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1.   ALL MECHANICAL EQUIPMENT AND INSTALLATIONS SHALL CONFORM WITH THE REQUIREMENTS OF
THE 2018 INTERNATIONAL MECHANICAL CODE, THE 2018 INTERNATIONAL BUILDING CODE,
THE 2018 INTERNATIONAL ENERGY CONSERVATION CODE, STATE AND LOCAL AMENDMENTS,

NFPA 90A, 101, UNDERWRITERS LABORATORIES (OR ETL) AND ALL APPLICABLE LOCAL CODES
AND ORDINANCES.

2.  THE LOCATIONS, ARRANGEMENT AND EXTENT OF EQUIPMENT, PIPING, SUPPORTS, DEVICES,
CONDUIT, AND OTHER APPURTENANCES RELATED TO THE INSTALLATION OF THE MECHANICAL AND
ELECTRICAL WORK SHOWN ARE APPROXIMATE. THE DRAWINGS ARE DIAGRAMMATIC. DO NOT SCALE
THE DRAWINGS, BUT REFER TO THE ARCHITECTURAL DRAWINGS FOR EXACT DIMENSIONS OF
BUILDING COMPONENTS. SHOULD A CONFLICT EXIST BETWEEN THE ARCHITECTURAL AND
ENGINEERING DRAWINGS REGARDING DIMENSIONS, SCALE, ETC., NOTIFY THE ARCHITECT
IMMEDIATELY.

3.  MATERIALS, EQUIPMENT OR LABOR NOT INDICATED, BUT WHICH CAN BE REASONABLY INFERRED TO
BE NECESSARY FOR A COMPLETE INSTALLATION SHALL BE PROVIDED. THE DRAWINGS AND
SPECIFICATIONS DO NOT UNDERTAKE TO INDICATE EVERY ITEM OF MATERIAL, EQUIPMENT OR
LABOR REQUIRED TO PRODUCE A SAFE, COMPLETE AND PROPERLY OPERATING SYSTEM.

4.  PRIOR TO PURCHASING ANY MATERIALS OR STARTING ANY WORK, CONTRACTOR SHALL FIELD
VERIFY ALL EXISTING CONDITIONS, DUCTWORK SIZES AND LOCATIONS, EQUIPMENT, ETC. SHOWN
ON THE DRAWINGS OR AFFECTING THIS WORK AND SHALL REPORT ANY DEVIATIONS TO THE
ARCHITECT.

5.  SHOP DRAWINGS SHALL BE SUBMITTED TO AND APPROVED BY THE ARCHITECT PRIOR TO
ORDERING, PURCHASING, OR FABRICATING ANY MECHANICAL EQUIPMENT.  SHOP DRAWINGS SHALL
INCLUDE: ALL EQUIPMENT SCHEDULED OR SPECIFIED ON THE DRAWINGS; DUCTWORK DRAWN TO

1/4" SCALE OR THE SCALE SHOWN ON THE DRAWINGS; REFRIGERANT PIPING AND CONTROL
WIRING SCHEMATICS CERTIFIED BY THE AIR CONDITIONING EQUIPMENT MANUFACTURER. FAILURE TO
SUBMIT REFRIGERANT PIPING DRAWINGS SHALL BE CAUSE FOR REJECTION OF THE ENTIRE
SUBMITTAL. LONG LINE REFRIGERANT PIPING APPLICATIONS SHALL BE IN ACCORDANCE WITH THE

MANUFACTURER'S CURRENT SPLIT SYSTEM LONG-LINE APPLICATION GUIDELINE.

6.   ALL MECHANICAL EQUIPMENT SHALL BE INSTALLED ACCORDING TO MANUFACTURER'S
RECOMMENDATIONS.

7.  ALL MECHANICAL EQUIPMENT AND SYSTEMS SHALL BE GUARANTEED FOR A PERIOD OF ONE YEAR
AFTER ACCEPTANCE BY OWNER.

8.  ALL HVAC COMPRESSORS SHALL HAVE EXTENDED 4 YEAR MANUFACTURER'S WARRANTY FOR A
5-YEAR TOTAL WARRANTY.

9.  FOR EXACT LOCATION OF OUTDOOR AIR CONDITIONING UNITS, REFER TO SHEET M201.

10.  INSTALL ROOF MOUNTED OUTDOOR AIR CONDITIONING EQUIPMENT LEVEL ON FACTORY FABRICATED

EQUIPMENTSUPPORTS. MOUNT ALL EQUIPMENT ON ½" THICK NEOPRENE PADS (MINIMUM OF 4

PADS PER UNIT). ALL ROOFTOP MOUNTED EQUIPMENT SHALL BE INSTALLED PER DETAILS AND AS
RECOMMENDED BY THE MANUFACTURER.

11.  PORTIONS OF DUCTWORK AND PIPE INSULATION VISIBLE THROUGH AIR DISTRIBUTION DEVICES IN
FINISHED AREAS SHALL BE PAINTED - REFER TO ARCHITECTURAL PLANS FOR FINISH COLOR.

12.  MOUNT TOP OF THERMOSTATS 46" AFF UNLESS NOTED OTHERWISE. PROVIDE CLEAR LOCKING
GUARD ASSEMBLIES FOR ALL PUBLIC AREA THERMOSTATS, COORDINATE THERMOSTAT LOCATIONS
WITH OWNER AND OTHER TRADES, ALL THERMOSTATS SHALL BE A.D.A. COMPLIANT.

13.  UNLESS OTHERWISE NOTED, ALL EXISTING EQUIPMENT, DUCTWORK, DIFFUSERS, ETC. SHOWN AS
BEING REMOVED AS PART OF THIS CONTRACT SHALL BECOME THE PROPERTY OF THE HVAC
CONTRACTOR AND SHALL BE REMOVED FROM THE PROJECT SITE PRIOR TO PROJECT
COMPLETION.

14.  ANY EXISTING WALL, FLOOR, OR CEILING SURFACE THAT IS DISTURBED DURING THE COURSE OF

THE HVAC WORK SHALL BE REPAIRED TO MATCH NEW AND/OR EXISTING CONDITIONS.

15.  CONTRACTOR SHALL COORDINATE THE INSTALLATION OF ALL MECHANICAL EQUIPMENT, DUCTWORK,
PIPING, ETC. TO FIT WITHIN THE SPACE ALLOWED BY THE ARCHITECTURAL AND STRUCTURAL
CONDITIONS. CUTTING OR OTHERWISE ALTERING ANY STRUCTURAL MEMBERS SHALL NOT BE
PERMITTED WITHOUT WRITTEN PERMISSION FROM THE ARCHITECT.

16.  ALL PIPE AND DUCT PENETRATIONS OF FIRE AND/OR SMOKE-RATED ASSEMBLIES SHALL BE
FIRE-STOPPED AS REQUIRED TO RESTORE THE ASSEMBLY TO ITS ORIGINAL INTEGRITY. FIRE
BARRIER PRODUCTS SHALL BE AS MANUFACTURED BY TREMCO, HILTI, 3M, STI, NELSON OR
APPROVED EQUAL.

17.  MANUAL OVER-RIDE CONTROL (EMERGENCY SHUT-DOWN) SWITCHES FOR ALL HVAC UNITS SHALL
BE LOCATED IN LOCKING COVER ADJACENT TO FIRE ALARM ANNUNCIATOR PANEL OR OTHER
LOCATION APPROVED BY LOCAL AUTHORITY HAVING JURISDICTION AND PER NFPA 92A.

18.  PROVIDE ACCESS PANELS IN NON-ACCESSIBLE CEILINGS AND IN WALL STRUCTURE TO ALLOW
ADEQUATE ROOM FOR MAINTENANCE OF EQUIPMENT AND BALANCING OF SYSTEMS. ACCESS
PANELS IN CEILING AND WALLS SHALL BE PROVIDED WHERE SHOWN ON THE DRAWINGS OR
NECESSARY TO ACCESS DAMPERS, VALVES, ETC. COORDINATE EXACT LOCATION OF ALL ACCESS
PANELS WITH THE ARCHITECT DURING THE SHOP DRAWING PROCESS.

19.  ALL MECHANICAL EQUIPMENT SHALL BE LABELED WITH A SEMI-RIGID PLASTIC LAMINATE

NAMEPLATE WITH 2" HIGH WHITE LETTERS ON A BLACK BACKGROUND SECURELY AFFIXED TO THE
EQUIPMENT. THE NAMEPLATE SHALL SHOW THE EQUIPMENT TAG USED ON THESE DRAWINGS.

20.  REFER TO ARCHITECTURAL PLANS FOR FLOOR AND CEILING ASSEMBLY UL RATINGS AND DETAILS.

21.  All MATERIALS EXPOSED WITHIN HVAC PLENUMS SHALL HAVE A FLAME-SPREAD INDEX OF NOT
MORE THAN 25 AND A SMOKE-DEVELOPED RATING INDEX OF NOT MORE THAN 50 UNLESS
OTHERWISE ALLOWED BY CODE.

22.  THE FIRE SPRINKLER CONTRACTOR SHALL INSTALL AND LOCATE ALL FIRE SPRNKLER PIPING TO
PREVENT PIPING FROM THE POTENTIAL OF FREEZING. THE FlRE SPRINKLER CONTRACTOR IS
REQUIRED TO NOTIFY THE ARCHITECT AND COORDINATE WITH THE MECHANICAL AND ELECTRICAL
CONTRACTORS IF HEATING IS REQUIRED.

23.  GENERAL CONTRACTOR SHALL COORDINATE THE INSTALLATION OF WOOD TRUSS SHOP DRAWINGS
AND FIELD TRUSSES TO AVOID WOOD TRUSSES CONFLICTING WITH VERTICAL SHAFTS AND
INDIVIDUAL AIR HANDLING UNIT DISCHARGE PLENUMS.

24.  UNLESS NOTED OTHERWISE, THE ROOF CURB SHALL BE FURNISHED WITH THE EQUIPMENT IT

SUPPORTS (SUBMIT WITH SHOP DRAWINGS).

25.  DUCTWORK AND PIPING SHALL NOT BE INSTALLED IN ELECTRICAL ROOMS, TELECOMM ROOMS, OR
ELEVATOR EQUIPMENT ROOMS EXCEPT FOR DUCTWORK AND PIPING SERVING THAT SPECIFIC
ROOM. DUCTWORK AND PIPING SHALL NOT BE ROUTED ABOVE ELECTRICAL EQUIPMENT PER THE
NATIONAL ELECTRICAL CODE ARTICLE 110.

5.  UNLESS NOTED OTHERWISE, TRANSFORMERS, CONTROLS AND CONTROL WIRING REQUIRED FOR ALL
MECHANICAL SYSTEMS SHALL BE FURNISHED WITH THE EQUIPMENT IT SERVES AND INSTALLED BY
THE MECHANICAL CONTRACTOR. MOTOR STARTERS FOR HVAC EQUIPMENT SHALL BE FURNISHED
WITH THE MOTOR OR APPARATUS WHICH IT OPERATES. MOTOR STARTER INSTALLATION SHALL BE
BY THE DIVISION 26 CONTRACTOR.

6.   CLEARANCES FOR ELECTRIC DUCT HEATERS AND LOW VOLTAGE CONTROL PANELS LOCATED
ABOVE CEILINGS: THE CONTRACTOR SHALL COORDINATE AND PLAN THE WORK TO ALLOW  FOR A

CLEAR SPACE IN FRONT OF ALL ELECTRIC DUCT HEATER CONTROL PANELS (INCLUDING, BUT NOT

LIMITED TO AHUS, FCUS, VAVs, PIUs, UHs, ETC.) OF 42" X 30" WIDE (OR THE WIDTH OF THE

PANEL WHICHEVER IS GREATER). THE CONTROL PANEL DOOR SHALL BE ALLOWED TO OPEN AT
LEAST 90 DEGREES. EQUIPMENT WITHOUT DUCT HEATERS THAT HAVE LOW VOLTAGE CONTROL

PANELS SHALL HAVE A MINIMUM CLEAR SPACE IN FRONT OF THE PANEL OF 24" X 24" WIDE

(OR THE WIDTH OF THE PANEL WHICHEVER IS GREATER).

7.  ROUTING OF DUCTWORK SHALL BE COORDINATED WITH THE ELECTRICAL CONTRACTOR AND ALL
OTHER TRADES DURING THE SUBMITTAL AND LAYOUT PHASE. DUCTWORK SHALL NOT BE ROUTED
THROUGH THE DEDICATED ELECTRICAL SPACE ABOVE EACH LOAD CENTER.

DUCT SMOKE DETECTORS:

1.   ALL FANS SUPPLYING MORE THAN 2000 CFM OF AIR TO ANY SPACE SHALL BE INSTALLED WITH
A SMOKE DETECTOR IN THE RETURN DUCTWORK. DUCT SMOKE DETECTORS SHALL BE INSTALLED

IN THE RETURN AIR PATH OF AIR DISTRIBUTION SYSTEMS UTILIZING A COMMON SUPPLY AND/OR
RETURN AIR PLENUM WITH A COMBINED DESIGN CAPACITY GREATER THAN 2000 CFM.

2.  THE SMOKE DETECTOR SHALL BE WIRED TO STOP THE FAN UPON DETECTION OF SMOKE, AND
SIGNAL THE BUILDING FIRE ALARM CONTROL PANEL. THE SMOKE DETECTOR SHALL BE FURNISHED
BY THE ELECTRICAL CONTRACTOR, MOUNTED IN THE DUCT BY THE MECHANICAL CONTRACTOR,
AND WIRED BY THE ELECTRICAL CONTRACTOR.

AIR DISTRIBUTION:

1.   SUPPLY, RETURN AND O.A. DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED SHEETMETAL IN
ACCORDANCE WITH SMACNA DUCT CONSTRUCTION STANDARDS, LATEST EDITION. ALL JOINTS AND
SEAMS IN ALL SHEETMETAL DUCTWORK SHALL BE SEALED WITH DUCT SEALER.

2.  EXTERIOR SUPPLY AND RETURN DUCTWORK SHALL BE CONSTRUCTED OF GALVANIZED SHEETMETAL

(G 90 MINIMUM) WITH ALL SEAMS CAULKED AND SEALED WEATHERTIGHT.

3.  ALL OPEN ENDED DUCTS AND FAN OUTLETS SHALL HAVE ½" X ½" HARDWARE CLOTH AFFIXED TO
THE OPENING.

4.  EXHAUST DUCTWORK SHALL BE GALVANIZED SHEET METAL (G 90 MINIMUM) CONSTRUCTED TO
SMACNA STANDARDS AND SHALL NOT BE INSULATED UNLESS NOTED OTHERWISE.

5.  ALL DUCTWORK SHALL BE SUPPORTED BY THE BUILDING STRUCTURE AND SHALL NOT REST ON
CEILING TILES OR CEILING STRUCTURE. DUCT SUPPORTS AND ATTACHMENT TO STRUCTURE SHALL
BE PER SMACNA STANDARDS.

6.   FLEXIBLE DUCTWORK SHALL BE THERMAFLEX M-KE (U.L. 181 LISTED, CLASS 1 FLEXIBLE AIR

DUCT) OR EQUAL. PROVIDE MINIMUM INSULATION VALUE OF R-6; R-8 WHEN LOCATED OUTSIDE
THE THERMAL ENVELOPE OF THE BUILDING, OR GREATER WHERE REQUIRED BY APPLICABLE
ENERGY CODE. AIR CONNECTORS ARE NOT ACCEPTABLE.  FLEX DUCT DIAMETER SHALL MATCH
DEVICE NECK DIAMETER. PROVIDE ROUND GALVANIZED STEEL DUCT RUNOUTS TO MAINTAIN A

MAXIMUM FLEXIBLE DUCT LENGTH OF 5' 0" FLEXIBLE DUCTWORK SHALL BE INSTALLED AS
STRAIGHT AS POSSIBLE AND SHALL BE ROUTED AND SUPPORTED WITHOUT FORMING CRIMPS OR
OTHER AIR FLOW RESTRICTIONS.  PROVIDE SQUARE TO ROUND ADAPTERS OR BOOTS TO
CONNECT TO AIR DEVICE NECK WHEN REQUIRED.

7.  ROUND AND FLEXIBLE SUPPLY AIR DUCTWORK SHALL BE CONNECTED TO MAIN DUCTS WITH A

CONICAL TYPE SPIN IN FITTING WITH MANUAL VOLUME DAMPER (EXCEPT WHERE INSTALLED ABOVE
INACCESSIBLE CEILINGS, THE DAMPER SHALL BE OMITTED AND PROVIDED IN THE AIR DEVICE

NECK).

8.  TAPE, BED AND SEAL AIR TIGHT ALL PENETRATIONS FROM RETURN AIR PLENUMS TO NON RETURN
AIR PLENUMS THAT ARE REQUIRED DUE TO DUCTWORK, PIPING OR OTHER ITEMS.

9.  DUCTWORK DIMENSIONS SHOWN ON THE DRAWINGS ARE INSIDE CLEAR DIMENSIONS.

10.  EXTERNAL STATIC PRESSURE (ESP) DOES NOT INCLUDE COIL, CASING OR FILTER PRESSURE
DROP.

11.  INSTALL FIRE DAMPERS IN ALL RATED WALLS AND FLOOR PENETRATIONS. FIRE DAMPERS SHALL
BE THE DYNAMIC TYPE WITH BLADES OUT OF THE AIRSTREAM WHERE POSSIBLE. ALL FIRE
DAMPERS SHALL COMPLY WITH THE REQUIREMENTS OF U.L. 555.

12.  LOCATIONS OF GRILLES, REGISTERS, AND DIFFUSERS SHOWN ON THE DRAWINGS ARE
APPROXIMATE. COORDINATE EXACT LOCATIONS WITH LIGHTS, CEILING GRID, ETC. AND
ARCHITECTURAL REFLECTED CEILING PLAN.

13.  WHERE BALANCING DAMPERS CANNOT BE ACCESSED FROM BELOW THE CEILING, PROVIDE A
REMOTE OPERATED DAMPER; YOUNG REGULATOR OR EQUAL.

14.  DUCTWORK INSTALLED WITHIN OPEN ATTIC SPACES SHALL BE GALVANIZED STEEL. DUCTBOARD
AND FLEX DUCT IS ALLOWABLE WHERE SERVING DWELLING UNIT SUPPLY AIR SYSTEMS.

15.  FLEXIBLE DUCT CONNECTORS SHALL BE USED TO CONNECT DUCTWORK AND PLENUMS TO
FAN-ROTATING EQUIPMENT; DURODYNE EXCELON OR APPROVED EQUAL. FLEXIBLE CONNECTORS
EXPOSED TO THE WEATHER SHALL BE UV AND OZONE RESISTANT. FABRICS, COATING AND

ADHESIVES SHALL BE TESTED IN ACCORDANCE WITH UL 701 AND HAVE A FLAME SPREAD/

SMOKE DEVELOPED RATING OF 25 / 50.

16.  EXPOSED INTERIOR DUCTWORK TO BE PAINTED SHALL HAVE ALL EXPOSED SURFACES (INCLUDING

HANGER STRAPS) COATED WITH A "PAINT GRIP" FINISH FOR FIELD PAINTING. LINE OR INSULATE PER 
HVAC GENERAL NOTES OR SPECIFICATION SECTION 23 07 00.

INSULATION:

1.   DUCT INSULATION:

a.   DUCT WRAP SHALL BE UL LISTED FIBERGLASS BLANKET INSULATION WITH FOIL VAPOR BARRIER,
JOHNS MANVILLE MICROLITE XG OR EQUAL.  PUNCTURES AND TEARS IN THE FOIL JACKET SHALL
BE PATCHED WITH FOIL TAPE TO MAINTAIN THE INTEGRITY OF THE VAPOR BARRIER.  INSULATE
SHEET METAL DUCTWORK IN THE THICKNESSES AND DENSITIES AS LISTED BELOW:

i.   SHEET METAL SUPPLY AND OUTSIDE AIR DUCTWORK: 2" THICK, 1 LB/FT3 DENSITY, R-6 MINIMUM
INSTALLED.

ii.   SHEET METAL RETURN DUCTWORK IN NON-AIR CONDITIONED AREAS (SUCH AS INTERSTITIAL

SPACES AND FLOOR/CEILING ASSEMBLIES): 2" THICK, 1 LB/FT3 DENSITY, R-6 MINIMUM
INSTALLED.

iii.  ALL SHEET METAL DUCTWORK LOCATED OUTSIDE OF THE THERMAL ENVELOPE OF THE BUILDING

(INCLUDING CRAWL SPACES AND ATTIC SPACES): 3" THICK,¾" LB/FT3 DENSITY, R-8 MINIMUM
INSTALLED.

b.   INDOOR EXPOSED ROUND, SPIRAL AND OVAL SUPPLY AND RETURN AIR DUCT SHALL BE LINED

WITH 1" THICK ROUND DUCT LINER (MINIMUM R-4), JOHNS MANVILLE SPIRACOUSTIC PLUS OR
EQUAL. SPIRAL DUCT IS SUPPLIED BY FIREBIRD'S OWNERSHIP AND INSTALLED BY M.C.

c.   DUCT LINER FOR ACOUSTICS: LINE ALL SHEETMETAL DUCTWORK A MINIMUM OF 15'-0" (OR AS

INDICATED) UPSTREAM AND DOWNSTREAM OF ALL ROOFTOP UNITS DUCT LINER SHALL BE 1½"

THICK, (MINIMUM R-6 OR GREATER WHERE REQUIRED BY APPLICABLE ENERGY CODE), JOHNS
MANVILLE LINACOUSTIC RC OR EQUAL. THE LEADING EDGE OF THE DUCT LINER SHALL HAVE A
SHEETMETAL NOSING. LINED DUCTWORK DOES NOT REQUIRE ADDITIONAL EXTERIOR INSULATION
WHERE LINER MEETS REQUIRED R-VALUES.

d.   REFER TO ARCHITECTURAL DRAWINGS AND/OR SPECIFICATIONS FOR PAINTING OF DUCTWORK,
INSULATION, ETC. IN EXPOSED INTERIOR AREAS.

PIPING:

1.   CONDENSATE FROM ALL AIR CONDITIONING EQUIPMENT SHALL BE TRAPPED AND ROUTED TO THE

NEAREST PLUMBING DRAIN. CONDENSATE PIPING SHALL BE SCHEDULE 40 PVC (EXCEPT IN HVAC

PLENUMS, INSULATED TYPE "M" COPPER SHALL BE INSTALLED). CONDENSATE SHALL BE PUMPED
AS REQUIRED TO INSURE PROPER DRAINAGE.

2.  ALL PIPING ABOVE GRADE SHALL BE SUPPORTED BY THE BUILDING STRUCTURE AND SHALL NOT
REST ON CEILING TILES OR CEILING STRUCTURE. PIPING HUNG FROM JOISTS SHALL BE HUNG
FROM THE TOP CHORDS OF THE JOISTS.

MANUAL VOLUME DAMPER

EQUIPMENT DESIGNATION

HVAC EQUIPMENT

CEILING RETURN GRILLE W/FLEX DUCT

CEILING DIFFUSER W/FLEX DUCT

CEILING RADIATION DAMPER U.L. 555C LISTED

FIRE-SMOKE DAMPER

1" UNDERCUT DOOR1" U.C.

M MOTORIZED DAMPER

FIRE DAMPER

2
CU

CRD

DUCT SIZE IN INCHES (DOUBLE-WALL FLAT OVAL)14"x12"Ø

SPRINKLER CONTRACTORS.P.C.

P.C.

E.C. ELECTRICAL CONTRACTOR

PLUMBING CONTRACTOR

GENERAL CONTRACTOR

MECHANICAL CONTRACTORM.C.

G.C.

MARK

BDD

AFF

EH

8"Ø

14"x12"

DB

EF

EAT

LAT.

IN. W.C.

FSD

ESP

FD

DUCT SIZE IN INCHES (RECTANGULAR)

LEAVING AIR TEMPERATURE (°F.)

INCHES WATER COLUMN

COMBINATION FIRE / SMOKE DAMPER

EXTERNAL STATIC PRESSURE (IN. W.C.)

EXHAUST AIR

ENTERING AIR TEMPERATURE (°F.)

EXHAUST FAN

FIRE DAMPER

DUCT SIZE IN INCHES (ROUND)

ELECTRIC HEATER

DIFFUSER TYPE "S" BALANCED FOR 400 CFM

DRY BULB (°F.)

BACKDRAFT DAMPER

ABOVE FINISHED FLOOR

OBD

O.A.

R.A.

MVD

S.A.

S.F.

W.B.

W.C. WATER COLUMN

WET BULB (°F.)

SUPPLY OR OUTSIDE AIR DUCT OR OUTLET

THERMOSTAT, HUMIDISTAT, SENSOR OR SMOKE DETECTOR

SUPPLY AIR

SUPPLY FAN

OPPOSED BLADE DAMPER

MANUAL VOLUME DAMPER

RETURN OR EXHAUST DUCT OR OUTLET

RETURN AIR

OUTSIDE AIR (°F.)

DESCRIPTION

42"x20"
EXISTING MEDIUM PRESSURE SUPPLY DUCT AT A VELOCITY OF
1800 FPM

10"x10" EXISTING LOW-PRESSURE SUPPLY, RETURN OR EXHAUST DUCT

DUCT TRANSITION

EXISTING FIRE DAMPER

12"Ø
400 CFM

S

FD (EX)

10"x10" NEW LOW-PRESSURE SUPPLY, RETURN OR EXHAUST DUCT

42"x20"
NEW MEDIUM PRESSURE SUPPLY DUCT AT A VELOCITY OF
1800 FPM

BFC BELOW FINISHED CEILING

SMOKE DAMPER

MECHANICAL / ELECTRICAL COORDINATION:

1.   CONTRACTOR SHALL COORDINATE ELECTRICAL CHARACTERISTICS AND REQUIREMENTS OF ALL
MECHANICAL EQUIPMENT WITH ELECTRICAL DRAWINGS PRIOR TO ORDERING EQUIPMENT OR
SUBMITTING SHOP DRAWINGS, AND SHALL FURNISH EQUIPMENT WIRED FOR THE VOLTAGES SHOWN
THEREIN. SHOP DRAWING SUBMITTALS SHALL CLEARLY STATE THAT THE ELECTRICAL
CHARACTERISTICS OF ALL EQUIPMENT HAS BEEN COORDINATED WITH THE ELECTRICAL CONTRACT
DOCUMENTS AND THE ELECTRICAL CONTRACTOR.

2.  ALL MECHANICAL EQUIPMENT REQUIRING ELECTRICAL POWER SHALL BE INSTALLED WITH

DISCONNECT SWITCHES AT EACH PIECE OF EQUIPMENT. COORDINATE SWITCH TYPE (FUSED OR

NON-FUSED) WITH EQUIPMENT CHARACTERISTICS, MANUFACTURER'S RECOMMENDATIONS AND THE
ELECTRICAL DRAWINGS.

3.  PROVIDE ALL SYSTEM CONTROLS AND ASSOCIATED CONTROL AND INTERLOCK WIRING FOR
COMPLETE AND OPERABLE SYSTEMS. 120 VOLT AND HIGHER WIRING SHALL BE MC CABLE OR IN
CONDUIT IN ACCORDANCE WITH LOCAL CODES AND THE MATERIALS AND INSTALLATION
REQUIREMENTS OF DIVISION 26 - ELECTRICAL.

4.  ALL REQUIRED CONTROL WIRING (INCLUDING POWER WIRING REQUIRED FOR CONTROL PANELS,

DEVICES, ETC.) NOT INDICATED ON THE ELECTRICAL DRAWINGS SHALL BE INCLUDED AS PART OF
THE MECHANICAL WORK. WIRING IN HVAC PLENUM SPACES SHALL BE INSTALLED ACCORDING TO
CODE REQUIREMENTS.

FD

SD

CONNECT TO EXISTING AT THIS LOCATION

KITCHEN EXHAUST SYSTEM AND DUCTING:

1.      DUCTWORK CONNECTING KITCHEN EXHAUST HOODS TO EXHAUST FANS SHALL BE CONSTRUCTED
OF 16 GAUGE BLACK STEEL WITH WELDED SEAMS OR SHALL BE A UL TESTED AND LISTED FACTORY
BUILT GREASE DUCT SYSTEM.  ALL GREASE EXHAUST DUCTWORK SHALL BE CONSTRUCTED AND
INSTALLED PER THE REQUIREMENTS OF LOCAL CODE AUTHORITIES AND NFPA 96 REQUIREMENTS.
INSTALL GASKETED ACCESS DOORS AT 20' ON CENTER AND AT EACH CHANGE OF DIRECTION.
ACCESS DOORS IN VERTICAL DUCT RUNS SHALL BE LOCATED 12" AFF IN A COMMON AREA.

2.      KITCHEN HOOD EXHAUST DUCTWORK SHALL BE INSULATED, WHERE REQUIRED, PER NFPA 96 AND
LOCAL CODE REQUIREMENTS.  KITCHEN HOOD SUPPLY DUCTWORK SHALL BE INSULATED AS
SPECIFIED FOR HVAC SUPPLY DUCTWORK. EXPOSED DUCT WRAP INSULATION SYSTEMS SHALL BE
PROTECTED WHERE SUBJECT TO PHYSICAL DAMAGE.

3.      ALL KITCHEN HOOD EXHAUST AND SUPPLY DUCTS SHALL BE INSPECTED AND TESTED PRIOR TO
THE INSTALLATION O FTHE PROPOSED FIRE MASTER FAST WRAP.

NOTE:

MECHANICAL CONTRACTOR SHALL COORDINATE THE ELECTRICAL CHARACTERISTICS OF
ALL HVAC EQUIPMENT (VOLTAGE, PHASE, ETC.) WITH THE ELECTRICAL CONTRACTOR AND
ELECTRICAL PLANS, BEFORE ORDERING ANY MECHANICAL EQUIPMENT. ANY SUBSEQUENT
MISMATCH BETWEEN MECHANICAL EQUIPMENT ELECTRICAL REQUIREMENTS AND THE
ELECTRICAL SERVICE, AS DESIGNED AND PROVIDED SHALL BE THE RESPONSIBILITY OF
THE MECHANICAL CONTRACTOR.

94.3°F DRY BULB AND 76.2° F MEAN COINCIDENT WET BULB SUMMER DESIGN (ASHRAE .4%)

NO CAPACITY HAS BEEN INCLUDED IN THIS DESIGN FOR FUTURE ADDITIONS.

21.0°F WINTER DESIGN DRY BULB (ASHRAE 99.6%)

SITE LOCATION:      

DESIGN CONDITIONS:

810'-0" FEET ELEVATION

DESIGN CONDITIONS

ASHRAE 90.1-2007 CLIMATE ZONE "3A"

HUNTERSVILLE, NORTH CAROLINA

CALCULATIONS BASED ON ASHRAE DESIGN CRITERIA AND CALCULATION METHODOLOGY.

MECHANICAL ENGINEER

To the best of my knowledge and belief, the design of this building 
complies with the Mechanical Systems, Service Systems and 
Equipment Requirements of the 

DESIGNER STATEMENT:

SIGNED:

NAME:

TITLE:

Number (#) of poles:
Motor type:
Minimum efficiency:
Number of phases:
Motor horsepower:

Equipment schedules with motors (Mechanical systems)

List equipment efficiencies:

Total chiller capacity. If oversized, state reason:

Total boiler capacity. If oversized, state reason:

Boiler

Chiller

Cooling output of unit:
Heat output of unit:
Cooling efficiency:
Heating efficiency:
Description of unit:

Unitary

Mechanical Spacing Conditioning System

Building cooling load:

Building heating load:

Relative humidity:
Summer dry bulb:
Winter dry bulb:

Interior design conditions

Winter dry bulb:
Summer dry bulb:

Exterior design conditions

Thermal Zone:

Prescriptive Performance Energy Cost Budget

MECHANICAL SYSTEMS, SERVICE SYSTEMS AND EQUIPMENT 
METHOD OF COMPLIANCE:

" 3A "

21.0
94.3

70
75
50% (UN-CONTROLLED) 

706 MBH

PACKAGE ROOFTOP UNITS WITH GAS HEAT 

REFER TO EQUIPMENT SCHEDULE

N/A

N/A

2018 North Carolina State Energy Codes.

°F
°F

°F
°F

788 MBH

REFER TO EQUIPMENT SCHEDULE
REFER TO EQUIPMENT SCHEDULE

REFER TO EQUIPMENT SCHEDULE

REFER TO EQUIPMENT SCHEDULE
REFER TO EQUIPMENT SCHEDULE
REFER TO EQUIPMENT SCHEDULE
REFER TO EQUIPMENT SCHEDULE
REFER TO EQUIPMENT SCHEDULE

REFER TO EQUIPMENT SCHEDULE

SUI FAN TANG, P.E.

Jordan & Skala
Engineers

4501 Charlotte Park Dr., ● Suite 100
Charlotte, NC 28217

p. 704.599.4377 ● f. 704.509.9330

Project Number:
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NOT TO SCALE

VOLUME DAMPER

BRANCH DUCT TAKE-OFF DETAIL

SPIRAL DUCT SUPPLY REGISTER DETAIL

EXPOSED SPIRAL DUCT HANGER DETAIL

FLEXIBLE DUCT RUN-OUT DETAIL

ROOF CURB FRAMING DETAIL

SPIRAL DUCT THRU WALL DETAIL

AIR FLOW

BRANCH DUCT

SUPPLY DIFFUSER

NYLON DUCT TIES

TRUNK DUCT

NOT TO SCALE

45 DEGREE CLINCH COLLAR PER SMACNA.
USE AT ALL BRANCH TAPS UNLESS
SPLITTER DAMPERS ARE INDICATED.

TRUNK DUCT

A
IR

 F
LO

W

UNLESS OTHERWISE SHOWN
MANUAL VOLUME DAMPER

ON DRAWINGS.

AIR FLOW

BRANCH DUCT

CL

NOT TO SCALE

SPIRAL SUPPLY DUCTWORK

SUPPLY GRILLE, INSTALL AT AN ANGLE
BETWEEN 0° DOWN FROM HORIZONTAL 
UNLESS OTHERWISE NOTED ON PLANS.

NOT TO SCALE

NOT TO SCALE

NOT TO SCALE

R
E

C
O

M
M

E
N

D
A

TI
O

N
S

ROOF TOP UNIT SHALL SIT LEVEL

DECK, BUT ON STEEL ANGLES.

AND SHALL NOT SIT ON METAL

CANT STRIP.

3/4" x 1/4" WIDE GASKET FOR

SUPPORT SURFACES

CURB FRAME AND ALL DUCT

PROVIDE FLASHING AND
COUNTERFLASHING

ROOF TOP UNIT BASE RAIL -

RIGID INSULATION

INTEGRAL 2X WOOD NAILER

ROOF CURB BY ROOF TOP UNIT MFR.

WRAP ROOFING UP CURB AND SEAL

3/
4"

P
E

R
 M

FG
R

'S

ROOF TOP UNIT

BURGLAR BARS

STEEL ANGLES, ALL SIDES
OF ROOF OPENING

NOT TO SCALE

CONNECT FLEX DUCT ENDS TO SHEET METAL DUCT AND
DIFFUSER NECK WITH NYLON TIES. INTERIOR LINER AND
EXTERIOR INSULATION OF FLEX DUCT TO BE TIED
INDIVIDUALLY. INSTALL USING TENSIONING TOOL AS PER

MANUFACTURER'S RECOMMENDATIONS.

ROUND SHEET METAL DUCT. DIAMETER
AS INDICATED ON PLANS

PREINSULATED FLEXIBLE
DUCT, SEE SPECIFICATIONS.

LENGTH NOT TO EXCEED 5'-0".
PROVIDE SUPPORT PER SMACNA
STANDARDS. INSTALL FREE OF
KINKS & SAGS.

INTERIOR LINER

CEILING. SEE ARCH.
PLANS FOR TYPE.SPIN-IN FITTING - CONICAL WITH

DAMPER & SCOOP FOR SUPPLY

RAISED PANEL
1
16 " PLATE FOR DUCTS UP TO 18"

1
8" PLATE  FOR DUCTS 19" AND UP

QUADRANT
3

8" FOR DUCTS UP TO 18"
1

2" FOR DUCTS 19" THRU 48"

(SA DUCT ONLY)

VOLUME DAMPER SHAFT

DUCT LINER

SCREWS

WINGNUT

ARM

ARM

SUSPEND FROM STRUCTURE

3/8" THREADED ROD

ATTACH TO STRUCTURE WITH BEAM
CLAMP OR UNISTRUT AS REQUIRED

NOTE:
HANGER, THREADED ROD, HANGER SPACING,
AND UPPER ATTACHMENT SHALL BE AS PER
SMACNA DUCT CONSTRUCTION STANDARDS.

DUCTMATE GALVANIZED ROUND
DUCT STRAP BRACKET SUPPORTED
PER SMACNA STANDARDS. MINIMUM

OF 10'-0" O.C.

LINE ALL SUPPLY AND RETURN
SHEETMETAL DUCTWORK A MINIMUM
OF 15'-0" DOWNSTREAM OF ALL
ROOFTOP UNITS. DUCT LINER SHALL

BE 1 1
2" THICK (R-6), JOHNS

MANVILLE LINACOUSTIC RC OR EQUAL

GALVANIZED ROUND SPIRAL

3/8" THREADED ROD

45 DEGREE CLINCH COLLAR PER SMACNA.
USE AT ALL BRANCH TAPS UNLESS
SPLITTER DAMPERS ARE INDICATED.

MANUAL VOLUME DAMPER
UNLESS OTHERWISE SHOWN
ON DRAWINGS.

TRUNK DUCT

A
IR

 F
LO

W

NOTES:
1. WHEN SPECIFIED TO BE PAINTED, ALL EXPOSED SHEETMETAL SURFACES INCLUDING HANGER 
STRAPS
  SHALL HAVE A "PAINT GRIP" FINISH FOR FIELD PAINTING. AS AN OPTION, MILL PHOSPHATIZED STEEL
  DUCTWORK MAY BE USED.
2. PAINT COLOR SHALL BE SELECTED BY ARCHITECT.
3. PAINTING BY OTHERS. COORDINATE WITH ARCHITECTURAL DWGS.
4. SECURE ESCUTCHEON TO DUCT WITH SHEETMETAL SCREWS AT 6" OC.

CONCEALED AREA (DUCT
ROUTED ABOVE CEILING)

SUPPLY DUCTWORK
(CONCEALED)

FILL ANNULAR SPACE
WITH MINERAL WOOL

20 GAUGE SHEETMETAL
ESCUTCHEON PLATE (TO COVER
ENTIRE OPENING) FOR A CLEAN
AND NEAT APPEARANCE

WALL

SA DUCTWORK - INTERNALLY LINED;
RA DUCTWORK - NO INSULATION;
OA DUCTWORK - EXTERNALLY
INSULATED; REFER TO HVAC GENERAL
NOTES OR SPEC SECTION 23 07 00 UNO.

EXPOSED AREA
(DUCT ROUTED IN SPACE)

ROOF MOUNTED CENTRIFUGAL EXHAUST FAN

12" MIN.
FINISHED ROOF

NOT TO SCALE

SECURE FAN TO CURB WITH
CADMIUM PLATED LAG SCREWS

(MIN. 2 PER SIDE)

GRAVITY BACKDRAFT OR MOTORIZED

DAMPER ASSEMBLY (IF SPECIFIED)
ELECTRICAL CONDUIT
UP THRU ROOF CURB

SPUN ALUMINUM
DOME CENTRIFUGAL
EXHAUSTER

PREFABRICATED
INSULATED ROOF
CURB.

ROOF TOP AIR CONDITIONER DETAIL CONDENSATE DRAIN TRAP DETAIL

FLEX CONN. AT SUPPLY
AND RETURN DUCT
CONNECTIONS.

VERIFY ROOF CURB 
HEIGHT WITH SNOW 
LOADS AND DEPTH.

1. ALL CONNECTIONS AND SERVICES MUST BE INSIDE THE PERIMETER CURB. DISCONNECT SWITCHES,
BRACKETS, AND CONDUIT MUST BE CLEAR OF ALL UNIT PANELS AND AIRFLOW. ATTACH BRACKETS TO
STRUCTURAL MEMBERS OF UNIT.

2. DO NOT MOUNT DISCONNECT SWITCH OVER NAMEPLATE OF UNIT.

3. CUT OPENINGS IN ROOF DECK ONLY FOR SUPPLY AND RETURN DUCT PENETRATIONS. INSULATION SHALL
COVER THE ENTIRE AREA OUTLINED BY THE CURB.

POWER WIRING
(SEE ELEC. DWGS.)

NOTES:

THERMOSTAT WIRING

S.A. DUCT R.A. DUCT

ROOF DECK

CONDENSER FAN
DISCHARGE

DISCONNECT SWITCH
(SEE ELECTRICAL
DWGS. UNLESS
FACTORY MOUNTED.)

ECONOMIZER
INTAKE HOOD

CONDENSATE DRAIN
TO SPLASH BLOCK
ON ROOF.

NOT TO SCALE NOT TO SCALE

HAND TIGHT PLUGS FOR
CLEANOUT PURPOSES

H
UNION

ROOF CURB

SUPPORT PIPING 6'-0" O.C. WITH MIFAB MODEL 
"C" PIPE SUPPORT ON ROOFING WALKPAD 
MATERIAL -  SECURE PIPE WITH PIPE CLAMP

ROOF

H / 2 MINIMUM

TRAP AND PIPE SAME SIZE AS UNIT
CONNECTION, ROUTE TO NEAREST
SANITARY DRAIN - SEE PLANS FOR
CONTINUATION

ROOFTOP UNIT

FLOAT SWITCH WIRED TO SHUT 
DOWN
RTU; SAF-T-SWITCH MODEL SS3
FACTORY RTU DRAIN PAN

NOTES:
1. SLOPE PIPING DOWN TOWARDS PLUMBING DRAIN AT1/8" PER FOOT.
2. RUNNING TRAPS ARE NOT ALLOWED.
3. TEST THE FLOAT SWITCH IN THE DRAIN PAN FOR PROPER OPERATION AT LEAST ONCE A YEAR.

H = FAN INLET PRESSURE
      (IN. W.C.) + 1"SEAL OPENING AIR

AND WATER TIGHT

ROOF DECK

SUPPORT REFRIGERANT LINES
WHEN ROUTED 6 FT. AND LONGER

CONDENSOR

INSULATED REFRIGERANT
LINE SET, TYPICAL.

PROVIDE EQUIPMENT RAILS FOR
CONDENSING UNITS ON  ROOF,

SEAL OPENING AIR
AND WATER TIGHT

GROUND

CONDENSOR

INSULATED REFRIGERANT
LINE SET, TYPICAL.

PROVIDE CONCRETE PADS FOR
CONDENSING UNITS ON  GROUND.

WALL

GROUND / ROOF MOUNTED CONDENING UNIT
NOT TO SCALE

MINIMUM 48" ABOVE
COOKING SURFACE

FLUSH-MTD. 
CONTROL PANEL

VAPOR-PROOF
INCANDESCENT
LIGHT FIXTURE

CLOSURE 
PANELS

CEILING

18" SS PANEL ALL
AROUND HOOD

1/2" HANGER
RODS WITH
TURNBUCKLES

SUPPLY DUCT WITH FIRE DAMPER

JUNCTION BOX FOR LIGHTS

EXHAUST DUCTWORK (SEE CAPTIVE AIRE DETAIL)

WALL

U.L. CLASSIFIED EXTRACTOR,
GREASE FILTERS, REMOVABLE
GREASE TROUGH, AND
REMOVABLE GREASE CUP

ROOF

FILTER SECTION

WEATHERHOOD
WITH BIRDSCREEN

FACTORY SUPPLIED CURB, 
VERIFY HEIGHT WITH SNOW 
LOADS AND DEPTHS.

EQUIPMENT SUPPORT - RPS
DUCT MOUNTING PEDESTAL 
OR EQUAL.

NOTE:

1. COORDINATE DUCT ELECTRICAL REQUIREMENTS WITH UNIT MANUFACTURER DETAILS AND
ELECTRICAL SUBCONTRACTOR, TYP. FOR NEW AND EXISTING MAKE-UP AIR FAN.

MAKE-UP AIR UNIT DETAIL
NOT TO SCALE

WALL TYPE KITCHEN HOOD DETAIL
NOT TO SCALE

HORIZONTAL DUCT SUPPORT DETAIL
NOT TO SCALE

NOT TO SCALE

GREASE EXHAUST DUCT ENCLOSURE DETAIL

3" MIN. TRANSVERSE
OVERLAP

10
1_
2
"

TWO LAYERS OF
FYREWRAP ELITE 1.5
DUCT INSULATION (3"
TOTAL THICKNESS)

STEEL BANDING
STRAPS MAX 10.5" O.C.

3" MIN. LONGITUDINAL
OVERLAP

STEEL SUPPORT
ANGLE

ALL THREAD STEEL
HANGER ROD

STEEL BANDING STRAP

WRAP JOINT OVERLAP

ISOMETRIC
NOTES:

1. INSULATING SYSTEM SHALL PROVIDE ZERO CLEARANCE TO
COMBUSTIBLES FOR GREASE DUCT APPLICATIONS.

2. 1 OR 2 HOUR RATED ENCLOSURE, SHAFT ALTERNATIVE
SYSTEM. BASIS OF DESIGN: UNIFRAX FYREWRAP ELITE 1.5
DUCT INSULATION COMMERCIAL GREASE DUCT SYSTEM
TESTED IN ACCORDANCE WITH ASTM E2336 / ICCES AC101.
EQUAL PRODUCTS BY 3M AND THERMAL CERAMICS ARE
ACCEPTABLE PROVIDED THE PRODUCT MEETS OR EXCEEDS
THE DETAILS AND SPECIFICATIONS.

3. SYSTEM SHALL BE INSTALLED BY AN EXPERIENCED
INSTALLER IN ACCORDANCE WITH THE MANUFACTURER'S
INSTALLATION INSTRUCTIONS AND DETAILS.

1" COMPRESSED
BUTT JOINT

GREASE
EXHAUST DUCT

DUCT HANGING AND SUPPORT DETAIL
NOT TO SCALE

VERIFY SNOW LOADS AND DEPTHS.

THERMOSTAT ELEVATION DETAIL AT OFFICE
NOT TO SCALE

4'
-0

"

Patio Framing
12' - 0"

Level 1-MEP
0' - 0"

SMOKE ALARM NOTIFICATION.

THERMOSTAT'S

SMOKE DETECTOR
RESET SWITCHES.

Jordan & Skala
Engineers
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No. Description Date



GAS HEATING / ELECTRIC COOLING ROOFTOP UNIT SEQUENCE OF OPERATION:

DAY CYCLE - COOLING:

1. SUPPLY AIR FAN SHALL RUN CONTINUOUSLY.
2. THERMOSTAT SHALL CYCLE COMPRESSORS TO MAINTAIN ROOM SET TEMPERATURE.

DAY CYCLE - HEATING:

1. SUPPLY AIR FAN SHALL RUN CONTINUOUSLY.
2. THERMOSTAT SHALL CYCLE GAS HEATER TO ACHIEVE ROOM TEMPERATURE SETPOINT.

DAY CYCLE - DEHUMIDIFICATION:

1. SUPPLY AIR FANS SHALL RUN CONTINUOUSLY.
2. RESTROOM EXHAUST FAN SHALL BE ENERGIZED.
3. HUMIDISTAT SHALL CYCLE COOLING COIL STAGES TO MAINTAIN SET POINT HUMIDITY.

MORNING WARM-UP CYCLE:

1. SUPPLY AIR FAN SHALL RUN CONTINUOUSLY.
2. THERMOSTAT SHALL CYCLE RTU TO REACH ROOM TEMPERATURE SET POINT.
3. WHEN SET TEMPERATURE IS REACHED, COOLING OR HEATING CYCLE SHALL COMMENCE.

NIGHT SETBACK:

1. ALL KITCHEN HOODS AND EXHAUST FANS SHALL BE DE-ENERGIZED.
2. THERMOSTAT SHALL CYCLE EITHER COOLING OR HEATING AND SUPPLY AIR FAN TO MAINTAIN ROOM SET 

POINT TEMPERATURE.

SMOKE DETECTOR:

1. WHEN SMOKE DETECTOR IS ACTIVATED, SUPPLY AIR FAN SHALL SHUTDOWN.
2. FIRE ALARM SHALL BE SIGNALED.
3. SUPPLY AIR FAN SHALL BE MANUALLY RESET.

SEQUENCE OF OPERATION: RTU (ELEC/GAS)
GAS HEATING / ELECTRIC COOLING ROOFTOP UNIT SEQUENCE OF OPERATION:

DAY CYCLE - COOLING:

1. SUPPLY AIR FAN SHALL RUN CONTINUOUSLY.
2. THERMOSTAT SHALL CYCLE COMPRESSORS TO MAINTAIN ROOM SET TEMPERATURE.

DAY CYCLE - HEATING:

1. SUPPLY AIR FAN SHALL RUN CONTINUOUSLY.
2. THERMOSTAT SHALL CYCLE GAS HEATER TO ACHIEVE ROOM TEMPERATURE SETPOINT.

DAY CYCLE - DEHUMIDIFICATION:

1. SUPPLY AIR FANS SHALL RUN CONTINUOUSLY.
2. RESTROOM EXHAUST FAN SHALL BE ENERGIZED.
3. HUMIDISTAT SHALL CYCLE COOLING COIL STAGES TO MAINTAIN SET POINT HUMIDITY.

MORNING WARM-UP CYCLE:

1. SUPPLY AIR FAN SHALL RUN CONTINUOUSLY.
2. THERMOSTAT SHALL CYCLE RTU TO REACH ROOM TEMPERATURE SET POINT.
3. WHEN SET TEMPERATURE IS REACHED, COOLING OR HEATING CYCLE SHALL COMMENCE.

NIGHT SETBACK:

1. ALL KITCHEN HOODS AND EXHAUST FANS SHALL BE DE-ENERGIZED.
2. THERMOSTAT SHALL CYCLE EITHER COOLING OR HEATING AND SUPPLY AIR FAN TO MAINTAIN ROOM SET 

POINT TEMPERATURE.

SMOKE DETECTOR:

1. WHEN SMOKE DETECTOR IS ACTIVATED, SUPPLY AIR FAN SHALL SHUTDOWN.
2. FIRE ALARM SHALL BE SIGNALED.
3. SUPPLY AIR FAN SHALL BE MANUALLY RESET.

SEQUENCE OF OPERATION: DOAS (ELEC/GAS)
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FIREBIRDS
FIREBIRDS
BIRKDALE

Author Checker

14. ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD)

13. CONDENSATE OVERFLOW PROTECTION VIA FLOAT SWITCH IN DRAIN PAN TO SHUT DOWN UNIT

12. MANUFACTURER STARTUP

11. CONDENSER COIL HAIL GUARDS

10. INTEGRATED FIXED DRY BULB  TYPE ECONOMIZER, SIZED FOR 100% SUPPLY AIR CAPACITY, CAPABLE OF SIMULTANEOUS ECONOMIZER AND COMPRESSOR OPERATION, WITH BAROMETRIC RELIEF, UNLESS SPECIFIED WITH POWER EXHAUST.

 9. PROVIDE WITH IONIZATION DEVICE, EQUAL TO GLOBAL PLASMA DEVICE.

 8. BELT DRIVE, PLENUM FAN

 7. 2-STAGE COOLING AND 2 COMPRESSORS

 6. PHASE MONITORING PROTECTION

 5. GFCI 15 AMP CONVENIENCE OUTLET POWERED ON LINE SIDE OF DISCONNECT

 4. SMOKE DETECTORS: MOUNT IN RETURN AIRSTREAM - ACTIVATION OD DUCT SMOKE ALARM DETECTOR SHALL INITIATE A VISIBLE AND AUDIBLE SUPERVISORY ALARM SIGNAL LOCATED AT CONSTANTLY ATTENDED LOCATION.

 3. UNIT MOUNTED FACTORY DISCONNECT

 2. LOCKING THERMOSTAT COVER

 1. 7-DAY PROGRAMMABLE THERMOSTAT WITH FAN-ON-AUTO CONTROL AND AUTO HEATING/COOLING CHANGEOVER (EQUAL TO TRANE XR402)

 ACCESSORIES:  (THIS LIST IS NOT ALL INCLUSIVE. IN ADDITION, PROVIDE MANUFACTURER RECOMMEND ACCESSORIES FOR SAFE AND PROPER OPERATION):

G. VARIABLE FLOW FAN SYSTEMS SHALL BE PROVIDED WITH VARIABLE SPEED DRIVE,  INDOOR FAN MOTOR SHAFT GROUNDING RING, AND AIR FLOW MEASURING DEVICE TO MONITOR AND CONTROL OUTSIDE AIR VOLUME.

   CONTROLS, ELECTRIC RESISTANCE HEATER, COMPRESSOR ANTI-RECYCLE CONTROLS, SINGLE POINT POWER CONNECTION, COOLING OPERATION DOWN TO 40˚F, 14" HIGH INSULATED ROOF CURB WITH BASE SLOPED TO MATCH ROOF PITCH.

F. RTUS SHALL BE PROVIDED WITH 2" PLEATED DISPOSABLE FILTERS, CONDENSATE OVERFLOW SWITCH IN PRIMARY DRAIN PAN, MOTORIZED OUTSIDE AIR DAMPER, HP REVERSING VALVE, SUCTION LINE ACCUMULATOR, DEFROST CYCLE

E. PROVIDE CRANKCASE HEATERS ON ALL UNITS 6 TONS AND LARGER.

D. RETURN AND OUTSIDE AIR DAMPERS SHALL BE CLASS 1 LOW-LEAKAGE TYPE.

C. ALL RTUS WITH CAPACITIIES 7.5 TONS AND HIGHER SHALL BE PROVIDED WITH MULTIPLE COMPRESSORS AND A MINIMUM OF 2 INDEPENDENT REFRIGERANT CIRCUITS.

B. REFRIGERANT SHALL BE R-410A.

A. SCHEDULED COOLING CAPACITY IS BASED ON THE FOLLOWING OUTDOOR AMBIENT TEMPERATURE:   95° F D.B.

NOTES: (APPLIES TO ALL UNITS)

RTU-2 TRANE YSC092F3 DINING CV 3,000 - - 3.75 1.00 7.5 94.0 89.0 80.0 67.0 13.0 11.3 150.0 / 105.0 120.0 / 84.0 - 80.0 - 2 8.0 797.0 ALL

RTU-1 TRANE YSC092F3 BAR / DINING CV 3,000 - - 3.75 1.00 7.5 94.0 89.0 80.0 67.0 13.0 11.3 150.0 / 105.0 120.0 / 84.0 - 80.0 - 2 8.0 797.0 ALL (EXCLUDE 9)

MIN MAX
TOTAL

OUTSIDE AIR NOM
TONS

TOT SENS DB WB
EER/IEE

R
EER MAX INPUT

MIN
OUTPUT

% AFUE

AIRFLOW (CFM)
MAX

MOTOR HP
ESP

(IN WC)

CAPACITY (MBH) EAT... EFFICIENCY CAPACITY
EAT
(˚F)

EFFICIENCY

STAGES
MERV

RATING
TAG MANUF. EQUIP. SERIES AREA SERVED

SYSTEM
TYPE

SUPPLY FAN NET COOLING HEATING FILTERS

WEIGHT (LBS) ACCESSORIES

ROOFTOP UNITS (GAS HEAT)

 EQUAL PRODUCTS:  METALAIRE

 SELECTIONS  ARE BASED ON PRODUCTS BY:  PRICE

 7. PERFORATED SUPPLY DIFFUSER WITHOUT AIR PATTERN CONTROLLER (RETURN GRILLE)

 6. MATCH FINISH TO CEILING COLOR AND COORDINATE WITH ARCHITECT.

 5. INSECT SCREEN (1/16" SQUARE MESH)

 4. RETURN HOOD/LIGHT SHIELD ON RA SLOTS

 3. MANUFACTURER'S STANDARD INSULATED PLENUM

 2. BALANCING DAMPER IN INLET

 1. MOLDED INSULATION (R-6) BLANKET ON BACK PAN

ACCESSORIES:

 D. FOR DRYWALL OR PLASTER CEILING INSTALLATION, PROVIDE PLASTER FRAME.

     BALANCING DAMPER SHALL BE INCLUDED.

 C. WHEN A DAMPER IS CALLED FOR ABOVE AND THE DEVICE IS TO BE MOUNTED IN AN INACCESSIBLE CEILING, EITHER A FACE ADJUSTABLE OR REMOTE CABLE OPERATED

 B. FINISH SHALL BE MANUFACTURER'S STANDARD. REFER TO ACCESSORIES/NOTES FOR CUSTOM FINISHES, IF ANY. SUBMIT COLOR CHART WITH SHOP DRAWINGS.

     COMPATIBLE WITH ADJACENT SURFACES AND FINISHES.

 A. REFER TO ARCHITECTURAL DRAWINGS FOR TYPE OF CEILING, SUSPENSION SYSTEM AND FINISHES WHERE DEVICE WILL BE MOUNTED. FRAME AND BORDER TYPE SHALL BE

 NOTES (APPLY TO ALL DEVICES UNO):

G PFRF SEE DWGS SUPPLY SEE DWGS 24" x 24" YES ALUMINUM PERFORATED SUPPLY GRILLE 1, 2, 6, 7

F SDS SEE DWGS SUPPLY SEE DWGS 4'-0" YES ALUMINUM 4'-0" LINEAR SLOT - 1" SLOTS (2) 1, 2, 3, 6

E PFRF SEE DWGS RETURN SEE DWGS 24" x 24" YES ALUMINUM PERFORATED FACE RETURN MODULE 1, 2, 6

D SDGE SEE DWGS SUPPLY SEE DWGS SEE DWGS YES ALUMINUM SPIRAL DUCT SUPPLY GRILLE 1, 2, 6

C SPD SEE DWGS EXHAUST SEE DWGS 24" x 24" YES ALUMINUM SQUARE PLAQUE FACE RETURN DIFFUSER 1, 2, 6

B SPD SEE DWGS RETURN / TRANSFER SEE DWGS 24" x 24" YES ALUMINUM SQUARE PLAQUE FACE RETURN DIFFUSER 1, 2, 6

A SPD SEE DWGS SUPPLY SEE DWGS 24" x 24" YES ALUMINUM SQUARE PLAQUE FACE CEILING DIFFUSER 1, 2, 6

TAG SERIES CFM DUTY NECK SIZE FACE SIZE DAMPER MATERIAL TYPE NOTES / ACCESSORIES

GRILLES, REGISTERS & DIFFUSERS

 EQUAL PRODUCTS: PENNBARRY, CARNES, COOK, ACME PROVIDED THE PRODUCTS MEET OR EXCEEED THE SCHEDULED PERFORMANCE AND SPECIFICATIONS.

 UNLESS NOTED OTHERWISE, SELECTIONS ARE BASED ON PRODUCTS BY GREENHECK.

6. ENERGY STAR

5. SPEED CONTROLLER

4. BIRD SCREEN

3. MINIMUM 14" HIGH INSULATED ROOF CURB

2. FACTORY MOUNTED DISCONNECT SWITCH

1. GRAVITY BACKDRAFT DAMPER

  ACCESSORIES:

RCU - ROOF CENTRIFUGAL UPBLAST CD - INTERLOCK WITH BAS/TIMECLOCK

RCD - ROOF CENTRIFUGAL DOWNBLAST CS - OCCUPANCY SENSOR - REFER TO ELECTRICAL DWGS.

CAB - IN LINE CABINET B - BELT CB - WALL MOUNTED THERMOSTAT

CC - CEILING CENTRIFUGAL D - DIRECT CA - WALL SWITCH - REFER TO ELECTRICAL DWGS.

FAN TYPES: DRIVE... FAN CONTROL NOTES:

     USED. REFER TO THE SPECIFICATIONS FOR ADDITIONAL REQUIREMENTS.

 K. MOTORS CONTROLLED BY A VARIABLE FREQUENCY DRIVE (VFD) SHALL BE INVERTER DUTY MOTORS AND SHALL BE COMPATIBLE WITH THE PARTICULAR MANUFACTURER’S DRIVE THAT IS

 J. FANS SHALL BE CERTIFIED AND BEAR THE HVI-2100 OR AMCA LABEL FOR AIR AND SOUND PERFORMANCE.

 H. REFER TO AIR HANDLING UNIT SCHEDULE FOR OA CFM AND BALANCE ACCORDINGLY.

     CONTRACTOR AND PROVIDE RELAYS/CONTROLS AS REQUIRED.

 G. FANS THAT ARE INTERCONNECTED WITH LIGHTING CONTROLS (E.G. LIGHT SWITCH) MAY NOT BE THE SAME VOLTAGE AS THE LIGHTING CIRCUIT. COORDINATE WITH THE ELECTRICAL

 F. FANS THAT ARE SCHEDULED TO RUN CONTINUOUSLY SHALL HAVE IEC 60034-1 CONTINUOUS DUTY RATED MOTORS.

 E. WEIGHTS INCLUDE ACCESSORIES, CURBS, MOTORS, ETC.

 D. FOR FANS THAT ARE PART OF A SMOKE MANAGEMENT SYSTEM, REFER TO THE SMOKE CONTROL FAN SCHEDULE

 C. REFER TO DETAILS FOR ADDITIONAL OPTIONS, ACCESSORIES, MOUNTING ARRANGEMENT, ETC.

 B. GREASE REMOVAL FANS SHALL BE LISTED FOR GREASE REMOVAL (UL 762) AND ELECTRICAL (UL 705)

 A. SELECTIONS ARE BASED ON A PROJECT ELEVATION OF 33'-0', CFM HAS BEEN CORRECTED FOR ALTITUDE.

 NOTES:

EF - 1 GREENHECK G-085 RCD RESTROOM 450 0.25   1/20 1550 D 7.4 19.0 CD NO 1, 3, 13, 15

TAG MANUF. MODEL TYPE DUTY CFM
      SP

(IN WC)

MAX.
MOTOR

SIZE
RPM DRIVE

MAX.
SONES

APPROX.
WEIGHT

(LBS)

CONTROLLED
BY

EMERGENCY
POWER

ACCESSORIES/
REMARKS

FANS

 EQUAL PRODUCTS BY MARKEL, BERKO, QMARK, INDEECO

 SELECTIONS BASED ON PRODUCTS BY RAYWALL

6. COMPLETE INSTALLATION TO INCLUDE ALL SPLICES, END CAPS, MOUNTING HARDWARE, ETC.

5. UNIVERSAL WALL/CEILING MOUNTING BRACKET

4. SEMI-RECESS MOUNTING KIT

3. SURFACE MOUNTING KIT

2. INTEGRAL DISCONNECT SWITCH

1. INTEGRAL TAMPERPROOF THERMOSTAT

 ACCESSORIES:

 D. STAIRWELL AND SPRINKLER RISER ROOM HEATERS - THERMOSTAT SETPOINT SHALL BE 45°F.
 C. ALL HEATERS SHALL HAVE THERMAL OVERLOAD PROTECTION.

 B. CAPACITY SCHEDULED IS AT INSTALLED VOLTAGE. COORDINATE WITH ELECTRICAL DWGS.

 A. ALL HEATERS SHALL BE UL OR ETL TESTED AND LISTED.

NOTES (APPLY TO ALL HEATERS):

EWH - 2 CWH34083F WALL HEATER SURFACE 13,640 4.0 12" 25 1, 2, 5, 8

EWH - 1 MCSSAR4808 WALL HEATER RECESSED 13,648 / 6,824 4.0 / 2.0 12" 25 1, 2, 3

TAG SERIES TYPE MOUNTING BTUH HI / LO
CAPACITY

(KW)
MOUNTING
HEIGHT AFF

APPROX.
WEIGHT

(lbs)
ACCESSORIES

ELECTRIC HEATERS

 SELECTIONS BASED ON PRODUCTS BY:  MITSUBISHI

 3. COMPRESSOR ANTI-RECYCLE CONTROLS 6. LOW AMBIENT WIND BAFFLE

 2. CONDENSATE PUMP AND SAFETY SWITCH 5. REFRIGERANT LINE-SET (VERIFY LENGTH)

 1. WIRED WALL MOUNT UNIT CONTROLLER 4. FILTER / DRYER PER MANUFACTURER'S RECOMMENDATIONS 7. PROVIDE RAILS FOR MOUNTING.

 ACCESSORIES (THIS LIST IS NOT ALL INCLUSIVE. IN ADDITION, PROVIDE MANUFACTURER RECOMMEND ACCESSORIES FOR SAFE AND PROPER OPERATION):

 G. UNITS SHALL BE EQUIPPED WITH AN INTERNAL CONDENSATE TRAP OR CHECK VALVE.

 F. DISCONNECT SWITCH FOR OUTDOOR UNIT FURNISHED BY DIV 23, INSTALLED BY DIV 26.

 E. INDOOR AND OUTDOOR UNITS SHALL BE INSTALLED PER PLANS, MANUFACTURER'S RECOMMENDATIONS AND LOCAL CODE REQUIREMENTS. W - WALL HUNG

 D. REFER TO HVAC GENERAL NOTES AND DETAILS FOR ADDITIONAL INFORMATION. C - CEILING CASSETTE

 C. 14 SEER MINIMUM UNITS WITH R-410A. MINIMUM 8.2 HSPF. SUBMIT AHRI CERTIFIED CAPACITIES FOR ACTUAL EQUIPMENT TO BE INSTALLED. FAN COIL UNIT TYPE:

 B. HEAT PUMP HEATING CAPACITY BASED ON AN INDOOR EAT OF 70° F DB AND 18° F ENTERING OUTDOOR UNIT. LEGEND

 A. COOLING CAPACITIES ARE BASED ON AN INDOOR EAT OF 80° F DB / 67° F WB AND 95° F AMBIENT AND A PROJECT ELEVATION OF 33'-0".

 NOTES (APPLY TO...

PAH - 2 / PHP - 1 FTXR18TVJUW(S) / 4MXS36NMVJU PATIO C 208 - 350 36.0 36.0 36.0 17.7 12.2 27 / 139 -

PAH - 1 / PHP - 1 FTXR18TVJUW(S) / 4MXS36NMVJU PATIO C 208 - 350 36.0 36.0 36.0 17.7 12.2 27 / 139 1 THRU 7

TYPE
AIRFLOW

RATE
TOTAL

COOLING...
SENSIBLE
COOLING...

HP HEAT
(MBH)

TAG AIR HANDLER / HEAT PUMP UNIT AREA SERVED

FAN COIL CAPACITY

SEER HSPF

APPROX.
WEIGHT

(LBS)  AH /
HP

ACCESSORIES

DUCTLESS SPLIT SYSTEM (HEAT PUMP)

3. CONTRACTOR MUST VERIFY THAT HUMIDITY CONTROLS AND SENSORS FUNCTIONS PER
MANUFACTURERS SPECIFICATIONS, SET TO 50% R.H. IN THE SPACE SERVED.

2. CONTRACTOR SHALL COORDINATE RESTROOM EXHAUST FAN TIMER WITH THERMOSTAT SCHEDULE.

1. CONTRACTOR SHALL COORDINATE EXACT OPERATIONAL TIMES WITH OWNER / MANAGER PRIOR TO
PROGRAMMING THERMOSTATS.

NOTES:

PAH-2 ENCLOSED PATIO 78° F 68° F 78° F 60° F

PAH-1 ENCLOSED PATIO 78° F 68° F 78° F 60° F

MAU-6 KITCHEN HOOD #1 & #2 78° F 68° F - -

MAU-3 KITCHEN HOOD #4 78° F 68° F - -

RTU-2 LOBBY / DINING ROOM 78° F 68° F 78° F 60° F

RTU-1 BAR / DINING ROOM 72° F 70° F 78° F 60° F

DOAS-2 KITCHEN 72° F 70° F 78° F 60° F

DOAS-1 DINING ROOM 75° F 68° F 78° F 60° F

COOLING HEATING COOLING HEATING
MARK SERVICE & LOCATION

OCCUPIED UNOCCUPIED

THERMOSTAT SCHEDULE

Patio - 21 530.00 21.20 336.0 48.0 384.0

ROOM
ROOM AREA SQ.

FT.

OPERABLE OPENING SQ. FT.
REQUIRED BY CODE (0.4% SQ.

FT.)

WINDOW OPEN
AREA SQ. FT.

DOOR OPEN AREA
SQ. FT.

ACTUAL
OPERABLE

OPENING SQ. FT.

Natural Ventilation Chart

3. MECHANICAL SUB. AND ELEC. SUB. REQUIRED TO BE ON SITE WHILE RTU / FAN BALANCE COMPLETED BY McNAMARA
AND THE T & B ON THE EXHAUST HOODS BY CAPTIVE AIRE.

2. CONTRACTED SEPARATLEY BY OWNER.

1. DOES NOT APPLY TO DUCTWORK IN KITCHEN, RESTROOMS AND ENTRY VESTIBULE.

NOTES:

MECHANICAL ITEMS NOT COVERED IN THE ABOVE SCHEDULE SHALL BE PROVIDED AND INSTALLED BY THE MECHANICAL
CONTRACTOR, UNLESS NOTED OTHERWISE.

FILTERS CHANGED PRIOR TO STORE OPENING MECH. CONTRACTOR MECH. CONTRACTOR

TRAINING FOR HVAC UNIT OPERATIONS MECH. CONTRACTOR -

UNIT START-UP MECH. CONTRACTOR MECH. CONTRACTOR

WIRING & PROGRAMMING T-STAT/H-STAT CONTROLS MECH. CONTRACTOR MECH. CONTRACTOR

THERMOSTAT / SENSORS / HUMIDISTAT OWNER MECH. CONTRACTOR

SMOKE DETECTORS OWNER RTU MANUFACTURER

TEST AND BALANCE - - 3

GREASE DUCT LEAK TEST - - 2

RFERIG. WORK (COOLER/FREEZER/ICE MACHINE) - - 2

DIFFUSERS / GRILLES OWNER MECH. CONTRACTOR

EXPOSED SPIRAL DUCT OWNER MECH. CONTRACTOR 1

EF - 1 MECH. CONTRACTOR MECH. CONTRACTOR

ELECTRIC WALL HEATERS MECH. CONTRACTOR MECH. CONTRACTOR

PATIO MINI-SPLIT HEAT PUMPS MECH. CONTRACTOR MECH. CONTRACTOR

CAPTIVE AIRE EQUIPMENT OWNER MECH. CONTRACTOR

RTU - 1 and 2 OWNER MECH. CONTRACTOR

MARK PROVIDER INSTALLER NOTES

HVAC RESPONSIBILITY SCHEDULE

1775 SF x 0.7 CFM/SF = 1245 CFM

KITCHEN MINIMUM EXHAUST PER IMC TABLE 403.3:

TOTAL EXHAUST: 10627 TOTAL MAKE-UP AIR: 10627

KEF - 7 800

KEF - 5 2250
TRANSFER AIR FROM DINING
ROOM 1490

KEF - 4 3267 DOAS - 2 4400

KEF - 2 2560 MAU - 6 1935

KEF - 1 1750 MAU - 3 2802

EXHAUST FROM KITCHEN CFM MAKE-UP AIR TO KITCHEN CFM

KITCHEN AIR BALANCE No. Description Date
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12"x12" DISHWASHER EXHAUST UP TO 
KEF-7 ON ROOF, REFER TO CAPTIVE 

AIRE DRAWINGS FOR SIZING AND DATA.

10"x10" EXHAUST DUCT UP TO EF-1 
ON ROOF, REFER TO SCHEDULE 

SHEET  FOR SIZING AND DATA.
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16"x32" RETURN AIR 
DUCT UP TO RTU-2
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RTU-1

DOAS-2

12"x12" RETURN AIR 
DUCT UP TO DOAS-2

RTU-2
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MECHANICAL ROOM
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CORR.
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MEN'S
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FREEZER

13

PREP

10

BEVERAGE

7

DISH

8

DISH

8

DISH

8

DOAS-1

Mechanical Keyed Notes:
PROVIDE REMOTE TEST STATION FOR SMOKE DETECTORS FOR ALL ROOFTOP UNITS IN 
THIS LOCATION WITH AUDIBLE AND VISUAL ALARM WITH KEYED RESET. MOUNT TEST 
STATION 48" A.F.F., MOUNT AUDIBLE AND VISUAL IN A CONSTANTLY ATTENDED LOCATION. 
AUDIBLE AND VISUAL ALARM IS NOT REQUIRED WHERE SMOKE DUCT DETECTORS 
ACITIVATES THE  BUILDING ALARM SYSTEM. LABEL EACH REMOTE WITH ASSOCIATED 
ROOFTOP UNIT.

MOUNT TEMPERATURE SENSOR  AT 66" A.F.F. FOR RTU-1 & 2, PROVIDE CONDUIT FOR 
CONTROL WIRE AND STUB UP INTO STRUCTURE, RUN UP IN CLOSET WALL. FIELD VERIFY 
ALL REQUIREMENTS AND COORDINATE WITH OWNERS REPRESENATIVE.

MOUNT HUMIDITY SENSOR AT 66" A.F.F. FOR DOAS-1, MOUNT HUMIDITY AND TEMPERATURE 
SENSORS AT 66" A.F.F. FOR DOAS-2. PROVIDE CONDUIT AND CONTROL AND STUB UP INTO 
STRUCTURE, RUN UP CLOSET WALL. FIELD VERIFY ALL REQUIREMENTS AND COORDINATE 
EXACT LOCATION WITH OWNERS REPERSENATIVE.

A MANUAL PULL STATION SHALL BE LOCATED WITHIN 10'-0" MINIMUM AND 20'-0" MAXIMUM 
FROM KITCHEN HOOD, ONE AT OR NEAR EVERY POINT OF EGRESS FROM THE KITCHEN 
HOOD COOKING AREA. PULL STATION SHALL BE SECURELY MOUNTED NOT LESS THAN 42" 
OR MORE THAN 48" FROM FINISHED FLOOR, FIELD VERIFY EXACT LOCAITONS.

DOORS SHALL BE UNDERCUT 0'-1" FOR EXHAUST AIR FLOW.

PROVIDE STANDARD SHEETMETAL DUCTWORK IN AREA'S THAT ARE NOT EXPOSED AND 
DUCTWORK IS CONCEALED.

ALL KITCHEN HOOD EXHAUST AND SUPPLY DUCTS SHALL BE INSPECTED AND TESTED 
PRIOR TO THE INSTALLATION OF THE PROPOSED FIRE MASTER FAST WRAP. VERIFY AND 
COORDINATE LOCATIONS OF ALL GREASE DUCT CLEANOUTS AND PROVIDE ADEQUATE 
CLEARANCE FOR ALL REMOVAL AND MAINTENANCE FROM ALL TRADES. MAINTAIN A 
MINIMUM 24" CLEARANCE IN ALL DIRECTIONS OF GREASE DUCT CLEANOUT OPENINGS.

RETURN AIR DUCTS SHALL BE TURNED UP TOWARD ROOF DECK AND COVERED WITH WIRE 
MESH TO ELIMINATE THE POSSABILITY OF TRASH BEING DRAWIN INTO THE ROOFTOP UNIT.

DUCT SHALL BE INSTALLED AS TIGHT TO BOTTOM OF TRUSSES AS POSSIBLE AND 
COORDIANTED WITH ALL OTHER TRADES AND DISCIPLINES.

DUCT SHALL BE INSTALLED BETWEEN AND THROUGH TRUSSES, AND AS HIGH AS POSSIBLE 
AND COORDIANTED WITH ALL OTHER TRADES AND DISCIPLINES.

BALANCING DAMPER INSTALLED ON DUCT. 
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ROUTE CONDENSATE DRIAN LINES TO DOWNSPOUT,
TURN DOWN TO JUST INSIDE COLLECTION BOX.

10'-0" OUTSIDE AIR CLEARNCE DIAMETER, TYPICAL. MAITAIN 
A CLEARANCE OF 10'-0" FROM EXHAUST OUTLETS AND ALL 

OUTSIDE AIR INTAKES (CODE REQUIRED).
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AIR COOLED CONDENSERS FOR THE WALK-IN COOLER AND FREEZER 
SHOWN FOR REFERENCE ONLY. THE UNITS SHALL BE PROVIDED AND 
INSTALLED BY THE KITCHEN EQUIPMENT SUPPLIER AND INSTALLER. 
THE KITCHEN EQUIPMENT CONTRACTOR SHALL OBTAIN A PERMIT FOR 
THE REFRIGERATION SYSTEM PIPING INSTALLATION.

EQUIPMENT SUPPORT RAILS. SEE ARCH DRAWINGS FOR DETAILS (TYP)

Mechanical Keyed Notes:
22" x 22" OUTSIDE AIR DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

16" x 24" SUPPLY AIR DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.
ø
16" x 24" RETURN AIR DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

10" x 10" EXHAUST DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

28" x 22" OUTSIDE AIR DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

16" x 14" EXHAUST DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

26" x 16" OUTSIDE AIR DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

20" x 14" OUTSIDE AIR DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

12" x 12" EXHAUST DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

18"Ø OUTSIDE AIR DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.

16"Ø OUTSIDE AIR DUCT ROUTED DOWN THROUGH ROOF CURB TO LEVEL BELOW.
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DOAS/RTU FAN SCHEDULE -

Job#4311167

1

2

DOAS-1 (FOH)

DOAS-2 (BOH)

CASRTU3-I.300-18-20T-DOAS

CASRTU4-I.300-20-25T-DOAS

18P-3

20P-4

0

600

3600

4400

3600

5000

0.750

0.750

1494

1327

5.000

5.000

2.7690

3.0980

3

3

208

208

97.6A

136.2A

150A

200A

2927

4484

16.7

17.7

FAN
UNIT
NO.

TAG DOAS/RTU MODEL # BLOWER
RETURN
AIR CFM

MAX
OUTSIDE
AIR CFM

TOTAL
CFM

ESP. RPM H.P. B.H.P. � VOLT MCA MOCP
WEIGHT

(LBS.)
SONES

DOAS/RTU COOLING

SCHEDULE

1

2

DOAS-1 (FOH)

DOAS-2 (BOH)

20

25

190-240

190-240

3

3

200-240

200-240

3

3

60

60

3

3

7

6

11.9 SQFT.

25.3 SQFT.

80.8°F

80.8°F

75.8°F

75.8°F

80.8°F

80.1°F

75.8°F

74.4°F

54.7°F

54.3°F

53.5°F

53.8°F

52.7°F

53.5°F

264.0 MBH

336.0 MBH

98.6 MBH

139.3 MBH

165.4 MBH

196.7 MBH

70.0°F

70.0°F

60.4°F

59.9°F

60.1 MBH

88.2 MBH

129.6 MBH

260 MBH

58

56

149.3 LBS/HR

178.2 LBS/HR

18.2

17.9

FAN
UNIT
NO.

TAG

COMPRESSOR

TONNAGE VOLTAGE �

OUTDOOR FAN

MOTOR
VOLTAGE

MOTOR �
MOTOR

FREQUENCY
MOTOR QTY

INDOOR COIL

ROWS FACE AREA

OUTSIDE AIR
DB TEMP.

OUTSIDE AIR
WB TEMP.

MIXED AIR
DB TEMP.

MIXED AIR
WB TEMP.

LEAVING
DB TEMP.

LEAVING
WB TEMP.

LEAVING
DP TEMP.

TOTAL
CAPACITY

SENSIBLE
CAPACITY

LATENT
CAPACITY

REHEAT
LEAVING
DB TEMP.

REHEAT
LEAVING

WB TEMP.

DESIRED
REHEAT

CAPACITY

MAX
REHEAT

CAPACITY

REHEAT
LEAVING
RELATIVE
HUMIDITY

MOISTURE
REMOVAL

RATE
IEER

DOAS/RTU HEATING

SCHEDULE

1

2

DOAS-1 (FOH)

DOAS-2 (BOH)

283460

300000

226768

240000

55 deg F

42 deg F

7 in. w.c. - 14 in. w.c.

7 in. w.c. - 14 in. w.c.

Natural

Natural

80

80

FAN
UNIT
NO.

TAG
INPUT
BTUs

OUTPUT
BTUs

TEMP. RISE REQUIRED INPUT GAS PRESSURE GAS TYPE
BURNER

EFFICIENCY(%)

FAN

OPTIONS

1

2

DOAS-1 (FOH)

DOAS-2 (BOH)

1 - Single Point Electrical Connection for RTU.  QNTY 1 750va Transformer Used.
 If a Non-DCV Prewire controls this
unit, the #28, #47, "MA", or "E2" Option
Prewire must be selected.  Do not provide supply starter in prewire.

1 - CASLink Building Monitoring System - Internet or Cellular Connection Required

1 - 2" MERV 13 Filters for Size 3 RTU. Qty 4.

1 - 2" MERV 8 Filters for Size 3 RTU. Qty 4.

1 - Overheat Stat

1 - VFD factory mounted and wired in commercial control vestibule for RTU
1 - 20 Ton Modulating Cooling Option, 208/230V.  R410A Refrigerant, Variable
Speed Compressor,  ECM Condensing
Fan(s).

1 - Inlet Pressure Gauge, 0-35"

1 - Manifold Pressure Gauge, 0 to 10" wc, 1 Furnace

1 - RTU Size 3 Side Discharge

1 - 20 Ton Modulating Reheat Option. Discharge Relative Humidity Control.

1 - Size 3 RTU Curb Duct Hanger

1 - Duct Mounted Smoke Detector - Ships Loose

1 - Occupied Scheduling

1 - Clogged Filter Switch with notification on HMI

1 - VAV Package w/ Manual/DDC Control (571 VFD Included)

1 - Freezestat

1 - RTU Fixed 100% OA Intake Control

1 - RTU Size 3 No Return

1 - Single Point Electrical Connection for RTU.  QNTY 1 750va Transformer Used.
 If a Non-DCV Prewire controls this
unit, the #28, #47, "MA", or "E2" Option
Prewire must be selected.  Do not provide supply starter in prewire.

1 - RTU Size 4 Down Discharge

1 - 2" MERV 13 Filters for Size 4 RTU. Qty 12.

1 - 2" MERV 8 Filters for Size 4 RTU. Qty 12.

1 - VFD factory mounted and wired in commercial control vestibule for RTU

1 - Inlet Pressure Gauge, 0-35"

1 - Manifold Pressure Gauge, 0 to 10" wc, 1 Furnace

1 - Size 4 RTU Curb Duct Hanger

1 - VAV Package w/ Manual/DDC Control (571 VFD Included)

1 - Clogged Filter Switch with notification on HMI

1 - Occupied Scheduling

1 - RTU Size 4 Down Return

1 - RTU Manual Intake/Return Damper Control Via HMI

1 - Return Mounted Smoke Detector for RTU. Complete with detector and sampling
tube. Factory installed

1 - CASLink Building Monitoring System - Internet or Cellular Connection Required
1 - 25 Ton Modulating Cooling Option, 208/230V.  R410A Refrigerant, Variable
Speed Compressor,  ECM Condensing
Fan(s).

1 - 25 Ton Modulating Reheat Option. Space Relative Humidity Control.

1 - Overheat Stat

1 - Freezestat

FAN
UNIT
NO.

TAG OPTION (Qty. - Descr.)

CURB

ASSEMBLIES

1

2

# 1

# 2

DOAS-1 (FOH)

DOAS-2 (BOH)

66 LBS

88 LBS

Curb

Curb

59.500"W x 91.000"L x 12.000"H   Insulated

80.000"W x 111.000"L x 12.000"H   Insulated

NO.
ON
FAN

TAG WEIGHT ITEM SIZE
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99"

96 3/4"

44"

37 1/4"

69"

52 3/4"

89 3/4"

65 1/4"

1" NPT SS EVAPORATOR
DRAIN (TRAP REQ'D)
4" MINIMUM TRAP DEPTH

FACTORY INSTALLED SAFETY
DISCONNECT SWITCH

7 1/4"

7 1/2"

LOUVERED OUTSIDE
AIR INTAKE

770 LBS 934 LBS

670 LBS553 LBS

MIN. 14"

MINIMUM
STRAIGHT

DUCT
PER AMCA*

7 3/4"

20 1/4"

*NOTE: SUPPLY DUCT MUST BE INSTALLED TO MEET SMACNA STANDARDS.
A MINIMUM STRAIGHT DUCT LENGTH MUST BE MAINTAINED DOWNSTREAM OF UNIT
DISCHARGE AS OUTLINED IN AMCA PUBLICATION 201. DO NOT RELY ON UNIT TO SUPPORT
DUCT IN ANY WAY. FAILURE TO PROPERLY SIZE DUCTWORK MAY CAUSE SYSTEM EFFECTS
AND REDUCE PERFORMANCE OF THE EQUIPMENT.
SUGGESTED STRAIGHT DUCT SIZE IS 25" x 14"

NOTES:

DO NOT OBSTRUCT OUTSIDE AIR INLET, OUTSIDE AIR COIL

OR OUTSIDE AIR FAN.

1.

2. DENOTES CORNER WEIGHT.

CENTER
OF MASS

ENTERING
POWER

91"

4"

12"

59 1/2"

CURB OUTLINE

17 3/4"

3 3/4"

91"x59 1/2"

FAN #1 CASRTU3-I.300-18-20T-DOAS - HEATER (DOAS-1 (FOH)) OPTIONS

ROOF OPENING MUST BE 2" SMALLER THAN CURB DIMENSIONS

IN BOTH DIRECTIONS.

3.

3/4" NPT SS GAS CONNECTION

1. SINGLE POINT ELECTRICAL CONNECTION FOR RTU.  QNTY 1
750VA TRANSFORMER USED.  IF A NON-DCV PREWIRE
CONTROLS THIS UNIT, THE #28, #47, "MA", OR "E2" OPTION
PREWIRE MUST BE SELECTED.  DO NOT PROVIDE SUPPLY
STARTER IN PREWIRE.
2. CASLINK BUILDING MONITORING SYSTEM - INTERNET OR
CELLULAR CONNECTION REQUIRED
3. 2" MERV 13 FILTERS FOR SIZE 3 RTU. QTY 4.
4. 2" MERV 8 FILTERS FOR SIZE 3 RTU. QTY 4.
5. OVERHEAT STAT
6. VFD FACTORY MOUNTED AND WIRED IN COMMERCIAL CONTROL
VESTIBULE FOR RTU
7. 20 TON MODULATING COOLING OPTION, 208/230V.  R410A
REFRIGERANT, VARIABLE SPEED COMPRESSOR,  ECM CONDENSING
FAN(S).
8. INLET PRESSURE GAUGE, 0-35"
9. MANIFOLD PRESSURE GAUGE, 0 TO 10" WC, 1 FURNACE
10. RTU SIZE 3 DOWN DISCHARGE
11. 20 TON MODULATING REHEAT OPTION. DISCHARGE RELATIVE
HUMIDITY CONTROL.
12. SIZE 3 RTU CURB DUCT HANGER
13. DUCT MOUNTED SMOKE DETECTOR - SHIPS LOOSE
14. OCCUPIED SCHEDULING
15. CLOGGED FILTER SWITCH WITH NOTIFICATION ON HMI
16. VAV PACKAGE W/ MANUAL/DDC CONTROL (571 VFD
INCLUDED)
17. FREEZESTAT
18. RTU FIXED 100% OA INTAKE CONTROL
19. RTU SIZE 3 NO RETURN
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86 3/4"

89 3/4"

69"
83 3/8"

117 1/2"

HINGED DOORS

44"

30 7/8"

13 1/2"

39 3/4"

60 3/8"

74 1/2"

74"

12 1/16"

5 5/8"

6 7/8"
DISCHARGE CUTOUT

RETURN CUTOUT

LIFTING POINTS

(4 CORNERS)

MIN. 30.875"

MINIMUM
STRAIGHT

DUCT
PER AMCA*

REMOVEABLE
ACCESS PANEL

LOUVERED OUTSIDE
AIR INTAKE

1" NPT SS EVAPORATOR
DRAIN (TRAP REQ'D)

4" MINIMUM TRAP DEPTH

14" 94"

1399 LBS 807 LBS

834 LBS1444 LBS

*NOTE: SUPPLY DUCT MUST BE INSTALLED TO MEET SMACNA STANDARDS.
A MINIMUM STRAIGHT DUCT LENGTH MUST BE MAINTAINED DOWNSTREAM OF UNIT
DISCHARGE AS OUTLINED IN AMCA PUBLICATION 201. DO NOT RELY ON UNIT TO SUPPORT
DUCT IN ANY WAY. FAILURE TO PROPERLY SIZE DUCTWORK MAY CAUSE SYSTEM EFFECTS
AND REDUCE PERFORMANCE OF THE EQUIPMENT.
SUGGESTED STRAIGHT DUCT SIZE IS 30.875" x 39.75"

NOTES:

DO NOT OBSTRUCT OUTSIDE AIR INLET, OUTSIDE AIR COIL

OR OUTSIDE AIR FAN.

1.

2. DENOTES CORNER WEIGHT.

CENTER
OF MASS

ENTERING
POWER

158"

80" 111"

12"

4"

CURB OUTLINE 2 1/4"

3"

9 1/3"

16 7/8"

111"x80" CURB OUTLINE

FAN #2 CASRTU4-I.300-20-25T-DOAS - HEATER (DOAS-2 (BOH)) OPTIONS

ROOF OPENING MUST BE 2" SMALLER THAN CURB DIMENSIONS

IN BOTH DIRECTIONS.

3.

96 1/2"

1. SINGLE POINT ELECTRICAL CONNECTION FOR RTU.  QNTY 1
750VA TRANSFORMER USED.  IF A NON-DCV PREWIRE
CONTROLS THIS UNIT, THE #28, #47, "MA", OR "E2" OPTION
PREWIRE MUST BE SELECTED.  DO NOT PROVIDE SUPPLY
STARTER IN PREWIRE.
2. RTU SIZE 4 SIDE DISCHARGE
3. 2" MERV 13 FILTERS FOR SIZE 4 RTU. QTY 12.
4. 2" MERV 8 FILTERS FOR SIZE 4 RTU. QTY 12.
5. VFD FACTORY MOUNTED AND WIRED IN COMMERCIAL CONTROL
VESTIBULE FOR RTU
6. INLET PRESSURE GAUGE, 0-35"
7. MANIFOLD PRESSURE GAUGE, 0 TO 10" WC, 1 FURNACE
8. SIZE 4 RTU CURB DUCT HANGER
9. VAV PACKAGE W/ MANUAL/DDC CONTROL (571 VFD
INCLUDED)
10. CLOGGED FILTER SWITCH WITH NOTIFICATION ON HMI
11. OCCUPIED SCHEDULING
12. RTU SIZE 4 BACK RETURN
13. RTU MANUAL INTAKE/RETURN DAMPER CONTROL VIA HMI
14. RETURN MOUNTED SMOKE DETECTOR FOR RTU. COMPLETE
WITH DETECTOR AND SAMPLING TUBE. FACTORY INSTALLED
15. CASLINK BUILDING MONITORING SYSTEM - INTERNET OR
CELLULAR CONNECTION REQUIRED
16. 25 TON MODULATING COOLING OPTION, 208/230V.  R410A
REFRIGERANT, VARIABLE SPEED COMPRESSOR,  ECM CONDENSING
FAN(S).
17. 25 TON MODULATING REHEAT OPTION. SPACE RELATIVE
HUMIDITY CONTROL.
18. OVERHEAT STAT
19. FREEZESTAT
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SECTION 23 74 33
FACTORY FABRICATED PACKAGED, 100% OUTDOOR, HEATING AND COOLING
MAKEUP AIR UNITS

SPECIFICATIONS

TAG: DOAS-1

PART 1 - GENERAL

1.1  SUMMARY

A. This Section includes packaged heating and cooling units capable of supplying up to 100 percent
outdoor air.

1.2 SUBMITTALS

A. The manufacturer assumes no liability for the use or results of use of this document.  This
specification is to be reviewed by the engineer to confirm requirements of the project and
building codes are met.

B. As the manufacturer continues product development, it reserves the right to change design and
specifications without notice.

1.3 SEISMIC DESIGN

A. Should project be located within a seismic zone requiring special provisions for support and
restraint of equipment, components, and piping, see Section 23 00 01 - Seismic, Wind, and Flood
Load Design for additional requirements.

1.4 WIND LOAD DESIGN

A. Refer to Section 23 00 01, Seismic, Wind, Flood Load Design for additional requirements.

B. Miami Dade rated up to ±150psf per TAS 201, 202 & 203 paired with 20 " curb or shorter.

1.5 QUALITY ASSURANCE

A. All models shall be ETL listed and comply with safety standards UL 1995, and CSA Std. C22.2, No.
236-11. Units outfitted with indirect fired heaters shall also comply with ANSI Z83.8-2013, and CSA
2.6-2013.

1.6 Warranty

A. All units shall be provided with the following standard warranties:

1.  10-Year (non-prorated) parts warranty covering the entire unit when accompanied by a
company provided service plan. 5-Year (non-prorated) parts warranty covering the entire unit
otherwise.

2. 25-year (non-prorated) parts warranty for SS heat exchanger on indirect fired units.

B. This warranty shall not apply if:

1.  The equipment is not installed by a qualified installer per the manufacturer's installation
instructions shipped with the product.

2. The equipment is not installed in accordance with federal, state and local codes and
regulations.

3. The equipment is misused or neglected, or not maintained per the manufacturer's maintenance
instructions.

4. The equipment is not operated within its published capacity.

5. The invoice is not paid within the terms of the sales agreement.

C. The manufacturer shall not be liable for incidental and consequential losses and damages
potentially attributable to malfunctioning equipment.  Should any part of the equipment prove to
be defective in material or workmanship within the 10 year period, upon examination by the
manufacturer, such part will be repaired or replaced by manufacturer at no charge.  The buyer
shall pay all labor costs incurred in connection with such repair or replacement.  Equipment shall
not be returned without manufacturer's prior authorization and all returned equipment shall be
shipped by the buyer, freight prepaid to a destination determined by the manufacturer.

PART 2 _ PRODUCTS

2.1.  GENERAL

A. Supply single zone one piece packaged units that are complete as per the following specification,
deliver all capacities scheduled, and conform to design indicated herein.  Alternate layouts or
dimensional changes will not be accepted.

2.2.  CABINET

A. Unit(s) shall be constructed of minimum 20ga. G-90 galvanized steel riveted together via
structural pop-rivets. All metal shall be CNC bent for precise assembly.

1.  Rigging Provisions: The unit shall have a structural base constructed of minimum 14ga. G-90
galvanized steel, and include full sized fork pockets and lifting points on all four sides.

2. Roof Construction: The lids shall be fabricated by forming a double-standing, self-locking seam
that requires no additional support. Roof shall be pitched to allow for proper drainage.

3. Exterior Wall Construction: All exterior walls shall consist of a double wall, G-90 galvanized
steel construction insulated with 2in. thick, foil-faced, R13 closed cell foam.

4. Service Access Doors: All door jambs shall be gasketed around their perimeter, and allow for
doors to be mounted via removable, spring actuated, stainless steel hinges with stainless steel
rivets, and self-compressing latches. Each compartment shall have removable access panels to
allow for ease of service and maintainability. Electrical cabinet access doors shall have a door
hold installed to prop doors open. All doors shall have stainless steel latches which are pad
lockable. Electrical cabinet doors shall be outfitted with schematic/manual pouches formed into
the door, along with wiring diagram attached to the indoor of the door from the factory.

B. Entire interior and exterior casing shall be constructed of minimum 20 GA G90 galvanized steel
with no painting, and shall have surpassed a salt spray corrosion test as per ASTM B 117.

C. Entire unit shall be Miami-Dade wind rated up to ±150psf per TAS 201, 202 & 203 on any units
utilizing a 20 " or shorter factory provided roof curb.

2.3.  Airflow Configurations

A. Unit shall be configurable for both down (vertical) discharge through base of unit, or side
discharge through the cabinet. Unit shall also be configurable to both down (vertical) return or
side return into the cabinet.

B. Unit intake airflow configuration shall be through use of a fresh/outdoor and return air damper.

1.  Damper: Shall exceed AMCA Class 1A standard for low leakage. Damper assembly shall be a single
assembly, and outfitted with an integral bird screen and louver/gutter system to divert any
drainage through the base of the unit - intake air hood not required.

2. Actuator:  A single direct drive damper actuator shall be used with spring return to ensure
that the outdoor air section closes when not powered.

2.4.  SUPPLY AIR BLOWER AND MOTOR

A. All supply fans shall be direct drive (belt-driven not acceptable) variable speed plenum fans.

B. Blower Motor: Motor shall be a premium efficiency motor available as:

1.  Open Drip Proof (ODP) or Totally Enclosed Fan Cooled (TEFC) motor driven by a Variable
Frequency Drive.

2. Electronically Commutated Motor (ECM).

C. Fans to be selected at or near efficiency peak.  (Submit fan curves.)

D. Blower and motor assembly shall be dynamically balanced. The entire blower and motor assembly
shall be mounted on rubber vibration isolators. Wheels balanced as per AMCA 204+96, Balance
Quality and Vibration Levels for fans.

2.5.  REFRIGERATION SYSTEM

A. Unit shall utilize a variable speed inverter duty scroll compressor with the following features:

1.  Modulation: Compressor shall be capable of compressor speed modulation from 15%-100% on 8, 10,
& 12.5 Ton units, and 25%-100% on 15, 20, 22, 25, & 30 Ton units.

2. Refrigerant: Unit shall be factory charged with R410A refrigerant.

3. Vibration Isolation: Compressor shall be mounted on rubber vibration isolators to reduce
transmission of vibration to the building structure.

4. Internal Overload Protection: Compressor shall include internal thermal overload production to
protect against excessive motor temperatures.

5. Crankcase Heater: Compressor shall include a crankcase heater to protect against liquid
flood-back and elimination of oil foaming on startup.  The crankcase heater must remain
powered when compressor is not in operation.

6. Oil Management: Unit shall utilize both passive and active oil return management using Oil Level
Sensor and scheduled oil boosts.

7. Monitored Envelope: Unit shall monitor all critical refrigeration points to ensure compressor
does not operate outside of safe operating envelope.

8. Throttling Logic:  Unit shall allow for high head pressure monitoring throttle mode for high
ambient operation, and low suction pressure throttle mode for low capacity operation or any
conditions resulting in low suction pressure.

9. Pump-Down: Active pump-down mode with discharge line check valve to protect against liquid
migration into compressor during idle times.

10. Defrost mode in optional Heat Pump: When outdoor coils are deemed at risk of freezing, the
unit shall simultaneously turn on auxiliary heat while running the heat pump in "cooling " mode to
help defrost outdoor coils as needed while still maintain desired leaving air temperatures.

B. The unit shall be outfitted with the following:

1.  Indoor Coil: Indoor coil shall be a high efficiency 5-7 row coil design with aluminum fins
mechanically bonded to copper tubes. Coil is staggered to increase turbulence, reduce the coil
bypass factor, and ultimately the time the air stays within the coil.

2. Electronic Expansion Valve: Each refrigeration circuit will be outfitted with an electronic
expansion valve metering device which can be throttled from 0-100% open to allow for precise
superheat control.

3. Indoor Coil Drain Pan: The indoor coil shall be outfitted with a sloped stainless steel drain pan.
This pan shall be insulated along the entire base to prevent condensation, and outfitted with
a safety overflow switch which will automatically shut down cooling operation prior to water
overflowing the drain pan in the event of a drain clog. The entire drain pan shall be 20 GA
Stainless Steel construction and wrap beneath the entire coil with flashing on entering side
of coil to ensure capture of all condensate. Drain pan discharge pipe shall also be stainless
steel construction. Drain pan shall be pitched to exceed ASHRAE 62.1 standard.

4. Base of the condensing coil cabinet shall be pitched away from the unit as a safety to
ensure all draining exits away from the curb.

5. Optional Hot Gas Reheat Coil: The unit shall include an optional copper tube and aluminum fin
hot gas reheat coil mounted downstream of the indoor coil. This coil shall be controlled via
fully modulating hot gas reheat valve to provide precise reheat temperature control. This coil
shall include the addition of an evaporative coil leaving condition sensor to maintain a coil dew
point. This also prevents operation of a dehumidification call when intake dew point conditions
are found to be below space dew point conditions, preventing wasted energy.

6. Outdoor (Condenser) Coil: Outdoor coil shall be a high efficiency coil design with aluminum fins
mechanically bonded to copper tubes. The coil shall be downward sloped to protect coil from
hail damage. Optional hail guards may also be outfitted to the outdoor coil for added
protection from hail bouncing off of the roof of the unit up the coil.

7. Outdoor Fans: The outdoor coil shall have a vertical discharge outfitted with quiet, efficient,
fully modulating Electronically Commutated Motor (ECM) condensing fans. These fans shall
modulate to maintain a temperature differential between outside air and the outdoor coil.

C. To help mitigate any long-term potential for leaks or hardware failures, the unit shall be
outfitted with the following protection measures:

1.  Suction line accumulator for added protection against liquid entering suction line of
compressor.

2. Bi-flow, low pressure drop, filter drier.

3. Electronic Expansion Valve (EEV) for precise superheat control. EEV shall open partially
allowing system pressure equalization prior to activation of the compressor.

4. On optional heat pump units, use of a single 3-way reheat valve to prevent obstructions due
to valve failure.

5. Protective rubber sleeves installed on all distribution lines of indoor coil to prevent wear
from rubbing.

6. All refrigeration ports shall be short-stub assembly and any access port with a transducer
or switch is mounted vertically to mitigate risk of bent/cracked stub joints.

7. Refrigeration circuit shall be mechanically CNC pre-bent tubing wherever possible with minimal
brazed joints to minimize points for potential refrigeration leaks.

8. Factory tested for leaks via high pressure nitrogen decay and helium tracer gas testing.

9. Suction line temperature sensor failure detection.

10. Preventative failure alerts through a manufacturer provided, cloud based, cellular remote
monitoring system.

2.6.  HEATING SYSTEM

A. The gas burner shall be an indirect-fired, push-through type, using (natural) (LP) gas at an
inlet-supply pressure to the unit of 7 "w.c. minimum Nat. Gas, (11"w.c. minimum LP Gas).

Burner shall be a tubular in-shot fired design capable of using natural or LP type gas. Each
burner ignition shall be of the direct-spark design with remote flame sensing at inlet of the last
firing tube of the gas manifold.

B. Direct-sparking sequence shall last through the complete duration of the trial for ignition period
for guaranteed light-off. Burner shall always be lit at maximum gas flow and combustion airflow
for guaranteed light-off. Each burner ignition module shall have LED indicators for
troubleshooting and a set of exposed prongs for testing flame indication signal.

C. All furnaces shall be controlled by an electronic Vernier-type fully modulating control system
capable of achieving 80% combustion efficiency over the entire gas firing range of the unit.

D. Each furnace shall have:

1.  A minimum turndown ratio of 6:1 for natural gas and 5:1 for LP gas while maintaining a
constant 80% efficiency (90% for high efficiency furnace option). No cold air bypass of the
heat exchanger.

2. Each furnace heat exchanger shall be a bent-tube style design made entirely of type 409
stainless steel.

3. Stainless steel Quick Seal Connection for gas connection.

4. Manifold and Input gas pressure gauges.

5. Factory piped condensate drain to exterior of cabinet.

6. A combustion flue to be installed on adjacent side as combustion intake with integrated high
velocity wind cap.

7. A blocked vent safety airflow switch with high temperature silicone tubing operating off of
absolute pressure measured inside of the power-vent blower housing.

8. A high temperature auto-recycling limit with a maximum non-adjustable set point.

9. A manual reset high temperature flame roll out switch with a non-adjustable set point.

10. Each furnace compartment shall have a removable post and panel that allows the furnace to
be easily removed for service and maintainability.

11. A power-vent assembly for exhausting flue gases with a PSC or ECM type motor that is
securely mounted and easily accessible/removable for service.

12. A 0-10 "w.c. gas pressure gauge installed on the gas manifold.

E. Each electric heater shall have:

1.  SCR electric inserts for side or discharge supply.

2. Electric coils are controlled using SCR controls. SCR is a time proportioning type controller
that modulates the heater and supplies the exact amount of power to match the heat demand
with a 10:1 turndown per stage with full modulation between minimum turndown and max output.

2.7.  FILTERS

A. Provide filters as part of unit.  All filters shall be furnished and installed to meet the
performance requirements set forth in the schedule and as specified under another section of
this work.

B. All filters shall be installed on tracks for easy removal from the unit.

C. Up to 3 layers of outdoor air filtration installed. Unit shall ship with a 2 ” washable metal mesh
outdoor air filter. Mixed air shall have optional 2 " MERV-8 and
MERV-13 filters , 4 " MERV-15 or 4 " MERV-17 HEPA filter banks factory installed.

D. Unit shall have an optional adjustable pressure differential sensor for the filter bank to alert
in the event of a clogged filter.

2.8.  Electrical

A. All controls shall be pre-wired and housed in an insulated electrical cabinet within the unit to
protect against risk of condensation.

B. All direct fired and cooling only units shall be provided with single point electrical connection.

C. Unit shall be provided with a door safety switch that de-energizes the supply fan when the door
is opened.

D. Unit shall be provided with a factory mounted averaging supply air temperature sensor to allow
for accurate discharge temperature readings within unit when a downstream sensor is not
installed. Field mounted and wired discharge air sensors will not  be accepted.

E. Unit shall be provided with a factory mounted averaging intake air temperature sensor to allow
for accurate intake temperature reading regardless of how the OA/RA dampers are positioned.

F. The electrical cabinet shall be outfitted with the following:

1.  LED electrical cabinet service light with automatic activation upon door switch.

2. Color wiring schematics, laminated to the interior wall of the cabinet doors.

3. Factory mounted disconnect with unit bottom knockouts.

4. A LED backlit, LCD Human-Machine Interface (HMI) shall be mounted within the unit's control
cabinet to allow for all set points configuration and refrigeration system monitoring at the
unit.

5. Up to 4 additional space mounted HMIs available. Additional HMIs shall allow for full programming
capabilities and are outfitted with integral temperature and humidity sensors.  Additional HMIs
shall be capable of being individually averaged for space temperature/humidity readings. All
HMIs shall be wired using standard CAT5/6 cables.

6. Optional 120V, 15A unit powered or unpowered convenience outlet.

G. All sensors shall be wired back to the main control board that continuously monitors all critical
components and makes decisions based on pre-determined logic to accurately control the following:

1.  PID logic to control heater modulation ensuring precise discharge/space temperature control.

2. PID logic to control compressor speed to provide precise control over evaporative coil
temperatures, leaving dew point, and discharge/space temperatures.

3. PID logic for Outdoor fan modulation to maintain an optimal outdoor coil temperature.

4. PID logic for Electronic Expansion Valve (EEV) position to maintain a precise superheat
temperature

5. PID logic for Modulating Reheat valve to limit supply air temperature and relative humidity
based off of space or discharge conditions.

2.9.  CONTROLS

A. Unit shall be outfitted with a control board to allow for full control of the entire unit.

B. Provide air flow switch on the supply fan system to sense air flow with available set of contacts
for connection to BMS for airflow alerts.

C. All unit controls shall be compatible with BACnet and LonWorks based building management systems.

D. All units shall be outfitted with CASLink cloud based monitoring, which monitors every point of
operation. Provides configurable automated fault alert e-mails, and remote control capabilities.

E. Integrated cellular module to provide remote connection to monitoring services to view both real
time and historical unit operation. Data shall be stored a minimum of 3 years on the cloud. Data
sample rate shall be a maximum of 60 seconds.

F. Temperature Control System

1.  Low-Ambient Cooling: Unit is factory outfitted with logic allowing for low-ambient operation of
the DX system down to 15F outdoor temperatures purely through software utilizing the
standard factory modulating components.

2. Discharge Temp Control (Heating)
Unit modulates the burner flame (current supply in the case of electric heating) to
accurately maintain the desired discharge temperature set point and compensate for
fluctuations in entering air temperature, air volume and % of OA using heating PID controls
designed specifically for the DOAS.

3. Discharge Temp Control (Cooling)
Unit modulates the compressor frequency to accurately maintain the desired discharge
temperature set point and compensate for fluctuations in entering air temperature, air volume
and % of OA using proprietary cooling PID controls designed specifically for the DOAS.

4. Discharge Temp Control (Heat Pump)
Unit modulates the compressor frequency to accurately maintain the desired discharge
temperature set point and compensate for fluctuations in entering air temperature, air volume
and % of OA using heating PID controls designed specifically for the DOAS. Minimum and maximum
discharge set points can be set to limit the temperature entering the space. When ambient
temperatures drop below a user configurable minimum outdoor air temperature set point, or
the unit is not able to maintain a user configurable minimum discharge temp for 5 minutes time,
the heat pump will initiate its backup heat source. Initiation of backup heater operation shall
ensure discharge temps are maintained prior to disabling heat pump to make sure discharge
temps are never impacted during changeover. An optional additional HMI or room thermostat
can be used to determine the space temperature. In the case that no temperature sensor is
available in the space, the unit will use an internal return temperature sensor.

5. Discharge Humidity Control (Dehumidification)
Unit modulates the compressor frequency to accurately maintain a desired evaporative coil dew
point measured via a coil mounted temperature sensor between the evaporative and hot gas
reheat coils. A fully modulating hot gas reheat valve shall utilize excess waste heat from the
condensing section feed the hot gas reheat coil with the precise amount of heat needed to
accurately reheat the airstream in order to maintain a desired discharge temperature
compensating for fluctuations in entering air temperature, air volume and % of OA using
proprietary dehumidification PID controls designed specifically for the DOAS.

6. Space Temp Control (Heating)
Unit modulates the burner flame (current supply in the case of electric heating) to
accurately maintain the desired space temperature set point and compensate for fluctuations
in entering air temperature, air volume and % of OA using heating PID controls designed
specifically for the DOAS. Minimum and maximum discharge set points can be set to limit the
temperature entering the space. An optional additional HMI or room thermostat can be used to
determine the space temperature. In the case that no temperature sensor is available in the
space, the unit will use an internal return temperature sensor.

7. Space Temp Control (Cooling)
Unit modulates the compressor frequency to accurately maintain the desired space
temperature set point and compensate for fluctuations in entering air temperature, air volume
and % of OA using cooling (heating when in heat pump mode) PID controls designed specifically
for the DOAS. Minimum and maximum discharge set points can be set to limit the temperature
entering the space. An optional additional HMI or room thermostat can be used to determine
the space temperature. In the case that no temperature sensor is available in the space, the
unit will use an internal return temperature sensor.

8. Space Temp Control (Heat Pump)
Unit modulates the compressor frequency to accurately maintain the desired space
temperature set point and compensate for fluctuations in entering air temperature, air volume
and % of OA using heating PID controls designed specifically for the DOAS. Minimum and maximum
discharge set points can be set to limit the temperature entering the space. When ambient
temperatures drop below a user configurable minimum outdoor air temperature set point, or
the unit is not able to maintain a user configurable minimum discharge temp for 5 minutes time,
the heat pump will initiate its backup heat source.  Initiation of backup heater operation shall
ensure discharge temps are maintained prior to disabling heat pump to make sure discharge
temps are never impacted during changeover. An optional additional HMI or room thermostat
can be used to determine the space temperature. In the case that no temperature sensor is
available in the space, the unit will use an internal return temperature sensor.

9. Space Humidity Control (Dehumidification)
Unit modulates the compressor frequency to accurately maintain a desired evaporative coil dew
point measured via a coil mounted temperature sensor between the evaporative and hot gas
reheat coils. A fully modulating hot gas reheat valve shall utilize excess waste heat from the
condensing section feed the hot gas reheat coil with the precise amount of heat needed to
accurately reheat the airstream in order to maintain a desired space temperature
compensating for fluctuations in entering air temperature, air volume and % of OA using
proprietary dehumidification PID controls designed specifically for the DOAS.

10. Advanced Total Unit Economizer: The control system is outfitted standard, without need for
any additional hardware, with an Advanced Total Unit Economizer which will take maximum
advantage of as much energy available in the outdoor air conditions in order to run the
compressor the minimum amount required at any given incoming air conditions. If the outdoor
enthalpy (temperature and relative humidity) permits, the unit will be capable of completely
modulating and shutting off compressor to provide “free ” cooling and dehumidification as the
outdoor air conditions allow.

G. Activation Controls:

1.  Activate Based on Intake (Heating)
Unit will activate heating when the intake temperature drops below the desired set point.

2. Activate Based on Intake (Cooling)
Unit will activate cooling when the intake temperature rises above the desired set point.

3. Activate Based on Intake (Dehumidification)
Unit will activate dehumidification when the intake conditions rise above the desired intake set
point, with activation set points configured to a Dew Point, Relative Humidity or a combination
of Dew Point/Relative Humidity.

4. Activate Based on Space (Heating)
Unit will activate heating when the space temperature drops below the desired set point.

5. Activate Based on Space (Cooling)
Unit will activate cooling when the space temperature rises above the desired set point.

6. Activate Based on Space (Dehumidification)
Unit will activate dehumidification when the space set point rises above the desired space set
point, with activation set points configured to a Dew Point, Relative Humidity or a combination
of Dew Point/Relative Humidity.

7. Activate Based on Both (Heating)
Unit will activate heating when the space AND intake temperature drop below the desired set
point.

8. Activate Based on Both (Cooling)
Unit will activate cooling when the space AND intake temperature rise above the desired set
point.

9. Activate Based on Both (Dehumidification)
Unit will activate dehumidification when the space and intake set point rise above the desired
space and intake set point, with activation set points configured to a Dew Point, Relative
Humidity or a combination of Dew Point/Relative Humidity.

10. Activate Based on Either (Heating)
Unit will activate heating when the space OR intake temperature drops below the desired set
point.

11. Activate Based on Either (Cooling)
Unit will activate cooling when the space OR intake temperature rises above the desired set
point.

12. Activate Based on Either (Dehumidification)
Unit will activate dehumidification when the space or intake set point rises above the desired
space or intake set point, with activation set points configured to a Dew Point, Relative
Humidity or a combination of Dew Point/Relative Humidity.

13. Activate Based on Stat (Heating)
Unit will activate heating when the space thermostat sends a 24V signal to W and G on the
main control board. Unit will modulate to maintain a constant discharge heat set point.

14. Activate Based on Stat (Cooling)
Unit will activate cooling when the space thermostat sends a 24V signal to Y and G on the
main control board. Unit will modulate to maintain a constant discharge cool set point.

2.10.  ROOF CURB

A. Unit shall be factory assembled, and constructed of 18GA galvanized steel, with optional 16GA
available.

B. Curb shall be fully insulated with 1 " acoustical and thermal insulation.

C. Curb shall be factory outfitted with duct support hangers.

2.11.  VARIABLE FREQUENCY DRIVES

A. Provide Variable Frequency Drive for the compressor as part of the AC unit.  VFD shall be
furnished and installed to meet the performance set forth in the schedule and as specified
under another section of this work.

1.  Accessories to be furnished and mounted by the drive manufacturer and contained in a single
enclosure. (The use of more than one enclosure is not acceptable).

B. Provide Variable Frequency Drive for speed control on all non-ECM direct drive supply fans.

C. All VFDs shall provide the following inherent protections:

1.  Phase protection

2. Brownout protection

3. Overload/Overheat protection

4. Soft starts to protect bearings/hardware.

5. Low & High voltage & over-torque protections.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and conditions under which packaged units are to be installed.  Do not proceed
with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions, drawings, written specifications,
manufacturer's installation manual and all applicable building codes.

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate the
general arrangement of piping, fittings, and specialties. Install piping to allow service and
maintenance.

B. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate the
general arrangement of ducts.

C. Electrical:  Conform to applicable requirements in Division 26 Sections.

3.4 SYSTEM START-UP

A. System start up is performed by a factory trained Service Technician

END OF SECTION 23 74 33

Fan shall be model CASRTU as manufactured by CaptiveAire Systems.

Rev #1, 5-28-19 MAP
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screw location.

Secure the unit base to the side walls of the curb using (24) 1/4"-14 x 2" self-drilling, steel zinc plated screws. Pre-punched holes have been provided for each

side, and (7) lag bolts on each long side is required.

plated steel lag bolts, and zinc plated washers, screw through the curb flanges and into the roof framing members. A minimum of (5) lag bolts on each short

Secure the curb to the roof framing members by drilling 1/4" pilot holes in the curb flanges at locations shown in the diagram below. Using 3/8" x 2" zinc
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MOTOR INFO

SUPPLY VFD PART:  ESV402N02TXB571
COMP:VZH117BJ
COMP MOTOR:190-240V-3P-55.4RLA
COMP VFD PART:134F9363
SUPPLY VFD PART:  ESV402N02TXB571

MOTOR/CTRL CIRCUIT MCA: 97.6A
MOTOR/CTRL CIRCUIT MOP: 150A
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COMPRESSOR DRIVE PARAMETER SETTINGS
MUST BE CONFIGURED BEFORE STARTUP
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Installed Options

All external control wires to motor speed control should be 16-20 AWG
shielded multiconductor cables and must not be run in the same conduit
or raceway with any high power wiring.  Ground Shielded Cable at the
drive chasis ONLY.

PG. 11 OF THE DRIVE MANUAL DESCRIBES THE PROPER
INSTALLATION PROCEDURE

PG. 19 OF THE DRIVE MANUAL DESCRIBES THE PROGRAMMING
PROCEDURE OF THE DRIVE

PG. 23 OF THE DRIVE MANUAL DESCRIBES THE PARAMETER
SETTINGS OF THE DRIVE

*NOTE: THE DEFAULT PASSWORD FROM THE FACTORY REQUIRED
TO PROGRAM THE DRIVE IS "225".

TERMINAL FUNCTION

Digital Input:(Start/Stop)1

11 Internal DC Supply for External Devices

2 Analog Common
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Compressor

Compressor
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IT MAY BE REQUIRED TO
FULLY POWER DOWN THE
DRIVE AND TURN BACK ON
IN ORDER TO INITIATE
NEW PARAMETER
SETTINGS.

**Min. and Max. Frequency
Settings override all other
Preset speeds/Parameters.
Do not adjust these on the
VFD.  Min. and Max.
Frequency should be adjust
on the RTU HMI.

P100 (Start Source) = 01 (Terminal Strip)
P150 (TB-30 Output) = 1
P194 (Password) = 225
P410 (Modbus Address) = 21

Adjust manually on all drives
P103 - VFD Max Frequency
P107 - 00 (If 120 or 208 VAC)
    or 01 (If 230, 480 or 575 VAC)
P108 - Motor FLA x 100 / Drive Output Rating
P167 - Reference Build Sheet

SW-01

Terminals
Compressor

DTS-01

0-22 = [1610] Power KW
0-40 = [2] Password
0-60 = 225
0-61 = [1] LCP Read only
0-66 = [1] LCP Read only

3-15 = [0] No Function
3-16 = [0] No Function
3-41 = 200.00s
3-42 = 200.00s
3-51  = 30.00s
3-52 = 30.00s

8-01 = [2] Ctrl Word Only
8-03 = 10 Seconds
8-04 = [2] Stop
8-30 = [2] Modbus RTU
8-31 = 1
8-32 = 19200
8-33 = [0] Even Parity, 1 Stop Bit

28-00 = Disable

28-12 = 168h

*Must be programmed using software

To

From

L1

L2

L3

RTU VFD Wiring

CASRTU3-I.300-18-20T-DOAS

OUTDOOR:1.34HP-200-240V-3P-3.6FLA
OUTDOOR PART:163340
SUPPLY: 5HP-208V-3P-15.0FLA

MOTOR INFO

SUPPLY VFD PART:  ESV402N02TXB571
COMP:VZH117BJ
COMP MOTOR:190-240V-3P-55.4RLA
COMP VFD PART:134F9363
SUPPLY VFD PART:  ESV402N02TXB571

MOTOR/CTRL CIRCUIT MCA: 97.6A
MOTOR/CTRL CIRCUIT MOP: 150A

DRAWING NUMBER

JOB

MODELSHIP DATE

GR - GREEN

OR - ORANGE

BL - BLUE

PK - PINKRD - RED

BR - BROWN
PR - PURPLE

GR

GR

GRGR

RD

Installed Options

NOTES

OCCUPIEDOVERRIDE
TODRY

CONTACTS

WH - WHITE

BK - BLACK

GY - GRAY

YW - YELLOW
WIRE COLOR

OCCUPIED
OVERRIDE

INST4311167-1 3/31/2020

Firebirds - Pro...

Disconnect
Switch

120 V 1 PH.

Gal-flex
conduit

BK Customer
supplied
wiring

WH

Disconnect
Switch

240 V 1 PH.

Gal-flex
conduit

BK

BKBK BK

208/460/600 V 3 PH.

Gal-flex
conduit

BKBK

Disconnect
Switch

BK

SAFETY

UNIT MAIN POWER

MOUNTS IN STANDARD
DOUBLE GANG JUNCTION BOX

CAT-5 CONNECTIONS ON REVERSE

BUILT-IN TEMPERATURE SENSOR

TEMP +

UNIT ON TEMP -

BUILT-IN TEMPERATURE SENSORBUILT-IN TEMPERATURE SENSOR

WED
8:30

AMWED
8:30

AM
HEAT7/16

WED
8:30

AM

DISCHARGE: 90
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CAT-5 CONNECTIONS ON REVERSE
J3 ON HMI1 to J2 OF HMI2
MAX OF 4 ADDITIONAL HMIS CAN BE DAISY CHAINED
PLACE END OF LINE DEVICE IN LAST HMI

MOUNTS IN STANDARD
DOUBLE GANG JUNCTION BOX

CAT-5 CONNECTIONS ON REVERSE
J3 ON HMI1 to J2 OF HMI2
MAX OF 4 ADDITIONAL HMIS CAN BE DAISY CHAINED
PLACE END OF LINE DEVICE IN LAST HMI

FROM BUILDING BREAKER

REMOTE HMI2

TO SAFETY DISCONNECT

DISCONNECT

(ACTUAL SCREEN MAY BE DIFFERENT FROM ABOVE IMAGE)
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J8-(16)

BK
BK

BK
BK

J13-(7)
J13-(14)

WH - WHITE
GY - GRAY

YW - YELLOW

WIRE COLOR

NOTES
DENOTES FIELD WIRING
DENOTES INTERNAL WIRING

"CLION" RELAY
SOCKET STYLE

8 7COIL

COM 6 5

NO
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BK-BLACK

Modulating Hot Gas
Reheat

CP-1
L1

L2

L3

VFD-2

U

V

W

T1

T2

T3

Local
HMI1

ON

1 2 3 4 5 6 7 8

IBT Board 0-10VDC Output
RH SENSOR

MT-01 Supply motor [3]

SW-01 Main Disconnect Switch [3]

PS-01 Vent Proving 1 [13]

VFD-1 Supply Motor VFD [3]

VA-01 Main Gas Valve 1 [8]

MT-02 Power Vent 1 [8]

VA-05 Modulating Gas Valve 1 [13]

FSC-01 Flame Safety Controller 1 [10]
FR-01 Flame Rod 1 [10]

SW-03 Roll Out Switch 1 [12]

SW-04 High Temp Switch 1 [12]

SN-1 Intake Humidity [11]

SN-4 Return Temperature Sensor [13]
SN-OA Outdoor Temp Sensor [12]

PS-09 Airflow Proving Switch [22]

TR-01 Main Transformer [4]

TR-04

Mod Valve 1 Trans. 24VAC 20VA

[10]

PWS-01 24VDC Power Supply [24]

PSD-1 Discharge Pressure Transducer [15]

RHC-1 Reheat Valve Controller [6]

HG-1 Hot Gas Reheat Valve 1 [5]

TR-05
EEV 24VAC Trans. 40VA

[11]
TR-06

Reheat 24VAC Trans. 20VA

[14]
TR-07

Intake Damper 24VAC Trans. 20VA

[12]

TR-03 Main Board/HP 24VAC Trans. 40VA [8]

[21]

MT-06 Intake Assem. Damper Motor [15]

HE-03 Crankcase Heater [19]

PS-10 Clogged Filter Switch [23]

SN-5 Coil Temp Sensor [24]

SW-08 Float Switch

TR-08
24VAC Trans. 20VA [15]

MT-03 [6]
MT-04 [6]
MT-05 [6]

Outdoor Fan Motor 1
Outdoor Fan Motor 2
Outdoor Fan Motor 3

OLS-1 Oil Level Sensor [14]

HP-01 High Refrig. Pressure Switch [24]

LP-01 Low Refrig. Pressure Switch [23]

DS-01 Electrical Cab. Door Switch 1 [22]

LED Electrical Cab. LED Strip [21]

CP-1 Compressor [1]

VFD-2 Compressor VFD [1]
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J17
MT-02

J21WH
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Green

Red

A+

A-

EV-1

H1

N1

WH

BK

BK

WH

Ground

Evap
Temp

White

Green

Black

C

B

A BK

CAT
5

To
J6

SPORLAN SUPERHEAT SETTINGS
PASSWORD: 111

REFR: R410A TTYP: TYP3
PTYP: GAUG

SHSP: 20
UN P: PSI
UN T: FAHr

H OP: 164
PRN9: Ref Transducer

ADDR: 100
BAUD: 192

WH BKBK

WH BK

SN-3 Space Humidity/Temp Sensor [7]

EV-1 Superheat Controller [21]

WH

BK

CB-01 Circuit Breaker [4]

J15-(1)
J15-(2)

IT-1

IT-1 Intake Temp Sensor [11]

J15-(7)
J15-(8)

DT-1

[9]

BK

WH

J14-(5)
J14-(6)
J14-(7) SN-3

VIN

COM
OUT
V

J15-(9)
J15-(10)YW

SN-3
+

-

J5

RS-1
To

RS-2

EEV-1

PSD-2

LS-1

Clogged
Filter

Freezestat
BK
BK
BK

BK
BK
BK

BK
BK
BK

J12-(4)
J12-(1)

J12-(2)SMOKE

24VAC
COM.
C

DETECTOR

BK
WH

Factory Mounted Smoke
Detector

Supply
VFD-1

GTO
WIRE

IBT-01

J12-(3)N.O.

9
10
4
5

J6

RS-2
To

EEV-1 Electronic Exp. Valve [21]

RS-2 RJ-45 Converter - EEV [23]

LS-1 Refrig. Line Temp Sensor [24]

PSD-2 Suction Pressure Transducer [25]

FL2

ESC: Exits & Saves Menu

SD-01

SD-01 Smoke Detector [24]

SW-03

SW-13 Roll Out Switch 2 [12]

W

D

P

BK
WH

N HB

- +

SHIELDED
WIRE

25

26

Coil
Temp

Overheat
Stat

ON

1 2 3 4 5 6 7 8

RHC-1
Reheat Controller

DB-01 Main Distribution Block [3] [9]

DB-01
L1
L2
L3

J2

To
Comm
Module

F
120V

DETECTION

24VACJ16-(7)

Occupied
Scheduling

FIELD WIRED
CONTACTSOCC
OVERRIDE

J11-(7)

hPA: OFF

SHIELDED
WIRE

SHIELDTO
GROUND

[10]DT-01 Discharge Temp Sensor

RTU4311167-2

4311167 - Fireb...

3/31/2020

MT-05MT-04MT-03
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WH
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RD

BK

DS-01

BK BK
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E1
24V D1

T

L1
L2

L3

E1
24VD1

T

L1
L2

L3

E1
24V D1

T

JUMP JUMP JUMP

BK

OUTDOOR:1.34HP-200-240V-3P-3.6FLA
OUTDOOR PART:163340
SUPPLY: 5HP-208V-3P-15.0FLA

MOTOR INFO

SUPPLY VFD PART:  ESV402N02TXB571
COMP:VZH170BJ
COMP MOTOR:190-240V-3P-86.3RLA
COMP VFD PART:134F9365
SUPPLY VFD PART:  ESV402N02TXB571

MOTOR/CTRL CIRCUIT MCA: 136.2A
MOTOR/CTRL CIRCUIT MOP: 200A

RTU Unit Wiring

CASRTU4-I.300-20-25T-DOAS
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MODELSHIP DATE

ELECTRICAL INFORMATION

+
-

SUPPLY DRIVE PARAMETER SETTINGS*

COMPRESSOR DRIVE PARAMETER SETTINGS
MUST BE CONFIGURED BEFORE STARTUP

GR - GREEN

GR

GR

GR

GR

GR

OR - ORANGE

OR

BL - BLUE

BL

PK - PINKRD - RED

RD

RD

BR - BROWN
PR - PURPLE

1
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4

5

6

7

8

9

10
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13

14

15
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19

20

21

22

WIRE COLOR
BK - BLACK

WH - WHITE

YW - YELLOW

NOTES

DENOTES FIELD WIRING
DENOTES INTERNAL WIRING

GY - GRAY

23

Installed Options

All external control wires to motor speed control should be 16-20 AWG
shielded multiconductor cables and must not be run in the same conduit
or raceway with any high power wiring.  Ground Shielded Cable at the
drive chasis ONLY.

PG. 11 OF THE DRIVE MANUAL DESCRIBES THE PROPER
INSTALLATION PROCEDURE

PG. 19 OF THE DRIVE MANUAL DESCRIBES THE PROGRAMMING
PROCEDURE OF THE DRIVE

PG. 23 OF THE DRIVE MANUAL DESCRIBES THE PARAMETER
SETTINGS OF THE DRIVE

*NOTE: THE DEFAULT PASSWORD FROM THE FACTORY REQUIRED
TO PROGRAM THE DRIVE IS "225".

TERMINAL FUNCTION

Digital Input:(Start/Stop)1

11 Internal DC Supply for External Devices

2 Analog Common

30 Analog Output:Configurable with P150..P155

W 3 Phase AC Motor

3 Phase Input or Single Phase Input

3 Phase Input (Neutral for 120v)

3 Phase AC Motor

3 Phase AC Motor

3 Phase Input or Single Phase Input

U

V

L1

L3 (N)

L2

SMV 571 SERIES VARIABLE FREQUENCY DRIVE

PE Ground Terminal

RJ45

RJ45

TERMINAL FUNCTION

24+13

37 Pressure Switch In

1 Relay 1 to oil solenoid

2

69

T3 (98) Compressor

3 Phase Input

3 Phase Input

Compressor

Compressor

3 Phase Input

T1 (96)

T2 (97)

L1 (91)

L3 (93)

L2 (92)

68

95 INPUT Ground

99 Compressor Ground

Relay 1 to oil solenoid

H5

OSOS-1N5

T1

T2

T3

U

V

W

BK

61

P RS-485

N RS-485

COM RS-485C

B

A

CAT
5RS-1

ConnectTo J5
onIBT

Board

VZH SERIES COMPRESSOR VFD

Label Description Location
Component Identification

OS-1 Oil Solenoid [10]

CNO YW

DTS-01 Blower Door Switch [1]

ConnectTo J4
onIBT

Board

VFD-1 Supply Motor VFD [1]
VFD-2 Compressor VFD [8]

RS-1 RJ-45 Convertor Comp VFD [11]

VFD-1

VFD-2

BK

BK

BK

BK

BK

BK

WH BK

BK

BK

BK

BK

BK

BK

J3

J4

To

To

Local
HMI1

J5

RS-1
To

Supply
VFD

Compressor Oil
Solenoid

IBT-01

J6

RS-2
To

SHIELDED

BK

WIRE

J2

ToComm
Module

SW-01 Main Disconnect Switch [13]

L1

L3

L2

MT-01

MT-01 Supply Motor [8]

>=15HP USE
RS485

TO MODBUS
CONVERTER

MODBUS IBT
BOARD

J2

ETHERNET FIELD
WIREDETHERNET

CONNECTIONNOTE:- Multiple RTU's can be wired
toone module using the RJ45 converter.

AC

-

DC
24V

PWS-01

BK

+
BK

WH

+-

L N

NHB

SCADA

RTUVFD4311167-2

4311167 - Fireb...

3/31/2020

IT MAY BE REQUIRED TO
FULLY POWER DOWN THE
DRIVE AND TURN BACK ON
IN ORDER TO INITIATE
NEW PARAMETER
SETTINGS.

**Min. and Max. Frequency
Settings override all other
Preset speeds/Parameters.
Do not adjust these on the
VFD.  Min. and Max.
Frequency should be adjust
on the RTU HMI.

P100 (Start Source) = 01 (Terminal Strip)
P150 (TB-30 Output) = 1
P194 (Password) = 225
P410 (Modbus Address) = 21

Adjust manually on all drives
P103 - VFD Max Frequency
P107 - 00 (If 120 or 208 VAC)
    or 01 (If 230, 480 or 575 VAC)
P108 - Motor FLA x 100 / Drive Output Rating
P167 - Reference Build Sheet

SW-01

Terminals
Compressor

DTS-01

0-22 = [1610] Power KW
0-40 = [2] Password
0-60 = 225
0-61 = [1] LCP Read only
0-66 = [1] LCP Read only

3-15 = [0] No Function
3-16 = [0] No Function
3-41 = 200.00s
3-42 = 200.00s
3-51  = 30.00s
3-52 = 30.00s

8-01 = [2] Ctrl Word Only
8-03 = 10 Seconds
8-04 = [2] Stop
8-30 = [2] Modbus RTU
8-31 = 1
8-32 = 19200
8-33 = [0] Even Parity, 1 Stop Bit

28-00 = Disable

28-12 = 168h

*Must be programmed using software

To

From

L1

L2

L3

RTU VFD Wiring

CASRTU4-I.300-20-25T-DOAS

OUTDOOR:1.34HP-200-240V-3P-3.6FLA
OUTDOOR PART:163340
SUPPLY: 5HP-208V-3P-15.0FLA

MOTOR INFO

SUPPLY VFD PART:  ESV402N02TXB571
COMP:VZH170BJ
COMP MOTOR:190-240V-3P-86.3RLA
COMP VFD PART:134F9365
SUPPLY VFD PART:  ESV402N02TXB571

MOTOR/CTRL CIRCUIT MCA: 136.2A
MOTOR/CTRL CIRCUIT MOP: 200A
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GR - GREEN

PR - PURPLE
PK - PINK

BR - BROWN
OR - ORANGE

BL - BLUE

RD - RED

RD

GR

GR

GRGR

Installed Options

NOTES

OCCUPIEDOVERRIDE
TODRY

CONTACTS

SN-3

+

-

J15-(9)
J15-(10)

SN-3
VIN

COM
OUT
V

J14-(5)

J14-(6)
J14-(7)

WH - WHITE

BK - BLACK

GY - GRAY

YW - YELLOW
WIRE COLOR

OCCUPIED
OVERRIDE
SPACE REHEAT

CONTROL

INST4311167-2 3/31/2020

Firebirds - Pro...

Disconnect
Switch

120 V 1 PH.

Gal-flex
conduit

BK Customer
supplied
wiring

WH

Disconnect
Switch

240 V 1 PH.

Gal-flex
conduit

BK

BKBK BK

208/460/600 V 3 PH.

Gal-flex
conduit

BKBK

Disconnect
Switch

BK

UNIT MAIN POWER

MOUNTS IN STANDARD
DOUBLE GANG JUNCTION BOX

CAT-5 CONNECTIONS ON REVERSE

BUILT-IN TEMPERATURE SENSOR

TEMP +

UNIT ON TEMP -

BUILT-IN TEMPERATURE SENSORBUILT-IN TEMPERATURE SENSOR

WED
8:30

AMWED
8:30

AM
HEAT7/16

WED
8:30

AM

DISCHARGE: 90

J3 ON HMI1 to J2 OF HMI2
MAX OF 4 ADDITIONAL HMIS CAN BE DAISY CHAINED
PLACE END OF LINE DEVICE IN LAST HMI

MOUNTS IN STANDARD
DOUBLE GANG JUNCTION BOX

CAT-5 CONNECTIONS ON REVERSE
J3 ON HMI1 to J2 OF HMI2
MAX OF 4 ADDITIONAL HMIS CAN BE DAISY CHAINED
PLACE END OF LINE DEVICE IN LAST HMI

MOUNTS IN STANDARD
DOUBLE GANG JUNCTION BOX

CAT-5 CONNECTIONS ON REVERSE
J3 ON HMI1 to J2 OF HMI2
MAX OF 4 ADDITIONAL HMIS CAN BE DAISY CHAINED
PLACE END OF LINE DEVICE IN LAST HMI

FROM BUILDING BREAKER

REMOTE HMI2

TO SAFETY DISCONNECT

(ACTUAL SCREEN MAY BE DIFFERENT FROM ABOVE IMAGE)

Customer
supplied
wiring

Customer
supplied
wiring

SENSOR WIRES BACK
TO IBT BOARD

SENSOR WIRES BACK
TO IBT BOARD

SAFETY
DISCONNECT

CASRTU4-I.300-20-25T-DOAS

RTU Installation Wiring
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HOOD INFORMATION -
JOB#4276312

1

2

3

4

MAIN LEFT

MAIN RIGHT

GRILL

BACK

5430

ND-2-ACPSP-F

5430

ND-2-ACPSP-F

6030

ND-2

6030

ND-2-PSP-F

CAPTIVEAIRE

CAPTIVEAIRE

CAPTIVEAIRE

CAPTIVEAIRE

8' 4"

10' 8"

8' 2"

10' 6"

600
DEG

600
DEG

700
DEG

600
DEG

I

I

I

I

HEAVY

HEAVY

EXTRA-
HEAVY

HEAVY

210

240

400

214

1750

2560

3267

2250

4"

4"

4"

4"

14"

16"

18"

16"

1750

2560

3267

2250

1637

1833

1849

1611

-0.659"

-0.954"

-1.415"

-0.737"

1138

1664

0

1935

508

750

0

0

430 SS

WHERE EXPOSED

430 SS

WHERE EXPOSED

430 SS

100%

430 SS

WHERE EXPOSED

LEFT

RIGHT

ALONE

ALONE

ALONE

ALONE

ALONE

ALONE

HOOD
NO

TAG MODEL MANUFACTURER LENGTH
MAX

COOKING
TEMP

TYPE
APPLIANCE

DUTY
DESIGN
CFM/FT

TOTAL
EXH CFM

EXHAUST PLENUM

RISER(S)

WIDTH LENG HEIGHT DIA CFM VEL SP

MUA CFM AC CFM
HOOD

CONSTRUCTION

HOOD CONFIG

END TO
END

ROW

HOOD
INFORMATION

1

2

3

4

MAIN LEFT

MAIN RIGHT

GRILL

BACK

CAPTRATE SOLO FILTER

CAPTRATE SOLO FILTER

CAPTRATE SOLO FILTER

CAPTRATE SOLO FILTER

6

8

6

7

20"

20"

20"

20"

16"

16"

16"

16"

85% SEE FILTER SPEC

85% SEE FILTER SPEC

85% SEE FILTER SPEC

85% SEE FILTER SPEC

6

7

5

6

L55 SERIES E26

L55 SERIES E26

L55 SERIES E26

L55 SERIES E26

NO

NO

NO

NO

RIGHT

LEFT

RIGHT

20"x54"x30"

12"x60"x30"

12"x60"x30"

CAS ELECTRIC
WET CHEMICAL

CORE
PROTECTION

CAS ELECTRIC
WET CHEMICAL

4.0/4.0/4.0

0

4.0/4.0/4.0

SC-321110MA

SC-310110MA

SC-311110MA

1 LIGHT

1 FAN

1 LIGHT

1 FAN

1 LIGHT

1 FAN

YES

YES

YES

YES

598
LBS

1195
LBS

785
LBS

1095
LBS

HOOD
NO

TAG

FILTER(S)

TYPE QTY HEIGHT LENGTH EFFICIENCY @ 7 MICRONS

LIGHT(S)

QTY TYPE
WIRE

GUARD

UTILITY CABINET(S)

LOCATION SIZE

FIRE SYSTEM

TYPE SIZE

ELECTRICAL

MODEL #

SWITCHES

QUANTITY

FIRE
SYSTEM
PIPING

HOOD
HANGING
WEIGHT

HOOD
OPTIONS

1

2

3

4

MAIN LEFT

MAIN RIGHT

GRILL

BACK

FIELD   WRAPPER   10.00"  HIGH    FRONT, LEFT.

LEFT  QUARTER END PANEL   23"  TOP WIDTH,   0"  BOTTOM WIDTH,   23"  HIGH   430 SS.

RISER SENSOR INSTALL 3IN DBL.

FIELD   WRAPPER   10.00"  HIGH    FRONT, RIGHT.

RIGHT  QUARTER END PANEL   23"  TOP WIDTH,   0"  BOTTOM WIDTH,   23"  HIGH   430 SS.

RISER SENSOR INSTALL 3IN DBL.

FIELD   WRAPPER   10.00"  HIGH    FRONT, LEFT, RIGHT.

RIGHT  QUARTER END PANEL   23"  TOP WIDTH,   0"  BOTTOM WIDTH,   23"  HIGH   430 SS.

LEFT  QUARTER END PANEL   23"  TOP WIDTH,   0"  BOTTOM WIDTH,   23"  HIGH   430 SS.

INSULATION FOR TOP OF HOOD.

INSULATION FOR BACK OF HOOD.

RISER SENSOR INSTALL 3IN DBL.

WC-CORE PROTECTION.

FIELD   WRAPPER   17.00"  HIGH    FRONT, LEFT, RIGHT.

RIGHT  QUARTER END PANEL   23"  TOP WIDTH,   0"  BOTTOM WIDTH,   23"  HIGH   430 SS.

LEFT  QUARTER END PANEL   23"  TOP WIDTH,   0"  BOTTOM WIDTH,   23"  HIGH   430 SS.

RISER SENSOR INSTALL 3IN DBL.

HOOD NO TAG OPTION

PERFORATED SUPPLY
PLENUM(S)

1

2

4

MAIN LEFT

MAIN RIGHT

BACK

Front

Front

Front

100"

148"

138"

22"

22"

14"

6"

6"

6"

MUA

MUA

AC

AC

AC

AC

MUA

MUA

MUA

AC

AC

AC

AC

AC

AC

MUA

MUA

MUA

10"

10"

10"

10"

10"

8"

8"

8"

28"

28"

28"

28"

28"

36"

36"

36"

8"

8"

8"

8"

8"

8"

8"

8"

8"

8"

569

569

127

127

127

127

554

554

554

125

125

125

125

125

125

645

645

645

0.151"

0.151"

0.051"

0.051"

0.051"

0.051"

0.143"

0.143"

0.143"

0.049"

0.049"

0.049"

0.049"

0.049"

0.049"

0.185"

0.185"

0.185"

HOOD NO TAG POS LENGTH WIDTH HEIGHT TYPE

RISER(S)

WIDTH LENG DIA CFM SP
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U
S

8' 4"Nom./8' 4.00"OD

54"

22"

25"

6"

10"

28"

50"

6"

10"

28"

12 1/2"

5"

∅8"

25"

5"

∅8"

25"

5"

∅8"

25"

5"

∅8"

MUA Connections

HVAC Connections

8"

25 5/16" 25 5/16" 25 5/16"12" 12"

3"

§

50" 50"

11"

∅14"

PLAN VIEW - Hood #1 (MAIN
LEFT)8' 4.00" LONG

5430ND-2-ACPSP-F

ACPSP ships loose for field
installation

U.L. Listed L55 Series E26 Canopy Light Fixture - High
Temp Assembly

10' 8"Nom./10' 8.00"OD

12'-4.00" Overall Length

54"

20"

Utility

Cabinet

22"

24 3/4"

6"

10"

28"

49 1/4"

6"

10"

28"

49 1/4"

6"

10"

28"

12 1/4"

5"

∅8"

24 3/4"

5"

∅8"

24 3/4"

5"

∅8"

24 1/2"

5"

∅8"

24 3/4"

5"

∅8"

24 3/4"

5"

∅8"

MUA Connections

HVAC Connections

8"

24 13/16" 24 13/16" 24 13/16" 24 13/16" 24 13/16"12" 12"

LIGHTING FOR ACPSP Job # 4276312 - Hoods #1, #2
INPUT: 120V AC, 1 Phase, 50/60Hz, 3.5 Watts per light.
TO CONTROL LIGHTS WITH HOOD LIGHT SWITCH, WIRE PER
HOOD ELECTRICAL CONTROL PANEL SCHEMATIC.
TO CONTROL LIGHTS WITH BUILDING LIGHT SWITCH, WIRE
BLACK AND WHITE WIRE TO A 120VAC SERVICE.
END TO END ACPSPS REQUIRE 120VAC FIELD WIRING FROM
J-BOX TO J-BOX. REPLACE LIGHTS WITH LED LIGHTS ONLY.

3"

§

64" 64"

12"

∅16"

PLAN VIEW - Hood #2 (MAIN
RIGHT)10' 8.00" LONG

5430ND-2-ACPSP-F

ACPSP ships loose for field
installation

U.L. Listed L55 Series E26 Canopy Light Fixture - High
Temp Assembly

3" INTERNAL STANDOFF

GREASE DRAIN
WITH REMOVABLE CUP

SEE HOOD TABLE

§
EXHAUST RISER

HANGING ANGLE

L55 SERIES E26 CANOPY LIGHT FIXTURE -
HIGH TEMP ASSEMBLY, INCLUDES CLEAR THERMAL
AND SHOCK RESISTANT GLOBE (L55 FIXTURE)

LED

23.5% OPEN STAINLESS
STEEL PERFORATED PANEL

SUPPLY RISER WITH
VOLUME DAMPER

6"

6"

22"

2 3/4"

24"

FIELD WRAPPER 10.00" HIGH
(SEE HOOD OPTIONS TABLE)

23"

23"

LEFT QUARTER END PANEL

EQUIPMENT
 BY OTHERS

48.0" MAX

80"

30" NOM.

54"

SECTION VIEW - MODEL
5430ND-2-ACPSP-FHOOD - #1 (MAIN

LEFT)

IT IS THE RESPONSIBILITY
 OF THE ARCHITECT/OWNER TO

 ENSURE THAT THE HOOD CLEARANCE
 FROM LIMITED-COMBUSTIBLE

 AND COMBUSTIBLE MATERIALS
 IS IN COMPLIANCE WITH

 LOCAL CODE REQUIREMENTS.

20" CAPTRATE SOLO
FILTER WITH HOOK

RR

SL I DTE

R

1500500FLOW RATE
(cfm)

1000

0.00

0

0.50

P
R

E
S
S
U

R
E
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R

O
P

 (
in

.

H
2
0
)

PRESSURE DROP VS. FLOW
RATE

SPECIFICATION: CAPTRATE GREASE-STOP SOLO FILTER

A UNIQUE S-BAFFLE DESIGN IN CONJUNCTION WITH A SLOTTED REAR BAFFLE DESIGN,

THE CAPTRATE GREASE-STOP SOLO FILTER IS A SINGLE-STAGE FILTER FEATURING

LARGER, WITH A CORRESPONDING PRESSURE DROP NOT TO EXCEED 1.0 INCHES  OF WATER GAUGE.

FILTER IS STAINLESS STEEL CONSTRUCTION, AND SIZED TO FIT INTO STANDARD

GREASE EXTRACTION EFFICIENCY PERFORMANCE SHALL REMOVE AT LEAST 75% OF GREASE

PARTICLES FIVE MICRONS IN SIZE, AND 85% GREASE PARTICLES SEVEN MICRONS IN SIZE AND

COMPONENTS WHEN ASSEMBLED.

2-INCH DEEP HOOD CHANNEL(S).

TO DELIVER EXCEPTIONAL FILTRATION EFFICIENCY.

UNITS SHALL INCLUDE STAINLESS STEEL HANDLES AND A FASTENING DEVICE TO SECURE THE TWO

F
R

A
C

T
IO

N
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L
 E

F
F

IC
IE

N
C

Y

(%
)

0

0.1

20

40

1.0PARTICLE DIAMETER
(um)

10.0

EFFICIENCY VS. PARTICLE
DIAMETER

60

80

100

THE CAPTRATE GREASE-STOP SOLO WAS TESTED TO ASTM STANDARD ASTM F2519-05.
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CAPTRATE FILTERS ARE BUILT IN COMPLIANCE WITH:.

NFPA #96

NSF STANDARD #2

UL STANDARD #1046

INT. MECH. CODE (IMC)

ULC-S649

1.00

1.50

2.00

2.50

3.00

3.50

CHARLOTTE, NORTH CAROLINA OFFICE

EMAIL: reg30@captiveaire.com

FOR QUESTIONS, CALL THE

PHONE: 919-719-7636

EVAN ZIPPERER

SL I DTE

R

ING L

UL 710 & ULC710 STANDARDS

E.T.L. LISTED 3054804-001

NFPA #96
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U
S

8' 2"Nom./8' 2.00"OD

9'-2.00" Overall Length

60"

12"

Utility

Cabinet

1" LAYER OF INSULATION FACTORY
 INSTALLED IN INTERNAL BACK STANDOFF.
 MEETS 0 INCH REQUIREMENTS FOR
 CLEARANCE TO COMBUSTIBLE SURFACES.

3"
7"

4"

1.5" I.P.S. DRAIN DROP
 ENGINEER IS RESPONSIBLE FOR DRAIN LINE DESIGN BEYOND THE HOOD.

 DRAIN LINE MUST BE INSTALLED PER LOCAL CODES, DRAIN LINE MUST
 BE SLOPED (MINIMUM ¼ INCH PER FOOT), AVOID ANY UNNECESSARY 90

 DEGREE TURNS, IF COMBINED WITH OTHER DRAIN LINES, THEN PIPE SIZE
 SHOULD BE INCREASED ACCORDINGLY.  P-TRAPS SHOULD NOT BE USED IN

 THE GREASE DRAIN LINE AND HEAT TAPE MUST BE USED WHERE DRAIN
 LINE IS RUN IN ENVIRONMENTS THAT WOULD SOLIDIFY GREASE.

 SIZE BUILDING GREASE INTERCEPTOR ACCORDINGLY.

15"

3 1/2"

3/4" I.P.S. (N.P.T.) HOT WATER
CONNECTION STUBS ARE PREFIT

BY FACTORY.

15"

3 1/2"

3/4" I.P.S. (N.P.T.) HOT WATER
CONNECTION STUBS ARE PREFIT
BY FACTORY.

§

49" 49"

12"

18"∅

PLAN VIEW - Hood #3
(GRILL)8' 2.00" LONG

6030ND-2

U.L. Listed L55 Series E26 Canopy Light Fixture - High
Temp Assembly

HOOD CORNER
HANGING ANGLE
(WEIGHT BEARING
ANCHOR POINT
FOR HOOD)

1/2" GRADE 5
(MINIMUM) STEEL
FLAT WASHER

1/2" - 13 TPI
GRADE 5 (MINIMUM)
STEEL HEX NUTS

1/2" - 13 TPI
GRADE 5 (MINIMUM)
STEEL ALL-THREAD

1/2" GRADE 5
(MINIMUM) STEEL
FLAT WASHER

1/2" - 13 TPI
GRADE 5 (MINIMUM)
STEEL HEX NUT

ASSEMBLY INSTRUCTIONS

HANGING ANGLE MUST BE SUPPORTED WITH 1/2" - 13 TPI GRADE 5
(MINIMUM) ALL-THREAD. SANDWICH HANGING ANGLES AND CEILING
ANCHOR POINTS WITH 1/2" GRADE 5 (MINIMUM) STEEL FLAT
WASHERS AND 1/2" - 13 TPI GRADE 5 (MINIMUM) HEX NUTS AS
SHOWN. MUST USE DOUBLED HEX NUT CONFIGURATION BENEATH
HOOD HANGING ANGLES AND ABOVE CEILING ANCHORS. MAINTAIN
1/4" OF EXPOSED THREADS BENEATH BOTTOM HEX NUT. TORQUE
ALL HEX NUTS TO 57 FT-LBS.

1/2" - 13 TPI
GRADE 5 (MINIMUM)
STEEL HEX NUTS

1/2" GRADE 5
(MINIMUM) STEEL
FLAT WASHER

 HOOD CORNER

HANGING ANGLE

(HARDWARE BY INSTALLER)

1" LAYER OF INSULATION FACTORY
 INSTALLED IN 3" INTERNAL STANDOFF.

 MEETS 0 INCH REQUIREMENTS FOR
 CLEARANCE TO COMBUSTIBLE SURFACES.

1.5" I.P.S. FINAL DRAIN DROP LOCATION
ALL NECESSARY FITTINGS FROM THE VENTILATOR

TO THE BUILDING WASTE LINE(S), I.E. FLOOR
SINKS, AIR GAPS, OR OTHER DEVICES REQUIRED

BY THE GOVERNING CODES, BY OTHERS.

ENGINEER IS RESPONSIBLE FOR DRAIN LINE DESIGN BEYOND THE HOOD.
DRAIN LINE MUST BE INSTALLED PER LOCAL CODES, DRAIN LINE MUST

BE SLOPED (MINIMUM ¼ INCH PER FOOT), AVOID ANY UNNECESSARY 90
 DEGREE TURNS, IF COMBINED WITH OTHER DRAIN LINES, THEN PIPE SIZE

SHOULD BE INCREASED ACCORDINGLY.  P-TRAPS SHOULD NOT BE USED IN
THE GREASE DRAIN LINE AND HEAT TAPE MUST BE USED WHERE DRAIN LINE

IS RUN IN ENVIRONMENTS THAT WOULD SOLIDIFY GREASE.

SEE HOOD TABLE

§
EXHAUST RISER

HANGING ANGLE

L55 SERIES E26 CANOPY LIGHT FIXTURE -
HIGH TEMP ASSEMBLY, INCLUDES CLEAR THERMAL
AND SHOCK RESISTANT GLOBE (L55 FIXTURE)

FIELD WRAPPER 10.00" HIGH
(SEE HOOD OPTIONS TABLE)

1" LAYER OF INSULATION FACTORY INSTALLED
 ON TOP OF HOOD. MEETS 0 INCH
 REQUIREMENTS FOR CLEARANCE TO COMBUSTIBLE
 SURFACES

23"

23"

 LEFT AND RIGHT QUARTER END PANELS

EQUIPMENT
 BY OTHERS

48.0" MAX

80"

30" NOM.

60"

SECTION VIEW - MODEL
6030ND-2HOOD - #3
(GRILL)

IT IS THE RESPONSIBILITY
 OF THE ARCHITECT/OWNER TO

 ENSURE THAT THE HOOD CLEARANCE
 FROM LIMITED-COMBUSTIBLE

 AND COMBUSTIBLE MATERIALS
 IS IN COMPLIANCE WITH

 LOCAL CODE REQUIREMENTS.

20" CAPTRATE SOLO
FILTER WITH HOOK

ADJUST DUCT NOZZLE 5° -10°
FROM VERTICAL TO POINT SLIGHTLY

TOWARDS BACK OF RISER

CORE PROTECTION FIRE SYSTEM SPECIFICATION

The CORE restaurant fire suppression system is a pre-engineered, duct and plenum water spray

system in conjunction with a wet chemical, cartridge operated, regulated pressure type with a fixed

nozzle agent

distribution network. It is listed with ETL to UL Standard 300. The system is capable of automatic

detection and actuation and/or remote manual actuation. The detection portion of the fire

suppression system allows for automatic detection by means of an electric thermal detector located

in the hood duct connection. The FSF103 Pull station is provided to allow for manual activation of

the fire system. A Microprocessor based control board supervises all devices that are critical for

proper operation. This includes the ductwork sensors, manual pull stations,  cartridges, and

regulated releases. Also, the control board monitors all additional CORE protection system and will

alert the user if any one device encounters an issue. With the electric fire detection, a battery backup

system is provided. The battery powers the automatic detection and pull station circuits, as well as

monitoring those devices.

The CORE Protection Fire System is ETL Listed under Report number 3132231SAT-004; meets

requirements of NFPA 96 (Standard for the Installation of Equipment for the Removal of Smoke and

Grease-Laden Vapors from Commercial Cooking Equipment); NFPA 17A (Standard on Wet

Chemical Extinguishing Systems).
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CORE FIRE SYSTEM/WASH

MANIFOLD AND CONTROLS

*SEE PLUMBING/WATER

REQUIREMENTS ON SHEET 4*
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FIRE SYSTEM INFORMATION -
JOB#4276312

1

2

3

CAS ELECTRIC WET CHEMICAL

CORE PROTECTION

CAS ELECTRIC WET CHEMICAL

4.0/4.0/4.0

0

4.0/4.0/4.0

5

0

3

FIRE CABINET RIGHT

FIRE CABINET LEFT

FIRE CABINET RIGHT

RIGHT, HOOD 2

LEFT, HOOD 3

RIGHT, HOOD 4

FIRE
SYSTEM

NO
TAG TYPE SIZE

FLOW
POINTS

INSTALLATION

SYSTEM LOCATION ON HOOD
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U
S

10' 6"Nom./10' 6.00"OD

11'-6.00" Overall Length

60"

12"

Utility

Cabinet

14"

23 1/4"

7"

8"

36"

45 3/4"

7"

8"

36"

45 3/4"

7"

8"

36"

3"

§

63" 63"

12"

∅16"

PLAN VIEW - Hood #4
(BACK)10' 6.00" LONG

6030ND-2-PSP-F

U.L. Listed L55 Series E26 Canopy Light Fixture - High
Temp Assembly

3" INTERNAL STANDOFF

GREASE DRAIN
WITH REMOVABLE CUP

SEE HOOD TABLE

§
EXHAUST RISER

HANGING ANGLE

L55 SERIES E26 CANOPY LIGHT FIXTURE -
HIGH TEMP ASSEMBLY, INCLUDES CLEAR THERMAL
AND SHOCK RESISTANT GLOBE (L55 FIXTURE)

23.5% OPEN STAINLESS
STEEL PERFORATED PANEL

ATTACHING PLATES

SUPPLY RISER WITH
VOLUME DAMPER

6"

2 3/4"

14"

24"

FIELD WRAPPER 17.00" HIGH
(SEE HOOD OPTIONS TABLE)

23"

23"

 LEFT AND RIGHT QUARTER END PANELS

EQUIPMENT
 BY OTHERS

48.0" MAX

80"

30" NOM.

60"

SECTION VIEW - MODEL
6030ND-2-PSP-FHOOD - #4

(BACK)

IT IS THE RESPONSIBILITY
 OF THE ARCHITECT/OWNER TO

 ENSURE THAT THE HOOD CLEARANCE
 FROM LIMITED-COMBUSTIBLE

 AND COMBUSTIBLE MATERIALS
 IS IN COMPLIANCE WITH

 LOCAL CODE REQUIREMENTS.

20" CAPTRATE SOLO
FILTER WITH HOOK
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REMOTE MANUAL

PULL STATION

REMOVABLE STAINLESS

STEEL SERVICE DOOR

AGENT TANK

OEM RELEASE/

BRACKET ASSEMBLY

PLENUM PROTECTION

NOZZLE

DUCT PROTECTION

NOZZLE

DETECTORS

APPLIANCE PROTECTION

NOZZLE

OPTIONAL PRE-WIRED ELECTRICAL

TERMINAL BOX WITH TERMINAL STRIPS,

3-PHASE CONTACTORS AND OVERLOADS

(IF APPLICABLE)FAN AND LIGHT

CONTROL PANEL

PREWIRE PACKAGE
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JOB NO

JOB NAME

MODEL NUMBER

DATE

DRAWN BY

DWG NO

SCHEMATIC TYPE

4276312
Firebirds - Huntersville, NC ...

SC-310110MA
DESCRIPTION OF OPERATION:

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

COOKING
APPLIANCE(S)

GAS VALVE
-STRAINER MUST BE
INSTALLED UPSTREAM
OF VALVE

GAS VALVE POWER
-2 WIRES & GROUND
-24 VDC WIRE TO 35 & N1D
-120 VAC WIRE TO GAS & N1

CONTROL PANEL POWER
- 2 WIRES & GROUND
-120 VAC, 15 AMP SERVICE
-WIRE TO H1 AND N1, GROUND
-POWER MUST NOT ORIGINATE
FROM SHUNT TRIP BREAKER

POWER TO ELECTRIC
APPLIANCE

SHUNT TRIP BREAKER (OPTIONAL)
-2 WIRES, 120VAC
-ST TO A1 ON SHUNT BREAKER
-NEUTRAL TO A2 ON SHUNT TRIP
BREAKER

ELECTRICAL CONTRACTOR REQUIREMENT

ITEM CONNECTION IN PANEL CONNECTION IN DEVICE VOLTAGE AMPERAGE COMMENTS

SHUNT TRIP BREAKER (OPTIONAL) ST & N1 BREAKER COIL
(A1 & A2) 120 VAC < 4 AMPS ST TO A1 ON SHUNT BREAKER COIL, AND NEUTRAL TO A2 ON SHUNT TRIP BREAKER COIL

CONTROL PANEL POWER H1 & N1 + GROUND CIRCUIT BREAKER 120 VAC 15 AMPS CONTROL PANEL POWER MUST NOT BE RUN THROUGH SHUNT TRIP BREAKER

UDS APPLIANCE KILL SWITCH (OPTIONAL) KTS & N1 KTS & N1 120 VAC < 4 AMPS KILL SWITCH TERMINALS MUST BE IN SERIES WITH OTHER KILL SWITCHES

REMOTE 120VAC ANSUL AUTOMAN (OPTIONAL) AU1, AU2 SOLENOID 120 VAC < 6 AMPS 120V TO AU1, AU2 TO ANSUL ELECTRIC AUTOMAN, ANSUL SOLENOID TO NEUTRAL

GAS VALVE 35 & N1D (IF 24 VDC)
GAS & N1 (IF 120 VAC) RED/RED/GREEN 24 VDC

OR 120 VAC < 1.0 AMPS IF 24 VDC - 2 WIRES & GROUND, N1D TO RED, 35 TO RED, AND GREEN TO GROUND
IF 120 VAC - 2 WIRES & GROUND GAS TO RED, N1 TO RED, AND GREEN TO GROUND

ELECTRIC GAS

36 INCHES CLEARANCE REQUIRED IN FRONT
OF ALL UTILITY CABINET DOORS
THE PANEL SHALL ALSO BE LOCATED IN AN
ACCESSIBLE AREA WHERE THE AUDIBLE AND
VISUAL ALARMS CAN BE HEARD AND SEEN

EXHAUST HOOD

NOTE:  SEE INSTALLATION, OPERATION, AND MAINTENANCE MANUAL FOR FURTHER INSTRUCTIONS

ELECTRICIAN:
1. WIRE MAIN CONTROL PANEL PER INCLUDED SCHEMATIC
2. WIRE ALL FANS PER INCLUDED SCHEMATIC
3. WIRE SHUNT TRIP BREAKER (OPTIONAL)
4. WIRE UDS APPLIANCE KILL SWITCH, IF EQUIPPED (OPTIONAL)
5. WIRE GAS VALVE

03/06/2017  Rev. 12CORE TOTAL FLOOD PROTECTION ELECTRICAL DETAIL

2/19/2021

INSTALL

ECP #2-3

Fire System #2 CORE Protection. 1" CORE Appliance Manifold Package with Self Cleaning.  Installed in Hood Utility Cabinet with integral hood prewire panel.

FS-2: MASTER

JOB NO

JOB NAME

MODEL NUMBER

DATE

DRAWN BY

DWG NO

SCHEMATIC TYPE

4276312
Firebirds - Huntersville, NC ...

SC-310110MA
DESCRIPTION OF OPERATION:

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

COOKING
APPLIANCE(S)

TROUBLE CONTACT
-2 WIRES TO NORMALLY
OPEN CONTACTS (CLOSE
IN TROUBLE CONDITION)
-CORE PANEL TERMINALS
TBL AND TBC
-SEE FIGURE 4

FIRE ALARM CONTACT
-2 WIRES WIRED TO NORMALLY
OPEN CONTACTS (CLOSES IN
FIRE CONDITION)
-CORE CONTROL PANEL AL1
AND AL2
-SEE FIGURE 2

FIRE ALARM PANEL CORE INTERLOCK
- 2 WIRES + SHIELD
-USE BELDEN#88760 OR SIMILAR WIRE
-SEE FIGURE 3

CORE COMMUNICATIONS CABLE
-CAT5 CABLE
MUST BE INSTALLED TO A LOCAL AREA
NETWORK WITH VALID INTERNET ACCESS
VIA ETHERNET SWITCH OR WIRELESS
ROUTER

SUPERVISED LOOP
-4 WIRES, 24VDC CONNECT BLACK
WIRES BETWEEN 21 AND 24 IN PANEL,
CONNECT WHITE (OR RED) WIRES
BETWEEN 22 AND 23 IN PANEL
-ADDITIONAL FIRESTATS, WIRED IN
SUPERVISED LOOP
-USE HIGH TEMP (842°F) #CW04427
(WHT) & #CW04227B (BLK)WIRE ONLY
IF RAN OVER TOP OF HOOD;
OTHERWISE BELDEN #6320UL OR
SIMILAR PLENUM RATED WIRE
-SEE FIGURE 1

MANUAL ACTUATION DEVICE
PART #STI-SS2431
PROTECTIVE COVER MUST BE INSTALLED

MANUAL ACTUATION DEVICE WIRES
-4 WIRES, 24VDC WIRE  (TERMINAL 1)
BETWEEN 102 AND 103
-WIRE (TERMINAL 2) BETWEEN 101 AND 104
-ADDITIONAL PULL STATIONS WIRED IN
SUPERVISED LOOP
-USE BELDEN #6320UL OR SIMILAR WIRE
-SEE FIGURE 2

MANUAL
ACTUATION

DEVICE
10 TO 20

FEET FROM
HOOD LOCATED

NEAR POINT
OF EGRESS
FROM HOOD

42 TO 48 INCHES
ABOVE FLOOR

LEVEL TO
CENTER OF PUSH

STATION

ALARM CONTRACTOR REQUIREMENT

ITEM CONNECTION IN PANEL CONNECTION ON DEVICE VOLTAGE AMPERAGE COMMENTS

MANUAL ACTUATION DEVICE(S) 101 AND 104
102 AND 103 1 & 2 24 VDC < 1.0 AMPS

WIRE MANUAL ACTUATION DEVICE TERMINAL 1 BETWEEN CORE PANEL TERMINALS 102 AND 103
WIRE MANUAL ACTUATION DEVICE TERMINAL 2 BETWEEN CORE PANEL TERMINALS 101 AND 104

JUMPER 101 TO 104 AND 102 TO 103 IF NO MANUAL ACTUATION DEVICE IS INSTALLED

MANUAL ACTUATION DEVICE COVER N/A N/A N/A N/A MANUAL ACTUATION DEVICE COVER MUST BE INSTALLED
IF SURFACE MOUNTED, USE COVER EXTENSION STI-6531B

REMOTE FIRESTAT SENSOR(S) 21 AND 24
22 AND 23 BLACK AND WHITE 24 VDC < 1.0 AMPS

WIRE FIRE SENSOR WHITE WIRES BETWEEN HOOD CORE PANEL TERMINALS 22 AND 23
WIRE FIRE SENSOR BLACK WIRE BETWEEN HOOD CORE PANEL TERMINALS 21 AND 24

HIGH TEMP (842°F) #CW04427 (WHT) & #CW04427B (BLK)WIRE OR SIMILAR ONLY IF RAN OVER TOP
OF HOOD; OTHERWISE BELDEN #6320UL OR SIMILAR PLENUM RATED WIRE; SEE FIGURE 1

FIRE ALARM CONTACT AL1, AL2 VARIES 50V MAX
(AC/DC) UP TO 1 AMP FIRE ALARM RELAY CONTACTS FOR BUILDING FIRE ALARM LOCATED IN THE

CORE ELECTRICAL CONTROL PANEL

CORE INTERLOCK(S) ILA, ILB, ILC ILA, ILB, ILC RS-485 COMMUNICATIONS
SIGNAL

CORE SYSTEM (1) ILA, TO CORE SYSTEM (2) ILA. CORE SYSTEM (1) ILB, TO CORE SYSTEM (2) ILB.
CORE SYSTEM (1) ILC, TO CORE SYSTEM (2) ILC. USE BELDEN# 88760 OR SIMILAR WIRE

TROUBLE CONTACT TBC, TBL, TOK VARIES MAX 120 VAC UP TO 6
AMPS WIRE TO TBL & TBC NORMALLY OPEN CONTACT, CLOSES IN TROUBLE CONDITION

CORE COMMUNICATIONS CABLE RJ-45 Jack INTERNET CONNECTION SIGNAL <1.0 AMPS TYPICAL CONNECTION CAT5 CABLE TO LOCAL AREA NETWORK VIA ETHERNET SWITCH OR
WIRELESS ROUTER WITH VALID INTERNET CONNECTION

NOTE:  SEE INSTALLATION, OPERATION, AND MAINTENANCE MANUAL FOR FURTHER INSTRUCTIONS

GASELECTRIC

EXHAUST HOOD

36 INCHES CLEARANCE REQUIRED IN FRONT
OF ALL UTILITY CABINET DOORS
THE PANEL SHALL ALSO BE LOCATED IN AN
ACCESSIBLE AREA WHERE THE AUDIBLE AND
VISUAL ALARMS CAN BE HEARD AND SEEN

ATTENTION: LOW-VOLTAGE DC OR SIGNALING WIRE SHOULD
BE ROUTED IN SEPARATE CONDUIT FROM ALL AC SOURCES

ALARM CONTRACTOR:
1. WIRE MANUAL ACTUATION DEVICE(S), REMOTE FIRESTAT(S), CORE INTERLOCK(S), FIRE SENSOR(S) AND FIRE ALARM CONTACTS
2. COMPLETE FINAL HOOKUP OF SYSTEM
3. PERFORM FINAL FIRE SYSTEM TEST
4. FILL SURFACTANT TANK

03/06/2017 Rev. 12CORE TOTAL FLOOD PROTECTION LOW-VOLTAGE DETAIL

2/19/2021

INSTALL

ECP #2-4

Fire System #2 CORE Protection. 1" CORE Appliance Manifold Package with Self Cleaning.  Installed in Hood Utility Cabinet with integral hood prewire panel.

FS-2: MASTER

JOB NO

JOB NAME

MODEL NUMBER

DATE

DRAWN BY

DWG NO

SCHEMATIC TYPE

4276312
Firebirds - Huntersville, NC ...

SC-310110MA
DESCRIPTION OF OPERATION:

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

HOT WATER LINE

-140-170°F OPERATING TEMPERATURE
-30 PSI TO 70 PSI OPERATING PRESSURE
-125 PSI MAX STATIC PRESSURE
-5.7 GPM (0.7 GPM PER FOOT OF HOOD)
-1 INCH NPT INCH NPT FITTING

COOKING
APPLIANCE(S)

FLOOR DRAIN
-1-1/2 DRAIN INSTALLED IN
FLOOR, NEAR APPLIANCES
-FLOOR DRAINS MAY BE USED TO
DRAIN HOOD
-GREASE INTERCEPTOR MAY BE
REQUIRED

HOOD DRAIN(S)
-1-1/2 INCH NPT CONNECTED TO
BUILDING GREASE TRAP
-2 DRAINS ON 24 INCH TALL HOODS
WITH 20 INCH FILTERS
-2 DRAINS ON HOODS 10 FEET AND
LONGER
-STAINLESS STEEL, COPPER OR STEEL
PIPE ONLY
-SLOPED MINIMUM 1/4" PER FOOT,
AVOID ANY UNNECESSARY 90°
TURNS
-PIPE SIZE SHOULD BE INCREASED
WHEN COMBINED WITH OTHER
DRAINS
-P-TRAPS SHOULD NOT BE USED IN
THE GREASE DRAIN LINE AND HEAT
TAPE MUST BE USED WHERE DRAIN
LINE IS RUN IN ENVIRONMENTS THAT
WOULD SOLIDIFY GREASE

END-TO-END OR BACK-TO-BACK
CONNECTION
-INSTALLED AND PROVIDED BY
PLUMBER
STAINLESS STEEL, COPPER, OR
STEEL PIPE ONLY

PRESSURE REGULATOR VALVE
REGULATORS ARE NOT INCLUDED TO MEET REQUIRED PRESSURE
AND MUST BE ORDERED SEPARATELY
PART NUMBERS:  X65BU(3/4"), X65BU(1"), OR X65BU(1-1/2")
CONSULT FACTORY FOR SIZING

GAS VALVE
-THREADED NPT CONNECTION
-SEE TABLE BELOW FOR MAX PRESSURE
-STRAINER INSTALLED UPSTREAM OF VALVE

SIZE
MAX INLET
PRESSURE

(PSI)
VOLTAGE BTU/HR

3/4"

5

24VDC 593,200

1" 24VDC 1,132,300

1-1/4" 24VDC 1,925,000

1-1/2" 24VDC 2,406,000

2" 24VDC 2,940,500

2-1/2" 120VAC 5,607,800

3" 120VAC 5,661,700

PLUMBING CONTRACTOR REQUIREMENT
ITEM CONNECTION TEMPERATURE PRESSURE FLOW RATE COMMENTS

HOT WATER LINE 1 INCH NPT 140 to 170°F 30 PSI TO 70 PSI INSULATE HOT WATER PIPE, MINIMUM PRESSURE DEPENDENT ON LENGTH AND CONFIGURATION OF HOOD SYSTEM

HOOD DRAIN(S) 1-1/2 INCH NPT N/A GRAVITY DRAIN SEE ABOVE 2 DRAINS ON 24 INCH TALL HOODS WITH 20 INCH TALL FILTERS AND HOODS 10 FEET AND LONGER

END-TO-END CORE CONNECTION N/A N/A N/A CONNECT WITH NPT PIPE, SEAL ALL THREADS, HOOD CONNECTION PROVIDED

BACK-TO-BACK CORE CONNECTION N/A N/A N/A CONNECT WITH NPT PIPE, SEAL ALL THREADS, HOOD CONNECTION PROVIDED

GAS VALVE VARIES N/A SEE TABLE N/A UP TO 2 INCHES NPT WITH 24V CONTROLS, 2-1/2 AND 3 INCH USE 120V CONTROL

FLOOR DRAIN(S) 1-1/2 INCH N/A GRAVITY DRAIN N/A USED TO HELP CLEAN UP FIRE SYSTEM DISCHARGE, GREASE INTERCEPTOR MAY BE REQUIRED

BACKFLOW PREVENTER DRAIN LINE
(OPTIONAL)

INLET/OUTLET
DRAIN N/A VARIES N/A INSTALLED WHEN PACKAGE HAS A BACKFLOW PREVENTER VALVE, SEE BACKFLOW PREVENTER VALVE MANUAL FOR

DETAILS

NOTE:  SEE INSTALLATION, OPERATION, AND MAINTENANCE MANUAL FOR FURTHER INSTRUCTIONS

GASELECTRIC

36 INCHES CLEARANCE REQUIRED IN FRONT
OF ALL UTILITY CABINET DOORS
THE PANEL SHALL ALSO BE LOCATED IN AN
ACCESSIBLE AREA WHERE THE AUDIBLE AND
VISUAL ALARMS CAN BE HEARD AND SEEN

EXHAUST HOOD

PLUMBER:

2. CONNECT HOOD DRAIN(S) STAINLESS STEEL, COPPER, OR STEEL PIPE ONLY
3. CONNECT ALL END-TO-END AND BACK-TO-BACK HOOD WATER LINE CONNECTIONS (PLUMBING IS FIELD SUPPLIED FOR THIS) FIELD PLUMBING MUST NOT EXCEED HEIGHT OF VACUUM BREAKER IN MAIN UTILITY CABINET
REMOVE PLUG FROM MAIN HOOD SPRAY BAR AND CONNECT TO NEXT HOOD  STAINLESS STEEL, COPPER, OR STEEL PIPE ONLY
4. PLUMB GAS VALVE, STRAINER MUST BE INSTALLED UPSTREAM OF VALVE
5. INSTALL FLOOR DRAIN
6. INSTALL BACKFLOW PREVENTER IF CODE REQUIRES

03/06/2017  Rev. 15CORE TOTAL FLOOD PROTECTION PLUMBING DETAIL

5.7 GPM

INSULATED

VARIES

VARIES

TOTAL FLOWRATE = K FACTOR x PRESSURE
0.44

4

8

12

16

20

24

28

32

36

40

44

48

LENGTH OF
HOOD (FT)

DISCHARGE
COEFFICIENTS

(K-FACTOR)

MINIMUM INLET
WATER PRESSURE
FOR HOT WATER

(PSI)

1" MANIFOLD MINIMUM OPERATING PRESSURE REQUIREMENTS

30

30

30

30

30

30

31

33

35

42

43

45

0.6

1.3

1.9

2.5

3.1

3.8

4.3

4.8

5.3

5.4

5.9

6.3

-**PVC, COPPER, OR STAINLESS STEEL PIPE ONLY

**PVC PIPING CANNOT BE WITHIN 10 FT OF HOOD, CONNECTIONS TO THE MANIFOLD MUST BE HARD PIPED WITH COPPER, OR STAINLESS STEEL.

1. CONNECT HOT WATER LINE; **PVC, COPPER OR STAINLESS STEEL PIPE ONLY

2/19/2021

INSTALL

ECP #2-6

Fire System #2 CORE Protection. 1" CORE Appliance Manifold Package with Self Cleaning.  Installed in Hood Utility Cabinet with integral hood prewire panel.

FS-2: MASTER

JOB NO

JOB NAME

MODEL NUMBER

DATE

DRAWN BY

DWG NO

SCHEMATIC TYPE

4276312
Firebirds - Huntersville, NC ...

SC-310110MA
DESCRIPTION OF OPERATION:

24
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21

20
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15
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11

10

9

8

7

6

5

4

3

2

1

COOKING
APPLIANCE(S)

PRESSURE REGULATOR VALVE (PRV)
-PRV NOT INCLUDED AND MUST BE PROVIDED, INSTALLED, AND ADJUSTED BY
THE SPRINKLER CONTRACTOR TO MEET INCOMING PRESSURE REQUIREMENTS
-A REGULATOR SUCH AS THE ELKHART BRASS MODEL NUMBER URFA-20S-2.5"
OR THE UR-20 SERIES PARTS KITS SHOULD BE UTILIZED
-MUST BE CONFIRMED WITH THE FIRE MARSHAL OR LOCAL AUTHORITY
HAVING JURISDICTION (AHJ)

CORE WATER SUPPLY LINE
-30.00 PSI TO 70 PSI OPERATING
PRESSURE
-125 PSI MAX STATIC
PRESSURE, 1 INCH NPT NPT
FITTING

PER FOOT OF HOOD)
-CONNECTED TO
SUPERVISED, DEDICATED
LINE WITH NO UNSUPERVISED
MANUAL SHUT-OFF VALVES
-CONNECT TO BUILDING
FIRE SPRINKLER WATER LINE
(REDUCE PRESSURE) WHEN
REQUIRED
-STAINLESS STEEL, COPPER,
OR STEEL PIPE ONLY

NOZZLES FOR CORE PROTECTION

DESCRIPTION PART NUMBER MACOLA FLOW RATE

RISER NOZZLE 1/4TT+TP1530+CP1325 A0002784 2.6 GPM @ 30
PSI

SPRAY BAR
NOZZLE 1/4TT+TG-4.3W A0025166 0.7 GPM @ 30

PSI

NOZZLE HEIGHTS ABOVE HAZARD

NOZZLE PART NUMBER
NOZZLE ABOVE

HAZARD

MIN MAX

3070-3/8H-SS10 30" 55"

SPRINKLER CONTRACTOR REQUIREMENT

ITEM CONNECTION OPERATING PRESSURE K-FACTOR FLOW RATE COMMENTS

CORE WATER SUPPLY LINE 1 INCH NPT 30.00 PSI TO 70 PSI 2.7
WATER LINE MUST BE SUPERVISED AND HAVE NO UNSUPERVISED MANUAL SHUT-OFF

VALVES
MINIMUM PRESSURE AND FLOWRATE DEPENDENT ON LENGTH OF HOOD SYSTEM

EXHAUST HOOD

36 INCHES CLEARANCE REQUIRED IN FRONT
OF ALL UTILITY CABINET DOORS
THE PANEL SHALL ALSO BE LOCATED IN AN
ACCESSIBLE AREA WHERE THE AUDIBLE AND
VISUAL ALARMS CAN BE HEARD AND SEEN

GAS

ELECTRIC

NOTE:  SEE INSTALLATION, OPERATION, AND MAINTENANCE MANUAL FOR FURTHER INSTRUCTIONS

BUILDING SPRINKLER CONTRACTOR:
1. CONNECT CORE WATER LINE TO BUILDING WET SPRINKLER SYSTEM.  STAINLESS STEEL, COPPER, OR STEEL PIPE ONLY

03/06/2017  Rev. 13CORE TOTAL FLOOD PROTECTION SPRINKLER DETAIL

12.2 GPM

-12.2 GPM (1.5 GPM

LENGTH OF
HOOD (FT)

MINIMUM INLET
WATER PRESSURE
FOR HOT WATER

(PSI)

MINIMUM INLET
WATER PRESSURE

FOR CORE
PROTECTION (PSI)

DISCHARGE
COEFFICIENTS

(K-FACTOR)

4

8

12

16

20

24

28

32

36

40

44

48

TOTAL FLOWRATE = K FACTOR x PRESSURE
0.44

1" MANIFOLD MINIMUM OPERATING PRESSURE REQUIREMENTS

30 30 1.3

30 30 2.7

30 30 4.0

30 30 5.4

30 30 6.7

30 30 8.1

31 33 9.0

33 35 10.0

35 45 10.1

42 50 10.7

43 55 11.3

45 60 11.9

2/19/2021

INSTALL

ECP #2-7

Fire System #2 CORE Protection. 1" CORE Appliance Manifold Package with Self Cleaning.  Installed in Hood Utility Cabinet with integral hood prewire panel.
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EXHAUST FAN INFORMATION -
JOB#4276312

1

2

4

5

7

MAIN L EF

MAIN R EF

GRILL EF

BACK EF

DISH EF

1

1

1

1

1

DU180HFA

DU180HFA

CASRE20DD

DU180HFA

DU33HFA

CAPTIVEAIRE

CAPTIVEAIRE

CAPTIVEAIRE

CAPTIVEAIRE

CAPTIVEAIRE

1750

2560

3267

2250

800

1.400

1.700

1.850

1.500

0.500

1101

1288

1450

1188

1379

ODP,PREMIUM

ODP,PREMIUM

ODP,PREMIUM

ODP,PREMIUM

ODP

1.000

2.000

5.000

1.500

0.333

0.6510

1.1210

2.8690

0.8690

0.1780

3

3

3

3

1

208

208

208

208

115

3.8

8.3

15.0

6.6

5.6

404 FPM

591 FPM

1518 FPM

520 FPM

396 FPM

166

198

405

179

74

12.6

16.4

28

14.3

12.8

FAN
UNIT
NO

TAG QTY FAN UNIT MODEL # MANUFACTURER CFM ESP RPM
MOTOR
ENCL

HP BHP PHASE VOLT FLA
DISCHARGE
VELOCITY

WEIGHT
(LBS)

SONES

CONDENSER
DETAILS

3

6

MAIN SF

BACK SF

A2-D.500-20D-MPU

A1-D.250-G10-MPU

1

2

1

2

2.5

5

2.5

2.5

208-230

208-230

208-230

208-230

3 PHASE

3 PHASE

3 PHASE

3 PHASE

60 HZ

60 HZ

60 HZ

60 HZ

11.2 AMPS

21.4 AMPS

11.2 AMPS

11.2 AMPS

9.07 AMPS

17.4 AMPS

9.07 AMPS

9.07 AMPS

20 AMPS

30 AMPS

20 AMPS

20 AMPS

14 AWG

10 AWG

14 AWG

14 AWG

14

14

14

14

FAN
UNIT
NO

TAG FAN UNIT MODEL # CONDENSER NO TONNAGE VOLTAGE PHASE FREQUENCY MCA RLA
MAX FUSE

SIZE
MIN WIRE

SIZE
SEER

MUA FAN INFORMATION -
JOB#4276312

3

6

MAIN SF

BACK SF

1

1

A2-D.500-20D-MPU

A1-D.250-G10-MPU

20MF-2-MOD

G10

A2-D.500

A1-D.250

2000

1800

2802

1935

0.650

0.500

1320

1216

ODP,PREMIUM

ODP

2.000

1.500

1.2190

1.0210

3

3

208

208

8.3

4.6

10.4A

7A

20A

15A

1564

1163

11.9

22

FAN
UNIT
NO

TAG QTY FAN UNIT MODEL # BLOWER HOUSING
MIN
CFM

DESIGN
CFM

ESP RPM
MOTOR
ENCL

HP BHP PHASE VOLT FLA MCA MOCP
WEIGHT

(LBS)
SONES

COILS -
JOB#4276312

3

6

MAIN SF

BACK SF

DX

DX

2802

1935

92.0°F

92.0°F

74.0°F

74.0°F

74.5°F

74.0°F

67.6°F

66.3°F

---

---

---

---

---

---

---

---

64.6 MBH

53.0 MBH

50.4 MBH

36.7 MBH

14.2 MBH

16.3 MBH

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

FAN
UNIT
NO

TAG
COIL
TYPE

DESIGN
CFM

COOLING

ENTERING DB
TEMP

ENTERING WB
TEMP

LEAVING DB
TEMP

LEAVING WB
TEMP

ENTERING
FLUID TEMP

LEAVING
FLUID TEMP

FLUID FLOW
RATE

PERCENT
GLYCOL

TOTAL
CAPACITY

SENSIBLE
CAPACITY

LATENT
CAPACITY

HEATING

ENTERING DB
TEMP

LEAVING DB
TEMP

ENTERING
FLUID TEMP

LEAVING
FLUID TEMP

FLUID FLOW
RATE

PERCENT
GLYCOL

STEAM
PRESSURE

TOTAL
CAPACITY

SENSIBLE
CAPACITY

GAS FIRED MAKE-UP AIR
UNIT(S)

3

6

MAIN SF

BACK SF

172428

122175

158634

112401

55°F

55°F

7 IN. W.C. - 14 IN. W.C.

7 IN. W.C. - 14 IN. W.C.

NATURAL

NATURAL

92

92

FAN
UNIT
NO

TAG
INPUT
BTUs

OUTPUT
BTUs

TEMP RISE REQUIRED INPUT GAS PRESSURE GAS TYPE
BURNER

EFFICIENCY(%)

FAN
OPTIONS

1

2

3

4

5

6

7

MAIN L EF

MAIN R EF

MAIN SF

GRILL EF

BACK EF

BACK SF

DISH EF

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

GREASE BOX.

FAN BASE CERAMIC SEAL - INSTALLED AT PLANT - FOR GREASE DUCTS.

UNIT MOUNTED VFD FOR USE WITH ECPM03.

VFD MOUNTING BRACKET FOR DU/DR 180 - 200.

EXHAUST FAN HEAT BAFFLE.

2 YEAR PARTS WARRANTY.

GREASE BOX.

FAN BASE CERAMIC SEAL - INSTALLED AT PLANT - FOR GREASE DUCTS.

UNIT MOUNTED VFD FOR USE WITH ECPM03.

VFD MOUNTING BRACKET FOR DU/DR 180 - 200.

EXHAUST FAN HEAT BAFFLE.

2 YEAR PARTS WARRANTY.

AC INTERLOCK RELAY - 24VAC COIL.

MOTORIZED BACKDRAFT DAMPER FOR A2-D HOUSING. MEETS AMCA CLASS 1A RATING.

LOW FIRE START.

INLET PRESSURE GAUGE, 0-35".

MANIFOLD PRESSURE GAUGE, -5 TO 15" WC.

7.5 TON 2 CIRCUIT (2.5/5) MODULAR PACKAGED COOLING OPTION FOR SIZE 2 DF/EH MUA
(2,700 TO 4,500 CFM),
208V/230V, 3 PHASE. COOLING THERMOSTAT OR PROGRAMMABLE
STAT REQUIRED FOR PROPER OPERATION.

DOWNTURN PLENUM FOR SIZE 2 DX COIL MODULE.

SHIP CONDENSERS LOOSE.  TWO CONDENSERS, THREE PHASE. CONDENSER DISCONNECTS SHIPPED
LOOSE.

COOLING THERMOSTAT AND RELAY (NOT REQ FOR EVAP).
SEPARATE 120V WIRING PACKAGE (REQUIRED AND USED ONLY FOR DCV OR  PREWIRE WITH
VFD) - THREE
PHASE ONLY.

SIZE 2 DIRECT FIRED HEATER LOW CFM PROFILE PACKAGE.  USED ON HEATERS UNDER 2500
CFM.

UNIT MOUNTED VFD FOR USE WITH ECPM03.

2 YEAR PARTS WARRANTY.

UTILITY SET GREASE CUP.

RE20 - DISCHARGE EXTENSION ASSEMBLY WITH HARDWARE.

FIRE STAT (600 DEGREE) MOUNTED IN EXHAUST FAN.

RE20DD - HIGH TEMPERATURE HEAT & SMOKE OPTION.

FAN BASE CERAMIC SEAL - INSTALLED AT PLANT - FOR GREASE DUCTS.

UPBLAST FAN WHEEL ACCESS PORT.

2 YEAR PARTS WARRANTY.

GREASE BOX.

FAN BASE CERAMIC SEAL - INSTALLED AT PLANT - FOR GREASE DUCTS.

2 YEAR PARTS WARRANTY.

AC INTERLOCK RELAY - 24VAC COIL.

MOTORIZED BACKDRAFT DAMPER FOR A1-D HOUSING. MEETS AMCA CLASS 1A RATING.

LOW FIRE START.

INLET PRESSURE GAUGE, 0-35".

MANIFOLD PRESSURE GAUGE, -5 TO 15" WC.

DOWNTURN PLENUM FOR SIZE 1 DX COIL MODULE.

COOLING THERMOSTAT AND RELAY (NOT REQ FOR EVAP).

SHIP CONDENSERS LOOSE.  TWO CONDENSERS, THREE PHASE. CONDENSER DISCONNECTS SHIPPED
LOOSE.

FREEZESTAT  (10).

5 TON 2 CIRCUIT (2.5/2.5) MODULAR PACKAGED COOLING OPTION FOR SIZE 1 DF/EH MUA
(1,800 TO 3,000 CFM),
208V/230V, 3 PHASE. COOLING THERMOSTAT OR PROGRAMMABLE
STAT REQUIRED FOR PROPER OPERATION.

2 YEAR PARTS WARRANTY.

GREASE BOX.

2 YEAR PARTS WARRANTY.

FAN
UNIT
NO

TAG QTY DESCRIPTION

FAN
ACCESSORIES

1

2

3

4

5

6

7

MAIN L EF

MAIN R EF

MAIN SF

GRILL EF

BACK EF

BACK SF

DISH EF

YES

YES

YES

YES

YES

YES

YES

FAN
UNIT
NO

TAG

EXHAUST

GREASE CUP
GRAVITY
DAMPER

WALL
MOUNT

SUPPLY

SIDE
DISCHARGE

GRAVITY
DAMPER

MOTORIZED DAMPER
WALL

MOUNT

CURB
ASSEMBLIES

1

2

3

4

5

6

7

# 1

# 2

# 3

# 3

# 4

# 5

# 6

# 6

# 7

MAIN L EF

MAIN R EF

MAIN SF

GRILL EF

BACK EF

BACK SF

DISH EF

34 LBS

34 LBS

96 LBS

30 LBS

34 LBS

83 LBS

27 LBS

CURB

CURB

CURB

RAIL

CURB

CURB

CURB

RAIL

CURB

26.500"W X 26.500"L X 26.000"H   VENTED  HINGED.

26.500"W X 26.500"L X 26.000"H   VENTED  HINGED.

31.000"W X 79.000"L X 14.000"H   INSULATED.

6.000"W X 31.000"L X 14.000"H.

26.500"W X 26.500"L X 30.000"H   VENTED.

26.500"W X 26.500"L X 26.000"H   VENTED  HINGED.

21.000"W X 71.000"L X 14.000"H   INSULATED.

6.000"W X 21.000"L X 14.000"H.

19.500"W X 19.500"L X 20.000"H   VENTED.

NO
ON
FAN

TAG WEIGHT ITEM SIZE

- VARIABLE SPEED CONTROL.

- THERMAL OVERLOAD PROTECTION (SINGLE PHASE).

- HIGH HEAT OPERATION 300°F (149°C).

  EXHAUST FAN MUST OPERATE CONTINUOUSLY

  WHILE EXHAUSTING AIR AT 300°F (149°C)

  UNTIL ALL FAN PARTS HAVE REACHED

  THERMAL EQUILIBRIUM, AND WITHOUT ANY

  DETERIORATING EFFECTS TO THE FAN WHICH

  WOULD CAUSE UNSAFE OPERATION.

  NORMAL TEMPERATURE TEST

26

28

37 3/8

16 1/2

2

22 5/8

- INTERNAL WIRING.

- ROOF MOUNTED FANS.

- RESTAURANT MODEL.

FEATURES:

- DIRECT DRIVE CONSTRUCTION (NO BELTS/PULLEYS).

TOP VIEW

37 3/8

28

- NEMA 3R SAFETY DISCONNECT SWITCH.

DUCTWORK BETWEEN

EXHAUST RISER ON HOOD

AND FAN (BY OTHERS).

33 3/4

GREASE DRAIN.

- GREASE CLASSIFICATION TESTING.

- UL705 AND UL762 AND ULC-S645

  ABNORMAL FLARE-UP TEST

  EXHAUST FAN MUST OPERATE CONTINUOUSLY

  WHILE EXHAUSTING BURNING GREASE VAPORS

  AT 600°F (316°C) FOR A PERIOD OF

  15 MINUTES WITHOUT THE FAN BECOMING

  DAMAGED TO ANY EXTENT THAT COULD CAUSE

  AN UNSAFE CONDITION.

3" FLANGE.

26
26

ROOF OPENING

DIMENSIONS.

20 GAUGE

CONSTRUCTION.
STEEL

26"

26 1/2"

26 1/2"

VENTED

CURB.

EXAMPLE: 7/12 PITCH = 30° SLOPE.

PITCHED CURBS ARE AVAILABLE

FOR PITCHED ROOFS.

SPECIFY PITCH:

0"

0°

12"

FANS #1 (MAIN L EF), #2 (MAIN R EF) - DU180HFA EXHAUST FAN

OPTIONS

GREASE BOX.

FAN BASE CERAMIC SEAL - INSTALLED AT

PLANT - FOR GREASE DUCTS.

UNIT MOUNTED VFD FOR USE WITH ECPM03.

VFD MOUNTING BRACKET FOR DU/DR 180 -

200.

EXHAUST FAN HEAT BAFFLE.

2 YEAR PARTS WARRANTY.
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- VARIABLE SPEED CONTROL.

- THERMAL OVERLOAD PROTECTION (SINGLE PHASE).

- HIGH HEAT OPERATION 300°F (149°C).

  EXHAUST FAN MUST OPERATE CONTINUOUSLY

  WHILE EXHAUSTING AIR AT 300°F (149°C)

  UNTIL ALL FAN PARTS HAVE REACHED

  THERMAL EQUILIBRIUM, AND WITHOUT ANY

  DETERIORATING EFFECTS TO THE FAN WHICH

  WOULD CAUSE UNSAFE OPERATION.

  NORMAL TEMPERATURE TEST

26

28

37 3/8

16 1/2

2

22 5/8

- INTERNAL WIRING.

- ROOF MOUNTED FANS.

- RESTAURANT MODEL.

FEATURES:

- DIRECT DRIVE CONSTRUCTION (NO BELTS/PULLEYS).

TOP VIEW

37 3/8

28

- NEMA 3R SAFETY DISCONNECT SWITCH.

DUCTWORK BETWEEN

EXHAUST RISER ON HOOD

AND FAN (BY OTHERS).

33 3/4

GREASE DRAIN.

- GREASE CLASSIFICATION TESTING.

- UL705 AND UL762 AND ULC-S645

  ABNORMAL FLARE-UP TEST

  EXHAUST FAN MUST OPERATE CONTINUOUSLY

  WHILE EXHAUSTING BURNING GREASE VAPORS

  AT 600°F (316°C) FOR A PERIOD OF

  15 MINUTES WITHOUT THE FAN BECOMING

  DAMAGED TO ANY EXTENT THAT COULD CAUSE

  AN UNSAFE CONDITION.

3" FLANGE.

26
26

ROOF OPENING

DIMENSIONS.

20 GAUGE

CONSTRUCTION.
STEEL

26"

26 1/2"

26 1/2"

VENTED

CURB.

EXAMPLE: 7/12 PITCH = 30° SLOPE.

PITCHED CURBS ARE AVAILABLE

FOR PITCHED ROOFS.

SPECIFY PITCH:

0"

0°

12"

FAN #5 DU180HFA - EXHAUST FAN (BACK EF)

OPTIONS

GREASE BOX.

FAN BASE CERAMIC SEAL - INSTALLED AT

PLANT - FOR GREASE DUCTS.

2 YEAR PARTS WARRANTY.
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  AT 600°F (316°C) FOR A PERIOD OF

  DAMAGED TO ANY EXTENT THAT COULD CAUSE

  15 MINUTES WITHOUT THE FAN BECOMING

  WHILE EXHAUSTING BURNING GREASE VAPORS

  EXHAUST FAN MUST OPERATE CONTINUOUSLY

- TILT OUT WHEEL.

  ABNORMAL FLARE-UP TEST BELT & DIRECT DRIVE

  AN UNSAFE CONDITION.

- UL762 AND ULC-S645.

- ROOF MOUNTED FANS.

- RESTAURANT MODEL.

FEATURES:

- GREASE CLASSIFICATION TESTING.

- LOCKING PIN FOR POWER PACK.

- MOTOR WEATHER COVER.

- HEAT SLINGER.

18

26

26 1/2

28

55 1/2

25 5/8

35

2" DRAIN.

30"

44 1/2

18 13/16

35 5/8

21 1/4

12

17

LOCK & SPRING PIN.

65°

6 1/4"

- INTERLOCKED DISCONNECT SWITCH.

- NEMA 4X SAFETY DISCONNECT SWITCH.

TOP VIEW

  EXHAUST FAN MUST OPERATE CONTINUOUSLY

  WHILE EXHAUSTING AIR AT 300°F (149°C)

  UNTIL ALL FAN PARTS HAVE REACHED

  THERMAL EQUILIBRIUM, AND WITHOUT ANY

  DETERIORATING EFFECTS TO THE FAN WHICH

  NORMAL TEMPERATURE TEST DIRECT DRIVE

  WOULD CAUSE UNSAFE OPERATION.

- HIGH HEAT OPERATION DIRECT DRIVE 300°F (149°C).

DUCTWORK BETWEEN

AND FAN (BY OTHERS).

EXHAUST RISER ON HOOD

46"
56"

ADJUSTABLE EXTENSION OPTION.

3" FLANGE.

26
26

ROOF OPENING

DIMENSIONS.

20 GAUGE

CONSTRUCTION.
STEEL

30"

26 1/2"

26 1/2"

VENTED

CURB.

EXAMPLE: 7/12 PITCH = 30° SLOPE.

PITCHED CURBS ARE AVAILABLE

FOR PITCHED ROOFS.

SPECIFY PITCH:

0"

0°

12"

FAN #4 CASRE20DD - EXHAUST FAN (GRILL EF)

OPTIONS

UTILITY SET GREASE CUP.

RE20 - DISCHARGE EXTENSION ASSEMBLY

WITH HARDWARE.

FIRE STAT (600 DEGREE) MOUNTED IN

EXHAUST FAN.

RE20DD - HIGH TEMPERATURE HEAT &

SMOKE OPTION. - 572°F CONTINOUS.

FAN BASE CERAMIC SEAL - INSTALLED AT

PLANT - FOR GREASE DUCTS.

UPBLAST FAN WHEEL ACCESS PORT.

2 YEAR PARTS WARRANTY.

FIRESTAT LOCATION
TO BE WIRED BY
ELECTRICIAN.
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- VARIABLE SPEED CONTROL.

- THERMAL OVERLOAD PROTECTION (SINGLE PHASE).

- HIGH HEAT OPERATION 300°F (149°C).

  EXHAUST FAN MUST OPERATE CONTINUOUSLY

  WHILE EXHAUSTING AIR AT 300°F (149°C)

  UNTIL ALL FAN PARTS HAVE REACHED

  THERMAL EQUILIBRIUM, AND WITHOUT ANY

  DETERIORATING EFFECTS TO THE FAN WHICH

  WOULD CAUSE UNSAFE OPERATION.

  NORMAL TEMPERATURE TEST

19

21

25 1/2

12 1/8

2

18 1/2

- INTERNAL WIRING.

- ROOF MOUNTED FANS.

- RESTAURANT MODEL.

FEATURES:

- DIRECT DRIVE CONSTRUCTION (NO BELTS/PULLEYS).

TOP VIEW

25 1/2

21

- NEMA 3R SAFETY DISCONNECT SWITCH.

DUCTWORK BETWEEN

EXHAUST RISER ON HOOD

AND FAN (BY OTHERS).

25 1/4

GREASE DRAIN.

- GREASE CLASSIFICATION TESTING.

- UL705 AND UL762 AND ULC-S645

  ABNORMAL FLARE-UP TEST

  EXHAUST FAN MUST OPERATE CONTINUOUSLY

  WHILE EXHAUSTING BURNING GREASE VAPORS

  AT 600°F (316°C) FOR A PERIOD OF

  15 MINUTES WITHOUT THE FAN BECOMING

  DAMAGED TO ANY EXTENT THAT COULD CAUSE

  AN UNSAFE CONDITION.

3" FLANGE.

19
19

ROOF OPENING

DIMENSIONS.

20 GAUGE

CONSTRUCTION.
STEEL

20"

19 1/2"

19 1/2"

VENTED

CURB.

EXAMPLE: 7/12 PITCH = 30° SLOPE.

PITCHED CURBS ARE AVAILABLE

FOR PITCHED ROOFS.

SPECIFY PITCH:

0"

0°

12"

FAN #7 DU33HFA - EXHAUST FAN (DISH EF)

OPTIONS

GREASE BOX.

2 YEAR PARTS WARRANTY.

LISTED GREASE DUCT.

EXHAUST FAN.

§

HIGH TEMP GASKET IS USED TO
SEAL THE FAN TO THE
TRANSITION PLATE.

VENTED CURB ROOF
TERMINATION.

THE INNER DUCT IS FULLY WELDED TO
THE TRANSITION PLATE, ALL WELDS ARE
DYE TESTED.

SECURED TO THE
CURB BY OTHER.
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1 9/16" 18"

4 5/16"

22 3/8"

AIRFLOW

79"

10 1/4"

145 5/8"

6"

LIFTING LUG

3 3/4"

AIRFLOW

COOLING
COIL
MODULE

1" MPT CONNECTION FOR
SS PITCHED DRAIN PAN

COIL
ACCESS
DOOR

FLEX CONDUIT
FOR FIELD

WIRING

AIRFLOW

BLOWER/MOTOR
ACCESS DOOR
24" SERVICE
CLEARANCE REQ.

SERVICE DISCONNECT
SWITCH

AIRFLOW

1" NPT

7 13/16"

39 9/16"

DIRECT FIRED MODULE

AIRFLOW

49 3/8"

10 1/4"
14"

31"

14" EQUIPMENT CURB

CURB OUTER WALL

DISCHARGE OPENING

24 1/4"

36 3/4"

42 1/8"

47 3/4"

40 1/8" 42 1/8"

202 1/4"

MIN. 20"

MINIMUM
STRAIGHT

DUCT
PER AMCA*

FAN #3 A2-D.500-20D-MPU - HEATER (MAIN SF)
1. DIRECT GAS FIRED HEATED MAKE UP AIR UNIT WITH 20" DIRECT DRIVE FAN
2. INTAKE HOOD WITH EZ
FILTERS
3. DOWN DISCHARGE - AIR FLOW RIGHT -> LEFT
4. COOLING INTERLOCK RELAY.  24VAC COIL.  120V CONTACTS.  LOCKS OUT BURNER CIRCUIT
WHEN AC IS ENERGIZED.
5. MOTORIZED BACK DRAFT DAMPER 22.75" X 24" FOR SIZE 2 STANDARD & MODULAR HEATER UNITS W/EXTENDED SHAFT,STANDARD GALVANIZED CONSTRUCTION, 3/4" REAR FLANGE, LOW LEAKAGE,  LF120S ACTUATOR INCLUDED
6. LOW FIRE START.  ALLOWS THE BURNERCIRCUIT TO ENERGIZE WHEN THE MODULATION CONTROL IS IN A LOW FIRE POSITION.
7. GAS PRESSURE GAUGE, 0-35", 2.5" DIAMETER, 1/4" THREADSIZE
8. GAS PRESSURE GAUGE, -5 TO +15 INCHES WC., 2.5" DIAMETER, 1/4" THREAD SIZE
9. 7.5 TON, DUAL CIRCUIT (2.5/5) MODULAR PACKAGED COOLING
OPTION FOR SIZE 2 DF/EH MODULAR PACKAGED UNIT. INCLUDES CONDENSER, DX COIL, FILTER/DRYER KIT, THERMAL EXPANSION VALVE, R410A

REFRIGERANT, AND REFRIGERANT PIPING. (2,700 TO 4,500 CFM) NOT BUILT WITH OPPOSITE SIDE CONTROLS OR OPPOSITE AIRFLOW DIRECTION.

CONDENSERS REQUIRE SEPARATE 208V, 3 PHASE POWER SUPPLY UNLESS ORDERED WITH SINGLE POINT CONNECTION. COIL = 3EZ1101C
10. DOWNTURNPLENUM FOR SIZE 2 COOLING COIL MODULE - REQUIRED FOR DOWN DISCHARGE COOLING COIL APPLICATIONS
11. SHIP CONDENSERS LOOSE.  THEREFRIGERATION LINES WILL NEED TO BE STUBBED OUT 12 INCHES.  THE SUCTION LINES NEEDS TO BE INSULATED INSIDE THE COIL MODULE.  ROTARY

DISCONNECT SHOULD NOT BE INSTALLED ON THE POST, BLANK POST SHOULD BE USED IN PLACE.
12. DX COOLING INTAKE AIR THERMOSTAT AND RELAYSMOUNTED IN UNIT - SET POINT FOR THERMOSTAT SHOULD BE 85°F.
13. SEPARATE 120VAC WIRING PACKAGE FOR MAKE-UP AIR UNITS.  OPTION MUST BESELECTED WHEN MOUNTING VFD IN PREWIRE PANEL OR WITH DCV PACKAGE.  PROVIDES SEPARATE 120VAC INPUT TO SUPPLY FAN.  THIS 120V SIGNAL

MUST BE RUN BY ELECTRICIAN FROM DCV TO MUA SWITCH.
14. PROFILE PLATE CONFIGURATION FOR SIZE 2 DIRECT FIRED UNIT FOR LOW CFMAPPLICATIONS.
15. HINGED DOUBLE WALL INSULATED DOOR ASSEMBLY (BURNER/BLOWER/MPU SECTION)

*NOTE: SUPPLY DUCT MUST BE INSTALLED TO MEET SMACNA STANDARDS. A MINIMUM STRAIGHT DUCT LENGTH MUST BE MAINTAINED DOWNSTREAM OF

UNIT DISCHARGE AS OUTLINED IN AMCA PUBLICATION 201. DO NOT RELY ON UNIT TO SUPPORT DUCT IN ANY WAY. FAILURE TO PROPERLY SIZE DUCTWORK

MAY CAUSE SYSTEM EFFECTS AND REDUCE PERFORMANCE OF THE EQUIPMENT.

SUGGESTED STRAIGHT DUCT SIZE IS 20" x 20"

SUPPLY SIDE HEATER INFORMATION:

WINTER TEMPERATURE = 25°F.
TEMP. RISE = 55°F.
BTUs CALCULATED OFF ACTUAL AIR DENSITY
OUTPUT
BTUs AT ALTITUDE OF 0.0  ft. = 163116
INPUT  BTUs AT ALTITUDE OF 0.0
ft. = 177301
OUTPUT BTUs AT ALTITUDE OF 769 ft. = 158634
INPUT
BTUs AT ALTITUDE OF 769 ft. = 172429

L ETS DI

R

12" Min

7"
Clean Out

Typical Drain Trap Install

No Unions

Recommended Cooling Coil Drain
Trap Configuration

Notes:

1) 1" diameter PVC Pipe only
2) Use only low profile couplings
3) Add clean out as shown

6"

6"

6"

24"
SERVICE

24"
SERVICE

24"
SERVICE

24"
SERVICE

18"18"

CONDENSER
CLEARANCES

48" CLEARANCE REQUIRED ABOVE CONDENSERS

(NOTE: **CONDENSERS SHOWN HERE ARE NOT DRAWN AT SCALE)

6"
12"

12"

12"

12"

18"

A

C

E

D

∅3/8" TIEDOWN
KNOCKOUTS (2) PLACES
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 ALL DIMENSIONS ARE NOMINAL AND GIVEN IN INCHES.

MODEL WEIGHT A

UNIT DIMENSIONS

B C DWEIGHT E
CONNECTION SIZES

SUCTION LIQUID
NOMINAL
TONNAGE

23-1/8
24ABB360 190 LBS 524-11/1625-1/231-3/16 9-1/8
24ABB330

6-9/16 3/87/8
7-3/1628-11/16 18-1/16111 LBS 4-7/16

CONDENSER

7/8

B

3/8

SUCTION LINE

LIQUID LINE

2.5
ONE OF EACH
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