11/6/2020

RLC Advance Training

Basic Service & Troubleshooting

RLC Basic Service & Troubleshooting

Due to Samsung’s policy of ongoing product development, specifications are subject to change without prior notice.
Every effort has been made to insure that the information included in this presentation is as accurate as possible at
the time of it’s publication.

This presentation is provided as a guide to help HVAC field technicians understand the most common service and
diagnostic procedures for the Samsung RLC systems. This training module is not intended to replace Samsung
service manuals, technical data books, installation/operation manuals or other factory documents.

Only properly trained, HVAC professionals should attempt to install and start up any Samsung heating and air-
conditioning system.

High Voltage Caution:

Extra care must be taken when working on or around RLC equipment due to numerous high voltage components.
Whether installing or servicing RLC systems in the field or while attending Samsung HVAC training classes which
include powered simulators and equipment, be aware of the potential dangers of high voltage — use caution

This presentation may only be used with authorization by Samsung HVAC. Unauthorized use, duplication or
alteration of this presentation is prohibited.

For technical support issues, always contact your Samsung equipment provider.

www.samsunghvac.com www.dvmdownload.com
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RLC Basic Service & Troubleshooting
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Samsung Business Academy (SBA)

SBA Account Sign Up Required:
Register for future training classes/courses.
Receive credit for this training class.
Access completion certificates.

Complete surveys/submit feedback.

. ==
® ZRZ
~ 2
List of Courses  Training Courses  Visitor's Guide Samsung Business Samsung Business
Catalog Academy Login Academy Registration
SAMSUNG

Samsung Business Academy (SBA)

1. Sign up for a SBA Account
« Contractor

» Distributor

2. View/print completion certificates

3. Register for future training
* Instructor-Led Courses

* Online Demand

SAMSUNG
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Go to Samsung HVAC Training

Go to:
www.samsunghvac.com*

o

*Disable popup blocker.

Click pENNE e ‘ ¥y
Hover over: |‘%I Welcorme to Samsung HVAC Training! ®

Samsung Business
Academy Registration

Welcome to
Samsung HVAC
Training!

Choose either:

-
S,
[l
b

HVAC Distributor =]

HVAC Contractor Ko s : . ——
Please bookmark this page, open computer or phone and sign up for SBA account in class. SAMSUNG

7

1. Sign Up for a SBA Account

HVAC Contractor

Complete all required
fields designated Click [
by an asterisk (*). to add Distributor
information.

* Fexpaied Fkd
For Partner fold, plaase search for and chooss your dealor of
If you cannal ind your dealer name, plesse choobs *Other” ind providd Paringr: @

i the baiel feedd bolow.
g
e found above)
Bl ] * Who is your Partner
bl T

o e

sweue e I
Dealer #

vree

Language: [ENYRNITEN r

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

T (@) dlick Search 1

e o e

e o P

ones

@ Click OTHER to X —
SAMSUNG
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1. Sign Up for a SBA Account

After account is setup...

01 Approval takes 1-2 @

business days.

Attendance is 02

marked complete.

0 3 Certificate 2

available in SBA. *

SAMSUNG

1. Sign Up for a SBA Account

HVAC Distributor

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

Click [Femes 8
to add Distributor

information.
* Bequend Fueld

For Parter cick ther icon b B right of the

Partner: 2

e

Chck the + won next to SHVAC to frdd ®w Distributor Partner

= I

e
=

English (US)

i [
—
o I - | |
o §
o : () ClickSearch |
=
L -

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

@ Click OTHER to
add to form.

Pariner: OTHER A §

SAMSUNG
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1. Sign Up for a SBA Account

After account is setup...

0 1 Approval takes 1-2

business days.

Attendance is
marked complete.

0 3 Certificate

available in SBA.

SAMSUNG
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2. View/Print Completion Certificates

(® Open Menu. (BI———,

SAMEUNG Q=

Events Cabendar

aﬁ . SAMSUNG BUSINESS ACADEMY -
« M
1

peiL 2018 » - =

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

SAMSUNG
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2. View/Print Completion Certificates

(® Click “View Completion Page”. (@) Select “Print” or “Save” option(s).

i

Certificate of Completion

Jasson Gardner

(& Click “View My Certificate”.

e — =

g —— Tmee Comgletion
|- e — Note: Confirmation
= PR email will be sent
=| — with link to down-

load certificate.

EEAE

SAMSUNG

13

Go to www. h

3. Register for Future Training

7 (3) Samsung Business Academy (SBA) displays.

) * Hover - on class name to view class information.

* Click - on class name to open the class
registration form.

in wi = Busi Instructor - Led Traini
Login with Samsung Business Academy (SBA)

username/password. _—
m:iﬂ . SAMSUNG BUSINESS ACADEMY m
SAMSUNG oo Nl
 he -
1
SAMSUNG
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3. Register for Future Training

Click “Request”. (5) Confirmation email will be sent.

Training Details Tithe: R.CO06 - RLC Advances Senvos inbocucton. 417 RL
‘Senion Cetarly:

=] —-1-]--1

Room:

—
Trminiag Hojars: 8 Hours 0 b
. . . M the raiming advess does ma appear above, plesss use e below address:
Registration status screen displays.
. 1 A T Mot i 6 g Tramg e
SAMSUNG a = an b ound bt sried by cians nama
2 Pivise SCC0PY WS SoeTing Nequest 10 adl (s Sea5/0n 1y your Ousook of Google caendsr.
: ’_ ikt wilhittmw L1y clichang B Witltraw” i liom
IESS ACADEMY postal
1 HRS o e QUESTION. [Htse SubmL Them try 180RNG 15 is mestage.
018 Corporate Exlletin M8 (004 Tramny Materials.POE
P e me—————— g Note: If you do not receive with email within 15 minutes,

check your Junk/Spam folder.

Add *@samsunghvac.com to trusted sites.

SAMSUNG
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3. Register for Future Training

On - Demand Training

(» Open Menu. (BEIf—— (3 Click “Browse All”. (@ Click “Type”*.

SAMEUNG anE

Events Cabenda

ﬁ ﬁ . SAMSLING BUSIESS ACADEMY -

« Apeil 2018 3 R =

o EETTRE TET TmETTTE
" T T
(2 Click “Browse for Training”. (5) Select course and click “Launch”.
[oamese | —
Events Caberdar
&N s Training Detail *Online, Video

and Materials.
< April, 2018 »

31 1 2 3
e, e »

SAMSUNG
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RLC Product Line

Single Zone RAC Systems

= Pearl, Whisper & Wind Free
Smart Pearl: 9,000 & 12,000 Btu/h models
SEER: up to 28
WiFi control standard
Smart Whisper — MAX Heat: 9,000 to 24,000 Btu/h models
SEER: up to 23
= WiFi control standard
Wind Free: 9,000 & 12,000 Btu/h Models
SEER: up to 21
WiFi control standard

« Quantum
9,000 Btu to 24,000 Btu models
SEER: 17 Vol
Not WiFi compatible

= MAX
36,000 Btu/h model
SEER: 18
Not WiFi compatible

Slide 4 |
17
0
RLC Product Line
Multi-zone Zone FJM Systems
| - ]
Whisper Wallmount
Slim Duct
PR——
Mini 4-Way MAX Heat
Cassette i NE i i
SAMSUNG SAMSUNG
[l ;l'n-;unﬂ! === . -
6\ / !' 7 =
AN £ = - —
- ) =
i s ol T L -
AJ020JCJ2CH 2-port AJO36JCJ5CH 5-port AJO20MCS3CH 3-port
AJ024JCJ3CH 3-port AJO24MCSACH 4-port
AJO30MCS4CH 4-port
| Slide 5
18
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RLC Basic Service & Troubleshooting

Samsung Mini-split Technology

Basic Component Acronyms

BLDC - Brushless Digitally Commutated, referring to the Samsung inverter rotary compressor and fan motors

EEPROM - Electrically Erasable Programmable Read-only non-volatile Memory device used to store data information to control
another device. Data can be erased and reflashed (programmed) with new control data

EEV - Electronic Expansion Valve is a digitally pulsed, motor (coil) driven expansion valve regulating the flow of refrigerant
through a heat exchanger coil

EMI - Line voltage filter

IDU — Indoor Unit

IGBT - Insulated-gate Bipolar Transistor (Inverter component)

INV — Refers to prefix for Inverter PCB or inverter compressor (inverter driven compressor)

IPM — Intelligent Power Module

MCA — Minimum Circuit Amps

MFA — Maximum Fuse Amps (breaker)

ODU - Outdoor Unit

OLP — Overload Prevention

PCB - Printed circuit board (also PBA)

PFC — Power Factor Correction (Refers to a capacitor)

SMPS — Switched Mode Power Supply (IDU & ODU) — Rectifier: converts ac voltage to dc voltage

| Slide 6
19
RLC Basic Service & Troubleshooting
P Loty
Basic System Components
| Slide 7
20
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RLC Basic System Components

Basic Inverter Technology

The Inverter Is:

= Avariable frequency drive (VFD) that changes the electrical frequency (hertz) applied to an electric motor
to control the motor speed (RPM) up and down
= The inverter technology is used to vary the HVAC system’s operating capacity to match the heating and cooling load
as it changes
= The inverter controls the compressor speed like an automobile’s throttle controls engine speed
= The inverter varies the applied frequency to the compressor based on a number of system temperature sensors (thermistors) and
the room setpoint temperature selected on the remote controller

The advantages of inverter control as compared to standard on/off
= Higher system efficiency (Part-load efficiency)
= More accurate space temperature control

fhus runs moen economically. time i gt coméortable, then scon become:

Puasacchion ths cormiortatie — Kiaps the lemparaturn
Tone gquickly. | [ " comiorabla & the Sma.
Com'oriable

/2 1T 24 |l ekw . I \_g Sattng Temparmturs.
&
¢ ////WW” Uncomfortate <74

i = Inverior air Conationes

Coole 4 Adpusts B accalirator and — Tha nccakientor car be achusted. 80 you spend & ong
‘

Room temperalure

Ford al & foed spood, so § ki

Iongar I reach ®ia comio e
- The rocm guts too cokd, i
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RLC Basic System Components

Basic Inverter Technology

+V INPUT
AC Line Voltage . . .
= The Samsung inverter controller converts the incoming ac line voltage

T(sec) to dc voltage (rectifier)
; = This dc voltage is then fed to the Intelligent Power Module (IPM)

= The dc voltage is then run through a set of Insulated Gate Bipolar

‘ Transistors (IGBT) which are electronic switches that allow the dc

Ry, voltage output to simulate 3-phase ac voltage

60 Hz ! = The resulting variable pulsating “ac” voltage and frequency (Hertz) can
be controlled by the rate at which the IGBT’s switch

Samsung

Inverter
Controller

| vagiabe Frequency (Hz)a

Pulsating 3 Phase A(
OUTPUT

+V

T
BLOC Rotary

Slide 9
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RLC Basic System Components

Samsung BLDC Twin Rotary Compressor

® Creative motor design
® High density neodymium magnet
* Concentrated type stator

Extremely Low Vibration

® Twin eccentric cams
® 2 balance weights

Very Stable Moving Parts

® Optimal material matching rollers
and vanes

® Highly robust bearings
® Coated vane
- ‘ ® Coated shaft

1=
il |

Higher Reliability & Durability

Twin rotary example

Higher Efficiency

Small physical size for Btu/h capacity

Reserve Capacity

Neodymium Permanent Magnets

(LS

s

Slide 10
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RLC Basic System Components

Samsung Inverter Technology

RFIFILTER& || Rectifier Reactor & PFC Filter IGBT
SURGE Bridge

SUPPLESSION Y
Outdoor Unit _'/060\ 1 H j_+ _II\/ZE _Iléi _II\/ZE

e |
BTy | AT | e

]

INVERTER & PFC Sensorless

CONTROLLER Rofor
Position

«—{ Detector

Indoor Unit «——"communication |«—»| Cycle Controller

SMPS

H
Sensor ‘K§

Slide 11
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RLC Basic System Components

Samsung Anti Corrosion Fin Coating

= The indoor and outdoor unit heat exchanger’s aluminum fins are coated with a hydrophilic protective coating
= Reduced coil corrosion
= Promotes water shedding for better condensate flow, easier coil cleaning and faster defrost cycles

Samsung's Anti Corrosion fin conventional Samsung’s Coated Indoor Coil

Slide 12
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RLC Basic System Components

RLC Electronic Expansion Valve Control

Electronic Expansion Valve (EEV)
= Components: Stepper motor — Valve body — Control algorithm
= The “stepper motor” is an electro-magnetic coil assembly that can divide a full rotation into a large number of steps
(0 — 480 steps), designated as “pulses”
= Primary characteristics is its ability to rotate a prescribed angle (steps) in response to each control pulse applied to the coil in each
direction
= The electronic expansion valve is the component that controls the rate at which liquid refrigerant can flow into the
evaporator coil (superheat)
= RLC systems incorporate the indoor coil EEV in the outdoor unit
= Control algorithm is continuously providing signals to the EEV to open or close by small amounts (pulses) to vary the
amount of refrigerant being delivered to the evaporator coil to meet the target superheat

Algorithm Defined:

Algorithm - In mathematics and computer science,

an algorithm is a self-contained step-by-step set of
operations to be performed. Algorithms exist that perform
calculation, data processing, and automated reasoning.

Slide 13

26

11/6/2020

13



Thermistor Sensors

200KQ 10KQ
TEMP. ('F) | MAX (ki) N C TEMEP. ') | MAX (k) M (it}
12 3831 5535 ki A5LA: L
a1 a1 262 450 2634 477 FEFE
Thermistors Defined: P 5. 3624 ‘I°: ::’:4 :‘:‘ ‘”::
. . o . -31 1 il
= Thermistor sensor is a thermally sensitive resistor 5 126 2954 = s s e
= The sensor resistance value changes in direct 68 2366 228 P 3 o s
relation to the sensing temperature ( 7 20 200 PP =y P s
= NTC (Negative Temperature Coefficient): Sensor P 1746 165.7 o e o s
resistance value decreases with temperature - v Ty a0 s ws | w8
increase B = = - o e
= PTC (Positive Temperature Coefficient): Sensor - .
N . . 13 1033 4694 120 84 273 %2
resistance value increases with temperature
increase 123 5787 B892 a0 19 11 na
. . " . o) 500 186 180 173
= Thermistor resistance calibration @ 77°F 131 a7 63.44
s 7
o €365 9,18 590 152 14, 142
* ” H8.0 125 121 1.7
b i st 7.0 103 100 9.7
158 596 a1.37 ) T B3 T
167 40.55 TS 5.0 72 69 6.7

RLC Basic System Components

= Samsung systems use thermistor sensors to control EEV steps, Compressor frequency, ODU Defrost operation,
IDU & ODU Fan speed, and on-off control (wired remote controller).

= 200KQ thermistor: Discharge and OLP (Over Load Protector)

= 10KQ thermistor: Indoor sensors, outdoor ambient and coil

Slide 14
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Basic Thermistor Sensor Function

Example only

Outdoor Linit

Heat Exchanger Indoor Unit

ey D’ P -?
RO 0

EEV  Filter

cee

Compressor Q Accumutator

IDU coil Inlet Temp
Room(Return air) Temp
IDU coil Outlet Temp

Compressor Discharge Temp
ODU Ambient Air Temp
ODU Coil Outlet Temp

RLC Basic System Components

Slide 15

28
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Thermistor Sensor Locations

ODU Sensors

Indoor MID Coil Sensor

Indoor Coil Inlet Pipe Sensor

RLC Basic System Components

Slide 16
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Louver Motor Up/Down

1 Main Power (208/230VAC) 9 Blade Motor left/right (Pearl only)
2 BLDC Fan motor 10 Sensor (Room, Evap in, Evap out)
3 SMPS DC Out (19V) 11 Option (for NASA Product)

4 SMPS DC Out (12V) 12 Display

5 F1, F2 communications 13 Download (for Gman)

6 SPI(Virus doctor) NA 14 Wifi (for RAC)

7 Blade Motor for Grill 15 SMPS In

8

RLC Basic System Components

Indoor Unit Main PCB — Wallmount: Whisper/Pearl/Wind Free/FJM

Slide 17

30
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RLC Basic System Components

Indoor Unit Main PCB — Wallmount: Quantum

Quantum 18K & 24K Models

® ons3z

Emsu

@ cnss1

@) ensaz

@D ensa

@ st
1 Fan Motor 8 FJM NASA
2 Power N/Out fan relay/4-Way Valve 9 12vdc
3 Step Motor 10 SPI
4 Step Motor 1 Hum Sensor
5 Step Motor 12 Download
6 Display 13 Communication
7 Sensors

Slide 18
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RLC Basic System Components

Indoor Unit Main PCB - Mini 4-Way Cassette: FJM

1 Main Power (208/230VAC) 9 External Out (for MIM-B14)

2 FAN 10 Download (for Gman)

3 Float switch 1" Room Sensor

4 EVA In/Out Sensor 12 Display

5 Vent NA 13 Louver 3/4

6 SPI 14 Louver 1/2

7 Condensate pump 15 External contact input (for MIM-B14)
8 Human sensor 16 EEPROM

Slide 19

32
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RLC Basic System Components

Indoor Unit Main PCB - Slim Duct: FJM

,‘ :
E

Installation option
o -

1 Floating SW 9 F3, F4

2 EVA, Room Sensor 10 Trans out

3 Wired remote controller 1" Power

4 External contact input (for MIM-B14) 12 Trans in

5 External Out (for MIM-B14) 13 Fan

6 Display 14 Hot coil

7 Download (for Gman) 15 Condensate pump
8 F1,F2 16 Ventilation

Slide 20

33

RLC Basic System Components

Outdoor Unit Main PCB — Whisper/Pearl/Wind Free/Quantum

9K & 12K Models

3 (o) o) .-,-f,’

1 SMPS Inverter 9 Fan Motor

2 DRED 10 Reactor

3 Download Main 1" 4-Way Valve
B) 4 Sensor 12 Power N

5 EEPROM 13 Power L
® 6 EEVA 14 Earth Ground
i 7 SMPS Main 15 SMPS AC

8 F1 F2 Communication 16 Compressor

Slide 21

34
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Outdoor Unit Main PCB — Whisper/Quantum

Whisper 18K Model Quantum 24K Model

-

@

®

@-

@ . 1 Earth Ground 8 F1 F2 Communications
2 Power N 9 Cond Sensor

@ i 3 Power L 10 Compressor

@- 4 4-Way Valve 1 EEV

@) 5 Reactor 12 Download Main

@ 6 Fan Motor 13 Download Inverter

{0} 7 Out/Dis Sensor

@

®

®

RLC Basic System Components

Slide 22

35

Whisper 24 K Model

1

1112

2

3
4 1 Line Voltage 7 Inv Comm

2 4-Way Valve 8 12vdc
5 3 Sensors 9 Communication
6 4 EEVC 10 Sub Comm

5 EEVB 1" MICOM Download
7 6 EEVA 12 Download

RLC Basic System Components

Outdoor Unit Main PCB — Whisper

Slide 23

36
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Outdoor Unit PCBs — FJM AJ020 & AJ024

1 EEVA 9 Download(Main)
2 EEVB 10 | Main-Sub Comm.(Display)
& EEV C 11 S-net
4 | Sensor(OLP/Cond) | 12| Main-Sub Comm.(Display)
5 | Sensor(Outdoor/dis) | 13 F1,F2
6 Fan 14 Download(Inverter)
7 | Main-Sub Comm. |15 4Way valve
8 EEPROM
1 MICOM Download 7 | Main-Sub Comm. (Display)
2 Pipe IN Sensor 8 DC 12V Out (for IM)
3 Download(for AS-Pro) 9 Dip Switch
4 EEV D 10 Rotary Switch
5 Pipe OUT Sensor 1" Display
6 Main-Sub Comm. 12 Tact Switch

§ Main PCB

C Basic System Components

Slide 24

37

1 Main-Sub communication 1 AC Power 8 DC 12V

2 Download 2 4Way VIV 9 Communication (F1F2)
3 Download 3 Sensor 10 Main-Sub communication
4 Pipe IN Sensor 4 EEVC " Download

5 Pipe OUT Sensor 5 EEVB 12 Download

6 EEVD 6 EEVA 13 Mode selector connector
7 EEVE 7 Main-INV communication 14 EEPROM

Slide 25

38
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RLC Basic System Components

Outdoor Unit PCBs — FJM AJ036/MAX AQX36 — cont.

(Line voltage filter)

1 AC Power L
1 Reactor 5 Encoder

2 AC Power N
2 Reactor 6 FAN 2

3 AC Power
3 | Communication with Main PCB | 7 FAN 1
4 Downloader 8 Compressor

Slide 26
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RLC Basic System Components

Indoor Unit SMPS (Switched Mode Power Supply)

Layout is an example only.
PCB Layout may vary
depending on specific model

(D CONO1 (@ CONO02 @ CONO03

#1:L #F1:12v #1: DC_LINK
#2:N #2: GND #2: NC
#3: 5V #3: NC
#4:17V — 27V
#5: GND_P

Slide 27
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RLC Basic System Components

Outdoor Unit SMPS (switched Mode Power Supply)

@ CONO1 @ CONO02 @ CONO3

#1:N #1:12v #1: 15V
#2: L #2: GND #2: CGND
#3: 5V #3: ENABLE

Layout is an example only.
PCB Layout may vary
depending on specific model

Slide 28
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RLC Basic Service & Troubleshooting
Wireless Remote Controller Basic Features
Features vary depending on system model
| SAMSUNG HVAC Slide 29
42
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Standard IR Wireless Controller

SAMSUNG

i, \
Move through the Timer,
Options or Settings menuto

makea selection.

Example:
Wallmount Controller
2-5tep Fast Comfort
Single userQuiet
Vertical air swing
D Activata/Deactivate vertical air fiow
blade movement automatically.
Power & {hH) @ Mode
Tum onvoff the air Setone of the 5 operating modes.
conditionet
Temp+- Fan Fan~~
Increase/Decrease the v Adjust the fan speed.
temparature by 1 °F ‘o)
Options ——— Horizontal air swing
e = al Activate/Deactivate horizontalsit

flow blades movement automatically.
Timer li—@ @— AR S At )
Select Timer option. Settings

Set/Cancel the selected option or
satting.

Remote Controller Features

Slide 30
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Standard IR Wireless Controller

= Power — Turning system On/Off

= Louvers open when On - close when Off
= Mode - Basic system operations
Auto — The system will automatically set the temperature & fan speed
depending on the room temperature (61°F - 86°F)
Cool — Users electable set point temperature and fan speed (61°F - 86°F)
Dry — Operates in cool mode only, user adjusts set point temperature below
room temperature (65°F - 86°F) slows fan speed

Remote Controller Features

Vertical air swing

bisde movemant sutormsticaly

Fan — Fan only operation — User selectable fan speed or Auto (speed changes
with load)

Power
Tum onvoff the ar
conditionar.

Heat — User selectable set point temperature and fan speed - Indoor coil will
preheat for 3 to 5 minutes before fan starts (61°F - 86°F)
= Timer — System turn On and Turn Off can be set in 30 min. increments
from 3 to 24 hrs.
= Vertical/Horizontal air swing — user set blade angle
= Powered vertical vanes — Pearl only
= Temp — User selected Heat or Cool setpoint

Mode
Setone of the § operating modes.

Fana~

Adjust the fan speed.

Activate/Deactivate horizontal air
flow blades movement automaticall.

_L R
Settings
Select

SEngs.

Slide 31
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Remote Controller Features

Standard IR Wireless Controller

Example:
Option — Special operating features unique to each model family  (Whisper/Pearl example) Wallmount Controller

2-Step cooling — Automatically sets cooling operation to high capacity when the room temp is
above setpoint. When setpoint temp is reached, system automatically changes to DRY mode

Fast (Cool or Heat) — Automatically sets fan speed to High and cool setpoint to 37° or heat
setpoint to 99° for 30 mins. Fan speed and setpoint are locked. After 30 mins. the system reverts
to normal operation

o)
|
§

Single User — When selected, Inverter limits compressor operation to lower energy usage

Longer run cycle to reach setpoint. o biads movernert xatomancaly
Power.

©
ik
2
i
1}
i
¥

Quiet mode — Sets fan speed to “Auto”

i
i+
®
)

Smart Install — When selected checks system operation status (7 to 13 mins.)

@J%

Good’sleep — Sets overnight system temperature control to operate in 3 stages: Fall asleep —
Sound sleep — Wake up
= Fall asleep: Drops to low temperature >
= Sound asleep: Raises temperature slightly
= Wake up: Intermittent air

3

./

Slide 32
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RLC Basic Service & Troubleshooting
—
Basic System Operation Logic & Control
} 1':
| SAMSUNG HVAC Slide 33
46
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System Operation Logic & Control

Basic Control Logic

Control Loop Components

= Measurement
= Thermistor sensor connected to the refrigerant circuit or controlled space
= Local Remote Controller- Temp Setpoint — On/Off — Mode — Fan, etc.

= Decision
= Made in advanced processor controller

= Algorithm

= Action
= Taken through an output device (actuator) such as the EEV stepper motor or variable speed inverter compressor

Slide 34
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System Operation Logic & Control

Basic System Operation Logic

Input Components
Outdoor Unit

= Compressor Discharge Temperature
= Condenser Temperature
= Heat Exchanger Outlet Temperature
= Qutdoor Air Temperature

Indoor Unit

= Heat Exchanger Inlet Temperature

= Room(Return) Temperature

= Heat Exchanger Outlet Temperature
Remote controller setpoint temp

Output Components
Outdoor Unit

4 Way Valve

Compressor

EEV (0-480 pulses)

Outdoor Fan Motor
Indoor Unit

Indoor Fan Motor

Logic
Outdoor Unit

Compressor Speed(Frequency)
Outdoor Fan Speed(RPM)

Indoor Unit

= Indoor Fan Speed(User Selected
(Hi/Med/Low/Auto)
Operation(User Selected — On/Off)
Mode(User Selected
(Cool/Heat/Dry/Fan/Auto)

Slide 35
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Operation Logic
Compressor Start Sequence

= Compressor starts with a thermo-On condition but will be suspended in the following cases
= 3 minutes from Power On reset
= 3 minutes from last compressor stop

= The compressor speed varies according to the room temperature and other conditions

System Operation Logic & Control

= After compressor start, the rotational speed rises to the hold frequency and remains for compressor lubrication

m COMPRESSOR
OUTDOOR UNIT HOLD FREQUENCY | HOLDING TIME
kLn’ HOLD REGION
START ' H A 26 Hz 30 sec
Lo 9 & 12MBtu B 52Hz 60 sec
C B88Hz 60 sec
Held A 26 Hz Osec
Froquancy 18,20 & 24MBtu B 49 Hz 60 sec
C 88 Hz Osec
A 30Hz 30 sec
30, 36 & 48MBtu B 52Hz 60 sec
Time C 63 Hz 60 sec
Slide 36
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System Operation Logic & Control

Operation Logic

Compressor Stop Sequence

Stop signal
1min 1min
—— ——f——
H i
Compressor | On o : ;
i 1 i
; ! !
: ]
Outdoor Fan | 01 ! of i
I : i
! |
i |
On imode 1 off
L . -
1
i |
! : Open
1
i
EEV step !
i initialize
Time

= When the compressor stops, the Outdoor Fan, EEV, and 4-way valve operations revert to the following status:

Slide 37
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System Operation Logic & Control

Operation Logic

Compressor Crankcase Heater
= In low ambient temperatures with the compressor in stop mode (standby) the compressor is heated by passing current through the compressor
motor windings — external crankcase heater element not required
This heating function prevents liquid refrigerant from migrating into the compressor crankcase which can cause “liquid slugging” and
crankshaft bearing failure on compressor start up
= On-Off compressor heat function is controlled according to the conditions indicated in the chart
= The compressor heat on function is delayed for 10 minutes after compressor stop
= Compressor heat on function is delayed 1 hour after 3 hours of continuous heating operation for controller protection

Dracharge ppe Tergmeatre

Haating OFF ares

B°F

To Outsons Temparsturs

OUTDOOR UNIT A B
9 & 12MBtu 60°F | 50°F
Tt Towate 18, 20 & 24 MBtu 50°F | 40°F
30, 36 & 48 MBtu 60°F | 50°F
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System Operation Logic & Control

Freeze Protection Control (Cool mode)

Freeze Protection
= Anti-freezing control prevents frost on the indoor unit evaporator coil. If frost is allowed to accumulate on the indoor coil,
air flow through the coil can be restricted.
= Cool or Dry mode: when the indoor coil sensor detects temperature below 39°F, the compressor frequency is reduced to
15Hz — 35Hz (depending on unit model)
= After the compressor speed has been reduced, the anti-freezing control will be de-activated when the indoor coil
temperature rises to 45°F - 50°F

= Example System — 9MBtu/h
= Indoor coil temperature is detected below 39°F — Compressor speed reduced to 33Hz for 9 mins.
= Indoor coil temperature is detected below 36°F - Compressor stops
= Indoor coil temperature is detected to increase to 48°F — Compressor restarts
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System Operation Logic & Control
Freeze Protection Control (Cool mode)

Eva Temp |_aFiston | [nr.’rnm‘lmn.?um‘

r r

l AF2ston | Comp. Hz Hold

0°C(2 6-3 5KW)

e 2-aokwy S [T T o

65°C(2 6-3 5kW)
5°C(5.2-14.0kW)
AcEe-7okwy Y| )
3°C(9 0-14 0kW)

2°C(2.6~7 OkW)

0°C(9.0~14.0KW)

9m 2ms50s
Comp X »

33H2(2 6-3 SKW)
1SHZ(5 2-14 0kW)

Outdoor Fan On

On
(AC Motor Only)

indoor Fan Set RPM Set RPM

* AIF: Anti-freezv control
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System Operation Logic & Control

Low Ambient Control (Cool mode)

= Condensmg temperature control (outdoor fan motor)

Cool operation condensing temperature control is activated based on outdoor ambient temperature
= Low ambient control prevents the indoor coil from freezing in cool operation

Low ambient control activates when the outdoor temperature drops below 48°F (depending on unit
model)

rprgeso) —_— - — Itis controlled by

- { condensing temp. sensor
Condensing
Temp. {

[ 9 degC = 48 degF /17 degC = 62 degF]
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System Operation Logic & Control

Low Ambient Control cont.

Max Comp. frequency regulation (At the low ambient temperature in cooling mode)
# Depending on the outdoor temperature each model has its own maximum allowable frequency

| Max Hz regulation ON 1 Re‘em

Outdoor Temp.
7°C/44°F

5°C/A1°F --on

Ex) 18K Btu
Max Comp Hz

aonzuaxuz—] ,—
50Hz Max Hz

# For example of 18K Btuh

When the ambient temperature is below 41°F, the maximum frequency is limited to 50 Hz
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System Operation Logic & Control

Overload Prevention Control

# This control is to protect system from overload operation in heating mode.

Terperature
Indoor evaporator
139°F fpr=-===m-=me=mmmmmmm e e e o T MMpaatre & cOmpressor sop
132°F |fom=smmmmmm e M i e Hz down temperatre
127°F pommmmmcmefremcede e a Xea o NoHz up temperature
! i i '
108°F oo T —— e Peleasn tewpera
Compressor e : . | Siow Hz up rate
! HzDown ! (1Hz per 30-90sec)
Time
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System Operation Logic & Control
Defrost Control (Heat Mode)

Defrost Control — Heat operation
= Detects frost on the outdoor heat exchanger and removes it
= System changes over to the cool mode when defrost is initiated
= Defrost start
= Compressor running and outdoor heat exchanger temperature < L2 line for continuous 120 minutes
= Compressor continuous running for 35 minutes and outdoor heat exchanger temperature < L1 line for continuous 3 minutes

Outdoor Heat exchanger temperature

5°F 30°F
Outdoor

1
'

e 940

18°F

263 5W -6°F
S2K-140kW  4°F

-6°F
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System Operation Logic & Control

Defrost Control

'

H ! H

! |

7 — ] H

Dompuatiny L Osec | Max 12 minutes 0sec |
e

!

H \
| '
|
ot [— 1 o i e
E E |y h— 15esc
4-Way valve _!‘ON_1 OFF ; W
' ! ! _.i ?.._ommwwmmb,
Indoor Fan _’ON—I oFF H ! |
i i i
i ! | i
Dekostsgnon |10 | o T
Indoor und 1l H

26~35kW: 15°C
52~140kW: 12°C

Outdoor
Heat exchanger

1 Time

Slide 45

58

11/6/2020

29



RLC Basic Service & Troubleshooting

"~

Basic System Troubleshooxt“irig

{
| —

e e ]

[ SAMSUNG H' Slide 46
59
Basic System Troubleshooting
Smart Install Mode
Example:
To initiate Smart Install operation press and hold: = = o Wallmount Controller
Power — Mode — SET buttons simultaneously for 4 secs. I=T=1 ———
S a8 | =
88 Display: Progress will be indicated from 0-99 ;’*O*J Lo |
LED Display: Indicator on the indoor unit display will * i
blink in sequence and then all indicator lights will blink. Emor indicator
"
If a malfunction is detected, the operation will end and BB0upay m:' &% e Ty
the error code displayed on the indoor unit. O[D|& T
Commnuicanon bror |1 Cherk the connecion wive between indoor and
el Rl @ ot | G chesoma S
g1 o » o Ermor onindoor (Checi the connection of the semsor
E ees Ea @ ) o I’n;}nﬁnml 1. Check the connection of the sensor
g b arger
1. Check the connection of the conecior
E 154 o|o > 2 subszance (Chedk &
spi)
B9 duplayand ol 1. Option code
(s oo ] EEFROM/Option sy
E 62 E 163
1. Check If the service vaive & completely open.
2 |®|o @ Fetsgrnt fomtiodng | B oo e s o
3. Check for méigenant leak.
|0 > 1. Gk fsaffiom moure ol gl
e [PEEp | s | i
;N?r;;“ﬁ;ﬂl‘wmhmﬂ o imverter model onfy] | 2 Jn:!ﬂu:“m sk berween vaive and
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Basic System Troubleshooting

Sequence Of Items To Check

= Input Voltage
= Rated Voltage: 208/230vac
= Voltage range: + 10% only
= System may not operate correctly if input voltage is outside of specification

= Power Line & Communication Line

= Qutdoor unit
= Caution: line voltage power must not be connected to the digital communication terminals (F1 F2)
= AC voltage applied to terminals “F1 F2” will damage the PCB

= Indoor unit line voltage
= Line voltage power must be connected in proper polarity from the ODU to the IDU
= |f line voltage power is connected to the “F1 F2” terminals, an error “E101” is created

= Reconnect the line voltage power to the correct terminals on the IDU
= Indoor unit digital communication line (AwG 16/2 with shield)

= The communication wire must be connected in proper polarity from the ODU to the IDU
= “F1”to “F1” and “F2” to “F2”

Slide 48

61

Basic System Troubleshooting

Troubleshooting Procedures

Problem: Indoor unit will not operate after the installation is completed, check
the following steps: —

[ 15t Step : Remote Controller e
[J 2d Step : Thermal Fuse of Indoo_r.jl.:_ih:i_t_”;. -
[] 3rd Step : PCB (PBA) =
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Problem: Wireless remote controller not working
= Check the battery voltage

button is pressed — normal operation

Digital Camera

= No display or €Zi on the controller LCD, replace batteries

= LCD is displayed but IDU is not receiving any signal from the wireless remote controller
= Verify wireless remote controller is emitting a signal properly
= Verify emitter with a digital camera or cell phone camera — NOTE: iPhone forward facing camera models only

= Switch remote controller ON and press any button while facing the controller emitter toward the camera lens

= Looking at the camera LCD should see a purple or white light from the controller emitter when any controller

Cellphone Camera

Basic System Troubleshooting

1st Step — Wireless Remote Controller

Normal Signal

No Signal

Slide 50
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93-1088 1A
410098140010

Forced operation key

o5l &
U Check the indoor unit remote controller receiver module (Vcc)

= Check Vcc for 5vdc measured between Vcc and GND
= |f no 5vdc, main PCB and Panel PCB are defective

U Verify indoor unit operation by pressing the “Forced Operation” button
= If indoor unit has line voltage and it does not operate after pressing the button the indoor unit has a failure

Basic System Troubleshooting

Wireless Remote Controller Transmit Test
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= Thermal fuse
= The thermal fuse is located below the terminal block of the indoor unit
= Thermal fuse is a protection device to eliminate the potential of overheating which could cause a fire

Loose wire connection on a terminal block can create a voltage drop and over heating

When the thermal fuse activates (open) power is terminated to the unit

Basic System Troubleshooting
2nd Step — IDU Thermal Fuse

= Thermal fuse diagnosis

O Check continuity through the fuse — open/close

U Thermal fuse open — no 12vdc to PCB — Replace terminal block
U Check thermal fuse for secure connection to PCB

AC220V
POWER
INPUT

==

POWER
SUPPLY
(SMPS)

Fal

Check both sides of wire on the connector after disassembling
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Basic System Troubleshooting
3rd Step — PCB

& minimum setting temperature
and check right sides

#3 of fan motor connector(CN72)
- Normal : More than DC 270V

Step Procedure The things to be checked Cause
1 -First, plug out the power plug -Check If the both fuses on PCB are | -Over Current
- Pull the PCB out of control box open -Indoor fan motor short
-PCB pattern short
2 -If the operating lamp is twinkling, -Input voltage of BD71 -Fuse open, Wrong power cable
supply power and then check right - Normal : 200 - 240Vac connection, AC part is out of
sides order
-The voltage of between both - Switching Trans of Power Circuit
terminal of C111(+) and (-) is out of order
- Normal : 12Vdc
- The voltage of between both -Power Circuit is out of order
terminal of C118(+) and (-) -Load short
- Normal : 5Vdc
3 -Turn on the unit with fan RPM high | -The voltage between terminal #1 - | -Fan motor is out of order

-The fan motor is not running

-Fan motor connector(CN72) is
out of order or

-Wire of fan motor is
disconnected

-If the voltage between terminal #1
~ #3 of fan motor connector(CN72)
is zero volts

-PCB is out of order
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RLC Basic Service & Troubleshooting

Trdubleshooting Error Codes

Slide 54
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Troubleshooting Error Codes

Basic Error Code Troubleshooting Process

—>| Reset system |

| Operate system |

i

Data backup
with SNET Pro 2

!

| Analyze operating data |

i Skip if no backup function
Displayed Error Code | - _________

See auto backup data
using SNET Pro

|
Determine error :
code description !
(Service Manual) 1
1

1

1

1

1

1

<Correct the problem

No
________________

orrect the proble

Yes

[ Error-free Operationl
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RLC Error Code List

. No. of Error Other
Error Description Error to/stop ODU DU IDUs
121 Room temperature sensor is short/open 0 Normal Stop Normal
122 Evaporator In temperature sensor is open/short 0 Normal Stop Normal
123 Evaporator out temperature sensor is open/short 0 Normal Stop Normal
128 Evaporator in temperature sensor is detached 1 Stop(R) Stop Stop
129 Evaporator out temperature sensor is detached 1 Stop(R) Stop Stop
153 Float switch error - second detection 1 Normal Stop Normal
154 Indoor unit fan motor error 0 Normal Stop Normal
161 Mixed mode operation error (simultaneous cooing & heating) 1 Normal Stop Normal
162 Error in outdoor unit's EEPROM 0 Normal Stop Normal
Indoor unit option code is incorrect or missing
163 Outdoor unit EEPROM data error 0 Normal Stop Normal
171 Evaporator mid sensor is detached 1 Stop(R) Stop Stop
172 Pipe in sensor is detached 1 Stop(R) Stop Stop
173 Pipe out sensor is detached 1 Stop(R) Stop Stop
186 SPI (Virus doctor) feedback error 1 Normal Normal Normal
190 Pipe check failure 1 Stop Stop Stop
199 Pipe check not initiated 1 Stop Stop Stop

Troubleshooting Error Codes
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RLC Error Code List

] No. of Error Other

Error Description Error to stop OoDU DU IDUs

201 Indoor unit quantity error - FJM 1 Stop Stop Stop

202 Communication error bemeen outdoor un'it and indoor units - FJM 1 Stop Stop Stop

(while normal operating)
203 Communication error between ODU MAIN PCB and INVERTER PCB 1 Stop Stop Stop
206 Communication error between ODU MAIN PCB and HUB PCB 1 Stop Stop Stop
Ambient temperature sensor in the outdoor unit is open/short.

221 | ERROR LEVEL: over 4.9V (-50°C, -58°F), under 0.4V (93°C, 199.4 °F) L Stop Stop Stop
Condenser out sensor is OPEN/SHORT

237 | ERROR LEVEL: over 4.9V (-50°C, -58°F), under 0.4V (93°C, 199.4°F) 1 Stop Stop Stop

246 Condenser out sensor is detached 1 Stop(R) Stop Stop
Comp1 Discharge sensor OPEN/SHORT

251 ERROR LEVEL: over 4.9V (-30°C, -22°F), under 0.4V (151°C, 308°F) 1 Stop Stop Stop
& ambient temperature > -10°C (14°F).

261 Compressor discharge sensor is detached 1 Stop(R) Stop Stop

Troubleshooting Error Codes
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RLC Error Code List

Error Description Errglribogtop (]n]V} If[r)rﬂr %'Cjesr
320 ERROR LEvEL%fefiﬁég\r/'f.ggfcnf,sﬂﬁﬁer 0.5V (151°C) ! Stop Stop Stop
330 Hub in 1 sensor is open/short 1 Stop Stop Stop
331 Hub in 2 sensor is open/short 1 Stop Stop Stop
332 Hub in 3 sensor is open/short 1 Stop Stop Stop
333 Hub in 4 sensor is open/short 1 Stop Stop Stop
334 Hub in 5 sensor is open/short 1 Stop Stop Stop
335 Hub out 1 sensor is open/short 1 Stop Stop Stop
336 Hub out 2 sensor is open/short 1 Stop Stop Stop
337 Hub out 3 sensor is open/short 1 Stop Stop Stop
338 Hub out 4 sensor is open/short 1 Stop Stop Stop
339 Hub out 5 sensor is open/short 1 Stop Stop Stop
401 Compressor trip by freezing protection 0 Stop Normal Normal
404 Compressor trip by overload protection 3 Stop Normal Normal
416 Compressor trip by discharge temperature protection 3 Stop Normal Normal
419 Outdoor unit's EEV opening failure error (EEV is blocked) 1 Stop(R) Stop Stop
422 Outdoor unit's EEV closing failure error (EEV is leaking) 1 Stop(R) Stop Stop
440 Heating start restriction due to high ambient temperature over 86°F 0 Stop Normal Normal
441 Cooling start restriction due to low ambient temperature under 14°F 0 Stop Normal Normal
458 Outdoor fan motor error 1 Stop Stop Stop

Troubleshooting Error Codes

Slide 58

71

RLC Error Code List

Error Description Errcglribogtop (e]n]V] II:SLOJr %'Cjesr
461 Compressor starting failure (5 times) 5 Stop Normal Normal
462 Compressor trip by current protection control 3 Stop Normal Normal
463 Compressor trip by OLP temperature protection 3 Stop Normal Normal
464 IPM over-current 9 Stop Normal Normal
465 Over current error in Inverter compressor(Over 30A) 9 Stop Normal Normal
466 Voltage in DC Link is below 150V or over 410V in inverter PBA 0 Stop Normal Normal
467 Abnormal RPM or wire is disconnected in inverter compressor 3 Stop Normal Normal
468 Current sensor error (Open / Short) 1 Stop Stop Stop
469 DC voltage sensor error (Open / Short) 1 Stop Stop Stop
470 Outdoor unit EEPROM Error 1 Stop(R) Stop Stop
472 Inverter micom zero-crossing error 1 Stop Stop Stop
473 Inverter compressor lock error 3 Stop Normal Normal
474 Inverter IPM heat sink sensor error (Open / Short) 1 Stop Stop Stop
475 Inverter fan 2 error 1 Stop Stop Stop
483 Error due to over current 1 Stop Stop Stop
484 PFC overload(over current) error 0 Stop Normal Normal
485 Inverter 1 input current sensor error (Open / Short) 1 Stop Stop Stop
486 Error due to over voltage/low voltage of fan motor 3 Stop Normal Normal
500 Inverter 1 IPM overheat error 9 Stop Normal Normal
554 Refrigerant leak error 1 Stop(R) Stop Stop
660 Inverter boot code error 1 Stop Stop Stop

Troubleshooting Error Codes
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Troubleshooting Error Codes
RLC Error Code Display - Whisper/Pearl/Wind Free/Quantum

IDU error code status is displayed at the LED display in the lower right hand corner behind the powered louver
(Quantum LED display on lower right hand unit cover)

Eror indicator
LED Display
Ei Temperature indicator / o
BBoupy [0 i 88 | FiteresetindicatonC )/ b «———Power indicator
O|D|dT ¢ s vt e
: 1 Pl @) s Timer/Auto clean indicator
€1 y @ ° Commnumﬂ:&r
I+ G Betuween Indoorar R )
- ouoorunit L Wiiindicator & ™ Single user indicator
gl oo o frroron ndoor Timer/ Autoch
Ei22E®RI| 0| 0 0 Err oo e
# (:0ff/ :Blinking / @: On Example list

ODU errors displayed with the Red, Green & Yellow LEDs on the main PCB

LED PATTERN
YEL = = DESCRIPTION
3 : Power off VDD NG
Ea64 C [ IPM OVER CURRENT [01.)
£202 . ABNORMAL SERIAL COMMUNICATION
. . (DISPLAY BOARD - INDOOR ++ OUTDOOR)
2 . NORMAL OPERATION
E461 C ‘ COMP STARTING ERROR
@ LEDON, O LED OFF, (+) LED BLINKING Example list
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Troubleshooting Error Codes
RLC Error Code Display - MAX AQ*036

IDU error code status is displayed with LEDs located on the lower right hand unit cover

Error indicator
LED Display

LED1 | LED2 LED3 Emor

Iy | =g

OBz a
Commnuication Emor

@] » » between Indoor and

‘outdoor unit

It Emar on indoor

o a O ftemperature sensor

) > o Ermr:mruimrhmt

# (O:0ff/ :Blinking/ @:0n Example list

ODU error code status displayed on the 7-segment display on the main PCB
All error codes begin with “E” followed by 3 numbers
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Troubleshooting Error Codes

Most Common RLC Error Codes

E101 — Indoor unit communication error. Indoor unit cannot receive any data from outdoor unit.
E121 — Room TH sensor error

E153 — Indoor float switch error.

E154 — Indoor unit fan motor error.

E190 — Pipe check failure

E199 — Pipe check not initiated. (usually happens on new installs when unit is first powered on.)
E201 — Indoor unit quantity error. Settings on outdoor PCB wrong or duplicate address.

E203 — Communication error of ODU main & inverter PCB'’s

E320 — OLP (Over Load Protector) open or short

E416 — Compressor stop due to high discharge pressure

E458 — Outdoor fan motor error

E461 — Compressor failure to start

E464 — IPM over current

E467 — Compressor rotation error. Abnormal compressor operation

E470 — ODU PCB EEPROM error

Slide 62
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Troubleshooting Error Codes

E101 — IDU communication error

O Check the incoming ac voltage : 208/230vac + 10%
= Step down transformer is recommended If supply voltage is above 245vac

U Make sure communication control wire is 16/2 AWG stranded with shield
= Solid core thermostat wire is not to be used for communications

O Verify the control wire shield is grounded at the outdoor unit only

U Make sure the unit is wired in proper polarity (F1to F1, F2 to F2, etc.)

U The control wire must not be run in the same conduit as ac voltage wiring
= Control wire must be run with at least a 2” air gap from conduit with ac voltage wiring

O Control wire must be run with no splices or junction boxes
= Must be a continuous run from indoor to outdoor unit

O Are there any condensate pumps on system that are tied into F1 and F2?
= The F1 F2 communication circuit cannot be broken (switched) or spliced

O Are there any breaks in the control wires? (Connect ends and Ohm out)

O Try option coding the indoor unit
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Troubleshooting Error Codes

E121 — Room TH sensor error
Check:
4 Is the indoor unit room temperature sensor wire harness properly connected to the PCB
O Is the sensor placed correctly on the return air side of the coil
O Check the resistance value in relation to the ambient temperature
O Is there a separate field installed condensate pump in this unit with the float switch wired into the unit room sensor leads

= Check the condensate water level and the pump float switch status (open/close) TEMP. (7] | MAX(kO] | CENTER [k} | Wi (k)
= If open, is there a blockage in the condensate removal circuit or pump failure a0 3834 2295 308.8
49.0 2634 247.7 2326
40.0 199.9 188.5 1715
-31.0 1524 1441 136.0
-220 175 113 105.4
13.0 B86.5 86.4 820
4.0 712 7.8 B4.5
50 55.9 53.4 509
140 444 425 408
230 ELE) EER) 25
20 184 73 %2
410 29 221 1.2
00 186 180 7.3
9.0 15.2 147 143
&80 125 121 7
o 103 100 a7
B6.O B& B3 80
950 L 6.9 L
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Troubleshooting Error Codes

E153 — IDU float switch error (cassette & ducted units)

= This error code will only show up on ducted or cassette units that are equipped with a condensate pump
= |f a factory condensate pump is installed in a unit that doesn’t normally have one, and the function is initialized
with the install option codes, this error can occur as well.

O Test the float switch plug on PCB to make sure the contacts are closed. This is a normally closed switch
U Ifitis open, check to see if the drain pan is full of water

4 If drain pan has no water, the float switch could be stuck or defective
4 If full of water check to make sure there is voltage to the drain pump
O Make sure the drain hose is not clogged or pinched shut

4 If voltage is present replace pump

O No voltage replace indoor PCB

ousi[EE) —

Float Switch Drain pump power
Plug Plug
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Troubleshooting Error Codes

E154 — IDU fan motor error

Q Is your incoming voltage correct?
O What mode are you in? In heating mode fan will not run until indoor coil reaches 93°F
O Does the fan spin freely?
O Are the filters and evaporator coil clean?
O Is the fan plugged into PCB properly?
O Cycle power does the fan run at all?
U Try option coding the indoor unit.
O Check the voltage of DC Link between #1 & #3 in cooling mode
= Normal range: 270V - 320 V
O Check the DC voltage between #3 & #5 or #3 & #6 in cooling mode

Normal range: 5vdc — 10vdc
4 If voltage is ok, replace the indoor fan motor.
Q If voltage is not correct replace indoor PCB
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Troubleshooting Error Codes

E154 — IDU fan motor error cont.

Indoor display

3-LED DISPLAY 7-SEG DISPLAY DESCRIPTION
LED1 LED2 LED3 E154 Indoor f
° o e ndoor fan error
@ LEDON © LED BLINKING O LED OFF

1. Checklist:
1) Is the indoor units fan motor properly connected with the connector(CN72)?
2) Is the AC voltage correct?

Check AC Voltage
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E154 - Indoor fan motor error cont.

Determine which components have malfunctioned:
Motor, Wire harness connection or PCB

Q Verify the fan motor wire harness connector is securely connected to the
PCB
O Switch power off to the outdoor unit and after 15 minutes disconnect the
fan motor harness from CN72 on the PCB
QU Check continuity between each pin: #1~#6
= Replace fan motor if short is detected
= If no shorts — reconnect fan motor harness to PCB (CN72)
URestore power to the outdoor unit
U Check the voltage of DC Link CN72 (between #1& #3) in cooling mode
= Normal range : 270V~340V (=1.41 X AC Voltage Input)
QO Check the DC voltage between #3 & #5 or between #3 and #6 in cooling
mode
= Normal range: 5vdc~10vdc (when fan is running)
Q with fan motor off, verify voltage fluctuation of Ovdc to 15vdc when fan is
manually turned
U If the voltage value is within the normal range: replace the fan motor

Example Indoor Unit Main PCB

Troubleshooting Error Codes

O

s
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E190 — Pipe check failure FJM series

Troubleshooting Error Codes

There are only a few causes of this problem TEMP. {1F)1 | MAAX oo | CENTER: (k) | i ()
58.0 3514 3295 3088
= Refrigerant piping crossed. Small or large line from one unit swapped on the ports -49.0 2634 2477 2326
Of another Unlt -40.0 199.9 1885 1775
Qa Verify all refrigerant piping connections to the outdoor unit. s el 144 i
= Indoor coil thermistor sensor reading out of range or separated from indoor coil. el i i b
O Test the indoor coil sensor (refer to10KQ sensor chart) a0 885 i 520
O Verify thermistor sensor is attached properly to the coil. 29 e o2 i
50 559 534 509
140 a4.4 415 40._8
230 353 339 315
320 284 273 6.2
ACO20JCJ2CHAA ACO24JCJ3CHIAA AJO3BICISCHIAA 410 228 221 212
IIJ . M 50.0 18.6 18.0 173
“1 W :: -~ 55.0 15.2 147 142
B UK (2aress 1) 68.0 12.5 121 11.7

it (address "0} il | Aunk (address “0°) C unit (address =2 =
o 10.3 10.0 9.7
Bunit (ardress “1%) | B unit (address "1") D unit (address *3%)
| un (adaress ™2 E unit (address *47) H6.0 &6 83 BO
a5.0 72 69 67
a0 ) S
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Troubleshooting Error Codes

E199 - Pipe Check Not Initiated - FIJM

This error code is most typical on initial power up. You should only see this code on the FJM series. If none of the dip switches on the outdoor unit
are changed from factory. You should see this code on the outdoor unit once power is applied. Set the rotary dial to the number of indoor units you
have and then press the K1 button one time to initiate the pipe check operation on the system. You will see what looks like a sideways “T” and a
five on the left hand screen. This is showing you the system is going through its pipe check. If it fails you will get an error code. This process can
last up to an hour depending on the amount of units connected to the system. Once tracking is complete it will flash through the addresses on the

left hand screen.

B Settings of PCB Display of the Outdoor unit

# Key Options of PCB Display
-K1: pipe checking operation button - K2: Function button
- K3 :Reset button - K4 :View mode change button

Rotary switcn

Key
Push

K1 K2 K3 K4

Pipe Checking Heat Mode Try run
Operation

(Display:F5) (Display:} 1)

Refrigerant Charging ) Displays
ngsplay: re) Reset Vle:ar'mde
change

Cool Mode Try run
(Display:F4)

K2 Button

Pump down
(Display: F4)
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Troubleshooting Error Codes

E201 - IDU quantity error — FJM

This is a communication error. This error will be displayed when the outdoor unit cannot communicate with the number of indoor
units you have set on the outdoor unit PCB rotary dial.

For example, you have it set for 4 but the unit can only find 3. You will also get this error if you have duplicate indoor addresses,
2 indoor units with the same address.

Check the following on all the indoor units:
O Check the incoming ac voltage: 208/230vac

00 U000 0O O OODOOO

= |f above 245V use step-down transformer.
Make sure communication control wire is 16/2 AWG with shield
Verify the control wire shield is grounded at the outdoor unit only
Make sure the unit is wired in proper polarity (F1 to F1, F2 to F2, etc.)
The control wire must not be run in the same conduit as ac voltage wiring.
=  Control wire must be run with at least a 2" air gap from conduit with ac voltage wiring
Control wire must be run with no splices or junction boxes

= Must be a continuous run from indoor to outdoor unit ANIBICISCHIAL
Are there any condensate pumps on system that are tied into F1 and F2?

=  Cannot break communication circuit =1 A1 2
Are there any breaks in the control wires? (Connect ends and Ohm out) i il AV “"’
Verify addresses are correct per Installation Manual (manual addressing only) =l [ .-..u;.u-a,-z-lu
If all this checks out. Try to narrow it down to which unit it cannot find. :“ 4 % D unt fakess )
Power system off and remove all but one set of F1 and F2 wires. Set rotary dial to one and == E unt {addness 4|

power system back on. See if it finds that one unit.
If so continue on until you locate the unit it wont find. Problem is usually in the wire.
If not replace indoor PCB.
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Troubleshooting Error Codes

E203 — Communication Error ODU Main & Inverter PCB’s

This is strictly an outdoor PCB communication error. This happens when the main and inverter PCB’s

cannot communicate.

** Sometimes these error codes can be caused by a spike in voltage and just cycling power to the system will
correct the issue

O Check supply voltage: 185vac — 245vac — If above 245vac install step-down transformer
O Inspect reactor wire — burned or melted
O Unplug outdoor fan motor(s). Motors are dc powered and if there is an internal short in the motor, it can
cause a problem with the dc communications
= If the error code goes away after the motor is unplugged, replace the fan motor
= If the unit has 2 fan motors (MAX - AQX36), pinpoint which motor is causing the issue and replace
= If the error still does not go away, replace the outdoor control assembly

REACTOR

Example unit has 2 DC fan motors
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Troubleshooting Error Codes

E320 — Over Load Protector Open/Short (OLP)

This error pertains to the outdoor unit OLP )
(Over Load Protector) sensor. i

0O Does the system run or does the error code appear right away? TEMP.(F) | MAX{kD) | CENTER(kA) | Min{ka}
O Ifit appears right away, locate the sensor plug designation and ohm the sensor at 32 363.1 533.50 5132
77°F This is a 200KQ sensor — refer to chart a a76.1 246,20 417.1
0 If sensor is out of range replace. 50 385.1 362.40 340.2
O If sensor is within range reseat connection and test. If error occurs again replace <2 128 295 40 2785
outdoor PCB . 63 2566 24250 2295
O If system runs before error, check running pressure.
i 77 210 200.00 190.0
= Over or under charge could cause this error.
O Make sure outdoor fan motor is running. ol 1748 2810 D0
O Make sure coil is clean. 55 1458 137.80 1300
O Ifin heat mode make sure indoor fan is coming on and air filter is clean. 104 1225 115.40 1084
= If not refer to E154 troubleshooting 113 1033 06,95 208
4 Make sure tI_1ere is no obstructions in front of indoor or outdoor units. 122 787 2192 765
O Check the discharge sensor
131 74.47 6944 646
140 6365 59.16 5449
149 54.55 50.54 46.7
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Does the system run before getting this error?

If error appears right away
O Locate the sensor plug designation and ohm sensor. This is a
200KQ sensor at 77°F. ( Use chart )
= If sensor is out of range replace.
= If sensor is within range reseat connection and test. If error
occurs again replace outdoor PCB

If system runs before error
1 Check running pressure. Over or under charge could cause this.
1 Verify outdoor fan motor is running.
U Make sure coil is clean.
= Ifin heat mode make sure indoor fan is coming on and filter is clean.
(If not refer to E154 troubleshooting)
U Make sure there is no obstructions in front of indoor or outdoor units.

This error is protection for the compressor when discharge temperature is too high.

Troubleshooting Error Codes

E416 — Compressor stop — high discharge temperature

TEMPF) MAX () | CENTER(C) | MIN (kQ)
2 563.1 5535 5152
4 4761 4462 Q171
50 3851 3624 3402
59 3126 2954 2785
68 2566 2425 2295
7 2100 2000 1900
8% 1746 1657 1568
9 1458 1378 1300
104 1225 1154 1084
ns3 1033 9695 %078
122 8787 8192 7645
131 7447 6044 6459
140 63.65 5906 | 5485
149 5455 5054 4671
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Indoor display

Troubleshooting Error Codes

E458 — ODU BLDC fan error

Check Connector

PF2(Platform2)

Check for obstacles or locked fan Model: 9k,12k,18k Btu/h

3-LED DISPLAY 7-SEG DISPLAY DESCRIPTION
LEDT LED2 LEDS E458 Outdoor fan error
(=] Q [*]
Outdoor display
| * ] < | Q | Outdoor fan error |
® LEDON @ LED BLINKING O LED OFF

PF3(Platform3)

Model : 24k Btu/h
Check Connector
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E458 — ODU BLDC fan error cont.

To determine which parts are out or order, follow the procedure below
CAUTION: Never unplug a BLDC motor while the unit is powered up.
Power must be switched off for at least 15 minutes before removing
the plug from the PCB.
0 Check the FAN connector is tightly connected to PBA
0 If fan connector is tightly connected
0 Check if DC_link voltage in DC Capacitor (PF2:CE101,
PF3:CE054) in cooling mode
0 Normal range : 279V ~ 342V (at AC 220 V input)
0 Check if DC voltage between #3 and #5 or between #3 and #6 is
changing(up and down)
If so, it is normal

If checked value is within normal range, Fan motor is defective

BLDC FAN

Troubleshooting Error Codes

Slide 76
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BLUE - Fan Feedback Pulse 8
YELLOW - Fan RPM Command _ 5
WHITE —15vdc 4

BLACK -Ground __3
__ Blank 2|

RED - 340vdc 1

Reminder: Never unplug a BLDC motor
while the PCB is still powered up; wait
15 minutes after power is switched off

6-pin/5-wire connector

Troubleshooting Error Codes

BLDC Fan Motor
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Troubleshooting Error Codes

E461 — Compressor failure to start

Compressor starting error detection (£46 /)

(1) Control
E46 11s displayed when compresson fails to start after starting failure of 5 times is detected

3min
1 2 3 4 5
"@“ *—'E Y6 ! s displayed
(2) Cause

Compressor wire trouble(disconnect elc.),
Compressor trouble(locking, motor wire trouble etc.),
PCB trouble(Power Driver open mode etc.)
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Troubleshooting Error Codes

E461 — Compressor failure to start

Check compressor malfunction with VOM tester or a Megohmmeter

O Switch the power off to the ODU and wait at least 15 minutes
0 Remove compressor wires from terminal block
= Use the VOM to check compressor winding resistance on all three phases
= Fail: 0Q or over 2Q
= Use a Megohmmeter to measure the winding insulation resistance
= Fail: Less than 1MQ from wire terminal U —V — W to chassis

Resistance test Normal range
Resistance value of (U-V, VW, WeU) less than 20
on compressor
Compressor winding insulation test >1MQ
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Check the Inverter using the VOM

Troubleshooting Error Codes

E461 — Compressor failure to start

O Measure the diode voltage values (preferred) or the diode resistance values

Action Measuring point Normal Remark
+ - range
U P
\Y P
Measure the w P
diode voltage 0.3~0.7V
values N u
N \Y
N W
U P
\ P NOTE: When performing the diode resistance test on
Measure the w P the inverter, power to the ODU must be switched off for
resistance More than at least 15 minutes.
N U 500kQ
values
N \%
N W
Slide 80
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Troubleshooting Error Codes
E464 — IPM overcurrent
IPM Over current protection/OC error/DC peak error ( E456Y)
(1) Control
When peak current of compressor exceeds designed current, compressor stops operating immediately.
(2) Protection purpose
Compressor rotor magnel demagnetizing
IPM(power semiconductor) breakdown
(3) Cause
There are many reasons.
Indoor air flow blocked in heating mode by blade closing, covering air inlet with curtain, etc.
Compressor motor or wiring short circuit, Off the compressor wire connector during rotation, Compressor lock, Compressor magnet
demagnetizing, Compressor rotation error, High compressor load in low speed rotation, PCB short circuit, IPM breakdown, etc.
-
i1
,\. h or
N‘},‘M, {1~
m—- 'J e
WX,
W
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Troubleshooting Error Codes

E464 — IPM overcurrent cont.

4 Verify that the service valves are open !l
O Verify supply voltage 208/230vac
O Check outdoor display lights are matching the main PCB
O Inspect the main PCB for burn marks or melted components
0 Check wire harness connector between PCB and compressor
= Corrosion — loose connections — wire polarity
O Check compressor terminal connections
= Tight connections — corrosion — burnt wires or terminals
O With compressor unplugged power system back up. Do you get the E464 error immediately?
= |f so replace outdoor control assembly.
O If you get compressor start error(E461 or E467) the problem is in the compressor, replace compressor.
O Ohm compressor windings. This is a 3 phase DC compressor so all windings should be equal and a
fairly low ohm value. Usually below 2Q’s

= Check with multi meter to bare shell of compressor. Should have nothing to ground on any leg.
= |f compressor insulation test fails, replace compressor
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Troubleshooting Error Codes
E461- E467 Troubleshooting Procedures

UCheck your incoming voltage. Make sure it is within range 185V-253V.
UPull disconnect and locate the compressor plug.

1 Ohm compressor windings.
= This is a 3 phase compressor so all windings should be equal and a fairly low ohm value. Usually below 2Q’s

U Check with multi meter to bare shell of compressor. Should have nothing to ground on any leg.

QIf compressor tests ok, use inverter checker to test inverter board. Use plug going down to the compressor.
= |If bad replace outdoor control assembly.

UIF ALL TESTS ON COMPRESSOR AND PCB’s TEST OK SAMSUNG RECOMMENDS STARTING WITH
CONTROL ASSEMBLY. THIS DOES NOT MEAN COMPRESSOR CAN NOT BE MECHANICALLY LOCKED. IF
CONTROL PCB’s FAIL TO FIX. REPLACE COMPRESSOR.

ERROR CODE E461 EA67

Describe the Compressor Starting Error

Compressor Rotation Error
error Detection e

Logic of a

detection - 3 min later: restart - 3min later : restart
(5 combination signal) - 3timesrepeat

- 5times repeat - setoff

- Ssetoff - Error display : Indoor

- Error display : Indoor

Check point of a

prediction - Comp defect - Comp defect

- INVERTER PBA defect - Contract Faulty of COMP
(IPM/ I-SENSOR, IGAT) connected terminal

- CYCLE(overload) - Comp wire defect
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Troubleshooting Error Codes

E467 — Compressor Rotation Error

Compressor rotation error ( £467)

(1) Control
E4Y57 is displayed when targeted rpm is different from actual rpm after mismatched rpm of 3 times is detected.

(2) Protection purpose
Overcurrent trouble, Abnormal compressor vibration

(3) Cause
Power line voltage changes quickly
Cycle load changed quickly.
Compressor liquid back. Compressor trouble.
PCB trouble(noise etc)
Compressor motor magnet demagnetizing
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Troubleshooting Error Codes

E470 - ODU PCB EEPROM error

= Did you just replace your outdoor main PCB?
= Yes- Did you install the EEPROM chip that came with the control assembly?
= If not cycle power off and install.
= Chip must be positioned with the “half circle” notch aligned with the white dot on the PCB.
= Power on the unit. The red LED will light up and should stay on for 5-10 seconds. The
LED sequence should then change to normal operation. Solid red and flashing green.

= If main PCB was not replaced.
= Do you have any power issues?(spikes, brown outs)
= Were there any storms in the area? :

= Replace outdoor PCB and install EEPROM chip. -
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RLC Advance Training
PhamkeY.eUN!

ISUNG HVAC Exclusive Dealer Features

Easy System Error Code Diagnostics & New System Registration

SNMSUNG HVAC Dealer Mobile App

Dealer support at your fingertips
Android or IOS devices

SAMSUNG
100
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Error Code Diagnostics

101

All Samsung Residential/Light Commercial and Commercial systems implement processor based
self-diagnostics which generate error codes to identify specific operational and component issues

System error code lists are included in the Installation and Service Manuals & DVMS Error Code Booklet

« Condienex
el o

There is an easy way to access the error code lists with descriptions by simply using the

SAMSUNG HVAC Dealer Mobile app on your Android or I0S devices

SAMSUNG

101

Error Code Diagnostics

The error code listing with descriptions for the complete Samsung product line is easily accessed
through the Dealer Mobile App.

102

(

Select “Error” tab Enter the error code or  You can select the
Launch the app and sign in from Menu enter the type of error  video description
i.e. “Communication” of the error code

Error codes greatly enhance the diagnostic procedures required to quickly and accurately
analyze and resolve system component and operation issues

SAMSUNG

102
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Samsung System Registration

New Samsung systems can be conveniently registered through the SAMSUNG HVAC Dealer Mobile App
= woemnon |
‘ 2 o ERa— ‘
[
s . e
C ) J ( b)
Launch the app Select the _ Enter the installation Select the installation type:
and sign in “Registration” tab information including the Residential
from Menu end-user email address Commercial (comfort cooling)
Commercial (non-comfort cooling)
Select installation date
103 SAMSUNG
103

Samsung System Registration

System unit model and serial numbers can be typed in, however with the Dealer Mobile App, each unit’s
model and serial number can be easily scanned in — Multiple units can be scanned for each system

| ser i ]

( b) _)
The product model & serial # Enter the confirming When properly submitted,
will appear, then Select E-mail address the registrationis
“ADD” to enter an additional Select: complete and confirming
unit Installer/Servicer or email will be sent
Select “Submit” when all Customer (end-user)
units have been added for the Add any comments

system

NOTE: Every new Samsung air conditioning system must be properly registered within 60 days of
104 installation to activate the enhanced warranty on eligible products SAMSUNG

104
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Thank You !

SAMSUNG
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