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Single Zone Packaged Rooftop Units Product Data & Shop Drawings - Resubmittal
Apparently per new Governmental guidelines, the previous unit is was submitted is no longer in

compliance and discontinued. Thus the resubmission of the unit that we will actually receive.

Response Due By: 5/23/2022 EDT
Contractor: Contractor's Stamp
Malachi Alexander
Edifice, Inc. THIS REVIEW IS FOR GENERAL COMPLIANCE WITH THE DESIGN
CONCEPT THE SUBCONTRACTOR / VENDOR IS RESPONSIBLE
FOR DIMENSIONS TO BE CONFIRMED AND COORDINATED IN THE|
FIELD AND REMAINS RESPONSIBLE FOR VERIFICATION OF ALL
QUANTITIES. EDIFICE IS NOT RESPONSIBLE FOR ANY DEVIATION
FROM THE CONTRACT DOCUMENTS. DEVIATIONS AND / OR
SUBSTITUTIONS MUST BE CLEARLY IDENTIFIED. APPROVAL OF
ANY DEVIATIONS / SUBSTITUTIONS MUST BE MADE BY OWNER
OR DESIGN TEAM.
Architect: Architect’s Stamp
Bill Nord
SHOP DRAWING REVIEW .
oXINMAQ
[C] NO EXCEPTION TAKEN engineering
[Z] APPROVED AS NOTED
[J REVISE AND RESUBMIT
O REJECTED Response:
REVIEW IS FOR GENERAL COMPLIANCE WITH THE INTENT OF Comment:

THE CONTRACT DOCUMENTS. MECHANICAL CONTRACTOR
SHALL ASSUME RESPONSIBILITY FOR CORRECTNESS,
DIMENSIONS, DETAILS, QUANTITIES AND ALL COST
ASSOCIATED WITH SUBSTITUTED EQUIPMENT, INCLUDING
MAINTENANCE ACCESS, CLEARANCES, BUILDING
ALTERATIONS, REPLACEMENT OF OTHER SYSTEM
COMPONENTS, ETC.

All costs associated with substituted equipment
are at the expense of the mechanical contractor.

BY Bill Nord

DATE 8/24/2022

THIS REVIEW IS FOR GENERAL COMPLIANCE WITH THE DESIGN CONCEPT THE SUBCONTRACTOR / VENDOR IS RESPONSIBLE FOR
DIMENSIONS TO BE CONFIRMED AND COORDINATED IN THE FIELD AND REMAINS RESPONSIBLE FOR VERIFICATION OF ALL QUANTITIES.
EDIFICE IS NOT RESPONSIBLE FOR ANY DEVIATION FROM THE CONTRACT DOCUMENTS. DEVIATIONS AND / OR SUBSTITUTIONS MUST
BE CLEARLY IDENTIFIED. APPROVAL OF ANY DEVIATIONS / SUBSTITUTIONS MUST BE MADE BY OWNER OR DESIGN TEAM.
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SUBMITTAL

Project
CMS Hidden Valley, Grier, Newell

Date
Tuesday, July 26, 2022

Mechanical Engineer

Optima Engineering

Mechanical Contractor

Superior Mechanical Systems Inc.
In accordance with Specification
SECTION 237412 SINGLE ZONE

PACKAGED ROOFTOP UNITS
Notes:

1. Rooftop Unit Curb Provided by Others
2. MERV 10 Filters to be field installed

3. Drain Pan is a sloped condensate drain pan made of a composite
non-corrosive material and shall comply with ASHRAE Standard 62.
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Unit Report For RTU-1, 48FC

Project: CMS Hidden Valley, Grier, Newell 07/26/2022
Prepared By: Paul Shelor 12:11PM
Unit Parameters Dimensions (ft. in.) & Weight (Ib.) ***
\Unit Model: 48FCTN2432M6-3X5C0| Unit Length: 11'9.5"
Unit Size: 24 (20 Tons) Unit Width: 7' 2.375"
|Volts-Phase-Hertz: 460-3-60] Unit Height: 3'11.75"
Heating Type: Gas ***  \Weights and Dimensions are approximate. Weight does not include roof
\Duct Cfg' Vertical Supply [ Vertical Return ‘ curbs, unit packaging, field installed accessories or factory

installed options. Approximate dimensions are provided primarily for

Stainless Steel, High Heat shipping purposes. For exact dimensions and weights, refer to appropriate

Two Stage Cooling/Single Circuit with Humidi-MizZer product data catalog.
Base Unit Weight (Does not include any accessories):
2000 Ib
Lines and Filters
Gas Line Size: 3/4
Condensate Drain Line Size: 3/4
Return Air Filter Type: Throwaway
Return Air Filter Quantity: 6
Return Air Filter Size: 20x25x 2

Selection includes construction throwaway filter into the base fan curve. This filter is not MERV Rated.

Unit Configuration
Condensate Overflow Switch
Std/Medium Static Option - Vertical Models
Al/Cu - Al/Cu - Louvered Hail Guard
SystemVu Controller
Enthalpy Ultra Low Leak Econo w/PE (cent) - Vertical Air Only
Hinged Access Panels and Powered Convenience Outlet
Non-Fused Disconnect
Standard Packaging
Humidi-MiZzer™ Adaptive Dehumidification System

Warranty Information
1-Year parts(std.)
5-Year compressor parts(std.)
15-Year heat exchanger - Stainless Steel(std.)
3-Year SystemVu Controller
Complete Unit 1st Year Carrier CCS Labor
Start-up, First Unit
Complete Unit Year 2-3 Parts Only

NOTE: Please see Warranty Catalog 500-089 for explanation of policies and ordering methods.

Ordering Information

Part Number Description Quantity
48FCTN24J2M6-3X5C0  |Rooftop Unit 1
Base Unit

Condensate Overflow Switch

Al/Cu - Al/Cu - Louvered Hail Guard

Hinged Access Panels and Powered Convenience Outlet

Non-Fused Disconnect

Humidi-MiZer™ Adaptive Dehumidification System

SystemVu controller, ULTRA LOW LEAK EconoMi$er2 enthalpy
economizer with centrifugal power exhaust.

Field Installed Accessories

20X25X2-M8-R-P6 20x25x2 MERV-8 replacement air filters 1
Z2S2-BNK ZS Standard 1
Packaged Rooftop Builder 1.68 Page 4 of 28
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Project: CMS Hidden Valley, Grier, Newell
Prepared By: Paul Shelor

Certified Drawing for RTU-1, 48FC

07/26/2022
12:11PM
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THIS DOCUMENT IS THE PROPERTY OF CARRIER CORPORATION
AND 1S DELIVERED UPON THE EXPRESS CONDITION THAT THE [SHoNISSION OF THESE DRAWINGS OR DOCUNENTS
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Certified Drawing for RTU-1, 48FC
Project: CMS Hidden Valley, Grier, Newell
Prepared By: Paul Shelor

07/26/2022
12:11PM
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THIS DOCUMENT IS THE PROPERTY OF CARRIER CORPORATION
AND 1S DELIVERED UPON THE EXPRESS CONDITION THAT THE
CONTENTS WILL NOT BE DISCLOSED OR USED WITHOUT CARRIER
CORPORATIONS WRITTEN CONSENT

SUBMISSION OF THESE DRAWINGS OR DOCUNENTS
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Certified Drawing for RTU-1, 48FC

Project: CMS Hidden Valley, Grier, Newell
Prepared By: Paul Shelor

07/26/2022
12:11PM
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Project: CMS Hidden Valley, Grier, Newell
Prepared By: Paul Shelor

Certified Drawing for RTU-1, 48FC

07/26/2022
12:11PM

STD UNIT CORNER CORNER CORNER CORNER 6
UNIT WEIGHT + | WEIGHT (A) | WEIGHT (B) | WEIGHT (C) | WEIGHT (D) o

LBS.| K6 LBS.| KG6. | LBS.| KG. | LBS.| K& LBS KG. X Y i
48FC24 2000 | 907 429 195 505 229 576 281 489 222 76 1/2 119431 46 [1168] 16 1/2 14191
4BFC28 | 2174 | 986 | 458 | 208 | 583 | 264 | 634 | 283 | 498 | 226 | 79 1/4 [2013] 45 [1143] 19 [483]

+ STANDARD UNIT WEIGHT IS WITH LOW GAS HEAT AND WITHOUT PACKAGING.

FOR OTHER OPTIONS AND ACCESSORIES,

REFER TO THE PRODUCT DATA CATALOG.

THIS DOCUMENT IS THE PROPERTY OF CARRIER CORPORATION
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Certified Drawing for RTU-1, 48FC

Project: CMS Hidden Valley, Grier, Newell 07/26/2022
Prepared By: Paul Shelor 12:11PM
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Project: CMS Hidden Valley, Grier, Newell
Prepared By: Paul Shelor

Performance Summary For RTU-1, 48FC

07/26/2022
12:11PM

Part Number:48FCTN24J2M6-3X5C0

ARI EER: 10.00
IEER (Max Cooling at Normal Cooling Design Mode): 145
Base Unit Dimensions
Unit Length: 1415 in
Unit Width: 86.4 in
Unit Height: 47.8 in
Base Unit Weight (Does not include any accessories): 2000 1Ib
Unit
Unit Voltage-Phase-Hertz: 460-3-60
Air Discharge: Vertical
Fan Drive Type: Vane Axial
[Actual Airflow: 8000 CFM]
Site Altitude: 0 ft
Cooling Performance
Condenser Entering Air DB: 95.0 F
Evaporator Entering Air DB: 80.0 F
Evaporator Entering Air WB: 67.0 F
Entering Air Enthalpy: 31.44 BTU/lb
Evaporator Leaving Air DB: 59.0 F
Evaporator Leaving Air WB: 571 F
Evaporator Leaving Air Enthalpy: 24.47 BTU/lb
Gross Cooling Capacity: 251.00 MBH
Gross Sensible Capacity: 181.20 MBH
Compressor Power Input: 20.70 kW
Coil Bypass Factor: 0.100
Heating Performance
Heating Airflow: 8000 CFM
Entering Air Temp: 700 F
Leaving Air Temp: 1075 F
Gas Heating Input Capacity: 320.0/400.0 MBH
Gas Heating Output Capacity: 260.0/324.0 MBH
Temperature Rise: 375 F
Thermal Efficiency (%): 81.0
Supply Fan
External Static Pressure: 0.75 inwg
Options / /Accessories Static Pressure
Humidi-MiZer Dehumidification System: 0.08 inwg
Economizer: 0.08 inwg
Power Exhaust: (Fan Data Includes Drop)
MERV-8 Filter Kit: 0.15 inwg
Total Application Static (ESP + Unit Opts/Acc.): 1.07 inwg
Fan RPM: 1894
Fan Power: 4.96 BHP
NOTE: Selected IFM RPM Range: 250 - 1930

Selection includes construction throwaway filter into the base fan curve. This filter is not MERV Rated.

Filter pressure drop assumes a clean filter and is intended to be an estimate based on available supplier data.
The actual pressure drop the unit experiences may vary due to alternate suppliers or filter loading over time.

Power Exhaust
Return Duct Static:

0.40

Max. Air to Exhaust:

4590

in wg
CFM

Packaged Rooftop Builder 1.68
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Performance Summary For RTU-1, 48FC

Project: CMS Hidden Valley, Grier, Newell 07/26/2022
Prepared By: Paul Shelor 12:11PM

Electrical Data

Voltage Range: 414 - 506
Compressor #1 RLA: 16
Compressor #1 LRA: 140
Compressor #2 RLA: 16
Compressor #2 LRA: 140
Indoor Fan Motor Type: MED
Indoor Fan Motor FLA: 3
Combustion Fan Motor FLA (ea): 03
Power Supply MCA: 54
Power Supply MOCP (Fuse or HACR): 60
Disconnect Size FLA: 58
Disconnect Size LRA: 310
Electrical Convenience Outlet FLA (based on unit line voltage): 2.2
Power Exhaust [Motor Qty / FLA(ea motor)]: 2/3.1
Outdoor Fan [Qty / FLA (ea)]: 4/0.9

NOTE: Convenience outlet must be field connected to the line/load side of the unit disconnect per local code.

Control Panel SCCR: 5kA RMS at Rated Symmetrical Voltage

Acoustics
Sound Power Levels, db re 10E-12 Watts

Discharge Inlet Outdoor

63 Hz 94.2 94.4 95.6

125 Hz 88.5 77.5 87.5

250 Hz 81.1 71.3 84.2

500 Hz 80.5 63.6 84.2
1000 Hz 75.1 58.2 81.7
2000 Hz 73.3 54.2 77.9
4000 Hz 73.0 47.6 73.2
8000 Hz 64.9 36.1 66.3
A-Weighted 82.6 70.8 87.0

Advanced Acoustics

Advanced Accoustics Parameters

1. Unit height above ground: 30.0 ft
2. Horizontal distance from unit to receiver. 50.0 ft
3. Receiver height above ground: 5.7 ft
4. Height of obstruction: 0.0 ft
5. Horizontal distance from obstruction to receiver...._0.0 ft
6. Horizontal distance from unit to obstruction:__..____ 0.0 ft

Detailed Acoustics Information

Packaged Rooftop Builder 1.68 Page 11 of 28
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Prepared By: Paul Shelor

Performance Summary For RTU-1, 48FC

Project: CMS Hidden Valley, Grier, Newell

07/26/2022
12:11PM

Octave Band Center Freq. Hz 63 |125[250(500| 1k | 2k | 4k | 8k | Overall

A 95.6(87.5(84.2(84.2|81.7|77.9|73.2|66.3]96.9 Lw

B 69.4(71.4(75.6(81.0(81.7|79.1|74.2|65.2|86.5 LWA

C 63.2]55.1(51.8(51.8]49.3|45.5|40.8(33.9(64.5 Lp

D 37.0[39.0(43.2(48.6|49.3|46.7|41.8|32.8|54.1 LpA
Legend

A Sound Power Levels at Unit's Acoustic Center, Lw

B A-Weighted Sound Power Levels at Unit's Acoustic Center, LWA

C Sound Pressure Levels at Specific Distance from Unit, Lp
D A-Weighted Sound Pressure Levels at Specific Distance from Unit, LpA

Calculation methods used in this program are patterned after the ASHRAE Guide; other ASHRAE Publications and the AHRI
Acoustical Standards. While a very significant effort has been made to insure the technical accuracy of this program, it is assumed
that the user is knowledgeable in the art of system sound estimation and is aware of the tolerances involved in real world acoustical
estimation. This program makes certain assumptions as to the dominant sound sources and sound paths which may not always be
appropriate to the real system being estimated. Because of this, no assurances can be offered that this software will always generate
an accurate sound prediction from user supplied input data. If in doubt about the estimation of expected sound levels in a space, an
Acoustical Engineer or a person with sound prediction expertise should be consulted.
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Guide Specification for RTU-1, 48FC

Project: CMS Hidden Valley, Grier, Newell

Prepared By: Paul Shelor

07/26/2022
12:11PM

Packaged Rooftop Builder 1.68
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Guide Specification for RTU-1, 48FC

Project: CMS Hidden Valley, Grier, Newell 07/26/2022
Prepared By: Paul Shelor 12:11PM

Note about this specification:

This specification is in the “Masterformat” as published by the Construction Specification Institute. Please feel free to copy this specification directly into
your building spec.

GasHeat/Electric Cooling Packaged Roof-top

HVAC Guide Specifications
SizeRange: 17.5to027.5Nominal Tons
Carrier Model Number: 48FC*20-30
(2306 80) Schedulesfor Decentralized HVAC Equipment
(2306 80.13) Decentralized Unitary HVAC Equipment Schedule
(2306 80.13.A.) Rooftop unit (RTU) schedule:
1  Scheduleisperthe projectspecificationrequirements.
(2307 16) HVAC equipmentinsulation
(2307 16.13) Decentralized, Rooftop Units:
(2307 16.13.A.) Evaporatorfan compartment:

2 Interior cabinetsurfaces shall beinsulated with a minimum 1/2 in. thick, minimum 1 1/2 Ib density, flexible fiberglass
insulation bonded with aphenolic binder, neoprene coated onthe air side.

2 Insulationand adhesive shallmeet NFPA90A requirements for flame spread and smoke generation.
(230716.13.B.) GasHeatCompartment;
3 Aluminumfoil-facedfiberglassinsulation shallbe used.
3 Insulationandadhesive shallmeetNFPA 90A requirements for flame spread and smoke generation.
(2309 13) Instrumentation and control devices for HVAC
(230913.23) Sensorsand Transmitters
(230913.23.A.) Thermostats
4. Thermostatmust
a energize both“W”and“G”when calling for heat.
b.  havecapabilitytoenergize 1 or 2 stages of cooling, and 2 different stages of heating.
¢ include capability for occupancy scheduling.
(2309 23) DirectDigital Control systemfor HVAC
(230923.13) Decentralized, Rooftop Units:
(230923.13.A.) SystemVu™ intelligentintegrated Direct Digital Control (DDC) shall provide:

1 Integrated unitoperation for comfort cooling, heating ventilation as well as all monitoring, recording and reporting
capabilities. Controller shall also provide diagnostics and alarms ofabnormal unitoperation through the controller.
Controller shall have an intuitive user display and be able to be used in astandalone operation or via building automation
system(BAS).

2 Quick UnitStatus LEDs of: RUN —meaning allsystems are go, ALERT —thatindicates there is currently a non-critical
issue with the unit, like filtersneed to be replacedand FAULT —thatindicates the unithas a criticalissue and will possibly
shutdown.
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3 Sixlarge navigation keys foreasyaccess. Navigation keys shall consist of: TEST, BACK, ENTER, and MENU along with

10.

14,
15
16.

17.
18.

UP and DOWN arrows.

Fullback lituser display with 4 line by 30-character text capabilities. Display menu shall be designed to provide guided
major menus and sub menus main menus provided below:

a  ShutdownUnit

o

RunStatus
Settings
Alerts/Faults

Service

-~ O QO 0O

Inputs
Outputs
USB

°5 @

The capability for standalone operation with conventional thermostat/sensor oruse with building automation systems (BAS)
of Carrier i-Vu®, BACnet MS/PT and Carrier Comfort Network® (CCN)systems. No specialmodules orboards are
required forthese capabilities. Has the capability to work with Equipment Touch™ and System Touch™ devicesand ZS
Sensors.

The ability toread refrigerantpressures atdisplay or via BAS network of Discharge Pressure and Suction Pressure. The
need fortraditional refrigerantgagesis notrequired.

USB Data Port for flash driveinteraction. This will allow the transfer ofdata for uploads, downloads, perform software
upgrades, back-up andrestore dataandfile transfer datasuch as componentnumber of startsand runhours.

Reverse Rotation Protection of compressorsiffield three phase wiring is misapplied.
Provide Service Capabilities of;

b. Autoruntest

Manualruntest

Componentrunhoursandstarts

Commissioningreports

Datalogging

- o O Q2 O

Alarm history

Economizer control and diagnostics. Set up economizer operation, receive feedback from actuator. Also meets the most
recent California Title 24, ASHRAE 90.1 and IECC Fault Detection and Diagnostic (FDD) requirements.

Unitcooling operation downto 40°F (4°C).

Controller shall have easy access connections around the controller perimeter area and consist of Mate-N-Lok, terminal
blockand RJ style modularjack connections.

365dayrealtime clock, 20 holiday schedules along with occupied and unoccupied scheduling.
Auto-Recognition for easyinstallation and commissioning of devices like economizers, space sensors etc.
A5°Ftemperature difference between cooling and heating set pointsto meet the latest ASHRAE 90.1 Energy Standard.

Containreturn airsensor, supply airsensor and outdoor airsensor to help monitor and provide data for the unit comfort
operation, diagnosticandalarms.

Use of Carrier'sfield accessory hand-held Navigator ™ display, Equipment Touchand System Touch devices.

Units with the factory-installed Humidi-MiZer® system option are capable of providing multiple modes of improved
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dehumidification as a variation ofthe normal cooling cycle.

Supply Air Tempering control operates the gas or electric heat to maintain a minimum supply airtemperature during
conditions where very cold outdoor aircauses the supply airtemperature to fall below the configured Supply Air
Tempering Setpoint. This occurs during periodswhere DCV is active and increasing the amount of outdoor air or incases
where the system is operating at very low airflow and the calculated economizer position hasincreased to maintain a
constantventilationrate.

Demand limiting in SystemVu™ is achieved through set pointexpansion. The systems heating and cooling set points are
expanded insteps or levels. The degree to which the set points may be expanded is defined by the 6 demand level offsets
andthe 2commanded demand limitlevels.

3-yearlimited partwarranty.

(2309 33) Electricand Electronic Control System for HVAC
(2309 33.13) Decentralized, Rooftop Units:
(230933.13.A.) General:

1

5

Shall be complete with self-contained low-voltage control circuit protected by aresettable circuitbreaker on the 24-v
transformer side. Transformer shallhave 75VA capability.

Shall utilize color-coded wiring.

Shallinclude a Unit Control Board to conveniently and safely provide connection points for vital control functions such as:
smoke detectors, phase monitor, gas controller, economizer, thermostat, DDC control options, and low-and high-pressure
switches. Controller shall also provide an intuitive means to adjust the indoor fanspeed through a simple switch and pot
adjustmentdesign.

The heatexchanger shall be controlled by anintegrated gas controller (IGC) microprocessor. See gas heat section of this
specification.

Unitshallinclude aminimum of one 8-pin screw terminal connection board for connection of control wiring.

(230933.13.B.) Safeties:

2 Compressorover-temperature, over-current. Highinternal pressure differential.
3 Lowpressureswitch.
a  Lowpressure switch shalluse different color wire than the high-pressure switch. The purpose is toassist the installer
and service technicianto correctly wire and or troubleshoot the rooftop unit.
4. Highpressure switch.
b. Highpressure switch shall use different color wire than the low-pressure switch. The purpose is toassist the installer
and service technicianto correctly wire and or troubleshoot the rooftop unit.
5  Mixedairautore-settemperature switch.
¢.  Whenreturn airtemperatures get the critical point that can cause compressor reliability issues, this switch will shut
down compression only untilthe temperature raise accordingly. Switch opens at60°F (16°C) and closes at 65°F (18°C).
6.  Automaticreset, motorthermal overload protector.
6.  Heating section shall be provided with the following minimum protections:
b.  Hightemperature limitswitches.
¢.  Induceddraftmotorspeedsensor.
d.  Flamerolloutswitch.
Flame proving controls.
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(230993) Sequence of Operationsfor HVAC Controls
(230993.13) Decentralized, Rooftop Units:
(230993.13.A.) INSERT SEQUENCE OF OPERATION

(234013) Panel AirFilters
(234013.13) Decentralized, Rooftop Units:
(234013.13.A.) Standardfilter section:

A WO P

Shall consist offactory installed, low velocity, disposable 2 in. thick fiberglass filters of commercially available sizes.
Unitshalluse only onefilter size. Multiple sizes are notacceptable.
Filters shallbe accessible through adedicated, weathertightaccess panel.

Four-inch filter capabilities shall be capable with pre-engineered and approved Carrier filter track field installed accessory.
Thiskitrequires field furnishedfilters.

(238119) Self-Contained Air Conditioners
(238119.13) Small-Capacity Self-Contained Air Conditioners:
(238119.13.A.)General:

2

Outdoor, rooftop mounted, electrically controlled, heatingand cooling unit utilizing a fully hermetic scrollcompressors for
cooling duty and gas combustion for heating duty.

Factory assembled, single-piece heating and cooling rooftop unit. Contained within the unitenclosure shall be all factory
wiring, piping, controls, and special features required prior tofield start-up.

Unitshalluse Puron® (R-410A) refrigerant.
Unitshallbe installed in accordance with the manufacturer’sinstructions.

Unitmustbe selected andinstalled incompliance withlocal, state, and federal codes.

(238119.13.B.) Quality Assurance:

3
4
5
6.
8
7.
8
9
10.

1
i

13.

Unitmeets latest ASHRAE 90.1 minimum efficiency requirements.
Unitshallberatedinaccordance with AHRI Standards 340/360.
Unitshall be designedto conformto ASHRAE 15.

Unit shall be UL-tested and certified inaccordance with ANSI Z21.47 Standards and UL-listed and certified under
Canadian standards as atotal package for safety requirements.

Insulation and adhesive shallmeetNFPA 90A requirements for flame spread and smoke generation.

Unitcasing shall be capable of withstanding 500-hour salt spray exposure per ASTM B117 (scribed specimen).
Unitshallbe designed in accordance with ISO 9001 and shall be manufactured in afacility registered by ISO 9001:2015.
Roof curb shallbe designed to conformto NRCA Standards.

Unit shall be subjected to a completely automated runtest onthe assembly line. The data foreach unit will be stored atthe
factory and mustbe available uponrequest.

Unitshallbe designedinaccordance with UL Standard 60335-2-40, including tested to withstand rain.

Unit shall be constructed to preventintrusion of snow andtested to prevent snow intrusion into the control box up to 40
mph.

Unitshake testedtoassurancelevel 1, ASTM D4169to ensure shipping reliability.

(238119.13.C.) Delivery, Storage, and Handling:
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4. Unitshallbe stored and handled per manufacturer'srecommendations.
5 Liftedbycranerequires either shippingtop panel or spreader bars.
6.  Unitshallonly be stored or positionedinthe upright position.
(238119.13.D.) Project Conditions:
5 Asspecifiedinthe contract.
(238119.13.E.) Operating Characteristics:

6.  Unit shall becapable ofstarting and running up to 125°F (52°C) ambient outdoor temperature meeting maximum load
criteriaof AHRI Standard 210/240 or 340/360 at£10% voltage.

6.  Compressor with standard controls shall be capable of operation down to 40°F (4°C) or 0°F (—18°C) outdoor temperatures.
Accessory winter start kit isnecessary if mechanically cooling atambienttemperatures down to 25°F (—4°C) or 0°F
(-18°C).

7. Unitshalldischarge supply air vertically or horizontally as shown on contractdrawings.

7. Unitshallbe factory configured for vertical supply and return configurations or horizontal supply and return configurations.
Dedicated models provided with no special air conversion kits required.

(238119.13.F.) Electrical Requirements:
7. Mainpower supplyvoltage, phase, and frequency must match those required by the manufacturer.
(238119.13.G.) UnitCabinet:

8  Unitcabinet shall be constructed of galvanized steel and shall be bonderized and coated with aprepainted baked enamel
finishonallexternally exposed surfaces.

7. Unitcabinet exterior paintshall be: filmthickness, (dry) 0.003 inches minimum, gloss (per ASTM D523, 60°F/16°C): 60,
Hardness: H-2H Pencilhardness.

8  Evaporator fan compartment interior cabinetinsulation shall conform to AHRI Standards 340/360 minimum exterior sweat
criteria. Interiorsurfaces shall beinsulated with a minimum 1/2 in. thick, 1 Ib.density, flexiblefiberglassinsulation,
neoprene coated onthe air side. Aluminumfoil-facedfiberglass insulation shallbe usedin the gas heatcompartment.

8  Base of unitshallhave aminimum of fourlocations forthru-the-base gas and electrical connections (factory-installed or
field-installed), standard.

9. Base Rail:
Unitshall have baserails onaminimum of 2 sides.

a
b.  Holesshallbe providedinthe baserails forrigging shackles to facilitate maneuvering and overheadrigging.

o

Holes shall be provided in the base rail for moving the rooftop by fork truck.
d. Baserailshallbe aminimumof 16 gagethickness.

8  Condensatepanandconnections:
b.  Shallbeaslopedcondensate drain panmade of acorrosionresistant material.
¢.  Shallcomplywith ASHRAE Standard 62.

d. Shalluse a 3/4 in. 14 NPT drain connection, possible either through the bottom or side ofthe drain pan. Connection
shallbe made permanufacturer'srecommendations.

©

Toppanel:
¢.  Shallbeamulti-top panellinked with watertight flanges and locking systems.
10.  GasConnections:

d. Allgas piping connecting to unitgas valve shall enter the unitcabinet at a single location onside of unit (horizontal
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plane).

1. Electrical Connections:

e
d.

Allunit powerwiring shall enter unit cabinet ata single, factory prepared, knockout location.
Thru-the-base capability.

Thru-the-base provisions/connections are available as standard with every unit. When bottom connections are
required, field furnished couplings are required.

No base pan penetration, otherthanthose authorized by the manufacturer, is permitted.

12.  Componentaccesspanels(standard):

a
b.

e

e
e
f.

Cabinetpanels shall be easily removable for servicing.
Unitshallhave large removable, filter access panel.

Panels covering control box, indoor fan, indoor fan motor, gas components (where applicable), and compressors shall
have molded composite handles.

Handles shallbe UV modified, composite. They shall be permanently attached and recessedinto the panel.
Screws onthe vertical portion of allremovable access panel shallengage into heat resistant, molded composite collars.

Collarsshallbe removable and easily replaceable using manufacturerrecommended parts.

(238119.13.H.) GasHeat:
1  General

a
C.
f.

Heatexchanger shallbe aninduced draft design. Positive pressure heat exchanger designs shallnotbe allowed.
Shallincorporate adirect-sparkignition system and redundant main gas valve.

Gassupply pressure atthe inletto the rooftop unitgas valve must match that required by the manufacturer.

2 Theheatexchangershallbe controlled by anintegrated gas controller IGC) microprocessor.

b.
b.

g.

IGC board shall notify users of fault using an LED (light-emitting diode).
The LED shall be visible without removing the controlbox access panel.

IGC board shall contain algorithms that modify evaporator fan operation to prevent future cycling on hightemperature
limit switch.

Unit shall be equipped with anti-cycle protection with one short cycle on unit flame rollout switch or 4 continuous
shortcycles onthe high temperature limit switch. Faultindication shallbe made usingan LED.

3 StandardHeatExchangerconstruction:

C.

g.

Heatexchanger shall be of the tubular-section type constructed of aminimum of 20-gage steel coated with anominal
1.2 milaluminum-silicone alloy for corrosionresistance.

Burners shall be of the in-shottype constructed of aluminum-coated steel.

Burners shallincorporate orifices for rated heat output up to 2000 ft (610 m) elevation. Additional accessory kits may
be requiredforapplications above 2000 ft (610 m) elevation, depending onlocal gas supply conditions.

Each heatexchangertube shall contain multiple dimples forincreased heating effective-ness.

4. Optional Stainless SteelHeat Exchanger construction:

d.  Useenergysaving, direct-sparkignition system.
d. Usearedundantmaingasvalve.
d.  Burnersshallbe ofthein-shottype constructed of aluminum-coated steel.
d.  Allgaspiping shall enter the unit cabinet at a single location on side of unit (horizontal plane).
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g.
g.

The optional stainless steel heat exchanger shall be of the tubular-section type, constructed of aminimum of 20-gage
type409stainlesssteel.

Type 409 stainless steel shallbe usedin heatexchangertubes and vestibule plate.

Complete stainless steelheatexchanger allows for greater application flexibility.

5 Induced draft combustion motor and blower

(S
(S
(S
(S

e

Shallbe adirect-drive, #ingle inlet, forward-curved centrifugal type.

Shall be made from steel with a corrosion resistantfinish.
Shallhave permanently lubricated sealed bearings.
Shallhaveinherentthermal overload protection.

Shallhave anautomaticresetfeature.

(238119.13.1.) Cails:
1  Standard Aluminum Fin-Copper Tube Coils:

a

Standard evaporator and condenser coils shall have aluminum lanced plate fins mechanically bonded toseamless
internally grooved copper tubes with all joints brazed.

Evaporator coils shall be leaktested to 150 psig, pressure tested to 450 psig, and qualified to UL 1995 bursttest at
1775psig.

Condenser coils shall be leak tested to 150 psig, pressure tested to 650 psig, and qualified to UL 1995 bursttest at
1980 psig.

2 Optional Pre-coated aluminum-fincondenser coils:

b.

Shallhave adurable epoxy-phenalic coating to provide protection in mildly corrosive coastal environments.

Caoating shall be applied to the aluminum fin stock prior to the fin stamping process tocreate an inert barrier between
the aluminumfinand coppertube.

Epoxy-phenoalic barrier shallminimize galvanic action between dissimilar metals.

Corrosion durability of fin stock shall be confirmed through testing to be noless than 1000 hours saltspray per ASTM
B117-90.

Corrosion durability of fin stock shall be confirmed through testing to have no visible corrosion after 48 hour
immersioninaroomtemperature solution of 5% salt, 1% acetic acid.

Fin stock coating shall pass 2000 hours ofthe following: one week exposure inthe prohesion chamber followed by one
week ofaccelerated ultraviolet lighttesting. Prohesion chamber: the solution shall contain 3.5% sodium chloride and
0.35% ammonium sulfate. The exposure cycle is one hour of salt fogapplication atambient followed by one hour
dryingat95°F (35°C).

3 Optional Copper-finevaporatorand condenser coils:

C.

C.

C.

Shallbe constructed of copper fins mechanically bonded to coppertubes and coppertube sheets.
Galvanizedsteeltube sheetsshallnotbe acceptable.

A polymer strip shall prevent coilassembly from contacting the sheet metal coil pan to minimize potential for galvanic
corrosion between coiland pan.

4.  Optional E-coated aluminum-fin evaporator and condenser coils:

d. Shallhave a flexible epoxy polymer coating uniformly applied to all coil surface areas without material bridging
betweenfins.
d.  Coatingprocess shallensure complete coilencapsulation oftubes, finsand headers.
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h.

Colorshallbe high gloss black with gloss per ASTM D523-89.
Uniform dry filmthickness from 0.8 to 1.2 mil on all surface areas including fin edges.

Superior hardness characteristics of 2H per ASTM D3363-92A and crosshatch adhesion of 4B-5B per ASTM D3359-
93.

Impactresistance shallbeupto 160in. b. (ASTM D2794-93).

Humidity and water immersion resistance shall be up to minimum 1000 and 250 hours respectively (ASTM D2247-92
and ASTM D870-92).

Corrosion durability shall be confirmed throughtesting to be no less than 1000 hours salt spray per ASTM B117-90.

(238119.13.J.) Refrigerant Components:

1  Refrigerantcircuitshallinclude the following control, safety, and maintenance features:

a

e

e

Thermostatic Expansion Valve (TXV)shall help provide optimum performance across the entire operating range. Shall
containremovable power elementto allow change out of power elementand bulb withoutremoving the valve body.

Refrigerantfilter drier— Solid core design.

Service gage connections onsuctionanddischargelines.

2  Compressors:

-~ T

=

Unitshalluse twotandem scroll compressors on single independentrefrigeration circuit.
Units shallhave single circuitand two stage cooling and contain two dual stage compressors.
Evaporator coils shall be afull active designto help better control comfortlatentremoval.
Compressor motors shallbe cooled by refrigerant gas passing through motorwindings.
Compressors shallbe internally protected from high discharge temperature conditions.

Compressors shall be protected from anover-temperature and over-amperage conditions by an internal, motor
overloaddevice.

Compressor shallbe factory-mounted onrubbergrommets.
Compressor motors shallhave internal line break thermal, current overload and high-pressure differential protection.

Crankcase heaters shall not berequired for normal operating range, unlessrequired by the manufacturer due to
refrigerantcharge limits.

(238119.13.K.) Return Air Filter Section:

o~ W N P

Filters accessis specified in the unit cabinet section of this specification.

Filters shall be heldin place by a pivotingfilter tray, facilitating easy removal and installation.
Shall consist of factory installed, low velocity, throw-away 2 in. thick fiberglass filters.

Filters shall be standard, commercially available sizes.

Only one size filter per unitis allowed.

(2381 19.13.L.) Evaporator Fan and Motor with EcoBlue ™ Technology:

2 DirectDrive Evaporatorfan motor:

a  Shallbean ECMmotordesign.
b.  Shallhave permanentlylubricated bearings.
¢.  Shallhaveinherentautomatic-resetthermal overload protection.
d.  Shallhave slowrampuptospeedcapabilities.
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J-

Shallrequire nofan/motor belts for operation, adjustments and or initial fan speed setup.

Fan DCvoltage set up on Unit Control Board can eliminate theneed ofremoval of bloweraccess door, required on
conventional beltdrive systems.

Shallbeinternally protected from electrical phase reversaland loss.

2 EvaporatorFan:

b.

-~ D o

k
i

Shall be easily set with dedicated selection switch and adjustment pot on unit control board or through SystemvVu™
controller.

Shall provide two stage cooling capacity control, the indoor fanspeed is automatically controlled to meet the code-
compliant<66% low fan speed and 100% at full fan speed operation.

Blower fan shall be a Vane Axial fan design with 75% less moving parts than a conventional beltdrive system.
Shallbe constructed of a castaluminum stator and high impact composite material on stator, rotor and air inlet casing.
Shallbe apatented designwith a corrosionresistantmaterial and dynamically balanced.

Shall have slow ramp up to speed capabilities to help reduce sound and comfortissues typically associated with single
speedbeltdrive systems.

Units shall containtwo separate vane axial fanassemblies.

Shallbe aslide outdesign with removal of afew support brackets.

3 Shallinclude an easily accessible Unit Control Board to conveniently and safely provide connection points for vital control
functions such as: smoke detectors, phase monitor, gas controller, economizer, thermostat, DDC control options, and low,
high and mixed airtemperature switches. Controller shall also provide an intuitive means to adjust the indoor fanspeed
througha simple switch and potadjustmentdesign.

(238119.13.M.) Condenser Fansand Motors:

1  Condenserfanmotors:

a
C.
C.
f.

Shallbe atotally enclosed motor.
Shalluse permanently lubricated bearings.
Shallhaveinherentthermal overload protection with anautomatic resetfeature.

Shalluse ashaft-downdesignonallsizes.

2 CondenserFans:

br  Shallbeadirect-driven propeller typefan.

b.

Shall have galvalum blades riveted to steel spider that have corrosion-resistant properties and shall be dynamically
balanced.

(238119.13.N.) Special Features Optionsand Accessories:

1  Integrated EconoMi$er® IV, EconoMi$er2, and EconoMi$er X Low Leak rate models. (EconoMiser 1V is only available as
afield-installed accessory—this design only allows single speed fan operation.)

a Integrated, gear driven opposing modulating blade design type capable of simultaneous economizer and compressor
operation.

¢.  Independentmodules forvertical or horizontal return configuration shall be available. Vertical return modules shall be
available as afactoryinstalled option.

d.  Damperblades shall be galvanized steel with composite gears. Plastic or composite blades onintake orreturn shall not
beacceptable.

g. Shallinclude allhardware and controls to provide free cooling with outdoor airwhentemperature and/or humidity are
below setpoints.
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g. Shall be equipped with gear drivendampers for both the outdoor ventilation air and the return air for positive air
stream control.

m  Standardleakrate shall be equippedwith dampers notto exceed 2% leakage at 1 in. wg pressure differential.
. Economizercontrolleron EconoMi$er IV models shall be Honeywell W7212 that pro-vides:
1) Combined minimumand DCV maximum damper position potentiometers with compressor staging relay.
2  Functionswith solid-state analog enthalpy or dry bulb changeover control sensing.

3) LEDindicators for:when free cooling is available, when module is in DCV mode, whenexhaust fan contact is
closed.

k. Economizer controller on EconoMi$er X models shall be the Honeywell W7220that provides:
2  2-lineLCDinterface screenfor setup, configuration and troubleshooting.

3)  On-board Fault Detection and Diagnostics (FDD) thatsenses and alerts when the economizer is notoperating
properly, per California Title 24, ASHRAE 90.1and IECC.

4)  Sensorfailureloss of communicationidentification.

4)  Automatic sensordetection.

5  Capabilitiesforusewith multiple-speed or single speedindoor fan systems.
6)  Utilizedigital sensors: Dry bulb and Enthalpy.

j Economizer controller on EconoMi$er 2 models with SystemVu™ controls shall be a 4 to 20mA design controlled
directly by the controller. SystemVu controller meets California Title 24, ASHRAE 90.1 and IECC Fault Detection
and Diagnostic (FDD) requirements.

j- Shallbe capable ofintroducing up to 100% outdoor air.

k. Shall be equipped with abarometric reliefdampercapable of relieving up to 100% return air and contain seals that
meetASHRAE 90.1 requirements.

. Shallbedesignedto close damper(s) during loss-of-power situations with spring return builtinto motor.

m  Dry bulboutdoor airtemperature sensor shall be provided as standard. Enthalpy sensor is also available on factory-
installed economizers only. Outdoor air sensor setpoint shall be adjustable and shallrange from 40°F to 100°F (4°C to
38°C). Additional sensor options shall be available as accessories.

n.  Theeconomizer controller shallalso provide control of anaccessory power exhaust unit function. Factory set at 100%,
witharange of 0% to 100%.

0. Theeconomizer shall maintain minimum airflow into the building during occupied period and provide design
ventilationrate for full occupancy.

p. Dampersshallbe completely closedwhenthe unitisinthe unoccupied mode.

Economizer controller shallaccept a 2 to 10 Vdc CO2sensor input for IAQ/DCV control. In this mode, dampers shall
modulate the outdoor air damperto provide ventilation based onthe sensorinput.

r.  Compressor lockouttemperature on W7220 control is adjustable from—45°F to 80°F (—43°C to 27°C), set at afactory
defaultof 32°F (0°C). W7212 control opens at 35°F (2°C) and closes at 50°F (10°C).

s.  Actuatorshallbedirectcoupledtoeconomizergear. Nolinkage arms or control rods shall be acceptable.

t.  Economizer controller shall provide indications when in free coolingmode, in the DCV mode, or the exhaust fan
contactis closed.

2 Integrated EconoMi$er®2, and EconoMi$er X Ultra Low Leak rate models.

a Integrated, gear driven opposing modulating blade design type capable of simultaneous economizer and compressor
operation.
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b.  Independentmodules for vertical or horizontal return configuration shall be available. Vertical return modules shall be

D
2

3

6

available as afactoryinstalled option.

Damper blades shall be galvanized steel with composite gears. Plastic or composite blades onintake or return shall not
beacceptable.

Shallinclude allhardware and controls to provide free cooling with outdoor airwhentemperature and/or humidity are
below setpoints.

Shall be equipped with gear drivendampers for both the outdoor ventilation air and the return air for positive air
stream control.

Ultra-Low Leak design meets California Title 24 section 140.4 and ASHRAE 90.1 requirements for 4 cfm persqg. fton
the outside air dampers and 10 cfm per sq. ftonthe returndampers.

Economizer controller on EconoMi$er X models shall be the Honeywell W7220that provides:
2-line LCD interface screenfor setup, configuration and troubleshooting.

On-board Fault Detection and Diagnostics (FDD) thatsenses and alerts when the economizer is notoperating
properly, per California Title 24, ASHRAE 90.1and IECC.

Sensor failure loss of communicationidentification.
Automatic sensor detection.

Capabilities for use with multiple-speedindoor fan systems.
Utilize digital sensors: Dry bulb and Enthalpy.

Economizer controller on EconoMi$er 2 models with SystemVu™ controls shall be a 4-20mA design controlled
directly by the controller. SystemVu controller meets California Title 24, ASHRAE 90.1 and IECC Fault Detection
and Diagnostic (FDD) requirements.

Shallbe capable ofintroducing up to 100% outdoor air.

Shall be equipped with abarometric reliefdamper capable of relieving up to 100% return air and contain seals that
meetASHRAE 90.1 requirements.

Shall be designedto close damper(s) during loss-of-power situations with spring return builtinto motor.

Dry bulb outdoor airtemperature sensor shall be provided as standard. Enthalpy sensor is also available on factory-
installed economizers only. Outdoor air sensor setpoint shall be adjustable and shallrange from 40°F to 100°F (4°C to
38°C). Additional sensor options shall be available as accessories.

The economizer controller shall also provide control of anaccessory power exhaust unit function. Factory set at 100%,
witharange of 0% to 100%.

The economizer shall maintain minimum airflow into the building during occupied period and provide design
ventilationrate for full occupancy.

Dampers shallbe completely closed whenthe unitisinthe unoccupied mode.

Economizer controller shallaccept a 2 to 10 vdc CO2sensor input for IAQ/DCYV control. In thismode, dampers shall
modulate the outdoor air damperto provide ventilation based onthe sensorinput.

Compressor lockouttemperature on W7220 control is adjustable from —45°F to 80°F (—43°C to 27°C), set at afactory
defaultof 32°F (0°C). W7212 control opens at 35°F (2°C) and closes at 50°F (10°C).

Actuator shall be directcoupledto economizer gear. Nolinkage arms or control rods shallbe acceptable.

Economizer controller shall provide indications when in free coolingmode, in the DCV mode, or the exhaust fan
contactis closed.

3 Two-Position Damper (Field-installed only):

a

Damper shall be a Two-Position Damper. Damper travel shall be from the fullclosed position to the field adjustable
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%-openset-point.

b.  Dampershallinclude adjustable dampertravel from 25%to 100% (full open).

¢.  Dampershallinclude single or dual blade, gear driven dampers and actuator motor.

d.  Actuatorshallbe directcoupledto damper gear. No linkage arms or control rods shall be acceptable.

e Damperwilladmitupto 100% outdoor air for applicable rooftop units.

f.  Dampershall close uponindoor (evaporator) fan shutoffand/or loss of power.

n.  Thedamperactuator shall plug intothe rooftop unit's wiring harness plug. No hard wiring shall be required.

m Outside air hood shall include aluminumwater entrainmentfilter.
4. Manualdamper (Field-installed only):

b.  Manualdamper package shall consist of damper, air inletscreen, and rain hood which can be preset to admit up to 25
or50% outdoor air for year-round ventilation.

5  Humidi-MiZer® Adaptive Dehumidification System:

¢ The Humidi-MiZer Adaptive Dehumidification System shall be factory installed and shall provide greater
dehumidification of the occupied space by twomodes of dehumidification operations in addition to its normal design
coolingmode:

1)  Subcooling mode further sub cools the hot liquid refrigerant leaving the condenser coilwhen bothtemperature and
humidity inthe space are not satisfied.

2 Hotgasreheatmode shall mix a portion of the hotgas from the discharge of the compressor with the hot liquid
refrigerantleaving the condenser coil to create atwo-phase heat transfer in the system, resulting in aneutral leaving
airtemperature when only humidity inthe spaceis not satisfied.

3  Includeslowambientcontroller.
6. LowAmbientControl Package:

a  Controller shall control coil head pressure by condenser fanspeed modulation orcondenser fan cycling and wind
baffles.

b.  Shallconsist of solid-state control and condenser coil temperature sensor to maintain condensing temperature between
90°F (32°C)and 110°F (43°C) atoutdoor ambienttemperatures down to 0°F (—18°C).

7. Propane Gas ConversionKit:

b.  Package shall contain all the necessary hardware and instructions to convert a standard natural gas unit foruse with
liquefied propane, upto 2000ft (610 m) elevation.

¢ Additional accessory kits may be required for applications above 2000 ft (610 m) elevation.
8  CondenserCoil Hail Guard Assembly:
¢ Shallprotectagainstdamage fromhail.
d.  Shallbe eitherhood style orlouvered.
€  Unit-Mounted, Non-Fused Disconnect Switch:
d.  Switchshallbefactoryinstalled, internally mounted.
e National Electric Code (NEC) and UL approved non-fused switch shall provide unit power shutoff.
¢.  Shallbeaccessiblefrom outside the unit.
d.  Shallprovide local shutdown and lockout capability.
e Sizedonlyfortheunitasordered fromthefactory. Does notaccommodate field-installed devices.

10. Convenience Outlet:
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e Poweredconvenienceoutlet.

1)  Outletshallbe poweredfrom mainline powerto the rooftop unit.

2)  Outletshall be powered from line side or load side ofdisconnect by installing contractor, as required by code. If
outlet ispowered from load side of disconnect, unitelectrical ratings shallbe UL certified and rated for additional
outletamperage.

3)  Outletshall befactory-installed and internally mounted with easily accessible 115-vfemale receptacle.

4)  Outletshall befactory-installed and internally mounted with easily accessible 115-vfemale receptacle.

5  Voltagerequiredtooperate convenience outletshall be provided by afactory installed step-downtransformer.

6)  Outletshallbe accessible from outside the unit.

7)  Outletshallinclude afield installed “Wetin Use” cover.

b.  Factory-Installed Non-Powered convenience outlet.

2  Outletshallbe poweredfromaseparate 115/120v power source.

2  Atransformershallnotbeincluded.

4)  Outletshall befactory-installed and internally mounted with easily accessible 115-vfemale receptacle.

5  Outletshallinclude 15amp GFlreceptacles withindependentfuse protection.

6)  Outletshallbe accessible fromoutside the unit.

7)  Outletshallinclude afield installed “Wetin Use” cover.

¢.  Field-Installed Non-Powered convenience outlet.

3)  Outletshallbe poweredfromaseparate 115/120v power source.

3)  Atransformershallnotbeincluded.

3)  Outletshallbefield-installed and internally mounted with easily accessible 115-vfemale receptacle.

6)  Outlet shallinclude 20-amp GFlreceptacles. This kitprovides a flexible installation method which allows code
compliance for heightrequirements of the GFCI outlet from the finished roof surface as well as the capability to
relocate the outletto a more convenientlocation.

7)  Outletshallbe accessible from outside the unit.

8  Outletshallinclude afieldinstalled “Wetin Use” cover.

11.  FlueDischarge Deflector:
a  Fluedischarge deflector shalldirectunitexhaustvertically instead of horizontally.
b.  Deflectorshallbe defined as a“natural draft” device by the National Fuel and Gas (NFG) code.
12.  Centrifugal Fan Power Exhaust:
b.  Powerexhaustshallbe usedinconjunctionwithanintegrated economizer.
¢.  Independentmodulesforvertical or horizontal return configurations shallbe available.
c.  Powerexhaustshall be controlled by economizer controller operation. Exhaust fans shall be energized when dampers

open pastthe 0to 100% adjustable setpointonthe economizer control.

13, RoofCurbs (Vertical):

¢ Fullperimeterroof curb with exhaust capability providing separate air streams for energy recovery from the exhaust air
without supply air contamination.
d. Formedgalvanized steelwithwood nailer strip and shall be capable of supporting entire unitweight.
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d. Permitsinstallation and securing of ductwork to curb prior to mounting unitonthe curb.

14.  HighAltitude Gas ConversionKit:

d.

Package shall contain all the necessary hardware and instructions to convert astandard natural gas unit to operate from
2000 to 7000 ft (610 to 2134 m) elevation with naturalgas or from 0 to 7000 ft (0 to 2134 m) elevation with liquefied
propane.

15.  Outdoor Air Enthalpy Sensor:

e

The outdoor airenthalpy sensor shall be used to provide single enthalpy control. Whenused in conjunction with a
return air enthalpy sensor, the unit will provide differential enthalpy control. The sensor allows the unit todetermine if
outside airis suitable for free cooling.

16.  ReturnAir Enthalpy Sensor:

f.

The return air enthalpy sensor shall be used in conjunction with an outdoor air enthalpy sensor to provide differential
enthalpy control.

17.  Indoor Air Quality (CO2)Sensor:

g.
(S

Shallbe able to provide demand ventilation indoor air quality (IAQ) control.

The IAQ sensor shall be available in ductmount, wall mount, or wall mount with LED display. The setpoint shallhave
adjustmentcapability.

18.  Smokedetectors (factory-installed only):

h.

-

-~ O 9 O

D

2
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9

Shallbe a Four-Wire Controller and Detector.

Shallbe environmental compensated with differential sensing for reliable, stable, and drift-free sensitivity.
Shalluse magnet-activatedtest/resetsensor switches.

Shallhavetool-Hess connectionterminal access.

Shall have arecessed momentary switch for testing and resetting the detector.

Controllershallinclude:

Ore set of normally open alarm initiation contacts for connection to an initiating device circuit on a firealarm
control panel.

Two Form-C auxiliary alarmrelays for interface with rooftop unit or other equipment.
One Form-C supervision (trouble) relay to control the operation ofthe Trouble LED onaremote test/reset station.
Capable of direct connectiontotwoindividual detector modules.

Canbewiredto upto 14 other duct smoke detectors for multiple fan shutdown applications.

19.  Winter StartKit:

a
b.

C.

Shall contain abypass device around the low-pressure switch.
Shall be required when mechanical coolingis required down to 25°F (—4°C).

Shallnotbe requiredto operate onan economizerwhen below an outdoor ambient of 40°F (4°C).

20. Time Guard:

b.

C.

Shall preventcompressor short-cycling by providing a5-minute delay (+2 minutes) before restarting acompressor
after shutdownforanyreason.

Onedevice shallbe required percompressor.

2. HingedAccessPanels:

C.

Shall provide easy accessthrough hinged access panelswith vinyl coated door retainers.
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d.  Shallbe on majorpanels of: filter, control box, and fan motor.
2. 4in. MERV-13 Return Air filters:

d.  Factory option toupgrade standard unit filters to 4 in. MERV-13 filters. Filter media is securely fasted inside the filter
frame onallfour sides.

23 4in. filter rack kit:
e Thedin.filterrack accessorykitis designedto hold 4in. MERV-8 or MERV-13filters. Filters notincluded in kit.
24.  2in.MERV-13 Return Airfilters:
f.  Accessorykittofield upgrade standard unitfiltersto 2in. MERV-13filters.
2. 2in. MERV-8 Return Airfilters:
g.  Accessorykittofield upgrade standard unitfilters to 2in. MERV-8filters.
26.  PhaseMonitor Control:
h.  Shallmonitorthe sequence ofthree phase electrical systemto provide a phase reversal protection.
e Shallmonitorthe three phase voltage inputsto provide aphase loss protection forthe three phase device.
d.  WillworkoneitheraDelta or Wye power connection.
27.  Horn/Strobe Annunciator:

i.  Provides anaudible/visual signaling device foruse with factory-installed option or field installed accessory smoke
detectors.

1) Requiresinstallation of afield-supplied 24-vtransformer suitable for4.2 VA (AC) or 3.0 VA (DC) per horn/strobe
accessory.

2  Requiresfield-supplied electrical box, North American 1-gangbox, 2in. (51 mm) x4in. (102 mm).
3)  Shallhaveaclearcoloredlens.
28.  UV-Cultravioletlamp kit:
a  High-output, lowtemperature ultravioletlamp accessory. Itincludes:

1) 36 in.lamp, interlock switch, mounting brackets, necessary wires, wire ties, screws and labels to field install kit in
unitreturnair plenum.

3)  Separatededicated 115vpowersourcerequired.
4)  UV-Ckitcannotbe used on units with Humidi-MiZer® system.
29.  HighShortCircuit Current Rating (SCCR) protection:

a  Factory-installed option provides high short circuit current protection to eachcompressor, plus all indoor and
outdoor fan motors of 10 kA against high potential fault current situations. (Standard unitcomes with 5 kArating.)

b.  This option is notavailable with factoryinstalled Non-Fused Disconnect, Humidi-MiZer system, Low Ambient
controls, Phase loss monitor/protectionand 575 Voltmodels.
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