
LEGEND

COORDINATION  NOTE

STANDARD  ABBREVIATIONS

HWS

HWR

CWS

CWR

CDS

HEATING WATER SUPPLY

HEATING WATER RETURN

CHILLED WATER SUPPLY

CHILLED WATER RETURN

CONDENSER WATER SUPPLY

D

CDR

G

RS

RL

RD

REFRIGERANT SUCTION

CONDENSATE DRAIN

COLD WATER

CONDENSER WATER RETURN

GAS

SERVICE VALVE

BALANCING COCK

STRAINER

CHECK VALVE

REFRIGERANT LIQUID

RELIEF VALVE

GLOBE VALVE

REFRIGERANT DISCHARGE

DS

CONTROL VALVE

GAUGE

THERMOMETER

FILL VALVE

DRIP STATION

REDUCING VALVE

ANCHOR

DDC SPACE HUMIDITY SENSOR

ELECTRIC THERMOSTAT

DIRECTION OF SLOPE DOWN

DIRECTION OF FLOW

ACOUSTIC LINED DUCT (DOUBLE LINE)

DUCT TRANSITION

DUCT SMOKE DETECTOR

WATERTIGHT DUCT

FLEXIBLE DUCT CONNECTION

CONNECT TO EXISTING

NEW WORK

EXISTING WORK TO REMAIN

EXISTING WORK TO BE REMOVED

DDC SPACE TEMPERATURE SENSOR

PIPE GUIDE

FLEXIBLE DUCT

ALL DUCTWORK AND PIPES SHALL BE COORDINATED WITH OTHER DUCTS,
PIPES, LIGHTS, STRUCTURAL SYSTEM, CEILING SUPPORTS AND FRAMING
BEFORE INSTALLATION.  MINOR DUCT OFFSETS AND TRANSITIONS SHALL BE
PROVIDED AS REQUIRED.  WHERE TRANSITIONS ARE REQUIRED, CROSS
SECTIONAL AREA OF DUCT SHALL NOT BE REDUCED.  MEASUREMENTS FOR
VERTICAL CLEARANCES OF DUCTWORK SHALL BE TAKEN AT THE JOB SITE
BEFORE FABRICATION OF ANY DUCTWORK.

WITH

WATER COLUMN or
WATER GAUGE

H20

w/

LEAVING AIR
TEMPERATURE

MANUAL AIR VENT
TEMPERATURE

THOUSAND BTU

MECHANICAL
MANUFACTURER

MOTOR OPERATED

MANUAL VOLUME

NOT TO SCALE
NORMALLY OPEN
NOT IN CONTRACT

OUTSIDE AIR

NORMALLY CLOSED

OPPOSED BLADE
TEMPERATURE

OCCUPANCY or

PRESSURE DROP

OUTSIDE AIR

RETURN AIR
PROTECTION
PHASE LOSS

RECTANGULAR

START-STOP

SMOKE DAMPER
DUCT SMOKE DETECTOR

STAINLESS STEEL

SUSPENDED

TEMPERATURE

MOTOR PROTECTIVE

WATER STOP
WATER GAUGE
WATER COLUMN

EWT ENTERING WATER TEMP

FROM or FAN RELAY
FREEZE PROTECTION

GALLONS PER MINUTE

FIRESTAT
FEET
GALLONS

EXTERNAL STATIC

FULL LOAD AMPS

FIRE ALARM
FIRE DAMPER

FINISHED FLOOR

FAHRENHEIT

FLOOR

PRESSURE

TYPICAL

FS

GPM
GAL
FT

FR
FP

WEIGHT

VERTICAL
VOLT

WATTS
WET BULB

FDPR

FIN FL

FLA
FL

ESP

F
FA

SWITCH

EACH

TEMPERATURE
ENTERING AIR

EQUIPMENT
ENTERING

ELECTRIC

DIRECT DIGITAL

DISCONNECT SWITCH
DIMENSIONS

DOUBLE POLE
DOWN

CONTROL

EQUIP
ENT

EAT

ELEC

DP
DN
EA

DIM

DDC

DISC

DAMPER

OCCUPIED

MAXIMUM
CONCRETE MASONRY UNIT

CONTINUATION

CEILING RADIATION DAMPER

COLD WATER

CONTROL RELAY

DRY BULB
DECIBEL

CUBIC FEET PER MINUTE

CONNECT

CLEANOUT
CONCRETE

CONT

CW

CRD

DB
dB

CR

DAMPER

MOUNTED
SWITCH

CONN
CONC
CO

CFM
CMU

MINIMUM

DAMPER (LINE VOLTAGE)

PER HOUR

AUTOMATIC

BRITISH THERMAL UNIT
BTU PER HOUR
CAPACITY

AUTOMATIC AIR VENT

ABOVE FINISHED FLOOR
AIR PRESSURE DROP
ARRANGEMENT

ABOVE
INCH(ES)

AUTO

CAP
BTUH
BTU

AAV

KILOWATTS

POUNDS

AFF
APD
ARRGMT

ABV
HOUR
HERTZ

SDR

TYP

WB

WS
WG
WC

WT

V

W
VERT

TEMP
SW

SDPR
SS

SUSP
S/S

RECT

PLP

RA

OBD

OCC

OA
OAT

MAX

MVD

NTS
NO
NIC
NC

MP SW

MTD

MIN
MOD

MFG

MBH

MECH

IN

MAV

LWT

LAT

LBS

KW

HR
HZ

BELOW
AUXILIARY

BEL
AUX

HAND-OFF-AUTOMATIC

HORSEPOWERHP

HOA

LOW VOLTAGE MOTOR
OPERATED DAMPER

LVD

FLAT OVAL
DIAMETER

LEAVING WATER

ø

PD

COMBINATION FIRE/SMOKEFSDPR
DAMPER

R

CW

S

H

x/x

IDENTIFICATION KEY

SECTION, ELEVATION, OR DETAIL SYMBOL

NUMBER INDICATES
SECTION.

LETTER INDICATES
ELEVATION OR DETAIL.

DRAWING NUMBER
WHERE ELEVATION,
SECTION, OR DETAIL IS
DRAWN.

ADDITIONAL
REFERENCED DRAWINGS

DRAWING NUMBER WHERE
ELEVATION, SECTION, OR
DETAIL IS TAKEN.

DDC COMBINATION SPACE TEMP\HUMIDITY\CO2 SENSOR X

DDC SPACE CO2 SENSOR C

EXTENT OF DEMOLITION

FABRIC DUCT

EXISTINGEXST

CURRENT RELAYCTR

ACOUSTIC DUCT\EQUIPMENT LAGGING

EXISTING TO REMAINETR

DIFFUSER, REGISTER & GRILLE
LEGEND

DEVICE MARK*
SQUARE DIFFUSER SIZE

SQUARE REGISTER SIZE

AIRFLOW, CFM

DEVICE MARK*

AIRFLOW, CFM

SIZE

AIRFLOW, CFM

DEVICE MARK*

LENGTH OF SLOT
DIFFUSER

*REFER TO AIR DISTRIBUTION TERMINAL DEVICE SCHEDULE

DEVICE MARK*

DEVICE MARK*

SQUARE GRILLE SIZE
SIZE
DEVICE MARK*

AIRFLOW, CFM
SIZE

DEVICE MARK*

RETURN

SUPPLY

EXHAUST

REGISTERS

GRILLES

AIRFLOW, CFM

SUPPLY

SLOT DIFFUSER

16x8-D

10-C

300
9-A

300
48-J

150
6-B

150
16x8-D

150
16x8-E

CEILING DIFFUSERS

5228 VALLEYPOINTE PKWY, SUITE 4
ROANOKE, VIRGINIA 24019

(540) 265-4444
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HOT WATER BOILERS

MARK MANUFACTURER MODEL NO.
CAPACITY MBH,

NET IBR
BURNER FIRING

RATE, CFH
WATER

VOLUME, GAL
MINIMUM AHRI

THERMAL EFF., %
MINIMUM

TURNDOWN
BOILER-1 FULTON EDR +3000 2610.0 3000 80 96.3 15:1
BOILER-2 FULTON EDR +3000 2610.0 3000 80 96.3 15:1
BOILER-3 FULTON EDR +3000 2610.0 3000 80 96.3 15:1
BOILER-4 FULTON EDR +3000 2610.0 3000 80 96.3 15:1

WALL HEATERS

MARK MANUFACTURER
HEATING

CAPACITY, KW
HEATING

CAPACITY, MBH MODEL NO. REMARKS QUANTITY
WH-1 MARKEL 2 6.8 3452 RECESSED 11

AIR DISTRIBUTION TERMINAL DEVICE SCHEDULE

MARK MANUFACTURER MODEL DESCRIPTION DAMPER FINISH
A PRICE SMDA LAY-IN OBD WHITE
B PRICE RCG SURFACE / LAY-IN OBD WHITE
C PRICE 70 SURFACE N/A WHITE
D PRICE SDS (8) 1/2" SLOTS PC WHITE
E PRICE SDS (2) 1/2" SLOTS PC CUSTOM
F PRICE 91 SURFACE N/A WHITE

GENERAL EQUIPMENT NOTES (APPLICABLE TO ALL EQUIPMENT):

1. HEATING WATER PERFORMANCE BASED ON 180 EWT.

2. CHILLED WATER PERFORMANCE BASED ON 44 DEGREE EWT.

3. DX PERFORMANCE BASED ON 95 AMBIENT TEMPERATURE.

4. FAN POWERED VAV HEATING COIL SHALL BE ON UNIT DISCHARGE.

5. ALL PIPING RUNOUTS TO VAV BOXES SHALL BE 3/4" FOR 3.0 GPM AND 
LESS;  1" FOR GPM GREATER THAT 3.0.

6. PROVIDE VFD FOR ALL PUMPS EXCEPT PCP'S.

7. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.

CENTRIFUGAL WATER CHILLER

MARK MANUF. MODEL

PRIMARY
EFFICIENCY,

kW\TON
NPLV,KW/

TON

ELECTRICAL EVAPORATOR CONDENSER

COMMENTSVOTAGE, V
COOLING

CAP., TONS  EWT, °F LWT, °F GPM
PD, FT
H2O EWT, °F LWT, °F GPM PD, FT H2O

CHILLER-3 TRANE RTHD 0.69 .43 480 250 56 44 500. 12 85.0 95.0 700.0 16.0 ALTERNATE #2
CHILLER-3 TRANE RTHD 0.67 .44 480 160 56 44 320 10 85.0 95.0 460.0 12.0 BASE BID

COOLING TOWER

MARK MANUFACTURER MODEL
OUTDOOR TEMP.,

°F WB
APPROACH,

°F
COOLING
RANGE, °F

FLOW RATE,
GPM

PRESSURE
DROP, PSI

FAN
MOTOR HP

MAXIMUM
FOOTPRINT, (LXW)

BASIN
HEATERS, KW VOLTAGE, V COMMENTS

CT-3 EVAPCO LSTE 78 7 10 750.0 1.40 psi 25 12' x 8' 5 480 ALTERNATE #2
CT-3 EVAPCO LSTE 78 7 10 460.0 2.40 psi 15 12' x 8' 4 480 BASE BID

VARIABLE VOLUME HEATING BOXES (TRANE)

MARK

BOX
INLET
SIZE

P.D. AT
COOLING
AIRFLOW
(IN. H2O.)

PRIMARY AIR HEATING COIL

MODEL

DISCHARGE
VALVE,

MAX. NC
MAX
CFM

HI MIN
CFM

LO MIN
CFM

CAP.,
MBH GPM

WPD, FT
H2O

VV-6A08 10" 0.56 1,265 1,265 425 47.8 2.5 0.97 VCWF 30
VV-6A09 10" 0.56 1,265 1,265 425 47.8 2.5 0.97 VCWF 30
VV-6A10 10" 0.56 1,265 1,265 425 47.8 2.5 0.97 VCWF 30
VV-6A11 10" 0.56 1,265 1,265 425 47.8 2.5 0.97 VCWF 30
VV-6A12 5" 0.07 250 250 85 9.5 1.0 1.62 VCWF 30
VV-6A13 5" 0.07 250 250 85 10.2 1.0 1.62 VCWF 30
VV-106 6" 0.23 360 180 120 7.6 0.5 0.49 VCWF 30
VV-108 10" 0.27 1,100 550 370 20.0 1.0 3.01 VCWF 30
VV-109 10" 0.23 1,000 500 330 19.2 1.0 3.00 VCWF 30
VV-111 10" 0.23 1,000 500 330 19.2 1.0 3.00 VCWF 30
VV-116 5" 0.07 250 125 85 6.6 0.5 0.48 VCWF 30
VV-124 5" 0.07 250 125 85 6.6 0.5 0.48 VCWF 30
VV-125 4" 0.03 145 70 50 5.1 0.5 0.48 VCWF 30
VV-126 12" 0.28 1,520 750 500 29.4 2.0 2.18 VCWF 30
VV-1701 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1702 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1703 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1704 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1705 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1706 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1707 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1708 6" 0.41 480 240 160 8.6 0.5 0.49 VCWF 30
VV-1709 5" 0.12 340 170 110 7.5 0.5 0.49 VCWF 30
VV-1710 5" 0.12 340 170 110 7.5 0.5 0.49 VCWF 30
VV-1711 5" 0.12 340 170 110 7.5 0.5 0.49 VCWF 30
VV-1712 6" 0.37 460 230 150 8.4 0.5 0.49 VCWF 30
VV-1713 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1714 8" 0.30 760 380 250 11.8 0.5 0.66 VCWF 30
VV-1715 5" 0.08 280 140 90 6.9 0.5 0.48 VCWF 30
VV-1716 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1717 6" 0.27 390 195 130 7.9 0.5 0.49 VCWF 30
VV-1718 5" 0.10 310 155 100 7.2 0.5 0.49 VCWF 30
VV-1719 4" 0.02 100 50 30 4.3 0.0 0.48 VCWF 30
VV-1720 5" 0.08 280 140 90 6.9 0.5 0.48 VCWF 30
VV-1721 4" 0.05 200 100 70 6.0 0.0 0.48 VCWF 30
VV-1722 5" 0.09 300 150 100 7.1 0.5 0.48 VCWF 30
VV-1723 5" 0.09 300 150 100 7.1 0.5 0.48 VCWF 30
VV-1724 5" 0.09 290 145 95 7.0 0.5 0.48 VCWF 30
VV-1725 6" 0.34 435 215 145 8.2 0.5 0.49 VCWF 30
VV-1726 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1727 5" 0.07 250 125 85 6.6 0.5 0.48 VCWF 30
VV-1728 5" 0.07 250 125 85 6.6 0.5 0.48 VCWF 30
VV-1729 5" 0.07 250 125 85 6.6 0.5 0.48 VCWF 30
VV-1730 6" 0.25 375 165 125 7.4 0.5 0.49 VCWF 30
VV-1731 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1732 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1733 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1734 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1735 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1736 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1737 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1738 6" 0.23 360 180 120 7.6 0.5 0.49 VCWF 30
VV-1739 6" 0.23 360 180 120 7.6 0.5 0.49 VCWF 30
VV-1740 8" 0.15 500 250 150 10.0 0.5 0.65 VCWF 30
VV-1741 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1742 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1743 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1744 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1745 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1746 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1747 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1748 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1801 5" 0.08 280 140 90 6.9 0.5 0.48 VCWF 30
VV-1802 5" 0.07 260 130 85 6.7 0.5 0.48 VCWF 30
VV-1803 5" 0.07 260 130 85 6.7 0.5 0.48 VCWF 30
VV-1804 5" 0.08 270 135 90 6.8 0.5 0.48 VCWF 30
VV-1805 5" 0.08 270 135 90 6.8 0.5 0.48 VCWF 30
VV-1806 4" 0.05 210 105 70 6.1 0.5 0.48 VCWF 30
VV-1807 5" 0.08 270 135 90 6.8 0.5 0.48 VCWF 30
VV-1808 5" 0.08 270 135 90 6.8 0.5 0.48 VCWF 30
VV-1809 4" 0.04 160 80 55 5.4 0.5 0.48 VCWF 30
VV-1810 4" 0.04 160 80 55 5.4 0.5 0.48 VCWF 30
VV-1811 5" 0.08 270 135 90 6.8 0.0 0.48 VCWF 30
VV-1812 5" 0.08 270 135 90 6.8 0.5 0.48 VCWF 30
VV-1813 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1814 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1815 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1816 5" 0.11 320 160 100 7.3 0.5 0.49 VCWF 30
VV-1817 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1818 8" 0.16 520 260 170 10.2 0.0 0.65 VCWF 30
VV-1819 5" 0.06 240 120 80 6.5 0.5 0.48 VCWF 30
VV-1820 5" 0.06 240 120 80 6.5 0.5 0.48 VCWF 30
VV-1821 8" 0.16 520 260 170 10.2 0.0 0.65 VCWF 30
VV-1822 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1823 4" 0.04 180 90 60 5.7 0.5 0.48 VCWF 30
VV-1824 4" 0.04 180 90 60 5.7 0.5 0.48 VCWF 30
VV-1825 4" 0.04 180 90 60 5.7 0.5 0.48 VCWF 30
VV-1826 4" 0.04 180 90 60 5.7 0.5 0.48 VCWF 30
VV-1827 4" 0.04 160 80 55 5.4 0.5 0.48 VCWF 30
VV-1828 4" 0.04 180 90 60 5.7 0.5 0.48 VCWF 30
VV-1829 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1830 4" 0.04 180 90 60 5.7 0.5 0.48 VCWF 30
VV-1831 5" 0.10 310 155 100 7.2 0.0 0.49 VCWF 30
VV-1832 5" 0.10 310 155 100 7.2 0.0 0.49 VCWF 30
VV-1833 8" 0.30 760 380 250 11.8 0.5 0.66 VCWF 30
VV-1834 8" 0.20 600 300 200 10.8 0.5 0.65 VCWF 30
VV-1835 8" 0.20 600 300 200 10.8 0.5 0.65 VCWF 30
VV-1836 5" 0.08 280 140 90 6.9 0.0 0.48 VCWF 30
VV-1837 5" 0.08 280 140 90 6.9 0.5 0.48 VCWF 30
VV-1838 4" 0.05 200 100 70 6.0 0.5 0.48 VCWF 30
VV-1839 5" 0.09 300 150 100 7.1 0.5 0.48 VCWF 30
VV-1840 6" 0.25 375 165 125 7.4 0.5 0.49 VCWF 30
VV-1841 8" 0.30 760 380 250 11.8 0.5 0.66 VCWF 30
VV-1842 8" 0.30 760 380 250 11.8 0.5 0.66 VCWF 30
VV-1843 8" 0.20 600 300 200 10.8 0.5 0.65 VCWF 30
VV-1844 8" 0.30 760 380 250 11.8 0.5 0.66 VCWF 30
VV-1845 8" 0.20 600 300 200 10.8 0.5 0.65 VCWF 30
VV-1846 8" 0.30 760 380 250 11.8 0.5 0.66 VCWF 30
VV-1847 6" 0.29 405 200 130 8.0 0.5 0.49 VCWF 30
VV-2001 8" 0.36 840 420 280 16.1 1.5 4.40 VCWF 30
VV-2002 6" 0.31 420 210 140 6.9 0.5 0.48 VCWF 30
VV-2003 8" 0.36 840 420 280 16.1 1.5 4.40 VCWF 30
VV-2004 8" 0.36 840 420 280 16.1 1.5 4.40 VCWF 30
VV-2005 8" 0.36 840 420 280 16.1 1.5 4.40 VCWF 30

VARIABLE VOLUME HEATING BOXES (TRANE)

MARK

BOX
INLET
SIZE

P.D. AT
COOLING
AIRFLOW
(IN. H2O.)

PRIMARY AIR HEATING COIL

MODEL

DISCHARGE
VALVE,

MAX. NC
MAX
CFM

HI MIN
CFM

LO MIN
CFM

CAP.,
MBH GPM

WPD, FT
H2O

VV-1A01 10" 0.19 580 570 390 21.5 1.5 0.18 VCWF 30
VV-1A02 10" 0.19 580 570 390 21.5 1.5 0.18 VCWF 30
VV-1A03 4" 0.08 60 55 35 2.1 0.5 0.48 VCWF 30
VV-1A04 4" 0.01 40 30 30 0.8 0.5 0.48 VCWF 30
VV-1A05 4" 0.15 60 55 35 2.1 0.5 0.64 VCWF 30
VV-1A06 12" 0.18 1,160 660 440 24.9 2.0 1.30 VCWF 30
VV-1A07 5" 0.03 160 120 75 4.5 0.5 0.48 VCWF 30
VV-1A08 5" 0.01 115 60 40 3.3 0.5 0.48 VCWF 30
VV-1A09 8" 0.32 380 190 130 7.8 1.0 0.09 VCWF 30
VV-1A10 4" 0.02 105 55 35 2.1 0.5 0.48 VCWF 30
VV-1A11 8" 0.18 420 210 140 7.9 1.0 0.09 VCWF 30
VV-1A12 10" 0.18 640 590 390 22.3 1.0 0.18 VCWF 30
VV-1A13 4" 0.03 85 75 50 2.8 0.5 0.48 VCWF 30
VV-1A14 10" 0.24 760 620 410 23.4 1.0 0.18 VCWF 30
VV-1A15 8" 0.17 340 220 150 8.3 1.0 0.65 VCWF 30
VV-1A16 5" 0.03 170 120 80 4.5 0.5 0.48 VCWF 30
VV-1A17 6" 0.07 190 180 120 6.8 0.5 0.49 VCWF 30
VV-1A18 6" 0.07 190 180 120 6.8 0.5 0.49 VCWF 30
VV-1A19 14" 0.26 1,610 805 540 30.4 2.5 0.11 VCWF 30
VV-1A20 14" 0.25 1,600 800 535 30.2 2.5 0.05 VCWF 30
VV-1A21 12" 0.43 1,360 860 580 32.5 2.5 0.23 VCWF 30
VV-1A22 5" 0.02 130 120 80 4.5 0.5 0.48 VCWF 30
VV-1A23 12" 0.43 1,360 860 580 32.5 2.0 0.23 VCWF 30
VV-2A01 4" 0.01 65 50 40 4.3 0.5 0.48 VCWF 30
VV-2A02 5" 0.01 65 65 50 2.5 0.5 0.48 VCWF 30
VV-2A03 5" 0.04 150 115 60 4.3 0.5 0.48 VCWF 30
VV-2A04 5" 0.01 100 75 40 2.8 0.5 0.48 VCWF 30
VV-2A05 4" 0.01 90 85 55 3.2 0.5 0.48 VCWF 30
VV-2A06 5" 0.07 195 150 65 5.7 0.5 0.48 VCWF 30
VV-2A07 6" 0.08 210 180 110 6.8 1.0 1.62 VCWF 30
VV-2A08 5" 0.07 155 120 60 4.5 1.0 0.57 VCWF 30
VV-2A09 5" 0.05 155 120 60 4.5 1.0 1.61 VCWF 30
VV-2A10 8" 0.11 420 315 140 11.9 1.0 2.16 VCWF 30
VV-2A11 4" 0.02 70 65 50 2.5 1.0 0.57 VCWF 30
VV-2A12 4" 0.01 70 55 40 2.1 0.5 0.48 VCWF 30
VV-2A13 5" 0.05 170 140 90 5.3 0.5 0.48 VCWF 30
VV-2A14 6" 0.05 215 165 75 6.2 0.5 3.29 VCWF 30
VV-2A15 5" 0.13 165 125 55 4.7 0.5 0.17 VCWF 30
VV-2A16 4" 0.01 100 75 40 2.8 0.5 0.48 VCWF 30
VV-2A17 5" 0.13 270 205 90 7.7 0.5 0.49 VCWF 30
VV-2A18 5" 0.05 135 105 45 4.0 0.5 0.17 VCWF 30
VV-2A19 5" 0.02 120 90 40 3.4 0.5 0.48 VCWF 30
VV-2A20 4" 0.02 100 95 60 3.6 0.5 0.48 VCWF 30
VV-2A21 5" 0.05 155 120 60 4.5 0.5 0.48 VCWF 30
VV-2A22 5" 0.05 155 120 60 4.5 1.0 1.61 VCWF 30
VV-2A23 5" 0.05 155 120 60 4.5 0.5 0.48 VCWF 30
VV-2A24 4" 0.01 90 70 40 2.6 0.5 0.48 VCWF 30
VV-2A25 5" 0.02 120 90 40 3.4 0.5 0.48 VCWF 30
VV-2A26 6" 0.05 225 170 75 6.4 0.5 0.49 VCWF 30
VV-2A27 5" 0.07 195 150 65 5.7 1.5 3.29 VCWF 30
VV-2A28 4" 0.05 155 120 60 4.5 1.0 1.61 VCWF 30
VV-2A29 5" 0.03 120 115 70 4.3 0.5 0.48 VCWF 30
VV-2A30 6" 0.12 380 285 130 10.8 1.0 0.49 VCWF 30
VV-2A31 5" 0.07 155 120 60 4.5 0.5 0.17 VCWF 30
VV-2A32 5" 0.04 150 115 60 4.3 0.5 0.48 VCWF 30
VV-3A01 4" 0.02 100 90 60 5.7 0.5 0.48 VCWF 30
VV-3A02 10" 0.17 840 550 425 22.9 2.0 10.09 VCWF 30
VV-3A03 10" 0.14 760 495 375 20.8 1.5 6.09 VCWF 30
VV-3A04 12" 0.14 970 635 480 25.6 1.5 1.30 VCWF 30
VV-3A05 5" 0.06 230 210 130 8.1 0.5 0.49 VCWF 30
VV-3A06 10" 0.16 800 520 380 22.3 2.0 10.09 VCWF 30
VV-3A07 8" 0.13 460 300 155 12.8 1.0 2.16 VCWF 30
VV-3A21 12" 0.32 1,125 735 470 28.0 1.0 0.07 VCWF 30
VV-3A22 5" 0.21 350 230 120 15.4 1.0 0.58 VCWF 30
VV-3A23 10" 0.19 900 585 370 23.6 2.0 10.10 VCWF 30
VV-3A24 12" 0.32 1,125 735 470 28.0 1.0 0.07 VCWF 30
VV-3A25 5" 0.13 350 230 120 9.8 1.0 1.62 VCWF 30
VV-3A26 10" 0.19 900 585 380 23.6 2.0 10.10 VCWF 30
VV-3A27 8" 0.21 620 405 210 16.4 2.0 7.30 VCWF 30
VV-3A28 8" 0.34 600 390 200 18.4 1.0 0.09 VCWF 30
VV-4A01 10" 0.19 660 640 400 27.9 1.0 0.18 VCWF 30
VV-4A02 5" 0.07 260 195 90 7.9 0.5 0.49 VCWF 30
VV-4A03 10" 0.19 660 640 400 27.9 1.0 0.18 VCWF 30
VV-4A04 10" 0.20 680 455 230 29.0 1.5 0.38 VCWF 30
VV-4A05 10" 0.26 800 535 390 31.1 1.5 0.38 VCWF 30
VV-4A06 4" 0.03 140 105 50 6.1 0.5 0.48 VCWF 30
VV-4A07 14" 0.05 1,000 935 335 34.8 2.5 1.69 VCWF 30
VV-4A08 12" 0.26 995 665 480 27.4 1.0 0.07 VCWF 30
VV-4A09 10" 0.15 780 520 260 21.3 1.5 6.09 VCWF 30
VV-4A10 12" 0.26 995 665 480 27.4 1.0 0.07 VCWF 30
VV-4A11 12" 0.33 1,145 860 385 37.8 1.5 0.14 VCWF 30
VV-4A12 4" 0.03 140 105 50 6.1 0.5 0.48 VCWF 30
VV-4A13 10" 0.26 800 535 390 26.4 1.0 0.18 VCWF 30
VV-4A14 10" 0.20 680 660 400 28.1 1.0 0.18 VCWF 30
VV-4A15 5" 0.07 260 195 90 9.1 1.0 1.62 VCWF 30
VV-4A16 6" 0.28 400 300 135 11.9 1.5 3.30 VCWF 30
VV-4A17 10" 0.11 660 640 400 24.7 2.0 10.11 VCWF 30
VV-4A18 12" 0.34 1,180 1,140 700 47.5 2.0 0.23 VCWF 30
VV-4A19 5" 0.07 260 195 90 9.1 1.0 1.62 VCWF 30
VV-4A20 5" 0.07 260 195 90 9.1 1.0 1.62 VCWF 30
VV-4A21 10" 0.11 660 640 400 24.7 2.0 10.11 VCWF 30
VV-5A01 10" 0.13 720 700 515 26.7 2.5 14.98 VCWF 30
VV-5A02 12" 0.07 660 600 425 28.3 3.0 4.55 VCWF 30
VV-5A03 12" 0.07 660 600 425 28.3 3.0 4.55 VCWF 30
VV-5A04 10" 0.34 940 920 690 41.9 2.0 0.64 VCWF 30
VV-5A05 5" 0.11 320 240 110 10.0 1.0 1.62 VCWF 30
VV-5A06 4" 0.03 140 110 80 6.2 0.5 0.48 VCWF 30
VV-5A07 5" 0.10 310 235 105 9.9 1.0 1.62 VCWF 30
VV-5A08 14" 0.20 1,375 1,035 460 42.9 1.5 0.11 VCWF 25
VV-5A09 14" 0.20 1,365 1,025 455 42.8 1.5 0.11 VCWF 25
VV-5A10 14" 0.20 1,380 1,035 460 42.9 1.5 0.11 VCWF 25
VV-5A11 14" 0.20 1,380 1,035 460 42.9 1.5 0.11 VCWF 25
VV-5A12 14" 0.20 1,375 1,035 460 42.9 1.5 0.11 VCWF 25
VV-5A13 10" 0.11 660 495 220 19.1 1.0 3.00 VCWF 30
VV-5A14 5" 0.02 150 115 50 6.3 0.5 0.48 VCWF 30
VV-5A15 8" 0.16 520 410 290 15.9 1.5 4.40 VCWF 30
VV-5A16 4" 0.02 115 110 70 6.2 0.5 0.48 VCWF 30
VV-5A17 5" 0.03 160 120 55 6.5 0.5 0.48 VCWF 30
VV-6A01 4" 0.03 120 120 70 4.5 0.5 0.48 VCWF 30
VV-6A02 4" 0.04 170 170 120 6.4 0.5 0.49 VCWF 30
VV-6A03 4" 0.04 170 170 60 6.4 0.5 0.49 VCWF 30
VV-6A04 4" 0.03 130 130 45 4.9 0.5 0.48 VCWF 30
VV-6A05 4" 0.02 100 100 35 3.8 0.5 0.48 VCWF 30
VV-6A06 6" 0.21 350 350 120 13.2 0.5 0.17 VCWF 30
VV-6A07 10" 0.38 1,000 1,000 470 37.8 2.0 0.64 VCWF 30

FANS (GREENHECK)

MARK
CAPACITY,

CFM
STATIC PRESSURE,

IN. H2O.
INLET
dBA

MOTOR
HP

MAX.
BHP MODEL NO. LOCATION AREA SERVED

VOLTAGE
, V

EF-1 800 0.750 56 0.25 0.18 CUE-101-VG ROOF, AREA E CUL. ARTS KITCHEN HOOD 1 120
EF-1A 975 1.000 63 0.5 0.24 CUE-121-VG ROOF, AREA C LOWER LEVEL AREA 120
EF-2 800 0.750 56 0.25 0.18 CUE-101-VG ROOF, AREA E CUL. ARTS KITCHEN HOOD 2 120

EF-2A 575 0.625 54 0.25 0.11 CUE-099-VG ROOF, AREA B ADMIN. AREA 120
EF-3 800 0.750 56 0.25 0.18 CUE-101-VG ROOF, AREA E CUL. ARTS KITCHEN HOOD 3 120

EF-3A 800 0.625 57 0.25 0.15 CUE-099-VG ROOF, AREA E SE ADDITION 120
EF-4 800 0.750 56 0.25 0.18 CUE-101-VG ROOF, AREA E CUL. ARTS KITCHEN HOOD 4 120

EF-4A 900 0.750 57 0.25 0.19 CUE-101-VG ROOF, AREA D NORTH ADDITION 120
EF-5 800 0.750 56 0.25 0.18 CUE-101-VG ROOF, AREA E CUL. ARTS KITCHEN HOOD 5 120

EF-5A 275 0.500 53 0.1 0.04 CUE-080-VG ROOF, AREA B MEDIA CENTER AREA 120
EF-6 800 0.750 56 0.25 0.18 CUE-101-VG ROOF, AREA E CUL. ARTS KITCHEN HOOD 6 120
EF-7 500 0.500 53 0.1 0.07 CUE-090-VG ROOF, AREA E BAND AREA STORAGE 120
EF-8 800 0.625 59 0.25 0.18 CUE-099-VG ROOF, AREA E CULINARY AREA REST. 120
EF-9 525 0.875 56 0.25 0.14 CUE-099-VG ROOF, AREA E CUL. ARTS DISH. HOOD 120

EF-10 790 1.000 57 0.25 0.2 CUE-101-VG ROOF, AREA E CUL. ARTS OVEN HOOD 120
EF-11 250 0.500 55 0.1 0.05 CUE-080-VG ROOF, AREA D D-263 COMMONS REST. 120

EF-REF 2,700 1.000 68 1 .75 CUE-161-VG ROOF, AREA C MAIN MECHANICAL ROOM 480
F-33 7,750 0.500 73 3 2.03 BSQ-240-30 MECH RM. C138 MAIN MECHANICAL ROOM 480

RF-2A 4,000 0.500 75 2 1.7 SQ-160-VG MECH RM. B156 AHU-2A RETURN FAN 480
RF-6A 7,650 0.625 72 3 1.97 BSQ-240-30 AUD. MEZZ. AHU-6A RETURN FAN 480

RF-CAF 16,000 0.500 79 7.5 6.6 BSQ-300 MECH RM. C138 AHU-CAF RETURN FAN 480

PUMPS (BELL & GOSSETT)

MARK
MAX. CAP.,

GPM
MIN. CAP.,

GPM HEAD, FT. H2O HP MAX BHP SIZE SERIES SYSTEM / AREA SERVED VOLTAGE, V
CTP-3 700 70 55 15 12.3 5x5x9 5B SERIES  80 CHILLER-3 PRIMARY 480
CWP-3 500 50 40 7.5 6.0 1510 1510 CHILLER-3 CONDENSER WATER 480
CWP-4 1500 150 110 60 49.7 6G 1510 CHILLED WATER DISTRIBUTION DUTY 480
CWP-5 1500 150 110 60 49.7 6G 1510 CHILLED WATER DISTRIBUTION STBY 480
HWP-1 1100 110 90 40 29.3 5EB 1510 HEATING WATER DISTRIBUTION DUTY 480
HWP-2 1100 110 90 40 29.3 5EB 1510 HEATING WATER DISTRIBUTION STBY 480
PCP-5A 30 30 15 0.17 0.17 XL 36-45 ECOCIRC RAH-5A PREHEAT COIL 120
PCP-BB 5 5 15 0.17 0.17 XL 15-75 ECOCIRC RAH-BB PREHEAT COIL 120

PROVIDE PCP-BB ONLY IF ALT#1 IS ACCEPTED.  IF ALT #2 IS NOT ACCEPTED:  BALANCE CWP-3 TO 320 GPM; AND CTP-3 TO 460 GPM

AIR SEPARATOR (BELL & GOSSETT)

MARK
CAPACITY,

GPM MODEL
AS-HW 1100 CRS-8F

EXPANSION TANKS (BELL & GOSSETT)

MARK
CAPACITY,
GALLONS

ACCEPTANCE
VOL., GAL MODEL

DIMENSIONS, IN.
DIA. x HEIGHT QUANTITY

WET
WEIGHT,

LBS
ET-HW 211 211 SERIES B 30x82 1 2306

ELECTRIC UNIT HEATERS - TRANE

MARK
HEATING CAPACITY

ARRGMT MODEL
VOLTAGE,

V QUANTITYKW
EUH-1 10,000 VERTICAL 5110 208 1

KITCHEN HOODS

MARK MANUFACTURER MODEL
DESIGN

DUTY
EXHAUST
AIR CFM

DIMENSIONS EXHAUST SP
LOSS (IN WC)WIDTH DEPTH HEIGHT

EH-7 ACCUREX XD1-42-S LIGHT 525 42.0 42.0 24.0 0.50
EH-8 ACCUREX XO-54-S LIGHT 790 57.0 54.0 24.0 0.50

KITCHEN HOODS (EXISTING)

MARK MANUFACTURER MODEL
DESIGN

DUTY
EXHAUST
AIR CFM

DIMENSIONS EXHAUST SP
LOSS (IN WC)

FILTERS
WIDTH DEPTH HEIGHT TYPE QTY SIZE

EH-1 CAPTIVE-AIRE SYSTEMS 5424 ND MEDIUM 800 50.0 54.0 24.0 0.35 S.S. BAFFLES WITH HANDLES 3 16 X 16
EH-2 CAPTIVE-AIRE SYSTEMS 5424 ND MEDIUM 800 50.0 54.0 24.0 0.35 S.S. BAFFLES WITH HANDLES 3 16 X 16
EH-3 CAPTIVE-AIRE SYSTEMS 5424 ND MEDIUM 800 50.0 54.0 24.0 0.35 S.S. BAFFLES WITH HANDLES 3 16 X 16
EH-5 CAPTIVE-AIRE SYSTEMS 5424 ND MEDIUM 800 50.0 54.0 24.0 0.35 S.S. BAFFLES WITH HANDLES 3 16 X 16
EH-4 CAPTIVE-AIRE SYSTEMS 5424 ND MEDIUM 800 50.0 54.0 24.0 0.35 S.S. BAFFLES WITH HANDLES 3 16 X 16
EH-6 CAPTIVE-AIRE SYSTEMS 5424 ND MEDIUM 800 50.0 43.0 24.0 0.35 S.S. BAFFLES WITH HANDLES 3 16 X 16

VARIABLE VOLUME SHUTOFF BOXES (TRANE)

MARK

BOX
INLET
SIZE

P.D. AT COOLING
AIRFLOW (IN.

H2O.)

PRIMARY AIR

MODEL

DISCHARGE
VALVE,

MAX. NC
MAX
CFM

LO MIN
CFM

VV-101 6" 0.14 400 130 VCCF 30
VV-102 4" 0.01 125 40 VCCF 30
VV-103 4" 0.01 125 40 VCCF 30
VV-104 6" 0.18 450 150 VCCF 30
VV-105 4" 0.01 110 30 VCCF 30
VV-107 4" 0.01 100 30 VCCF 30
VV-110 4" 0.01 125 40 VCCF 30
VV-112 4" 0.01 125 40 VCCF 30
VV-113 6" 0.14 400 130 VCCF 30
VV-114 4" 0.01 120 40 VCCF 30
VV-115 4" 0.01 165 60 VCCF 30
VV-117 5" 0.01 240 80 VCCF 30
VV-118 4" 0.01 120 40 VCCF 30
VV-119 4" 0.01 155 50 VCCF 30
VV-120 4" 0.01 155 50 VCCF 30
VV-121 4" 0.01 145 50 VCCF 30
VV-122 5" 0.01 260 85 VCCF 30
VV-123 5" 0.01 250 85 VCCF 30

DUCTLESS SPLIT SYSTEM AIR CONDITIONING UNITS

MARK MANUFACTURER
MODEL

NO.

COOLING
CAPACITY,

MBH
COOLING

(SEER) AIR FLOW
OUTDOOR
UNIT MARK

OUTDOOR UNIT
POWER SUPPLY QUANTITY

DSS-1 MITSUBISHI PKA-A12 12 13.8 290 CFM PUY-A12 208/1/60 1
DSS-2 MITSUBISHI PKA-A18 18 14.1 290 CFM PUY-A18 208/1/60 1
DSS-3 MITSUBISHI PKA-A24 24 13.5 480 CFM PUY-A24 208/1/60 1

HYDRONIC BASEBOARD HEAT (VULCAN)

MARK HEATING CAP. (MBH) GPM
ENCLOSURE LENGTH

(APPROX.)
ELEMENT
LENGTH

MAX TUBE
DIAMETER MODEL NO. QUANTITY

BBH-201 3.4 1.0 7' - 9" 4' - 9" 3/4" LV3-S11 1
BBH-202 3.8 1.0 8' - 4" 5' - 4" 3/4" LV3-S11 1
BBH-203 11.5 1.0 18' - 11" 16' - 1" 3/4" LV3-S11 1
BBH-204 3.9 1.0 7' - 8" 5' - 5" 3/4" LV3-S11 1
BBH-205 3.9 1.0 8' - 3" 5' - 5" 3/4" LV3-S11 1
BBH-206 10.0 1.0 16' - 2" 14' - 0" 3/4" LV3-S11 1
BBH-207 6.4 1.0 11' - 10" 9' - 0" 3/4" LV3-S11 1
BBH-208 4.3 1.0 8' - 8" 6' - 0" 3/4" LV3-S11 1
BBH-209 6.8 1.0 12' - 3" 9' - 6" 3/4" LV3-S11 1
BBH-210 4.3 1.0 8' - 6" 6' - 0" 3/4" LV3-S11 1
BBH-211 3.0 1.0 7' - 2" 4' - 3" 3/4" LV3-S11 1
BBH-212 2.0 1.0 5' - 7" 2' - 11" 3/4" LV3-S11 1
BBH-302 19.5 1.0 31' - 6" 27' - 2" 3/4" LV3-S11 1
BBH-303 3.9 1.0 6' - 9" 5' - 5" 3/4" LV3-S11 1
BBH-304 20.0 1.0 32' - 0" 28' - 0" 3/4" LV3-S11 1
BBH-305 15.3 1.0 25' - 4" 21' - 3" 3/4" LV3-S11 1
BBH-306 20.0 1.0 32' - 1" 28' - 0" 3/4" LV3-S11 1
BBH-307 20.0 1.0 32' - 3" 28' - 0" 3/4" LV3-S11 1
BBH-308 5.1 1.0 10' - 1" 7' - 2" 3/4" LV3-S11 1
BBH-309 20.0 1.0 32' - 11" 28' - 0" 3/4" LV3-S11 1
BBH-310 20.0 1.0 32' - 11" 28' - 0" 3/4" LV3-S11 1
BBH-311 3.9 1.0 8' - 5" 5' - 5" 3/4" LV3-S11 1
BBH-312 20.0 1.0 31' - 9" 28' - 0" 3/4" LV3-S11 1
BBH-313 8.6 1.0 16' - 8" 12' - 0" 3/4" LV3-S11 1
BBH-402 15.3 1.0 25' - 1" 21' - 4" 3/4" LV3-S11 1
BBH-403 5.2 1.0 8' - 11" 7' - 4" 3/4" LV3-S11 1
BBH-404 15.3 1.0 25' - 1" 21' - 4" 3/4" LV3-S11 1
BBH-405 13.9 1.0 23' - 1" 19' - 4" 3/4" LV3-S11 1
BBH-406 15.3 1.0 25' - 1" 21' - 4" 3/4" LV3-S11 1
BBH-407 5.2 1.0 8' - 11" 7' - 4" 3/4" LV3-S11 1
BBH-408 15.3 1.0 25' - 1" 21' - 4" 3/4" LV3-S11 1
BBH-501 7.9 1.0 13' - 7" 11' - 1" 3/4" LV3-S11 1
BBH-502 4.5 1.0 8' - 4" 6' - 4" 3/4" LV3-S11 1
BBH-503 3.6 1.0 8' - 0" 5' - 1" 3/4" LV3-S11 1
BBH-504 11.5 1.0 18' - 10" 16' - 0" 3/4" LV3-S11 1
BBH-505 12.3 1.0 19' - 11" 17' - 2" 3/4" LV3-S11 1
BBH-506 10.2 1.0 16' - 11" 14' - 2" 3/4" LV3-S11 1
BBH-507 9.8 1.0 16' - 4" 13' - 8" 3/4" LV3-S11 1
BBH-508 10.2 1.0 16' - 11" 14' - 2" 3/4" LV3-S11 1
BBH-509 3.4 1.0 7' - 7" 4' - 10" 3/4" LV3-S11 1
BBH-510 7.4 1.0 12' - 9" 10' - 4" 3/4" LV3-S11 1
BBH-511 8.6 1.0 14' - 7" 12' - 0" 3/4" LV3-S11 1

PARALLEL FAN POWERED VARIABLE VOLUME HEATING BOXES                       TRANE

MARK BOX SIZE
P.D. AT COOLING

AIRFLOW (IN. H2O)
PRIMARY AIR

MAX CFM
PRIMARY AIR

MIN CFM
FAN HEATING COIL

VOLTAGE, V MODELCFM S.P. IN. H2O MOTOR HP ENTERING AIR, °F CAPACITY, MBH GPM WPD, FT H2O
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PROVIDE RAH-BB ONLY IF ALTERNATE #1 IS ACCEPTED.

AHU-4 TO HAVE OA CONNECTION FOR USE ONLY DURING ECONOMIZER MODE.

FILTERS (TWO SECTIONS REQ'D)

TYPE PLEATED PLEATED PLEATED PLEATED PLEATED PLEATED PLEATED PLEATED PLEATED

EFFICIENCY MERV-8 MERV-8 MERV-8 MERV-8 MERV-8 MERV-8 MERV-8 MERV-8 MERV-8

MAXIMUM WEIGHT, LBS. 10,000 4,000 8,000 10,000 11,000 4,000 6,000 7,000 2,000

CAPACITIES BASED ON:
          COOLING: EWT 44%%DF 
          HEATING: EWT 180%%DF 

AHU-2A:  PROVIDE ADDITIONAL DX COOLING COIL AND CONDENSING UNIT TO MATCH CHILLED WATER COIL PERFORMANCE.

MAXIMUM BHP 11.3 4.2 10 15.8 15.2 7.7 2.6 14.2 5.5

MAX RPM 2100 3500 2200 2350 2500 2100 2200 1830 1800

RETURN/EXHAUST FAN EXHAUST EXHAUST EXHAUST EXHAUST RETURN

TOTAL AIR, CFM 3,800 N/A 3,050 4,560 4,250 N/A 2,800 N/A N/A

EXT. S.P., IN. H2O 0.5 N/A 0.5 0.5 0.5 N/A 0.5 N/A N/A

FAN HORSEPOWER 2 @ 3 N/A 2 @ 5 2 @ 3 2 @ 6 N/A 1 @ 2 N/A N/A

MAXIMUM BHP 4.6 N/A 6.6 5.3 11.0 N/A 1.6 N/A N/A

MAX RPM 1700 N/A 2100 1650 2200 N/A 2100 N/A N/A

TOTAL ENERGY WHEEL

EXHAUST AIRFLOW, CFM 3,800 N/A 3050 4560 4250 N/A N/A N/A N/A

ENERGY RECOVERY UNIT: TRANE

MARK AHU-1A AHU-2A AHU-3A AHU-4A RAH-5A AHU-6A RAH-BB AHU-CAF AHU-4

INDOOR / ROOFTOP INDOOR INDOOR INDOOR INDOOR ROOF INDOOR ROOF INDOOR INDOOR

SERVICE MZ VAV MZ VAV MZ VAV MZ VAV MZ VAV MZ VAV SZ VAV SZ VAV SZ VAV

AREA SERVED LOWER LEVEL ADMIN SOUTH ADD. NORTH ADD. MEDIA CULINARY BLACK BOX CAFETERIA CAF / KITCHEN

SUPPLY FAN

TOTAL AIR, CFM 11,420 4,000 10,000 13,250 12,020 7,650 2,800 16,000 7,750

OUTSIDE AIR, CFM 5,950 1,870 4,800 6,800 5,700 7,650 1,250 7,625 N/A

*EXT. S.P., IN. H2O 2.00 2.00 2.00 2.00 2.00 2.00 1.25 1.75 1.00

FAN HORSEPOWER 2 @ 7.5 2 @ 3 2 @ 5 2 @ 10 2 @ 8 1 @ 8 1 @ 3 2 @ 7.5 7.5

OUTSIDE AIRFLOW, CFM 5,950 N/A 4800 6800 5700 N/A N/A N/A N/A

SUMMER CONDITIONS N/A N/A N/A N/A N/A

OUTSIDE AIR EAT, DB/WB 95.0/76.0 N/A 95.0/76.0 95.0/76.0 95.0/76.0 N/A N/A N/A N/A

OUTSIDE AIR LAT, DB/WB 84.2/69.3 N/A 84.2/69.2 83.6/68.9 82.6/68.2 N/A N/A N/A N/A

EXHAUST AIR EAT DB/WB 75.0/62.6 N/A 75.0/62.6 75.0/62.6 75.0/62.6 N/A N/A N/A N/A

EXHAUST AIR LAT, DB/WB 91.8/73.7 N/A 92.0/73.8 92.1/73.8 91.5/73.5 N/A N/A N/A N/A

WINTER CONDITIONS N/A N/A N/A N/A N/A

OUTSIDE AIR EAT, DB 0.0 N/A 0.0 0.0 0.0 N/A N/A N/A N/A

OUTSIDE AIR LAT, DB 27.6 N/A 27.5 29.5 32.3 N/A N/A N/A N/A

EXHAUST AIR EAT, DB 68.00 N/A 68.0 68.0 68.0 N/A N/A N/A N/A

EXHAUST AIR LAT, DB 21.9 N/A 21.5 21.4 21.9 N/A N/A N/A N/A

PREHEAT COIL

AIRFLOW, CFM 7,995 3,905 5,425 10,050 9,130 7,650 2,800 16,000 N/A

TOTAL CAP., MBH 476.9 120.5 323.6 813.0 544.6 592.7 94 596.9 N/A

ENT. AIR,  %%DDB 0.0 36.0 0.0 0.0 0.0 0.0 39.0 35.6 N/A

LV. AIR,  %%DDB 55.0 55.0 55.0 55.0 55.0 55.0 70.0 70.0 N/A

GPM 25.1 6.4 17.0 42.7 28.9 29.6 5 31.4 N/A

P.D., FT. H2O 7 7 7 7 7 7 7 7 N/A

MIN. WATER VEL., FPS 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 N/A

RUNOUTS, IN. 2 1 1-1/2 2-1/2 2 2 1-1/4 2 N/A

COOLING COIL

TOTAL CAP., MBH 464.6 214.2 396.7 525.2 453.7 598.9 140.3 844.6 208.9

ENT. AIR,  %%DDB 79.8 84.4 79.4 79.4 78.6 95.0 84.0 84.5 75

                 %%DWB 66.4 69.5 66.1 66.1 65.5 76.0 69.0 69.7 62.6

LEAV. AIR, %%DDB 53.0 53.0 53.0 53.0 53.0 53.0 53.0 53.0 54

                  %%DWB 52.9 52.9 52.9 52.9 52.9 52.9 52.9 52.9 53.3

GPM 66.2 29.6 56.5 74.8 64.6 85.3 17.0 120.3 50

P.D., FT. H2O 10 10 10 10 10 10 10 10 10

MIN. WATER VEL., FPS 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

RUNOUTS, IN. 2-1/2 2 2-1/2 3 2-1/2 3 1-1/2 3 2-1/2

REHEAT COIL

AIRFLOW, CFM N/A N/A N/A N/A N/A N/A 2,800 16000 N/A

TOTAL CAP., MBH N/A N/A N/A N/A N/A N/A 60.7 244.8 N/A

ENT. AIR,  %%DDB N/A N/A N/A N/A N/A N/A 70.0 70.0 N/A

LV. AIR,  %%DDB N/A N/A N/A N/A N/A N/A 90.0 84.1 N/A

GPM N/A N/A N/A N/A N/A N/A 3.0 12.9 N/A

P.D., FT. H2O N/A N/A N/A N/A N/A N/A 0.2 0.4 N/A

MIN. WATER VEL., FPS N/A N/A N/A N/A N/A N/A 2.0 2 N/A

RUNOUTS, IN. N/A N/A N/A N/A N/A N/A 3/4 1-1/2 N/A

MODEL NO. CSAA030 CSAA010 CSAA025 CSAA030 CSAA025 CSAA017 CSAA006 CSAA035 CSAA017
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH.  
FLEXIBLE DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND 
CONNECTED TO DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS 
SHEETS. CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN 
FLEXIBLE DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN 
AND EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND 
REGISTERS. FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND 
EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE INFILTRATION 
OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE VOLUME HEATING 
BOXES SHALL BE ON THE SIDE INDICATED ON THE FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND COOLING 
REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS.

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW FIREWALLS WILL 
REQUIRE A FIRE DAMPER AT THE LOCATION OF THE PENETRATION.

SHEET NOTES:

OPEN END DUCT, COVER WITH 1/2 INCH WIRE MESH.

REFER TO TRANSFER DUCT DETAIL ON SHEET 
M-402. TYPICAL FOR ALL NEW TRANSFER DUCTWORK.

FIRE DAMPER LOCATED IN SECOND FLOOR DUCT 
PENETRATION.

4 INCH CONCRETE HOUSEKEEPING PAD. REFER TO 
SPECIFICATIONS.
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.

SHEET NOTES:

OPEN END DUCT. COVER WITH 1/2 INCH WIRE MESH.

FIRE DAMPER LOCATED IN SECOND FLOOR DUCT PENETRATION.
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1 FIRST FLOOR - MECHANICAL DUCTWORK PLAN - AREA C
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.

SHEET NOTES:

INSTALL NEW VAV BOX. CONNECT TO EXISTING DUCTWORK AND PIPING WHERE 
APPLICABLE.

EXHAUST DUCT UP TO FAN ON ROOF.

DRYER EXHAUST VENT WITH RAIN CAP AND BACK-DRAFT DAMPERS.

OPEN END DUCT, COVER WITH 1/2 INCH WIRE MESH.
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SCALE:M-104 1/8" = 1'-0"
1 FIRST FLOOR - MECHANICAL DUCTWORK PLAN - AREA E
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.

SHEET NOTE:

INSTALL NEW VAV BOX. CONNECT TO EXISTING 
DUCTWORK AND PIPING WHERE APPLICABLE.
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SCALE:M-105 1/8" = 1'-0"
1 SECOND FLOOR - MECHANICAL DUCTWORK PLAN - AREA A
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.

SHEET NOTES:

INSTALL NEW VAV BOX. CONNECT TO EXISTING 
DUCTWORK AND PIPING WHERE APPLICABLE.

OPEN END DUCT, COVER WITH 1/2 INCH WIRE MESH.

FIRE DAMPER LOCATED IN SECOND FLOOR DUCT 
PENETRATION.

UP TO RAH-5 ON ROOF ABOVE.
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SCALE:M-106 1/8" = 1'-0"
1 SECOND FLOOR - MECHANICAL DUCTWORK PLAN - AREA B
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.

SHEET NOTES:

INSTALL NEW VAV BOX. CONNECT TO EXISTING 
DUCTWORK AND PIPING WHERE APPLICABLE.

UTILIZE EXISTING BEAM PENETRATION AND 
DIFFUSER FOR NEW SUPPLY AIR.

FIRE DAMPER LOCATED IN SECOND FLOOR 
DUCT PENETRATION.

4 INCH CONCRETE HOUSEKEEPING PAD. REFER 
TO SPECIFICATIONS.
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SCALE:M-107 1/8" = 1'-0"
1 SECOND FLOOR - MECHANICAL DUCTWORK PLAN - AREA C
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.

SHEET NOTES:

INSTALL NEW VAV BOX. CONNECT TO EXISTING 
DUCTWORK AND PIPING WHERE APPLICABLE.

OPEN END DUCT, COVER WITH 1/2 INCH WIRE 
MESH.

4 INCH CONCRETE HOUSEKEEPING PAD. REFER 
TO SPECIFICATIONS.
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SCALE:M-108 1/8" = 1'-0"
1 SECOND FLOOR - MECHANICAL DUCTWORK PLAN - AREA D
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.

SHEET NOTES:

4 INCH CONCRETE HOUSEKEEPING PAD. REFER TO 
SPECIFICATIONS.

EXTEND EXISTING CONCRETE PAD TO 
ACCOMMODATE FOOTPRINT OF NEW UNIT.
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SCALE:M-109 1/8" = 1'-0"
1 SECOND FLOOR - MECHANICAL DUCTWORK PLAN - AREA E
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GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.

SHEET NOTES:

INSTALL NEW VAV BOX. CONNECT TO EXISTING 
DUCTWORK AND PIPING WHERE APPLICABLE.
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SCALE:M-110 1/8" = 1'-0"
1 SECOND FLOOR - MECHANICAL DUCTWORK PLAN - AREA F

N
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RS & RL PIPING TO/FR 
DSS-2 ON SECOND FLR

RS & RL PIPING TO/FR 
DSS-1 ON GROUND FLR

RS & RL PIPING TO/FR 
DSS-3 ON SECOND FLR

CONDENSATE PIPING ROUTED 
FROM DSS-2 BELOW. SEE NOTE ON 
SHEET M2.06 FOR INSTALLATION 
DETAILS.

GENERAL DUCTWORK NOTES:

1. ALL FLEX DUCT RUNOUTS TO DIFFUSERS SHALL BE SAME SIZE AS 
DIFFUSER NECK, BUT NO SMALLER THAN 8"ø.

2. NEW FLEXIBLE DUCTWORK SHALL NOT EXCEED 5 FT. IN LENGTH. FLEXIBLE 
DUCTWORK SHALL BE SUPPORTED AS SPECIFIED AND CONNECTED TO 
DIFFUSER ACCORDING TO THE DETAILS ON THE DETAILS SHEETS. 
CONTRACTOR SHALL USE MINIMUM NUMBER OF TURNS IN FLEXIBLE 
DUCTWORK TO MAKE REQUIRED CONNECTION. ALL RETURN AND 
EXHAUST DUCT SHALL BE HARD DUCTED TO GRILLES AND REGISTERS.  
FLEXIBLE DUCTWORK IS PROHIBITED ON RETURN AND EXHAUST.

3. WHERE DUCT SIZES TO AIR HANDLING UNITS ARE NOT INDICATED, DUCT 
SHALL BE LINED AND FULL SIZE OF UNIT OPENING.

4. ALL PENETRATIONS THROUGH WALLS SHALL BE SEALED TO PREVENT THE 
INFILTRATION OF NOISE AROUND THE PENETRATIONS. 

5. ALL EXPOSED DUCT SHALL BE SUITABLE FOR PAINTING, REFER TO 
DIVISION 09.

6. ALL MAINTENANCE AND FILTER ACCESS TO FAN POWERED VARIABLE 
VOLUME HEATING BOXES SHALL BE ON THE SIDE INDICATED ON THE 
FLOOR PLANS.

7. ALL OPEN END DUCTS SHALL BE COVERED WITH 1/2' WIRE MESH.

8. REFER TO DIVISION 23 SPECIFICATIONS FOR TEMPORARY HEATING AND 
COOLING REQUIREMENTS.

9. REFER TO PHASING PLANS FOR PHASING REQUIREMENTS

10.  ALL DUCTWORK PENETRATIONS THROUGH EXISTING AND NEW 
FIREWALLS WILL REQUIRE A FIRE DAMPER AT THE LOCATION OF THE 
PENETRATION.
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NO MECH. PIPING WORK IN AREA A - FIRST FLOOR
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GENERAL PIPING NOTES:

1. ALL PIPING RUNOUTS FOR VV AND FP BOXES SHALL BE:  3/4" FOR 3.0 GPM AND 
LESS; 1" FOR GPM GREATER THAN 3.0 UNLESS OTHERWISE NOTED.

2. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.
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GENERAL PIPING NOTES:

1. ALL PIPING RUNOUTS FOR VV AND FP BOXES SHALL BE:  3/4" FOR 3.0 GPM AND 
LESS; 1" FOR GPM GREATER THAN 3.0 UNLESS OTHERWISE NOTED.

2. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.

SHEET NOTES:

BASEBOARD HEAT PIPING UP AND FROM ABOVE.

PIPING DOWN TO AND FROM BASEBOARD HEAT LOCATED IN 
CHASE.
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GENERAL PIPING NOTES:

1. ALL PIPING RUNOUTS FOR VV AND FP BOXES SHALL BE:  3/4" FOR 3.0 GPM AND 
LESS; 1" FOR GPM GREATER THAN 3.0 UNLESS OTHERWISE NOTED.

2. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.

CO
MM

ONWEAL TH OF
V I RG

I N
I A

P RR
O

F E S S I O N A L E N G I N E
E

A B

C

D F

E

5228 VALLEYPOINTE PKWY, SUITE 4
ROANOKE, VIRGINIA 24019

(540) 265-4444

D: C:

E N G I N E E R I N G   G R O U P

0' 16' 32' 48'
1/32" = 1'-0"

0' 8' 16' 24'
1/16" = 1'-0"

4' 0' 4' 8' 16'
3/32 = 1'-0"

0' 4' 8' 12'
1/8" = 1'-0"

0' 2' 4' 6'
1/4" = 1'-0"

0' 1' 2' 4'
3/8" = 1'-0"

3' 0' 1' 2' 3'
1/2" = 1'-0"

6" 0' 1' 2'
3/4" = 1'-0"

6" 0' 6" 1' 1.5'
1" = 1'-0"

3" 9" 0' 3" 6" 1'
1 1/2" = 1'-0"

9" 0' 2" 4" 6"
3" = 1'-0"

5"3"1" 0' 1" 2" 3"
6" = 1'-0"

0' 1" 1.5"
12" = 1'-0"

SHEET

P
R

O
JE

C
T

D
R

A
W

IN
G

D
A

TE

D
R

A
W

N

P
R

O
JE

C
T

D
E

S
IG

N
E

D

C
H

E
C

K
E

D

M
A

R
K

R
E

V
IS

IO
N

S

D
A

TE
B

Y
D

E
S

C
R

IP
TI

O
N

D

C

B

A

E

1 2 3 4 5 6

1 2 3 4 5 6

D

C

B

A

E

RRMM
ARCHITECTS, PC
28 Church Ave SW

Roanoke, Virginia 24011

®

(540)344-1212

DLR 18410

KEY PLAN
NOT TO SCALE

DAVID L. ROLLER
Lic No.036362

12
/5

/2
01

9 
11

:1
2:

25
 A

M
B

IM
 3

60
://

15
23

1-
04

 S
al

em
 H

S/
18

41
0 

M
EP

 C
en

tra
l 2

01
9.

rv
t

S
E

C
O

N
D

 F
LO

O
R

 -
M

E
C

H
A

N
IC

A
L 

P
IP

IN
G

 -
A

R
E

A
 A

M-205

S
A

LE
M

 C
IT

Y 
S

C
H

O
O

LS
SA

LE
M

 H
IG

H
 S

C
H

O
O

L 
AD

D
IT

IO
N

S 
AN

D
 R

EN
O

VA
TI

O
N

S

40
0 

S
P

A
R

TA
N

 D
R

IV
E

S
A

LE
M

, V
A

 2
41

53

12
-0

9-
20

19

15
23

1-
04

D
LR

 / 
JD

C

D
LR

 / 
JD

C

D
LR

 / 
M

JS

SCALE:M-205 1/8" = 1'-0"
1 SECOND FLOOR - MECHANICAL PIPING PLAN - AREA A

N

 



APEX
B204

OFFICE
B202

WORK
ROOM
B203

BUS
CLASSROOM

B215

BUS
CLASSROOM

B210

PASS
B213

BUS
CLASSROOM

B214

CORRIDOR
C214

CORRIDOR
C213

BUS
CLASSROOM

B207

CORRIDOR
B221

LIBRARY
B201

GROUP
STUDY
B212

GROUP
STUDY
B211

STUDY
ROOM
B204BSTOR

B205
STOR
B204A

JAN
B208

ELEC
B209

CORRIDOR
B216

LIBRARY
LOBBY

B206

CORRIDOR
E201

RESOURCE
E205

1" HWR
1" HWS

EXST JAN
A204

JAN
B235

EXST JAN
B232

EXST
MENS
C251

EXST
DUPLIC

B233

EXST
LOUNGE

C249
EXST
REST
C250

RESOURCE
C125A

EXST
WOMENS

C252

EXST CR
B222

EXST CR
B223

EXST CR
B224 EXST CR

B225
EXST CR

B219

EXST CR
C253

EXST
ROOM
C211

EXST
ROOM
C210

EXST CR
C209

EXST CR
C215

EXST CR
B218

EXST CR
C208

EXST CR
C212

EXST CR
C255

EXST
OFFICE

B229

EXST
GIRLS

TLT
B231

CORRIDOR
B226

EXST CR
C216

EXST CR
B220

EXST
OFFICE

B230

EXST
BOYS TLT

B228

EXST CR
C254

CORRIDOR
B217

ELEV
E1A

STAIR
S1A

EXST
CORRIDOR

B234

1"
1"

1 1/4"
1 1/4"

1 1/2" HWS
1 1/2" HWR

2"
2"

2 1/2" HWS
2 1/2" HWR

1"
1"

1 1/4" HWS
1 1/4" HWR

5
M-302M-106

2 1/2"

2 1/2"

3"
3"
3" 3"

2"
2"

3" CWR
3" CWS

1"

1"

2" HWS 2" HWS

BBH-503 BBH-504 BBH-505 BBH-506 BBH-507

VV-3A28

VV
-3

A2
7

/
MA

TC
H 

LIN
E

SE
E

1
M-

20
5

/
MATCH LINE

SEE1M-207

/
MATCH LINE
SEE 1 M-209

/
MA

TC
H 

LIN
E

SE
E

1
M-

20
5

/
MA

TC
H 

LIN
E

SE
E

1
M-

20
7

ON ROOF
EF-5A

ON ROOF
EF-2A

1

VV-2005VV-1715

VV-1720

VV-1737 VV-1736
VV-1735

VV-1734

VV-1701

VV-1702

VV-1703

VV-1704
VV-1706

VV-1705

VV-1731

VV-1729

VV-1707
VV-1708

VV-1709

VV-1728

VV-1730 VV-1727
VV-1726

VV-1725

VV-1724

VV-1723

VV-1721

VV-1722

VV-1714

VV-1713

VV-1712
VV-1711VV-1710

VV-1733 VV-1732

VV-5A02

VV-5A01

VV-5A03

VV-5A04

VV-5A05

VV
-5

A0
6

VV-5A07

VV
-5

A0
8

VV
-5

A0
9

VV-5A10

VV
-5

A1
1

VV
-5

A1
2

VV-5A13

VV-5A15

VV-5A16

VV-5A17

DSS-2

RS &RL TO/FR 
ROOF

3" CWS
3" CWR

3" HWS
3" HWR

RS & RL PIPING 
TO/FR ROOF

3" HWR

3" HWS

2

BBH-502

BBH-501

BB
H-

50
8

BB
H-

50
9

BB
H-

51
0

BB
H-

51
1

BB
H-

31
4

BBH-313

DSS-2OU

2

2

33

3 3
3

3

3

3

3

3

3333

1"

1"

3

1" 1"

1"

1"

1 1/4"
1 1/4"

2" HWR

2" HWR

3/4"
3/4"3/4"

3/4"

3/4"3/4"

GENERAL PIPING NOTES:

1. ALL PIPING RUNOUTS FOR VV AND FP BOXES SHALL BE:  3/4" FOR 3.0 GPM AND
LESS; 1" FOR GPM GREATER THAN 3.0 UNLESS OTHERWISE NOTED.

2. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.

SHEET NOTES:

UP TO RAH-5 ON ROOF.

3/4" CONDENSATE PIPE FROM UNIT MOUNTED PUMP. 
ROUTE  UP THROUGH ROOF AND TURN CONDENSATE 
DRAIN DOWN AND DISCHARGE MINIMUM 4" FROM ROOF 
SURFACE. COVER OPENING WITH INSECT SCREEN.

PIPING DOWN TO AND FROM BASEBOARD HEAT 
LOCATED IN CHASE.
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SCALE:M-206 1/8" = 1'-0"
1 SECOND FLOOR - MECHANICAL PIPING PLAN - AREA B
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GENERAL PIPING NOTES:

1. ALL PIPING RUNOUTS FOR VV AND FP BOXES SHALL BE:  3/4" FOR 3.0 GPM AND
LESS; 1" FOR GPM GREATER THAN 3.0 UNLESS OTHERWISE NOTED.

2. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.

SHEET NOTES:

ROUTE CONDENSATE PIPING TO OPEN SITE DRAIN. REFER 
TO PLUMBING PLANS FOR EXACT DRAIN LOCATION. 

ROUTE CONDENSATE TO FLOOR BELOW, FOR 
CONTINUATION SEE SHEET M2.03.
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GENERAL PIPING NOTES:

1. ALL PIPING RUNOUTS FOR VV AND FP BOXES SHALL BE:  3/4" FOR 3.0 GPM AND 
LESS; 1" FOR GPM GREATER THAN 3.0 UNLESS OTHERWISE NOTED.

2. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.

SHEET NOTES:

PIPING DOWN TO AND FROM BASEBOARD HEAT 
LOCATED IN CHASE.
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GENERAL PIPING NOTES:

1. ALL PIPING RUNOUTS FOR VV AND FP BOXES SHALL BE:  3/4" FOR 3.0 GPM AND 
LESS; 1" FOR GPM GREATER THAN 3.0 UNLESS OTHERWISE NOTED.

2. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.

SHEET NOTES:

ROUTE CONDENSATE TO OPEN SITE DRAIN, REFER TO PLUMBING 
DRAWINGS FOR EXACT LOCATION OF DRAIN. CONTRACTOR TO SIZE 
CONDENSATE PIPING. 

BASEBOARD HEATER PIPING TO AND FROM BELOW.

PIPING DOWN TO AND FROM BASEBOARD HEAT LOCATED IN CHASE.
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GENERAL PIPING NOTES:

1. ALL PIPING RUNOUTS FOR VV AND FP BOXES SHALL BE:  3/4" FOR 3.0 GPM AND 
LESS; 1" FOR GPM GREATER THAN 3.0 UNLESS OTHERWISE NOTED.

2. BASEBOARD HEATERS SHALL BE INSTALLED WITH BOTTOM AT 4" AFF.
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SHEET NOTES:

PIPING UP TO MECH. ROOM ON SECOND FLOOR. 
CONNECT INTO SOUTHEAST ADDITION MAIN LINES.
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SCALE:M-211 1/8" = 1'-0"
1 FIRST FLOOR - MECHANICAL DUCTWORK PLAN - BID ALT

SCALE:M-211 1/8" = 1'-0"
2 FIRST FLOOR - MECHANICAL PIPING PLAN - BID ALT
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EXISTING AHU-27

EXISTiNG 
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EXISITNG 
ELEVATED 
EXPANSION 
TANKS

EXISTING CHILLER #2

EXISTING CHILLER #1
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8" HWR

8" HWS
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 C

DS

6"
 C

DR

8" CWS

8" CWS

6" CWR 6" CWR

6" CWS

EXISTING
REFRIGERANT

MONITOR
2

VFDVFDVFD

VFD

VFD

COOLING TOWER

CTP-3
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BO
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 H
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6" HWS

6" HWR

CT
P-
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EXIST
BOILER
ROOM

X

PANEL FOR BOILER 
ETHERNET SWITCH

PIPE LOCATED IN EXISTING 
PIPE DOGHOUSE.

6"
 C

DR 6"
 C

DS

EUH-1

ALL PIPING AND PUMPS LOCATED OUTDOORS AND IN DOGHOUSE 
SHALL BE PROVIDED WITH HEAT TRACE TO PROVIDE FREEZE 
PROTECTION TO -10 DEGREES.  PROVIDE THERMOSTATIC CONTROL.

8" HWR
8" HWS

8" BOILER VENT (TYP)

MAINTAIN MIN. 2'-0" 
CLEAR ABV BOILERS.

10" COMBUSTION AIR INTAKE (TYP)

EXISTING

EXISTING

CTP-3 INSTALLED UNDER 
COOLING TOWER.

VFD VFD

6"
 C

DR

4" HWS

4" HWR

(TYP FOR EACH BOILER)

(TYP FOR EACH BOILER)
SHEET NOTES:

1 CAP PIPE WHERE EXISTING PIPE CONNECTION HAS BEEN REMOVED.

EXISTING REFRIGERANT MONITOR PANEL SHALL REMAIN.  PROGRAM NEW 
ZONE FOR CHILLER-3.  SELECT THE APPROPRIATE REFRIGERANT FROM 
THE REFRIGERANT LIBRARY TO MATCH THAT SUPPLIED FOR CHILLER-3.  
PROVIDE TWO ADDITIONAL COMPATIBLE SENSORS AND ASSOCIATED 
SAMPLING TUBES.  LOCATE NEW SENSORS ADJACENT TO CHILLER-3 .
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SCALE:  1/4" = 1'-0"M-203 M-301
1 MAIN MECHANICAL ROOM

SCALE:  1/4" = 1'-0"M-301
2 MECHANICAL YARD AND BOILER ROOM
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SCALE: 1/4" = 1'-0"M-102 M-302
1 AHU-2A SECTION

SCALE: 1/8" = 1'-0"M-107 M-302
2 AHU-1A SECTION

SCALE: 1/8" = 1'-0"M-109 M-302
3 AHU-3A SECTION

SCALE: 1/8" = 1'-0"M-108 M-302
4 AHU-4A SECTION

SCALE: 1/8" = 1'-0"M-106 M-302
5 RAH-5A SECTION

SCALE: 1/4" = 1'-0"M-104 M-302
6 AHU-6A SECTION

SCALE: 1/8" = 1'-0"M-211 M-302
7 RAH-BB SECTION

SCALE: 1/8" = 1'-0"M-103 M-302
8 AHU-CAF SECTION

SCALE: 1/8" = 1'-0"M-103 M-302
9 AHU-4 SECTION5
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AH UNIT PREHEAT COIL CONNECTIONS

THERMOMETER (TYP)

HW
R

MAV

MAV

HW
S

UNION (TYP)

PREHEAT COIL

MAV

PUMP; LOCATED
BELOW ROOF FOR
ROOFTOP UNITS.
REFER TO PUMP
CONNECTION DETAIL
FOR ADDITIONAL
REQUIREMENTS.

HEATING WATER
SUPPLY MAIN

CONTROL VALVE

UNION (TYP)

CIRCUIT SETTER

HEATING WATER
RETURN MAIN

SCHEMATIC

N.O.

N.C.

PUMP CONNECTIONS

TRIPLE DUTY VALVE

SUPPLY

PRESSURE GAUGE WITH
WING COCK (TYP)

FLEXIBLE PIPE
JOINTS

UNION

RETURN

SUCTION DIFFUSER

INCREASER/REDUCER (TYP)

NO SCALE

COIL CONNECTIONS
SCHEMATIC

AUTOMATIC FLOW
CONTROL VALVE

CONTROL VALVE

MAV

P/T PORT (TYP)

DRAIN PAN

REFER TO DRAIN DETAIL

UNIONS
TO FLOOR DRAIN

FLEX CONN

COIL

CWR

CWS

CHILLED WATERCOIL CONNECTIONS
SCHEMATIC

AUTOMATIC FLOW
CONTROL VALVE

CONTROL VALVE

MAV

P/T PORT (TYP)

DRAIN PAN

REFER TO DRAIN DETAIL

UNIONS
TO FLOOR DRAINBALANCING COCK

FLEX CONN

COIL

CWR

CWS

CHILLED WATER

BOILER CONNECTIONS
SCHEMATIC

NOTE 3

HW
R

NOTE 2

UNION (TYP)
BOOT TEE

NOTE 4

D

BOILER VENT

GAS PRESSURE
REGULATOR
(NOTE 1)

FROM GAS MAIN
SEE PLBG DWGS

G

HW
S

COMBUSTION
AIR INTAKE

TO SYSTEM

FROM SYSTEM

NOTES:
1. GAS TRAIN PROVIDED BY BOILER MANUFACTURER AND INSTALLED IN

ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS.
2. EXTEND RELIEF VALVE DISCHARGE TO FLOOR.
3. BAROMETRIC DAMPER IF RECOMMENDED BY BOILER MANUFACTURER.
4. CONDENSATE DRAIN LINE IN ACCORDANCE WITH MANUFACTURER'S

INSTRUCTIONS, EXTEND TO NEUTRALIZER KIT PROVIDED WITH 
BOILER, THEN TO FLOOR DRAIN.

R

MOTORIZED 
ISOLATION VALVE

AUTOMATIC FLOW 
CONTROL VALVE

COOLING COIL CONDENSATE DRAIN

TRAP

NOTE 1

AC OR AH UNIT

UNION (TYP)

SLOPE DOWN

NOTE 2

EQUAL TO FAN
TOTAL STATIC
PRESSURE, IN. W.C.
(1" MINIMUM)
PLUS 1"

HALF OF FAN
TOTAL STATIC
PRESSURE, IN. W.C.
PLUS 1/2"

NO SCALE

THREADED
PLUG

THREADED PLUG

NOTES:
1. DRAIN LINE SHALL BE FULL SIZE OF UNIT CONNECTION, BUT NO SMALLER THAN 3/4".
2. EXTEND TO NEAREST ROOF/FLOOR DRAIN UNLESS NOTED OTHERWISE.
3. ARRANGEMENT SHOWN IS SUITABLE FOR DRAW-THROUGH UNITS ONLY.

COIL CONNECTIONS

COIL

MAV'S

P/T PORT (TYP)

UNION

FLEX CONNECTION (TYP)

HOT WATER
HWS

HWR

SCHEMATIC

AUTOMATIC FLOW
CONTROL VALVE

COIL CONNECTIONS

AUTOMATIC FLOW
CONTROL VALVE

MAV'S

UNION (TYP)
BALANCING COCK
P/T PORT (TYP)

COIL

HWR

HWS
HOT WATER

FLEXIBLE
CONNECTION (TYP)

SCHEMATIC

HYDRONIC BASEBOARD HEATERS 

'A'
SECTION 'A'-'A'

ESCUTCHEONS

3/4" RHS

PIPE INSULATION

ESCUTCHEONS

MAV
3/4" RHR

PRESSURE/TEMPERATURE
PORT

PRESSURE/TEMPERATURE
PORT

ACTIVE FIN TUBE
RADIATION SEE PIPING
DWG FOR SIZE

ENCLOSURE LENGTH SHALL
EQUAL WINDOW WIDTH
WHERE APPLICABLE 'A'

AUTOMATIC FLOW
CONTROL VALVE

FIRE STOP ALL
FLOOR OPENINGS

CONCRETE SLAB

PIPE SLEEVE
OR CORE DRILL

PIPE INSULATION

NO SCALE

COOLING TOWER DETAIL

STRUCTURAL STEEL
SUPPORT FRAME, REFER
TO STRUCTURAL DWGS

CDS

COOLING TOWER

PROVIDE SHUTOFF
VALVE (TYP FOR 2)

SHOCK ABSORBER
SOLENOID VALVE

GLOBE VALVE

LOCATE IN MECHANICAL ROOM

HOSE BIBB (TYP)

1/8" BLEED LINE

BALANCING VALVE

CDR

NOTES :
1. VERIFY AIR GAP BETWEEN CW MAKE-UP OUTLET AND TOP OF BASIN OVERFLOW.
2. DRAIN & OVERFLOW PIPING SHALL BE FULL SIZE OF UNIT CONNECTION.
3. INSTALL CDR & CDS PIPING TO ALLOW CLEAR SERVICE AREA FOR FANS & MOTOR.

OVERFLOW, EXTEND TO PAVEMENT

DRAIN, EXTEND TO ROOF 
DRAIN.

NO SCALE

CW MAKEUP. REFER TO 
OZONE SYSTEM DETAIL.

4. EXTERIOR PIPING SHALL BE HEAT TRACED.

PARALLEL FAN POWERED VARIABLE VOLUME HEATING BOX CONNECTIONS
SCHEMATIC

MAV

CONTROL VALVE

LOW VELOCITY DUCT
OF SIZE INDICATED
ON PLANS

1" ACOUSTIC
LINING

HWR

HWS

MAV

HIGH OR MED VELOCITY FLEXIBLE
CONNECTION FULL SIZE
OF BOX INLET CONNECTION

CIRCUIT SETTER

MINIMUM LENGTH OF UNINTERRUPTED
STRAIGHT DUCT IMMEDIATELY UPSTREAM OF
BOX EQUAL TO 1.5 TIMES THE DUCT DIAMETER

REFER TO CONTROLS DRAWINGS FOR
BOXES WITH 3-WAY VALVE. PROVIDE
BALANCING COCK IN BYPASS LEG

TEMPERING AIR INLET WITH FILTER.
LOCATE ALL BOXES AND CONNECTED
DUCTWORK TO PROVIDE MINIMUM
2'-0" SERVICE CLEARANCE.

FLEXIBLE CONNECTION

ACTUATOR AND 
CONTROL BOX, 
PROVIDE MIN 3'0" 
CLEARANCE

LOCKABLE N.C. COIL BYPASS 
FOR SYSTEM FLUSHING

PIPING ARRANGEMENT SHOWN SUITABLE FOR SINGLE ROW COILS ONLY. 
MULTIPLE ROW COILS SHALL BE PIPED IN A COUNTERFLOW ARRANGEMENT

SHUTOFF VARIABLE 
VOLUME HEATING BOX 
CONNECTIONS

CIRCUIT SETTER

MAV

HWR

HIGH OR MEDIUM VELOCITY DUCT RUNOUT FULL
SIZE OF INLET CONNECTION ON HEATING BOX

LOW VELOCITY DUCT OF
SIZE INDICATED ON PLANS

1" ACOUSTIC LINING

COIL CONNECTIONS

CONTROL VALVE

HWS

HEATING BOX

NO SCALE

MINIMUM LENGTH OF UNINTERRUPTED STRAIGHT
DUCT IMMEDIATELY UPSTREAM OF BOX EQUAL TO
1.5 TIMES THE DUCT DIAMETER

REFER TO CONTROLS DRAWINGS FOR 
BOXES WITH 2-WAY VALVE.

LOCKABLE N.C. 
COIL BYPASS FOR 
SYSTEM FLUSHING

ACTUATOR AND 
CONTROL BOX, 
PROVIDE MIN 3'0" 
CLEARANCE

PIPING ARRANGEMENT SHOWN SUITABLE FOR SINGLE ROW COILS ONLY. 
MULTIPLE ROW COILS SHALL BE PIPED IN A COUNTERFLOW ARRANGEMENT

CHILLER CONNECTIONS

CDS FROM
COOLING
TOWER

CDR TO
COOLING
TOWER

TO FLOOR
DRAIN

FLEXIBLE PIPE
JOINT (TYP)

THERMOMETER (TYP)

R

CONDENSER
R

FS

CW
S

EVAPORATOR

CW
R

SCHEMATIC

EXPANSION TANK DETAIL

R

SCHEMATIC

1"CW QUICK FILL LINE

3/4" CW MAKE-UP

HIGH CAPACITY AIR VENT

PRESSURE GAUGE WITH BAR
STOCK NEEDLE VALVE (TYP)

RELIEF VALVE
(SET AT 10 PSI
HIGHER THAN FILL
VALVE)

PRESSURE REDUCING FILL VALVE

GLOBE VALVE

1"CW FILL LINE FROM
BACK FLOW PREVENTER

2"

AIR SEPARATOR

SERVICE VALVE (TYP) TO FLOOR
DRAIN

FROM SYSTEM

TO PUMP
SUCTION

2" HEADER

TO OTHER EXPANSION TANKS

DRAIN VALVE WITH
HOSE CONNECTION

2" SYSTEM CONNECTION
(CONNECT TO SIDE OR
BOTTOM OF MAIN)

1-1/2" SYSTEM CONNECTION
(CONNECT TO SIDE OR
BOTTOM OF HEADER)

LOW CAPACITY AIR VENT

UNDERSLUNG CONNECTION 
CREATES THERMAL TRAP 
(12" MIN. DROP)

DRAIN VALVE W/
HOSE CONNECTION

TYPICAL FOR EACH EXPANSION TANK

EXPANSION TANK

AIR CHARGING VALVE
(PRESSURIZE DRY
TANK EQUAL TO FILL
VALVE PRESSURE)

1-1/2"

FIRE DAMPER INSTALLATION

MEDIUM AND HIGH VELOCITY
DAMPER ARRANGEMENT:  FREE
AREA OF FIRE DAMPER SHALL
BE NOT LESS THAN 100% OF
THE CROSS SECTIONAL AREA
OF THE DUCT

LOW VELOCITY DAMPER
ARRANGEMENT:  FREE AREA
OF FIRE DAMPER SHALL BE
NOT LESS THAN 75% OF THE
CROSS SECTIONAL AREA OF
THE DUCT

ALL VOIDS BETWEEN THE SLEEVE
OR ANGLE AND WALL SHALL BE
CAULKED WITH A FIRE STOPPING
COMPOUND

U.L. APPROVED FIRE
DAMPER - SECURE
TO SLEEVE ALL AROUND

'S' JOINT - SLEEVE
TO DUCT CONNECTION
(TYPICAL)

PROVIDE ACCESS DOOR
IN DUCTWORK AS NEAR
FIRE DAMPER AS POSSIBLE;
LOCATION MAY VARY TO
SUIT FIELD CONDITIONS.

18 GA. SLEEVE

10 GA. ANGLE - SECURE TO SLEEVE & SNUG
TO WALL ALL AROUND.

SCHEMATIC

FIREWALL

FIREWALL

NOTES:
1. INSTALLATION OF ALL FIRE DAMPERS SHALL BE IN ACCORDANCE WITH

MANUFACTURER'S U.L. APPROVED METHODS.
2. PROVIDE ACCESS DOOR FOR INSPECTION AND RESET OF FIRE DAMPER.

PUMP CONNECTIONS

INCREASER/REDUCER (TYP)

STRAINER

BALANCING COCK

CHECK VALVE

1. PRESSURE GAGE WITH WING COCK
NOTES:

NOTE 1

NOTE 1
UNION

1/4"GAGE LINE

1/4"GAGE LINE

NO SCALE
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3" = 1'-0"

5"3"1" 0' 1" 2" 3"
6" = 1'-0"

0' 1" 1.5"
12" = 1'-0"
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SUPPLY, RETURN & EXHAUST DUCT (TYP)
BRANCH CONNECTIONS DETAIL FOR

PROVIDE MVD IN EACH CONNECTION OF DIVIDED
FLOW BRANCHES IN SIMILAR FASHION.

TO END-OF-RUN
DIFFUSER OR
REGISTER

L=1/4W, 4" MIN

45°

L

W

CLOSE OPENING
AT CORNERS

MVD WITHIN 3 FEET
OF MAIN DUCT

MVD WITHIN 3 FEET
OF MAIN DUCT

SCHEMATIC

NOTE:

CONNECTIONS FOR FLEX DUCT (TYP)

FLEX DUCT
RUNOUT TO
DIFFUSER
(MAX LENGTH 5')

TRANSITION

FACTORY FABRICATED
LOW LOSS FITTING OR
CONICAL BELLMOUTH FITTING.
ALL FITTINGS SHALL BE 
PROVIDED WITH MVD.

SEE TYPICAL BRANCH CONNECTION
DETAIL FOR DUCT TAKEOFFS
UPSTREAM OF TRANSITION

SCHEMATIC

PREFERRED ALTERNATE FOR
RESTRICTED CLEARANCE

DIFFUSER CONNECTION DETAIL

FLEXIBLE DUCT

ROUND/SQUARE
TRANSITION

OBD

DIFFUSER

SHEET METAL
BOX ELBOW

FLEXIBLE DUCT

EQUALIZING DEFLECTORS

NO SCALE

FAN RENOVATION CURB DETAIL

EXIST ROOF CURB

ROOF

ANGLE SUPPORT
COORD SIZE WITH
NEW FAN OPNG SIZE
TO SUPPORT WOOD

EXIST CURB SIZE EXCEEDS FAN SIZE

ANGLE DAMPER TRAY

MOD WELDED
ALUMINUM
REDUCER

WOOD SUPPORT

NEW EXHAUST FAN

ANGLE SUPPORT 
COORD SIZE WITH
NEW OPNG
TO SUPPORT WOOD

FAN SIZE EXCEEDS EXIST CURB SIZE

ROOF

ANGLE DAMPER TRAY

MOD

NEW EXHAUST FAN

WELDED ALUMINUM
ADAPTER AND
COUNTERFLASHING

EXIST ROOF CURB

WOOD SUPPORT

NO SCALE

NOTES:
1. ALL ANGLES SHALL BE GALVANIZED STEEL.
2. ARRANGEMENT SHOWN SHALL ONLY BE USED WHERE NEW FAN IS

INSTALLED ON EXISTING CURB. ALL OTHER FANS SHALL HAVE NEW CURB.

GOOSENECK DETAIL
NO SCALE

INSULATION

CURB ASSEMBLY
AND NAILER BY
MECHANICAL
CONTRACTOR

FLASHING W/ WELDED
CORNER SEAMS

1-1/2" STANDING SEAM
RIVETED OR BOLTED
ON 12" CENTERS

1-1/2"x1-1/2"x1/8" ANGLE ALL AROUND,
BOLTED WITH 1/4" BOLTS TO DUCTWORK

NOTES:

1. SUPPLEMENTAL WIND BRACING MAY BE REQUIRED ON LARGER GOOSENECKS.

2. WHERE OUTSIDE AIR INTAKES OCCUR WITHIN 10' OF RELIEF DISCHARGE, RELIEF 
SHALL TERMINATE 2' ABOVE OUTSIDE AIR INTAKE.

1/2" MESH BIRD SCREEN

6"MIN

1-1/2"MIN

2'-0"MIN
ABV ROOF

PITTSBURGH
LOCK SEAM

CURB

TYPICAL ROOF FAN CONNECTION DETAIL
NO SCALE

CONCENTRIC TRANSITION

DUCT SIZED TO
MATCH FAN INLET
CONNECTION

CONCENTRIC
TRANSITION DUCT SIZED TO

MATCH FAN INLET
CONNECTION

ROOF

FAN FAN

ROOF

EXHAUST DUCT
SIZE AS
INDICATED
ON PLANS

EXHAUST DUCT
SIZE AS
INDICATED
ON PLANS

NO DUCT BRANCH CONNECTIONS
DOWNSTREAM OF THIS POINT.

NO DUCT BRANCH CONNECTIONS
DOWNSTREAM OF THIS POINT.

MOTORIZED DAMPER/TRAY ASSEMBLY
(EXCEPT @ KITCHEN HOOD EXHAUST). (TYP)

CURB CURB

AIRTIGHT GASKET SEAL AT TOP OF CURB
(HI-TEMP, FIRE RESISTANT TYPE AT KITCHEN
HOOD EXHAUST). (TYP)

ROOFTOP AIR HANDLING UNIT DETAIL

ROOF

2 LAYERS 1/2" MOISTURE RESISTANT GWB

UNIT

LIGHT

2 LAYERS 1/2" MOISTURE RESISTANT GWB

MIN. 2" THICK OWENS CORNING TYPE 703 
FIBERGLASS INSULATION WITH ASJ MAX 
VAPOR RETARDER FACING (OR EQUAL)

PROVIDE INSULATION NOSING FLEXIBLE DUCT
CONNECTION CURB WITH VIBRATION ISOLATION RAIL

ON PAC UNITS 10 TONS & LARGER

1.5D RADIUS SHOWN.
PROVIDE SHORT RADIUS
ELBOW WHERE REQUIRED
FOR LIMITED CEILING SPACE.

SCHEMATIC

RECTANGULAR ELBOW
WITH 1" ACOUSTIC LINING
AND EXTERNAL INSULATION
(NOTE 1)

NOTE :

12 GAGE SHEETMETAL ELBOW FOR MEDIUM/HIGH PRESSURE
SYSTEMS. 16 GAGE SHEETMETAL ELBOW FOR LOW PRESSURE
SYSTEMS.

1.

TRANSFER DUCT (TD) DETAIL

OPEN END DUCT
ABOVE CEILING
W/1/2"x1/2" WIRE
MESH COVER

OPEN END DUCT
ABOVE CEILING
W/1/2"x1/2" WIRE
MESH COVER

WALL

1" ACOUSTIC LINING

DUCT SIZE

NOTES:
1. UNLESS OTHERWISE INDICATED, ALL TRANSFER DUCTS SHALL BE 

16x16.
2. REFER TO PLANS FOR ACTUAL DUCT CONFIGURATION, LENGTH, NUMBER

OF ELBOWS, ETC.
3. PENETRATION AT WALL SHALL BE COMPLETELY SEALED TO MITIGATE THE

TRANSMISSION OF SOUND.

NO SCALE
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D: C:

E N G I N E E R I N G   G R O U P

0' 16' 32' 48'
1/32" = 1'-0"

0' 8' 16' 24'
1/16" = 1'-0"

4' 0' 4' 8' 16'
3/32 = 1'-0"

0' 4' 8' 12'
1/8" = 1'-0"

0' 2' 4' 6'
1/4" = 1'-0"

0' 1' 2' 4'
3/8" = 1'-0"

3' 0' 1' 2' 3'
1/2" = 1'-0"

6" 0' 1' 2'
3/4" = 1'-0"

6" 0' 6" 1' 1.5'
1" = 1'-0"

3" 9" 0' 3" 6" 1'
1 1/2" = 1'-0"

9" 0' 2" 4" 6"
3" = 1'-0"

5"3"1" 0' 1" 2" 3"
6" = 1'-0"

0' 1" 1.5"
12" = 1'-0"
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CHILLED WATER SYSTEM

CHILLER #1
TE-6

TE-5

CWP-1

EVAPORATOR

COOLING
TOWER

TE-20

VFD-CTP3

TE-19

TE-18

CTP-3

CHILLER #3
CONDENSER

CHILLER #2
TE-4

TE-3

CWP-2

EVAPORATOR

CWR

CWSTE-7

VFD-CWP5

CWP-5

VFD-CWP4

CWP-4

AIR SEPARATOR

COMMUNICATIONS

OA HUMIDITY, HE-1
OA TEMP, TE-16

DISCONNECT

DDC

PW 120V

TE-7
TE-8
TE-9

TE-2
TE-1

VFD
CWP-4

VFD
CWP-5

OF LOCATION REQUIRED.)
ENGINEER'S APPROVAL
(LOCATE OUTDOORS,
O.A. HUMIDITY

COMMON

OF LOCATION REQUIRED.)
ENGINEER'S APPROVAL
(LOCATE OUTDOORS,

TE-16  COMMON
O.A. TEMP

HE-1

TE-10
TE-11
TE-12

CHILLER#1 SYSTEM PRESSURE SENSOR

CHILLER#1 COMPR RUN TIME (QTY. AS REQD.)
CHILLER#1 ALARM

CHILLER#1 S/S

CHILLER#1 REFRIG HEAD PRESSURE
CHILLER#1 CONDENSER FLOW SWITCH OVERRIDE
CHILLER#1 RELIEF VALVE ALARM

REFRIGERANT MONITOR
POWER PHASE LOSS
POWER LOSS

DP-1

CHILLER#1 RLA

TE-9

TE-13
TE-14
TE-15

TE-21

SHARED WITH
ALL PANELS

**

**

**

**

**

**

**

**

**

TE-16
TE-17
TE-18
TE-19

COOLING TOWER MAKE-UP WATER METER

ALARM
SPEED

S/S

ALARM
SPEED

S/S

CTP-1 CTR

MAKE-UP WATER METER

V-3

TE-20

COOLING
TOWER

TE-16

CTR

TE-15

TE-14

CTP-2

CHILLER #2
CONDENSER

TE-17

**

**

**

V-2

CHILLER #3
TE-2

TE-1

CWP-3

EVAPORATOR

**

**
TE-8

**

PROVIDE DP SENSOR 
ACROSS COIL AT THE END 
OF RUN FOR EACH ZONE 
LOOP.  QUANTITY 5.

EXISTING

EXISTING

ALL DEVICES INDICATED SHALL BE NEW, EVEN WHERE INDICATED AT 
EXISTING EQUIPMENT.  ALL VALVES AND ACTUATORS SHALL BE 
PROVIDED NEW.  GRAPHICS SHALL BE UPDATED TO INCLUDE ALL 
EQUIPMENT, DEVICES AND SENSORS, WHETHER NEW OR EXISTING.

CTRCTR

COOLING
TOWER

TE-12

CTR

TE-11

TE-10

CTP-1

CHILLER #1
CONDENSER

TE-13

**

**

**

V-1

EXISTING

EXISTING

CTR

0' - 0 3/8"

V-1
V-2
V-3

TE-21

DP-2
DP-3
DP-4
DP-5

VFD-CWP3

CHILLER#3 SYSTEM PRESSURE SENSOR
ALARM
SPEED

CHILLER#3 COMPR RUN TIME (QTY. AS REQD.)

CWP3 S/S

CHILLER#3 ALARM

CHILLER#3 S/S

VFD-CWP3

CHILLER#3 REFRIG HEAD PRESSURE
CHILLER#3 CONDENSER FLOW SWITCH OVERRIDE
CHILLER#3 RELIEF VALVE ALARM
CHILLER#3 RLA

ALARM
SPEED
CTP3 S/S

VFD-CTP3

CWP-1 CTR

CHILLER#2 SYSTEM PRESSURE SENSOR

CHILLER#2 COMPR RUN TIME (QTY. AS REQD.)
CHILLER#2 ALARM

CHILLER#2 S/S

CHILLER#2 REFRIG HEAD PRESSURE
CHILLER#2 CONDENSER FLOW SWITCH OVERRIDE
CHILLER#2 RELIEF VALVE ALARM
CHILLER#2 RLA

CTP-2 CTR
CWP-2 CTR

COOLING TOWER FAN CTR

COOLING TOWER FAN CTR

COOLING TOWER FAN CTR

CTR

CTR

CHILLED WATER SYSTEM:  AT A PREDETERMINED OUTSIDE AIR TEMPERATURE AND UPON A CALL FOR 
COOLING OR DEHUMIDIFICATION, THE DDC SHALL ENABLE CHILLER OPERATION BASED ON HOURS RUN 
THROUGH ITS RESPECTIVE FLOW SWITCHES AND OPERATING AND SAFETY CONTROLS TO MAINTAIN 
CHILLED WATER LEAVING TEMPERATURE.  EACH CHILLER SHALL ENABLE ITS RESPECTIVE CHILLER 
PUMP (CWP-1, CWP-2, OR CWP-3).  WHEN ANY CHILLER IS ENABLED THE DDC SHALL ALSO ENERGIZE THE 
LEAD CHILLED WATER DISTRIBUTION PUMP, CWP-4 OR CWP-5.  THE LEAD PUMP SHALL BE SELECTED 
WEEKLY (OR OTHERWISE DICATED BY THE OWNER) BASED ON RUN HOURS.  WHEN THE LEAD CHILLED 
WATER DISTRIBUTION PUMP IS ENERGIZED, THE DDC SHALL SLOWLY RAMP UP THE SPEED THROUGH 
ITS VFD AND CONTROL TO MAINTAIN A CONSTANT STATIC PRESSURE AS SENSED BY STATIC PRESSURE 
TRANSMITTERS P-1 THROUGH P-5 LOCATED AT COILS AT THE END OF EACH ZONE PIPING.  THE DDC 
SHALL ENERGIZE THE ADDITIONAL CHILLER AND CHILLER PUMP BASED ON SYSTEM SUPPLY 
TEMPERATURE, AS SENSED BY TE-1.  WITH MULTIPLE CHILLERS OPERATING, THE DDC SHALL 
DEENERGIZE CHILLERS WHEN BASED ON INDIVIDUAL CHILLER RLA.  MINIMUM ON AND OFF TIMES SHALL 
BE PROVIDED BY THE DDC AND SHALL BE AS RECOMMENDED BY THE CHILLER MANUFACTURER.

SYSTEM MONITORING:  IN ADDITION TO ALL POINTS LISTED ABOVE, THE DDC SHALL MONITOR ALL 
POINTS INDICATED ON THE SCHEMATIC DIAGRAMS

CONDENSER WATER SYSTEM (CONSTANT FLOW):  EACH CHILLER SHALL ENABLE ITS RESPECTIVE 
CONDENSER WATER PUMP.  UPON A CALL FOR CHILLED WATER, THE DDC SHALL ENABLE THE 
COOLING TOWER FAN TO OPERATE.  THE DDC SHALL MONITOR THE CHILLER REFRIGERANT HEAD 
PRESSURE AND CONTROL COOLING TOWER FAN SPEED (PRIMARY) AND CONDENSER WATER 
BYPASS VALVE (SECONDARY) TO MAINTAIN MINIMUM AND MAXIMUM PRESSURES OF ANY OPERATING 
CHILLER AS RECOMMENDED BY THE CHILLER MANUFACTURER.  THE DDC SHALL OVERRIDE THE 
HEAD PRESSURE SIGNAL IF REQUIRED TO MAINTAIN MAXIMUM 85°F CONDENSER WATER ENTERING 
THE CHILLER AS SENSED BY TE-9.  REFRIGERANT HEAD PRESSURE SHALL BE CONTROLLED TO 
MINIMUM RECOMMENDED BY CHILLER MANUFACTURER FOR GREATEST ENERGY EFFICIENCY.  

SYSTEM MONITORING:  IN ADDITION TO ALL POINTS LISTED ABOVE, THE DDC SHALL MONITOR ALL 
POINTS INDICATED ON THE SCHEMATIC DIAGRAMS

HEATING WATER SYSTEM

DISCONNECT

COMMUNICATIONS

S/S
SPEED

DDC

TE-3
TE-2

PW

TE-1

ALARM

BOILER #1 ALARM

ALARM
SPEED

S/S

P-1

VFD
HWP-1

HWP-2
VFD

TE-7

TE-1

VFD-2

VFD-1

AIR SEPARATOR

HWP-2

HWP-1

BOILER
#2

BOILER
#4

TE-2

TE-3

TE-4

BOILER
#1

TE-5

24V

TE-4
TE-5
TE-6
TE-7

CTR-2
CTR-1

**

**

**

**

****

HWCP-1 S/S
HWCP-2 S/S

BOILER #2 ALARM
BOILER #3 ALARM

TE-8

GENERATOR STATUS

HWS

HWR

TE-9

HWCP-3

**

CTR-3

HWCP-4

TE-10 TE-11

HWCP-5

** **

CTR-4 CTR-5

TE-12

HWCP-6

**

CTR-6

TE-9
TE-10
TE-11
TE-12

CTR-4
CTR-3

CTR-6
CTR-5

HWCP-3 S/S
HWCP-4 S/S
HWCP-5 S/S
HWCP-6 S/S

HW
R

HW
R

HW
R

V-1 V-2 V-4

V-1
V-2
V-3

HOT WATER
TEMP. SETPOINT

BOILER
MANAGEMENT

CONTROL PANEL

BACNET COMM (IP)

TE-13

HWCP-7

**

CTR-7

CTR-7
TE-13

BOILER ENABLE
HWCP-7 S/S

TOTAL BUILDING WATER METER

BLDG. WATER METER

PROVIDE DP SENSOR ACROSS 
COIL AT THE END OF RUN FOR 
EACH ZONE LOOP.  QUANTITY 4.

BOILER
#3

TE-6

**

HW
R

V-3

HEATING WATER SYSTEM:  UPON A CALL FOR HEAT OR REHEAT, THE DDC SHALL ENERGIZE HWP-1 OR HWP-2 AND SEND A 
SIGNAL TO THE BOILERS THROUGH THE INTERNAL BOILER MANAGEMENT PANEL.  THE LEAD HOT WATER PUMP SHALL BE 
SELECTED WEEKLY (OR OTHERWISE DICTATED BY THE OWNER) BASED ON RUN HOURS.  THE DDC SHALL SLOWLY RAMP UP 
THE SPEED OF THE OPERATING PUMP THROUGH ITS VFD AND CONTROL TO MAINTAIN A CONSTANT STATIC PRESSURE AS 
SENSED BY STATIC PRESSURE TRANSMITTERS P-1 THROUGH P-4 LOCATED AT COILS AT THE END OF THE ZONE PIPING.  THE 
BOILER MANAGEMENT CONTROL PANEL SHALL SEQUENCE THE BOILERS AND OPERATE THE BOILER ISOLATION VALVES TO 
MAINTAIN MOST EFFICIENT OPERATION.  WHEN BOILERS ARE NOT ENERGIZED, THEIR RESPECTIVE ISOLATION VALVE SHALL BE 
CLOSED.  HOT WATER SHALL BE RESET BASED ON OUTSIDE AIR TEMPERATURE.

SYSTEM MONITORING:  IN ADDITION TO ALL POINTS LISTED ABOVE, THE DDC SHALL MONITOR ALL POINTS AS INDICATED ON 
THE CONTROLS SCHEMATICS.  ALL POINTS AVAILABLE FROM THE BOILER MANAGEMENT SYSTEM SHALL BE MAPPED TO THE 
DDC USER INTERFACE.

CONTROL LEGEND

FPFREEZE PROTECTION

CRCONTROL RELAY
PEPNEUMATIC ELECTRIC

EPELECTRIC PNEUMATIC

CACONTROL AIR TUBING

CONTROL PANEL

ELECTRICAL WIRING, ABOVE 100 VOLT

MOTOR PROTECTIVE SWITCH

START-STOP

FIRESTAT

SMOKE DETECTOR

SET POINT-CLOSE ABOVE 65°F

SET POINT-CLOSE BELOW 65°F

T'STAT OR RELAY

PILOT LIGHT

DISCONNECT

DISCONNECT SWITCH (FUSED)

MOTOR

HOLDING COILS

SD
FAN RELAY

DIRECT DIGITAL

S/S

FS

DDC

FR

MOTOR STARTER
COMBINATION FUSIBLE

RELAY

65°F

65°F

PHASE LOSS
PROTECTION PLP

TWIST SHIELDED PAIR, 24 VOLT

PW

CTRCURRENT RELAY
FIRE ALARM SYSTEM F.A.

S

ALL ITEMS SHOWN ON CONTROL DIAGRAMS AND WIRING 100 VOLTS
OR LESS SHALL BE INCLUDED AS A PART OF SECTION 230900 EXCEPT
POWER WIRING OVER 100 VOLTS, ITEMS MARKED ▲  OR ITEMS
SPECIFIED TO BE FURNISHED WITH EQUIPMENT.  WIRING OVER 100
VOLTS AND ITEMS MARKED ▲  SHALL BE FURNISHED AS A PART OF
DIVISION 26.  ALL OVERLOADS, HOA SWITCHES, AUXILIARY
CONTACTS AND PILOT LIGHTS SHALL BE INTEGRAL WITH THE MOTOR
STARTERS UNLESS SHOWN OTHERWISE.

ALL WIRING SHOWN ON ELECTRIC SEQUENCE CONTROLS SHALL BE
OVER 100 VOLTS UNLESS NOTED OTHERWISE.  RELAYS FROM THE
CONTROL SYSTEM SHALL BE LOCATED ADJACENT TO THE
CONTROLLED DEVICE (MOTOR OR MOTOR STARTER), AND MAY BE
LOCATED WITHIN STARTER HOUSINGS WHERE SPACE IS AVAILABLE
AND WHERE APPROVED BY NEC.

CONTROL ITEMS MARKED THUS "VENTILATION-ON-OFF" SHALL HAVE
PLATE ENGRAVED WITH THE WORDING CONTAINED WITHIN THE
QUOTE "..." MARKS PLUS EQUIPMENT IDENTIFICATION.

*QTY AS REQUIRED/INDICATED ON PLANS.

**P/T PORT PROVIDED BY DIV. 23.  INSTALLED BY DIV. 23. 
INSTALL WITHIN 6" OF ASSOCIATED SENSOR.

AIR HANDLING UNITS

SD-3SD-2SD-1

FR DDC

VARIABLE FREQUENCY DRIVE

S/S ALARM
TO DDCFR DDCCONTROL

SPEED

RETURN FANS SIMILAR

BOILERS

ALL BOILERS SIMILAR

& SAFETY
CONTROLS

OPERATING
BOILER

N

FROM DDC AND BOILER
CONTROL PANEL,
QUANTITY AS REQUIRED

FROM
BREAKGLASS

SWITCH

S/S FR
BOILER

CONTROLLER

N
BOILER

CONTROLLER

CHILLERS

& SAFETY CONTROLS
CHILLER OPERATING

FR DDC

FLOW SWITCHES

S/S

TIME (TO DDC) (QTY AS REQD.)
COMPRESSOR RUN

ALARM

CWP

CWP
AUX

CTP

CTP
AUX

AUXILIARY EQUIPMENT
CIRCUIT

COOLING TOWER BASIN HEATER

FLOAT

UNIT OPERATING &
SAFETY CONTROLS

BASIN T'STAT
40°F

SWITCH

SUMP LEVEL

FR DDC

VARIABLE FREQUENCY DRIVE

S/S ALARM
TO DDCFR DDCCONTROL

SPEED

CONTROL

TOWER FAN

DISCONNECT AT COOLING
TOWER WITH MAKE-BEFORE
BREAK SWITCH

COOLING

MAKE-UP SOLENOID
VALVE IN MECHANICAL
ROOM

COOLING TOWER FAN

DUCTLESS SPLIT SYSTEM AIR CONDITIONER

OPERATING AND
SAFETY CONTROLS

INDOOR UNIT

OUTDOOR UNIT

SAFETY CONTROLS
OPERATING AND

WALL MOUNTED
THERMOSTAT

REMOTE

NO. AS
REQ'D.

NO. AS
REQ'D.

ENABLE/DISABLE
FROM BAS

ELECTRIC UNIT HEATERS

SAFETY CONTROLS
UNIT OPERATING &

65°F

REMOTE MOUNTED
WALL THERMOSTAT

FAN POWERED VARIABLE VOLUME BOXES

FR DDC
S/S

UNIT MOUNTED 3-SPEED OR VARIABLE SPEED 
CONTROL SWITCH W/ POSITIVE OFF

FAN

N

UNIT MOUNTED
DISCONNECT SWITCH

SD (FOR UNITS WITH CAPACITY 
GREATER THAN 2,000 CFM)

FANS

480/120

80°F

EF-REFA

H

ROOM THERMOSTAT

O
3 OL'S

MOD

S

(ENABLED FOR OCCUPANCY BY AHU-6A)

FR DDC
CR-1

MOD

N

EF-1A

EF-1

N

MOD

"HOOD ON-OFF" SWITCH

SIMILAR FANS:  EF-2A, EF-3A, EF-4A, EF-5A, EF-7, EF-8

FR DDC
CR-1

SIMILAR FANS:  EF-2, EF-3, EF-4, EF-5, EF-6, EF-9, EF-10

FR REFRIGERANT MONITOR
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DX COOLING 
(AHU-2A ONLY) 

AHU-2A ONLY

SINGLE ZONE VAV AIR HANDLER:

1. MORNING WARM-UP/COOL-DOWN:  AT A PREDETERMINED OPTIMAL TIME CALCULATED BY THE DDC, THE DDC SHALL ENERGIZE THE UNIT SUPPLY FAN.  THE OUTSIDE 
AIR DAMPER D-1 SHALL REMAIN CLOSED, RETURN AIR DAMPER D-2 SHALL REMAIN OPEN, AND ASSOCIATED BUILDING EXHAUST FANS SHALL REMAIN OFF THRU CR-1.

2. OCCUPIED CONTROL:  DURING OCCUPANCY D-1 SHALL BE OPENED TO ITS LOW MINIMUM POSITIONS AND THE INTERLOCKED BUILDING EXHAUST FANS SHALL BE 
ENERGIZED.

3. SUPPLY FAN CONTROL:  WHEN UNIT SUPPLY FAN IS STARTED, THE DDC SHALL SLOWLY RAMP UP THE SPEED OF THE SUPPLY FAN THROUGH ITS VFD AND CONTROL 
TO A SETTING THAT CORRESPONDS WITH A SUPPLY AIRFLOW OF 33% (ADJUSTABLE) OF MAXIMUM FOR COOLING AND 75% (ADJUSTABLE) OF MAXIMUM FOR HEATING.  P-1 
LOCATED AT FAN DISCHARGE SHALL PROVIDE HIGH LIMIT STATIC PRESSURE OVERRIDE.

4. COOLING OPERATION IS CONSTANT TEMPERATURE, VARIABLE VOLUME.  THE DDC SHALL CONTROL TO A CONSTANT LEAVING AIR TEMPERATURE DURING COOLING 
MODE AND VARY THE FAN SPEED.  ON A RISE IN DISCHARGE AIR TEMPERATURE ABOVE 53°F (ADJUSTABLE) AS SENSED BY TE-4, THE DDC SHALL MODULATE CHILLED 
WATER VALVE V-2 OPEN TO THE COIL.  ON A FALL IN DISCHARGE AIR TEMPERATURE, THE REVERSE SHALL OCCUR.  ON A RISE IN SPACE TEMPERATURE, AS SENSED BY 
TE-1,  THE DDC SHALL SLOWLY RAMP UP THE SUPPLY FAN SPEED IN 5 HZ INCREMENTS (ADJUSTABLE), WAITING 10 MINUTES (ADJUSTABLE) AT EACH INCREMENT FOR 
SUPPLY AIR TEMPERATURE TO RESPOND OR CONTINUE RISING.  AT EACH INCREMENT THE DDC SHALL TRIM DAMPERS AND CONTROL VALVES TO MAINTAIN CONSTANT 
LEAVING AIR TEMPERATURE AND SHALL TRIM DAMPERS TO MAINTAIN CO2 LEVELS AS HEREINAFTER SPECIFIED.  ON A FALL IN SPACE TEMPERATURE THE REVERSE SHALL 
OCCUR AND THE FAN SHALL BE REDUCED TO MINIMUM SPEED.  ON A FURTHER FALL IN SPACE TEMPERATURE AND HUMIDITY LEVELS BELOW 60% (ADJUSTABLE) THE DDC 
SHALL MODULATE CHILLED WATER VALVE, V-2, CLOSED TO ALLOW DISCHARGE AIR TEMPERATURE TO RISE TO SATISFY SPACE AIR TEMPERATURE SETPOINT, THE DDC 
SHALL RESET THE DISCHARGE AIR TEMPERATURE HIGHER BY 1°F AT 15 MINUTE INCREMENTS TO A MAXIMUM OF 65°F (ADJUSTABLE).  AT ANY TIME THE OUTSIDE AIR 
ENTHALPY, AS SENSED BY THE DDC, EXCEEDS THE RETURN AIR ENTHALPY, THE DDC SHALL CLOSE DAMPER D-1 TO ITS LOW MINIMUM POSITION, AND OPEN D-2. 

5. TEMPERATURE CONTROL, HEATING:  HEATING OPERATION IS CONSTANT VOLUME, VARIABLE TEMPERATURE.  AT ANY TIME MIXED AIR TEMPERATURE, AS SENSED BY 
TE-2, FALLS BELOW 45°F (ADJUSTABLE), THE DDC SHALL MODULATE OPEN PREHEAT VALVE, V-3, TO MAINTAIN 45°F, AS SENSED BY TE-1.  THE DDC SHALL CONTROL TO A 
CONSTANT SPACE TEMPERATURE DURING HEATING MODE WITH CONSTANT FAN AIRFLOW (75% OF FULL AIRFLOW, ADJUSTABLE).  STARTING FROM A ROOM NEUTRAL 
DISCHARGE AIR TEMPERATURE, ON A FALL IN SPACE TEMPERATURE THE DDC SHALL MODULATE PREHEAT VALVE, V-3, OPEN TO MAINTAIN SPACE TEMPERATURE.  ON A 
FURTHER FALL IN SPACE TEMPERATURE THE DDC SHALL MODULATE REHEAT VALVE, V-1, OPEN TO MAINTAIN SPACE TEMPERATURE.  ON A RISE IN SPACE AIR 
TEMPERATURE, THE REVERSE SHALL OCCUR.  

6. CARBON DIOXIDE CONTROL:  WHEN SPACE CARBON DIOXIDE LEVEL EXCEEDS THE SETPOINT, AS SENSED BY CO2, THE DDC SHALL MODULATE D-1 OPEN TO ITS HIGH 
MINIMUM POSITION WHILE PROPORTIONALLY CLOSING D-2 TO MAINTAIN CO2 LEVELS BELOW 1000 PPM (ADJUSTABLE).  IF AFTER 12 CONSECUTIVE HOURS, THE SPACE 
CO2 LEVEL REMAINS 10% (ADJUSTABLE) OR MORE ABOVE SETPOINT, THE AIR HANDLER SHALL ALARM THE DDC.  THE DDC SHALL NOT ALLOW D-1 TO OPEN TO A POSITION 
THAT EXCEEDS THE HIGH MINIMUM POSITION UNLESS ECONOMIZER CONDITIONS PREVAIL.

7. RETURN FAN AND RELIEF DAMPER CONTROL:  WHEN UNIT RETURN FAN IS STARTED, THE DDC SHALL SLOWLY RAMP UP THE SPEED TO THE RETURN FAN THROUGH 
ITS VFD AND CONTROL TO MAINTAIN A CONSTANT STATIC PRESSURE AS SENSED BY STATIC PRESSURE TRANSMITTER P-3 LOCATED IN THE RELIEF PLENUM.  THE DDC 
SHALL MODULATE DAMPER D-3 TO MAINTAIN A 0.05 IN. W.C. (ADJUSTABLE) POSITIVE PRESSURE IN THE SPACE AS SENSED BY P-2.

8. ECONOMIZER OPERATION:  WHEN OUTSIDE AIR ENTHALPY IS LOWER THAN RETURN AIR ENTHALPY, ECONOMIZER OPERATION SHALL PREVAIL.  OUTSIDE AIR DAMPER 
D-1 AND RETURN AIR DAMPER D-2 SHALL BE MODULATED TO MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT.  IF FULL ECONOMIZER IS INSUFFICIENT TO MAINTAIN 
DISCHARGE AIR TEMPERATURE SETPOINT, THE CHILLED WATER VALVE SHALL BE MODULATED OPEN TO MAINTAIN DISCHARGE TEMPERATURE SETPOINT.

9. HUMIDITY CONTROL:  AT ANY TIME RETURN AIR RELATIVE HUMIDITY EXCEEDS 60% (ADJUSTABLE), THE DDC SHALL MODULATE THE CHILLED WATER VALVE, V-2, OPEN 
TO THE COOLING COIL TO MAINTAIN SUPPLY AIR TEMPERATURE AT 53°F (ADJUSTABLE); THE DDC SHALL MODULATE THE REHEAT HOT WATER VALVE, V-1, TO TRIM AS 
NECESSARY TO MAINTAIN SPACE TEMPERATURE.

10. DUCT SMOKE DETECTORS:  WHEN PRODUCTS OF COMBUSTION ARE SENSED BY SD-1, SD-2, OR ADDITIONAL DUCT SMOKE DETECTORS AS INDICATED ON THE 
DRAWINGS, THE UNIT FAN SHALL BE DEENERGIZED.  

11. SYSTEM MONITORING:  IN ADDITION TO ALL POINTS LISTED ABOVE, THE DDC SHALL MONITOR ALL POINTS AS INDICATED ON THE CONTROLS SCHEMATICS.

12.  PREHEAT COIL CIRCULATION PUMP (RAH-BB ONLY):  THE PREHEAT COIL CIRCULATION PUMP SHALL BE ENERGIZED ANY TIME THERE IS A CALL FOR PREHEAT COIL 
HEATING AND DURING FREEZE PROTECTION MODES AS OUTLINED IN THE GENERAL SEQUENCES.

VAV AIR HANDLER W/ ENERGY RECOVERY:  

1. MORNING WARM-UP/COOL-DOWN:  AT A PREDETERMINED OPTIMAL TIME CALCULATED BY THE DDC, THE DDC SHALL ENERGIZE THE UNIT SUPPLY FAN.  THE OUTSIDE AIR 
DAMPER D-1 SHALL REMAIN CLOSED, RETURN AIR DAMPER D-5 SHALL REMAIN OPEN, AND ASSOCIATED BUILDING EXHAUST FANS SHALL REMAIN OFF THRU CR-1.

2. OCCUPIED CONTROL:  DURING OCCUPANCY D-1 SHALL BE OPENED TO ITS MINIMUM POSITION (AS REQUIRED TO MAINTAIN MINIMUM OUTDOOR AIR FLOW), THE UNIT EXHAUST 
FAN SHALL BE ENERGIZED, AND THE INTERLOCKED BUILDING EXHAUST FANS SHALL BE ENERGIZED. 

3. TEMPERATURE CONTROL:  ON A RISE IN UNIT DISCHARGE AIR TEMPERATURE ABOVE 55°F (ADJUSTABLE) AS SENSED BY TE-1, THE DDC SHALL MODULATE CHILLED WATER 
VALVE V-2 OPEN TO THE COIL.  ON A FALL IN DISCHARGE AIR TEMPERATURE, THE REVERSE SHALL OCCUR.  ON A FURTHER FALL IN DISCHARGE AIR TEMPERATURE THE DDC SHALL 
MODULATE HOT WATER VALVE V-1 OPEN.  SUPPLY AIR TEMPERATURE SHALL BE RESET BASED ON OUTSIDE AIR TEMPERATURE.

4. SUPPLY FAN CONTROL – CRITICAL ZONE PRESSURE RESET:  WHEN THE UNIT SUPPLY FAN IS STARTED, THE DDC SHALL SLOWLY RAMP UP THE SPEED OF THE SUPPLY FAN 
THROUGH ITS VFD TO AN INITIAL DOWNSTREAM STATIC SETPOINT AS SENSED BY P-2 LOCATED 2/3 DOWN THE LONGEST SUPPLY DUCT RUN.  THE DDC SHALL CONSTANTLY 
MONITOR THE AIR VALVE POSITION OF ALL VAV TERMINAL UNITS SERVED BY THE UNIT AND DETERMINE WHICH AIR VALVE IS OPERATING AT THE HIGHEST PERCENTAGE OPEN 
(CRITICAL ZONE).  WHEN THE CRITICAL ZONE DAMPER POSITION IS 85% OPEN OR LESS, THE DDC SHALL RESET THE DOWNSTREAM STATIC PRESSURE SETPOINT LOWER BY 0.10 
INCHES AT 15-MINUTE INTERVALS.  WHEN THE CRITICAL ZONE DAMPER POSITION EXCEEDS 95% OPEN, THE DDC SHALL RESET THE DOWNSTREAM STATIC PRESSURE HIGHER BY 
0.10 INCHES AT 15 MINUTE INCREMENTS.  THE SEQUENCE SHALL ALLOW FOR USER DEFINED VAV BOXES TO BE EXCLUDED FROM THE PRESSURE RESET LOGIC.  P-1 SHALL SERVE 
AS A HIGH LIMIT STATIC PRESSURE OVERRIDE.

5. ENERGY WHEEL CONTROL:  DURING OCCUPIED PERIODS, THE ENERGY WHEEL SHALL BE ENERGIZED AND BYPASS DAMPERS, D-3 AND D-4 SHALL BE CLOSED.  THE DDC SHALL 
MONITOR WHEEL ROTATION THROUGH RS-1.

6. EXHAUST FAN AND RELIEF DAMPER CONTROL:  WHEN UNIT EXHAUST FAN IS STARTED, THE DDC SHALL SLOWLY RAMP UP THE SPEED TO THE RETURN FAN THROUGH ITS VFD 
AND CONTROL TO MAINTAIN A CONSTANT STATIC PRESSURE AS SENSED BY STATIC PRESSURE TRANSMITTER P-4 LOCATED IN THE RELIEF PLENUM.  THE DDC SHALL MODULATE 
DAMPER D-2 TO MAINTAIN A 0.05 IN. W.C. (ADJUSTABLE) POSITIVE PRESSURE IN THE SPACE AS SENSED BY P-3.

7. ECONOMIZER OPERATION:  WHEN OUTSIDE AIR ENTHALPY IS LOWER THAN RETURN AIR ENTHALPY, ECONOMIZER OPERATION SHALL PREVAIL.  THE ENERGY WHEEL SHALL BE 
DE-ENERGIZED, AND BYPASS DAMPERS D-3 AND D-4 SHALL BE OPENED.  OUTSIDE AIR DAMPER D-1 AND RETURN AIR DAMPER D-5 SHALL BE MODULATED TO MAINTAIN DISCHARGE 
AIR TEMPERATURE SETPOINT.  IF FULL ECONOMIZER IS INSUFFICIENT TO MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT, THE CHILLED WATER VALVE SHALL BE MODULATED 
OPEN TO MAINTAIN DISCHARGE TEMPERATURE SETPOINT.

8. AIRFLOW MEASURING:  THE DDC SHALL VERIFY MINIMUM OUTSIDE AIR FLOWS AS SENSED BY AF-1 AND MODULATE DAMPER D-1 AS NECESSARY TO MAINTAIN THE MINIMUM 
OUTSIDE AIR SETPOINT AS INDICATED ON THE DRAWINGS.

9. DUCT SMOKE DETECTORS:  WHEN PRODUCTS OF COMBUSTION ARE SENSED BY SD-1, SD-2, OR ADDITIONAL DUCT SMOKE DETECTORS AS INDICATED ON THE DRAWINGS, THE 
UNIT FAN SHALL BE DEENERGIZED.  

10. SYSTEM MONITORING:  IN ADDITION TO ALL POINTS LISTED ABOVE, THE DDC SHALL MONITOR ALL POINTS AS INDICATED ON THE CONTROLS SCHEMATICS.

11.  PREHEAT COIL CIRCULATION PUMP (RAH-5A ONLY):  THE PREHEAT COIL CIRCULATION PUMP SHALL BE ENERGIZED ANY TIME THERE IS A CALL FOR PREHEAT COIL HEATING AND 
DURING FREEZE PROTECTION MODES AS OUTLINED IN THE GENERAL SEQUENCES.

VAV AIR HANDLER:  

1. MORNING WARM-UP/COOL-DOWN:  AT A PREDETERMINED OPTIMAL TIME CALCULATED BY THE DDC, THE DDC SHALL ENERGIZE THE UNIT 
SUPPLY FAN.  THE OUTSIDE AIR DAMPER D-1 SHALL REMAIN CLOSED, RETURN AIR DAMPER D-2 SHALL REMAIN OPEN, AND ASSOCIATED 
BUILDING EXHAUST FANS SHALL REMAIN OFF THRU CR-1.

2. OCCUPIED CONTROL:  DURING OCCUPANCY D-1 SHALL BE OPENED TO ITS MINIMUM POSITION (AS REQUIRED TO MAINTAIN MINIMUM 
OUTDOOR AIR FLOW), THE UNIT EXHAUST FAN SHALL BE ENERGIZED, AND THE INTERLOCKED BUILDING EXHAUST FANS SHALL BE ENERGIZED. 

3. TEMPERATURE CONTROL:  ON A RISE IN UNIT DISCHARGE AIR TEMPERATURE ABOVE 55°F (ADJUSTABLE) AS SENSED BY TE-1, THE DDC 
SHALL MODULATE CHILLED WATER VALVE V-2 OPEN TO THE COIL.  ON A FALL IN DISCHARGE AIR TEMPERATURE, THE REVERSE SHALL OCCUR.  
ON A FURTHER FALL IN DISCHARGE AIR TEMPERATURE THE DDC SHALL MODULATE HOT WATER VALVE V-1 OPEN.  SUPPLY AIR TEMPERATURE 
SHALL BE RESET BASED ON OUTSIDE AIR TEMPERATURE.

4. SUPPLY FAN CONTROL – CRITICAL ZONE PRESSURE RESET:  WHEN THE UNIT SUPPLY FAN IS STARTED, THE DDC SHALL SLOWLY RAMP UP 
THE SPEED OF THE SUPPLY FAN THROUGH ITS VFD TO AN INITIAL DOWNSTREAM STATIC SETPOINT AS SENSED BY P-2 LOCATED 2/3 DOWN THE 
LONGEST SUPPLY DUCT RUN.  THE DDC SHALL CONSTANTLY MONITOR THE AIR VALVE POSITION OF ALL VAV TERMINAL UNITS SERVED BY THE 
UNIT AND DETERMINE WHICH AIR VALVE IS OPERATING AT THE HIGHEST PERCENTAGE OPEN (CRITICAL ZONE).  WHEN THE CRITICAL ZONE 
DAMPER POSITION IS 85% OPEN OR LESS, THE DDC SHALL RESET THE DOWNSTREAM STATIC PRESSURE SETPOINT LOWER BY 0.10 INCHES AT 
15-MINUTE INTERVALS.  WHEN THE CRITICAL ZONE DAMPER POSITION EXCEEDS 95% OPEN, THE DDC SHALL RESET THE DOWNSTREAM STATIC 
PRESSURE HIGHER BY 0.10 INCHES AT 15 MINUTE INCREMENTS.  THE SEQUENCE SHALL ALLOW FOR USER DEFINED VAV BOXES TO BE 
EXCLUDED FROM THE PRESSURE RESET LOGIC.  P-1 SHALL SERVE AS A HIGH LIMIT STATIC PRESSURE OVERRIDE.

5. RETURN FAN AND RELIEF DAMPER CONTROL:  WHEN UNIT RETURN FAN IS STARTED, THE DDC SHALL SLOWLY RAMP UP THE SPEED TO THE 
RETURN FAN THROUGH ITS VFD AND CONTROL TO MAINTAIN A CONSTANT STATIC PRESSURE AS SENSED BY STATIC PRESSURE TRANSMITTER 
P-4 LOCATED IN THE RELIEF PLENUM.  THE DDC SHALL MODULATE DAMPER D-3 TO MAINTAIN A 0.05 IN. W.C. (ADJUSTABLE) POSITIVE PRESSURE 
IN THE SPACE AS SENSED BY P-3.

6. ECONOMIZER OPERATION:  WHEN OUTSIDE AIR ENTHALPY IS LOWER THAN RETURN AIR ENTHALPY, ECONOMIZER OPERATION SHALL 
PREVAIL.  OUTSIDE AIR DAMPER D-1 AND RETURN AIR DAMPER D-2 SHALL BE MODULATED TO MAINTAIN DISCHARGE AIR TEMPERATURE 
SETPOINT.  IF FULL ECONOMIZER IS INSUFFICIENT TO MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT, THE CHILLED WATER VALVE SHALL 
BE MODULATED OPEN TO MAINTAIN DISCHARGE TEMPERATURE SETPOINT.

7. DX COOLING (AHU-2A ONLY):  THE DDC SHALL MONITOR CHILLER PLANT OPERATION AND CHILLED WATER SUPPLY TEMPERATURE.  UPON A 
CALL FOR COOLING WHEN CHILLER PLANT IS NOT OPERATING, THE DDC SHALL ENERGIZE DX COOLING IN STAGES TO MAINTAIN LEAVING AIR 
TEMPERTURE SETPOINT.

8. AIRFLOW MEASURING:  THE DDC SHALL VERIFY MINIMUM OUTSIDE AIR FLOWS AS SENSED BY AF-1 AND MODULATE DAMPER D-1 AS 
NECESSARY TO MAINTAIN THE MINIMUM OUTSIDE AIR SETPOINT AS INDICATED ON THE DRAWINGS.

9. DUCT SMOKE DETECTORS:  WHEN PRODUCTS OF COMBUSTION ARE SENSED BY SD-1, SD-2, OR ADDITIONAL DUCT SMOKE DETECTORS AS 
INDICATED ON THE DRAWINGS, THE UNIT FAN SHALL BE DEENERGIZED. 

10. SYSTEM MONITORING:  IN ADDITION TO ALL POINTS LISTED ABOVE, THE DDC SHALL MONITOR ALL POINTS AS INDICATED ON THE CONTROLS 
SCHEMATICS.

11.  OA DAMPER CONTROL (AHU-6A ONLY):  A PRESSURE SENSOR SHALL BE PROVIDED IN THE CULINARY ARTS LABORATORY.  OA DAMPER 
SHALL BE MODULATED ABOVE MINIMUM OUTSIDE AIR POSITION TO MAINTAIN THE SPACE PRESSURE SLIGHTLY NEGATIVE (0.05" W.G.) 
(ADJUSTABLE).

FAN POWERED VARIABLE VOLUME HEATING BOXES
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H
C

PARALLEL FAN POWERED VARIABLE VOLUME HEATING BOX:  ON A FALL IN SPACE TEMPERATURE AS SENSED BY TE-1, THE BOX DAMPER D-1 
SHALL MODULATE CLOSED TO ITS MINIMUM POSITION.  UPON A FURTHER FALL IN SPACE TEMPERATURE, THE HEATING WATER VALVE V-1 SHALL 
BE INDEXED 10% (ADJUSTABLE) OPEN.  UPON A FURTHER FALL IN SPACE TEMPERATURE, THE DDC SHALL ENERGIZE THE UNIT FAN AND 
MODULATE HEATING WATER VALVE V-1 SHALL OPEN TO THE HEATING COIL.  ON A RISE IN TEMPERATURE THE REVERSE SHALL OCCUR.  DURING 
NIGHT OPERATION, THE FAN SHALL BE CYCLED AND TE-1 SHALL BE INDEXED TO MAINTAIN A REDUCED NIGHT TEMPERATURE.

VARIABLE VOLUME HEATING BOX:  ON A FALL IN SPACE TEMPERATURE AS SENSED BY TE-1, THE BOX DAMPER D-1 SHALL 
MODULATE CLOSED TO ITS MINIMUM POSITION.  ON A FURTHER FALL IN SPACE TEMPERATURE, V-1 SHALL MODULATE 
OPEN TO THE HEATING COIL.  DUAL MINIMUMS SHALL BE PROVIDED.  AT OUTSIDE AIR TEMPERATURES AT OR BELOW 45°F 
(ADJUSTABLE), HIGH MINIMUMS SHALL BE MAINTAINED.  AT OUTSIDE AIR TEMPERATURES ABOVE 45°F (ADJUSTABLE), LOW 
MINIMUMS SHALL BE MAINTAINED.  DURING NIGHT OPERATION TE-1 SHALL MAINTAIN A REDUCED NIGHT SETTING.

VARIABLE VOLUME HEATING BOX WITH BASEBOARD HEAT:  ON A FALL IN SPACE TEMPERATURE AS SENSED BY TE-1, THE 
BOX DAMPER D-1 SHALL MODULATE CLOSED TO ITS MINIMUM POSITION.  ON A FURTHER FALL IN SPACE TEMPERATURE, 
THE DDC SHALL MODULATE V-1 OPEN TO THE HEATING COIL.  UPON REACHING BOX LEAVING AIR TEMPERATURE OF 70°F 
(ADJUSTABLE), THE DDC SHALL MAINTAIN LEAVING AIR TEMPERATURE AT 70°F AND CYCLE TWO POSITION BASEBOARD 
HEAT VALVE, V-2, TO MAINTAIN SPACE TEMPERATURE.  UPON A FURTHER FALL IN SPACE TEMPERATURE, THE DDC SHALL 
MODULATE V-1 BEYOND THAT REQUIRED FOR A 70° F LEAVING AIR TEMPERATURE AS NECESSARY TO SATISFY SPACE 
TEMPERATURE SETPOINT.  THE DDC SHALL DISABLE BASEBOARD HEAT AT OUTSIDE AIR TEMPERATURES ABOVE 50°F 
(ADJUSTABLE).  DURING UNOCCUPIED OPERATION, THE DDC SHALL MAINTAIN A REDUCED NIGHT SETTING THROUGH 
BASEBOARD HEAT

VARIABLE VOLUME HEATING BOXES
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V-1
HWR
HWS

D-1

DISCONNECT

CO2-1
H
C

IN SPACE)
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RETROFIT EXISTING AHU WITH 
DDC CONTROLS AS INDICATED.

P-4

RETROFIT OF EXISITNG AHU#1 CONTROLS:  

1. MORNING WARM-UP/COOL-DOWN:  AT A PREDETERMINED OPTIMAL TIME CALCULATED BY THE DDC, 
THE DDC SHALL ENERGIZE THE UNIT SUPPLY FAN.  THE OUTSIDE AIR DAMPER D-1 SHALL REMAIN 
CLOSED, RETURN AIR DAMPER D-2 SHALL REMAIN OPEN, AND ASSOCIATED BUILDING EXHAUST FANS 
SHALL REMAIN OFF THRU CR-1.

2. OCCUPIED CONTROL:  DURING OCCUPANCY D-1 SHALL BE OPENED TO ITS MINIMUM POSITION (AS 
REQUIRED TO MAINTAIN MINIMUM OUTDOOR AIR FLOW), THE UNIT RETURN FAN SHALL BE ENERGIZED, 
AND THE INTERLOCKED BUILDING EXHAUST FANS SHALL BE ENERGIZED. 

3. TEMPERATURE CONTROL:  ON A RISE IN UNIT DISCHARGE AIR TEMPERATURE ABOVE 55°F 
(ADJUSTABLE) AS SENSED BY TE-1, THE DDC SHALL MODULATE CHILLED WATER VALVE V-2 OPEN TO 
THE COIL.  ON A FALL IN DISCHARGE AIR TEMPERATURE, THE REVERSE SHALL OCCUR.  ON A FURTHER 
FALL IN DISCHARGE AIR TEMPERATURE THE DDC SHALL MODULATE HOT WATER VALVE V-1 OPEN.  
SUPPLY AIR TEMPERATURE SHALL BE RESET BASED ON OUTSIDE AIR TEMPERATURE.

4. SUPPLY FAN CONTROL – CRITICAL ZONE PRESSURE RESET:  WHEN THE UNIT SUPPLY FAN IS 
STARTED, THE DDC SHALL SLOWLY RAMP UP THE SPEED OF THE SUPPLY FAN THROUGH ITS VFD TO AN 
INITIAL DOWNSTREAM STATIC SETPOINT AS SENSED BY P-2 LOCATED 2/3 DOWN THE LONGEST SUPPLY 
DUCT RUN.  THE DDC SHALL CONSTANTLY MONITOR THE AIR VALVE POSITION OF ALL VAV TERMINAL 
UNITS SERVED BY THE UNIT AND DETERMINE WHICH AIR VALVE IS OPERATING AT THE HIGHEST 
PERCENTAGE OPEN (CRITICAL ZONE).  WHEN THE CRITICAL ZONE DAMPER POSITION IS 85% OPEN OR 
LESS, THE DDC SHALL RESET THE DOWNSTREAM STATIC PRESSURE SETPOINT LOWER BY 0.10 INCHES 
AT 15-MINUTE INTERVALS.  WHEN THE CRITICAL ZONE DAMPER POSITION EXCEEDS 95% OPEN, THE DDC 
SHALL RESET THE DOWNSTREAM STATIC PRESSURE HIGHER BY 0.10 INCHES AT 15 MINUTE 
INCREMENTS.  THE SEQUENCE SHALL ALLOW FOR USER DEFINED VAV BOXES TO BE EXCLUDED FROM 
THE PRESSURE RESET LOGIC.  P-1 SHALL SERVE AS A HIGH LIMIT STATIC PRESSURE OVERRIDE.

5. RETURN FAN AND RELIEF DAMPER CONTROL:  WHEN UNIT EXHAUST FAN IS STARTED, THE DDC 
SHALL SLOWLY RAMP UP THE SPEED TO THE RETURN FAN THROUGH ITS VFD AND CONTROL TO 
MAINTAIN A CONSTANT STATIC PRESSURE AS SENSED BY STATIC PRESSURE TRANSMITTER P-4 
LOCATED IN THE RELIEF PLENUM.  THE DDC SHALL MODULATE DAMPER D-2 TO MAINTAIN A 0.05 IN. W.C. 
(ADJUSTABLE) POSITIVE PRESSURE IN THE SPACE AS SENSED BY P-3.

6. ECONOMIZER OPERATION:  WHEN OUTSIDE AIR ENTHALPY IS LOWER THAN RETURN AIR ENTHALPY, 
ECONOMIZER OPERATION SHALL PREVAIL.  OUTSIDE AIR DAMPER D-1 AND RETURN AIR DAMPER D-2 
SHALL BE MODULATED TO MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT.  IF FULL ECONOMIZER 
IS INSUFFICIENT TO MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT, THE CHILLED WATER VALVE 
SHALL BE MODULATED OPEN TO MAINTAIN DISCHARGE TEMPERATURE SETPOINT.

7. DUCT SMOKE DETECTORS:  WHEN PRODUCTS OF COMBUSTION ARE SENSED BY SD-1, SD-2, OR 
ADDITIONAL DUCT SMOKE DETECTORS AS INDICATED ON THE DRAWINGS, THE UNIT FAN SHALL BE 
DEENERGIZED.  

8. SYSTEM MONITORING:  IN ADDITION TO ALL POINTS LISTED ABOVE, THE DDC SHALL MONITOR ALL 
POINTS AS INDICATED ON THE CONTROLS SCHEMATICS.
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* REFER TO PLANS FOR MINIMUM QUANTITIES.
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SINGLE ZONE VAV AIR HANDLER:

1. MORNING COOL-DOWN:  AT A PREDETERMINED OPTIMAL TIME CALCULATED BY THE DDC, THE DDC SHALL ENERGIZE THE UNIT SUPPLY FAN.  THE OUTSIDE AIR 
DAMPER D-1 SHALL REMAIN CLOSED, RETURN AIR DAMPER D-2 SHALL REMAIN OPEN, AND ASSOCIATED BUILDING EXHAUST FANS SHALL REMAIN OFF THRU CR-1.

2. OCCUPIED CONTROL:  DURING OCCUPANCY UPON A CALL FOR COOLING, THE UNIT SHALL BE ENERGIZED.

3. SUPPLY FAN CONTROL:  WHEN UNIT SUPPLY FAN IS STARTED, THE DDC SHALL SLOWLY RAMP UP THE SPEED OF THE SUPPLY FAN THROUGH ITS VFD AND CONTROL 
TO A SETTING THAT CORRESPONDS WITH A SUPPLY AIRFLOW OF 33% (ADJUSTABLE) OF MAXIMUM FOR COOLING. P-1 LOCATED AT FAN DISCHARGE SHALL PROVIDE HIGH 
LIMIT STATIC PRESSURE OVERRIDE.

4. COOLING OPERATION IS CONSTANT TEMPERATURE, VARIABLE VOLUME.  THE DDC SHALL CONTROL TO A CONSTANT LEAVING AIR TEMPERATURE DURING COOLING 
MODE AND VARY THE FAN SPEED.  ON A RISE IN DISCHARGE AIR TEMPERATURE ABOVE 53°F (ADJUSTABLE) AS SENSED BY TE-4, THE DDC SHALL MODULATE CHILLED 
WATER VALVE V-1 OPEN TO THE COIL.  ON A FALL IN DISCHARGE AIR TEMPERATURE, THE REVERSE SHALL OCCUR.  ON A RISE IN SPACE TEMPERATURE, AS SENSED BY 
TE-1,  THE DDC SHALL SLOWLY RAMP UP THE SUPPLY FAN SPEED IN 5 HZ INCREMENTS (ADJUSTABLE), WAITING 10 MINUTES (ADJUSTABLE) AT EACH INCREMENT FOR 
SUPPLY AIR TEMPERATURE TO RESPOND OR CONTINUE RISING.  AT EACH INCREMENT THE DDC SHALL TRIM DAMPERS AND CONTROL VALVES TO MAINTAIN CONSTANT 
LEAVING AIR TEMPERATURE.  ON A FALL IN SPACE TEMPERATURE THE REVERSE SHALL OCCUR AND THE FAN SHALL BE REDUCED TO MINIMUM SPEED.  ON A FURTHER 
FALL IN SPACE TEMPERATURE AND HUMIDITY LEVELS BELOW 60% (ADJUSTABLE) THE DDC SHALL MODULATE CHILLED WATER VALVE, V-2, CLOSED TO ALLOW DISCHARGE 
AIR TEMPERATURE TO RISE TO SATISFY SPACE AIR TEMPERATURE SETPOINT, THE DDC SHALL RESET THE DISCHARGE AIR TEMPERATURE HIGHER BY 1°F AT 15 MINUTE 
INCREMENTS TO A MAXIMUM OF 65°F (ADJUSTABLE).  AT ANY TIME THE OUTSIDE AIR ENTHALPY, AS SENSED BY THE DDC, EXCEEDS THE RETURN AIR ENTHALPY, THE DDC 
SHALL CLOSE DAMPER D-1 TO ITS CLOSED POSITION, AND OPEN D-2. 

5. RETURN FAN AND RELIEF DAMPER CONTROL:  WHEN UNIT RETURN FAN IS STARTED, THE DDC SHALL SLOWLY RAMP UP THE SPEED TO THE RETURN FAN THROUGH 
ITS VFD AND CONTROL TO MAINTAIN A CONSTANT STATIC PRESSURE AS SENSED BY STATIC PRESSURE TRANSMITTER P-3 LOCATED IN THE RELIEF PLENUM.  THE DDC 
SHALL MODULATE DAMPER D-3 TO MAINTAIN A SLIGHTLY NEGATIVE PRESSURE IN THE SPACE AS SENSED BY P-2.

6. ECONOMIZER OPERATION:  WHEN OUTSIDE AIR ENTHALPY IS LOWER THAN RETURN AIR ENTHALPY, ECONOMIZER OPERATION SHALL PREVAIL.  OUTSIDE AIR DAMPER 
D-1 AND RETURN AIR DAMPER D-2 SHALL BE MODULATED TO MAINTAIN DISCHARGE AIR TEMPERATURE SETPOINT.  IF FULL ECONOMIZER IS INSUFFICIENT TO MAINTAIN 
DISCHARGE AIR TEMPERATURE SETPOINT, THE CHILLED WATER VALVE SHALL BE MODULATED OPEN TO MAINTAIN DISCHARGE TEMPERATURE SETPOINT.

7. DUCT SMOKE DETECTORS:  WHEN PRODUCTS OF COMBUSTION ARE SENSED BY SD-1, SD-2, OR ADDITIONAL DUCT SMOKE DETECTORS AS INDICATED ON THE 
DRAWINGS, THE UNIT FAN SHALL BE DEENERGIZED.  

8. SYSTEM MONITORING:  IN ADDITION TO ALL POINTS LISTED ABOVE, THE DDC SHALL MONITOR ALL POINTS AS INDICATED ON THE CONTROLS SCHEMATICS.
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