


Class Agenda Part 1
• Light commercial equipment review
• Understanding Carrier Nomenclature
• Board Troubleshooting Central Terminal Board, 

Defrost Board, Ignition Gas Control Board 
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Carrier Model Numbers
• 48 Series GAS RTU 
• 50 Series Electric Electric, or Heat Pump 

– 48/50 KC  Up to 14.1 seer 3 to 5 Tons 
– 48/50 TC  Up to 13 seer 3 to 27.5 Tons
– 48/50 FC Up to 14 seer 3 to 6 ton 
– 48/50 GC Up to 16 seer 3 to 5 ton
– 48/50 HC Up to 15.6 seer 3 to 25 Tons 
– 48/50 LC  Ultra High Efficiency Up to 17.5 seer 3 to 

23 Tons 
– 48/50 JC Variable speed high efficiency Up to 20.0 

seer
– Heat Pumps have the Q designation (50 TCQ, KCQ)
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48/50 KC 
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•Single-stage cooling capacity control
•Up to 14.1 SEER and 12.0 EER
•Gas efficiencies up to 82%
•Cooling operating range up to 115 °F (46°C) and down to 25°F (-4°C) using winter start kit
•Innovative non-corrosive composite condensate pan in accordance with ASHRAE 62 Standard, sloping design
side or center drain

•Exclusive IGC solid-state control for on-board diagnostics with LED error code designation, burner control logic
and energy saving indoor fan motor delay

•Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection 



48/50 KC

• Scroll compressors with internal line-break overload protection
• 24-volt control circuit protected with resettable circuit breaker
• Permanently lubricated evaporator-fan motor
• Totally enclosed condenser motors with permanently lubricated bearings
• Low pressure and high-pressure switch protection
• Exclusive IGC anti-cycle protection for gas heat operation
• Solid-state electronic direct spark ignition system and flame roll-out safety protector
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48/50 TC
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•Up to 13.0 SEER, 11.8 IEER, and 11.1 EER
•Gas efficiencies up to 82%
•Cooling operating range up to 115 °F (46°C) and down to 25°F (-4°C) using winter start kit
•Innovative non-corrosive composite condensate pan in accordance with ASHRAE 62 Standard, sloping design;
side or center drain

•Exclusive IGC solid-state control for on-board diagnostics with LED error code designation, burner control logic
and energy saving indoor fan motor delay

•Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection 



48/50 FC GC JC
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48/50 FC
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•New unit control board with intuitive quick fan speed adjustment
•New direct drive - EcoBlue™ Technology indoor fan system uses Vane Axial fan design & electronically
commutated motor

•Single-stage cooling capacity 04-06 models, two-stage on 07 models
•SEERs up to 14.0, IEER of 15.0
•Gas efficiencies up to 82%
•Cooling operating range up to 115 °F (46°C) and down to 40°F (4°C) using winter start kit
•Innovative corrosive-resistant composite condensate pan in accordance with ASHRAE 62 Standard,
sloping design; side or center drain

•Exclusive IGC solid-state control for on-board diagnostics with LED error code designation and burner control
logic

•Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection 



48/50 FC
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48/50 GC
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•New unit control board with intuitive, quick fan speed adjustment
•NEW Direct Drive – EcoBlue™ Technology Indoor fan system uses Vane Axial fan design and electronically
commutated motor with beltless design

•Two-stage cooling capacity control on all models
•SEER to 16.0
•Gas efficiencies up to 82%
•Cooling operating range up to 125 °F (52°C) and down to 35°F (2°C)
•Innovative corrosive-resistant composite condensate pan in accordance with ASHRAE 62 Standard,
sloping design; side or center drain
•Exclusive IGC solid-state control for on-board diagnostics with LED error code designation,
burner control logic and energy saving indoor fan motor delay

•Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection 



48/50 JC
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•New unit control board with intuitive, quick fan speed adjustment
•NEW Direct Drive – EcoBlue™ Technology Indoor fan system uses Vane Axial fan design and
electronically commutated motor with beltless design

•Two-stage cooling capacity control on all models
•SEER to 20.0
•Gas efficiencies up to 82%
•Cooling operating range up to 125 °F (52°C) and down to 35°F (2°C)
•Innovative corrosive-resistant composite condensate pan in accordance with ASHRAE 62 Standard,
sloping design; side or center drain

•Exclusive IGC solid-state control for on-board diagnostics with LED error code designation,
burner control logic and energy saving indoor fan motor delay

•Pre-painted exterior panels and primer-coated interior panels tested to 500 hours salt spray protection 



48/50 JC

• Variable speed scroll compressors with internal line-break overload protection
• 24-volt control circuit protected with resettable circuit breaker
• Permanently lubricated variable speed direct-drive ECM evaporator-fan motor
• Totally enclosed variable speed condenser motor with permanently lubricated bearings
• Low pressure and high-pressure switch protection
• Exclusive IGC anti-cycle protection for gas heat operation
• Solid-state electronic direct spark ignition system and flame roll-out safety protector
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48/50 JC
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48/50 JC 
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Model Numbers 
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COOLING CAPACITY DESIGNATION
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04     3 ton                      16   15 ton          
05     4 ton                      17   15 ton
06     5 ton                      20   18 ton
07     6 ton                      24   20 ton
08     7 1/2 ton                25   20 ton
09     8 1/2 ton                28   25 ton
12     10 ton
14     12 1/2 ton
15     12 1/2 ton



Why Tech Support Requires Model Number 
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Model Number Nomenclature
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Model Number Nomenclature

1 & 2 Unit Heat Type
48 – Gas Heat Packaged Rooftop
50 – Electric Heat Packaged Rooftop

1 & 2 Unit Heat Type
3 & 4 Model Series 

TC – Standard Efficiency
HC – High Efficiency
LC – Ultra-High Efficiency

1 & 2 Unit Heat Type
3 & 4 Model Series 

5 Heat Size/Type
“-” – No Heat
Q – Heat Pump
D – Low Heat (Gas)
E – Medium Heat (Gas)
E – High Heat (Gas)
D – Low Heat w/ S.S. HX (Gas)
D – Medium Heat w/ S.S. HX (Gas)
D – High Heat w/ S.S. HX (Gas)

1 & 2 Unit Heat Type
3 & 4 Model Series 

5 Heat Size/Type

A – One Stage Cooling
B – One Stage Cooling w/ Humidi-Mizer (07 only)
D – Two Stage Cooling Models (08-16)
E – Two Stage Cooling w/ AL/CU Cond Coils and Humidi-Mizer

6 Refrigeration Systems Options

1 & 2 Unit Heat Type
3 & 4 Model Series 

5 Heat Size/Type

07 – 6 Tons
08 – 7-1/2 Tons
09 – 8-1/2 Tons

12 – 10 Tons

6 Refrigeration Systems Options

7 & 8 Cooling Tons

14 – 12-1/2 
Tons16 – 15 Tons

1 & 2 Unit Heat Type
3 & 4 Model Series 

5 Heat Size/Type

A - None
B – RA Smoke Detector
C – SA Smoke Detector

6 Refrigeration Systems Options

7 & 8 Cooling Tons

9 Sensor Options

D – RA + SA Smoke Detectors
E – CO2 Sensor

G – SA Smoke Detector and CO2 Sensor
H – RA + SA Smoke Detectors and CO2 Sensor

F – RA Smoke Detector and CO2 Sensor

K – Condensate Overflow Switch and RA Smoke Detector
J – Condensate Overflow Switch

L – Condensate Overflow Switch and RA and SA Smoke Detectors

1 & 2 Unit Heat Type
3 & 4 Model Series 

5 Heat Size/Type

6 Refrigeration Systems Options

7 & 8 Cooling Tons

9 Sensor Options

10 Indoor Fan Options
1 – Belt Drive, Standard Static Option

C – High Static Option with High Efficiency Motor (Size 16 Only)

2 – Belt Drive, Medium Static Option
3 – Belt Drive, High Static Option

1 & 2 Unit Heat Type
3 & 4 Model Series 

5 Heat Size/Type

6 Refrigeration Systems Options

7 & 8 Cooling Tons

9 Sensor Options

10 Indoor Fan Options

A – Al/Cu – Al/Cu

D – E-coat Al/Cu – E-coat Al/Cu

B – Precoat Al/Cu – Al/Cu
C – E-coat Al/Cu – Al/Cu

11 Coil Options – RTPF (Outdoor – Indoor – Hail Guard)

E – Cu/Cu –Al/Cu

N – Precoat Al/Cu – Al/Cu – Louvered Hail Guards

F – Cu/Cu – Cu/Cu
M – Al/Cu – Al/Cu – Louvered Hail Guard

Q – E-coat Al/Cu – E-coat Al/Cu – Louvered Hail Guards
R – Cu/Cu –Al/Cu – Louvered Hail Guards
S – Cu/Cu – Cu/Cu – Louvered Hail Guards

G – Al/Al – Al/Cu
11 Coil Options – Novation (Outdoor – Indoor – Hail Guard)

H – Al/Al –Cu/Cu
J – Al/Al – E-coat Al/Cu
K – E-coat Al/Al –Al/Cu
L – E-coat Al/Al –E-coat Al/Cu
T – Al/Al – Al/Cu – Louvered Hail Guard
U – Al/Al –Cu/Cu – Louvered Hail Guard
V – Al/Al – E-coat Al/Cu – Louvered Hail Guard
W – E-coat Al/Al –Al/Cu – Louvered Hail Guard
X – E-coat Al/Al –E-coat Al/Cu – Louvered Hail Guard

1 & 2 Unit Heat Type
3 & 4 Model Series 

5 Heat Size/Type

6 Refrigeration Systems Options

7 & 8 Cooling Tons

9 Sensor Options

10 Indoor Fan Options
11 Coil Options – RTPF (Outdoor – Indoor – Hail Guard)

12 Voltage
1 – 575/3/60
5 – 208-230/3/60
6 – 460/3/60

12 Voltage
13 Design Revision

12 Voltage
13 Design Revision

14 Base Unit Controls
0 – Electro-Mechanical Controls
1 – PremierLink Controller
2 – RTU Open Multi-Protocol Controller
6 – E-M with 2-Speed Fan and W7220

12 Voltage
13 Design Revision

14 Base Unit Controls

A - None
B – Temperature Economizer w/ Barometric Relief
F – Enthalpy Economizer w/ Barometric Relief
K – 2-Position Damper

15 Intake / Exhaust Options

U – Temperature Ultra Low Leak Economizer 
w/ Barometric Relief
W – Enthalpy Ultra Low Leak Economizer w/ 
Barometric Relief

12 Voltage
13 Design Revision

14 Base Unit Controls

0 - None
1 – Unpowered Convenience Outlet
2 – Powered Convenience Outlet
3 – Hinged Panels

15 Intake / Exhaust Options

4 – Hinged Panels and Unpowered 
Convenience Outlets

16 Service Options

5 – Hinged Panels and Powered Convenience 
Outlets

12 Voltage
13 Design Revision

14 Base Unit Controls

A - None
C – Non Fused Disconnect
D – Thru-The-Base Connections
F – Non Fused Disconnect and Thru-The-
Base Connections

15 Intake / Exhaust Options

G – 2-Speed Indoor Fan (VFD) Controller

16 Service Options

J – 2-Speed Fan Controller (VFD) and Non-
Fused Disconnect

17 Electrical Options

K – 2-Speed Fan Controller (VFD) and Thru-
The-Base Connections
M – 2-Speed Fan Controller (VFD) with Non-Fused 
Disconnect and Thru-The-Base Connections
12 Voltage
13 Design Revision

14 Base Unit Controls

0 - Standard
1 - LTL

15 Intake / Exhaust Options

16 Service Options

17 Electrical Options

18 Packaging & Seismic Compliance



Break Down of 18 Digit Model 
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Serial Number Breakdown 

1418PXXXXX
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The first 4 numbers indicate the week and year the unit was built



Common Parts 
• CTB Central Terminal Board
• UCB Board 
• Defrost Board
• IGC Ignition Board 
• Hall Effect Sensors 
• Axial Fan 
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UCB Board 48/50 FC GC
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 HK50AA049
 Overview
 Examining wiring paths

Central Terminal Board



New Style Central Terminal Board
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Central Terminal Board
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Wire Diagram Found on Equipment of CTB 



Control Terminal Board

LPS HPS

OR

OR

Fire / Remote 
Shutdown

Smoke 
Alarm

Gas 
Controller

Phase 
Monitor

Provides:

- Clean 
connection

points

- Insures positive
connections

- Visual aid

Reheat
Board



CTB:  Jumpers

• JMP1 Phase Monitor
• JMP2 Occupancy Control
• JMP3 Smoke Detector 

Shutdown
• JMP4 Remote Shutdown
• JMP5, 6, 7 Heat Pump / Reheat

JMP7 JMP5JMP6

JMP1

JMP4

JMP3

JMP2

The CTB has no relays on the board



Terminal Board Connectors

Connector Type Pin 
Number Description

PMR 3 Pin

J1 4 Pin 1, 2, 3, 4 R-Y1-Y2-W1

J2 4 Pin 1, 2, 3, 4 W2-G-C-X

Econo 10 Pin

1 Y1 output to Economizer

2 Y1 Return from Economizer

3 Y2 Return from Economizer

4 Y2 Output to Economizer

5 Indoor Fan Output to Economizer

6 Accusensor Connection

7 Accusensor Connection

8 Economizer Motor Output

9 Economizer 24 vac Common

10 Economizer 24 vac Power
30



CTB Jumpers
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The CTB requires modifications when replaced
On heat pumps jumpers 5,6 and 7 must be cut



Jumpers 1 + 2

• Jumper 1
Phase Monitor 
Accessory
– Phase Monitor Relay 

power between 2 + 3 
– Opens Red-Pink of Phase 

Monitor Relay
• Removes 24 vac from 

Remote Shutdown + 
Smoke Shutdown

– Result
• Immediate unit 

Shutdown

• Jumper 2
Occupancy Jumper
– Occupancy: Used to 

signal Building 
occupied and Min 
Economizer ventilation 
when IFC energized

– Removes power to 
Economizer Control “N” 

– Result
• Economizer dampers 

stay closed eliminating 
Fresh Air intake into unit



Jumpers 3 + 4

• Jumper 3 
Smoke Detector
– Allows Smoke Detector 

to control signal (Open 
contacts) to force unit 
“OFF”

– Removes Transformer 
“R” from Terminal Board

– Result:  Immediate unit 
shutdown

– Must be cut when 
installing smoke 
detectors

• Jumper 4
Remote Shutdown
– Allows remote contacts 

(NC) to control unit “ON” 
or “OFF”

– Removes Transformer 
“R” from Terminal Board

– Result:  Immediate unit 
shutdown



Jumpers 5 + 6

• Jumper 5
Used with R/H or 
Heat Pump
– Opens “Y1” from 

Econo (pin 2), 
RH/HtPmp (pin 6), 
CLO/Comp1 (pin 4)

– Allows RH control 
board to send signal 
CLO 1 controlling 
compressor 1 (pin 4)

• Jumper 6
Used with R/H or 
Heat Pump
– Opens “G” from 

RH/HtPmp (pin 1), 
IFM signal return (pin 
2) and “G” from 
Control Board (pin 1)

– Allows RH control 
board to control IFM



Jumper 7

• Jumper 7
Used with R/H or 
Heat Pump
– Opens “Y2” from 

Econ (pin 3), 
Rh/HtPmp (pin 8)

– Allows RH/HtPmp 
board to send signal 
to CLO 2 (pin 4) 
controlling 
Compressor 2



Path of Power
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1. Transformer
2. Smoke Shutdown (JMP3)
3. Remote Shutdown (JMP4)
4. Phase Monitor (JMP1)

Low Voltage – Stand by

5. Indoor Fan Safeties
6. R Terminal/Accessories 
Powered Economizer 
Always Remains Powered



Path of Power
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1. 24VAC to G
2. Through Fan Jumper (JMP6)
3. To Fan Contactor
4. Through Occupancy Jumper (JMP2)

Low Voltage – Fan

5. To Economizer Min 
Position (BLK)



Path of Power
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Low Voltage – 1st Stage Cooling

1. 24VAC to Y1
2. To Economizer
3. To 1st Stage Cooling Jumper (JMP5)
4. To Unit Safeties (HPS1/LPS1)
5. To 1st Stage Contactor (C1)



Path of Power
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Low Voltage – 2nd Stage Cooling

1. 24VAC to Y2
2. To Economizer
3. To 2nd Stage Cooling Jumper (JMP7)
4. To Unit Safeties (HPS2/LPS2)
5. To 2nd Stage Contactor (C2)



Path of Power
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Low Voltage – 1st Stage Heating
2nd Stage is the same

1. 24VAC to W1
2. To Electric Heat Contactor



Path of Power
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Low Voltage – Heat Pump Cooling

1. 24VAC to Y1
2. To Economizer
3. Back to 1st Stage Cooling 
Jumper (cut)
4. To Defrost Board Y1 Input
5. Comp 1/RV1 Outputs made
6. Through Freeze Protection 
Stat
7. To Unit Safeties 
(HPS1/LPS1)

8. To 1st Stage Contactor (C1)

Y2, W1, and W2 work the same. Their 
signal is sent to the Defrost Board 
which controls the outputs for 
Reversing Valves, Compressors and 
Electric Heat.
Notice also that the fan Jumper (JMP6) is cut. 
The Defrost Board also controls the fan 
operation.

Y2, W1, and W2 work the same. Their 
signal is sent to the Defrost Board 
which controls the outputs for 
Reversing Valves, Compressors and 
Electric Heat.



Path of Power

42

Low Voltage – Gas Heating

1. 24VAC to W1
2. Signal sent to W on IGC

Note that G signal goes to IGC. 
IGC takes control of Indoor Fan.

3. IGC goes through Sequence and 
eventually opens gas valve.



Class Exercise No cooling call what is wrong ?



Class Exercise No heating on a call for gas heat ?



Class Exercise The fan will not shut off on this HP and the CTB 
was replaced ?



Safeties that can break 24vac to R-Connection

• The IFMOL Indoor fan motor overload limit
• Limit switches
• Roll Out switches
• Smoke detectors if installed
• Phase monitor if installed



48/50 FC GC with RTU Open
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Carrier Commercial Heat Pump Control

• All Carrier Commercial Heat Pumps are wired conventional do not use heat pump 
thermostats O is not used.

• The reversing valve is controlled internally through the boards logic
• W1 brings on the compressors on a call for first stage heat
• W2 is for electric back up heat



Heat Pump Defrost Board

New PN:  HK32EA005

Thermostat demands for 
1 or 2 stage Cooling 
2 stage Heating
Emergency Heating

Defrost Control in Heating 
Mode



Defrost Speed-Up
• JMP17-JMP18 

(flat/slot screwdriver)
• 1-5 secs:  Speed-Up 

(0.1 sec/min)
• 5-20 secs:  Forced 

Defrost
Run to normal 
termination or
30 secs



Defrost Thermostat (DFT)
To Indoor Coil / Circuit #2
To Indoor Coil / Circuit #1

From Reversing Valve #1 / Circuit #1

From Reversing Valve #2 / Circuit #2

68

DFT 2 initiates defrost



DIP-Switches

SWITCH 1 SWITCH 2 TIME
ON OFF 30 MINUTES
OFF ON 60 MINUTES
OFF OFF 90 MINUTES
ON ON 120 MINUTES

LED

DIP-Switches
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Heat Pump Defrost
Time-Temperature Sequence
1. Heat Run Time (30,60,90 or 

120 mins) Factory 60 mins
2. Initiate if tube temperature 

(DFT) low
3. Terminate when tube 

temperature (DFT) rises or 
defrost run period reaches 10 
min

HH18SA261DFT Settings:
Close: 30F
Open : 80F



Defrost Overview

54



Heat Pump Defrost
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Heat Pump Defrost
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Heat Pump Defrost
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New Gas Control Board 

Gas Control Board 

• LH33EP001
• All Voltages
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LED INDICATION ERROR MODE
ON NORMAL OPERATION
OFF HARDWARE FAILURE
2 FLASHES LIMIT SWITCH FAULT
3 FLASHES FLAME SENSE FAULT
4 FLASHES 4 CONSECUTIVE LIMIT SWITCH FAULTS
5 FLASHES IGNITION LOCKOUT FAULT
6 FLASHES INDUCED DRAFT MOTOR FAULT
7 FLASHES ROLLOUT SWITCH FAULT
8 FLASHES INTERNAL CONTROL FAULT
9 FLASHES TEMPORARY SOFTWARE LOCKOUT
NOTE:
- WHEN W1 IS ENERGIZED THE BURNERS WILL REMAIN ON FOR A  MINIMUM OF 60 SECONDS
- IF MORE THAN ONE ERROR MODE EXISTS THEY WILL BE DISPLAYED ON THE LED IN SEQUENCE

IGC Fault Codes
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Resetting Fault Codes
CODE ACTION LOCKOUT RESET MODE

1 Blower On/Off Delay Modified No Code Retained Until Unit’s 
24 Volts is Cycled

2 Limit Trip Temporary Cleared After Limit Switch Resets

3 Flame Sensing Error –
Senses Flame When it Shouldn’t Temporary Cleared After Error Clears

4 Four Consecutive Limit Trips in One Call 
for Heat Yes – Soft Cleared by Cycling “W” Signal

5 Ignition Lockout – Attempted Ignitions 
for 15 Minutes Without Success Yes – Soft Cleared by Cycling “W” Signal

6 Inducer Fault – Signal Between Board 
and Motor Do Not Match Yes – Soft Cleared by Cycling “W” Signal

7 Rollout Switch Opens Yes – Hard Lockout is Retained Until Unit’s 24 
Volts is Cycled

8 Control Fault –
Detects Hardware or Software Failure Yes – Hard Lockout is Retained Until Unit’s 24 

Volts is Cycled

9 Safety Critical Code Fault –
Detects Hardware or Software Failure Temporary Cleared After 1 Hour
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Gas Heat Controls and Hardware

IGC Board:
• Timed on/off control 

of the indoor fan

• Burner ignition and 
flame sensing

• Continuous monitoring 
of safety devices

• LED display of system 
status and error codes 60



IGC Overview

12 Pin Low 
Voltage Harness

5 Amp Fuse

Spark Generator

Hall Effect 
Sensor Plug

Induced Draft Output

L1

Indoor Blower 
Output Output

LED Status Light



LH33EP001
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Some boards are voltage specific



Pressure Switch HK06WC061
• Mounting Limitation: Switch diaphragm must be 

mounted vertically.
• Function:  Normally Open to close on negative 

pressure rise of .18 +- .07 inches W. C. 
Minimum open/close pressure differential at .015 
inches W.C.

• Maximum System Pressure 3.0 inches W. C. 
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Pressure Switch Wiring 
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IGC Board
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IGC Board

• IGC Inputs and Outputs
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Hall Effect Sensor Overview
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Test IGC Board and Hall Effect Sensor

• Same pin test point (1-3),
rotate motor

• Half turn reads <1 vdc,
other half turn reads 6.5-9 vdc

• Same pin test point (2-3),
rotate motor

• Will read 16-21 vdc
Anything outside of readings
− Replace Hall Effect Sensor

Plugged into circuit 
board

• Pin #3 black lead and 
pin #1 red lead

• Read 7.5-10 vdc
• Pin #3 black lead and 

pin #2 red lead
• Read 21-24 vdc

If outside these readings
− Replace IGC

Unplugged 
– reading circuit board 
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Hall Effect Sensor Troubleshooting

1 2 3

7.5 - 10

21 - 24

Plug at Board (Unplugged)

1 2 3

Three Wire Plug

1 2 3

<1 / 6.5 – 9 

16.5 - 21

Plug in the Board

DC Meter Required



Hall Effect Sensor Troubleshooting
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Hall Effect Sensor Troubleshooting
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Hall Effect Sensor Troubleshooting
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Hall Effect sensor troubleshooting
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Hall Effect Sensor Troubleshooting
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Humidi-MiZer Coil Example
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Unit shown with end panel removed 
and in shipping condition. 

Fan deck routes all the air through 
the Humidi-MiZer coil after it exits 
the evaporator. 



HumidiMizer What’s the Benefit?
Each refrigerant circuit in a HumidiMiZer
system can provide a total of 3 different 
modes of operation:

Normal, Sub-cooling, and Reheat modes

– Control of each mode determined by call for DEHUM, Y1, or Y2

– Compressor stays running (except when in complete free cooling 
mode w/ economizer)



Reheat Board



Reheat Board
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Reheat Operating Modes

• W1 Call:  Heating ON, all compressors OFF

• Y Call only:  Normal Cooling sequence (1 or 2 stages)

• Y plus Humidistat:  Increased Latent Cooling Effect

• Humidistat only:  Reheat (no/minimal Sensible Cooling)



HumidiMizer – No Call

Reheat Board is powered, 
compressor is off, all 
valves in normal state 
position



HumidiMizer – Cooling Only Call

• Signal for Fan and First 
Stage Cooling come into 
Reheat Board

• Signal is sent out to run 
fan and compressor

• Valves are left at normal 
state position

• Outdoor condenser coil 
is used, HumidiMizer 
coil bypassed.



HumidiMizer – Dehumidification Only Call

• Signal for Fan and 
Dehumidification come 
into Reheat Board.

• Signal is sent out to run 
fan and compressor.

• Both valves are 
energized.

• Outdoor condenser coil 
is bypassed, 
HumidiMizer coil used 
for condensing 
refrigerant and 
reheating cold dry air 
from evaporator coil.



HumidiMizer – Cooling & Dehumidification Call

• Signal for Fan, Cooling 
and Dehumidification 
come into Reheat 
Board.

• Signal is sent out to run 
fan and compressor.

• LSV Valve is energized.
• Outdoor condenser coil 

is used, HumidiMizer 
coil is used for sub 
cooling refrigerant.



48 / 50 JC Variable Speed RTU

85



48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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JC Warning Before Start-Up
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48/50 JC Power Supply
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JC Variable Speed Compressor Rotation
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System Vu Quick Start
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48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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48/50JC Variable Speed RTU
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48/50 JC Variable Speed RTU
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48/50JC Variable speed RTU
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48/50JC System Vu  Control Type
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48/50JC System Vu Network Check List
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48/50JC System Vu Autotest
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48/50JC System Vu Indoor Fan Set-Up
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48/50JC System Vu Economiser Min. Pos.
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Compressor VFD

• The compressor VFD looks differently than the industry 
standard. It is not packaged in its own housing to appear 
as a single component.

• The Compressor VFD consist of 5 components in the 
control section.

• The Driver board, Converter board, Filter board, Capacitor 
board and the Choke.
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Compressor VFD
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Compressor VFD Drive Board
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Compressor VFD Converter Board
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Compressor VFD Filter Board
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Compressor VFD Converter Board

113



Converter Board Error Codes
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Converter Board Error Codes
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Converter Board Error Codes
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Converter Board Error Codes
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Converter Board Error Codes
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Converter Board Error Codes
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Converter Board Error Codes
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Converter Board Error Codes
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Converter Board Error Codes
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting

136



Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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Emerson Comfort Alert Troubleshooting
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9 Lead Motor Wiring
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Aligning Sheaves
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Aligning Sheaves
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Commercial Start up

• Check and tighten all bearing collars and sheaves before 
starting the unit

• The sheaves are not factory adjusted for airflow you may 
need to turn the sheave in or out a turn or so when 
adjusting the airflow.
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Department of Energy - 2018

JANUARY 1, 2018

MANDATORY – Manufacturers

This new DOE ruling will be the only federal requirement for IEER 
NOT subject to state adoption.



Staged Air Volume

• Energy Savings Up to 25%
• Code Compliant ASHRAE 90.1.2010
• Comfort Control Humidity Control 
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To Increase IEER levels and meet DOE - 2018: 

 Integrate SAV™ standard into 48/50TC-Q (6-27.5 ton) models. 
 Integrate SAV™ standard into:

- Horizontal Only 48HC 17.5 and 20 Ton Models

- 48/50HC 10 Ton Models (Both 11 & 12 sizes)

 Integrate SAV™ standard into:
- 40RU Split System Air Handlers

* Shown with field accessory display kit

*

Department of Energy - 2018



Indoor Fan Motor
Belt Drive

1st Stage Cooling = Fan at 66%

1st and 2nd Stage Cooling = Fan at 100% 

Any Heating = Fan at 100% 

(VFD)
Speed Controller

SAV™ - Fan Automatically Adjusts To Unit Operation

Ventilation Only  = Fan at 66% 
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Stage Air Volume - SAV ™ Indoor Fan Motor 

Saves Energy, Improves IEER – Great Payback)

Standard 2-stage 
Thermostat



VFD Location
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VFD Fan Board



VFD Fan Board
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VFD Fan Board
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VFD Fan Board Wiring



VFD Fan Board Wiring
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Small Medium Units VFD Wiring

155



VFD Fuse Protection
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VFD Fuse Protection Update
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VFD Fuse Protection Update
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VFD Drives and AirFlow
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VFD Drives
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ABB Variable Frequency Drive

ACH550 ACS320



How to determine the VFD Setting on a replacement 
VFD

The replacement drive from RC comes with a 
key pad so a different part number is used to 

make sure the key pad is included. 



WARNING VFD REPLACEMENT

• ONLY USE START-UP ASSISTANT IF 
YOU WANT TO CREATE EXTRA WORK 
FOR YOURSELF!

• NEVER EVER USE START-UP 
ASSISTANT!
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Control Panel Features ACH550 and ACS320

• Alphanumeric control panel with backlit LCD display
– Easy monitoring - four-line display

• Three selectable actual values displayed simultaneously
– Supports 

• Start-up Assistant
• Fault indications and history
• Local / Remote control

– Removable: Connection with CAT5 cable
– Parameter upload/download (copy)
– Display with 16 languages
– Context sensitive Help key
– Real Time clock
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Control Panel – Button Functions ACH550 and ACS320
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Control Panel – Assistants (Say no) Do not use

165

• Assistants simplify 
functions of Drive Operation 
. (Say no) Do not use

• Maintenance Assistant
– Can be used to insert 

preventative maintenance 
functions using run time, 
motor revolutions or events

• Diagnostic Assistant
– Activated with a fault and 

provides suggestions to 
correct fault based on the 
most common causes



Control Panel – Parameters Mode
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• Parameters Mode
– Allows monitoring of 

signals in Groups 1,3 & 4
(Read-out Only)

– Allows monitoring & 
editing of any parameters 
in groups 10-99

– Provides the avenue to 
commission the drive

– Start/stop, change 
direction and change 
control locations between 
Hand & Auto



Control Panel – Fault Logger Mode
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• Fault Logger Mode
– View the drive fault 

history of a maximum 
of 10 faults (saves last 
3 in memory after a 
power cycle)

– View the last 3 faults 
(saves details on last 
fault in memory after a 
power cycle)

– Provides help text for 
a given fault

– Reduces 
troubleshooting time



Control Panel – Changed Parameters Mode
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• Changed 
Parameters Mode
– Provides the means 

to view parameters 
which have been 
changed with 
respect to default 
values for a given 
macro being utilized

– Very useful 
troubleshooting tool

– Allows user to edit 
changed parameters 
as well



VFD Set-up Tables 
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The VFD must be off when programming parameters
The VFD will not allow changes in the auto mode
All Carrier units do not come with VFD keypads 

Never use the VFD to adjust airflow ! Adjust the sheaves



VFD Keypad Use
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VFD Maintenance
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VFD Maintenance
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VFD Maintenance
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VFD Maintenance
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VFD TIC2019-0016
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VFD Drives

176



Test and Balance VFD Bypass 

177



VFD Drives
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Accutrol Header 
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Acutrol™ Tee Assembly
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Heat Pump Coils

Liquid Line
Check Valve

Check Valve
Assembly

Check Valve
Assembly

Liquid Line 
Filter Drier

Acutrol™
Metering Device

(located inside tee nipple)
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Accutrol Test 

182

• Disconnect the power to the unit to prevent hazard of electrical 
shock.

• Disable the indoor fan and remove freeze stat from evap coil.
• Install jumper between R and Y
• Restore power to unit and monitor refrigerant pressures.
• Observe the short sections of tubing after the accutrols.
• They should all freeze up within 30-45 secs of each other.
• If one or more freeze later or not at all, replace header or entire coil. 



High Flow Valve System
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Body  part # EC39EZ065
Valve core part # EC39EZ067



TXV’s 

• 3 forces that govern TXV operation
• P1 the pressure created by the 
Remote bulb and the power assembly
• P2 the evaporator equalizer pressure
• P3 the equivalent spring pressure of 
The superheat spring
• The valve will assume a stable position when forces are in

Equilibrium (P1=P2+P3)
184



TXV Troubleshooting Flooding

• Undersized or inefficient compressor.
• Low superheat setting.
• Moisture.
• Dirt or debris.
• TXV seat leak.
• Oversized valve.
• Incorrect bulb position.
• Plugged equalizer tube
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TXV Troubleshooting Hunting

• Valve oversized for application.
• Bulb location.
• Refrigerant distribution.
• Superheat adjustment.
• Moisture.
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TXV Troubleshooting Starving

• Moisture.
• Dirt or debris.
• Insufficient Delta P across valve.
• Undercharged system.
• Flash gas at inlet to TXV.
• Valve too small.
• Superheat adjusted too high.
• Power assembly failure or partial loss of charge.
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TXV Bulb Mounting

188



TXV Testing Procedure
• Step 1 remove the remote bulb of the expansion valve from the

suction line.
• Step 2  start the system and cool the bulb in a container of ice water,

closing the valve. As you cool the bulb, the suction pressure
should fall and the suction temperature will rise.

• Step 3  next warm the bulb in a container of warm tap water . As you
warm the bulb, the suction pressure should rise and the suction
temperature will fall.

• Step 4  If a temperature or pressure change is noticed, the expansion
valve is operating. No change is noticed, valve is restricted, the
power element is faulty, or the equalizer tube is plugged.

• Step 5  recover the charge, replace the valve and drier, evacuate and
recharge. 
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TXV Overfeeding

• Overfeeding by the expansion valve results in high 
suction pressure, cold suction line, and possible liquid 
slugging of the compressor.

• Check for overcharge
• Check the operation of the valve as described in the 

testing procedure.
• Check equalizer tube it may be plugged with brazing 

material or restricted.

190



TXV Underfeeding

• Underfeeding by the expansion valve results in low 
system capacity and low suction pressures. If these 
symptoms are observed

• Check for a restriction. Check the temperature across the 
drier as it may be restricted.

• Check the operation of the valve as described in the 
testing procedure.
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Commercial Splits
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Heat Pump Air Conditioner



Commercial Splits
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Heat Pump Air Handler Cooling Only Air Handler



Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits

204



Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits
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Commercial Splits

• Please fully read the installation manual
• Correct piping is very critical
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Commercial Splits

• Factory charge is a holding charge only Refrigerant must 
be added.
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Commercial Splits

• 40RUA air handler is cooling only
• 40RUQ air handler for heat pump applications
• Unit voltages 208/230/460
• Motors come wired for 460
• 208/230 applications you must wire 9 lead motor for low 

voltage operation.
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Commercial splits

• 9 Lead Motor wiring
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Digital Scroll Compressors
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Commercial Splits
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Copeland Digital Scroll
Digital compressor 
solenoid



Commercial Splits

• Copeland Digital Scroll
• Some units have digital scroll compressors which are 

used for capacity control
• Digital Scroll operation
• Units with Digital scroll compressors will have DCS digital 

compressor solenoid and CTD cycle timer device to 
control loading and unloading

218



Eco Blue Axial Fan
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Eco Blue Axial Fan Troubleshooting
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Eco Blue Axial Fan Troubleshooting

221



Eco Blue Axial Fan Troubleshooting
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Eco Blue Axial Fan Troubleshooting
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Eco Blue Axial Fan Troubleshooting
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Eco Blue Axial Fan Airflow setting

225

You must set up the airflow at start up on Eco Blue axial fan units



QUESTIONS?
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TEST
www.cematraining.com
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