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Introduction

1. Introduction
1.1 Safety Cautions

Cautions and
Warnings

B Be sure to read the following safety cautions before conducting repair work.

B The caution items are classified into “AWarning” and “ACaution“. The “AWarning”
items are especially important since they can lead to death or serious injury if they are not
followed closely. The “ACaution“ items can also lead to serious accidents under some
conditions if they are not followed. Therefore, be sure to observe all the safety caution items

described below.
B About the pictograms
A This symbol indicates an item for which caution must be exercised.
The pictogram shows the item to which attention must be paid.
O This symbol indicates a prohibited action.
The prohibited item or action is shown inside or near the symbol.

. This symbol indicates an action that must be taken, or an instruction.

The instruction is shown inside or near the symbol.

B After the repair work is complete, be sure to conduct a test operation to ensure that the
equipment operates normally, and explain the cautions for operating the product to the

customer

1.1.1 Caution in Repair

/!\ Warning

Be sure to disconnect the power cable plug from the plug socket before
disassembling the equipment for a repair.

Working on the equipment that is connected to a power supply can cause an
electrical shook.

If it is necessary to supply power to the equipment to conduct the repair or
inspecting the circuits, do not touch any electrically charged sections of the
equipment.

If the refrigerant gas discharges during the repair work, do not touch the
discharging refrigerant gas.
The refrigerant gas can cause frostbite.

When disconnecting the suction or discharge pipe of the compressor at the
welded section, release the refrigerant gas completely at a well-ventilated
place first.

If there is a gas remaining inside the compressor, the refrigerant gas or
refrigerating machine oil discharges when the pipe is disconnected, and it can
cause injury.

If the refrigerant gas leaks during the repair work, ventilate the area. The
refrigerant gas can generate toxic gases when it contacts flames.

The step-up capacitor supplies high-voltage electricity to the electrical
components of the outdoor unit.

Be sure to discharge the capacitor completely before conducting repair work.
A charged capacitor can cause an electrical shock.

Do not start or stop the air conditioner operation by plugging or unplugging the
power cable plug.

Plugging or unplugging the power cable plug to operate the equipment can
cause an electrical shock or fire.

<
\
o
A
O
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/!\ Caution

Do not repair the electrical components with wet hands.
Working on the equipment with wet hands can cause an electrical shock.

Do not clean the air conditioner by splashing water.
Washing the unit with water can cause an electrical shock.

Be sure to provide the grounding when repairing the equipment in a humid or
wet place, to avoid electrical shocks.

Be sure to turn off the power switch and unplug the power cable when cleaning
the equipment.
The internal fan rotates at a high speed, and cause injury.

Do not tilt the unit when removing it.
The water inside the unit can spill and wet the furniture and floor.

Be sure to check that the refrigerating cycle section has cooled down
sufficiently before conducting repair work.
Working on the unit when the refrigerating cycle section is hot can cause burns.

Use the welder in a well-ventilated place.
Using the welder in an enclosed room can cause oxygen deficiency.

e 06 VOV

1.1.2 Cautions Regarding Products after Repair

A Warning

Be sure to use parts listed in the service parts list of the applicable model and
appropriate tools to conduct repair work. Never attempt to modify the
equipment.

The use of inappropriate parts or tools can cause an electrical shock,
excessive heat generation or fire.

When relocating the equipment, make sure that the new installation site has
sufficient strength to withstand the weight of the equipment.

If the installation site does not have sufficient strength and if the installation
work is not conducted securely, the equipment can fall and cause injury.

Be sure to install the product correctly by using the provided standard
installation frame.

Incorrect use of the installation frame and improper installation can cause the
equipment to fall, resulting in injury.

For integral units
only

Be sure to install the product securely in the installation frame mounted on a
window frame.
If the unit is not securely mounted, it can fall and cause injury.

For integral units
only

Be sure to use an exclusive power circuit for the equipment, and follow the
technical standards related to the electrical equipment, the internal wiring
regulations and the instruction manual for installation when conducting
electrical work.

Insufficient power circuit capacity and improper electrical work can cause an
electrical shock or fire.
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A Warning

Be sure to use the specified cable to connect between the AHU and outdoor
units. Make the connections securely and route the cable properly so that there
is no force pulling the cable at the connection terminals.

Improper connections can cause excessive heat generation or fire.

When connecting the cable between the AHU and outdoor units, make sure
that the terminal cover does not lift off or dismount because of the cable.

If the cover is not mounted properly, the terminal connection section can cause
an electrical shock, excessive heat generation or fire.

Do not damage or modify the power cable.

Damaged or modified power cable can cause an electrical shock or fire.
Placing heavy items on the power cable, and heating or pulling the power cable
can damage the cable.

Do not mix air or gas other than the specified refrigerant (R-410A) in the
refrigerant system.

If air enters the refrigerating system, an excessively high pressure results,
causing equipment damage and injury.

If the refrigerant gas leaks, be sure to locate the leak and repair it before
charging the refrigerant. After charging refrigerant, make sure that there is no
refrigerant leak.

If the leak cannot be located and the repair work must be stopped, be sure to
perform pump-down and close the service valve, to prevent the refrigerant gas
from leaking into the room. The refrigerant gas itself is harmless, but it can
generate toxic gases when it contacts flames, such as fan and other heaters,
stoves and ranges.

When replacing the coin battery in the remote controller, be sure to disposed
of the old battery to prevent children from swallowing it.
If a child swallows the coin battery, see a doctor immediately.

A Caution

Installation of a leakage breaker is necessary in some cases depending on the
conditions of the installation site, to prevent electrical shocks.

Do not install the equipment in a place where there is a possibility of
combustible gas leaks.
If a combustible gas leaks and remains around the unit, it can cause a fire.

Be sure to install the packing and seal on the installation frame properly. For integral units
If the packing and seal are not installed properly, water can enter the room and | only
wet the furniture and floor.

1.1.3 Inspection after Repair

A Warning

Check to make sure that the power cable plug is not dirty or loose, then insert
the plug into a power outlet all the way.
If the plug has dust or loose connection, it can cause an electrical shock or fire.

If the power cable and lead wires have scratches or deteriorated, be sure to
replace them.

Damaged cable and wires can cause an electrical shock, excessive heat
generation or fire.

Do not use a joined power cable or extension cable, or share the same power
outlet with other electrical appliances, since it can cause an electrical shock,
excessive heat generation or fire.
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A Caution

Check to see if the parts and wires are mounted and connected properly, and
if the connections at the soldered or crimped terminals are secure.

Improper installation and connections can cause excessive heat generation,
fire or an electrical shock.

If the installation platform or frame has corroded, replace it.
Corroded installation platform or frame can cause the unit to fall, resulting in

injury.

Check the grounding, and repair it if the equipment is not properly grounded.
Improper grounding can cause an electrical shock.

Be sure to measure the insulation resistance after the repair, and make sure
that the resistance is 1 Mohm or higher.
Faulty insulation can cause an electrical shock.

Be sure to check the drainage of the AHU after the repair.
Faulty drainage can cause the water to enter the room and wet the furniture

and floor.

1.1.4 Using Icons

Icons are used to attract the attention of the reader to specific information. The meaning of each

icon is described in the table below:

1.1.5 Using Icons List

Icon Type of Description
Information
Note A “note” provides information that is not indispensable, but may
nevertheless be valuable to the reader, such as tips and tricks.
Note:
Caution A “caution” is used when there is danger that the reader, through
& incorrect manipulation, may damage equipment, loose data, get
Caution an unexpected result or has to restart (part of) a procedure.

& Warning

Warning A “warning” is used when there is danger of personal injury.

specific topic.

Reference | A “reference” guides the reader to other places in this binder or
in this manual, where he/she will find additional information on a
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1. Model Names of Outdoor Unit, Control Box and
Expansion Valve Kit
1.1 Outdoor Units

Outlook

&
i
i
I
i
i
I
|1
=|
||
i
1

Model name

Series Model Name Power Supply
Inverter Heat Pump ERQ 125A 200A 250A W1B

W1: 3 phase 380~415V, 50Hz

2 General Information
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1.2 Control Box

Outlook

=

DAIKIN

Model name We distinguish 3 types of control boxes:
B EKEQD: Z-control
B EKEQF: W-, X-,Y-control
B EKEQM: Z-control (only with VRV outdoor unit, no ERQ)

Control type W

Control of capacity by means of external device (DDC controller).

Control type X

Control of refrigerant temperature by means of external device (DDC controller).

Control type Y

Control of evaporation and condensing temperature (T, T.) by Daikin control (no DDC needed).
Control type Z

Control of air temperature (T or T,) by Daikin control (no DDC needed).

Legend:

Ty Discharge air control

Ts Suction air control

T, Room air control

Te Evaporating temperature control
Te Condensing temperature control
AHU Air handling unit

DDC Digital controller

General Information 3
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1.3 Expansion Valve Kit

Outlook

Model name

T

Expansion valve kit installation drawing:

Limits for outdoor unit (expansion valve kit).

Outdoor unit (class) EKEXV kit
125 EKEXV63~140
200 EKEXV100~250
250 EKEXV125~250

Depending on the heat exchanger, a connectable EKEXV (expansion valve kit) must be

selected to these limitations.

Allowed heat exchanger volume (dm3) Allowed heat exchanger capacity (kW)
EKEXYV class Minimum Maximum Minimum Maximum
63 1.66 2.08 6.3 7.8
80 2.09 2.64 7.9 9.9
100 2.65 3.30 10.0 12.3
125 3.31 412 124 15.4
140 413 4.62 15.5 17.6
200 4.63 6.60 17.7 24.6
250 6.61 8.25 247 30.8

Saturated suction temperature (SST) = 6°C, SH (superheat) = 5 K, air temperature = 27°C DB /

19°C WB.

General Information
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2. Combination Table

Control box Expansion valve kit
Outdoor unit EKEQDCBV3 | EKEQFCBV3 | EKEXV63 | EKEXV80 [ EKEXV100 | EKEXV125 [ EKEXV140 | EKEXV200 | EKEXV250
three | ERQ125 P P P P P P P - -
phase I'ep 200 P P - - P P P P B
ERQ250 P P - - - P P P P
Heat pump

P: Pair: Combination depending on AHU heat exchanger volume and capacity.

Allowed heat exchanger Allowed heat exchanger
capacity - COOLING(kW) capacity - HEATING(kW)
Minimum Maximum Minimum Maximum
Cap EKEXV50 5,0 6,2 5,6 7,0
class
EXV EKEXV63 6,3 7,8 71 8,8
EKEXV80 7,9 9,9 8,9 111
EKEXV100 10,0 12,3 11,2 13,8
EKEXV125 12,4 15,4 13,9 17,3
EKEXV140 15,5 17,6 17,4 19,8
EKEXV200 17,7 24,6 19,9 27,7
EKEXV250 24,7 30,8 27,8 34,7
EKEXV400 354 49,5 39,8 55,0
EKEXV500 49,6 61,6 55,1 69,3
Cooling saturated suction temp. (SST) =6°C  Heating saturated suction temp. (SST) = 46°C
Air temperature = 27°C DB/ 19°C WB Air temperature = 20°C DB
Superheat (SH) =5 K Subcool (SC) =3 K

General Information 5
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1. Specifications
1.1 Outdoor Units

Heat Pump 50Hz Standard Series ERQ 125/200/250 A7W1B

TECHNICAL SPECIFICATIONS ERQ125A7W1B ERQ200A7W1B ERQ250A7W1B
Nomin_al Cooling kW 14,0 22,4 28,0
capacity Heating kW 16,0 25,0 315
COP Cooling 3,98 4,29 3,77
Heating 4,00 4,50 4,09
Capacity range HP 5 8 10
Nominal input | Cooling kW 3,52 5,22 7,42
Heating kw 4,00 5,56 7,70
PED category 2
Casing Colour Daikin white
Material Painted galvanised steel
Dimensions Unit Height mm 1680
Width mm 635 930
Depth mm 765
Packing Height mm 1855
Width mm 796 1055
Depth mm 860
Weight Unit kg 159 187 240
Packed unit kg 182 217 273
Packing Carton kg 3,8 4,02
information  [\y oy kg 19,15 20,85
Plastic kg 0,215 0,265
Heat Specifications | Length mm 1483 1778
exchanger Nr of rows 54
Fin pitch 2
Nr of passes 8 18
Face area |m? 1,762 2,112
Nr of stages 2
Empty tubeplate 0
hole
Tube type HI-XSS (8)
Fin Type Non-symmetric waffle louvre
Treatment Hydrophylic and anti corrosion resistant
Fan Type Propeller
Quantity 1
Air flow rate | Cooling m3/min 95 171 185
(nominal at Heating m3/min 95 171 185
External static pressure Pa 78 Pa in high static pressure
Discharge direction Vertical
Motor Quantity 1
Model Brushless DC
Speed rpm
Output w 350 750
Speed
(nominal) |rpm
Cooling
Speed rpm
(nominal)
Heating
Compressor | Quantity 2
Motor Quantity 1
Model Inverter
Speed rpm 6300 7980 6300
g"ﬁgﬂt kW 2.8 38 12
Type Hermetically sealed scroll compressor
Crancase W s
Quantity 1
Model ON - OFF
Speed rpm 2900
b ™
Type Hermetically sealed scroll compressor
Crankcase W 3
8 Specifications
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Specifications

TECHNICAL SPECIFICATIONS ERQ125A7W1B ERQ200A7W1B ERQ250A7W1B
Operation Cooling Min °CDB -5
range Max °CDB 43
Heating Min °CWB -20
Max °CWB 15
Sound level | Sound power dBA 72 78
(nominal) Sound pressure dBA 54 57 | 58
Refrigerant Type R-410A
Charge kg 6,2 7.7 | 8.4
Control Electronic expansion valve
Nr of circuits 1
Refrigerant oil | Type Synthetic (ether) oil
Charged volume [ 1,7 2,1 43
Piping Liquid Type Brazing connection
connections Diameter
(OD) |mm 9,52
Gas Type Brazing connection
(Dc‘)"i‘)f;‘eter |mm 15,9 | 19,1 | 222
Discharge gas | Type
(D(l)aDrr)1eter |mm
Drain Quantity
(D(l)aDrr)1eter |mm
Heat insulation Both liquid and gas
Max total length |m 55
Defrost method Reversed cycle
Defrost control Sensor for outdoor heat exchanger temperature
Capacity control method Inverter controlled
Capacity control [%] ~100
Safety devices High pressure switch
Fan driver overload protector
Overcurrent relay
Inverter overload protector
PC board fuse
Standard Item Installation manual
accessories Quantity 1
Standard Item Operation manual
accessories Quantity 1
Standard ltem Connection pipes
accessories Quantity 4
Notes Nominal cooling capacities are based on: indoor temperature: 27°CDB/19°CWB, outdoor temperature: 35°CDB,
equivalent refrigerant piping: 7,5m, level difference: Om.
Nominal heating capacities are based on: indoor temperature: 20°CDB, outdoor temperature: 7°CDB/6°CWB,
equivalent refrigerant piping: 7,5m, level difference: Om.
Sound power level is an absolute value that a sound generates.
Sound pressure level is a relative value, depending on the distance and acoustic environment. For more details,
please refer to sound level drawings.
Sound values are measured in a semi-anechoic room.
ELECTRICAL SPECIFICATIONS ERQ125A7W1B ERQ200A7W1B ERQ250A7W1B
Power supply |Name W1
Phase 3N~
Frequency Hz 50
Voltage \ 400
Current Nominal Cooling A 5,1 7,5 11,3
running -
current (RLA) |Heating A 58 8,2 1,1
Starting current (MSC) A 74
Zmax Q - 0,27
Minimum Ssc value kVA - 889 842
Min circuit amps (MCA) A 11,9 18,5 21,6
Max fuse amps (MFA) A 16 25
;I:lpctflclzz\)/ercurrent amps A 15,6 16,5 315
Full load amps (FLA) A 0,4 0,7 0,9
Voltage range \ 400 +10%
Wiring For power Quantity 5
connections | supply Remark Earth wire included
For Quantity 2
connection
with indoor Remark F1-F2

Power supply intake

Both AHU and outdoor unit

Specifications
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ELECTRICAL SPECIFICATIONS ERQ125A7W1B ERQ200A7W1B ERQ250A7W1B

Notes (1) European/international technical standard setting the limits for voltage changers, voltage fluctuations and flicker in public low-voltage supply systems for
equipment with rated < 75A.

(2) European/international technical standard setting the limits for harmonic currents produced by equipment connected to public low-voltage system with
input current > 16A and < 75A per phase.

(3) Short-circuit power.

(4) System impedance.

Notes:

- MFA is used to select the circuit breaker and the ground fault circuit interrupter (earth
leakage circuit breaker).

- MSC means the maximum current during start up of the compressor.
- Maximum allowable voltage range variation between phases is 2%.

- RLA is based on following conditions: indoor temperature: 27°CDB/19°CWB, outdoor
temperature: 35°CDB.

- Select wire size based on the value of MCA or TOCA.
- TOCA means the total value of each OC set.

- Voltage range: units are suitable for use on electrical systems where voltage supplied
to unit terminal is not below or above listed range limits.

- FLA means the full load amps of the fan motor.

- In accordance with EN/IEC 61000-3-11 (1), respectively EN/IEC 61000-3-12 ), it may
be necessary to consult the distribution network operator to ensure th?t the equipment
is connected only to a supply with Zsys @ < Zmax, respectively Ssc ©)> minimum Ssc
value.

10 Specifications
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1. Refrigerant Circuit
ERQ 125 A7TW1B

1.1

No. in
refrigerant . .
system Symbol Name Maijor Function
diagram
Inverter compressor is operated on frequencies between 52Hz and 188Hz by using
A MAC | Inverter compressor (INV) Lh;e:_r;\t/:(riter. The number of operating steps is as follows when Inverter compressor is
RXYQ5P: 18 steps
Since the system is of air heat exchanging type, the fan is operated at 9-step rotation
D M1F | Inverter fan speed by using the inverter.
Y1E Electronic expansion valve While in heating operation, Pl control is applied to keep the outlet superheated degree
(Main: EV1) of air heat exchanger constant.
G Y1S | Solenoid valve (Hot gas: SVP) | Used to prevent the low pressure from transient falling.
J Y2S | Solenoid valve (Oil return: SVO) | Used to return oil from the accumulator to the compressor.
. . Used to cool the compressor by injecting refrigerant when the compressor discharge
K Y4S | Solenoid valve (Injection) SVT temperature is high.
M Y3S |4-way valve Used to switch the operation mode between cooling and heating.
N S1NPH | High pressure sensor Used to detect high pressure.
O S1NPL | Low pressure sensor Used to detect low pressure.
: In order to prevent the increase of high pressure when a malfunction occurs, this
P S1PH SOPmpressure switch (For INV switch is activated at high pressure of 4.0 MPa or more to stop the compressor
pressor) :
operation.
This valve opens at a pressure of 4.0 MPa for prevention of pressure increase, thus
T — Pressure regulating valve 1 resulting in no damage of functional parts due to the increase of pressure in
transportation or storage.
. . Used to return the refrigerating oil separated through the oil separator to the
w Capillary tube compressor.
1 R1T | Thermistor (Outdoor air: Ta) | Used to detect outdoor temperature, correct discharge pipe temperature, and others.
2 R2T | Thermistor (Suction pipe: Ts) |Used to detect suction pipe temperature.
3 R3T Thermistor (INV discharge Used to detect discharge pipe temperature, make the temperature protection control of
pipe: Tdi) compressor, and others.
4 RAT Thermistor (Heat exchanger | Used to detect liquid pipe temperature of air heat exchanger, determine defrosting
deicer: Tb) operation, and others.
5 R6T | Thermistor (Liquid pipe TI) Used to detect liquid pipe temperature.
6 R7T Thermistor (Accumulator inlet | Used to detect gas pipe temperature at the accumulator inlet. Keep the suction
Ts1) superheated degree constant in heating operation, and others.
12 Refrigerant Circuit
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Refrigerant Circuit

ERQ 125 A7TW1B
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1.2 ERQ 200 A7W1B

No. in
refrigerant . :
system Symbol Name Major Function
diagram
Inverter compressor is operated on frequencies between 52Hz and 266Hz by using
the inverter, while Standard compressor is operated with commercial power supply
A M1C | Inverter compressor (INV) only. The number of operating steps is as follows when Inverter compressor is
operated in combination with Standard compressor.
RXYQ8P: 24 steps
Since the system is of air heat exchanging type, the fan is operated at 9-step rotation
D M1F | Inverter fan speed by using the inverter.
E Y1E Electronic expansion valve While in heating operation, Pl control is applied to keep the outlet superheated degree
(Main: EV1) of air heat exchanger constant.
F Y2E Electronic expansion valve PI control is applied to keep the outlet superheated degree of subcooling heat
(Subcool: EV2) exchanger constant.
G Y1S | Solenoid valve (Hot gas: SVP) [ Used to prevent the low pressure from transient falling.
J Y2S | Solenoid valve (Oil return: SVO) | Used to return oil from the accumulator to the compressor.
M Y3S |4-way valve Used to switch the operation mode between cooling and heating.
N S1NPH | High pressure sensor Used to detect high pressure.
O S1NPL | Low pressure sensor Used to detect low pressure.
: In order to prevent the increase of high pressure when a malfunction occurs, this
P S1PH HP pressure switch (For INV switch is activated at high pressure of 4.0 MPa or more to stop the compressor
compressor) operation.
‘ This valve opens at a pressure of 4.0 MPa for prevention of pressure increase, thus
T — Fl_rieisiéjrei rg)gulatlng valve resulting in no damage of functional parts due to the increase of pressure in
quid pip transportation or storage.
_ : Used to subcool liquid refrigerant from the electronic expansion valve (cooling) or
\% Subcooling heat exchanger AHUs (heating).
o ; Used to return the refrigerating oil separated through the oil separator to the INV
w Capillary tube compressor.
1 R1T | Thermistor (Outdoor air: Ta) Used to detect outdoor temperature, correct discharge pipe temperature, and others.
2 R2T | Thermistor (Suction pipe: Ts) |Used to detect suction pipe temperature.
3 R3T Thermistor (INV discharge Used to detect discharge pipe temperature, make the temperature protection control of
pipe: Tdi) compressor, and others.
4 RAT Thermistor (Heat exchanger | Used to detect liquid pipe temperature of air heat exchanger, determine defrosting
deicer: Tb) operation, and others.
: : Used to detect gas pipe temperature on the evaporation side of subcooling heat
5 R5T Thermistor (Subc_oo!lng heat exchanger, keep the superheated degree at the outlet of subcooling heat exchanger
exchanger gas pipe: Tsh) constant, and others.
Thermistor (Receiver outlet . PP
6 R6T liquid pipe: TI) Used to detect receiver outlet liquid pipe temperature.
: ; Used to detect gas pipe temperature at the accumulator inlet. Keep the suction
7 R7T [ Thermistor (Accumulator inlet) superheated degree constant in heating operation, and others.
14 Refrigerant Circuit




ESIiEN09-06 A

Refrigerant Circuit

ERQ 200 A7W1B
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1.3 ERQ 250 A7W1B

No. in
refrigerant . :
system Symbol Name Major Function
diagram
A M1C | Inverter compressor (INV) Inverter compressor is operated on frequencies between 52Hz and 210Hz by using
the inverter, while Standard compressor is operated with commercial power supply
Standard compressor 1 only. The number of operating steps is as follows when Inverter compressor is
B M2C | (sTD1) operated in combination with Standard compressor.
RXYQ10, 12P: 37 steps
Since the system is of air heat exchanging type, the fan is operated at 9-step rotation
D M1F | Inverter fan speed by using the inverter.
E Y1E Electronic expansion valve While in heating operation, PI control is applied to keep the outlet superheated degree
(Main: EV1) of air heat exchanger constant.
F Y2E Electronic expansion valve PI control is applied to keep the outlet superheated degree of subcooling heat
(Subcool: EV3) exchanger constant.
G Y1S | Solenoid valve (Hot gas: SVP) [ Used to prevent the low pressure from transient falling.
J Y2S | Solenoid valve (Oil return: SVO) | Used to return oil from the accumulator to the compressor.
M Y3S |4-way valve Used to switch the operation mode between cooling and heating.
N S1NPH | High pressure sensor Used to detect high pressure.
O S1NPL | Low pressure sensor Used to detect low pressure.
p S1PH HP pressure switch (For INV . . . .
compressor) In order to prevent the increase of high pressure when a malfunction occurs, this
- switch is activated at high pressure of 4.0 MPa or more to stop the compressor
Q gopH | HP pressure switch (For STD | operation.
compressor 1)
‘ This valve opens at a pressure of 4.0 MPa for prevention of pressure increase, thus
U — Fl_rieisiéjrei rg)gulatlng valve resulting in no damage of functional parts due to the increase of pressure in
quid pip transportation or storage.
: Used to subcool liquid refrigerant from the electronic expansion valve (cooling) or
\% — Subcooling heat exchanger AHUs (heating).
. : Used to return the refrigerating oil separated through the oil separator to the INV
w Capillary tube compressor.
. : Used to return the refrigerating oil separated through the oil separator to the STD1
X Capillary tube compressor.
1 R1T | Thermistor (Outdoor air: Ta) | Used to detect outdoor temperature, correct discharge pipe temperature, and others.
2 R2T | Thermistor (Suction pipe: Ts) |Used to detect suction pipe temperature.
Thermistor (INV discharge
3 R3MT | o o . . .
pipe: Tdi) Used to detect discharge pipe temperature, make the temperature protection control of
Thermistor (STD1 discharge | compressor, and others.
4 R32T | pipe: Tds1)
5 RAT Thermistor (Heat exchanger | Used to detect liquid pipe temperature of air heat exchanger, determine defrosting
deicer: Tb) operation, and others.
: : Used to detect gas pipe temperature on the evaporation side of subcooling heat
6 R5T Z)Tgr:?rlmmg: (gsjbciog.h[l\_%r?)eat exchanger, keep the superheated degree at the outlet of subcooling heat exchanger
ger gas pipe: constant, and others.
7 R6T | Thermistor (Liquid pipe: TI) Used to detect liquid pipe temperature.
. : Used to detect gas pipe temperature at the accumulator inlet. Keep the suction
8 R7T | Thermistor (Accumulator inlet) superheated degree constant in heating operation, and others.
16 Refrigerant Circuit
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Refrigerant Circuit

ERQ 250 A7W1B
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Functional Parts Layout
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2. Functional Parts Layout

2.1 ERQ125 A7TW1B

Plan
Accumulator ass'y
Heat exchanger
SOLENDID VALVE (ACCUMILATIR DIL. RETURN)
(Y25)
SOLENDID VALVE( INJECTION)
(v45)
4WAY VALVE
(¥38)
2
-
SOLENDID VALVE(HOT GAS BYPASS) &\ ZI_ AT W?Q_, | PRESSURE SWITCH
7S] . DR \\Cgr‘"(’ (HIGH PRESSURE PROTECTION)
By @»"}2}& 7 ‘5“' A (S1PH)
SIS LA
B R
PRESSURE SENSOR (LOW PRESS, )~ | T eert- — -S>
{SIeL) THERISTOR (W1C, DISCHARGE PIPE)
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Functional Parts Layout

2.2 ERQ 200 A7W1B
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Functional Parts Layout
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2.3 ERQ 250 A7W1B
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1. Function general
1.1  Symbol

Symbol Electric symbol Description or function

20351 Y3S Four way valve (Energize during heating)

DSH - Discharge pipe superheated degree

DSHi - Discharge pipe superheat of inverter compressor

DSHs - Discharge pipe superheat of standard compressor

EV - Opening of electronic expansion valve

EV1 Y1E Electronic expansion valve for main heat exchanger

EV2 Y2E Electronic expansion valve for sub-coolig heat exchanger

HTDi _ Value of INV compressor discharge pipe temperature (R31T) compensated with
outdoor air temperature

HTDs _ Value of STD compressor discharge pipe temperature (R32T, R33T) compensated
with outdoor air temperature

Pc S1NPH Value detected by high pressure sensor

Pe S1NPL Value detected by low pressure sensor

SH - Evaporator outlet superheat

SHS - Target evaporator outlet superheat

SVO Y2S Solenoid valve for oil return

SVP Y1S Solenoid valve for hot gas bypass

SVT Y4S Solenoid valve for injection

Ta R1T (A1P) Outdoor air temperature

Tb R4T Heat exchanger outlet temperature at cooling

Ts2 R2T Suction pipe temperature detected with the suction pipe thermistor (R2T)

Tsh R5T (-) Temperature detected with the subcooling heat exchanger outlet thermistor (R5T)

Tc - High pressure equivalent saturation temperature

TcS - Target temperature of Tc

Te - Low pressure equivalent saturation temperature

TeS - Target temperature of Te

Tfin R1T Inverter fin temperature

TI R6T Liquid pipe temperature detected with the liquid pipe thermistor (R6T)

Tp - Calculated value of compressor port temperature

Ts1 R7T Suction pipe temperature detected with the accumulator inlet thermistor

22 Function
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Function general

1.2 Operation Mode

AHU stop or
thermostat OFF

Operation mode
changeover

(After completion of
startup control)

Operation in L
stop mode

/Normal operation

« Compressor Pl control

- Motorized valve Pl control
« Protection control

No

AHU thermostat ON
Malfunction/Standby (Retry)
Y 2| Restart standby <
Pressure (< (Compressor stop)
equalization ’d
prior to startup A
Malfunction/
Standby
(Retry)
Y AHU stop or v
Startup control thermostat OFF > 5| Pump-down
- Cooling startup control residual
AHU thermostat ON operation
- Heating startup control |~ X y
A Malfunction/
Operation After completion of Standby (Retry) AHU stop or thermostat
mode startup control off (After completion of
changeover oil return or defrost
AHU stop or control)
thermostat OFF N
Heating ¢ -~ ™
Large capacity < _/
Cooling startup
Y
> in operation
Malfunction/
Standby (Retry)
e ™
; Yes
Oil return IN > Oil return operation
onditions are met,
\ ~,| Outdoor unit |
A rotation
Defrost IN conditions Yes ; DefrOSting operation
re met.
— /

Operation mode changeover
(after completion of oil return
or defrost control)

*

)
In the event AHU stops or the
thermostat turns OFF while in oil
return operation or defrosting
operation, pump-down residual
operation is performed on
completion of the oil return
operation or defrosting operation.

Function
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2. Basic Control
Normal Operation

2.1

2.1.1 List of Functions in Normal Operation

Electric Function of Functional Part
Part N symbol | ¢
art Name ymbol | Symbol) Normal Cooling Normal Heating

PI control, High pressure PI control, High pressure

. protection, Low pressure protection, Low pressure

Compressor (M1C, M2C) protection, Td protection, protection, Td protection,

INV protection, INV protection,
Outdoor unit fan (M1F) Cooling fan control Step 7 or 8
Four way valve 2051 (Y1R) OFF ON
Main motorized valve EV1 (Y1E) 480 pls PI control
Subcool heat exchanger
electronic expansion valve EV2 (Y2E) P1 control PI control

Energized when the system is set

Hot gas bypass valve Svp (Y18) OFF to low pressure control mode
Accumulator oil return valve | SVO (Y2S) ON ON

AHU actuator

Normal cooling

Normal heating

Fan

Thermostat ON unit

ON

ON

Stopping unit

OFF

OFF

24
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Basic Control

2.2 Compressor Pl Control
2.21 For Z-Control

Carries out the compressor capacity Pl control to maintain Te at constant during cooling
operation and Tc at constant during heating operation to ensure stable unit performance.

[Cooling operation]

Controls compressor capacity to adjust Teto Te:
achieve target value (TeS).

Te set value (Make this setting while in Setting TeS :
mode 2.)

Te setting
L M (Normal) H
(factory
setting)
3 6 9

[Heating operation]

Controls compressor capacity to adjust Tcto  Tc:
achieve target value (TcS).

Te set value (Make this setting while in Setting TcS :
mode 2.)

Tc setting
L M (Normal) H
(factory
setting)
43 46 49

2.2.2 For W-, X-, Y-Control

See chapter “Field Setting”.

Low pressure equivalent saturation
temperature (°C)

Target Te value
(Varies depending on Te setting, operating
frequency, etc.)

High pressure equivalent saturation
temperature (°C)

Target Tc value
(Varies depending on Tc setting, operating
frequency, etc.)

Function
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B Compressor Step Control

Compressor operations vary with the following steps.

Stand-alone installation

ERQ 125
T
1 52 Hz
2 56 Hz
3 62 Hz
4 68 Hz
5 74 Hz
6 80 Hz
7 88 Hz
8 96 Hz
9 104 Hz
10 110 Hz
11 116 Hz
12 124 Hz
13 132 Hz
14 144 Hz
15 158 Hz
16 166 Hz
17 176 Hz
18 188 Hz
Notes:

ERQ 200
T
1 52 Hz
2 56 Hz
3 62 Hz
4 68 Hz
5 74 Hz
6 80 Hz
7 88 Hz
8 96 Hz
9 104 Hz
10 110 Hz
11 116 Hz
12 124 Hz
13 132 Hz
14 144 Hz
15 158 Hz
16 166 Hz
17 176 Hz
18 188 Hz
19 202 Hz
20 210 Hz
21 218 Hz
22 232 Hz
23 248 Hz
24 266 Hz

1. INV : Inverter compressor

STD1 : Standard compressor 1

ERQ 250
SIEP 1 nv | sTD1
1 52Hz | OFF
2 56 Hz OFF
3 62 Hz OFF
4 68Hz | OFF
5 74 Hz OFF
6 80 Hz OFF
7 88Hz | OFF
8 96 Hz OFF
9 104 Hz OFF
10 110Hz | OFF
11 116 Hz OFF
12 124Hz | OFF
13 132 Hz OFF
14 144 Hz OFF
15 158 Hz | OFF
16 166 Hz OFF
17 176 Hz OFF
18 188 Hz | OFF
19 202 Hz OFF
20 210 Hz OFF
21 52 Hz ON
22 62 Hz ON
23 68 Hz ON
24 74 Hz ON
25 80 Hz ON
26 88 Hz ON
27 96 Hz ON
28 104 Hz ON
29 116 Hz ON
30 124 Hz ON
31 132 Hz ON
32 144 Hz ON
33 158 Hz ON
34 176 Hz ON
35 188 Hz ON
36 202 Hz ON
37 210 Hz ON

2. Depending on the operating conditions of compressors, the compressors may run in patterns
other than those aforementioned.
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2.3 Step Control of Outdoor Unit Fans

Used to control the revolutions of outdoor unit fans in the steps listed in table below, according
to condition changes.

STEP Fan revolutions (rpm)
No. ERQ 125 ERQ 200 ERQ 250
0 0 0 0
1 285 350 350
2 315 370 370
3 360 400 400
4 450 450 460
5 570 540 560
6 710 670 680
7 Cooling: 951 760 Cooling: 821
Heating: 941 Heating: 800
8 Cooling: 951 | Cooling: 796 | Cooling: 821
Heating: 941 | Heating: 780 | Heating: 800

*  Figures listed above are all those controlled while in standard mode, which vary when the

system is set to high static pressure or capacity precedence mode.

Function
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2.4 Outdoor Unit Fan Control in Cooling Operation

While in cooling operation, if the outdoor temperature is low, this mode provides high-pressure
control using the outdoor unit fan to retain appropriate liquid pressure, thus ensuring refrigerant
circulation rate to be supplied to AHU.

Pc<2.75MPa

Upper limit of fan

revolutions: Step 8

Pc>3.24MPa

Upper limit of outdoor unit|

fan revolutions

Step 7

Pl control
A 4 Lapse of 20 sec. P| control
-1stepon |—— P HOItd tthe +1 step on
outdoor unit fan g&{éggriﬁﬁ)gr‘] 4——joutdoor unit fan

Pl control

Lapse of 20 sec.

*For fan revolutions in each step,
refer to information on page 107.
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3. Special Control

3.1

Startup Control

This control is used to equalize the pressure in the front and back of the compressor prior to the startup of the
compressor, thus reducing startup loads. Furthermore, the inverter is turned ON to charge the capacitor.
In addition, to avoid stresses to the compressor due to oil return or else after the startup, the following control is made

and the position of the four way valve is also determined. To position the four way valve, the master and slave units

simultaneously start up.

3.1.1 Startup Control in Cooling Operation

——Thermostat ON

Pressure equalization

Startup control

model)

control prior to startup STEP1 STEP?2
52 Hz 124 Hz + OFF + OFF
Compressor 0Hz + OFF + OFF +2 steps/20 sec.
(until Pc - Pe>0.39MPa is achieved)

. Ta<20°C: OFF +1 step/15 sec. (when Pc>2.16MPa)
Outdoor unit fan STEP4 Ta>20°C: STEP4 | -1 step/15 sec. (when Pc<1.77MPa)
Four way valve (20S1) Holds OFF OFF
Main motorized valve (EV1) | O pls 480 pls 480 pls
Subcooling motorized valve
(EV2) (RXYQ8~) 0 pls 0 pls 0 pls
Hot gas bypass valve
(SVP) OFF OFF OFF
Accumulator oil return valve
(SVO) OFF OFF OFF
Injection (SVT) (RXYQ5P OFF OFF OFF

Ending conditions

A lapse of one minute

A lapse of 10 sec.

or| * A lapse of 130 sec.
e Pc - Pe>0.39MPa

3.1.2 Startup Control in Heating Operation

— Thermostat ON

Pressure equalization

Startup control

model)

control prior to startup STEP1 STEP?
52 Hz 124 Hz + OFF + OFF
Compressor 0 Hz + OFF + OFF +2 steps/20 sec.
(until Pc - Pe>0.39MPa is achieved)
Outdoor unit fan STEP4 STEPS8 STEPS8
Four way valve Holds ON ON
Main motorized valve (EV1) | 0 pls O pls O pls
Subcooling motorized valve
(EV2) (RXYQ8~) 0 pls Opls O pls
Hot gas bypass valve
(SVP) OFF OFF OFF
Accumulator oil return valve
(SVO) OFF OFF OFF
Injection (SVT) (RXYQ5P OFF OFF OFF

Ending conditions

A lapse of one minute

A lapse of 10 sec.

» A lapse of 130 sec.
OR| e Pc>2.70MPa
e Pc-Pe>0.39MPa

Function
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3.2 Oil Return Operation

In order to prevent the compressor from running out of oil, the oil return operation is conducted to recover oil flown out
from the compressor to the system side.

3.2.1 Oil Return Operation in Cooling Operation

[Start conditions]

Referring to the set conditions for the following items, start the oil return operation in cooling.

* Cumulative oil feed rate

« Timer setting (Make this setting so as to start the oil return operation when the initial cumulative operating time
reaches two hours after power supply is turned ON and then every eight hours.)
Furthermore, the cumulative oil feed rate is computed from Tc, Te, and compressor loads.

Outdoor unit actuator

Oil return preparation
operation

Oil return operation

Post-oil-return operation

Compressor

Take the current step as the
upper limit.

5 HP: 52 Hz
(— Low pressure constant
control)
Other model:
52 Hz + ON + ON
(— Low pressure
constait control)

Maintain number of
compressors in oil
return preparation
operation ON

Same as the “oil return
operation” mode.

Outdoor unit fan

Fan control (Normal cooling)

Fan control (Normal cooling)

Fan control (Normal cooling)

Four way valve

OFF

OFF

OFF

e HTdi>110°C

Main motorized valve (EV1) 480 pls 480 pls 480 pls
Subcooling motorized valve (EV2) SH control 0 pls 0 pls
Hot gas bypass valve (SVP) OFF OFF OFF
Accumulator oil return valve (SVO) |ON ON ON
e 3 min * 3 min.
Ending conditions 20 sec. or o Ts - Te<5°C or ¢ Pe<0.6MPa

AHU actuator

Cooling oil return operation

Fan

Thermostat ON unit

ON

Stopping unit

OFF
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3.2.2 Oil Return Operation in Heating Operation

Outdoor Unit Actuator

Oil return preparation
operation

Qil return operation

Post-oil-return operation

124 Hz + OFF + OFF

Compressor Upper limit control 176 Hz + ON + ON 2-steps increase/20sec.
till Pc - Pe>0.4 MPa

STEP7

Outdoor unit fan or OFF STEPS8
STEP8

Four way valve ON OFF ON

Main motorized valve (EV1) SH control — 480 pls 480 pls 55 pls

Subcooling motorized valve (EV2) SH control Opls Opls

Hot gas bypass valve (SVP) OFF OFF OFF

Accumulator oil return valve (SVO) |ON ON ON

Injection (SVT) (RXYQ5P model only) |OFF OFF OFF

Ending conditions 170 sec. or [: #sm-ir}'e<5°c

¢ 10 sec.
Or | o Pc-Pe>0.4MPa

AHU actuator

Heating oil return operation

Fan

Thermostat ON unit

Field setting

Stopping unit

OFF

Function
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3.3 Defrosting Operation

To defrost the outdoor unit heat exchanger while in Evaporator, the defrost operation is conducted to recover the

heating capacity.
[Start conditions]

Referring to the set conditions for the following items, start the defrosting operation.

* Heat transfer coefficient of the outdoor unit heat exchanger

* Heat exchange temperature (Tb)
* Timer (Set to two hours at minimum.)
Furthermore, the heat transfer coefficient of the outdoor unit Evaporator is computed from Tc, Te, and compressor

loads.
Outdoor unit actuator Defroosrt)eprr;?oanration Defrost operation Post Defrost operation
124 Hz + OFF + OFF
Compressor Upper limit control 176 Hz + ON + ON 2-steps increase/20sec.
till Pc - Pe>0.4 MPa
STEP7
Outdoor unit fan or OFF STEP8
STEPS8
Four way valve ON OFF ON
Main motorized valve (EV1) SH control — 480 pls 480 pls 55 pls
Subcooling motorized valve (EV2) 0 pls 0 pls 0 pls
Hot gas bypass valve (SVP) OFF OFF OFF
Accumulator oil return valve (SVO) |ON ON ON
Injection (SVT) (RXYQ5P model only) | OFF OFF OFF
Ending conditions 170 sec.

e 10 min.
or [- Tb>11°C

e 10 sec.
Or | o Pc-Pe>0.4MPa

* |n the case of multi-outdoor-unit system,

Master unit: Performs the operations listed in the table above.

Slave units: Operating units perform the operations listed in the table above.
Non-operating units perform the operations listed in the table above from the Defrost operation.
(Non-operating unit stops during “Defrost preparation operation”.)

* Actuators are based on RXYQ14~18P.

AHU actuator

During defrost

Fan

Thermostat ON unit

Field setting

Stopping unit

OFF
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3.4 Pump-down Residual Operation

3.4.1 Pump-down Residual Operation in Cooling Operation
If the liquid refrigerant stays in the Evaporator at the startup of a compressor, this liquid refrigerant enters the
compressor, thus resulting in diluted oil in the compressor and then degraded lubrication performance.

Consequently, in order to recover the refrigerant in the Evaporator while the compressor stops, the pump-down residual

operation is conducted.

Actuator Master unit operation
Compressor 124 Hz + OFF + OFF
Outdoor unit fan Fan control
Four way valve OFF
Main motorized valve (EV1) 480 pls
Subcooling motorized valve (EV2) O pls
Hot gas bypass valve (SVP) OFF
Accumulator oil return valve (SVO) ON
Ending conditions 5 min.

3.4.2 Pump-down Residual Operation in Heating Operation

Actuator Master unit operation
Compressor 124 Hz + OFF + OFF
Outdoor unit fan STEP7
Four way valve ON
Main motorized valve (EV1) 0 pls
Subcooling motorized valve (EV2) O pls
Hot gas bypass valve (SVP) OFF
Accumulator oil return valve (SVO) ON
Ending conditions 3 min.

Function
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3.5 Standby
3.5.1 Restart Standby

Used to forcedly stop the compressor for a period of 3 minutes, in order to prevent the frequent ON/OFF of the
compressor and equalize the pressure within the refrigerant system.

Actuator

Operation

Compressor

OFF

Outdoor unit fan

Ta>30°C: STEP4
Ta< 30°C: OFF

Four way valve Holds
Main motorized valve (EV1) 0 pls
Subcooling motorized (EV2) 0 pls
Hot gas bypass valve (SVP) OFF
Accumulator oil return valve (SVO) OFF
Injection (SVT) (ERQ 125 A7W1B model) OFF
Ending conditions 3 min.

3.5.2 Crankcase Heater Control
In order to prevent the refrigerant from melting in the compressor oil in the stopped mode, this mode is used to control

the crankcase heater.

Crankcase heater
OFF

Discharge pipe
temperature < 70°C

Crankcase heater

Discharge pipe
temperature > 75°C

ON
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3.6 Stopping Operation

3.6.1 When System is in Stop Mode (Normal operation stop)

This mode is used to define actuator operations when the system stops.

Actuator Operation
Compressor OFF
Outdoor unit fan OFF
Four way valve Holds
Main motorized valve (EV1) 0 pls
Subcooling motorized valve (EV2) 0 pls
Hot gas bypass valve (SVP) OFF
Accumulator oil return valve (SVO) OFF
Injection (SVT) (ERQ 125 model only) OFF
Ending conditions AHU thermostat is turned ON.

3.6.2 Stop due to Malfunction

In order to protect compressors, if any of the following items has an abnormal value, the system will make "stop with

thermostat OFF" and the malfunction will be determined according to the number of retry times.

ltem Judgment Criteria Malfunction Code
1. Abnormal low pressure level 0.07MPa E4
2. Abnormal high pressure level 4.0MPa E3
3. Abnormal discharge pipe temperature level | 135°C F3
4. Abnormal power supply voltage Reverse-phase power supply U1
5. Abnormal inverter current level 16.1A: 260 sec. L8
6. Abnormal radiator fin temperature level 93°C L4

Function
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4. Protection Control

4.1 High Pressure Protection Control

This high pressure protection control is used to prevent the activation of protection devices due
to abnormal increase of high pressure and to protect compressors against the transient

increase of high pressure.

[In cooling operation]

High pressure not limited

A
Pc>3.43MPa

INV upper limit frequency:
—» | 3-step down from current
compressor rps

¢ After 10 sec.

Pc: HP pressure sensor detection
value for each outdoor unit

INV upper limit rps = max

INV upper limit frequency:

p| 1-step up from current
compressor frequency

When occurring 3 times within

30 min., HPS is activated without high
pressure standby, thus outputting the
malfunction code “E3 7

Pc: HP pressure sensor detection
value for master unit

Pc>3.43MPa
Pc<3.24MPa
Current step maintained
Pc>3.55MPa
After 15 sec.
? After 10 sec.
STD compressor Pc>3.64MPa
» standby
High pressure standby -
[In heating operation]
High pressure not limited
A
Pc>3.10MPa
Pc<2.9MPa
System load down 1 steps
—p Yy p
¢ After 10 sec.
Pc>3.10MPa
Pc<3.0MPa
Current step maintained
Pc>3.49MPa
After 60 sec.
? Pc<2.52MPa
——| EV1 opening adjustment Pc>3.64MPa

(Reducing low pressure to make
high pressure lower.)

p| INV upper limit
rps: 1-step up

High pressure standby ----p>

When occurring 3 times within

30 min., HPS is activated without high
pressure standby, thus outputting the
malfunction code “E3”.
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4.2 Low Pressure Protection Control

This low pressure protection control is used to protect compressors against the transient
decrease of low pressure.

[In cooling operation]

Low pressure not limited

Pe: LP pressure sensor detection
value for master unit

Pe <0.34MPa

Pe >0.39MPa

Low pressure limited

v

All STD compressors

stop.

Pe <0.25MPa i

Hot gas SVP = OFF

Pe<0.15MPa Pe>0.30MPa

Unit: 52 Hz + OFF + OFF

Hot gas SVP = ON

Pe <0.07MPa

Low pressure standby

When occurring 4 times within 30 min.,
the malfunction code “E4 "is output.

>

[In heating operation]

Low pressure not limited

Pe: LP pressure sensor detection
value for outdoor unit

A
Hot gas SVP = OFF
Pe <0.17 MPa
Lo Pe >0.23 MPa Pe<0.12MPa Pe>0.17MPa
INV upper limit frequency: & E .
> 3-step down from current INV upper limit Hz = MAX
compressor frequency
# After 10 sec Hot gas SVP =ON
Pe <0.17 MPa
Pe >0.20 MPa —
Low pressure limited P INV upper limit frequency: 1-step
Pe <0.13 MPa < up from current compressor
After 15 sec. frequency
? After 10 sec.
—p 52 Hz+ OFF + OFF Pe <0.07 MPa
When occurring 4 times within 30 min.
Low pressure standby --- ’
P 4 > the malfunction code “E4 "is output.

Function
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4.3 Discharge Pipe Protection Control

This discharge pipe protection control is used to protect the compressor internal temperature
against a malfunction or transient increase of discharge pipe temperature.

[INV compressor]

Normal operation

HTdi : Value of INV compressor discharge pipe
temperature (Tdi) compensated with

HTdi>115°C 4 outdoor air temperature
' Tp>135°C Tp: Value of compressor port temperature
HTdi<100°C calculated by Tc and Te, and suction
INV upper limit frequency: Tp<110°C superheated degree.

——p| 1-step down from current
compressor rps

¢ After 30 sec.

or HTdi>115°C
Tp>135°C .
HTdi<110°C
. _ Tp<125°C
HTdi>130°C In discharge pipe temp. P | INV upper limit frequency: 1-step up
HTdi>120°C protection control
from current compressor frequency
or for 90 sec. After 20 sec.
or more.
Tp>130°C
ERQ 125 A7: 52 Hz or HTdi>135°C
—— | Other models: HTdi>120°C for 10 min. or more.
INV62 Hz + OFF + OFF
Discharge pipe ) When occurring 3 times within 100 minutes,
temperature standby (for a the malfunction code “F3”is output.
period of 10 minutes)
[STD compressor]

HTds: Value of STD compressor discharge
pipe temperature (Tds) compensated
with outdoor air temperature

Tp: Value of compressor port temperature
calculated by Tc and Te, and suction
superheated degree.

* HTds>120°C continues for 5 min. or more.

orl * HTds>135°C
* Tp>135°C continues for 10 min. or more.
+Tp>145°C
>
Discharge pipe temp. Applicable STD
protection control not limited compressor stops.
<
After 10 min.
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4.4 Inverter Protection Control

Inverter current protection control and inverter fin temperature control are performed to prevent
tripping due to a malfunction, or transient inverter overcurrent, and fin temperature increase.

[Inverter overcurrent protection control]

Nomal operation

A
Inverter current >14.7A
Inverter current <14.7A
) INV upper limit frequency: 1-step down INV upper limit frequency = max
from current compressor frequency
Inverter current >14.7A ¢
Inverter current<14.7A continues
) for 20 sec. or more.
Under inverter current P INV upper limit frequency: 1-step up from
protection control < current compressor frequency
Inverter current > 16.1A continues for 260 sec.
| db > « When occurring 4 times within 60 min.,
nverter current standby the malfunction code “L8 “is output.

[Inverter fin temperature control]

Nomal operation

A
Tfin>84'C
— - Tfin<81°C
INV.upper limit frequency: 1-step / & ENV upper limit rps = max
—p 1 min down from current compressor
rps
Tfin>84°C Inverter fin temp.<81°C continues

for 3 min. or more.

Under fin temperature . ,
protection control INV upper limit frequency: 1-step / 1 min up
« from current compressor frequency Interval
Tfin>93°C
Fin temp. standby ~ |----- * When occurring 4 times within 60 min.,
the malfunction code “L4” is output.
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4.5 STD Compressor Overload Protection

This control is used to prevent abnormal heating due to overcurrent to the compressor resulting
from failures of STD compressor such as locking.

STD compressor ON
A

*If the power supply is reset while in
Demand to operate. CT detection current value>15.0A ©operation prohibition mode, the prohibition
timer will continue counting when the
power supply is turned ON.

v

STD compressor OFF for 30 min.*

When occurring 3 times within 90 minutes,
the malfunction code “EG6 "is output.

4.6 Injection Control (only for ERQ 125 A7W1B)

For transitional rise in discharge pipe temperature, have the liquid refrigerant flow into the
suction side to reduce the discharge pipe temperature for the compressor protection.

SVT = OFF

HTdi: Correction value of the discharge pipe

HTdi>112°C HTdi<107°C temperature on the INV compressor.

SVT = ON
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5. Other Control
5.1 Emergency Operation (only for ERQ 250 A7W1B)

If the compressor cannot operate, this control inhibits any applicable compressor or outdoor unit

from operating to perform emergency operation only with the operative compressor or outdoor
unit.

& Caution

In order to disable the compressor operation due to a failure or else, be sure to do so
in emergency operation mode.

NEVER attempt to disconnect power supply wires from magnetic contactors or else.
(Doing so will operate compressors in combination that disables oil equalization

between the compressors, thus resulting in malfunctions of other normal
compressors.)

5.1.1 Restrictions for Emergency Operation

* In the case of system with 1 outdoor unit installed, only when thermostats of AHUs having a
capacity of 50% or more of the outdoor unit capacity turn ON, the emergency operation is
functional. (If the total capacity of units with thermostat ON is small, the outdoor unit cannot
operate.)

« If the emergency operation is set while the outdoor unit is in operation, the outdoor unit stops
once after pump-down residual operation (a maximum of 5 minutes elapsed).

Function 41



Other Control

ESIiEN09-06 A

5.1.2 Principle

[Set the system to operation prohibition mode by compressor]

In order to set an INV compressor to operation
prohibition mode, set No. 42 of Setting mode 2 to
"EMERGENCY OPERATION".

(Procedure)

(1) Press and hold the MODE button (BS1) for a
period of 5 seconds or more.

(2) Press the SET button (BS2) 42 times.

(3) Press the RETURN button (BS3) once.

(4) Press the SET button (BS2) once.

(5) Press the RETURN button (BS3) twice.

(6) Press the MODE button (BS1) once.

In order to set STD1 compressor to operation
prohibition mode, set No. 19 of Setting mode 2 to
"STD1 OPERATION PROHIBITION". (ERQ 250
A7W1B)

(Procedure)

(1) Press and hold the MODE button (BS1) for a
period of 5 seconds or more.

(2) Press the SET button (BS2) 19 times.

(3) Press the RETURN button (BS3) once.

(4) Press the SET button (BS2) once.

(5) Press the RETURN button (BS3) twice.

(6) Press the MODE button (BS1) once.

LED display (O:ON @:OFF O :Blink)

H1P—— ——H7P

000000

coevece
0000000
o X X X JCOX J
Ce000000
0000000

(Factory set)

LED display (O:ON @:OFF O :Blink)

H1P————H7P

Ceo00000

o] JoI I 16J6@)
0000000
ce0e00d0
000000
0000000

(Factory set)

42

Function



ESIiEN09-06 A

Other Control

5.2 Demand Operation

In order to save the power consumption, the capacity of outdoor unit is saved with control
forcibly by using “Demand 1 Setting” or “Demand 2 Setting”.

To operate the unit with this mode, additional setting of “Continuous Demand Setting” or
external input by external control adapter is required.

Set item Condition Content
Demand 1 Mode 1 The compressor operates at approx. 60% or less of rating.
Mode 2 The compressor operates at approx. 70% or less of rating.
Mode 3 The compressor operates at approx. 80% or less of rating.
Demand 2 — The compressor operates at approx. 40% or less of rating.

5.3 Heating Operation Prohibition

Heating operation is prohibited above 24°C ambient temperature.

Function
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6. Outline of Control

6.1 Thermostat Sensor in Remote Control (only for Z-
control)

Temperature is controlled by both the thermostat sensor in remote controller and air suction
thermostat in the AHU. (This is however limited to when the field setting for the thermostat
sensor in remote controller is set to “Use.”)

Cooling If there is a significant difference in the preset temperature and the suction temperature, fine
adjustment control is carried out using a body thermostat sensor, or using the sensor in the
remote controller near the position of the user when the suction temperature is near the preset

temperature.
°C
32 >
Preset temperature
(Ts} /
30
TlEr=Tasd
28
26
C D E
24
22
20 b=
18
16 I 2. ,
| | i I I | I o
12 14 16 18 20 22 24 26 28 30 32 34

Suction temperature {TH1)

body thermostat sensor

can be used

(VG003)

B Ex: When cooling

Assuming the preset temperature in the figure above is 24°C, and the suction
temperature has changed from 18°C to 30°C (A — F):

Body thermostat sensor is used for temperatures from 18°C to 23°C (A — C).

Remote controller thermostat sensor is used for temperatures from 23°C to 27°C (C — E).
Body thermostat sensor is used for temperatures from 27°C to 30°C (E — F).

And, assuming suction temperature has changed from 30°C to 18°C (F — A):

Body thermostat sensor is used for temperatures from 30°C to 25°C (F — D).

Remote controller thermostat sensor is used for temperatures from 25°C to 21°C (D — B).
Body thermostat sensor is used for temperatures from 21°C to 18°C (B — A).
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Heating When heating, the hot air rises to the top of the room, resulting in the temperature being lower
near the floor where the occupants are. When controlling by body thermostat sensor only, the
unit may therefore be turned off by the thermostat before the lower part of the room reaches the
preset temperature. The temperature can be controlled so the lower part of the room where the
occupants are doesn’t become cold by widening the range in which thermostat sensor in remote
controller can be used so that suction temperature is higher than the preset temperature.

°C
32

Preset temperature
(Ts)

30

28 J/

26

24 ¢

22

THI=Ts+15310C
20 P~

18 THI=Tst =0 3%

THi=Tsx o=

| | : | i |

12 14 16 18 20 22 24 26 28 30 32 34
Suction temperature {TH1)

3 R in which th tat gagger‘in which
e arirl Range in which thermostat sensor _ ody thermostat sensor _ ; :
BSOSO in remote controller can be used can be used Ditferential

(V2769)
B Ex: When heating Assuming the preset temperature in the figure above is 24°C, and
the suction temperature has changed from 18°C to 28°C (A — D):
Body thermostat sensor is used for temperatures from 18°C to 25°C (A — C).
Remote controller thermostat sensor is used for temperatures from 25°C to 28°C (C — D).

And, assuming suction temperature has changed from 28°C to 18°C (D — A):
Remote controller thermostat sensor is used for temperatures from 28°C to 23°C (D — B).
Body thermostat sensor is used for temperatures from 23°C to 18°C (B — A).

6.2 Hot Start Control (In Heating Operation Only)

At startup with thermostat ON or after the completion of defrosting in heating operation, the AHU
fan is controlled to prevent cold air from blasting out and ensure startup capacity.

[Detail of operation]

For more information refer to the chapter “Field Setting”.
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6.3 Freeze Prevention

Freeze When the temperature detected by liquid pipe temperature thermistor (R2T) of the AHU heat
Prevention by Off  exchanger drops too low, the unit enters freeze prevention operation in accordance with the
Cycle (AHU) following conditions, and is also set in accordance with the conditions given below.

Conditions for starting freeze prevention: Temperature is -1°C or less for total of 40 min., or
temperature is -5°C or less for total of 10 min.

Conditions for stopping freeze prevention: Temperature is +7°C or more for 10 min.
continuously

Ex: Case where temperature is -5°C or less for total of 10 min.

10 min.
//
+7°C
+0°C
—5°C
Freeze prevention operation
10 min. Forced OFF by thermostat (VGOOS)
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6.4 Low Outdoor Air Temperature Protection Control

Objective In cooling (or fan operation) or heating, if outdoor air is low in temperature, stop the fan forcibly.

Details [Cooling and fan operation]
Turn OFF the fan for a period of 60 minutes at a suction temperature of 5°C or lower.
In order to monitor the outdoor air temperature, however, turn ON the fan for a period of one
minute and turn OFF the fan again at a temperature of 5°C or lower after the said timer
completes the operative period.
Reset the 60-minute timer when the fan stops running.

[Heating]

Turn OFF the fan for a period of 60 minutes at a suction temperature of —5°C or lower.

In order to monitor the outdoor air temperature, however, turn ON the fan for a period of one
minute and turn OFF the fan again at a temperature of —-5°C or lower after the said timer
completes the operative period.

Reset the 60-minute timer when the fan stops running.

* The thermostat will not turn ON in one minute due to the temperature while the fan stops.

B This control shall be disabled at test run both in cooling and heating. (The test run shall be
conducted first.)
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1. Different Systems with their Control Boxes

For steering a field supply AHU by an outdoor inverter heat pump, 2 systems can be used:
B System A: PAIR application (ERQ-outdoor)
m System B: MULTI application (VRV-outdoor)

1.1 System A: PAIR

System A = PAIR : ERQ + EXV-Kit

ERQ

Pair application here means 1 outdoor unit + 1 AHU.

EKEQDCB

or ™ AHU
EKEQFCB

' 1T
EKEXV-kit

Field supply

In pair application, there’s the choice between 2 control boxes: EKEQD or EKEQF.

50
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Different Systems with their Control Boxes
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Allowable lengths and heights

System A:
A B
E
C | Control Box _ D o
ERQ [e—> (D or F - type) AHU
F
DDC
Allowable height:
AHU - 5
EXVK v Total system: < 30 m
-kit (outdoor unit can be above
or below the AHU)
outdoor s
Piping Communication
A B C D E F
125
Eﬁﬁase 200 |length:5<A< 50m| length:< 5m | <100m | <20m | <20m |dependon
250

1.2 System B: MULTI

j Only for combining VRV + AHU + indoors. No ERQ!

System B = MULTI (suction control) : VRV + EXV-Kit

VRV
H/P

1
'
'
T
'
'
)
'
'
'
'
'
'
'
'
'
T
'
'
i\

=

EKEQMCB +— AHU
T i
EKEXV-KIT /./ ﬁ
E Field supply
EKEQMCB || AHU
EKEXV-KIT :
"""""""""" \ Qty of )
VRV indoor 1 EKEXV - kits
is limited by
cor_mection
VRV indoor n ratio.

Multi application with VRV means the ability to combine 1 outdoor unit + several AHU, as well
as VRV indoors (minimum 1 is required). The required control box for this application is

EKEQM.

Also EKEQFCBA can be combined with VRV but in that case, maximum 3 AHU’s can be
combined with the VRV, and no indoors.
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Allowable lengths and heights

System B:
A B
E
VRV c .| Control Box D
HIP & VRV (M-type) [* AHU

Indoor 1

Indoor n
Allowable height:
AHU1 A A

<5m
. v Total system: < 40 m
EXV-kit 1 .
< 15m (outdoor unit can be above
AHU n e or below the AHU)
<5m
EXV-kit n A
outdoor y
Piping Communication
A+B B C D E
: follow std.
VRV considersame as1 | jength:< 5m | VRVwiring | <50m | <50m
length policy

Connection ratio: 50-110%
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2. W-, X-, Y-, Z-Control

The D, F, M boxes have different types of control, giving the ability to control different
temperatures (Ty, Ts, T, Tg OF T).

Schematic:
AHU
° Te
Ts
[ ]
Td
I 1
F . gt
[ ]
bDC ROOM
Legend:
Ty Discharge air control
Ts Suction air control
T, Room air control
Te Evaporating temperature control
Te Condensing temperature control
AHU Air handling unit
DDC Digital controller

EKEQD: Z-control
EKEQF: W-, X-, Y-control
EKEQM: Z-control

2.1 W-Control

Control of capacity by means of an external device (DDC-controller, 0-10 V control).

1
BEoo
oooo| 0=10V 3
oooo
Legend
1 Field-supplied controller
2 Control box EKEQF
3 Level 1 ~ 5 for capacity control

Components for control:

B DDC-controller (field supply)
B Air thermistor (field supply)
B BRC1D/E (only for service)

++  Possibility for Ty, Tg or T, control
Flexibility in applications
-- Higher cost (DDC controller required)

In case of W-control, a DDC-controller is required to operate the unit. This DDC-controller is
field supply but in order to connect it to our ERQ-system, it is required that it emits a 0-10 VDC
signal towards the control box.
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2.1.1 Different steps

The EKEQF control box will interpret the 0-10 V signal according to 5 steps. The correlation
between the voltage output and the system capacity is shown in the table below.

Step Voltage fie(l*(; System capacity )| Teduring gooling T during heating
controller operation operation
1 08V 0% (OFF) - -
2 25V 40% 13,5°C 31°C
3 5V 60% 11°C 36°C
4 75V 80% 8,6°C 41°C
5 92V 100% 6°C 46°C

® Voltages shown are the center points of each step range.

M The capacities mentioned in the table above are not exact. The compressor frequency can vary and will have
an impact on the system capacity.

% capacity

100

75

50

Ml

0
0 1 2 3 4 5 6 7 8 9 10 InputVDC
(C6 - C5)

2.1.2 System capacity

& The system response to the 0-10 V output from the field-supplied controller is the same in
cooling and heating operation.
The field-supplied controller will output a 0-10 V signal based on AT.
0 Vis interpreted as no capacity.
10 V is interpreted as high capacity both in cooling AND heating operation.

Example:

A AT of 4°C in cooling means that the field-supplied controller needs to output 10 V, so that the
cooling capacity will be 100%.

The same AT of 4°C in heating operation means that the field-supplied controller needs to
output 0 V, so that the heating capacity will be 0%.

Target Actual measured AT Required system
temperature temperture response
Cooling operation 24°C 28°C +4°C High capacity
(10V)
Heating operation 24°C 28°C +4°C No E:g{)/a;cny

The response of the field-supplied controller must therefore be inverted for cooling or heating
operation.
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2.2 X-Control

Control of refrigerant temperature by means of an external device (DDC controller, 0-10 V

control).
outpAt
10V Tmeasured 0~10V
5V —>

oV

>
>

DDC
, {1
-AT Tset +A AT

AT = Tset - Tmeasured
Tmeasured = Td, TsorTr

Components for control:

B DDC (field supply)

B Air thermistor (field supply)
B BRC1D (only for servicing)

++  Possibility for Ty, Tg or T, control
Flexibility in applications
-- Higher cost (DDC needed)

In case of X-control, a DDC-controller is needed to operate the unit. This DDC-controller is field

supply but in order to connect it to our ERQ-system, it is required that it emits a 0-10 VDC signal
towards the control box.

2.2.1 Different levels

level 1

0-10V level 2

DDC »| Control Box level 3
>

X-control level 4

level 5

Inside the control box, this 0-10 VDC signal is converted into a voltage level.

The output voltage increase gives the voltage at which the level increases.
The output voltage decrease gives the voltage at which the level decreases.

Output level Level 1 Level 2 Level 3 Level 4 Level 5
DDC Output voltage increasing :l_f ?_f’ (_S_E’ E_S_E’
Output voltage decreasing lf 3;_% 23 Ef

Example:

Room temperature = 20°C, set temperature = 25°C. Heating operation: DDC controller,
calculates the difference and sends a 3 VDC signal (fictive value) to the control box. This is
between 1,8 and 3,8 so in level 2. When the room temperature rises to 23°C, the DDC controller
detects a smaller temperature difference and will send out a higher signal, ex. 5 VDC. The
output voltage has increased so you have to use the highest line, indicating that you are now in
level 3. When the window is opened, the room temperature drops and the difference with the set
temperature is higher. The DDC sends a 1 V signal. According to the “output voltage
decreasing” line, we are now in level 1.
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2.2.2 Target refrigerant temperature

refrigerant
target temp. cooling heating

level1 —p +2 —p Te+2 Te+2

0-10V level2 —p +1 —p Te+t Te+1

DDC p| Control Box level3 —» 0 — Te  To
X-control level4 —p -1 —p Te1  To

level5 —p -2 —p Te2 Te2

Example, continued:

3 VDC = level 2, thus meaning an increase of the refrigerant target temperature. In heating
mode, this means T + 1°C. Logically, the room temperature will rise so at the next signal, we
are in level 3, where T is kept even.

Cooling Heating
AT <0 level 1 + level 2 DDC asks less capacity DDC asks more capacity
AT=0 level 3 no change no change
AT>0 level 4 + level 5 DDC asks more capacity DDC asks less capacity

AT = room temp. - set temp.

2.3 Y-Control

Control of evaporating and condensing temperature (Te and Tc) by Daikin control (no DDC
needed).

Fixed Tg or T,
Te = user setting: -3 ~ 10°C
T, = user setting: 43 ~49°C

Components for control:
B BRC1D (only for servicing)

++ Low cost
No BRC needed
-- No air temperature control

With Y-control, there is no external input to change T¢/T, value. Their values can only be
changed by local setup with a Daikin remote controller (during installation). We refer to the
chapter “Field Setting” for further information.

2.4 Z-Control

Control of air temperature (T or T,) by Daikin control (no DDC needed).

Components for control:

B Air thermistor (Daikin)

B BRC1D (Daikin)

B KRP4A (Daikin option, remote on/off)

++ Low cost
-- BRC needed
No possibility for T4 control
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W-, X-, Y-, Z-Control

3 6 237 8 9

@ 4
=

o2 (] (A sec (/O] (A ] WEBHAET

O

¥

L0
[E o gl : o o I
A 3 S < (FA] 0000 "
[ max P =
U ga¢ ‘-fH%) e pQdl

D12345— )= GRS
7 = ggm NOT

L HHHEY

& oFF SETTING | A/ AILARLERE D £ 1 | 25
16 13 15 18 19 20 21 5 24
33
, . A
A ) A ] [_1 ( 1 35
D ® om &°
x| (o) fers ] et
@737
(-
31 32 34

ltem Name User 4 BP M BM
1 On/off button Customer 0 0 0 0
28 Inspection/test operation button Installer 0 0 0 0
29 Programming button Installer 0 0 0 0
30 Schedule timer button Customer 0 0 0 0
31 Time adjust buttons Customer 0 0 0 0
32 Temperature adjust buttons Customer 0 0 0 0
33 Operation change/min-max button Customer 0 0 0 0
34 Setpoint/limit button Customer 0 0 0 0
35 Fan speed button Customer X 0 X X
36 Air flow direction adjust button Customer X X X X
37 Air filter cleaning time icon reset button Customer X 0 X X
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3. Wiring Diagram of Control Box
3.1 D-box

) 2
S g " Lj‘i \\"_:__
=
WG
) - <o D
- - r =
e Sl | B W E '.i| T8 | u
i 5 ‘h:- —]j-—-l'——‘—;i—i |
e B -
%ﬁ X Fpd gl =
I~

EKEQDCB

Persiticany iy swatich b
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Wiring Diagram of Control Box

3.2 F-box
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4. Attention Points

B Do not forget to place the capacity setting adaptor. Otherwise, you'll get UA or PJ error.
All capacity setting adaptors are delivered with the control box.
B Polarity of the C5/C6-contact (F-box, W- & X-control) C5 ="-", C6 = "+"
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5. System A: EKEQF & EKEQD-box: Installation and
Operation Manual
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INSTALLATION AND
OPERATION MANUAL

Option kit for combination of Daikin
condensing units with field-supplied air

handling units
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DAIKIN

Installation and

EKEQFCBAV3 Option kit for combination of Daikin condensing units
EKEQDCBV3 with field supplied air handling units operation manual
CONTENTS Pe  INTRODUCTION
INtrodUCtion ...........cooveeemmeeeeeiiciiece e 68
A B Do only use this system in combination with a field
. supplied air handling unit. Do not connect this system
o3 21| = 11 Lo o I 69 to other indoor units.
ACCESSOIIES ..ottt ettt ettt e e et ee e e e s a e e e s e s 69 B Only optional controls as listed in the optional
Name and function of parts...........cccooceriiiiiiiiie e 69 accessories list can be used.
Before installation...............cocooiiiiiii 69 Field-supplied air handling units can be connected with a
Selecting the INStAllAtON SIe .............ovvveooooeeeeeeeeeeeeeeeeeeeeeeeeeee 71 Qaikincgndensipg unit via a control box aqd expansion valve kit. Each
) . airhandling unit can be connected with 1 control box and 1
Refrigerant piping WOrK ..........cooiiiiiiiiiii e 71 expansionvalve kit. This manual describes the installation of the
Piping installation ............ccooviieiie e 71 expansionvalve kit and the installation and operation of 2 types of
Valve Kit iNSElEtoN ............cccoooooo oo 72 control boxes.
Installation of the electrical control box ............ccccoiiiiiiiiiiiiiiine 73 We (ﬁstlngw.sh 2 dlffgrent control boxes, each with its own application
S and installation requirements.
BIECHTIC WIMING WOTK ... 74 B EKEQFCBA control box (3 possible operation modes)
Installation Of tNEFMISIONS .....oo..oovrssivverss e 7 B Operation with 0—10 V input to control the capacity
TeSt OPEration........ccuiiiiieie e 78 An external controller is needed to control the capacity. For
details of the necessary functions of the external controller
refer to paragraph "Operation with 0-10 V capacity control:
Operation and maintenance...........cc..ccceeeevvueneennns 78 X-control" on page 79. There are 2 different 0-10 V operation
What 10 O DEfOrE OPEIAtION ....vvvvvvooeoooo oo 78 mpdgs that can be used to control the room temperature or
air discharge temperature.
Operation and display signals ............cccooiiiiiiiiiiie e 80
peratio n. Splay signais B Operation with fixed T/T; temperature control
TroubleShOOtING ... 81 - In cooling this system operates on a fixed evaporating
MaINEENANCE...........evveeeececeeee ettt 81 temperature.
Disposal reqUIreMEeNtS .........ccooooiiiiieiieaiie et 81 - In heating this system operates on a fixed condensing
temperature.

A READ THESE INSTRUCTIONS CAREFULLY BEFORE
INSTALLATION AND OPERATION.

IMPROPER INSTALLATION OR ATTACHMENT OF
EQUIPMENT OR ACCESSORIES COULD RESULT IN
ELECTRIC SHOCK, SHORT-CIRCUIT, LEAKS, FIRE OR
OTHER DAMAGE TO THE EQUIPMENT. BE SURE ONLY
TO USE ACCESSORIES MADE BY DAIKIN WHICH ARE
SPECIFICALLY DESIGNED FOR USE WITH THE
EQUIPMENT AND HAVE THEM INSTALLED BY A
PROFESSIONAL.

IF UNSURE OF INSTALLATION PROCEDURES OR USE,
ALWAYS CONTACT YOUR DAIKIN DEALER FOR
ADVICE AND INFORMATION.

The English text is the original instruction. Other languages are
translations of the original instructions.

. EKEQDCB control box
The system will operate as a standard indoor unit to control the
room temperature. This system does not require a specific
external controller.

B Connectivity to DIll-net devices only allowed with:
- ITouch Manager Il
- Modbus interface DIII

B This equipment is not designed for year-round cooling
applications with low indoor humidity conditions, such as
Electronic Data Processing rooms.

B This appliance is not intended for use by persons, including
children, with reduced physical, sensory or mental capabilities,
or lack of experience and knowledge, unless they have been
given supervision or instruction concerning use of the appliance
by a person responsible for their safety.

Children should be supervised to ensure that they do not play
with the appliance.

Installation and operation manual

DAIKIN

EKEQFCBAV3 + EKEQDCBV3
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INSTALLATION

B For installation of the air handling unit, refer to the air handling
unit installation manual.

B Never operate the air conditioner with the discharge pipe
thermistor (R3T), suction pipe thermistor (R2T) and pressure
sensors (STNPH, S1NPL) removed. Such operation may burn
out the compressor.

B The equipment is not intended for use in a potentially explosive
atmosphere.

ACCESSORIES

EKEQFCB EKEQDCB

Thermistor (R1T)

Thermistor (R3T/R2T)
(2.5 m cable)

Insulation sheet

Rubber sheet

Wire to wire splice

Installation and
operation manual

Screw nut 7 ‘ 8
Tie wrap 6
Capacity setting 9 7
adaptor

o ERYnt

Stopper (closing cup)

Obligatory accessory

EKEQFCBA
Expansion valve kit EKEXV

EKEQDCB

Refer to chapter "Valve kit installation" on page 72 for installation
instructions.

Optional accessories

EKEQFCB EKEQDCB

Remote controller:
+ BRC1D528 *
+ BRC1E52 — 1 1

+ BRC2E52
+ BRC3E52

(*) For EKEQFA, the remote controller is not used for operating the unit, but for
service and during installation. Therefore a cool/heat selector KRC19-26A6 is
required for the selection of heating, cooling or fan only operation. Refer to the
installation manual of the outdoor unit for details.

NAME AND FUNCTION OF PARTS (See
figure 2)

figure1  and

Parts and components

Outdoor unit

Control box (EKEQFCBA / EKEQDCB)
Air handling unit (field supply)
Controller (field supply)

A b WON =

Field piping (field supply)
6 Expansion valve kit
Wiring connections
7 Outdoor unit power supply

8 Control box wiring
(Power supply and communication between control box and
outdoor unit)

9 Air handling unit thermistors

10 Communication between controller and control box

1 Power supply and control wiring for air handling unit and controller
(power supply is separate from the outdoor unit)

12 Air thermistor control for air handling unit

13 Remote controller (--------- = for service only)

BEFORE INSTALLATION

B Refer to the installation manual of the outdoor unit for details
onrefrigerant piping, additional refrigerant charging, and inter-
unitwiring.

A Since design pressure is 4 MPa or 40 bar, pipes of
largerwall thickness may be required. Refer to "Selection of
piping material" on page 71

B Precautions for R410A

B The refrigerant requires strict cautions for keeping thesystem

clean, dry and tight.

- Clean and dry
Foreign materials (including mineral oils or moisture)should
be prevented from getting mixed into the system.

- Tight
Read "Piping installation" on page 71 carefully and
followthese procedures correctly.

B Since R410A is a mixed refrigerant, the required additional
refrigerant must be charged in its liquid state. (If the
refrigerant is in state of gas, its composition changes and the
system will not work properly).

B The connected air handling units must have heat exchangers
designed exclusively for R410A.

Cautions for selection of the air handling unit

Select the air handling unit (field supply) according to the technical
data and limitations mentioned in Table 1.

Lifetime of the outdoor unit, operation range or operation reliability
may be influenced if you neglect these limitations.

NOTE B If the total capacity of the connected indoor
ﬂ_ units exceeds the capacity of the outdoor unit,
- cooling and heating performance may drop
when running the indoor units.
Refer to the section on performance
characteristics in the Engineering Data Book
for details.

B The capacity class of the air handling unit is
determined by the selection of the expansion
valve kit according to Table 1.

EKEQFCBAV3 + EKEQDCBV3

Option kit for combination of Daikin condensing units
with field supplied air handling units

4P383212-1 - 2014.08
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ERQ outdoor unit

The EKEQ(D/FA) control boxes can only be connected to an ERQ
outdoor wunit in pair application. Only 1 expansion valve kit
EKEXV63~250 can be used per control box and per handling unit.

Outdoor Outdoor

unit (class) EKEXV kit unit (class) EKEXV kit
100 EKEXV63~125 200 EKEXV100~250
125 EKEXV63~140 250 EKEXV125~250
140 EKEXV80~140

Depending on the heat exchanger, a connectable EKEXV (expansion
valve kit) must be selected to these limitations.

Allowed heat exchanger
cooling capacity (kW)

Allowed heat exchanger
heating capacity (kW)

Minimum Maximum Minimum Maximum
63 6.3 7.8 71 8.8
80 7.9 9.9 8.9 11.1
100 10.0 12.3 11.2 13.8
125 124 154 13.9 17.3
140 15.5 17.6 17.4 19.8
200 17.7 246 19.9 27.7
250 24.7 30.8 27.8 34.7

Cooling saturated suction temp.  Heating saturated suction temp.
(SST)=6°C (SST)=46°C

Air temp. = 27°C DB/19°C WB  Air temp. = 20°C DB
Superheat (SH) =5 K Subcool (SC) =3 K

1  Selecting the condensing unit

Depending on necessary capacity of the combination an outdoor
unit needs to be selected (see "Engineering databook" for
capacity).

B Each outdoor unit can be connected to a range of air
handling units.

B The range is determined by the allowed expansion valve kits.

2  Selecting the expansion valve

The corresponding expansion valve needs to be selected for
your air handling unit. Select the expansion valve according to
the above limitations.

NOTE B The expansion valve is an electronic type, it is
ﬂ— controlled by the thermistors that are added in
- the circuit. Each expansion valve can control a
range of air handling units sizes.

B The selected air handling unit must be
designed for R410A.

B Extraneous substances (including mineral oils
or moisture) must be prevented from getting
mixed into the system.

B SST: saturated suction temperature at exit of
air handling unit.

3  Selecting the capacity setting adaptor (see accessories)

B The corresponding capacity setting adaptor needs to be
selected depending on the expansion valve.

B Connect the correct selected capacity setting adaptor to
X24A (A1P). (See figure 4 and figure 6).

Capacity setting adaptor label

EKEXV kit (indication)
63 J71

80 Joo
100 J112
125 J140
140 J160
200 J224
250 J280

VRV IV range outdoor units

The EKEQFA control box can be connected to some types of VRV IV
outdoor unit (refer to the Engineering Data Book for outdoor units that
are in scope) with a maximum number of 3 connectable control boxes
to 1 system. 1 control box can be combined with 1 EKEXV Kkit. In this
configuation it is only allowed to connect air handling units. The
combination with VRV DX indoor units or other types of indoor units is
not allowed.

Depending on the air handling unit heat exchanger, a connectable
EKEXYV (expansion valve kit) must be selected to following limitations.

Allowed heat exchanger
cooling capacity (kW)

Allowed heat exchanger
heating capacity (kW)

Minimum Maximum Minimum Maximum
63 6.3 7.8 71 8.8
80 7.9 9.9 8.9 111
100 10.0 12.3 1.2 13.8
125 124 154 13.9 17.3
140 155 17.6 17.4 19.8
200 17.7 24.6 19.9 27.7
250 247 30.8 27.8 34.7
400 35.4 49.5 39.8 55.0
500 49.6 61.6 55.1 69.3

Cooling saturated suction temp.  Heating saturated suction temp.
(SST)=6°C (SST) =46°C

Air temp. = 27°C DB/19°C WB  Air temp. = 20°C DB
Superheat (SH) =5 K Subcool (SC) =3 K

1 The air handling unit can be considered as a standard VRV
indoor unit. The combinations of EKEXV kits (maximum 3) are
restricted by the connection ratio limitations: 90~110%.

Additional limits exist when connecting the EKEQFCBA
control box. These can be found in the Engineering Data
Book of the EKEQFCBA and in this manual.

2  Selecting the expansion valve

A corresponding expansion valve needs to be selected for your
air handling unit. Select the expansion valve according to the
above limitations.

NOTE B The expansion valve (electronic type) is
‘-l_ controlled by the thermistors that are added in
- the circuit. Each expansion valve can control a
range of air handling units sizes.

B The selected air handling unit must be
designed for R410A.

B Extraneous substances (including mineral oils
or moisture) must be prevented from getting
mixed into the system.

B SST: saturated suction temperature at exit of
air handling unit.

3  Selecting the capacity setting adaptor (see accessories)

B The corresponding capacity setting adaptor needs to be
selected depending on the expansion valve.

B Connect the correct selected capacity setting adaptor to
X24A (A1P). (See figure 4).

Capacity Capacity
setting adaptor setting adaptor
[ELE] [ELL]
EKEXV kit (indication) EKEXV kit (indication)
200 J224
80 J90 250 J280
100 J112 400 J22
125 J140 500 J28
140 J160

Installation and operation manual
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For the following items, take special care during
construction and check after installation is finished

Tick
when
checked

Are the thermistors fixed firmly?
Thermistor may come loose.

Is the freeze-up setting done correctly?
The air handling unit may freeze up.

Is the control box fixed firmly?
The unit may drop, vibrate or make noise.

Do electrical connections comply with specifications?
The unit may malfunction or components may burn out.

Are wiring and piping correct?
The unit may malfunction or components may burn out.

Is the unit safely grounded?
Dangerous at electric leakage.

SELECTING THE INSTALLATION SITE

This is a class A product. In a domestic environment this product may
cause radio interference in which case the user may be required to
take adequate measures.

Select an installation site where the following conditions are fulfilled
and that meets your customer’s approval.

B The option boxes (expansion valve and electrical control box)
can be installed inside and outside).

B Do not install the option boxes in or on the outdoor unit.

B Do not put the option boxes in direct sunlight. Direct sunlight will
increase the temperature inside the option boxes and may
reduce its lifetime and influence its operation.

B Choose a flat and strong mounting surface.

B Operating temperature of the control box is between —10°C and
40°C.

B Keep the space in front of the boxes free for future maintenance.

B Keep air handling unit, power supply wiring and transmission
wiring at least 1 m away from televisions and radios. This is to
prevent image interference and noise in those electrical
appliances. (Noise may be generated depending on the
conditions under which the electric wave is generated, even if
1 mis kept.)

B Make sure the control box is installed horizontally. Screw nuts
position must be downwards.

Precautions

Do not install or operate the unit in rooms mentioned below.
B Where mineral oil, like cutting oil is present.

B Where the air contains high levels of salt such as air near the
ocean.

Where sulphurous gas is present such as that in areas of hot
spring.

In vehicles or vessels.

Where voltage fluctuates a lot such as that in factories.

Where high concentration of vapor or spray are present.

Where machines generating electromagnetic waves are present.
Where acidic or alkaline vapor is present.

The option boxes must be installed with entrances downward.

REFRIGERANT PIPING WORK

A All field piping must be provided by a licensed refrigeration
technician and must comply with the relevant local and
national codes.

B For refrigerant piping of outdoor unit, refer to the installation
manual supplied with the outdoor unit.

B Follow the outdoor unit specifications for additional charging,
piping diameter and installation.

B The maximum allowed piping length depends on the connected
outdoor model.

PIPING INSTALLATION

Piping limits

Air handling unit

Connecton pipe from expansion valve kit to air handling unit
Valve kit

Liquid pipe

a H WO N =

Gas pipe

A -5/+5(")
L 5

(*) Below or above the valve kit.

L is to be considered as a part of the total maximum piping length.
See installation manual of the outdoor unit for piping installation.

Piping connections

Make sure to install gas and liquid pipe diameters in function of the
air handling unit capacity class.

Connection pipe

Air handling unit capacity class Gas pipe Liquid pipe
50 @12.7 6.4
63
80
100 @15.9
125 @9.52
140
200 @19.1
250 @22.2
400 28.6 @12.7
500 228.6 @15.9

Selection of piping material

1 Foreign materials inside pipes (including oils for fabrication)
must be 30 mg/10 m or less.

2 Use the following material specification for refrigerant piping:

B Construction material: phosphoric acid deoxidized seamless
copper for refrigerant.

B Temper grade: use piping with temper grade in function of the
pipe diameter as listed in the table below.
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Pipe @ Temper grade of piping material

<15.9 o
219.1 1/2H
O = Annealed

1/2H = Half hard

B The pipe thickness of the refrigerant piping should comply
with relevant local and national regulations. The minimal pipe
thickness for R410A piping must be in accordance with the
table below.

Pipe @ Minimal thickness (mm)

VALVE KIT INSTALLATION

Mechanical installation

1 Remove the valve kit box cover by unscrewing 4x M5.

2 Drill 4 holes on correct position (measurements as indicated in
figure below) and fix the valve kit box securely with 4 screws
through the provided holes @9 mm.

NOTE B Make sure that the expansion valve is installed

P

vertically.
B Refer to figure 8 for the required service space.

6.4 0.80
95 0.80 Brazing work
127 0.80 For details, see manual of the outdoor unit.
15.9 0.99
191 0.80 3  Prepare the inlet/outlet field piping just in front of the connection
’ ’ (do not braze yet).
22.2 0.80
28.6 0.99 192.5 mm ‘
3 In case the required pipe sizes (inch sizes) are not available, it is :]
also allowed to use other diameters (mm sizes), taken the 2 Sl
following into account:
B select the pipe size nearest to the required size.
B use the suitable adapters for the change-over from inch to
mm pipes (field supply.
w
S
Cautions for brazing \ g’
B Be sure to carry out a nitrogen blow when brazing. \ 3
Brazing without carrying out nitrogen replacement or releasing
nitrogen into the piping will create large quantities of oxidized c—to )]
film on the inside of the pipes, adversely affecting valves and
compressors in the refrigerating system and preventing normal
operation. §| ] 2
B When brazing while inserting nitrogen into the piping, nitrogen
must be set to 0.02 MPa with a pressure-reducing valve (=just I I
enough so that it can be felt on the skin). B, ‘g‘
% m”” . ‘ A Inlet coming from the outdoor unit
. ”” /el B Outlet to air handling unit
Cc Pipe fixing clam
1 Refrigerant piping P 9 P
2 Part to be brazed 4 Remove the pipe fixing clamp (C) by unscrewing 2x M5.
3 Taping 5 Remove the upper and lower pipe insulations.
4 Hands valve . .
i 6  Braze the field piping.
5 Pressure-reducing valve
6 Nitrogen A B Make sure to cool the filters and valve body with
B For details, see manual of the outdoor unit. a wet cloth and maki sure .the bOdY temperature
does not exceed 120°C during brazing.

B Make sure that the other parts such as electrical
box, tie wraps and wires are protected from direct
brazing flames during brazing.

7  After brazing, put the lower pipe insulation back in place and
close it with the upper insulation cover (after pealing off the
liner).

8  Secure the pipe fixing clamp (C) in place again (2x M5).

9  Make sure that field pipes are fully insulated.

Field pipe insulation must reach up to the insulation you have put
back in place as per procedure step 7. Make sure that there is
no gap between both ends in order to avoid condensation
dripping (finish the connection with tape eventually).
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Electrical work

1 Open the electrical box cover (A).

2 Push out ONLY the second lower wire intake hole (B) from

inside to outside. Do not damage the membrane.

3 Pass valve cable (with wires Y1 ... YB) from the control box
through that membrane wire intake hole and connect the cable
wires into the terminal connector (C) following instructions as
described in step 4. Route the cable out of the valve kit box
according to figure below and fix with the tie wrap (D). See

"Electric wiring work" on page 74 for more details.

INSTALLATION OF THE ELECTRICAL CONTROL
BOX (See figure 4 and figure 6)

Control box

Hanger brackets

Main PCB

Transformer

Terminal

PCB (for voltage conversion)
PCB (power supply)

Magnetic relay (operation / compressor ON/OFF)

© 00 N O a b~ W DN =

Magnetic relay (error status)

-
o

Magnetic relay (fan)

-
-

Magnetic relay (defrost)
Optional PCB (KRP4)

-
N

Mechanical installation

1 Fix the control box with its hanger brackets to the mounting
surface.
Use 4 screws (for holes of @6 mm).
2 Open the lid of the control box.
3 For electrical wiring: refer to paragraph "Electric wiring work" on
page 74.
w 4 |Install the screw nuts.
§| E 5 Close the unnecessary openings with stoppers (closing cups).
6 Close the lid securely after installation to ensure that the control
box is watertight.
~L “~bL
. o . . NOTE
4 Use a §ma|l screwdrlvgr and foIIovs_/ indicated |nstruct|ops for _ Refer to figure 7 for the required service space.
connecting cable wires into the terminal connector according to ‘é
the wiring diagram.
5 Make sure that field wiring and insulation is not squeezed when
closing the valve kit box cover.
6  Close the valve kit box cover (4x M5).
EKEQFCBAVS + EKEQDCBV3 DAIKIN Installation and operation manual
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ELECTRIC WIRING WORK

All field wiring and components must be installed by a licensed
electrician and must comply with all international, European,
national and local directives, laws, regulations and/or codes that
are relevant and applicable.

Use copper wire only.

A main switch or other means for disconnection, having a
contact separation in all poles, must be incorporated in the fixed
wiring in accordance with relevant local and national legislation.

Refer to the installation manual attached to the outdoor unit for
the size of power supply electric wire connected to the outdoor
unit, the capacity of the circuit breaker and switch, wiring and
wiring instructions.

Attach the earth leakage circuit breaker and fuse to the power
supply line.

Connection of the wires inside the control box

1  For connection to outdoor unit and to controller (field supply):
Pull the wires inside through the screw nut and close the nut
firmly in order to ensure a good pull relieve and water protection.

2 The cables require an additional pull-
relief. Strap the cable with the installed
tie wrap.

Precautions

B Thermistor cable and remote controller wire should be located at
least 50 mm away from power supply wires and from wires to the
controller. Not following this guideline may result in malfunction
due to electrical noise.

B Use only specified wires, and tightly connect wires to the

terminals. Keep wiring in neat order so that it does not obstruct
other equipment. Incomplete connections could result in
overheating, and in worse case electric shock or fire.

Installation and operation manual
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Connecting the wiring: EKEQFCBAV3

B Connect the wires to the terminal board according to the wiring

diagram in figure 3. See figure 4 for wiring intake in the control A B Take special precaution for connection to the
box. The wiring intake hole indication H1 refers to the H1 cable controller (field supply). Do not miswire the output
of the corresponding wiring diagram. signals nor the input signal (ON/OFF). This mistake

B Connect cables according to specifications of the next table. could damage the entire system.

B The polarity of the capacity step connection is:
Cs=minus pole, Cg=plus pole.

Table connection and application

Cross section Maximum length
Description Connect to Type of cable (mm?)() (m) Specifications
I(;ér’;lﬁ Power supply Power supply HO5VV-F3G2.5 25 — Power supply 230 V 1~ 50 Hz
Expansion valve . ) -
~ye(t
Y1~Y6(T) connection Expansion valve kit LIYCY3 x2x0.75 20 Digital output 12 V DC
Rige | TRz
Standard 2.5 Analog input 16 V DC
Thermistor R3T Maximum 20
R3R4 (gas pipe) o
Remot " HO5VV-F2 x 0.75
emote controller
P1.p2 (optional) 0.75
— 100 Communication line 16 V DC
F1,F2 Communlcatlo_n to Outdoor unit
outdoor unit
T1,T2 ON/OFF Digital input 16 V DC
C1,C2 Error signal fo .
9 Controller field supply | LIYCY4 x 2 x 0.75 @) Digital output: voltage free.
C3,C4 Operation signal® Maximum 230 V, maximum 0,5 A
C5,C6 Capacity step(”) Analog input: 0-10 V
. Air handling unit fan . _ Digital output: voltage free.
Cr.cs Fan signal field supply HOSVV-F3G2.5 25 Maximum 230 V, maximum 2 A
. ) Digital output: voltage free.
C9,C10 Defrost signal Controller field supply | LIYCY4 x2x0.75 0.75 (3] Maximum 230 V, maximum 0.5 A

(*) Recommended size (all wiring must comply with local codes).

(t) For EKEXV400 and 500, Y5 does not need to be connected.

(¥) The maximum length depends on the external device that is connected (controller/relay.....)
(#) Operation signal: indicates compressor operation.

(**) Only necessary for capacity controlled system.

Wiring diagram

..................... Printed circuit board X2M-C1/C2........ Output: error status
..................... Printed circuit board (for voltage conversion) X2M-C3/C4........ Output: operation / compressor ON/OFF
..................... Printed circuit board (power supply) X2M-C5/C6........ Input: 0-10 V DC capacity control
..................... Fuse (250 V, F5A)(A1P) X2M-F1/F2......... Communication outdoor unit
....Fuse (250 V, T1A)(A3P) X2M-P1/P2 ........ Communication remote controller
..................... Field fuse X2M-T1/T2......... Input: ON/OFF
.................... Light emitting diode (service monitor-green) “EM W ........... Field wiring
..................... Magnetic relay (error status) Leeeieeeeeiieeennee.. Live
..................... Magnetic relay (operation / compressor ON/OFF) N....cccceeeeeeeneeee.. Neutral
-..Magnetic relay (fan) ESl, —m—>— ... Connector
..................... Magnetic relay (defrost signal) 0 rereeieressesennnn. Wire clamp
KIRKARKPR...Magneticrelay g Protective earth (screw)
(@] 5] [ Earth leakage breaker
SR Separate component
R2T .o, Thermistor (liquid)
R3T . Thermistor (gas)
R5 .o Resistance (120 Q)
R6 ..o Capacity adaptor
TIR e Transformer (220 V/21.8 V)
X1M,X2M,X3M ...Terminal block
Y1E e Electronic expansion valve

X1M-C7/C8......... Output: fan ON/OFF
X1M-C9/C10....... Output: defrost signal
X1M-R1/R2......... Thermistor liquid
X1M-R3/R4.......... Thermistor gas
XIM-Y1~6 .......... Expansion valve

EKEQFCBAV3 + EKEQDCBV3
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Connecting the wiring: EKEQDCBV3

B Connect the wires to the terminal board according to the wiring
diagram in figure 5. See figure 6 for wiring intake in the control
box. The wiring intake hole indication H1 refers to the H1 cable
of the corresponding wiring diagram.

B Connect cables according to specifications of the next table.

Table connection and application

Cross section Maximum length

Description Connect to Type of cable (mm?3)() (m) Specifications
Ie‘ér’;lﬁ Power supply Power supply HO5VV-F3G2.5 25 — Power supply 230 V 1~ 50 Hz
Y1~Y6 Expansion valve Expansion valve kit | LIYCY3x 2x0.75 20 Digital output 12 V DC
connection
R1,R2 Thgrm_isto_r R2T
(liquid pipe)
- Standard: 2.5 .
R3,R4 Therm|st9r R3T . Max.- 20 Analog input 16 V DC
(gas pipe) 075
R5,R6 Thermistor R1T (air) HO5VV-F2 x 0.75
P1,P2 Remote controller
icati 100 Communication line 16 V DC
F1,F2 Communlcanqn to Outdoor unit
outdoor unit
T1,T2 ON/OFF — Digital input 16 V DC
— Capacity step i
— Error sianal Controller field supply LIYCY4 x 2 x 0.75 Optional connection: when the function of the switch box needs to be
9 ’ extended: see KRP4A51 for details of settings and instructions.
— Operation signal
. Air handling unit fan . _ Digital output: voltage free.
c1.c2 Fan signal field supply HOSVV-F3G2.5 25 Maximum 230 V, maximum 2 A

(*) Recommended size (all wiring must comply with local codes).

Wiring diagram

Printed circuit board CEH . Field wiring

Printed circuit board (option KRP4) IR Live

Fuse (250 V, F5A)(A1P) N Neutral
..Field fuse o, —m—— ......... Connector

Light emitting diode (service monitor-green) O Wire clamp

Magnetic relay
Magnetic relay (fan)

Earth leakage breaker
RAT i Thermistor (air)
Thermistor (liquid)

.. Thermistor (gas)

Capacity adaptor
TIR s Transformer (220 V/21.8 V) GRY.... . Gray
X1M,X3M ........... Terminal block ORG ... Orange
Y1E e, Electronic expansion valve PNK Pink
X1M-C1/C2 ........ Output: fan ON/OFF RED..... Red
X1IM-F1/F2 ......... Commun!catlion outdoor unit WHT . White
X1IM-P1/P2......... Communication remote controller VIW . Yellow
X1M-R1/R2 ........ Thermistor liquid
X1M-R3/R4 ........ Thermistor gas
X1M-R5/R6 ........ Thermistor air
XIM-T1/T2 ......... Input: ON/OFF
X1M-Y1~6.......... Expansion valve
Installation and operation manual DAIKIN EKEQFCBAVS + EKEQDCBV3
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INSTALLATION OF THERMISTORS

Refrigerant thermistors

Location of the thermistor

A correct installation of the thermistors is required to ensure a good
operation:

1.

Liquid (R2T)

Install the thermistor behind the distributor on the coldest pass
of the heat exchanger (contact your heat exchanger dealer).
Gas (R3T)

Install the thermistor at the outlet of the heat exchanger as close
as possible to the heat exchanger.

Evaluation must be done to check if the air handling unit is protected
against freeze-up. This must be done during test operation.

The

thermistor needs to be installed in an enclosed area. Install it

inside the air handling unit, or shield it to prevent it from getting
touched.

2

Liquid R2T
Gas R3T

Fixation of the thermistor

A ]

Put the thermistor wire slightly down to avoid water
accumulation on top of the thermistor.

B Make good contact between thermistor and air
handling unit. Put the top of the thermistors on the air
handling unit, this is the most sensitive point of the
thermistor.

L

1 Most sensitive point of the thermistor

2 Maximize the contact

Installation of the thermistor cable

Put the thermistor cable in a separate protective tube.

Always add a pull-relief to the thermistor cable to avoid strain on
the thermistor cable and loosening of the thermistor. Strain on
the thermistor cable or loosening of the thermistor may result in
bad contact and incorrect temperature measurement.

50

Fix the thermistor with insulating aluminum tape (field supply) in
order to ensure a good heat transference.

\\ -
/

Put the supplied piece of rubber around the thermistor
(R2T/R3T) in order to avoid loosening of the thermistor after
some years.

Fasten the thermistor with 2 tie wraps.
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Installation of longer thermistor cable (R1T/R2T/R3T)

The thermistor is supplied with a standard cable of 2.5 m. This cable
can be made longer to up to 20 m.

Install the longer thermistor cable with the delivered wire to wire
splices

1 Cut the wire or bundle the remainder of the thermistor cable.

Keep at least 1 m of the original thermistor cable.
Do not bundle the cable inside the control box.

2  Strip the wire £7 mm at both ends and insert these ends into the
wire to wire splice.

3 Pinch the splice with the correct crimp tool (pliers).

4  After connection, heat up the shrink-insulation of the wire to wire
splice with a shrink-heater to make a water tight connection.

5  Wrap electrical insulation tape around the connection.

6  Put a pull-relief in front of and behind the connection.

A"
B To make the connection waterproof, the connection
can also be made in a switch box or connector box.

The connection must be made on an accessible
location.

B The thermistor cable should be located at least
50 mm away from power supply wire. Not following
this guideline may result in malfunction due to
electrical noise.

TEST OPERATION

After installation and once the field settings are defined, the installer
is obliged to verify correct operation by performing a test run. Refer to
the installation manual of the outdoor unit. Before executing "test run"
as well as before operating the unit, you must check the following:

B Refer to the section of "VRV IV range outdoor units" on page 70.

B After finishing the construction of refrigerant piping, drain piping
and electric wiring, conduct test operation accordingly to protect
the unit.

B Open the gas side stop valve.
B Open the liquid side stop valve.

Additional the test operation

When the test run was succesful, an additional check needs to be
carried out during normal operation

1 Close the contact T1/T2 (ON/OFF).

2 Confirm function of the unit according to the manual and check if
the air handling unit has collected ice (freeze-up).

If the unit collects ice: see "Troubleshooting" on page 81.

3  Confirm that the fan of the air handling unit is ON.
A -

B Depending on operation conditions (e.g.: outdoor
ambient temperature) it is possible that the settings
must be changed after commissioning.

In case of poor distribution in the air handling unit, 1 or
more passes of the air handling unit may freeze-up
(collect ice) — put the thermistor (R2T) on this
position.

OPERATION AND MAINTENANCE

If T1/T2 is used to control the operation of the air handling unit, the
following convention is used:

B Closing the T1/T2 signal starts operation of the air handling unit.

B Opening the T1/T2 signal stops operation of the air handling
unit.

WHAT TO DO BEFORE OPERATION

A ]

B Refer to the dedicated manual of the controller (field
supply) and air handling unit (field supply).

Before initiating operation, contact your dealer to get
the operation manual that corresponds to your
system.

B Make sure that the air handling unit fan is ON when
the outdoor unit is in normal operation.

Field settings for EKEQDCB

Refer to the installation and service manuals of both the outdoor unit
and the remote controller.

Field settings for EKEQFCBA

When changing the settings:
1  Make the required settings with the remote controller.
2  Turn power OFF after all required settings have been made.

3 Remove the remote controller after servicing and test run.
Operating the remote controller may disturb the normal
operation of the system.

4 Do not change T1/T2 during power failure.

5  Put power of indoor and outdoor unit ON.

Setting the temperature control system

Mode No. Code No. Description of setting
Operation with 0-10 V capacity
01 control (= factory setting) X-control
23(13)-0 02 Operation with fixed To/T¢ Yecontrol
temperature control
03 Operation with 0-10 V capacity W-control
control
T, or SST = evaporating temperature or saturated suction

temperature.
T, = condensing temperature.

Installation and operation manual
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Operation with 0—10 V capacity control: X-control

For X-control, a field-supplied controller needs to be connected to the
EKEQF control box. The field-supplied controller will geneate a 0—
10 V signal that will be used by the EKEQF control box for the
capacity control of the system.

1

EE 0="10V

ooon

1 Field-supplied controller
Control box EKEQF

Level 1 ~ 5 for capacity control

The system needs a field-supplied controller with a tempeature
sensor. The temperature sensor can be used to control the following
temperatures:

B Suction air temperature of the air handling unit

B Room air temperature

B Discharge air temperature of the air handling unit

Program the field-supplied controller so that it outputs a 0—-10 V

signal based on the temperature difference between the actual
measured temperature and the target temperature.

v

\' Controller voltage output to EKEQF

AT [actual measured temperature] — [target temperature]
When AT=0, the target temperature is reached.

AT Maximum temperature variation as defined by installation

Recommended value for AT ,,,=[2°C~5°C].

max

The voltage output of the field-supplied controller is a linear function
with AT:

5
V= —— AT+5
+ATmax

It is possible that the AT value can become higher than the chosen
ATax Value. The output of the field-supplied controller needs to be

10 V or 0 V depending on the AT value (see graph for detail).

Below an example for cooling and heating operation is given.
B Cooling operation

ATmax is selected at 3°C.
The target room temperature is 24°C

Actual Voltage
measured output field
temperature AT value controller Cooling capacity
20°C 4°C oV Cooling capacity will
strongly decrease
21°C 3°C oV Cooling capacity will
strongly decrease
22.5°C 15C 25V Cooling capacity will
decrease
24°C 0°C 5V Unit will keep operating at
same capacity level
25.5°C 15°C 75V poollng capacity will
increase
27°C 3°C 10V Cooling capacity will
strongly increase
28°C 4°C 10V Cooling capacity will
strongly increase

B Heating operation

ATax is selected at 3°C.
The target room temperature is 24°C

Actual Voltage
measured output field
temperature AT value controller Heating capacity
20°C 4°C oV Heating gapa0|ty will
strongly increase
21°C 3°C oV Heating papacnty will
strongly increase
22.5°C 15C 25V Heatmg capacity will
increase
24°C 0°C 5V Unit will keep operating at
same capacity level
25.5°C 15°C 75V I(;ieatmg capacity will
ecrease
27°C 3°C 10V Heating capacity will
strongly decrease
28°C 4°C 10V Heating capacity will
strongly decrease

Operation with fixed T./T, temperature control

The evaporating temperature (T.)/condensing temperature (T.) at
which the application has to operate can be set by code numbers as
listed below.

Mode No. Code No. Description of setting(”)
01 Te=3°C
02 T, =4°C
03 Te=5°C
04 Te = 6°C (factory setting)
23(13)-1
05 T,=7°C
06 Te=8°C
07 Te=9°C
08 T, =10°C
01 T,=43°C
02 T, =44°C
03 T, =45°C
23(13)-2 04 T, = 46°C (factory setting)
05 T.=47°C
06 T, =48°C
07 T, =49°C

(*) Depending on the operating temperature condition or on selection of the air
handling unit, operation or safety activation of the outdoor unit may take priority
and actual T¢/T will be different from the set T¢/T .

Operation with 0—10 V capacity control: W-control

For W-control, a field-supplied controller needs to be connected to
the EKEQF control box. The field-supplied controller will geneate a
0-10 V signal that will be used by the EKEQF control box for the
capacity control of the system.

1
EBoo
oooo| 6=10V 3
oooo
1 Field-supplied controller
2 Control box EKEQF
3 Level 1 ~ 5 for capacity control

The system needs a field-supplied controller with a tempeature
sensor. The temperature sensor can be used to control the following
temperatures:

B Suction air temperature of the air handling unit

B Room air temperature
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B Discharge air temperature of the air handling unit

The EKEQF control box will interpret the 0—10 V signal according to 5
steps. The correlation between the voltage output and the system
capacity is shown in the table below.

Te during T during
Voltage field System cooling heating
Step controller ) capacity(t) operation operation
1 0.8V 0% (OFF) — —
2 25V 40% 13.5°C 31°C
3 5V 60% 11°C 36°C
4 75V 80% 8.5°C 41°C
5 9.2V 100% 6°C 46°C

(*) Voltages shown are the center points of each step range.
(T) The capacities mentioned in the table above are not exact. The compressor
frequency can vary and will have an impact on the system capacity.

A The system response to the 010 V output from the field-

supplied controller is the same in cooling and heating

operation. 10 V means 100% system capacity in cooling

and heating operation. The field-supplied controller wil

output a 0-10 V signal based on AT (see "Operation with

0-10 V capacity control: X-control" on page 79 for the
definition of AT).

In the table below an example is given. A AT of 4°C in
cooling operation means that the field-supplied controller
needs to output 10 V, so that the cooling capacity will be
100%. A AT of 4°C in heating operation means that the
field-supplied controller needs to output 0V, so that the
heating capacity will be 0% (OFF).

Actual Required
system
response

Target measured
temp. temp.

Cooling o o o High capacity
operation 24°C 28°C +4°C (10V)
Heating o o o No capacity
operation 24°C 28°C +4°C oVv)

The response of the field-supplied controller usttherefore be
inverted for cooling or heating operation.

Setting the indoor fan control

NOTE This setting appliess to both EKEQDCB and
[l EKEQFCBA control boxes.

In fan only and cooling mode, the indoor fan is ON when the unit is
operating.

For heating operation, different settings can be made:

Description of setting

01 Fan ON at thermo OFF

22(12)-3 02 Fan ON at thermo OFF

03" Fan OFF at thermo OFF

(*) Factory setting

Mode No. Code No. Description of setting
010 Fan OFF at defrost and oil return
23(13)-8 02 Fan ON at def