MECHANICAL SYMBOLS

MECHANICAL ABBREVIATIONS

GENERAL MECHANICAL SYMBOLS
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1. KEYNOTE NUMBER 1, 2, 3...

2. DEMOLITION KEYNOTE LETTER A, B, C...
AL_EQUIP TAG

1. MECHANICAL EQUIPMENT TYPE

2. EQUIPMENT NUMBER

DETAIL TAG
1. DETAIL NUMBER
2. SHEET NUMBER

SECTION _TAG
1. SECTION NUMBER
2. SHEET NUMBER

LINETYPE INDICATES NEW DUCTWORK
AND PIPING

LINETYPE INDICATES EXISTING DUCTWORK
AND PIPING TO BE REMOVED

LINETYPE INDICATES EXISTING DUCTWORK
AND PIPING TO REMAIN

NEW WORK CONNECTION

HVAC PIPING SYMBOLS

bt try bloled B bvddedd b}

1
=¥
7

SEEXRXY

—LPS

GATE VALVE

(OR OTHER TYPE VALVE WHERE SPECIFIED)
GLOBE VALVE

CHECK VALVE

3—WAY VALVE

3—-WAY PNEUMATIC CONTROL VALVE

3—WAY PNEUMATIC CONTROL VALVE
WITH POSITIONER

4—WAY VALVE
RELIEF VALVE

PRESSURE REDUCING VALVE
CONTROL VALVE—ELECTRONIC
CONTROL VALVE—SOLENOID
STRAINER “
THERMOMETER & SEPARABLE SOCKET
PRESSURE GAUGE W/ GAUGE COCK
DIAPHRAM VALVE

ANGLE VALVE-VERTICAL

ANGLE VALVE—HORIZONTAL

UNION

BALANCING VALVE

CIRCUIT SETTER

PLUG VALVE

NEEDLE VALVE

BUTTERFLY VALVE

BALL VALVE

PIPE RUN UP

PIPE RUN DOWN

PIPE DROP

FLOW DIRECTION

PITCH DIRECTION

LOW PRESSURE STEAM

HVAC PIPING SYMBOLS (CONTINUED)

FIRE PROTECTION PIPING SYMBOLS (CONTINUED)

sl PC e
e PC e
JEY ¢ S
— MU —
—HWS —
—HWR —

PLUMBING

LOW PRESSURE CONDENSATE
PUMPED CONDENSATE

LOW PRESSURE NATURAL GAS
MAKEUP WATER

HOT WATER SUPPLY

HOT WATER RETURN
REFRIGERANT DISCHARGE
CONDENSER WATER SUPPLY

CONDENSER WATER RETURN
CHILLED WATER SUPPLY
CHILLED WATER RETURN
REFRIGERANT DISCHARGE
REFRIGERANT SUCTION
REFRIGERANT LIQUID
GLYCOL SUPPLY

GLYCOL RETURN

PIPE ANCHOR

PIPE GUIDE

EXPANSION JOINT
EXPANSION LOOP
FLEXIBLE CONNECTION

REDUCER, CONCENTRIC
REDUCER, ECCENTRIC

AIR VENT, MANUAL
AR VENT, AUTOMATIC
PRESSURE & TEMPERATURE TAP

STEAM TRAP

PIPING SYMBOLS

—HW —
— HWR—

POTABLE HOT WATER
POTABLE HOT WATER RETURN
POTABLE COLD WATER
SANITARY VENT

SANITARY DRAIN

STORM PIPING

SEWER
WALL CLEANOUT
FLOOR CLEANOUT

FLOOR DRAIN
ROOF DRAIN

FIRE PROTECTION PIPING SYMBOLS

— Faee
o SP
e PA e

—DLSP—

FIRE STANDPIPE PIPING
SPRINKLER PIPING
PRE~ACTION PIPING
DELUGE SPRINKLER PIPING

= FS—  FIRE SUPPRESSANT PIPING
~e}Ymm  SLOPE CHANGE IN PIPE ELEVATION

ALARM CHECK VALVE

PRE~ACTION VALVE
FIRE DEPARTMENT SIAMESE CONNECTION

~
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VENTILATION SYMBOLS

{:@ SUPPLY DUCT UP

E& SUPPLY DUCT DOWN

EN RETURN OR EXHAUST DUCT UP
EN RETURN OR EXHAUST DUCT DOWN

SUPPLY AIR TERMINAL

RETURN AIR TERMINAL

ROUND SUPPLY AIR TERMINAL
SQUARE ELBOW WITH TURNING VANES
SQUARE TO ROUND TRANSITION
FLEXIBLE DUCT

FLEXIBLE DUCT TURN

VARIABLE AIR VOLUME BOX

VARIABLE AIR VOLUME BOX W/ REHEAT

BOOSTER COIL, DUCT MOUNTED
DUCT SHOE WITH DAMPER

THERMOSTAT / TEMPERATURE SENSOR
HUMIDITY SENSOR

VOLUME DAMPER

MOTORIZED DAMPER

MOTORIZED HALON DAMPER

FIRE DAMPER

TRANSFER DUCT W/REGISTERS

DOOR TRANSFER GRILLE

VAC TERMINAL TA
< 1. TERMINAL TYPE
2.=35 5 ARFLOW CFM
3. TERMINAL FUNCTION
(S—SUPPLY, R—RETURN, E—EXHAUST,
TR~TRANSFER)

AC
ACC
ACU

AUTO
AUX

ccP
CcD
CFM
CFs
CH
CHWP
CHWR
CHWRR
CHWS
[+
cisp
CLGLOAD
Cco
COMP
COND
CONN
CONT
[e1)
CIT
cu
CUIN
Cv

cv

221
bbC
DG
DH
o
bIF
DIFF
DIR
DN
Do
op
bPT

21
DT
DK
DWG

AR

AR COMPRESSOR

AR COOLED CONDENSER

AR CONDITIONING UNIT

AR DRYER

APPARATUS DEW POINT

AFTERCOOLER

ABOVE FINISHED FLOOR

ABOVE FINISHED GRADE

ANALOG INPUT

AIR MONITORING SYSTEM

ANALOG QUTPUT

AIR SEPARATOR

AR SOLENOID VALVE

ATMOSPHERE

AUTOMATIC

AUXILIARY

AVERAGE WATER TEMPERATURE

BAROMETER (—TRIC)

BAROMETIC PRESSURE

BACK DRAFT DAMPER

BACKFLOW PREVENTER

BRAKE HORSEPOWER

BOTTOM OF DUCT

BOTTOM OF PIPE

BOTIOM OF TRAY

BRITISH THERMAL UNIT

BRITISH THERMAL UNITS PER
HOUR

COMPRESSED AIR

COOLING COlL

CENTRAL CONTROL PANEL

CONDENSATE. DRAIN

CUBIC FEET PER MINUTE

CUBIC FEET PER SECOND

CABINET HEATER

CHILLED WATER PUMP

CHILLED WATER RETURN

CHILLED WATER REVERSE RETURN

CHILLED WATER SUPPLY

CAST IRON

CAST IRON SOIL (SEWER) PIPE
COOLING LOAD

CARBON MONOXIDE, CLEANOUT
COMPRESSOR

CONDENS(~ER, —ING, —ATION, —ATE}

CONNECT(ION)
CONTINU(E, ATION, OUS)
COOLING TOWER
CHEMICAL TREATMENT TANK
CONDENSING UNIT
CUBIC INCH
COEFFICIENT, VALVE FLOW
CONSTANT VOLUME, CONTROL
VALVE
COLD WATER
COLD POTABLE WATER PUMP
CONDENSER WATER RETURN
CONDENSER WATER SUPPLY
CONDENSER WATER TANK
DISCHARGE AR
DRY—BULB TEMPERATURE
DIRECT DIGITAL CONTROL.
DOOR GRILLE
DOOR. HEATER
DIGITAL INPUT
DIFFERENCE, DELTA
DIFFUSER
DIRECT
DOWN
DIGITAL GUTPUT
DEW POINT
DIFFERENTIAL PRESSURE
TRANSMITTER
DUCT SILENCER, DOWNSPOUT
DRAIN TILE
DIAPHRAGM TANK
DRAWING
DIRECT EXPANSION
ENTERING AIR TEMPERATURE
EXHAUST DISCHARGE
EXHAUST FAN
EFFICIENCY
EXHAUST RETURN
EXTRA STRONG VITREOUS CLAY
PIPE

EUH
EVAP
EWC

EXH
EXP
EXPL
FA
FAG
FCO
FCcU

GFPD
GPH
GPM
GPS
HB
HC
HCP
HEV
HG
HG
HGR

S

HP
HR

HTD
HTG
HTR

HVAC

ENTERING TEMPERATURE,
EXPANSION TANK
ELECTRIC UNIT HEATER

LVR
Lw
LwT

EVAPORATE (-E, —ING, —ED, —OR) M

ELECTRIC WATER COOLER
ENTERING WATER TEMPERATURE
EXHAUST

EXPANSION

EXPANSION LOOP

FIRE ALARM

FIRE ALARM GONG

FLOOR CLEANOUT

FAN COIL UNIT

FIRE DAMPER/FLOOR DRAIN
FIRE DEPARTMENT CONNECTION
FIRE EXTINGUISHER

FIRE EXTINGUISHER CABINET
FIRE HOSE

FIRE HOSE CABINET '
FUME HOOD EXHAUST
FIRE HOSE RACK

FIRE HYDRANT

FITTING
FIXTURE

FIRE LINE

FLUID

FULL LOAD AMPS

FLANGE

FIRE PROTECTION, FIRE PUMP
FREEZING POINT

FEET PER MINUTE

FEET PER SECOND

FLOW RATE

FLOW SWITCH

FREEZE STAT

FIN TUBE RADIATION
GALVANIZED

GRAVITY DAMPER
GALLONS PER DAY
GALLONS PER HOUR
GALLONS PER MINUTE
GALLONS PER SECOND
HOSE BB

HEATING COIL

HEATING COIL PUMP
HAND EXPANSION VALVE
MERCURY

HEAT GAIN

HOT GAS REGULATOR
HEIGHT OF INSTRUMENT
HIGH POINT, HORSEPOWER
HUMIDITY RATIO

HEIGHT

HEAT DETECTOR

HEAT OR HEATING

HEATER

HEATING VENTILATING UNIT
HEATING/VENTILATING /AIR

CONDITIONING
HEATING & VENTILATING UNIT
PUMP

HOT WATER

HOT .WATER PUMP
HYDRAULIC

INSIDE DIAMETER
INDICATED HORSEPOWER
INCREASER

INTERFACE PANEL
INTERNATIONAL PIPE STD
INDIRECT WASTE

KILOWATTS

LEAVING AIR TEMPERATURE
LAVATORY

LATENT HEAT

LATENT HEAT GAIN

LINEAR
LINEAR FEET

LQuID

LOW LIMIT RELAY

LOG MEAN TEMP DIFFERENCE
LOCAL PANEL

LOW PRESSURE

LOW POINT

LOCKED ROTOR AMPS
LQUID SOLENOID VALVE
LEAVING TEMPERATURE
LEAST TEMP DIFFERENCE

MA
MAT
MBH

MCC
MD
MET
MOCP

MTD
MU
MWP
N/A
NC

NFWH
NIC
NK
NO
NRS
OA
08D
oD
oL
0S&Y

ov
ow

PBD

PCF

PD

PESW

PF

PH

Pl

PV

PLF

PNEU

PNL

PPM

P&T
PRESS
PRESSDIFF

PRP
PRR
PRS
PRV
PS
Psic
PSV
QT

RA
RAD
RAD
RCU
RE
RECIRC
RED
REFR
REFRIG
REG
RET
REV
RH

RH
RPM
RPS
RR
RTD

RV
SAT
SB
SCFM
SD

SEG
SEW
SH
SHG
SHT
SL

LOUVER
LOW WATER
LEAVING WATER TEMPERATURE
METER
MIXED AR
MIXED AIR TEMPERATURE
BRITISH THERMAL UNITS
(THOUSANDS)
MOTOR CONTROL CENTER
MOTORIZED DAMPER
MEAN EFFECTIVE TEMPERATURE
MAXIMUM OVERCURRENT
PROTECTION (AMPS)
MEAN TEMPERATURE DIFFERENCE
MAKE—UP WATER
MAXIMUM WORKING PRESSURE
NOT APPLICABLE
NOISE CRITERIA, NORMALLY
CLOSED
NON—-FREEZING WALL HYDRANT
NOT IN CONTRACT
NECK
NORMALLY OPEN
NON-RISING STEM (VALVE)
OUTSIDE AR
OPPOSED BLADE DAMPER
OUTSIDE DIAMETER
OVERLOAD
OUTSIDE SCREW AND YOKE
(VALVE)
OQUTLET VELOCITY
OPEN WASTE
PARALLEL BLADE DAMPER
POUNDS PER CUBIC FEET
PUMP DISCHARGE
PNEUMATIC—ELECTRIC SWITCH
PREFILTER
PREHEAT
PRESSURE INDICATOR
POST INDICATOR VALVE
POUNDS PER LINEAL FEET
PNEUMATIC
PANEL
PARTS PER MILLION
PRESSURE & TEMPERATURE
PRESSURE
PRESSURE DROP, PRESSURE
DIFFERENCE
PERIMETER RADIATION PUMP
PERIMETER RADIATION RETURN
PERIMETER RADIATION SUPPLY
PRESSURE REDUCING VALVE
PLUMBING STACK
P.S.L. GAGE
PILOT SOLENOID VALVE
QUART
RETURN AIR
RADIATION
REFRIGERATED AIR DRYER
REMOTE CONTROL UNIT
ROOF EXHAUST FAN
RECIRCULATE
REDUCER
REFRACTORY
REFRIGERANT (12, 22, ETC.)
REGISTER
RETURN
REVOLUTIONS
REHEAT
RELATIVE HUMIDITY
REVOLUTIONS PER MINUTE
REVOLUTIONS PER SECOND
RETURN REGISTER
RESISTANCE TEMPERATURE
DETECTOR
RELIEF VENT
SATURATION
SETTLING BASIN
CFM, STANDARD CONDITIONS
SUPPLY DIFFUSER, SMOKE
DETECTOR, STORM DRAIN
SEGMENT
SEWER
SENSIBLE HEAT
SENSIBLE HEAT GAIN
SHEET
SEA LEVEL

SOL
SP

SP
SPD
SPGR
SPHT
SPKLR
SPLY
SPLYAIR
SPM
SPT
SPVOL
SR

ss

ssv
STDGPH
ST™

sV

sYs

T

TAB

C
TCC

TCP

™

TEMP

6

™

THRM

T
TONSREFR
TRANSF

s
TSP
m
™
U

uB

UH
UNO
UR
UVENT

w/
W/0
ws
we
WFS
WH
WM
wp

XH

SOLENOID
STATIC PRESSURE

SUMP PUMP

SPLITTER DAMPER
SPECIFIC GRAVITY
SPECIFIC HEAT

SPRINKLER

SUPPLY
SUPPLY AR

SPRINKLER MAIN

STATIC PRESSURE TRANSMITTER
SPECIFIC VOLUME

SUCTION REGULATOR, SUPPLY

REGISTERS

SERVICE SINK

STEAM SOLENOID VALVE
GPH, STANDARD

STEAM

SAFETY/RELIEF VALVE
SYSTEM

TANK OR THERMOSTAT
TESTING ADJUSTING &

BALANCING

THERMOCOUPLE
TEMPERATURE CONTROL
CONTRACTOR
TEMPERATURE CONTROL PANEL
TEMPERATURE DIFFERENCE
TEMPERATURE

TRANSFER GRILLE

TOP HORIZONTAL

THERM (—AL)
TEMPERATURE INDICATOR
TONS OF REFRIGERATION
TRANSFORMER

TP SPEED

TOTAL STATIC PRESSURE
TEMPERATURE TRANSMITTER
TEMPERED WATER

HEAT TRANSFER COEFFICIENT
UP BLAST

UNIT HEATER

UNLESS NOTED OTHERWISE
URINAL

UNIT VENTILATOR

VOLTS /VENT

VALVE

VACUUM

VAPOR PRESSURE
VARWABLE

VARIABLE AIR VOLUME
VACUUM BREAKER
VOLUME DAMPER

VELOCITY

VELOCITY PRESSURE
VENTILATION
VIBRATION ISOLATOR
VISCOSITY

VENT PIPE

VELOCITY PRESSURE

TRANSMITTER

VENT THRU ROOF

WASTE, WATTS

WITH

WITHOUT

WET BULB

WATER CLOSET

WASTE FLOW SWITCH

WALL HUNG, WATER HEATER
WATER METER

WORKING PRESSURE
WATER

EXTRA HEAVY
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AIR HANDLING UNIT SCHEDULE
SUPPLY FAN SECTION COOLING COIL. EWT= 45° F LWT= 56 F ETHYLENE GLYCOL 50% BY WEIGHT) HOT WATER HEATING COIL (WATER) MANUFACTURER
UNIT LOCATION SERVES TSP | ESP. EAT F| AT F | FV. | AR TOTAL WATER | FACE FINS EAT | LAT | FV. | AR TOTAL EWT | LWT FINS | WATER AND REMARKS
NO. oM |"we|"we. | BHP | HP | V/F/HZ FPM | P.D. BTY/ GPM P.D. AREA PER | cRoumNG | F | F | FPM | PD. BTU/ GPM F F PER | P.D. MODEL
oB | ws | DB | w8 " We HR FT sQ. FT. IN. * We HR IN. FT
AHU-1 1ST FLOOR MECH. ROOM 1ST & 2ND. FLOOR | 36,000 | 5.00 | 3.20 | 37.8 | 50 | 480/3/60| 80 | 67 | 55.3 | 54.9| 488 | 0.91| 1,334,800 | 290 15.1 73.8 ] DOUBLE | 65 |925] 596 | 027 1,067,800 | 120 | 180 | 160 8 25.1 CARRIER 39T — 74 12
AHU-2 |~ 4TH FLOOR MECH. ROOM 3RD. & 4TH FLOOR | 36,000 | 5.00 | 3.20 | 37.8 | 50 | 480/3/60 | 80 | 67 | 553|549 488 | 091] 1334900 | 290 15.1 73.8 8 DOUBLE | 65 |925| 596 |027| 1,067,800 | 120 | 180 | 160 8 25,1 CARRIER 39T — 74 2
NOTES:
1. ACCESS TO COIL SHALL BE LIMITED TO ONE SIDE ONLY. HEADERS FOR COILS SHALL BE LOCATED ON ONE SIDE ONLY.
2. PROVIDE 35% FILTERS IN THE FILTER MIXING BOX SECTION. FILTERS SHALL BE REPLACED ON A SCHEDULED BASIS. HIGH STATIC ALARM SHALL BE
SOUNDED IF HIGH FILTER STATIC IS REACHED.
AIR COOLED SCREW CHILILER SCHEDULE
CHILLED WATER (E.C. 50%) CONDENSER DATA REFRIGERANT DATA ELECTRICAL DATA
UNIT LOCATION SERVING CAPACTY TOTAL VOLTS/ | FULL | MAX. | P'WIRED INTER- | REMOTE MANUFACTURER REMARKS
NO. TONS GPM | MAX. | EWT | wT | FaNs | FAN DA | HP |v/z TYPE WEIGHT @ LOAD | FUSE LOCKED | CONTROL AND
P.D. (N (LB) 60 Hz | AMPS | SIZE | Y/N WITH DEVICES MODEL
ACH—1| 4TH FLOOR ROOF ENTIRE BLDG. 200 579 | 19 54 | 44 | 14 28 |1-1/2] 480/3/60 | R-22 430 480/3 433 | 500 Y N N MCQUAY ALS205A
EXHAUST FAN SCHEDULE
ONIT FAN FAN WHEEL SP. FAN | VOLTS/F MOTOR | MOTOR | DISCH | PWIRED | INTER— REMGTE BASED ON
LOCATION SERVING CAPACITY DIAMETER iN OF ARRANGEMENT DRIVE HP STARTER | SWITCH LOCKED | CONTROL MANUFACTURER REMARKS
NO. CPM RPM INCHES WATER BHP 60 Hz Y/N Y/N Y/N WITH DEVICES AND_MODEL
EF—1 1ST FLOOR MECH, ROOM AHU—1 33000 1336 50 1.00 TUBULAR CENTRIFUGAL BELT | 27.8 | 480/3/60 | 30 1725 Y Y Y AHU~1 N GREENHECK 36—TCF
EF-2 4TH FLOOR MECH. ROOM AHU~2 33000 1321 50 0.75 TUBULAR CENTRIFUGAL BELT | 265 | 480/3/60 | 30 1725 Y Y Y AHU—2 N GREENHECK 36-TCF
TE—1 ROOF TOILETS ON FLOORS 1/2 2430 1507 18 0.75 CENTRIFUGAL BELT | 0.71] 208/3/60 | 3/4 | 1725 Y Y Y N N GREENHECK GB—140-7 N
DU P W O TOILETS ON FLOORS 3/4, 4 —~214Q - 1 1507 S IO ORNRELGAL | BELT | 9490/ T/60 Yy 1725 I~~~ [GREENHECK 6B-130-8, /\
SEF—1 ATRIUM ROOF [V SMIOKE EXHAUST 45000 P 82 0.50 ROOF PROPELLER FAN BULT | 7.28 | 208/3/60 |7 1/2| 1725 Y Y Y AHU-1/2 N GREENHECK RBE-3H72-75 W _° \
_SEF=2 | ATRWM ROOF N SMOKE EXHAUST 000 1 478 82 0.50 ROOF PROPELLER FAN BELT | 7.28 | 208/3/60 |7 1/2]| 1725 Y Y Y AHU-1/2 N GREENHECK RBE-3H72-75 /]
GE-1 ROOF OF BOOKMOBILE T~ “BOOKMOBILE | 1187 - 20 0.375 Z ~Tr76— "N P —Cstar™ =
HE—1 ROOF PAINT HOOD ON 3RD. 1500 1289 16 0.50 CENTRIFUGAL BELT | 0.25 | 120/1/60 | 1/4 | 1725 Y Y Y N SWITCH | GREENHECK GB~130~4
KE—1 WALL OF MECH, ROOM KITCHEN 750 1550 15 0.375 WALL CENTRIFUGAL DIRECT | 0.2 | 120/1/60 | 1/8 | 1580 Y Y Y HOOD N GREENHECK GW—95-D
FAN POWERED CONSTANT VOLUME BOX W/ REHEAT SCHEDULE
S.P. WATER INLET HEATING DATA
UNIT AR FLOW COLUMN IN. SiZE DISCHARGE OVERALL MAX. | FAN HP | FAN VOLTAGE AIR_DATA WATER DATA MANUFACTURER
cPM wo/ W/ IN DIA, SiZE BOX SIZE SP. v/ /Hz. HTU/HR. ENT. LVG, ENT. LVG. GPM | ROWS AND REMARKS
NO. colL CoiL IN, W x H LxWxH °F °F F F MODEL
FP1.1 1550 0,25 0.41 12 20x15 46x48x20 | 0.4 1/3 120/1/60 66,960 55 95 180 160 3.35 2 TITUS MODEL DTQS-5
FP1.2 2100 0.17 0.42 14 20x15 46x48x20 | 042 3/4 208/3/60 90,720 55 95 180 160 4.54 2 TITUS MODEL DTQS—6
FP1.3 900 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/80 38,880 55 95 180 160 1.94 2 TITUS MODEL DTQS—4 N
FP1.4 1500 . 0.25 0.41 12 20x15 46x48x20 | 0.41 1/3 120/1/60 64,800 55 95 180 160 3.24 2 TUS MODEL DTQS—5
FP1.5 1500 0.25 0.41 12 20x15 46x48x20 | 0.4t 1/3 120/1/60 64,800 55 g5 180 160 3.24 2 TITUS MODEL DTQS—5
FP2.1 1050 0.15 0.39 10 16x13 40x36x17 | 0.38 1/3 120/1/60 45,360 55 95 180 160 2.27 2 TTUS MODEL DTQS—4
FP2.2 1200 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 51,840 55 95 180 160 2.59 2 TITUS MODEL DTQS—4
FP2.3 1325 0.25 0.41 12 20x15 48x48x20 | 0.41 1/3 120/1/60 57,240 55 95 180 160 2.86 2 TITUS MODEL DTAS—5
FP2.3A 875 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 37,800 55 95 180 160 1.89 3 TIHUS MODEL DTQS—4
FP2.4 1500 0.25 0.41 12 20x15 46x48x20 | 0.41 1/3 120/1/60 64,800 55 95 180 160 3.24 2 TITUS MODEL DTGS—5
FP2.5 600 0.11 0.23 8 16x13 40x36x17 | 0.23 1/4 120/1/80 25,920 55 95 180 160 1.30 2 TITUS MODEL DTQS~3
FP2.6 750 .11 0.23 8 16x13 40x36x17 | 0.23 1/4 120/1/80 32,400 55 95 180 160 1.62 2 TIUS MODEL DTQS—3
FP2.7 650 0.11 0.23 8 16x13 40x36x17 | 0.23 1/4 120/1/80 28,080 55 95 180 160 1.40 2 TITUS MODEL DTQS~3
FP3.1 1200 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 51,840 55 g5 180 160 2.59 2 TITUS MODEL DTQS—4
FP3.2 1200 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 51,840 55 a5 180 160 2.59 2 TITUS MODEL DTQS—4
FP3.2A 800 0.11 0.23 8 16x13 40x36x17 | 0.23 1/4 120/1/60 34,560 55 95 180 160 1.73 3 TITUS MODEL DTQS—3
FP3.3 600 0.11 0.23 8 16x13 40x36x17 | 023 1/4 120/1/60 25,920 565 95 180 160 1.30 2 TITUS MODEL DTQS—3
FP3.4 720 0.11 0.23 8 16x13 40x36x17 | 0.23 1/4 120/1/60 31,104 55 95 180 160 1.56 2 TIUS MODEL DTQS-3
FP3.5 1100 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 47,520 55 95 180 160 2.38 2 TITUS MODEL DTQS—4
FP3.6 1200 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 51,840 55 95 180 160 2.59 2 TITUS MODEL DTQS—4
FP4.1 1200 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 51,840 55 95 180 160 2.59 2 TITUS MODEL DTQS—4
FP4.1A 800 0.11 0.23 8 16x13 40x36x17 | 0.23 1/4 120/1/60 34,560 55 95 180 160 173 3 TMUS MODEL DTQS—3
FP4.2 1200 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 51,840 55 95 180 160 2.59 2 TITUS MODEL DTQS—4
FP4.2A 1200 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 51,840 58 95 180 160 2.59 3 TIUS MODEL DTQS—4
FP4.3 700 0.11 0.23 8 16x13 40x36x17 | 0.23 1/4 120/1/60 30,240 55 95 180 160 1.51 2 TITUS MODEL DTQS—3
FP4.4 1200 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 51,840 55 95 180 160 2.59 2 TITUS MODEL DTQS—4
FP4.5 1400 0.25 0.41 12 20x15 46x48x20 | 0.41 1/3° 120/1/60 60,480 55 95 180 160 3.02 2 TITUS MODEL DTQS-5
FP4.6 1100 0.15 0.39 10 16x13 40x36x17 | 0.39 1/3 120/1/60 47,520 55 95 180 160 2.38 2 TITUS MODEL DTQS—4
PUMP SCHEDULE
uNIT SERVICE cAP HEAD | VOLT / PH MOTOR MANUFACTURER
NO. LOCATION SERVICE TEMP. TYPE GPM FT. OB0HZ. HP RPM AND REMARKS
F MODEL
P—1 1ST FLOOR MECH, ROOM HEATING HOT WATER 160-200 | END SUCTION 300 40 | 480/3/60 | 7.5 1750 |BELL & GOSSEIT 1510, 2-1/2 BB
P2 1ST FLOOR MECH. ROOM HEATING HOT WATER | 160-200 | END SUCTION 300 40 | 480/3/60 | 7.5 1750 |BELL & GOSSETT 1510, 2~1/2 BB STAND BY
pP-3 2nd FLOOR MECH, ROOM CHILLED WATER (E.C.) 45-55 END SUCTION 600 50 | 480/3/60 | 15 1750 |BELL & GOSSETT 1510, SBC
P-4 3rd FLOOR MECH. ROOM CHILLED WATER (E.G.) 45-55 END SUCTION 600 50 | 480/3/60 | 15 1750 [|BELL & GOSSETT 1510, 5BC STAND BY
P—5A BOILER HWB—1 PRIMARY HEATING HOT WATER 180200 IN-LINE 300 30 | 480/3/60 5 1750 |BELL & GOSSETT SERIES 80, 4xdx7
P-58 BOILER HWB—2 PRIMARY HEATING HOT "WATER 180-200 IN—LINE 300 30 | 4s0/3/60 5 1750 |BELL & GOSSETT SERIES 80, 4x4x7 STAND BY
P~6 AHU—1 HOT WATER LOOP HEATING HOT WATER 160200 IN-LINE 120 30 | 480/3/60 | 1.5 1750 |BELL & GOSSEIT SERIES 80, 3x3x7B
P-7 AHU—2 HOT WATER LOOP HEATING HOT WATER 160200 IN—LINE 120 30 480/3/60 | 1.5 1750 |BELL & GOSSEIT SERIES 80, 3x3x7B
HOT WATER BOILER SCHEDULE
UNIT BOLER DATA WATER HEADER SIZE FLUE VENT MANUFACTURER
LOCATION NO. OF | INPUT | OUTPUT EDR P SIZE WATER GAS TEMP. | SIZE/MODULE | DAMPER FUEL
NO TYPE MODULES | MBH MBH WATER, SF CAL. (IN.) (N) ¢r) (IN.) (Y/N)
HWB—1 1ST FLOOR MECHANICAL ROOM MODULAR 7 2100 1680 9740 50.19 49 3-1/2 2 200 8 Y HYDROTHERM MR—2100—B | NAT. GAS
HWB—2 1ST FLOOR MECHANICAL ROOM MODULAR 7 2100 1680 9740 50.19 49 3-1/2 2 200 8 Y HYDROTHERM MR-2100-B | NAT. GAS
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v AR VOLUME BOX LE MODULE NECKINLET cm!:)l cﬂ?m WALL R S?:TERELULE BASED ON OPPOSED
AR FLOW | SP. WATER TRLET NT. BASED ON TYPE - 2
UNIT - - coLuw iN. INS%I;L Dng(;!ZAé?GE ;?/;Rgg& MAX, (Mlax) MANU;;L%TURER RS size szE RANGE (i_g::?ggﬂ?#) cgth MANUFACTURER MODEL DEML';DEQE?S REMARKS
NO. CFM Py colL N WxH Lxwxt | sp | seace MODEL s A 48x4 (2 SLOTS) AS SHOWN AS SHOWN CEILING STEEL/WHITE TITUS TBD-80 Y
VAV—-1.1 250 1000 0.24 10 14 x 12 24%20%12 0.24 17 TITUS MODEL DESV—3000 s B 24x24 AS SHOWN AS_SHOWN CHILING LAY=IN STEEL/WHITE TS PCS Y
VAV—1.2 265 1050 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV—3000 S c AS SHOWN AS_SHOWN AS _SHOWN DUCT MOUNTED STEEL/WHITE s 300 Y
VAV-1.3 250 1000 0.24 10 14 x 12 24%20x12 0.24 17 TITUS MODEL DESV—-3000 s D 48"x3" (LINEAR) AS SHOWN AS SHOWN CEILING STEEL/WHITE TTUS CT-480 Y
VAV—1.4 350 1400 0.26 12 16 x 15 24x22x15 0.26 17 TMUS MODEL DESV—3000 £ E AS SHOWN AS SHOWN AS SHOWN CEILING STEEL/WHITE s 23R Y
VAV-1.5 175 700 0.26 8 12 x 10 24x18x10 0.26 16 TITUS MODEL DESV~3000 R F 24x24 AS SHOWN AS SHOWN CEILING LAY—IN STEEL/WHITE TTUs PAR N
VAV—1.6 140 550 0.26 8 12 x 10 24x18x10 0,28 18 TITUS MODEL DESV—3000 S G 24x24 AS SHOWN AS SHOWN CEILING W/DUCTED NECK STEEL/WHITE TusS T™C Y
VAV-1.7 270 1080 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV-3000 S H AS SHOWN AS SHOWN AS_SHOWN WALL MOUNTED STEEL/WHITE TS 272RL Y
VAV—1.8 150 600 0.26 8 12 x 10 24x18x10 0.26 16 TITUS MODEL DESV-3000 R J AS SHOWN AS SHOWN AS SHOWN DUCT MOUNTED STEEL/WHITE TUS 350R Y
VAV—2.1 300 1200 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV--3000
VAV-2.2 95 370 0.20 7 12 x 10 24x18x10 0.20 12 TITUS MODEL DESV--3000
VAV-2.3 250 1000 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV—-3000
VAV-2.4 250 1000 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV-3000
VAV—-2.5 250 1000 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV—3000
VAV-2.6 150 600 0.26 8 12 x 10 24x18x10 0.26 16 TITUS MODEL DESV—3000
VAV-2.7 200 800 0.24 g 14 x 12 24x20x 12 | 0.24 13 TITUS MODEL DESV--3000
VAV—28 | 250 1000 0.24 10 14 x 12 24x20x12 | 024 | 17 TITUS MODEL DESV—3000 HOT WATER UNIT HEATER SCHEDULE
VAV-2.8 175 700 0.26 8 12 x 10 24x18x10 0.26 16 TITUS MODEL DESV~3000 GNIT CAPACTTY TFM HEATING ELECTRICAL DATA BASED ON
va—210 | 00 %00 0.20 7 12 % 10 24518210 0.20 12 TTUS MODEL DESV—3000 LOCATION TYPE LAT [) EWT TWT GPM PD. VOLTS/% MOTOR | MOTOR BISC. | P'WIRED | REMOTE MANUFACTURER REMARKS
NO. BTU/HR F 50°F °F °F (FT. OF ® HP STARTER | SWITCH CONTROL AND
VAV-3.1 250 1000 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV—3000 WATER) 60 HZ. RPM /N /N /N | oevices MODEL
VAV-3.2 300 1200 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV--3000 UH-1 BOOKMOBILE 27400 PROPELLER 95 815 180 160 2,83 0.16 120/1 1/20 | 1550 Y Y Y Y TRANE MODEL-S T-STAT ON WALL
VAV-3.3 315 1250 0.26 12 16 x 15 24x22x15 0.26 17 TITUS MODEL DESV~3000 UH-2 BOOKMOBILE 27400 PROPELLER 95 815 180 160 2.83 0.16 120/1 1/20 | 1550 Y Y Y Y TRANE MODEL~S T-STAT ON WALL
VAV-3.4 200 800 0.24 9 14 x 12 24x20x 12 | 0.24 13 TITUS MODEL DESV~-3000 UH-3 SPACE ABOVE 1ST FLOOR 27400 PROPELLER 95 815 180 160 2.83 0.16 120/1 1/20 | 1550 Y Y Y Y TRANE MODEL-S BUILT IN T~STAT
VAV—3.5 300 1200 0.24 10 14 x 12 24x20x12 0.24 17 TIUS MODEL DESV—3000 UH~4 SPACE ABOVE 1ST FLOOR 27400 PROPELLER 95 815 180 160 2.83 Q.16 120/1 1720 | 1550 Y Y Y Y TRANE MODEL—S BUILT IN T—STAT
VAV-3.6 300 1200 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV-3000 UH-5 SPACE ABOVE 1ST FLOOR 27400 PROPELLER 95 815 180 160 2.83 0.16 120/1 1/20 | 1550 Y Y Y Y TRANE MODEL-S BUILT IN T-STAT
VAV-3.7 225 800 0.24 9 14 x 12 24x20x 12 | 0.24 13 TITUS MODEL DESV—3000
VAV-3.8 145 565 0.26 8 12 x 10 24x18x10 0.26 16 TITUS MODEL DESV-3000
VAV--3.8 290 1150 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV~-3000
VAV-3.10 80 320 0.20 7 12 x 10 24x18x10 0.20 12 TITUS MODEL DESV—3000
VAV—4.1 315 1250 0.26 12 16 x 15 24x22x15 0.26 17 TITUS MODEL DESV-3000
VAV-4.2 375 1500 0.26 12 16 x 15 24x22x15 0.26 17 TITUS MODEL DESV-3000
VAV~4.3 318 1250 0.26 12 16 x 15 24%22x15 0.26 17 TITUS MODEL DESV-3000
VAV-4.4 250 1000 0.24 10 14 x 12 24%20x12 0.24 17 TITUS MODEL DESV—3000
VAV-4.5 375 1500 0.26 12 16 x 15 24x22x15 0.26 17 TITUS MODEL. DESV--3000
VAV—4.6 375 1500 0.26 12 16 x 15 24x22x15 0.26 17 TITUS MODEL DESV—3000
VAV-4.7 95 370 0.20 7 12 x 10 24x18x10 0.20 12 TITUS MODEL DESV-3000
VAV—4.8 230 920 0.24 10 14 x 12 24x20x12 0.24 17 TITUS MODEL DESV—3000
ELECTRIC BASEBOARD RADIATION SCHEDULE GAS TO STEAM HUMIDIFIER SCHEDULE
UNIT LOCATION WATTS/FT | TOTAL capacy | Leno. VOLTS/3 oo SRS | MANUFACTURER REMARKS STEAM ELECTRICAL DATA
NO. WATTS BTU/HR. ) P LOAD SWITCH AND MODEL UNIT FAN CAPACITY MBH HEATING VENT GAS INTER~ REMOTE MANUFACTURER
60 HZ AMPS Y/N Y/N i NO. LOCATION SERVICE CAPACITY N INPUT STAGES SIZE INLET | FLA MFS V/9/Hz. LOCKED CONTROL AND REMARKS
BB—1 |1ST FLOOR EAST CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2508N 1 CFM LB/HR, N ~ WiTH DEVICES MODEL
BB—2 |1ST FLOOR EAST CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2606N 1 HU~-1 1ST FLOOR MECH. ROOM AHU—1 36,000 300 400 4 7 1 5.0 15 120/1/60 RAHUMIDISTAT N DRI~-STEEM GTS~-400 1
BB-3 [1ST FLOOR EAST CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2506N 1 HU~2 4TH FLOOR MECH. ROOM AHU~-1 36,000 300 400 4 7 1 5.0 15 120/1/60 R.AHUMIDISTAT N DRI-STEEM GTS—400 1
BB—4 |1ST FLOOR EAST CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2508N 1 N -
BB~5 |1ST FLOOR EAST CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2506N 1
BB—6 |1ST FLOOR EAST CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2506N 1
BB-7 |1ST FLOOR EAST CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2506N 1 NOTES:
BB-8 |1ST FLOOR EAST CORRIDOR 187 1122 3829 8 208/1 5.4 N Y MARKEL H2506N 1 1. FOR DUCT TIE-IN, USE SCHEDULE 40 STEEL PIPE, INSULATED WITH 2" OF FIBERGLASS INSULATION.
BB-9 |1ST FLOOR EAST CORRIDOR 187 935 3181 5 208/1 4.5 N Y MARKEL H2505N 1
w510 117 Fioon Lomav P Py si25 25 208/1 > N 7 VARKEL HZ500N 3 2. PROVIDE AR GAP ON DRAIN PIPE FROM COMBUSTION CHAMBER TO OPEN DRAIN IN MECHANICAL ROOM.
BB-11 |1ST FLOOR LOBBY 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1
BB-12 |1ST FLOOR LOBBY 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1
BB~13 {1ST FLOOR LOBBY 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1
BB—14 |1ST FLOOR LOBBY 187 1590 5425 8.5 208/1 7.8 N Y MARKEL H2500N" 1
BB-15 |1ST FLOOR LOBBY 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1
BB-16 |1ST FLOOR LOBBY 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1
BB—17 |1ST FLOOR VESTIBULE 187 468 1596 2.5 208/1 2.2 N Y MARKEL G2512N 1
BB-18 |1ST FLOOR VESTIBULE 187 468 1596 2.5 208/1 2.2 N Y MARKEL G2512N 1
BB-19 |1ST FLOOR VESTIBULE 187 1496 5106 8 208/1 7.2 N Y MARKEL H2508N 1 EXPANSION TANK SCHEDULE
BB~20 |1ST FLOOR VESTIBULE 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1 MEAN PRE- BASED ON
UNIT TANK SYSTEM DESIGN TANK CHARGED MANUFACTURER
BB~21 |1ST FLOOR NORTH CORRIDOR 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1 NO. LOCATION SERVICE TYPE VOLUME, WATER VOLUME, | PRESSURE, AND REMARKS
BB-22 |1ST FLOOR NORTH CORRIDOR 187 1122 3829 § 208/1 5.4 N Y MARKEL H2506N 1 GAL. TEMP, °F GAL. PSIG MODEL
BB-23 |1ST FLOOR NORTH CORRIDOR 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1 ET~1] 1ST FLOOR MECH. ROOM HOT WATER SYSTEM ASME AIR CONTROL 1800 180 200 30 B&G 240
BB-24 |1ST FLOOR NORTH CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2508N 1 ET-2| 1ST FLOOR MECH. ROOM CHILLED WATER SYSTEM ASME AIR CONTROL 720 55 60 30 B&G 60
BB-25 |1ST FLOOR NORTH CORRIDOR 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1
BB~26 |1ST FLOOR NORTH CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2508N 1
BB~27 |1ST FLOOR NORTH CORRIDOR 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1
BB-28 |[1ST FLOOR NORTH CORRIDOR 187 1122 3829 § 208/1 5.4 N Y MARKEL H2506N 1
8B8-29 |[1ST FLOOR NORTH CORRIDOR 187 1590 5425 8.5 208/1 7.6 N Y MARKEL H2500N 1
BB-30 |1ST FLOOR NORTH CORRIDOR 187 1122 3829 6 208/1 5.4 N Y MARKEL H2506N 1
BB-31 [1ST FLOOR NORTH CORRIDOR 187 468 1596 2.5 208/1 2.2 N Y MARKEL G2512N 1
BB-32 |1ST FLOOR NORTH CORRIDOR 187 935 3191 5 208/1 4.5 N Y MARKEL H2505N 1
BB-33 |2ND FLOOR TOILET 187 561 1915 3 208/1 2.7 N Y MARKEL H2503N 1
BB-34 |2ND FLOOR JANITOR ROOM 187 561 1915 3 208/1 2.7 N Y MARKEL H2503N 1
BB-35 |3RD FLOOR JANITOR ROOM 187 561 1915 3 208/1 2.7 N Y MARKEL H2503N 1
BB-36 |4TH FLOOR JANTTOR ROOM 187 561 1915 3 208/1 2.7 N Y MARKEL H2503N 1
NOTES:
t.  BUILT-IN THERMOSTAT
ELECTRIC CABINET HEATER SCHEDULE
AR DATA ELECTRICAL DATA
HIGH Low CABINET DISCHARGE CAPACITY VOLTS/¢ FULL | MAX MOTOR DISC. INTER— REMOTE BASED ON
UNIT LOCATION CFM MOUNT LENGTH KW EAT LAT -3 LOAD | FUSE | STARTER | SWITCH | P'WIRED | LOCKED | CONTROL MANUFACTURER REMARKS
NO. (HI/L0) RPM RPM (FT.) TYPE BTU/HR F °F 6OHZ AMPS | SIZE Y/N Y/N Y/N WITH DEVICES AND- MODEL
CUH—1 |1st FLOOR SOUTH STAIRHALL 250/200] 1050 850 SURFACE 30" FRONT 10500 3 60 96 208/1 12 N N Y N N QMARK SERIES 1300 BUILT~IN T~STAT
CUH-2 {1st FLOOR EAST STAIRHALL 250/200{ 1050 850 SURFACE 30" FRONT 10500 3 60 96 208/1 12 N N Y N N QMARK SERIES 1300 BUILT-IN T—STAT
CUH~3 |2nd FLOOR SOUTH STAIRHALL 250/200] 1050 850 SURFACE 30" FRONT 10500 3 60 96 208/1 12 15 N N Y N N QMARK SERIES 1300 BUILT~IN T—STAT
CUH-4 |2nd FLOOR EAST STAIRHALL 250/200| 1050 850 SURFACE 30" FRONT 10500 3 60 96 208/1 12 15 N N Y N N QMARK' SERIES 1300 BUILT-IN T—STAT
CUH~5 |3rd FLOOR SOUTH STAIRHALL 250/200] 1050 850 SURFACE 3-0" FRONT 10500 3 80 96 208/1 12 15 N N Y N N QMARK SERIES 1300 BUILT-IN T—STAT
CUH-6 |[3rd FLOOR EAST STAIRHALL 250/200| 1050 850 SURFACE 30" FRONT 10500 3 60 96 208/1 12 N N Y N N QMARK SERIES 1300 BUILT-IN T—STAT
CUH~7 |4th FLOOR SOUTH STAIRHALL 250/200 [ 1050 850 SURFACE 30" FRONT 10500 3 80 96 208/1 12 15 N N Y N N QMARK. SERIES 1300 BUILT-IN T—STAT i
CUH-8 |4th FLOOR EAST STAIRHALL 250/200 [ 1050 850 SURFACE 3-0" FRONT 10500 3 80 96 208/1 12 15 N N Y N N QMARK SERIES 1300 BUILT~IN T-STAT
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A AR VENT
- 6"-CHWS ~——]
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& AR VENT ""-‘:)"""P"“"-S CHWS TO AHU-2
=i 5
e | S § CHWR FROM AHU-2
\ 4
AR CODLED SCREW CHILER FLOW SWITCH M ¢
x
: g
u3
K BYPASS CONTROL VALVE

FLOW NETER A CHWS TO AHU-1

§"—CHWS

6° ISOLATION BUTTERFLY
VALVE (NORAMLLY OPEN)

6" ISOLATION BUTTERFLY
VALVE (NORMALLY CLOSED)

.@ l
'u —
(STAND-BY)

4CHILLED WATER (ETHYLENE GLYCOL) PIPING DIAGRAM

NOT TO SCALE

PUMP DISCHARGE LINE

9" THERMOMETER
TRIPLE DUTY VALVE
- SHUT-OFF

- BALANCING
+ CHECK

PUMP SUCTION l.JNE\.\."r=

4 POSITION TRUMPET
VALVE WITH COMPOUND
PRESSURE/VAC GAUGE

BUTTERFLY SHUT-—-OFF

VALVE
= INCREASER TO SYSTEM
SINGLE_SPHERE SIDE PIPING SIZE
\%E%i%%’#«s ] OSHA COUPLING
CONNECTOR / GUARD
BT~y A
—
= GROUT BASE
Ii - LEVEL WITH
i PAD USING
SUPPORT LEG ————————wt, Rox e
%‘1' e e R T S ] FLOOR

2 END SUCTION PUMP DETAIL

NOT TO SCALE

MOTOR OPERATED
2— WAY CONTROL VALVE

COl. AR
VENT

MANUAL AR VENT
(TYPICAL)

CALIBRATED BALANCING
VALVE

PRIMARY RETURN
EADER

CHILLED WATER
COOLING COIL.

NOTE:
PRESSURE GAUGES &
UNION THERMOMETER SHALL
BE MOUNTED AT LEVEL
READABLE FROM FLOOR.

(SAME G2 &S COIL
DRAIN CONNECTION) THERMOMETER

NO SCALE

3 CHILLED WATER COIL PIPING DIAGRAM

TRANSTTION
AS REQUIRED

MAIN SUPPLY

CHWR FROM AHU-1

< 4 MAKE UP ETHYLENE GLYCOL

‘# 6-CHWR \ i - EXPANSION TANK

PRIMARY HOT
WATER PUMP

MAIN RETURN HEADER
/ < "-PHWR : <

$ 3" HWS TO AHU-2
3" HWR FROM AHU-2

A 4

MAIN SUPPLY HEADER ———oi

% TiF 1% 17 1%

BOILER RELEF 4
VALVE (1YP)

PRIMARY HOT
WATER FUMP g
T
MODULAR BOLER HWB-1 %

/— MAIN RETURN HEADER
<— ¥-PHWR <+ i I

G

DIFFERENTIAL PRESSURE
SWITCH LOCATION

< 1-1/2" ¥R

\—- TO REHEAT COILS

-
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7 TYPICAL FAN POWERED BOX INSTALLATION DETAIL

NOT TO SCALE

A 4
A

AR

3-WAY CONTROL MIXNG VALVE
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VALVE (NORMALLY OPEN)
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4'-st-—}

y

(2 ISOLATION BUTTERFLY VALVE
47 (NORMALLY CLOSED)
ISOLATION BUTTERFLY VALVE
(NORMALLY CLOSED)

N2/ mp-a1)
SR < 4°-HWR

£-HHS
I 4HWS

F 3

J 3

4 HOT WATER SYSTEM PIPING DIAGRAM

NOT TO SCALE

DIAL TYPE PRESSURE
GAGE 0-100 PSI
(TYPICAL)

\REDUCING TEE AND TEST

PLUG FOR INSERTION OF GAGE

5 CIRCULATING IN-LINE PUMP

NO SCALE

40% ETHYLENE GLYCOL
SOLUTION (BY WEIGHT)

NOTE: WHERE POSSIBLE, RE—USE EXISTING
DUCT COLLAR AND DAMPER FOR NEW BRANCH
INSTALLATION. SEAL COLLAR AT MAIN.

CONICAL TAP
MANUAL VOLUME DAMPER

STAINLESS STEEL
WORM GEAR OPERATED
FASTENING BAND

FLEX. DUCT SUPPORT
AS REQUIRED

FLEXIBLE DUCT, 5'~0" LG.
MAXIMUM LENGTH

CEILING
GRID SUPPORT ‘\ SUPPLY DUCT ~
| | :
£ Foy] hhy =
LAY=IN CEILING DIFFUSER

PRESSURE GAGE

4TH FLOOR
b 1-1/2" HWS TO THIRD FLOOR REHEAT COLLS
=% 1~1/2" HWR FROM THIRD FLOOR REHEAT COILS
3RD FLOOR
e, 1-1/2" HWS T0 SECOND FLOOR REHEAT COLS
H [————4—% 1-1/2" HWR FROM SECOND FLOOR REWEAT COILS
*
A
2ND FLOOR
—>——% 1-1/2" H¥S TO FIRST FLOOR REHEAT COLS
g % 1-1/2" HWR FROM FIRST FLOOR REHEAT COILS
PR
N § 3" HWS TO AHU-1 0
b 3" HWR FROM AHU-1 .
1ST FLOOR
CHEMICAL
POT FEEDER
—‘- ~— INLET 1/2"
AR GAP FITING
24" IDx36"H, FIBERGLASS TANK
WITH COVER. CAPACTTY 70 GAL.
DIAPHRAGM TYPE
EXPANSION TANK

(NORMALLY OPEN)
SWING CHECK VALVE
SELF—PRIMING SHALLOW WELL
(45 DEGREES) PUMP, 10 GPM @ 30 PSIG,
0. 1/3 HP, 3500 RPN, 120V/18/60Hz.
A\
N
1/2° TANK
DRAIN VALVE
AoR__ [e ] FLOOR

24°x48" HOUSEKEEPING PAD

6 GLYCOL FILL SYSTEM

NO SCALE

COIL AR
VENT

TO .FLOOR -DRAIN
(SAME SIZE AS COIL
DRAIN - CONNECTION)

(D

o AN
LR G

STRAINER

MANUAL AIR VENT
(TYPICAL)

CIRCULATING PUMP

A

WOTOR DPERATED

2--¥ry CONTROL WALVE

CALIBRATED BNANCING

VALVE

PRIMARY RETURN
HEADER

NOTE:
PRESSURE GAUGES &

THERMOMETER SHALL
BE MOUNTED AT LEVEL
READABLE FROM FLOOR.

9 HOT WATER HEATING COIL PIPING DIAGRAM

NOT TO SCALE

8 TYPICAL SUPPLY DIFFUSER CONNECTION

NO SCALE
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NO SCALE
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2 TYPICAL VERTICAL FIRE DAMPER INSTALLATION

NOT TO SCALE
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|
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FP BOX HO

HOT WATER
SUPPLY
HEADER

NO SCALE

T WATER REHEAT COIL PIPING DIAGRAM

MOTOR OPERATED
2— WAY CONTROL VALVE

CALIBRATED BALANCING
VALVE

HOT WATER
RETURN HEADER

DES PLAINES
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DES PLAINES, ILLINOIS

NOTE:
PRESSURE GAUGES &
THERMOMETER SHALL
BE MOUNTED AT LEVEL
READABLE FROM FLOOR.
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ON THE DRAWINGS ONLY
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5 CONDENSATE TRAP ASSEMBLY AT HUMIDIFIER SECTION

STEAM REGULATING VALVE. SHALL BE
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3 GAS TO STEAM HUMDIFIER PIPING DIAGRAM

NO SCALE

DRAIN LINE SHALL BE AT LEAST
THE SAME SIZE AS THE NIPPLE
ON THE DRAIN PAN.

pN

PITCH DOWN

TOWARD DRAIN AR
HANDLING
UNIT

™~

45" CUT UNIT HOUSEKEEPING
N\ PAD
1" AR GAP

; FLOOR OR EQUIP. PAD

UNIT TYPE A B NOTE:
DRAW THRU | > (X7 2 1720%) FANDUNG UNIT AT, SUFFCIENT

HEIGHT TO INSTALL DRAIN
TRAPS AS DETAILED.

WHERE "X” = STATIC PRESS. IN COIL SECTION.

6 AHU CONDENSATE DRAIN TRAP DIAGRAM

NO SCALE
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SEQUENCE OF OPERATION

; DES PLAINES, ILLINOIS

TEMPERATURE CONTROL WORK SHALL INCLUDE DESIGN AND INSTALLATION OF A
COMPLETE AND OPERATING AUTOMATIC TEMPERATURE CONTROL SYSTEM
INCLUDING THE FOLLOWING:

AR NG UNI AHU=1 AND RETURN FAN EF-

GENERAL
1. SUPPLY AND RETURN FANS SHALL ACTVATE ON A TIME SCHEDULE. IN @ CITY OF DES PLAINES
GENERAL, THE UNTS SHALL BE DEENERGIZED DURING NIGHT. AHU—1 AND OWNER
EF~1 SHALL START AT 10% LOAD AND RAMP UP TO DESIGN CFM THROUGH
VARIABLE FREQUENCY DRIVES VFD-AHU1 AND VFD-EF1. l
WHEN THE FAN STARTER IS ENERGIZED, THE SYSTEM SHALL RUN ON A MORNING @ E @ PLAINES TOWN CENTER, L.L.C.
DEVELOPMENT MANAGER

S

WARM UP_CYCLE AS INDICATED BELOW, THEN THE O.A. DAMPER SHALL OPEN TO THE
MINIMUM POSITION. SENSORS SHALL MANTAIN MINIMUM CFM THRU AIR MEASURING
STATION (AMS-3). MINIMUM SETPOINT SHALL BE 9000 CFM (ADV.).

WHEN THE SUPPLY FAN STARTER IS DEENERGIZED, THE OUTSIDE AR DAMPER
e f—

AND EXHAUST AIR DAMPER SHALL CLOSE AND RETURN AR DAMPER SHALL BE i

w

FULLY GPEN. MAXIMUM S S it LOHAN ASSOCIATES

OUTDOOR Al
SUMMER OR WINTER OPERATION SHALL BE DETERMINED BY OPERATOR. OR AR 'I '|

ARCHITECTS, PLANNERS, AND INTERIOR DESIGNERS

>

CHICAGO, ILLINOIS

o

CHILLED WATER (ETHYLENE GLYCOL) VALVE (CV-2) SHALL BE IN FULL BYPASS = F1

POSITION WHEN AHU-1 IS DE~ENERGIZED. i

&

PRESSURE SENSOR (SP-1) IS INDICATED N THE PLAN

WINTER OPERATION

. DURING NIGHT SETBACK MODE, THE BUILDING SHALL BE MAINTAINED AT
85F (ADJ.). BASED ON THE TIME SCHEDULE, MORNING WARM UP CYCLE
WILL START UP AND RUN FOR TWO (2) HOURS OR UNTIL BUILDING REACHES ITS l:

VFD—EF1

DESIGN TEMPERATURE OF 70'F (ADJ.). DURING MORNING WARM UP CYCLE,
OUTSIDE AR AND D(HAUST DAMPERS SHALL BE FULLY CLOSED, RETURN
DAMPERS SHALL BE FULLY OPEN, HEATING VALVE (CV-1) SHALL BE IN THE
FULL OPEN POSITION, VAV AND FAN POWERED BOXES SHALL DELVER THE

AR FLOW CONTROL FOR AHU~1 AND EF—1 @ . VFD—AHU1

DURING NORMAL OPERATION, VARIABLE FREQUENCY DRVES (VFD-AHUT AND 55 ‘ TENG & ASSOCIATES
VFD—EF1) SHALL MODULATE THE SUPPLY FAN TO MAINTAN THE STATIC PRESSURE a ‘i> STRUCTURAL & MEP ENGINEERS

IN THE SYSTEM. A DUCT STATIC PRESSURE SENSOR SP—1 LOCATED 2/3 OF THE CHICAGO, ILLINOIS

LONGEST DISTANCE FROM THE SUPPLY FAN SHALL PROVIDE INPUT TO THE VARMBLE

VFD-AHU1 TO SPEED UP OR SLOW DOWN AHU—1, THE RETURN FAN (EF-1)

SHALL OPERATE OFF A DIFFERENTIAL CFM READING FROM THE SUPPLY AND RETURN

SYSTEM AIR MEASURING STATIONS (AM-1,2). SET POINT OF THE SUPPLY AIR STATIC @

MAXIMUM CFM'S AND THE REHEAT COILS AT THE FAN POWERED BOXES SHALL
BE FULLY OPEN. —————
EXHAUST
2. DURING REGULAR OPERATION, QUTSIDE AIR DAMPER SHALL BE SET AT THE AR

MINIMUM 25% (ADJ.) POSITION. A TWO WAY HEATING CONTROL VALVE (CV-1)
SHALL OPEN TO INTRODUCE HOT WATER INTO THE HEATING COiL LOOP TO
MAINTAIN THE DISCHARGE AIR TEMPERATURE (T--3) AT 55F (ADJ.). A
CIRCULATING PUMP SHALL MAINTAIN CONSTANT FLOW THROUGH COIL AT ALL

™

& FREEZESTAT (FZ-1) LOCATED ACROSS THE HEATING CORL SHALL TRIGGER A
SUPPLY FAN AHU-1 SHUT DOWN AND SEND AN ALARM TO THE MAIN TC PANEL

FEZESTAT SHALL BE TIED IN SERIES TO THE MOTOR CONTROL CENTER WHICH
SHALL DE-ENERGIZE THE SUPPLY FAN AHU—1 AND RETURN FAN EF-1.

T-0/H-0
4 DURNG WITER OPERATON, CHLLED WATER COOLING COL (CV-2) SHALL BE /
IN THE BYPASS POSTTION ) OUTSIZE AR
TEMP,/ HUMIDITY
SUMMER OPERATION RETURN
1. MAN COOLNG COL SYAL BE MODUATED BY CONTROL VALVE CV=1. AS THE AR 4
ISCHARGE. TEMPERATURE INCREASES, THE THREE WAY MIXING CONTROL . .
VR (Cv-2) SHALL ALLOW MORE WATER IN THE COIL. THE COIL. SHALL
MANTAN DISCHARGE TEMPERATURE (T-3) AT 55 (ADJ.)
2. CHILLED WATER VALVE CV-2 SHALL BE IN FULL BYPASS POSITION WHEN AHU-1
IS DE-ENERGIZED.
ZONE_CONTROL
1. AL ITERIOR ZONES SHALL BE CONTROLLED BY VAV BOXES THAT MODULATE BETWEEN o
AL ITEROR TS SHALL B CONTROLED B WAV S0 4AHU-1 TEMPERATURE CONTROL DIAGRAM
2, m. EXTER!OR ZONES ARE CONTROLLED BY FAN POWERED BOXES THAT SUPPLY CONSTANT NOT 7O SCALE
FLOW WITH 33% AR FROM PLENUM, ADDITIONAL HEATING IS ACCOMPLISHED BY REHEAT -
CONTROL AT THE VAV BOX WHEN THE ZONE T-STAT DENANDS MORE. HEAT
HUMIDIFICATION
1. HUMIDITY CONTROL SHALL BE ACCOMPLISHED BY A STAND ALONE STEAM
HUMIDIFIER LOCATED DOWNSTREAM OF THE COOLING COL IN AHU~1. THE
RETURN AR HUMIDITY SENSOR (1) SHALL MODULATE THE STEAM VALVE {CV-3) IN
THE HUMIDIFER SECTION TO MAINTAN A RELATVE HUMIDITY OF 50% RH, (ADJ.) LEGEND:
DURING SUMMER AND 35 % (AD) DURING WINTER, A HIGH HUMIDITY ALARM
SHALL BE GVEN IF SA HUMIDISTAT (H—2) INDICATES HIGH HUMIDTY IN SUPPLY AR, ) O ANALOG INPUT
SEF—1 SEF-2 é ANALOG QUTPUT
ECONOMIZER MODE DIGITAL INPUT
1. WHEN THE REFURN AR ENTHALPY IS GREATER THAN OUTDOOR AR ENTHALPY, O DIGITAL OUTRUT
THE MXED AR DAMPER SHALL BE MODULATED BY THE MIXED AR
TEMPERATURE SENSOR (T—1) To WANTAN THE SETPONT WHEN THE RETURN y VAV AR
AR ENTHALPY 1S LESS THAN THE O AR ENTHALPY, THE MIXED AR INPUT/OUTPUT SUMMARY - HANDLING SYSTEMS
DAMPER SHALL BE MODULATED TO 100% OUTSIDE AR.
DIGITAL. 'CONTROL. LOOP
. APPLICATION SBOFTWARE:
FILTER MONTORING OuTRUTS ALQoATHM
1. A MANTANENCE ALARM FROM THE TEMPERATURE CONTROL PANEL SHALL BE
GENERATED WHEN THE DIFFERENTAIL PRESSURE ACROSS THE FILTER (F-1) IS »
GREATER THAN 1.0° WC. " "
e el | 4
HIGH_STATIC LIMT & o N §
Bl £ o
1. A HIGH STATIC LIMIT SWITCH (HL—1 AND HL—2) LOCATED DOWNSTREAM OF THE /0 TYPE NG g i 13 = ElELER? Supplementasy Notos
SUPPLY FAN AND UPSTREAM OF THE RETURN FAN SHALL SIGNAL THE VFD 70 2 S o B § 'és
SLOW DOWN THE FAN BELOW THE HI-STATIC LIMIT OF THE FAN. A HIGH CONTROL POINT §§ g 2 ; 2
PRESSURE ALARM LIGHT ON THE LOCAL PANEL AND REMOTE ALARM DISPLAY < g M < e
SHALL BE AGTIVATED. it 2 & 5 n & HEEREE
SMOKE CONTROL SYSTEM DISCHARGE AIR TEMPERATURE (T--3) X —; X xi |x %
" SELE MRS gt ST (900 S : R T :
nd QUTSIDE AR TEMP./HUMIDITY h
AND EF-1 AND CLOSE OUTSIDE AR DAMPERS. P /HuMnY -0, 1) x| i x
RETURN AIR TEMPERATURE (T~2) X X X
ATRIUM SMOKE EXHAUST SYSTEM RETURN AR HUMIDITY (H-1) X
1, THE SHOKE EXHAUST SYSTEM SHALL BE TIED INTO THE FIRE ALARM PANEL SUPPLY AR HUMDTY (H-2) xi- x
WHICH PROVIDES OVERIDES OVER THE TEMPERATURE CONTROL SYSTEM. SUPPLY AIR STATIC PRESSURE RISER1 (SP—1) 2/3 DIST FROM FAN x x
2, THE FIRE SYSTEM SMOKE DETECTORS LOCATED IN THE ATRIUM AND TIED TO SUPPLY FAN STATIC PRESSURE (H.—1) x x
" THE FIRE ALARM PANEL, UPON DETECTION OF FIRE AND SMOKE SHALL DO THE RETURN FAN STATIC PRESSURE (HL~2) x P
it 2 ATRIUM SMOKE EXHAUST DIAGRAM Sy o e cowes. G 7 x x x T o o T &
A SUPPLY FANS AHU—1, AHU-2 AND RETURN FANS EF-1 AND EF-2 SHALL BE DE- NOT TO SCALE EXHAUST FAN AIRFLOW CONTROL (4D—FF1) x x L 3 12-30-98 | ISSUED FOR BID AND PERMIT
ENERGIZED, THIS SHALL BE ACCOMPLISHED BY TYING THE SMOKE DETECTOR VARABLE OA. DVPR. (0-3) N x x
WIRING IN SERIES WITH THE MOTOR CONTROLLERS OF THESE FANS. ALL RN AR SMPER 02 A - 7 | 11-24-98 | 50% CD REVEW
QUTSIDE AR DAMPERS TED TO THE AR HANDLING UNITS AHU~1 AND AHU~2 -2) x x ’ 5
SHALL BE CLOSED. SMOKE DETERCTORS SHALL ALSO PROVIDE A SIGNAL TO |MAGMUM OUTSIDE AR DAMPER (D-1)A\ x 9-15-98 | DESIGN DEVELOPMENT
THE TEMPERATURE CONTROL PANEL AND AN ALARM SHALL BE GENERATED. HOT WATER HEATING COIL VALVE (CV—1) X M NO. | DATE DESCRIPTION
B. SMOKE EXHAUST FANS SEF-1 AND SEF—2 SHALL BE ENERGIZED TO EXHAUST THE CHILLED WATER COOUNG COfL VALVE (CV-2) X X
SMOKE FROM THE BUILDING, THIS SHALL BE DONE AUTOMATICALLY FROM HUMIDIFIER STEAM_CONTROL VALVE (OV-3) x o
THE FIRE ALARM PANEL. MANUAL OVERRIDE SWITCHES SHALL BE PROVIDED
FOR THE FIRE DEPARTMENT USE. EXHAUST MAKE UP DAMPER D-4 SHALL BE FREEZESTAT (F2-1) X xix
FULLY OPEN WHEN THE SMOKE EXHAUST FANS ARE ENERGIZED AND SHALL WAN FILTER DIFFERENTIAL PRESSURE (F~1) x x
CLOSE WHEN THEY ARE DE-ENERGIZED. SUPPLY A SWORE DETEGTOR (50°1) " -
' AR SMOKE DETECTOR (SD-2) X Xix
KITCHEN EXHAUST FAN ON FIRST FLOOR (KE—1) SHALL BE INTERLOCKED 70 THE HOOD OPERATION PN TS (52 X L X
AND SHALL TURN ON WHEN THE HOOD 15 Ui sag SUPPLY. FAN STATUS (0S-1) x x
SUPPLY . FAN - START/ STOP {SS—1) X X X
PANT BOOTH EXHAUST SYSTEM FAN START/ STOP (SS-2) x X x DRAWING TITLE:
PAINT BOOTH EXHAUST FAN ON ROOF (HE-1) SHALL BE INTERLOCKED 7O THE PANT HOOD OPERATION VAY AR FLOW CONTROL (ALL VAV BOXES) . L3 X
AND' SHALL TURN ON WHEN THE HOOD 15 US FAN POWERED BOX REHEAT VALVE (ALL FAN POWERED SOXES) x X
SUPPEY SO A EASURNG STATON () _ , 7 X TEMPERATURE CONTROL
BOOKMOBILF FXHAUST SYSTEM :
RETURN SIDE AR MEASURING STATION: (AM-~2) i X X
OUTSIDE- AIR MEASURING STATION (AM—3) X X DIAGRAM AHU—1

THE BOOKMOBILE EXHAUST FAN SHALL OPERATE FROM A LOCAL THERMOSTAT MOUNTED ON THE WALL OF
THE BOOKMOBILE AREA. WHEN THE TEMPERATURE IN THE BOOKMOBILE EXCEEDS 85TF (ADJ.), THE
D(HAUSTS ;AS‘NFS(% START. THE EXHAUST FAN SHALL STOP WHEN THE TEMPERATURE OF THE SOOKMOBILE
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MAXIMUM S S SupPLY
SEQUENCE OF OPERATION OUTDOOR AR 1871 LOHAN ASSOCIATES
ARCHITECTS, PLANNERS, AND INTERIOR DESIGNERS
TEMPERATURE CONTROL WORK SHALL INCLUDE DESIGN AND INSTALLATION OF A - CHICAGO, ILLINOIS
COMPLETE AND OPERATING AUTOMATIC TEMPERATURE CONTROL SYSTEM ,;',
INCLUDING THE FOLLOWING:
AR_HANDIING UNIT AHU-2 AND RETURN FAN EF-2 TENG & ASSOCIATES
STRUCTURAL & MEP ENGINEERS
SENERAL CHICAGO, ILLINOIS

1. SUPPLY AND RETURN FANS SHALL ACTIVATE ON A TIME SCHEDULE. IN
GENERAL, THE UNITS SHALL BE DEENERGIZED DURING NIGHT. AHU-2 AND
EF-2 SHALL START AT 10% LOAD AND RAMP UP TO DESIGN CPM THROUGH

VARWBLE FREQUENCY DRIVES VFD-AHUZ AND WD-EF2. @
VFD—EF2 H

2

2. WHEN THE FAN STARTER IS ENERGIZED, THE SYSTEM SHALL RUN ON A MORNING
WARM UP CYCLE AS INDICATED BELOW, YHEN THE O.A. DAMPER SHALL OPEN TO THE
MINIMUM POSTTION. SENSORS SHALL MAINTAIN MINIMUM CFM THRU AR MEASURING
STATION (AMS-~3). MINIMUM SETPOINT SHALL BE 9000 CFM (ADJ.).

. WHEN THE SUPPLY' FAN STARTER S DEENERGIZED, THE QUTSIDE AR DAMPER [’j

o

AND EXHAUST AR DAMPER SHALL CLOSE AND RETURN AIR DAMPER SHALL BE
FULLY OPEN.

SUMMER OR WINTER OPERATION SHALL BE DETERMINED BY OPERATOR.

LIS

- CHLLED WATER (EHYLENE OLYOOL) VAVE (0v-2) SHAL BE IV FULL EYPASS EXHAUST
POSTION WHEN AHU~2 IS DE~ENERGIZED e

AR FLOW CONTROL FOR AHU-2 AND EF-2

DURING NORMAL OPERATION, VARIABLE FREQUENCY DRVES (VFD-AHU1 AND

VFD-EF1) SHALL MODULATE THE SUPPLY FAN TO MAINTAIN THE STATIC PRESSURE

IN THE SYSTEM. A DUCT STATIC PRESSURE SENSOR SP-2 LOCATED 2/3 OF THE

LONGEST DISTANCE FROM THE SUPPLY FAN AHU-2 SHALL PROVIDE INPUT TO THE VARWBLE
VFD-AHU2 TO SPEED UP OR SLOW DOWN AHU-2. THE RETURN FAN (EF-2)

SHALL OPERATE OFF A DIFFERENTIAL CFM READING FROM THE SUPPLY AND RETURN
SYSTEM AIR MEASURING STATIONS(AM~1,2). SET POINT OF THE SUPPLY AIR STATIC
PRESSURE SENSOR (SP-2) IS INDICATED IN THE PLAN.

HINTER OPERATION

1. DURING NIGHT SETBACK MODE, THE BUILDING SHALL BE MAINTANED AT OUTSIDE AR
65F (ADJ). BASED ON THE TIME SCHEDULE, MORNING WARM UP CYCLE TEMP./ HUMIDITY
WILL START UP AND RUN FOR TWO (2) HOURS OR UNTIL BULDING REACHES TS RETURN
DESIGN TEMPERATURE OF 70'F (ADJ.). DURING MORNING WARM UP CYCLE,
OUTSIDE AR AND EXHAUST DAMPERS SHALL BE FULLY CLOSED, RETURN AR
DAMPERS SHALL BE FULLY OPEN, HEATING VALVE (Cv—1) SHALL BE IN THE
FULL OPEN POSION, YAV AND FAN POWERED BOXES SHALL DELIVER THE
AXIMUM CFM'S AND THE REHEAT COILS AT THE FAN POWERED BOXES SHALL
BE FULLY OPEN,

DURING REGULAR OPERATION, QUTSIDE. AIR DAMPER SHALL BE SET AT THE
MINIMUM 257 (ADJ.) POSTTION. A TWO WAY HEATING CONTROL VALVE (CV-1)
S OPEN TO INTRODUCE HOT WATER INTO THE HEATING COIL LOOP TG

G PR S NN GOV T RO GO AT AL JAHU-2 TEMPERATURE CONTROL DIAGRAM

A FREEZESTAT {F7-1) LOCATED ACROSS THE HEATING COIL SHALL TRIGGER A
SUPPLY FAN AHU~1 SHUT DOWN AND SEND AN ALARM TO THE MAIN TC PANEL.
FREEZESTAT SHALL BE TIED IN SERIES TO THE MOTOR CONTROL CENTER WHICH

b

T—0/H~0

Ll

bl

SHALL DE-ENERGIZE THE SUPPLY FAN AHU—2 AND RETURN FAN EF-2.
4 %u%ug WINTER OPERATION, CHILLED WATER COOLING COIL {CV-2) SHALL BE
[ BYPASS POSITION.
LEGEND:
'SUMMER QPERATION O ANALOG INPUT
1. MAIN COOLING COR SHALL BE MODULATED BY CONTROL VALVE CV--1. AS THE A\ ANALOG OUTPUT
DISCHARGE TEMPERATURE INCREASES, THE THREE WAY MIXING CONTROL ] DIGITAL INPUT
VALVE (CV-2) SHALL ALLOW MORE WATER IN THE COIL. THE COIL SHALL O DiemAL ouTPUT
MANTAN DISCHARGE TEMPERATURE (T—3) AT 55 (ADJ) o
L TR A G2 SHALL B (N FULL BYPASS POSTRIN WHEN A INPUT/OUTPUT SUMMARY - VAV AIR HANDLING SYSTEMS
DIITAL ANALOQ DIGITAL
ZONE. CONTROL QuTFUTE ouTPuTe NS
1. ALL INTERKR ZONES SHALL BE CONTROLLED BY VAV BOXES THAT MODULATE BETWEEN - z
A MINIMUM POSITION (25% ADJ.) TO MAXIMUM FULL OPEN.
2. AL EXTERIOR ZONES ARE CONTROLLED BY FAN POWERED BOXES THAT SUPPLY CONSTANT §
AR FLOW WITH 33% AR FROM PLENUM, ADDITIONAL HEATING IS ACCOMPLISHED BY REHEAT z . -
CONTROL AT THE YAV BOX WHEN THE T-STAT DEMANDS MORE HEAT. g% i3 =S
HMDFCATON /0 TYPE —— Btz g Esls Supplemertary Notea
1. HUMIDITY CONTROL SHALL BE ACCOMPLISHED BY A STAND ALONE STEAM 52 g g 3512
HUMIDIFIER LOCATED DOWNSTREAM OF THE COOLING COIL IN AHU-1. THE CONTROL POINT &8 = g SixiE
RETURN AR HUMIDITY SENSOR (H-1) SHALL MODULATE THE STEAM VALVE (CV-3) IN ol & i g "
THE HUMIDIFIER SECTION TO MAINTAN A RELATVE HUMIDITY OF 50% RH. (ADJ.) IR g g § RiEE
DURING SUMMER AND 35 % (ADJ.) DURING WINTER, A HIGH HUMIDTY ALARM T
TEMPERATURE (T--3) x X x| ix
SHALL BE GVEN IF SA HUMIDISTAT (H-2) INDICATES HIGH HUMIDIY IN SUPPLY AR.
MIXED AIR TEMPERATURE (T—1) X X X
'ECONOMIZER MODE OUTSIDE AR TEMP./HUMIDITY (T~0, H—0) xi |x X
1. WHEN THE RETURN AR ENTHALPY IS GREATER THAN OUTDOOR AR ENTHALPY, RETURN AR TEMPERATURE (T-2) x x X
THE MIXED AR DAMPER (TSHA)LL BE MODULATED BY THE MIXED AR RETURN AR HUMIDIY (H—1) x
TEMPERATURE SENSOR (1) TO MANTAIN THE SETPOINT, WHEN THE RETURN "
AR ENTHALPY IS LESS THAN THE OUTSIDE AR ENTHALPY, THE MIXED AR SUPPLY AR HUMIDTY (1-2) Ld L
DAMPER SHALL BE MODULATED TO 100% OUTSIDE ARR. SUPPLY AIR STATIC PRESSURE RISER1 (SP-2) 2/3 DIST FROM AHU-2 X X X
SUPPLY FAN STATIC PRESSURE (HL—1) X X
BLTER MONITORING RETURN FAN STATIC PRESSURE (HL-2) X X
1. A MANTANENCE ALARM FROM THE TEMPERATURE CONTROL PANEL SHALL BE SUPPLY FAN AIRFLOW CONTROL (VFD-AHU2) x x x
GENERATED WHEN THE DIFFERENTAL PRESSURE ACROSS THE FILTER (F-1) IS EXHAUST FAN ARFLOW CONTROL (VFD—£F2) x x " 4 03-24-99 | [SSUED FOR CONSTRUCTION & FINAL REVIEW
GREATER THAN 1.0" W.C. VARIABLE OA DWPR. (0-3) A\ X X 3 12-30-98 | ISSUED FOR BID AND PERMIT
HGH STATIC LMT RETURN AR DAMPER (0-2) A\ x M 2 11-24-98 | 50% CD REVIEW
- . [MaxiMuM_OUTSIDE AR DAMPER (0-1)/\ x {5
1. A HICH STATIC LIMIT SWITCH (HL—1 AND HL—2) LOCATED DOWNSTREAM OF THE HOT WATER HEATING COIL VALVE (CV~1) X x ! 10790 | DESION DEVELOPWENT
SUPPLY FAN AND UPSTREAM OF THE RETURN FAN SHALL SIGNAL THE VFD TO . NO. | DATE DESCRIPTION
SLOW DOWN THE FAN BELOW THE HI-STATIC LIMIT OF REI‘HE, FAN. A HICH CHILLED WATER COOLING COIL VALVE (CV-2) x x
PRESSURE ALARM LIGHT ON THE LOCAL PANEL AND REMOTE ALARM DISPLAY UNIDIFIER STEAM, CONTROL -
SHALL BE ACTIVATED. . Hi VALVE (CV-3) X <
FREEZESTAT .{FZ~1) X Xix
MAIN FILTER DIFFERENTIAL PRESSURE (F-1) X X
SUPPLY AIR SMOKE DETECTOR (S0~1) X XX
EXHAUST AR SMOKE DETECTOR {SD-2) X . xXx
EXHAUST FAN STATUS (CS-2) X b3 X]
SUPPLY FAN STATUS (CS-1) X X
o SUPPLY FAN START/ STOP (SS-1) X X x .
EXHAUST FAN START/ STOP (S5-2) ) x : x X DRAWING TITLE:
VAY AR FLOW CONTROL (ALL VAV BOXES) ) X x| '
FAN POWERED BOX REHEAT VALVE (ALL FAN POWERED BOXES) X X
N SUPPLY SIDE AR MEASURING STATION (AM-1) x| X
RETURN SIDE AR MEASURING STATION -(AM~2) X] x l EMPEHATURE CO'J I I ‘OL
T 2 MR SN L . x DIAGRAM AHU-2
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SEQUENCE OF OPERATION

TEMPERATURE CONTROL WORK SHALL INCLUDE DESIGN AND INSTALLATION OF A COMPLETE
AND OPERATING AUTOMATIC TEMPERATURE CONTROL SYSTEM INCLUDING THE FOLLOWING:

THE TEMPERATURE CONTROL SYSTEM SHALL HAVE A MANUAL CHANGEOVER FROM COOLING TO HEATING

AND VICE VERSA.
CHILLED WATER SYSTEM:

1. CHILLER START UP:

CHILLER STARTUP WilL BE DONE FROM THE CHILLER DDC CONTROLLER ONCE THE
MANUAL CHANGEOVER TO COOLING IS PERFORMED.

THE CHILLER SHALL BE IN WAT FOR FLOW MODE UNTIL THE FLOW SWITCH (Fs-1)
INDICATES THE PRESENCE OF CHILLED WATER FLOW. IF FLOW IS NOT PROVEN, AN ALARM
INDICATION INCLUDING HORN & STROBE LIGHT WILL BE TURNED ON.

ONCE FLOW (S ESTABLISHED, THE CHILLER DDC CONTROLLER SHALL SAMPLE THE
LEAVING CHILLED WATER TEMPERATURE (T~2) AND COMPARE [T AGAINST THE LEAVING
WATER SET POINT (457 ADJ.) TEMPERATURE AND START UP DELTA TEMPERATURE
(10°F ADJ.) WHICH 1S PROGRAMMED INTO THE CHILLER DDC

2. CHILLED WATER PUMP QPERATION:

ONCE THE MANUAL CHANGEOVER TO THE COOLING SYSTEM IS PERFORMED, THE
INTROLLER FOR P-3 (WD-P3) SHALL START PUMP P-3 AND START FLOW
lN THE CHILLED WATER SYSTEM.

THE CHILLED WATER FLOW CONTROL SHALL BE ACCOMPLISHED BY A DIFFERENTIAL
PRESSURE SWITCH (DPS-8) LOCATED ACROOSS THE COOLING COIL FOR AHU-1.

THIS DPS SHALL ENSURE A PRESSURE DROP OF 10 PSI ACROSS THE COOLING COIL.
AS THE COOLING LOAD AND SYSTEM PRESSURE DROP CHANGES AT DPS-8, VFD-P3
SHALL INCREASE OR DECREASE THE PUMP SPEED 7O ACCOUNT FOR THE LOAD VARIATION.
WHEN THE FLOW IN THE SYSTEM AS INDICATED BY THE FLOW METER (FM-1) DECRI

BELOW 300 GPM {ADJ.), THE BYPASS VALVE CV~t SHALL OPEN TO MAINTAIN A MINIMUM FLOW

OF 300 GPM (ADM.) IN THE

PS P~3 AND P-4 SHALL BE OPERATED ON A SCHEDULED BASIS. IT IS RECOMMENDED T0

PUM

RUN ONE PUMP FOR ABOUT 1 WEEK (ADJ.) BEFORE THE OTHER PUMP IS STARTED.
THIS iS TO ENSURE UNIFORM WEAR OF THE ENTIRE PUMPING SYSTEM. BOTH PUMPS SHALL
NOT OPERATE AT THE SAME TIME.

IF FOR ANY REASON, (T IS NOT POSSIBLE TO MAINTAN A FLOW OF 300 GPM (ADJ.) THRU
THE SYSTEM, THE CHILLER SHALL SHUT DOWN AND A LOW FLOW ALARM SHALL TURN ON,

o

. CHILLER OPERATION:
THE CHILLER SHALL CONTINUE TO OPERATE AND MAINTAIN THE DISCHARGE WATER
TEMPERATURE OF 45'F (ADJ.) MEASURED BY T-2. COOLING CAPACTTY SHALL
BE VARIED BY LOADING AND UNLOADING THE COMPRESSORS PER THE PUMPDOWN
CYCLE OF THE CHILLER.

HOT WATER SYSTEM:

HOT WATER. BOLER PRIMARY LOOP
1. UPON MANUAL CHANGEOVER TO HEATING MODE, THE FOLLOWING SHALL HAPPEN.

THE PRIMARY BOILER PUMP P-5A SHALL START TO PUMP WATER THRU THE MODULAR BOILER

HWB-1. BOILER HWB-2 AND PUMP P-5B ARE STAND BY AND SHALL BE OPERATED ON A
SCHEDULED BASIS.

THE BOILER SHALL AUTOMATICALLY FIRE UP AND MAINTAN THE PRIMARY BOILER LOOP AT 200°F, THE

MODULAR BOILER CAPACITY CONTROL IS DONE AUTOMATICALLY BY

MODULAR BOILER L PANEL
TO MAINTAIN A CONSTANT WATER TEMPERATURE IN THE COMMON MANIFOLD, THE BOILERS SHALL BE PIPED
IN A REVERSE RETURN FASHION SUCH THAT RETURN HOT WATER PASSES THRU EACH OF THE BOILERS

BEFORE REACHING THE PRIMARY LOOP.

VARIABLE FLOW CONTROL BETWEEN PRIMARY AND SECONDARY LOOP

A PRIMARY/SECONDARY MIXING VALVE SHALL ALLOW FLOW OF WATER BETWEEN THE PRIMARY
AND SECONDARY LOOP SO AS TO MAINTAIN THE PRIMARY LOOP NO LOWER THAN 1457F
{ADJ.) TO PRVENT BOILER THERMAL SHOCK.

™

UPON CALL OF HEATING iN THE SECONDPRY LOOP, THE MIXING VALVE SHALL ALLOW THE HOTTER
WATER FROM THE PRIMARY LOOP TO MIX WITH THE RETURN WATER FROM THE SECONDARY LOOP

SO AS TO MAINTAIN A SEOONDMY HOT WATER SUPPLY TEMPERATURE OF 1B0FF (ADJ.). THE
RETURN LINE FROM THE SECONARY
ALL TIMES, THE MIX]MG VALVE. ENSURES THE INTEGRITY OF THE PRIIMRY BOILER LOOP WATER

TEMPERATUI E PRIMARY HOT WATER LOOP DROPS BELOW 140°F, BOILERS SHALL SHUT DOWN,
AND A LOW TEMPERATURE ALARM SHALL SOUND. SECONDARY WATER TEMPERATURE SHALL VARY

ACCORDING TO A RESET WATER TEMPERATURE BASED ON OUTDOOR TEMPERATURE.

SECONDARY PUMP_FL.OW CONTROL

1. SECONDARY PUMPS P-1 AND P-—2 (STAND-BY) OPERATE ON A SCHEDULED BASIS. EACH PUMP SHALL
%?M?ATE FOR ONE WEEK (ADJ.) AT ONE TIME SO AS TO ENSURE UNIFORM WEAR OF PUMPS, AT NO

SHALL BOTH THE PUMPS BE ON SIMULTANEOUSLY

2. PUMP START/STOP AND FLOW CONTROL SHALL BE ACCOMPUSHED BY WD~P1 (FOR PUMP P—1). THE
FLOW CONTROL SHALL BE ACCOMPUSED BY A DIFFERENTIAL PRESSURE SWICH (DPS-8) LOCATED BEYOND
THE LONGET RUN OF THE HOT WATER PIPING SYSTEM, THIS DPS SHALL ENSURE A PRESSURE DROP OF

ACROSS THE SUPPLY AND RETURN LINE. AS THE PRESSURE DROP IN THE SYSTEM VARIES,
RNE ASSOCATED WITH THE PUMP IN OERATION INCREASE OR DECREASE PUMP

0 PSt
THE VARIBLE FREQUENCY
SPEED TO CONTROL REQU?RED FLOW THROUGH THE SYSTEM.

P MAKES UP THE WATER LOST IN THE PRIMARY LOOP. AT

|

CHWS e

CHWS
PHWS

<

i
MAIN RETURN HEADER
/T Ch

F 3

F 3
P

A
MAN SUPPLY HEADER ——] DPS-5A
A J
0PULAR B
; &
/- AN RETURN HEADER \5B/
< PHWR < I

3
—
-
-

e, CHWS TO AHU-2

—4—%—‘ CHWR FROM AHU-2
y
FOR CONTROLS, SEE M5-2

DPS-5A

<
A 4
Y

A 4

FOR CONTROLS, SEE M5-1

4 MAKE UP ETHYLENE GLYCOL

F 3

& &

3] ] —

VFD-P3

{1CHILLED WATER (ETHYLENE GLYCOL) CONTROLS DIAGRAM

(STAND~-BY)

FLOW METER

(-9

QUTSIDE
TEMP,

HIVS em——

HWR

MAINTAIN 140°F PHWS

HOT WATER
SUPPLY TO
\ 4 é BUILDING

A b
B&G ROLAIRTROL

AR SEPARATOR

NOT TO SCALE

MAINTAIN 180°F HWS

HOT WATER
BUILDING
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F 3

2 HOT WATER SYSTEM CONTROLS DIAGRAM

NOT TO SCALE

INPUT/OUTPUT SUMMARY - CHILLED WATER SYSTEM INPUT/OUTPUT SUMMARY ~ HOT WATER SYSTEM
NPUTB | ANALOG INFUTD DIGITAL OUTPUTS | ANALOG INPUTB|ANALOG INPUTB| CONTROL LOOP | APPLICATION SOFTW/
DAL ouTryTs| Avoa [oiaTa DioTAL ‘ \TION SOFTWARE
’ 5 :
i i g 2l g gl
4 g /0 TYPE Elaly 2| : : §§§ BUPPLEMENTARY NOTES
. 2 ARY
1/0 TYPE i Y 2 % 5§§ %g g%gg 8 Eel
3 G S 5
CONTROL POINT
CONTROL POINT §§ﬁ HEEE E Wi Eéﬁﬁﬁ » e
s 52% g g 3 a8 SEiS [EZIEE 2 HEEE
CHi LLED WATER TBAPERA‘I:URI 1 i B " R D 0
ILLER CH {-1) X X BOWER START/STOP X x x
CHILLER LEAVING CHILLED WATER TEMP. (7-2) X X SECONDARY HOT WATER PUMP P—1 START/STOP 881 | [x X
CHILLER  START/ STOP (CH-1, CH-2) X SECONDARY HOT WATER PUMP P—1 STATUS DPS—1 X X
CHILLED WATER PUMP P-3 START/ STOP SECONDARY HOT WATER PUMP P—2 START/STOP S52 | Ix X STAND BY
CHILLED WATER PUMP P-3 STATUS (pPS-3) X X SECONDARY HOT WATER PUMP P—2 STATUS DPS-2 X X STAND BY
CHILLED WATER PUMP P-4 START/ STOP STAND BY PRIMARY HW PUMP P—SA START/STOP X X
CHILLED WATER PUNP P-4 STATUS (DPS—4) x . X STAND_BY PRIMARY HW PUMP P—A STATUS DPS—5A X x
FLOW METER (FM~1) x X PRIMARY/SECONDARY MIXING VALVE CONTROL X
FLOW SWITCH AT CHILLER (FS~1) X X PRIMARY LOOP SUPPLY TEMPERATURE T-1 x X X
DIFFERENTIAL PRESSURE SWITCH (DPS~9) x PRIMARY LOOP RETURN TEMPERATURE T-2 x X
SYSTEM BYPASS CONTROL VALVE (CV-1) x SECONDARY LOOP SUPPLY TEMPERATURE T-3 X x
PUMP P-3 FLOW CONTROL (VrD-P3) X X SECONDARY LOOP. RETURN TEMPERATURE T4 X X
PUMP P—4 FLOW CONTROL (VFD-P4) X d HW. PUMP .P—~5B START/STOP x STAND BY
PRIMARY HW PUMP P-58 STATUS DPS-5B X x| STAND BY
AMU—-1 PUMP P-6 START/STOP = X
AHU~1PUMP P-8 STATUS .DPS~6 " X X
- AHU-2 PUMP P~7 START/STOP . x
AHU-2 PUMP P-7 STATUS DPS—7 x X
PUMP P—1 FLOW CONTROL. (VFD-P1) il X x
PUMP P-2 FLOW CONTROL (VWD-P2) % x
DIFF. PRESSURE SWITCH DPS~8 (LOCATED. AT END) X

4 03-24-88 | ISSUED FOR CONSTRUCTION & FINAL PERMIT
3 12-30-98 | ISSUED FOR BID AND PERMIT
2 11~24-98 | 50% CD REVIEW
i 09-15-98 | DESIGN DEVELOPMENT
NO. | DATE DESCRIPTION
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TEMPERATURE CONTROL
DIAGRAM WATER SYSTEMS
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