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READOUT DISPLAY

CONTROL WIRING 
TO ATC SYSTEM

ALUMINUM HONEYCOMB 
STRAIGHTENER 
(FACTORY MOUNTED)

PROVIDE SEALANT AROUND ENTIRE 
UNIT PERIMETER WHERE THE SAME 
ATTACHES TO DUCTWORK

ACCESS DOOR 
W/ LABEL

AIR 
FLOW

AIR 
FLOW

DUCT INSULATION

DUCT

SEE FLOOR PLANS FOR 
DUCT SIZES (TYPICAL)

TOTAL & STATIC PRESSURE EXTERNAL 
PORTS WITH FITTINGS.  CONNECT TO 
VFD AND ATC SYSTEM.

CASING WITH 1-1/2" DUCT 
CONNECTION FLANGES

TYPICAL AIR FLOW MONITORING 
STATION (SAME SIZE AS DUCT)

4X 2X

X = ONE DIAMETER FOR ROUND DUCTS

X = ONE DUCT DIMENSION FOR SQUARE DUCTS

X = DUCT WIDTH + DUCT HEIGHT FOR RECTANGULAR DUCTS

2

NOTES:

1. PROVIDE MINIMUM STRAIGHT RUN UPSTREAM & DOWNSTREAM OF UNIT AS INDICATED 
PRIOR TO ANY OBSTRUCTION, OFFSET, ELBOWS, EQUIPMENT TAKE-OFFS, ETC.

2. PROVIDE ADDITIONAL DUCT ACCESS DOOR ON OPPOSITE SIDE OF DUCT.

3. AIR STRAIGHTENER IS ONLY REQUIRED FOR PITOT TUBE TYPE. THERMAL DISPERSION 
TYPE DO NOT REQUIRE STRAIGHTENER.

MOUNT DISPLAYS IN CONTROL CABINET 
AT UNIT SERVED.

FIELD INSTALLED RIGID 
INSULATION BASE TO 
PREVENT CONDENSATION

12X12 WATERPROOF ACCESS 
DOOR (TYPICAL), LABEL 
ACCESS DOOR PER N.F.P.A.

DUCT SMOKE DETECTOR, PROVIDED BY 
ELECTRICAL CONTRACTOR, INSTALLED BY 
MECHANICAL CONTRACTOR

FAN SHUT DOWN WIRING TO BE
PROVIDED AND INSTALLED BY  
ATC SUBCONTRACTOR

PLAN VIEW

DD

AIRFLOW

PROVIDE FIRE ALARM WIRING  
UNDER DIVISION 28

FIELD FABRICATED METAL RAIN HOOD

10 GAUGE SHEET METAL CAP

SHEET METAL SCREW 3" ON CENTER

CONTINUOUS GASKET

SECTION VIEW

RETURN TUBEINLET TUBE

WATERPROOF DUCT 
SMOKE DETECTOR

FIELD FABRICATED 
METAL RAIN HOOD

FIELD INSTALLED RIGID
INSULATION BASE TO
PREVENT CONDENSATION

12 x 12 ACCESS DOOR
(TYPICAL), LABEL ACCESS
DOOR PER N.F.P.A.

DUCT SMOKE DETECTOR, PROVIDED BY
ELECTRICAL CONTRACTOR, INSTALLED
BY MECHANICAL CONTRACTOR

FAN SHUT DOWN WIRING TO BE
PROVIDED AND INSTALLED BY ATC
SUBCONTRACTOR

PROVIDE FIRE ALARM WIRING  
UNDER DIVISION 28

10 GAUGE SHEET METAL CAP

SHEET METAL SCREW 3" ON CENTER

CONTINUOUS GASKET

AIRFLOW

RETURN TUBEINLET TUBE

DD

NOTES:

1. LINER ADHERED TO THE DUCT WITH 90% MINIMUM AREA COVERAGE 
OF ADHESIVE.

2. THE VELOCITY RATED SIDE OF THE LINER MUST FACE THE AIR FLOW.

3. PROVIDE GALVANIZED PERFORATED LINER ON TOP OF SOUND LINING.

MED.- 3 INCH S.P. & GREATER

LOW - 2 INCH S.P. AND LESS

VELOCITY
MAX SPACING FOR FASTENERS

A

3"

3" 6"

12" 4"

4"

18"

16"

ALL TRANSVERSE EDGES TO 
BE COATED WITH ADHESIVE.

ALTERNATE FOLDED CORNER

LAPPED AND BUTTED CORNER

D

B
C

C

C

B

A

D

D

A

B C D

PARALLEL BLADE - 2-POSITION CONTROL DAMPER

2X

2

X = ONE DIAMETER FOR ROUND DUCTS
X = ONE DUCT DIMENSION FOR SQUARE DUCTS
X = DUCT WIDTH + DUCT HEIGHT FOR RECTANGULAR DUCTS

NOTES:

1. PROVIDE MINIMUM STRAIGHT RUN UPSTREAM & DOWNSTREAM OF DAMPER AS INDICATED PRIOR TO 
ANY OBSTRUCTION, OFFSET, ELBOWS, EQUIPMENT TAKE-OFFS, ETC. WHERE ABOVE STRAIGHT RUN 
OF DUCTWORK IS NOT FEASIBLE PROVIDE MAXIMUM STRAIGHT RUN AVAILABLE.

2. MOUNT DAMPER ACTUATOR IN ACCESSIBLE LOCATION ON SIDE OF DUCTWORK.

3. MARK SHAFTS OF ALL DAMPERS SO THAT THE DAMPER POSITION CAN BE DETERMINED BY VIEWING 
THE SHAFT.

AIR
FLOW

AIR
FLOW

NOT 
RESTRICTED

DUCTWORK

DUCTWORK INSULATION

TYPICAL DUCTWORK 
ACCESS DOOR (W/LABEL)

SEE FLOOR PLANS FOR DUCTWORK 
AND DAMPER SIZES (TYPICAL)

AIR 
FLOW

PARALLEL BLADE MOTOR 
OPERATED DAMPER

TYPICAL DUCTWORK 
ACCESS DOOR (W/LABEL)

OPPOSED BLADE MOTOR 
OPERATED DAMPER

TRANSITION DUCTWORK 
TO DAMPER SIZE

DUCTWORK

DUCTWORK INSULATION

SEE FLOOR PLANS FOR DUCTWORK 
AND DAMPER SIZES (TYPICAL)

DAMPER EDGES SHALL BE SEALED 
TO PREVENT BYPASS AIRFLOW

DAMPER EDGES SHALL BE SEALED 
TO PREVENT BYPASS AIRFLOW

DAMPER EDGE 
STOPS/SEALS

DAMPER EDGE 
STOPS/SEALS

OPPOSED BLADE - MODULATING CONTROL DAMPER

AIR 
FLOW

2X

NOT 
RESTRICTED

TO/FROM 
AIR DEVICES

TO/FROM 
AIR DEVICES

TO AHU

ECCENTRIC TRANSITION 
30° MAX.; 45° MAX. FROM 
ROUND TO FLAT OVAL

METERED OFFSET 
30° MAX.

ANGLED OFFSET 
15° MAX.

45° CLINCH COLLAR

SUPPLY, RETURN 
OR EXHAUST AIR

DOUBLE WALL

DUAL RADIUS ELBOW

RADIUSED ELBOWS 
AT END OF MAIN

SQUARE THROAT ELBOW 
W/TURNING VANES

AIR DEVICE W/ OPPOSED 
BLADE DAMPERS

FLEXIBLE DUCT (NOT TO EXCEED 
5 LINEAR FEET IN LENGTH)

SPIN IN FITTING OFF OF BRANCH 
DUCT W/ VOLUME DAMPER

REDUCING ELBOW

TO/FROM 
AIR DEVICES

CONCENTRIC TRANSITION 45° MAX. 
DIVERGING 60° MAX. CONVERGING

MAIN DUCT

VOLUME DAMPER (TYP)

4" MIN

BRANCH 
DUCT

AIR DEVICE (TYP)

NOTES:

1. ALL SEAMS AND SPIN IN FITTINGS SHALL BE SEALED WITH HARD CAST PRIOR TO TESTING.
2. DUCTWORK CONSTRUCTION SHALL CONFORM TO THE MOST RECENT SMACNA STANDARD - HVAC 

DUCT CONSTRUCTION STANDARDS.
3. PROVIDE INSULATED STAND-OFFS AT VOLUME DAMPERS INSTALLED IN INSULATED DUCT SYSTEMS.
4. FURNISH AND INSTALL ADEQUATELY SIZED DUCT ACCESS DOORS AT ALL FIRE DAMPERS, AIR 

MEASURING DEVICES, MOTOR-OPERATED DAMPERS, DUCT SMOKE DETECTORS, AND OTHER 
LOCATIONS WHERE INDICATED AND REQUIRED FOR DUCT ACCESS.

5. INSTALL PINK RIBBON AT ALL VOLUME DAMPERS LOCATED ABOVE CEILINGS.
6. LABEL ALL DUCT ACCESS DOORS.
7. PAINT BEHIND ALL AIR DEVICES AND LOUVERS WITH TWO (2) COATS OF FLAT BLACK PAINT.
8. VOLUME DAMPERS SERVING AIR DEVICES SHALL BE INSTALLED AS FAR AS POSSIBLE FROM AIR 

DEVICE TO MANAGE NOISE.

MOD AS SIZED ON PLANS

DUCT ACCESS DOOR (TYP.)

25 YEAR CAULKING (COLOR 
AS SELECTED BY OWNER)

FRONT LOUVER (J-STYLE)

BIRD SCREEN

EXTENDED SILL

CLIP ANGLE

DUCT

REAR LOUVER (VERTICAL RAIN 
RESISTANT HURRICANE STYLE)

EXISTING EXTERIOR WALL

LINTEL (REFER TO 
STRUCTURAL DWGS)

INSULATE AND JACKET 
AS SPECIFIED

PROVIDE INTERMITTENT 
WEEPS IN SEAL FOR 
DRAINAGE

PAINT INTERIOR DUCTWORK 
BEHIND LOUVER WITH 2 
COATS OF FLAT BLACK PAINT

PAINT ALL INTERIOR 
SURFACES OF DUCTWORK 
BEHIND LOUVERS WITH 2 
COATS OF FLAT BLACK PAINT

25 YEAR CAULKING (COLOR 
AS SELECTED BY OWNER)

FRONT STATIONARY 
LOUVER (J-STYLE)

EXTENDED SILL

CLIP ANGLE

DUCT

EXISTING 
EXTERIOR WALL

LINTEL (AS 
REQUIRED)

INSULATE AND JACKET AS SPECIFIED

PROVIDE INTERMITTENT 
WEEPS IN SEAL FOR 
DRAINAGE

PAINT ALL INTERIOR 
SURFACES OF DUCTWORK 
BEHIND LOUVERS WITH 2 
COATS OF FLAT BLACK PAINT

PARALLEL BLADE MOTOR OPERATED DAMPER

SEALED DAMPER EDGE TO 
PREVENT BYPASS AIRFLOW

CONCEALED DAMPER 
LINKAGE ARM
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EXPIRATION DATE: 08/24/2026
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THIS DRAWING & THE DESIGN & CONSTRUCTION 
FEATURES DISCLOSED ARE PROPIETARY TO GIPE 
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REUSED IN WHOLE OR IN PART WITHOUT THE 
EXPRESS WRITTEN PERMISSION OF GIPE 
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DETAIL - TYPICAL DUCT SMOKE DETECTOR (INTERIOR)3DETAIL - TYPICAL DUCT SMOKE DETECTOR (EXTERIOR)2

DETAIL - TYPICAL FLEXIBLE DUCT LINER INSTALLATION6

DETAIL - TYPICAL AIR FLOW MONITORING STATION1

DETAIL - TYPICAL DUCTWORK MOUNTED CONTROL DAMPER8
DETAIL - TYPICAL SUPPLY, EXHAUST, OR RETURN DUCT OFFSET, TRANSITION AND
DUCT ACCESS DOORS

7

DETAIL - EXTERIOR MECHANICAL LOUVER4 DETAIL - EXTERIOR COMBINATION LOUVER/DAMPER5
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ZIPPERED ENDCAP

DUCTWORK, SEE
FLOOR PLAN FOR SIZE

AIR DISTRIBUTION AS SPECIFIED

GLIDER 
ATTACHMENT

WITH INTERIOR 
PULL-TIGHT 
SYSTEM

CABLE-DROP SUPPORT 
WITH QUICK DISCONNECT

INTERNAL HOOPS PLACED 
5 FEET APART

AIRFLOW SHALL BE OUT 
OF BOTH SIDES OF THE 
NON-METALLIC DUCTWORK

CABLE SUPPORT HOOK

CABLE SUPPORT

CABLE

CABLE CLAMPS

TURNBUCKLE

EYEBOLT

ANCHOR TO STRUCTURE 
IN AN APPROVED MANNER

NOTES:

1. REFER TO FLOOR PLANS FOR DUCT DIMENSIONS, LAYOUT AND FITTINGS.

2. PROVIDE NON-METALLIC DUCTWORK (TEXTILE) IN ACCORDANCE WITH 
MANUFACTURER'S RECOMMENDATIONS.

12" MIN.

45° MAX.

EXISTING PROPELLER FAN

GALVANIZED ROD 
DUCT STRAP

ATTACH TO STRUCTURE IN 
AN APPROVED MANNER

EXISTING WALL

INSULATED PLENUM 
(BEHIND LOUVER)

ANGLE IRON FRAME 
ALL FOUR SIDES

1/4" ALUMINUM 
MESH BIRDSCREEN

FLEXIBLE CONNECTION

TRANSITION

VIBRATION 
ISOLATOR (TYP.)

EXISTING LOUVER

PAINT BEHIND LOUVER WITH TWO 
COATS OF FLAT BLACK PAINT

M.O.D. (PROVIDED BY ATC 
CONTRACTOR AND INSTALLED BY 
MECHANICAL CONTRACTOR)

NOTES:

1. CLEAN FAN MOTOR, FAN BLADES, LOUVER, AND ENCLOSURE.
2. INSTALL NEW SHEAVES AND BELTS AS REQUIRED FOR TESTING AND BALANCING.

TOP UNISTRUT SUPPORT

EXTERIOR DUCTWORK

2" RIGID INSULATION 
(SEE SPECIFICATIONS)

EXTERIOR DUCTWORK AND EXTERIOR 
DUCT INSULATION/JACKETING

TYPICAL SUPPLY/EXHAUST/RETURN/ 
OUTSIDE AIR DUCT AT GRADE

GRADE

RUBBER CAP FOR UNISTRUT

MAXIMUM 12" 
ABOVE GRADE

EXTERIOR DUCTWORK SHALL 
BE BEVELED AND CROSS-
BROKEN FOR POSITIVE 
DRAINAGE

1/4" BOLT, WASHER, 
NUT OR SIMILIAR 
APPROVED

1-1/2"x1-1/2" UNISTRUT 
(TYPICAL)

6" SQUARE WELDED BASE 
PLATE, ANCHOR TO 
SUPPORT FOUNDATION

6" MINIMUM

NOTES:

1. ALL EXTERIOR UNISTRUT, SUPPORTS & HARDWARE SHALL BE  
STAINLESS STEEL.

2. INSTALL WATERPROOF, ACCESSIBLE ACCESS DOORS AT ALL DUCT 
MOUNTED EQUIPMENT AND LABEL THE SAME.

3. FURNISH WITH SOUND LINING WHERE INDICATED.

EXTERIOR DUCTWORK 
SUPPORT FOUNDATION 
(REFER TO DETAIL)

DUCTWORK SUPPORT FOUNDATION SECTION

DUCTWORK SUPPORT FOUNDATION - SIDE VIEW

HOT DIPPED GALVANIZED ANGLE 
IRON OR TUBE STEEL

45° CHAMFER ALL FOUR SIDES

1" MIN.

2'-6" MIN.

REFER TO DUCT SUPPORT 
FOUNDATION SECTION

3/4" ANCHOR BOLTS 
W/12" MIN. EMBEDIMENT 
AND 3" HOOK

FINISHED GRADE

3/4" NON-SHRINK GROUT

HOT DIPPED GALVANIZED 
BASE PLATE 1/2"x 6"x 6"

3-#3 TIES

1/4" HOT DIPPED GALVANIZED 
LEVELING PLATE.  SAME SIZE 
AS BASE PLATE

4-#4 DOWELS (VERTICAL)

1-1/2" CLEAR 
(TYPICAL)

STRAINER

GAS COCK TO 
EQUIPMENT

FOR CONTINUATION 
SEE FLOOR PLANS.

FULL SIZE REMOVABLE 
DRIP POCKET

3" MIN.

GAS SUPPLY LINE 
GROUND JOINT UNION

EQUIPMENT GAS VALVE TRAIN

GRADE MOUNTED EQUIPMENT

GRADE

PRESSURE 
GAUGE (TYP.)

LP GAS PRESSURE REGULATOR

NOTE:

1. LOCATE GAS PRESSURE REGULATOR THE MINIMUM 
DISTANCE AWAY FROM EQUIPMENT PER THE 
EQUIPMENT MANUFACTURER'S RECOMMENDATIONS.

2. LOCATE GAS PRESSURE REGULATOR AWAY FROM 
SOURCES OF IGNITION PER MANUFACTURER'S 
REQUIREMENTS

3. PAINT ALL EXPOSED PIPING AND VALVES AS 
SPECIFIED. PAINT VALVES IN CONTRASTING COLOR 
TO PIPING TO MAKE THE VALVES "STAND OUT".

X

H

DRAIN SIZE SHALL BE SIZED AS INDICATED IN SCHEDULE OR 
FLOOR PLANS, BUT NEVER LESS THAN EQUIPMENT SIZE OPENING.

UNION

CLEAN OUT

PITCHED DOWN TOWARD DRAIN 
(1/4" PER 10'-0" MIN.)

CLEAN OUT

1" AIR GAP

OPEN DRAIN OR AS 
DIRECTED ON 
FLOOR PLANS

(-)

DRAIN PAN

ECCENTRIC 
INCREASER

TOTAL
TRAP

HEIGHT

NEGATIVE STATIC PRESSURE

UNIT CASING

"H" MUST EQUAL 1 INCH PLUS CASING STATIC PRESSURE

"X" = 1/2 "H"

TOTAL TRAP HEIGHT = "X" + "H" + (1.5 x PIPE DIAMETER) + 
INSULATION THICKNESS

TRAP SIZING

LABELLABEL OUTSIDE OF 
INSULATION - "CLEAR 
TRAP INSIDE FOR 
INSPECTION"

CLEAR (SEE THROUGH) 
TRAP WITH REMOVABLE 
INSULATION FOR EASE OF 
INSPECTION/CLEANING.

PROVIDE FLEXIBLE TRAP 
CLEANING BRUSH

NOTE:

1. DUCTS SHALL BE SUPPORTED PER SMACNA STANDARDS

STEEL BEAM
WASHER

BOTTOM CHORD OF STEEL JOIST

5/8" ALL THREAD ROD (TYPICAL)

REINFORCING ANGLES (TYPICAL)

BEAM CLAMP

2-1/2" X 2-1/2" X 1/4" ANGLE 
(WHERE LENGTH OF ANGLE 
EXCEEDS 6 FT, USE 
INTERMEDIATE SUPPORT

* USE THIS METHOD WHENEVER DUCTS CAN BE GROUPED TOGETHER

DUCT DUCT DUCT

MULTIPLE DUCT RUNS 
ON TRAPEZE HANGERS

SLOPE AS STEEP AS
SOIL WILL ALLOW

#4 BENT BARS AT 
24" O.C. (TYPICAL)

6" TYPICAL ALL 
FOUR SIDES.

6" SLAB

SZVAV UNIT

#5 @ 12" EACH WAY 
(TYPICAL)

45° CHAMFER ALL 
FOUR SIDES

6" MINIMUM

2'-0" MINIMUM

1'-0"

2-#4 BARS (TYPICAL)

4" CRUSHED STONE

S
T
A
T

E
OF
MARY

L
A
N
D

D
A
V
ID

R.HOFFM
A
N

R
O
F

E
SSIONAL E

NG
IN

E
E
R

P

N
o.1975

5

PROFESSIONAL CERTIFICATION. I HEREBY
CERTIFY THAT THESE DOCUMENTS WERE

PREPARED OR APPROVED BY ME, AND THAT I
AM A DULY LICENSED PROFESSIONAL

ENGINEER UNDER THE LAWS OF THE STATE
OF MARYLAND, LICENSE NO. 19755,

EXPIRATION DATE: 08/24/2026

ENGINEER

DESIGNED BY

CHECKED BY

SCALE

JOB NO.

DATE

AS NOTED

SUBMISSION

CONSULTANT

SEAL

THIS DRAWING & THE DESIGN & CONSTRUCTION 
FEATURES DISCLOSED ARE PROPIETARY TO GIPE 
ASSOCIATES, INC. & SHALL NOT BE ALTERED OR 

REUSED IN WHOLE OR IN PART WITHOUT THE 
EXPRESS WRITTEN PERMISSION OF GIPE 

ASSOCIATES, INC.
COPYRIGHT 2026

Consulting Engineers
8719 Brooks Drive
Easton, Maryland 21601
Phone (410) 822-8688
WO#

Gipe Associates Inc.

RAK

DRH

25092

03/12/2026

M302

DETAILS
- HVAC

BID
DOCUMENTS

W
O

R
C

E
S

T
E

R
 C

O
U

N
T

Y
 R

E
C

R
E

A
T

IO
N

 C
E

N
T

E
R

H
V

A
C

 S
Y

S
T

E
M

 R
E

P
L

A
C

E
M

E
N

T
S

25092

6
0
3

0
 P

U
B

L
IC

 L
A

N
D

IN
G

 R
D

,
S

N
O

W
 H

IL
L

, 
M

D
 2

1
8
6

3

DETAIL - NON-METALLIC DUCTWORK U-TRACK SUPPORT AND BLOW DIRECTION2

DETAIL - TYPICAL PROPELLER FAN DETAIL5

DETAIL - TYPICAL DRAW-THRU OR NEGATIVE PRESSURE A/C CONDENSATE DRAIN TRAP
ASSEMBLY

6

DETAIL - GRADE MOUNTED EQUIPMENT GAS PIPING CONNECTION4

DETAIL - EXTERIOR DUCTWORK ON GRADE1

DETAIL - EXTERIOR DUCTWORK SUPPORT FOUNDATION3

DETAIL - TYPICAL INSTALLATION OF HANGERS AND SUPPORTS FOR DUCTWORK7 DETAIL - TYPICAL EXTERIOR EQUIPMENT PAD8
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D
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D

PLAN VIEW D
D

D
D

A
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MOD

MOD

CD UNIT BASE

RAIN GUTTER

EXHAUST FAN W/ VFD

TOTAL ENERGY HEAT WHEEL

SOUNDLINED EXHAUST AIR 
DISCHARGE DUCT (TYP. BOTH SIDES)

ECONOMIZER AIR INTAKE

OUTSIDE AIR FILTER

AIR HANDLING UNIT (SZVAV)

SUPPLY AIR DUCTWORK FOR 
CONT. SEE FLOOR PLAN

TRANSITION TO UNIT FULL SIZE OPENING 
SIZE AS REQUIRED (TYP.) AT ALL DUCT 
CONNECTIONS

FACTORY FURNISHED INSULATED 
PLENUM BASE FOR UNIT

RETURN AIR DUCTWORK 
FOR CONT. SEE FLOOR PLAN

NOTES:

1. PROVIDE DUCT SMOKE DETECTORS ON SUPPLY AND RETURN DUCTS, SEE  PLANS FOR LOCATION.

2. PROVIDE WATER PROOF FLEXIBLE DUCT CONNECTIONS AT UNIT BASE.

3. FURNISH AND INSTALL DUCT SUPPORTS.

4. PROVIDE A MINIMUM OF 10 FEET OF SOUND LINING FOR SUPPLY AND RETURN DUCTS.

5. INSTALL WATERPROOF FLEXIBLE DUCT CONNECTORS WHERE DUCTWORK ATTACHES TO UNIT.

6. COORDINATE EXACT LOCATIONS FOR DUCT CONNECTIONS WITH FLOOR PLANS.

7. COORDINATE SERVICE PLATFORM WITH SZVAV UNIT.

8. UNIT SERVICE PLATFORM SHALL BE SUPPORTED FROM PLENUM BASE.

9. ALL EXTERIOR DUCTWORK SHALL BE INSULATED WITH EXTERIOR DUCT INSULATION SYSTEM. REFER TO 
DIVISION 23 SECTION "HVAC INSULATION".

10. ALL EXTERIOR MOTOR OPERATED DAMPERS SHALL BE ENCLOSED IN WATERPROOF NEMA 3R ENCLOSURES.

SOUNDLINING (TYP.)

ADDITIONAL INSULATION WITH
EXTERIOR ALUMINUM
JACKETING (TYP.)

SERVICE PLATFORM ON ALL SIDES 
OF UNIT

SERVICE PLATFORM LADDER (TYP.)

ATTACH SERVICE PLATFORM TO PLENUM 
BASE PER MANUFACTURER'S REQUIREMENTS

MOTOR OPERATED 
DAMPER (TYP.)

RS

RL

HEAT PUMP UNIT SECTION
(TOP)

ECM OR VARIABLE SPEED
HEAT PUMP FANS (TYP)

FACTORY MOUNTED AND INSTALLED 
VIBRATION ISOLATOR (TYP.)

SUPPLY FAN WITH VFD

LADDER (WITH SAFETY
CHAINS, TYP.)

LADDER

METAL (ALUMINUM) SERVICE
PLATFORM  WITH GUARD RAIL

SERVICE PLATFORM SHALL BE PROVIDED FOR
ALL SIDES OF UNIT

SUPPLY AIR DUCTWORK BELOW 
PLATFORM. FOR CONT. SEE FLOOR PLAN.RETURN AIR DUCTWORK 

BELOW PLATFORM, FOR 
CONT. SEE FLOOR PLAN

MIN. 48 INCHES

ECONOMIZER 
AIR INTAKE

COMPRESSORS (TYP. SEE
SCHEDULE FOR QUANTITY)

WATERPROOF FLEXIBLE
CONNECTION (TYP.)
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A
M

P
E

R
S

WEATHER PROOF DUCT 
SMOKE DETECTOR (TYP.)

EXTERIOR DUCTWORK AND 
INSULATION SYSTEM (TYP.)

FULL SIZE A/C CONDENSATE DRAIN AND 
TRAP (SEE DETAIL) PIPE.   (PROVIDE 
PIPE SUPPORTS AS REQUIRED)

LPGLPG

PACKAGED GAS VALVE
TRAIN (MODULATING)

INDIRECT FIRED
GAS FURNACE

GAS PIPING

VIBRATION ISOLATION AS SPECIFIED

CONCRETE PAD

FINISHED GRADE

O.E.D.

MIN. OUTSIDE AIR INTAKE

A
M

S

MOD

O.E.D.

EXISTING CONCRETE PAD

DUCT SUPPORT (TYP)

MIN. OUTSIDE 
AIR INTAKE

VD

VD

DUCT SUPPORT (TYP)

MOD

EXHAUST AIR MOTOR
OPERATED DAMPER WITH END

SWITCH (TYP.)

SOUNDLINE EXHAUST AIR 
DISCHARGE DUCT

O.E.D.

A
M

S

A
M

S

MOD

O.E.D.

DUCT 
SUPPORT (TYP)

SOUNDLINE 
ECONOMIZER AIR 
INTAKE DUCTWORK

SOUNDLINE MIN. 
OUTSIDE AIR 
INTAKE DUCTWORK

SOUNDLINE RETURN 
AIR DUCTWORK

SOUNDLINE SUPPLY AIR DUCTWORK

12" ABOVE FINISHED FLOOR
EXISTING FLOOR

RG1 7500

46X46

7'-0"

RG1 7500

46X46

3'-0"

RG17500

46X46

7'-0"

RG17500

46X46

3'-0"

3'-0" ABOVE FINISHED FLOOR

7'-0" ABOVE FINISHED FLOOR

NOTE:

DIMENSIONS ARE APPROXIMATE. CENTER GRILLES IN LOUVER OPENING.

12" ABOVE FINISHED FLOOR
EXISTING FLOOR

RG2 3875

46X46

7'-0"

RG2 3875

46X46

3'-0"

RG23875

46X46

7'-0"

RG23875

46X46

3'-0"

3'-0" ABOVE FINISHED FLOOR

7'-0" ABOVE FINISHED FLOOR

NOTE:

DIMENSIONS ARE APPROXIMATE. CENTER GRILLES IN EXISTING RETURN AIR OPENING.
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DETAIL - GRADE MOUNTED SINGLE ZONE VAV UNIT1

DETAIL - TYPICAL SMOKE EVACUATION SYSTEM INTAKE2
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DETAIL - TYPICAL RETRUN AIR GRILLE3
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INVERTER
COMPRESSOR(S)

RETURN AIR
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ENTHALPY WHEEL

SINGLE ZONE VAV HEAT PUMP UNIT
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TO DISCHARGE AIR
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DETECTOR
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MIXED AIR TEMPERATURE
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COMPRESSOR CURRENT SENSOR
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GAS PIPING
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NOTES:
1. PROVIDE ADDITIONAL DIGITAL POINTS AS NECESSARY TO ACCOMPLISH THE SPECIFIED SEQUENCE OF OPERATION DESCRIBED IN THE SPECIFICATIONS.
2. ALL ITEMS IN THE POINTS LIST MUST BE VIEWABLE FROM THE OPERATOR'S TERMINAL.

ATC POINT LIST
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A. GENERAL

1. THE SINGLE ZONE VAV UNIT SHALL BE PROVIDED WITH FIELD INSTALLED CONTROLS/DEVICES. ALL CONTROLS/DEVICES SHALL BE INTEGRATED, COORDINATED, AND INSTALLED TO PROVIDE A COMPLETE AND FUNCTIONAL SYSTEM. THE SINGLE ZONE 
VAV UNIT MANUFACTURER SHALL PROVIDE FACTORY REQUIRED PROTECTIVE CIRCUITS.

2. SINGLE ZONE VAV UNIT SHALL BE STARTED AND STOPPED THROUGH THE CCMS BY WAY OF OPTIMUM START-STOP PROGRAM (WITH MANUAL OVERRIDE).

3. DUCT MOUNTED SMOKE DETECTORS DD-1 AND DD-2 SHALL BE MOUNTED IN THE SUPPLY DUCT  AND RETURN DUCT.  UPON DETECTION OF PRODUCTS OF COMBUSTION, THE SUPPLY AIR FAN, AND INTERLOCKED EXHAUST AIR FAN SHALL SHUT DOWN 
AND A SIGNAL SHALL BE SENT TO THE FIRE ALARM SYSTEM.  

4. FIELD INSTALL THE AC CONDENSATE OVERFLOW SAFETY SWITCHES IN COOLING COIL DRAIN PAN. THE CONDENSATE OVERFLOW SAFETY SWITCH SHALL BE WIRED TO DE-ENERGIZE THE SINGLE ZONE VAV UNIT IN THE EVENT OF A HIGH WATER 
LEVEL CONDITION. A LOCAL AND REMOTE ALARM SHALL BE ANNUNCIATED UPON ACTIVATION OF CONDENSATE OVERFLOW SAFETY SWITCH.

5. PROVIDE BMS INTERFACE, CONTROLS, AND FIELD INSTALLED DEVICES AS SPECIFIED AND REQUIRED. INSTALL GRAPHICS FOR UNITS AND DISPLAY ALL POINTS ON THE BMS SYSTEM.  ALL SET POINTS, SCHEDULES, ETC… SHALL BE FULLY ADJUSTABLE 
FROM THE BMS SYSTEM.

6. FOR UNITS WITH MULTIPLE FANS ALL REQUIREMENTS APPLY TO ALL FANS.

7. BMS SUBCONTRACTOR SHALL INSTALL INTERLOCK WIRING, TEMPERATURE SENSORS, RELATIVE HUMIDITY SENSORS, CO2 SENSORS, CO SENSOR, AIR FLOW MONITORING STATIONS, INTERLOCK WITH GAS VALVE TRAIN,INTERLOCK WITH EMERGENCY 
GENERATOR, AND CONTROL WIRING FOR A COMPLETE AND OPERATIONAL SYSTEM.

8. PROVIDE DIFFERENTIAL PRESSURE SENSORS TO DETERMINE THE STATUS OF ALL FANS ASSOCIATED WITH THE SINGLE ZONE VAV UNIT AND INTERLOCKED EXHAUST FANS.  AT CONTRACTOR'S OPTION CURRENT SENSORS MAY BE PROVIDED IN LIEU 
OF DIFFERENTIAL PRESSURE SENSOR TO DETERMINE STATUS.

9. COMPRESSOR STATUS VIA A CURRENT SWITCH SHALL BE MONITORED ON BMS SYSTEM FOR EACH COMPRESSOR.

10. HEAT PUMP FAN STATUS VIA CURRENT SWITCH SHALL BE MONITORED ON BMS FOR EACH HEAT PUMP FAN.

11. THE SINGLE ZONE VAV UNIT SUPPLY FAN SPEED/AMPERAGE AND EXHAUST FAN SPEED/AMPERAGE SHALL BE MONITORED VIA VFD'S AND SHALL REPORT THE SAME ON THE AUTOMATIC TEMPERATURE CONTROL SYSTEM.

12. UNDER THIS DIVISION PROVIDE SPACE CARBON DIOXIDE LEVEL SHALL BE MONITORED/TRENDED ON THE BMS SYSTEM.  FURNISH AND INSTALL SPACE CO2 AND OUTSIDE AIR CO2 SENSORS AND INTERLOCK WITH UNIT AND BMS SYSTEM. 

13. UNDER THIS DIVISION A GLOBAL OUTSIDE AIR CARBON DIOXIDE SENSOR SHALL BE MONITORED AND TRENDED ON THE BMS SYSTEM. THE SPACE AND OUTSIDE AIR CARBON DIOXIDE LEVELS SHALL BE MONITORED/TRENDED ON THE BMS SYSTEM TO 
ALLOW RESET OF CO2 SENSOR SET POINTS BASE ON OUTSIDE AIR CO2 LEVELS.

14. REFER TO POINT LIST ON THIS DRAWING FOR ADDITIONAL MONITORING REQUIREMENTS.

15. GAS VALVES SHALL BE FULLY MODULATING.

16. FURNISH AND INSTALL MIXED AIR TEMPERATURE CONTROLLER SENSOR (T-3). UTILIZE MIXED AIR TEMPERATURE CONTROLLER TEMPERATURE SENSOR (T-3) AS A LOW TEMPERATURE DETECTION SENSOR. ALARM SHALL BE PROVIDED ANYTIME THE 
TEMPERATURE IS BELOW 40 DEGREES FAHRENHEIT AS SENSED BY T-3 (ADJUSTABLE). PROVIDE ALARM WITH 5 MINUTE DELAY.

17. INTERLOCK ALL AIR FLOW MONITORING STATIONS WITH THE BMS SYSTEM AND SINGLE ZONE VAV UNIT FAN DRIVES (MINIMUM OUTSIDE AIR, ECONOMIZER OUTSIDE AIR, AND EXHAUST AIR).

18. CREATE GRAPHIC ON BMS SYSTEM AND RECORD/DISPLAY ALL INFORMATION INCLUDING SUPPLY AND EXHAUST AIR FLOW RATES IN CUBIC FEET PER MINUTE. ALL SET POINTS, SCHEDULES, ETC… SHALL BE FULLY ADJUSTABLE FROM THE BMS 
SYSTEM.

19. UNIT SHALL UTILIZE COMPLETE SENSIBLE TEMPERATURE AUTOMATIC ECONOMIZER.  ALL CONTROLS, DAMPERS, WIRING NECESSARY FOR ECONOMIZER OPERATION SHALL BE  FURNISHED INCLUDING A MIXED AIR LOW TEMPERATURE CONTROLLER, 
T-3.  THE  ECONOMIZER CONTROL SYSTEM SHALL PREVENT THE MIXED AIR TEMPERATURE FROM DROPPING BELOW 52 DEGREES FAHRENHEIT (ADJUSTABLE).  ECONOMIZER SHALL BE FURNISHED WITH CO2 OVERRIDE.

20. GLOBAL OUTSIDE AIR TEMPERATURE SENSOR, T-OA SHALL PREVENT HEAT PUMP UNIT COOLING OPERATION ANYTIME AMBIENT TEMPERATURE IS 50 DEGREES FAHRENHEIT OR LESS.

21. IN COOLING OR DEHUMIDIFICATION MODE, THE SETPOINT OF THE SPACE TEMPERATURE SENSOR MUST MATCH THE SETPOINT OF THE DISCHARGE AIR CONTROLLER THAT IS OPERATING THE HOT GAS RE-HEAT COIL

22. FURNISH AND INSTALL SPACE RELATIVE HUMIDITY SENSOR AND INTERLOCK WITH SINGLE ZONE VAV UNITS TO PROVIDE AUTOMATIC CONTROL OF SPACE RELATIVE HUMIDITY AND HOT GAS RE-HEAT.  RELATIVE HUMIDITY SENSOR SHALL ENABLE 
DEHUMIDIFICATION SEQUENCE TO REDUCE SPACE RELATIVE HUMIDITY AND AT THE SAME TIME PROVIDE HOT GAS RE-HEAT TO PREVENT SUBCOOLING OF THE SPACE. 

23. FURNISH AND INSTALL DISCHARGE AIR TEMPERATURE SENSOR (T-1). DISCHARGE AIR TEMPERATURE SENSOR (T-1) SHALL BE RE-SETTABLE AND ADJUSTABLE THROUGH SOFTWARE.

24. FURNISH AND INSTALL ENERGY RECOVERY WHEEL DISCHARGE AIR TEMPERATURE SENSOR (T-4).

25. FURNISH AND INSTALL ERV WHEEL ROTATION SENSORS AND ERV WHEEL MOTOR CURRENT SENSOR AND MONITOR STATUS ON BMS SYSTEM.

26. UNIT MODE OF OPERATION (I.E. COOLING MODE, HEATING MODE, ECONOMIZER, DEMAND CONTROLLED VENTILATION AND DEHUMIDIFICATION MODE) SHALL BE DETERMINED BASED ON ADJUSTABLE DEAD BAND DEVIATION (ADJUSTABLE) FROM SPACE 
SET POINT.

27. DURING DIRECT EXPANSION COOLING UNIT OPERATION ECM HEAT PUMP UNIT FANS SHALL MODULATE FAN SPEED TO MAINTAIN REFRIGERANT HEAD PRESSURE CONTROL AS REQUIRED.

28. FOR ALL VARIABLE FREQUENCY FANS THE FAN AMPERAGE AND FAN SPEED SHALL BE DISPLAYED ON THE OPERATORS TERMINAL. MAP OVER ALL BACnet ALARMS FOR SINGLE ZONE VAV UNIT FAN DRIVES TO THE BMS.

29. MAP OVER ALL BACnet ALARMS FOR SINGLE ZONE VAV UNIT HEAT PUMPS TO THE BMS.

30. PROVIDE AN ALARM ON THE BMS SYSTEM THAT WILL ANNUNCIATE ANYTIME THE OUTSIDE AIR FLOW RATE OF THE SINGLE ZONE VAV UNIT DROPS MORE THAN 15% (ADJUSTABLE) BELOW THE DESIGN MINIMUM OUTSIDE AIR FLOW RATE.  ALARM SHALL 
HAVE (ADJUSTABLE) 10 MINUTE DELAY.

31. THE BUILDING DISCHARGE AIR CARBON MONOXIDE LEVEL SHALL BE MONITORED AND TRENDED ON THE BMS SYSTEM. SHOULD THE DISCHARGE AIR CO LEVEL REACH AN UNSAFE CONDITION (200 PPM) THE SZVAV GAS FURNACE SHALL SHALL BE 
SHUT DOWN AND AN ALARM SHALL ANNUNCIATE LOCALLY AND REMOTELY ON THE ATC SYSTEM.

32. PROVIDE INTERLOCK WITH EXISTING EMERGENCY GENERATOR AS NEEDED TO DETERMINE STATUS OF THE SAME FOR LOAD SHEDDING AS DESCRIBED FOR SINGLE ZONE VAV UNIT #2.

ATC CONTROL SEQUENCE

B. SEQUENCE OF OPERATION

1. OCCUPIED CYCLE:

a. THE UNIT CONTROLS SHALL BE ARRANGED FOR A WINTER TIME MORNING WARM-UP CYCLE AND A SUMMER TIME PULL DOWN CYCLE (FROM 5:30 A.M. TO 6:30 A.M.). (ADJUSTABLE PER SCHEDULE) PROVIDE CONTROLS FOR START/STOP 
OPTIMIZATION.

b. FACTORY FURNISHED RETURN AIR DAMPER (D-3) SHALL BE INTERLOCKED AND POSITIONED BY A FULLY MODULATING, SPRING-RETURN DAMPER ACTUATOR.

c. FIELD INSTALLED MINIMUM OUTSIDE AIR INTAKE DAMPER (D-1)  AND ECONOMIZER DAMPER (D-6) SHALL BE INTERLOCKED AND POSITIONED BY A FULLY MODULATING, SPRING-RETURN DAMPER ACTUATOR.

d. DISCHARGE AIR TEMPERATURE (AT T-1) SHALL BE RESETTABLE AND ADJUSTABLE THROUGH SOFTWARE.

e. MORNING WARM-UP CYCLE: (WINTER) DURING MORNING WARM-UP CYCLE THE MINIMUM OUTSIDE AIR DAMPER, (D-1) EXHAUST AIR DAMPER (D-2), RELIEF AIR DAMPER, (D-7) , AND ENTHALPY WHEEL BYPASS DAMPERS, (D-4 & D-5) SHALL 
REMAIN CLOSED AND THE RETURN AIR DAMPER, (D-3), SHALL REMAIN OPEN.  THE UNIT FAN AND HEAT PUMP COMPRESSORS SHALL OPERATE IN MORNING WARM-UP MODE UNTIL THE SPACE AIR TEMPERATURE (T-2) RISES TO 70 DEGREES F 
(ADJUSTABLE).  AT THAT POINT THE HEAT PUMP COMPRESSOR SHALL OPERATE IN STAGES UNDER THE CONTROL OF ITS RESPECTIVE SPACE TEMPERATURE SENSOR (T-2) AND THE SUPPLY AIR FAN SHALL MODULATE TO MAINTAIN SPACE 
TEMPERATURE AT 72 DEGREES F (ADJUSTABLE).  AT THAT POINT, THE MINIMUM OUTSIDE AIR DAMPER, (D-1) AND THE EXHAUST AIR DAMPER (D-2)  SHALL OPEN.  THE RELIEF AIR FAN DAMPER (D-7) SHALL REMAIN CLOSED UNLESS UNIT IS IN 
ECONOMIZER MODE.  THE ENTHALPY WHEEL BYPASS DAMPERS, (D-4 & D-5) SHALL REMAIN CLOSED.  THE DISCHARGE AIR TEMPERATURE SENSOR, (T-1) SHALL BE RESET BY SPACE TEMPERATURE SENSOR, (T-2) TO MAINTAIN A ROOM 
TEMPERATURE OF 72 DEGREES F (ADJUSTABLE).  THE ENTHALPY WHEEL SHALL ROTATE DURING OCCUPIED PERIODS WHEN OUTSIDE AIR IS BEING INTRODUCED TO THE SYSTEM, EXCEPT IN ECONOMIZER MODE. DURING HEAT PUMP 
DEFROST MODE THE AUXILIARY MODULATING GAS HEATER SHALL BE ENABLED TO MAINTAIN DISCHARGE AIR TEMPERATURE SET POINT (ADJUSTABLE) AS SENSED BY DISCHARGE TEMPERATURE SENSOR (T-1). THE AUXILIARY MODULATING 
GAS HEATER SHALL BE ENABLED AND OPERATE BASED ON A FALL IN DISCHARGE AIR TEMPERATURE BELOW 65 DEGREES  F (ADJUSTABLE) AS SENSED BY DISCHARGE AIR TEMPERATURE SENSOR (T-1) AND OPERATE UNTIL THE SPACE AIR 
TEMPERATURE SENSED AT, (T-2) RISES TO 70 DEGREES F (ADJUSTABLE).

f. MORNING PULL DOWN COOLING CYCLE:  DURING MORNING PULL DOWN COOLING CYCLE, THE SUPPLY AIR FAN SHALL OPERATE CONTINUOUSLY.  THE HEAT PUMP FAN SPEED SHALL MODULATE AS REQUIRED TO MAINTAIN HEAD PRESSURE 
CONTROL.   DURING MORNING PULL DOWN COOLING CYCLE, THE MINIMUM OUTSIDE AIR DAMPER, (D-1) EXHAUST AIR DAMPER (D-2), RELIEF AIR DAMPER, (D-7) , AND ENTHALPY WHEEL BYPASS DAMPERS, (D-4 & D-5) SHALL REMAIN CLOSED 
AND THE RETURN AIR DAMPER, (D-3), SHALL REMAIN OPEN.  THE UNIT FAN AND HEAT PUMP SHALL OPERATE IN MORNING PULL DOWN MODE UNTIL THE SPACE AIR TEMPERATURE (T-2) FALLS TO 78 DEGREES F (ADJUSTABLE).  AT THAT 
POINT, THE MINIMUM OUTSIDE AIR DAMPER, (D-1) AND THE EXHAUST AIR DAMPER (D-2)  SHALL OPEN.  THE RELIEF AIR FAN DAMPER (D-7) SHALL REMAIN CLOSED UNLESS UNIT IS IN ECONOMIZER MODE.  UPON COMPLETION OF MORNING 
COOL DOWN PERIOD, THE SPACE AIR TEMPERATURE CONTROLLER (T-2) SHALL OPERATE THE UNIT COOLING CONTROLS AND THE SUPPLY AIR FAN SHALL MODULATE TO MAINTAIN SPACE TEMPERATURE AT 75 DEGREES F (ADJUSTABLE).  
THE HEAT PUMP FAN SPEED SHALL MODULATE TO MAINTAIN HEAD PRESSURE IN REFRIGERANT SYSTEM. THE ENTHALPY WHEEL SHALL ROTATE DURING OCCUPIED PERIODS WHEN OUTSIDE AIR IS BEING INTRODUCED TO THE SYSTEM, 
EXCEPT IN ECONOMIZER MODE

g. UNIT CONTROLLER SHALL MODULATE COOLING IN STAGES UTILIZING INVERTER TYPE VARIABLE CAPACITY COMPRESSORS AS REQUIRED TO PROVIDE MINIMUM COOLING DISCHARGE AIR TEMPERATURE AS SENSED BY REFRIGERANT 
SUCTION PRESSURE SENSOR. MONITOR REFRIGERANT SUCTION PRESSURE ON BMS SYSTEM.

h. SINGLE ZONE VAV:  UNIT SHALL MODULATE SUPPLY AND EXHAUST FAN VFD'S BETWEEN 30-100% IN COOLING MODE AND 50-100% IN HEATING MODE TO MAINTAIN SPACE SETPOINT.  DURING CO2 OVERRIDE OPERATION OF OUTDOOR AIR 
DAMPER, THE SUPPLY FAN WILL BE FORCED TO 75% AND CAN MODULATE UP FROM THERE AS NEEDED.

i. MINIMUM OUTSIDE AIR FLOW RATE AS SCHEDULED SHALL BE MAINTAINED AT ALL TIMES BY MODULATING OUTSIDE AIR DAMPER, ECONOMIZER DAMPER, AND RETURN DAMPER REGARDLESS OF SUPPLY FAN SPEED.

j. SPACE RELATIVE HUMIDITY SENSOR, (H-1) SHALL OVERRIDE THE REQUIREMENTS OF THE DISCHARGE AIR TEMPERATURE CONTROLLER (T-1) WHEN SPACE RELATIVE HUMIDITY CONDITIONS EXCEED ITS SET POINT (55 PERCENT RH, 
ADJUSTABLE).  THE CONTROLS SHALL MODULATE UNIT COOLING AND HOT GAS REHEAT COILS AS NECESSARY WHEN DE-HUMIDIFICATION CYCLE IS ACTIVATED TO MAINTAIN SPACE RELATIVE HUMIDITY AT 55% (ADJUSTABLE) AND SPACE 
TEMPERATURE AT 75 DEGREES F (ADJUSTABLE). IF THE SINGLE ZONE VAV UNIT OPERATES IN DEHUMIDIFICATION MODE WITHOUT REACHING 55% RH IN THE SPACES THEN THE SUPPLY/EXHAUST FAN SETTING SHALL BE OVERRIDDEN TO 
INCREASE UP TO 100% AIRFLOW RATES AND MAXIMUM SYSTEM DEHUMIDIFICATION CAPACITY. ONCE SPACE RELATIVE HUMIDITY SETPOINT IS REACHED THE SYSTEM SHALL RETURN TO NORMAL OPERATION AND FAN SPEED SHALL BE 
CONTROLLED BY SPACE TEMPERATURE. IN DEHUMIDIFICATION MODE UNIT CONTROLLER SHALL MODULATE COOLING IN STAGES UTILIZING VARIABLE CAPACITY COMPRESSORS AS REQUIRED TO PROVIDE MINIMUM COOLING DISCHARGE AIR 
TEMPERATURE (53 DEGREES F (ADJUSTABLE)) AS SENSED BY REFRIGERANT SUCTION PRESSURE SENSOR. MONITOR REFRIGERANT SUCTION PRESSURE ON BMS SYSTEM.

k. DEMAND CONTROLLED VENTILATION:  FURNISH AND INSTALL A SPACE CO2 SENSOR. CO2 SENSOR SHALL MODULATE THE OUTSIDE AND EXHAUST AIR FLOW RATES TO MAINTAIN THE SPACE CO2 LEVEL AT 1,000 PPM (ADJUSTABLE).  THE 
MINIMUM FAN AIR FLOW RATES SHALL BE AS SCHEDULED.  SET UP AND TEST MINIMUM AIR FLOW RATES WITH TEST AND BALANCE ENGINEER SO THAT FANS DO NOT OPERATE BELOW MINIMUM AIRFLOW RATES REGARDLESS OF MEASURED 
CO2 LEVELS.  MINIMUM OUTSIDE AIRFLOW RATE SHALL BE MAINTAINED BY AIRFLOW MONITORING STATION AND MODULATION OF OUTSIDE AIR INTAKE DAMPER AT ALL SUPPLY AIRFLOW RATES. THE CO2 SENSORS SHALL MODULATE 
OUTSIDE AIR FLOW RATES IN A LINEAR FASHION FROM MINIMUM TO MAXIMUM BASED ON CO2 MEASUREMENTS.  TEST AND BALANCE ENGINEER SHALL RECORD ALL FANS MAX. AND MIN. FAN SPEEDS AND RECORD THE SAME IN THE TAB 
REPORT AND THE INSIDE DOOR OF THE SINGLE ZONE VAV UNIT.

l. THE OUTSIDE AIR FLOW MONITORING STATION, ECONOMIZER AIR FLOW MONITORING STATION, AND THE EXHAUST AIR FLOW MONITORING STATIONS SHALL BE UTILIZED IN A FAN TRACKING ARRANGEMENT.  THE OUTSIDE AIR FLOW 
MONITORING STATIONS SHALL MEASURE THE COMBINED (MINIMUM AND ECONOMIZER) OUTSIDE AIR FLOW RATE AND THROUGH THE BMS SYSTEM SHALL DETERMINE EXHAUST AIR FLOW RATE SET POINT.  THE EXHAUST AIR FLOW RATE 
SET POINT SHALL THEN BE MAINTAINED BY VARYING THE EXHAUST FAN SPEED TO MAINTAIN THE MATCHING REQUIRED EXHAUST AIR FLOW RATE AS DETERMINED BY THE COMBINED OUTSIDE AIR FLOW RATE AND CONTROLLED TO THE 
EXHAUST AIR FLOW MONITORING STATION.  IN COOLING, HEATING AND DEHUMIDIFICATION MODE OF OPERATION, THE EXHAUST AIR FLOW RATE SHALL MATCH THE OUTSIDE AIR FLOW RATE. IN ECONOMIZER MODE EXHAUST AIR FAN SHALL 
ONLY TRACK O.A. UP TO ITS SCHEDULED MAXIMUM AIRFLOW.

m. ECONOMIZER OPERATION: DURING ECONOMIZER OPERATION THE MIXED AIR TEMPERATURE CONTROLLER (T-3) SHALL MODULATE THE ECONOMIZER OUTDOOR AIR AND RETURN AIR DAMPER ASSEMBLY TO PREVENT THE MIXED AIR 
TEMPERATURE FROM DROPPING BELOW 52 DEGREES F.  CHANGEOVER FROM COMPRESSOR TO ECONOMIZER OPERATION SHALL BE PROVIDED BY AN INTEGRAL ELECTRONIC SENSIBLE TEMPERATURE CONTROL THAT FEEDS INPUT INTO 
THE LOGIC MODULE.  TEMPERATURE SENSORS SUPPLY INPUT TO THE LOGIC MODULE WHICH MODULATES BOTH SETS OF DAMPERS FOR ECONOMIZER OPERATION.  FURNISH RELIEF AIR LOUVER AND DAMPER INTERLOCKED WITH 
ECONOMIZER OPERATION.  ON INITIAL ENABLE OF ECONOMIZER MODE, RELIEF AIR DAMPER (D-7) SHALL REMAIN CLOSED.  A SPACE STATIC PRESSURE SENSOR (SP-1) SHALL BE PROVIDED AND MOUNTED AS SHOWN ON CONTRACT 
DRAWINGS.  UPON A RISE IN SPACE STATIC PRESSURE ABOVE 0.05 IN. W.C. (ADJUSTABLE) RELIEF AIR DAMPER (D-7) MODULATE OPEN TO RELIEVE SPACE PRESSURE.  ENTHALPY WHEEL SHALL BE BYPASSED IN ECONOMIZER MODE VIA 
WHEEL BYPASS DAMPERS (D-4) AND (D-5).  ENTHALPY WHEEL SHALL DE-ENERGIZE DURING ECONOMIZER OPERATION. BMS SHALL MONITOR THE SUM OF THE OUTSIDE AIR AND ECONOMIZER AIR AIRFLOW MONITORING STATIONS TO VERIFY 
THE REQUIRED MINIMUM OUTSIDE AIR AIRFLOW IS MAINTAINED UNDER ALL OPERATING CONDITIONS.

n. EMERGENCY HEAT: PROVIDE MANUAL OVERRIDE OPERATION TO ENERGIZE GAS HEAT IN THE EVENT OF HEAT PUMP FAILURE. THE AUXILIARY MODULATING GAS HEATER SHALL BE ENABLED AND OPERATE UNDER THE CONTROL OF ITS 
RESPECTIVE SPACE TEMPERATURE SENSOR (T-2) AND THE SUPPLY AIR FAN SHALL MODULATE TO MAINTAIN SPACE TEMPERATURE. THE MINIMUM OUTSIDE AIR DAMPER, (D-1) AND THE EXHAUST AIR DAMPER (D-2)  SHALL OPEN.  THE RELIEF 
AIR FAN DAMPER (D-7) SHALL REMAIN CLOSED.  THE ENTHALPY WHEEL BYPASS DAMPERS, (D-4 & D-5) SHALL REMAIN CLOSED.  THE DISCHARGE AIR TEMPERATURE SENSOR, (T-1) SHALL BE RESET BY SPACE TEMPERATURE SENSOR, (T-2) TO 
MAINTAIN A ROOM TEMPERATURE OF 72 DEGREES F (ADJUSTABLE).  THE ENTHALPY WHEEL SHALL ROTATE DURING OCCUPIED PERIODS WHEN OUTSIDE AIR IS BEING INTRODUCED TO THE SYSTEM.

2. UNOCCUPIED CYCLE:  THE BMS SYSTEM SHALL RE-SET THE SPACE TEMPERATURE SENSOR, T-2, TO MAINTAIN A REDUCED NIGHT SETBACK TEMPERATURE OF 55 DEGREES F (ADJUSTABLE).  THE NIGHT SETBACK TEMPERATURE SHALL BE 
MAINTAINED BY CYCLING THE SINGLE ZONE VAV UNIT FANS AND CYCLING THE HEAT PUMP SYSTEM TO MAINTAIN SPACE AT 55 DEGREES F (ADJUSTABLE).  OUTSIDE AIR DAMPER (D-1) AND ECONOMIZER DAMPER (D-6) SHALL BE CLOSED, RETURN 
AIR DAMPER (D-3) SHALL REMAIN OPEN, EXHAUST AIR DAMPER, (D-2) SHALL REMAIN CLOSED, AND ENTHALPY WHEEL BYPASS DAMPERS (D-4 & D-5) SHALL REMAIN CLOSED.  ENTHALPY WHEEL SHALL BE OFF, EXHAUST AIR FAN SHALL BE OFF, 
EXHAUST AIR DAMPER, D-2 SHALL CLOSE. RELIEF AIR DAMPER (D-7) SHALL BE CLOSED.

3. EMERGENCY OPERATION: DURING EMERGENCY GENERATOR OPERATION THE BMS SHALL DE-ENERGIZE SZVAV-2, REGARDLESS OF MODE OF OPERATION, TO SHED BUILDING ELECTRIC LOAD DURING GENERATOR OPERATION. UPON SHUTDOWN 
OF THE GENERATOR AND RESTORATION OF NORMAL POWER, SZVAV-2 SHALL BE RELEASED TO NORMAL OPERATION.

C. REFRIGERANT MITIGATION CONTROL:

1. UNIT SHALL BE FURNISHED WITH FACTORY A2L TYPE REFRIGERANT SAFETY CONTROL THAT WILL SENSE REFRIGERANT LEAK AND AUTOMATICALLY TURN OFF DX SYSTEM AND ENERGIZE SUPPLY AIR FAN AT FULL FAN SPEED.
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CONTROLS - SINGLE ZONE VAV HEAT PUMP UNITS1

Revision Schedule
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SINGLE ZONE VAV (SZVAV) HEAT PUMP UNITS NO. 1 & 2

ATC CONTROL SEQUENCE

A. GENERAL

1. ESTABLISH ALL INTERLOCK REQUIREMENTS, INITIATION DEVICE CONNECTIONS, AND INTERFACE 
REQUIREMENTS WITH EXISTING FIRE ALARM SYSTEM.

2. RE-ESTABLISH ALL EXISTING INTERLOCKS, EXISTING INITIATION DEVICE CONNECTIONS, AND 
EXISTING INTERFACES IMPACTED BY WORK PERFORMED UNDER THIS CONTRACT WITH EXISTING 
FIRE ALARM SYSTEM.

3. THE EXISTING MULTIPURPOSE/FITNESS AREA SMOKE CONTROL EXHAUST FANS SHALL BE 
PROVIDED WITH CURRENT SENSORS TO MONITOR FAN STATUS ON ATC SYSTEM.

4. FURNISH AND INSTALL DAMPER END SWITCHES THAT WILL NOT ALLOW THE EXISTING SMOKE 
CONTROL EXHAUST FANS TO ENERGIZE UNTIL DAMPER PROVES OPEN.  MONITOR DAMPER 
POSITIONS.

5. ALL EQUIPMENT AND DEVICES SHALL BE SUPERVISED AND CONTROLLED BY ADDRESSABLE 
MONITOR MODULES AND RELAYS.

6. FURNISH AND INSTALL INTERLOCK MODULE/RELAYS AS REQUIRED FOR EXTERIOR 
DAMPER/LOUVERS AND SINGLE ZONE VAV HEAT PUMPS AS INDICATED.

7. THE MULTIPURPOSE/FITNESS AREA SMOKE EVACUATION SYSTEM SHALL BE ACTIVATED 
AUTOMATICALLY BY THE FIRE ALARM SYSTEM IF ANY TWO (2) SPACE SMOKE DETECTORS OR 
WATER FLOW SWITCH THAT SERVE THE MULTIPURPOSE/FITNESS AREA ACTIVATION SYSTEM 
SHALL INITIATE EVACUATION MODE.

8. IF H-O-A SWITCH IS MANUALLY INDICATED TO HAND THEN THE MULTIPURPOSE/FITNESS AREA 
SMOKE EVACUATION SYSTEM SHALL ENERGIZE AND OPERATE CONTINUOUSLY UNTIL H-O-A 
SWITCH IS EITHER PLACED “OFF” OR IN THE “AUTOMATIC” POSITION. PROVIDE INTERLOCK 
WIRING/RELAY THAT WILL OPEN MOTOR OPERATED DAMPER AUTOMATICALLY WHEN H-O-A 
SWITCH IS IN "HAND".

B. ACTIVATION

1. WHEN SMOKE AT ANY TWO (2) SMOKE DETECTORS THAT SERVES THE MULTIPURPOSE/FITNESS 
AREA IS DETECTED  OR WATER FLOW AT THE WATER FLOW SWITCH IS DETECTED THEN FIRE 
PROTECTION SYSTEM SHALL ACTIVATE THE MULTIPURPOSE/FITNESS AREA SMOKE EVACUATION 
SYSTEM.

2. THE COMBINATION DAMPER/LOUVERS (LOUVER #1 AND LOUVER #2) SHALL AUTOMATICALLY 
OPEN.

3. THE EXHAUST FAN MOTOR OPERATED DAMPERS SHALL ALL OPEN (TYP OF 2).

4. THE EXHAUST FAN END SWITCHES SHALL PROVE MOTOR OPERATED DAMPERS OPEN (TYP OF 2).

5. DELAY TIME SHALL EXPIRE. TIME DELAY SHALL BE SET FOR THE MAXIMUM TIME IT TAKES THE 
OPERATORS TO FULLY OPEN PLUS 10 SECONDS.

6. ONCE ALL DAMPER/LOUVERS ARE VERIFIED TO BE OPEN VIA END SWITCHES THEN ENERGIZE 
BOTH EXISTING MULTIPURPOSE/FITNESS AREA SMOKE EXHAUST FANS #1 AND #1.

7. SIMULTANEOUSLY, THE SZVAV HEAT PUMPS #1 AND #2 SHALL DE-ENERGIZE.  

C. RESET

1. THE MULTIPURPOSE/FITNESS AREA SMOKE EVACUATION SYSTEM SHALL BE RE-SET BY A RE-SET 
SWITCH.  SYSTEM SHALL NOT BE RE-SET UNTIL FIRE ALARM SYSTEM HAS BEEN RE-SET.

D. TESTING

1. SYSTEM SHALL BE PERFORMANCE TESTED PER NFPA REQUIREMENTS AND PER STATE FIRE 
MARSHALL REQUIREMENTS. THESE REQUIREMENTS DO NOT UTILIZE SMOKE TESTING.
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NOTES:

1. PROVIDE ADDITIONAL DIGITAL POINTS AS NECESSARY TO ACCOMPLISH THE SPECIFIED SEQUENCE OF OPERATION.
2. ALL ITEMS IN THE POINTS LIST MUST BE VIEWABLE FROM THE OPERATOR'S TERMINAL.
3. FOR SZVAV HEAT PUMP UNITS THE ABOVE ATC REQUIREMENTS ARE IN ADDITION TO STANDARD TEMPERATURE CONTROL 

REQUIREMENTS . 

ATC POINT LIST

EXISTING MULTIPURPOSE/FITNESS AREA SMOKE EXHAUST FANS 

SMOKE CONTROL SYSTEM COMBINATION INTAKE DAMPER/LOUVERS
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1. PROVIDE A SINGLE SWITCH TO SHUT DOWN AIR 
DISTRIBUTION EQUIPMENT INDICATED (SZVAV-1 AND 
SZVAV-2)

2. INSTALL KEYED SWITCH AT MAIN ENTRANCE AS 
INDICATED ON THE FLOOR PLAN DRAWINGS.
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1. PROVIDE ADDITIONAL DIGITAL POINTS AS NECESSARY TO ACCOMPLISH THE  SEQUENCE 

OF OPERATION.
2. ALL ITEMS IN THE POINTS LIST MUST BE VIEWABLE FROM THE OPERATOR'S TERMINAL.

ATC POINTS LIST

FIRE FIGHTERS EMERGENCY AIR DISTRIBUTION EQUIPMENT SHUT-DOWN SWITCH

G
R

A
P

H
IC

 D
IS

P
LA

Y

S
W

IT
C

H
 P

O
S

IT
IO

N
 "

O
N

 O
R

 O
F

F
"

  

E
Q

U
IP

M
E

N
T

 S
T

A
T

U
S

A. UPON ARRIVAL AT THE PROJECT SITE , FIRE DEPARTMENT SHALL ACCESS THE BUILDING TO 
DE-ACTIVATE SZVAV-1 AND SZVAV-2 VIA THE KEYED SWITCH.
  

B. KEY FOR SWITCH SHALL BE LOCATED IN THE KNOX BOX AND LABELED AS "MULTI PURPOSE 
ROOM AIR DISTRIBUTION EQUIPMENT EMERGENCY SHUT-DOWN".
  

C. WHEN THE KEYED SWITCH IS TURNED TO "OFF" POSITION ALL AIR DISTRIBUTION EQUIPMENT 
WITHIN THE MULTI PURPOSE SHALL BE DE-ENERGIZED THROUGH BMS SOFTWARE INTERLOCK. 
AIR DISTRIBUTION EQUIPMENT SHALL INCLUDE BUT NOT BE LIMITED TO SZVAV-1 AND SZVAV-2.

D. WHEN THE KEYED SWITCHED IS TURNED TO "OFF" POSITION ALL EQUIPMENT CONTROLLED BY 
KEYED SWITCH SHALL INDICATE EMERGENCY SHUT DOWN ACTIVATED ON THEIR INDIVIDUAL 
BMS GRAPHICS.
  

E. WHEN KEYED SWITCH IS RETURNED TO THE "ON" POSITION THE HVAC SEQUENCES SHALL 
RETURN TO BEING CONTROLLED BY THE BUILDING MANAGEMENT SYSTEM.

F. MAKE PROVISION FOR FUTURE EXPANSION OF SWITCH OPERATION FOR EXISTING AND NEW 
SYSTEMS WHEN REQUIRED.

ATC CONTROL SEQUENCE
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NOTE:

1. PROVIDE A SINGLE SWITCH TO SHUT DOWN SMOKE 
EVACUATION EQUIPMENT INDICATED (EXISTING EF-1 
AND EXISTING EF-2)

2. INSTALL KEYED SWITCH AT MAIN ENTRANCE AS 
INDICATED ON THE FLOOR PLAN DRAWINGS.

A. UPON ARRIVAL AT THE PROJECT SITE , FIRE DEPARTMENT SHALL ACCESS THE BUILDING TO 
DE-ACTIVATE EXISTING EF-1 AND EXISTING EF-2 VIA THE KEYED SWITCH.
  

B. KEY FOR SWITCH SHALL BE LOCATED IN THE KNOX BOX AND LABELED AS "MULTI PURPOSE 
ROOM SMOKE EVACUATION EQUIPMENT EMERGENCY SHUT-DOWN".
  

C. WHEN THE KEYED SWITCH IS TURNED TO "OFF" POSITION ALL SMOKE EVACUATION 
EQUIPMENT WITHIN THE MULTI PURPOSE SHALL BE DE-ENERGIZED THROUGH BMS SOFTWARE 
INTERLOCK. SMOKE EVACUATION EQUIPMENT SHALL INCLUDE BUT NOT BE LIMITED TO EF-1 
AND EF-2.

D. WHEN THE KEYED SWITCHED IS TURNED TO "OFF" POSITION ALL EQUIPMENT CONTROLLED BY 
KEYED SWITCH SHALL INDICATE EMERGENCY SHUT DOWN ACTIVATED ON THEIR INDIVIDUAL 
BMS GRAPHICS.
  

E. WHEN KEYED SWITCH IS RETURNED TO THE "ON" POSITION THE SMOKE EVACUATION 
SEQUENCES SHALL RETURN TO BEING CONTROLLED BY THE BUILDING MANAGEMENT SYSTEM.

F. MAKE PROVISION FOR FUTURE EXPANSION OF SWITCH OPERATION FOR EXISTING AND NEW 
SYSTEMS WHEN REQUIRED.
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1. PROVIDE ADDITIONAL DIGITAL POINTS AS NECESSARY TO ACCOMPLISH THE  SEQUENCE 

OF OPERATION.
2. ALL ITEMS IN THE POINTS LIST MUST BE VIEWABLE FROM THE OPERATOR'S TERMINAL.
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