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Samsung Business Academy (SBA)

• Sam
SBA Account Sign Up Required:

• Register for future training classes/courses.
• Receive credit for this training class.
• Access completion certificates.
• Complete surveys/submit feedback.
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Samsung Business Academy (SBA)

• Sam
1. Sign up for a SBA Account

• Contractor 
• Distributor

2. View/print completion certificates
3. Register for future training 

• Instructor-Led Courses
• Online Demand

Go to: 
www.samsunghvac.com*

Hover over:

Choose either:

1. Sign Up for a SBA Account

Samsung Business 
Academy Registration

HVAC Distributor
HVAC Contractor

*Disable popup blocker.
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HVAC Contractor
1. Sign Up for a SBA Account

Complete all required 
fields designated 
by an asterisk (*).

.

Click partner 
to add Distributor 

information.

Distributor Name
1

My Distributor

Type Distributor Name Click Search2

3 Click your Distributors name to add to form. 

My Distributor

YOUR DISTRIBUTOR

If your Distributor is not in the list, 
Type Other in the ID: field. 1

2

3

Click Search

Click OTHER to 
add to form. 

Complete the rest of the Sign Up form.

Select “Opt-In” to receive training communications.4

1. Sign Up for a SBA Account

5 Create password 
using required format.

6
Click Submit to 
complete sign-up.

01 Approval takes 1-2 
business days.

02Attendance is
marked complete.

03 Certificate 
available in SBA.

After account is setup…
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1. Sign Up for a SBA Account

Complete all required 
fields designated 
by an asterisk (*).

.

Click partner 
to add Distributor 

information.

Distributor Name
1

My Distributor

Type your Business Name Click Search2

3 Click your Business name to add to form. 

My Distributor

DISTRIBUTOR NAME

If your Business is not in the list, 
Type Other in the ID: field. 1

2

3

Click Search

Click OTHER to 
add to form. 

HVAC Distributor

Complete the rest of the Sign Up form.

Select “Opt-In” to receive training communications.4

1. Sign Up for a SBA Account

5 Create password 
using required format.

6
Click Submit to 
complete sign-up.

01 Approval takes 1-2 
business days.

02Attendance is
marked complete.

03 Certificate 
available in SBA.

After account is setup…
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2. View/Print Completion Certificates
Go to www. https://samsunghvac.com/our_training.php

Click:  

1

2
3 Open Menu. (     )

4 Click “View Your Transcript”.

Login with Samsung Business Academy (SBA) 
username/password.

2. View/Print Completion Certificates
4 Click “View Completion Page”.

5 Click “View My Certificate”.

6 Select “Print” or “Save” option(s).

Note: Confirmation 
email will be sent 
with link to down-
load certificate.
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3. Register for Future Training
Go to www. https://samsunghvac.com/our_training.php

Click:  

1

2
3 Samsung Business Academy (SBA) displays.

• Hover - on class name to view class information.
• Click - on class name to open the class 

registration form.

Login with Samsung Business Academy (SBA) 
username/password.

Instructor - Led Training

3. Register for Future Training

Click “Request”.4

Registration status screen displays.

5 Confirmation email will be sent.

Note: If you do not receive with email within 
15 minutes, check your Junk/Spam folder. 
Add *@samsunghvac.com to trusted sites.
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3. Register for Future Training

1 Open Menu. (     )

2 Click “Browse for Training”.

On - Demand Training

3 Click “Browse All”. 4 Click “Type”*.

5 Select course and click “Launch”.

*Online, Video 
and Materials.
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Reference & General Information

17

EEPROM

Outdoor unit main PCB Front Back

Outdoor unit data stored in EEPROM

• Serial number & HP information

• ODU option setting

• Auto start up result / Ref. amount test result

• Error back up data (30min)

• Etc.

Indoor unit data stored in EEPROM

• Serial number

• Option code – Product, Installation, Address

• “Location” text – Input using SNET Pro 2

• Etc.

Reference & General Information

18

EEPROM
 When unit main PCB is replaced

 Reuse the original EEPROM do not dispose
 Note: Line voltage power must be off when removing or installing the EEPROM

 When original EEPROM is lost or defective
 Order replacement EEPROM DB93-12483A  (Blank)   NOTE: Verify part code # before ordering

 IDU EEPROM: Set option code – Product, installation, address, etc.
 ODU EEPROM: Upload EEPROM data (SRC) using SNET Pro2 / Set ODU option

Example ODU Main PCB

Example IDU Main PCB
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PCB inspection
window

19

SNET Pro 2 Service Tool

Reference & General Information

Connect the S-Converter to the F1/F2 communication terminal block
1. Outdoor Unit (Main) Communication PCB 
2. Indoor Unit control PCB

USB to RS232 cable

S-Converter TX+  F1
TX- F2

Outdoor unit 
Comm. PCB

1

2

The SNET Pro 2 Service Software tool is used to monitor and program 
DVMS systems
Including component software updates and writing to EEPROM

20

Software Update

Reference & General Information

RS485

Feature Multiple units update at once

Accessibility Easy, Connect F1/F2 to any IDUs or ODU

Speed Approx. 10 min

Power/Comm. Power supplied, Normal communication

Application SNET Pro 2  (DVM S)

 Indoor unit and outdoor unit Micom & 
EEPROM update software is available 
for download using the SNET Pro 2 
service tool

 Do not stop the SNET Pro 2 software 
update process once started

 If the software update process fails, 
follow the update retry procedure
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Software Update

Reference & General Information

Execute SNET Pro 2 and connect to the DVMS system

Run SNET Pro 2

Click “Connect” icon

Select “Set Layer(F1,F2)”

22

Software Update

Reference & General Information

Go to the “Add-On” tab and start the update

Go to “Add-On” tab

Select  “AC Unit S/W Update”

Click “Select Device Type”

Select target units
(Multi choice available)

Open the “Update File” (*.*.hex)

Click “Start” button

1

2

3
4

5

6

Device type can be 
updated by RS485

1

2

3

4

5

6
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Software Update

Reference & General Information

Software Update Fail – Retry
 When the update process is started SNET Pro 2 will automatically backup the unit list
 For adding unit addresses use “A” function

1

A

2

4

3

Import address list

Click “Add All”

Select target units

Proceed update again

Select address list

1

2

3

4

24

Writing The EEPROM

Reference & General Information

Execute SNET Pro 2 and connect to the system

Run SNET Pro 2

Click “Connect” icon

Select “Set Layer(F1,F2)”
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Writing The EEPROM

Reference & General Information

Select EEPROM Writer on SNET Pro 2

Go to “Add-On” tab

Click “Outdoor EEPROM 
Write”

Click “Open Option File”

Select file (*.*.src)

Click “Write Option”

Select target device

1
2

3

4

5

1

2

3

4

5

26

Writing The EEPROM - VIDEO

Reference & General Information

Connect

Add-On

Click EEPROM Write

Open Option File

Select file(*.*.src)

Write Option

Select target device
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Writing The EEPROM

Reference & General Information

Video play
Wrong EEPROM file

 If you write the wrong EEPROM file for the Outdoor Unit, 
an E163 error is generated or the system will malfunction

 When the EEPROM writing is completed correctly, the 
DVMS system should be put into “Trial Operation” to 
confirm system normal, error-free operation

Reference & General Information

28

Outdoor Unit PCB – “K” Tactile Buttons

K1  K2 K3  K4

K1  K2  K3 K4 K1, K2, K3, and K4 buttons 
are used to put the system 
into various service and 
commissioning modes

 Also used for service mode 
operations and operation 
data display

Previous Generation ODU Main PCB                                           Current Generation ODU Main PCB



4/23/2019

15

Reference & General Information

29

K1 Button Function

Evacuation (All outdoor units)

Evacuation (Outdoor unit address 1) 

Evacuation (Outdoor unit address 2) 

Evacuation (Outdoor unit address 3) 
Evacuation (Outdoor unit address 4) 

Reference & General Information

30

K2 Button Function
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Reference & General Information

31

K4 Button Function 

Reference & General Information

32

K4 Button Function
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DVM S
Troubleshooting & Service Modes

Troubleshooting & Service Modes

34

Electric Discharge Mode
 WARNING: It is extremely hazardous to touch an inverter PCB, fan PCB due to high voltage electrical shock
 Execute “Electric Discharge Mode” or wait 15 minutes after main power is switched off to the unit

Inverter PCB’s Fan PCB

Warning Label
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Troubleshooting & Service Modes
Electric Discharge Mode

Caution

 During “Electric Discharge Mode” (ODU), the voltage of Inv 1 & Inv 2 will be displayed alternately
 It is extremely dangerous to come in contact with the Inverter PCB’s and Fan PCB due to the 

PCB’s being charged with high DC voltage 
 Before repairing or replacing PCB’s always switch off the line voltage power to the ODU and wait 

at least 15 mins, for the PCB to safely discharge or use “Electric Discharge Mode” when possible
 Depending on the error, “Electric Discharge Mode” may not operate properly.  
 E464 & E364 errors can indicate damage to the PCB as a result of excessive heat so “Electric 

Discharge Mode” is not to be used to discharge the DC voltage

36

Troubleshooting & Service Modes
Electric Discharge Mode

K2 button

K1  K2  K3 K4

Previous Generation ODU Main PCB                                                    Current Generation ODU Main PCB

Items Cooling

Key
Number K2

Press x 6

Display

ㅏA → Inv. 2 DC voltage → ㅏA → Inv. 1 DC volt

Ex) 445V → 0445             

※ Below 30 Volt, ㅏA oㅏdisplays.
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Troubleshooting & Service Modes
Pump Down Operation

System pump down – Recovering the system refrigerant charge into the outdoor 
unit to enable IDU repairs

 CAUTION Before Pump Down: For module installations (2 or 3 ODU’s piped together) or long refrigerant 
piping installations, the entire refrigerant charge may not be able to be recovered into the ODU’s. A portion 
of the refrigerant will have to be recovered into a separate recovery container.    See Next:

 Observe low pressure during pump down operation by initiating “View Mode” in the ODU display        
(press the K4 button 6x)
 If the low pressure drops below 29 psig immediately close the gas side service valve and stop pump 

down operation (press K2 button 2x or K3 button 1x)
 If the low pressure drops below 14 psig during pump down operation the system will stop 

automatically to protect the compressor 
 After the pump down operation stops, approximately 3.3 lbs. of refrigerant gas remains in the field piping

 Caution: Do not use a torch to disconnect the piping

Ref.

38

Troubleshooting & Service Modes
Pump Down Operation

How to recover refrigerant into the recovery container before pump down

 Connect manifold gauge hoses to low side gas and liquid service valves, recovery container and 
set up the scale

 Verify total system refrigerant charge
 Turn on 50% of the indoor units in the cooling mode
 After 10 minutes of operation verify the high pressure

 If the high pressure is above 427 psig, turn off some of the indoor units until the high 
pressure drops below 427 psig.

 When the high pressure is below 427 psig, open the liquid service valve and recovery 
container valve and begin to recover refrigerant from the system 

 Continually check the weight of the recovery container                                                                 
and close the valve when 50% of the total refrigerant                                                                        
charge has been recovered

 Caution: If too much refrigerant is recovered from the                                                                             
system, the pump down cycle will not operate correctly 

Gas valve

Liquid valve
Scale
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Troubleshooting & Service Modes
Pump Down Operation

K2 button

K1  K2  K3 K4

Previous Generation ODU Main PCB                                                    Current Generation ODU Main PCB

40

Troubleshooting & Service Modes
Pump Down Operation – Single ODU

s

E

s

E

s

IPM
1

IPM
2

1. Close Liquid valve 2. Start pump down 3. When L P < 29.0 psig 4. Close gas valve 5. Press K3 to stop
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Pump Down Operation – Module System

1. Close gas V/V in sub units 2. Start pump down 3. Wait 20 mins. 4. Close liquid V/V in sub units

s

E

s

E

s

IPM
1

IPM
2

Gas v/v

Main unit Sub 1 unit
Liquid v/v1 4

s

E

s

E

s

IPM
1

IPM
2

Troubleshooting & Service Modes

42

Pump Down Operation – Module System cont.

5. Close liquid V/V in main 6. When L.P < 29 psig. 7. Close gas V/V in main ODU 8. Press K3 to stop

s

E

s

E

s

IPM
1

IPM
2

s

E

s

E

s

IPM
1

IPM
2

Main unit Sub 1 unit
Gas v/v Liquid v/vGas v/v Liquid v/v

57

Troubleshooting & Service Modes
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Pump Out Operation

Troubleshooting & Service Modes

Ref.

System pump out – Recovering the system refrigerant charge into the indoor units to enable ODU repairs

 Observe low pressure during pump out operation by initiating “View Mode” in the ODU display             
(press the K4 button 6x)
 If the low pressure drops below 29 psig immediately close the gas side service valve and stop pump out 

operation (press K1 button 1x or K3 button 1x)
 If the low pressure drops below 14 psig during pump out operation the system will stop automatically to protect 

the compressor 
 Caution: Do Not use a torch to disconnect the piping

44

Pump Out Operation  cont.

Troubleshooting & Service Modes

Outdoor unit Main Sub1 Sub2
Key number K1

Press x 3 4 5

K1   K2    K3    K4
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Pump Out Operation – Module System 

Troubleshooting & Service Modes

1. Close Liquid valve 2. Start pump out 3. When L P < 29.0 psig 4. Close gas valve 5. Press K3 to stop

E

s

E

s

IPM
1

IPM
2

Main unit

s

E

E

s

IPM
1

IPM
2

Sub 1 unit

s

s

46

Vacuum Mode

Troubleshooting & Service Modes

 Procedure for initiating vacuum setting after ODU repair

 Due to multiple EEV’s and solenoid valves, this function is required to insure proper system evacuation

K1 button Display on segment Function

7 times ├, 4, blank, 1 Vacuuming  (Outdoor unit address 1)

8 times ├, 4, blank, 2 Vacuuming  (Outdoor unit address 2)

9 times ├, 4, blank, 3 Vacuuming  (Outdoor unit address 3)

10 times ├, 4, blank, 4 Vacuuming  (Outdoor unit address 4)

11 times ├, 4, blank, A Vacuuming  (All outdoor units)
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DVM S
Troubleshooting Error Codes

48

Troubleshooting Error Codes

Error code troubleshooting topics
 Communication Errors

 Compressor Errors

 EEV Errors

 IPM/Inverter Errors

 Temperature Sensor Errors

 General Errors
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Error Code Display

Troubleshooting Error Codes

How integrated error 
codes are displayed

50

Communication Errors

Troubleshooting Error Codes

F1 F2 communications

R1 R2 communications

“NASA” Communication Protocol – 5vdc

F3 F4 
communications
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Communication Errors

Troubleshooting Error Codes

E201 – Communication error between IDU & ODU during tracking

Cause Solution

Indoor quantity ≠ IDU quantity setting in Outdoor unit Adjust the setting

F1,F2 wire disconnection / Any IDU power down Check the F1,F2 wire / Power on 

Communication IC (Integrated circuit) faulty Check the IC

Duplicated address setting(E108 will be shown as well) Change the indoor unit’s address

52

Communication Errors

Troubleshooting Error Codes

E201 – U200   Communication error between IDU & ODU

 Problem:  System stop due to intermittent E201 error
 Condition:  System operating properly when commissioned – see next 

F1 F2 communications

Error

Error
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Communication Errors

Troubleshooting Error Codes

E201  Communication error between IDU & ODU cont.

Action Result

Check wiring to F1,F2 terminal block OK

Comm. IC check OK

Check ODU PCB setting OK

Check Other error occurrence OK

Wiring broken check NG – middle of the F1 wire was broken

Solution:
Replace the damaged communication wire: 16/2 stranded with shield
No splices between terminal connections

Broken

F1 F2 Communication wire
Error

54

Communication Errors

Troubleshooting Error Codes

E201  Communication error between IDU & ODU

Comm. IC 
between
IDU & ODU

Comm. IC for
wired remote control.

Indoor unit Outdoor unit

Check the communication IC before replacing the PCB

 Measurement method
 Measure resistance value: No.5 – No.6 / No.5 – No.7 / No.5 – No.8

 Judgement
 Normal: All are in hundreds      to hundreds of K      
 Defective:  One or more measure low in tens of 

 One or more indicate open circuit

Ω
Ω 

Ω
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Communication Errors

Troubleshooting Error Codes

E205 – Internal communication error of the ODU Control Box  

Possibility
1) No communication jumper connector on Inverter PCB
2) No power supply to inverter PCB
3) Poor connection of communication wiring and connector
4) Wrong HP information in EEPROM (2comp EEPROM in 1comp ODU)

MAIN PCB

HUB PCB

FAN PCB

INV PCB 1

INV PCB 2

Communication 
jumper

PCB Connection order

importantComm. jumper Connection Inv1 and Inv2

56

Communication Errors

Troubleshooting Error Codes

E206 – Internal communication error of the ODU Control Box  

Possibility 1) Poor connection of communication wiring and connector
2) Defect of related electric component

Reference
 E206-C001: HUB PCB communication error / E206-C002: Fan PCB communication error
 E206-C003: Inv 1 PCB communication error / E206-C004: Inv 2 PCB communication error
 E206-C005: Water HUB PCB communication error

Main PCB
Hub PCB

Inverter PCB
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Communication Errors

Troubleshooting Error Codes

E108  Duplication of indoor unit address

Cause Check point

Display : E108-A001-E108-A001…

Duplicated address of indoor unit

A001 IDU tried to use address 

already exist.

1. Find IDU address #01 and then set the address again

(The indoor unit has an error LED is blinking).

2. Use S-net pro to fine the IDU and set the address again.

Duplicated address of indoor unit in 

EEV kit
Check the EEV Kit setting

Display : E108-C101-E108-C101…

 Duplicated address of MCU
Check MCU address rotary switch

58

Communication Errors

Troubleshooting Error Codes

E108  Duplication of indoor unit address

E604

E108-A001

#00 #01 #02 #03 #04 #05

E604

E

Case 1. After set all IDU’s address system show E108-A001, 2 IDU LED is blinking
What is the problem?

Case 2. After tracking in DMS2 or DMS2.5 system shows E108. What is the problem?

R1,R2

E

E108-A200

#00 #01 #02 #03
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Communication Errors

Troubleshooting Error Codes

E604 Communication error between wired RC and IDU

PIM Display E604
Contents Communication error between wired remote controller & Indoor unit

Error result Remote controller stop

Cause

- When tracking between wired remote controller and indoor unit/ventilator (ERV) is not complete 

for more than 3minutes( ex: System communication error like E201, E108…)

- IDU address has been changed after wired remote controller tracking completion

Treatment 1) Power reset of Wired Remote controller (Manual reset ; re connect the power wire)

60

Communication Errors

Troubleshooting Error Codes

E613 Communication error between DMS and PIM/SIM – 15 mins.

PIM Display E613

Contents
Error which occurs when there is no communication between DMS and PIM/SIM for 15 

minutes

Error result PIM stop

Cause
- System communication error like E201, E108…

- Wired disconnection

Treatment
- System communication error fix

- Check the wire
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Communication Errors

Troubleshooting Error Codes

E108 – E604 – E613 Troubleshooting

Error code Description Cause Solution

E613
Comm. error between

DMS and PIM/SIM

Comm. was not finished

Because of E108
Fix E108

E108
Address duplication of 

IDU/MCU/EEV kit

EEV KIT address setting

Failure (human error)
Fix IDU address

E604
Tracking error between remote 

controller and the IDU

Tracking fail because of 

E108

Power reset on 

Wired remote 

controller

62

Communication Errors

Troubleshooting Error Codes

E108 – E604 – E613

Set Layer

Control Layer

DMS 2.0/2.5

ODU

IDU IDU

PIM

Power source

WHM

E613

IDU IDU IDU IDU

∙∙∙∙∙∙
EEV KIT EEV KIT

#00 #01 #02 #03 #04 #05

E604

E108-A001
#00 #01 #02 #03 #04 #05
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Troubleshooting Error Codes

Compressor  Errors

64

Compressor Starting Error

Troubleshooting Error Codes

A B C D

13.3Hz

Align Acceleration
Sensorless changeover

Sensorless 

E 461 E 464
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Inverter Overcurrent

Troubleshooting Error Codes

 Check whether compressor or Inverter PCB failure

Or
E461/464

E361/364

NG

Inverter PCB Compressor

NG

66

E461/361 & E464/364  Troubleshooting

Troubleshooting Error Codes

Diagnosis 1:  Using the Inverter Checker
 Power off to the ODU and wait at least 15 min for electric 

discharge
 Connect the inverter checker: U (red) – V (white) – W (black)
 Initiate the inverter checker function in the ODU PCB

 Any LED(s) not blinking: PCB output failure
 Replace the inverter PCB

NGOK

1st visit

Check with
Inverter 
checker

Comp 
order

3th visit
Comp 

replace

Inverter 
PCB order

2nd visit
PCB replace

System 
Error

Order 
comp

2nd visit
Comp 

replace

Completion

Let’s see the videos
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Troubleshooting Error Codes
E461/361 & E464/364  Troubleshooting

Diagnosis 2:  Dual compressor ODU diagnosis
 Power off to the ODU and wait at least 15 min for PCB electric discharge
 Cross-connect the compressor wire: Inv. PCB1 to Compressor 2 & Inv. PCB2 to Compressor 1
 Observe the results 

#1

#2

#1

#2

#1

#2

#1

#2
Change

E461

E361

68

Troubleshooting Error Codes
E461/361 & E464/364  Troubleshooting

Diagnosis 3:  Check Inverter PCB malfunction with VOM tester
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Troubleshooting Error Codes
E461/361 & E464/364  Troubleshooting

Diagnosis 3:  Check Inverter PCB malfunction with VOM tester  
 Power off to the ODU and wait at least 15 min for electric discharge
 Remove all of the Inverter PCB wire connectors and screw terminal connections

 Include the wire connected to the compressor and reactor
 Set the VOM for testing

70

Troubleshooting Error Codes
E461/361 & E464/364  Troubleshooting

U            V

W

Diagnosis 4:  Check compressor malfunction with VOM tester
 Power off to the ODU and wait at least 15 mins. For possible IPM failure

 Electric discharge mode may not function  
 Remove compressor wires from terminal block and set the VOM for testing

Resistance test Normal range

Resistance value of (U↔V,V↔W,W↔U)
on compressor less than 2Ω

Resistance value between the body of 
compressor and chassis MΩ

Example

Comp Model
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Troubleshooting Error Codes
Overvoltage & Low voltage Error – E466/E366 

Reactor

EMI  PCB

72

Troubleshooting Error Codes

EEV Errors

Bellows

Needle & 
Orifice

Stepper motor
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EEV Errors

Troubleshooting Error Codes
EEV Leak – No error 

Problem:    Heavy moisture condensing on body of the indoor unit
Condition:  Indoor unit stop and room is humid

74

EEV Errors

Troubleshooting Error Codes

EEV Leak – No error cont.

EEV leak

Refrigerant flow

Low coil temperature

Indoor unit body 
temperature dropping

Condensation forming on 
the indoor unit body

Hot & humid air
by natural convection

Condensation Cold draft

Fan         

Stop
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EEV Errors

Troubleshooting Error Codes

Addr Btu/hr Power Mode Fan Set Temp Room Temp Evap In Temp Evap Out Temp EEV Step

10 12 MBtu Cool High 70°F 70°F 45°F 63°F 116
11 0 Fan Auto 72°F 68°F 43°F 57°F 0
12 0 Fan Auto 72°F 68°F 43°F 63°F 0
13 0 Fan Auto 72°F 66°F 41°F 55°F 0
14 0 Fan Auto 72°F 68°F 59°F 59°F 0

EEV Leak

 Find the cause of the EEV leak and repair it
 How to check the EEV leak

 Turn on 1 indoor unit in the Cool mode and the others in Fan mode
 Wait at least 10 minutes and review the operation stats
 Note the evaporator inlet and outlet temperatures of the indoor units in Fan mode

EEV leak

76

EEV Errors

Troubleshooting Error Codes

EEV Leak

Bellows

Needle
(SUS304)

Orifice
(Brass, C3604)

Reason
Contents Malfunction of EEV (Scratching in orifice and pin surface because of foreign materials)

Error result Water condensing in stopped indoor unit

Possibility 1) Scratching in orifice and pin surface because of foreign materials

Treatment 1) Replace the damaged EEV assembly
2) Evacuate the system again and Remove the foreign materials by using filter driers

Normal orifice

damaged orifice
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EEV Errors

Troubleshooting Error Codes

Error code E152
Contents Error due to closed EEV indoor unit (2nd detection)

Error result No cooling, No heating

Possibility
1) EEV coil or wire or connector disconnection
2) EEV coil / body is broken
3) Evaporator in/out sensor is pulled out totally at the same time

Treatment

1) Connect EEV coil again
2) Check EEV coil resistance and replace 
3) Replace EEV body
4) Check both Evaporator sensors 

* 1st detection of EEV closing : E-703 error  The indoor unit stop  Remote Controller On :  The indoor unit restarts.

Main EEV coil resistance value standard (measured temperature 68°F

Detection Factor Condition

T Cond_out – T Air_out > 5°F OK

T room air_in – T Evap_in > 7°F NO

T room air_in – T Evap_out > 7° NO

Comp. On & Indoor unit On OK

78

How To Replace The EEV Head

Troubleshooting Error Codes

2. Check wiring condition of coil1. Check wiring condition of 
connector

3. Check coil resistance 
each terminal

6
5
4
3
2
1

RED – WHITE 150±15Ω

RED – ORANGE 〃

BROWN-YELLOW 〃

BRWON-BLU 〃

COM : RED, BROWN

6
5
4
3
2
1
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Troubleshooting Error Codes
How To Replace The EEV Head  cont.

Disassemble EEV body  
with a wrench

Remove motor Replace motor with 
new washer

Assemble ① with a torque 
wrench (11 ft.lbs.),              
and a backup wrench

Finished

 When removing the motor, it must be in the full open position (New motor is provided at the 2000 pulse position)
 Motor should only be replaced when the pressure on the needle shaft is less than 145 psi.

Shaft which is connected with Bellows extends 
out based on pressure behind the bellows
Deformation of Bellows
→ Opening level may be changed145 psi. 203 psi. 290 psi.

80

Troubleshooting Error Codes
How To Replace The EEV Head  cont.

EEV failures caused by misaligned stepper motor push rod, valve body shaft out of alignment
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Troubleshooting Error Codes

IPM-Inverter Errors

Intelligent Power Module

82

IPM Errors

Troubleshooting Error Codes 

Poor cooling due to IPM overheating

 
Test 
 

5/27

5/28

case 1 case 2 case 3

upper PCB change lower PCB change exchange PCB position
each other

 
Upper PCB

(inv 2)

PCB_A
freq. 55hz
IPM 192°F

PCB C
freq. 54hz
IPM 180°F

PCB C
freq. 55hz
IPM 174°F

PCB D
freq. 55hz
IPM 178°F

 
Lower PCB

(inv 1)

PCB B
freq. 52hz
IPM 187°F

PCB B
freq.51hz

IPM 198°F

PCB D
freq. 52hz
IPM 196°F

PCB C
freq. 52hz
IPM 192°F

 Problem: Poor cooling
 Condition: Compressor frequency doesn’t increase – High IPM temp – High suction pressure
 History

1. Trial operation
2. Inverter PCB – EMI PCB – Reactor replaced
3. High IPM temp – low compressor frequency – reduced cooling capacity
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IPM Errors

Troubleshooting Error Codes

Poor cooling due to IPM overheating

 Root cause: Bad thermal contact of the IPM to the heat sink due to a faulty bolt

IPM 2IPM 1 IPM 2 - Reattach

No thermal grease

84

IPM Errors

Troubleshooting Error Codes

Poor cooling due to IPM overheating

 Solution:  Replace the faulty bolt and properly reattach the IPM to the heat sink using thermal grease 

Date 5/28 5/29

OD Temp 100° 100°
High pressure 87° 87°
Low pressure 52° 53°

Comp1 126° 126°
Comp2 131° 131°
Current1 12.3 15.3

Current2 10.3 14.2

IPM1 187° 192°
IPM2 192° 178°

Basic Reattach #1

Date 6/5 6/5

OD Temp 107° 105°
High pressure 94° 97°
Low pressure 51° 50°

Comp1 142° 180°
Comp2 147° 185°
Current1 14.9 20.2

Current2 14.2 19.3

IPM1 190° 185°
IPM2 194° 187°

Reattach #2 Solved

◎ HP Protection

- Hz   Hold : 512 psi.

- Hz Down : 526 psi.

◎ IPM Temp Protection

- Hz   Hold : 194°F

- Hz Down : 199°F
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IPM Errors

Troubleshooting Error Codes

IPM related error

Error code E500 (INV 1) / E400 (INV 2)
Contents IGBT module over heating error

Error result

Possibility
1) Loose screw connection between IGBT module and heat sink
2) No thermal grease on Heat sink
3) Defect of related electronic component

Treatment
1) Check status of screws on IGBT module
2) Applying thermal grease to IGBT module & heat sink
3) Change INV PCB

IGBT(IPM) 
moduleHeat sink

Inv. PCB

86

IPM Errors

Troubleshooting Error Codes

Fan IPM overheating error

System failure E455 error – DVM S discharge duct with motorized damper

Motorized 
Damper
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IPM Errors

Troubleshooting Error Codes

Fan IPM overheating error - Troubleshooting

Fan PCB and heat sink

Heat sink

IPM internal temperature more than 185°F (E455,E355)

88

IPM Errors

Troubleshooting Error Codes

Fan IPM overheating error

 Analysis result: 
 Condenser outlet temperature is too high
 Outdoor ambient temperature is too high

 Suspect insufficient air flow rate
117°F

131°

93°
133°
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IPM Errors

Troubleshooting Error Codes

Fan IPM overheating error

Example E455 – Fan overheat error
 Solution: Check the motorized damper 

and open it manually
 Result: System operating properly

82°
117°

72°

104°

90

Troubleshooting Error Codes

Temperature Sensor Errors
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Troubleshooting Error Codes
Temperature Sensor Errors

How to measure sensor resistance

Single sensor

+
-

+-
+-

Discharge

Cond out
Outdoor

Multiple sensor

+-
+-

Comp top

92

Troubleshooting Error Codes
Temperature Sensor Errors

Thermistor Sensor Error Scenarios

Case Condition

Case 1
Error : sensor is Open/Short

 Can not sense the temperature

Case 2

Error : Sensor is detached from the location holder

 Sense wrong temperature

Ex) actual 81°F → sensing 113°F

Case 3

No error : Sensor is damaged(normally because of moisture & may read higher temperature)

 Sense wrong temperature

Ex) actual 81°F → sensing 104°F

+
- X
+
-

open

short

Holder

sensor
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Troubleshooting Error Codes
Temperature Sensor Errors – Case 1

Error 

code

IDU 121: Indoor temp s/s, 122: Evap in, 123: Evap out

ODU

221: Outdoor temp s/s, 224: water temp s/s of main ODU

225: Control box temp s/s of main outdoor unit,   231: Cond Out

251: Discharge(comp1),  257: Discharge(comp2),  276: Top(comp1),  277: Top(comp2)

308: Suction temp sensor, 311: Sub-cooler temp sensor

321: EVI in, 322: EVI out, 323: Suction 2

Others 219: MCU sub-cooler in,  220: MCU sub-cooler out

Error

Judgment Measured  resistance is open or less than 100Ω

Status Stop the unit and show the error in advance(others will work as normal)

Display Error unit & Main outdoor unit

Release When error is corrected – automatic release 

Cause of error

1. Sensor disconnection

2. Sensor wire broken

3. Sensor connector damage

4. PCB faulty, 

Active Error ODUs Error unit IDUs
Normal Stop Normal

94

Troubleshooting Error Codes
Temperature Sensor Errors – Case 1

Is sensor securely 
connected to the PCB

Disconnect the sensor from the PCB then measure 
the resistance value between the two terminals

The resistance value is less 
than 100Ω or open 

Replace the PCB which sensor is connected

Replace the sensor

Connect the sensor to the PCB then check again.
If connection was problem, error will be released 

Yes

No

Yes

No

Resistance : Open Resistance : 2.9Ω Resistance : 0Ω
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Troubleshooting Error Codes
Temperature Sensor Errors – Case 2

Error 

code
IDU 128: Evap in, 129: Evap out 

Error

Judgment

◎ E128 : Evap in

(Condition : 1&2&3&4&5 for 20mins)

1. Cooling trial operation

2. Cond out – Outdoor temp ≥ 37°F

3. Room temp – Evap in temp < 39°F

4. Room temp – Evap out ≥ 39°F

5. Comp on & All indoor units are thermo on

◎ E129 : Evap out

(Condition: 1&2&3&4&5 for 20mins)

1. Cooling trial operation

2. Cond out – Outdoor temp ≥ 37°F

3. Room temp – Evap in temp ≥ 39°F

4. Room temp – Evap out < 39°F

5. Comp on & All indoor units are thermo on

Status Stop the unit and show the error(others will work as normal)

Display Error unit & Main outdoor unit

Release Indoor : remote off-on, press K3

Cause of error
1. Sensor detached

2. Sensor damaged

3. PCB faulty

4. Refrigerant shortage

Remark
※ Sensing condition is very limited as there is high possibility of misjudgment

If sensor is damaged, protection control will secure the reliability of the system

 Case 2. Sensor is detached from the location or sensor is damaged

Active Error ODUs Error unit IDUs
Normal Stop Normal

96

Troubleshooting Error Codes
Temperature Sensor Errors – Case 2

 Case 2. Sensor is detached from the location or sensor is damaged

Error 

code
ODU 241: Condenser out

Error

Judgment

* Condition : 1&2&3&4&5 for 20mins

1. Heating operation

2. High pressure average > 356 psi & Low pressure average < 121 psi

3. Evap out – Room temp ≥ 37°F & Evap in – Room temp ≥ 36°F

4. Cond, out – Outdoor temp ≤ 32°F

5. Compressor on

Status Stop & auto restart max 6 times then stop & restart restriction

Display Main outdoor unit, after stop : whole system 

Release Indoor : remote off-on, press K3

Cause of error
1. Sensor detached

2. Sensor damaged
3. PCB faulty

Active Error ODUs Error unit IDUs
Stop Stop Stop
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Troubleshooting Error Codes
Temperature Sensor Errors – Case 2

 Case 2. Sensor is detached from the location or sensor is damaged

Error 

code
ODU

262: Discharge(comp1), 263: Discharge(comp2)

266: Top(comp1), 267: Top(comp2)

Error

Judgment

* Condition : 1&2&3 for 30mins

1. Operating compressor frequency is 60Hz or higher

2. Discharge or top temp < high pressure saturated temp

3. Suction temperature > Low pressure saturation temperature +18°F

Status Stop & auto restart max 6 times then stop & restart possible 

Display Main outdoor unit, after stop : whole system 

Release Indoor : remote off-on, press K3

Cause of error
1. Sensor detached

2. Sensor damaged
3. PCB faulty

Active Error ODUs Error unit IDUs
Stop Stop Stop

98

Troubleshooting Error Codes
Temperature Sensor Errors – Case 2

 Case 2. Sensor is detached from the location or sensor is damaged

Error 

code
ODU 269: Suction Temperature Sensor 

Error

Judgment
* Condition : 1&2&3 for 30mins

1. Heating mode(exclude for main heating mode)

2. │suction temp_current – suction temp_start│< 36°F for 30mins

Status Stop & auto restart max 6 times then stop & restart restriction

Display Main outdoor unit, after stop : whole system 

Release Indoor : remote off-on, press K3

Cause of error
1. Sensor detached

2. Sensor damaged
3. PCB faulty

When error 
occur

ODUs Error unit IDUs
Stop Stop Stop
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Troubleshooting Error Codes
Temperature Sensor Errors – Case 2

 Case 2. Sensor is detached from the location:  Troubleshooting Chart

Is sensor securely 
connected to the PCB

Disconnect the sensor from the PCB then measure 
the resistance value between the two terminals

Resistance value similar to 
the Resistance/Temperature 

Chart

Replace the PCB which sensor is connected

Replace the sensor

Connect the sensor to the PCB then check again.
If connection was problem, error will be released 

Yes

No

Yes

No

Resistance : Open Resistance : 2.9Ω Resistance : 0Ω

NOTE: Temperature tolerance: 3.6°F for 103 & 204 type sensors  

100

Troubleshooting Error Codes
Temperature Sensor Errors – Case 3

 Case 3. No error   (sensor is damaged) 

Error 

code
- No error – Wrong Temperature

Error

Judgment System capacity shortage / Condenser freezing up

Status Sensor reading wrong temperature value

Display

Release

Cause of error

1. Sensor detached

2. Sensor damaged
3. PCB faulty
4. Refrigerant shortage

Remark Use SNET Pro 2 to monitor cycle data

System 
Status

ODUs Error unit IDUs
Normal Normal Normal
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Troubleshooting Error Codes
Temperature Sensor Errors – Case 3

 Case 3. No error   (sensor is damaged) 
Sensor Temperature Role System

Evap in
Read higher SH control EEV close  Capacity ↓

Read lower SH control EEV open  Possibility of liquid back  DSH protection  Capacity ↓

Evap out
Read higher SH control EEV open  Possibility of liquid back  DSH protection  Capacity ↓

Read lower SH control EEV close  Capacity ↓

Cond out
Read higher SH control

Defrost
Cool : no matter
Heat : Insufficient defrost  ice forming  Capacity ↓  Fan protection

Read lower SH control
Defrost

Cool : no matter
Heat : Frequent defrost, longer defrost operation(Max 15mins)  Capacity ↓

Discharge
/Top

Read higher DSH control DSH protection control(Hz↓& EVI EEV open)Capacity ↓ & Possibility of liquid back 
DSH protection(other s/s)  Capacity ↓

Read lower DSH control DSH protection control  Hz↓ 
 Capacity ↓ & compressor might be overheated  DSH protection(other s/s)

Suction
Read higher SH control

Defrost
Cool : No matter
Heat : EEV open  Possibility of liquid back  DSH protection  Capacity ↓

Read lower SH control
Defrost

Cool : No matter
Heat : EEV close  Capacity ↓, Frequent defrost

If sensor is misreading the temperature, protection control will be executed to secure the system reliability
Normally damaged sensor will read higher temperature(lower resistance)

102

Troubleshooting Error Codes

Solvable problemSolvable problem

Check error code

Refer to the
error code information

(Service manual)

See auto backup data 
with using S-net pro

Correction / Repair

Finish

Reset system

Solvable problem

Operating system

Data backup 
with using S-net pro

No

Yes

No

Yes

Analyze backup data

Yes
Send S net-data to HQ

with technical report

No

General   Errors
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Troubleshooting Error Codes
E291 - …Error on High pressure sensor (short or open)
E296 - …Error on Low pressure sensor  (short or open) 

No

Yes
Check sensor connector

problem? 
Fix

voltage between
Pressure pins 3&4 on PCB

= 5V

Replace PCB

Replace sensor
Yes

No

Refrigerant amount
insufficient Fix 

Yes

No

104

E407 – Compressor stop due to high pressure protection control

E407 is one of the most common errors during trial operation, due to closed service valve(s)

Troubleshooting Error Codes

Value of the high pressure sensor is detected at 569 psi or higher
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E410 – Compressor stop due to low pressure protection control

Service valve closed

Troubleshooting Error Codes

Judgement method: note when the value of the low pressure sensor is 26 psi or less for cooling or 11 psi for heating 

(Operating outside temperature at -4°F or less for heating, or 23°F or less for cooling)

106

E416 – Discharge temp or top temp over 248°F

Troubleshooting Error Codes
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E439 – Error due to refrigerant leakage
E443 – Operation prohibited due to low pressure

voltage between
Pressure pins 3&4 on PCB

= 5V

No

Yes
Replace the pressure sensor

Refrigerant amount
insufficient

Find leak point & fix
Vacuum & charge refrigerant

Yes

No

Replace the PCB

Troubleshooting Error Codes

108

E440 – Heating mode restriction due to high air temperature
E441 – Cooling mode restriction due to low air temperature 

Note: Not a system malfunction, but mode operation within specified temperature range

Troubleshooting Error Codes

86°F  
5°F
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E446 – Error due to operation failure of Fan 1
E346 – Error due to operation failure of Fan 2

No

Inverter phase checker
Test  normal Replace the PCB

Replace the fan motor

Fan motor wire harness 
properly connected Check the wire connection

Yes

No

Yes

Test procedures using VOM
 Resistance values between fan motor phases

 U to V / V to W / W to U all < 10 Ω

 Resistance between the body of the fan motor 
and chassis: Mega Ω

Troubleshooting Error Codes

110

Fan starting error

Check the Inverter PCB with test meter

Troubleshooting Error Codes
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DVM S
Compressor Changeout Guidelines

112

Compressor Changeout Guidelines
Compressor Oil   Acid & Moisture Testing Kit

Must be used to accurately determine the refrigerant condition before repairs, helping to insure proper refrigerant system clean-up

Example Test Kit
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Compressor Changeout Guidelines
Compressor Oil   Acid & Moisture Testing Kit

114

Determining Condition Of Compressor Oil

Compressor Changeout Guidelines

1. Remove Compressor 4. Verify Amount & Color 
of oil

Invert  Comp.
& Check oil

2. Weigh Compressor

*to check oil amount

3. Drain Oil

1.5     2        2.5       3       3.5       4         5        6      7

NOTE: Replace all compressors in the system when the oil color is “3” or higher

* ASTM D1500
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Compressor Changeout Guidelines
Determining Compressor Failure

[Oil shortage]                                 
1. Replace the failed compressor
2. Replace Oil Separator and/or 

Accumulator as determined 
through diagnostic procedures

116

Compressor Changeout Guidelines
Oil Weight Consideration – Oil Return

 Determine the weight of the failed compressor and compare to the weight of 
the replacement compressor
 GB052FAVA: 67 lbs. (Incl. oil 37oz.)    GB066FAVA: 78 lbs. (Incl. oil 37oz.) 
 If the failed compressor is 1 lb. 12oz. or more, lighter than the replacement,                                    

then oil return was not completed properly!

 Million dollar question – Why Not ???????????

 Some probable causes
 Refrigerant charge
 Moisture contamination in the system
 Component failure
 Oil return system restricted
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Compressor Changeout Guidelines
Component replacement and inspection

Compressor oil  problems can be caused by other components in the system, all system components must be checked  

Main ODU Comp #1
broken

Main ODU Sub 1 Sub 2

comp #1
(Failed) comp #2 comp #1 comp #1

If oil is
contaminated

Compressor Replace Replace X X

Accumulator X X

Oil separator Replace Blockage test by
nitrogen gas X X

Shortage      
of oil 

Compressor Replace X X X

Accumulator Replace (Production ~ 2014.09) X X

Oil separator Check & Replace as needed X X

Remarks Clean up 
procedures As required Check for Blockage of oil return 

circuits

118

Compressor Changeout Guidelines
Procedures For Removing Failed Compressor

Step Single Compressor ODU                  Dual Compressor ODU
1 Set failed compressor in Lock Out mode from ODU PCB

2 Proceed with Pump Out mode only 1 time
Continual  pump out will cause operating compressor failure 

3 Close liquid and gas service valves

4 Initiate Vacuum mode from the ODU  PCB to open all EEV’s and solenoid valves

5
Reclaim the refrigerant from the ODU                                                                                          
1. After pump out of refrigerant is completed there will remain approx. 3.3 lbs of refrigerant  
In cold ambient temperatures, there may be a larger amount in the Accumulator                       
2. Refer to the factory refrigerant charge labeled on the ODU

6 Turn off the power to the ODU

7
Remove the failed compressor from the ODU
Caution: Use tubing cutter to disconnect piping, or if all refrigerant has been 
recovered leaving no refrigerant gas, compressor piping can be unbrazed.
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Compressor Changeout Guidelines
Procedures For Removing Failed Compressor

Analyze the condition of the compressor oil and install new compressor

Step Single Compressor ODU                  Dual Compressor ODU
1 Weigh the failed compressor and determine the amount of oil compared to the weight of the new compressor

2 Test and evaluate the condition of the oil in the failed compressor

3
If the oil in the failed compressor indicates a “3” contamination (ASTM) level, replace all compressors.  Perform an oil 
acid test & perform the appropriate clean up measures as required (Filter Drier).  Check to verify if there is an oil 
shortage in the compressor

If an oil shortage has been determined, additional     When an oil shortage is determined, check the other 
testing will have to be done at start up                        compressor’s oil separator for blockage 

5 Install the new compressor including any filter driers as required. Verify type and capacity of drier(s)

6 Restore line voltage power to the ODU and initiate vacuum mode to open all EEV’s and Solenoid valves

7 Perform a nitrogen pressure test, then an evacuation when repairs are leak-free

8 Charge system with virgin refrigerant to equal the amount removed in recovery

9 Additional refrigerant can be determined by using the Refrigerant Amount Check function in ODU

10 Initiate Auto Trial Operation after opening the service valves

4

120

Compressor Changeout Guidelines
Testing After Removal Of The Compressor

How to check the Accumulator for blockage
 Cut the tubing at location 1 & check for oil flow

 No oil flow – blocked filter #1 or pipe
 Oil flow – blocked ARV valve

 Cut tubing at location 2 and check for oil flow
 No oil flow – blocked filter #2 or pipe
 Oil flow – filter #1 blocked

Filter #2

Filter #1

Cut #1 
No oil flow

* If filter is blocked by contamination there is no oil flow

Cut #2
Oil flow

Cut filter#1
Filter block

#1

#2
Filter 
#1

* If there is moisture in the system, in heating mode, saturated temperature is 
below 32°F and it makes ice which can block the filter 

< oil with add 6 ¾ oz. water test>

Ice in Accumulator

Filter blocked by Ice

Ice in the oil
19°F
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Compressor Changeout Guidelines
Testing After Removal Of The Compressor

▷ Blocked by brazing substance

How to check the ARV for blockage
 If there is oil in the accumulator but no blockage in the filter –

cut the braze joint and inspect

122

Compressor Changeout Guidelines
Testing After Removal Of The Compressor

How to check the Oil Separator for blockage
 Blow through using nitrogen
 Cut tubing and inspect

Cut & 
blow using nitrogen



4/23/2019

62

123

Compressor Changeout Guidelines
Testing After Removal Of The Compressor

How to check the Oil Separator for blockage
 Blow through the discharge pipe using nitrogen
 Cut tubing and inspect

 Good – nitrogen gas flows through the suction line
 Bad – no gas flows through suction line due to blocked

 NOTE: There is a possibility that a solenoid valve or 4-way valve leaks which will allow nitrogen to flow through the suction pipe
 In this condition, check the temperature of the oil separator return line after the compressor is replaced and the system restarted

s

E

s

E

s

OFM

OHX

AC

OS IC

HPS

LPS

HPSW

E_M

E_EV

V_ES

V_EB

V_HG

V_4W

V_AR

CV_E

CV_D

T_D

T_S

T_CO

T_EIT_EO

T_L

T_CT

T_A

V_ES

CV_D

T_D
T_CT

OS

HPSW

SV_G

SV_L

IPMC IPMC

Valve closed

IN

Nitrogen gas 
blowing

Out
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Compressor Changeout Guidelines
Test Run After Compressor Is Replaced

Test run – Check Accumulator – low pressure side
 Normal:  ARV close (off) temp / ARV open (on) temp  > 41°F

 Test run 30 mins. – ARV disconnect (ARV close)
 Warm the pipe and wait 5 mins, then check temperature
 ARV connect (ARV open), wait 5 mins. Then check temperature

Check point

ODU No ODU No1 ODU No2
ARV Status ARV Off ARV On ARV Off ARV On

Outdoor Temp 47°F 48°F 47°F 48°F
High Pressure 83°F 83°F 83°F 83°F
Low Pressure 42°F 40°F 42°F 40°F
Current Freq 53 Hz 64 Hz 49 Hz 58 Hz

Hot Gas OFF OFF OFF OFF
Suction 41°F 39°F 41°F 40°
ARV off 72°F 51°F 68°F 66°F

NG

Check point
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Compressor Changeout Guidelines
Test Run After Compressor Is Replaced

Test run – Check Oil Separator – high pressure side
 Check point – Oil out line from oil separator

 Normal:  Check point temperature = T_ Pd
 Abnormal:  Check point temperature is ambient temp

Check points

Oil Separator

104°F 108°F

126

Clean-up Filter/Drier Guidelines

Compressor Changeout Guidelines

 Was acid present in the refrigerant as determined by technician before recovering the refrigerant from the system
 If yes, cleanup procedures will be required

 Was acid detected in the oil test, performed by the technician 
 If yes, cleanup procedures will be required

 Were there any foreign particles found within the oil removed from the compressor(s)
 If yes, cleanup procedures will be required

 Selection and proper placement of the drier will be determined by the specific application
 Use system total BTU capacity for selecting drier size (shell & core)
 Heat pump/Heat Recovery – stand alone or manifolded (module) system
 Seasonal conditions – can the system be locked into cooling-only operation for system cleanup?
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Compressor Changeout Guidelines
Shell & Core Suction Drier Bypass Circuit

 Bypass installation design allows for the clean-up process to be completed and the core(s) then removed for normal system operation
 Vertical positioning of the shell assembly is recommended
 After compressor replacement, DVMS system must operate in cooling only for > 48 hrs. (Note: If not possible then placement of drier(s) will need to 

be determined for heating operation)                          
 “A” valve closed – “B” & “C” valves open

 When clean-up process is completed – close “B” & “C” valves and recover refrigerant from drier shell circuit 
 Remove drier core(s) 

 Open “A” valve to return system to normal operation 

To ODUFrom IDU’s

A
B C

Main Line


