
STANDARD HVAC ABBREVIATIONS

AAV AUTOMATIC AIR VENT
ACCESS ACCESSORIES
AD ACCESS DOOR
AFF ABOVE FINISHED FLOOR
AMP AMPERE
AP ACCESS PANEL
APD AIR PRESSURE DROP
ARI AIR CONDITIONING AND REFRIGERATION INSTITUTE
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS
BAS BUILDING AUTOMATION SYSTEM
BD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
CD CEILING DIFFUSER
CFH CUBIC FEET PER HOUR
CFM CUBIC FEET PER MINUTE
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
CI CAST IRON
CLG COOLING
CO CARBON MONOXIDE
CO2 CARBON DIOXODE
COP COEFFICIENT OF PERFORMANCE
CV CONSTANT VOLUME
CWR CONDENSER WATER RETURN
CWS CONDENSER WATER SUPPLY
DB DECIBELS
DB DRY-BULB TEMPERATURE
DC DISCONNECT
DDC DIRECT DIGITAL CONTROLS
DEG DEGREE DELTA(CHANGE IN TEMPERATURE)
DIA DIAMETER
DIW DEIONIZED WATER
DP DEW POINT TEMPERATURE
DX DIRECT EXPANSION
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EER ENERGY EFFICIENCY RATIO
EG EXHAUST GRILLE
EMERG EMERGENCY POWER
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EX. EXISTING
F FAHRENHEIT
F&T FLOAT AND THERMOSTATIC
FA FREE AREA
FD FIRE DAMPER
FLA FULL LOAD AMPERES
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FEET
FURN FURNISHED
GA GAUGE
GAL GALLONS
GPM GALLONS PER MINUTE

HD HEAD
HOA HAND/OFF/AUTOMATIC

HP HORSEPOWER
HPR HIGH PRESSURE RETURN

(STEAM CONDENSATE)
HSTAT HUMIDISTAT
HTG HEATING
HWR HEATING HOT WATER RETURN
HWS HEATING HOT WATER SUPPLY
HZ HERTZ
I/O INPUT/OUTPUT
IAQ INDOOR AIR QUALITY
IN HG INCHES OF MERCURY
IN WC INCH WATER COLUMN
IN WG INCH WATER GAUGE
IPLV INTERGRATED PART LOAD VALUE
INST INSTALLED
KW KILOWATT
KWH KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS/HR POUNDS PER HOUR
LF LINEAR FOOT (FEET)
LPR LOW PRESSURE RETURN

(STEAM CONDENSATE)
LPS LOW PRESSURE STEAM
LWT LEAVING WATER TEMPERATURE
MAX MAXIMUM
MBH 1000 BTUH
MCA MINIMUM BRANCH CIRCUIT AMPACITY
MERV MINIMUM EFFICIENCY REPORTING VALUE
MIN MINIMUM
MOD MOTOR OPERATED DAMPER
MPR MEDIUM PRESSURE RETURN

(STEAM CONDENSATE)
MPS MEDIUM PRESSURE STEAM
MRI MAGNETIC RESONANCE IMAGING
MVD MANUAL VOLUME DAMPER
NA NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NO NORMALLY OPEN
NTS NOT TO SCALE
OA OUTSIDE AIR
OCP OVER CURRENT PROTECTION
PD PRESSURE DROP
PPM PARTS PER MILLION
PRS PRESSURE REGULATING (VALVE) STATION
PRV PRESSURE REGULATING VALVE
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH – ABSOLUTE
PSIG POUNDS PER SQUARE INCH – GAGE
RA RETURN AIR
RAT RETURN AIR TEMPERATURE
RH RELATIVE HUMIDITY
RL REFRIGERANT LIQUID LINE
RLA RUN LOAD AMPERE

RO REVERSE OSMOSIS
RPM REVOLUTIONS PER MINUTE
RS REFRIGERANT SUCTION
SA SUPPLY AIR
SAT SUPPLY AIR TEMPERATURE
SC SHADING COEFFICIENT
SCD SMOKE CONTROL DAMPER
SD SMOKE DETECTOR
SENS SENSIBLE HEAT
SP STATIC PRESSURE
TAB TESTING, ADJUSTING, BALANCE
TDH TOTAL DYNAMIC HEAD
TDS TOTAL DISSOLVED SOLIDS
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
UL UNDERWRITERS LABORATORY
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
WB WET-BULB (TEMPERATURE)
WG WATER GAGE
WPD WATER SIDE PRESSURE DROP
WIRE WIRED

SYMBOL
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PIPING LINE TYPES

RL
REFRIGERANT LIQUID

RS
REFRIGERANT SUCTION

CD
CONDENSATE DRAIN

DUCT FLEX CONNECTOR

MECHANICAL AIR DEVICES

SUPPLY REGISTERSR

RR RETURN REGISTER

EXHAUST REGISTERER

SUPPLY GRILLESG

RETURN GRILLERG

CEILING DIFFUSERCD

2'x2' SQUARE CEILING DIFFUSER WITH 10" NECK

LINEAR SLOT DIFFUSER

MECHANICAL DUCTWORK

SUPPLY DUCT WITH ELBOW TURNED UPUP

SUPPLY DUCT WITH ELBOW TURNED DOWNDN

RETURN DUCT WITH ELBOW TURNED UPUP

RETURN DUCT WITH ELBOW TURNED DOWNDN

EXHAUST DUCT WITH ELBOW TURNED UPUP

EXHAUST DUCT WITH ELBOW TURNED DOWNDN

SUPPLY DUCT

RETURN DUCT

EXHAUST DUCT

OUTSIDE AIR DUCT

1" LINED DUCTWORK

FLEXIBLE DUCTWORK CONNECTION

BRANCH TAKEOFF

REDUCER, CONCENTRIC

MECHANICAL DUCTWORK ACCESSORIES

ROUND ELBOW WITH TURNING VANES

DUCT WITH MANUAL VOLUME DAMPER

ELBOW WITH TURNING VANES

MOTOR OPERATED DAMPER - LINE VOLTAGEM

BAROMETRIC DAMPERBD

FIRE DAMPER - 1.5 HRFD

MECHANICAL STATS & SENSORS

TEMPERATURE SENSORTS

LOW VOLTAGE THERMOSTATT

R REVERSE ACTING THERMOSTAT

H HUMIDISTAT

PRESSURE SENSORPS

HUMIDITY SENSORHS

CARBON MONOXIDE SENSORCO

VOC SENSORVOC

MECHANICAL MISCELLANOUS

MOTOR OPERATED DAMPER - LOW VOLTAGEM

24X12 SA

24X12 RA

24X12 EA

24X12 OA

FIRE DAMPER - 3 HR
FD

1.5 HR

3.0 HR

REDUCER, NONCONCENTRIC

ENVIRONMENTAL CONTROL PANEL
ECP

CD-10"Ø

LOW VOLTAGE THERMOSTAT WITH LOCKABLE GUARDT

1" DOOR UNDERCUTUC 0'-1"

COMBINATION CARBON MONOXIDE AND NITROGEN DIOXIDE SENSORCO/NO2

NITROGEN DIOXIDE SENSORNO2

DUCT MOUNTED SMOKE DETECTOR (HARD WIRE INTERLOCK TO FAN MOTOR BY E.C.) 
FURNISHED BY E.C., INSTALLED BY M.C. S

F
1.5

F
3

DESCRIPTION

DRAWING SET APPEARANCE

TO BETTER COMMUNICATE SCOPE TO PERMIT AGENCIES AND CONTRACTORS, EACH DRAWING IN THIS DRAWING SET HAS BEEN 
CREATED IN BOTH "COLOR" AND "BLACK AND WHITE". THERE EXISTS A COLOR LAYER WITHIN EACH DRAWING WHERE VISIBILITY IS 
CONTROLLED THROUGH THE PDF LAYER MANAGER. THIS LAYER VISIBILITY CAN BE TOGGLED DISPLAYING EITHER "COLOR" OR "BLACK 
AND WHITE". TO MAINTAIN SCOPE BASED SHADING WHEN PRINTING TO PAPER, BLACK AND WHITE NEEDS TO BE VISIBLE.
FOR FURTHER INSTRUCTIONS, REFER TO CONTRACTOR RESOURCES ON OUR WEBSITE AND DOWNLOAD "DRAWING COLOR 
INSTRUCTIONS".
WWW.KLHENGRS.COM - CONTRACTOR RESOURCES (RIGHT HAND SIDE OF PAGE).

MECHANICAL  LEGEND

DRAWING TITLE:

PROJECT NO.

P
R

E
LIM

IN
A

R
Y

NOT  F
OR  C

ONSTRUCTIO
N

This drawing and the design concepts represented, as instruments 

of service, are the sole property of MSA DESIGN, and may not be 

used, reproduced, or copied in whole or part, for any purpose 

without the written authorization of MSA DESIGN.

Copyright MSA DESIGN.

MSA DESIGN All Rights Reserved

MSA SPORT is a division of MSA DESIGN

O
W

N
E

R
S

H
IP

 O
F

 I
N

S
T

R
U

M
E

N
T

S
 O

F
 S

E
R

V
IC

E

A
ll 

re
p
o
rt

s
, 
p
la

n
s
, 
s
p
e
c
ifi

c
a
tio

n
s
, 
c
o
m

p
u
te

r 
fil

e
s
, 
fie

ld
 d

a
ta

, 
n
o
te

s
 a

n
d
 o

th
e
r 

d
o
c
u
m

e
n
ts

 a
n
d
 in

s
tr

u
m

e
n
ts

 p
re

p
a
re

d
 b

y
 t
h
e
 C

o
n
s
u
lt
a
n
t 
a
s
 in

s
tr

u
m

e
n
ts

 o
f 

s
e
rv

ic
e
 s

h
a
ll 

re
m

a
in

 t
h
e
 p

ro
p
e
rt

y
 o

f 
th

e
 C

o
n
s
u
lt
a
n
t.
 T

h
e
 C

o
n
s
u
lt
a
n
t 
s
h
a
ll 

re
ta

in
 a

ll 
c
o
m

m
o
n
 l
a
w

, 
s
ta

tu
to

ry
 a

n
d
 o

th
e
r 

re
s
e
rv

e
d

ri
g
h
ts

, 
in

c
lu

d
in

g
, 
w

ith
o
u
t 

lim
ita

tio
n
, 
th

e
 c

o
p
y
ri
g
h
t 
th

e
re

to
.

2" REFERENCE LINE

9/
22

/2
02

3 
11

:4
4:

57
 A

M
A

ut
od

es
k 

D
oc

s:
//2

31
03

.0
0 

- 
G

re
en

 T
w

p 
- 

P
D

/2
50

19
.0

1-
22

-M
E

P
-G

re
en

 T
ow

ns
hi

p 
- 

P
ol

ic
e 

S
ta

tio
n.

rv
t

P-M0.01

MECHANICAL

COVER SHEET

23103.00

P
O

L
IC

E
 D

E
P

A
R

T
M

E
N

T

H
ar

ris
on

 R
oa

d
C

in
ci

nn
at

i, 
O

hi
o 

 4
52

47

G
R

E
E

N
 T

O
W

N
S

H
IP

KLH PROJECT #:     25019.01

Author Checker
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09/22/2023 DD SET

NEW WORK GENERAL NOTES

A. PROVIDE ALL LABOR, MATERIAL, AND EQUIPMENT NECESSARY TO 
COMPLETELY FURNISH, INSTALL, AND PLACE INTO OPERATION, 
ALL SYSTEMS SHOWN ON THE DRAWINGS AND DELINEATED IN 
THE SPECIFICATIONS IN ACCORDANCE WITH ALL STATE AND 
LOCAL CODES AND ORDINANCES.  REPORT ANY KNOWN 
DISCREPANCIES TO THE ARCHITECT/ENGINEER PRIOR TO 
INSTALLATION. 

B. REFER TO ARCHITECTURAL REFLECTED CEILING PLANS FOR 
EXACT LOCATIONS OF CEILING DIFFUSERS, REGISTERS AND 
GRILLES.  

C. DO NOT SCALE DRAWINGS; REFER TO ARCHITECTURAL 
DRAWINGS FOR DIMENSIONED LOCATIONS OF WALLS, DOORS, 
WINDOWS, AND CABINETRY. 

D. COORDINATE WORK AND SPACE REQUIREMENTS IN CEILING 
SPACES WITH OTHER TRADES PRIOR TO INSTALLATION. 

E. COORDINATE LOCATIONS AND ORIENTATION OF ROOF MOUNTED 
EQUIPMENT WITH ARCHITECTURAL AND STRUCTURAL DRAWINGS. 

F. COORDINATE WALL LOUVERS WITH ARCHITECTURAL ELEVATIONS 
AND DETAILS. 

G. PROVIDE VOLUME DAMPERS AT ALL SUPPLY, RETURN, AND 
EXHAUST DUCT BRANCH TAKE-OFFS.

H. PROVIDE TURNING VANES IN ALL 90 DEGREE MITERED ELBOWS.  
OMIT TURNING VANES IN ACOUSTIC LINED RETURN DUCT 
ELBOWS. 

I. PROVIDE FLEXIBLE DUCT ON INLET TO EACH CEILING DIFFUSER.  
CUT FLEXIBLE DUCTS TO LENGTH NEEDED AND INSTALL WITHOUT 
KINKS OR SHARP BENDS (BENDS WITH CENTERLINE RADIUS LESS 
THAN DUCT DIAMETER). SUPPORT FLEXIBLE DUCTS WITH 
MINIMUM 1" WIDE METAL STRAPS OR SADDLES. 

J. SIZES OF ACOUSTIC LINED DUCTS ARE NET INSIDE DIMENSION.  
INCREASE SHEET METAL SIZE ACCORDINGLY. 

K. RUNOUTS TO CEILING DIFFUSERS ARE THE SAME SIZE AS THE 
DIFFUSER NECK UNLESS NOTED OTHERWISE. 

L. INSTALL ALL EQUIPMENT WITH CODE REQUIRED AND 
MANUFACTURER RECOMMENDED MINIMUM CLEARANCES FOR 
SERVICE, ACCESS, AND FIRE PROTECTION.

M. MAINTAIN A MINIMUM OF 10 FEET BETWEEN ALL OUTSIDE AIR 
INTAKES AND ALL EXHAUST, VENT, AND FLUE OUTLETS. 

N. ALL MATERIALS EXPOSED WITHIN PLENUMS SHALL BE NON-
COMBUSTIBLE OR SHALL HAVE A FLAME SPREAD INDEX OF NOT 
MORE THAN 25 AND A SMOKE-DEVELOPED INDEX OF NOT MORE 
THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTME E 84. 

O. ALL FLOOR PENETRATIONS SHALL BE COORDINATED WITH THE 
CONCRETE RIBS IN THE FLOOR STRUCTURE. 

STANDARD HVAC ABBREVIATIONS

AAV AUTOMATIC AIR VENT
ACCESS ACCESSORIES
AD ACCESS DOOR
AFF ABOVE FINISHED FLOOR
AMP AMPERE
AP ACCESS PANEL
APD AIR PRESSURE DROP
ARI AIR CONDITIONING AND REFRIGERATION INSTITUTE
ASME AMERICAN SOCIETY OF MECHANICAL ENGINEERS
BAS BUILDING AUTOMATION SYSTEM
BD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
CD CEILING DIFFUSER
CFH CUBIC FEET PER HOUR
CFM CUBIC FEET PER MINUTE
CHWR CHILLED WATER RETURN
CHWS CHILLED WATER SUPPLY
CI CAST IRON
CLG COOLING
CO CARBON MONOXIDE
CO2 CARBON DIOXODE
COP COEFFICIENT OF PERFORMANCE
CV CONSTANT VOLUME
CWR CONDENSER WATER RETURN
CWS CONDENSER WATER SUPPLY
DB DECIBELS
DB DRY-BULB TEMPERATURE
DC DISCONNECT
DDC DIRECT DIGITAL CONTROLS
DEG DEGREE DELTA(CHANGE IN TEMPERATURE)
DIA DIAMETER
DIW DEIONIZED WATER
DP DEW POINT TEMPERATURE
DX DIRECT EXPANSION
EA EXHAUST AIR
EAT ENTERING AIR TEMPERATURE
EER ENERGY EFFICIENCY RATIO
EG EXHAUST GRILLE
EMERG EMERGENCY POWER
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EX. EXISTING
F FAHRENHEIT
F&T FLOAT AND THERMOSTATIC
FA FREE AREA
FD FIRE DAMPER
FLA FULL LOAD AMPERES
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FEET
FURN FURNISHED
GA GAUGE
GAL GALLONS
GPM GALLONS PER MINUTE

HD HEAD
HOA HAND/OFF/AUTOMATIC

HP HORSEPOWER
HPR HIGH PRESSURE RETURN

(STEAM CONDENSATE)
HSTAT HUMIDISTAT
HTG HEATING
HWR HEATING HOT WATER RETURN
HWS HEATING HOT WATER SUPPLY
HZ HERTZ
I/O INPUT/OUTPUT
IAQ INDOOR AIR QUALITY
IN HG INCHES OF MERCURY
IN WC INCH WATER COLUMN
IN WG INCH WATER GAUGE
IPLV INTERGRATED PART LOAD VALUE
INST INSTALLED
KW KILOWATT
KWH KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS/HR POUNDS PER HOUR
LF LINEAR FOOT (FEET)
LPR LOW PRESSURE RETURN

(STEAM CONDENSATE)
LPS LOW PRESSURE STEAM
LWT LEAVING WATER TEMPERATURE
MAX MAXIMUM
MBH 1000 BTUH
MCA MINIMUM BRANCH CIRCUIT AMPACITY
MERV MINIMUM EFFICIENCY REPORTING VALUE
MIN MINIMUM
MOD MOTOR OPERATED DAMPER
MPR MEDIUM PRESSURE RETURN

(STEAM CONDENSATE)
MPS MEDIUM PRESSURE STEAM
MRI MAGNETIC RESONANCE IMAGING
MVD MANUAL VOLUME DAMPER
NA NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NO NORMALLY OPEN
NTS NOT TO SCALE
OA OUTSIDE AIR
OCP OVER CURRENT PROTECTION
PD PRESSURE DROP
PPM PARTS PER MILLION
PRS PRESSURE REGULATING (VALVE) STATION
PRV PRESSURE REGULATING VALVE
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH – ABSOLUTE
PSIG POUNDS PER SQUARE INCH – GAGE
RA RETURN AIR
RAT RETURN AIR TEMPERATURE
RH RELATIVE HUMIDITY
RL REFRIGERANT LIQUID LINE
RLA RUN LOAD AMPERE

RO REVERSE OSMOSIS
RPM REVOLUTIONS PER MINUTE
RS REFRIGERANT SUCTION
SA SUPPLY AIR
SAT SUPPLY AIR TEMPERATURE
SC SHADING COEFFICIENT
SCD SMOKE CONTROL DAMPER
SD SMOKE DETECTOR
SENS SENSIBLE HEAT
SP STATIC PRESSURE
TAB TESTING, ADJUSTING, BALANCE
TDH TOTAL DYNAMIC HEAD
TDS TOTAL DISSOLVED SOLIDS
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
UL UNDERWRITERS LABORATORY
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
WB WET-BULB (TEMPERATURE)
WG WATER GAGE
WPD WATER SIDE PRESSURE DROP
WIRE WIRED
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CD
CONDENSATE DRAIN

DUCT FLEX CONNECTOR

MECHANICAL AIR DEVICES

SUPPLY REGISTERSR

RR RETURN REGISTER

EXHAUST REGISTERER

SUPPLY GRILLESG

RETURN GRILLERG

CEILING DIFFUSERCD

2'x2' SQUARE CEILING DIFFUSER WITH 10" NECK

LINEAR SLOT DIFFUSER

MECHANICAL DUCTWORK

SUPPLY DUCT WITH ELBOW TURNED UPUP

SUPPLY DUCT WITH ELBOW TURNED DOWNDN
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RETURN DUCT
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OUTSIDE AIR DUCT
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ROUND ELBOW WITH TURNING VANES

DUCT WITH MANUAL VOLUME DAMPER

ELBOW WITH TURNING VANES

MOTOR OPERATED DAMPER - LINE VOLTAGEM

BAROMETRIC DAMPERBD
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MECHANICAL STATS & SENSORS
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MECHANICAL MISCELLANOUS

MOTOR OPERATED DAMPER - LOW VOLTAGEM

24X12 SA

24X12 RA

24X12 EA

24X12 OA

FIRE DAMPER - 3 HR
FD

1.5 HR

3.0 HR

REDUCER, NONCONCENTRIC

ENVIRONMENTAL CONTROL PANEL
ECP

CD-10"Ø

LOW VOLTAGE THERMOSTAT WITH LOCKABLE GUARDT

1" DOOR UNDERCUTUC 0'-1"

COMBINATION CARBON MONOXIDE AND NITROGEN DIOXIDE SENSORCO/NO2

NITROGEN DIOXIDE SENSORNO2
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AND DETAILS. 

G. PROVIDE VOLUME DAMPERS AT ALL SUPPLY, RETURN, AND 
EXHAUST DUCT BRANCH TAKE-OFFS.

H. PROVIDE TURNING VANES IN ALL 90 DEGREE MITERED ELBOWS.  
OMIT TURNING VANES IN ACOUSTIC LINED RETURN DUCT 
ELBOWS. 

I. PROVIDE FLEXIBLE DUCT ON INLET TO EACH CEILING DIFFUSER.  
CUT FLEXIBLE DUCTS TO LENGTH NEEDED AND INSTALL WITHOUT 
KINKS OR SHARP BENDS (BENDS WITH CENTERLINE RADIUS LESS 
THAN DUCT DIAMETER). SUPPORT FLEXIBLE DUCTS WITH 
MINIMUM 1" WIDE METAL STRAPS OR SADDLES. 

J. SIZES OF ACOUSTIC LINED DUCTS ARE NET INSIDE DIMENSION.  
INCREASE SHEET METAL SIZE ACCORDINGLY. 

K. RUNOUTS TO CEILING DIFFUSERS ARE THE SAME SIZE AS THE 
DIFFUSER NECK UNLESS NOTED OTHERWISE. 

L. INSTALL ALL EQUIPMENT WITH CODE REQUIRED AND 
MANUFACTURER RECOMMENDED MINIMUM CLEARANCES FOR 
SERVICE, ACCESS, AND FIRE PROTECTION.

M. MAINTAIN A MINIMUM OF 10 FEET BETWEEN ALL OUTSIDE AIR 
INTAKES AND ALL EXHAUST, VENT, AND FLUE OUTLETS. 

N. ALL MATERIALS EXPOSED WITHIN PLENUMS SHALL BE NON-
COMBUSTIBLE OR SHALL HAVE A FLAME SPREAD INDEX OF NOT 
MORE THAN 25 AND A SMOKE-DEVELOPED INDEX OF NOT MORE 
THAN 50 WHEN TESTED IN ACCORDANCE WITH ASTME E 84. 

O. ALL FLOOR PENETRATIONS SHALL BE COORDINATED WITH THE 
CONCRETE RIBS IN THE FLOOR STRUCTURE. 
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KEYED NOTES

3/16" = 1'-0"

MECHANICAL PLAN - LEVEL 1

STORM SHELTER VENTILATION
The storm shelter HVAC system is designed per IECC 500. The 
means of ventilation is a dedicated supply and exhaust fan. All fans 
are powered by an inverter for operation. Total supply and exhaust 
ventilation to the storm shelter is 800 CFM supply and 800 CFM 
exhaust. This is based on an occupancy of 107 people over a space 
area of 742 sq ft.  The required ventilation is based on ASHRAE 62 for 
similar occupancy.

The calculated ventilation is equal to 107 people x 5 cfm / person + 
742 sq.ft. x 0.06 cfm/sf. This equals a required ventilation of 580 CFM. 

The storm shelter ventilation system shall be controlled with a manual 
switch. Upon activation the motor dampers for the intake and exhaust 
shall open and the supply and exhaust fans shall start. The intake and 
exhaut louvers for the storm shelter ventilation system are IECC 500 
rated. 
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MECHANICAL PLAN - LEVEL 1

STORM SHELTER VENTILATION
The storm shelter HVAC system is designed per IECC 500. The 
means of ventilation is a dedicated supply and exhaust fan. All fans 
are powered by an inverter for operation. Total supply and exhaust 
ventilation to the storm shelter is 800 CFM supply and 800 CFM 
exhaust. This is based on an occupancy of 107 people over a space 
area of 742 sq ft.  The required ventilation is based on ASHRAE 62 for 
similar occupancy.

The calculated ventilation is equal to 107 people x 5 cfm / person + 
742 sq.ft. x 0.06 cfm/sf. This equals a required ventilation of 580 CFM. 

The storm shelter ventilation system shall be controlled with a manual 
switch. Upon activation the motor dampers for the intake and exhaust 
shall open and the supply and exhaust fans shall start. The intake and 
exhaut louvers for the storm shelter ventilation system are IECC 500 
rated. 
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44
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KEYED NOTES:
1. CONNECT TO STRUCTURE (TYPICAL).
2. GALVANIZED THREADED HANGER RODS

(TYPICAL). SEE SPECIFICATIONS.
3. UNISTRUT.
4. PLATED NUT & WASHER (TYPICAL).
5. CONTINUOUS INSULATION AS SPECIFIED,

(TYPICAL).
6. CHANNEL MOUNTED CLAMPING SYSTEM (TYPICAL).
7. SPACER SIZED TO PREVENT COMPRESSION

OF INSULATION.
8. PLATED DOUBLE NUT AND WASHER.

GENERAL NOTES:

KEYED NOTES:

COMPRESSOR/
CONDENSER

DIRECT 
EXPANSION 
EVAPORATOR COIL

LIQUID LINE

1. FIELD SUPPLIED FILTER DRIER, UNLESS 
PROVIDED INTERNALLY BY THE 
EQUIPMENT MANUFACTURER.

2. SIGHT GLASS
3. EXPANSION VALVE
4. SUCTION LINE W/FLEXIBLE CLOSED 

CELL ELASTOMER INSULATION
5. EXPANSION VALVE THERMAL BULB
6. TRAP FOR LONG VERTICAL RUNS (PER 

MFG. RECOMMENDATIONS)
7. EXPANSION VALVE EQUALIZER LINE
8. PROVIDE APPROPRIATELY SIZED DOG 

HOUSE CONSTRUCTION FOR ROOF 
PENETRATIONS. 

A. PIPE SIZES SHALL BE PER MFGR'S 
RECOMMENDATIONS.

B. PROVIDE 4" CONCRETE PAD ALL EXTERIOR 
UNITS ON GRADE.

C. PIPING LAYOUT AND CONFIGURATION SHALL BE 
INSTALLED PER MFGR'S RECOMMENDATIONS.

D. REFRIGERANT SPECIALTIES ARE SHOWN FOR 
SCHEMATIC PURPOSES ONLY AND SHALL BE 
COORDINATED PER MFGR'S INSTALLATION 
INSTRUCTIONS.

E. PROVIDE LOCKING-TYPE TAMPER RESISTANT 
CAPS ON ALL OUTDOOR REFRIGERANT CIRCUIT 
ACCESS PORTS.

2

8

1

6

4

3
5

7
KEYED NOTES:

1. FLOOR/DRAIN ABOVE
2. FLOOR/ROOF SUPPORT BEAM
3. BEAM CLAMP
4. SET SCREW PROVIDED WITH BEAM CLAMP
5. WASHER
6. ADJUSTING NUT
7. 1/4" DIAMETER BOLT
8. 1" WIDE DUCT HANGER STRAP
9. DUCT

1

2

4

3

8

5

6

7

8

8
9

12" MIN.

ELEVATIONAL VIEW

KEYED NOTES:
1. ROOF MEMBRANE
2. 2"x2"X1/4" GALVANIZED ANGLE FRAME. PITCH 

TOP OF DUCT TO SHED RAINWATER
3. EXTEND TOP ANGLE OF FRAME TO WALL 

EVER 10'-0" (WHERE APPLICABLE)
4. COMPLETELY WEATHERPRROFED & 

RAINTIGHT DUCT ON ROOF
5. 2" LINING
6. PREFAB ROOF CURB
7. PRESSURE TREATED 2x6 SUPPORT WOOD 

NAILOR
8. METAL DECKING
9. 3/8" Ø x2" LAG SCREW, COVER WITH SEALANT
10. FLASHING TO EXTEND UP TO BELOW CURB 

CAP. CURB TYPE AND FLASHING PER 
ROOFING MANUFACTURER'S REQUIREMENTS.

11. ATTACH SUPPORT RAIL TO ROOF DECK, 
APPLY SEALANT AROUND PERIMETER

12. WELD ANGLE TO 3"x3"x1/4" PL.
13. GALVANIZED SHEET METAL CAP

1

2

3

4

5

13 12

7

9

2

6 10

11 8

CD (CEILING 
DIFFUSER)

RR (RETURN
REGISTER)

ER (EXHAUST
REGISTER)

LD
(LINEAR DIFFUSER)

SR
(SUPPLY REGISTER)

TERMINAL DEVICE

VAV

B
R

A
N

C
H

MAIN BRANCH

BRANCH

BRANCH

MVD

SD

SD

SD

GENERAL  NOTES:

1. PROVIDE SPLITTER DAMPER 
(SD) AT ALL MAIN BRANCH 
TAKEOFFS

2. PROVIDE MANUAL VOLUME 
DAMOERS AT ALL BRANCH 
TAKEOFFS

3. PROVIDE MINIMUM 3 TIMES 
STRAIGHT INLET DIAMETER 
TO ALL VAV TERMINAL 
DEVICES

4. DAMPER NOT REQUIRED AT 
TERMINAL DEVICE TAKEOFF

5. ALL MANUAL DAMPERS 
SHALL BE LOCATED IN AN 
ACCESSIBLE CEILING. 
PROVIDE ACCESS PANEL AS 
REQUIRED.

FLOW
AIR

FLOW

AIR

BRANCH

BRANCH

BRANCH

M
A

IN
 B

R
A

N
C

H

MAIN BRANCH

DUCT MAIN DUCT MAIN

MVD

MVD

MVD

MVD

MVD

MVD

AIR
FLOW

AIR
FLOWFLOW

AIR

MAIN BRANCH

DUCT TEE

AIR FLOW

AIR

FLOW FLOW

AIR

KEYED NOTES:
1. 20 GAUGE DOUBLE SHEET 

METAL AIR FOIL FULL DEPTH OF 
MAIN DUCT UP TO 12" WIDE 
BRANCHES 18 GAUGE ON 
WIDER BRANCHES

2. MAIN DUCT
3. GALVANIZED 3/16" ROD
4. VENTLOCK NO. 600-3 DAMPER 

BLADE, BRACKTER & LOCKING 
BALL JOINT WITH 1/4" Ø 
GALVANIZED OPERATOR PAD

5. BRANCH MAIN DUCT
6. DOUBLE THICKNESS TURNING 

VANES (TYPICAL)
7. 3" RADIUS MINIMUM

5

2

3
1

4

6

2

5

3

1

5

7

4

1. RETAINING ANGLES ATTACHED 
TO SLEEVES WITH 1/4" BOLTS 
OR 1/2" WELDS 6" O.C. BEGIN 
2" FROM CORNERS

2. FIRE DAMPER BLADES
3. CLEARANCE FOR THERMAL 

EXPANSION 1/8" PER FOOT OF 
DUCT DIMENSION. MAX 1/2" -
HALF FOR EACH SIDE

4. SLEEVE TO EXTEND MIN. OF 3" 
BEYOND FLOOR LINE

5. BOLT OR WELD DAMPER TO 
SLEEVE (TYP).

6. STEEL SLEEVE MIN. 14 GAUGE.
7. RETAINIG ANGLES MIN 1-1/2" x 

1-1/2" 12 GA. FOR DUCTS UP 
TO 48"

8. INTERIOR OF OPENING LINED 
W/ U.L. LISTED MATERIAL 
HAVING SAME FIRE RATING AS 
FLOOR.

9. ACCESS DOOR

3

KEYED NOTES:

4

6

5

8

9

7

2
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KEYED NOTES:
1. SPRING ISOLATORS
2. GALVANIZED ALL THREAD ROD SUSPEND 

FROM BUILDING STRUCTURE AND FROM FAN 
MOUNTING FLANGES. USE CHANNELS UNDER 
FAN AS AN ALTERNATIVE SUPPORT

3. INLINE FAN
4. OUTLET FLANGE
5. BACKDRAFT OR MOTOR OPERATED DAMPER 

(SEE SCHEDULE SPECS)
6. METAL HANGER, SECURE TO STRUCTURE 

AND TO DUCTWORK
7. FLEXIBLE CONNECTION

1 1

2

6

75
43

7

A. DELETE CANT FOR SINGLE MEMBRANE 
ROOFS.

B. TOP OF CURB MUST BE LEVEL. FABRICATE 
PITCH IN CURB IF NECESSARY

C. CONTRACTOR HAS THE OPTION TO 
INCREASE THE HEIGHT OF THE CURB OR 
ADD BLOCKING TO THE CURB. THE 
ADDITIONAL HEIGHT REQUIRED SHALL 
EQUAL THE ROOF ASSEMBLY THICKESS. 
THE CURB INTAKE OPENING SHALL BE AT A 
MINIMUM OF 12" ABOVE FINISHED ROOF.

D. LOCATE A MINIMUM OF 10'-0" FROM EDGE 
OF ROOF, INTAKES, AND ROOF HATCH.

1. PROPELLOR ROOF FAN
2. WOOD NAILER
3. ANCHOR ALL FOUR SIDES WITH SCREWS 12" 

O.C.
4. PREFABRICATED INSULATED CURB
5. MOTOR  OPER. DAMPER INTERFACED WITH 

EXHAUST FAN WIRING/STARTER
6. CONDUIT HOLE
7. ANCHOR TO ROOF DECK AS REQUIRED
8. RUBBER HASKET APPLIED TO TOP OF CURB
9. ROOFING UP UNDER FLASHING. PROVIDE 

CURB TYPE AND FLASHING PER ROOFING 
MANUFACTURER'S REQUIREMENTS

10. BIRD SCREEN
11. CENTER TRANSITION TO DUCTWORK FROM 

DAMPER OR CURB. PROVIDE 3x DIAMETER 
STRAIGHT RUN MINIMUM.

KEYED NOTES: GENERAL NOTES:

MIN
10"

1

2

3

4

5
11

6
7

9
8

10

1. SPRING ISOLATORS
2. GALVANIZED ALL THREAD ROD SUSPEND 

FROM BUILDING STRUCTURE AND FROM FAN 
MOUNTING FLANGES. USE CHANNELS 
UNDER FAN AS AN ALTERNATIVE SUPPORT

3. INLINE FAN DIRECT DRIVE WITH SPEED 
CONTROLLER OR VFD.

4. INLET AND OUTLET DUCT FLANGES, 
CONNECT TO DUCTWORK

5. BACKDRAFT OR MOTOR OPERATED DAMPER 
(SEE SCHEDULE)

6. METAL HANGER, SECURE TO STRUCTURE 
AND TO DUCTWORK

7. FLEXIBLE CANVAS COLLECTION

KEYED NOTES:

DECK / STRUCTURE ABOVE

1 1
44

6

5

7
2

3

2
7

6

1. INSULATED INLET DUCT MAXIMUM FLEX DUCT 
LENGTH OF 24" TO HARD DUCT CONNECTION 
TO VAV BOX

2. VAV BOX
3. ACTUATOR
4. GALVANIZED THREADED ROD (CONNECT TO 

STRUCTURE)
5. ELECTRIC HEATING COIL SECTION
6. OUTLET CONNECTION, PROVIDE SUFFICIENT 

STRAIGHT LENGTH TO ASSURE EVEN AIR 
FLOW OVER HEATING COIL

7. SHEET METAL DUCT VAV BOX, MINIMUM 
LENGTH OF 3 TIMES INLET DUCT DIAMETER

8. DISCONNECT SWITCH, FACTORY PROVIDED, 
WIRED, AND MOUNTED TO VAV BOX. PROVIDE 
3' CLEARANCE. INSTALL ABOVE ACCESSIBLE 
CEILING OR PROVIDE ACCESS PANEL.

A. MAINTAIN 36" CLEARANCE MINIMUM TO 
DISCONNECT AND CONTROL PANEL. 
MAINTAIN ALL MANUFACTURER 
RECOMMENDED CLEARANCES.

B. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

GENERAL NOTES:KEYED NOTES:

1

2

3

4

5

6
7

8

KEYED NOTES:

90°

1. REGISTER WITH 0 DEGREE DEFLECTION 
BLADE DAMPER (TO BE SIZED AS 
SCHEDULED)

2. SUPPLY DUCT
3. SEAL JOINTS BETWEEN COLLAR AND 

MAIN DUCT

90°

1 3

3

2

3 1

3

GENERAL NOTES:

INSULATION

DUCT
SUPPLY
MAIN

KEYED NOTES:

1

9

8

8

4

3

2

7

3

24

6

2

5

1. MAXIMUM LENGTH OF INSUL. FLEX DUCT 
EQUALS 5 FEET. FLEX NOT PERMITTED IN 
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND DIFFUSER 
BY HVAC CONTRACTOR

3. SCOOP
4. SPIN IN FITTING WITH MANUAL VOLUME 

DAMPER
5. INTERNAL BUTTERFLY DAMPER FOR 

DRYWALL APPLICATIONS ONLY. (PROVIDE 
KEY FOR ADJUSTMENT)

6. SECURE TO CEILING PER MANUFACTURER'S 
RECOMMENDATIONS AND PER CEILING FINISH. 
PROVIDE GRID CLIPS PER MFG'R 
REQUIREMENTS. PROVIDE FRAMING FOR 
DRYWALL INSTALLATION.

7. HANGER, SECURE TO STRUCTURE AND 
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE 
STRAPPING AND SHEET METAL SCREWS AT FLEX 
CONNECTION TO DUCT. THEN PROVIDE 
STRAPPING AROUND INSULATION

9. SUPPORT FLEX TO PREVENT COLLAPSING

A. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

A. WALL LOUVERS ARE FURNISHED AND 
INSTALLED BY THE GENERAL CONTRACTOR. 
REFER TO ARCHITECTURAL DRAWINGS FOR 
SIZES AND LOCATIONS, UNLESS SPECIFIED 
IN SECTION 23 37 13.00.

1. CAULKING
2. EXTERIOR WALL MOUNTED LOUVER
3. EXTENDED SILL
4. PITCH INSULATED DUCT 10 DEGREES 

TOWARD LOUVER AND SEAL WATERTIGHT
5. MOTOR OPER. DAMPER
6. CLIP ANGLE
7. ANCHOR TO WALL AT 12" O.C.

KEYED NOTES: WALL

GENERAL NOTES:

1

2

1

7

6

5

4 3

A. REFER TO ARCHITECTURAL 
DRAWINGS FOR SIZES AND 
LOCATIONS.

1. EXTERIOR WALL MOUNTED LOUVER
2. MOTOR OPER. DAMPER
3. CAULKING
4. ANCHOR TO WALL AT 12" O/C
5. PROVIDE INSULATED SHEET METAL 

PLENUM, FULL SIZE OF LOUVER, (MIN 
12" DEEP)

6. TRANSITION INSULATED DUCT 
CONNECTION WITH ANGLED FITTING 
TO PLENUM FOR UNIFORM AIR FLOW

7. 3/4" PIPING TO FLOOR DRAIN

KEYED NOTES:
WALL

GENERAL NOTES:

1

6 5

2

7

4 3

45

1. DUCT, COLLAR AND 
RETURN/EXHAUST REGISTER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER 

MANUFACTURER'S 
RECOMMENDATIONS AND PER 
CEILING FINISH. PROVIDE GRID CLIPS 
PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO STRUCTURE 
AND DUCTWORK

5. ATTACH DUCT TO REGISTER
6. BALANCING DAMPER FOR FINAL 

BALANCING
7. SHEET METAL DUCTWORK
8. MAIN RETURN/EXHAUST DUCT
9. TAP DROP TO RETURN/EXHAUST 

REGISTER INTO BOTTOM OF BRANCH
10. SPIN IN FITTING
11. HARD SHEET METAL ELBOW AT 

CONNECTION TO AIR DEVICE

KEYED NOTES:

LAY-IN MOUNT

SURFACE MOUNT

W

L

L=1/4W, 4" MIN

ROUND DUCT INSTALLATION

2

4 4
7

8
2

9

1 6

53

11

6

3

1 5

6

1

8
10

2
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KEYED NOTES:
1. VENT CAP
2. CURB AND FLASHING
3. ROOF THIMBLE
4. CLEAN OUT
5. DOUBLE WALL VENT PIPE
6. GALVANIZED HANGER RODS 

DOUBLE NUT
7. UNIT HEATER

6

7

6

5

4

3

2

1
1. DX COOLING COIL
2. CONDITIONED OUTLET AIR 
3. AIR FILTER
4. FAN MOTOR
5. 3/4" CONDENSATE DRAIN WITH TRAP
6. REFRIGERANT LINES (NOT TO BE EXPOESED 

TO OCCUPANT), MAXIMUM PIPING LENGTH 
EQUAL TO 100FT. MAXIMUM ELEVATION 
DIFFERENCE EQUAL TO 50 FT. INSULATE 
SUCTION AND LIQUID LINES. 

7. OUTLET LOUVER 
8. INLET AIR

SIDE VIEW

KEYED NOTES:

WALL

FRONT VIEW

3'-0" MINIMUM CLEARANCE 
FOR SERVICE AND AIR FLOW.

7

8

5

6

4

3

2

1

1. VERTICAL DISCHARGE UNIT LOCATED  
A MINIMUM OF 10'-0" FROM EDGE OF 
ROOFAND ROOF HATCH

2. SEE DRAWING A-A
3. INSULATED ROOF CURB ASSEMBLY
4. INSULATED ADJUSTABLE BAFFLE
5. INSULATED CURB PAN
6. BUILDING STRUCTURE
7. CURB AND FLASHING PER ROOFING 

MANUFACTURER REQUIREMENTS 
(SIMILAR TO PATE, THYCURB, 
MICROMETL). FLASH UP AND OVER 
WOOD NAILER.

*EXPLODED VIEW FOR CLARITY

DRAWING A

A. BASE SHALL BE 6" LARGER ALL AROUND THAN THE 
BASE OF THE EQUIPMENT BEING SUPPORTED.

B. CONFIGURATION OF SUPPLY AND RETURN UNIT 
CONNECTIONS WILL VARY WITH MANUFACTURER. 
CONTRACTOR TO COORDINATE WITH SELECTED 
UNIT.

C. CONTRACTOR SHALL PROVIDE CURB TO MAINTAIN 
10" MINIMUM ABOVE FINISHED ROOFING SYSTEM. 
PROVIDE ADDITIONAL BLOCKING AS REQUIRED TO 
ACCOMMODATE ROOF INSULATION THICKNESS.

D. INSULATION TO BE RIGID WITH A MINIMUM 
THICKNESS OF 1-1/2" AND DENSITY OF 3 POUNDS.

SUPPLY DUCT

RETURN DUCT

VERTICAL VERTICAL VERTICAL VERTICAL 

DISCARGEDISCARGEDISCARGEDISCARGE

UNITUNITUNITUNIT

MUST BE SEALEDMUST BE SEALEDMUST BE SEALEDMUST BE SEALED

BETWEEN CURB CAPBETWEEN CURB CAPBETWEEN CURB CAPBETWEEN CURB CAP

AND TOP OF CURBAND TOP OF CURBAND TOP OF CURBAND TOP OF CURB

WOOD NAILERWOOD NAILERWOOD NAILERWOOD NAILER

FLASHINGFLASHINGFLASHINGFLASHING

CANT STRIPCANT STRIPCANT STRIPCANT STRIP

ROOFINGROOFINGROOFINGROOFING

(SEE ROOFING (SEE ROOFING (SEE ROOFING (SEE ROOFING 

SPECS)SPECS)SPECS)SPECS)

INSULATIONINSULATIONINSULATIONINSULATION

WELD, BOLT, OR LAG WELD, BOLT, OR LAG WELD, BOLT, OR LAG WELD, BOLT, OR LAG 

SCREWSCREWSCREWSCREW

CURBTO DECK STRUCTURECURBTO DECK STRUCTURECURBTO DECK STRUCTURECURBTO DECK STRUCTURE

DRAWING A-A

SHEET SHEET SHEET SHEET 

METALMETALMETALMETAL

CURB CURB CURB CURB 

COVERCOVERCOVERCOVER

KEYED NOTES: GENERAL NOTES:

7

3

6

5

2

4

1

GENERAL NOTES:KEYED NOTES:
A. CONTRACTOR SHALL PROVIDE CURB TO 

MAINTAIN 14" MINIMUM ABOVE FINISHED 
ROOFING SYSTEM. PROVIDE ADDITIONAL 
BLOCKING AS REQUIRED TO ACCOMMODATE 
ROOF INSULATION THICKNESS.

B. FINAL LOCATION AND STRUCTURAL 
VERIFICATION BY OTHERS.

1. GAS FIRED ROOFTOP UNIT 
LOCATE A MINIMUM OF 10'-0" 
FROM EDGE OF ROOF AND ROOF 
HATCH

2. CANVAS FLEXIBLE CONNECTION
3. 1" ACOUSTICALLY LINED DUCTS
4. 4X4 ANGLE FASTENED TO ROOF 

DECK AND STRUCURAL SYSTEM. 
PROVIDE SUPPORTS AS 
REQUIRED

5. FACTORY FABRICATED, 
INSULATED ROOF CURB (BY 
SAME MFG'R AS UNIT)

6. FASTEN TO CURB DECK
7. INSULATED RADIUSED ELBOW 
8. UNION BY PUMBING 

CONTRACTOR (PC)
9. GAS SHUT-OFF VALVE BY PC
10. GAS LINE (BLACK STEEL) BY PC
11. SECURE TO CURB
12. WOOD NAILER
13. ROOFING MEMBRANE, FLASH UP 

TO BELOW WOOD NAILER
14. CANT STRIP
15. ROOF DECK - CUT OPENINGS 

FOR DUCT PENETRATIONS ONLY
16. CONDENSATE TRAP - SEE 

CONDENSATE DRAIN TRAP 
DETAIL

17. HIGH WATER ALARM IN 
CONDENSATE DRAIN PAN. WIRE 
TO BREAK 24 VOLT CONTROL 
POWER IN THE CASE OF A HIGH 
WATER EVENT.
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4

2 2
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3
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9 12
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NO. DATE ISSUED / REVISION

09/22/2023 DD SET

12/13/2023 90% SET

P2 01/09/2024 ADDENDUM P2

SCALE:  NONE

230529.00-02 - REFRIGERANT PIPING SUPPORT

SCALE:  NONE

232313.00-03 - REFRIGERANT PIPING A

SCALE:  NONE

233113.00-02 - DUCT SUPPORT DETAIL

SCALE:  NONE

233113.00-07 - ROOF DUCT SUPPORT B

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL

SCALE:  NONE

233313.00-15 - FIRE DAMPER FLOOR PENETRATION

SCALE:  NONE

233423.00-03 - CABINET INLINE FAN

SCALE:  NONE

233423.00-05 - EXHAUST FAN

SCALE:  NONE

233423.00-19 - INLINE DIRECT DRIVE GENERAL EXHAUST FAN

SCALE:  NONE

233613.00-04 - VAV BOX WITH ELECTRIC HEAT

SCALE:  NONE

233713.00-01 - ANGLED REGISTER INSTALLATION 0 DEGREES

SCALE:  NONE

233713.00-04 - DIFFUSER INSTALLATION TYPICAL

SCALE:  NONE

233713.00-07 - EXHAUST LOUVER DETAIL

SCALE:  NONE

233713.00-11 - INTAKE LOUVER

SCALE:  NONE

233713.00-21 - RETURN/EXHAUST REGISTER INSTALLATION

SCALE:  NONE

235533.00-01 - GAS FIRED UNIT HEATER TO VENT CAP

SCALE:  NONE

238126.00-06 - DUCTLESS AIR CONDITION UNIT WALL

SCALE:  NONE

237433.00-10 - ROOF TOP EQUIPMENT HORZ DISCHARGE NON-TYP

SCALE:  NONE

237433.00-04 - ROOF CURB & MOUNTING C

P2
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KEYED NOTES:
1. CONNECT TO STRUCTURE (TYPICAL).
2. GALVANIZED THREADED HANGER RODS

(TYPICAL). SEE SPECIFICATIONS.
3. UNISTRUT.
4. PLATED NUT & WASHER (TYPICAL).
5. CONTINUOUS INSULATION AS SPECIFIED,

(TYPICAL).
6. CHANNEL MOUNTED CLAMPING SYSTEM (TYPICAL).
7. SPACER SIZED TO PREVENT COMPRESSION

OF INSULATION.
8. PLATED DOUBLE NUT AND WASHER.

GENERAL NOTES:

KEYED NOTES:

COMPRESSOR/
CONDENSER

DIRECT 
EXPANSION 
EVAPORATOR COIL

LIQUID LINE

1. FIELD SUPPLIED FILTER DRIER, UNLESS 
PROVIDED INTERNALLY BY THE 
EQUIPMENT MANUFACTURER.

2. SIGHT GLASS
3. EXPANSION VALVE
4. SUCTION LINE W/FLEXIBLE CLOSED 

CELL ELASTOMER INSULATION
5. EXPANSION VALVE THERMAL BULB
6. TRAP FOR LONG VERTICAL RUNS (PER 

MFG. RECOMMENDATIONS)
7. EXPANSION VALVE EQUALIZER LINE
8. PROVIDE APPROPRIATELY SIZED DOG 

HOUSE CONSTRUCTION FOR ROOF 
PENETRATIONS. 

A. PIPE SIZES SHALL BE PER MFGR'S 
RECOMMENDATIONS.

B. PROVIDE 4" CONCRETE PAD ALL EXTERIOR 
UNITS ON GRADE.

C. PIPING LAYOUT AND CONFIGURATION SHALL BE 
INSTALLED PER MFGR'S RECOMMENDATIONS.

D. REFRIGERANT SPECIALTIES ARE SHOWN FOR 
SCHEMATIC PURPOSES ONLY AND SHALL BE 
COORDINATED PER MFGR'S INSTALLATION 
INSTRUCTIONS.

E. PROVIDE LOCKING-TYPE TAMPER RESISTANT 
CAPS ON ALL OUTDOOR REFRIGERANT CIRCUIT 
ACCESS PORTS.
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KEYED NOTES:

1. FLOOR/DRAIN ABOVE
2. FLOOR/ROOF SUPPORT BEAM
3. BEAM CLAMP
4. SET SCREW PROVIDED WITH BEAM CLAMP
5. WASHER
6. ADJUSTING NUT
7. 1/4" DIAMETER BOLT
8. 1" WIDE DUCT HANGER STRAP
9. DUCT

1

2

4

3

8

5

6

7

8

8
9

12" MIN.

ELEVATIONAL VIEW

KEYED NOTES:
1. ROOF MEMBRANE
2. 2"x2"X1/4" GALVANIZED ANGLE FRAME. PITCH 

TOP OF DUCT TO SHED RAINWATER
3. EXTEND TOP ANGLE OF FRAME TO WALL 

EVER 10'-0" (WHERE APPLICABLE)
4. COMPLETELY WEATHERPRROFED & 

RAINTIGHT DUCT ON ROOF
5. 2" LINING
6. PREFAB ROOF CURB
7. PRESSURE TREATED 2x6 SUPPORT WOOD 

NAILOR
8. METAL DECKING
9. 3/8" Ø x2" LAG SCREW, COVER WITH SEALANT
10. FLASHING TO EXTEND UP TO BELOW CURB 

CAP. CURB TYPE AND FLASHING PER 
ROOFING MANUFACTURER'S REQUIREMENTS.

11. ATTACH SUPPORT RAIL TO ROOF DECK, 
APPLY SEALANT AROUND PERIMETER

12. WELD ANGLE TO 3"x3"x1/4" PL.
13. GALVANIZED SHEET METAL CAP

1

2

3

4

5

13 12

7

9

2

6 10

11 8

CD (CEILING 
DIFFUSER)

RR (RETURN
REGISTER)

ER (EXHAUST
REGISTER)

LD
(LINEAR DIFFUSER)

SR
(SUPPLY REGISTER)

TERMINAL DEVICE

VAV

B
R

A
N

C
H

MAIN BRANCH

BRANCH

BRANCH

MVD

SD

SD

SD

GENERAL  NOTES:

1. PROVIDE SPLITTER DAMPER 
(SD) AT ALL MAIN BRANCH 
TAKEOFFS

2. PROVIDE MANUAL VOLUME 
DAMOERS AT ALL BRANCH 
TAKEOFFS

3. PROVIDE MINIMUM 3 TIMES 
STRAIGHT INLET DIAMETER 
TO ALL VAV TERMINAL 
DEVICES

4. DAMPER NOT REQUIRED AT 
TERMINAL DEVICE TAKEOFF

5. ALL MANUAL DAMPERS 
SHALL BE LOCATED IN AN 
ACCESSIBLE CEILING. 
PROVIDE ACCESS PANEL AS 
REQUIRED.

FLOW
AIR

FLOW

AIR

BRANCH

BRANCH

BRANCH

M
A

IN
 B

R
A

N
C

H

MAIN BRANCH

DUCT MAIN DUCT MAIN

MVD

MVD

MVD

MVD

MVD

MVD

AIR
FLOW

AIR
FLOWFLOW

AIR

MAIN BRANCH

DUCT TEE

AIR FLOW

AIR

FLOW FLOW

AIR

KEYED NOTES:
1. 20 GAUGE DOUBLE SHEET 

METAL AIR FOIL FULL DEPTH OF 
MAIN DUCT UP TO 12" WIDE 
BRANCHES 18 GAUGE ON 
WIDER BRANCHES

2. MAIN DUCT
3. GALVANIZED 3/16" ROD
4. VENTLOCK NO. 600-3 DAMPER 

BLADE, BRACKTER & LOCKING 
BALL JOINT WITH 1/4" Ø 
GALVANIZED OPERATOR PAD

5. BRANCH MAIN DUCT
6. DOUBLE THICKNESS TURNING 

VANES (TYPICAL)
7. 3" RADIUS MINIMUM

5

2

3
1

4

6

2

5

3

1

5

7

4

1. RETAINING ANGLES ATTACHED 
TO SLEEVES WITH 1/4" BOLTS 
OR 1/2" WELDS 6" O.C. BEGIN 
2" FROM CORNERS

2. FIRE DAMPER BLADES
3. CLEARANCE FOR THERMAL 

EXPANSION 1/8" PER FOOT OF 
DUCT DIMENSION. MAX 1/2" -
HALF FOR EACH SIDE

4. SLEEVE TO EXTEND MIN. OF 3" 
BEYOND FLOOR LINE

5. BOLT OR WELD DAMPER TO 
SLEEVE (TYP).

6. STEEL SLEEVE MIN. 14 GAUGE.
7. RETAINIG ANGLES MIN 1-1/2" x 

1-1/2" 12 GA. FOR DUCTS UP 
TO 48"

8. INTERIOR OF OPENING LINED 
W/ U.L. LISTED MATERIAL 
HAVING SAME FIRE RATING AS 
FLOOR.

9. ACCESS DOOR

3

KEYED NOTES:

4

6

5

8

9

7

2

1

KEYED NOTES:
1. SPRING ISOLATORS
2. GALVANIZED ALL THREAD ROD SUSPEND 

FROM BUILDING STRUCTURE AND FROM FAN 
MOUNTING FLANGES. USE CHANNELS UNDER 
FAN AS AN ALTERNATIVE SUPPORT

3. INLINE FAN
4. OUTLET FLANGE
5. BACKDRAFT OR MOTOR OPERATED DAMPER 

(SEE SCHEDULE SPECS)
6. METAL HANGER, SECURE TO STRUCTURE 

AND TO DUCTWORK
7. FLEXIBLE CONNECTION

1 1

2

6

75
43

7

A. DELETE CANT FOR SINGLE MEMBRANE 
ROOFS.

B. TOP OF CURB MUST BE LEVEL. FABRICATE 
PITCH IN CURB IF NECESSARY

C. CONTRACTOR HAS THE OPTION TO 
INCREASE THE HEIGHT OF THE CURB OR 
ADD BLOCKING TO THE CURB. THE 
ADDITIONAL HEIGHT REQUIRED SHALL 
EQUAL THE ROOF ASSEMBLY THICKESS. 
THE CURB INTAKE OPENING SHALL BE AT A 
MINIMUM OF 12" ABOVE FINISHED ROOF.

D. LOCATE A MINIMUM OF 10'-0" FROM EDGE 
OF ROOF, INTAKES, AND ROOF HATCH.

1. PROPELLOR ROOF FAN
2. WOOD NAILER
3. ANCHOR ALL FOUR SIDES WITH SCREWS 12" 

O.C.
4. PREFABRICATED INSULATED CURB
5. MOTOR  OPER. DAMPER INTERFACED WITH 

EXHAUST FAN WIRING/STARTER
6. CONDUIT HOLE
7. ANCHOR TO ROOF DECK AS REQUIRED
8. RUBBER HASKET APPLIED TO TOP OF CURB
9. ROOFING UP UNDER FLASHING. PROVIDE 

CURB TYPE AND FLASHING PER ROOFING 
MANUFACTURER'S REQUIREMENTS

10. BIRD SCREEN
11. CENTER TRANSITION TO DUCTWORK FROM 

DAMPER OR CURB. PROVIDE 3x DIAMETER 
STRAIGHT RUN MINIMUM.

KEYED NOTES: GENERAL NOTES:

MIN
10"

1

2

3

4

5
11

6
7

9
8

10

1. SPRING ISOLATORS
2. GALVANIZED ALL THREAD ROD SUSPEND 

FROM BUILDING STRUCTURE AND FROM FAN 
MOUNTING FLANGES. USE CHANNELS 
UNDER FAN AS AN ALTERNATIVE SUPPORT

3. INLINE FAN DIRECT DRIVE WITH SPEED 
CONTROLLER OR VFD.

4. INLET AND OUTLET DUCT FLANGES, 
CONNECT TO DUCTWORK

5. BACKDRAFT OR MOTOR OPERATED DAMPER 
(SEE SCHEDULE)

6. METAL HANGER, SECURE TO STRUCTURE 
AND TO DUCTWORK

7. FLEXIBLE CANVAS COLLECTION

KEYED NOTES:

DECK / STRUCTURE ABOVE

1 1
44

6

5

7
2

3

2
7

6

1. INSULATED INLET DUCT MAXIMUM FLEX DUCT 
LENGTH OF 24" TO HARD DUCT CONNECTION 
TO VAV BOX

2. VAV BOX
3. ACTUATOR
4. GALVANIZED THREADED ROD (CONNECT TO 

STRUCTURE)
5. ELECTRIC HEATING COIL SECTION
6. OUTLET CONNECTION, PROVIDE SUFFICIENT 

STRAIGHT LENGTH TO ASSURE EVEN AIR 
FLOW OVER HEATING COIL

7. SHEET METAL DUCT VAV BOX, MINIMUM 
LENGTH OF 3 TIMES INLET DUCT DIAMETER

8. DISCONNECT SWITCH, FACTORY PROVIDED, 
WIRED, AND MOUNTED TO VAV BOX. PROVIDE 
3' CLEARANCE. INSTALL ABOVE ACCESSIBLE 
CEILING OR PROVIDE ACCESS PANEL.

A. MAINTAIN 36" CLEARANCE MINIMUM TO 
DISCONNECT AND CONTROL PANEL. 
MAINTAIN ALL MANUFACTURER 
RECOMMENDED CLEARANCES.

B. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

GENERAL NOTES:KEYED NOTES:

1

2

3

4

5

6
7

8

KEYED NOTES:

90°

1. REGISTER WITH 0 DEGREE DEFLECTION 
BLADE DAMPER (TO BE SIZED AS 
SCHEDULED)

2. SUPPLY DUCT
3. SEAL JOINTS BETWEEN COLLAR AND 

MAIN DUCT

90°

1 3

3

2

3 1

3

GENERAL NOTES:

INSULATION

DUCT
SUPPLY
MAIN

KEYED NOTES:

1

9

8

8

4

3

2

7

3

24

6

2

5

1. MAXIMUM LENGTH OF INSUL. FLEX DUCT 
EQUALS 5 FEET. FLEX NOT PERMITTED IN 
INACCESSIBLE CEILINGS

2. INSULATED DUCT, COLLAR AND DIFFUSER 
BY HVAC CONTRACTOR

3. SCOOP
4. SPIN IN FITTING WITH MANUAL VOLUME 

DAMPER
5. INTERNAL BUTTERFLY DAMPER FOR 

DRYWALL APPLICATIONS ONLY. (PROVIDE 
KEY FOR ADJUSTMENT)

6. SECURE TO CEILING PER MANUFACTURER'S 
RECOMMENDATIONS AND PER CEILING FINISH. 
PROVIDE GRID CLIPS PER MFG'R 
REQUIREMENTS. PROVIDE FRAMING FOR 
DRYWALL INSTALLATION.

7. HANGER, SECURE TO STRUCTURE AND 
DUCTWORK

8. PEEL BACK INSULATION AND PROVIDE 
STRAPPING AND SHEET METAL SCREWS AT FLEX 
CONNECTION TO DUCT. THEN PROVIDE 
STRAPPING AROUND INSULATION

9. SUPPORT FLEX TO PREVENT COLLAPSING

A. OMIT FLEX DUCT ON DISTRIBUTION 
SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

A. WALL LOUVERS ARE FURNISHED AND 
INSTALLED BY THE GENERAL CONTRACTOR. 
REFER TO ARCHITECTURAL DRAWINGS FOR 
SIZES AND LOCATIONS, UNLESS SPECIFIED 
IN SECTION 23 37 13.00.

1. CAULKING
2. EXTERIOR WALL MOUNTED LOUVER
3. EXTENDED SILL
4. PITCH INSULATED DUCT 10 DEGREES 

TOWARD LOUVER AND SEAL WATERTIGHT
5. MOTOR OPER. DAMPER
6. CLIP ANGLE
7. ANCHOR TO WALL AT 12" O.C.

KEYED NOTES: WALL

GENERAL NOTES:

1

2

1

7

6

5

4 3

A. REFER TO ARCHITECTURAL 
DRAWINGS FOR SIZES AND 
LOCATIONS.

1. EXTERIOR WALL MOUNTED LOUVER
2. MOTOR OPER. DAMPER
3. CAULKING
4. ANCHOR TO WALL AT 12" O/C
5. PROVIDE INSULATED SHEET METAL 

PLENUM, FULL SIZE OF LOUVER, (MIN 
12" DEEP)

6. TRANSITION INSULATED DUCT 
CONNECTION WITH ANGLED FITTING 
TO PLENUM FOR UNIFORM AIR FLOW

7. 3/4" PIPING TO FLOOR DRAIN

KEYED NOTES:
WALL

GENERAL NOTES:

1

6 5

2

7

4 3

45

1. DUCT, COLLAR AND 
RETURN/EXHAUST REGISTER

2. MANUAL VOLUME DAMPER
3. SECURE TO CEILING PER 

MANUFACTURER'S 
RECOMMENDATIONS AND PER 
CEILING FINISH. PROVIDE GRID CLIPS 
PER MFG'R REQUIREMENTS

4. HANGER, SECURE TO STRUCTURE 
AND DUCTWORK

5. ATTACH DUCT TO REGISTER
6. BALANCING DAMPER FOR FINAL 

BALANCING
7. SHEET METAL DUCTWORK
8. MAIN RETURN/EXHAUST DUCT
9. TAP DROP TO RETURN/EXHAUST 

REGISTER INTO BOTTOM OF BRANCH
10. SPIN IN FITTING
11. HARD SHEET METAL ELBOW AT 

CONNECTION TO AIR DEVICE

KEYED NOTES:

LAY-IN MOUNT

SURFACE MOUNT

W

L

L=1/4W, 4" MIN

ROUND DUCT INSTALLATION

2

4 4
7

8
2

9

1 6

53

11

6

3

1 5

6

1

8
10

2

4

KEYED NOTES:
1. VENT CAP
2. CURB AND FLASHING
3. ROOF THIMBLE
4. CLEAN OUT
5. DOUBLE WALL VENT PIPE
6. GALVANIZED HANGER RODS 

DOUBLE NUT
7. UNIT HEATER

6

7

6

5

4

3

2

1
1. DX COOLING COIL
2. CONDITIONED OUTLET AIR 
3. AIR FILTER
4. FAN MOTOR
5. 3/4" CONDENSATE DRAIN WITH TRAP
6. REFRIGERANT LINES (NOT TO BE EXPOESED 

TO OCCUPANT), MAXIMUM PIPING LENGTH 
EQUAL TO 100FT. MAXIMUM ELEVATION 
DIFFERENCE EQUAL TO 50 FT. INSULATE 
SUCTION AND LIQUID LINES. 

7. OUTLET LOUVER 
8. INLET AIR

SIDE VIEW

KEYED NOTES:

WALL

FRONT VIEW

3'-0" MINIMUM CLEARANCE 
FOR SERVICE AND AIR FLOW.

7

8

5

6

4

3

2

1

1. VERTICAL DISCHARGE UNIT LOCATED  
A MINIMUM OF 10'-0" FROM EDGE OF 
ROOFAND ROOF HATCH

2. SEE DRAWING A-A
3. INSULATED ROOF CURB ASSEMBLY
4. INSULATED ADJUSTABLE BAFFLE
5. INSULATED CURB PAN
6. BUILDING STRUCTURE
7. CURB AND FLASHING PER ROOFING 

MANUFACTURER REQUIREMENTS 
(SIMILAR TO PATE, THYCURB, 
MICROMETL). FLASH UP AND OVER 
WOOD NAILER.

*EXPLODED VIEW FOR CLARITY

DRAWING A

A. BASE SHALL BE 6" LARGER ALL AROUND THAN THE 
BASE OF THE EQUIPMENT BEING SUPPORTED.

B. CONFIGURATION OF SUPPLY AND RETURN UNIT 
CONNECTIONS WILL VARY WITH MANUFACTURER. 
CONTRACTOR TO COORDINATE WITH SELECTED 
UNIT.

C. CONTRACTOR SHALL PROVIDE CURB TO MAINTAIN 
10" MINIMUM ABOVE FINISHED ROOFING SYSTEM. 
PROVIDE ADDITIONAL BLOCKING AS REQUIRED TO 
ACCOMMODATE ROOF INSULATION THICKNESS.

D. INSULATION TO BE RIGID WITH A MINIMUM 
THICKNESS OF 1-1/2" AND DENSITY OF 3 POUNDS.

SUPPLY DUCT

RETURN DUCT

VERTICAL VERTICAL VERTICAL VERTICAL 

DISCARGEDISCARGEDISCARGEDISCARGE

UNITUNITUNITUNIT

MUST BE SEALEDMUST BE SEALEDMUST BE SEALEDMUST BE SEALED

BETWEEN CURB CAPBETWEEN CURB CAPBETWEEN CURB CAPBETWEEN CURB CAP

AND TOP OF CURBAND TOP OF CURBAND TOP OF CURBAND TOP OF CURB

WOOD NAILERWOOD NAILERWOOD NAILERWOOD NAILER

FLASHINGFLASHINGFLASHINGFLASHING

CANT STRIPCANT STRIPCANT STRIPCANT STRIP

ROOFINGROOFINGROOFINGROOFING

(SEE ROOFING (SEE ROOFING (SEE ROOFING (SEE ROOFING 

SPECS)SPECS)SPECS)SPECS)

INSULATIONINSULATIONINSULATIONINSULATION

WELD, BOLT, OR LAG WELD, BOLT, OR LAG WELD, BOLT, OR LAG WELD, BOLT, OR LAG 

SCREWSCREWSCREWSCREW

CURBTO DECK STRUCTURECURBTO DECK STRUCTURECURBTO DECK STRUCTURECURBTO DECK STRUCTURE

DRAWING A-A

SHEET SHEET SHEET SHEET 

METALMETALMETALMETAL

CURB CURB CURB CURB 

COVERCOVERCOVERCOVER

KEYED NOTES: GENERAL NOTES:

7

3

6

5

2

4

1

GENERAL NOTES:KEYED NOTES:
A. CONTRACTOR SHALL PROVIDE CURB TO 

MAINTAIN 14" MINIMUM ABOVE FINISHED 
ROOFING SYSTEM. PROVIDE ADDITIONAL 
BLOCKING AS REQUIRED TO ACCOMMODATE 
ROOF INSULATION THICKNESS.

B. FINAL LOCATION AND STRUCTURAL 
VERIFICATION BY OTHERS.

1. GAS FIRED ROOFTOP UNIT 
LOCATE A MINIMUM OF 10'-0" 
FROM EDGE OF ROOF AND ROOF 
HATCH

2. CANVAS FLEXIBLE CONNECTION
3. 1" ACOUSTICALLY LINED DUCTS
4. 4X4 ANGLE FASTENED TO ROOF 

DECK AND STRUCURAL SYSTEM. 
PROVIDE SUPPORTS AS 
REQUIRED

5. FACTORY FABRICATED, 
INSULATED ROOF CURB (BY 
SAME MFG'R AS UNIT)

6. FASTEN TO CURB DECK
7. INSULATED RADIUSED ELBOW 
8. UNION BY PUMBING 

CONTRACTOR (PC)
9. GAS SHUT-OFF VALVE BY PC
10. GAS LINE (BLACK STEEL) BY PC
11. SECURE TO CURB
12. WOOD NAILER
13. ROOFING MEMBRANE, FLASH UP 

TO BELOW WOOD NAILER
14. CANT STRIP
15. ROOF DECK - CUT OPENINGS 

FOR DUCT PENETRATIONS ONLY
16. CONDENSATE TRAP - SEE 

CONDENSATE DRAIN TRAP 
DETAIL

17. HIGH WATER ALARM IN 
CONDENSATE DRAIN PAN. WIRE 
TO BREAK 24 VOLT CONTROL 
POWER IN THE CASE OF A HIGH 
WATER EVENT.

7

4

2 2

15

3

1

3
6

5

17 11

9 12

16
13

14

8

10
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SCALE:  NONE

230529.00-02 - REFRIGERANT PIPING SUPPORT

SCALE:  NONE

232313.00-03 - REFRIGERANT PIPING A

SCALE:  NONE

233113.00-02 - DUCT SUPPORT DETAIL

SCALE:  NONE

233113.00-07 - ROOF DUCT SUPPORT B

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL

SCALE:  NONE

233313.00-15 - FIRE DAMPER FLOOR PENETRATION

SCALE:  NONE

233423.00-03 - CABINET INLINE FAN

SCALE:  NONE

233423.00-05 - EXHAUST FAN

SCALE:  NONE

233423.00-19 - INLINE DIRECT DRIVE GENERAL EXHAUST FAN

SCALE:  NONE

233613.00-04 - VAV BOX WITH ELECTRIC HEAT

SCALE:  NONE

233713.00-01 - ANGLED REGISTER INSTALLATION 0 DEGREES

SCALE:  NONE

233713.00-04 - DIFFUSER INSTALLATION TYPICAL

SCALE:  NONE

233713.00-07 - EXHAUST LOUVER DETAIL

SCALE:  NONE

233713.00-11 - INTAKE LOUVER

SCALE:  NONE

233713.00-21 - RETURN/EXHAUST REGISTER INSTALLATION

SCALE:  NONE

235533.00-01 - GAS FIRED UNIT HEATER TO VENT CAP

SCALE:  NONE

238126.00-06 - DUCTLESS AIR CONDITION UNIT WALL

SCALE:  NONE

237433.00-10 - ROOF TOP EQUIPMENT HORZ DISCHARGE NON-TYP

SCALE:  NONE

237433.00-04 - ROOF CURB & MOUNTING C

P2



VALVE POSITIONAO

FLAMEDI

START/STOP

START/STOP

COND. FAN

START/STOP

START/STOP

COND. FAN

FAN

COMPR.

D
X

C
O
I
L

AO

POSITION

NAT GAS HEX

AI

TEMP

AI

HUMIDITY

DO

DO

COMPR.
DO

DO

M

M

AO

POSITION

M

ENABLE/DISABLE DO

AI

AIRFLOW

AOPOSITION

AITEMP

AIHUMIDITY

AITEMP

AISTATIC PRESSURE

AI
SPACE

PRES.

O.A.

S.A.

R.A.

RELIEF

SEQUENCE OF OPERATION
A. VAV PACKAGED ROOFTOP UNIT

1. Variable Volume Packaged Rooftop Units Interface
a. The rooftop unit controllers are being provided with a BACNet open-protocol controller. The BAS Contractor is to integrate the 

data points from the heat pump controller into the DDC system front-end. Refer to equipment spec for a listing of the data 
points required to be available from the rooftop unit's open-protocol controller. All listed data points are to be integrated into 
the DDC system front-end.

b. The DDC system contractor is responsible to coordinate with the rooftop unit supplier for proper coordination and interfacing
of all specified data points, including any and all incidental programming required for proper display/commanding of the data
points specified in equipment spec as well as all additional data points listed in this section.

c. The BAS Contractor is to do a point-by-point verification of all read/write points between the rooftop units and the DDC 
system. The point-by-point verification is to be done in conjunction with the rooftop unit equipment supplier. The rooftop unit 
equipment supplieris to provide a trained technician to work in conjunction with the DDC system contractor for the point-by-
point verification. The data verification only needs to be done on one of each unique type of rooftop unit on the project. The 
DDC system contractor is to generate a point-by-point verification form for each unique rooftop unit and submit the form(s) to 
the Engineer for review before proceeding with DDC system interfacing of the balance of the rooftop units.

2. Startup
a. The unit shall continuously operate on an occupied cycle as controlled from the BAS.
b. Provide a 5 minute (adjustable) time delay on compressor start during unoccupied mode to insure flow.

3. Supply Fan Control
a. If safety controls are normal, the supply fan VFD shall be enabled by the BAS and shall run continuously
b. The supply fan VFD speed shall be controlled from a duct static pressure sensor located 2/3 downstream in ductwork. Where 

this results in sensor being located downstream of major ductwork splits, multiple sensors shall be installed in each major 
branchto maintain minimum setpoint in each branch.

c. The supply fan shall be modulated to operational speed to maintain static pressure setpoint. When the sensor measures low 
pressure, the supply fan shall be ramped up to maintain setpoint. When the sensor measures high pressure, the supply fan 
shall be ramped down to maintain setpoint.

d. For systems with DDC control of individual zone boxes reporting to a central control system, static pressure setpoint shall be 
reset based on the zone requiring the most pressure. In this way the setpoint is reset lower until one zone damper is nearly 
wide open to save fan energy.

e. Initial static pressure setpoint shall be 1.0 ” (adjustable). Provide a high limit static pressure sensor in the supply fan discharge 
that will alarm the system and fail safe the air handler with manual reset on a high limit of 4.0 ” (adjustable). Provide a current 
transducer to prove fan operation. Provide a high and low limit current cutout for the transducer that will alarm the system.

4. Supply Air Temperature Control
a. Provide supply duct mounted air temperature sensor. Rooftop unit heating and cooling shall be controlled to maintain supply 

air temperature setpoint of 55 degrees F (adjustable).
5. Occupied Mode

a. During occupied mode, the outside air damper shall open and the supply fan motor shall start and run continuously. The 
heating and cooling shall cycle to maintain space temperature setpoint.

6. Unoccupied Mode
a. During occupied mode, the outside and relief dampers shall close, the return air damper shall fully open. The supply air fan 

shall modulate to maintain supply duct static pressure. The heating and cooling shall modulate to maintain supply air 
temperature setpoint.

7. Minimum Outside Air
a. Provide an air flow measuring station located downstream of the outside air damper which will modulate the outside air 

damper to maintain a constant minimum outside airflow as scheduled. If the outside air damper is full open and requires more 
fresh air,the return damper shall be modulated closed until the minimum outside air is achieved.

8. Economizer Mode
a. Provide dual enthalpy economizer control. Economizer control shall be enabled whenever the outside air enthalpy is lower 

than the return air enthalpy. Enthalpy shall be calculated from sensors which are tied to the same controller for accuracy. 
During economizer mode, the mechanical cooling and heating shall be off and the outside air damper shall modulate open. 
The return damper shall modulate inversely with the outside air damper.

9. Powered Relief
a. Provide space pressure sensor to modulate relief fan to maintain positive pressure in building. 

10. Supply Air Temperature Setpoint
a. The supply air temperature setpoint shall be reset based on outside air temperature. Whenever the outside air temperature is 

60 degrees or above, the supply air temperature setpoint shall be 55 degrees. Whenever the outside air temperature is 30 
degreesor below, the supply air temperature setpoint shall be 60 degrees. The supply air temperature setpoint shall increase 
linearly from 55 to 60 degrees as the outside air temperature drops from 60 to 30 degrees. Provide a supply air temperature 
high limit of 90 degrees and low limit of 40 degrees that will alarm the system and place the rooftop unit in fail safe mode with 
manual reset.

11. Cooling Control
a. Cooling shall be controlled to maintain supply air temperature setpoint. Cooling mode shall commence if unit is not in alarm.

On a call for cooling, the heating shall be off, the supply fan shall start and the unit shall enter economizer mode. If enthalpy 
conditions prohibit economizer mode, the compressor(s) and condenser fan(s) shall be staged on. When supply air 
temperature setpoint is satisfied, the compressor(s) and condenser fan(s) shall stage off and supply fan motor shall continue
to operate.

12. Heating Control
a. Heating shall be controlled to maintain supply air temperature setpoint. Heating mode shall commence if unit is not in alarm.

On a call for heating, the supply fan shall start, the compressor(s) and condenser fan(s) shall be off and the gas heat shall
modulate on and be proven on. When supply air temperature is satisfied, natural gas heat shall modulate off and the supply 
fan motor shall continue to operate.

12. Filter Pressure Drop
a. Provide static pressure differential switch across each filter which will alarm the system on high 

static pressure limits.
13. Restart

a. Provide automatic restart of system upon failure for 2 attempts (adjustable)
b. After 2 attempts, alarm system and require manual reset.

14. Shut Down
a. At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the 

following: The supply fan is off, the outside air damper is closed, the compressor(s) are off. The 
supply fan shall cycle in conjunction with either the heating or cooling system to maintain a 
minimum/maximum space temperature depending on the season.

15. Control and monitoring points shall include but not be limited to the following:
a. Enable/Disable RTU (DO)
b. Supply Fan Motor Start/Stop (DO)
c. Supply Fan Motor Status (AI)
d. Supply Air Duct Static Pressure -2/3rds (AI)
e. Supply Air Temperature (AI)
f. Outside Air Damper Position (% open) (AO)
g. Outside Air CFM (AI)
h. Outside Air Temperature (AI)
i. Outside Air Humidity (AI)
j. Return Air Temperature (AI)
k. Return Air Humidity (AI)
l. Return Air Damper Position (% open) (AO)
m. Space Pressure (AI)
n. Relief Air Damper Position (AO)
o. Natural GAs Valve Position (% open)(AO)
p. Natural Gas Flame (DI)
q. Condenser Fan Start/Stop (DO)
r. Compressor Start/Stop (DO)

DO START/STOP

AI CURRENT

FAN
MOTOR

VFD

AO CURRENT

AMS

6. SHEET METAL PLENUM
7. 1/2" ACOUSTICAL LINING
8. PATTERN CONTROLLER
9. SCREWS, MIN 6" ON CENTER & SEAL 

AIRTIGHT, TYP, BOTH SIDES
10. VOLUME ADJUSTER
11. BAND CLAMP MAXIMUM SAG 1/2" PER FOOT 

BETWEEN SUPPORT BRACING
12. TAKE-OFF SPIN-IN FITTING WITH ADJUSTABLE 

MANUAL DAMPER. LOCATE ABOVE 
ACCESSIBLE CEILING OR PROVIDE ACCESS 
PANEL BELOW DAMPER.

13. SHEET METAL BRANCH DUCT
14. MANUAL VOLUME DAMPER

1. LOW PRESSURE SUPPLY DUCT
2. 1" WIDE BAND AND CLAMP
3. SHEET METAL SCREW
4. INSULATED FLEX. DUCT MAX LENGTH 

5'-0" ABOVE ACCESSIBLE CEILINGS ONLY.
5. PEEL BACK INSULATION AND PROVIDE 

STRAPPING AND SHEET METAL SCREWS 
AT FLEX CONNECTION TO DUCT. THEN 
PROVIDE STRAPPING AROUND 
INSULATION

KEYED NOTES:

12" MIN.

3-1/2" MIN.

CEILINGGENERAL NOTES:
A. WHERE LINEAR DIFFUSER IS ADJACENT TO 

WINDOWS, ADJUST PATTERN CONTROLLER 
TO DIRECT AIRFLOW HORIZONTALLY 
TOWARDS WINDOWS.
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SEQUENCE OF OPERATION

1. Startup
a. Electric disconnect switch and circuit breaker shall be in the 'ON' position so 

that line voltage power is available at the fan. The power switch of the 
integral controller should be in the 'ON' position.

b. A "Hand-Off-Auto" switch at the exhaust fan motor starter permits manual or 
automatic operation of the fan.
1. In "Auto", the fan is started and stopped by the BAS.
2. In "Hand", the fan is started regardless of the command from the BAS 

unless a system safety device is activated.
c. The fan shall continuously operate as controlled by the BAS. If no failures or 

faults are detected, after 30 seconds, the unit shall commence start-up.
d. Control and Monitoring points shall include but be limited to:

1. Exhaust Fan Enable/Disable (DO)
2. Exhaust Fan Control

a. The exhaust fan shall be balanced to the scheduled exhaust airflow and run 
continuously at constant minimum speed. Provide current sensor on the 
"load" side of the fan motor VFD to monitor exhaust fan motor current.

b. Provide override thru BAS to adjust airflow as required up to maximum 
speed.

c. Control and Monitoring points shall include but not be limited to:
1. Exhaust Fan Enable/Disable (DO)

FAN STATUS

DI

COMP. STATUS

DI

WATER DI

AI SPACE TEMP.

SEQUENCE OF OPERATIONS 
A.  DUCTLESS SPLIT SYSTEM

a. The unit shall operate to maintain space temperature set point. The 
fan shall cycle in sequence with the heating/cooling coils to maintain 
space temperature setpoint. On a call for cooling, the evaporator fan 
shall start and run continuously and mechanical cooling shall stage 
on. On a call for heating, the evaporator fan and mechanical cooling 
shall shut down.

b. Provide Low Ambient Controls on condensing unit for operation down 
to -20 degrees F.

1. Startup
a. The unit shall continuously operate as monitored from the BAS.  All 

points shall have alarm to the BAS. 
b. Provide a 5 minute (adjustable) time delay on compressor start 

during unoccupied mode to insure flow. 
2. Supply Fan Control

a. The supply fan shall be constant and set to the required CFM. 
3. Space Temperature Control

a. Provide a local wall mounted room temperature sensor with display of 
space temperature and setpoint (+/- 3 def. F. adjustable from setpoint 
determined by BAS) and occupant temperature override (3 hours 
adjustable).  Ductless split unit heating and cooling shall be controlled 
to maintain space temperate setpoint. 

4. Control and monitoring points shall include but not be limited to the following:
1. Condenser Fan Status (DI)
2. Compressor Status (DI)
3. Space Temperature (AI)
4. Supply Fan Status (DI)
5. Water Alarm (DI)

GENERAL NOTES:

1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND LOW 
LIMITS ALARM. 

2. PROVIDE ALARM FOR ALL STATUS MISMATCHES WHERE DO DOES NOT EQUAL DI.
3. ALL POINTS SHALL BE TRENDED AND HAVE RUN TIME TOTALIZATION. 
4. TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH 

MANUFACTURER AND PROVIDE POINTS AS NOTED.
5. EQUIPMENT SHALL HAVE BACNET CARD TO COMMUNICATE WITH CONTROLS OVER 

BACNET

ELECTRIC HEATER

SEQUENCE OF OPERATION
A. ELECTRIC HEATER

1. Heater shall modulate to maintain temperature setpoint.
2. Disable electric heat above 60 degrees outside temperature (adjustable).
3. Control and monitoring points shall include but not be limited to the 

following:
a. Heater Status (DI)
b. Temperature (AI)

GENERAL NOTES:

1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND LOW 
LIMITS ALARM. 

2. PROVIDE ALARM FOR ALL STATUS MISMATCHES WHERE DO DOES NOT EQUAL DI.
3. ALL POINTS SHALL BE TRENDED AND HAVE RUN TIME TOTALIZATION. 
4. TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH 

MANUFACTURER AND PROVIDE POINTS AS NOTED.
5. EQUIPMENT SHALL HAVE BACNET CARD TO COMMUNICATE WITH CONTROLS OVER 

BACNETAITEMP.

DI STATUS

SEQUENCE OF OPERATION
A. VAV BOXES

1. Provide low voltage DDC controller, differential pressure transmitter, actuator 
and wiring for VAV boxes. BAS Contractor shall field or factory mount 
controller at their expense.  VAV box manufacturer shall furnish flow ring, 1/2" 
round damper shaft for direct mounting of actuator, and control enclosure. BAS 
Contractor shall provide transformers with connection to line voltage junction 
box above ceiling provided by electrical contractor in various locations.  
Provide room temperature sensor(s) with room temperature setpoint 
adjustment capability (+/- 3 deg. F., adjustable thru BAS) and override feature 
(2 hours, adjustable thru BAS).  On a call for heat, VAV damper shall modulate 
to maintain space temperature.  On a call for cooling, electric heating coil shall 
be de-energized and damper shall modulate open to satisfy room temperature.  
Provide supply air temperature sensor tied to BAS. 

2. Control and monitoring points shall include but not be limited to the following:
a. Electric Heating Coil Status (% max.) (DI)
b. Damper Position (AO)
c. Zone Space Temperature (AI)
d. Zone Occupancy Temperature Override (AI)
e. Actual CFM (AI)
f.  Discharge Air Temperature (AI)

GENERAL NOTES:

1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND LOW 
LIMITS ALARM. 

2. PROVIDE ALARM FOR ALL STATUS MISMATCHES WHERE DO DOES NOT EQUAL DI.
3. ALL POINTS SHALL BE TRENDED AND HAVE RUN TIME TOTALIZATION. 
4. TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH 

MANUFACTURER AND PROVIDE POINTS AS NOTED.
5. EQUIPMENT SHALL HAVE BACNET CARD TO COMMUNICATE WITH CONTROLS OVER 

BACNET

SUPPLY AIR

TEMPERATUREVAV BOX AIRFLOW
DAMPER 

POSITION
STATUS

PRIMARY SA SA

UCM

AI

AI AO
DI

T

ZONE TEMPERATURE

DI ZONE OCCUPANCY OVERRIDE PUSHBUTTON

AI

ELEC
REHEAT

COIL

AI

GRAY SENSOR INDICATES DEVICE IS PROVIDED BY EQUIPMENT MANUFACTURER

BLACK SENSOR INDICATES DEVICE IS PROVIDED BY TEMPERATURE CONTROLS CONTRACTOR

AI

AI SPACE TEMP.

AI CARBON MONOXIDE

MOD

AO

VALVE
POSITION

SEQUENCE OF OPERATION

A. Gas Fired Unit Heater
1. General:

a. All setpoints listed in this section are adjustable through the BAS.
2. Heating Control

a. Provide a wall mounted thermostat to modulate the gas control valve and cycle the combustion fan in 
order to maintain the space temperature setpoint.  As space temperature falls below space temperature 
setpoint, the combustion fan shall energize and the gas control valve shall modulate open. As space 
temperature rises above space temperature setpoint, the gas control valve shall modulate closed and the 
combustion fan shall de-energize.

b. Provide space co sensor to alarm the system on high CO
c. Control and monitoring points shall include but not be limited to the following:

1. Gas Valve position (% open) (AO)
2. Burner status (DO, DI)
3. Space temperature (AI)
4. Space temperature adjustment (AI)
5. Carbon monoxide (AI,GA)

GENERAL NOTES:
1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND

LOW LIMITS.
2. ALL DIGITAL OUTPUTS (DO) FOR ELECTRIC MOTOR LOADS SHALL

INCORPORTATE RUN TIME TOTALIZATION.

EXHAUST FAN

DOSTART/STOP DI STATUS

E.A.E.A.

SEQUENCE OF OPERATION
A. PARKING GARAGE EXHAUST FANS

1. the motorized exhaust fan dampers and outside air damper intake shall open and 
fans shall start. Fan speed shall be set to balance to airflow as noted.

2. Provide all controls for complete interlock and operation of Parking Garage exhaust 
fans and all associated motor dampers.

3. Provide option to interlock exhaust system enable with the building automation 
system and the Parking Garage door switches. Parking Garage exhaust system shall 
activate and run for 5 minutes upon any door opening conjunction with a tone drop. 
Exhaust system shall be deactivated if a door is opened and no tone drop is present. 

4. Provide indicator light adjacent to main control panel to illuminate when the exhaust 
system is activated. 

5. Control and Monitoring points shall include but not be limited to the following:
1. Exhaust Fan Motor Start/Stop (DO)
2. Exhaust Fan Motor Status (DI)
3. Exhaust Fan Damper Status (DI)
4. Exhaust Fan Damper Open/Close (DO)
5. Outside Air Damper Status (DI)
6. Outside Air Damper Open/Close (DI)

O.A.

DO

DI

DO

DI

GENERAL NOTES:

1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND LOW 
LIMITS ALARM. 

2. PROVIDE ALARM FOR ALL STATUS MISMATCHES WHERE DO DOES NOT EQUAL DI.
3. ALL POINTS SHALL BE TRENDED AND HAVE RUN TIME TOTALIZATION. 
4. TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH 

MANUFACTURER AND PROVIDE POINTS AS NOTED.
5. EQUIPMENT SHALL HAVE BACNET CARD TO COMMUNICATE WITH CONTROLS OVER 

BACNET

OPEN/CLOSE

STATUS

OPEN/CLOSE

STATUS
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SEQUENCE OF OPERATION
A. VAV PACKAGED ROOFTOP UNIT

1. Variable Volume Packaged Rooftop Units Interface
a. The rooftop unit controllers are being provided with a BACNet open-protocol controller. The BAS Contractor is to integrate the 

data points from the heat pump controller into the DDC system front-end. Refer to equipment spec for a listing of the data 
points required to be available from the rooftop unit's open-protocol controller. All listed data points are to be integrated into 
the DDC system front-end.

b. The DDC system contractor is responsible to coordinate with the rooftop unit supplier for proper coordination and interfacing
of all specified data points, including any and all incidental programming required for proper display/commanding of the data
points specified in equipment spec as well as all additional data points listed in this section.

c. The BAS Contractor is to do a point-by-point verification of all read/write points between the rooftop units and the DDC 
system. The point-by-point verification is to be done in conjunction with the rooftop unit equipment supplier. The rooftop unit 
equipment supplieris to provide a trained technician to work in conjunction with the DDC system contractor for the point-by-
point verification. The data verification only needs to be done on one of each unique type of rooftop unit on the project. The 
DDC system contractor is to generate a point-by-point verification form for each unique rooftop unit and submit the form(s) to 
the Engineer for review before proceeding with DDC system interfacing of the balance of the rooftop units.

2. Startup
a. The unit shall continuously operate on an occupied cycle as controlled from the BAS.
b. Provide a 5 minute (adjustable) time delay on compressor start during unoccupied mode to insure flow.

3. Supply Fan Control
a. If safety controls are normal, the supply fan VFD shall be enabled by the BAS and shall run continuously
b. The supply fan VFD speed shall be controlled from a duct static pressure sensor located 2/3 downstream in ductwork. Where 

this results in sensor being located downstream of major ductwork splits, multiple sensors shall be installed in each major 
branchto maintain minimum setpoint in each branch.

c. The supply fan shall be modulated to operational speed to maintain static pressure setpoint. When the sensor measures low 
pressure, the supply fan shall be ramped up to maintain setpoint. When the sensor measures high pressure, the supply fan 
shall be ramped down to maintain setpoint.

d. For systems with DDC control of individual zone boxes reporting to a central control system, static pressure setpoint shall be 
reset based on the zone requiring the most pressure. In this way the setpoint is reset lower until one zone damper is nearly 
wide open to save fan energy.

e. Initial static pressure setpoint shall be 1.0 ” (adjustable). Provide a high limit static pressure sensor in the supply fan discharge 
that will alarm the system and fail safe the air handler with manual reset on a high limit of 4.0 ” (adjustable). Provide a current 
transducer to prove fan operation. Provide a high and low limit current cutout for the transducer that will alarm the system.

4. Supply Air Temperature Control
a. Provide supply duct mounted air temperature sensor. Rooftop unit heating and cooling shall be controlled to maintain supply 

air temperature setpoint of 55 degrees F (adjustable).
5. Occupied Mode

a. During occupied mode, the outside air damper shall open and the supply fan motor shall start and run continuously. The 
heating and cooling shall cycle to maintain space temperature setpoint.

6. Unoccupied Mode
a. During occupied mode, the outside and relief dampers shall close, the return air damper shall fully open. The supply air fan 

shall modulate to maintain supply duct static pressure. The heating and cooling shall modulate to maintain supply air 
temperature setpoint.

7. Minimum Outside Air
a. Provide an air flow measuring station located downstream of the outside air damper which will modulate the outside air 

damper to maintain a constant minimum outside airflow as scheduled. If the outside air damper is full open and requires more 
fresh air,the return damper shall be modulated closed until the minimum outside air is achieved.

8. Economizer Mode
a. Provide dual enthalpy economizer control. Economizer control shall be enabled whenever the outside air enthalpy is lower 

than the return air enthalpy. Enthalpy shall be calculated from sensors which are tied to the same controller for accuracy. 
During economizer mode, the mechanical cooling and heating shall be off and the outside air damper shall modulate open. 
The return damper shall modulate inversely with the outside air damper.

9. Powered Relief
a. Provide space pressure sensor to modulate relief fan to maintain positive pressure in building. 

10. Supply Air Temperature Setpoint
a. The supply air temperature setpoint shall be reset based on outside air temperature. Whenever the outside air temperature is 

60 degrees or above, the supply air temperature setpoint shall be 55 degrees. Whenever the outside air temperature is 30 
degreesor below, the supply air temperature setpoint shall be 60 degrees. The supply air temperature setpoint shall increase 
linearly from 55 to 60 degrees as the outside air temperature drops from 60 to 30 degrees. Provide a supply air temperature 
high limit of 90 degrees and low limit of 40 degrees that will alarm the system and place the rooftop unit in fail safe mode with 
manual reset.

11. Cooling Control
a. Cooling shall be controlled to maintain supply air temperature setpoint. Cooling mode shall commence if unit is not in alarm.

On a call for cooling, the heating shall be off, the supply fan shall start and the unit shall enter economizer mode. If enthalpy 
conditions prohibit economizer mode, the compressor(s) and condenser fan(s) shall be staged on. When supply air 
temperature setpoint is satisfied, the compressor(s) and condenser fan(s) shall stage off and supply fan motor shall continue
to operate.

12. Heating Control
a. Heating shall be controlled to maintain supply air temperature setpoint. Heating mode shall commence if unit is not in alarm.

On a call for heating, the supply fan shall start, the compressor(s) and condenser fan(s) shall be off and the gas heat shall
modulate on and be proven on. When supply air temperature is satisfied, natural gas heat shall modulate off and the supply 
fan motor shall continue to operate.

12. Filter Pressure Drop
a. Provide static pressure differential switch across each filter which will alarm the system on high 

static pressure limits.
13. Restart

a. Provide automatic restart of system upon failure for 2 attempts (adjustable)
b. After 2 attempts, alarm system and require manual reset.

14. Shut Down
a. At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the 

following: The supply fan is off, the outside air damper is closed, the compressor(s) are off. The 
supply fan shall cycle in conjunction with either the heating or cooling system to maintain a 
minimum/maximum space temperature depending on the season.

15. Control and monitoring points shall include but not be limited to the following:
a. Enable/Disable RTU (DO)
b. Supply Fan Motor Start/Stop (DO)
c. Supply Fan Motor Status (AI)
d. Supply Air Duct Static Pressure -2/3rds (AI)
e. Supply Air Temperature (AI)
f. Outside Air Damper Position (% open) (AO)
g. Outside Air CFM (AI)
h. Outside Air Temperature (AI)
i. Outside Air Humidity (AI)
j. Return Air Temperature (AI)
k. Return Air Humidity (AI)
l. Return Air Damper Position (% open) (AO)
m. Space Pressure (AI)
n. Relief Air Damper Position (AO)
o. Natural GAs Valve Position (% open)(AO)
p. Natural Gas Flame (DI)
q. Condenser Fan Start/Stop (DO)
r. Compressor Start/Stop (DO)

DO START/STOP

AI CURRENT

FAN
MOTOR

VFD

AO CURRENT

AMS

6. SHEET METAL PLENUM
7. 1/2" ACOUSTICAL LINING
8. PATTERN CONTROLLER
9. SCREWS, MIN 6" ON CENTER & SEAL 

AIRTIGHT, TYP, BOTH SIDES
10. VOLUME ADJUSTER
11. BAND CLAMP MAXIMUM SAG 1/2" PER FOOT 

BETWEEN SUPPORT BRACING
12. TAKE-OFF SPIN-IN FITTING WITH ADJUSTABLE 

MANUAL DAMPER. LOCATE ABOVE 
ACCESSIBLE CEILING OR PROVIDE ACCESS 
PANEL BELOW DAMPER.

13. SHEET METAL BRANCH DUCT
14. MANUAL VOLUME DAMPER

1. LOW PRESSURE SUPPLY DUCT
2. 1" WIDE BAND AND CLAMP
3. SHEET METAL SCREW
4. INSULATED FLEX. DUCT MAX LENGTH 

5'-0" ABOVE ACCESSIBLE CEILINGS ONLY.
5. PEEL BACK INSULATION AND PROVIDE 

STRAPPING AND SHEET METAL SCREWS 
AT FLEX CONNECTION TO DUCT. THEN 
PROVIDE STRAPPING AROUND 
INSULATION

KEYED NOTES:

12" MIN.

3-1/2" MIN.

CEILINGGENERAL NOTES:
A. WHERE LINEAR DIFFUSER IS ADJACENT TO 

WINDOWS, ADJUST PATTERN CONTROLLER 
TO DIRECT AIRFLOW HORIZONTALLY 
TOWARDS WINDOWS.
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SEQUENCE OF OPERATION

1. Startup
a. Electric disconnect switch and circuit breaker shall be in the 'ON' position so 

that line voltage power is available at the fan. The power switch of the 
integral controller should be in the 'ON' position.

b. A "Hand-Off-Auto" switch at the exhaust fan motor starter permits manual or 
automatic operation of the fan.
1. In "Auto", the fan is started and stopped by the BAS.
2. In "Hand", the fan is started regardless of the command from the BAS 

unless a system safety device is activated.
c. The fan shall continuously operate as controlled by the BAS. If no failures or 

faults are detected, after 30 seconds, the unit shall commence start-up.
d. Control and Monitoring points shall include but be limited to:

1. Exhaust Fan Enable/Disable (DO)
2. Exhaust Fan Control

a. The exhaust fan shall be balanced to the scheduled exhaust airflow and run 
continuously at constant minimum speed. Provide current sensor on the 
"load" side of the fan motor VFD to monitor exhaust fan motor current.

b. Provide override thru BAS to adjust airflow as required up to maximum 
speed.

c. Control and Monitoring points shall include but not be limited to:
1. Exhaust Fan Enable/Disable (DO)

FAN STATUS

DI

COMP. STATUS

DI

WATER DI

AI SPACE TEMP.

SEQUENCE OF OPERATIONS 
A.  DUCTLESS SPLIT SYSTEM

a. The unit shall operate to maintain space temperature set point. The 
fan shall cycle in sequence with the heating/cooling coils to maintain 
space temperature setpoint. On a call for cooling, the evaporator fan 
shall start and run continuously and mechanical cooling shall stage 
on. On a call for heating, the evaporator fan and mechanical cooling 
shall shut down.

b. Provide Low Ambient Controls on condensing unit for operation down 
to -20 degrees F.

1. Startup
a. The unit shall continuously operate as monitored from the BAS.  All 

points shall have alarm to the BAS. 
b. Provide a 5 minute (adjustable) time delay on compressor start 

during unoccupied mode to insure flow. 
2. Supply Fan Control

a. The supply fan shall be constant and set to the required CFM. 
3. Space Temperature Control

a. Provide a local wall mounted room temperature sensor with display of 
space temperature and setpoint (+/- 3 def. F. adjustable from setpoint 
determined by BAS) and occupant temperature override (3 hours 
adjustable).  Ductless split unit heating and cooling shall be controlled 
to maintain space temperate setpoint. 

4. Control and monitoring points shall include but not be limited to the following:
1. Condenser Fan Status (DI)
2. Compressor Status (DI)
3. Space Temperature (AI)
4. Supply Fan Status (DI)
5. Water Alarm (DI)

GENERAL NOTES:

1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND LOW 
LIMITS ALARM. 

2. PROVIDE ALARM FOR ALL STATUS MISMATCHES WHERE DO DOES NOT EQUAL DI.
3. ALL POINTS SHALL BE TRENDED AND HAVE RUN TIME TOTALIZATION. 
4. TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH 

MANUFACTURER AND PROVIDE POINTS AS NOTED.
5. EQUIPMENT SHALL HAVE BACNET CARD TO COMMUNICATE WITH CONTROLS OVER 

BACNET

ELECTRIC HEATER

SEQUENCE OF OPERATION
A. ELECTRIC HEATER

1. Heater shall modulate to maintain temperature setpoint.
2. Disable electric heat above 60 degrees outside temperature (adjustable).
3. Control and monitoring points shall include but not be limited to the 

following:
a. Heater Status (DI)
b. Temperature (AI)

GENERAL NOTES:

1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND LOW 
LIMITS ALARM. 

2. PROVIDE ALARM FOR ALL STATUS MISMATCHES WHERE DO DOES NOT EQUAL DI.
3. ALL POINTS SHALL BE TRENDED AND HAVE RUN TIME TOTALIZATION. 
4. TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH 

MANUFACTURER AND PROVIDE POINTS AS NOTED.
5. EQUIPMENT SHALL HAVE BACNET CARD TO COMMUNICATE WITH CONTROLS OVER 

BACNETAITEMP.

DI STATUS

SEQUENCE OF OPERATION
A. VAV BOXES

1. Provide low voltage DDC controller, differential pressure transmitter, actuator 
and wiring for VAV boxes. BAS Contractor shall field or factory mount 
controller at their expense.  VAV box manufacturer shall furnish flow ring, 1/2" 
round damper shaft for direct mounting of actuator, and control enclosure. BAS 
Contractor shall provide transformers with connection to line voltage junction 
box above ceiling provided by electrical contractor in various locations.  
Provide room temperature sensor(s) with room temperature setpoint 
adjustment capability (+/- 3 deg. F., adjustable thru BAS) and override feature 
(2 hours, adjustable thru BAS).  On a call for heat, VAV damper shall modulate 
to maintain space temperature.  On a call for cooling, electric heating coil shall 
be de-energized and damper shall modulate open to satisfy room temperature.  
Provide supply air temperature sensor tied to BAS. 

2. Control and monitoring points shall include but not be limited to the following:
a. Electric Heating Coil Status (% max.) (DI)
b. Damper Position (AO)
c. Zone Space Temperature (AI)
d. Zone Occupancy Temperature Override (AI)
e. Actual CFM (AI)
f.  Discharge Air Temperature (AI)

GENERAL NOTES:

1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND LOW 
LIMITS ALARM. 

2. PROVIDE ALARM FOR ALL STATUS MISMATCHES WHERE DO DOES NOT EQUAL DI.
3. ALL POINTS SHALL BE TRENDED AND HAVE RUN TIME TOTALIZATION. 
4. TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH 

MANUFACTURER AND PROVIDE POINTS AS NOTED.
5. EQUIPMENT SHALL HAVE BACNET CARD TO COMMUNICATE WITH CONTROLS OVER 

BACNET

SUPPLY AIR

TEMPERATUREVAV BOX AIRFLOW
DAMPER 

POSITION
STATUS

PRIMARY SA SA

UCM

AI

AI AO
DI

T

ZONE TEMPERATURE

DI ZONE OCCUPANCY OVERRIDE PUSHBUTTON

AI

ELEC
REHEAT

COIL

AI

GRAY SENSOR INDICATES DEVICE IS PROVIDED BY EQUIPMENT MANUFACTURER

BLACK SENSOR INDICATES DEVICE IS PROVIDED BY TEMPERATURE CONTROLS CONTRACTOR

AI

AI SPACE TEMP.

AI CARBON MONOXIDE

MOD

AO

VALVE
POSITION

SEQUENCE OF OPERATION

A. Gas Fired Unit Heater
1. General:

a. All setpoints listed in this section are adjustable through the BAS.
2. Heating Control

a. Provide a wall mounted thermostat to modulate the gas control valve and cycle the combustion fan in 
order to maintain the space temperature setpoint.  As space temperature falls below space temperature 
setpoint, the combustion fan shall energize and the gas control valve shall modulate open. As space 
temperature rises above space temperature setpoint, the gas control valve shall modulate closed and the 
combustion fan shall de-energize.

b. Provide space co sensor to alarm the system on high CO
c. Control and monitoring points shall include but not be limited to the following:

1. Gas Valve position (% open) (AO)
2. Burner status (DO, DI)
3. Space temperature (AI)
4. Space temperature adjustment (AI)
5. Carbon monoxide (AI,GA)

GENERAL NOTES:
1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND

LOW LIMITS.
2. ALL DIGITAL OUTPUTS (DO) FOR ELECTRIC MOTOR LOADS SHALL

INCORPORTATE RUN TIME TOTALIZATION.

EXHAUST FAN

DOSTART/STOP DI STATUS

E.A.E.A.

SEQUENCE OF OPERATION
A. PARKING GARAGE EXHAUST FANS

1. the motorized exhaust fan dampers and outside air damper intake shall open and 
fans shall start. Fan speed shall be set to balance to airflow as noted.

2. Provide all controls for complete interlock and operation of Parking Garage exhaust 
fans and all associated motor dampers.

3. Provide option to interlock exhaust system enable with the building automation 
system and the Parking Garage door switches. Parking Garage exhaust system shall 
activate and run for 5 minutes upon any door opening conjunction with a tone drop. 
Exhaust system shall be deactivated if a door is opened and no tone drop is present. 

4. Provide indicator light adjacent to main control panel to illuminate when the exhaust 
system is activated. 

5. Control and Monitoring points shall include but not be limited to the following:
1. Exhaust Fan Motor Start/Stop (DO)
2. Exhaust Fan Motor Status (DI)
3. Exhaust Fan Damper Status (DI)
4. Exhaust Fan Damper Open/Close (DO)
5. Outside Air Damper Status (DI)
6. Outside Air Damper Open/Close (DI)

O.A.

DO

DI

DO

DI

GENERAL NOTES:

1. ALL ANALOG INPUTS (AI) SHALL BE CONFIGURED BY USER FOR HIGH AND LOW 
LIMITS ALARM. 

2. PROVIDE ALARM FOR ALL STATUS MISMATCHES WHERE DO DOES NOT EQUAL DI.
3. ALL POINTS SHALL BE TRENDED AND HAVE RUN TIME TOTALIZATION. 
4. TEMPERATURE CONTROL CONTRACTOR IS RESPONSIBLE FOR COORDINATING WITH 

MANUFACTURER AND PROVIDE POINTS AS NOTED.
5. EQUIPMENT SHALL HAVE BACNET CARD TO COMMUNICATE WITH CONTROLS OVER 

BACNET

OPEN/CLOSE

STATUS

OPEN/CLOSE

STATUS
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17.  DUCT FLANGES
18.  BASE RAIL
19.  HUMIDIFIER
20.  CO2 SENSORS

21.  ECON POWERED EXHAUST
22.  ECON BAROMETRIC RELIEF
23.  HOT GAS REHEAT COIL
24.  SHAFT GROUNDING BRUSHES

HVAC ACCESSORIES

ACCESSORIES:

1.  MOTOR DAMPER
2.  ECONOMIZER
3.  ROOF CURB
4.  HAIL GUARDS

5.  INTAKE HOOD
6.  VIBRATION ISOLATION
7.  FLAT FILTER
8.  FILTER/MIXING BOX

9.  ACCESS DOOR
10.  FLEX CONNECTIONS
11.  MOUNTING COLLAR
12.  HOT GAS BYPASS

13.  FACE/BYPASS DAMPER
14.  CONDENSATE PUMP
15.  MOTOR GUARD
16.  GREASE TRAP

NO. DATE ISSUED / REVISION

09/22/2023 DD SET

12/13/2023 90% SET

P1 01/04/2024 ADDENDUM P1

P2 01/09/2024 ADDENDUM P2

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC ROOFTOP UNITS SCHEDULE

EQUIPMENT

MARK DESCRIPTION

WEIGHT

(lbs) MANUFACTURER MODEL MIN EER CFM

ESP (in

WC)

BHP

(hp) OACFM

NOMINAL

TONS

MAT CLG

DB (Deg F)

MAT CLG

WB (Deg F)

CLG

MBH

CLG SENS

(mbh)

LAT DB

(Deg F)

LAT CLG

WB (Deg F)

MAT HTG

(Deg F)

HTG

MBH

MIN HTG

AFUE

GAS HTG

IN (mbh)

GAS HTG

OUT (mbh)

MIN GAS

PRESSURE (in WC)

MAX GAS

PRESSURE (in WC) EMERGENCY ELECTRIC CONNECTION SUMMARY

AVAILABLE

FAULT CURRENT ACCESSORIES

RTU-1 PACKAGED ROOFTOP UNIT, ELECTRIC HEAT 5326 DAIKIN MPS040F 9.8 13485 1.5 7.6 2294 40 78 66 414 326 55 54 60 309 81 300 243 7 14 NO RTU-1 - 208V/3PH, 214 MCA, 250A OCP 9706

HVAC VENTILATION SCHEDULE

NUMBER NAME AREA LEVEL PEOPLE

OA PER

PERSON

OA PER

SQ FT. REQ SUP ACT SUP REQ OA ACT OA ACT RET ACT EXH CRIT OA PRESSURE

101 VESTIBULE 103 SF LEVEL 1 0 0 0.06 345 65 11 11 65 0 11.8 Neutral

102 SAFE ROOM 161 SF LEVEL 1 2 5 0.06 60 100 17 17 100 0 24.6 Neutral

103 HARD LOBBY 216 SF LEVEL 1 3 5 0.06 75 140 24 24 140 0 25 Neutral

104 UNISEX 44 SF LEVEL 1 0 0 0 10 40 7 7 0 80 0 Negative

105 COMMUNITY ROOM 850 SF LEVEL 1 15 5 0.06 680 680 116 116 680 0 23.1 Neutral

106 SOFT LOBBY 158 SF LEVEL 1 2 5 0.06 55 100 17 17 100 0 24.3 Neutral

107 CORRIDOR 654 SF LEVEL 1 0 0 0.06 110 200 34 34 200 0 24.7 Neutral

108 VESTIBULE 32 SF LEVEL 1 0 0 0.06 10 10 2 2 10 0 23.8 Neutral

109 WOMEN'S LOCKERS 350 SF LEVEL 1 0 0 0 60 60 10 10 0 265 0 Negative

110 SHOWER ROOM 200 SF LEVEL 1 0 0 0 35 35 6 6 35 0 0 Neutral

111 FITNESS ROOM 787 SF LEVEL 1 8 20 0.06 310 1050 179 179 1050 0 24.7 Neutral

112 VESTIBULE 48 SF LEVEL 1 0 0 0.06 10 15 3 3 15 0 23.8 Neutral

113 WATER ROOM 28 SF LEVEL 1 0 0 0.12 5 20 3 3 20 0 21 Neutral

115 ELECTRIC ROOM 41 SF LEVEL 1 0 0 0.12 10 25 4 4 25 0 24.6 Neutral

116 MEN'S LOCKERS 1355 SF LEVEL 1 0 0 0 505 505 86 86 0 630 0 Negative

117 BREAK ROOM 370 SF LEVEL 1 10 5 0.06 185 360 61 61 360 0 25 Neutral

118 CORRIDOR 124 SF LEVEL 1 0 0 0.06 25 40 7 7 40 0 23.2 Neutral

119 RECEPTIONIST 478 SF LEVEL 1 5 5 0.06 145 270 46 46 270 0 24.8 Neutral

120 SOFT INTERVIEW ROOM 130 SF LEVEL 1 2 5 0.06 50 90 15 15 90 0 24.7 Neutral

121 JANITOR 81 SF LEVEL 1 0 0 0 15 15 3 3 0 25 0 Negative

122 CORRIDOR 482 SF LEVEL 1 0 0 0.06 110 150 26 26 150 0 24.1 Neutral

123 REPORT WRITING/ ROLL CALL 473 SF LEVEL 1 0 0 0 0 0 0 0 0 0 0 Neutral

126 CORPORALS OPEN OFFICE 332 SF LEVEL 1 4 5 0.06 350 350 60 60 350 0 14.3 Neutral

127 QUARTERMASTER 102 SF LEVEL 1 1 5 0.06 85 85 14 14 85 0 15.9 Neutral

128 SERGEANT 67 SF LEVEL 1 1 5 0.06 70 70 12 12 70 0 15.9 Neutral

129 SERGEANT 63 SF LEVEL 1 1 5 0.06 80 80 14 14 80 0 13.7 Neutral

130 SERGEANT 63 SF LEVEL 1 1 5 0.06 70 70 12 12 70 0 15.7 Neutral

131 SERGEANT 66 SF LEVEL 1 1 5 0.06 120 120 20 20 120 0 9.3 Neutral

132 BAG & TAG 217 SF LEVEL 1 0 0 0.06 65 65 11 11 65 0 25 Neutral

133 PROPERTY ROOM 900 SF LEVEL 1 0 0 0.12 150 550 94 94 550 0 24.5 Neutral

134 DRUG ROOM 160 SF LEVEL 1 0 0 0.12 30 100 17 17 0 150 24 Negative

135 ARMORY 170 SF LEVEL 1 1 5 0.06 40 75 13 13 75 0 24.6 Neutral

136 EVIDENCE PROCESSING 357 SF LEVEL 1 6 5 0.06 165 260 44 44 260 0 24.7 Neutral

137 CORRIDOR 77 SF LEVEL 1 0 0 0.06 15 25 4 4 25 0 21.3 Neutral

138 HARD INTERVIEW ROOM 106 SF LEVEL 1 2 5 0.06 50 80 14 14 80 0 25.1 Neutral

139 HARD INTERVIEW ROOM 104 SF LEVEL 1 2 5 0.06 50 80 14 14 80 0 25.1 Neutral

140 UNISEX 93 SF LEVEL 1 0 0 0 35 35 6 6 0 80 0 Negative

141 SALLYPORT 50 SF LEVEL 1 0 0 0.06 25 25 4 4 25 0 15 Neutral

142 PROCESSING 266 SF LEVEL 1 0 0 0.06 80 80 14 14 80 0 24.9 Neutral

143 HOLDING CELL 63 SF LEVEL 1 2 5 0.12 75 90 15 15 0 90 24.4 Neutral

144 HOLDING CELL (DUI) 122 SF LEVEL 1 3 5 0.12 85 150 26 26 0 150 24.7 Neutral

145 SALLYPORT 61 SF LEVEL 1 0 0 0.06 55 55 9 9 55 0 8.3 Neutral

146 STAFF VESTIBULE 107 SF LEVEL 1 0 0 0.06 75 75 13 13 0 40 10.7 Positive

147 MECHANICAL ROOM 256 SF LEVEL 1 0 0 0.12 310 310 38 38 310 0 12.4 Neutral

148 VEHICLE SALLYPORT 354 SF LEVEL 1 0 0 0 80 150 0 0 150 145 0 Negative

149 VEHICLE STORAGE 861 SF LEVEL 1 0 0 0 195 195 0 0 0 315 0 Negative

150 LAUNDRY/ DECON 110 SF LEVEL 1 0 0 0 35 35 6 6 35 0 0 Neutral

151 EVIDENCE GARAGE 392 SF LEVEL 1 0 0 0 100 100 0 0 100 135 0 Negative

152 ELECTRIC ROOM 120 SF LEVEL 1 0 0 0.12 370 370 18 18 370 0 4.9 Neutral

201 OPEN OFFICE 1085 SF LEVEL 2 6 5 0.06 515 515 88 88 515 0 23.1 Neutral

202 INVESTIGATIONS OPEN OFFICE 1321 SF LEVEL 2 7 5 0.06 1230 1230 209 209 1230 0 11.6 Neutral

203 CIS CASE ROOM 356 SF LEVEL 2 2 5 0.06 150 160 27 27 160 0 24.5 Neutral

204 CIS SERGEANT 175 SF LEVEL 2 1 5 0.06 280 280 48 48 280 0 6.9 Neutral

205 SPECIAL INSPECTIONS SERGEANT 175 SF LEVEL 2 1 5 0.06 350 350 60 60 350 0 5.5 Neutral

206 (1) LIEUTENANT 190 SF LEVEL 2 1 5 0.06 355 355 60 60 355 0 5.8 Neutral

207 VIDEO REDACTION 141 SF LEVEL 2 2 5 0.06 160 160 27 27 160 0 14.4 Neutral

208 (1) LIEUTENANT 193 SF LEVEL 2 1 5 0.06 355 355 60 60 355 0 5.8 Neutral

209 SMALL CONFERENCE 157 SF LEVEL 2 5 5 0.06 230 230 39 39 230 0 18.7 Neutral

210 (1) DEPUTY CHIEF 205 SF LEVEL 2 2 5 0.06 490 490 83 83 490 0 5.7 Neutral

211 POLICE CHIEF 274 SF LEVEL 2 1 5 0.06 700 700 119 119 700 0 3.8 Neutral

212 OPEN OFFICE 594 SF LEVEL 2 3 5 0.06 1065 1065 181 181 1065 0 5.9 Neutral

213 CONFERENCE 346 SF LEVEL 2 18 5 0.06 330 560 95 95 560 0 24.7 Neutral

214 (1) CORRIDOR 210 SF LEVEL 2 0 0 0.06 80 80 14 14 80 0 19.7 Neutral

215 (1) RECORDS STORAGE 449 SF LEVEL 2 1 5 0.06 155 160 27 27 160 0 24.9 Neutral

216 CORRIDOR 87 SF LEVEL 2 0 0 0.06 30 30 5 5 30 0 21.7 Neutral

217 RR 57 SF LEVEL 2 0 0 0 25 25 4 4 0 80 0 Negative

218 RR 57 SF LEVEL 2 0 0 0 25 25 4 4 0 80 0 Negative

220 COPY ROOM 171 SF LEVEL 2 0 0 0 190 190 32 32 190 0 0 Neutral

221 IT ROOM 124 SF LEVEL 2 0 0 0.12 390 390 19 19 390 0 4.8 Neutral

TOTAL 19170 SF

DC
MC
SD
CN
TS
C/B
FUSE
FLA
MCA
CP
[BLANK]

LOCAL DISCONNECT
MOTOR CONTROL (POWER)
DUCT SMOKE DETECTOR
CONTROLS
TOGGLE SWITCH
H.A.C.R. CIRCUIT BREAKER AT SOURCE PANELBOARD
FUSE AT LOCAL DISCONNECT (VERIFY FIELD RATING)
OPERATING FULL LOAD AMPS
MINIMUM CIRCUIT AMPACITY
CORD AND PLUG CONNECTION
HARD WIRED (WHEN INDICATED FOR DC TYPE)

EC
EX
FC
GC
HC
MFR
PC
OR

ELECTRICAL CONTRACTOR
EXISTING
FIRE PROTECTION CONTRACTOR
GENERAL CONTRACTOR
HVAC CONTRACTOR
MANUFACTURER
PLUMBING CONTRACTOR
OWNER OR OTHERS

CS
MCC
MG
MS
VFD
MSR
OV

COMBINATION STARTER
MOTOR CONTROL STARTER
MAGNETIC STARTER OR CONTACT
MANUAL STARTER
VARIABLE FREQUENCY DRIVE
MANUAL STARTER W/ CONTROL RELAY
OVERCURRENT PROTECTION

TC
CPT
BAS
LOW
LINE
RLINE
MAN
FA
CO
INT
ASD
DSD

TIMECLOCK
CONTROL POWER TRANSFORMER
BUILDING AUTOMATION SYSTEM
LOW VOLTAGE CONTROLS
LINE VOLTAGE CONTROLS
REVERSE ACTING LINE VOLTAGE
THERMOSTAT
MANUAL
FIRE ALARM
CARBON MONOXIDE SENSOR
INTEGRAL TO EQUIPMENT
AREA SMOKE DETECTOR...

WHERE SHORT CIRCUIT RATING
CODE REQUIRED VALUE INDICATES
"YES" APPLICABLE EQUIPMENT'S
SHORT CIRCUIT RATING SHALL
EXCEED THE AVAILABLE FAULT
CURRENT VALUE INDICATED.

ABBREVIATIONS CONTRACTOR TYPE MOTOR CONTROL TYPE CONTROL TYPE SHORT CIRCUIT RATING

HVAC ELECTRICAL COORDINATION SCHEDULE

CONNECTION

MARK DESCRIPTION VOLTAGE PHASE EMERGENCY HP WATTS HTG KW FLA MCA OCP

FED

FROM DC TYPE DC FURN DC INST DC WIRE MC TYPE MC FURN MC INST MC WIRE CN TYPE CN FURN CN INST CN WIRE

SHORT CIRCUIT

RATING CODE

REQUIRED?

AVAILABLE

FAULT

CURRENT

HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR LINE EC EC EC No 3117

EF-1 HVAC FAN 208 V 1 0.125 EC EC EC MG MFR MFR MFR BAS EC EC EC No 3153

EF-2 HVAC FAN 208 V 1 0.167 EC EC EC MG MFR MFR MFR BAS EC EC EC No 1912

EF-3 HVAC FAN 208 V 1 0.125 EC EC EC MG MFR MFR MFR BAS EC EC EC No 1456

EF-4 HVAC FAN 208 V 3 1 EC EC EC MG MFR MFR MFR BAS HC HC HC No 1210

EF-5 HVAC FAN 208 V 1 0.333 EC EC EC MG MFR MFR MFR BAS HC HC HC No 2283

EF-6 HVAC FAN 208 V 1 0.333 EC EC EC MG MFR MFR MFR LINE EC EC EC No 1381

EF-7 HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR LINE EC EC EC No 1490

EF-8 HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR LINE EC EC EC No 1030

EF-12 HVAC FAN 208 V 1 0.333 EC EC EC MG MFR MFR MFR LINE EC EC EC No 2914

EWH-1 ELECTRIC WALL HEATER 208 V 1 4.8 23.1 EC EC EC MG MFR MFR MFR LOW HC HC EC No 2079

EWH-2 ELECTRIC WALL HEATER 208 V 1 4 19.2 EC EC EC MG MFR MFR MFR LOW HC HC EC No 1814

EWH-3 ELECTRIC WALL HEATER 208 V 1 4 19.2 EC EC EC MG MFR MFR MFR LOW HC HC EC No 9079

HP-1 AIR SOURCE OUTDOOR HEAT PUMP 208 V 1 0.22 8.75 15 EC EC EC MG MFR MFR MFR BAS HC HC EC Yes 3509

HP-2 AIR SOURCE OUTDOOR HEAT PUMP 208 V 1 0.32 17.5 20 EC EC EC MG MFR MFR MFR BAS HC HC EC Yes 3189

HP-3 AIR SOURCE OUTDOOR HEAT PUMP 208 V 1 0.22 8.75 15 EC EC EC MG MFR MFR MFR BAS HC HC EC Yes 3182

RTU-1 PACKAGED ROOFTOP UNIT, ELECTRIC HEAT 208 V 3 214 250 EC EC EC MG MFR MFR MFR LOW HC HC HC Yes 9706

SEF-1 HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR BAS HC HC HC No 1156

SF-1 HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR LINE EC EC EC No 1793

UH-1 GAS FIRED UNIT HEATER 120 V 1 0.02 8.8 1.9 15 EC EC EC MG MFR MFR MFR LOW HC HC EC No 1553

UH-2 GAS FIRED UNIT HEATER 120 V 1 0.03 13.2 2.4 15 EC EC EC MG MFR MFR MFR LOW HC HC EC No 875

UH-3 GAS FIRED UNIT HEATER 208 V 3 0.03 13.2 2.4 15 EC EC EC MG MFR MFR MFR LOW HC HC EC No 5506

UH-4 GAS FIRED UNIT HEATER 208 V 3 0.03 13.2 2.4 15 EC EC EC MG MFR MFR MFR LOW HC HC EC No 1682

V1-01 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 5 EC EC EC -- -- -- -- BAS HC HC HC No 573

V1-02 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 4.5 EC EC EC -- -- -- -- BAS HC HC HC No 544

V1-03 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 699

V1-04 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 2 EC EC EC -- -- -- -- BAS HC HC HC No 1009

V1-05 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 9.5 EC EC EC -- -- -- -- BAS HC HC HC No 4852

V1-06 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 3.5 EC EC EC -- -- -- -- BAS HC HC HC No 1141

V1-07 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 4987

V1-08 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 1165

V1-09 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 1354

V1-10 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 1368

V1-11 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No

V1-12 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 1228

V1-13 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 1730

V1-14 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 2.5 EC EC EC -- -- -- -- BAS HC HC HC No 2873

V1-15 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 0.5 EC EC EC -- -- -- -- BAS HC HC HC No 3167

V1-17 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 4.5 EC EC EC -- -- -- -- BAS HC HC HC No 4739

V1-18 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 2 EC EC EC -- -- -- -- BAS HC HC HC No 1990

V1-19 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 1.5 EC EC EC -- -- -- -- BAS HC HC HC No 2358

V1-20 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3.5 EC EC EC -- -- -- -- BAS HC HC HC No 2970

V1-21 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 4640

V1-22 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 3213

V1-23 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 6 EC EC EC -- -- -- -- BAS HC HC HC No 4448

V1-24 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 4.5 EC EC EC -- -- -- -- BAS HC HC HC No 3190

V1-25 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 6.5 EC EC EC -- -- -- -- BAS HC HC HC No 4837

V1-26 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 3318

V1-27 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 5 EC EC EC -- -- -- -- BAS HC HC HC No 5406

V1-28 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 2236

V1-29 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 8 EC EC EC -- -- -- -- BAS HC HC HC No 4083

V1-30 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 2.5 EC EC EC -- -- -- -- BAS HC HC HC No 1126

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC AIR TERMINAL UNIT SCHEDULE

EQUIPMENT MARK DESCRIPTION DUCT CONN (in) MANUFACTURER MODEL MAX CFM MIN CFM HMIN CFM HTG MBH EMERGENCY ELECTRIC CONNECTION SUMMARY

V1-01 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 445 223 445 17 NO V1-01 - 208V/3PH, 5 KW HTG

V1-02 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 8 TITUS DESV 680 340 375 14 NO V1-02 - 208V/3PH, 4.5 KW HTG

V1-03 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 5 TITUS DESV 270 135 52 2 NO V1-03 - 120V/1PH, 1 KW HTG

V1-04 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 345 173 107 4 NO V1-04 - 208V/3PH, 2 KW HTG

V1-05 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 16 TITUS DESV 2400 2400 2400 30 NO V1-05 - 208V/3PH, 9.5 KW HTG

V1-06 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 9 TITUS DESV 400 400 400 10 NO V1-06 - 208V/3PH, 3.5 KW HTG

V1-07 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 10 TITUS DESV 1050 525 198 7 NO V1-07 - 208V/3PH, 3 KW HTG

V1-08 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 360 180 40 1 NO V1-08 - 120V/1PH, 1 KW HTG

V1-09 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 150 75 117 4 NO V1-09 - 120V/1PH, 1 KW HTG

V1-10 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 5 TITUS DESV 220 110 84 3 NO V1-10 - 120V/1PH, 1 KW HTG

V1-11 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 120 60 86 3 NO V1-11 - 120V/1PH, 1 KW HTG

V1-12 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 85 43 66 2 NO V1-12 - 120V/1PH, 1 KW HTG

V1-13 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 350 175 256 10 NO V1-13 - 208V/3PH, 3 KW HTG

V1-14 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 5 TITUS DESV 320 160 224 8 NO V1-14 - 208V/3PH, 2.5 KW HTG

V1-15 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 160 80 50 2 NO V1-15 - 120V/1PH, 0.5 KW HTG

V1-17 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 340 170 340 17 NO V1-17 - 208V/3PH, 4.5 KW HTG

V1-18 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 170 85 170 10 NO V1-18 - 208V/3PH, 2 KW HTG

V1-19 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 140 70 139 5 NO V1-19 - 120V/1PH, 1.5 KW HTG

V1-20 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 8 TITUS DESV 650 325 135 5 NO V1-20 - 208V/3PH, 3.5 KW HTG

V1-21 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 7 TITUS DESV 510 255 264 10 NO V1-21 - 208V/3PH, 3 KW HTG

V1-22 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 7 TITUS DESV 560 280 54 2 NO V1-22 - 208V/3PH, 3 KW HTG

V1-23 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 10 TITUS DESV 1065 533 535 20 NO V1-23 - 208V/3PH, 6 KW HTG

V1-24 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 8 TITUS DESV 700 350 398 15 NO V1-24 - 208V/3PH, 4.5 KW HTG

V1-25 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 10 TITUS DESV 1075 538 554 21 NO V1-25 - 208V/3PH, 6.5 KW HTG

V1-26 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 7 TITUS DESV 515 258 250 9 NO V1-26 - 208V/3PH, 3 KW HTG

V1-27 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 9 TITUS DESV 865 433 392 15 NO V1-27 - 208V/3PH, 5 KW HTG

V1-28 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 160 80 99 4 NO V1-28 - 120V/1PH, 1 KW HTG

V1-29 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 10 TITUS DESV 1230 615 707 27 NO V1-29 - 208V/3PH, 8 KW HTG

V1-30 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 5 TITUS DESV 280 140 217 8 NO V1-30 - 208V/3PH, 2.5 KW HTG

15615 9211 9154

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC FANS SCHEDULE

EQUIPMENT MARK DESCRIPTION WEIGHT (lbs) MANUFACTURER MODEL ESP (in WC) EMERGENCY ELECTRIC CONNECTION SUMMARY

EF-1 HVAC FAN 53 LOREN COOK 90C15DH 0.5 NO EF-1 - 208V/1PH, 0.125 HP

EF-2 HVAC FAN 53 LOREN COOK 120C11D 0.5 NO EF-2 - 208V/1PH, 0.1667 HP

EF-3 HVAC FAN 53 LOREN COOK 90C15DH 0.5 NO EF-3 - 208V/1PH, 0.125 HP

EF-4 HVAC FAN 0 LOREN COOK DB-10 1 NO EF-4 - 208V/3PH, 1 HP

EF-5 HVAC FAN 53 LOREN COOK 100 ACEB 1 NO EF-5 - 208V/1PH, 0.333 HP

EF-6 HVAC FAN 53 LOREN COOK 100 ACEB 0.75 YES EF-6 - 208V/1PH, 0.333 HP

EF-7 HVAC FAN 53 LOREN COOK DB-8 0.75 YES EF-7 - 120V/1PH, 0.5 HP

EF-8 HVAC FAN 53 LOREN COOK DB-8 0.75 YES EF-8 - 120V/1PH, 0.5 HP

EF-9 HVAC FAN 16 LOREN COOK GN-188 0.5 YES EF-9 - 240V/1PH, 99 W, 0.04 HP

EF-10 HVAC FAN 53 LOREN COOK 60 ACEB 0.75 YES EF-12 - 208V/1PH, 0.333 HP

SEF-1 HVAC FAN 53 LOREN COOK DB-8 1 NO SEF-1 - 120V/1PH, 0.5 HP

SF-1 HVAC FAN 53 LOREN COOK DB-8 0.75 YES SF-1 - 120V/1PH, 0.5 HP

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC AIR SOURCE UNITARY HEAT PUMP SCHEDULE

EQUIPMENT MARK DESCRIPTION WEIGHT (lbs) MANUFACTURER MODEL MIN COP EER SEER NOMINAL TONS CLG MBH CLG SENS HTG MBH ELECTRIC CONNECTION SUMMARY AVAILABLE FAULT CURRENT

HP-1 AIR SOURCE OUTDOOR HEAT PUMP 75 DAIKIN RXS12LVJU 4.35 12.8 23.0 1 8 8 2 HP-1 - 208V/1PH, 0.22A FLA, 8.75 MCA, 15A OCP 3509

HP-2 AIR SOURCE OUTDOOR HEAT PUMP 75 DAIKIN RXS24LVJU 3.37 12.5 20.0 2 2 2 17 HP-2 - 208V/1PH, 0.32A FLA, 17.5 MCA, 20A OCP 3189

HP-3 AIR SOURCE OUTDOOR HEAT PUMP 75 DAIKIN RXS12LVJU 4.35 12.8 23.0 1 9 8 3 HP-3 - 208V/1PH, 0.22A FLA, 8.75 MCA, 15A OCP 3182

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC DUCTLESS SPLIT SYSTEMS (INDOOR UNITS) SCHEDULE

EQUIPMENT MARK DESCRIPTION FED FROM MANUFACTURER MODEL

NOMINAL

TONS

MAT CLG

DB (Deg F)

MAT CLG

WB (Deg F) CLG MBH CLG SENS (mbh) LAT CLG DB (Deg F) LAT CLG WB (Deg F) HTG MBH LAT HTG (Deg F) ELECTRIC CONNECTION SUMMARY

DS-1 DUCTLESS SPLIT INDOOR UNIT HP-1 DAIKIN FTXS12LVJU 1 77 64 8 8 55 54 2 90 DS-1 - 208V/1PH, 23 W, 0.15A FLA, 8.75 MCA, 15A OCP

DS-2 DUCTLESS SPLIT INDOOR UNIT HP-2 DAIKIN FTXS24LVJU 2 76 64 2 2 55 54 17 90 DS-2 - 208V/1PH, 48 W, 0.57A FLA, 17.5 MCA, 20A OCP

DS-3 DUCTLESS SPLIT INDOOR UNIT HP-3 DAIKIN FTXS12LVJU 1 77 64 9 8 55 54 3 90 DS-3 - 208V/1PH, 23 W, 0.15A FLA, 8.75 MCA, 15A OCP

CROOF
CWALL
CPART
CGLASS
CSOLAR
CLIGHTS
CEQUIP
CPSENS

SENSIBLE HEAT GAIN FROM ROOF
SENSIBLE HEAT GAIN FROM EXTERIOR WALLS
SENSIBLE HEAT GAIN FROM PARITIONS
SENSIBLE HEAT GAIN FROM GLAZING
SENSIBLE HEAT GAIN FROM SOLAR GAIN THROGH GLAZING
SENSIBLE HEAT GAIN FROM INTERIOR LIGHTING
SENSIBLE HEAT GAIN FROM PLUG LOADS, COMPUTERS, ETC.
SENSIBLE HEAT GAIN FROM PEOPLE

CSSENS
CFAN
COAS
CTSENS
CPLAT
COAL
CTLAT
CTOT

TOTAL SENSIBLE HEAT GAIN TO SPACE
SENSIBLE HEAT GAIN FROM AIR HANDLER FAN
SENSIBLE HEAT GAIN FROM OUTDOOR VENTILATION AIR
TOTAL SENSIBLE HEAT GAIN
LATENT HEAT GAIN FROM PEOPLE
LATENT HEAT  GAIN FROM OUTDOOR VENTILATION AIR
TOTAL LATENT HEAT GAIN
TOTAL HEAT GAIN (SENSIBLE + LATENT)

HROOF
HWALL
HPART
HGLASS
HSLAB
HSPACE
HOA
HTOT

HEAT LOSS FROM ROOF
HEAT LOSS FROM EXTERIOR WALLS
HEAT LOSS FROM PARTITIONS
HEAT LOSS FROM GLAZING
HEAT LOSS FROM SLAB
TOTAL HEAT LOSS FROM SPACE
HEAT LOSS FROM OUTDOOR VENTILATION AIR
TOTAL HEAT LOSS

COOLING LOAD BREAKDOWN HEATING LOAD BREAKDOWN

THE HEATING AND COOLING LOAD CALCULATIONS ARE BASED ON THE RTS (RADIANT TIME SERIES) METHOD.  ASSUMPTIONS AND EXECUTION OF THESE METHODS ARE PER ASHRAE 183-2007
STANDARD FOR PEAK COOLING AND HEATING LOAD CALCULATIONS IN BUILDINGS EXCEPT LOW-RISE RESIDENTAL BUILDINGS.

HVAC LOAD SCHEDULE

EQUIPMENT MARK CROOF CWALL CPART CGLASS CSOLAR CLIGHTS CEQUIP CPSENS CSSENS CFAN COAS CTSENS CPLAT COAL CTLAT CTOT HROOF HWALL HPART HGLASS HSPACE HSLAB HOA HTOT

DS-1 - HP-1 0.15 0.15 0 0 0 0.41 6.82 0 7.54 0 0.3 7.84 0 0.48 0.48 8.32 0.32 0.51 0 0 20.2 0.34 1.26 2.42

DS-2 - HP-2 0.44 0.24 0 0 0 1.34 0 0 2.02 0 0 2.02 0 0 0 2.02 0.92 0.83 0 0 43.97 1.1 0 17.24

DS-3 - HP-3 0.14 0.39 0 0 0 0.63 6.81 0 7.98 0 0.31 8.29 0 0.5 0.5 8.78 0.3 1.34 0 0 23.67 0 1.3 2.94

HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG KLH Manufacturer KLH Model FACE Size MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE

CD-1 TITUS OMNI 24"x24" 6"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-2 TITUS OMNI 24"x24" 8"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-3 TITUS OMNI 24"x24" 10"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-4 TITUS OMNI 24"x24" 12"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-5 TITUS OMNI 24"x24" 14"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-6 TITUS OMNI 12"x12" 6"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-7 TITUS OMNI 12"x12" 8"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-1 TITUS 45F 12"x12" 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-2 TITUS 45F 6"x6" 6"x6" DUCT ALUMINUM METALESCENT ALUM. BAKED ENAMEL OPPOSED BLADE SURFACE MOUNT

ER-3 TITUS 45F 24"x24" 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-4 KEES SEG-8 12"x12" 12"x12" CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-5 TITUS 45F 12"x12" 12"x12" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

LD-1 TITUS FL-10 4'-0"-(2) 1" SLOT 8"ø CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING

OR-1 TITUS OMNI 24"x24" 24"x24" CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RR-1 TITUS 45F 24"x24" 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RR-2 TITUS 45F 24"x12" 24"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RR-3 TITUS 23RL 16"x6" 16"x6" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-4 TITUS SGF 18"x8" 18"x8" DUCT ALUMINUM METALESCENT ALUM. BAKED ENAMEL SCOOP DAMPER SURFACE MOUNT

RR-5 TITUS 23RL <varies> <varies> SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-6 TITUS 23RL 24"x12" 24"x12" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-1 TITUS S301FS 12"x6" 12"x6" DUCT ALUMINUM METALESCENT ALUM. BAKED ENAMEL SCOOP DAMPER SURFACE MOUNT

SR-2 TITUS 272FL 8"x8" 8"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-3 TITUS 272FL 10"x10" 10"x10" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING

SR-4 KEES SEG-8 10"x10" 10"x10" CEILING STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-5 TITUS 272FL 22"x10" 22"x10" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

SR-6 TITUS 272FL 22"x22" 22"x22" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

SR-7 TITUS 272FL 10"x10" 10"x10" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

HVAC LOUVER SCHEDULE
TAG DESCRIPTION MANUFACTURER MODEL FACE SIZE FREE AREA MATERIAL FINISH

L-1 EXHAUST LOUVER POTTORFF XAV-545 36"x36" 4.28 SF ALUMINUM METALESCENT ALUM. BAKED ENAMEL

L-2 INTAKE LOUVER POTTORFF XAV-545 36"x18" 1.97 SF ALUMINUM METALESCENT ALUM. BAKED ENAMEL

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC WALL HEATERS SCHEDULE

EQUIPMENT MARK DESCRIPTION LOCATION STATUS MANUFACTURER MODEL HTG MBH ELECTRIC CONNECTION SUMMARY AVAILABLE FAULT CURRENT

EWH-1 ELECTRIC WALL HEATER VESTIBULE 101 NEW QMARK CWH3508F 16 EWH-1 - 208V/1PH, 4.8 KW HTG, 23.1A FLA 2079

EWH-2 ELECTRIC WALL HEATER STAIR 125 NEW QMARK CWH3408F 14 EWH-2 - 208V/1PH, 4 KW HTG, 19.2A FLA 1814

EWH-3 ELECTRIC WALL HEATER STAFF VESTIBULE 146 NEW QMARK CWH3408F 14 EWH-3 - 208V/1PH, 4 KW HTG, 19.2A FLA 9079

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC GAS-FIRED UNIT HEATERS SCHEDULE

EQUIPMENT

MARK DESCRIPTION MANUFACTURER MODEL HTG MBH

MIN HTG

AFUE GAS HTG IN (mbh) GAS HTG OUT (mbh) MAX GAS PRESSURE (in WC) ELECTRIC CONNECTION SUMMARY

AVAILABLE

FAULT CURRENT

UH-1 GAS FIRED UNIT HEATER REZNOR UDX030 30 82 30 24.6 14 UH-1 - 120V/1PH, 8.8 KW HTG, 0.02 HP, 1.9A FLA, 15A OCP 1553

UH-2 GAS FIRED UNIT HEATER REZNOR UDX045 32 83 45 37.35 14 UH-2 - 120V/1PH, 13.2 KW HTG, 0.03 HP, 2.4A FLA, 15A OCP 875

UH-3 GAS FIRED UNIT HEATER REZNOR UDX045 35 83 45 37.35 14 UH-3 - 120V/1PH, 13.2 KW HTG, 0.03 HP, 2.4A FLA, 15A OCP 5506

UH-4 GAS FIRED UNIT HEATER REZNOR UDX045 35 83 45 37.35 14 UH-4 - 120V/1PH, 13.2 KW HTG, 0.03 HP, 2.4A FLA, 15A OCP 1682

TOTALS

P2

P2

P2
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CES RAL

17.  DUCT FLANGES
18.  BASE RAIL
19.  HUMIDIFIER
20.  CO2 SENSORS

21.  ECON POWERED EXHAUST
22.  ECON BAROMETRIC RELIEF
23.  HOT GAS REHEAT COIL
24.  SHAFT GROUNDING BRUSHES

HVAC ACCESSORIES

ACCESSORIES:

1.  MOTOR DAMPER
2.  ECONOMIZER
3.  ROOF CURB
4.  HAIL GUARDS

5.  INTAKE HOOD
6.  VIBRATION ISOLATION
7.  FLAT FILTER
8.  FILTER/MIXING BOX

9.  ACCESS DOOR
10.  FLEX CONNECTIONS
11.  MOUNTING COLLAR
12.  HOT GAS BYPASS

13.  FACE/BYPASS DAMPER
14.  CONDENSATE PUMP
15.  MOTOR GUARD
16.  GREASE TRAP

NO. DATE ISSUED / REVISION

09/22/2023 DD SET

12/13/2023 90% SET

P1 01/04/2024 ADDENDUM P1

P2 01/09/2024 ADDENDUM P2

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC ROOFTOP UNITS SCHEDULE

EQUIPMENT

MARK DESCRIPTION

WEIGHT

(lbs) MANUFACTURER MODEL MIN EER CFM

ESP (in

WC)

BHP

(hp) OACFM

NOMINAL

TONS

MAT CLG

DB (Deg F)

MAT CLG

WB (Deg F)

CLG

MBH

CLG SENS

(mbh)

LAT DB

(Deg F)

LAT CLG

WB (Deg F)

MAT HTG

(Deg F)

HTG

MBH

MIN HTG

AFUE

GAS HTG

IN (mbh)

GAS HTG

OUT (mbh)

MIN GAS

PRESSURE (in WC)

MAX GAS

PRESSURE (in WC) EMERGENCY ELECTRIC CONNECTION SUMMARY

AVAILABLE

FAULT CURRENT ACCESSORIES

RTU-1 PACKAGED ROOFTOP UNIT, ELECTRIC HEAT 5326 DAIKIN MPS040F 9.8 13485 1.5 7.6 2294 40 78 66 414 326 55 54 60 309 81 300 243 7 14 NO RTU-1 - 208V/3PH, 214 MCA, 250A OCP 9706

HVAC VENTILATION SCHEDULE

NUMBER NAME AREA LEVEL PEOPLE

OA PER

PERSON

OA PER

SQ FT. REQ SUP ACT SUP REQ OA ACT OA ACT RET ACT EXH CRIT OA PRESSURE

101 VESTIBULE 103 SF LEVEL 1 0 0 0.06 345 65 11 11 65 0 11.8 Neutral

102 SAFE ROOM 161 SF LEVEL 1 2 5 0.06 60 100 17 17 100 0 24.6 Neutral

103 HARD LOBBY 216 SF LEVEL 1 3 5 0.06 75 140 24 24 140 0 25 Neutral

104 UNISEX 44 SF LEVEL 1 0 0 0 10 40 7 7 0 80 0 Negative

105 COMMUNITY ROOM 850 SF LEVEL 1 15 5 0.06 680 680 116 116 680 0 23.1 Neutral

106 SOFT LOBBY 158 SF LEVEL 1 2 5 0.06 55 100 17 17 100 0 24.3 Neutral

107 CORRIDOR 654 SF LEVEL 1 0 0 0.06 110 200 34 34 200 0 24.7 Neutral

108 VESTIBULE 32 SF LEVEL 1 0 0 0.06 10 10 2 2 10 0 23.8 Neutral

109 WOMEN'S LOCKERS 350 SF LEVEL 1 0 0 0 60 60 10 10 0 265 0 Negative

110 SHOWER ROOM 200 SF LEVEL 1 0 0 0 35 35 6 6 35 0 0 Neutral

111 FITNESS ROOM 787 SF LEVEL 1 8 20 0.06 310 1050 179 179 1050 0 24.7 Neutral

112 VESTIBULE 48 SF LEVEL 1 0 0 0.06 10 15 3 3 15 0 23.8 Neutral

113 WATER ROOM 28 SF LEVEL 1 0 0 0.12 5 20 3 3 20 0 21 Neutral

115 ELECTRIC ROOM 41 SF LEVEL 1 0 0 0.12 10 25 4 4 25 0 24.6 Neutral

116 MEN'S LOCKERS 1355 SF LEVEL 1 0 0 0 505 505 86 86 0 630 0 Negative

117 BREAK ROOM 370 SF LEVEL 1 10 5 0.06 185 360 61 61 360 0 25 Neutral

118 CORRIDOR 124 SF LEVEL 1 0 0 0.06 25 40 7 7 40 0 23.2 Neutral

119 RECEPTIONIST 478 SF LEVEL 1 5 5 0.06 145 270 46 46 270 0 24.8 Neutral

120 SOFT INTERVIEW ROOM 130 SF LEVEL 1 2 5 0.06 50 90 15 15 90 0 24.7 Neutral

121 JANITOR 81 SF LEVEL 1 0 0 0 15 15 3 3 0 25 0 Negative

122 CORRIDOR 482 SF LEVEL 1 0 0 0.06 110 150 26 26 150 0 24.1 Neutral

123 REPORT WRITING/ ROLL CALL 473 SF LEVEL 1 0 0 0 0 0 0 0 0 0 0 Neutral

126 CORPORALS OPEN OFFICE 332 SF LEVEL 1 4 5 0.06 350 350 60 60 350 0 14.3 Neutral

127 QUARTERMASTER 102 SF LEVEL 1 1 5 0.06 85 85 14 14 85 0 15.9 Neutral

128 SERGEANT 67 SF LEVEL 1 1 5 0.06 70 70 12 12 70 0 15.9 Neutral

129 SERGEANT 63 SF LEVEL 1 1 5 0.06 80 80 14 14 80 0 13.7 Neutral

130 SERGEANT 63 SF LEVEL 1 1 5 0.06 70 70 12 12 70 0 15.7 Neutral

131 SERGEANT 66 SF LEVEL 1 1 5 0.06 120 120 20 20 120 0 9.3 Neutral

132 BAG & TAG 217 SF LEVEL 1 0 0 0.06 65 65 11 11 65 0 25 Neutral

133 PROPERTY ROOM 900 SF LEVEL 1 0 0 0.12 150 550 94 94 550 0 24.5 Neutral

134 DRUG ROOM 160 SF LEVEL 1 0 0 0.12 30 100 17 17 0 150 24 Negative

135 ARMORY 170 SF LEVEL 1 1 5 0.06 40 75 13 13 75 0 24.6 Neutral

136 EVIDENCE PROCESSING 357 SF LEVEL 1 6 5 0.06 165 260 44 44 260 0 24.7 Neutral

137 CORRIDOR 77 SF LEVEL 1 0 0 0.06 15 25 4 4 25 0 21.3 Neutral

138 HARD INTERVIEW ROOM 106 SF LEVEL 1 2 5 0.06 50 80 14 14 80 0 25.1 Neutral

139 HARD INTERVIEW ROOM 104 SF LEVEL 1 2 5 0.06 50 80 14 14 80 0 25.1 Neutral

140 UNISEX 93 SF LEVEL 1 0 0 0 35 35 6 6 0 80 0 Negative

141 SALLYPORT 50 SF LEVEL 1 0 0 0.06 25 25 4 4 25 0 15 Neutral

142 PROCESSING 266 SF LEVEL 1 0 0 0.06 80 80 14 14 80 0 24.9 Neutral

143 HOLDING CELL 63 SF LEVEL 1 2 5 0.12 75 90 15 15 0 90 24.4 Neutral

144 HOLDING CELL (DUI) 122 SF LEVEL 1 3 5 0.12 85 150 26 26 0 150 24.7 Neutral

145 SALLYPORT 61 SF LEVEL 1 0 0 0.06 55 55 9 9 55 0 8.3 Neutral

146 STAFF VESTIBULE 107 SF LEVEL 1 0 0 0.06 75 75 13 13 0 40 10.7 Positive

147 MECHANICAL ROOM 256 SF LEVEL 1 0 0 0.12 310 310 38 38 310 0 12.4 Neutral

148 VEHICLE SALLYPORT 354 SF LEVEL 1 0 0 0 80 150 0 0 150 145 0 Negative

149 VEHICLE STORAGE 861 SF LEVEL 1 0 0 0 195 195 0 0 0 315 0 Negative

150 LAUNDRY/ DECON 110 SF LEVEL 1 0 0 0 35 35 6 6 35 0 0 Neutral

151 EVIDENCE GARAGE 392 SF LEVEL 1 0 0 0 100 100 0 0 100 135 0 Negative

152 ELECTRIC ROOM 120 SF LEVEL 1 0 0 0.12 370 370 18 18 370 0 4.9 Neutral

201 OPEN OFFICE 1085 SF LEVEL 2 6 5 0.06 515 515 88 88 515 0 23.1 Neutral

202 INVESTIGATIONS OPEN OFFICE 1321 SF LEVEL 2 7 5 0.06 1230 1230 209 209 1230 0 11.6 Neutral

203 CIS CASE ROOM 356 SF LEVEL 2 2 5 0.06 150 160 27 27 160 0 24.5 Neutral

204 CIS SERGEANT 175 SF LEVEL 2 1 5 0.06 280 280 48 48 280 0 6.9 Neutral

205 SPECIAL INSPECTIONS SERGEANT 175 SF LEVEL 2 1 5 0.06 350 350 60 60 350 0 5.5 Neutral

206 (1) LIEUTENANT 190 SF LEVEL 2 1 5 0.06 355 355 60 60 355 0 5.8 Neutral

207 VIDEO REDACTION 141 SF LEVEL 2 2 5 0.06 160 160 27 27 160 0 14.4 Neutral

208 (1) LIEUTENANT 193 SF LEVEL 2 1 5 0.06 355 355 60 60 355 0 5.8 Neutral

209 SMALL CONFERENCE 157 SF LEVEL 2 5 5 0.06 230 230 39 39 230 0 18.7 Neutral

210 (1) DEPUTY CHIEF 205 SF LEVEL 2 2 5 0.06 490 490 83 83 490 0 5.7 Neutral

211 POLICE CHIEF 274 SF LEVEL 2 1 5 0.06 700 700 119 119 700 0 3.8 Neutral

212 OPEN OFFICE 594 SF LEVEL 2 3 5 0.06 1065 1065 181 181 1065 0 5.9 Neutral

213 CONFERENCE 346 SF LEVEL 2 18 5 0.06 330 560 95 95 560 0 24.7 Neutral

214 (1) CORRIDOR 210 SF LEVEL 2 0 0 0.06 80 80 14 14 80 0 19.7 Neutral

215 (1) RECORDS STORAGE 449 SF LEVEL 2 1 5 0.06 155 160 27 27 160 0 24.9 Neutral

216 CORRIDOR 87 SF LEVEL 2 0 0 0.06 30 30 5 5 30 0 21.7 Neutral

217 RR 57 SF LEVEL 2 0 0 0 25 25 4 4 0 80 0 Negative

218 RR 57 SF LEVEL 2 0 0 0 25 25 4 4 0 80 0 Negative

220 COPY ROOM 171 SF LEVEL 2 0 0 0 190 190 32 32 190 0 0 Neutral

221 IT ROOM 124 SF LEVEL 2 0 0 0.12 390 390 19 19 390 0 4.8 Neutral

TOTAL 19170 SF

DC
MC
SD
CN
TS
C/B
FUSE
FLA
MCA
CP
[BLANK]

LOCAL DISCONNECT
MOTOR CONTROL (POWER)
DUCT SMOKE DETECTOR
CONTROLS
TOGGLE SWITCH
H.A.C.R. CIRCUIT BREAKER AT SOURCE PANELBOARD
FUSE AT LOCAL DISCONNECT (VERIFY FIELD RATING)
OPERATING FULL LOAD AMPS
MINIMUM CIRCUIT AMPACITY
CORD AND PLUG CONNECTION
HARD WIRED (WHEN INDICATED FOR DC TYPE)

EC
EX
FC
GC
HC
MFR
PC
OR

ELECTRICAL CONTRACTOR
EXISTING
FIRE PROTECTION CONTRACTOR
GENERAL CONTRACTOR
HVAC CONTRACTOR
MANUFACTURER
PLUMBING CONTRACTOR
OWNER OR OTHERS

CS
MCC
MG
MS
VFD
MSR
OV

COMBINATION STARTER
MOTOR CONTROL STARTER
MAGNETIC STARTER OR CONTACT
MANUAL STARTER
VARIABLE FREQUENCY DRIVE
MANUAL STARTER W/ CONTROL RELAY
OVERCURRENT PROTECTION

TC
CPT
BAS
LOW
LINE
RLINE
MAN
FA
CO
INT
ASD
DSD

TIMECLOCK
CONTROL POWER TRANSFORMER
BUILDING AUTOMATION SYSTEM
LOW VOLTAGE CONTROLS
LINE VOLTAGE CONTROLS
REVERSE ACTING LINE VOLTAGE
THERMOSTAT
MANUAL
FIRE ALARM
CARBON MONOXIDE SENSOR
INTEGRAL TO EQUIPMENT
AREA SMOKE DETECTOR...

WHERE SHORT CIRCUIT RATING
CODE REQUIRED VALUE INDICATES
"YES" APPLICABLE EQUIPMENT'S
SHORT CIRCUIT RATING SHALL
EXCEED THE AVAILABLE FAULT
CURRENT VALUE INDICATED.

ABBREVIATIONS CONTRACTOR TYPE MOTOR CONTROL TYPE CONTROL TYPE SHORT CIRCUIT RATING

HVAC ELECTRICAL COORDINATION SCHEDULE

CONNECTION

MARK DESCRIPTION VOLTAGE PHASE EMERGENCY HP WATTS HTG KW FLA MCA OCP

FED

FROM DC TYPE DC FURN DC INST DC WIRE MC TYPE MC FURN MC INST MC WIRE CN TYPE CN FURN CN INST CN WIRE

SHORT CIRCUIT

RATING CODE

REQUIRED?

AVAILABLE

FAULT

CURRENT

HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR LINE EC EC EC No 3117

EF-1 HVAC FAN 208 V 1 0.125 EC EC EC MG MFR MFR MFR BAS EC EC EC No 3153

EF-2 HVAC FAN 208 V 1 0.167 EC EC EC MG MFR MFR MFR BAS EC EC EC No 1912

EF-3 HVAC FAN 208 V 1 0.125 EC EC EC MG MFR MFR MFR BAS EC EC EC No 1456

EF-4 HVAC FAN 208 V 3 1 EC EC EC MG MFR MFR MFR BAS HC HC HC No 1210

EF-5 HVAC FAN 208 V 1 0.333 EC EC EC MG MFR MFR MFR BAS HC HC HC No 2283

EF-6 HVAC FAN 208 V 1 0.333 EC EC EC MG MFR MFR MFR LINE EC EC EC No 1381

EF-7 HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR LINE EC EC EC No 1490

EF-8 HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR LINE EC EC EC No 1030

EF-12 HVAC FAN 208 V 1 0.333 EC EC EC MG MFR MFR MFR LINE EC EC EC No 2914

EWH-1 ELECTRIC WALL HEATER 208 V 1 4.8 23.1 EC EC EC MG MFR MFR MFR LOW HC HC EC No 2079

EWH-2 ELECTRIC WALL HEATER 208 V 1 4 19.2 EC EC EC MG MFR MFR MFR LOW HC HC EC No 1814

EWH-3 ELECTRIC WALL HEATER 208 V 1 4 19.2 EC EC EC MG MFR MFR MFR LOW HC HC EC No 9079

HP-1 AIR SOURCE OUTDOOR HEAT PUMP 208 V 1 0.22 8.75 15 EC EC EC MG MFR MFR MFR BAS HC HC EC Yes 3509

HP-2 AIR SOURCE OUTDOOR HEAT PUMP 208 V 1 0.32 17.5 20 EC EC EC MG MFR MFR MFR BAS HC HC EC Yes 3189

HP-3 AIR SOURCE OUTDOOR HEAT PUMP 208 V 1 0.22 8.75 15 EC EC EC MG MFR MFR MFR BAS HC HC EC Yes 3182

RTU-1 PACKAGED ROOFTOP UNIT, ELECTRIC HEAT 208 V 3 214 250 EC EC EC MG MFR MFR MFR LOW HC HC HC Yes 9706

SEF-1 HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR BAS HC HC HC No 1156

SF-1 HVAC FAN 120 V 1 0.5 EC EC EC MG MFR MFR MFR LINE EC EC EC No 1793

UH-1 GAS FIRED UNIT HEATER 120 V 1 0.02 8.8 1.9 15 EC EC EC MG MFR MFR MFR LOW HC HC EC No 1553

UH-2 GAS FIRED UNIT HEATER 120 V 1 0.03 13.2 2.4 15 EC EC EC MG MFR MFR MFR LOW HC HC EC No 875

UH-3 GAS FIRED UNIT HEATER 208 V 3 0.03 13.2 2.4 15 EC EC EC MG MFR MFR MFR LOW HC HC EC No 5506

UH-4 GAS FIRED UNIT HEATER 208 V 3 0.03 13.2 2.4 15 EC EC EC MG MFR MFR MFR LOW HC HC EC No 1682

V1-01 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 5 EC EC EC -- -- -- -- BAS HC HC HC No 573

V1-02 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 4.5 EC EC EC -- -- -- -- BAS HC HC HC No 544

V1-03 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 699

V1-04 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 2 EC EC EC -- -- -- -- BAS HC HC HC No 1009

V1-05 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 9.5 EC EC EC -- -- -- -- BAS HC HC HC No 4852

V1-06 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 3 3.5 EC EC EC -- -- -- -- BAS HC HC HC No 1141

V1-07 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 4987

V1-08 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 1165

V1-09 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 1354

V1-10 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 1368

V1-11 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No

V1-12 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 1228

V1-13 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 1730

V1-14 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 2.5 EC EC EC -- -- -- -- BAS HC HC HC No 2873

V1-15 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 0.5 EC EC EC -- -- -- -- BAS HC HC HC No 3167

V1-17 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 4.5 EC EC EC -- -- -- -- BAS HC HC HC No 4739

V1-18 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 2 EC EC EC -- -- -- -- BAS HC HC HC No 1990

V1-19 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 1.5 EC EC EC -- -- -- -- BAS HC HC HC No 2358

V1-20 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3.5 EC EC EC -- -- -- -- BAS HC HC HC No 2970

V1-21 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 4640

V1-22 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 3213

V1-23 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 6 EC EC EC -- -- -- -- BAS HC HC HC No 4448

V1-24 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 4.5 EC EC EC -- -- -- -- BAS HC HC HC No 3190

V1-25 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 6.5 EC EC EC -- -- -- -- BAS HC HC HC No 4837

V1-26 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 3 EC EC EC -- -- -- -- BAS HC HC HC No 3318

V1-27 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 120 V 1 5 EC EC EC -- -- -- -- BAS HC HC HC No 5406

V1-28 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 1 EC EC EC -- -- -- -- BAS HC HC HC No 2236

V1-29 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 8 EC EC EC -- -- -- -- BAS HC HC HC No 4083

V1-30 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 208 V 1 2.5 EC EC EC -- -- -- -- BAS HC HC HC No 1126

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC AIR TERMINAL UNIT SCHEDULE

EQUIPMENT MARK DESCRIPTION DUCT CONN (in) MANUFACTURER MODEL MAX CFM MIN CFM HMIN CFM HTG MBH EMERGENCY ELECTRIC CONNECTION SUMMARY

V1-01 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 445 223 445 17 NO V1-01 - 208V/3PH, 5 KW HTG

V1-02 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 8 TITUS DESV 680 340 375 14 NO V1-02 - 208V/3PH, 4.5 KW HTG

V1-03 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 5 TITUS DESV 270 135 52 2 NO V1-03 - 120V/1PH, 1 KW HTG

V1-04 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 345 173 107 4 NO V1-04 - 208V/3PH, 2 KW HTG

V1-05 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 16 TITUS DESV 2400 2400 2400 30 NO V1-05 - 208V/3PH, 9.5 KW HTG

V1-06 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 9 TITUS DESV 400 400 400 10 NO V1-06 - 208V/3PH, 3.5 KW HTG

V1-07 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 10 TITUS DESV 1050 525 198 7 NO V1-07 - 208V/3PH, 3 KW HTG

V1-08 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 360 180 40 1 NO V1-08 - 120V/1PH, 1 KW HTG

V1-09 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 150 75 117 4 NO V1-09 - 120V/1PH, 1 KW HTG

V1-10 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 5 TITUS DESV 220 110 84 3 NO V1-10 - 120V/1PH, 1 KW HTG

V1-11 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 120 60 86 3 NO V1-11 - 120V/1PH, 1 KW HTG

V1-12 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 85 43 66 2 NO V1-12 - 120V/1PH, 1 KW HTG

V1-13 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 350 175 256 10 NO V1-13 - 208V/3PH, 3 KW HTG

V1-14 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 5 TITUS DESV 320 160 224 8 NO V1-14 - 208V/3PH, 2.5 KW HTG

V1-15 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 160 80 50 2 NO V1-15 - 120V/1PH, 0.5 KW HTG

V1-17 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 6 TITUS DESV 340 170 340 17 NO V1-17 - 208V/3PH, 4.5 KW HTG

V1-18 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 170 85 170 10 NO V1-18 - 208V/3PH, 2 KW HTG

V1-19 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 140 70 139 5 NO V1-19 - 120V/1PH, 1.5 KW HTG

V1-20 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 8 TITUS DESV 650 325 135 5 NO V1-20 - 208V/3PH, 3.5 KW HTG

V1-21 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 7 TITUS DESV 510 255 264 10 NO V1-21 - 208V/3PH, 3 KW HTG

V1-22 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 7 TITUS DESV 560 280 54 2 NO V1-22 - 208V/3PH, 3 KW HTG

V1-23 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 10 TITUS DESV 1065 533 535 20 NO V1-23 - 208V/3PH, 6 KW HTG

V1-24 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 8 TITUS DESV 700 350 398 15 NO V1-24 - 208V/3PH, 4.5 KW HTG

V1-25 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 10 TITUS DESV 1075 538 554 21 NO V1-25 - 208V/3PH, 6.5 KW HTG

V1-26 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 7 TITUS DESV 515 258 250 9 NO V1-26 - 208V/3PH, 3 KW HTG

V1-27 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 9 TITUS DESV 865 433 392 15 NO V1-27 - 208V/3PH, 5 KW HTG

V1-28 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 4 TITUS DESV 160 80 99 4 NO V1-28 - 120V/1PH, 1 KW HTG

V1-29 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 10 TITUS DESV 1230 615 707 27 NO V1-29 - 208V/3PH, 8 KW HTG

V1-30 SINGLE DUCT VAV BOX W/ELECTRIC REHEAT 5 TITUS DESV 280 140 217 8 NO V1-30 - 208V/3PH, 2.5 KW HTG

15615 9211 9154

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC FANS SCHEDULE

EQUIPMENT MARK DESCRIPTION WEIGHT (lbs) MANUFACTURER MODEL ESP (in WC) EMERGENCY ELECTRIC CONNECTION SUMMARY

EF-1 HVAC FAN 53 LOREN COOK 90C15DH 0.5 NO EF-1 - 208V/1PH, 0.125 HP

EF-2 HVAC FAN 53 LOREN COOK 120C11D 0.5 NO EF-2 - 208V/1PH, 0.1667 HP

EF-3 HVAC FAN 53 LOREN COOK 90C15DH 0.5 NO EF-3 - 208V/1PH, 0.125 HP

EF-4 HVAC FAN 0 LOREN COOK DB-10 1 NO EF-4 - 208V/3PH, 1 HP

EF-5 HVAC FAN 53 LOREN COOK 100 ACEB 1 NO EF-5 - 208V/1PH, 0.333 HP

EF-6 HVAC FAN 53 LOREN COOK 100 ACEB 0.75 YES EF-6 - 208V/1PH, 0.333 HP

EF-7 HVAC FAN 53 LOREN COOK DB-8 0.75 YES EF-7 - 120V/1PH, 0.5 HP

EF-8 HVAC FAN 53 LOREN COOK DB-8 0.75 YES EF-8 - 120V/1PH, 0.5 HP

EF-9 HVAC FAN 16 LOREN COOK GN-188 0.5 YES EF-9 - 240V/1PH, 99 W, 0.04 HP

EF-10 HVAC FAN 53 LOREN COOK 60 ACEB 0.75 YES EF-12 - 208V/1PH, 0.333 HP

SEF-1 HVAC FAN 53 LOREN COOK DB-8 1 NO SEF-1 - 120V/1PH, 0.5 HP

SF-1 HVAC FAN 53 LOREN COOK DB-8 0.75 YES SF-1 - 120V/1PH, 0.5 HP

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC AIR SOURCE UNITARY HEAT PUMP SCHEDULE

EQUIPMENT MARK DESCRIPTION WEIGHT (lbs) MANUFACTURER MODEL MIN COP EER SEER NOMINAL TONS CLG MBH CLG SENS HTG MBH ELECTRIC CONNECTION SUMMARY AVAILABLE FAULT CURRENT

HP-1 AIR SOURCE OUTDOOR HEAT PUMP 75 DAIKIN RXS12LVJU 4.35 12.8 23.0 1 8 8 2 HP-1 - 208V/1PH, 0.22A FLA, 8.75 MCA, 15A OCP 3509

HP-2 AIR SOURCE OUTDOOR HEAT PUMP 75 DAIKIN RXS24LVJU 3.37 12.5 20.0 2 2 2 17 HP-2 - 208V/1PH, 0.32A FLA, 17.5 MCA, 20A OCP 3189

HP-3 AIR SOURCE OUTDOOR HEAT PUMP 75 DAIKIN RXS12LVJU 4.35 12.8 23.0 1 9 8 3 HP-3 - 208V/1PH, 0.22A FLA, 8.75 MCA, 15A OCP 3182

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC DUCTLESS SPLIT SYSTEMS (INDOOR UNITS) SCHEDULE

EQUIPMENT MARK DESCRIPTION FED FROM MANUFACTURER MODEL

NOMINAL

TONS

MAT CLG

DB (Deg F)

MAT CLG

WB (Deg F) CLG MBH CLG SENS (mbh) LAT CLG DB (Deg F) LAT CLG WB (Deg F) HTG MBH LAT HTG (Deg F) ELECTRIC CONNECTION SUMMARY

DS-1 DUCTLESS SPLIT INDOOR UNIT HP-1 DAIKIN FTXS12LVJU 1 77 64 8 8 55 54 2 90 DS-1 - 208V/1PH, 23 W, 0.15A FLA, 8.75 MCA, 15A OCP

DS-2 DUCTLESS SPLIT INDOOR UNIT HP-2 DAIKIN FTXS24LVJU 2 76 64 2 2 55 54 17 90 DS-2 - 208V/1PH, 48 W, 0.57A FLA, 17.5 MCA, 20A OCP

DS-3 DUCTLESS SPLIT INDOOR UNIT HP-3 DAIKIN FTXS12LVJU 1 77 64 9 8 55 54 3 90 DS-3 - 208V/1PH, 23 W, 0.15A FLA, 8.75 MCA, 15A OCP

CROOF
CWALL
CPART
CGLASS
CSOLAR
CLIGHTS
CEQUIP
CPSENS

SENSIBLE HEAT GAIN FROM ROOF
SENSIBLE HEAT GAIN FROM EXTERIOR WALLS
SENSIBLE HEAT GAIN FROM PARITIONS
SENSIBLE HEAT GAIN FROM GLAZING
SENSIBLE HEAT GAIN FROM SOLAR GAIN THROGH GLAZING
SENSIBLE HEAT GAIN FROM INTERIOR LIGHTING
SENSIBLE HEAT GAIN FROM PLUG LOADS, COMPUTERS, ETC.
SENSIBLE HEAT GAIN FROM PEOPLE

CSSENS
CFAN
COAS
CTSENS
CPLAT
COAL
CTLAT
CTOT

TOTAL SENSIBLE HEAT GAIN TO SPACE
SENSIBLE HEAT GAIN FROM AIR HANDLER FAN
SENSIBLE HEAT GAIN FROM OUTDOOR VENTILATION AIR
TOTAL SENSIBLE HEAT GAIN
LATENT HEAT GAIN FROM PEOPLE
LATENT HEAT  GAIN FROM OUTDOOR VENTILATION AIR
TOTAL LATENT HEAT GAIN
TOTAL HEAT GAIN (SENSIBLE + LATENT)

HROOF
HWALL
HPART
HGLASS
HSLAB
HSPACE
HOA
HTOT

HEAT LOSS FROM ROOF
HEAT LOSS FROM EXTERIOR WALLS
HEAT LOSS FROM PARTITIONS
HEAT LOSS FROM GLAZING
HEAT LOSS FROM SLAB
TOTAL HEAT LOSS FROM SPACE
HEAT LOSS FROM OUTDOOR VENTILATION AIR
TOTAL HEAT LOSS

COOLING LOAD BREAKDOWN HEATING LOAD BREAKDOWN

THE HEATING AND COOLING LOAD CALCULATIONS ARE BASED ON THE RTS (RADIANT TIME SERIES) METHOD.  ASSUMPTIONS AND EXECUTION OF THESE METHODS ARE PER ASHRAE 183-2007
STANDARD FOR PEAK COOLING AND HEATING LOAD CALCULATIONS IN BUILDINGS EXCEPT LOW-RISE RESIDENTAL BUILDINGS.

HVAC LOAD SCHEDULE

EQUIPMENT MARK CROOF CWALL CPART CGLASS CSOLAR CLIGHTS CEQUIP CPSENS CSSENS CFAN COAS CTSENS CPLAT COAL CTLAT CTOT HROOF HWALL HPART HGLASS HSPACE HSLAB HOA HTOT

DS-1 - HP-1 0.15 0.15 0 0 0 0.41 6.82 0 7.54 0 0.3 7.84 0 0.48 0.48 8.32 0.32 0.51 0 0 20.2 0.34 1.26 2.42

DS-2 - HP-2 0.44 0.24 0 0 0 1.34 0 0 2.02 0 0 2.02 0 0 0 2.02 0.92 0.83 0 0 43.97 1.1 0 17.24

DS-3 - HP-3 0.14 0.39 0 0 0 0.63 6.81 0 7.98 0 0.31 8.29 0 0.5 0.5 8.78 0.3 1.34 0 0 23.67 0 1.3 2.94

HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG KLH Manufacturer KLH Model FACE Size MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE

CD-1 TITUS OMNI 24"x24" 6"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-2 TITUS OMNI 24"x24" 8"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-3 TITUS OMNI 24"x24" 10"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-4 TITUS OMNI 24"x24" 12"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-5 TITUS OMNI 24"x24" 14"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-6 TITUS OMNI 12"x12" 6"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

CD-7 TITUS OMNI 12"x12" 8"ø CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-1 TITUS 45F 12"x12" 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-2 TITUS 45F 6"x6" 6"x6" DUCT ALUMINUM METALESCENT ALUM. BAKED ENAMEL OPPOSED BLADE SURFACE MOUNT

ER-3 TITUS 45F 24"x24" 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-4 KEES SEG-8 12"x12" 12"x12" CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

ER-5 TITUS 45F 12"x12" 12"x12" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

LD-1 TITUS FL-10 4'-0"-(2) 1" SLOT 8"ø CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING

OR-1 TITUS OMNI 24"x24" 24"x24" CEILING STEEL STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RR-1 TITUS 45F 24"x24" 24"x24" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RR-2 TITUS 45F 24"x12" 24"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

RR-3 TITUS 23RL 16"x6" 16"x6" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-4 TITUS SGF 18"x8" 18"x8" DUCT ALUMINUM METALESCENT ALUM. BAKED ENAMEL SCOOP DAMPER SURFACE MOUNT

RR-5 TITUS 23RL <varies> <varies> SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

RR-6 TITUS 23RL 24"x12" 24"x12" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-1 TITUS S301FS 12"x6" 12"x6" DUCT ALUMINUM METALESCENT ALUM. BAKED ENAMEL SCOOP DAMPER SURFACE MOUNT

SR-2 TITUS 272FL 8"x8" 8"x8" SIDEWALL ALUMINUM STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-3 TITUS 272FL 10"x10" 10"x10" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING

SR-4 KEES SEG-8 10"x10" 10"x10" CEILING STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-5 TITUS 272FL 22"x10" 22"x10" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

SR-6 TITUS 272FL 22"x22" 22"x22" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

SR-7 TITUS 272FL 10"x10" 10"x10" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

HVAC LOUVER SCHEDULE
TAG DESCRIPTION MANUFACTURER MODEL FACE SIZE FREE AREA MATERIAL FINISH

L-1 EXHAUST LOUVER POTTORFF XAV-545 36"x36" 4.28 SF ALUMINUM METALESCENT ALUM. BAKED ENAMEL

L-2 INTAKE LOUVER POTTORFF XAV-545 36"x18" 1.97 SF ALUMINUM METALESCENT ALUM. BAKED ENAMEL

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC WALL HEATERS SCHEDULE

EQUIPMENT MARK DESCRIPTION LOCATION STATUS MANUFACTURER MODEL HTG MBH ELECTRIC CONNECTION SUMMARY AVAILABLE FAULT CURRENT

EWH-1 ELECTRIC WALL HEATER VESTIBULE 101 NEW QMARK CWH3508F 16 EWH-1 - 208V/1PH, 4.8 KW HTG, 23.1A FLA 2079

EWH-2 ELECTRIC WALL HEATER STAIR 125 NEW QMARK CWH3408F 14 EWH-2 - 208V/1PH, 4 KW HTG, 19.2A FLA 1814

EWH-3 ELECTRIC WALL HEATER STAFF VESTIBULE 146 NEW QMARK CWH3408F 14 EWH-3 - 208V/1PH, 4 KW HTG, 19.2A FLA 9079

Equipment shall be braced and labeled by the equipment manufacturer to withstand the minimum scheduled available fault current value for listed equipment.

HVAC GAS-FIRED UNIT HEATERS SCHEDULE

EQUIPMENT

MARK DESCRIPTION MANUFACTURER MODEL HTG MBH

MIN HTG

AFUE GAS HTG IN (mbh) GAS HTG OUT (mbh) MAX GAS PRESSURE (in WC) ELECTRIC CONNECTION SUMMARY

AVAILABLE

FAULT CURRENT

UH-1 GAS FIRED UNIT HEATER REZNOR UDX030 30 82 30 24.6 14 UH-1 - 120V/1PH, 8.8 KW HTG, 0.02 HP, 1.9A FLA, 15A OCP 1553

UH-2 GAS FIRED UNIT HEATER REZNOR UDX045 32 83 45 37.35 14 UH-2 - 120V/1PH, 13.2 KW HTG, 0.03 HP, 2.4A FLA, 15A OCP 875

UH-3 GAS FIRED UNIT HEATER REZNOR UDX045 35 83 45 37.35 14 UH-3 - 120V/1PH, 13.2 KW HTG, 0.03 HP, 2.4A FLA, 15A OCP 5506

UH-4 GAS FIRED UNIT HEATER REZNOR UDX045 35 83 45 37.35 14 UH-4 - 120V/1PH, 13.2 KW HTG, 0.03 HP, 2.4A FLA, 15A OCP 1682

TOTALS

P2

P2

P2


