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Disclaimer

This material provides technical information that is to only be used by appropriately trained and certified HVAC-R installers and technicians who
have agreed to the terms and conditions available here at https://www.daikincity.com/DaikinCityB2BTermsOfUse.html. If you have not agreed to
these terms and conditions, you may not use or view this material, and you assume responsibility for any injury or property, system or equipment
damage which may result. If you have agreed to these terms, you also agree, by viewing or using this material, that this material, by its nature,
cannot include a discussion of everything necessary to effect a proper installation or repair of HVAC-R equipment, nor can it address every
possible scenario or environment a technician or installer may encounter. Accordingly, this material should not be considered as recommendations
for best practices and will not be considered installation or repair instructions to the extent of any conflict with Daikin- or Goodman-issued manuals
and specifications, or industry standards and regulations. Each installer or technician remains fully responsible for ensuring proper installation or
repair of the HVAC-R equipment being worked on, and you remain fully responsible for any injury or property, system or equipment damage which
may result from your installation. ©2022 Daikin Comfort Technologies North America, Inc., all rights reserved; recording, copying, or distribution of
this material is prohibited without express written permission from Daikin.
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Tools and Maintenance

Basic Operation

Communication

Component Testing
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Tools

Needle Probes True RMS Meter

Bluetooth D-checker

DaikinAirCon.. DKN Cloud ComfortCont...

D
NORTH §+3 @'
- AMERICA

DKN Cloud NA Split Xpress Tech Hub

P DAIKIN
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Tools

Service Diagnosis Tool DC Fan Motor Checker

Manual EEV Opener

P DAIKIN
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Service

Maintenance

= The owner should be made aware that
scheduled maintenance is required to

= Preserve high performance standards.
* Prolong the service life of the equipment.

= Reduces the chances of failure.
= Regular maintenance includes:
= Inspecting the filters, changing remote batteries.
= |nspecting condensate piping and drain pan.
= Check for clogs, cracks, and proper flow.
= Cleaning the coil, drain pan and blower wheel.
= Manually rotate the condenser fan and blower e, BT

motor to be sure the motor shaft rotates freely. N WM W W
o - 20 O LA I »
= |nspect for loose, bent, or broken wiring G A i AN LAY
connections. o
’ DA ’KIN 6 © 2022 Daikin Comfort Technologies North America, Inc



Tools and Maintenance

Basic Operation

Communication

Component testing

VVDAIKIN
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Temperature Control

The definitions of temperatures are classified as following:

9:01 AM

= Room
temperature: Temperature of
lower part of the room.

= Set
temperature: Temperature

‘/ AC Monitoring Tool
2021-07-15 11:03:40 Protection:OFF

Indoor op. mode Cooling
set by remote controller. —— -

* Room Indoor delta-D 8
thermistor temperature: oL teme. 2
Temperature detected by =S =
room temperature thermistor. - —

= Target RGO Y indoor flap angle PO
temperature: Temperature temp Indoor louver angle P4
determined by \  P Indoor setpoint 60.0 (F)

mmrocomputer Indoor airflow (C)

Indoor airflow (H)

P DAIKIN
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Temperature Control (cont'd) .

= The temperature of the room is detected by the room
temperature thermistor. ( «-Target

= There is difference between the “temperature detected by tamp
room temperature thermistor” and the “temperature of lower
part of the room”, depending on the type of the indoor unit or
installation condition.

-

Room thermistor tem

= The temperature control is calculated by the “target
temperature adjusted for the indoor unit” and the H

“temperature detected by room temperature thermistor”.

Room

P DAIKIN
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Frequency Principle .

* The compressor is frequency-controlled during normal operation. The target
frequency is set by the following 2 parameters coming from the operating

Main Control indoor unit:
Parameters = The load condition of the operating indoor unit

= The difference between the room thermistor temperature and the target
temperature

* The target frequency is adapted by additional parameters in the following

Additional cases:
Control = Frequency restrictions

Parameters = |nitial settings

= Forced cooling operation

P DAIKIN
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Inverter Principle .

To regulate the capacity, a frequency control is needed. The inverter makes it possible to alter the
rotation speed of the compressor. The following explains the conversion principle:

= AC power source is rectified into the DC power source for the inverter.

= The DC power source is inverted into the three phase AC power source with variable frequency.

= \When the frequency increases, the rotation speed of the compressor increases resulting in increased
refrigerant circulation. This leads to a higher amount of heat exchange per unit.

= When the frequency decreases, the rotation speed of the compressor decreases resulting in decreased
refrigerant circulation. This leads to a lower amount of heat exchange per unit.

AC » DC » 3 Phase AC

=(3) Reactor =(4) Power module (IPM)

2 C 2 l . (2) 2

SeTnee Smoothing+
AC power capacitor
supply

=(1) Diode module

1
1
1
1
1
1
" *Motor
1
1
1
|
1
1

:JT =(5) Inverter controller
o N ST P O

1 © 2022 Daikin Comfort Technologies North America, Inc.
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Program Dry Operation @

= Programing dry operation
removes humidity while
preventing the room
temperature from lowering.
Since the microcomputer

controls both the temperature

and airflow rate, the
temperature adjustment and
[FAN] setting buttons are

= The microcomputer automatically sets the temperature and
airflow rate. The difference between the room thermistor
temperature at start-up and the target temperature is divided into
two zones. Then, the unit operates in an appropriate capacity for
each zone to maintain the temperature and humidity at a
comfortable level.

Thermostat ON
point Z

X —0.5°C (- 0.9°F) or

Thermostat
OFF pointY

Room thermistor Target

temp X

temp at start-up

inoperable. o o .9 Eo
i = g g\gri F) Room )((_ 425§F(): Y+ O.5°Q (- 0.9°F) (zo_ne B)
Press [MODE| and select an operation mode. thermistor continues for 10 min
» Each pressing of the button advances the mode setting in sequence. 23.5°C (743°F) temp at X -2.0°C X - 0.5 (_ OgOF) or
& @ ~ start-up S Y + 0.5°C (- 0.9°F) (zone B)
r = -’I Q‘ md I_l 18°C (64.4°F) =Rk continues for 10 min
AUTO DRY COOL HEAT FAN t N - B . N
17.5°C (6350F) 180C X K 2.0°C X — 05 C (' 00.9 F) = 1075 C (635 F) Or
" " Y +0.5°C (- 0.9°F) (zone B)
~ (64.4°F) (- 3.6°F) ) .
continues for 10 min

P DAIKIN
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Automatic Operation {A)

Automatic Cooling / Heating Function

When the automatic operation is selected with the remote
controller, the microcomputer automatically determines the
operation mode as cooling or heating according to the room
temperature and the set temperature at start-up. The unit
automatically switches the operation mode to maintain the

Press |MODE | and select an operation mode.

« Each pressing of the button advances the mode setting in sequence.

&
room temperature at the set temperature. I"' ’“’ |" ’ "‘ "I" 2 ‘l
ABOVE target temp
85 7 Heat to Cool
Th Jhermo - OFF .
ONerm(T'_ Thermo — ON Heating
_ cooling
80 Target Ti
Thermo — s e
OFF in heating
75 Cool to Heat
BELOW target temp
70°

Y DAIKIN
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Heating and Cooling mode (s

Cooling / Heating Function

= \When the either heating or cooling operation is selected with the remote controller, the
microcomputer automatically determines a target temperature based on the mode of operation and
the type of air handler that is used. The system will slow to match the load in the space by creating a
demand value based on the difference between room thermistor temperature and the target

temperature.
= Example:
Cooling Heating
ON OFF

-0.5°C (-0.9°F)
5 / Zone A > ooC (3.6°F) 7\ \ 2.0°C (3.6°F)
ZoneC _, 1oc (-1.8°F) .
-1.5°C (-2.7°F)

Zone B \ 1.5°C (2.7°F) \
Zone A ~—20°C (-3.6°F) 3/ / Zone C / \ A/ 1.0°C (1.8°F)

OFF 0.5°C (0.9°F)

ON

Room thermistor temperature — target temperature

7’
' ; DA ’K’N 14 © 2022 Daikin Comfort Technologies North America, Inc




Pl control

P control

= The AD value is calculated in each sampling time (20 seconds), and the frequency is adjusted according
to its difference from the frequency previously calculated.

| control

» |f the operating frequency does not change for more than a certain fixed time, the frequency is adjusted
according to the AD value. When AD value is low, the frequency is lowered. When AD value is high, the
frequency is increased.

Frequency control when other controls are functioning

= When frequency is dropping:
Frequency control is carried out only when the frequency drops.

= For limiting lower limit:
Frequency control is carried out only when the frequency rises.

Upper and lower limit of frequency by Pl control

= The frequency upper and lower limits are set according to the command of the indoor unit. When the
indoor or outdoor unit quiet operation command comes from the indoor unit, the upper limit frequency is
lower than the usual setting.

P DAIKIN
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Thermistors

1. Outdoor Heat Exchanger Thermistor Outdoor Indoor
2. Discharge Pipe Thermistor
i , QK
3. Indoor Heat Exchanger Thermistor Elaci |
expansion
valve
o] ®
N
Four Y}/ {>+<]_”_

way
valve l @

Compressor

P DAIKIN
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Function of Thermistor .

Outdoor Heat Exchanger Thermistor

= The outdoor heat exchanger thermistor is used for controlling
the target discharge pipe temperature. The system sets the
target discharge pipe temperature according to the K
outdoor/indoor heat exchanger temperature and controls the Electronic
electronic expansion valve opening so that the target expansion

discharge pipe temperature can be obtained. valve

= |[n cooling operation, the outdoor heat exchanger thermistor l
is used for detecting the disconnection of the discharge pipe

thermistor. When the discharge pipe temperature becomes /C

lower than the outdoor heat exchanger temperature, the
discharge pipe thermistor is judged as disconnected.

N —

Four

= |[n cooling operation, the outdoor heat exchanger thermistor Wlay
is used for high pressure protection. vaive

I

Compressor

P DAIKIN
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Function of Thermistor (cont'd)

Discharge Pipe Thermistor

= The discharge pipe thermistor is used for controlling discharge

pipe temperature. If the discharge pipe temperature (used in
place of the inner temperature of the compressor) rises R—KH—
abnormally, the operating frequency becomes lower or the Electronic
operation halts. expansion
|
= The discharge pipe thermistor is used for detecting I e
disconnection of the discharge pipe thermistor.
)
N kg

Four NV

way

valve l

_U

Compressor

-,:??’. DA ’K’N 20 © 2022 Daikin Comfort Technologies North America, Inc




Function of Thermistor (cont'd) .

Indoor Heat Exchanger Thermistor

= The indoor heat exchanger thermistor is used for controlling the

target discharge pipe temperature. The system sets the target

discharge pipe temperature according to the outdoor and indoor QD
heat exchanger temperature and controls the electronic Electronic
expansion valve opening so that the target discharge pipe e"f’/:‘\zm

temperature can be obtained.

= |n cooling operation, the indoor heat exchanger thermistor is
used for freeze-up protection control. If the indoor heat N
exchanger temperature drops abnormally, the operating
frequency becomes lower or the operation halts. 7% sk
Four 3/ —
1

= |[n heating operation, the indoor heat exchanger thermistor is
used for detecting the disconnection of the discharge pipe
thermistor. When the discharge pipe temperature becomes lower
than the indoor heat exchanger temperature, the discharge pipe ﬂ

way
valve

thermistor is judged as disconnected.

Compressor

P DAIKIN
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Compressor Protection Function

= \WWhen turning the compressor from OFF to ON, the upper limit of frequency is set as follows. (The
function is not activated when defrosting.)

*RXM_ VWJU
09/12 class 18/24 class
i eS:Huze)ncy Cooling | Heating | Cooling | Heating
/— A (Hz) 36 36 48 48
E 7 B (Hz) 52 52 48 48
D 7 C (Hz) 68 68 62 62
c 7 D (Hz) 80 80 80 80
B = E (Hz) 110 110 - —
A 7 F (sec) 120 120 100 100
| ’ (sec.) G (sec) 120 120 800 800
I‘ F + G na H o1 J b K ol Time H (sec) 480 480 300 300
(Re3251) J (sec) 180 180 470 470
K (sec) 600 600 — —
'DA ’KIN 24 © 2022 Daikin Comfort Technologies North America, Inc.



Discharge Pipe Temperature Control

= The discharge pipe
temperature is used as the
internal temperature of the
compressor. If the discharge
pipe temperature rises above
a certain level, the upper limit
of frequency is set to keep
the discharge pipe
temperature from rising
further.

P DAIKIN

Stop zone A
B \
c \ Dropping zone
D \ \ Keep zone
/ \ \ Up zone E
|
Discharge pipe temperature Reset zone
*RXM_ VVJU
("C) (°F)
A 118 244
B 108 226
C 103 217
D 97 207
E 85 185

Zone Control

Stop zone When the temperature reaches the stop zone, the compressor stops.
Dropping zone The upper limit of frequency decreases.

Keep zone The upper limit of frequency is kept.

Up zone The upper limit of frequency increases.

Reset zone The upper limit of frequency is canceled.

26 © 2022 Daikin Comfort Technologies North America, Inc.



Input Current Control

= The microcomputer Frequency control in each zone
calculates the input current = Stop zone: After 2.5 seconds in this zone, the compressor is stopped.
while the compressor is
running and sets the
frequency upper limit from

* Dropping zone: The upper limit of the compressor frequency is defined
as operation frequency — 2 Hz.

the input current. In case of = After this, the output frequency is lowered by 2 Hz every second
heat pump models, this until it reaches the keep zone.

control which is the upper = Keep zone: The present maximum frequency goes on.

limit Con.tro_l of the frequency = Reset zone: Limit of the frequency is canceled.

takes priority over the lower

limit of control of four-way / Compressor Stop St zone
valve operation A

compensation. Dropping zone

B
\ Keep zone
C ___________________________

Reset zone
Input current

P DAIKIN
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Freeze-up Protection Control

= During cooling operation, the = The operating frequency limitation is judged with the indoor heat
signal sent from the indoor exchanger temperature.
unit controls the operating
frequency limitation and

prevents freezing of the 13°C (55.4°F) ----------------- ] /
indoor heat exchanger. (The Reset zone / / / /
Up zone \

Indoor heat exchanger thermistor temp

A

signal from the indoor unit is / / /
divided into zones.) B
K
e eep zone \W /

Dropping zone \

Stop zone 4

0°C (32°F)

FTXM__VVJU 7°C (44.6°F) 5°C (41°F) 3°C (37.4°F)

' DA ’K’N 30 © 2022 Daikin Comfort Technologies North America, Inc.



Heating Peak-Cut Control

= During heating operation, the gD &
indoor heat exchanger

temperature determines the g \\ Dropping zone
frequency upper limit to = £ S L TEm—
prevent abnormal high \ \ '
pressure. _ . Pzone g
Indoor heat exchanger thermistor temp Reset zone
Zone Control
Stop zone When the temperature reaches the stop zone, the compressor stops.
*RXM__VVJU Dropping zone The upper limit of frequency decreases.
09/12 class 18/24 class Keep zone The upper limit of frequency is kept.
C) F) °C) F) Up zone The upper limit of frequency increases.
A 62 144 60 140 Reset zone The upper limit of frequency is canceled.
B 54 129 54 129
Cc 50 122 51 124
D 48 118 49 120
E 44 111 44 111
| DA ’K’N 32 © 2022 Daikin Comfor



Electronic Expansion Valve Control

= Fully Closing with Power ON

= The electronic expansion valve is initialized when turning on the power. The opening position is set, and the
pressure equalization is developed.

* Pressure Equalizing Control

= When the compressor is stopped, the pressure equalization control is activated. The electronic expansion

valve opens and develops the pressure equalization.

= Opening Limit Control

= Qutline: A maximum and minimum opening of the electronic expansion valve are limited by the PCB which
varies depending on the model. Min is generally between 20-50; max between 400-490.

= Normal operating position of EEV in cooling is 25-50% open.

Power ON

700 pulses

400-490 pulses depending on model

P DAIKIN
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0 pulse

= Lower limit of the
electronic expansion
valve (valve body)
stroke
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Target Discharge Pipe Temperature Control

= The target discharge pipe temperature is obtained from the indoor and outdoor heat exchanger
temperature, and the electronic expansion valve opening is adjusted so that the actual discharge
pipe temperature becomes close to the target discharge pipe temperature. (Indirect SH
(superheating) control using the discharge pipe temperature)

= The electronic expansion valve opening, and the target discharge pipe temperature are adjusted
every 20 seconds. The target discharge pipe temperature is controlled by indoor heat exchanger
temperature and outdoor heat exchanger temperature. The opening degree of the electronic
expansion valve is controlled by the following:

= Target discharge pipe temperature.
The target discharge pipe
temp is set as to become
* Previous discharge pipe temperature.  (Subcool) the aiming SH.

= Actual discharge pipe temperature. sSC

The inclination does not

SH change depending on the
operating condition.

l (Superheat)

P DAIKIN
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Electronic Expansion Valve Control

When “Target discharge pipe temp.” > “Discharge pipe thermistor temp.”

= Typically, you will see Low superheat/more liquid in the evaporator
= Close the expansion valve.
= Reduce the refrigerant flow rate to increase the discharge pipe temp.

Discharge pipe temp. (Measured) _

“Sso_ | Target discharge pipe temp. Dischagepips ey

(L

= Temp. detected by heat
exchanger thermistor

Expansion valve: | |
Closing 96

Evaporation temp.

= Temp. detected by heat
exchanger thermistor

P DAIKIN
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Electronic Expansion Valve Control

When “Target discharge pipe temp.” < “Discharge pipe thermistor temp.”

= Typically, you will see more superheat/less liquid in the evaporator
= Open the expansion valve.
= Increase the refrigerant flow rate to lower the discharge pipe temperature.

Discharge pipe temp. (Measured) _

Target discharge pipe temp.

Discharge pipe temp.

T

= = Temp. detected by heat
Expansion valve: ?5 exchanger thermistor
Opening

= Temp. detected by heat
exchanger thermistor

P DAIKIN
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Tools and Maintenance

Basic Operation

Communication

Components testing

VVDAIKIN
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Transmission circuit

= Mini-split use a serial transmission circuit.

= Serial transmission transmits a various data through the interunit connection wires.

Indoor unit @_o Outdoor unit
1 (black Power supply circuit
e 1E.J 2 (white)
° o i l
:_ Communication | 3 (red) o | Communication __!
| circuit - circuit _
Service monitor
Control PCB Control PCB

el el L Jej _def [l dei _fo]

Stop i Delivé.r-s various info;mation Stop
(go ahead) | (outdoor air, discharge pipe temp. etc) ! (hello)
P DAIKIN .
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Transmission circuit

= \erify the wires go to the proper terminals and are not crossed
= \erify the proper wire size is used: stranded wire is recommended

= \erify that there are no breaks, splices, wire nuts in communication wire and that insulation
resistance is good between the wires.

= Ensure that they system is properly grounded inside or outside per the installation manual

Indoor unit CO—— QOutdoor unit
J - ! (bIaCk) o ° Power supply circuit
x A 2 (white)
L O L] I
A e e Ll

Service monitor

Control PCB Control PCB

PDAIKIN

42 © 2022 Daikin Comfort Technologies North America, Inc.



Insulation Resistance check

1. Turn the power of air conditioner OFF and confirm = Points to check
no power is on to the supply terminal.

2. Disconnect the power supply line from SCB and the
outdoor unit (do not disconnect the grounding
wires). = Criteria of insulation resistance is 1 MQ or

3. Disconnect No.1, No.2 and No. 3 connection wires higher. However, if it is several MQ, insulation
on the indoor unit side from the terminal block (do I I e
not disconnect the grounding wires). strong wind, leading to a risk of U4 error

occurrence.

4. Measure insulation resistance of No.1-, No.2- and
No.3- grounding wires.

= |nsulation resistance is several 10 MQ to
several hundred MQ in a normal situation.

Wires not

connected inside
L1/L2 not connected

g .

HAANA

L1

DIlwINn|—

P DAIKIN
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Wire integrity check

= \erify continuity between all the wires and the ground wire with a wire nut on one side

N

<«— Continuity check —»

I | Wires disconnected )

4

L1
L2

DI WIN| =

© 2022 Daikin Comfort Technologies North America, Inc
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Stand-by or Energy Saving Relay

= To shut off power supply to the outdoor unit PCB to curb stand-by electricity during operation stop.
= Confirm it by checking whether electricity saving relay exists in the wiring diagram or the main PCB.

* |[n models with stand-by electricity saving function, power supply to the outdoor unit PCB is shut off
when a certain period of time elapsed after operation stopped.

= Since power to control the O/U is OFF during suspension, the service monitor is also OFF.
= Be aware that there is a possibility of wrong diagnosis that the outdoor unit PCB is broken down.

Service monitor is OFF
while stand-by electricity
saving function is working

Indication of MR30

MR30 '

P DAIKIN
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MR30 Energy Saving Relay

= The MR3O0 is closed by communication circuit in the indoor unit. Therefore, if the circuit is open by a
break in the wire or at the Indoor unit, the service monitor will be off, and the outdoor transmission
circuit will not be sending DC communication voltage. Setting the air handler to FAN Only mode will
close the circuit and engage the MR30

1
PCB | > I
TRANSMISSION [ 1 |
CIRCUIT MR10 G/
= - — FG '
1 -t
}J“ V2 T :
1 RECTIFIER 3T e |
FUT 3, 15A YN |
" 1pu200 "
| 12 | 5403 10 A
5200[%6600601 [cococoodo0006]] .,
- poltaqge
s = &
WiF IDU

P DAIKIN
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Transmission Circuit .

= The transmission circuit can be read on wire 2 and 3 in between the indoor and outdoor units. If both
circuits are transmitting, 5-45 VDC will be pulsing up and down.

PCB |

Communication
curcunt

Communication
circuit

“RECTIFIER ST 1T

l .

| =~ seainant | voltage

P DAIKIN
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Power and communication voltage checks

= AC voltage checks:
= 1-2: 230 vac
= 1-G: 115 vac o
= 2-G: 115 vac

= DC voltage check:

= Make sure MR30 has closed by checking to see
if outdoor LED is on, if it is not turn on the FAN
ONLY mode at the indoor unit.

= 2-3: 5-45 vdc (pulsing)

P DAIKIN
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DC voltages checks

= |ndoor unit VDC check:

= Disconnect the number 3 (signal) wire and turn
on the power. You should be able to turn the
indoor unit on in the FAN ONLY mode.

= Then Check wires 2-3 at indoor unit.

= 54 vdc* with wire 3 disconnected

= *This voltage will be stable but may vary
between 12-90 vdc. It should not exceed
100vdc

Test 2 and 3
L )\

3 wire A

disconnected

P DAIKIN
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Transmission Voltages

= Qutdoor unit VDC check:

= Disconnect the number 3 (signal) wire and turn
on the power. Check to see if the outdoor PCB
has an MR30 (if the LED is on with 3
disconnected, you don’'t have an MR30 and can
proceed to the check)

= Check 2-3 at outdoor unit.
= 54 vdc* with wire 3 disconnected

* |f you do have an MR30 start by checking the
Indoor PCB communication circuit first

P DAIKIN )
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Transmission Voltages

= Ensure that MR30 has closed (if the ODU has one), by turning the indoor unit if the fan only mode.
You may not be able to do this is the Fan has failed or the MR10 relay fails to close.

Check the communication voltage between 2-3 with the multimeter DC voltage mode.
IN: 35-50v EJ: 10-30v g 0-10V

Note: Voltage may differ from the actual value due to simplified service diagnosis by the multimeter.

Failure of
communication circuit on Failure of communication
Normal outdoor unit PCB circuit on indoor unit PCB

A

=

DC Voltage
EI
DC Voltage

B

Time Time Time

DC Voltage

'DA ’ K ’ N 51 © 2022 Daikin Comfort Technologies North America, Inc.



Transmission Voltage Normal Conditions

Normal = The numbers should pulse in increasing voltages.
The reading below are example voltages

>

DC Voltage
=
@

P DAIKIN )
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Transmission voltage with a failed PCB

= Failure of communication = Failure of communication circuit on indoor unit PCB
circuit on outdoor unit PCB
A ) 4
&, g
© L —
: : o
O 8
= »
>

Tifis Time

*Example voltages actual voltages may vary
PDAIKIN
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Tools and Maintenance
Basic Operation

Communication

Component Testing

VVDAIKIN
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Safety Check

= Check DC voltage at the points on the printed circuit board. The voltage with the relays open on the
board will be 25 to 35 VDC. When the main relay is closed VDC will be 297 +30 VDC

IMPORTANT!!! Be sure the voltage is below 50VDC before removing any connectors from the PCB.

P DAIKIN
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PCB |dentification

1 8 Connector for terminal board (indoor - outdoor transmission)
2 815 Connector for COOL/ HEAT mode lock
3 S20 Connector for electronic expansion valve coil A port
4 S21 Connector for electronic expansion valve coil B port
' l mn i 5 822 Connector for electronic expansion valve coil C port (24/36 class)
"ég 6 S23 Connector for electronic expansion valve coil D port (36 class)
z 7 S40 Connector for overload protector
: 8 S70 Connector for DC fan motor
9 880 Connector for four-way valve
10 S90 Connector for thermistor
11 S92 Connector for thermistor
12 893 Connector for thermistor
13 S201,8202 Connector for service monitor PCB
14 HL1, HN1 Connector for terminal board (power supply)
15 E1,E2 Connector for ground wire
16 U VW Connector for compressor
17 FU1, FU2 Fuse (3.15A, 250 V)
18 FU3 Fuse (30 A, 250 V)
19 V2,V3,V401 Varistor

P DAIKIN
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Service Monitor Board

SW3

(Wire error
check switch)

SW1
(Forced
operation switch)

P DAIKIN

SW2
(Forced
operation mode)

(Night Quiet
Mode Setting)

Red Lights for
fault indication

‘M2 D w2 w2 @ -X1301°

i
i

g ¢ o] -
' v*_ x -" " S d

SW4 (Priority room setting switch)

» Use Dip switches A,B, or C for 3MXS
» Use Dip switches A, B, C, or D for 4MXS
« Use Dip switches A, B, C, D or E for 4MXS

62

Flashing Green
Light (Normal)

Connection for D-Checker
* Hard wired or Bluetooth
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Indoor PCB picture

00 N O O A W N -

10

11
12
13
14
15

S1 Connector for DC fan motor

S21 Connector for controllers

S25 Connector for INTELLIGENT EYE

S32 Indoor heat exchanger thermistor

S41 Connector for swing motors

S46 Connector for display PCB

S47 Connector for signal receiver

H1,H2, H3, Connector for terminal strip

FG

JA Address setting jumper

JB Jumper for fan speed when thermo-off in cooling — cutting tumns
fan off

JC Jumper to disable auto restart

LEDA LED for service monitor (green)

FU1, FU2 Fuse (3.15A, 250 V

V1 Varistor

MR10 Magnetic Relay

P DAIKIN
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Indoor PCB picture

Room
temperature
thermistor

Connector for
control PCB

Indoor unit on/off

button (SW1)

PDAIKIN
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Expansion valve

= High pressure, high-temperature liquid refrigerant is cooled and changed to low-pressure, low-
temperature liquid refrigerant.

= |t reduces the pressure to bring the liquid refrigerant into a state that can easily evaporate even at a
low temperature.

Coill /

Refrigerant

Switching pulse: 0-480 pls.

P DAIKIN
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Electric Expansion Valve Check

1. Check if the EV connector is correctly connected
to the PCB

2. Turn the power off and on again, and check if the
EV generates a latching sound.

3. If the EV does not generate a latching sound in the
above step 2, disconnect the connector and check
the continuity using a multi-meter.

4. Check the continuity between the pins 1-6, 2-6, 3-6,

4-6 (For 5P connectors®).

= |f there is no continuity between the pins, the EV
coil is faulty.

9. If the continuity is confirmed in step3, the outdoor-
unit PCB (main PCB) is faulty.

* Check method depends on valve type, so please
refer to the “Service Manual’.

* Latching sound is different depending on the valve.
P DAIKIN
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1

Connector : 5Pin Connector : 6Pin

% '2 Harness: 5P Harness: 5P
Wé ®)

- 1 345 12 34 56
{ 1-5 1-6
2-5 2-6
Check 3.5 Check 3.6
4-5 4-6

Connector : 6Pin

@mj Harness: 6P

‘ >
N\ 123456

6 3 {5'

Check
6 3
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Expansion Valve Plugs

P DAIKIN

67 © 2022 Daikin Comfort Technologies North America, Inc



Resistance Checks

= Example of good test on a Multi-port.

P DAIKIN
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1-5, 3-5, 2-5, 4-5

WHITE RED BLU

ROOM A ROOMB ROOM C ROOMD
1 S20 5 1 821 &5 1 S22 5 1 823 5§
PPPQPQY| |1PPPPQ| |DPPPQ| |DPPQQ
et e T T
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Testing the Expansion Valve

= With the power of Remove the EEV magnet
= Replace it with the manual magnet tool
= Manually drive the valve closed and open

= You will feel the valve stop at the fully open position and you will feel the valve ticking in the fully
closed position

P DAIKIN
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Fan Types

= Various types of fans are used depending on the unit type, operation noise, space, etc.

Propeller fan
A
Cgm= " %

.' ' @

Cross flow fan

e.g.: Outdoor unit (standard)

Turbo fan {

e.g.: Duct connected type

P DAIKIN

71 ®© 2022 Daikin Comfort Technologies North America, Inc.



Fan Motor plugs
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7 Pin Fan Motor test example

Pins 1-4 1 MQ or more
Pins 2-4 100 kQ or more
Pins 3-4 100 Q or more
Pins 4-7 100 kQ or more

w
3

B
"200v23

\'\
-
n
>
r:

,_
L

Z5C
—O T REP M1F
ol g0 M
Of——BRN L
OF——WHT
S70
PDAIKIN
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8 pin fan motor test

Fan motor test for FFQ

Check the connection of connector.

Check motor power supply voltage output (pins 5 ~ 8).
Check motor control voltage (pins 5 ~ 4).

Check rotation command voltage output (pins 5 ~ 3).

o8 L

X20A

!

Motor power supply voltage (290 ~ 330 VDC)
Unused

Unused

GND

Motor control voltage (15 VDC)

Rotation command voltage (0 ~ 5 VDC)
Rotation pulse input

Unused (R24373)

[

ONONONONONONONG)

P DAIKIN
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7 pin fan motor test Example

Command voltage test

In step 2 you will need
power to the Printed Circuit
Board and a call for
heat/cool to get the voltages

In step S turn off power,
measure VDC until below
90 volts, replace motor
connector and apply power

Check No.16

%

S L

<Outdoor fan motor>

Make sure that the voltage of 320 * . V is applied.

1. Set operation off and power off, Disconnect the connector S70.

Check that the voltage between the pins 4 - 7 1s 320 VDC.

Check that the control voltage between the pins 3- 4 is 15 VDC.

Check that the rotation command voltage between the pins 2-4is 0~ 15 VDC.

Keep operation off and power off. Connect the connector S70.

Check whether 4 pulses (0 ~ 15 VDC) are input at the pins 1 - 4 when the outdoor fan motor is
rotated 1 tum by hand.

When the fuse is melted, check the outdoor fan motor for proper function.

If NG in step 2 — Defective PCBE  — Replace the outdoor unit PCB (main PCB).
If NG in step 4 — Defective Hall IC  — Replace the outdoor fan motor.
If OK in both steps 2 and 4 — Heplace the outdoor unit PCB (main PCB)
PCA
s70 ]
|
O« Actual rosation pulse input (0 - 15 VDC)

Rotation command voltage (0 - 15 VDC)
Control voltage 15 VDC

oo
¥ ¥

’oo
v

N O ;A U -
———
OI |

320VDC

R21120)
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3 pin Outdoor unit Rotation pulse test

Fan motor for 5SMXS and 4MXL outdoor unit

= Manually rotate the outdoor fan motor and check if 4 pulses of sinusoidal voltage are detected
between pins 1-2 and then pins 2-3.

S70
3|0 U (red)
2 | O V (white)
1|0 W (black)

P DAIKIN
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Four-Way Valve .

= The four-way valve changes the direction of the refrigerant flow.

ATEHY

the valve moves to right or left.

Solenoid Coil

(Cooling: Coil OFF)

: (Heating: Coil ON)
Refrlgerant 7 LI ﬁ L
D= | @ =
: —s ® _ =
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Example Four-way valve test

o e s e .
1

N CASE OF |

: HEAT PUMP TYPE :

E

Check No. 13

<

| Tum off the power. Then, turn on
the power to restart the system

|
I
|
l |
» Four wanalve coil I
g

Start heating operation Cooling/Dry/Defrost: Not energized
N | Heating: energized
]

I b ) — —
N
_— otage 3t 508 - 230~__NO QOO

~_ VAC with compressor * Replace the outdoor unit
on? (Fig. 1) _—" PCB (main PCB) 1 3

o S80
Disconnect the four way valve coil

from the connector and check the
continuity.

— Four way \\\ NO

/
valve coil resistance at * Replace the four way valve
\ 1000 ~ 2000 Q? _— conp i

YES

&
-
-
-
»
-
L

Replace the four way valve

(R21936)

P DAIKIN
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Four way valve Test Example

Disconnect the four way valve coil
from the connector and check the
continuity.

'

Four way
valve coil resistance at
1000 ~ 2000 Q7?

NO

* Replace the four way valve
coil.

P DAIKIN
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Compressor

= The compressor acts as a pump to circulate the refrigerant. Blade (vane)

= |t suctions the low-temp., low-pressure refrigerant gas sent

Compression chamber l Suction chamber
from the evaporator.

= And compresses it to a pressure that can be easily
condensed by the condenser. Roller

Crank shaft

Plan view of the structure

Examples of problems with Compressor
B Motor/coil part: Wiring break, startup error, motor burnout, insulation failure
® Sliding part: Insufficient compression, startup error, abnormal noise

P DAIKIN
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Compressor insulation resistance test .

= An insulation resistance tester, commonly known as a “megger” is a tool that can measure the
insulation of the compressor motor windings. This will help to determine the reliability of the
compressor. This is a third-party tool that can be purchased in the field.

P DAIKIN
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Compressor insulation resistance test

= Refer to the operation manual 5. Measuring the Insulation Resistance

that was supplied with your
megger. Always follow 1. Before Connecting the Probes

manufacture's recommendations
for proper use

~ /\ WARNING

 Turn off the power to the measured object before connecting the
probes or measuring insulation resistance.

» Electrical charges may be present in the cables attached to
or metal of the electrical equipment being tested. Verify that
the equipment is free from electrical charges before connecting

the testing terminals.

2. Connecting the Earth Probe
« Securely connect the earth probe to the measured object’s

ground line (if the measured object is not grounded, this

process may be omitted).

3. Connecting the Line Probe
+ Bring the line probe into contact with the measured object,

and then press the MEAS key. The pointer indicates the insu-
lation resistance of the measured object.
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Compressor insulation resistance test

- Note

During measurement, exercise care to prevent the leadwire of
the line probe from coming into contact with the ground, floor or
any other object. Not observing this precaution may result in

a failure to measure the correct insulation resistance.

4. After Measurement

~ /A\\ WARNING

« Immediately after measurement, electrical charges resulting from
the applied testing voltage may remain present in the probes or
measured object.

» The tester, therefore, is designed to automatically begin
discharging electricity upon completion of measurement. Verify
that the ALARM LED turns off when discharging is complete.

P DAIKIN
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Compressor insulation resistance test

= Connect the earth lead from the Megger to a proper ground

* Place the line lead off of Megger to each terminal of the
compressor and engage tool. This will give you the Mohm (Mega
Ohm) reading for each terminal.

= Any reading under 1Mohm and the compressor has failed

P DAIKIN
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Compressor test

= Test resistance between U and V, W and V, and W and U. They should all have the same resistance.

P DAIKIN
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Outdoor unit thermistors

S ZIZE|B
RIT RIOT RHT RI2T
<@ oo { S
= F F =
8 8 8 8 (0000 QO O
x x x
x > N
<GAS PIPE> @|5|a
. Ji
[0 000 QO QOO Of e, t ([t ([t
RIT RAT RIT
(e8] C 8 % 0<:
£ % S 3
RIT ROT R - g8 e
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Indoor unit thermistors

Back of PCB
P '

1
532 [®

SIGNAL
RECEIVER

P DAIKIN
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Thermistor Resistance Table

= As the resistance increase the interpreted temperature decreases. As the resistance decrease the
interpreted temperature increases.

) R(25°C/77°F) =20 k€1, B = 3950 K
150

Thermistor temperature Resistance (kQ)
°C F Room temperature thermistor Other thermistors
-20 -4 734 197.8 - \
-15 5 57.0 148.2 4
-10 14 447 1121 0 \\
-5 23 35.3 85.60 M
0 32 28.2 65.93 ~~—
5 41 22.6 51.14 ® N e w dmi
10 50 18.3 39.99
0) R(25°C/TT°F) =10 k(L B = 3435 K

15 59 14.8 31.52 50
20 68 12.1 25.02

20.00
30 86 8.2 16.10 \

>
35 95 6.9 13.04 \
40 104 58 10.62 \
45 113 49 8.707 -
50 122 4.1 7.176 0 w e ® = s
' (R25°C( 77°F )= 10kQ), B=3435K) (R 25°C (77°F) = 20kQ), B=3950K )
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Troubleshooting thermistors

= Compare the measured resistance to the measured temperature 20 kKOhm thermistor

t:m;ﬁg’r‘e Type A Type B

% & | R@5°C/77°F) =20k | R(25°C/ 77°F) = 10kD2
B = 3950 K B = 3435 K

-20 ol 197.8 73.4

-15 5 148.2 57.0

-10 14 112.1 447

-5 23 85.60 35.3

0 32 65.93 282

5 41 51.14 226

10 50 39.99 18.3

15 59 31.52 14.8

20 68 25.02 12.1

25~ 77 | 2000 |

30 86 16.10 8.2

35 95 13.04 6.9

40 104 10.62 5.8

45 113 8.707 49

50 122 7.176 4.1

P DAIKIN
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Troubleshooting thermistors

= For soldered thermistors test across the thermistor solder spots

PDAIKIN
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PCB testing

Power Checks

= Check voltage at the two points to the right. This will be line
voltage coming from the disconnect.

= |[f there is no voltage check incoming power .

HL1 (BRN)

HN1 (BLU)

P DAIKIN

96 © 2022 Daikin Comfort Technologies North America, Inc



Y DAIKIN




	Slide 1: Daikin Ductless  Service & Troubleshooting
	Slide 2
	Slide 3: Agenda
	Slide 4: Tools
	Slide 5: Tools
	Slide 6: Service
	Slide 7: Agenda
	Slide 8: Temperature Control
	Slide 9: Temperature Control (cont'd)
	Slide 10: Frequency Principle
	Slide 11: Inverter Principle
	Slide 12: Program Dry Operation
	Slide 13: Automatic Operation
	Slide 14: Heating and Cooling mode
	Slide 16: PI control
	Slide 17: Thermistors
	Slide 18: Function of Thermistor
	Slide 20: Function of Thermistor (cont'd)
	Slide 22: Function of Thermistor (cont'd)
	Slide 24: Compressor Protection Function
	Slide 26: Discharge Pipe Temperature Control
	Slide 28: Input Current Control
	Slide 30: Freeze-up Protection Control
	Slide 32: Heating Peak-Cut Control
	Slide 34: Electronic Expansion Valve Control
	Slide 35: Target Discharge Pipe Temperature Control
	Slide 36: Electronic Expansion Valve Control
	Slide 38: Electronic Expansion Valve Control
	Slide 40: Agenda
	Slide 41: Transmission circuit
	Slide 42: Transmission circuit
	Slide 43: Insulation Resistance check
	Slide 44: Wire integrity check
	Slide 45: Stand-by or Energy Saving Relay
	Slide 46: MR30 Energy Saving Relay
	Slide 47: Transmission Circuit
	Slide 48: Power and communication voltage checks
	Slide 49: DC voltages checks
	Slide 50: Transmission Voltages
	Slide 51: Transmission Voltages
	Slide 52: Transmission Voltage Normal Conditions
	Slide 53: Transmission voltage with a failed PCB
	Slide 59: Agenda
	Slide 60:  Safety Check
	Slide 61:  PCB Identification
	Slide 62:  Service Monitor Board
	Slide 63: Indoor PCB picture
	Slide 64: Indoor PCB picture
	Slide 65: Expansion valve
	Slide 66: Electric Expansion Valve Check
	Slide 67: Expansion Valve Plugs
	Slide 68: Resistance Checks
	Slide 69:  Testing the Expansion Valve
	Slide 71: Fan Types
	Slide 72: Fan Motor plugs
	Slide 73:  7 Pin Fan Motor test example
	Slide 74: 8 pin fan motor test
	Slide 75:  7 pin fan motor test Example
	Slide 76: 3 pin Outdoor unit Rotation pulse test
	Slide 82: Four-Way Valve
	Slide 83:  Example Four-way valve test
	Slide 84:  Four way valve Test Example
	Slide 85: Compressor
	Slide 86: Compressor insulation resistance test
	Slide 87: Compressor insulation resistance test
	Slide 88: Compressor insulation resistance test
	Slide 89: Compressor insulation resistance test
	Slide 90: Compressor test
	Slide 91:  Outdoor unit thermistors
	Slide 92: Indoor unit thermistors
	Slide 93: Thermistor Resistance Table
	Slide 94:  Troubleshooting thermistors
	Slide 95:  Troubleshooting thermistors
	Slide 96:  PCB testing
	Slide 117

