
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

DESCRIPTION

MECHANICAL  LEGEND

SYMBOL

PLAN-VIEW LINE TYPES
WORK SHOWN FADED INDICATES EXISTING WORK TO REMAIN OR NEW WORK BY 
OTHERS AS APPLICABLE

WORK SHOWN BOLD-DASHED INDICATES SELECTIVE DEMOLITION WORK

WORK SHOWN BOLD-CONTINUOUS INDICATES NEW WORK

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).

PIPING LINE TYPES

HWS
HOT WATER SUPPLY

HWR
HOT WATER RETURN

CD
CONDENSATE DRAIN

SUPPLY MAIN OR BRANCH

RETURN MAIN OR BRANCH

MECHANICAL PIPING ACCESSORIES
MANUAL ISOLATION VALVE

FLOW DIRECTION

M
WATER METER

Y-STRAINER

3 WAY CONTROL VALVE (2 POSITION)

2 WAY CONTROL VALVE (2 POSITION)

MECHANICAL AIR DEVICES

SUPPLY REGISTERSR

RR RETURN REGISTER

EXHAUST REGISTERER

SUPPLY GRILLESG

RETURN GRILLERG

CEILING DIFFUSERCD

CD-10"Ø 2'x2' SQUARE CEILING DIFFUSER WITH 10" NECK

ROUND CEILING DIFFUSERRCD

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 DUCT24X12 SA

RETURN DUCT24X12 RA

EXHAUST DUCT24X12 EA

OUTSIDE AIR DUCT24X12 OA

1" LINED DUCTWORK

DUCT FLEX CONNECTOR

FLEXIBLE DUCTWORK CONNECTION

BRANCH TAKEOFF

OVAL DUCT 24"/12" RA

REDUCER, CONCENTRIC

REDUCER, NONCONCENTRIC

DESCRIPTION

MECHANICAL  LEGEND

SYMBOL

MECHANICAL DUCTWORK ACCESSORIES

DUCT WITH MANUAL VOLUME DAMPER

ROUND ELBOW WITH TURNING VANES

ELBOW WITH TURNING VANES

MOTOR OPERATED DAMPER - LINE VOLTAGEM

MOTOR OPERATED DAMPER - LOW VOLTAGEM

BAROMETRIC DAMPERBD

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

MECHANICAL STATS & SENSORS

TEMPERATURE SENSORTS

LOW VOLTAGE THERMOSTATT

LOW VOLTAGE THERMOSTAT WITH LOCKABLE GUARDT

INDOOR AIR QUALITY SENSORIAQ

MECHANICAL MISCELLANOUS

DI
DIGITAL INPUT

DO
DIGITAL OUTPUT

AI
ANALOG INPUT

AO
ANALOG OUTPUT

POINT OF DEMOLITION TO EXISTING (FIELD VERIFY EXISTING UTILITY 
SERVICE TYPE, PRIOR TO TERMINATING CONNECTION)

CONNECT TO EXISTING (FIELD VERIFY EXISTING UTILITY SERVICE TYPE, PRIOR TO 
MAKING CONNECTION)
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MIN MINIMUM
MOD MOTOR OPERATED DAMPER
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Pipe Type Legend

Mark Color System Name Pipe Material

CD.19

CD.4

HWR.4

HWS.4

CD - Condensate

CD - Condensate

HWR - Hot Water Return

HWS - Hot Water Supply

19 - PVC - Schedule 40 - ASTM D1785/D2665

4 - Copper - Type K - ASTM B88

4 - Copper - Type K - ASTM B88

4 - Copper - Type K - ASTM B88
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Pipe Type Legend

Mark Color System Name Pipe Material

CD.19

CD.4

HWR.4

HWS.4

CD - Condensate

CD - Condensate

HWR - Hot Water Return

HWS - Hot Water Supply

19 - PVC - Schedule 40 - ASTM D1785/D2665

4 - Copper - Type K - ASTM B88

4 - Copper - Type K - ASTM B88

4 - Copper - Type K - ASTM B88
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H14 INSULATE PIPING WHERE INSULATION IS MISSING AND INTENDED FOR
REUSE. AREA ROUGHLY BETWEEN ARROWS.

H16 REROUTE HOT WATER MAIN IN TRUSS WEBBING ABOVE NEW
DUCTWORK.

H25 PROVIDE HYDRONIC FLOW METER ON HOT WATER PIPE MAIN INTO
SPACE. METER TO BE CONNECTED TO BAS SYSTEM.

Pipe Type Legend

Mark Color System Name Pipe Material

HWR.4

HWS.4

HWR - Hot Water Return

HWS - Hot Water Supply

4 - Copper - Type K - ASTM B88

4 - Copper - Type K - ASTM B88
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HWS.4

HWR - Hot Water Return
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ALL - EXTERNALLY WRAPPED

EXPOSED:
ROUND - DOUBLE WALL
RECTANGULAR - INTERNALLY LINED
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MECHANICAL CEILING PLAN - SOUTH

KEYED NOTES

SUPPLY DUCT INSULATION SCHEDULE:

CONCEALED ABOVE A CEILING:
ALL - EXTERNALLY WRAPPED

EXPOSED:
ROUND - DOUBLE WALL
RECTANGULAR - INTERNALLY LINED

REVISIONS

10-11-24 ISSUED FOR BID



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

8. STRAINER
9. AUTOMATIC BALANCING VALVE WITH 

PRESSURE TEST PORT AND MEMORY STOP
10. CONTROL VALVE (2 WAY, SEE TEMPERATURE 

CONTROL SPECIFICATION)
11. SUPPLY AND RETURN LINES, COPPER WITH 

INSULATION
12. REHEAT COIL SECTION
13. MANUAL AIR BLEEDER VALVE AT HIGHEST 

POINT OF PIPING TO BOX. INCLUDE 1/2" SOFT 
COPPER TUBING FROM BLEEDER VALVE IN A 
U SHAPE WITH THE DISCHARGE DIRECTED 
DOWNWARD.

14. STRAIGHT SHEET METAL DUCT INTO VAV 
BOX, MINIMUM LENGTH OF 3 TIME INLET 
DUCT DIAMETER

1. INSULATED FLEXIBLE INLET DUCT WITH 
MAXIMUM LENGTH OF 24". PROVIDE TIE-
WRAPS ON INNER & OUTER JACKET OF 
FLEXIBLE DUCT MATERIAL IN ADDITION TO 
SHEETMETAL SCREWS & FENDER WASHERS 
ON EACH SIDE OF DUCT CONNECTION.

2. VAV BOX
3. DAMPER ACTUATOR - PROVIDE 3' 

CLEARANCE. LOCATE ABOVE ACCESSIBLE 
CEILING OR PROVIDE ACCESS PANEL.

4. GALVANIZED THREADED ROD (CONNECT TO 
STRUCTURE)

5. UNION
6. OUTLET CONNECTION, PROVIDE SUFFICIENT 

STRAIGHT LENGTH TO ASSURE EVEN AIR 
FLOW OVER HEATING COIL.

7. ISOLATION VALVE WITH HANDLE 
EXTENSION - PROVIDE DI-ELECTRIC UNION 
IF DISSIMILAR PIPING MATERIAL USED.

KEYED NOTES:

GENERAL NOTES:
A. OMIT FLEX DUCT ON DISTRIBUTION 

SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

1

2

3

10

8 75

7

6

9
5

12

14

134

11

1. LOW PRESSURE SUPPLY DUCT
2. 1" WIDE BAND AND CLAMP.
3. SHEET METAL SCREW.
4. SHEET METAL PLENUM.
5. 1/2" ACOUSTICAL LINING.
6. PATTERN CONTROLLER.
7. SCREWS, MIN 6" ON CENTER & SEAL AIRTIGHT, 

TYP, BOTH SIDES
8. VOLUME ADJUSTER
9. BAND CLAMP
10. INACCESSIBLE VOLUME DAMPERS SHALL BE 

ADJUSTABLE FROM THE FACE OF THE DIFFUSER 
BY USE OF THE BOWDEN CABLE CONTROL 
SYSTEM (#270-275 CONTROLLER) MANUFACTURED 
BY YOUNG REGULATOR COMPANY OR APPROVED 
EQUIVALENT.

11. SHEET METAL BRANCH DUCT

KEYED NOTES:

12" MIN.

3-1/2" MIN.

CEILING

GENERAL NOTES:
A. WHERE LINEAR DIFFUSER IS ADJACENT TO 

WINDOWS, ADJUST PATTERN 
CONTROLLER TO DIRECT AIRFLOW 
HORIZONTALLY TOWARDS WINDOWS.

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

1

2

3

6

7
5

4

10

11

8

9

A. IF HOT WATER PIPING IS ON THE SAME 
RACK AS OTHER PIPING, THE HOT 
WATER SHALL BE ON ROLLER 
SUPPORTS.

B. REGARDLESS OF WHAT IS INDICATED 
ON ANY FLOOR PLANS OR OTHER 
DETAILS THE ACTUAL INSTALLATION OF 
ANY HYDRONIC PIPING SHALL 
CONFORM TO WHAT IS SHOWN BELOW

KEYED NOTES:

3

4

7

8

1

2

5

6

10

11

9

7

2

6

GENERAL NOTES:

1 3

1. CONNECT TO STRUCTURE TYP.
2. GALVANIZED THREADED HANGER 

RODS, TYP. SEE SPECS.
3. INSULATION PROTECTIVE SADDLE, TYP.
4. 1-1/2" x 1-1/2" x 1/4" STEEL ANGLE 

HANGER PRIME PAINTED.
5. PLATED BUT & WASHER TOP & 

BOTTOM,
6. TYP. VIBRATION ISOLATORS IN MECH. 

ROOMS, TYP.
7. INSULATION AS SPECIFIED, TYP.
8. REFER TO SPECS FOR CLAMP SPACING, 

TYP.
9. SADDLE
10. CLEVIS TYPE HANGER (PRIME PAINTED)
11. PLATED DOUBLE NUT AND WASHER

10"
MIN

KEYED NOTES:
1. DOUBLE WALL 1/2" INSULATION CAP. CAP TO 

BE 20 GAUGE GALV. SHEET METAL PAINTED 
TO MATCH ROOF COLOR

2. WOOD NAILER
3. SECURE CAP TO BASE W/ 1 SCREW PER SIDE
4. EXISTING PREFABRICATED INSULATED CURB
5. REMOVE EXISTING MOTOR OPER. DAMPER 

AND EXHAUST FAN WIRING/STARTER AS 
REQUIRED

6. PATCH EXISTING CONDUIT HOLE AS 
REQUIRED

7. SILICON CAULK
8. MIN. 6" BATT INSULATION
9. REMOVE EXISTING DUCTWORK AS REQUIRED

1

8

9
5

6

2

3
7

4
7

MAIN
SUPPLY
DUCT

KEYED NOTES:
1. SHEET METAL DUCT WITH HARD ELBOW TO 

COLLAR AND DIFFUSER
2. SCOOP
3. SPIN IN FITTING WITH MANUAL DAMPER
4. INTERNAL OPPOSED BLADE DAMPER 

(PROVIDE KEY FOR ADJUSTMENT)
5. HANGER, SECURE TO STRUCTURE AND 

DUCTWORK
6. PROVIDE STRAPPING AND SHEET METAL 

SCREWS AT CONNECTION TO DUCT.

3

1

1 6 5

4
2

3
2

IN-ACCESSIBLE
CEILING

KEYED NOTES:
1. MAIN SUPPLY DUCT
2. DUCT SUPPORT.
3. WORM GEAR OPERATOR EQUAL TO YOUNG 

REGULATOR MODEL 1200 
4. FLEXIBLE STEEL SHAFT ASSEBLY EQUAL TO 

YOUNG REGULATOR FS-XX
5. FIRE RATED CEILING CUP
6. SELF THREADING FLUSH CEILING CAP
7. CEILING SUPPORT STRUCTURE
8. MOUNTING BRACKET SECURED TO 

STRUCTURE
9. SHEET METAL BRANCH DUCT

1

3

9

2

4

8

5

6

7

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

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

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

K = MINIMUM OF 1/2"
M = 1/2" PLUS MAXIMUM TOTAL STATIC

PRESSURE

H = (1" FOR EACH 1" OF MAXIMUM 
NEGATIVE STATIC PRESSURE) + 1"
J = HALF OF H
L = H + J + PIPE DIAMETER + 
INSULATION

NOTE: OUTDOOR UNITS AND UNITS LOCATED IN UNCONDITIONED SPACES WHICH PROVIDE 
COOLING IN THE WINTER MUST HAVE HEAT TRACE ON THE CONDENSATE PIPING.

NEGATIVE PRESSURE

POSITIVE PRESSURE

L

J

CAP

CAP

PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW

H

GENERAL NOTES:

M

CAP

CAP
PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW
K

A. LOCATE TRAPS SO AS TO BE 
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL 
GRADUALLY SLOPE DOWN FROM 
DRAIN TRAP.

C. CONFIRM TRAP REQUIREMENTS 
WITH EQUIPMENT MANUFACTURER.

D. REFER TO SPECIFICATIONS FOR 
MATERIAL AND INSULATION 
REQUIREMENTS.

E. PROVIDE UNION UPSTREAM AND 
DOWNSTREAM OF TRAP.
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SCALE:  NONE

233113.00-02 - DUCT SUPPORT DETAIL

SCALE:  NONE

233613.00-05 - VAV BOX W HOT WATER HEAT

SCALE:  NONE

233713.00-12 - PLENUM/LINEAR DIFFUSER W/ YOUNG REG.

SCALE:  NONE

232113.23-14 - PIPE HANGERS TYPICAL

SCALE:  NONE

233423.00-21 - ROOF CURB CAP

SCALE:  NONE

233713.00-16 - ROUND DIFFUSER INSTALLATION

SCALE:  NONE

233313.00-20 - REMOTE OPERATED DAMPER

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL Copy 1

SCALE:  NONE

237433.00-04 - ROOF CURB & MOUNTING C

SCALE:  NONE

233713.00-01 - ANGLED REGISTER INSTALLATION 0 DEGREES

SCALE:  NONE

232113.23-05 - CONDENSATE DRAIN TRAP POSITIVE & NEGATIVE

REVISIONS

10-11-24 ISSUED FOR BID

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

8. STRAINER
9. AUTOMATIC BALANCING VALVE WITH 

PRESSURE TEST PORT AND MEMORY STOP
10. CONTROL VALVE (2 WAY, SEE TEMPERATURE 

CONTROL SPECIFICATION)
11. SUPPLY AND RETURN LINES, COPPER WITH 

INSULATION
12. REHEAT COIL SECTION
13. MANUAL AIR BLEEDER VALVE AT HIGHEST 

POINT OF PIPING TO BOX. INCLUDE 1/2" SOFT 
COPPER TUBING FROM BLEEDER VALVE IN A 
U SHAPE WITH THE DISCHARGE DIRECTED 
DOWNWARD.

14. STRAIGHT SHEET METAL DUCT INTO VAV 
BOX, MINIMUM LENGTH OF 3 TIME INLET 
DUCT DIAMETER

1. INSULATED FLEXIBLE INLET DUCT WITH 
MAXIMUM LENGTH OF 24". PROVIDE TIE-
WRAPS ON INNER & OUTER JACKET OF 
FLEXIBLE DUCT MATERIAL IN ADDITION TO 
SHEETMETAL SCREWS & FENDER WASHERS 
ON EACH SIDE OF DUCT CONNECTION.

2. VAV BOX
3. DAMPER ACTUATOR - PROVIDE 3' 

CLEARANCE. LOCATE ABOVE ACCESSIBLE 
CEILING OR PROVIDE ACCESS PANEL.

4. GALVANIZED THREADED ROD (CONNECT TO 
STRUCTURE)

5. UNION
6. OUTLET CONNECTION, PROVIDE SUFFICIENT 

STRAIGHT LENGTH TO ASSURE EVEN AIR 
FLOW OVER HEATING COIL.

7. ISOLATION VALVE WITH HANDLE 
EXTENSION - PROVIDE DI-ELECTRIC UNION 
IF DISSIMILAR PIPING MATERIAL USED.

KEYED NOTES:

GENERAL NOTES:
A. OMIT FLEX DUCT ON DISTRIBUTION 

SYSTEMS THAT PENETRATE 1-HR FIRE 
BARRIERS. REFER TO ARCHITECTURAL 
PLANS FOR LOCATIONS OF FIRE 
BARRIERS.

1

2

3

10

8 75

7

6

9
5

12

14

134

11

1. LOW PRESSURE SUPPLY DUCT
2. 1" WIDE BAND AND CLAMP.
3. SHEET METAL SCREW.
4. SHEET METAL PLENUM.
5. 1/2" ACOUSTICAL LINING.
6. PATTERN CONTROLLER.
7. SCREWS, MIN 6" ON CENTER & SEAL AIRTIGHT, 

TYP, BOTH SIDES
8. VOLUME ADJUSTER
9. BAND CLAMP
10. INACCESSIBLE VOLUME DAMPERS SHALL BE 

ADJUSTABLE FROM THE FACE OF THE DIFFUSER 
BY USE OF THE BOWDEN CABLE CONTROL 
SYSTEM (#270-275 CONTROLLER) MANUFACTURED 
BY YOUNG REGULATOR COMPANY OR APPROVED 
EQUIVALENT.

11. SHEET METAL BRANCH DUCT

KEYED NOTES:

12" MIN.

3-1/2" MIN.

CEILING

GENERAL NOTES:
A. WHERE LINEAR DIFFUSER IS ADJACENT TO 

WINDOWS, ADJUST PATTERN 
CONTROLLER TO DIRECT AIRFLOW 
HORIZONTALLY TOWARDS WINDOWS.

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

1

2

3

6

7
5

4

10

11

8

9

A. IF HOT WATER PIPING IS ON THE SAME 
RACK AS OTHER PIPING, THE HOT 
WATER SHALL BE ON ROLLER 
SUPPORTS.

B. REGARDLESS OF WHAT IS INDICATED 
ON ANY FLOOR PLANS OR OTHER 
DETAILS THE ACTUAL INSTALLATION OF 
ANY HYDRONIC PIPING SHALL 
CONFORM TO WHAT IS SHOWN BELOW

KEYED NOTES:

3

4

7

8

1

2

5

6

10

11

9

7

2

6

GENERAL NOTES:

1 3

1. CONNECT TO STRUCTURE TYP.
2. GALVANIZED THREADED HANGER 

RODS, TYP. SEE SPECS.
3. INSULATION PROTECTIVE SADDLE, TYP.
4. 1-1/2" x 1-1/2" x 1/4" STEEL ANGLE 

HANGER PRIME PAINTED.
5. PLATED BUT & WASHER TOP & 

BOTTOM,
6. TYP. VIBRATION ISOLATORS IN MECH. 

ROOMS, TYP.
7. INSULATION AS SPECIFIED, TYP.
8. REFER TO SPECS FOR CLAMP SPACING, 

TYP.
9. SADDLE
10. CLEVIS TYPE HANGER (PRIME PAINTED)
11. PLATED DOUBLE NUT AND WASHER

10"
MIN

KEYED NOTES:
1. DOUBLE WALL 1/2" INSULATION CAP. CAP TO 

BE 20 GAUGE GALV. SHEET METAL PAINTED 
TO MATCH ROOF COLOR

2. WOOD NAILER
3. SECURE CAP TO BASE W/ 1 SCREW PER SIDE
4. EXISTING PREFABRICATED INSULATED CURB
5. REMOVE EXISTING MOTOR OPER. DAMPER 

AND EXHAUST FAN WIRING/STARTER AS 
REQUIRED

6. PATCH EXISTING CONDUIT HOLE AS 
REQUIRED

7. SILICON CAULK
8. MIN. 6" BATT INSULATION
9. REMOVE EXISTING DUCTWORK AS REQUIRED

1

8

9
5

6

2

3
7

4
7

MAIN
SUPPLY
DUCT

KEYED NOTES:
1. SHEET METAL DUCT WITH HARD ELBOW TO 

COLLAR AND DIFFUSER
2. SCOOP
3. SPIN IN FITTING WITH MANUAL DAMPER
4. INTERNAL OPPOSED BLADE DAMPER 

(PROVIDE KEY FOR ADJUSTMENT)
5. HANGER, SECURE TO STRUCTURE AND 

DUCTWORK
6. PROVIDE STRAPPING AND SHEET METAL 

SCREWS AT CONNECTION TO DUCT.

3

1

1 6 5

4
2

3
2

IN-ACCESSIBLE
CEILING

KEYED NOTES:
1. MAIN SUPPLY DUCT
2. DUCT SUPPORT.
3. WORM GEAR OPERATOR EQUAL TO YOUNG 

REGULATOR MODEL 1200 
4. FLEXIBLE STEEL SHAFT ASSEBLY EQUAL TO 

YOUNG REGULATOR FS-XX
5. FIRE RATED CEILING CUP
6. SELF THREADING FLUSH CEILING CAP
7. CEILING SUPPORT STRUCTURE
8. MOUNTING BRACKET SECURED TO 

STRUCTURE
9. SHEET METAL BRANCH DUCT

1

3

9

2

4

8

5

6

7

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

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

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

K = MINIMUM OF 1/2"
M = 1/2" PLUS MAXIMUM TOTAL STATIC

PRESSURE

H = (1" FOR EACH 1" OF MAXIMUM 
NEGATIVE STATIC PRESSURE) + 1"
J = HALF OF H
L = H + J + PIPE DIAMETER + 
INSULATION

NOTE: OUTDOOR UNITS AND UNITS LOCATED IN UNCONDITIONED SPACES WHICH PROVIDE 
COOLING IN THE WINTER MUST HAVE HEAT TRACE ON THE CONDENSATE PIPING.

NEGATIVE PRESSURE

POSITIVE PRESSURE

L

J

CAP

CAP

PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW

H

GENERAL NOTES:

M

CAP

CAP
PIPE FULL SIZE
OF AIR UNIT DRAIN
CONNECTION

AIR UNIT CASING

SEE NOTE B

FLOW
K

A. LOCATE TRAPS SO AS TO BE 
ACCESSIBLE FOR CLEANING.

B. CONDENSATE PIPING SHALL 
GRADUALLY SLOPE DOWN FROM 
DRAIN TRAP.

C. CONFIRM TRAP REQUIREMENTS 
WITH EQUIPMENT MANUFACTURER.

D. REFER TO SPECIFICATIONS FOR 
MATERIAL AND INSULATION 
REQUIREMENTS.

E. PROVIDE UNION UPSTREAM AND 
DOWNSTREAM OF TRAP.
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233613.00-05 - VAV BOX W HOT WATER HEAT
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233713.00-12 - PLENUM/LINEAR DIFFUSER W/ YOUNG REG.

SCALE:  NONE

232113.23-14 - PIPE HANGERS TYPICAL

SCALE:  NONE

233423.00-21 - ROOF CURB CAP

SCALE:  NONE

233713.00-16 - ROUND DIFFUSER INSTALLATION

SCALE:  NONE

233313.00-20 - REMOTE OPERATED DAMPER

SCALE:  NONE

233300.00-01 - MANUAL DAMPER DETAIL Copy 1
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SCALE:  NONE
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232113.23-05 - CONDENSATE DRAIN TRAP POSITIVE & NEGATIVE
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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

AOPOSITION

AITEMP

AIHUMIDITY

AITEMP

AISTATIC PRESSURE

AISPACE
PRES.

O.A.

S.A.

R.A.

RELIEF

DO START/STOP

AI CURRENT

FAN
MOTOR

VFD

AO CURRENT

RTU-11 & 13 Sequence of Operations

1.     Control Package
         A.     Equipment shall be provided with BACNET interface card or BACNET controls.
         B.     Equipment Manufacturer shall provide written sequence of operation
         C.     Equipment Manufacturer shall provide integration points list
         D.     Equipment Manufacturer shall provide configuration settings of program
         E.     Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence
         F.     BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and
                  setpoints in BAS submittal
2.     Startup
         A.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         B.     Morning Warm Up
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Heat shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Heating Setpoint
                  5)     When Morning Warm up is complete the unit shall return to normal operation
         C.     Morning Cool Down
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Cooling shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Cooling Setpoint
                  5)     When Morning Cool Down is complete the unit shall return to normal operation
3.     Supply Fan Control
         A.     The BAS shall integrate with the Supply Fan VFD
         B.     The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
         C.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         D.     The Unit Controller shall monitor the average space temperature from the associated system VAV's
         E.     The BAS shall monitor all associated system VAV actual CFM, and display the total system VAV CFM
         F.     Occupied Mode
                  1)     The VFD shall modulate the supply fan to maintain the supply air duct static pressure setpoint of 1.5"
                           (adj) default
                  2)     The BAS shall reset supply air duct static pressure setpoint based on the most open VAV damper position.
                  3)     The BAS shall monitor all associated VAV, and sample the damper position every 2 minutes (adj) to
                           determine the most open damper
                  4)     Maximum supply air duct static pressure setpoint 1.5" wc. ( adj) as determined by the TAB contractor
                           when all VAV at Maximum Cooling CFM airflow
                  5)     Minimum supply air duct static pressure setpoint 1" wc. (adj) as determined by the TAB contractor when
                           all VAV at Minimum CFM airflow
                  6)     Supply air duct static pressure change setpoint 0.05" wc. (adj)
                  7)     Maximum Damper Position Setpoint shall be 90% (adj)
                  8)     Minimum Damper Position Setpoint shall be 60% (adj)
                  9)     The BAS shall increase the supply air duct static pressure setpoint when the most open VAV damper is
                           below the minimum damper position setpoint and the BAS shall decrease the supply air duct static pressure setpoint when the most
                           open VAV damper is above the maximum damper position setpoint
         G.     Unoccupied Mode
                  1)     The Unit Controller shall enable the supply fan when the VAV average space temperature is below the
                           unoccupied heating setpoint or is above the unoccupied cooling setpoint
         H.     Alarms
                  1)     Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
                  2)     The Unit Controller shall monitor the supply fan status with a differential pressure switch
                  3)     The Unit Controller Shall monitor the supply air duct static pressure with a pressure transducer
                  4)     The Unit Controller shall monitor the supply air duct static pressure with a high static pressure switch
                           , with manual reset to be interlocked with the VFD to shut down the supply fan, high static pressure switch shall be set at 4" wc.
                           (adj)
                  5)     The Unit Controller shall monitor the supply fan VFD alarm
                  6)     The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
                           Alarm)
                  7)     The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
                           Alarm)
                  8)     The BAS shall alarm when the supply air duct high static pressure switch trips
4.     Supply Fan Safety
         A.     A high supply air static pressure switch shall be installed down stream of the supply fan
         B.     The switch shall be installed within 10 ft of the supply fan and before any dampers
         C.     The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
                  pressure is above 4.0" wc (adj)
         D.     The switch shall have a manual reset
         E.     The supply duct static pressure setpoint shall be determined by the TAB contractor
         F.     The BAS shall monitor the supply duct static pressure switch and alarm when tripped
         G.     The BAS shall send a fail safe shutdown command to the associated equipment
5.     Supply Air Temperature Setpoint
         A.     The BAS shall reset the supply air temperature setpoint based on the outside air temperature
         B.     The supply air temperature setpoint shall be 55 deg. When the outside air temperature is 60 deg. or above, and 60
                  deg. when the outside air temperature is 30 deg. Or below
6.     Minimum Outside Air Control
         A.     The Economizer shall maintain the minimum OA damper position during occupied mode
         B.     The economizer damper position shall track the supply fan speed
         C.     When the supply fan is operating at the Supply Fan Max Speed, the economizer damper shall modulate to the MIN OA
                  Min Damper Position Setpoint
         D.     When the supply fan speed is at the Supply Fan Min Fan Speed then the economizer damper shall modulate to the Min
                  OA Max damper position setpoint
         E.     The economizer Min OA Min Damper Position Setpoint and the Min OA Max Damper Position Setpoint shall be
                  determined by the TAB contractor
         F.     Fail Safe Mode : The economizer damper shall close
7.     Economizer Control
         A.     The Economizer Mode shall be enabled whenever
                  1)     The outside air temp is below 65 deg (adj)
                  2)     The outside enthalpy is less than the return air enthalpy by 2 btu/lb.
                  3)     The supply fan is on
                  4)     Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
                           is not satisfied
                  5)     Heating Mode is disabled
         B.     The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
                  temperature setpoint
         C.     Fail Safe Mode : The economizer damper shall close
8.     Relief Control
         A.     The controller will measure building static pressure and modulate the exhaust fan to maintain a building static
                  pressure setpoint 0.05" wc. (adj)
         B.     The building static pressure sensor shall be located in the space and reference the outdoor pressure
         C.     The BAS shall send a fail safe shutdown command to the associated equipment
9.     Cooling Control
         A.     The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
                  status
         B.     The Unit Controller shall monitor the supply air temperature from a duct mounted supply air temperature sensor
         C.     DX Cooling shall be disabled below 55 deg. (adj) Outside air temp
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the supply air temperature setpoint 55 deg. (adj)
         E.     Unoccupied Mode
                  1)     The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the DX
                           cooling to maintain the supply air temperature setpoint
         F.     Alarms
                  1)     Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the Supply air temperature  is 5 deg. (adj.) above the supply air temperature
                           setpoint for 10 min. (adj)
10.     Heating Control
         A.     The Unit Controller shall enable Gas Heating based on a Time Schedule or Unoccupied Setpoints and supply fan
                  status
         B.     The Unit Controller shall monitor the supply air temperature from a duct mounted supply air temperature sensor
         C.     Gas Heating shall be disabled above 75 deg. (adj) Outside air temp
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable and modulate the Gas Heating to maintain the supply air temperature setpoint
         E.     Unoccupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the gas heating to maintain the supply air temp setpoint
         F.     Alarms
                  1)     Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the Supply air temp is 5 deg. (adj.) below the supply air temperature setpoint
                           for 10 min. (adj) ( Supply Air Low Temperature Alarm)
11.     Smoke Detector
         A.     A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
         B.     The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
12.     Fire Alarm Shut Down
         A.     The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
         B.     The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
13.     Filter Pressure Drop
         A.     Provide static pressure differential switch across each filter which will alarm the system on high static pressure limits.
14.     Shut Down
         A.     At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
                  1)     The supply fan is off, the outside air damper is closed, the compressor(s) are off.
                  2)     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.     Freeze Stat
         a.     A Freeze Stat shall be installed upstream of any water coil
         b.     The Freeze Stat shall trip below 38 deg. (adj)
         c.     The Unit Controller shall monitor the Freeze Stat and shall  enable Fail Safe Mode
         d.     The Freeze Stat shall have a manual reset
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MULTIZONE VAV ROOFTOP UNITS (RTU-11,13)

SHEET IS FOR REFERENCE ONLY.

REVISIONS

10-11-24 ISSUED FOR BID

Grand Totals 136

Subtotals 25 53 58

Totals 14 5 5 1 25 16 1 1 9 1 58

Freeze Stat x x x

Fire Alarm System x x x

Duct Smoke Detector x x x

Supply Air Temperature Low Alarm x x x

Gas Heating Output x x x
Return Air Temperature x

Supply Air Temperature High Alarm x x x

Outside Air Temperature Cooling Disable... x x 55

Cooling Output x x x

Time Schedule x x

Return Air Temperature x 3 deg

Mixed Air Temperature x x x 3 deg

Supply Air Temperature x x x 3 deg

Fail Safe Command x x x 0.01"

Exhaust Fan Signal x x x 0.03

Building Pressure Setpoint x x 0.05"

Building Pressure x x x 0.01"

Return Air Enthalpy x x x 1 btu/lb.

Return Air Humidity x x x 3%

Return Air Temp x x x 3 deg

Outside Air Enthalpy x x x 1 btu/lb.

Outside Air Humidity x x x 3%

Outside Air Temp x x x 3 deg

Cooling Mode x x x

Heating Mode x x x
Mixed Air Temperature x x 3 deg

Supply Air Temperature x x 3 deg

Mixed Air Temperature Differential Setpoint x x 2
Supply Air Temperature Setpoint x x 55

Fail Safe Command x x
Supply Fan Max Fan Speed Setpoint x x

Supply Fan Min Speed Setpoint x x x

Min OA Maximum Damper Position Setpoint x x x
Min OA Minimum Damper Position Setpoint x x

Economizer Damper Position x x x 20 cfm

Outside Air Temp Low Setpoint x x 30
Outside Air Temp High Setpoint x x 60

Supply Air Temp Low Setpoint x x 55

Supply Air Temp High Setpoint x x 60
Supply Air Temp x x

Outside Air Temperature x x

Fail Safe Command x x x

Supply Air Duct High Pressure Switch x x x

VFD Amps x x

VFD Voltage x x

VFD HZ x x

Optional VFD Points

Fail Safe Command x x x x

Supply Fan VFD Alarm x x x

Supply Fan Hand Alarm x x x

Supply Fan Fail Alarm x x x

Time Schedule x x x

VAV Total Airflow x x x 300cfm

High Supply air Duct Static Pressure Switch x x x

Supply Air Duct Static Pressure x x x 0.2"wc

Minimum Damper Position setpoint x

Maximum Damper Position Setpoint x

Minimum Supply Duct Static Pressure Setpoint x

Maximum Supply Duct Static Pressure Setpoint x

Supply Fan VFD Speed x x x 3%

Supply Fan Status x x x

Supply Fan, Enable / Disable x x x

Unoccupied Cooling Setpoint x x 85

Unoccupied Heating Setpoint x x 60
Occupied Cooling Setpoint x x 74
Occupied Heating Setpoint x x 70

VAV Average Space Temperature x x x 3 deg

Low
Limit...

High
Limit...

General
Critical
w/Man...

AI AO DI DO AV DV

Alarms

Initial
Setpoint 1

Initial
Setpoint 2

Change of
Value
(COV)

Trend
Loop

Duration

Control / Monitoring Point Name

Hardware Points Software Points

Display
Status

Setpoint Value Trending

RTU-11 & 13 BAS Points List

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

AOPOSITION

AITEMP

AIHUMIDITY

AITEMP

AISTATIC PRESSURE

AISPACE
PRES.

O.A.

S.A.

R.A.

RELIEF

DO START/STOP

AI CURRENT

FAN
MOTOR

VFD

AO CURRENT

RTU-11 & 13 Sequence of Operations

1.     Control Package
         A.     Equipment shall be provided with BACNET interface card or BACNET controls.
         B.     Equipment Manufacturer shall provide written sequence of operation
         C.     Equipment Manufacturer shall provide integration points list
         D.     Equipment Manufacturer shall provide configuration settings of program
         E.     Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence
         F.     BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and
                  setpoints in BAS submittal
2.     Startup
         A.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         B.     Morning Warm Up
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Heat shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Heating Setpoint
                  5)     When Morning Warm up is complete the unit shall return to normal operation
         C.     Morning Cool Down
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Cooling shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Cooling Setpoint
                  5)     When Morning Cool Down is complete the unit shall return to normal operation
3.     Supply Fan Control
         A.     The BAS shall integrate with the Supply Fan VFD
         B.     The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
         C.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         D.     The Unit Controller shall monitor the average space temperature from the associated system VAV's
         E.     The BAS shall monitor all associated system VAV actual CFM, and display the total system VAV CFM
         F.     Occupied Mode
                  1)     The VFD shall modulate the supply fan to maintain the supply air duct static pressure setpoint of 1.5"
                           (adj) default
                  2)     The BAS shall reset supply air duct static pressure setpoint based on the most open VAV damper position.
                  3)     The BAS shall monitor all associated VAV, and sample the damper position every 2 minutes (adj) to
                           determine the most open damper
                  4)     Maximum supply air duct static pressure setpoint 1.5" wc. ( adj) as determined by the TAB contractor
                           when all VAV at Maximum Cooling CFM airflow
                  5)     Minimum supply air duct static pressure setpoint 1" wc. (adj) as determined by the TAB contractor when
                           all VAV at Minimum CFM airflow
                  6)     Supply air duct static pressure change setpoint 0.05" wc. (adj)
                  7)     Maximum Damper Position Setpoint shall be 90% (adj)
                  8)     Minimum Damper Position Setpoint shall be 60% (adj)
                  9)     The BAS shall increase the supply air duct static pressure setpoint when the most open VAV damper is
                           below the minimum damper position setpoint and the BAS shall decrease the supply air duct static pressure setpoint when the most
                           open VAV damper is above the maximum damper position setpoint
         G.     Unoccupied Mode
                  1)     The Unit Controller shall enable the supply fan when the VAV average space temperature is below the
                           unoccupied heating setpoint or is above the unoccupied cooling setpoint
         H.     Alarms
                  1)     Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
                  2)     The Unit Controller shall monitor the supply fan status with a differential pressure switch
                  3)     The Unit Controller Shall monitor the supply air duct static pressure with a pressure transducer
                  4)     The Unit Controller shall monitor the supply air duct static pressure with a high static pressure switch
                           , with manual reset to be interlocked with the VFD to shut down the supply fan, high static pressure switch shall be set at 4" wc.
                           (adj)
                  5)     The Unit Controller shall monitor the supply fan VFD alarm
                  6)     The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
                           Alarm)
                  7)     The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
                           Alarm)
                  8)     The BAS shall alarm when the supply air duct high static pressure switch trips
4.     Supply Fan Safety
         A.     A high supply air static pressure switch shall be installed down stream of the supply fan
         B.     The switch shall be installed within 10 ft of the supply fan and before any dampers
         C.     The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
                  pressure is above 4.0" wc (adj)
         D.     The switch shall have a manual reset
         E.     The supply duct static pressure setpoint shall be determined by the TAB contractor
         F.     The BAS shall monitor the supply duct static pressure switch and alarm when tripped
         G.     The BAS shall send a fail safe shutdown command to the associated equipment
5.     Supply Air Temperature Setpoint
         A.     The BAS shall reset the supply air temperature setpoint based on the outside air temperature
         B.     The supply air temperature setpoint shall be 55 deg. When the outside air temperature is 60 deg. or above, and 60
                  deg. when the outside air temperature is 30 deg. Or below
6.     Minimum Outside Air Control
         A.     The Economizer shall maintain the minimum OA damper position during occupied mode
         B.     The economizer damper position shall track the supply fan speed
         C.     When the supply fan is operating at the Supply Fan Max Speed, the economizer damper shall modulate to the MIN OA
                  Min Damper Position Setpoint
         D.     When the supply fan speed is at the Supply Fan Min Fan Speed then the economizer damper shall modulate to the Min
                  OA Max damper position setpoint
         E.     The economizer Min OA Min Damper Position Setpoint and the Min OA Max Damper Position Setpoint shall be
                  determined by the TAB contractor
         F.     Fail Safe Mode : The economizer damper shall close
7.     Economizer Control
         A.     The Economizer Mode shall be enabled whenever
                  1)     The outside air temp is below 65 deg (adj)
                  2)     The outside enthalpy is less than the return air enthalpy by 2 btu/lb.
                  3)     The supply fan is on
                  4)     Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
                           is not satisfied
                  5)     Heating Mode is disabled
         B.     The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
                  temperature setpoint
         C.     Fail Safe Mode : The economizer damper shall close
8.     Relief Control
         A.     The controller will measure building static pressure and modulate the exhaust fan to maintain a building static
                  pressure setpoint 0.05" wc. (adj)
         B.     The building static pressure sensor shall be located in the space and reference the outdoor pressure
         C.     The BAS shall send a fail safe shutdown command to the associated equipment
9.     Cooling Control
         A.     The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
                  status
         B.     The Unit Controller shall monitor the supply air temperature from a duct mounted supply air temperature sensor
         C.     DX Cooling shall be disabled below 55 deg. (adj) Outside air temp
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the supply air temperature setpoint 55 deg. (adj)
         E.     Unoccupied Mode
                  1)     The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the DX
                           cooling to maintain the supply air temperature setpoint
         F.     Alarms
                  1)     Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the Supply air temperature  is 5 deg. (adj.) above the supply air temperature
                           setpoint for 10 min. (adj)
10.     Heating Control
         A.     The Unit Controller shall enable Gas Heating based on a Time Schedule or Unoccupied Setpoints and supply fan
                  status
         B.     The Unit Controller shall monitor the supply air temperature from a duct mounted supply air temperature sensor
         C.     Gas Heating shall be disabled above 75 deg. (adj) Outside air temp
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable and modulate the Gas Heating to maintain the supply air temperature setpoint
         E.     Unoccupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the gas heating to maintain the supply air temp setpoint
         F.     Alarms
                  1)     Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the Supply air temp is 5 deg. (adj.) below the supply air temperature setpoint
                           for 10 min. (adj) ( Supply Air Low Temperature Alarm)
11.     Smoke Detector
         A.     A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
         B.     The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
12.     Fire Alarm Shut Down
         A.     The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
         B.     The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
13.     Filter Pressure Drop
         A.     Provide static pressure differential switch across each filter which will alarm the system on high static pressure limits.
14.     Shut Down
         A.     At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
                  1)     The supply fan is off, the outside air damper is closed, the compressor(s) are off.
                  2)     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.     Freeze Stat
         a.     A Freeze Stat shall be installed upstream of any water coil
         b.     The Freeze Stat shall trip below 38 deg. (adj)
         c.     The Unit Controller shall monitor the Freeze Stat and shall  enable Fail Safe Mode
         d.     The Freeze Stat shall have a manual reset
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2024

MULTIZONE VAV ROOFTOP UNITS (RTU-11,13)

SHEET IS FOR REFERENCE ONLY.

REVISIONS

10-11-24 ISSUED FOR BID

Grand Totals 136

Subtotals 25 53 58

Totals 14 5 5 1 25 16 1 1 9 1 58

Freeze Stat x x x

Fire Alarm System x x x

Duct Smoke Detector x x x

Supply Air Temperature Low Alarm x x x

Gas Heating Output x x x
Return Air Temperature x

Supply Air Temperature High Alarm x x x

Outside Air Temperature Cooling Disable... x x 55

Cooling Output x x x

Time Schedule x x

Return Air Temperature x 3 deg

Mixed Air Temperature x x x 3 deg

Supply Air Temperature x x x 3 deg

Fail Safe Command x x x 0.01"

Exhaust Fan Signal x x x 0.03

Building Pressure Setpoint x x 0.05"

Building Pressure x x x 0.01"

Return Air Enthalpy x x x 1 btu/lb.

Return Air Humidity x x x 3%

Return Air Temp x x x 3 deg

Outside Air Enthalpy x x x 1 btu/lb.

Outside Air Humidity x x x 3%

Outside Air Temp x x x 3 deg

Cooling Mode x x x

Heating Mode x x x
Mixed Air Temperature x x 3 deg

Supply Air Temperature x x 3 deg

Mixed Air Temperature Differential Setpoint x x 2
Supply Air Temperature Setpoint x x 55

Fail Safe Command x x
Supply Fan Max Fan Speed Setpoint x x

Supply Fan Min Speed Setpoint x x x

Min OA Maximum Damper Position Setpoint x x x
Min OA Minimum Damper Position Setpoint x x

Economizer Damper Position x x x 20 cfm

Outside Air Temp Low Setpoint x x 30
Outside Air Temp High Setpoint x x 60

Supply Air Temp Low Setpoint x x 55

Supply Air Temp High Setpoint x x 60
Supply Air Temp x x

Outside Air Temperature x x

Fail Safe Command x x x

Supply Air Duct High Pressure Switch x x x

VFD Amps x x

VFD Voltage x x

VFD HZ x x

Optional VFD Points

Fail Safe Command x x x x

Supply Fan VFD Alarm x x x

Supply Fan Hand Alarm x x x

Supply Fan Fail Alarm x x x

Time Schedule x x x

VAV Total Airflow x x x 300cfm

High Supply air Duct Static Pressure Switch x x x

Supply Air Duct Static Pressure x x x 0.2"wc

Minimum Damper Position setpoint x

Maximum Damper Position Setpoint x

Minimum Supply Duct Static Pressure Setpoint x

Maximum Supply Duct Static Pressure Setpoint x

Supply Fan VFD Speed x x x 3%

Supply Fan Status x x x

Supply Fan, Enable / Disable x x x

Unoccupied Cooling Setpoint x x 85

Unoccupied Heating Setpoint x x 60
Occupied Cooling Setpoint x x 74
Occupied Heating Setpoint x x 70

VAV Average Space Temperature x x x 3 deg

Low
Limit...

High
Limit...

General
Critical
w/Man...

AI AO DI DO AV DV

Alarms

Initial
Setpoint 1

Initial
Setpoint 2

Change of
Value
(COV)

Trend
Loop

Duration

Control / Monitoring Point Name

Hardware Points Software Points

Display
Status

Setpoint Value Trending

RTU-11 & 13 BAS Points List



RTU-1 thru 10 Sequence of Operations

1.     Control Package
         A.     Equipment shall be provided with BACNET interface card or BACNET controls.
         B.     Equipment Manufacturer shall provide written sequence of operation
         C.     Equipment Manufacturer shall provide integration points list
         D.     Equipment Manufacturer shall provide configuration settings of program
         E.     Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence
         F.     BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and
                  setpoints in BAS submittal
2.     Startup
         A.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         B.     Morning Warm Up
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Heat shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Heating Setpoint
                  5)     When Morning Warm up is complete the unit shall return to normal operation
         C.     Morning Cool Down
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Cooling shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Cooling Setpoint
                  5)     When Morning Cool Down is complete the unit shall return to normal operation
3.     Supply Fan Control
         A.     The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
         B.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         C.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         D.     Occupied Mode
                  1)     The Supply Fan Shall run continuously
         E.     Unoccupied Mode
                  1)     The Supply Fan will cycle on / off based on the unoccupied heating and cooling setpoints
         F.     Alarms
                  1)     The Unit Controller shall monitor the supply fan status with a differential pressure switch
                  2)     Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
                  3)     The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
                           Alarm)
                  4)     The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
                           Alarm)
4.     Supply Fan Safety
         A.     A high supply air static pressure switch shall be installed down stream of the supply fan
         B.     The switch shall be installed within 10 ft of the supply fan and before any dampers
         C.     The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
                  pressure is above 4.0" wc (adj)
         D.     The switch shall have a manual reset
         E.     The supply duct static pressure setpoint shall be determined by the TAB contractor
         F.     The BAS shall monitor the supply duct static pressure switch and alarm when tripped
         G.     The BAS shall send a fail safe shutdown command to the associated equipment
5.     Minimum Outside Air Control
         A.     The Economizer shall maintain a minimum position during occupied mode
         B.     The Economizer Minimum Position shall be determined by the TAB Contractor
         C.     The Economizer shall be closed during unoccupied mode
         D.     Fail Safe Mode : The economizer damper shall close
6.     Economizer Control
         A.     The Economizer Mode shall be enabled whenever
                  1)     The outside air temperature is below 65 deg (adj)
                  2)     The outside enthalpy is less than 22 btu / lb. (adj)
                  3)     The supply fan is on
                  4)     Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
                           is not satisfied
                  5)     Heating Mode is disabled
         B.     The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
                  temperature setpoint
         C.     Fail Safe Mode : The economizer damper shall close
7.     Relief Control
         A.     Unit shall have barometric relief damper.
8.     Cooling Control
         A.     The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
                  status
         B.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         C.     DX Cooling shall be disabled below 55 deg. (adj) Outside Air Temperature
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the occupied cooling setpoint
                  2)     The DX Cooling shall stage on and off based on a PID Loop algorithm
         E.     Unoccupied Mode
                  1)     Unoccupied Mode- The BAS shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the unoccupied cooling setpoint
                  2)     The DX Cooling shall stage on and off based on a PID Loop algorithm
         F.     Alarms
                  1)     Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the space temperature is 5 deg. (adj.) above the space temperature cooling
                           setpoint (Space Temperature High Alarm)
                  3)     The BAS shall alarm when cooling is enabled and the supply air temperature is not 10 deg. (adj) below
                           the space temperature (No Cooling Alarm)
9.     Heating Control
         A.     The Unit Controller shall enable Gas Heat based on a Time Schedule or Unoccupied Setpoints and supply fan status
         B.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         C.     Gas Heating shall be disabled above 75 deg (adj) Outside air temp
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the gas heating to maintain the occupied heating setpoint
         E.     Unoccupied Mode
                  1)     The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the Gas
                           Heating to maintain the unoccupied heating setpoint
         F.     Alarms
                  1)     Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the space temperature is 5 deg. (adj.) below the space temperature heating
                           setpoint for 10 min. (adj) (Space Temperature Low Alarm)
                  3)     The BAS shall alarm when heating is enabled and the supply air temperature  is not 10 deg. (adj) above
                           the space temperature for 10 min. (adj) (No Heating Alarm)
10.     Smoke Detector
         A.     A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
         B.     The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
11.     Fire Alarm Shut Down
         A.     The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
         B.     The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
12.     Shut Down
         A.     At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
                  1)     The supply fan is off, the outside air damper is closed, the compressor(s) are off.
                  2)     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.
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Grand Totals 102

Subtotals 23 35 44

Totals 9 1 4 9 12 12 1 1 8 1 44

Fire Alarm System x x x

Duct Smoke Detector x x x

No Heating Alarm x x x

Space Temperature Low Alarm x x x

Heating Stage 4 x x x

Heating Stage 3 x x x

Heating Stage 2 x x x

Heating Stage 1 x x x

Unoccupied Heating Setpoint x x 85
Occupied Heating Setpoint x x 74

No Cooling Alarm x x x

Space Temperature High Alarm x x x

Outside Air Temperature Cooling Disable... x x 55

Cool Stage 4 x x x

Cool Stage 3 x x x

Cool Stage 2 x x x

Cool Stage 1 x x x

Unoccupied Cooling Setpoint x x 85

Occupied Cooling Setpoint x x 74

Mixed Air Temperature x x x 3 deg

Return Air Temperature x c x 3 deg

Supply Air Temperature x x x 3 deg

Economizer Damper Position x x x 3%

Outside Air Enthalpy x x x 1 btu/lb.

Outside Air Humidity x x x 3%

Outside Air Temperature x x x 3 deg

Cooling Mode x x x

Heating Mode x x x
Mixed Air Temperature x x 3 deg

Supply Air Temperature x x 3 deg

Mixed Air Temperature Differential Setpoint x x 2
Supply Air Temperature Setpoint x x 55
Economizer Position x x 3%

Minimum OA Damper Position Setpoint x x 55

Fail Safe Command x x x

Supply Air Duct High Pressure Switch x x x

Fail Safe Command x x x x

Supply Fan Hand Alarm x x x

Supply Fan Fail Alarm x x x

Time Schedule x x

Supply Fan Status x x x

Supply Fan, Enable / Disable x x x

Unoccupied Cooling Setpoint x x 85 x

Unoccupied Heating Setpoint x x 60 x

Occupied Cooling Setpoint x x 74 x

Occupied Heating Setpoint x x 70 x

Space Temperature x x x 3 deg

Low
Limit...

High
Limit...

General
Critical
w/Man...

AI AO DI DO AV DV

Alarms

Initial
Setpoint 1

Initial
Setpoint 2

Change of
Value
(COV)

Trend
Loop

Duration

Control / Monitoring Point Name

Hardware Points Software Points

Display
Status

Setpoint Value Trending

RTU-1 thru 10 BAS Points List

CONSTANT VOLUME ROOFTOP UNITS (RTU-1 THRU 10)

SHEET IS FOR REFERENCE ONLY.

RTU-1 thru 10 Sequence of Operations

1.     Control Package
         A.     Equipment shall be provided with BACNET interface card or BACNET controls.
         B.     Equipment Manufacturer shall provide written sequence of operation
         C.     Equipment Manufacturer shall provide integration points list
         D.     Equipment Manufacturer shall provide configuration settings of program
         E.     Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence
         F.     BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and
                  setpoints in BAS submittal
2.     Startup
         A.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         B.     Morning Warm Up
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Heat shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Heating Setpoint
                  5)     When Morning Warm up is complete the unit shall return to normal operation
         C.     Morning Cool Down
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Cooling shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Cooling Setpoint
                  5)     When Morning Cool Down is complete the unit shall return to normal operation
3.     Supply Fan Control
         A.     The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
         B.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         C.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         D.     Occupied Mode
                  1)     The Supply Fan Shall run continuously
         E.     Unoccupied Mode
                  1)     The Supply Fan will cycle on / off based on the unoccupied heating and cooling setpoints
         F.     Alarms
                  1)     The Unit Controller shall monitor the supply fan status with a differential pressure switch
                  2)     Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
                  3)     The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
                           Alarm)
                  4)     The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
                           Alarm)
4.     Supply Fan Safety
         A.     A high supply air static pressure switch shall be installed down stream of the supply fan
         B.     The switch shall be installed within 10 ft of the supply fan and before any dampers
         C.     The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
                  pressure is above 4.0" wc (adj)
         D.     The switch shall have a manual reset
         E.     The supply duct static pressure setpoint shall be determined by the TAB contractor
         F.     The BAS shall monitor the supply duct static pressure switch and alarm when tripped
         G.     The BAS shall send a fail safe shutdown command to the associated equipment
5.     Minimum Outside Air Control
         A.     The Economizer shall maintain a minimum position during occupied mode
         B.     The Economizer Minimum Position shall be determined by the TAB Contractor
         C.     The Economizer shall be closed during unoccupied mode
         D.     Fail Safe Mode : The economizer damper shall close
6.     Economizer Control
         A.     The Economizer Mode shall be enabled whenever
                  1)     The outside air temperature is below 65 deg (adj)
                  2)     The outside enthalpy is less than 22 btu / lb. (adj)
                  3)     The supply fan is on
                  4)     Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
                           is not satisfied
                  5)     Heating Mode is disabled
         B.     The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
                  temperature setpoint
         C.     Fail Safe Mode : The economizer damper shall close
7.     Relief Control
         A.     Unit shall have barometric relief damper.
8.     Cooling Control
         A.     The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
                  status
         B.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         C.     DX Cooling shall be disabled below 55 deg. (adj) Outside Air Temperature
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the occupied cooling setpoint
                  2)     The DX Cooling shall stage on and off based on a PID Loop algorithm
         E.     Unoccupied Mode
                  1)     Unoccupied Mode- The BAS shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the unoccupied cooling setpoint
                  2)     The DX Cooling shall stage on and off based on a PID Loop algorithm
         F.     Alarms
                  1)     Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the space temperature is 5 deg. (adj.) above the space temperature cooling
                           setpoint (Space Temperature High Alarm)
                  3)     The BAS shall alarm when cooling is enabled and the supply air temperature is not 10 deg. (adj) below
                           the space temperature (No Cooling Alarm)
9.     Heating Control
         A.     The Unit Controller shall enable Gas Heat based on a Time Schedule or Unoccupied Setpoints and supply fan status
         B.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         C.     Gas Heating shall be disabled above 75 deg (adj) Outside air temp
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the gas heating to maintain the occupied heating setpoint
         E.     Unoccupied Mode
                  1)     The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the Gas
                           Heating to maintain the unoccupied heating setpoint
         F.     Alarms
                  1)     Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the space temperature is 5 deg. (adj.) below the space temperature heating
                           setpoint for 10 min. (adj) (Space Temperature Low Alarm)
                  3)     The BAS shall alarm when heating is enabled and the supply air temperature  is not 10 deg. (adj) above
                           the space temperature for 10 min. (adj) (No Heating Alarm)
10.     Smoke Detector
         A.     A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
         B.     The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
11.     Fire Alarm Shut Down
         A.     The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
         B.     The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
12.     Shut Down
         A.     At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
                  1)     The supply fan is off, the outside air damper is closed, the compressor(s) are off.
                  2)     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.
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Grand Totals 102

Subtotals 23 35 44

Totals 9 1 4 9 12 12 1 1 8 1 44

Fire Alarm System x x x

Duct Smoke Detector x x x

No Heating Alarm x x x

Space Temperature Low Alarm x x x

Heating Stage 4 x x x

Heating Stage 3 x x x

Heating Stage 2 x x x

Heating Stage 1 x x x

Unoccupied Heating Setpoint x x 85
Occupied Heating Setpoint x x 74

No Cooling Alarm x x x

Space Temperature High Alarm x x x

Outside Air Temperature Cooling Disable... x x 55

Cool Stage 4 x x x

Cool Stage 3 x x x

Cool Stage 2 x x x

Cool Stage 1 x x x

Unoccupied Cooling Setpoint x x 85

Occupied Cooling Setpoint x x 74

Mixed Air Temperature x x x 3 deg

Return Air Temperature x c x 3 deg

Supply Air Temperature x x x 3 deg

Economizer Damper Position x x x 3%

Outside Air Enthalpy x x x 1 btu/lb.

Outside Air Humidity x x x 3%

Outside Air Temperature x x x 3 deg

Cooling Mode x x x

Heating Mode x x x
Mixed Air Temperature x x 3 deg

Supply Air Temperature x x 3 deg

Mixed Air Temperature Differential Setpoint x x 2
Supply Air Temperature Setpoint x x 55
Economizer Position x x 3%

Minimum OA Damper Position Setpoint x x 55

Fail Safe Command x x x

Supply Air Duct High Pressure Switch x x x

Fail Safe Command x x x x

Supply Fan Hand Alarm x x x

Supply Fan Fail Alarm x x x

Time Schedule x x

Supply Fan Status x x x

Supply Fan, Enable / Disable x x x

Unoccupied Cooling Setpoint x x 85 x

Unoccupied Heating Setpoint x x 60 x

Occupied Cooling Setpoint x x 74 x

Occupied Heating Setpoint x x 70 x

Space Temperature x x x 3 deg

Low
Limit...

High
Limit...
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Critical
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RTU-12 Sequence of Operations

1.     Control Package
         A.     Equipment shall be provided with BACNET interface card or BACNET controls.
         B.     Equipment Manufacturer shall provide written sequence of operation
         C.     Equipment Manufacturer shall provide integration points list
         D.     Equipment Manufacturer shall provide configuration settings of program
         E.     Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence
         F.     BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and
                  setpoints in BAS submittal
2.     Startup
         A.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         B.     Morning Warm Up
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Heat shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Heating Setpoint
                  5)     When Morning Warm up is complete the unit shall return to normal operation
         C.     Morning Cool Down
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Cooling shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Cooling Setpoint
                  5)     When Morning Cool Down is complete the unit shall return to normal operation
3.     Supply Fan Control
         A.     The Unit Controller shall integrate with the Supply Fan VFD
         B.     The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
         C.     The unit will use an optimal start algorithm for morning start-up. This algorithm will minimize the unoccupied
                  warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         D.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         E.     Occupied Mode
                  1)     A VFD shall modulate the supply fan from 50% fan speed to 100% fan speed during the Occupied Mode based
                           on the occupied heating and cooling  setpoints
                  2)     When the heating and cooling setpoints are satisfied, the supply fan shall operate at 50% design CFM
                  3)     When the space temperature is below the heating setpoint the supply fan VFD speed will increase to
                           maintain the heating setpoint,
                  4)     When the space temperature is above the cooling setpoint, the supply fan VFD speed will increase to
                           maintain the cooling setpoint. Supply Fan VFD speed will be controlled by a PID
         F.     Unoccupied Mode
                  1)     The Supply Fan will cycle on / off at 100% fan speed based on the unoccupied setpoints
         G.     Alarms
                  1)     Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
                  2)     The BAS shall monitor the supply fan status with a differential pressure switch
                  3)     The BAS shall monitor the supply fan VFD alarm
                  4)     The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
                           Alarm)
                  5)     The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
                           Alarm)
4.     Supply Fan Safety
         A.     A high supply air static pressure switch shall be installed down stream of the supply fan
         B.     The switch shall be installed within 10 ft of the supply fan and before any dampers
         C.     The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
                  pressure is above 4.0" wc (adj)
         D.     The switch shall have a manual reset
         E.     The supply duct static pressure setpoint shall be determined by the TAB contractor
         F.     The BAS shall monitor the supply duct static pressure switch and alarm when tripped
         G.     The BAS shall send a fail safe shutdown command to the associated equipment
5.     Economizer Control
         A.     The Economizer Mode shall be enabled whenever
                  1)     The outside air temp is below 65 deg (adj)
                  2)     The outside enthalpy is less than the return air enthalpy by 2 btu/lb.
                  3)     The supply fan is on
                  4)     Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
                           is not satisfied
                  5)     Heating Mode is disabled
         B.     The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
                  temperature setpoint
         C.     Fail Safe Mode : The economizer damper shall close
6.     Relief Control
         A.     Unit shall have barometric relief damper.
7.     Cooling Control
         A.     The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
                  status
         B.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         C.     DX Cooling shall be disabled below 55 deg. (adj) Outside Air Temperature
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the occupied cooling setpoint
                  2)     The DX Cooling shall stage on and off based on a PID Loop algorithm
         E.     Unoccupied Mode
                  1)     Unoccupied Mode- The BAS shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the unoccupied cooling setpoint
                  2)     The DX Cooling shall stage on and off based on a PID Loop algorithm
         F.     Alarms
                  1)     Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the space temperature is 5 deg. (adj.) above the space temperature cooling
                           setpoint (Space Temperature High Alarm)
                  3)     The BAS shall alarm when cooling is enabled and the supply air temperature is not 10 deg. (adj) below
                           the space temperature (No Cooling Alarm)
8.     Heating Control
         A.     The Unit Controller shall enable Gas Heat based on a Time Schedule or Unoccupied Setpoints and supply fan status
         B.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         C.     Gas Heating shall be disabled above 75 deg (adj) Outside air temp
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the gas heating to maintain the occupied heating setpoint
         E.     Unoccupied Mode
                  1)     The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the Gas
                           Heating to maintain the unoccupied heating setpoint
         F.     Alarms
                  1)     Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the space temperature is 5 deg. (adj.) below the space temperature heating
                           setpoint for 10 min. (adj) (Space Temperature Low Alarm)
                  3)     The BAS shall alarm when heating is enabled and the supply air temperature  is not 10 deg. (adj) above
                           the space temperature for 10 min. (adj) (No Heating Alarm)
9.     Smoke Detector
         A.     A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
         B.     The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
10.     Fire Alarm Shut Down
         A.     The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
         B.     The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
11.     Shut Down
         A.     At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
                  1)     The supply fan is off, the outside air damper is closed, the compressor(s) are off.
                  2)     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.
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Grand Totals 114

Subtotals 24 40 50

Totals 10 1 4 9 14 14 1 1 9 1 50

Fire Alarm System x x x

Duct Smoke Detector x x x

No Heating Alarm x x x

Space Temperature Low Alarm x x x

Heating Stage 4 x x x

Heating Stage 3 x x x

Heating Stage 2 x x x

Heating Stage 1 x x x

Unoccupied Heating Setpoint x x 85
Occupied Heating Setpoint x x 74

No Cooling Alarm x x x

Space Temperature High Alarm x x x

Outside Air Temperature Cooling Disable... x x 55

Cool Stage 4 x x x

Cool Stage 3 x x x

Cool Stage 2 x x x

Cool Stage 1 x x x

Unoccupied Cooling Setpoint x x 85
Occupied Cooling Setpoint x x 74

Mixed Air Temperature x x x 3 deg

Return Air Temperature x c x 3 deg

Supply Air Temperature x x x 3 deg

Return Air Enthalpy x x x 1 btu/lb.

Return Air Humidity x x x 3%

Return Air Temp x x x 3 deg

Outside Air Enthalpy x x x 1 btu/lb.

Outside Air Humidity x x x 3%

Outside Air Temp x x x 3 deg

Cooling Mode x x x

Heating Mode x x x
Mixed Air Temperature x x 3 deg

Supply Air Temperature x x 3 deg

Mixed Air Temperature Differential Setpoint x x 2

Supply Air Temperature Setpoint x x 55

Fail Safe Command x x x

Supply Air Duct High Pressure Switch x x x

VFD Amps x x

VFD Voltage x x

VFD HZ x x

Optional VFD Points

Fail Safe Command x x x x

Supply Fan VFD Alarm x x x

Supply Fan Hand Alarm x x x

Supply Fan Fail Alarm x x x

Time Schedule x x

Supply Fan VFD Speed x x x 3%

Supply Fan Status x x x

Supply Fan, Enable / Disable x x x

Unoccupied Cooling Setpoint x x 85 x

Unoccupied Heating Setpoint x x 60 x

Occupied Cooling Setpoint x x 74 x

Occupied Heating Setpoint x x 70 x

Space Temperature x x x 3 deg

Low
Limit...
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RTU-12 BAS Points List

CONSTANT VOLUME ROOFTOP UNITS (RTU-12)
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RTU-12 Sequence of Operations

1.     Control Package
         A.     Equipment shall be provided with BACNET interface card or BACNET controls.
         B.     Equipment Manufacturer shall provide written sequence of operation
         C.     Equipment Manufacturer shall provide integration points list
         D.     Equipment Manufacturer shall provide configuration settings of program
         E.     Equipment Manufacturer shall provide setpoints that the BAS contractor shall write to, to accomplish sequence
         F.     BAS contractor shall include the Manufacturers, sequence, integration points list, configuration settings and
                  setpoints in BAS submittal
2.     Startup
         A.     The Unit Controller will use an optimal start algorithm for morning start-up. This algorithm will minimize the
                  unoccupied warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         B.     Morning Warm Up
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Heat shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Heating Setpoint
                  5)     When Morning Warm up is complete the unit shall return to normal operation
         C.     Morning Cool Down
                  1)     Outside Air Damper shall be closed
                  2)     Return Air Damper shall be open
                  3)     Supply Fan shall be on
                  4)     The Cooling shall be on until the space temperature or return air temperature or the averaged space
                           temperature satisfies the Occupied Cooling Setpoint
                  5)     When Morning Cool Down is complete the unit shall return to normal operation
3.     Supply Fan Control
         A.     The Unit Controller shall integrate with the Supply Fan VFD
         B.     The Unit Controller shall enable the Supply Fan based on a Time Schedule or Unoccupied Setpoints
         C.     The unit will use an optimal start algorithm for morning start-up. This algorithm will minimize the unoccupied
                  warm-up or cool-down period while still achieving comfort conditions by the start of scheduled occupied period.
         D.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         E.     Occupied Mode
                  1)     A VFD shall modulate the supply fan from 50% fan speed to 100% fan speed during the Occupied Mode based
                           on the occupied heating and cooling  setpoints
                  2)     When the heating and cooling setpoints are satisfied, the supply fan shall operate at 50% design CFM
                  3)     When the space temperature is below the heating setpoint the supply fan VFD speed will increase to
                           maintain the heating setpoint,
                  4)     When the space temperature is above the cooling setpoint, the supply fan VFD speed will increase to
                           maintain the cooling setpoint. Supply Fan VFD speed will be controlled by a PID
         F.     Unoccupied Mode
                  1)     The Supply Fan will cycle on / off at 100% fan speed based on the unoccupied setpoints
         G.     Alarms
                  1)     Fail Safe Mode: Supply Fan shall be disabled when a Fail Safe command is received
                  2)     The BAS shall monitor the supply fan status with a differential pressure switch
                  3)     The BAS shall monitor the supply fan VFD alarm
                  4)     The BAS shall alarm when the supply fan is enabled but the supply fan status is off (Supply Fan Fail
                           Alarm)
                  5)     The BAS shall alarm when the supply fan is disabled and the supply fan status is on (Supply Fan Hand
                           Alarm)
4.     Supply Fan Safety
         A.     A high supply air static pressure switch shall be installed down stream of the supply fan
         B.     The switch shall be installed within 10 ft of the supply fan and before any dampers
         C.     The switch shall be interlocked with the supply fan and disable the supply fan when the supply duct static
                  pressure is above 4.0" wc (adj)
         D.     The switch shall have a manual reset
         E.     The supply duct static pressure setpoint shall be determined by the TAB contractor
         F.     The BAS shall monitor the supply duct static pressure switch and alarm when tripped
         G.     The BAS shall send a fail safe shutdown command to the associated equipment
5.     Economizer Control
         A.     The Economizer Mode shall be enabled whenever
                  1)     The outside air temp is below 65 deg (adj)
                  2)     The outside enthalpy is less than the return air enthalpy by 2 btu/lb.
                  3)     The supply fan is on
                  4)     Cooling Mode is enabled when the economizer damper is open 100% and the mixed air temperature setpoint
                           is not satisfied
                  5)     Heating Mode is disabled
         B.     The economizer damper shall modulate to maintain a mixed air temperature of 2 deg. (adj) below the supply air
                  temperature setpoint
         C.     Fail Safe Mode : The economizer damper shall close
6.     Relief Control
         A.     Unit shall have barometric relief damper.
7.     Cooling Control
         A.     The Unit Controller shall enable DX Cooling based on a Time Schedule or Unoccupied Setpoints and supply fan
                  status
         B.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         C.     DX Cooling shall be disabled below 55 deg. (adj) Outside Air Temperature
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the occupied cooling setpoint
                  2)     The DX Cooling shall stage on and off based on a PID Loop algorithm
         E.     Unoccupied Mode
                  1)     Unoccupied Mode- The BAS shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the DX cooling to maintain the unoccupied cooling setpoint
                  2)     The DX Cooling shall stage on and off based on a PID Loop algorithm
         F.     Alarms
                  1)     Fail Safe Mode: Cooling shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the space temperature is 5 deg. (adj.) above the space temperature cooling
                           setpoint (Space Temperature High Alarm)
                  3)     The BAS shall alarm when cooling is enabled and the supply air temperature is not 10 deg. (adj) below
                           the space temperature (No Cooling Alarm)
8.     Heating Control
         A.     The Unit Controller shall enable Gas Heat based on a Time Schedule or Unoccupied Setpoints and supply fan status
         B.     The Unit Controller shall monitor the space temperature from a wall mounted temperature sensor
         C.     Gas Heating shall be disabled above 75 deg (adj) Outside air temp
         D.     Occupied Mode
                  1)     The Unit Controller shall monitor the supply fan status and once the supply fan is proven on, shall
                           enable the gas heating to maintain the occupied heating setpoint
         E.     Unoccupied Mode
                  1)     The BAS shall monitor the supply fan status and once the supply fan is proven on, shall enable the Gas
                           Heating to maintain the unoccupied heating setpoint
         F.     Alarms
                  1)     Fail Safe Mode: Gas Heating shall be disabled when a Fail Safe command is received
                  2)     The BAS shall alarm when the space temperature is 5 deg. (adj.) below the space temperature heating
                           setpoint for 10 min. (adj) (Space Temperature Low Alarm)
                  3)     The BAS shall alarm when heating is enabled and the supply air temperature  is not 10 deg. (adj) above
                           the space temperature for 10 min. (adj) (No Heating Alarm)
9.     Smoke Detector
         A.     A Duct Smoke Detector shall be installed per local codes to shutdown the equipment
         B.     The Unit Controller shall monitor the Duct Smoke Detector and shall enable Fail Safe Mode
10.     Fire Alarm Shut Down
         A.     The Unit Controller shall monitor the Fire Alarm System and shall enable Fail Safe Mode
         B.     The Unit Controller shall reset Fail safe Mode when the Fire Alarm input is cleared
11.     Shut Down
         A.     At shutdown the rooftop unit shall go to fail safe position. Fail safe position is defined by the following.
                  1)     The supply fan is off, the outside air damper is closed, the compressor(s) are off.
                  2)     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.
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Grand Totals 114

Subtotals 24 40 50

Totals 10 1 4 9 14 14 1 1 9 1 50

Fire Alarm System x x x

Duct Smoke Detector x x x

No Heating Alarm x x x

Space Temperature Low Alarm x x x

Heating Stage 4 x x x

Heating Stage 3 x x x

Heating Stage 2 x x x

Heating Stage 1 x x x

Unoccupied Heating Setpoint x x 85
Occupied Heating Setpoint x x 74

No Cooling Alarm x x x

Space Temperature High Alarm x x x

Outside Air Temperature Cooling Disable... x x 55

Cool Stage 4 x x x

Cool Stage 3 x x x

Cool Stage 2 x x x

Cool Stage 1 x x x

Unoccupied Cooling Setpoint x x 85
Occupied Cooling Setpoint x x 74

Mixed Air Temperature x x x 3 deg

Return Air Temperature x c x 3 deg

Supply Air Temperature x x x 3 deg

Return Air Enthalpy x x x 1 btu/lb.

Return Air Humidity x x x 3%

Return Air Temp x x x 3 deg

Outside Air Enthalpy x x x 1 btu/lb.

Outside Air Humidity x x x 3%

Outside Air Temp x x x 3 deg

Cooling Mode x x x

Heating Mode x x x
Mixed Air Temperature x x 3 deg

Supply Air Temperature x x 3 deg

Mixed Air Temperature Differential Setpoint x x 2

Supply Air Temperature Setpoint x x 55

Fail Safe Command x x x

Supply Air Duct High Pressure Switch x x x

VFD Amps x x

VFD Voltage x x

VFD HZ x x

Optional VFD Points

Fail Safe Command x x x x

Supply Fan VFD Alarm x x x

Supply Fan Hand Alarm x x x

Supply Fan Fail Alarm x x x

Time Schedule x x

Supply Fan VFD Speed x x x 3%

Supply Fan Status x x x

Supply Fan, Enable / Disable x x x

Unoccupied Cooling Setpoint x x 85 x

Unoccupied Heating Setpoint x x 60 x

Occupied Cooling Setpoint x x 74 x

Occupied Heating Setpoint x x 70 x

Space Temperature x x x 3 deg

Low
Limit...

High
Limit...

General
Critical
w/Man...

AI AO DI DO AV DV

Alarms

Initial
Setpoint 1

Initial
Setpoint 2

Change of
Value
(COV)

Trend
Loop

Duration

Control / Monitoring Point Name

Hardware Points Software Points

Display
Status

Setpoint Value Trending

RTU-12 BAS Points List

CONSTANT VOLUME ROOFTOP UNITS (RTU-12)

SHEET IS FOR REFERENCE ONLY.
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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 - PHASE 2

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

EAC-1 AIR CLEANING MODULE 208 V 1 NO 3.6 15 EC EC EC MG MFR MFR MFR BAS HC HC HC No 2147

EAC-2 AIR CLEANING MODULE 120 V 1 NO 8.5 15 EC EC EC MG MFR MFR MFR BAS HC HC HC No 653

RTU-13 PACKAGED ROOFTOP UNIT, GAS HEAT 480 V 3 NO 80.2 100 EC EC EC MG MFR MFR MFR BAS HC HC HC Yes 7822

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) LOCATION FED FROM MANUFACTURER MODEL

MAX
CFM

MIN
CFM

HMIN
CFM

HTG
MBH

EAT
(Deg F)

LAT
(Deg F)

EWT
(Deg F)

LWT
(Deg F)

HTG
GPM

V11-01 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 OFFICE 111 RTU-11 TITUS DESV 970 485 730 28 55 90 140 120 2.2

V11-02 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 OFFICE 112 RTU-11 TITUS DESV 335 168 205 8 55 91 140 120 1.1

V11-03 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 8 OFFICE 113 RTU-11 TITUS DESV 500 250 304 11 55 88 140 120 1.2

V11-04 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 7 OFFICE 114 RTU-11 TITUS DESV 405 203 255 10 55 91 140 120 1.1

V11-05 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 OFFICE 111 RTU-11 TITUS DESV 1050 525 585 22 55 90 140 120 2.9

V11-06 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12 HUDDLE 108 RTU-11 TITUS DESV 1200 600 662 25 55 90 140 120 3.7

V11-07 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 PHONE 106 RTU-11 TITUS DESV 1345 673 673 23 55 89 140 120 2.1

V11-08 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 CA STORAGE 122 RTU-11 TITUS DESV 1355 678 678 23 55 88 140 120 1.7

V11-09 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12 HUDDLE 104 RTU-11 TITUS DESV 970 485 517 20 55 91 140 120 1.8

V11-10 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 105 RTU-11 TITUS DESV 165 83 83 3 55 85 140 120 0.5

V11-11 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6  COPYROOM 118 RTU-11 TITUS DESV 300 150 221 8 55 88 140 120 1

V11-12 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 QUIET ROOM 123 RTU-11 TITUS DESV 200 100 102 4 55 100 140 120 0.8

V11-13 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 125 RTU-11 TITUS DESV 290 145 150 6 55 93 140 120 0.8

V11-14 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6  PROJECTROOM 126 RTU-11 TITUS DESV 345 173 173 5 55 82 140 120 3.9

V11-15 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 127 RTU-11 TITUS DESV 260 130 130 4 55 83 140 120 1.2

V11-16 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 105 RTU-11 TITUS DESV 745 373 745 30 55 92 140 120 2.6

V13-01 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 154 RTU-13 TITUS DESV 895 448 471 18 55 90 140 120 2.4

V13-02 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 153 RTU-13 TITUS DESV 170 85 85 3 55 85 140 120 0.5

V13-03 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 129 RTU-13 TITUS DESV 775 388 645 24 55 89 140 120 5.8

V13-04 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 4  BREAKROOM 143 RTU-13 TITUS DESV 100 50 50 1 55 90 140 120 0.4

V13-05 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6  BREAKROOM 143 RTU-13 TITUS DESV 390 195 195 6 55 90 140 120 0.8

V13-06 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 HUDDLE 150 RTU-13 TITUS DESV 1650 825 897 34 55 90 140 120 3.3

V13-07 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12  OPENOFFICE 149 RTU-13 TITUS DESV 910 455 455 15 55 86 140 120 1.3

V13-08 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14  MULTI-PURPOSEROOM 148 RTU-13 TITUS DESV 1520 760 813 31 55 90 140 120 2.8

V13-09 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14  MULTI-PURPOSEROOM 148 RTU-13 TITUS DESV 2425 1213 1448 55 55 90 140 120 3.2

V13-10 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6  BREAKROOM 143 RTU-13 TITUS DESV 285 143 227 9 55 97 140 120 0.8

V13-11 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 16 CAFE 146 RTU-13 TITUS DESV 1800 900 1189 45 55 99 140 120 6.8

V13-12 SINGLE DUCT VAV BOX W/NO REHEAT 16  TABLE & CHAIRSTORAGE 142 RTU-13 TITUS DESV 3000 0 1275 48 55 55 140 120 0

V13-13 SINGLE DUCT VAV BOX W/NO REHEAT 16  TABLE & CHAIRSTORAGE 142 RTU-13 TITUS DESV 3000 0 1275 48 55 55 140 120 0

27355 10683 15238 56.7

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

HVAC AIR CLEANER SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION STATUS

EQUIP SERVED
BY MANUFACTURER MODEL EMERGENCY ELECTRIC CONNECTION SUMMARY

AVAILABLE
FAULT CURRENT

EAC-1 AIR CLEANING MODULE HUDDLE 127 CEILING NEW RTU-11 ENVERID HLR-100M NO EAC-1 - 208V/1PH, 3.6 MCA, 15A OCP 2147

EAC-2 AIR CLEANING MODULE RTU-13 CURB NEW RTU-13 ENVERID HLR 100C-12 NO EAC-2 - 120V/1PH, 8.5 MCA, 15A OCP 653

HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG MANUFACTURER MODEL FACE Size MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE

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

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

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

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

CD-5 TITUS OMNI 12"x12" 6"ø CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING

ER-1 TITUS 50F 12"x12" 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

LD-1 TITUS FL-15 4'-0"-(1) 1.5" SLOT 8"ø CEILING ALUMINUM BLACK FINISH G.C. TO FIELD PAINT TO
MATCH CEILING OR WALLS

(none) LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING

LD-2 TITUS FL-15 4'-0"-(1) 1.5" SLOT 8"ø CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

LD-3 TITUS FL15 - 2 SLOT <varies> <varies> SIDEWALL ALUMINUM BLACK FINISH G.C. TO FIELD PAINT TO
MATCH CEILING OR WALLS

OPPOSED BLADE SURFACE MOUNT

LD-R1 TITUS FL-20 4'-0"-(1) 1.5" SLOT 6"ø CEILING ALUMINUM BLACK FINISH G.C. TO FIELD PAINT TO
MATCH CEILING OR WALLS

(none) LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING

RD-1 TITUS TMRA 14"Ø 14"ø DUCT STEEL STANDARD WHITE (none) (none)

RG-1 TITUS 50F 12"x12" 12"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

RG-2 TITUS 50F 24"x12" 12"x24" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

RG-3 TITUS 50F 24"x24" 12"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

RG-4 TITUS FL15 - 2 SLOT <varies> <varies> (none) (none) BLACK FINISH G.C. TO FIELD PAINT TO
MATCH CEILING OR WALLS

(none) SURFACE MOUNT

SR-1 TITUS 272RL 10"x4" 10"x4" CEILING STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-2 TITUS S300FL 10"x4" 10"x4" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-3 TITUS 272RL 6"x6" 6"x6" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-4 TITUS 272RL 18"x8" 18"x8" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-5 TITUS S300FL 10"x6" 10"x6" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

TG-1 TITUS 50F 24"x12" 24"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

TG-2 TITUS 23RL 18"x10" 18"x10" SIDEWALL STEEL STANDARD WHITE (none) SURFACE MOUNT

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 STATUS

WEIGHT
(lbs) MANUFACTURER MODEL MIN EER MIN IEER CFM

ESP (in
WC) BHP (hp) OACFM CO2 CFM

NOMINAL
TONS

OA EAT
DB (Deg F)

OA EAT
WB (Deg F)

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-11 PACKAGED ROOFTOP UNIT, GAS HEAT EXISTING 4000 DAIKIN MPS026G 10.9 10435 1.5 7.1 710 513 25 54 84 69 274 233 55 54 39 149 0 300 240 5 14 NO RTU-11 - 480V/3PH, 71.1 MCA, 80A OCP

RTU-13 PACKAGED ROOFTOP UNIT, GAS HEAT NEW 4300 DAIKIN DPSC25B 11.3 19.6 10920 1.5 4.6 1016 719 25 54 84 69 309 249 55 54 39 178 0 300 0 5 14 NO RTU-13 - 480V/3PH, 80.2 MCA, 100A OCP 7822 2, 3, 10, 21

HVAC VENTILATION SCHEDULE SYSTEM 1

NUMBER NAME AREA 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 194 SF 0 0 0 445 450 106 31 450 0 0 Neutral

102 ENTRY 610 SF 7 5 0.06 295 300 70 20 300 0 29.9 Neutral

103 CORRIDOR 99 SF 0 0 0.06 25 25 6 2 25 0 28.7 Neutral

104 HUDDLE 118 SF 4 5 0.06 450 450 106 31 450 0 7.5 Neutral

105 HUDDLE 89 SF 2 5 0.06 70 70 16 5 70 0 27.2 Neutral

106 PHONE 44 SF 1 5 0.06 25 25 6 2 25 0 38.2 Neutral

107 HUDDLE 89 SF 2 5 0.06 70 70 16 5 70 0 27.5 Neutral

108 HUDDLE 90 SF 2 5 0.06 520 520 122 35 520 0 3.7 Neutral

109  OPENOFFICE 239 SF 0 5 0.06 1180 1200 261 82 1200 0 2 Neutral

109  OPENOFFICE 881 SF 12 5 0.06 650 650 153 44 650 0 21.8 Neutral

110  OPENOFFICE 228 SF 0 5 0.06 1025 1050 229 71 1050 0 2.2 Neutral

110  OPENOFFICE 972 SF 12 5 0.06 670 670 157 46 670 0 22.1 Neutral

111 OFFICE 314 SF 2 5 0.06 970 970 228 66 970 0 3.7 Neutral

112 OFFICE 171 SF 1 5 0.06 335 335 79 23 335 0 5.7 Neutral

113 OFFICE 201 SF 1 5 0.06 500 500 117 34 500 0 4.3 Neutral

114 OFFICE 211 SF 1 5 0.06 405 405 95 28 405 0 5.4 Neutral

115 RECEIVING 251 SF 0 0 0.06 255 200 47 14 200 0 9.4 Neutral

116  OPENOFFICE 925 SF 12 5 0.06 660 660 144 45 660 0 21.9 Neutral

117  OPENOFFICE 1070 SF 12 5 0.06 695 695 151 47 695 0 22.3 Neutral

118  COPY ROOM 565 SF 2 5 0.06 240 240 56 16 240 0 22.9 Neutral

119 HUDDLE 196 SF 5 5 0.06 140 140 33 10 140 0 32.8 Neutral

122 CA STORAGE 73 SF 0 0 0.12 20 20 5 1 20 0 54.7 Neutral

123 QUIET ROOM 105 SF 1 5 0.06 40 40 9 3 40 0 36 Neutral

125 HUDDLE 142 SF 4 5 0.06 115 115 27 8 115 0 31 Neutral

126  PROJECTROOM 312 SF 6 5 0.06 345 345 81 23 345 0 17.7 Neutral

127 HUDDLE 177 SF 7 5 0.06 175 175 41 12 175 0 32.7 Neutral

128 CONFERENCE 295 SF 10 5 0.06 260 260 61 18 260 0 32.5 Neutral

TOTAL 8662 SF 10580 2422 722

HVAC VENTILATION SCHEDULE SYSTEM 2

NUMBER NAME AREA PEOPLE
OA PER
PERSON

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

124 CORRIDOR 347 SF 0 0 0.06 90 95 37 9 95 0 30.3 Neutral

129 HUDDLE 171 SF 7 5 0.06 170 170 67 16 170 0 33.3 Neutral

130 RR SUPPLY 82 SF 0 0 0.12 20 20 8 2 20 0 61.3 Neutral

131 ADA TOILET 80 SF 0 0 0 25 25 10 2 0 80 0 Negative

132 ADA TOILET 54 SF 0 0 0 15 15 6 1 0 80 0 Negative

133 WOMEN 247 SF 0 0 0 60 100 39 9 0 400 0 Negative

134 MEN 205 SF 0 0 0 50 100 39 9 0 400 0 Negative

135 JAN. 35 SF 0 0 0 10 10 4 1 10 80 0 Negative

136 BOOTH 53 SF 0 0 0 15 15 6 1 15 0 0 Neutral

137  SOUND ROOM 63 SF 1 5 0.06 60 100 39 9 100 0 10.8 Neutral

138 BOOTH 53 SF 0 0 0 15 15 6 1 15 0 0 Neutral

139 CORRIDOR 227 SF 0 0 0.06 55 55 22 5 55 0 31 Neutral

142  TABLE & CHAIRSTORAGE 500 SF 0 0 0.12 120 125 49 12 125 0 60 Neutral

143  BREAKROOM 314 SF 0 0 0 160 160 63 15 160 225 0 Negative

144 CONFERENCE 503 SF 16 5 0.06 380 390 153 36 390 0 35.3 Neutral

145 CORRIDOR 523 SF 0 0 0.06 120 120 47 11 120 0 32.6 Neutral

146 CAFE 1905 SF 50 7.5 0.18 1795 1800 705 167 1800 0 49.8 Neutral

147 ENTRY 109 SF 0 0 0.06 200 200 78 19 200 0 4.1 Neutral

148  MULTI-PURPOSEROOM 215 SF 10 5 0.06 1490 1520 501 141 1520 0 5.2 Neutral

148  MULTI-PURPOSEROOM 986 SF 50 5 0.06 2405 2425 949 226 2425 0 16 Neutral

149  OPENOFFICE 265 SF 0 5 0.06 1625 1650 543 153 1650 0 1.6 Neutral

149  OPENOFFICE 1182 SF 17 5 0.06 905 910 356 85 910 0 21.5 Neutral

150 HUDDLE 87 SF 2 5 0.06 480 480 188 45 480 0 4 Neutral

151 HUDDLE 86 SF 2 5 0.06 70 70 27 7 70 0 27.1 Neutral

152 PHONE 44 SF 1 5 0.06 25 25 10 2 25 0 38.2 Neutral

153 HUDDLE 93 SF 2 5 0.06 75 75 29 7 75 0 25.8 Neutral

154 HUDDLE 122 SF 4 5 0.06 415 415 162 39 415 0 8.2 Neutral

155 CORRIDOR 132 SF 0 0 0.06 35 35 14 3 35 0 29.4 Neutral

TOTAL 8683 SF 11120 4157 1033

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

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 STATUS WEIGHT (lbs) MANUFACTURER MODEL CFM EMERGENCY ELECTRIC CONNECTION SUMMARY

EX-EF1 HVAC FAN EXISTING -- GREENHECK GB101-4 1040 NO EX-EF1 - 120V/1PH, 0.25 HP

* RTU-13 TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC

*EAC-1 AND 2 TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC

*AIR TERMINAL UNITS TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC
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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 - PHASE 2

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

EAC-1 AIR CLEANING MODULE 208 V 1 NO 3.6 15 EC EC EC MG MFR MFR MFR BAS HC HC HC No 2147

EAC-2 AIR CLEANING MODULE 120 V 1 NO 8.5 15 EC EC EC MG MFR MFR MFR BAS HC HC HC No 653

RTU-13 PACKAGED ROOFTOP UNIT, GAS HEAT 480 V 3 NO 80.2 100 EC EC EC MG MFR MFR MFR BAS HC HC HC Yes 7822

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) LOCATION FED FROM MANUFACTURER MODEL

MAX
CFM

MIN
CFM

HMIN
CFM

HTG
MBH

EAT
(Deg F)

LAT
(Deg F)

EWT
(Deg F)

LWT
(Deg F)

HTG
GPM

V11-01 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 OFFICE 111 RTU-11 TITUS DESV 970 485 730 28 55 90 140 120 2.2

V11-02 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 OFFICE 112 RTU-11 TITUS DESV 335 168 205 8 55 91 140 120 1.1

V11-03 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 8 OFFICE 113 RTU-11 TITUS DESV 500 250 304 11 55 88 140 120 1.2

V11-04 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 7 OFFICE 114 RTU-11 TITUS DESV 405 203 255 10 55 91 140 120 1.1

V11-05 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 OFFICE 111 RTU-11 TITUS DESV 1050 525 585 22 55 90 140 120 2.9

V11-06 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12 HUDDLE 108 RTU-11 TITUS DESV 1200 600 662 25 55 90 140 120 3.7

V11-07 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 PHONE 106 RTU-11 TITUS DESV 1345 673 673 23 55 89 140 120 2.1

V11-08 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 CA STORAGE 122 RTU-11 TITUS DESV 1355 678 678 23 55 88 140 120 1.7

V11-09 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12 HUDDLE 104 RTU-11 TITUS DESV 970 485 517 20 55 91 140 120 1.8

V11-10 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 105 RTU-11 TITUS DESV 165 83 83 3 55 85 140 120 0.5

V11-11 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6  COPYROOM 118 RTU-11 TITUS DESV 300 150 221 8 55 88 140 120 1

V11-12 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 QUIET ROOM 123 RTU-11 TITUS DESV 200 100 102 4 55 100 140 120 0.8

V11-13 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 125 RTU-11 TITUS DESV 290 145 150 6 55 93 140 120 0.8

V11-14 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6  PROJECTROOM 126 RTU-11 TITUS DESV 345 173 173 5 55 82 140 120 3.9

V11-15 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 127 RTU-11 TITUS DESV 260 130 130 4 55 83 140 120 1.2

V11-16 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 105 RTU-11 TITUS DESV 745 373 745 30 55 92 140 120 2.6

V13-01 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 154 RTU-13 TITUS DESV 895 448 471 18 55 90 140 120 2.4

V13-02 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6 HUDDLE 153 RTU-13 TITUS DESV 170 85 85 3 55 85 140 120 0.5

V13-03 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 10 HUDDLE 129 RTU-13 TITUS DESV 775 388 645 24 55 89 140 120 5.8

V13-04 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 4  BREAKROOM 143 RTU-13 TITUS DESV 100 50 50 1 55 90 140 120 0.4

V13-05 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6  BREAKROOM 143 RTU-13 TITUS DESV 390 195 195 6 55 90 140 120 0.8

V13-06 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14 HUDDLE 150 RTU-13 TITUS DESV 1650 825 897 34 55 90 140 120 3.3

V13-07 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 12  OPENOFFICE 149 RTU-13 TITUS DESV 910 455 455 15 55 86 140 120 1.3

V13-08 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14  MULTI-PURPOSEROOM 148 RTU-13 TITUS DESV 1520 760 813 31 55 90 140 120 2.8

V13-09 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 14  MULTI-PURPOSEROOM 148 RTU-13 TITUS DESV 2425 1213 1448 55 55 90 140 120 3.2

V13-10 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 6  BREAKROOM 143 RTU-13 TITUS DESV 285 143 227 9 55 97 140 120 0.8

V13-11 SINGLE DUCT VAV BOX W/HOT WATER REHEAT 16 CAFE 146 RTU-13 TITUS DESV 1800 900 1189 45 55 99 140 120 6.8

V13-12 SINGLE DUCT VAV BOX W/NO REHEAT 16  TABLE & CHAIRSTORAGE 142 RTU-13 TITUS DESV 3000 0 1275 48 55 55 140 120 0

V13-13 SINGLE DUCT VAV BOX W/NO REHEAT 16  TABLE & CHAIRSTORAGE 142 RTU-13 TITUS DESV 3000 0 1275 48 55 55 140 120 0

27355 10683 15238 56.7

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

HVAC AIR CLEANER SCHEDULE

EQUIPMENT
MARK DESCRIPTION LOCATION STATUS

EQUIP SERVED
BY MANUFACTURER MODEL EMERGENCY ELECTRIC CONNECTION SUMMARY

AVAILABLE
FAULT CURRENT

EAC-1 AIR CLEANING MODULE HUDDLE 127 CEILING NEW RTU-11 ENVERID HLR-100M NO EAC-1 - 208V/1PH, 3.6 MCA, 15A OCP 2147

EAC-2 AIR CLEANING MODULE RTU-13 CURB NEW RTU-13 ENVERID HLR 100C-12 NO EAC-2 - 120V/1PH, 8.5 MCA, 15A OCP 653

HVAC DIFFUSERS AND REGISTERS SCHEDULE
TAG MANUFACTURER MODEL FACE Size MOUNTING MATERIAL FINISH DAMPER TYPE BORDER STYLE

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

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

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

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

CD-5 TITUS OMNI 12"x12" 6"ø CEILING STEEL STANDARD WHITE BUTTERFLY LAY IN MOUNTING

ER-1 TITUS 50F 12"x12" 12"x12" CEILING ALUMINUM STANDARD WHITE OPPOSED BLADE LAY IN MOUNTING

LD-1 TITUS FL-15 4'-0"-(1) 1.5" SLOT 8"ø CEILING ALUMINUM BLACK FINISH G.C. TO FIELD PAINT TO
MATCH CEILING OR WALLS

(none) LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING

LD-2 TITUS FL-15 4'-0"-(1) 1.5" SLOT 8"ø CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

LD-3 TITUS FL15 - 2 SLOT <varies> <varies> SIDEWALL ALUMINUM BLACK FINISH G.C. TO FIELD PAINT TO
MATCH CEILING OR WALLS

OPPOSED BLADE SURFACE MOUNT

LD-R1 TITUS FL-20 4'-0"-(1) 1.5" SLOT 6"ø CEILING ALUMINUM BLACK FINISH G.C. TO FIELD PAINT TO
MATCH CEILING OR WALLS

(none) LAY-IN PANEL, PROVIDE FRAME FOR CEILING MOUNTING

RD-1 TITUS TMRA 14"Ø 14"ø DUCT STEEL STANDARD WHITE (none) (none)

RG-1 TITUS 50F 12"x12" 12"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

RG-2 TITUS 50F 24"x12" 12"x24" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

RG-3 TITUS 50F 24"x24" 12"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

RG-4 TITUS FL15 - 2 SLOT <varies> <varies> (none) (none) BLACK FINISH G.C. TO FIELD PAINT TO
MATCH CEILING OR WALLS

(none) SURFACE MOUNT

SR-1 TITUS 272RL 10"x4" 10"x4" CEILING STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-2 TITUS S300FL 10"x4" 10"x4" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-3 TITUS 272RL 6"x6" 6"x6" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-4 TITUS 272RL 18"x8" 18"x8" SIDEWALL STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

SR-5 TITUS S300FL 10"x6" 10"x6" DUCT STEEL STANDARD WHITE OPPOSED BLADE SURFACE MOUNT

TG-1 TITUS 50F 24"x12" 24"x12" CEILING ALUMINUM STANDARD WHITE (none) LAY IN MOUNTING

TG-2 TITUS 23RL 18"x10" 18"x10" SIDEWALL STEEL STANDARD WHITE (none) SURFACE MOUNT

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 STATUS

WEIGHT
(lbs) MANUFACTURER MODEL MIN EER MIN IEER CFM

ESP (in
WC) BHP (hp) OACFM CO2 CFM

NOMINAL
TONS

OA EAT
DB (Deg F)

OA EAT
WB (Deg F)

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-11 PACKAGED ROOFTOP UNIT, GAS HEAT EXISTING 4000 DAIKIN MPS026G 10.9 10435 1.5 7.1 710 513 25 54 84 69 274 233 55 54 39 149 0 300 240 5 14 NO RTU-11 - 480V/3PH, 71.1 MCA, 80A OCP

RTU-13 PACKAGED ROOFTOP UNIT, GAS HEAT NEW 4300 DAIKIN DPSC25B 11.3 19.6 10920 1.5 4.6 1016 719 25 54 84 69 309 249 55 54 39 178 0 300 0 5 14 NO RTU-13 - 480V/3PH, 80.2 MCA, 100A OCP 7822 2, 3, 10, 21

HVAC VENTILATION SCHEDULE SYSTEM 1

NUMBER NAME AREA 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 194 SF 0 0 0 445 450 106 31 450 0 0 Neutral

102 ENTRY 610 SF 7 5 0.06 295 300 70 20 300 0 29.9 Neutral

103 CORRIDOR 99 SF 0 0 0.06 25 25 6 2 25 0 28.7 Neutral

104 HUDDLE 118 SF 4 5 0.06 450 450 106 31 450 0 7.5 Neutral

105 HUDDLE 89 SF 2 5 0.06 70 70 16 5 70 0 27.2 Neutral

106 PHONE 44 SF 1 5 0.06 25 25 6 2 25 0 38.2 Neutral

107 HUDDLE 89 SF 2 5 0.06 70 70 16 5 70 0 27.5 Neutral

108 HUDDLE 90 SF 2 5 0.06 520 520 122 35 520 0 3.7 Neutral

109  OPENOFFICE 239 SF 0 5 0.06 1180 1200 261 82 1200 0 2 Neutral

109  OPENOFFICE 881 SF 12 5 0.06 650 650 153 44 650 0 21.8 Neutral

110  OPENOFFICE 228 SF 0 5 0.06 1025 1050 229 71 1050 0 2.2 Neutral

110  OPENOFFICE 972 SF 12 5 0.06 670 670 157 46 670 0 22.1 Neutral

111 OFFICE 314 SF 2 5 0.06 970 970 228 66 970 0 3.7 Neutral

112 OFFICE 171 SF 1 5 0.06 335 335 79 23 335 0 5.7 Neutral

113 OFFICE 201 SF 1 5 0.06 500 500 117 34 500 0 4.3 Neutral

114 OFFICE 211 SF 1 5 0.06 405 405 95 28 405 0 5.4 Neutral

115 RECEIVING 251 SF 0 0 0.06 255 200 47 14 200 0 9.4 Neutral

116  OPENOFFICE 925 SF 12 5 0.06 660 660 144 45 660 0 21.9 Neutral

117  OPENOFFICE 1070 SF 12 5 0.06 695 695 151 47 695 0 22.3 Neutral

118  COPY ROOM 565 SF 2 5 0.06 240 240 56 16 240 0 22.9 Neutral

119 HUDDLE 196 SF 5 5 0.06 140 140 33 10 140 0 32.8 Neutral

122 CA STORAGE 73 SF 0 0 0.12 20 20 5 1 20 0 54.7 Neutral

123 QUIET ROOM 105 SF 1 5 0.06 40 40 9 3 40 0 36 Neutral

125 HUDDLE 142 SF 4 5 0.06 115 115 27 8 115 0 31 Neutral

126  PROJECTROOM 312 SF 6 5 0.06 345 345 81 23 345 0 17.7 Neutral

127 HUDDLE 177 SF 7 5 0.06 175 175 41 12 175 0 32.7 Neutral

128 CONFERENCE 295 SF 10 5 0.06 260 260 61 18 260 0 32.5 Neutral

TOTAL 8662 SF 10580 2422 722

HVAC VENTILATION SCHEDULE SYSTEM 2

NUMBER NAME AREA PEOPLE
OA PER
PERSON

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

124 CORRIDOR 347 SF 0 0 0.06 90 95 37 9 95 0 30.3 Neutral

129 HUDDLE 171 SF 7 5 0.06 170 170 67 16 170 0 33.3 Neutral

130 RR SUPPLY 82 SF 0 0 0.12 20 20 8 2 20 0 61.3 Neutral

131 ADA TOILET 80 SF 0 0 0 25 25 10 2 0 80 0 Negative

132 ADA TOILET 54 SF 0 0 0 15 15 6 1 0 80 0 Negative

133 WOMEN 247 SF 0 0 0 60 100 39 9 0 400 0 Negative

134 MEN 205 SF 0 0 0 50 100 39 9 0 400 0 Negative

135 JAN. 35 SF 0 0 0 10 10 4 1 10 80 0 Negative

136 BOOTH 53 SF 0 0 0 15 15 6 1 15 0 0 Neutral

137  SOUND ROOM 63 SF 1 5 0.06 60 100 39 9 100 0 10.8 Neutral

138 BOOTH 53 SF 0 0 0 15 15 6 1 15 0 0 Neutral

139 CORRIDOR 227 SF 0 0 0.06 55 55 22 5 55 0 31 Neutral

142  TABLE & CHAIRSTORAGE 500 SF 0 0 0.12 120 125 49 12 125 0 60 Neutral

143  BREAKROOM 314 SF 0 0 0 160 160 63 15 160 225 0 Negative

144 CONFERENCE 503 SF 16 5 0.06 380 390 153 36 390 0 35.3 Neutral

145 CORRIDOR 523 SF 0 0 0.06 120 120 47 11 120 0 32.6 Neutral

146 CAFE 1905 SF 50 7.5 0.18 1795 1800 705 167 1800 0 49.8 Neutral

147 ENTRY 109 SF 0 0 0.06 200 200 78 19 200 0 4.1 Neutral

148  MULTI-PURPOSEROOM 215 SF 10 5 0.06 1490 1520 501 141 1520 0 5.2 Neutral

148  MULTI-PURPOSEROOM 986 SF 50 5 0.06 2405 2425 949 226 2425 0 16 Neutral

149  OPENOFFICE 265 SF 0 5 0.06 1625 1650 543 153 1650 0 1.6 Neutral

149  OPENOFFICE 1182 SF 17 5 0.06 905 910 356 85 910 0 21.5 Neutral

150 HUDDLE 87 SF 2 5 0.06 480 480 188 45 480 0 4 Neutral

151 HUDDLE 86 SF 2 5 0.06 70 70 27 7 70 0 27.1 Neutral

152 PHONE 44 SF 1 5 0.06 25 25 10 2 25 0 38.2 Neutral

153 HUDDLE 93 SF 2 5 0.06 75 75 29 7 75 0 25.8 Neutral

154 HUDDLE 122 SF 4 5 0.06 415 415 162 39 415 0 8.2 Neutral

155 CORRIDOR 132 SF 0 0 0.06 35 35 14 3 35 0 29.4 Neutral

TOTAL 8683 SF 11120 4157 1033

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

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 STATUS WEIGHT (lbs) MANUFACTURER MODEL CFM EMERGENCY ELECTRIC CONNECTION SUMMARY

EX-EF1 HVAC FAN EXISTING -- GREENHECK GB101-4 1040 NO EX-EF1 - 120V/1PH, 0.25 HP

* RTU-13 TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC

*EAC-1 AND 2 TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC

*AIR TERMINAL UNITS TO BE PROCURED BY OWNER, RECEIVED AND INSTALLED BY HC
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