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Unit Report For 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM
Unit Parameters Dimensions (ft. in.) & Weight (Ib.) ***
UnitModel:......___ . 48FEEMO9A3A5-0A0A0 Unit Length: 7' 4.125"
Unit Size: 09 (8.5 Tons) Unit Width: 4'11.5"
Volts-Phase-Hertz: 208-3-60 Unit Height: 4'1.375"
Heating Type: Gas Total Operating Weight: 913 1Ib
Refrigerant: R-454B
Heat Control: Medium Gas Heat *** Weights and Dimensions are approximate. Weight does
. i P not include unit packaging. Approximate dimensions are
Duct Cf,g """"""""""" ;Vertlca!l Su_pply / Vertical Retl.‘lm provided primarily for shipping purposes. For exact
DX Options:__Single Circuit, Two Stage Cooling dimensions and weights, refer to appropriate product
data catalog.
Lines and Filters
Gas Line Size: 3/4
Condensate Drain Line Size: 3/4
Return Air Filter Type: Throwaway
Return Air Filter Quantity: 4
Return Air Filter Size: 20x20x 2
Selection includes construction throwaway filter into the base fan curve.
Unit Configuration
Medium Gas Heat
High Static - EcoBlue Vane Axial Fan
Al/Cu - Al/Cu
Electromechanical Controls
Standard Packaging
Warranty Information
1-Year parts(std.)
5-Year compressor parts(std.)
10-Year heat exchanger - Aluminized(std.)
No optional warranties were selected.
NOTE: Please see Warranty Catalog 500-089 for explanation of policies and ordering methods.
Ordering Information
Part Number Description Quantity
48FEEM09A3A5-0A0A0  |Rooftop Unit 1
Base Unit
Medium Gas Heat
High Static - EcoBlue Vane Axial Fan
Electromechanical control, No intake or exhaust option. Will allow
for use of field installed econom
Packaged Rooftop Builder 1.79i Page 3 of 29



Project: RTU Submittals R454B 208-3ph
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Certified Drawing for 8.5T 208-3
06/04/2025
12:09PM

NOTES:

1. DIMENSIONS ARE IN INCHES, DIMENSIONS
IN T 1 ARE IN MILLIMETERS

THIS DOCUMENT IS THE PROPERTY OF CARRIER CORPORATION
AND 1S GELIVERED UPON THE EXPRESS CONDITION THAT THE _(SUBHISSION OF THESE DRAWINGS OR DOCUNENTS
CONTENTS VILL NOT BE DISCLOSED OR USED WITHOUT CARRICR AT IR AT RERr0
CORPORATLON’S WRITTEN CONSENT

2. @  CENTER OF GRAVITY CONNECTION SIZES
s DIRECTION OF AIR FLOW A |1 3/8" 1351 DIA FIELD POWER SUPPLY HOLE
» B B |2 1/2" [64) DIA PONER SUPPLY KNOCKOUT
C |1 3/4" 1511 DIA GAUGE ACCESS PLUG
445_@;\“ VIEW DRAWN USING SRD ANGLE ECONOMIZER HOOD ! . r D |7/8" [221 DIA FIELD CONTROL WIRING HOLE
(OPTIONAL) £ [3/4"-14 NPT CONDENSATE DRAIN
Nt QUTDOOR il K 20-3/4
COIL TYPE E ALT.\ . A [5271 F 1/2"-14 NPT GAS CONNECTION
48FE-N0B RTPF ot | B | e DRA?EN&ERNE i 36-3/8 3/4"-14 NPT GAS CONNECTION
sorEH0s RTPF B R s e IN BASEPAN TR 6 |2 ' (511 DIA PONER SUPPLY KNOCK-OUT
ABFE-N12 RTPF 48 3/8 36 3/8 15 718 — = = =
RTPF - ROUND TUBE, PLATE FIN (COP[;EZRS/TLUM) — o THRU*THE 7BASE CHART [FIELD INST)
T THESE HOLES REQUIRED FOR USE WITH ACCY KITS:
12-5/8 « CRBTNPWR002A01: GAS THRU CURB
e CRBTNPWRO04A01: 6AS THRU BASEPAN
RETURN
! . . AIR HORIZONTAL THREADED WIRE | REQ'D HOLE
I X CONDUIT SIZE USE STZES (MAX.)
[ 172" ACC. | 1/8" t22.23
» { X 172" 20V | 18" 22 23
-1/2 . .
110291 Y 1 1/4" (002,004) | POWER | 1 3/4" [44.4]
Ce-1/2 28-3/4
teed {7311 » 7% | (004) 3/4" FPT | GAS |1 3/4" [44.4]
FILTER ACCESS PANEL SUPPLY 3755
(TOOL-LESS) TG AR [457) SUPPLY . |(002) PROVIDES 3/4" FPT THRU CURB
ﬁ NN AIR HORTZONTAL FLANGE & FITTING. HOLE SIZE: 2" [50.8]
CONDENSER AN
coIL 16-1/4
1412] [‘3‘55] THRU-THE-BASE CHART (FIOP)
INDOOR COLL = . FOR "THRU-THE-BASEPAN" FACTORY OPTION,
ACCESS PANEL t L FITTINGS FOR ONLY X, Y, & 7 ARE PROVIDED. #+
SEE . 14 2 3-1/8 FOR BELOW LISTED MODELS, A FIELD
1A THRU-THE-BASE FLUE 13561 1801 SUPPLIED 1/2" ADAPTER IS REQUIRED
12791 CHART HooD ¥t |BETWEEN BASE PAN FITTING AND GAS VALVE:
——— vy i - 14X 29-5/8 — = 4 6-3/8 le—— 25-3/8 48FCD,$%08,09
17511 11001 [1811 [643]
BACK TOP
— f — £ sTD.
CONDENSER' ¥ 2X1-114 CONDENSATE 12538
AR - e 2y 4578 tsz2l DRAIN
. [1181 i — - = - - i
| P—r1ELD nsTaLLED T T
= ELECTRICAL CONTROL BOX INDOOR BLOWER ) OPTIONAL
‘ DISCONNECT ACCESS PANEL . ACCESS i M ECONOMIZER HOOD
CONDENSER LOCATION
| . RETURN
N o = - T el Al | /A S
[353] 1 [
OPTIONAL I ' [
BT [ ) orTionss = AN | y
» INSTALLED q | 5 INSTALLED I 7 OUTSIDE
QUTSIOE CONVENTENCE _)éf DISCONNECT A p o
OUTLET 27-1/8 E . I i 1\ y 26
AIR / = 17091 1\ g [659]‘
0y || \ //
! g IR 1
— - : —COOd I
j c Lar-174 HANDLE F HANDLE =t 5-1/4 -1 t BAROMETRIC
3-3/4 8-1/8 12811 37 L g-3/8 [1601 tm 5-3/4 RELIEF
1951 [2081] L 2X 6-5/8 [9401 [2141 5-3/4 37-7/8 [146] FLOW
59-1/2 (1681 88-1/8 11461 19621
115101 41-1/8
12238) 0850
LEFT SUPPLY RETURN
FRONT AIR VERTICAL AIR VERTICAL
RIGHT
TTC CLASSIFICATION SHEET DATE SUPERCEDES 48FE 08-12 SINGLE ZONE ELECTRICAL 18THO09570 REV
U.S. ECCN:NSR 1 0F 3 8/8/23 - COOLING WITH GAS HEAT
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Certified Drawing for 8.5T 208-3

06/04/2025
12:09PM
Mé%?%%@%ﬁln%ﬁ TR T EiF e CRID T 100 AT T4f [SUBMISSION OF THESE DTANINGS OF DOCUNENTS
0UTO00R | Si0g ML, | e SORER CORNER CORNER CORNER 6. CORGRATIONS NRTTREN Coisenr. 1 (SF0 WTHOUT CARRIER ACCEPTANCE OF CONTRACT
UNIT COIL TYPE WEIGHT *## | WEIGHT (A) | WEIGHT (B) | WEIGHT (C) | WEIGHT (D>
LBS.| KG. | LBS.| KG. | LBS.| KG. | LBS.| KG. | LBS.| KG. X Y 7
48FE-MO8 RTPF 787 | 351 | 181 82 150 68 207 94 249 | 113 40 110163 34 172 (8761 19 3/8 [492]
48FE-MOY RTPF 868 394 197 89 160 73 229 104 282 128 [39 1/2 [1003] 35 [889] 18 5/8 [473]
48FE-M12 RTPF 878 398 213 97 175 80 221 100 268 121 [39 1/8 [10131)33 1/4 (8411 18 1/2 [470]
RTPF - ROUND TUBE, PLATE FIN (COPPER/ALUM)
x#t STANDARD UNIT WEIGHT IS WITH LOW GAS HEAT AND WITHOUT PACKAGING i
FOR OTHER OPTIONS AND ACCESSORIES, REFER TO THE PRODUCT DATA CATALOG
BACK WITH
CORNER A CORNER B ECONOMLZER
BACK T
WITHOUT
ECONOMIZER HOOD
ECONOMIZER (OPTIONAL)
Y
— LEFT —  RIGHT —=—
CORNER D \ u CORNER C U 1
TOP FRONT
o =5 )
E NOTE:
1 FOR ALL MINIMUM CLEARANCES LOCAL CODES OR JURISDICTIONS MAY PREVAIL.
CLEARANCE
E SERVICE WITH: SERVICE WITH: OPERATING
z SURFACE CONDUCTIVE BARRER | NONCONDUCTIVE BARRIER CLEARANCE
ﬂ FRONT 48 [1219mm] 36 [914mm] 18 [451mm]
LEFT 48 11219mm] 42 11067mm] 18 [457mm]
: | } | } { BACK W/O ECON 48 [1219mm] 42 [1067mm] 18 [451mm]
BACK W/ECON 36 [914mm] 36 [914mm] 18 [457mm]
FRONT RIGHT 36 (914mm] 36 (914mm] 18 [457mm]
TOP 72 11829mm] 72 11829mm] 72 11829mm]
ITC CLASSIFICATION ‘ SHEET ‘ DATE ‘ SUPERCEDES ‘ 48FE 08-12 SINGLE ZONE ELECTRICAL BTH003320 REV
U.S. ECCN:NSR 2 0F 3 8/8/23 COOLING WITH GAS HEAT -
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Certified Drawing for 8.5T 208-3
06/04/2025

Project: RTU Submittals R454B 208-3ph
Prepared By: 12:09PM

THIS DOCUMENT IS THE PROPERTY OF CARRIER CORPORATION
AND 1S DELIVERED UPON THE EXPRESS CONDITION THAT THE [SUBMISSION OF THESE DRAVINGS OR BOCUNENTS
CONTENTS WILL KOT_BE DISCLOSED OR USED WITHOUT CARRICR (SONSTITUTE PART FERCO
CORPORATION'S WRITTEN CONSENT

B2-114
1571
X 1-1/8 5 o
1481
84-7/8 i ’g
121561
(INSIDE THE BASE RAIL 8 SKIRT) j I
2X 118 2K 2
M 241 [511
1318 —=f
135]
I a1
1251
4112 3-1/4
[115] 162)
bETAIL B
AT 2 PLCS
53-7/8
[1370]
(INSTOE THE BASE RALLS)
B2-114
o {511
C1-1/8
o 148)
2 q =
1511
=] 2t |
i
i 2] 1-1/8
sq b T t 1481
INSIDE BASERAIL DIMENSIONS 120 /8
1241
BOTTOM
l—— 2x 1-1/2
131
3-1/4 | 3-7/8
1821 [100]
peTatt €
AT 2 PLCS
FIELD INSTALLED
ELECTRICAL DISCONNECT
LOCATION
=
FILTER ACCESS PANEL . CONTROL BOX INDOOR BLOWER
(ool (tas) | CONDENSER CONDENSER ACCESS PANEL R ACCESS PANEL
folL colL . )
® D % )
INDOOR COIL [ﬂ
ACCESS PANEL 7 E
0% ﬂ
B - ) - - )
Ll 1374
BACK LEFT %6%4 MSEE peTalL B SEE DETAILL C/)\ 144)
TYP CURB . euR
VIDTH
1-3/4 ! 73-1/4 7-1/8
1971 118601 [182)
FRONT
TTC CLASSIF ICATION SHEET DATE SUPERCEDES 48FE 0812 SINGLE ZONE ELECTRICAL J REV
U.S. ECCN: NSR 30F 3 8/8/23 - COOLING WITH GAS HEAT
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Performance Summary For 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM
Part Number:48FEEMO09A3A5-0A0A0
Refrigerant: R-454B
ARI EER: 11.20
IEER: 15.0
Base Unit Dimensions
Unit Length: 88.1 in
Unit Width: 59.5 in
Unit Height: 49.4 in
Operating Weight
Base Unit Weight: 868 Ib
Medium Gas Heat: 15 Ib
High Static - EcoBlue Vane Axial Fan: 30 Ib
Total Operating Weight: 913 Ib
Unit
Unit Voltage-Phase-Hertz: 208-3-60
Air Discharge: Vertical
Fan Drive Type: Vane Axial
Actual Airflow: 3400 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: 58.7 F
Evaporator Leaving Air WB: 575 F
Evaporator Leaving Air Enthalpy: 24.74 BTU/lIb
Gross Cooling Capacity: 102.53 MBH
Gross Sensible Capacity: 78.38 MBH
Compressor Power Input: 6.79 kW
Coil Bypass Factor: 0.028
Heating Performance
Heating Airflow: 3400 CFM
Entering Air Temp: 70.0 F
Leaving Air Temp: 1103 F
Gas Heating Input Capacity: 120.0/180.0 MBH
Gas Heating Output Capacity: 98.0/148.0 MBH
Temperature Rise: 403 F
Thermal Efficiency (%): 82.0
Supply Fan
External Static Pressure: 0.80 inwg
Fan RPM: 1641
Fan Power: 1.56 BHP
NOTE: Selected IFM RPM Range: 1110 - 2200
Selection includes construction throwaway filter into the base fan curve. This filter is not MERV Rated.
Electrical Data
Voltage Range: 187 - 253
Compressor #1 RLA: 12.8
Compressor #1 LRA: 120
Compressor #2 RLA: 12.8
Compressor #2 LRA: 120
Packaged Rooftop Builder 1.79i Page 7 of 29




Prepared By:

Performance Summary For 8.5T 208-3
Project: RTU Submittals R454B 208-3ph

06/04/2025
12:09PM

HIGH

Indoor Fan Motor Type:
Indoor Fan Motor FLA (Total):

7.5

Combustion Fan Motor FLA (ea):

0.48

Power Supply MCA:

40

Power Supply MOCP (Fuse or HACR):

50

Disconnect Size FLA:

42

Disconnect Size LRA:

259

Electrical Convenience Outlet:

None

Outdoor Fan [Qty / FLA (ea)]:

2/15

Control Panel SCCR: 5kA RMS at Rated Symmetrical Voltage

Acoustics

Sound Power Levels, db re 10E-12 Watts

Discharge Inlet Outdoor
63 Hz 86.9 83.1 85.6
125 Hz 83.1 77.4 84.7
250 Hz 77.5 71.3 80.5
500 Hz 74.3 66.9 76.0
1000 Hz 75.6 67.3 72.4
2000 Hz 71.7 61.1 68.0
4000 Hz 67.1 53.7 62.8
8000 Hz 58.0 47.8 59.3
A-Weighted 79.5 71.3 79.0
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
Octave Band Center Freq. Hz 63 |1125]|250|500| 1k | 2k | 4k | 8k | Overall
A 85.6|84.7(80.5/76.0|72.4|68.0(62.8/59.3|89.2 Lw
B 59.4168.6(71.9|72.8|72.4|69.2|63.8|58.2|78.5 LWA
C 53.2|52.3(48.1]43.6]/40.0{35.6|30.4|26.9|56.8 Lp
D 27.0|36.2(39.5/40.4|40.0|36.8|31.4|25.8|46.1 LpA

Packaged Rooftop Builder 1.79i
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Performance Summary For 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM
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.

FanCurve
® 1600RPM L 1800RPM NS
- \
: \ ‘\ il 500BHP
S R I N N A
E L
o 7/}2&%‘@\4— \ o \
3. ~ «
a —
O | 100RPM— ~
g 7 \ ~ \ \ \ \ \
L \
5 3.00BHP —
p—
o %m;wfﬂi [ >< I (I [ '\BHl\D | C%RWRQLO\OBHP\ Nl\lSOBH% Nl
(00] 03 10 15 5 D K3 40 45 5]

20
Airflow(CFM-thousands)

RPM=1641 BHP=1.56 MaximumRPM=2200 MaximumBHP=3.00
SC-SystemCurve RP-RatedPoint
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Guide Specification for 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM
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Guide Specification for 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM

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.

Puréen

ADVANCE

GasHeat/Electric Cooling Packaged Rooftop

HVAC Guide Specifications
Size Range: 7.5to15Nominal Tons
Carrier Model Number: 48FE*08-16
(230680) Schedulesfor Decentralized HVAC Equipment
(2306 80.13) Decentralized Unitary HVAC Equipment Schedule
(2306 80.13.A.) Rooftop unit (RTU) schedule:
Scheduleis perthe projectspecificationrequirements.
(2307 16)HVAC equipmentinsulation
(2307 16.13) Decentralized, Rooftop Units:
(230716.13.A.) Evaporator fan compartment:

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

2.Insulationand adhesive shallmeet NFPA 90A requirements for flame spread and smoke generation.
(2307 16.13.B.) GasHeat Compartment:
1.Aluminum foil-facedfiberglassinsulation shall be used.
2. Insulationand adhesive shallmeetNFPA 90A requirements for flame spread and smoke generation.
(230913) Instrumentationand controldevicesforHVAC
(230913.23) Sensorsand Transmitters
(230913.23.A.) Thermostats
1.Thermostatmust
a energize both“W”and“G”when calling for heat.
b. have capabilitytoenergize 1 or 2 stages of cooling, and 2 different stages of heating.
¢. include capability foroccupancy scheduling.
(230923) DirectDigital Control systemfor HVAC
(2309 23.13) Decentralized, Rooftop Units:
(230923.13.A.) SystemVu™ intelligentintegrated Direct Digital Control (DDC) shall provide:

lintegrated unit operation 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).

Packaged Rooftop Builder 1.79i Page 11 of 29



Guide Specification for 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM
2. Quick UnitStatus LEDs of: Run —meaning allsystems are go, ALERT —thatindicatesthere is currently anon-critical

issue with the unit, like filtersneed to bereplaced and FAULT — thatindicates the unithas a criticalissue and will
possibly shutdown.

Six large navigation keys foreasyaccess. Navigation keys shall consist of: TEST, BACK, ENTER, and MENU along with
UPand DOWN arrows.

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

a  Shutdown Unit
b. RunStatus

c. Settings

d. Alerts/Faults
e. Service

f. Inputs

g. Outputs

h. USB

5.The capability for standalone operation with conventionalthermostat/sensor oruse with buildingautomation systems (BAS)

of Carrier i-Vu®, BACnet, and Carrier Comfort Network® (CCN)systems. No special modules or boards are required for
these capabilities. Has the capability to work with Equipment Touch™ and System Touch™ devices and ZS Sensors.

The ability toread refrigerantpressures atdisplay or via BAS network of; Discharge Pressure and Suction Pressure. The
need fortraditional refrigerantgaugesis 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 run hours.

Reverse Rotation Protection of compressorsiffield 3-phase wiring is misapplied.
Provide Service Capabilities of;

a Autoruntest

b. Manualruntest

Componentrunhoursandstarts

Commissioningreports

Datalogging

-~ o o o

Alarm history

10.Economizer control and diagnostics. Set up economizer operation, receive feedback fromactuator. Alsomeets the most

recent California Title 24, ASHRAE 90.1 and IECC Fault Detection and Diagnostic (FDD) requirements.

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

12.

13.
14.
15.
16.

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

365day realtime clock, 20 holiday schedules along with occupied and unoccupied scheduling.
Auto-Recognition for easy installation and -commissioning of devices like economizers, space sensors etc.
A5°Ftemperature difference between cooling and heating set points to meetthe latest ASHRAE 90.1 Energy Standard.

Containreturn airsensor, supply airsensorand outdoor airsensor to help monitorand provide data for the unit comfort
operation, diagnosticand alarms.

Packaged Rooftop Builder 1.79i Page 12 of 29



Guide Specification for 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM

17. UseofCarrier'sfieldaccessory Equipment Touchand System Touchdevices.

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

19. Supply Air Tempering controloperates 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.

20. 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 demandlimitlevels.

21.3-yearlimited partwarranty.

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

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

2. Shallutilize color-coded wiring.

3. 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.

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

5. Unitshallinclude aminimum of one 8-pin screw terminal connection board for connection of control wiring.
(230933.13.B.) Safeties:

1.Compressor over-temperature, over-current. Highinternal pressure differential.

2. Lowpressure switch.

Low pressure switch shall use different color wire than the high pressure switch. The purpose is to assist the installer and
service technicianto correctly wire and or troubleshoot the rooftop unit.

3.High pressure switch.

High pressure switch shall use different color wire than the low pressure switch. The purpose is to assist the installer and
service technicianto correctly wire and or troubleshoot the rooftop unit.

4.Mixed Air Auto Reset Temperature Switch:

a All cooling units contain a low return air (or mixed air -depending on unit configuration) temperature switch for
compressor protection. The switch prevents compressor operation at mixed airtemperatures below 60F toensure long
term reliability but allows continued fan and economizer operation (ifinstalled). The switch willautomatically reset
whenthe return/mixed airtemperature warms above 65F and will allow compressor operation to continue

5.Automatic reset, motor thermal overload protector.

Packaged Rooftop Builder 1.79i Page 13 of 29
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12:09PM

6.Heating section shall be provided with the -following minimum protections:

a
b.
C.
d.

Hightemperature limitswitches.
Induced draft motor pressure switch
Flame rollout switch.

Flame proving controls.

6.A2L Refrigerant Leak Dissipation System (Electromechanical)

a
b.

C.

f.

s}
h.

Leak dissipation system shall consist of control board and A2L sensor certified to UL 60335-2-40
System shall be designed for the life of the unit

Dissipation system shall be automatic, ship prewired, and require no additional field connections tothermostat to
function

Refrigerant leak sensor shall be installed in UL certified location and orientation. Sensor shall be self-correcting and
resettable. Single userefrigerantleak sensor shall notbe permitted

Factoryinstalled dissipation controller shalluse onboard microprocessorandinclude:

1) Automaticresetafteradissipationeventhasoccurred

2) Onboard LED with flash code toindicate current unit status and hardware failures
3) Depressible “Test” button to allow for a systemtestand recall/reset of leak detection history
4) 24V dry contact alarm terminal to allow for external notification of leak detection

Dissipation control board shall be accessible vianormal maintenance locations and LED shall be visible
Dissipation system shall“Fail Safe” per UL requirements

Dissipation shall allow smoke and building fire systemsto override in case of event

7.A2L RefrigerantLeak Dissipation System (SystemVu)

a

Leak dissipation system shall consist of control board and A2L sensor certified to UL 60335-2-40, integrated with
SystemVucontroller

System shall be designed for the life of the unit

c¢. Dissipation systemshall be automatic, ship prewired, and require no additional field connections to function

f.
g

Refrigerant leak sensor shall be installed in UL certified location and orientation. Sensor shall be self-correcting and
resettable. Single userefrigerantleak sensor shall notbe permitted

Factoryinstalled dissipation system shall use onboard microprocessorandinclude:

1) Automaticleak detectionanddissipationalgorithm

2) Automaticresetafteradissipation eventhasoccurred
3) Onboard LED withflash code toindicate current unit status and hardware failures
4) Depressible “Test” button to allow for a systemtestand recall/reset of leak detection history

5) 24V dry contact alarm terminal on dissipation control board to allow for external notification of
leak detection

6) Abilitytonotify BAS system of dissipation eventviareadable alarm pointthrough SystemVu
7 Recallable dissipation alarm history on SystemVu controller
Dissipation control board shall be accessible vianormal maintenance locations and LED shall be visible

Dissipation system shall“Fail Safe” per UL requirements
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Guide Specification for 8.5T 208-3

h. Dissipation shall allowsmoke and building fire systemsto override in case of event

(230993) Sequence of OperationsforHVAC Controls
(230993.13) Decentralized, Rooftop Units:
(230993.13.A.) INSERT SEQUENCE OF OPER-ATION

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

1.Shall consist of factory installed, low velocity, disposable 2 in. thick fiberglassfilters of -commercially available sizes.

2.
3.

Unitshalluse only onefilter size. Multiple sizes are notacceptable.

Filters shall be accessible through anaccess panel with “no-tool” removal as described in the unitcabinetsection of this
specification (2381 19.13.G).

(238119) Self-Contained Air Conditioners
(2381 19.13) Small-Capacity Self-Contained Air Conditioners:
(238119.13.A.)General:

1.0utdoor, rooftop mounted, electrically controlled, heating and cooling unit utilizing a fully hermetic scrollcompressor(s) for

3.
4.
5.

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 to field start-up.

Unitshalluse Puron Advance™ (R-454B) refrigerant.
Unitshall be installed in accordance with the manufacturer’sinstructions .

Unitmustbe selected and installed in compliance with local, state, and federal codes.

(238119.13.B.) Quality Assurance:

1.Unitmeets DOE and ASHRAE 90.1 minimum efficiency requirements.

2.
3.
4.

© © N o a

11

12.

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 standardsas 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 shall be designedto 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.

Unitshall bedesigned inaccordance with UL Standard 60335-1 and 60335-2-40, including testing to withstand rain. Unit
shallbe IPX4 rated.

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

Unitshaketestedtoassurancelevel 1, ASTM D4169to ensure shipping reliability.
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(238119.13.C.) Delivery, Storage, and Handling:

1.Unitshallbe stored and handled per manufacturer'srecommendations.
2. Liftedbycranerequires either shipping top panel or spreader bars.
3. Unitshallonly be stored or positioned in the upright position.
(238119.13.D.) Project Conditions:

1.As specifiedinthe contract.

(2381 19.13.E.) Operating Characteristics:

1. Unitshall be capable of starting and running at 115°F (46°C) ambient outdoor temperature, meeting maximum load criteria of
AHRI Standard 340/360 at+10% voltage.

2.Compressor with standard controls shall be capable ofoperation down to 40°F (4°C), ambient outdoor temperatures.
Accessorywinter startkitis necessary ifmechanically cooling atambienttemperatures downto 25°F (—4°C)

3.Unitshalldischarge supply air vertically or horizontally as shown on contractdrawings.
4. Unitshall befactory configuredfor vertical -supply and return configurations.

5.Unit shall be field convertible from vertical to horizontal airflow on allmodels. No special kitrequired except on 16size
modelsthatrequire a Supply DuctKitfield installed for horizontal air flow.

6.Unitshall be capable of mixed operation: vertical supply with horizontal return or horizontal supply with vertical return.
(238119.13.F.) Electrical Requirements:

1.Main power supply voltage, phase, and frequency must match those required by the manufacturer.

(238119.13.G.) UnitCabinet:

1.Unitcabinet shall be constructed of galvanized steel, and shall be bonderized and coated with aprepainted baked enamel
finish on all externally exposed surfaces.

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

3. 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 Ibdensity, flexiblefiberglassinsulation,
neoprene coated onthe air side. Aluminum foil-faced fiberglassinsulation shallbe used in the heatcompartment.

4. Base of unitshallhave aminimum of4locations forthru-the-base gas and electrical connections (factory-installed or field-
installed), standard.

5.BaseRail:
a Unitshallhave baserails onaminimum of 2 sides.
b. Holesshallbe providedinthe baserails for rigging shackles to facilitate maneuvering and overheadrigging.
¢. Holesshallbe providedinthe base rail for moving the rooftop by fork truck.
d. Baserailshallbe aminimumof 16 gauge thickness.
6.Condensate panandconnections:
a Shallbeaslopedcondensate drain pan made of acorrosion resistant material.
b. Shallcomplywith ASHRAE Standard 62.

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

7.Toppanel:
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a Shallbeasingle piecetop panelon 08-14 models and two piece on 16 size models.

8.Gas Connections:

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

b. Thru-the-base capability
1) Standardunitshallhave athru-the-base gas-linelocation usingaraised, embossed portion ofthe unitbasepan.
2) Optional, factory approved, water-tight connection method mustbe used for thru-the-base gas connections.
3) Nobasepanpenetration, otherthanthose authorized by the manufacturer, is permitted.
9.Electrical Connections:
a. Allunitpowerwiring shall enter unitcabinetatasingle, factory prepared, knockoutlocation.
b. Thru-the-base capability.
1) Standardunitshallhave athru-the-base electricallocation(s) using araised, embossed portion of the unitbasepan.
2) Optional, factory approved, water-tight connection method must be used for thru-the-base electrical connections.
3) Nobasepanpenetration, otherthanthose authorized by the manufacturer, is permitted.
10.Componentaccesspanels (standard):
a Cabinetpanels shall be easily removable for servicing.
b. Unitshallhave onefactoryinstalled, tool-less, removable, filteraccess panel.

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

d. Handlesshallbe UV modified, composite. They shall be permanently attached, and recessed intothe panel.
e. Screwsonthevertical portion of all removable access panel shallengage into heat resistant, molded composite collars.
f.  Collarsshallberemovable and easily replaceable usingmanufacturerrecommended parts.
(238119.13.H.) GasHeat:
1.General:
a Heatexchangershallbe aninduced draftdesign. Positive pressure heatexchanger designs shall notbe allowed.
b. Shallincorporate adirect-sparkignition-systemand redundantmaingasvalve.
c. Gassupply pressure attheinletto the rooftop unitgas valve must match thatrequired by the manufacturer.
2.The heatexchanger shall be controlled by anintegrated gas controller (IGC) microprocessor.
a IGCboard shall notify users of fault using an LED (light-emitting diode).
b. TheLED shallbe visible withoutremoving the control box access panel.

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

d. Unitshall be equipped with anti-cycle protection with one short cycle on unit flame rollout switch or 4 continuous
shortcycles onthe hightemperature limit switch. Faultindication shallbe made usingan LED.

3.Standard Heat Exchanger construction:
a Heatexchanger shall be of the tubular-section type constructed of aminimum of 20-gauge steel coated with anominal

Packaged Rooftop Builder 1.79i Page 17 of 29



Project: RTU Submittals R454B 208-3ph 06/04/2025

Prepared By:

Guide Specification for 8.5T 208-3

12:09PM

d.

1.2 milaluminum-silicone alloy for corrosion resistance.
Burners shallbe ofthe in-shottype constructed of aluminum-coated steel.

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

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

4.0Optional Stainless SteelHeat Exchanger construction:

a
b.

C.

f.
g

Use energy saving, direct-sparkignition system.
Usearedundantmaingasvalve.
Burners shallbe ofthe in-shottype constructed of aluminum-coated steel.
Allgas piping shall enter the unit cabinet ata single location on side of unit (horizontal plane).

The optional stainless steel heat exchanger shall be of the tubular-section type, constructed of aminimum of 20-gauge
type409stainless steel.

Type 409 stainless steel shallbe usedin heatexchangertubes andvestibule plate.

Complete stainless steel heatexchanger allows for greater application flexibility.

5.Induced draft combustion motor and blower

a
b.
C.
d.

e

Shallbe adirect-drive, single inlet, forward-curved centrifugal type.
Shall be made from steel with a corrosion resistantfinish.
Shallhave permanently lubricated sealed bearings.

Shallhaveinherentthermal overload protection.

Shallhave anautomatic resetfeature.

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

a

Standard evaporator and condenser coils shall have aluminumlanced plate fins mechanically bonded toseamless
internally helical grooved copper tubes with alljoints brazed.

Evaporator coils shall be leaktested to 150 psig, pressure tested to 450 psig, and qualified to UL 60335-2-40 burst test
at1775psig.

Condenser coils shall be leak tested to 150 psig, pressure tested to 650 psig, and qualified to UL 60335-2-40 bursttest
at1980psig.

2.0ptional Pre-coated aluminum-fin condenser coils:

a
b.

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

Coating shall be applied to the aluminum fin stock prior tothe fin stamping process to create an inert barrier between
the aluminumfinand coppertube.

Epoxy-phenolic barrier shallminimize galvanic action between dissimilar metals.

Corrosion durability of fin stock shall be confirmed through testing to be noless than 1000 hours salt spray per ASTM
B117.

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 shallpass 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 fog application atambient followed by one hour
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dryingat95°F (35°C).

3.Optional Copper-finevaporatorand condenser coils:

a Shallbe constructed of copperfins mechanically bondedto coppertubes and coppertube sheets.

b.

C.

Galvanized steeltube sheets shallnotbe acceptable.

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

4.0Optional E-coated aluminum-fin evaporator and condenser coils:

a Shall have a flexible epoxy polymer coating uniformly applied to all coil surface areas without material bridging

o

-~ o o 0

@

h.

betweenfins.

Coating process shallensure complete coil encapsulation oftubes, finsand headers.

Colorshall be high gloss black with gloss per ASTM D523.

Uniform dry film thickness from 0.8 to 1.2 mil on all surface areas including fin edges.

Superior hardness characteristics of 2H per ASTM D3363 and cross-hatch adhesion of 4B-5B per ASTM D3359.
Impactresistance shallbeupto160in.1b (ASTM D2794).

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

Corrosion durability shall be confirmed throughtesting to be nolessthan 1000 hours salt spray per ASTMB117.

(238119.13.J.) Refrigerant Components:

1.Refrigerant circuit shallinclude the following control, safety, and maintenance features:

a Thermostatic Expansion Valve (TXV)shall help provide optimum performance across the entire operating range. Shall

C.
d.

containremovable power elementto allow change out of power elementand bulb without removing the valve body.

Refrigerant filter drier — Solid core design with pre and post filter service gauge connections for filter diagnostics and
maintenance

Service gauge connectionsonsuctionand dischargelines.

Pressuregaugeaccessthroug ha specially designed access portinthe unit.

2.There shallbe gauge line access portin the skin of the rooftop

a Thegaugeaccess portshallenable maintenance personneltoroutetheir pressure gaugelines.

b.

This gauge access port shall facilitate correct and accurate condenser pressure readings by enabling the reading with
the compressoraccesspanelon.

3.Compressors:

a Unitshalluse tandem scroll compressor assembly on a single refrigeration circuit with two siages of cooling for efficient

f.
g

comfortcoolingoperation.

Evaporator coils shallbe a full active design to help better control latent removal and minimize unconditioned bypass
air.

Compressor motors shallbe cooled by refrigerantgas passing through motorwindings.
Compressorsshall be 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 internalline break thermal, current overload and high pressure differential protection.
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h.

Crankcase heaters shall not be required for normal operatingrange, unless required by the manufacturer due to
refrigerantcharge limits.

(238119.13.K.) Filter Section:

1 Filtersaccessis specified in the unit cabinet section of this specification.

2.
3.
4.
5.

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 fiberglassfilters.

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:

1.Direct Drive Evaporator fan motor:

a ShallbeanECMmotordesign.

b.

-~ o o o

@

h.

Shall be direct drive design for all static options.

Shallhave permanently lubricated bearings.

Shallhave inherentautomatic-resetthermal overload protection.

Shallhave slowramp upto speed capabilities.

Shallrequire no fan/motor belts for operation, adjustments and or initial fan speed setup.

Fan DC voltage set up on Unit Control Board shall eliminate the need of removal of bloweraccess door, required on
conventional beltdrive systems.

Shallbe internally protected from electrical phasereversal.

2.EvaporatorFan:

a Speed shall be easily set with dedicated selection switch and adjustment pot on unit control board or through

b.

SystemVu™ controller.

Shall provide 2 stage cooling capacity control, the indoor fanspeed is automatically controlled to meet the code-
compliant<66% low fan speed and 100% at fullfan speed operation.

Blower fan shall be aVane Axial fandesign with fanassembly secured directly to ECM motor. Additional shafts,
belts, pulleys/sheaves, and bearing blocks to drive fan shallnotbe permitted or necessary.

Additional variable frequency drive to control fan motor speed shall not be permitted ornecessary. Allspeed control
electronics mustbe onboardfanmotorassembly.

Shallbe constructed of a highimpact composite material for stator, rotor, and airinlet casing.
Shallbe apatented/pending designwith a corrosionresistant material.

Fanassembly design shall beintegrated to fan deck, dynamically balanced, and require no additional vibration
isolation for normal operation.

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

Shallbe aslide outdesign withremoval of afew support brackets.

3.Shallinclude an easilyaccessible Unit Control Board to conveniently and safely provide connectionpoints 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 fan speed through a simple
switchand potadjustmentdesign.
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(238119.13.M.) Condenser Fansand Motors:

1.Condenserfanmotors:

a
b.
C.
d.

Shallbe atotally enclosed motor.
Shalluse permanently lubricated bearings.
Shall have inherentthermal overload protection withanautomatic resetfeature.

Shalluse ashaft-downdesignonallsizes.

2.CondenserFans:

a
b.

Shallbe adirect-driven propeller type fan.

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 EconomizerONEand EconoMi$er® 2 low leak rate models.

a

h.

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

Independentmodulesforvertical or horizontal return configuration shall be available. Vertical return modules shall be
available as afactoryinstalled option.

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

Shallinclude allhardware and controls to provide free cooling with outdoor air when temperature and/or humidity are
belowsetpoints.

Shall be equipped with gear driven dampers for both the outdoor ventilation air and the return air for positive air
streamcontrol.

Low leakrate shall be equipped with dampers notto exceed 2% leakage at 1 in. wg pressure differential.
Economizer controller on EconomizerONE models shall be the Siemens POL224 that provides:
1) Combinedminimumand DCV maximumdamper position potentiometers with compressor staging relay.
2) Optional configurationvia WLAN stick and Siemens Climatix™ smartphone app for easy setup.
3) Functionswithsolid-state analog enthalpy or dry bulb changeover control sensing.
4) LEDindicationforfree cooling, sensor,and damper operation.
5) One-line LCDinterface screenforsetup, configurationandtroubleshooting.

6) On-board FaultDetectionand Diagnostics (FDD)thatsenses and alertswhenthe economizeris notoperating
properly, per California Title 24, ASHRAE 90.1 and IECC®.

7) Sensorfailureloss of communicationidentification.
8) Capabilitiesforuse with multiple-speed or single speed indoor fan systems.
9) Digitalsensors: Dry bulb and Enthalpy.

Economizer controller on EconoMi$er® 2 models with SystemVu controllers shallbe a4-20mA design controlled
directly by the controller. SystemVu controllers meet California Title 24, ASHRAE 90.1 and IECC Fault Detection
and Diagnostic (FDD) requirements.

Shallbe capable of introducing up to 100% outdoor air.

Shallbe equipped with abarometric relief damper capable of relieving up to 100% return air and contain seals that
meetASHRAE 90.1 requirements.
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k. Shallbe designedto close damper(s) duringloss-of-power situations with spring return builtinto motor.

I.  Drybulboutdoorairtemperature sensor shall be provided as standard. Enthalpy sensoris also available onfactory
installed only. Outdoor air sensor set point shall be adjustable and shall range from 40°F to 100°F (4°Cto 38°C).
Additional sensor options shall be available as accessories.

m. Theeconomizer controller shallalso provide control of an accessory power exhaust unitfunction. Factory setat 100%,
with arange of 0% to 100%.

n. Theeconomizer shall maintain minimum airflowinto the building during occupied period and provide design
ventilation rate for full occupancy.

0. Dampersshallbe completely closed whenthe unitisinthe unoccupied mode.

p. EconomizercontrollershallacceptaOto 10vdc CO 2sensorinputfor IAQ/DCV control. Inthis mode, dampers shall
modulate the outdoor air damperto provide ventilation based onthe sensorinput.

g Compressorlockouttemperature on POL224 controlis adjustable from—45°Fto 80°F (—43t0 26°C), setatafactory
defaultof 32°F (0°C).

r.  Actuator shallbe directcoupledto economizergear. Nolinkage arms or controlrods shall be acceptable.
s. ContainsLEDindicationforfree cooling, sensor, and damper operation.
2.Integrated EconomizerONE and EconoMi$er ® 2 Ultra Low Leak rate models.

a Integrated, geardrivenopposing modulating blade designtype capable of simultaneous economizerand compressor
operation.

b. Independentmodules forvertical or horizontal return configuration shall be available. Vertical return modules shall be
available as afactory-installed option.

c. Damperblades shallbe galvanized steelwith composite gears. Plastic or composite blades onintake or return shallnot
beacceptable.

d. Shallinclude all hardware and controls to provide free cooling with outdoor air when temperature and/or humidity are
belowsetpoints.

e. Shallbe equippedwith gear driven dampers for both the outdoor ventilation air and the return air for positive air
streamcontrol.

f.  UltraLow Leak design meets California Title 24 section 140.4 and ASHRAE 90.1 requirements for 4 cfm per sq fton
the outside air dampers and 10 cfm per sq ftonthe return dampers.

g. Economizercontrolleron EconomizerONE models shall be the Siemens POL224 that provides:
1) One-ineLCDinterface screenforsetup, configurationandtroubleshooting.
2) Optional configurationvia WLAN stick and Siemens Climatix™ smartphone app for easy setup.

3) On-board FaultDetectionand Diagnostics (FDD) that senses and alerts when the economizeris notoperating
properly, per California Title 24, ASHRAE 90.1 and IECC.

4) Sensorfailureloss of communicationidentification.
5) Capabilitiesforuse with multiple-speedindoorfan systems.
6) Digitalsensors: Drybulband Enthalpy.

h. Economizer controller on EconoMi$er® 2 models with SystemVu controls shall be a4 to 20mA design controlled
directly by the controller. SystemVu meet California Title 24, ASHRAE 90.1 and IECC Fault Detection and
Diagnostic (FDD) requirements.

i.  Shallbe capable of introducing up to 100% outdoor air.

j-  Shallbe equippedwith abarometric relief damper capable of relieving up to 100% return air and contain seals that
meetASHRAE 90.1 requirements.

Packaged Rooftop Builder 1.79i Page 22 of 29



Guide Specification for 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM

k. Shallbe designedto close damper(s) duringloss-of-power situations with spring return builtinto motor.

I.  Drybulboutdoorairtemperature sensor shall be provided as standard. Enthalpy sensoris also available onfactory
installed only. Outdoor air sensor set point shall be adjustable and shall range from 40°F to 100°F (4°Cto 38°C).
Additional sensor options shall be available as accessories.

m. Theeconomizer controller shallalso provide control of an accessory power exhaust unitfunction. Factory setat 100%,
with arange of 0% to 100%.

n. Theeconomizer shall maintain minimum airflowinto the building during occupied period and provide design
ventilation rate for full occupancy.

0. Dampersshallbe completely closed whenthe unitisinthe unoccupied mode.

p. EconomizercontrollershallacceptaOto 10vdc CO 2sensorinputfor IAQ/DCV control. Inthis mode, dampers shall
modulate the outdoor air damperto provide ventilation based onthe sensorinput.

g Compressorlockouttemperature on POL224 controlis adjustable from—45°Fto 80°F (—43t0 26°C), setatafactory
defaultof 32°F (0°C).

r.  Actuator shallbe directcoupledto economizergear. Nolinkage arms or controlrods shall be acceptable.
s. ContainsLEDindicationforfree cooling, sensor, and damper operation.

3.Wi-Fi/WLAN stick for EconomizerONE POL224 (field-installed):
Thisitemallows use of the Siemens Climatix™ mobile application.

4. Two-Position Damper (Field-installed only):

a. Damper shall be a Two-Position Damper. Damper travel shall be fromthe full closed position to the field adjustable%-
openset-point.

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

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

d. Actuatorshallbe directcoupledto damper gear. Nolinkage arms or control rods shall be acceptable.
e. Damperwilladmitup to 100% outdoor air for applicable rooftop units.

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

g. Thedamperactuator shall plugintothe rooftop unit's wiring harness plug. No hard wiring shall be required.
h.  Outside airhood shallinclude aluminumwater entrainmentfilter.
5.Manualdamper (Field-installed only):

Manual damper package shall consist of damper, air inletscreen, and rain hood which can be preset to admit up to 25 or
50% outdoor air foryear round ventilation.

6.Humidi-MizZer® Adaptive Dehumidification System:

The Humidi-MiZer Adaptive Dehumidification System shall be factory installed and shall provide greater dehumidification
ofthe occupied space by 2 modes of dehumidification operationsin addition to its normal design cooling mode:

a Subcooling mode further sub cools the hot liquid refrigerantleaving the condenser coilwhen bothtemperature and
humidity inthe space are notsatisfied.

b. Hotgasreheatmode shall mix a portion of the hotgas from thedischarge of the compressor with the hot liquid
refrigerantleaving the condenser coil to create a2-phase heattransfer in the system, resulting in a neutral leaving air
temperature when only humidity inthe spaceis not satisfied.

c. Includeslowambientcontroller.
7.Low Ambient Control Package:

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

Packaged Rooftop Builder 1.79i Page 23 of 29



Project: RTU Submittals R454B 208-3ph 06/04/2025

Prepared By:

Guide Specification for 8.5T 208-3

12:09PM

baffles.

Shall consist of solid-state control and condenser coiltemperature sensor to maintain condensing temperature between
90°F (32°C) and 110°F (43°C) at outdoor ambient temperatures down to—20°F (—29°C). For full lowambient control
range, winter startkitis required.

8.Propane ConversionKit:

a

b.

Package shall contain all the necessary hardware and instructions to convert astandard natural gas unit foruse with
liquefied propane, upto 20001t (610m) elevation.

Additional accessory kits may be required for applications above 2000 ft (610m) elevation.

9.Flue Shield (08-14 sizes only):

Flue shield shall provide protection from the hot sides of the gas flue hood.

10.Condenser Coil Hail Guard Assembly (Factory or field installed)

a
b.

Shall protectagainst hailand additional coil damage.

Shallbelouveredtype

11.Unit-Mounted, Non-Fused Disconnect Switch

a Available on 7.5 to 12.5 ton units with factory equipped FLA of 80amps orless, or 15 ton units with FLA of 80amps

S}

-~ o o o

orless (460/575V) or 100 amps orless (208/230V)

Switch shall be factoryinstalled, internally mounted.

National Electric Code (NEC) and UL approved non-fused switch shall provide unit power shutoff.
Shallbe accessible from outside the unit.

Shall provide local shutdown and lockout capability.

Sized only forthe unitas ordered from the factory. Does notaccommodate field-installed devices.

12.Convenience Oultlet:

a

Factory Installed Powered convenience outlet.
1) Outletshallbe poweredfrom mainline power to the rooftop unit.

2) Outlet shall be powered from line side or load side ofdisconnect by installing contractor, asrequired by code. If
outlet is powered from load side ofdisconnect, unitelectrical ratings shallbe UL certified and rated for additional
outletamperage.

3) Outletshall befactory-installed and internally mounted with easily accessible 115-vfemale receptacle.
4) Outletshallinclude 15amp GFlreceptacles withindependentfuse protection.

5) Voltagerequiredtooperate convenience outletshall be provided by afactory installed step-down transformer.
6) Outletshallbe accessible from outside the unit.

7) Outletshallinclude afieldinstalled “Wetin Use” cover.

Factory-Installed Non-Powered convenience outlet.

1) Outletshallbe poweredfromaseparate 115/120v power source.

2) Atransformershallnotbeincluded.

3) Outletshall befactory-installed and internally mounted with easily accessible 115-vfemale receptacle.
4) Outletshallinclude 15amp GFlreceptacles withindependentfuse protection.

5) Outletshallbe accessible from outside the unit.

6) Outletshallinclude afieldinstalled “Wetin Use” cover.
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c. Field-Installed Non-Powered convenience outlet.
1) Outletshallbe poweredfromaseparate 115/120v power source.
2) Atransformershallnotbeincluded.
3) Outletshall befield-installed and internally mounted with easily accessible 115-vfemale receptacle.

4) Outletshallinclude 20amp 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 amore convenientlocation.

5) Outletshallbe accessible from outside the unit.
6) Outletshallinclude afieldinstalled “Wetin Use” cover.
13.Flue Discharge Deflector:
a Fluedischarge deflector shall directunitexhaust vertically instead of horizontally.
b. Deflectorshallbe defined as a“natural draft” device by the National Fueland Gas (NFG) code.
14.Thru-the-Base Connectors:
a Kitsshall provide connectorsto permitgas and electrical connections to be broughtto the unitthrough the unitbasepan.
b. Minimum of4 connectionlocations perunit.
15.Supply Duct Cover (size 16 only):

a Requiredwhen field converting the factory standard vertical duct supply to horizontal duct supply configuration. One
required per unit.

16.Propeller Power Exhaust:
a. Powerexhaustshallbe usedinconjunctionwithanintegrated economizer.
b. Independentmodulesforvertical or horizontal return configurations shall be available.
Horizontal power exhaust shall be mountedinreturn ductwork.

d. Powerexhaust shall be controlled by economizer controller operation. Exhaust fans shall be energized when dampers
open pastthe 0to 100% adjustable setpointonthe economizer control.

17.Roof Curbs (Vertical):

a Fullperimeter roof curb with exhaust capability providing separate air streams for energy recovery from the exhaust air
without supply air contamination.

b. Formedgalvanized steel withwood nailer strip and shall be capable of supporting entire unitweight.
¢. Permitsinstallation and securing of ductwork to curb priorto mounting unitonthe curb.
18.High Altitude Gas ConversionKit:

Package shall contain all the necessary hardware and instructions to convert astandard naturalgas unit tooperate 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.

19.0utdoor Air Enthalpy Sensor:

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

Packaged Rooftop Builder 1.79i Page 25 of 29



Guide Specification for 8.5T 208-3

Project: RTU Submittals R454B 208-3ph 06/04/2025
Prepared By: 12:09PM

20.Return Air Enthalpy Sensor:

The return airenthalpy sensor shall be used in conjunction with anoutdoor airenthalpy sensor to provide differential
enthalpy control.

21.Indoor Air Quality (CO2) Sensor:
a Shallbe ableto provide demand ventilation indoor air quality (IAQ) control.

b. The IAQsensor shall be available in duct mount, wall mount, or wall mount with LED display. The setpoint shall have
adjustmentcapability.

22.Smokedetectors:

a Shallbe a4-Wire Controllerand Detector.

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

Shallhave arecessed momentary switch fortesting and resetting the detector.

-~ o o o

Controller shallinclude:

1) Oreset of normally openalarm initiation contacts forconnection to an initiating device circuit on a fire alarm
control panel.

2) TwoForm-Cauxiliary alarmrelays for interface with rooftop unit or other equipment.
3) OneForm-C supervision (trouble) relay to control the operation ofthe Trouble LED on aremote test/reset station.
4) Capableofdirectconnectionto 2 individual detectormodules.
5) Canbewiredtoupto 14 otherductsmoke detectors for multiple fan shutdown applications.
23.Winter Start Kit:
a Shallcontainabypassdevice aroundthe low pressure switch.
b. Shallberequiredwhen mechanical coolingisrequired below 40°F (4°C).
¢. Shallnotberequiredto operate aneconomizerfor cooling when below an outdoor ambient of 40°F (4°C).
d. Isnotcompatible with SystemVu controls
24.Time Guard:

aShall preventcompressor short-cycling by providing a 5-minute delay (+2 minutes) before restarting acompressor after
shutdownforany reason.

b. Onedeviceshallberequired percompressor.
25.Hinged AccessPanels:

a Shallprovide easy accessthroughintegrated quarterturnlatches.

b. Shallbe onmajor panels of: filter, control box, fan motor, and compressor.
26.Condensate overflow switch:

This sensor and related controller monitors the condensate level in the drain pan and shuts down compression operation
when overflow conditions occur. Itincludes:

a Indicator light — solid red (more than 10seconds onwater contact —compressors disabled), blinking red (sensor dis-
connected).

b. 10seconddelay tobreak —eliminates nuisance trips from splashing orwaves in pan (sensorneeds 10seconds of
constantwater contactbefore tripping).
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c. Disablesthe compressor(s) operationwhen condensate plugis detected, but still allows fans to runfor Economizer.
27.MERV-13-4in. Return Airfilters (Factory Installed Only):
a Factory optiontoupgrade standard unitfilters to 4" MERV-13filters
b. Upgraded optionshallinclude factoryinstalled 4" filter rack
¢. Shallnotbe compatible with horizontal units with field installed economizers
28.4in. Return Air Rack (Field Installed Only):
a Accessorykitisdesignedtohold 4in. MERV-8 or MERV-13filters. Filters notincluded in kit.
b. Shallnotbe compatible with horizontal units with field installed economizers
29.2in. MERV-13 Return Airfilters:
a Accessorykittofield upgrade standard unitfilters to 2 in. MERV-13filters.
b. Correctsize and quantity offilters shall shipina single box
30.2in. MERV-8 Return Air filters:
a Accessorykittofield upgrade standard unitfiltersto 2in. MERV-8filters.
b. Correctsize and quantity offilters shall shipin a single box
31.Phase Monitor Control:
aShallmonitorthe sequence of 3-phase electrical systemto provide aphase reversal protection.
b. Shallmonitorthe 3-phase voltage inputsto provide a phase loss protection forthe 3-phase device.
¢. Willworkoneithera Delta or Wye power connection.
32.Horn/Strobe Annunciator:

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

b. Requiresinstallation of afield-supplied 24-vtransformer suitable for 4.2 VA (AC) or 3.0 VA (DC) perhorn/strobe
accessory.

¢. Requiresfield-supplied electrical box, North American 1-gang box, 2in. (51 mm) x4in. (102 mm).
d. Shallhaveaclearcoloredlens.
33.High Short Circuit Current Rating (SCCR) Protection:

a.  Factory-installed option shall provide high short circuit current protection to compressorand all indoorand outdoor
fanmotors rated at 10 kA against high potential fault current situations. (Standard unit comes with 5 kArating.)

b.  Thisoption is notavailable with factory installed Humidimizer, powered convenience outlet, Non-Fused Disconnect,
LowAmbientcontrols, Phase loss monitor/protection and 575 VVoltmodels.
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WgatherMakef

PURONADVANCE!

ecoblue’technology
PACKAGEDROOFTOPGASHEATINGELECTRICCOOLINGUNITS

WITHECOBLUETECHNOLOGY-7585,10,12515TONS

48FEunitsaresingle-packagedelectriccooling,gasheatingrooftops.
Allunitsareprewiredandpre-chargedwith Carrier(]
warmingpotentialPuronAdvance” (R-454B)refrigerant. Puron
Advancerepresentsa75%reductioninrefrigerantGWPoverlegacy
Puon'  (R-410A)models.Allunitsarefactorytestedinbothheating
andcoolingmodesandusetwostagecoolingcapacitycontrol

COMPLIANT

cus

ureédn
participation in the A D V A N C E"‘

PERFORMANCEFEATURES

" PuronAdvance(R-454B)refrigerant

" Two-stagecoolingcapacitycontrolonallmodels

" |EERsupt015.0

" New-A2L leakdetectionanddissipationsystemfactoryinstalled
standard

" Leaksystemensuresunitandoccupantsafetyduringoperationand
includesanalarmrelayforoptionaluse

" Onboardrecallableleakdetectionhistoryforeasiertroubleshooting
andservice

" DirectDrive EcoBlue" TechnologylindoorfansystemusesVane
Axialfandesignandelectronicallycommutatedmotor

" NewUnitControlBoardwithintuitivequickfanspeedadjustment

" ASHRAE90.1andIECCcodecompliant

" Soundlevelsaslowas79dB

Exclusivenon-corrosivecompositecondensatepansinaccordance

WithASHRAE 62 Standard, slopingdesign;sideorcenterdrain

" AFUEGasefficienciesupto82%

" Induceddraftcombustiondesign

" Redundantgasvalve,withupto2stagesofheating

" Pre-paintedexteriorpanelsandprimer-coatedinteriorpanelstested
to500hourssaltsprayprotection

" TXVrefigerantmeteringsystemonallmodels

" ExclusivelGCsolid-statecontrolforon-boarddiagnosticswithLED
errorcodedesignation, bumercontrollogicandenergysaving
indoorfanmotordelay

snew,lowglobal

PERFORMANCEFEATURES (continued)

" Standardcoolingoperatingrangeupto125

(F(52 (C),exceptldsize
modelswith115 ~ UF@46 (C)anddowntodd  UF(-4 LC),exceptldsize
modelswith0  UF(-18 LC)LowAmbientkitsallowscoolingoperation
downto0  (F(-18 ().
Ratedinaccordancewih AHRIStandards340/360
DesignedinaccordancewithUndenwriters(]
UL60335-1andUL60335-2-40
ListedbyULandCUL-Canada

LaboratoriesStandard

MAINTENANCEFEATURES

Largeaccesspanelswitheasygriphandles
Innovative,easystarting, no-stripscrewfeatureonunitaccess
panels

" Two-inchdisposableretumairfiters

TooHessfitteraccessdoor
New\VaneAxialevaporator-fansystemhasnofanbelts, pullies,
blowershatt,andblowerbearingswithsideoutdesign.
Unitcontrolboardfacilitatessimplesafetycircuitiroubleshooting
andsimplifiedcontrolboxarrangement.

INSTALLATIONFEATURES

FieldConvertiblefromverticaltohorizontalairflowonalmodels.No
specialkitrequiredon08-14models. Supplyductkitrequiredfor16
sizemodelonly.
Provisionsforthru-the-bottompowerentrycapabifty
Singlepointgasandelectricconnections
Fullperimeterbaserailwithbuilt-inriggingadaptersandforktruck
Sots

ST ANDARDLIMITEDPARTSWARRANTY

10-yearheatexchanger-Aluminized

" 15yearheatexchanger-StainlessSteel
" Byearcompressorparts

" 3yearSystemVu'  controller

" l-yearparts

AVAILABLEOPTIONS

PatentedHumidi-VliZer®adaptivedehumidificationsystem. This
optionalsoincludesLowAmbientcontrols
Throughthebaseconnectionsforgasandelectricavailableas
option
Stainlesssteelgasheatexchangerindudestubes, vestibuleplate
andcollectorbox.

Highstaticmotoroptions

Smokedetector,supplyand/orretumair
Conosionresistantoptionsforevaporatorandcondensercois
CO2Sensor

PhaseMonitorProtection

AMERV-13Fitters

2-positiondamper

Hingedacoesspanels
Integratedeconomizersystem.LowandULTRALowLeak
Versions.

Condensateoverflowswitch

System\VuControls
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