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HorizontalPackaged Rooftop Units, Heat Pumps,
& Outdoor Air Handhg Units
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Installation, Operation,
& Maintenance
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A\ WARNING A\ WARNING

FIRE OR EXPLOSION HAZARD o Do not store gasoline or other flammable
vapors and liquids in the vicinity of this or any

Failure to follow safety warnings other appliance

exactly could result in serious

injury, death or property damage. WHAT TO DO IF YOU SMELL GAS

Do not try to light any appliance.

Do not touch any electrical switch; do not
use any phone in your building.

Leave the building immediately.
Immediately call your gas supplier from a
Improper installation, adjustment, phone remote from the building. Follow the

alteration, service, or maintenance ~gas supplierodos instr
can cause serious injury, death, or If you cannot reach your gas supplier, call

property damage. the fire department.

Be sure to read and understand
the installation, operation, and
service instructions in this manual.

Startup and service must be performed by a
Factory Trained Service Technician.

A copy of this IOM must be kept
with the unit.
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AAON® RN Series Horizontal Corfiguration
Features and Options Introduction

Energy Efficiency

1 Direct Drive Backward Curved Plenum
Supply Fans

1 Variable Capacity RI10A Scroll
Compressors

1 Airside Economizers
Factory InstalledAAONAIRE® Energy
Recovery Wheels

1 Double Wall Rigid Polyurethane Foam

Panel Construction, B3 Insulation

Modulating Natural Gas Heaters

Modulating/ SCR Electric Heaters

Premium Efficiency Motors

Variable Speed Supply/Return/Exhaust

Fans

WaterCooled Conderess

1 Air-Source, WateBource and
Geothermal Heat Pumps
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Indoor Air Quality

7 100% Outside Air

Constant Volume Outside Air Control
Economizer CQOverride

High Efficiency Filtration

Double Wall Rigid Polyurethane Foam
Panel Construction, &3 Insulation

1 Interior Corrosion Protection

f
f
f
f

Humidity Control

1 High Capacity Cooling Coils

1 Variable Capacity Compressors
Factory Installed AAONAIRE Total
Energy Recovery Wheels
Mixed/Return Air Bypass
Modulating Hot Gas Reheat

Safety

Burglar Bars

Freeze Stats

Electric Preheat

Phase and Brown Out Protection
Supply/Return Smoke Detectors
Supply/Return Firestats
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Installation and Mainte nance
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Clogged Fitter Switch

Color Coded Wiring Diagram
Compressors in Isolated Compartment
Compressor Isolation Valves
Convenience Outlet

Direct Drive Supply Fans

Hinged Access Doors with Lockable
Handles

Magnehelic Gauge

Service Lights

Sight Glass

System Integration

= =4 =4 -4 —a -

Chilled Water Cooling Coils
Controls by Others
Electric/Natural Gas/LP Heating
Hot Water/Steam Heating Coil
Non-CompressorizedX Coils
WaterCooled Condensers

Environmentally Friendly
¢ Airside Economizers

Factory Instaled AAONAIRE Energy
Recovery Wheels

Mixed/Return Air Bypass

R-410A Refrigerant

Extended Life

1
1

5 Year Compressor Warranty
15 Year Aluminized Steel Heat
ExchangeMWarranty

25 Year Stainless Steel Heat Exchanger
Warranty

Condenser Coil Guards

Interior Corrosion Protection
Polymer ECoated Coils- 5 Year
Warranty

Stainless Steel Coil Casing
Stainless Steel Drain Pans



Safety

Attention must be paido thefollowing statements

NOTE - Notes are intended to clarify the unit installation, operation, and maintenance.

A\ CAUTION - Caution statementsre given to prevergctions that may result equipment
damage, propertgamage or personal injury

A WARNING - Warning statementsre given toprevent actions that could result
equipment damage, property damage, personal injury or death.

A\ DANGER - Danger statements are given to prevent actions that wil result in equig
damage, property damageyvere personal injury or death.

A\ WARNING A\ CAUTION

ELECTRIC SHOCK, FIRE OR WHAT TO DO IF YOU SMELL GAS

EXPLOSION HAZARD

Do not try to turn on unit.

Shut off main gas supply.

Do not touch any electric switch.
Do not use any phone in the

Failure to follow safety warnings
exactly could result in dangerous
operation, serious injury, death or
property damage.

building.

Never test for gas leaks with an
open flame.

Use a gas detection soap solution
and check all gas connections and
shut off valves.

Improper servicing could result in
dangerous operation, serious injury,
death, or property damage.

U Before servicing, disconnect all
electrical power to the furnace.
More than one disconnect may be
Sovided A\ WARNING
When servicing controls, label all
wires prior to disconnecting.
Reconnect wires correctly.

Verify proper operation after
servicing. Secure all doors with
key-lock or nut and bolt.

Electric shock hazard. Before
servicing, shut off all electrical power
to the unit, including remote

disconnects, to avoid shock hazard or
injury from rotating parts. Follow
proper Lockout-Tagout procedures.




A\ WARNING

FIRE, EXPLOSION OR CARBON
MONOXIDE POISONING HAZARD

Failure to replace proper controls
could result in fire, explosion, or
carbon monoxide poisoning. Failure to

follow safety warnings exactly could
result in serious injury, death or
property damage. Do not store or use
gasoline or other flammable vapors
and liquids in the vicinity of this
appliance.

A\ WARNING

CARBON MONOXIDE POISONING
HAZARD

Failure to follow instructions could
result in severe personal injury or
death due to carbon-monoxide
poisoning, if combustion products
infiltrate into the building.

Check that all openings in the outside
wall around the vent (and air intake)
pipe(s) are sealed to prevent
infiltration of combustion products into
the building.

Check that furnace vent (and air
intake) terminal(s) are not obstructed
in any way during all seasons.

A\ WARNING

During installation, testing, servicing,
and troubleshooting of the equipment
it may be necessary to work with live
electrical components. Only a
qgualified licensed electrician or
individual properly trained in handling
live electrical components shall
perform these tasks.

Standard NFPA-70E, an OSHA
regulation requiring an Arc Flash
Boundary to be field established and
marked for identification of where
appropriate Personal  Protective
Equipment (PPE) be worn, must be
followed.

A\ WARNING

ROTATING COMPONENTS

Unit contains fans with moving parts
that can cause serious injury. Do not

open door containing fans until the
power to the wunit has been
disconnected and fan wheel has

stopped rotating.




A\ WARNING

GROUNDING REQUIRED

All field installed wiring must be
completed by qualified personnel.
Field installed wiring must comply with
NEC/CEC, local and state electrical
code requirements. Failure to follow
code requirements could result in
serious injury or death. Provide proper
unit ground in accordance with these
code requirements.

A\ WARNING
UNIT HANDLING

To prevent injury or death lifting
equipment capacity shall exceed unit

weight by an adequate safety factor.
Always test-lift unit not more than 24
inches high to verify proper center of
gravity lift point to avoid unit damage,
injury or death.

A\ WARNING
VARIABLE FREQUENCY DRIVES

Do not leave VFDs unattended in
hand mode or manual bypass.
Damage to personnel or equipment
can occur if left unattended. When in
hand mode or manual bypass mode
VFDs will not respond to controls or
alarms.

A\ cAUTION

Failure to properly drain and vent coils
when not in use during freezing
temperature may result in coil and
equipment damage.

A\ cAUTION

Electric motor over-current protection
and overload protection may be a
function of the Variable Frequency
Drive to which the motors are wired.

Never defeat the VFD motor overload
feature. The overload ampere setting
must not exceed 115% of the electric
motor®& FLA rating as shown on the
motor nameplate.
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A\ CAUTION

Rotation must be checked on all
MOTORS AND COMPRESSORS of 3
phase units at startup by a qualified
service technician. Scroll
compressors are directional and can
be damaged if rotated in the wrong
direction. Compressor rotation must
be checked wusing suction and
discharge gauges. Fan motor rotation
must be checked for proper operation.
Alterations must only be made at the
unit power connection

A\ WARNING

Do not use oxygen, acetylene or air in
place of refrigerant and dry nitrogen

for leak testing. A violent explosion
may result causing injury or death.




A\ WARNING
WATER PRESSURE

Prior to connection of condensing
water supply, verify water pressure is
less than maximum pressure shown

on unit nameplate. To prevent injury
or death due to instantaneous release
of high pressure water, relief valves
must be field supplied on system
water piping.

A\ WARNING

Some chemical coil cleaning
compounds are caustic or toxic. Use
these substances only in accordance

with  the manufacturer& usage
instructions. Failure to follow
instructions may result in equipment
damage, injury or death.

A\ WARNING

Always use a pressure regulator,
valves and gauges to control incoming
pressures when pressure testing a
system. Excessive pressure may
cause line ruptures, equipment
damage or an explosion which may
result in injury or death.

A\ CAUTION

Do not clean DX refrigerant coils with
hot water or steam. The use of hot
water or steam on refrigerant coils will
cause high pressure inside the coll
tubing and damage to the coil.

A\ cauTION

To prevent damage to the unit, do not
use acidic chemical coil cleaners. Do
not use alkaline chemical coil cleaners

with a pH value greater than 8.5, after
mixing, without first using an
aluminum corrosion inhibitor in the
cleaning solution.

A\ cAUTION

Door compartments containing
hazardous voltage or rotating parts
are equipped with door latches to
allow locks. Door latch are shipped

with nut and bolts requiring tooled
access. If you do not replace the
shipping hardware with a pad lock
always re-install the nut & bolt after
closing the door.

11



A\ cAuTION

Cleaning the cooling tower or
condenser water loop with harsh
chemicals such as hydrochloric acid
(muriatic acid), chlorine or other
chlorides, can damage the refrigerant-
to-water heat exchanger. Care must

be taken to avoid allowing chemicals
to enter the refrigerant-to-water heat
exchanger. See Appendix A - Heat
Exchanger Corrosion Resistance for
more information.

A\ WARNING

OPEN LOOP APPLICATIONS

Failure of the condenser as a result of
chemical corrosion is excluded from
coverage under AAON Inc. warranties
and the heat exchanger

manufacturer s wa

A\ WARNING

WATER FREEZING

Failure of the condenser due to
freezing will allow water to enter the
refrigerant circuit and will cause
extensive damage to the refrigerant

circuit components. Any damage to
the equipment as a result of water
freezing in the condenser is excluded
from  coverage under  AAON
warranties and the heat exchanger
manufacturer warranties.
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A\ WARNING

COMPRESSOR CYCLING

3 MINUTE MINIMUM OFF TIME
To prevent motor overheating
compressors must cycle off for a
minimum of 5 minutes.

5 MINUTE MINIMUM ON TIME
To maintain the proper oil level
compressors must cycle on for a
minimum of 5 minutes.

The cycle rate must not exceed 7
starts per hour.

Startup and service must be performed by
a Factory Trained Service Technician.

Use only with type of the gas approved
for the furnace. Referto the furnace rating
plate.

The unit is for outdoor use only. See
General Information section for more
information

Provide adequate combustion ventilation
air to the furnacdf a vent duct extension
IS used, a class Il approved vent is
required.See the Locating Units and Gas
Heating sections of the Installation
section ofthe manual.

. Always install and operafurnace within

the intended temperature rise range and
duct system external static pressure (ESP)
as specified on the unit nameplate.

The supply and return air ductsust be
derived from the same space. It is
recomnended ducts be provided with
access panels to allow inspection for duct
tightness. When a down flow duct is used



with electric heat, the exhaust dumust
be an L shaped duct.

. Clean furnace, duct and components
upon completion of the construction
setup. Verify furnace  operating
conditions including input  rate,
temperature rise and ESP.

Every unit has a unique equipment
nameplate with electrical, operational,
and unit clearancepecifications. Always

refer to the unit nameplate for specific

10.

ratings unique to the model you have
purchased.

READ THE ENTIRE INSTALLATION,
OPERATION AND MAINTENANCE
MANUAL. OTHER IMPORTANT
SAFETY PRECAUTIONS ARE
PROVIDED THROUGHOUT THIS
MANUAL.

Keep his manual and al literature
safeguarded near or on the untt.
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MODEL OPTIONS
SERIES AND GENERATION A3: INDOOR COIL CONFIGURATION
RN 0 = No Cooling Coil
A = Standard Evaporator
MAJOR REVISION B = 6 RowEvaporator
A E =4 Row Chilled Water Coll
F =6 Row Chilled Water Coll
UNIT SIZE
011= 11 ton Capacity A4: COOLING HEAT EXCHANGER
013= 13 ton Capacity CONSTRUCTION
016 = 16 ton Capacity 0 = Standard
018 = 18 ton Capacity A = Polymer ECoated Cooling Coll
020 = 20 ton Capacity B = Stainless Steel Cooling Coil Casing
025 = 25 ton Capacity D =OptionA+B
030 = 30 torCapacity E = Polymer ECoated Cond. Coil
J = Polymer ECoated Evap. And Cond. Coil
SERIES N = SMO 254 Corrosion Resistant Refrigeramnt
C =C Series Water Heat Exchanger
P = Polymer ECoated Evap. Coil + SMO 254
MINOR REVISION Corrosion Resistaefrigerarto-Water Heat
0 Exchanger
Q = Stainless Steel Evap. Coil Casing + SMO 254
VOLTAGE Corrosion Resistant Refrigeratut\Water Heat
2 = 230V/3i /60Hz Exchanger
3 = 460V/Zi /60Hz T =OptionB+J
4= 575V/31 /60Hz
6 = 380V/31 /50Hz A5: COOLING STAGING
8 = 208V/31 /60Hz 0= No Cooling
A =1 Variable Capacity Comp +1 On/Off Comp
Model Option A: COOLING/HEAT PUMP A =1 VariableSpeed Comp +3tage Comp
Al: COMPRESSORSTYLE B = 2 Variable Capacity Comp
0 = No Compressor F = Single Serpentine 8 FPI
A =R-410A Scroll Compressor G = Half Serpentine 8 FPI
C = R410A Variable Speed Scroll Compressor H = Single Serpentine 10 FPI
D = R410A Variable Capacity Scroll Compressor J = Half Serpentine 10 FPI
K = Single Serpentine 12 FPI
A2: CONDENSER STYLE L = Half Serpentine 12 FPI
0 = No Condenser N = DX AirHandler with 2Refrigeration Circuits
A = Microchannel AirCooled Condenser 2 =2 Stage

F = WaterCooled Condenser
J = Air-Source Heat Pump

L = WaterSource Heat Pump
N = DX AirHandling Uhit

14
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Model Option B: HEATING
B1: HEAT TYPE

0 = No Heat

B = Electric Heat

D = Natural Gas

G=LP Gas

K = Hot Water Caoil

M = Steam Distributing Coil

B2: HEAT CONSTRUCTION

0 = Standard

A = Aluminized Heat Exchanger

B = Stainless Steel Heat Exchanger

C = High Altitude Aluminized Heat Exchanger

D = High Altitude Stainless SteelHeat Exchanger
G= Polymer ECoated Heating Coll

B3: HEAT DESIGNATION
0 = No Heat
1=20kw

2 =40 kw
3=60kwW

4 =80 kwW
5=100 kW
6 = 120kW
1=270 MBH
2=405 MBH
3=540 MBH
A =1 Row
E =2 Row

17A o O 3B
17B o o 3C

O <m0 <00 <moOAQ <00
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B4: HEAT STAGING

0 = No Heat

A =1 Stage

B = 2 Stage

C = 3 Stage

D =4 Stage

E =5 Stage

F =6 Stage

G =7 Stage

H =8 Stage

K = Modulating Gas Heat

L = High Turndown Modulating Gas Heat

M = Modulating SCR Electric with Potentiometer
Control

N = Modulating SCR Electric with Externaii®
VDC

P = Single Serpentine 8 FPI

Q = Half Serpentine 8 FPI

R = Single Serpentine 10 FPI

S = Half Serpentine 10 FPI

T = Single Serpentine 12 FPI

U = Half Serpentine 12 FPI
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B5: HEAT PUMP AUX HEATING

0= No Heat Pump

A = AuxHeat 1 for Heat Pump 1 Stage
B = AuxHeat 2 for Heat Pump 1 Stage
C = AuxHeat 3 for Heat Pump 1 Stage
D = AuxHeat 4 for Heat Pump 1 Stage
E = AuxHeat 5 for HesRump 1Stage

F = AuxHeat 6 for Heat Pump 1 Stage
K = AuxHeat 1 for Heat Pump 2 Stage
L = AuxHeat 2 for Heat Pump 2 Stage
M = Aux Heat 3 for Heat Pump 2 Stage
N = Aux Heat 4 for Heat Pump 2 Stage
P = AuxHeat5 for Heat Pump 2 Stage
Q = AuxHeat 6 for HelgPump 2 Stage
U = AuxHeat 1 for Heat Pump 4 Stage
V = Aux Heat 2 for Heat Pump 4 Stage
W = Aux Heat 3 for Heat Pump 4 Stage
Y = Aux Heat 4 for Heat Pump 4 Stage
Z = AuxHeat5 for Heat Pump 4 Stage
1 = AuxHeat 6 for Heat Pump 4 Stage

1: UNIT ORIENTATIO N

16A m --

16B >

16C ©

0 = Standard Access$linged Access Doors with

Lockable Handles

2: SUPPLY & RETURN LOCATIONS

V = End Supply-No Return
Z=End Supply-Right Return

1 = Horizontal ConfiguratiorEnd Supply-End

Return

W = Horizontal Configuratioh End Supplyi

BottomReturn

16

16D o

O 3A

17A o ©O 3B

17B o o 3C

Feature 3: SUPPLY FAN OPTIONS
3A: SUPPLY FAN CONFIGURATION
O0=1Fan

D =1 Fan + Factory Installed VFD

N =1 Fan + Field Installed VIFD

3B:SUPPLY FAN

O <m0 <m0 <moOAN

M LT OO0 ©OOOO© N~

J-E0O0-0000-0000-DA -
5W0-BFOQAO-A0000O
<MMO 0O0O0dNMTET WHON~WO®
WMO —HANNNNN NNNNN
— -

30 o

31 o >» 9A
32 o o 9B
33 o » 9C
34 o >» 9D

35 o

L = 22" Direct Drive Backward Curved Plenum

100% Width Aluminum

N = 24" Direct Drive Bakward Curved Plenum

100% Width Aluminum

P = 24" Direct Drive Backward Curved Plenum

70% Width Aluminum

Q = 27" Direct Drive Backward Curved Plenuam

100% Width Aluminum

R = 27" Direct Drive Backward Curved Plenum

70% Width Aluminum

3C: SUPPLY FAN MOTOR TYPE

0 = High Efficiency Motor (1,200 nominal rpm)
A = High Efficiency Motor (1,800 nominal rpm)
R = High EfficiencyTEFC Motor (1,200 nominal

rpm)

S = High Efficiency TEFC Motor(1,800 nominal

rpPm)

3D: SUPPLY FAN MOTOR SIZE
E=1hp

G=2hp

H=3hp

J=5hp

K=75hp

L=10 hp

M=15 hp

N =20 hp

36 © > 10A
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Feature 4: RETURN/OUTSIDE AIR

OPTIONS

4A: OUTSIDE AIR SECTION

0 = 100% Outside Air

A =100% Outside Airwith Motorized Dampers

B = Manual Outside Air + Return Air Opening

C = Motorized Outside Air Dampers + Returrr Ai
Opening

D =100% Return Air

E = Economizer

G = Econ + Power BExhaust

H = Econ + Power Return

K = Econ + Energy Recovery

Q = Econ + Energy Recovery + Bypass Damper

4B:ENERGY RECOVERY TYPE

0 = No Energy Recovery

A = Energy Recovery Wheel

B= Energy Recwery Wheel + 1% Purge

4C: ENERGY RECOVERY SIZE

0= No Energy Recovery

A = Low CFM Enthalpy

B = High CFM Enthalpy

E = Low CFM Sensible

F = High CFM Sensible

J = Low CFM Enthalpy + Exhaust Filters

K =High CFM Enthalpy + Exhaust Filters
N = Low CFM Sensible + Exhaust Filters

P = High CFM Sensible + Exhaust Filters

16D o

O 3A

17A o O 3B

17B o o 3C

O <m0 <00 <moOAQ <00
M T OO0 ©OOO© N~O OO0,
J-E0O0-0000-0000-DA-AO0AA
5W0-BFOQAO-A00000-000O00O
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Feature 5: RETUREN FAN OPTIONS
5A: RETURN FAN CONFIGURATION
0 = Standard

A=1Fan

B=2Fans

C = 1Fan + Factory Installed VFD

D =2 Fans +1 Factory Installed VFD
E = 2 Fans + Factory Installed VFD's
G =1 Fan + Field Installed VFD

H =2 Fans +1 Field Installed VIFD

J =2 Fans + 2 Field Installed VFD's

5B: RETURN FANS
0 = Standard
B = 22" Direct Drive Axial Flow Fan

5C: RETURN FAN MOTOR TYPE

0 = Standard

A = High Efficiency Motor (1,200 nominal rpm)

B = High Efficiency Motor(1,800 nominal rpm)

N = High Efficiency TEFQVotor (1,200 nominal
rpm)

P = High Efficiency TEFCMotor (1,800 nominal

rpm)

5D: RETURN MOTOR SIZE
0 = Standard

E=1hp

G=2hp

H=3hp

J=5hp

K=75hp

L=10hp

M=15 hp

N =20 hp
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Feature 6: EXHAUST FAN OPTIONS
6A: EXHAUST FAN CONFIGURATION

0 = Standard

A=1Fan

C =1 Fan + Factory Installed VFD

G =1 Fan + Field Installed VFD

6B: EXHAUST FAN

0 = Standard

L = 22" Backward Curved PlenumFat00% Width
Aluminum

T= 22" Backward Curved Plenum Far0% Width
Aluminum

6C: EXHAUST FAN MOTOR TYPE

0 = Standard

B = High Efficiency Motor (1,800 nominal rpm)

P = High Efficiency TEFCMotor (1,800 nominal
rpm)

6D: EXHAUST MOTOR
0 = Standard

E=1hp

G=2hp

H=3hp

J=5hp

K=75hp

L=10hp

M=15 hp

N =20 hp

18
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7: O/A CONTROL

0 = Standard

A = 3 Position ActuatorSensible Limit

B = 3 Position ActuatorEnthalpy Limit

C = Fully Modulating ActuatorSensible Limit

D = Fully Modulating Actuator Enthalpy Limit

E = DDC Actuator

F = Constant Volume Outside Air

G =Options A+F

H=Options B+ F

J=OptionsC+F

K =OptionsD+F

L =Options E+ F

M = 3 Pos. Act: Sensible Limit + CO2 Override

N = 3 Pos. Act: Enthalpy Limit+ CO2 Override

P = Fully Mod. Act- Sensible + CO2 Override

Q = Fully Mod. Act-Enthalpy + CO2 Override

R = DDC Actuator + CO2 Override

S = Dual Minimum Position Potentiometers + Fully
Mod. Act.- Sensible Limit

T = Dual Minimum Position Potentiometergully
Mod. Act.- Enthalpy Limit

U =2 Position Actuator

V = Fault Detection and Diagnostics Controller
(FDD) Sensible Limit

W = FDD Enthalpy Limit

Y = Option V+ CO2 Override

Z =Option W+ CO2 Override

8: EXHAUST DAMPERS & RA BYPASS

0 = No ReturrOpening

A = Standard Return Opening without EA Dampers

C = Standard Barometric Relief EA Dampers

G= Standard Barometric without EA Dampers + RA
Bypass

J = Standard Barometric Relief EA Dampers + RA
Bypass

36 © > 10A
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Feature 9: FILTER OPTIONS
9A: UNIT FILTER TYPE
0 2 0 - 36% HEf.a MERM 8

4 0 -3R% Effa- MERY 8
Pleated MERV 8 + 4" Pleated MERV 11
Pleated MERV 8 + 4" Pleated MERV 13
2" Pleated MERV 8 + 4" Pleated MERV 14

A =
B 2"
c=2

D

9B: PRE FILTER BOXSIZHLOCATION
0 = Standard Filters in Standard Position
B = High Efficiency Filters in Standard Position

9C: FINAL FILTER TYPE

0 = No Final Filters

A =12" Cartridge MERV 13
D = 12" Cartridge MERV 14
U= 4" Pleated MERV 13

Y= 4" Pleated MERV 14

9D: FILTER OPTIONS
0= None
A = Clogged Filter Switch Unit Filters

B = Clogged Filter SwitchUnit + Energy Recovery

Filters
C = Clogged Filter SwitchUnit + Final Filters

D = Clogged Filter SwitchUnit + Energy Recovery

+ Final Filters

E = Magnehelic GaugdJnit Filters

F = Magnehelic GaugdJnit + Energy Recovery
Filters

G = Magnehelic GaugdJnit + Final Filters

H = Magnehelic GaugeJnit + Energy Recovery +

Final Filters

J = CFS + Magnehelic Gaug&nit Filters

K =CFS + Magnehelic Gaug&nit + Energy
Recovery Filters

L = CFS + Magnehelic Gaugé&nit + Final Filters

M = CFS + Magnehelic Gaugé&nit + Energy
Recovery + Final Filters

16D o

O 3A

17A ©o © 3B

17B o o 3C
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Feature 10: REFRIGERATION CONTROL

33 ©o » 9C
34 o >» 9D

35 o

10A: REFRIGERATION CONTRO L
0= None

36 © > 10A
37 X o 10B

A =5 Minute Compressor Off Timer and 20 Second

Compressor Stage Delay
D = Adjustable Compressor Lock Out
E = Freeze Stats (each circuit)
H=OptionA+D
J=OptionA+E
M = Adjustable Fan Cycling with Adjustable
Compressor Lockout
P=0OptimD+E
T =OptionM +E
V = Option A +M+E
W =0OptionA+D+E

10B: BLANK
0= None
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Feature 11: REFRIGERATION OPTIONS

o 1
=2
16D o

6B >
16C o

11A: REFRIGERATION OPTIONS

0= None

A = Hot Gas Bypass Lead Stage

B = Hot Gas Bypass Lead and Lag Stages
C = On/Off Hot Gas Reheat

D = Hot Gas Bypass Ne¥ariable Compessor

Circuits
E = Modulating Hot Gas Reheat
G =OptionsA+C
H=Options B+ C
J=Options A+E
K =Options B+ E
L =OptionsD+C
M = Options D+E

P = Polymer ECoated On/Off Hot Gas Reheat
Q = Polymer ECoated Modulating Hot Gas Reheat

R = OptionsA +P
S =OptionsB+P
T =Options A+D
U =Options B+ Q
V = Options D+P
W = Options D+Q

11B: BLANK
0= None

12: REFRIGERATION ACCESSORIES
0= None

A = Sight Glass

B = Compressor Isolation Valves
C=OptionA+B

D = One Circuit 0°F Low Ambient
E=OptionA+D

F=OptionB+D

G=0OptionA+B+D

20

O 3A

17A o O 3B

17B o o 3C

< 3D

Feature 13: POWER OPTIONS

13A: UNIT DISCONNECT TYPE

31 o » 9A
32 o o 9B
33 o » 9C
34 o » 9D

35 o

0 = Single Point PoweiStandard Power Block
A = Single Point PowerNon-fused Disconnect

Power Switch

B = Single Point PowerCircuit Breaker

13B: DISCONNECT 1 SIZE

A =15 amps
B = 20 amps
C=25amps
D =30 amps
E =35 amps
F =40 amps
G =45 amps
H =50 amps
J =60 amps
K =70 amps
L =80 amps
M =90 amps
N =100 amps
P =110 amps
Q=125 amps
R =150 amps
S =175 amps
T =200 amps
U =225 anps
V =250 amps
W = 300 amps
Y =350 amps
Z =400 amps
3 =600 amps

13C: BLANK
0= None

36 © > 10A
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14: SAFETY OPTIONS Feature 16: UNIT CONTROLS
0= None 16A: CONTROL SEQUENCE
A = Return and Supply Air Firestat 0 = Standard Terminal Block for Thermostat
B = Return Air Smoke Detector A = Terminal Block for Thermostat + Isolation
C = Supply Air Smoke Detector Relays
E = Remote Safety Shutdown Terminals B = Single Zone VAV Unit ControllerVAV Cool +
F =OptionA+B CAV Heat
G =OptionA+C C = Single Zone VAV Unit ControllerVAV Cool +
J=0OptionA+E VAV Heat
K=0OptionB+C D = VAV Unit Controller- VAV Cool + CAV Heat
M= OptionB+E E = Constant Air Volume Unit ControlleCAV
P =0OptionC+E Cool+ CAV Heat
R=OptionA+B+C F = Makeup Air Unit Controller
T=OptionA+B +E G = Single Zone VAV Heat Pump Unit Controller
V=0ptionA+C+E VAV Cool + VAV Heat
Z=0OptionB+C +E H = Constant Air Volume Heat Pump Ugibntroller
4=0OptionA+B+C+E - CAV Cool+ CAV Heat
J = Makeup Air Heat Pump Unit Controlls€CAV
15: ACCESSORIES Cool + CA\/ Heqt
0= None K = PAC- Precise Air Controller (No VCC)
A = Low Limit Controls L = D-PAC- Digital Precise Air Controller
B = Phase & Brown Out Protection M = Field Installed DDC Controls by Others
C = CoolingCoil UV Lights N = Field Installed DDControls + Installation
E = Compressor Sound Blankets Relays
F=Option A+B P = Factory Installed DDC Controls by Others +
G =OptionA+C Installation Relays
J =Option A+E
K=OptionB+C 16B: CONTROL SUPPLIER
M = Option B + E 0= None
P =OptionC+E C =AAON VCB-X
R= OptionA+B+C J = AAON Touchscreen Controller
T=0OptionA+B +E K =AAON VCC-X
V=0OptionA+C+E
Z=0OptionB+C +E 16C: CONTROL SUPPLIER OPTIONS
4=0OptionA+B+C+E 0= None
16D: BMS CONNECTION & D IAGNOSTICS
0= None
A=BACnetIP
B = BACnet MSTP
C = Modbus IP
D = Modbus RTU
E = Lontalk

21



GEN

> MJIREV

SIZE

-011 -

RN Series Feature String Nome nclature

Feature 17: PREHEAT OPTIONS

17A: PREHEAT CONFIGURATION

0 = Standard

A = Modulating Electric Prehea®utside Air

D = Hot Water Preheat CelMixed Air

E = SteamDistributing Preheat Gdilixed Air

K = Polymer ECoated Hot Water Preheat Coil
Mixed Air

L = Polymer ECoated Steam Distributing Preheat
Coil - Mixed Air

17B: PREHEAT SIZING
0 = Standard
A =HeatQty A
B = HeatQty B
C=HeatQtyC
D =HeatQty D
E=HeatQty E
F=HeatQty F
G =HeatQty G
H=Heat Qty H
J=HeatQty J
K=Heat Qty K
L=HeatQty L
M = Heat Qty M
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Feature 18: OPTION BOXES

18A:BOX QUANTITY & LOCATION

0= None

5= Empty Energy Recovery Wheel Option Box

18B:BOXSIZE
0= None
W=Empty Energy Recovery Wheel OptiBox

18C: BOX ACCESSORIES
0= None

19: OUTSIDE AIR ACCESSORIES

0 = No Outside Air Hood100% Return Air

A = QOutside Air Hood

B = Outside Air Hood with Metal Mesh Filters

C = Option A+ Airflow Measuring Station Size A
D = Option A+ Airflow Measuring Station SizZB8
G =Option B+ Airflow Measuring Station Size A
H = Option B+ Airflow Measuring Station SizZ8

34 o » 9D

35 o
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20: CABINET OPTIONS
0= None

A = Base Insulation

B = SA & RA Burglar Bars
F=OptionA+B

21: BLANK
0= None

22: MAINTENANCE ACCESSORIES
0= None

A = Factory Wired 115V Convenience Outlet
B = FieldWired 115V Convenience Outlet
C = Service Lights

D = Remote Start/Stop contacts

E = Supply Fan Auxliary Contacts
F=OptionA+C

G =OptionA+D

H=OptionA+E

J=0OptionB+ C

K =OptionB + D

L =OptionB+E

M=OptionC+D

N =OptionC+E

P=QtionD+E

Q=0OptionA+C+D
R=OptionA+C+E

S=OptionA+D +E

T=OptionB+C +D
U=0OptionB+C+E
V=0OptionB+D+E

W =0OptionC+ D +E

Y =OptionA+C+D+E

Z=0Option B+C+D+E

O 3A

17A o O 3B

17B o o 3C
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23: CODE OPTIONS

0= StandardETL U.S.A. Listing
A = Chicago Code

B = ETL U.S.A. + Canada Listing

24: SHIPPING SPLITS
0 = Standard

25: AIR COOLED CONDENSER

ACCESSORIES

0 = Standard

A = Cond Coil Guards

C = ECM Condenser Fan Head Pressure Control

D = Low SoundCondenser Fan Head Pressure
Control

E = VFD Condenser Fan Head Pressure Control

G = Cond Coil Guards + ECM Condenser Fan Head
Pressure Control

H = Cond Coil Guards #ow Sound Condenser Fan
Head Pressure Control

J = Cond Coil Guards + VFD Cond Fan Head

Pressure Control
26: Blank
0= None
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27: WATER - COOLED CONDENSER
ACCESSORIES

0 = None (No Water Condenser)
A = Balancing Valves

B = Water Flow Switch

D = Motorized Shubff Valve

E = Head Pressure Control
F=OptionA+B

H = Option A+ D
J=0OptionA+E

L =OptionB+D

M= OptionB +E
R=OptionA+B+D
S=OptionA+B +E

28: ENERGY RECOVERY WHEEL
ACCESSORIES

0= None

A = Energy Recovery Wheel Defros$tart/Stop

B = Energy Recovery Wheel Rotation Detection
F=OptionA+B

29. VED Options
0= None
A = Shaft Groundingit on all SA, RA, EA motors

30: Miscellaneous Options
0 = Standard
A = High Condensate Level Switch

31: BLANK
0 = Standard

32: BLANK
0 = Standard

33: BLANK
0 = Standard
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34: BLANK

0 = Standard

35 WARRANTY

0 = Standard Warranty

A =2 Year Parts Warranty
B = 5 Year Parts Warranty
C =10 Year Parts Warranty

36: CABINET MATERIAL
0 = Galvanized Cabirté Double Wall+ R13 Foam
Insulation

37: SPECIALS & PAINT

B = Premium AAON Gray Pairixterior Paint

C = Premium AAON Gray Paint Exterior Paint +
Interior Corrosion Protection

E = Premium Gray Paint Exterior Paint + Shrink
Wrap

F = Premium Gray Paint Exterior Paint + Interior
Corrosion Protection + Shrink Wrap

X = SPA + Premium AAON Gray & Exterior
Paint

Y = SPA + Premium AAON Gray Paint Exterior
Paint + Interior Corrosion Protection

1 =SPA + Premium AAON Gray Paint Exterior
Paint+ Shrink Wrap

2 =SPA + Premium AAON Gray Paint Exterior
Paint + Interior Corrosion ProtectiarShrink
Wrap

4 = SPA + Special Exterior Paint Color

5 = SPA + Special Exterior Paint Color + Interior
Corrosion Protection

7 = SPA + Special Exterior Paint ColeIShrink
Wrap

8 = SPA + Special Exterior Paint Color + Interior
Corrosion Protection Shrirk Wrap

34 o >» 9D

35 o

36 © > 10A
37 X o 10B



General Information

RN Series packaged rooftop units heat
pumps and outdoor air hanatg units have
been designedor outdoor installation only.
Units are assembled, wired, chargadl run
tested at the factory.

Startup and service must be performed by a

Factory Trained Service Technician.

A\ WARNING

installation,  adjustment,
service, or maintenance

Improper
alteration,

can cause property damage, personal
injury or loss of life. Startup and

service must be performed by a
Factory Trained Service Technician. A
copy of this IOM must be kept with the
unit.

A\ CAUTION

These units must not be used for
heating or cooling at any time during
any phase of construction. Very low
temperatures, harmful
vapors, and misplacement of the
filters will damage the unit and its
efficiency.

return air

Certification of Gas Heat Models

a. AAON gas heat exchangers have
successfuly completed 10,000 burner
operation cycles and corrosion resistance
as specified per teststandard ANSI 21.47.
All gas heat exchangers used in AAON
applances are certified for use
downstream of evaporator or cogjin
coils.

b. Certified as a Category lll forced air
furnace with or without cooling.

c. Certified for outdoor installation only.
d. Certified forinstallation on a combustible
roof with a

Certification of Steam or Hot Water Heat

Models

a. Certified as a forced aiheating system

with or without cooling.

Certified for outdoor installation only.

c. Certified for installation on a combustible
roof with a

=

Certification of Electric Heat Models

a. Certified as an electric war air furnace
with or without cooling.

b. Certified for outdoor installation only.

c. Certified for installation on a combustible
roof with a

Certification of Cooling Models
a. Certified as a commercial central air

conditioner with or whout electrically
operated compressors
b. Certified for outdoor installation only.
c. Certified for installation ora combustible
roof with a
d. Certified with refrigerant RI10A coils or
with chiled water cooling coils.

Codes andOrdinances

RN Series units have been tested and
certified, by ETL, in accordance with UL
Safety Stadard 1995/CSA C22.2 No. 236,
ANSI Safety Standard Z21.8-208/CSA
2.30-200, and ANSI Safety Standard Z83.8
2006/CSA 2.62006

Systemmustbe sized in acaardance withthe
American Society of Heating, Refrigeration
and Air Conditioning Engineerblandbook

Installation of RN Series unitsnust conform

to the ICC standards of the International
Mechanical Code, the International Building
Code, and local buiding, plumbing and
waste water codesnlthe absence of local
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codes installaton must conform tothe have been received to match the job

current (United States)National Fuel Gas requirements.

Code ANSI-Z223.INFPA 54 orthe current

(Canada) National Fuel & Propane If repairs must be made to damaged goods,
Installaton Code CSAB149.1 orB149.2, then notify the factory before any repair

and Mechanical Refrigeration Code CSA action is taken in order to protect the

B52 Al applances must be electrically warranty. Certain equipment alteration,

grounded in accordance with local codes repair, and manipulaton of equipment

in the absence of local codes, tharrent without the manufacturer

National Electric Code, ANSI/NFPA 70 or the product warranty. Contact the AAON

the current Canadian Electrical Code CSA  Warranty Department for assistae with

C22.1. handing damaged goods, repairs, and freight
claims: (918) 382645Q

A CAUTION Note: Upon receipt check shipmefr items

_ that ship loose such as fiters and remote

The Clean Air Act of 1990 bans the sensors. Consut order and shipment
intentional venting of refrigerant as of documentation to identify potential locse
July 1, 1992. Approved methods of shipped iters. Looseshipped items may

recovery, recycling, or reclaiming have been placed inside unit cabinet for
must be followed. security. Installers and ownemust secure

all doors with locks or nuts and bolts to

prevent unauthorized access.
A\ WARNING
Coils and sheet metal surfaces 0
present sharp edges and care must A
be taken when working with b di

equipment.

A\ WARNING

Failure to observe the following
instructions will result in premature _
failure of your system and possible Figure 1 - Lockable Handle
voiding of the warranty.

\

Storage
o _ If installation wil not occur immediately
Receiving Unit _ following delivery, store equipment in a dry
When receivedcheckthe unit for damage  rotected area away from construction traffic

that might have occurred in transit. If damage  and in the proper orientation as marked on the
isfound notei t on t Freghtbila’ r i ephcRaging with all internal packaging in

request for inspenasti orpacd Bechedal Ibodefpped Femd 9 € n't
be made in writing at onc€heck mmeplate

to ensure the correct model sizes and volage
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Packaged Direct Expansion (DX) Units
A\ WARNING

COMPRESSOR CYCLING

3 MINUTE MINIMUM OFF TIME
To prevent motor overheating

compressors must cycle off for a
minimum of 5 minutes.

5 MINUTE MINIMUM ON TIME
To maintain the proper oil level
compressors must cycle on for a
minimum of 5 minutes.

The cycle rate must not exceed 7
starts per hour.

All DX refrigeration systems are factory
assembled, leak tested, charged with
refrigerant and run tested.

Al refrigerant systems include an
evaporator, condenser liquid line fiter
driers, thermal expansion valge(TXV) and
scrol  compresos. Compressors are
equipped with a positive pressure forced
lubrication system.

A\ CAUTION

CRANKCASE HEATER
OPERATION

Some units are equipped with

compressor crankcase heaters, which
must be energized at least 24 hours
prior to cooling operation, to clear any

liquid refrigerant from the

compressors.

Nevercut off the main power supply to the
unit, except for servicing emergency or
complete shutdown of the unit. When power
is cut off from the unit crankcase heaters

cannot prevent refrigerant migratianto the
compressorsThis means theompressowill

cool down and lquid refrigerant may
accumulate in the compressor. The
compressor is designed to pump refrigerant
gas and damage may occur when power is
restored.

If power to the unit must be off for more than
an hour, turn the thermostat system switch to
"OFF", or turn the unit off at the control
panel, and leavethe unit off until the main
power switch has been turned on again for at
least 24 hours for units with compressor
crankcase heaters. This wil give the
crankcase heater time to clear any liquid
accumulation out of the compressor before it
is started.

Always control theunit from the thermostat,
or control panel, never at the main power
supfly, except forservicing, emergency or
complete shutdown of théanit.

During the cooling season, if the air flow is
reduced due to dirty air fiters or any other
reason, the coolingcoils can get too cold

which will cause excessive liquid to return to
the compressor. As the liquid concentration
builds up, ol is washed out of the
compressor, leaving it starved for lubrication

The compressor life wil be seriously shorted
by reducedlubrication and the pumping of
excessive amounts of liquidoil and
refrigerant.

Note: Low Ambient Operation

Air-cooled DX units without a low ambient
option, such as condenser fan cycling or the
0°F low ambient option, wil not operate in
the cooling modef operation properly when
the outdoor temperature is below 55°F. Low
ambient and/or economizer options are
recommended if cooling operation below
55°F is expected.
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A\ cAUTION

Polyolester (POE) and Polyvinylether
(PVE) oils are two types of lubricants
used in hydrofluorocarbon (HFC)

refrigeration systems. Refer to the

compressor label for the proper
compressor lubricant type.

Note: Multiple Units  with
Thermostats

When severaheating and coolingunits are
used to conditiona space all unit thermostat
switches must be set in either heating mode,
cooling mode or off. Do not leave part of the
units switched to the opposite mode. Cooling
only units must be switched off at the

thermostat during the heating season.

Multiple

Gas or Electic Heating

The unit is designed to heat a given amount
of air while operating If this anount of air is
greatly reducedapproximately 1/3 during
the heatingseasonthegas heat exchanger or

electric heatingcoil may overheat, and may
cut the burnepr heater off entirely by action
of the safety high temperature limit devices
which are factory mounted at the heat
exchanger and suppkanareas.

Adjust arflow after installation to obtain an
air temperature rise within the range
specified on the unit rating plate at the
required external static pressure.

Should overheating occur with a gas heat
exchanger, or the gas supply fail to shut off,
shut off themanual gas valve to the furnace
before shutting off the electrical supply.

Prolonged overheating of the heat exchanger
wil shorten its life.

If unit has not been selected as a 100%
outside airunit (makeup air unjit the return
air duct must be sealed the unit and the
return air temperature must be maintained

between 55 and80 F.

Table 1 - Electric and Gas Heating Capacities

Gas Heat Electric Heat
Model Option Input Capacity | Output Capacity Capacity
B3 kW (230V,
MBH MBH kW (208V) 380V, 460V,
575V)
l1=Heatl 270.0 218.7 15.0 20
2=Heat?2 405.0 328.1 30.0 40
3=Heat3 540.0 432.0 45.1 60
4=Heat4 60.1 80
5=Heat5 75.1 100
6=Heat6 90.1 120

Wiring Diagrams

Unit specific wiring diagrams are laminated
and affixed inside the controls compartment
door.

CondensateDrain Pan

Unit requires drain tragpto be connected to
the condensatalrain panof the unit. The 11,
13, 16-25 and 30 ton units include one drain
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pan connecbn. P-traps must be field
provided and installed. See Installation
section of this manual for more information.

If codes require a condensaleain line, the
ine mustbe the same pipe sipe larger than
the drainconnection include a grap, awml
pitch downward toward drainUse an air
break with long runs of condensate lines.

A\ cAUTION

Unit must not be operated without a p-
trap. Failure to install a p-trap may

result in overflow of condensate

water.

Installation

AAON equipment has been designed for
quick andeasy installation.

Locating Units
The curbmustbe mounted first and must be
located so that duct connections will be clear

of structural members of the building.

Verify rooftop or foundation can support the
total unit weight, including accessory
weights.

A\ WARNING

When locating gas fired units, it is
recommended the unit be installed so
that the flue discharge vents are

located at least 120 inches away from
any opening through which
combustion products could enter the
building.

A\ WARNING

from adjacent public
adjacent buildings,
windows building

Distances
walkways,

operable and

openings, shall conform to local codes

and/or the National Fuel Gas Code,
ANSI Z223.1/NFPA 54, or the
National Gas & Propane Code, CSA
B149.1

Do not posttion flue opening to discharge into
a fresh air intake of any other piece of
equipment.Install the wit so that the flow of
combustionintake air is not obstructed from
reaching the furnace.

Vent opening must not be blocked by snow.

A mini mum 120 curb
vent outl et shall be
ground/roof.

Flue gas is dangerously hot and contains
containments. The uses responsible for
determining if vent gases may degrade
building materials.

The National Gas and Propane Installation
Code, B149.1 specifies a 6 ft. horizontal vent
terminal clearance to gas and electric meters
and relief devices.

Local codes magupersede or further place
restrictions on vent termination locations.
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Table 2 - C Cabinet Unit Clearances

Unit Size
Location 11, 1316-25 and 30
tons
Front - .
ool (GitsA —
ack- (Outside R
Air)* 200+
Left Side 600
Right Side 600
Top Unobstructed
*Clearance is measured from the end of
outside air rain hood.
*Units with an energy recovery whe
require 48 doits with powes
exhaust or power
clearance.

Figure 2 - RN Series C Cabingt
11, 13, 1625 and 30

Setting the Curb

Make openings in roof decking large enough
to allow for duct penetratiomnd workspace
only. Do not make openings larger than
necessary. Set the curb to coincide wiitle
openings. Make sure the curb is levghit
must be level in both horizontal axes to
support the unit and reduce noise and
vibration.

A\ CAUTION

All roofing work must be performed by

competent roofing contractors to
avoid any possible leakage.
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A\ CAUTION

Where the supply or warm air duct
passes through a combustible roof, a
clearance of 1 inch must be
maintained between the outside

edges of the duct and combustible
material in accordance with National

Fire Protection Association Standard
No. 90A. Provide flashings or
enclosure between structure and roof
and all joints must be sealed with
mastic roofing to ensure a watertight
seal.

A\ CAUTION

Incorrect lifting can cause damage to

the unit.

Forklifting the Unit ( 11, 13and 16-30 ton)
11, 13and16-30 tonunits can be liftedusing

a forkliift. 11-25 and 30 ton units must have
forks7 2 0 i northedornisgrtuls t
fork extensions.11, 13,and 16-30 ton units
with Energy Recovery wheels cannot be
Iifted using a forklift. Standard units can be
ifted from all sides except the condenser
side. Units with power exhaust can be lifted
from the controls side or the access (right)
side.

Forks must be perpendicular to the unit and
they must be in far enough that thack of
the forklsareno mor e t han 60
edge of the unit.

have
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A\ cAUTION

FORKLIFTING
11-25 AND 30 TON UNITS

For ks or For k Ext ¢
in length.

==»

=
J

Figure 3 - Forklifting an RN Series C Cabinet]l, 13and16-30 tons

Lifti ng the Unit hooks and cables at all lifting points / lugs
If cables or chains are used to hoist the unit provided on the unit.

they must be the same lengtMinimum

cabl e | engllHH3andd63®tend f Hoist unit to a point directly above the curb
units. Caremustbe takerto prevent damage and duct openings. Be sure that the gasket

to the cabinetcoils, andcondenser fans. material has been apgtil to curb.
It is recommendedo lift the unit with the Carefuly lower and align the unit with utility
outside air hood irnthe downward shipping and duct openings. Lower the unit until the

position. However, the unit may be lifted unit skirt fits around the curlsone units are
with the outside air hood in the open position.  designed to overhartpe curb. Take care that

any recessed base rails fit around the curb.
Before lifting wnit, be sure that all shipping Make sure the untt is properly seated on the
material has been removed from unit. Secure curb and is level.
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99" MINIMUM
LENGTH

Figure 5 - Lifting Details of all, 13and16-30 tontonsEnergy Recovery Wheet Power
ReturnUnit



Duct Connection

There to be a minimum
off of the supply duct with no size reduction
and the a limitation of no more than a 45
transition for t he
proper performance of the heaters. Air
quantity and temperature stagnation could
stil be effected depending on how branch
takeoffs are taken off the main supply
plenum.

ne

Note:If outside air will be in contaawith the

air tunnel base of @ cabinet unit 11, 13and
16-30 tontong, the unit must include the
base insulation option or the base must be
field insulated.

SEE DETAIL A —.

SECTIONAL VIEW OF UNIT ON ROOF CURB

A\ cAUTION

Do not drill or punch holes in the base
of the unit, from inside the unit or from

below the unit to attach ductwork.
Leaking may occur if unit base is

punctured.

Rubkber Gasket
Wood |
Makler * 2 |
r
Risicl ’
Duct S Flex ) .
Connecton ® Imstallation

e

— Counter®

Cant Strip ®

Roofng Matesial *
r

Curb
e
)
Structural
Steel * /| )
R
Detail A

Unit Base Connection
®= Field Supplied
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Rubber Gasket
=y

Duct Rail < !‘. 1

_ Camt Strip *

— Rigid
Installation * Roofing Material *
Duct / Flex A
Connector * T /

A >
' Curd f/

Wood /
Nailer *

Detall A

Knock Down Curb
Duct Support Rail Connection
* Field Supplied

Anere fasp!
AN
.'% |- Waod Maier *
r .
Solid Baltom £ Counter
Acoustic Curb [ /" Pashing*
fi 1
£ %,
Ifl\ L Rig o Installasion ®
1|
II k +— Cant Strig *
/ .
Resfarig
T | — _ ﬁ - Material *
Roof Deck —
Structueal A
Sl * h
Duict / Flex
Connpotonr "
e o Datail A
Saolid Battam Curb Conndclitn
* Fleld Sapphed

Figure 6 - Duct Connection

Outside Air Rain Hood

Rain lbod must be opened before startup of
the unit. Fresh air intake adjustmentsustbe
made according to buiding ventilation of
local code requirements.

11, 13 and 1830ton Units

Remove the two screws at thettom of the
rain hood that secure it in the shipping
position. Remove the screws that attach the

side pieces of the hood to the top of the hood.

Rotate the side pieces so that tiades along
one edge line up with the holes on the top
piece and the flage is on the inside of the
rain hood.

Attach the side pieces to the top of the hood
using the provided screws and attached the
side pieces to the end of the unit through the

flange.

Apply siicon caulking along the top and both
sides of the rain hood. Ka care to seal the
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top corners where the rain hood attaches to
the unit.
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Figure 7- 11, 13 and 1830 tonClosedRain
Hood



A\ CAUTION

In order to prevent water leakage into
the roof curb, the factory provided
sheet metal flashings MUST BE

attached to the unit base to cover the
shipping slots at both ends of the unit.

/jfjf Metal Mesh Filters (11, 13 and 1630 tor)

SR Metal mesh outside air fiters require
Figure 8- 11, 13 and 180 tonOpenRain installation of the fiter rack on the intake of
Hood the rain hood.

Clips which hold the metal mesh fiters in the
fiter rackmustface otward

Figure 9 - Rain Hood withMetal MeshFitter Rack Instéation
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Electrical

Verify the unit nameplate agrees with power supply. Connect power and control wiring to the unit
as shown irFigure 11 and in tke unit specific wiring diagram, which shows factory and field wiring
and isattached to the inside of the door of the controls compartment.

Table 3 - Nameplate Voltage Markings & Tolerances

Nameplate Nominal Operating Voltage Rande Acceptaltq)I:nPgrformance

Hz Voltage System . _ 9
Voltage Min Max Min Max
115 120 104 127 108 126
208/230 208/240 187 254 187 252
208 208 187 228 187 228
60 230 240 208 254 216 252
265 277 240 293 249 291
460 480 416 508 432 504
575 600 520 635 540 630
50 230 230 198 254 208 254
400 400 344 440 360 440

Notes:

1. Operating voltage is the min and max voltage for which the unit can function. Never
operate outside of this min and max voltage.

2. The Acceptable Performance Range is the min and max voltage for which the unit
performance is designed and ratedto give acceptable performance.

unit (compressor compartmgnt See unit

A WARNING drawing for specific location.

Electric  shock hazard. Before
attempting to perform any installation,
service, or maintenance, shut off all
electrical power to the unit at the

disconnect switches. Unit may have
multiple power supplies. Failure to
disconnect power could result in
dangerous operation, serious injury,
death, or property damage.

Route power and control wiring, separately,
through the utiity entry in the base of the
unit. Do not run power andontrol signal
wires in the same conduit. The utiity entry
on11, 13 and 1430 tonunits is located in the
unit base in théront right hail corner of the
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A\ cAUTION

Installing Contractor is responsible for
proper sealing of the electrical and

gas entries into the unit Failure to seal
the entries may result in damage to
the unit and property.




13 () HIGH VOLTAGE
1 () |LOW VOLTAGE
13 () GAS ENTRY

Figure 10 - Unit Utility Entry

Field Connection
Location

Utility Entry
Figure 11 - Back View of Power Switch
from Compressoand Control Compartment
(11, 13 and 180 tonUnits)

Size supply conductordased on the unit
MCA rating Supply conductorsmust be
rated a minimum of 75°C

Protect the branch circuit in accordance with
code requirements. The wunit must be
electrically grounded in accordance with
local codes, or in the absence of local codes,
the current National Electric Code,
ANSI/NFPA 70 or the current Canadian
Electrical Code CSA C22.1.

Note: All units are factory wired for 208V,
230V, 380V, 460V, or 575V. The
transformer configuration must bechecked
by a qualfied technician prior to service,

especially if unit is to be connected to a 208V
or 230V supply. For 208V service
interchange the yellow and red conductor on
the bw voltage control transformer.

RedBlack for 208V
Yellow-Black for 230V

Wire power leads to the uditserminal block

or main disconnect. All wiring beyond this
point has been completed by the
manufacturer and cannot be modified without
effecting t he
certification.

Supply voltage must be within the mirgx
range shown on the unit nameplate. Available
short circuit curreniustnot exceed the short
circutt current ratig (SCCR) shown on the
unit nameplate.

A\ CAUTION

Three phase voltage imbalance will

cause motor and

premature failure.

overheating

Three phase voltage imbalance wil cause
motor overheating and premature failure.
The maximum allowable imbalance is 2%.

Voltage imbalance is defined as 100 times the
maximum deviation from the average voltage
divided by the average voltage.

Example:

(221v+230V+227V)I3 = 226V, then
100%(226V-221V)/226V = 2.2%, which
exceeds the allowable imbalance.

Check voltage imbalance at the unit

disconnect switch and at the compressor
terminal. Contact your local power company
for line voltage correains.
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Instaling contractormust check for proper

motor rotation and check blower motor A CAUTION

amperage listed on the motor nameplate is
not exceeded. Motor overload protection may No variable speed compressor shall
be a function of the variable frequency drive operate below 35 Hz. Operating
and must not be bypassed. variable speed compressors outside

the frequency range specified in this
manual voids all warranties and may

A\ CAUTION result in compressor failure.

Rotation must be checked on all

MOTORS AND COMPRESSORS of Thermostat Control Wiring

three phase units. Supply fan, exhaust If a thermostat is used for unit contridcate
fan, return fan, and condenser fan the thermostaton an inside wal 4 feet
motors must all be checked by a above the floor where it will not be subjected
qualified service technician at startup to drafts, sun exposure, or heat from electrical
and any wiring alteration mustonly be fixtures of appliancesControl wiring must
made at the unit power connection. deliver adequate voltage to components to
assure proper operationControl voltage
returning from controller circut must be a
minimum of 21 VAC. To assure proper
wiring use the following chart to determine
the allowable wiring distances.

A\ CAUTION

Scroll compressors are directional
and will be damaged by operation in
the wrong direction. Low pressure
switches on compressors have been
disconnected after factory testing.

Table 4 - Control Wiring
Wire Size| Total Wire Distance
(Stranded)- Copper| Allowable
Corductors Only

Rotation must be checked by a ig ﬁwg gggf;t

gualified service technician at startup

using suction and discharge pressure 16 AWG 500 ft

gauges and any wiring alteration must 14 AWG 750 ft
12 AWG 1250 ft

only be made at the unit power
connection.

Total Wire Distance Allowable =

Wire contr ol signal s tQuanttyhofCortrol Wire@)x | ow volt ag:
terminal block located in the controls (Control Wire Distance)

compartment

Take the total wire distance allowable and
If any factory instaled wiring mustbe divide by the quantty of wires to be
replaced, use a minimum 105tpe AWM connected. This indicates the distance
insulated conductors. allowable for that size wire. The wiring to the

unit must not exceed the total wire distance
allowable. If the voltage at the connect@s
less than 21 VAC, isolation relays must be
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installed. If under external control 21 VAC
must be field verified.

All external devices must be powered via a
separate external power supply.

Example:

A total of 8 wires must be pulled5ft to a
control the unit. What size wirenust be
used?

According to the

Table 4, 16 AWG allows for 63ft (500ft/8
wires) and 14 AWG allows for 94 (750ft/8
wires). Thus,14 AWG mustbe used.

Gas Heating
A\ WARNING

FOR YOUR SAFETY

Read the entre gas heating
installation section of this manual
before beginning installation of the
gas heating section.

If you do not follow these instructions
exactly, a fire or explosion may result
causing property damage, personal
injury, or loss of life.

Verify the unit nameplateagrees with the
proper gas supply type and amount.

Gas |ping shall be installed in accordance
with local codesor in the absence of local
codes, installation shall conform to the
current (United States) National Fuel Gas
Code ANS1Z223.1/NFPA 54 or the current
(Canada) National Fuel & Propane
Installation Code CSA B149.1 or B149.2

Table5-11, 13,16-25 and 3Gon Gas

Connections
Model Input Connections
Ogtcl))on MBH | Quantity Size
1 270 3/ MPT
2 405 1
3 E40 1 NPT

After verifying gas inlet pressure and
manifold pressure the service technicg&all
time the gas flow rate through the gas meter
with a stopwatch to verify the gas input rate.

Unit nameplate input rate value has been
calculated at the alttude where the unit was
shipped. Above 2,000 ft the input rate is
adjusted 4% for every 1,000 ft.

Figure 12 - RN Series Gas Heat Exchange
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Table 6 - Natural Gas (fhr) Maximum Piping Capacities

Specific Gravity = 0.6Supp !l vy

Preshrugses WOr & .viBa. psi= 0. 50

Length of Pipe

Pipe Size 20 ft 50 ft. 100 ft. 150 ft. 200 ft.

1/ 20 120 73 50 40 35

3/40 250 151 103 84 72
10 465 285 195 160 135
11/ 40 950 580 400 325 280
11/ 20 1460 900 620 500 430
20 2750 1680 1150 950 800
221/ 20 4350 2650 1850 1500 1280

Table 7 - Propane (kBvhr) Maximum Piping Capacities

Specific Gravity = 1.52, Supply Pressure
Length of Pipe

Pipe Size 20 ft 50 ft. 100 ft. 150 ft. 200 ft.
1/ 20 189 114 78 63 55
3/ 40 393 237 162 132 112
10 732 448 307 252 213
11/ 40 1496 913 630 511 440
11/ 20 2299 1417 976 787 675

20 4331 2646 1811 1496 1260

Do not use gas piping smaller than unit gas
connections. Natural gas pipe runs longer
than 20 feet and propamgas pipe runs longer
than 50 feet may require a larger supply pipe
than the unit connection size. Some ultility
companies may also require pipe sizes large
than the minimum sizes listed.

Piping Sizing Examples
A 100 ft pipe run is needed for a 1080 MBH
natural gas heater. The natural gas has a
rating of 1000 BU/ft3 and a specific gravity
of 0.6 (Obtain these values from the local gas
supplier.)

ft®

—————= 1080 fé/hr
1000BTU

1080MBH 3

From the natural gas maximum capacities
table, at 100t and 1080ft3/hr the required
minimum pipe size 1is
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A 100 ft pipe run is needed for a 270 MBH

propane gas heater.
270MBH = 270 kBuhr

From the propane gas maximum capacities
table, at 100 ft an@70 kBtwhr the required
minimum pipe size i4 0 .

Inlet and ManifoldPressures
For natural gas units, theimmum inlet gas

pressuretothenti s 60 w. c. and
inlet gaspressuretothanti s 10 .Féro w.
propane units, the minimum inlet gas

pressure to thandthait [
maxi mum inl et gas press
wcA field provided 1/ 860

is required to be installed in the piping just
upstream of the shutoff valve for test gage
onnection to alow checking of the gas
u8p1y pressure at the tni

m

C .

S
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A factory installedpressure tap on the outlet
end of the gas valve can be used to verify a

mani f ol d prwecdosnatara gap f
or 10.50 w.c. for pro
A\ cAUTION

Heater must be disconnected from the
gas supply piping during pressure
testing of the supply piping system with

pressures in excess of Y psi. Gas
valves can be damaged if subjected to
more than %z psi.

Gas Pressure Regulator & Overpressure
Protection Device

A gas pressure regulatahall be installed if
natural gas supply pressure to the unit is
greater thanlesdthanbpsi w
(55. 40 andwvif @ropgane gas supply
pressure is greater t
2psi( 55. 4 oRegulatarsshall comply
with the latest editn of the Standard for Line

Pressure Regulators, ANSI Z21.80/CSA
6.22.
Both a gas pressure regulator and

overpressure protection device (OP$&hall

be installed if gas supply pressure to the unit
is greaterthan 2 p§i 5 5. 4 and l&ss than)
5psi(138 4 0 ,wm complignce with ANSI
Z21.80/CSA 6.22. For proper heater
operation, pressure to the regulat®HALL
NOT be greaterthan5psil 38 . 40 w.

Piping Supports

Gas supply pipingshall be supportedlirectly

at the connection to the unit and at intervals
listed in the following table with metal straps,
blocks, or hooks. Pipinghall not be strained
or bent.

. connectersn dannot be

Table 8 - Gas Piping Supports

Pipe Size Support Intervals
8. 510 28/ 40 Every 6 ft
pan®/ 40 t g Every 8 ft
13/ 40 or
(Horizontal) Every 10 ft
11/ 40 or
(Vertical) Every Floor

AdditionalGasPiping Considerations

Local codes wil usualy require a field
provided and instaled manuatain shutoff
valve and union extern&the unit. Label the
main shutoff valve Install a drip legnear the
unit connection to trap sediment and
condensate. Pipe joint compounds used on all
gas piping connectienshall be resistant to
iquid petroleum gase#f flexible gas piping

to the unit, orin the unit must be replaak
reused, orew
connectorgnaybe used.

han 130 w.c. and | ess
Heat exchanger comes equipped with a
condensate drain whickhall be plumbedto

the appropriate drain according to the (United
States) National Fuel Gas Code ANSI
Z223.1/NFPA 54 or the current (Canada)
National Fuel & Propane Installation Code
CSA B149.1 or B149.2, the International
Building Code, and any applicable local and
regonal codes and regulations.

The condensate drain connection is located
next to the gas entry location. Fi, 13, 16

25 and 30 the heat exchanger condensate

dr ain connection from

barbed nylon elbow connection.
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‘FIELD PROVIDED DRIP LEG

AND INSTALLED BY
OTHERS

Figure 13 - Example 11, 13, 1625 and 3Qon through the Base Gas Piping

Leak Testing

Al components of gas supply system, A DANGER
including manual shut off valves anthe
piping in the interior of the unishall be leak
tested with a soap solution before operating
the appliance and at least on an annual basis
thereafter.

LEAK CHECK GAS PIPE

The gas pipe in the unit shall be
checked for leaks before startup. Leak
checking is the responsibility of the

installing contractor. All connections
shall be checked for leaks annually
after installation. Failure to leak check
could result in fire, explosion, or other
hazardous situations.
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A\ DANGER

Do not use open flame or other source
of ignition for leak testing. Fire or

explosion could result causing
property damage, personal injury, or
death.

A\ CAUTION

Some soaps used for leak detection
can be corrosive to certain metals.

Rinse piping thoroughly after leak test
has been completed.

All gas fired heat exchangers are completely
tested at the factory before shipment. This
will remove nearly all of the oils that have
been usedin the manufacturing process.
However, trace amounts may remain. When
performing the initial startup at the jobsite, it
is hghly recommended that people any
other living animals which may be sensitive
to the residual odors or gases, NOT be
present inthe conditioned space during the
startup. In all cases, including the initial
factory firing and testing, any of the gases
wil be wunder the acceptable level of
concentration for human occupancy.

A\ WARNING

Those sensitive to odors or gases
from trace amounts of residual oils

must NOT be present in the
conditioned space during the startup
of a gas fired installation.

Refrigerant-to-Water Heat Exchanger
Condenser water pump,
piping, cooling toweror geothermal loop
pressure gauges, strainepping insulation

and all components of the waterside piping
must be field installed.

WaterSource Heat Pump Applications
Watersource heat pump units using 100%
outside air must haveleetric preheat if the
application has a potential for operation with
air entering the indoor coil below 43°F with
a water loop temperature of 70°F.

A\ cAUTION

WATER-SOURCE HEAT
PUMP APPLICATIONS

Water-source heat pump units using
100% outside air must have electric

preheat if the application has a
potential for heat pump heating
operation with air entering the indoor
coil below 43°F with an entering water
loop temperature of 70°F.

Open Loop Applications

This product contains one or more
refrigerantto-water heat exchangers made of
316 Stainless Steel. 316 Stainless Steel is
subject to severe corrosion and failure when
exposed to chlorides.

condenser water

A\ WARNING

OPEN LOOP APPLICATIONS

Failure of the condenser as a result of

chemical corrosion is excluded from
coverage under AAON Inc. warranties

and the heat exchanger
manufacturer6s wart

Do not allow water containing any form of
chlorides to enter this heat exchanger.

Common forms of chlorideiclude:
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1. Sea water mist entering an open cooling
tower system.

2. Contaminated make water containing
salt water

3. Disinfecthg the water loop with solutions
containing sodium hypochlorite.

Chlorides will result in a premature failure of
the condenrs.

Failure of the condenser as a result of
chemical corrosion is excluded from
coverage under AAON warranties and the
heat exchanger manufacturer warranties.

Failure of the condenser wil alow water to
enter the refrigerant circuit and wil cause
extersive damage to the refrigerant circuit
components. Any damage to the equipment
as aresult of condenser failure from chemical
corrosion duedo the fluid in the condenser is

excluded from coverage under AAON
warrantes and the heat exchanger
manufacturer waanties.

A\ WARNING

OPEN LOOP APPLICATIONS

SMO 254 brazed plated refrigerant-to-
water heat exchangers are
recommended with all open loop

applications. Failure to use a SMO
254 heat exchanger may result in
premature failure of your system and
possible voiding of the warranty.
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A\ CAUTION

Cleaning the cooling tower or
condenser water loop with harsh
chemicals such as hydrochloric acid
(muriatic acid), chlorine or other

chlorides, can damage the refrigerant-
to-water heat exchanger. Care must

be taken to avoid allowing chemicals
to enter the refrigerant-to-water heat
exchanger. See Appendix A - Heat
Exchanger Corrosion Resistance for
more information.

Freezing Water in the Heat Exchanger

This product contains one or more
refrigerantto-water heat exchangers. A
refrigerantto-water heat exchanger contains
refrigerant in one passage and water in
another passage. Water is subject to freezing
at 32°F. When water freezes in a heat
exchanger significant forces are exerted on
the components of the heat exchanger where
the water is cdimed.

A\ WARNING

WATER FREEZING

Failure of the condenser due to
freezing will allow water to enter the
refrigerant circuit and will cause
extensive damage to the refrigerant

circuit components. Any damage to
the equipment as a result of water
freezing in the condenser is excluded

from coverage under AAON
warranties and the heat exchanger
manufacturer warranties.



Failure of the condenser due to freezing will
allow waterto enter the refrigerant circuit and

wil cause extensive damage to the

refrigerant circuit components. Any damage

to the equipment as a result of water freezing
in the condenser is excluded from coverage
under AAON warrantes and the heat

exchanger manufacturer warranties.

Unit is capable of operatj with Entering
Water Temperatures (EWT) as low as 57°F,
during the cooling mode, without the need for
head pressure control. If the EWT is expected
to be lower than 57°F om more stable
operation is desired, a factory provided head
pressure controlwater valve option is
available.

Glycol solution must be used if ambient
temperatures are expected to fall below
freezing or if the loop entering water
temperature to the unit is below 50°F while
operating in the heating mode (heat pump
units only). Adding glycol to condenser water
causes an increase in pressure drop and also
results in a decrease in unit performanée.

sensor provides a signal to the unit controller
that water flow is present in the refrigerant
to-water heat exchanger and the unit can
operate without damaging unit components.

A\ WARNING
WATER PRESSURE

Prior to connection of condensing
water supply, verify water pressure is
less than maximum pressure shown
on unit nameplate. To prevent injury
or death due to instantaneous release

of high pressure water, relief valves
must be field supplied on water piping.
Supply water connection may require

a backflow preventer to prevent
supply makeup water from backing up
into the public water system.

Table 10 - Standard Brazed Plate Heat
Exchanger Water Connections

i Supply and Return
Model (RNA-) Connection Size
011, 013, 016, 018 .
020 1 1/ 20
025, 030 20 NPT

minimum  concentration of 20% glycol
solution is recommended.
Table 9 - Glycol Freezing Points
% Glycol Ethylene Propylene
Glycol Glycol
20 18°F 19°F
30 7°F 9°F
40 -1°F -6°F
50 -28°F -27°F

Water loop piping
areas or outside

runs through unheated

the buildingmust be
insulated.
Water Piping
Instaling  contractor must ensure a

differential pressure switch or water flow
switch is instaled between the condenser
water supply and return connections. This

Only use approved water pipe material.
Avoid using galvanized material for water
nes/fittings as the material is corrosive and
may cause fouling of the water system.

Condenser water pump must be field sized
and instaled between the cooling
towergeothermal loop and selfcontained
unit. Systemmust be sized in accordance
with the ASHRAE Handbook.

Use engineering guidelines to maintain equal
distances for supply and return piping and
imit bend radiuses to maintain balance in the
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system. Balancing valves, permanent
thermometers and gauges may be required.
Before connection to the unitflush the
condense water systento remove foreign
material that could cause condenser fouling.
Install a screen strainer with a minimum of 20
Mesh ahead of the condenser inlet to prevent
condenser fouling and internal tube damage.

Mineral content of the condegiswater must
be controled. All makeup water has minerals
in it and as the water is evaporated in the
cooling tower, these minerals remain. As the
mineral content of the water increases, the
conductivity of the water increases.

A\ cAUTION

WATER PIPING

Follow national and local codes when
installing water piping. Connections to
the unit must incorporate vibration
eliminators to reduce noise and
and shutoff valves to
facilitate servicing. Supply and return
water piping must be at least as large
as the unit connections and larger
depending on length of runs, rise and
bends.

vibration

Field provided and installed water treatment
program must be compatible with stainless
steel, copper, aluminum, ABS plastic, and
PVC. Batch feed processesust never be

used as concentrated chemicals can cause

corrosion. Never use hydrochloric acid
(munatic acid) or chlorine as it wil corrode
stainless steel.
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A\ cAUTION

PVC (Polyvinyl Chloride) and CPVC
(Chlorinated Polyvinyl Chloride) are
vulnerable to attack by certain
chemicals. Polyolester (POE) oils
with  R-410A and other
refrigerants, even in trace amounts, in
a PVC or CPVC piping system will
result in stress cracking of the piping
and fittings and complete piping
system failure.

used

A\ cAUTION

Each heat exchanger is equipped with
a refrigerant pressure relief device to
relieve pressure should excessive
condensing pressures (>675 psig)

occur. Codes may require installing
contractor to connect and route relief
piping outdoors. The relief valve has a

5/ 80 male fl are o

NOTE: Install kall valves in the condenser
water supply and return lines for unit
isolation and water flow balancing. All
manual flow valvesmustbe of the ball valve
design. Globe or gate valvesustnot be used
due to high pressure drops and poor throttling
characteristics.

Pressure and temperature ports are
recommendedh condenser water supply and
return lines for system balancing. These
openingsmustbe 5 to 10 pipe diameters from
the unit water connections. To alow for
mixing and temperature stabilization, wells
in the water pipingmust extend at least %2
pipe diamegr into the pipe.



A\ CAUTION

Installing contractor is responsible for
properly sizing and installing water
system components. Improper fluid

flow due to valves, piping, or improper
pump operation may result in
unacceptable unit operation and void
warranty.

Piping systemsmust not exceed 10 ft/sec
fluid velocity to ensure tube wall integrity
and reduce noise.

Condensate Drain Piping

11, 13, 1625 and 30ton wits areequipped
with onecondensate drain pan connection, on
the right side of thenit. P-traps must be field
provided and installed.

All drain connections must be used and
individually trapped to ensure a minimum
amount of condensate accumulation in the
drain pansUseABS type cement to join the

drain pipe connections.

Note: The dra n connect.i
MPT fitting.

pan

Drainage of condensate directly onto the roof
may be acceptable in certain areas, refer to
local codes. If condensatet® drain directly
onto the roof, place small drip pad below
the drain to protect the rodfom possible
damage.

If condensate is piped into the buiding
drainage system, the drain pipenust
penetrate the roof external to the unit itself.
Pitch te drain line away from the unit at least
1/8 inch per foot. On longer runasean air
break to ensure proper drainage.

A\ CAUTION

Unit must not be operated without a p-
trap. Failure to install a p-trap may

result in overflow of condensate water
into the unit.

Draw-through cooling cois wil have a
negative static pressure in the drain pan area.
This will cause an utrapped drain to back
up due to air being pulled up through the
condensate drain piping.

Condensate drain trapping and pipimgust
conform to allapplicable governing codes.

Draw-Through Coils

DRAW THRU UNITS

m

DRAIN
PAN

X AMINIMUMY

ﬁ /2 (MINIMUM)
!

X=ABSOLUTE VALUE OF
PRESSURE IN DRAIN PAN + 1

Figure 14 - Draw-Through Drain Trap

The X dimension on the drathrough trap
mustbe at least equal to the absolute value of
the negative static pressure in the drain pan
plus one inch. To calculate the static pressure
at the drain pan add the pressure drops of all
components upstream of the drain pan,
including the cooling coll, anddal the return
duct static pressure. Include the dirt
alowance pressure drop for the fiters to
account for the worstase scenario.

The height from top of the bottom bend of the

trap to the bottom of the leaving pipe must be
at least equal to one half thfe X dimension.
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This ensures that enough water is stored in
the trap to prevent losing the drain seal during
unit startup

Note: The absolute value of the fan inlet
pressure wil always be greater than or equal
to the absolute value of the static pressar
the drain pan on drathrough units, so the
faninlet pressure is a safe value to use for the
drain pan static pressure.

Table 11 - Draw-Through Drain Trap

Dimensions
Draw-Through
Drain Pan Pressure Trap Dimensions
NegativeStatic X X/2
(inches of water) (inch) (inch)
-0.50 1.50 0.75
-1.00 2.00 1.00
-1.50 2.50 1.25
-2.00 3.00 1.50
-2.50 3.50 1.75
-3.00 4.00 2.00
-3.50 4.50 2.25
-4.00 5.00 2.50
-4.50 5.50 2.75
-5.00 6.00 3.00
-5.50 6.50 3.25
-6.00 7.00 3.50
-6.50 7.50 3.75
-7.00 8.00 4.00
-7.50 8.50 4.25
-8.00 9.00 4.50
A\ cAUTION

All

condensate drains must be
trapped individually before they are
connected to a common line.

A\ cAUTION

All condensate drain connections

must be used. Drain pans are sloped
towards connections.
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Heating Coils

One or two row hot water and steam heating
and preheatingoils can be factory installed.
All valve controls for heating operation are
field supplied and field installed.Hot water
and steam coil connections are spun copper
tube.

Water coilsmustnot be subjected to entering
air temperatures below 38°F to prevent coil
freezeup. If air temperature across the coll is
going to be below this value, use a glycol
solution tomatch the coldest air expected.

Table 12 - Steam Coil Connection Sizes

Steam Caoll
Model (RNA-) Connection Sizg
011, 013, 016-025 and
030 2 1/ 8

Table 13 - Hot Water Coil Connection Sizes

Hot Water Coll

Model (RNA-) Connection Sizg
011, 013,016, 018 020,
025, 030 1 578

Chilled Water Coll
Four or six row chiled water cooling coils
can be factory installed. All valve controls for
cooling operation are field suppled and field
installed. Chilled water coil connections are
spun copper tube.

Table 14 - Chiled Water Coil Connection

Sizes
Chiled Water
Model (RNA-) Coil Connection
Size
011, 013 1 5/ 8
016, 018, 020, 025, 03( 2 1/ 8




A\ WARNING

Piping shall be in accordance with
national and local codes. Pressure

limiting devices, backflow preventers

and all other safety requirements are
the sole responsibility of the installing
contractor.

Electric Preheat

|gem FUSCTRIC MEAT CONTNOL
Cand 288

Crmm vb o S pmast 17 *

A\ CAUTION

Installing Contractor is responsible for
proper sealing of the water piping
entries into the unit Failure to seal the
entries may result in damage to the
unit and property.

Flash CodeLED
Screen

Controller
Buttons

Figure 15 - Preheat Controller

The electric preheat controller
installed within the preheat cabineThe
following details are foEHC1 version 1.10
of the preheat controller.

Status Display Screens

These screens aw@rcess by pressing either
the left or right controller buttons and
scroling through the following displays.

1. LAT - Measured leaving air temperature
(LAT), average of LAT A and B probes.
MOD - Modulation rate % currently
being applied to stage one SCR.

LHT #n.m
MOD  mss

is factory

2. WKGset- "Working" LAT setpoint (°F)
(LAT eet>>RESET®t as adjusted by-0
10V RESET signal).

LIk G=at.
L

3. LAT set- Leaving air temperature (°F)
control setpoint.

LHT ==t
Lo
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4. RESETset- "Reset" air temperature (°F)
control setpoint.

FESET=et.
Ff

5. OATset- Outside air temperature (°F)
control setpoint, measured outside
temperature must be less to enable
preheat.

OHT ==t
Lo

6. LLTset-i L ow L i miemperdtirane 0
(°F) sepoint If this temperature is not
reached at full output, relay wil pull in.

LLT=et.
L

7. Stage- Current operating stage6lL

St.39e
s of A

8. Stage- Current operating stage6lL
MOD - Modulation rate % hkeg applied
to stage one heat strip SCR.

51.239s
MO L
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9. OAT - Outside air inlet temperatugér).

OAT
Fite e

10. LATA - Leaving air probe "A"
temperature (°F).
Pt
11.LATB - Leaving air probe "B"

temperature (°F).

LHTE
Fi

12. ManSTG - Manual override stage for

system testing. Any override
automatically cancels after ten minutes; 0
indicates  normal  operation, -6l

corresponds to stages6lbeing forced
on. Stag 1, the SCR, is forced to 50%.

MansTG .

These screens are access by pressing the up
button and then entering the technician
password 2425 The screens are scrolled
through by pressing either right or left
buttonson the controller. Adjustment is made
by pressing the up and down buttons. After a
short time of inactivity, the screen wil go
back to the Status Display Screens.




1. StartDly - Seconds of delay after the
'‘Enable’ call before heating starts. This is
to alow the Supply Fan to come up to
speed. Supply Fan
second ramp up time. Range = lsec
60sec, and the default is 15sec.

StartDlg
HiA15

2. BelowLLT - "Below Low Limit Time".
Range = 10se&800sec, and the default
i's 10s e eetd
reached within
reaching full output, the status relay will
operate.

Eelowl LT
A1

3. Stages Number of stages. Range =61
and the default is 1. The number of stages
can be determined usintable 15.

St.a9as
A ]

Table 15 - Stages of Electric Preheat

Tonnages Feature 14B | Stages
A=10 kW 1
B= 20 kW
C =30 kw 5
. D =40 kwW
C Cabinet E=50 kKW ;
RN 11, 13, F__6O kW
1625 and o = [0 kW 4
30 tons H =80 kw
J =90 kw 5
K =100 kW
L =110 kW 6
M =120 kW

4.

V F

5.

tfempeL@ature
o0Bel

6.

7.

8.

LAT set - Leaving air temperature
setpoint. Range = 35°80°F, and the
default is 50°F.

LATz2et *°
HESH

OATset -
setpoint. Range =
default is 35°F

OATset
ERIS . .

Outside air temperature
35°60°F, and the

LLTset-AiLow Li mit Ti meo t e
setpoint. Range = 35°%0°F, and the
default is B5AEmMpérfabdwlts
I's not reached within

after reaching full output, the status relay
will operate.

LLT=et.
HELAS

RESETset - NReset
temperature. Range = 3580°F, and the
default is 50°F.

FEESET=et
HESE

ManSTG - Temporary manual override a
specified stage testing, O=normal
operation, 16 to override corresponding
stages. Range =& and the default is O.
The manual override may be used for unit
testing of each stage. Stage 1 wil be at
50% to test SCR andagjes 26 wil be

full capacity. A manual override will
expire in ten minutes if not manually
cancelled by resetting
zero.

51

Setpoi



Man=T5
HAEAEA

LED Flash Alarm Codes

The flashing red LED wil be to the right of
the screen. The numbef blinks is described
below. The LCD screen wil also displathe
screens.

= LATA probe open/short

FLT LHT
FProbe H

F_ i_iTEiFobe open/iirtl:l T
Probe E

FLT: OAT
Pr-obe

= Leaving air temp over limit

FLT LAHT
Hi Limit

H1 LHT
Cool down
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= LAT below low limit

LHTbElDw
Lo Limit

7 = Stage 1 onlyrecovery after mechanical

limit

Mech Lmt.
Fecousprd

= Shutdown aftertoo marty limit events

Hech Lmt.
Shutdoun

9 = Short or overload on th€-10VDC

analog signal output

FLT: SCF

H—-1H0 513

Operation

Controller receives 24VAC preheat enable

Controller evaluates if outside air
temperature AOATO i s
O0O0OATset o

| f OAT < 6 0OATset 0, cont

heating startup by time  setpoint

= Cooling down afterhilmi t & eve®PSTARTDLYO, then

stage

maintain t he setpoint
maximum number of stage®tsin setpoint

60Stageso.



| f a safety is
safety sensors then the electric preheat wil be
de-energized for a period of 2 minutes.
Electric preheat wil turn on stage one at
100% for 3 minutes to test if fault conditions
stil exist after the cool down period. The
controller will repeat this and if 3 trips are
recorded in 60 minutes then the controller
will lockout and require manually cycling
power to reset.

The modulating electric preheat option is
designed to temper thiecoming outside air
to the unit based on an enable control signal
and the outside air conditions.

A 24VAC enable signal must be provided to
the [PHE] terminal to enable the operation of
the electric preheat. Once the preheat
controller is enabled it wil monitor the
outside air temperature to determine if any
capacity of preheat is needed. If the outside
air temperature fals below the outside air
temperature setpoint the electric preheat will
be started up and maintain the leaving air
temperature  setpoint with both SCR
controled and staged electric preheat. Both
setpoints are set with push button LCD
interface on the preheat controler. Outside

air temperature sensors and preheat discharge

supply air temperature sensors are factory
installed and wired tthe preheat controller.
Electric preheat has maximum operating
outside air temperature of 60°F and a
maximum preheat discharge air temperature
of 80°F.

[COM], [PHO] & [PHC] feedback terminals
are provided to communicate if the electric
preheat is in opation. PHO is a normally
open contact, PHC is a normaly closed
contact, and COM is the common. These
terminals are not required to be connected.
[PHE] is the electric preheat operation
enable. [PH+] and [PH are the preheat set
point reset terminals.

r e a ¢ h €aergyRie tohery Unitse

A\ WARNING

Improper installation, adjustment,

alteration, service or maintenance can
cause property damage,

personal
injury or loss of life. Startup and
service must be performed by a
Factory Trained Service Technician.

General Information

AAONAIRE® units have been equipped with

an energy recovery wheel. This section is
provided to assure the energy recovery
feature wil be properly setup to perform in

accordance with the job specifications for
your particular application

Wheel
N Rotation|

Bearing Support
/ Beam - Pulley Side

Bearing Access
Cover (2)

\ Diameter Seal

Adjusting Screws

\ Removable Energy
Transfer Segment

\ Drive Pulley

Energy Recovery Wheel

The Energy Recovery Cassette consists of a
frame wheel, wheel drive system, and energy
transfer segments. Segments are removable
for cleaning or replacement. The segments
rotate through counter flowing exhaust and
outdoor air spply streams where they
transfer heat and/or water vapor from the
warm, moist air stream to the cooler and/or
drier air stream.

The initial setup and servicing of the energy
recovery wheel is very important to maintain
proper operation efficiency and lalihg
occupant comfort.
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Normal maintenance requires periodic
inspection of fiters, the cassette wheel, drive
belts, air seals, wheel drive motor, and its
electrical connections.

Wiring diagrams are provided with each
motor. When wired according to wig
diagram, motor rotates clockwise when
viewed from the shaft/pulley side.

By carefuly reviewing the information
within  this section and following the
instructions, the risk of improper operation
and/or component damage wil be
minimized.

It is imporant that periodic maintenance be
performed to help assure trouble free
operation.

Initial Mechanical Check and Setup

Outdoor units equipped with outside air
intake wil have an outside air hood. The
outside air hood must be opengrbr to unit
operation.

Make autdoor air intake adjustments
according to building ventilation, or local
code requirements.

After the unit installation is complete, open

the cassette access door and determine that

the energy wheel rotates freely when turned
by hand. Apply power and observe that the
wheel rotates at approximately 30 RPM. If
the wheel does not rotate when powsr i
applied, it may be necessary to readjust the
Adi ameter air sealso.

Air Seal Adjustments

Pile type air seals across both sides of the
energy wheel diameter are factory adjusted to
provide close clearance between the air seal
and wheel. Racking of the unor cassette
during installation, and/or mounting of the
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unit on a norevel support or in other than
the factory orientaton can change seal
clearances. Tight seals will prevent rotation.

Locking Screws
(2 per support plate)

Support Plate ——/\-—-

(2 per channel)

Check Seal
Clearance Here

B(i-:;aring /Support\
Channe A==

Pile Type Air Seals

Cross Section of Air Seal Structure

Wheelto Air Seal Clearance

To check wheel to seal clearance; first
disconnect power to the unit, in some units
the energy recovery wheel assembly can be
puled out from the cabinet to view the air
seals. On larger units, the energy recovery
wheel may be accessible inside the wialk
cabinet.

A business card or two pieces of paper can be
used as a feller
thick) by placing it between the face of the
wheel and pile seal.

Using the paper, determine if a loose slip fit
exist between the pile seal and wheden
the wheel is rotated by hand.

To adjust air seal clearance, loosen all seal
plate retaining screws holding the separate
seal retaining plates to the bearing support
channels and slide the seals plates away from
the wheel. Using the paper feeler gau
readjust and retighten one seal plate at a time
to provide slip fit clearance when the wheel
is rotated by hand.

Confirm that the wheel rotates freely. Apply
power to the unit and confirm rotation.

gauge,



Airflow Balancing and Checking

High performance sysins commonly have
complex air distribution and fan systems.
Unqualified personnemust not attempt to
adjust fan operation, or air circulation, as all
systems have unique operations
characteristics. Professional air balance
specialists must be employed toestablish
actual operating conditions, and to configure

the air delivery system for optimal
performance.

Controls

A variety of controls and electrical

accessories may be provided with the
equipment. ldentify the controls on each unit
by consulting approjate submittal, or order

Lifting Hole Locatians

documents, and operate according 0 the pqtine maintenance of the Energy Recavery

control

cannot locate installation, operation, or
maintenance information for the specific
controls, then contact your sales

representative, or the coritronanufacturer
for assistance.

A\ WARNING

Do not alter factory wiring. Deviation
from the supplied wiring diagram will

void all warranties, and may result in
equipment damage or personal injury.

Contact the
discrepancies.

factory with  wiring

Routine Maintenance and Handling

Handle cassettes with catdft all cassettes
by the bearing support beam. Holes are
provided on both sides of the bearing support
beams to faciltate rigging as shown in the
following illustration.

manufactur er 0gassdttBsSideiiddsC gerlodic deaning 'of theY © U

Energy Recovery Wheel as well as inspection
of the AIr Seals and Wheel Drive
Components as follows:

Cleaning

The need for periodic cleaning of the energy
recovery wheel wil be a function of
operating schedule, climate and contaminants
in the indoor air being exhausted and the
outdoor air being supplied to the building.

The energy
with respectto dry particles due to its laminar
flow characteristics. Smaller particles pass
through; larger particles land on the surface
and are blown clear as the flow direction is
reversed. Any material that buids up on the
face of the wheel can be removed with a
brush or vacuum. The primary need for
cleaning is to remove oil based aerosols that
have condensed on energy transfer surfaces.
A characteristic of all dry desiccants, such
films can close off micron sized pores at the
surface of the desiccant material, reducing
the efficiency by which the dg&cant can
adsorb and desorb moisture and also build up
S0 as to reduce airflow.
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