FABRICATED, SELF-SUPPORTED, DISPOSABLE AIR FILTERS WITH HOLDING FRAMES. FILTER UNIT CLASS UL
900. INTERLACED GLASS, SYNTHETIC OR COTTON FIBERS COATED WITH NONFLAMMABLE ADHESIVE. FILTER-MEDIA FRAME BEVERAGE BOARD WITH
PERFORATED METAL RETAINER, OR METAL GRID, ON OUTLET SIDE.

TWO-PIECE BALL VALVES: BRONZE BODY WITH FULL-PORT, CHROME-PLATED BRONZE BALL; PTFE OR TFE SEATS; AND 600-PSIG (4140-KPA) MINIMUM CWP
RATING AND BLOWOUT-PROOF STEM.

OUTDOOR-AIR DAMPER: LOW-LEAKAGE, DOUBLE-SKIN, AIRFOIL-BLADE, GALVANIZED-STEEL DAMPERS WITH COMPRESSIBLE JAMB SEALS AND EXTRUDED-VINYL

BLADE EDGE SEALS IN PARALLEL-BLADE ARRANGEMENT WITH ZINC-PLATED STEEL OPERATING RODS ROTATING IN STAINLESS STEEL SLEEVE BEARINGS

MOUNTED IN A SINGLE GALVANIZED-STEEL FRAME, AND WITH OPERATING RODS CONNECTED WITH A COMMON LINKAGE. LEAKAGE RATE SHALL NOT EXCEED 4

CFEM/SQ. FT. AT 1-INCH WG AND 8 CFM/SQ. FT. AT 4-INCH WG (LEAKAGE CLASS 1).

ELECTRONIC DAMPER OPERATORS: DIRECT-COUPLED TYPE DESIGNED FOR MINIMUM 60,000 FULL-STROKE CYCLES AT RATED TORQUE. ELECTRONIC DAMPER
POSITION INDICATOR SHALL HAVE VISUAL SCALE INDICATING PERCENT OF TRAVEL AND 2- TO 10-V DC, FEEDBACK SIGNAL.

OPERATOR MOTORS: COMPLY WITH NEMA DESIGNATION, TEMPERATURE RATING, SERVICE FACTOR, ENCLOSURE TYPE, AND EFFICIENCY REQUIREMENTS FOR
MOTORS SPECIFIED IN SECTION 230513 "COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT." SIZE TO OPERATE WITH SUFFICIENT RESERVE POWER TO
PROVIDE SMOOTH MODULATING ACTION OR TWO-POSITION ACTION. PERMANENT SPLIT-CAPACITOR OR SHADED-POLE TYPE: GEAR TRAINS COMPLETELY OIL
IMMERSED AND SEALED. EQUIP SPRING-RETURN MOTORS WITH INTEGRAL SPIRAL-SPRING MECHANISM IN HOUSINGS DESIGNED FOR EASY REMOVAL FOR
SERVICE OR ADJUSTMENT OF LIMIT SWITCHES, AUXILIARY SWITCHES, OR FEEDBACK POTENTIOMETER. SPRING-RETURN MOTORS FOR DAMPERS LARGER
THAN 25 SQ. FT.: SIZE FOR RUNNING AND BREAKAWAY TORQUE OF 150 IN. X LBF. ELECTRONIC OVERLOAD OR DIGITAL ROTATION-SENSING
CIRCUITRY.MECHANICAL, SPRING-RETURN MECHANISM WITH EXTERNAL, MANUAL GEAR RELEASE ON NONSPRING-RETURN ACTUATORS.

PROVIDE WARRANTY FOR WATERTIGHT ROOF PENETRATIONS.

13. ELECTRICAL RESISTANCE UNIT HEATERS

DELECTRIC-RESISTANCE HEATING COILS: NICKEL-CHROMIUM HEATING WIRE OR TUBULAR ELEMENTS IN COIL FINS, FREE OF EXPANSION NOISE
AND HUM, WITH FUSES IN TERMINAL BOX FOR OVERCURRENT PROTECTION AND CONTINUOUS LIMIT CONTROLS FOR HIGH-TEMPERATURE
PROTECTION. TERMINATE ELEMENTS IN STAINLESS-STEEL MACHINE-STAKED TERMINALS SECURED WITH STAINLESS-STEEL HARDWARE.

FAN: FORWARD CURVED, DOUBLE WIDTH, CENTRIFUGAL; DIRECTLY CONNECTED TO MOTOR. THERMOPLASTIC OR PAINTED-STEEL WHEELS, AND
ALUMINUM, PAINTED-STEEL, OR GALVANIZED-STEEL FAN SCROLLS.

FAN SHAFT AND BEARINGS: HOLLOW-STEEL SHAFT WITH PERMANENTLY LUBRICATED, RESILIENTLY MOUNTED BEARINGS.

DRIVE, DIRECT: FACTORY-MOUNTED, DIRECT DRIVE.

MOTORS: COMPLY WITH NEMA DESIGNATION, TEMPERATURE RATING, SERVICE FACTOR, ENCLOSURE TYPE, AND EFFICIENCY REQUIREMENTS.
ENCLOSURE TYPE: TOTALLY ENCLOSED, FAN COOLED.

EFFICIENCY: PREMIUM EFFICIENT MOTORS AS DEFINED IN NEMA MG 1.

14. STEAM TO HOT WATER HEAT EXCHANGER

CONSTRUCTION: FACTORY-FABRICATED WITH CAST-IRON FLANGED HEAD BOLTED TO STEEL
SHELL; SEAMLESS COPPER TUBES OF DIAMETER DETERMINED BY MANUFACTURER TO
MEET SERVICE REQUIREMENTS; STEEL TUBE-SHEETS AND BAFFLES; AND PIPING
CONNECTIONS. FABRICATE AND LABEL HEAT EXCHANGERS TO COMPLY WITH ASME BOILER
AND PRESSURE VESSEL CODE, SECTION VIII, "PRESSURE VESSELS," DIVISION 1.

A. PIPING CONNECTIONS 2 INCHES NPS AND SMALLER SHALL HAVE THREADED ENDS.

B. PIPING CONNECTIONS 2-1/2 INCHES AND LARGER SHALL HAVE FLANGED ENDS.
CONFIGURATION: U-TUBE

TUBE SIDE 150 PSIG DESIGN PRESSURE AT 375 DEG. F

SHELL SIDE 150 PSIG DESIGN PRESSURE AT 375 DEG. F

15. IN-LINE PUMPS

DESCRIPTION: FACTORY-ASSEMBLED AND -TESTED, CENTRIFUGAL, OVERHUNG-IMPELLER, CLOSE-COUPLED, IN-LINE PUMP; DESIGNED FOR
INSTALLATION WITH PUMP AND MOTOR SHAFTS MOUNTED HORIZONTALLY.

PUMP CONSTRUCTION:

CASING: RADIALLY SPLIT, CAST IRON, WITH THREADED GAUGE TAPPINGS AT INLET AND OUTLET AND THREADED COMPANION-FLANGE
CONNECTIONS.

IMPELLER: ASTM B584, CAST BRONZE; STATICALLY AND DYNAMICALLY BALANCED, KEYED TO SHAFT, AND SECURED WITH A LOCKING CAP SCREW.
FOR CONSTANT-SPEED PUMPS, TRIM IMPELLER TO MATCH SPECIFIED PERFORMANCE.

PUMP SHAFT SLEEVE: TYPE 304 STAINLESS STEEL.

PUMP STUB SHAFT: TYPE 304 STAINLESS STEEL.

SEAL: MECHANICAL SEAL CONSISTING OF CARBON ROTATING RING AGAINST A CERAMIC SEAT HELD BY A STAINLESS STEEL SPRING, AND EPDM
RUBBER BELLOWS AND GASKET. INCLUDE WATER SLINGER ON SHAFT BETWEEN MOTOR AND SEAL.

SEAL FLUSHING: FLUSH, COOL, AND LUBRICATE PUMP SEAL BY DIRECTING PUMP DISCHARGE WATER TO FLOW OVER THE SEAL.

SHAFT COUPLING: RIGID, AXIALLY-SPLIT SPACER COUPLING TO ALLOW SERVICE OF PUMP SEAL WITHOUT DISTURBING PUMP OR MOTOR.
MOTOR: COMPLY WITH NEMA DESIGNATION, TEMPERATURE RATING, SERVICE FACTOR, AND EFFICIENCY REQUIREMENTS.

ENCLOSURE : TOTALLY ENCLOSED, FAN COOLED.

NEMA PREMIUM EFFICIENT MOTORS AS DEFINED IN NEMA MG 1.

PROVIDE INTEGRAL PUMP MOTOR VARIABLE-SPEED ECM CONTROLLER FOR BALANCING.

16.DIAPHRAGM-TYPE NON-ASME EXPANSION TANKS:

TANK: CARBON STEEL, NON-ASME CONSTRUCTED, RATED FOR MINIMUM 100 PSIG (690 KPA) WORKING PRESSURE AT MINIMUM 200 DEG F (115 DEG
C) MAXIMUM OPERATING TEMPERATURE.

DIAPHRAGM: SECURELY SEALED INTO TANK TO SEPARATE AIR CHARGE FROM SYSTEM WATER TO MAINTAIN REQUIRED EXPANSION CAPACITY.
AIR-CHARGE FITTINGS: SCHRADER VALVE, STAINLESS STEEL WITH EPDM SEATS.

17.IN-LINE AIR SEPARATORS:

TANK: ONE-PIECE CAST IRON WITH AN INTEGRAL WEIR CONSTRUCTED TO DECELERATE SYSTEM FLOW TO MAXIMIZE AIR SEPARATION.
MAXIMUM WORKING PRESSURE: UP TO 175 PSIG (1207 KPA).

MAXIMUM OPERATING TEMPERATURE: UP TO 300 DEG F (149 DEG C).

18. STEAM SAFETY VALVES

BRONZE STEAM SAFETY VALVES: ASME LABELED.

DISC MATERIAL: FORGED COPPER ALLOY.

END CONNECTIONS: THREADED INLET AND OUTLET.

SPRING: FULLY ENCLOSED STEEL SPRING WITH ADJUSTABLE PRESSURE RANGE AND POSITIVE SHUTOFF; FACTORY SET AND SEALED.
PRESSURE CLASS: 250.

DRIP-PAN ELBOW: CAST IRON AND HAVING THREADED INLET AND OUTLET, WITH THREADS COMPLYING WITH ASME B1.20.1.

SIZE AND CAPACITY: AS REQUIRED FOR EQUIPMENT ACCORDING TO ASME BOILER AND PRESSURE VESSEL CODE.
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19. PRESSURE-REDUCING VALVES

ASME LABELED.

SIZE, CAPACITY, AND PRESSURE RATING: FACTORY SET FOR INLET AND OUTLET PRESSURES INDICATED.

DESCRIPTION: PILOT-ACTUATED DIAPHRAGM TYPE, WITH ADJUSTABLE PRESSURE RANGE AND POSITIVE SHUTOFF.

BODY: CAST IRON.

END CONNECTIONS: THREADED CONNECTIONS.

TRIM: HARDENED STAINLESS STEEL.

HEAD AND SEAT: STAINLESS STEEL, REPLACEABLE, MAIN HEAD STEM GUIDE FITTED WITH FLUSHING AND PRESSURE-ARRESTING DEVICE COVER
OVER PILOT DIAPHRAGM.

GASKETS: NON-ASBESTOS MATERIALS.

20. FLOAT AND THERMOSTATIC STEAM TRAPS, CAST IRON:

BODY AND BOLTED CAP: ASTM A126 CAST IRON.

END CONNECTIONS: THREADED.

FLOAT MECHANISM: REPLACEABLE, STAINLESS STEEL.

SEAT: HARDENED STAINLESS STEEL.

TRAP TYPE: BALANCED PRESSURE.

THERMOSTATIC BELLOWS: STAINLESS STEEL OR MONEL.

THERMOSTATIC AIR VENT CAPABLE OF WITHSTANDING 45 DEG F (25 DEG C) OF SUPERHEAT AND RESISTING WATER HAMMER WITHOUT
SUSTAINING DAMAGE.

MAXIMUM OPERATING PRESSURE: 125 PSIG (860 KPA).

21.INVERTED BUCKET STEAM TRAPS, CAST IRON:

BODY AND CAP: CAST IRON.

END CONNECTIONS: THREADED.

HEAD AND SEAT: STAINLESS STEEL.

VALVE RETAINER, LEVER, AND GUIDE PIN ASSEMBLY: STAINLESS STEEL.
BUCKET: BRASS OR STAINLESS STEEL.

PRESSURE RATING: 250 PSIG (1725 KPA).

NOTE:

RTU-1 TO BE PROVIDED BY OWNER, INSTALLED BY
CONTRACTOR. ALL NECESSARY CONNECTIONS TO RTU-1
TO BE PROVIDED BY CONTRACTOR.
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CONTROL SYMBOLS

CONTROL POINT INPUT/OUTPUT

——— POINT TYPE
POINT NAME Al

DUCT/EQUIPMENT/PIPE MOUNTED CONTROL DEVICE

CEILING/WALL MOUNTED CONTROL DEVICE

O

AIRFLOW MEASURING DEVICE OR HUMIDIFIER

AF

2-WAY CONTROL VALVE

FO: FAIL OPEN
/ FC: FAIL CLOSED
20 FL: FAIL IN LAST POSITION

AIR FILTER

3-WAY CONTROL VALVE

C C: COMMON
ﬁ FO: FAIL OPEN
FC: FAIL CLOSED
FC FO

FL: FAIL IN LAST POSITION

ELECTRIC, HYDRONIC, DX, STEAM OR GAS COIL

HW

AVERAGING / CONTINUOUS SENSING ELEMENT SENSOR OR SWITCH

B aVaVaVaVa

FAN

SINGLE POINT SENSOR OR SWITCH

PUMP

IMMERSION TEMPERATURE SENSOR

T —— |<7 THERMOWELL

OPPOSED BLADE DAMPER

MD: MOTORIZED DAMPER
/ SD: SMOKE DAMPER
/] FD: FIRE DAMPER

FSD: COMBINATION FIRE / SMOKE DAMPER

N\ MD-
1
FO D FO: FAIL OPEN
4 FC: FAIL CLOSED
/ FL: FAIL IN LAST POSITION

DIFFERENTIAL PRESSURE SENSOR OR SWITCH

PS - PNEUMATIC OR COPPER TUBING

HI LO

L HI: HIGH

LO: LOW

PARALLEL BLADE DAMPER

MD: MOTORIZED DAMPER
SD: SMOKE DAMPER
/] FD: FIRE DAMPER
, vp FSD: COMBINATION FIRE / SMOKE DAMPER

/ 1
FO o FO: FAIL OPEN

FC: FAIL CLOSED
/ FL: FAIL IN LAST POSITION

CONTROL ABBREVIATIONS

Al: ANALOG INPUT

AO: ANALOG OUTPUT

AF: AIRFLOW MEASURING DEVICE
AS: AIRFLOW SWITCH

CO2: CARBON DIOXIDE SENSOR
CO: CARBON MONOXIDE SENSOR
CS: CURRENT SENSOR

CSW: CURRENT SWITCH

DI: DIGITAL INPUT

DL: DATA LINK

DO: DIGITAL OUTPUT

DSD: DUCT SMOKE DETECTOR
EA: ELECTRIC ACTUATOR

ECM: ELECTRONICALLY COMMUTATED MOTOR
ES: END SWITCH

FM: FLOW METER

FS: FLOW SWITCH

FZ: FREEZESTAT

H: HUMIDITY SENSOR

LS: LEVEL SENSOR

LSW: LEVEL SWITCH

MS: MOTOR STARTER

OS: OCCUPANCY SENSOR

PS: PRESSURE SENSOR

PSW: PRESSURE SWITCH

S: SWITCH

T: TEMPERATURE SENSOR

TH: TEMPERATURE AND HUMIDITY SENSOR
TS: TEMPERATURE SWITCH

VFD: VARIABLE FREQUENCY DRIVE
VS: VIBRATION SENSOR

VSW: VIBRATION SWITCH

MOTOR STARTER, ELECTRONICALLY COMMUTATED MOTOR,
VARIABLE FREQUENCY DRIVE, CONTROL PANEL

VFD

DUCT CONTINUATION

OUTDOOR
AIR

PIPE CONTINUATION

HWR

GENERAL SEQUENCE OF OPERATION

A. ADJUSTABLE SET POINTS: PROVIDE FUNCTIONALITY TO ADJUST ALL SET POINTS OR SET POINT LIMITS, WHERE SET POINT RESET LOGIC IS UTILIZED, AT THE BUILDING MANAGEMENT
SYSTEM (BMS) GRAPHICAL INTERFACE.

B. TRENDING: PROVIDE FUNCTIONALITY TO SELECT POINTS FOR TRENDING, ADJUST THEIR FREQUENCY AND GENERATE CUSTOM TREND REPORTS AT THE BMS GRAPHICAL INTERFACE.

C. DUCT SMOKE DETECTOR ALARM / EQUIPMENT SHUTDOWN: ON ACTIVATION OF DUCT SMOKE DETECTOR, REPORT THE ALARM DIRECTLY TO THE FIRE ALARM SYSTEM (FAS) AND SHUT
DOWN ASSOCIATED EQUIPMENT BY THE BMS.

D. RUNTIME ROTATION OF LEAD/LAG MECHANICAL EQUIPMENT: ROTATE LEAD/LAG MECHANICAL EQUIPMENT BASED ON ACCUMULATIVE RUNTIME ONCE EVERY 720 HOURS EXCEPT
WHERE EQUIPMENT ROTATION IS PROVIDED BY EQUIPMENT MANUFACTURER’'S CONTROL PANEL.

E. VARIABLE FREQUENCY DRIVE COMMUNICATIONS DATA LINK: PROVIDE, AT MINIMUM, THE FOLLOWING VARIABLE FREQUENCY DRIVE VIRTUAL POINTS BY ITS COMMUNICATIONS DATA
LINK: ACCUMULATIVE RUN TIME, ACCUMULATIVE KILOWATT HOURS, FAULT RESET, OUTPUT VOLTAGE, OUTPUT AMPERAGE AND OUTPUT FREQUENCY. PROVIDE ALL AVAILABLE
MAINTENANCE, FAULT OR ALARM STATUS VIRTUAL POINTS.

F. SYSTEM SET POINT RESET BASED ON ZONES OR SYSTEMS: AUTOMATICALLY DETECT ZONES AND SYSTEMS THAT EXCESSIVELY DRIVE SET POINT RESET LOGIC AND GENERATE AN
ALARM. PROVIDE FUNCTIONALITY TO REMOVE ZONES OR SYSTEMS FROM SET POINT RESET LOGIC AT THE BMS GRAPHICAL INTERFACE.

G. SET POINT DEVIATION ALARM: ON DEVIATION OF TEMPERATURE, HUMIDITY, AIRFLOW OR OTHER CONTROL VARIABLE FROM SET POINT, GENERATE AN ALARM.

H. COMMAND FAILURE ALARM: ON COMMAND FAILURE, WHERE EQUIPMENT COMMAND DOES NOT MATCH ITS FEEDBACK OR STATUS, GENERATE AN ALARM.

. COMMUNICATIONS FAILURE ALARM: ON FAILURE TO COMMUNICATE WITH A CONTROLLER OR CONTROL DEVICE, GENERATE AN ALARM.

J. ALARM LIMITS AND DELAYS: INCLUDE ALARM HIGH AND LOW LIMITS AND TIMED DELAYS THAT PREVENT NUISANCE ALARMS FROM OCCURRING WITHIN NORMAL ERROR OR RESPONSE
TIME.

K. POWER FAILURE: ON LOSS OF POWER, RETURN VALVE AND DAMPER ACTUATORS TO THEIR FAIL SAFE POSITIONS. ON RESTORATION OF POWER, AUTOMATICALLY RESUME NORMAL
OPERATION.
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—— — — — Al | RA TEMPERATURE
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RELIEF AIR DAMPER AO | | |
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EA T H DSD
RELIEF MD-3 RETURN
AIR FC AIR
|————————————————————DI SA FILTER ALARM
l - - —-— — — — — — — — AI| MA TEMPERATURE
| |_ —— — — — — — — — — — — —1Al| SATEMPERATURE
| | I——————————————DI SA LOW PRESSURE ALARM |
RA DAMPER ol— — — — —lea | I——————————DI SA HIGH PRESSURE ALARM
Do | | [ — — — — — — — — —| Al| HW COIL DISCHARGE AIR TEMPERATURE | |
FO |
OA DAMPER AO l | | — — — — DI| FREEZESTAT ALARM | |
| | | | | ,_ | 1 Al | SA STATIC PRESSURE
| | | Ly , | Al SA AIRFLOW L | o L
EA PSW T PSW|[ T FZ | T —|PSW ~ | PS| REFERTO
HI[ LO LO | | | HI HI DRAWINGS FOR
| | LOCATION
OUTDOOR MD-1 SUPPLY
AR Fo AF HW CHW AF AIR
I
— DL
OA AIRFLOW Al — — [
I
HW VALVE o — — — — A — — — Al | SA FAN SPEED FEEDBACK
VEFD F— — —DI| SAFAN STATUS
HWR § T L (CcHWS
o — — — DI | SA FAN VFD ALARM
/ FC I |_
i
HWS § é § CHWR | — — —AO| SA FAN SPEED
L — — — _{bo|sAaFaNSTART/STOP
HW PUMP STATUS - - - - - ¥ ¥ ¥ ¥ — — — — — — — —CSWH MS EA
L
HW PUMP START/STOP Do——————————————————————J — — — — — — — — — —]AO|CHWVALVE
VARIABLE AIR VOLUME AIR HANDLING UNIT (AHU-01) SEQUENCE OF OPERATION
A. GENERAL: SERVES MULTIPLE ZONES. CONTROL TO SATISFY ZONE DEMAND.
B. SCHEDULING: OPERATE OCCUPIED OR UNOCCUPIED MODE BASED ON TIME OF DAY SCHEDULING. OPERATE OCCUPIED IF ANY ASSOCIATED ZONES ARE OCCUPIED. OPERATE AIR HANDLING UNIT TO SATISFY ASSOCIATED ZONE
TEMPERATURE SET POINTS IN BOTH OCCUPIED AND UNOCCUPIED MODES. PRIOR TO SCHEDULED OCCUPIED PERIOD, OPERATE THE AIR HANDLING UNIT AND ITS ASSOCIATED TERMINAL UNITS IN MORNING WARM-UP MODE.
CALCULATE THE OPTIMUM START TIME TO BEGIN MORNING WARM-UP BASED ON ASSOCIATED ZONE TEMPERATURE DEVIATION FROM OCCUPIED SET POINTS AND OUTSIDE AIR TEMPERATURE.
C. ECONOMIZER MODE DECISION: ON A FALL IN OUTDOOR AIR TEMPERATURE BELOW 72°F AND OUTDOOR AIR ENTHALPY 2 BTU/LB BELOW RETURN AIR ENTHALPY, ENABLE TO ECONOMIZER MODE. ON A RISE IN OUTDOOR AIR
TEMPERATURE ABOVE 75 °F OR OUTDOOR AIR ENTHALPY ABOVE RETURN AIR ENTHALPY, DISABLE TO ECONOMIZER MODE.
D. DEHUMIDIFICATION MODE DECISION: ON A RISE RETURN AIR RELATIVE HUMIDITY ABOVE 50% RH, ENABLE DEHUMIDIFICATION MODE. ON A FALL RETURN AIR RELATIVE HUMIDITY BELOW 40% RH, DISABLE DEHUMIDIFICATION MODE.
E. SUPPLY STATIC PRESSURE SET POINT RESET: CONTINUOUSLY POLL DAMPER POSITION OF SUPPLY TERMINAL UNITS. ON A FALL IN THE GREATEST TERMINAL UNIT DAMPER POSITION BELOW 90% OPEN, GRADUALLY RESET SUPPLY
STATIC PRESSURE SET POINT TOWARDS MINIMUM STATIC PRESSURE SET POINT. ON A RISE IN THE GREATEST TERMINAL UNIT POSITION ABOVE 95% OPEN, GRADUALLY RESET SUPPLY STATIC PRESSURE SET POINT TOWARDS
MAXIMUM STATIC PRESSURE SET POINT.
F. SUPPLY AIR TEMPERATURE SET POINT RESET:
1. WHEN RETURN AIR RELATIVE HUMIDITY IS BELOW 40%, ENABLE SUPPLY AIR TEMPERATURE SET POINT RESET BASED ON COOLING DEMAND. CONTINUOUSLY POLL COOLING DEMAND OF ASSOCIATED TERMINAL UNITS. ON A FALL
IN COOLING DEMAND, GRADUALLY RESET SUPPLY AIR TEMPERATURE SET POINT TOWARD 60°F. ON A RISE IN DEMAND, GRADUALLY RESET SUPPLY AIR TEMPERATURE SET POINT TOWARDS 55°F. WHEN RETURN AIR RELATIVE
HUMIDITY IS ABOVE 50%, DISABLE SUPPLY AIR TEMPERATURE SET POINT RESET BASED ON COOLING DEMAND AND RESET SUPPLY AIR TEMPERATURE SET POINT TO 55°F.
2. IN MORNING WARM-UP MODE, ON A FALL AVERAGE ZONE SPACE TEMPERATURE BELOW ITS OCCUPIED SPACE TEMPERATURE SET POINT, INCREASE SUPPLY AIR TEMPERATURE SET POINT TOWARDS 85°F. ONE A RISE IN AVERAGE
ZONE TEMPERATURE ABOVE SET POINT, DECREASE SUPPLY AIR TEMPERATURE TOWARDS 55°F.
3. IN DEHUMIDIFICATION MODE, RESET THE SUPPLY AIR TEMPERATURE SET POINT TO 52°F.
G. SUPPLY FAN START/STOP CONTROL:
1. IN OCCUPIED OR MORNING WARM-UP MODE, OPERATE THE SUPPLY FAN CONTINUOUSLY.
2. IN UNOCCUPIED MODE, CYCLE THE SUPPLY FAN ON AND OFF TO SATISFY ASSOCIATE ZONE TEMPERATURE SET POINTS. ON A FALL IN ANY ASSOCIATED ZONE SPACE TEMPERATURE BELOW ITS UNOCCUPIED SPACE
TEMPERATURE HEATING SET POINT OR ON A RISE ABOVE ITS UNOCCUPIED SPACE TEMPERATURE COOLING SET POINT, ENERGIZE THE SUPPLY FAN. ON A RETURN IN ASSOCIATE ZONE SPACE TEMPERATURE WITHIN UNOCCUPIED
SET POINTS, DEENERGIZE THE SUPPLY FAN. MAINTAIN A 5°F DEAD BAND BETWEEN ENERGIZING AND DEENERGIZING THE SUPPLY FAN.
H. SUPPLY FAN SPEED CONTROL: ON A FALL IN SUPPLY STATIC PRESSURE BELOW SET POINT, INCREASE SUPPLY FAN SPEED. ON A RISE IN STATIC PRESSURE, REVERSE THE SEQUENCE.
|. RETURN FAN SPEED CONTROL: ON A FALL IN RELIEF AIR PLENUM STATIC PRESSURE BELOW SET POINT, INCREASE RETURN FAN SPEED. ON A RISE IN STATIC PRESSURE, REVERSE THE SEQUENCE.
J. SUPPLY AIR TEMPERATURE CONTROL:
1. WHEN THE SUPPLY FAN IS ENERGIZED, ON A RISE IN SUPPLY AIR TEMPERATURE ABOVE SET POINT, MODULATE THE CHILLED WATER COOLING COIL CONTROL VALVE OPEN. ON A FALL IN SUPPLY AIR TEMPERATURE BELOW SET
POINT, REVERSE THE SEQUENCE. OF A FURTHER FALL IN SUPPLY AIR TEMPERATURE, MODULATE THE HOT WATER PREHEAT COIL CONTROL VALVE OPEN. ON A RISE IN SUPPLY AIR TEMPERATURE ABOVE SET POINT, REVERSE THE
SEQUENCE. WHEN THE PREHEAT COIL CONTROL VALVE IS FULLY CLOSED DEENERGIZE THE PREHEAT COIL PUMP, UNLESS OUTDOOR AIR TEMPERATURE IS BELOW 38°F, ENERGIZE THE PREHEAT COIL PUMP TO RUN
CONTINUOUSLY. WHEN THE SUPPLY FAN IS DEENERGIZE, CLOSE THE CHILLED WATER COOLING COIL CONTROL VALVE AND HOT WATER REHEAT COIL UNLESS OUTDOOR AIR TEMPERATURE IS BELOW 38°F, ENERGIZE THE HOT
WATER PREHEAT COIL CIRCULATION PUMP AND MODULATE THE HOT WATER PREHEAT COIL CONTROL VALVE TO MAINTAIN HOT WATER PREHEAT COIL DISCHARGE AIR TEMPERATURE AT 55°F.
2. IN ECONOMIZER MODE, CLOSE THE CHILLED WATER COOLING COIL CONTROL VALVE. ON A RISE IN SUPPLY AIR TEMPERATURE ABOVE SET POINT, MODULATE THE OUTDOOR AIR DAMPER AND RELIEF AIR DAMPER OPEN AND THE
RETURN AIR DAMPER CLOSED. ON A FURTHER RISE IN SUPPLY AIR TEMPERATURE ABOVE SET POINT, MODULATE THE CHILLED WATER CONTROL VALVE OPEN. ON A FALL IN SUPPLY AIR TEMPERATURE, REVERSE THE SEQUENCE.
ON A FURTHER FALL IN SUPPLY AIR TEMPERATURE BELOW SET POINT, MODULATE THE HOT WATER PRE-HEAT COIL CONTROL VALVE OPEN. ON A RISE IN SUPPLY AIR TEMPERATURE, REVERSE THE SEQUENCE.
K. OUTDOOR AIRFLOW CONTROL:
1. IN OCCUPIED MODE, CONTROL THE OUTSIDE AIR DAMPER AND RETURN AIR DAMPER TO MAINTAIN OUTSIDE AIRFLOW AT SET POINT UNLESS OVERRIDE BY ECONOMIZER MODE. ON A FALL IN OUTDOOR AIRFLOW BELOW SET
POINT, MODULATE OUTDOOR AIR DAMPER OPEN AND RETURN AIR DAMPER CLOSED. ON A RISE IN OUTDOOR AIRFLOW, REVERSE THE SEQUENCE.
2. IN MORNING WARM-UP OR UNOCCUPIED MODE, CLOSE THE OUTDOOR AIR AND RELIEF AIR DAMPERS AND OPEN THE RETURN AIR DAMPER UNLESS OVERRIDDEN BY ECONOMIZER MODE.
L. DIRTY FILTER ALARM: ON A RISE IN FILTER DIFFERENTIAL PRESSURE ABOVE SET POINT, GENERATE AN ALARM.
M. FREEZESTAT ALARM: ON FREEZESTAT ACTIVATION, DEENERGIZE THE SUPPLY AND RETURN FAN, CLOSE THE OUTDOOR AIR DAMPER AND RELIEF AIR DAMPER, OPEN THE RETURN AIR DAMPER, CLOSE THE CHILLED WATER
COOLING COIL CONTROL VALVE, OPEN THE HOT WATER PRE-HEAT COIL CONTROL VALVE AND GENERATE AN ALARM.
N. HIGH / LOW STATIC PRESSURE SWITCH ALARM: ON HIGH OR LOW STATIC PRESSURE SWITCH ACTIVATION, DEENERGIZE THE SUPPLY AND RETURN FAN, CLOSE THE OUTDOOR AIR DAMPER AND RELIEF AIR DAMPER, OPEN THE
RETURN AIR DAMPER AND CLOSE THE CHILLED WATER COOLING COIL CONTROL VALVE AND HOT WATER PRE-HEAT COIL CONTROL VALVE UNLESS OUTDOOR AIR TEMPERATURE IS BELOW 38°F, ENERGIZE THE HOT WATER PREHEAT
COIL CIRCULATION PUMP AND MODULATE THE HOT WATER PREHEAT COIL CONTROL VALVE TO MAINTAIN HOT WATER PREHEAT COIL DISCHARGE AIR TEMPERATURE AT 55°F AND GENERATE AN ALARM.
0. RETURN DUCT SMOKE DETECTOR ALARM: ON RETURN DUCT SMOKE DETECTOR ACTIVATION, DEENERGIZE THE SUPPLY AND RETURN FAN, CLOSE THE SUPPLY AIR SMOKE DAMPER, RETURN AIR SMOKE DAMPER, OUTDOOR AIR
DAMPER AND RELIEF AIR DAMPER, OPEN THE RETURN AIR DAMPER AND CLOSE THE CHILLED WATER COOLING COIL CONTROL VALVE AND HOT WATER PRE-HEAT COIL CONTROL VALVE UNLESS OUTDOOR AIR TEMPERATURE IS
BELOW 38°F, ENERGIZE THE HOT WATER PREHEAT COIL CIRCULATION PUMP AND MODULATE THE HOT WATER PREHEAT COIL CONTROL VALVE TO MAINTAIN HOT WATER PREHEAT COIL DISCHARGE AIR TEMPERATURE AT 55°F AND
GENERATE AN ALARM.
VAV AIR HANDLING UNIT
Scale: NO SCALE
NOTE:

RTU-1 TO BE PROVIDED BY OWNER, INSTALLED BY
CONTRACTOR. ALL NECESSARY CONNECTIONS TO RTU-1
TO BE PROVIDED BY CONTRACTOR.

©2023 AECOM Corporation

Virginia Tech
295 West Campus Drive
Blacksburg, VA 24060
540.231.0412 tel
www.vt.edu

CONSULTANT

AECOM

10 South Jefferson Street, Suite 1600
Roanoke, Virginia 24011
540.857.3100 tel

www.aecom.com

REGISTRATION

ISSUE/REVISION

| 101/26/2024 | FINAL WORKING DRAWINGS

I/R DATE

DESCRIPTION

KEY PLAN

PROJECT NUMBER

60707113

SHEET TITLE

MECHANICAL CONTROLS

SHEET NUMBER

M-702



DiMarcoD
Text Box
NOTE: 

RTU-1 TO BE PROVIDED BY OWNER, INSTALLED BY CONTRACTOR. ALL NECESSARY CONNECTIONS TO RTU-1 TO BE PROVIDED BY CONTRACTOR.


A=COM

PROJECT

o — — — — VIRGINIA TECH -

| TAILOR SHOP

AIRFLOW Al — PS EA
RENOVATION
SUPPLY MD-1 HW SUPPLY 7 Al | SPACE TEMPERATURE P ROJ ECT
AR FC AR
EXHAUST MD-1 EXHAUST
— — |- — Al SPACE TEMPERATURE SET POINT ADJUSTMENT AIR FC AIR CLIENT
= _..:l
T — |
HW VALVE AO— — — — — — —EA ﬂX& | EA DAMPER DO— — — EA -l
| EA DAMPER STATUS o — — Virginia Tech
HWR () | 295 West Campus Drive
| Blacksburg, VA 24060
HWS () | 540.231.0412 tel
| MS — — — DI | EA FAN STATUS www.vt.edu
DISCHARGE AIR TEMPERATURE Al
[ CONSULTANT
L 10 South Jefferson Street, Suite 1600
DO| EA FAN START/STOP Roanoke, Virginia 24011
540.857.3100 tel
Www.aecom.com
TYPICAL VAV TERMINAL UNIT WITH HOT WATER REHEAT AND PERIMETER RADIATION (TU- ) SEQUENCE OF OPERATION
A. GENERAL: PRESSURE INDEPENDENT THROUGH ITS OPERATING RANGE. CONTROL TO MAINTAIN ZONE TEMPERATURE. TYPICAL VARIABLE AIR VOLUME EXHAUST FAN (EF- ) SEQUENCE OF OPERATION
B. SCHEDULING: OPERATE OCCUPIED OR UNOCCUPIED MODE BASED ON TIME OF DAY SCHEDULING. DURING OCCUPIED MODE OR MORNING WARM-UP MODE, MAINTAIN OCCUPIED
SPACE TEMPERATURE SET POINT OF 72°F AND OCCUPIED MINIMUM AIRFLOW SET POINT. DURING UNOCCUPIED MODE, MAINTAIN UNOCCUPIED SPACE TEMPERATURE HEATING SET A. SCHEDULING: OPERATE OCCUPIED OR UNOCCUPIED BASED ON TIME OF DAY SCHEDULING.
POINT OF 60°F, UNOCCUPIED SPACE TEMPERATURE COOLING SET POINT OF 80°F, AND UNOCCUPIED MINIMUM AIRFLOW SET POINT. B EXHAUST FAN START/STOP CONTROL:
1. SPACE TEMPERATURE SET POINT ADJUSTMENT: ALLOW SET POINT ADJUSTMENT AT SPACE TEMPERATURE SENSOR AND LIMIT ADJUSTMENT TO = 3°F. 1. IN OCCUPIED MODE, OPEN THE EXHAUST FAN ISOLATION DAMPER AND ENERGIZE THE EXHAUST FAN TO RUN
2. UNOCCUPIED MODE OVERRIDE PUSH BUTTON: UPON ACTIVATION OF THE SPACE SENSOR UNOCCUPIED MODE OVERRIDE PUSH BUTTON, OPERATE OCCUPIED AND DISABLE CONTINUOUSLY.
DEMAND CONTROLLED VENTILATION FOR 2 HOURS. 2. IN UNOCCUPIED MODE, DEENERGIZE THE EXHAUST FAN AND CLOSE THE EXHAUST AIR DAMPER.
3. DEMAND CONTROLLED VENTILATION: IN OCCUPIED MODE, RESET MINIMUM AIRFLOW SET POINT BASED ON ZONE OCCUPANCY. IF SPACE OCCUPANCY SENSOR(S) HAVE NOT
SENSED ACTIVITY IN THE ZONE FOR 30 MINUTES, RESET MINIMUM AIRFLOW TO MINIMUM UNOCCUPIED AIRFLOW SET POINT. UPON ACTIVATION OF ANY SPACE OCCUPANCY
SENSOR, RESET MINIMUM AIRFLOW TO MINIMUM OCCUPIED AIRFLOW SET POINT.
C. SPACE TEMPERATURE CONTROL: ON A RISE IN SPACE TEMPERATURE ABOVE SET POINT, RESET AIRFLOW SET POINT TOWARDS MAXIMUM AIRFLOW SET POINT. ON A FALL IN SPACE
TEMPERATURE BELOW SET POINT, RESET AIRFLOW SET POINT TOWARDS MINIMUM AIRFLOW SET POINT. ON A FURTHER FALL IN SPACE TEMPERATURE, RESET AIRFLOW SET POINT
TO MINIMUM HEATING AIRFLOW SET POINT AND MODULATE THE HOT WATER CONTROL VALVE OPEN. ON A RISE IN SPACE TEMPERATURE, REVERSE THE SEQUENCE. MAINTAIN A 5°F
DEAD BAND BETWEEN HEATING AND COOLING MODES.
D. AIRFLOW CONTROL: ON A FALL IN AIRFLOW BELOW SET POINT, MODULATE THE DAMPER OPEN TO MAINTAIN AIRFLOW AT SET POINT. ON A RISE IN AIRFLOW ABOVE SET POINT,
REVERSE THE SEQUENCE.
2 | EXHAUST FAN
| Scale: NONE
1 | SUPPLY TERMINAL UNIT - VARIABLE VOLUME
| Scale: NO SCALE
REGISTRATION
I— — — — — —DOJ| FAN START/STOP
|
RETURN EC SUPPLY
AIR AIR
|— — Al | SPACE TEMPERATURE
| |
ELEC HEAT Do————————J

TYPICAL ELECTRIC UNIT HEATER (UH-1, UH-2, UH-3) SEQUENCE OF OPERATION ISSUE/REVISION

A. GENERAL: CONTROL TO MAINTAIN ZONE TEMPERATURE.

B. SCHEDULING: OPERATE THE UNIT HEATER CONTINOUSLY.
C. SUPPLY FAN START/STOP CONTROL:

1. IN OCCUPIED MODE, OPERATE THE SUPPLY FAN CONTINUOUSLY.
D. SPACE TEMPERATURE CONTROL: ON A FALL IN SPACE TEMPERATURE BELOW SET POINT OF 50°F, ENERGIZE THE FAN AND ITS ELECTRIC HEAT. ON A RISE IN

SPACE TEMPERATURE ABOVE SET POINT, REVERSE THE SEQUENCE.
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