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1 Introduction

1.1 About This Manual

Target group This service manual is intended for and should only be used by qualified engineers.
Purpose of this This service manual contains all the information you need to carry out the necessary repair and
manual maintenance tasks for the ALTHERMA.
Five parts This service manual consists of an introduction, five parts and an index:
Part See page
Part 1-System Outline 1-1
Part 2—Functional Description 2-1
Part 3—Troubleshooting 31
Part 4—Commissioning and Test Run 4-1
Part 5-Maintenance and Disassembly 5-1
Introduction The introduction contains the following topics:
overview
Topic See page

1.2—Safety Cautions ii

1.3—Precautions on handling new refrigerants vii

Note This Service Manual is about ERHQ011~016 / EKHBH(X)016***.

Please refer to Service Manual ESIE06-03 for details of ERYQ005~007 / EKHBH(X)007*** /
ERHQO006~008 / EKHBH(X)008.

Please refer to Service Manual ESIE08-01 for details of ERHQO011~016AA* / EKHBH(X)016*.
Please refer to Service Manual ESIE08-02 for details of E(B/D)(H/L)Q011~016*.

Please refer to Service Manual ESIE10-02 for details of ER(H/L)Q006~008* / EKHBH(X)008BA*.
Please refer to Service Manual ESIE10-05 for details of EBHQ006~008* / EKCB(H/X)008BA*.

Please refer to Service Manual ESIE11-04 for details of ER(H/L)Q011~016BA* / EKHBH(X)016*.
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1.2 Safety Cautions

Cautions and
warnings

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

Therefore, be sure to observe all the safety caution items described below.

= 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.

Q 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.

m 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.

1.2.1 Caution in Repair

Warning

Warning

Be sure to disconnect the power cable plug from the plug socket before disas-
sembling 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.

The caution items are classified into “Warning” and “Caution”. The “Warning” items are especially
important since they can lead to death or serious injury if they are not followed closely. The
“Caution” items can also lead to serious accidents under some conditions if they are not followed.

If the refrigerant gas discharges during the repair work, do not touch the dis-
charging 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 refrig-
erating 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.
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Caution

Warning

The step-up capacitor supplies high-voltage electricity to the electrical compo-
nents 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.

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 clean-
ing 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 suffi-
ciently 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 06000 0P
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1.2.2 Cautions Regarding Products after Repair

Warning

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 equip-
ment.

The use of inappropriate parts or tools can cause an electrical shock, exces-
sive 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 installa-
tion 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 reg-
ulations 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.

Be sure to use the specified cable to connect between the indoor 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 indoor 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 refrig-
erant 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.
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Cautions

1.2.3

Warning

Warning

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.

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 combus-
tible 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.

If the packing and seal are not installed properly, water can enter the room
and wet the furniture and floor.

For integral units
only

Inspection after Repair

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 gen-
eration 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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Caution

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 hydro-box after the repair.
Faulty drainage can cause the water to enter the room and wet the furniture
and floor.

vi
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1.3

1.3.1 Outline

About Refrigerant
R410A

Precautions on handling new refrigerants

1 Performance

Characteristics of new refrigerant, R410A

Almost the same performance as R22 and R407C.

2 Pressure

Working pressure is approx. 1.4 times more than R22 and R407C.

3 Refrigerant composition
Few problems in composition control, since it is a Quasi-azeotropic mixture refrigerant.

HFC units (Units using new refrigerants)

HCFC units

Refrigerant name

R407C

R410A

R22

Composing
substances

Non-azeotropic mixture
of HFC32, HFC125 and
HFC134a (*1)

Quasi-azeotropic mix-
ture of HFC32 and
JFC125 (*1)

Single-component refrig-
erant

Design pressure

3.2 MPa (gauge pres-
sure) = 32.6 kgf/cm?

4.15 MPa (gauge pressure)
= 42.3 kgflcm?

2.75 MPa (gauge pressure)
= 28.0 kgf/cm?

Refrigerant oil Synthetic oil (Ether) Mineral oil (Suniso)
Ozone destruction 0 0 0.05
factor (ODP)

Combustibility None None None
Toxicity None None None

*1. Non-azeotropic mixture refrigerant: mixture of two or more refrigerants having different boiling

points.

*2. Quasi-azeotropic mixture refrigerant: mixture of two or more refrigerants having similar boiling

points.

*3. The design pressure is different at each product. Please refer to the installation manual for each

product.

(Reference) 1 MPa *— 10.19716 kgf / cm?
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m  Thermodynamic characteristic of R410A
DAIREP ver2.0

Temperature Steam pressure Density Specific heat at constant| ~ Specific enthalpy Specific entropy
(C) (kPa) (kg/m®) pressure (kJ/kgK) (kJ/kg) (kJ/KgK)
Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor
=70 36.13 36.11 1410.7 1.582 1.372 0.695 100.8 380.6 0.649 2.074
-68 40.83 40.80| 1404.7 1.774 1.374 0.700 103.6 391.8 0.663 2.066
-66 46.02 45.98| 1398.6 1.984 1.375 0.705 106.3 393.0 0.676 2.058
-64 51.73 51.68| 1392.5 2.213 1.377 0.710 109.1 394.1 0.689 2.051
-62 58.00 57.94 1386.4 2.463 1.378 0.715 111.9 3956.3 0.702 2.044
-60 64.87 64.80] 1380.2 2.734 1.379 0.720 114.6 396.4 0.715 2.037
-58 72.38 72.291 1374.0 3.030 1.380 0.726 117.4 397.6 0.728 2.030
-56 80.57 80.46] 1367.8 3.350 1.382 0.732 120.1 398.7 0.741 2.023
~-54 89.49 89.36] 1361.6 3.696 1.384 0.737 122.9 399.8 0.754 2.017
-52 99.18 99.03] 1355.3 4.071 1.386 0.744 125.7 400.9 0.766 2.010
-51.58 101.32  101.17} 1354.0 4.153 1.386 0.745 126.3 401.1 0.769 2.009
-50 109.69  109.51 1349.0 4.474 1.388 0.750 128.5 402.0 0.779 2.004
-48 121.07  120.85{ 1342.7 4.909 1.391 0.756 131.2 403.1 0.791 1.998
-46 133.36 133.11 1336.3 5.377 1.394 0.763 134.0 404.1 0.803 1.992
-44 146.61 146.32f 1330.0 5.880 1.397 0.770 136.8 405.2 0.816 1.987
-42 160.89  160.55| 1323.5 6.419 1.401 0.777 139.6 406.2 0.828 1.981
-40 176.24 175.85| 1317.0 6.996 1.405 0.785 142.4 407.3 0.840 1.976
-38 192.71 192.27] 1310.5 7.614 1.409 0.792 145.3 408.3 0.852 1.970
-36 210.37  209.86] 1304.0 8.275 1.414 0.800 148.1 409.3 0.864 1.965
-34 229.26  228.69| 1297.3 8.980 1.419 0.809 150.9 410.2 0.875 1.960
-32 249.46  248.81 1290.6 9.732 1.424 0.817 153.8 411.2 0.887 1.9565
-30 271.01  270.28| 1283.9 10.53 1.430 0.826 156.6 412.1 0.899 1.950
-28 293.99  293.16| 1277.1 11.39 1.436 0.835 159.5 413.1 0.911 1.946
-26 318.44  317.52} 1270.2 12.29 1.442 0.844 162.4 414.0 0.922 1.941
-24 344.44  343.41 1263.3 13.26 1.448 0.854 165.3 414.9 0.934 1.936
-22 372.05  370.90] 1256.3 14.28 1.455 0.864 168.2 415.7 0.945 1.932
-20 401.34  400.06{ 1249.2 15.37 1.461 0.875 171.1 416.6 0.957 1.927
-18 432.36  430.95| 1242.0 16.52 1.468 0.886 174.1 417.4 0.968 1.923
-16 465.20  463.64 1234.8 17.74 1.476 0.897 177.0 418.2 0.980 1.919
-14 499.91  498.20) 1227.5 19.04 1.483 0.909 180.0 419.0 0.991 1.914
-12 536.58  534.69 1220.0 20.41 1.491 0.921 182.9 419.8 1.003 1.910
-10 575.26  573.20{ 1212.5 21.86 1.499 0.933 185.9 420.5 1.014 1.906
-8 616.03  613.78| 1204.9 23.39 1.507 0.947 189.0 421.2 1.025 1.902
-6 658.97  656.52] 1197.2 25.01 1.516 0.960 192.0 421.9 1.036 1.898
-4 704.15 701.49| 1189.4 26.72 1.524 0.975 185.0 422.6 1.048 1.894
-2 751.64 748.76| 1181.4 28.53 1.533 0.990 198.1 423.2 1.059 1.890
0 801.52  798.41 1173.4 30.44 1.543 1.005 201.2 423.8 1.070 1.886
2 8563.87  850.52] 1165.3 32.46 1.56562 1.022 204.3 424.4 1.081 1.882
4 908.77 905.16| 1157.0 34.59 1.563 1.039 207.4 424.9 1.092 1.878
6 966.29  962.42| 1148.6 36.83 1.573 1.057 210.5 425.5 1.103 1.874
8 1026.5 1022.4 1140.0 39.21 1.584 1.076 213.7 425.9 1.114 1.870
10 1089.5 1085.1 1131.3 41.71 1.596 1.096 216.8 426.4 1.125 1.866
12 11556.4  1150.7| 1122.5 44.35 1.608 1.117 220.0 426.8 1.136 1.862
14 12243  1219.2] 1113.5 47.14 1.621 1.139 223.2 427.2 1.147 1.859
16 1296.2  1290.8] 1104.4 50.09 1.635 1.163 226.5 427.5 1.158 1.855
18 1371.2  1365.5| 1095.1 53.20 1.650 1.188 229.7 427.8 1.169 1.851
20 1449.4  1443.4| 1085.6 56.48 1.666 1.215 233.0 428.1 1.180 1.847
22 16309 1524.6] 10759 59.96 1.683 1.243 236.4 428.3 1.191 1.843
24 1615.8 1609.2] 1066.0 63.63 1.701 1.273 239.7 428.4 1.202 1.839
26 1704.2  1697.2] 1055.9 67.51 1.721 1.306 243.1 428.6 1.214 1.834
28 1796.2 1788.91 1045.5 71.62 1.743 1.341 246.5 428.6 1.225 1.830
30 1891.9 1884.2] 1034.9 75.97 1.767 1.379 249.9 428.6 1.236 1.826
32 1991.3  1983.2] 1024.1 80.58 1.793 1.420 2563.4 428.6 1.247 1.822
34 2094.5 2086.2] 1012.9 85.48 1.822 1.465 256.9 428.4 1.258 1.817
36 2201.7  2193.1 1001.4 90.68 1.855 1.514 260.5 428.3 1.269 1.813
38 2313.0  2304.0 989.5 96.22 1.891 1.569 264.1 428.0 1.281 1.808
40 2428.4  2419.2 977.3 102.1 1.932 1.629 267.8 421.7 1.292 1.803
42 2548.1 2538.6 964.6 108.4 1.979 1.696 271.5 427.2 1.303 1.798
44 2672.2  2662.4 951.4 115.2 2.033 1.771 275.3 126.7 1.315 1.793
46 2800.7  2790.7 937.7 122.4 2.095 1.857 279.2 426.1 1.327 1.788
48 2933.7  2923.6 923.3 130.2 2.168 1.955 283.2 425.4 1.339 1.782
50 3071.5  3061.2 908.2 138.6 2.266 2.069 287.3 424.5 1.351 1.776
52 3214.0  3203.6 892.2 147.7 2.362 2.203 291.5 423.5 1.363 1.770
54 3361.4  3351.0 875.1 157.6 2.493 2.363 295.8 422.4 1.376 1.764
56 3513.8  3503.5 856.8 168.4 2.661 2.557 300.3 421.0 1.389 1.757
58 3671.3  3661.2 836.9 180.4 2.883 2.799 305.0 419.4 1.403 1.749
60 3834.1 3824.2 814.9 193.7 3.191 3.106 310.0 417.6 1.417 1.711
62 4002.1 3992.7 790.1 208.6 3.650 3.511 3156.3 415.5 1.433 1.732
64 4175.7  4166.8 761.0 225.6 4.415 4.064 321.2 413.0 1.450 1.722

viii
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1.3.2 Refrigerant Cylinders

Cylinder

specifications

Handling of
cylinders

m  The cylinder is painted refrigerant color (pink).

m  The cylinder valve is equipped with a siphon tube.

Cylinder

Siphon tube

|

Note: Refrigerant can be charged in liquid state with cylinder in upright position.

Caution! Do not lay cylinder on its side during charging, since it causes refrigerant in gas state to enter
the system.

1 Laws and regulations

R410A is liquefied gas, and the High-Pressure Gas Safety Law must be observed in handling
them. Before using, refer to the High-Pressure Gas Safety Law.

The Law stipulates standards and regulations that must be followed to prevent accidents with
high-pressure gases. Be sure to follow the regulations.

Handing of vessels

Since R410A is high-pressure gas, it is contained in high-pressure vessels.

Although those vessels are durable and strong, careless handling can cause damage that can lead
to unexpected accidents. Do not drop vessels, let them fall, apply impact or roll them on the ground.

Storage

Although R410A is not flammable, it must be stored in a well-ventilated, cool, and dark place in the
same way as any other high-pressure gases.

It should also be noted that high-pressure vessels are equipped with safety devices that releases
gas when the ambient temperature reaches more than a certain level (fusible plug melts) and when
the pressure exceeds a certain level (spring-type safety valve operates).




Introduction

ESIE12-02

1.3.3 Service Tools

R410A is used under higher working pressure, compared to previous refrigerants (R22,R407C).
Furthermore, the refrigerating machine oil has been changed from Suniso oil to Ether oil, and if oil
mixing is occurred, sludge results in the refrigerants and causes other problems. Therefore, gauge
manifolds and charge hoses that are used with a previous refrigerant (R22,R407C) can not be used
for products that use new refrigerants.

Be sure to use dedicated tools and devices.

m  Tool compatibility

Compatibility
Tool HFC HCFC Reasons for change
R410A | R407C R22
Gauge manifold Do not use the same tools for R22
Charge hose N and R410A.
Thread specification differs for
R410A and R407C.
Charging cylinder X o Weighting instrument used for
HFCs.
Gas detector The same tool can be used for
© X HFCs.
Vacuum pump To use existing pump for HFCs,
(pump with reverse flow e vacuum pump adaptor must be
preventive function) installed.
Weighting instrument O
Charge mouthpiece Seal material is different between
R22 and HFCs.
X Thread specification is different
between R410A and others.
Flaring tool (Clutch 0 For R410A, flare gauge is
type) necessary.
Torque wrench (0] Torque-up for 1/2 and 5/8
Pipe cutter 0]
Pipe expander (0]
Pipe bender (0]
Pipe assembling oil X Due to refrigerating machine oil

change. (No Suniso oil can be used.)

Refrigerant recovery
device

Check your recovery device.

Refrigerant piping

See the chart below.

Only 19.1 is changed to 1/2H
material while the previous material is
lloll.

As for the charge mouthpiece and packing, 1/2UNF20 is necessary for mouthpiece size of charge

hose.
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Copper tube
material and
thickness R407C R410A
Pipe size . .
Material Thickness Material Thickness
t (mm) t (mm)
26.4 (0] 0.8 o 0.8
29.5 o 0.8 0] 0.8
212.7 o 0.8 o] 0.8
215.9 o 1.0 O 1.0
219.1 (0] 1.0 1/2H 1.0
* O: Soft (Annealed)
H: Hard (Drawn)
Flaring tool
Flare gauge
23 ‘o¢
\*‘i’iyaeis.
1.0 TASCO JAPAM/
m  Specifications
* Dimension A
Nominal size Tube O.D. A,
Do Class-2 (R410A) Class-1 (Conventional)
1/4 6.35 9.1 9.0
3/8 9.52 13.2 13.0
1/2 12.70 16.6 16.2
5/8 15.88 19.7 19.4
3/4 19.05 24.0 23.3

Xi
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Torque wrench

m Differences

* Change of dimension A

Dimension A

<

>

For class-1: R407C
For class-2: R410A

Conventional flaring tools can be used when the work process is changed. (change of work process)

Previously, a pipe extension margin of 0 to 0.5mm was provided for flaring. For R410A air conditioners,

perform pipe flaring with a pipe extension margin of 1.0 to 1.5 mm. (For clutch type only)

Conventional tool with pipe extension margin adjustment can be used.

m  Specifications

* Dimension B Unit: mm
Nominal size Class-1 Class-2 Previous
1/2 24 24
5/8 27 27

No change in tightening torque
No change in pipes of other sizes

m Differences

» Change of dimension B

Only 1/2", 5/8" are extended

Dimension B

For class-1: R407C
For class-2: R410A
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Vacuum pump with
check valve

Leak tester

Refrigerant oil (Air
compal)

Vacuum pump adaptor
(Reverse flow preventive
vacuum adaptor)

m  Specifications

Discharge speed ® Maximum degree of vacuum
50 I/min (50Hz) Select a vacuum pump which is able to
60 I/min (60Hz) keep the vacuum degree of the system in

Suction port UNF7/16-20(1/4 Flare) excess of -100.7 kPa (5 torr — 755 mmHg)

UNF1/2-20(5/16 Flare) with adaptor

Differences
Equipped with function to prevent reverse oil flow
Previous vacuum pump can be used by installing adaptor.

m Specifications

* Hydrogen detecting type, etc.

* Applicable refrigerants
R410A, R407C, R404A, R507A, R134a, etc.

m Differences

* Previous testers detected chlorine. Since HFCs do not contain chlorine, new tester detects
hydrogen.

m  Specifications

» Contains synthetic oil, therefore it can be used for piping work of every refrigerant cycle.

» Offers high rust resistance and stability over long period of time.

m Differences

Can be used for R410A and R22 units.

Xiii
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Gauge manifold for

R410A

Charge hose for
R410A

Specifications

High pressure gauge

- 0.1 to 5.3 MPa (-76 cmHg to 53 kg/cm?)

Low pressure gauge

- 0.1 to 3.8 MPa (-76 cmHg to 38 kg/cm?)

1/4" — 5/16" (2min — 2.5min)

No oil is used in pressure test of gauges.

— For prevention of contamination

Temperature scale indicates the relationship between pressure and temperature in gas saturated

state.
Differences

Change in pressure
Change in service port diameter

(Hose with ball valve)

Specifications
Working pressure 5.08 MPa (51.8 kg/cm?)

Rupture pressure 25.4 MPa (259 kg/cm?)
Available with and without hand-operate valve that prevents refrigerant from outflow.

Differences

Pressure proof hose

Change in service port diameter

Use of nylon coated material for HFC resistance

Xiv
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Charging cylinder

Weigher for
refrigerant charge

Charge mouthpiece

Can not be used

Specifications
Use weigher for refrigerant charge listed below to charge directly from refrigerant cylinder.

Differences
The cylinder can not be used for mixed refrigerant since mixing ratio is changed during charging.

When R410A is charged in liquid state using charging cylinder, foaming phenomenon is
generated inside charging cylinder.

Specifications

High accuracy

TA101A (for 10-kg cylinder) = £ 2g

TA101B (for 20-kg cylinder) = £ 5g

Equipped with pressure-resistant sight glass to check liquid refrigerant charging.

A manifold with separate ports for HFCs and previous refrigerants is equipped as standard
accessories.

Differences
Measurement is based on weight to prevent change of mixing ratio during charging.

Specifications
For R410A, 1/4" — 5/16" (2min — 2.5min)
Material is changed from CR to H-NBR.

Differences
Change of thread specification on hose connection side (For the R410A use)

Change of sealer material for the HFCs use.

XV
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Part 1
System Outline

What is in this part?  This part contains the following chapters:

Chapter See page
1-General Outline: Altherma 1-3
2—Specifications 1-27
3—Functional Diagrams 1-41
4—Piping Diagrams 1-49
5-Switch Box Layout 1-61
6-Wiring Diagrams 1-67
7—-PCB Layout 1-87

Part 1 — System Outline 1-1



ESIE12-02

Part 1 — System Outline



ESIE12-02

General Outline: Altherma

1 General Outline: Altherma

1.1 What Is in This Chapter?

Introduction

General outline

This chapter contains the following information on the Altherma:
m  Outlook and dimensions

m Installation and service space

= Components

m  Physical limitations and limits of operation

m  Drainpan kit necessity

This chapter contains the following general outlines:

Topic See page
1.2-ERHQ011~016BAV3: Outlook and Dimensions 1-4
1.3—ERLQO011~016BAW1: Outlook and Dimensions 1-5
1.4-ERLQO011~016CAV3: Outlook and Dimensions 1-6
1.5-ERLQO011~016CAW1: Outlook and Dimensions 1-7
1.6—EKHVX016B*** & EKHVH016B***: Outlook and Dimensions 1-9
1.7-EKSOLHT: Outlook Drawing 1-11
1.8—-EKSOLHTU: Outlook Drawing 1-13
1.9-EKHTS 200/260 AC 1-15
1.10-EKHTSU 200/260 AC 1-17
1.11-EKRTR / EKRTW: Outlook and Dimensions 1-19
1.12-ERHQ011~016BAV3*/W1*: Installation and Service Space 1-20
1.13—-ERLQO011~016CAV3/W1: Installation and Service Space 1-22
1.14—EKHVH(X)016B***: Installation and Service Space 1-23
1.15—Physical Limitations and Limits of Operation 1-24
1.16—EKHBDP - Drainpan Kit Necessity 1-26
Part 1 — System Outline 1-3
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1.2 ERHQ011~016BAV3: Outlook and Dimensions

Outlook and The illustration below shows the outlook and the dimensions of the unit (mm).
dimensions
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Installation and
service space

See page 1-20.
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1.3 ERLQ011~016BAW1: Outlook and Dimensions

Outlook and The illustration below shows the outlook and the dimensions of the unit (mm)
dimensions
HOLE FOR ANCHOR
BOLT 4 x M12 M0 620 |40y
\ s
i —
J \
A = 3
L 40 )
|9
#ﬂ | 90 |
Iy ! [ ] ]
C T ] AL i
= I /1 ®
C |
C ] )
- i d|
C 7
== 7
— | N : =
== e ol |
i )/
== ; 5 2l
\ AX
O ;\\\\\zss 1. 537\@
== B2 o ey .
O | 31 || = ii@/ B g ;T )
- R . = 57 L1 LI 7
2 0[] 193 {19 [] 80 13| et
142 145 P
as
U]
= '
e
s [/ &l ®
1= & .
e nd
W 378 191 3TW57914-1
Installation and See page 1-20.

service space
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1.4 ERLQO011~016CAV3: Outlook and Dimensions

Outlook and The illustration below shows the outlook and the dimensions of the unit (mm)
dimensions

HOLE FORANCHOR 620

BOLT4xM12 t‘ " _y

JUCJIU IR

350
(345~ 355)

B . = e
0
||

/ | 900

1345

©6

XX

may §

|
| 84 |55

80 13 67

3

145 50

3TW60334-2

Installation and See page 1-20.
service space
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1.5 ERLQ011~016CAW1: Outlook and Dimensions

Outlook and The illustration below shows the outlook and the dimensions of the unit (mm)
dimensions
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Components

The table below contains the different components of the unit.

No.

Component

Gas pipe connection g15.9 flare

Liquid pipe connection 29.5 flare

Service port (in the unit)

Electronic and Grounding terminal M5 (in switch box)

Refrigerant piping intake

Power supply wiring intake (knock out hole ¢34)

Control wiring intake (knock out hole g27)

| Nl B~ OO|DN

Drain outlet

Part 1 — System Outline
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1.6 EKHVX016B*** & EKHVH016B***: Outlook and Dimensions

Outlook and The illustration below shows the outlook and the dimensions of the unit (mm).
dimensions
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Installation and See page 1-23.
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Components The table below contains the different components of the unit.
No. Component
1 Gas pipe connection g15.9 solder (R410A)
2 Liquid pipe connection 9.5 solder (R410A)
3 Pressure gauge
4 Blow off valve
5 Drain/fill valve water circuit
6 Air purge
7 Shut-off valves
8 Water filter
9 Water in connection G 1-1/4" (female)
10 Water out connection G 1-1/4" (female)
11 Control wiring intake (knock-out hole g37)
12 Power supply wiring intake (knock-out hole 237)
13 Knock-out holes for refrigerant piping and water piping
14 Levelling feet
1-10 Part 1 — System Outline
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1.7 EKSOLHT: Outlook Drawing

Outlook drawing The illustration below shows the outlook of the unit.
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Installation and See page 1-23.
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Components The table below contains the different components of the unit.
No. Main components
1 Pump + switch for speed setting
2 Solar kit heat exchanger
3 Inlet connection from the unit
4 Return connection to the unit
5 Return connection to solar pump station (3/4” M BSP)
6 Inlet connection from solar pump station (3/4” M BSP)
7 Piping thermal cut-out
8 Return connection pipe to the domestic hot water tank
9 Inlet connection pipe from the domestic hot water tank
10 Non-return valve
11 Tank thermal cut-out
12 Sensor holder
12.1 Insertion tube for thermal cut-out solar kit
12.2 Insertion tube for thermistor domestic hot water tank
12.3 Insertion tube for thermistor solar pump station
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General Outline: Altherma

1.8 EKSOLHTU: Outlook Drawing

Outlook drawing

The illustration below shows the outlook of the unit.
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General Outline: Altherma ESIE12-02

Components The table below contains the different components of the unit.
No. Main components
1 Pump + switch for speed setting
2 Solar kit heat exchanger
3 Inlet connection from the unit
4 Return connection to the unit
5 Return connection to solar pump station (3/4” M BSP)
6 Inlet connection from solar pump station (3/4” M BSP)
7 Piping thermal cut-out
8 Return connection pipe to the domestic hot water tank (delivered with EKUHT2WB)
9 Inlet connection pipe from the domestic hot water tank
10 Non-return valve
11 Tank thermal cut-out
12 Sensor holder
12.1 Insertion tube for thermal cut-out solar kit
12.2 Insertion tube for thermistor domestic hot water tank
12.3 Insertion tube for thermistor solar pump station
13 Solenoid valve delivered with EKUHT2WB
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ESIE12-02 General Outline: Altherma

1.9 EKHTS 200/260 AC

Front view
IEI Tank sensor
i e J{
N = 0 = J
Bottom view

Tank sensor

Recirculation connection

Cold water in

Hot water out

Coil out
towards indoor unit

Coil in
from indoor unit
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General Outline: Altherma ESIE12-02

Top view

Worm’s-eye view

l%n Tank sensor

Recirculation connection

Hot water out Cold water in

Coil in (from indoor unit) Coil out (to indoor unit)

Bottom adaptor
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ESIE12-02 General Outline: Altherma

1.10 EKHTSU 200/260 AC n

Front view

I# Tank sensor
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General Outline: Altherma ESIE12-02

Bottom view
Pressure relief connection

Recirculation connection

Hot water out Cold water in

Coil in (from indoor unit) Coil out (towards indoor unit)

Bird’s-eye view

— Pressure relief connection

Anode

Hot water pipe

C— — Heat exchanger

Recirculation pipe

— Coil out connection towards indoor unit

Inlet cold water pipe

Coil in connection from indoor unit Cold water in connection

Recirculation connection

Hot water out connection
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ESIE12-02 General Outline: Altherma

1.11 EKRTR/EKRTW: Outlook and Dimensions

Outlook and The illustrations below shows the outlook and the dimensions of the units (mm).

dimensions
EKRTW

161
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General Outline: Altherma

ESIE12-02

112 ERHQO011~016BAV3*/W1*: Installation and Service Space

Installing near a
wall or obstacle

Not stacked

Where a wall or other obstacle is in the path of the outdoor unit air intake or exhaust airflow, follow the
installation guidelines below (stacked, multiple row).

The illustrations and table below show the required installation and service space (mm).

Suction side obstacle

Discharge side obstacle

Left side obstacle

Right side obstacle

Top side obstacle

Obstacle is present

1 In these cases, close the bottom

of the installation frame to
preventdischarged air from being
bypassed

2 Inthese cases, only 2 units can

be installed

This situation is not allowed

v >100
v v |/ 2100 | 2100 2100
v v >100 <500 | 21000
v A 2150 | 150 >150 <500 | 21000
v >500
v v <500 >500 1000
L1<l2 100 2500
|/
L2411 100 >500
> <1
L1<H >250 | <500 2150 >1000 | 2L1<2H
L1<l2 1000 0<L1<1/oH
R L1<H
| v v 100 0<L2<112H
Lo<H = 1000 | 2500 | 21000 2220
L2<11 >200 1pH<L2<H
He2 L2<H
v v |/ 200 | >300 1000
v v | V| 2200 | 2300 21000 <500 | 21000
v >1000
v v <500 >1000 1000
L1<l2 300 1000
I/ Lol 2250 1500 0<L2<IoH
>300 TpH<L2<H
> <1
L1<H >300 | <500 1000 >1000 |- SL1=2H
L1<L2 >1250 TH<LisH | 4
R L1<H
A v >250 0<L2<1/oH
L2<H = 21500 | <500 | 21000 |—<—o="2"
L2<L1 300 pHeL2sH | 2
Hel2 L2<H
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General Outline: Altherma

Stacked

Multiple row

The illustration below shows the required installation and service space (mm).

m Do not stack more than one unit.

m  +/- 100 mm is required as the dimension for laying the upper outdoor unit’s drain pipe.

m  Get the portion A sealed so that air from the outlet does not bypass.

N

1 Obstacles exist in front of the outlet side. 2

Obstacles exist in front of the air inlet.

The illustration below shows the required installation and service space (mm).

1 Installing one unit per row.

2

Installing multiple units (2 units or more) in
lateral connection per row.

Relation of dimensions of H, A and L are shown in the table below.

L A
L<H 0<L=<1/2H 250

12H <L 300
H<L Installation impossible

Part 1 — System Outline
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General Outline: Altherma

ESIE12-02

113 ERLQO011~016CAV3/W1: Installation and Service Space

The illustration and table below shows the required installation and service space (mm).

v | | 2200 |
v I / 2200 | 2200 2200
v v 2200 <500 |21000
v VAN 2300 | 2300 2300 <500 |21000 1
v 2500
4 v/ <500 2500 21000
L1<L2 2200 2500
I/ -
L2<L1 2200 2500
2750 0<L1<1/2H
L1=H 2350 | <500 21000
L1<L2 21000 0<L1=1/2H
H<L1 L1sH
|/ v 2
2200 0<L2<1/2H
L2sH 21000| 2500 |21000———
L2<L1 2300 1/2H<L2<H
H<L2 L2<H
‘ Suction side obstacle 1 Recommended installation set-up for the
ERLQO011~016* (to prevent exposure to wind

Discharge side obstacle

or that the heat exchanger coil is affected by
snow)

Left side obstacle 2 Inthese cases, close bottom of the installation
frame to prevent discharged air from being

Top side obstacle

Obstacle is present

‘ Right side obstacle bypassed
4
v

This situation is not allowed
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ESIE12-02 General Outline: Altherma

114 EKHVH(X)016B***: Installation and Service Space

EKHBH(X) The illustration below shows the minimum service space for service and ventilation.

REFRIGERANT PIPING (FIELD)

LEFT ROUTING

LEFT INSTALLATION UPWIRING

RIGHT INSTALLATION

X

> 250 > 300
/ /
7,
SCREW FIXATION OF TOPPLATE
(BOTH SIDES)
(0 | E |
- | i i
L 0 ' ! !
M | | !
\J 1 2 | 1
' | | |
() [ > 600 \ ‘ '
M | | I
= | i: ;1
: 1 - A
/// v
695 600

3TW60434-2 A
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General Outline: Altherma ESIE12-02

1.15 Physical Limitations and Limits of Operation

Distance between The illustrations and table below show the limitations.
components
OUTDOOR
A A
A E
G&G v
< >
<—>| Thermostat |
F&F H
Domestic | < >
INDOOR J
hot tank B
j Cc 3way | <—>| 2 way valve |
1 valve |
A
v D
Heat
emitters
Allowable height:
Indoor 'y
Total system: <30 m
(outdoor unit can be above
or below the Indoor)
v
outdoor
Piping Piping water Power supply Communication
R410A
A B c D E F&F G G’ H 1 J
ERHQO11BAV3(8)
ERHQO14BAV3(8) 5 7; ‘:f
ERHQO16BAV3(8)
ERHQO011BAW1(8)
ERHQO14BAW1(8) | 3A<
ERHQO16BAW1(8) 3-way valve mounted | dependon | dependon | dependon 12m dependon | 0.05 m dependon | dependon
ERLQO11CAV3 indoor ir ion | ir ion | ir ion installation installation | installation
ERLQO14CAV3 3
ERLQO016CAV3
ERLQO11CAWA1
ERLQO14CAW1 3oA<
ERLQO16CAW1

Remark: When EKHTS*AC tank is used: B and C are eliminated because 3-way valve is installed in the indoor unit.
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ESIE12-02 General Outline: Altherma

Remark m  A: Minimum allowed length is 3 m. Refer to the installation manual of the outdoor unit.
m V3(8) ONLY:
When < 5 m, recharging of the outdoor unit is required.

It is not necessary to charge additionally if the piping length is under 30 m
m W1(8) ONLY:
It is not necessary to charge additionally if the piping length is under 10 m
m  E: 123-wiring in/outdoor
m  F: Power supply booster + Q2L safety
m F"

Power supply solenoid valve (UK only)

m  G: Thermistor cable supplied with the domestic hot water tank is 12 m in length. May not be
changed.

m  G" Feedback signal Q2L & Q3L safety (UK only)
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General Outline: Altherma ESIE12-02

116 EKHBDP - Drainpan Kit Necessity

Decision graph for

EKHBDP necessity Leaving water temperature limit to prevent condensation

31.0 ' : ' 31
—m— Relative humidity 40% : :
—&— Relative humidity 60% : :
—a— Relative humidity 80% : LA
' ' ke
T ' ' 7
28.0 -frmrmmmmmem e T bormmmememememeneeees L G 28
H H H s
' ' N 7
i ' ' e
: : e
: s A
Maximum leaving PRGN
25.0 - water temperature  |------ RS T L LS R EEEEEEEE R EEEE 25
cooling mode = 22°C. Phd »
0 H e H -
H L7 E e
l ' ”
— H H s —
O s T o
220 Leeneee e TP COTTIRREE EERLEPETERPRIREREEERLRE o SLISCIEILLLEEEEREREy 22 *=
[0) : - [0)
o H o
2 ' ' 2
© K : o
— N —
[0} ' [}
Q : Q
= : : : €
Q19,0 - e A drmeee 19 2
— ' L
o) : o)
-— H -—
® : ®©
2 : 2
o) : o)
£ 1 1 1 £
@ 16.0 -f-mmmmmnommeeeeee R GGRGOROTITTELEEEEE fomemee 16 &
Q v H H Q
— |
13.0 - T s b A 13
120 |
H ™~ Example :
10.0 - T - S i | With ambient temperature of 25°C and | ___ 10
’ ; i | relative humidity of 40%.
If leaving water temperature is below
12°C, condensation on water piping will
happen.
7.0 f y f 7
20 23 % 26 29 32
Dry bulb temperature (°C)
Remark 1 Refer to psychometric chart for more information.

2 If condensation is expected, installation of EKHBDP - drainpan kit must be considered.
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ESIE12-02 Specifications

2  Specifications

2.1 What Is in This Chapter?

Introduction This chapter contains the following information:
m  Technical specifications

m  Electrical specifications

Altherma This chapter contains the following specifications:
Topic See page
2.2-Technical and Electrical Specifications for ERHQ011~016BAV3 1-28
2.3-Technical and Electrical Specifications for ER(L\H)Q011~016BAW1 1-31

2.4-Technical and Electrical Specifications for EKHVH016BB*** & EKHVX016BB*** | 1-34

2.5-Technical and Electrical Specifications for EKSOLHT 1-38

2.6-Technical and Electrical Specifications for EKRTW / EKRTR 1-39
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Specifications ESIE12-02
2.2 Technical and Electrical Specifications for ERHQ011~016BAV3
Technical The table below contains the technical specifications.
specifications
Specification EKHBH* EKHBX*
ERHQO011BA* ERHQ014BA* | ERHQ016BA* ERHQO011BA* ERHQ014BA* | ERHQO016BA*
hydro-boxes EKHBH016B** | EKHBH016B** | EKHBH016B** | EKHBX016B** | EKHBX016B** | EKHBX016B**
Colour Ivory white
Casing
Material Painted galvanised steel plate
Packing Height 1349 mm
Width 980 mm
Depth 420 mm
Dimensions
Unit Height 1170 mm
Width 900 mm
Depth 320 mm
Machine weight 103 kg
Weight
Gross weight 114 kg
Packing Material EPS, Carton, Wood, PE (straps)
Weight 11 kg
Heat exchanger Specifications Length 857 mm
Nr. of rows 2
Fin pitch 1.4 mm
Nr. of passes 6
Face area 0.98 m?
Nr. of stages 52
Empty tubeplate hole 0
Tube type Hi-XSS(8)
Fin Type WF fin
Treatment Anti-corrosion treatment (PE)
Fan Type Propeller
Quantity 2
Air flow rate (nominal | Heating high — — — 96 m*/min 100 m*min 97 m*/min
atz30v) Cooling low 90 m¥min 90 m*min 90 m*/min 90 m*/min 90 m*/min 90 m*/min
Discharge direction Horizontal
External static pressure (Max) —
Motor Quantity 2
Model Brushless DC motor
Position —
Speed (nominal at 230 V) 8
- number of steps
Speed (nominal at 230 V) — — — 800 rpm 850 rpm 830 rpm
- cooling
Speed (nominal at 230 V) 760 rpm 760 rpm 760 rpm 760 rpm 760 rpm 760 rpm
- heating
Output 70W
Drive Direct drive
Compressor Quantity 1
Motor Model JT100G-VD
Type Hermetically sealed scroll compressor
Speed —
Motor output 2200 W
Starting method Inverter driven
Crankcase heater 33W
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Specifications

Specification EKHBH* EKHBX*

ERHQO011BA* | ERHQ014BA* | ERHQ016BA* | ERHQ011BA* | ERHQ014BA* | ERHQ016BA*
hydro-boxes EKHBHO016B** | EKHBH016B** | EKHBH016B** | EKHBX016B** | EKHBX016B** | EKHBX016B**
Operation range Heating Min -20°C DB

Max. 35°C DB
Cooling Min — 10 °C DB
Max. — 46 °C DB
Domestic hot water | Min -20°C DB
Max. 35°C DB
Sound level (nominal) Heating Sound power — — — 64 dBA 64 dBA 66 dBA
Sound pressure () 49 dBA 51 dBA 53 dBA 49 dBA 51 dBA 53 dBA
Cooling Sound power — — — 64 dBA 66 dBA 69 dBA
Sound pressure (1) — — — 50 dBA 52 dBA 54 dBA
Sound level (night quiet) Heating Sound pressure 42 dBA 42 dBA 43 dBA 42 dBA 42 dBA 43 dBA
Cooling Sound pressure — — — 45 dBA 45 dBA 46 dBA
Refrigerant Type R410A
Charge 3.7 kg
Control Expansion valve (electronic type)
Nr. of circuits 1
Refrigerant oil Type Daphne FVC68D
Charged volume 101
Piping connections Liquid Quantity 1
Type Flare connection
Diameter (OD) 9.52 mm
Gas Quantity 1
Type Flare connection
Diameter (OD) 15.9 mm
Drain Quantity 3
Type Hole
Diameter (OD) 26 mm
Piping length Min. @ 5m
Max. 75m
Equivalent 95 m
Chargeless 30m

Additional refrigerant charge

See installation manual outdoor unit 4PW37976-1 B

Installation height difference max.

30m

Heat insulation

Both liquid and gas pipes

Defrost method

Pressure equalising

Defrost control

Sensor for outdoor heat exchanger temperature

Capacity control method

Inverter controlled

Capacity control (%)

Safety devices

High pressure switch

Fan motor thermal protector

Fuse
Standard accessories Item Tie wraps
Quantity 2
Standard accessories Item Installation manual
Quantity 1

Notes

™ The sound pressure level is measured via a microphone at a certain distance from the unit. It is a relative value depending on
the distance and acoustic environment. Refer to sound spectrum drawing for more information.

@) Down to 3 m with recharging of the outdoor unit. Refer to the installation manual of the outdoor unit.

Part 1 — System Outline
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Specifications ESIE12-02
Electrical The table below contains the electrical specifications.

specifications

Specification EKHBH* EKHBX*

ERHQ011BA* ERHQ014BA* ERHQ016BA* ERHQ011BA* ERHQO014BA* ERHQO016BA*
hydro-boxes EKHBHO016B** | EKHBHO016B** | EKHBHO016B** | EKHBX016B** | EKHBX016B** | EKHBX016B**
Power supply Name V3

Phase 1~
Frequency 50 Hz
Voltage 230V
Current Nominal running current Cooling —
Heating —
Starting current —
Zmax List no requirements
Text —_
Maximum running current Cooling — — 228 A 274 A 31.9A
Heating — — — — —
Recommended fuses 32A
Voltage range Minimum 207V
Maximum 253V
Wire connections | For power supply Quantity | | | |
Remark See installation manual outdoor unit 4PW37976-1 B
For connection with hydro-box | Quantity | | | |
Remark See installation manual outdoor unit 4PW37976-1 B
Power supply intake Outdoor unit only
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Technical and Electrical Specifications for ER(L\H)Q011~016BAW1

Technical
specifications

The table below contains the technical specifications.

Specification

Heating only type

Reversible type

ERLHQ011BAW1 | ERLHQ014BAW1 | ERLHQ016BAW1 | ERLHQ011BAW1 | ERLHQ014BAW1 | ERLHQ016BAW1
indoor units EKHBHO016B** | EKHBH016B** | EKHBH016B** | EKHBX016B** | EKHBX016B** | EKHBX016B**
Colour Ivory white
Casing
Material Painted galvanised steel plate
Packing Height 1524 mm
Width 980 mm
Depth 420 mm
Dimensions
Unit Height 1345 mm
Width 900 mm
Depth 320 mm
Machine net weight (ERHQ*W1*/ERLQ*W1*) 108/110 kg
Weight of unit Packed machine weight 123/125 kg
(ERHQ*"W1*/ERLQ*W1*)
Weight of packing materi- | Material EPS, Carton, Wood, PE (straps)
als Weight 15 kg
Heat exchanger Specifications Length 857 mm
Nr. of rows 2
Fin pitch 1.4 mm
Nr. of passes 5
Face area 1.131 m?
Nr. of stages 60
Empty tubeplate hole 0
Tube type Hi-XSS(8)
Fin Type WF fin
Treatment Anti-corrosion treatment (PE)
Fan Type Propeller
Quantity 2
Air flow rate (nominal | Cooling — — — — — —
at 230 V) Heating — — — — — —
Discharge direction Horizontal
External static pressure (Max) —
Motor Quantity 2
Model Brushless DC motor
Position —
Speed (nominal at 230 V) 8
- number of steps
Speed (nominal at 230 V) — — — 780 rpm 780 rpm 780 rpm
- cooling
Speed (nominal at 230 V) 760 rpm 760 rpm 760 rpm 760 rpm 760 rpm 760 rpm
- heating
Output 70W
Drive Direct drive
Compressor Quantity 1
Motor Model JT1G-VDYR@T
Type Hermetically sealed scroll compressor
Speed —
Motor output 2200 W
Starting method Inverter driven
Crankcase heater 33W
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Specification Heating only type Reversible type
ERLHQ011BAW1 | ERLHQ014BAW1 | ERLHQ016BAW1 [ ERLHQ011BAW1 | ERLHQ014BAW1 | ERLHQ016BAW1
indoor units EKHBH016B** | EKHBH016B** | EKHBHO016B** | EKHBX016B** | EKHBX016B** | EKHBX016B**
Operation range Heating Min. -25°C DB (by support backup heater)
Max. 35°C DB
Cooling Min. — 10°C DB
Max. — 46 °C DB
Domestic hot water | Min. -20°C DB
Max. 35°C DB
Sound level (nominal) Heating @ Sound power 64 dBA 64 dBA 66 dBA 64 dBA 64 dBA 66 dBA
Sound pressure () 51 dBA 51 dBA 52 dBA 51 dBA 51 dBA 52 dBA
Cooling ¥ Sound power 64 dBA 66 dBA 69 dBA 64 dBA 66 dBA 69 dBA
Sound pressure () — — — 50 dBA 52 dBA 54 dBA
Sound level (night quiet) Heating Sound pressure 42 dBA 42 dBA 43 dBA 42 dBA 42 dBA 43 dBA
Cooling Sound pressure — — — 45 dBA 45 dBA 46 dBA
Refrigerant Type R410A
Charge 2.95kg
Control Expansion valve (electronic type)

Nr. of circuits

1

Refrigerant oil Type Daphne FVC68D
Charged volume 1.01
Piping connections Liquid Quantity 1
Type Flare connection
Diameter (OD) 9.52 mm
Gas Quantity 1
Type Flare connection
Diameter (OD) 15.9 mm
Drain Quantity 4
Type Hole
Diameter (OD) 3x26 / 1x18
Piping length Min. @ 5m
Max. 75m
Equivalent 95 m
Chargeless 10 m

Additional refrigerant charge

See installation manual outdoor unit 4PW42025-1

Installation height difference max.

30m

Max. interunit level difference

Heat insulation

Both liquid and gas pipes

Defrost method

Pressure equalising

Defrost control

Sensor for outdoor heat exchanger temperature

Capacity control method

Inverter controlled

Capacity control (%)

Safety devices

High pressure switch

Fan motor thermal protector

Fuse
Standard accessories Item Tie wraps
Quantity 2
Standard accessories Item Installation manual
Quantity 1

Notes ™ The sound pressure level is measured via a microphone at a certain distance from the unit. It is a relative value depending on
the distance and acoustic environment. Refer to sound spectrum drawing for more information.
@) Down to 3 m with recharging of the outdoor unit. Refer to the installation manual of the outdoor unit.
@) Conditions: Ta DB/WB 7°C/6°C - LWC 35°C (AT = 5°C)
) Conditions: Ta 35°C - LWE 7°C (AT = 5°C)
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Specifications

Electrical

The table below contains the electrical specifications.

specifications

Specification Heating only type Reversible type
ERLHQ011BAW1 | ERLHQ014BAW1 | ERLHQ016BAW1 | ERLHQ011BAW1 | ERLHQ014BAW1 | ERLHQ016BAW1

indoor units EKHBHO016B** | EKHBH016B** | EKHBHO016B** | EKHBX016B** EKHBX016B** EKHBX016B**
Power supply Name W1*

Phase 3N~

Frequency 50 Hz

Voltage 400 V
Current Nominal running current Cooling —

Heating 58A

Starting current (cooling/heating) —

Zmax —

Minimum Sg; value —

Maximum running current Cooling 13.5/14

(ERHQ*W1*/ERHQ*W18*) Heating

Recommended fuses 20A
Voltage range Minimum 360 V

Maximum 440V
Wire connections | For power supply Quantity

Remark See installation manual outdoor unit 4PW42025-1

For connection with Quantity

hydro-box Remark See installation manual outdoor unit 4PW42025-1
Power supply intake Outdoor unit only
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24 Technical and Electrical Specifications for EKHVH016BB*** & EKHVX016BB***
Technical The table below contains the technical specifications.
specifications
Specification HEATING ONLY TYPE
*KHVH016BB*
Outdoor units *R(H/L)Q011*V3 *R(H/L)QO11*W1 *R(H/L)Q014*V3 *R(H/L)Q014*W1 *R(H/L)Q016*V3 *R(H/L)Q016*W1
Nominal input (indoor only without electric heater) 230 W
Casing Colour Metallic grey
Material Pre coated sheetmetal
Dimensions Packing Height 860 mm
Width 680 mm
Depth 800 mm
Unit Height 705 mm
Width 600 mm
Depth 695 mm
Weight of unit | Machine net weight 67 kg
Packed machine weight 76 kg
Eacking mate- | Material EPS, Cardboard, MDF, Wood (pallet), Metal
rials Weight 8,75 kg
Main compo- | Pump Type Water cooled
nents Nr. of speed 3
Nominal ESP unit Cooling — — — — — —
Nominal ESP unit Heating 47,5 kPa 47,1 kPa 36,1 kPa 33,7 kPa 26,6 kPa 26,4 kPa
Power input 165 W
Water side Type Brazed plate
Heat
exchanger | Quantity 1
Water volume 1,011
Water flow rate Min. 16 I/min
Water flow rate Nom. Cooling @) — — — — — —
Water flow rate Nom. Heating ) 32,1 l/min 32,4 l/min 40,1 I/min 41,6 I/min 45,9 I/min 46,0 I/min
Water flow rate Max. Cooling 58 I/min
Water flow rate Max. Heating 58 I/min
Insulation material Polyurethane foam
Expansion Volume 101
vessel Max. water pressure 3 bar
Pre-pressure 1 bar
Water filter | Diameter perforations 1 mm
Material Brass
Water circuit Piping connections diameter G 1-1/4” (FEMALE)
Safety valve 3 bar
Manometer Yes
Drain valve / Fill valve Yes
Shut off valve Yes
Air purge valve Yes
Total water volume (©) 551
Refrigerant Gas side diameter 15,9 mm
circuit Liquid side diameter 9,52 mm
Sound level s::;r;ire @) | Medium speed - 0 ESP heating 28 dBA
Sound Medium speed - 0 ESP heating 46 dBA
power
s;‘;’;ire @ r':Aeeadt:ggm speed - nominal flow 31dBA 31dBA 20 dBA 20 dBA 28 dBA 28 dBA
s::;’;ire @ :g;i:geed - nominal flow 33 dBA 33 dBA 33 dBA 33 dBA 32 dBA 32 dBA
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Specification HEATING ONLY TYPE
*KHVH016BB*
Outdoor units *R(H/L)QO11*V3 *R(H/L)QO11*W1 *R(H/L)Q014*V3 *R(H/L)Q014*WA1 *R(H/L)Q016*V3 *R(H/L)Q016*W1
Operation Ambient Cooling —
range (7 Heating -20~35°C (V3) / -25~35°C (W1)
Waterside Cooling —
Space heating (®) 15~55°C (7)
DHW heating ®) 25~60°C
Specification REVERSIBLE TYPE
*KHVX016BB*
Outdoor units *R(H/L)Q011*V3 *R(H/L)QO11*W1 *R(H/L)Q014*V3 *R(H/L)Q014*W1 *R(H/L)Q016*V3 *R(H/L)Q016*W1
Nominal input (indoor only without electric heater) 230 W
Casing Colour Metallic grey
Material Pre coated sheetmetal
Dimensions Packing Height 860 mm
Width 680 mm
Depth 800 mm
Unit Height 705 mm
Width 600 mm
Depth 695 mm
Weight of unit | Machine net weight 67 kg
Packed machine weight 76 kg
Eacking mate- | Material EPS, Cardboard, MDF, Wood (pallet), Metal
rials Weight 8,75 kg
Main compo- | Pump Type Water cooled
nents Nr. of speed 3
Nominal ESP unit Cooling 51,7 kPa 45,5 kPa 42,4 kPa 42,2 kPa 39,9 kPa 39,9 kPa
Nominal ESP unit Heating 47,5 kPa 47,1 kPa 36,1 kPa 33,7 kPa 26,6 kPa 26,4 kPa
Power input 165 W
Water side | Type Brazed plate
Heat
exchanger Quantity 1
Water volume 1,011
Water flow rate Min. 16 I/min
Water flow rate Nom. Cooling @) 28,7 l/min 33,6 l/min 35,8 I/min 36,0 I/min 37,6 I/min 37,6 l/min
Water flow rate Nom. Heating ) 32,1 l/min 32,4 I/min 40,1 I/min 41,6 I/min 45,9 I/min 46,0 l/min
Water flow rate Max. Cooling 58 I/min
Water flow rate Max. Heating 58 I/min
Insulation material Polyurethane foam
Expansion Volume 101
vessel Max. water pressure 3 bar
Pre-pressure 1 bar
Water filter | Diameter perforations 1 mm
Material Brass
Water circuit Piping connections diameter G 1-1/4” (FEMALE)
Safety valve 3 bar
Manometer Yes
Drain valve / Fill valve Yes
Shut off valve Yes
Air purge valve Yes
Total water volume (©) 551
Refrigerant Gas side diameter 15,9 mm
circut Liquid side diameter 9,52 mm
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Specification REVERSIBLE TYPE
*KHVX016BB*
Outdoor units *R(HL)QO11*V3 | *R(HIL)QO11*W1 | *R(H/L)Q014*V3 | *R(HL)Q014*W1 | *R(H/L)Q016*V3 | *R(H/L)Q016*W1
Sound level | Sound @ | Medium speed - 0 ESP heating 28 dBA
pressure
Sound Medium speed - 0 ESP heating 46 dBA
power
Sound | Medium speed - nominal flow 31dBA 31dBA 29 dBA 29 dBA 28 dBA 28 dBA
pressure ) | heating
Sound | High speed - nominal flow 33 dBA 33 dBA 33 dBA 33 dBA 32 dBA 32 dBA
pressure ) | heating
Operation Ambient Cooling 10~46°C
range (7 - . "
Heating -20~35°C (V3) /-25~35°C (W1)
Waterside Cooling 5~22°C
Space heating ©) 15~55°C (7)
DHW heating ®) 25~60°C
Notes (2) Tamb 35°C - LWE 7°C (DT = 5°C) at Hi-speed.
©) DB/WB 7°C/6°C - LWC 35°C (DT = 5°C) at Hi-speed.
) The sound pressure level is measured via a microphone at 1 m from the unit. It is a relative value, depending on the distance
and acoustic environment. The sound pressure level mentioned is valid for pump medium speed - 0 ESP / medium speed - nominal
flow / high speed - nominal flow.
®) 15°C~25°C: BUH only, no Heatpump operation = during commissioning.
® Including piping + PHE + backup heater / excluding expansion vessel.
(™ see operation range drawing for difference between single and three phase units.
®) Only with optional *KHTS* tank. More details see operation range drawing.
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Electrical The table below contains the electrical specifications.
specmcatlons Backup heater Type 6V3 6WN 9WN
Power supply (1)@ Phase 1~ 3~ 3~
Frequency 50 Hz
Voltage 230V 400V 400 V
Current Running current (backup heater) 26 (10) A 8,7 (11)A 13 (12) A
Zmax (backup heater) 0,29 Q — —
Minimum Sg, value ®) (9 - -
Voltage range Minimum 207V 360 V 360 V
Maximum 253V 440V 440V
Wiring For power supply backup heater Quantity of wires 3G 4G 4G
connections
Type of wires Note 3 Note @ Note @)
For connection with RST Quantity of wires
Wire included in option *KHTS*
Type of wires
For connection with A3P Quantity of wires Note ©)
Type of wires Note (3)and (5)
For connection with M2S Quantity of wires 3G
Type of wires Note (3)2and (5)
For connection with M3S Quantity of wires 4G
Type of wires Note (3)and (5)
For connection of bottom plate Quantity of wires 2
heater
Type of wires Note @)
For connection of user interface Quantity of wires 2
Type of wires Note (13)
For connection of benefit kWh rate | Quantity of wires 2
power supply (voltage free contact)
Type of wires Note (14)
Notes ™) Above mentioned power supply of the hydro-box is for the backup heater only.

The switch box & pump of the hydro-box are supplied via the outdoor unit.

@) Electric heater has 2 capacity steps.

©) select diameter and type according to national and local regulations.

@) For more details of the voltage range and current refer to installation manual *KHV(H/X)016BB*.
®) voltage: 230 V / Maximum current: 100 mA / Minimum 0,75 mm?2.

®) Depends on thermostat type, refer to installation manual *KHV(H/X)016BB*.

(™ Wire included in option *KHTS*.

®) In accordance with EN/IEC 61000-3-11(*), it may be necessary to consult the distribution network operator to ensure that the
equipment is connected only to a supply with Zsys(***) < Zmax.

©) Equipment complying with EN/IEC 61000-3-12 (**).

(19) Installer can reduce heater capacity from 6 kW to 3 kW. The current is then reduced from 26 A to 13 A. Instructions see
installation manual.

(") Installer can reduce heater capacity from 6 kW to 2 kW. The current is then reduced from 8,7 A to 5 A. Instructions see
installation manual.

(12) nstaller can reduce heater capacity from 9 kW to 3 kW. The current is then reduced from 13 A to 7,5 A. Instructions see
installation manual.

(13) Cable section minimum 0,75 mm?, maximum length 500 m.

(14) Cable section minimum 0,75 mm?, maximum length 50 m.

(*): European/International Technical Standard setting the limits for voltage changes, voltage fluctuations and flicker in public
low-voltage supply systems for equipment with rated current < 75A.

(**): European/International Technical Standard setting the limits for harmonic currents produced by equipment connected to public
low-voltage systems with input current > 16A and < 75A per phase.

(***): System impedance.
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25 Technical and Electrical Specifications for EKSOLHT

Technical The table below contains the technical specifications.
specifications
Specification EKSOLHTBV1
Dimensions Packing Height 190 mm
Width 510 mm
Depth 360 mm
Unit Height
Width Refer to outlook drawing
Depth
Weight of unit Machine weight 8 kg
Gross weight 10 kg
Weight of packing materials | Material Carton
Weight 2kg
Heat exchanger Type Brazed plate
Pressure drop Solar side Refer to pressure drop curve
gllj)rimum inlet temper- | Solar side 110 °C
Heat exchange capacity 1400 W/K
Logarithmic mean temperature difference (LMTD) 5K
Pump Type Water cooled
Number of speeds 3
Nominal ESP Heating —
Power input High speed 65 W
Water flow rate Min. —
Max. —
Nom. —
Sound Sound pressure 27 dBA
Water circuit Piping connection diameter 3/4” MBSP
Insulation material Polyurethane foam
Ambient temperature Max. 35°C
Min. 1°C
Electrical The table below contains the electrical specifications.
specifications
Specification EKSOLHTBV1
Unit Power supply Phase 1~
Frequency 50 Hz
Voltage 220-240V
Nominal running current Not applicable
Fuse Size Not applicable
Phase Not applicable
Wiring connections For power supply Quantity Not applicable
Remark Not applicable
For connection with Quantity Not applicable
ndoor Remark Not applicable
Minimum -10%
\oltage range
Maximum +10%
Power supply intake Indoor unit
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2.6 Technical and Electrical Specifications for EKRTW / EKRTR
Technical The table below contains the technical specifications.
specifications
Specification EKRTW EKRTR EKRTETS
Thermostat Receiver
Dimensions Packing Height (mm) 65 70 45
Width (mm) 175 200 75
Depth (mm) 100 140 75
Unit Height (mm) 87 87 170 3 m wire length
Width (mm) 125 125 50 —
Depth (mm) 34 34 28 —
Weight of unit Net weight g 215 210 125 65
Gross weight g 440 665 80
Weight of packing Material Carton Carton Carton Carton
Weight g 55 85 15
Ambient temperature Storage °C -20~60 -20~60 -20~60 -20~60
Operation °C 0~50 0~50 0~50 0~50
Temperature setpoint range heating °C 4-37 4-37 — —
Temperature setpoint range cooling °C 4-37 4-37 — —
Temperature setting resolution °C 0,5 0,5 — —
Clock Yes Yes — —
Regulation function Pro;;::]ti;)nal Prog::i;nal - -
Features:
Heating only Yes Yes — —
Heating and cooling Yes Yes — —
Comfort function mode (= comfort setpoint) Yes Yes — —
Reduced function mode (= night setback setpoint) Yes Yes — —
Scheduled function mode (= schedule timer) Yes Yes — —
Number of setpoint changes 12/day 12/day — —
Holiday function mode Yes Yes — —
Off function (with integrated frost protection) Yes Yes — —
Dew prevention No No — —
Setpoint limitation Yes Yes — —
Keylock function Yes Yes — —
No Yes (only in com- — —
Floor temperature protection bination with
EKRTETS)
Additional The table below contains additional information.
information

Comfort function mode

Use this mode for a fixed temperature on comfort level (comfort setpoint default on 21°C in heating mode, 24°C in
cooling mode).

Reduced function mode

Use this mode for a fixed temperature on reduced level (reduced setpoint default on 17°C in heating mode, 28°C in
cooling mode).

Scheduled function mode

Use this mode to let your installation be controlled by the schedule timer. The actions programmed in the schedule
timer will be executed automatically according to the actual time. This function uses the scheduled temperature set-
point.

Holiday function mode

Use this mode to set a fixed temperature during a long absence.

Off function

Use this mode to switch off your installation. Integrated frost protection remains activated (frost protection default on
4°C in heating mode).

Setpoint limitation

Use this function to limit the setpoint range for the end customer.

Floor temperature protection

Use this function to set a maximum and a minimum floor temperature.
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Electrical The table below contains the electrical specifications.
specifications
Specification EKRTW EKRTR EKRTETS
Thermostat Receiver
Power supply Phase — — 1~ —
Frequency Hz — — 50 —
\oltage \ Battery powered | Battery powered 230 —
3x AA-LR6 (alka- | 3x AA-LRG6 (alka-
line) line)
Voltage tolerance — — +10% —
Connection Wired Wireless Wired Wired
Max distance to receiver Indoor — Approx. 30 m — —
Outdoor — Approx. 100 m — —
Max rated switching current A (at 230 5A — 4A —
VAC)
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3 Functional Diagrams

3.1 What Is in This Chapter?

Introduction This chapter contains the following information:
m  Overview complete system
m  Electrical connection diagram

m  Pipe connection diameters.

Functional This chapter contains the following functional diagrams:
diagrams
Topic See page
3.2—Complete System (ERHQ011~016BAV3 + EKHBH/X016BB*** + 1-42
EKHWS)
3.3—Complete System (ERLQ011~016C* + EKHVH/X016BB*** + 1-44
EKHTS*AC)
3.4—Electrical Connection Diagram 1-46
3.5—Pipe Connection Diameters 1-47
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Complete System (ERHQ011~016BAV3 + EKHBH/X016BB*** +

EKHWS)
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Components

The table below contains the different components of the functional diagrams.
No. Name
Outdoor Unit
1 Heat exchanger (Outdoor unit)
2 Filter (Outdoor, refrigerant)
3 Expansion valve
4 Liquid stop valve with service port
5 Gas stop valve with service port
6 Pressure sensor (Outdoor unit)
7 4-way valve ON: heating
8 High pressure switch discharge pipe (Outdoor unit)
9 Compressor
10 Accumulator
11 Service port 5/16”
12 Propeller fan
13 Crankcase heater compressor
OR1T | Outdoor air temperature thermistor
OR2T | Discharge pipe thermistor (Outdoor unit)
OR3T | Suction pipe thermistor (Outdoor unit)
ORA4T | Heat exchanger thermistor (Outdoor unit)
ORS5T | Heat exchanger middle thermistor (Outdoor unit)
ORG6T | Liquid refrigerant thermistor (Outdoor unit)

Hydro-box & DHW tank

14 Plate heat exchanger

15 Backup heater

16 Expansion vessel

17 Drain valve

18 Manometer

19 Air purge valve

20 Pressure relief valve

21 Pump

22 Flow switch

23 Shut off valve with drainffill valve

24 Filter (hydro-box, water)

25 3-way valve for domestic hot water tank

26 DHW tank EKHTS*AC*

IR1T Outlet water Heat exchanger thermistor (hydro-box)
IR2T Outlet water Backup heater thermistor (hydro-box)
IR3T Liquid refrigerant thermistor (hydro-box)

IR4T Inlet water thermistor (hydro-box)

IR5T Domestic hot water tank thermistor (hydro-box)
Field supplied

27 By-pass valve

28 2-way valve for cooling mode to block floor heating loops
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Complete System (ERLQ011~016C* + EKHVH/X016BB*** +

EKHTS*AC)
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Components The table below contains the different components of the functional diagrams.

No. Name

Outdoor Unit: ERLQ011~016C*

1 Heat exchanger (Outdoor unit)

2 Filter of outdoor unit

3 Main electronic expansion valve

4 Liquid stop valve with service port

5 Gas stop valve with service port

6 Pressure sensor

7 4-way valve

8 High pressure switch discharge pipe
9 Compressor

10 Accumulator

11 Service port 5/16”

12 Propeller fan

13 Crankcase heater compressor

14 Liquid injection electronic expansion valve
15 Solenoid valve (hot gas pass)

16 Capillary tube

OR1T | Outdoor air temperature thermistor

OR2T | Discharge pipe thermistor (Outdoor unit)

OR3T | Suction pipe thermistor (Outdoor unit)

ORA4T | Heat exchanger thermistor (Outdoor unit)

ORS5T | Heat exchanger middle thermistor (Outdoor unit)

OR6T | Liquid refrigerant thermistor (Outdoor unit)
Indoor Unit: EKHV(H/X)016B* & DHW tank

17 Plate heat exchanger

18 Backup heater

19 Expansion vessel

20 Drain valve

21 Manometer

22 Air purge valve

23 Pressure relief valve

24 Pump

25 Flow switch

26 Shut off valve with drainffill valve

27 Filter (hydro-box, water)

28 3-way valve for domestic hot water tank
29 DHW tank EKHTS*AC*

IR1T Outlet water Heat exchanger thermistor (hydro-box)

IR2T Outlet water Backup heater thermistor (hydro-box)

IR3T Liquid refrigerant thermistor (hydro-box)

IR4T Inlet water thermistor (hydro-box)

IR5T Domestic hot water tank thermistor (hydro-box)

Field supplied
30 By-pass valve
31 2-way valve for cooling mode to block floor heating loops
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Electrical Connection Diagram

3.4

G-9EV0IMLE

(JU3IqUD 10 100]))
10sUas |DuIB|X3

- N1 X
E7L ey _\w_ H0D-DH “HIX dr¥ T

(/DjSOWI3Y| WO0J SSIBAM) YLAM* YO ANO

syJod Jouoydg

JouBs ( 01-6-8 WZX A H\,mmu [TBUnDaYI00)-13j0M joy Jijsswop uol uﬂ_
[ e 0| 9191 WZX 15ds 05 € L (PRIIDISU SIS LHY* UBUM) SEW
croxt 3ADA ADME
3103 7 \J
LT E R EEEE CEE R
A0EZ |
— B FETLHX
uoyp2ddp Ajuo H Joj 803 ¥ 1
uoyponddo H/J Joj 8101 G z Cj_m_mmon_"
] “Ja)deyo sbumas pjay 8eg
|||||||||||||||||||||||||||||||| 1 ‘Juepodu)
AOEZ 1 0-y] Bunjespjay Freway
H-HO0J-D “HX dEV BB TETL WX | Joubss :
uoypdiddo Ajuo H Joy 3103 Z ! ainjpJadwa) JajoM
uoypddp Hy) o) 310D € V Cz_m_mwom" 86X -W% Jojsiwiay] - 16y
1
.| wvisom3iL Wooy

3pow Bunood oy

LG *WZX BAIDA N

(SHUN XAHM*) SZW

L9 *WZX BAIDA ON

~ 7 ndinG J8jeq | ppa-N-1 Jo

0} Jarosbuby) UHD3-E7-27-7 WX

13)0q “

uoydo VdENSH* ¥4 ATNO

X - X 7Y
jndur Ipjog

>20)53jul IDJOS  Z-} MSE

UOI|D3IpU 330/U0

€A d7V

Buyypay/buoo)

6buijpay/bunco)

UolyDIIpul WD)y

6Z “WZX
TA Y
indjno win)y

PASLHIOSH* 3 *GHII* 404 ATNO

w3g < S37gYJ ¥3IMod
0L JINVLSIA WAWINIW 433X
378V] WNDIS 40 3SVI NI -310N

Addns pjai4

8Z WZX

'
'
|
'
'
'
i
'
indjno yjo/u0 ! 8L-LL WX
'
'
'
'
!
'
LA IV

VE-OE *WZX

\_ DG}-G| *WZX  YHD3-E-Z- WX _J
LINN
HOOON s 527

8103 7

YHD3-£-2 WX

yjpa-N-1 1o
YHDB-N-ET-Z71-17 WX

LINn 400d1LNO

4 or 3 core

JINVL H3LVM

10H JILS3W0a

syod |puoydg

UMD3 + AQEZ 10 AQOY :(MX6/9) Aiddns samod J3jpay dnxaog

JoDju0d Aiddns Jamod 3ypJ ymy jljsusg

3103 ¢

é

UJD3 + AQEZ : Hun Joopul Joj Aiddns Jamod 3jpJ UM |DWION

303 ¢ o g

U3 + AQEZ 0 AQ0% :Alddns Jamod 3jDJ UMY Jij3u3q Jun
uoyp)IDjsul Aiddns Jamod 341 Y yaUBq Joj z:o@

;

syJod pJopupis

UHD3 + AQEZ 10 AQDY “Aiddns Jamod jun
uoypjipjsul Aiddns Jamod |pwlou Joj zco@

A\ddns Jamod

woJlboip Buim jun 23yd 3spaid

S|Ipjap 3Jow Jod

DWJ3YJ)y WolbDIp UOIJ3ULOD (DI

Part 1 — System Outline

1-46



ESIE12-02 Functional Diagrams
3.5 Pipe Connection Diameters

Outdoor units The table below contains the refrigerant pipe connection diameters.
Model @ Gas pipe (flare) @ Liquid pipe (flare)
ERHQO011~016BAV3*/W1*
ERLQO11~016BAV3*/W1* 15.9 mm 9.52 mm
ERLQO11~016CAV3*/W1*

Hydro-box The table below contains the refrigerant pipe connection diameters.
Model @ Gas pipe (braze) @ Liquid pipe (braze)
EKHVH016B*

15.9 mm 9.52 mm

EKHVX016B*

Hydro-box + water The table below contains the water inlet/outlet connection diameters.

side
Model 3 Inlet pipe @ Outlet pipe
EKHVH016B* 1-1/4 inch 1-1/4 inch

1
EKHVX016B* (MBSP) (MBSP)
EKHTS(U)200
Female quick coupling @25 Female quick coupling @25

EKHTS(U)260

Hot + cold water

side
Model @ Cold water @ Hot water @ Re-clrculation

connection

EKHTS(U)200AC G* 3/4 inch G* 3/4 inch G*1/2iinch
EKHTS(U)260AC (male) (male) (male)

1: MBSP = male British standard pipe
2: FBSP = female British standard pipe
3: Rp = internal parallel (ISO 7)

4: G = external + internal parallel (ISO 228)
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4 Piping Diagrams

4.1 What Is in This Chapter?

Introduction This chapter contains the following information:

m  Piping diagrams

Piping diagrams This chapter contains the following piping diagrams:
Topic See page
4.2—Piping Diagram for ERHQ011~016BAV3 1-50
4.3-Piping Diagram for ERHQ011~016BAW1(8) 1-52
4.4—Piping Diagram for ERLQ011~016CA(V3/W1) 1-54
4.5-Piping Diagram for EKHVH(X)016*** 1-56
4.6—Piping Diagram for EKSOLHTBU1* 1-58

Part 1 — System Outline 1-49



Piping Diagrams ESIE12-02

4.2 Piping Diagram for ERHQ011~016BAV3

OR6T

@ OR2T

x
=
xR

INDOOR UNIT OUTDOOR UNIT o HEATING
---~— COOLING
Components The table below contains the different components of the functional diagrams.
No. Name
1 Outdoor heat exchanger -
2 Service port 5/16” -
3 Compressor M1C
4 Accumulator -
5 Pressure sensor S1NPH
6 High pressure switch S1PH
7 4-way valve Y1S
8 Filter -
9 Electronic expansion valve Y1E
10 Field piping @9.5 C -
11 Field piping @15.9 C -
12 Stop valve -
13 Crank case heater E1AC
14 Outdoor fan M1F-M2F
ORI1T Thermistor (AIR)
OR2T Thermistor (Discharge)
OR3T Thermistor (suction)
ORAT Thermistor (heat exchanger)
OR5T Thermistor (heat exchanger middle)
OR6T Thermistor (liquid)
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Symbols The table below contains the different symbols used on the functional diagrams.

Symbol Name

&P — Check valve

—&— Flare connection

4]* Screw connection

HE Flange connection

X Pinched pipe

- Spinned pipe
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4.3 Piping Diagram for ERHQ011~016BAW1(8)
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Components The table below contains the different components of the functional diagrams.
No. Name
1 Heat exchanger -
2 Service port 5/16” -
3 Compressor M1C
4 Accumulator -
5 Pressure sensor S1NPH
6 High pressure switch S1PH
7 4-way valve Y1S
8 Filter -
9 Electronic expansion valve Y1E
10 Field piping @9.5 C -
11 Field piping 915.9 C -
12 Stop valve (with service port 5/16” flare) -
13 Crank case heater E1HC
14 Fan motor M1F-M2F
15 Injection valve Y3S
16 Capillary tube -
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No. Name

OR1T Thermistor (AIR)

OR2T Thermistor (Discharge)

OR3T Thermistor (suction)

ORAT Thermistor (heat exchanger)

ORS5T Thermistor (heat exchanger middle)

OR6T Thermistor (liquid)

Symbols The table below contains the different symbols used on the functional diagrams.

Symbol Name

&P Check valve

—&— Flare connection

_D_ Screw connection

HE Flange connection

X Pinched pipe

-3 Spinned pipe
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4.4 Piping Diagram for ERLQ011~016CA(V3/W1)
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Components The table below contains the different components of the functional diagrams.
No. Name
1 Heat exchanger -
2 Filter -
3 Electronic expansion valve Y1E
4 Stop valve (with service port 5/16” flare) -
5 Stop valve (with service port 5/16” flare) -
6 Pressure sensor -
7 4-way valve Y1S
8 High pressure switch -
9 Compressor M1C
10 Accumulator -
11 Service port 5/16” -
12 Outdoor fan M1F-M2F
13 Crank case heater E1HC
14 Injection electronic expansion valve Y3E
15 Solenoid valve (hot gas pass) Y3S
16 Capillary tube -
OR1T Thermistor (AIR)
OR2T Thermistor (Discharge)
OR3T Thermistor (suction)
OR4T Thermistor (heat exchanger)
ORS5T Thermistor (heat exchanger middle)
OR6T Thermistor (liquid)
1-54 Part 1 — System Outline



ESIE12-02 Piping Diagrams
Symbols The table below contains the different symbols used on the functional diagrams.
Symbol Name
&P — Check valve
—& Flare connection
4} Screw connection
HE Flange connection
X Pinched pipe
- Spinned pipe
Caution for flare m Refer to table below for correct flare dimensions and tightening torques. Too high tightening force
connection may cause refrigerant leak because of flare cracking:
. . Flare nut tightening A dimensions for
Piping size . Flare shape
torque processing flares (mm)
14.2~17.2 N°m
06.4 (144~176 kgfecm) 8.7~91
32.7~39.9 N°m
9.5 (333~407 kgf-cm) 12.8~13.2 90°t0.5
49.5~60.3 N°m
a12.7 (504~616 kgfecm) 16.2~16.6
61.8~75.4 N°m
315.9 (630~770 kgf-cm) 19.3~19.7
97.2~118.6 N°m
@19.1 (989.8~1208 kgf-cm) 23.6~24.0

m  When connecting the flare nut, apply refrigerating machine oil to the flare (inside and outside) and

first screw the nut 3 or 4 turns by hand. Coat the indicated surfaces using ether or ester oil:

m  After completing the installation, carry out an inspection of the piping connections by pressure test

¥

AN

using nitrogen.
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4.5 Piping Diagram for EKHVH(X)016***
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Components The table below contains the different components of the functional diagrams.
No. Name
1 Water outlet
2 Shut off valve
3 Flow switch
4 Back-up heater
5 Air purge
6 Plate heat exchanger
7 Pump
8 Expansion vessel
9 Manometer
10 Safety valve
1 Filter
12 Water inlet
R1T Outlet water heat exchanger thermistor
R2T Outlet water backup heater thermistor
R3T Refrigerant liquid side thermistor
R4T Inlet water thermistor
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Symbols The table below contains the different symbols used on the functional diagrams.

Symbol Name

&P — Check valve

—&— Flare connection

4]* Screw connection

HE Flange connection

X Pinched pipe

- Spinned pipe
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Piping Diagram for EKSOLHTBU1*

Piping Diagrams
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Piping Diagrams

Components

Symbols

The table below contains the different components of the functional diagrams.

No. Name

-

Water inlet

Valve

Filter

Safety valve

Pump

Plate heat exchanger

Back-up heater

3-way valve

|l o N[O ]| O DN

NRV

-
o

Domestic hot water tank

11 Solar pump station

12 Solar collector

13 Solenoid valve (*)

(*): Delivered with EKUHTW2B

The table below contains the different symbols used on the functional diagrams.

Symbol Name
&P Check valve
—&— Flare connection
_|:|_ Screw connection
HE Flange connection
X Pinched pipe
- Spinned pipe
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5 Switch Box Layout

5.1 What Is in This Chapter?

Introduction This chapter shows the switch box components.

Altherma This chapter contains the following switch box layouts:
Topic See page
5.2—Switch Box Layout for ERHQ011~016BAV3 1-62
5.3-Switch Box Layout for ERHQ011~016BAW1 1-63
5.4-Switch Box Layout for EKHVH(X)016* 1-65

Part 1 — System Outline 1-61



Switch Box Layout ESIE12-02

5.2 Switch Box Layout for ERHQ011~016BAV3

The illustration below shows the outdoor switch box layout:
\\ 5/74/4
= f— it

A2P

A1P

Item Description

A1P Printed circuit board (control)

A2P Printed circuit board (service)

A3P Printed circuit board (noise filter)
A4P Printed circuit board (communication)
X1M Terminal strip
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Switch Box Layout

5.3 Switch Box Layout for ERHQ011~016BAW1

FRONT The illustration below shows the outdoor switch box layout:

A2P Inverter PCB

A1P Control PCB

X1M

A2P inverter PCB

A1P Control PCB

X1M

Item

Description

A1P

Printed circuit board (control)

A2P

Printed circuit board (inverter)

X1M

Terminal strip

Part 1 — System Outline
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BACK

A3P Noise filter PCB

The illustration below shows the outdoor switch box layout:

A2P Inverter PCB

L4R Reactor
A3P Noise filter PCB
L4R Reactor
Item Description
A2P Printed circuit board (inverter)
A3P Printed circuit board (noise filter)
L4R Reactor

1-64
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54 Switch Box Layout for EKHVH(X)016*

The illustration below shows the switch box layout:
BB6V3 BB6WN/9WN

® @ D ¢ @@
F38 | F1B Fi8
LI @ @8

XM

DKZ.M ) DKAM

X2M

A4P ALP

Item Description

K1M Contactor backup heater step 1

K2M Contactor backup heater step 2

K4M Pump relay

K5M/K6M Contactor for backup heater all pole disconnection
X1M Terminal strips: power supply backup heater + in/outdoor wiring (123)
X2M Terminal strips: field wiring

F1B/F3B Fuse backup heater

A1P Printed circuit board (main)

A4P Digital 1/0 PCB (option)

TR1 Transformer (220 V/24 V)
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6  Wiring Diagrams

6.1 What Is in This Chapter?

Introduction This chapter contains the wiring diagrams of the outdoor, hydro-box and domestic hot water tank.

Altherma This chapter contains the following wiring diagrams:
Topic See page
6.2—Wiring Diagram for EKHV(H\X)016BB6V3 1-68
6.3-Wiring Diagram for EKHVH(X)016BB6WN/9WN 1-70
6.4—Wiring Diagram for ERHQO011~016BAV3 1-72
6.5-Wiring Diagram for ERLQ011~016BAV3 1-74
6.6—Wiring Diagram for ERLQ011~016CAV3 1-76
6.7—Wiring Diagram for ERHQ011~016BAW1 1-78
6.8—Wiring Diagram for ERLQ011~016BAW1 1-80
6.9-Wiring Diagram for ERLQ011~016CAW1 1-82
6.10-Wiring Diagram for EKSOLHTBV1 + EKHTS(U)*AC 1-84
6.11-Wiring Diagram for EKRTR / EKRTW 1-85
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6.2

Wiring diagram

Wiring Diagram for EKHV(H\X)016BB6V3

The illustration below shows the wiring diagram of the unit.
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Wiring Diagrams

Legend
A1P Main PCB PHC1 Optocoupler input circuit
A2P User interface PCB Q1DI, Q2DI Earth leakage circuit breaker
A3P (*KRTW/R*) | Thermostat (PC=power circuit) Q1L Thermal protector backup heater
A3P (*KSR3PA) Solar pumpstation PCB R1H (*KRTR) Humidity sensor
A4P (*KRP1HB*) | Digital /O PCB R1T Outlet water heat exchanger thermistor
A4P (*KRTR) Receiver PCB R1T (*KRTW*) Ambient sensor
BSK (*KSR3PA) Solar pumpstation relay R2T Outlet water backup heater thermistor
E1H, E2H Backup heater elements R2T (*KRTETS) External sensor (floor or ambient)
F1B, F3B Fuse backup heater R3T Refrigerant liquid side thermistor
F1T Thermal fuse backup heater RAT Inlet water thermistor
FU1 Fuse 3.15A T 250V for PCB R5T Domestic hot water thermistor
FU2 Fuse 5A T 250V S1L Flowswitch
FuS, FuR Fuse 5A 250V for digital /0 PCB S28 Benefit kWh rate power supply contact
K1M, K2M Contactor backup heater step S3S Dual setpoint 2 contact
K4M Pump relay S48 Dual setpoint 1 contact
K5M, K6M Contactor for backup heater all pole SS1 Dip switch
disconnection TR1 Transformer 24V for PCB
M1P Pump V1S, V2S Spark suppression 1, 2
M2S 2-way valve for cooling mode X1M, X2M Terminal strips
M3S 3-way valve: space C/H / domestic hot water X6Y, X9B Connector
Notes
1 This wiring diagram only applies to the indoor unit.
2 Use a dedicated power circuit for the backup heater. Never use a power circuit shared by other appli-
ance.
3 - Field wiring mgl Normal open / Normal closed
SPST  Single pole single throw
4 Terminal strip . Connector
- Terminal © Protective earth
5 Do not operate the unit by short-circuiting any protection device.
6 BLK = Black, RED = Red, BLU = Blue, WHT = White, PNK = Pink, YLW = Yellow, BRN = Brown, GRY =
Grey, GRN = Green, ORG = Orange, VIO = Violet
7 For *KSOLHTBV1, refer to option manual.
8 Maximum load: 0.3A - 250VAC / Minimum load: 20mA - 5VDC
9 230VAC output / Maximum load: 0.3A
10  For benefit kWh rate power supply installation: refer to installation manual.
Symbols

Wiring dependent on model

Field wiring

7 Field wiring ["]  Option
PCB Wire colour

—BRN—
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6.3 Wiring Diagram for EKHVH(X)016BB6WN/9WN

Wiring diagram

The illustration below shows the wiring diagram of the unit.
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Legend

A1P Main PCB PHC1 Optocoupler input circuit

A2P User interface PCB Q1DI, Q2DI Earth leakage circuit breaker

A3P (*KRTW/R*) | Thermostat (PC=power circuit) Q1L Thermal protector backup heater

Solar pumpstation PCB

R1H ("KRTR)

Humidity sensor

(
A3P (*KSR3PA)
A4P (*KRP1HB*)

Digital I/O PCB

R1T

Outlet water heat exchanger thermistor

A4P (*KRTR) Receiver PCB R1T (*KRTW*) Ambient sensor
BSK (*KSR3PA) Solar pumpstation relay R2T Outlet water backup heater thermistor
E1H, E2H, E3H Backup heater elements R2T (*KRTETS) External sensor (floor or ambient)
F1B Fuse backup heater R3T Refrigerant liquid side thermistor
F1T Thermal fuse backup heater R4T Inlet water thermistor
FU1 Fuse 3.15A T 250V for PCB R5T Domestic hot water thermistor
FU2 Fuse 5A T 250V S1L Flowswitch
FuS, FuR Fuse 5A 250V for digital I/O PCB S28 Benefit kWh rate power supply contact
K1M/K2M Contactor backup heater step 1/2 S3S Dual setpoint 2 contact
K4M Pump relay S48 Dual setpoint 1 contact
K5M Contactor for backup heater all pole SS1 Dip switch
disconnection TR1 Transformer 24V for PCB
M1P Pump V1S, V2S Spark suppression 1, 2
M2S 2-way valve for cooling mode X1M, X2M Terminal strips
M3S 3-way valve: space C/H / domestic hot water X6Y, X9B Connector
Notes
1 This wiring diagram only applies to the indoor unit.
2 Use a dedicated power circuit for the backup heater. Never use a power circuit shared by other appli-
ance.
3 ox Field wiring mgl Normal open / Normal closed
SPST  Single pole single throw
4 o Terminal strip [ Connector
- Terminal @ Protective earth
5 Do not operate the unit by short-circuiting any protection device.
6 BLK = Black, RED = Red, BLU = Blue, WHT = White, PNK = Pink, YLW = Yellow, BRN = Brown, GRY =
Grey, GRN = Green, ORG = Orange, VIO = Violet
7 For *KSOLHTBV1, refer to option manual.
8 Maximum load: 0.3A - 250VAC / Minimum load: 20mA - 5VDC
9 230VAC output / Maximum load: 0.3A
10  For benefit kWh rate power supply installation: refer to installation manual.
Symbols

[ ] Wiring dependent on model

Field wiring

I:I PCB

[ Field wiring

-
Ii
i

Option

=
[
IS

Wire colour

—BRN—
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Wiring Diagrams

for ERHQ011~016BAV3

iagram

D

iring

w

6.4

The illustration below shows the wiring diagram of the unit.

Wiring diagram
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Legend
A1P Printed circuit board (main) Q1DI Earth leakage circuit breaker
A2P Printed circuit board (inverter) R1 Resistor
A3P Printed circuit board (noise filter) R2 Resistor
A4P Printed circuit board R1T Thermistor (air)
BS1~BS4 Push button switch R2T Thermistor (discharge)
C1~C4 Capacitor R3T Thermistor (suction)
DS1 Dip switch R4T Thermistor (heat exchanger)
E1H Bottomplate heater R5T Thermistor (heat exchanger middle)
E1HC Crankcase heater R6T Thermistor (liquid)
F1U, F3U, F4U Fuse (T 6.3A/ 250V) RC Signal receiver circuit
F6U Fuse (T 5.0A / 250V) R10T Thermistor (fin)
F7U, F8U Fuse (F 1.0A / 250V) S1NPH Pressure sensor
H1P~7P (A2P) Light emitting diode (serv. monitor-orange) S1PH Pressure switch (high)
[H2P] prepare test - - - - - - - - - - - flickering TC Signal transmission circuit
[H2P] malfunction detection - - - - light up V1R Power module
HAP (A1P) Light emitting diode (service monitor green) V2R, V3R Diode module
K1R Magnetic relay (Y1S) VAT IGBT
K4R Magnetic relay (E1HC) X1M Terminal strip (power supply)
K10R Magnetic relay Y1E Electronic expansion valve
K11R Magnetic relay Y18 Solenoid valve (4 way valve)
L1R Reactor Z21C~Z3C Noise filter (ferrity core)
M1C Motor (compressor) Z1F~Z4F Noise filter
M1F Motor (fan - upper)
M2F Motor (fan - lower) Optional connector
PS Switching power supply X1Y Connector
Notes
1 This wiring diagram only applies to the outdoor unit.
2 L Live N Neutral
- Field wiring
3 o Terminal strip Connector
- Connection © Protective earth (screw)
. Connector 4 Noiseless earth
- Terminal
4 Refer to the option manual for connecting wiring to X6A.
5 Refer to the “wiring diagram sticker” (on back of front plate) on how to use BS1~BS4 and DS1 switch.
6 Do not operate the unit by short-circuiting protection device S1PH.
7 Colours: BLU = Blue, BRN = Brown, GRN = Green, RED = Red, WHT = White, YLW = Yellow, ORG =
Orange, BLK = Black
8 Confirm the method of setting the selector switches (DS1) by service manual. Factory setting of all
switches: ‘OFF’.
Symbols

Field wiring

e ] Wiring dependent on model

I:I PCB

"] Field wiring [] Opton

—BRN—

Wire colour
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Legend
A1P Printed circuit board (main) Q1DI Earth leakage circuit breaker
A2P Printed circuit board (inverter) R1 Resistor
A3P Printed circuit board (noise filter) R2 Resistor
A4P Printed circuit board R1T Thermistor (air)
BS1~BS4 Push button switch R2T Thermistor (discharge)
C1~C4 Capacitor R3T Thermistor (suction)
DS1 Dip switch R4T Thermistor (heat exchanger)
E1H Bottomplate heater R5T Thermistor (heat exchanger middle)
E1HC Crankcase heater R6T Thermistor (liquid)
F1U, F3U, F4U Fuse (T 6.3A/ 250V) RC Signal receiver circuit
F6U Fuse (T 5.0A / 250V) R10T Thermistor (fin)
F7U, F8U Fuse (F 1.0A / 250V) S1NPH Pressure sensor
H1P~7P (A2P) Light emitting diode (serv. monitor-orange) S1PH Pressure switch (high)
[H2P] prepare test - - - - - - - - - - - flickering TC Signal transmission circuit
[H2P] malfunction detection - - - - light up V1R Power module
HAP (A1P) Light emitting diode (service monitor green) V2R, V3R Diode module
K1R Magnetic relay (Y1S) VAT IGBT
K4R Magnetic relay (E1HC) X1M Terminal strip (power supply)
K10R Magnetic relay Y1E Electronic expansion valve
K11R Magnetic relay Y18 Solenoid valve (4 way valve)
L1R Reactor Z21C~Z3C Noise filter (ferrity core)
M1C Motor (compressor) Z1F~Z4F Noise filter
M1F Motor (fan - upper)
M2F Motor (fan - lower) Optional connector
PS Switching power supply X1Y Connector
Notes
1 This wiring diagram only applies to the outdoor unit.
2 L Live N Neutral
- Field wiring
3 o Terminal strip Connector
- Connection © Protective earth (screw)
. Connector 4 Noiseless earth
- Terminal
4 Refer to the option manual for connecting wiring to X6A.
5 Refer to the “wiring diagram sticker” (on back of front plate) on how to use BS1~BS4 and DS1 switch.
6 Do not operate the unit by short-circuiting protection device S1PH.
7 Colours: BLU = Blue, BRN = Brown, GRN = Green, RED = Red, WHT = White, YLW = Yellow, ORG =
Orange, BLK = Black
8 Confirm the method of setting the selector switches (DS1) by service manual. Factory setting of all
switches: ‘OFF’.
Symbols

Field wiring

e ] Wiring dependent on model

I:I PCB

"] Field wiring [] Opton

—BRN—

Wire colour
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Wiring Diagrams

Legend
A1P Printed circuit board (main) PS Switching power supply
A2P Printed circuit board (service) Q1DI Earth leakage circuit breaker
A3P Printed circuit board (noise filter) R1 Resistor
A4P Printed circuit board (communication) R2 Resistor
BS1~BS4 Push button switch R1T Thermistor (air)
C1~C4 Capacitor R2T Thermistor (discharge)
DS1 Dip switch R3T Thermistor (suction)
E1H Bottomplate heater R4T Thermistor (heat exchanger)
E1HC Crankcase heater R5T Thermistor (heat exchanger middle)
F1U, F3U, F4U Fuse (T 6.3A / 250V) R6T Thermistor (liquid)
F6U Fuse (T 5.0A / 250V) RC Signal receiver circuit
F7U, F8U Fuse (F 1.0A / 250V) R10T Thermistor (fin)
H1P~7P (A2P) Light emitting diode (serv. monitor-orange) S1NPH Pressure sensor
[H2P] prepare test - - - - - - - - - - - flickering S1PH Pressure switch (high)
[H2P] malfunction detection - - - - light up TC Signal transmission circuit
HAP (A1P) Light emitting diode (service monitor green) V1R Power module
K1R Magnetic relay (Y1S) V2R, V3R Diode module
K2R Magnetic relay (Y3S) VAT IGBT
K3R Magnetic relay (E1H) X1M Terminal strip (power supply)
K4R Magnetic relay (E1HC) Y1E Electronic expansion valve (main)
K10R Magnetic relay (upload) Y3E Electronic expansion valve (inj)
K11R Magnetic relay (main) Y18 Solenoid valve (4 way valve)
L1R Reactor Y3S Solenoid valve (hot gas pass)
M1C Motor (compressor) Z1C~Z3C Noise filter (ferrity core)
M1F Motor (fan - upper) Z1F~Z4AF Noise filter
M2F Motor (fan - lower)
Notes
1 This wiring diagram only applies to the outdoor unit.
2 L Live N Neutral
— Field wiring
3 Terminal strip 5] Connector
- Connection @ Protective earth (screw)
- Connector 4 Noiseless earth
- Terminal
4 Refer to the option manual for connecting wiring to X6A.
5 Refer to the “wiring diagram sticker” (on back of front plate) on how to use BS1~BS4 and DS1 switch.
6 Do not operate the unit by short-circuiting protection device S1PH.
7 Colours: BLU = Blue, BRN = Brown, GRN = Green, RED = Red, WHT = White, YLW = Yellow, ORG =
Orange, BLK = Black
8 Confirm the method of setting the selector switches (DS1) by service manual. Factory setting of all
switches: ‘OFF’.
Symbols

Field wiring

r— ] Wiring dependent on model

Field wiring [:ﬂ Option
PCB Wire colour

—BRN—
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Wiring Diagrams

for ERHQ011~016BAW1

The illustration below shows the wiring diagram of the unit.
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6.7
Wiring diagram
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Legend
A1P Printed circuit board M1F Motor (fan - upper)
A2P Printed circuit board (inv.) M2F Motor (fan - lower)
A3P Printed circuit board (noise filter) PS Switching power supply
BS1~BS4 Push button switch R1~R4 Resistor
C1~C4 Capacitor R1T Thermistor (air)
DS1 Dip switch R2T Thermistor (discharge)
E1HC Crankcase heater R3T Thermistor (suction)
E1H Bottomplate heater R4T Thermistor (heat exchanger)
F1U Fuse (31.5A 500V) R5T Thermistor (heat exchanger middle)
F2U Fuse (31.5A 500V) R6T Thermistor (liquid)
F3U Fuse (T 6.3A / 250V) R7T Thermistor (fin)
F4U Fuse (T 6.3A / 250V) S1NPH Pressure sensor
F5U Fuse (T 6.3A / 250V) S1PH Pressure switch (high)
FeU Fuse (T 6.3A / 250V) V1R, V2R Power module
F7U Fuse (T 5.0A / 250V) V3R Diode module
F8U, FOU Fuse (F 1.0A / 250V) X1M Terminal strip
HAP (A1P) Pilot lamp (service monitor-green) Y1E Electronic expansion valve
HAP (A2P) Pilot lamp (service monitor-green) Y18 Solenoid valve (4 way valve)
H1P~7P (A1P) Pilot lamp (service monitor-orange) Y3S Solenoid valve
K1M-K2M Magnetic contactor Z1C~Z9C Noise filter
K1R (A1P) Magnetic relay (Y1S) Z1F~Z4AF Noise filter
K1R (A2P) Magnetic relay Q1DI Earth leakage circuit breaker
K2R (A1P) Magnetic relay (Y3S) Optional connector
K3R (A1P) Magnetic relay (E1HC) X6A Connector
L1R~L3R Reactor XT77TA Connector
L4R Reactor (for outdoor fan motor) X1Y Connector
M1C Motor (compressor)
Notes
1 This wiring diagram only applies to the outdoor unit.
2 L Live N Neutral
ox Field wiring
3 Terminal strip 2l Connector
- Connection @ Protective earth (screw)
. Connector A Noiseless earth
- Terminal
4 Refer to the option manual for connecting wiring to X6A and X77A.
5 Refer to the “wiring diagram sticker” (on back of front plate) on how to use BS1~BS4 and DS1 switch.
6 Do not operate the unit by short-circuiting protection device S1PH.
7 Colours: BLU = Blue, BRN = Brown, GRN = Green, RED = Red, WHT = White, YLW = Yellow, ORG =
Orange, BLK = Black
8 Confirm the method of setting the selector switches (DS1) by service manual. Factory setting of all
switches: ‘OFF’.
Symbols

Field wiring

r— ] Wiring dependent on model

I:I PCB

"1 Field wiring "]  Option

Wire colour

—BRN—
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Wiring Diagrams

for ERLQ011~016BAW1

The illustration below shows the wiring diagram of the unit.
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Wiring diagram
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ESIE12-02 Wiring Diagrams
Legend
A1P Printed circuit board M1F Motor (fan - upper)
A2P Printed circuit board (inv.) M2F Motor (fan - lower)
A3P Printed circuit board (noise filter) PS Switching power supply
BS1~BS4 Push button switch R1~R4 Resistor
C1~C4 Capacitor R1T Thermistor (air)
DS1 Dip switch R2T Thermistor (discharge)
E1HC Crankcase heater R3T Thermistor (suction)
E1H Bottomplate heater R4T Thermistor (heat exchanger)
F1U Fuse (31.5A 500V) R5T Thermistor (heat exchanger middle)
F2U Fuse (31.5A 500V) R6T Thermistor (liquid)
F3U Fuse (T 6.3A / 250V) R7T Thermistor (fin)
F4U Fuse (T 6.3A / 250V) S1NPH Pressure sensor
F5U Fuse (T 6.3A / 250V) S1PH Pressure switch (high)
FeU Fuse (T 6.3A / 250V) V1R, V2R Power module
F7U Fuse (T 5.0A / 250V) V3R Diode module
F8U, FOU Fuse (F 1.0A / 250V) X1M Terminal strip
HAP (A1P) Pilot lamp (service monitor-green) Y1E Electronic expansion valve
HAP (A2P) Pilot lamp (service monitor-green) Y18 Solenoid valve (4 way valve)
H1P~7P (A1P) Pilot lamp (service monitor-orange) Y3S Solenoid valve
K1M-K2M Magnetic contactor Z1C~Z9C Noise filter
K1R (A1P) Magnetic relay (Y1S) Z1F~Z4AF Noise filter
K1R (A2P) Magnetic relay Q1DI Earth leakage circuit breaker
K2R (A1P) Magnetic relay (Y3S) Optional connector
K3R (A1P) Magnetic relay (E1HC) X6A Connector
L1R~L3R Reactor XT77TA Connector
L4R Reactor (for outdoor fan motor) X1Y Connector
M1C Motor (compressor)
Notes
1 This wiring diagram only applies to the outdoor unit.
2 L Live N Neutral
— Field wiring
3 o Terminal strip Connector
- Connection T Protective earth (screw)
. Connector 4 Noiseless earth
- Terminal
4 Refer to the option manual for connecting wiring to X6A and X77A.
5 Refer to the “wiring diagram sticker” (on back of front plate) on how to use BS1~BS4 and DS1 switch.
6 Do not operate the unit by short-circuiting protection device S1PH.
7 Colours: BLU = Blue, BRN = Brown, GRN = Green, RED = Red, WHT = White, YLW = Yellow, ORG =
Orange, BLK = Black
8 Confirm the method of setting the selector switches (DS1) by service manual. Factory setting of all
switches: ‘OFF’.
Symbols

Field wiring

r— ] Wiring dependent on model

I:I PCB

"1 Field wiring "]  Option

Wire colour

—BRN—
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for ERLQ011~016CAW1

The illustration below shows the wiring diagram of the unit.
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Wiring Diagrams
Wiring diagram
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ESIE12-02 Wiring Diagrams
Legend
A1P Printed circuit board (control) M1C Motor (compressor)
A2P Printed circuit board (inv.) M1F Motor (fan - upper)
A3P Printed circuit board (noise filter) M2F Motor (fan - lower)
BS1~BS4 Push button switch PS Switching power supply
C1~C4 Capacitor R1~R4 Resistor
DS1 Dip switch R1T Thermistor (air)
E1HC Crankcase heater R2T Thermistor (discharge)
E1H Bottomplate heater R3T Thermistor (suction)
F1U Fuse (31.5A 500V) R4T Thermistor (heat exchanger)
F2U Fuse (31.5A 500V) R5T Thermistor (heat exchanger middle)
F3U Fuse (T 6.3A / 250V) R6T Thermistor (liquid)
F4U Fuse (T 6.3A / 250V) R7T Thermistor (fin)
F5U Fuse (T 6.3A / 250V) S1NPH Pressure sensor
FeU Fuse (T 6.3A / 250V) S1PH Pressure switch (high)
F7U Fuse (T 5.0A / 250V) V1R, V2R Power module
F8U, FOU Fuse (F 1.0A / 250V) V3R Diode module
HAP (A1P) Pilot lamp (service monitor-green) X1M Terminal strip
HAP (A2P) Pilot lamp (service monitor-green) Y1E Electronic expansion valve (main)
H1P~7P (A1P) Pilot lamp (service monitor-orange) Y3E Electronic expansion valve (inj)
K1M-K2M Magnetic contactor (main - upload) Y18 Solenoid valve (4 way valve)
K1R (A1P) Magnetic relay (Y1S) Y3S Solenoid valve (hot gas pass)
K1R (A2P) Magnetic relay (upload) Z1C~Z9C Noise filter
K2R (A1P) Magnetic relay (E1H) Z1F~Z4F Noise filter
K3R (A1P) Magnetic relay (Y3S) Q1DI Earth leakage circuit breaker
K4R (A1P) Magnetic relay (E1HC) Optional connector
L1R~L3R Reactor X6A Connector
L4R Reactor (for outdoor fan motor) X77A Connector
Notes
1 This wiring diagram only applies to the outdoor unit.
2 L Live N Neutral
— Field wiring
3 o Terminal strip Connector
- Connection T Protective earth (screw)
. Connector 4 Noiseless earth
- Terminal
4 Refer to the option manual for connecting wiring to X6A and X77A.
5 Refer to the “wiring diagram sticker” (on back of front plate) on how to use BS1~BS4 and DS1 switch.
6 Do not operate the unit by short-circuiting protection device S1PH.
7 Colours: BLU = Blue, BRN = Brown, GRN = Green, RED = Red, WHT = White, YLW = Yellow, ORG =
Orange, BLK = Black
8 Confirm the method of setting the selector switches (DS1) by service manual. Factory setting of all
switches: ‘OFF’.
Symbols

r— ] Wiring dependent on model

Field wiring

Field wiring Tﬂ Option
PCB Wire colour

—BRN—
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6.10

Wiring diagram

Wiring Diagram for EKSOLHTBV1 + EKHTS(U)*AC

The illustration below shows the wiring diagram of the domestic hot water tank.
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User installed: J EKSOLHTBV1 = Solar kit

O EKHTS(U)*AC = Tank
O EKUHT2WB = Solenoid valve kit

Legend
A1P Main PCB in EKHU* switchbox
A4P Digital I/0 PCB in EKHV* switchbox
KFR PCB relay
K5M Contactor (depending on model, refer to unit wiring diagram) in EKHV* switchbox
M2P Solar pump of EKSOLHTBU1-kit
Q2L Thermal protector piping (manual reset) in EKSOLHTBU1-kit
Q3L Thermal protector tank (manual reset) in EKHTS(U)*AC tank
X2M Terminal strip in EKHU* switchbox
X7Y, X8Y Connectors in EKHU* switchbox
Y18 Solenoid valve in EKUHT2WB-kit
Notes
- Earth wiring - Field supply [] Wiring depending on model I:l PCB
BLK = Black, RED = Red, BLU = Blue, WHT = White, PNK = Pink, YLW = Yellow, BRN = Brown, GRY = Grey,
GRN = Green, ORG = Orange, VIO = Violet
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6.11  Wiring Diagram for EKRTR / EKRTW

Wiring diagram The illustration below shows the wiring diagram of the EKRTR / EKRTW.
xau [1]] 3] ¢ [ 8]

| only for
'I* % L EKRTW option
1

[
® (H1_1ap

==

piE:

s [1]2] 3]« Jea] e ]
only for

H N

L

=

i Y EKRTR option
i ]
© 11 | :A4P
1
XIM| H| C feou XZM
[ 1
only for
EKRTETS option
A3P 1
__ wr |
4 RIT XIM t I
PRI
[%H20 JRIH | | i
Legend
A3P Thermostat (PC= power circuit)
A4P Receiver PCB
R1H Humidity sensor
R1T Ambient sensor
R2T External sensor (floor or ambient)
X1M-X2M Terminal strips
Notes

1 This wiring diagram only applies to the indoor unit.
2 Use one and same dedicated power supply for indoor unit, outdoor unit and *KHW* option.

3 NO/

— Field wiring NG Normal open / Normal closed

SPST  Single pole single throw
4 Terminal strip Connector

- Terminal © Protective earth
5 Do not operate the unit by short-circuiting any protection device.

6 BLK = Black, RED = Red, BLU = Blue, WHT = White, PNK = Pink, YLW = Yellow, BRN = Brown, GRY =
Grey, GRN = Green, ORG = Orange, VIO = Violet

7 For *KHWSU*V3, refer to option manual.
8 Option PCB works with an external 230V AC power supply (L, N).
9 For EKSOLHWAV1, refer to option manual.
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Symbols
] Wiring dependent on model [ Field wiring
"]  Option | Field wiring

Wire colour

—BRN—

I:I PCB
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7 PCB Layout

7.1 What Is in This Chapter?

Introduction This chapter contains the following information:
m [t describes which unit uses which PCB types

m |t shows the PCB connectors.

Outdoor units This chapter contains the following PCB layouts:
Topic See page
7.2—PCB Layout for ERHQ011~016BAV3 / ERLQ011~016BAV3 1-88
7.3—PCB Layout for ERLQ011~016CAV3 1-94
7.4—PCB Layout for ERHQ011~016BAW1 / ERLQ011~016BAW1 1-99
7.5-PCB Layout for ERLQ011~016CAW1 1-105
7.6—-PCB Layout for EKHVH(X)016* 1-110
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7.2 PCB Layout for ERHQ011~016BAV3 / ERLQ011~016BAV3

Control & inverter The illustration below shows the PCB connectors.
PCB (A1P) X106A X107A F6U  X111A
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Control & inverter The picture below shows the PCB connectors.
PCB (A1P)

X106 X107A FeU X1M1A

FIECO6A1 0] o

D=
S pspoissel
Ot

e

Al 11

X25A X51A HAP X28A XT7A LD F4U
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Connectors The table below describes the PCB connectors.
Connector Connected to | Description
X5A X205A On service PCB
X6A For optional PCB KRP58M51
X9A X809A On communication PCB
X11A R1T Air thermistor
X12A R2T ~R5T Coil thermistor
X13A R6T Discharge pipe thermistor
X17A S1NPH Suction pipe thermistor
X21A Y1E Expansion valve
X25A Y1S 4-way valve
X28A E1HC Crankcase heater
X31A S1PL Low pressure switch
X32A S1PH High pressure switch
X51A Connector for spare parts adaptor
X77A For optional PCB KRP58M51
X106A M1F Fan motor
X107A M2F Fan motor
X111A R10T Fin thermistor
HAP - Indication CPU / Power supply
MC-ML MB-LB On noise filter
N-P C4 Capacitor
F4U - Fuse 6.3A/250V for Y1S, E1HC
F6U - Fuse 5.0A/250V for M1F, M2F
U-V-w M1C Compressor
LE-LD L1R Reactor coll
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PCB Layout

Service PCB (A2P)

Connectors

The illustration below shows the PCB connectors.
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The table below describes the PCB connectors.

Connector

Connected to

Description

X205A

X5A

Inverter & control PCB
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Noise filter PCB
(A3P)

The illustration below shows the PCB connectors.
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Connectors The table below describes the PCB connectors.
Connector Connected to | Description
E X1M Via Z3C to X1M
F1U - Fuse 6.3A/250V
LA-NA X1M Power supply 1~ 230V
LB-NB LC-MC Inverter and control PCB
LF-NF X801A Communication PCB
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Communication The illustration below shows the PCB connectors.
PCB (A4P)

— X801A

— F3U

oNI01-£¥9-80

Connectors The table below describes the PCB connectors.
Connector Connected to | Description
X801A MF-LF Noise filter PCB
X803A W1M (1, 2, 3) | To hydro-box
X809A A1P main Inverter and control PCB
E3 X1M Earth
F3U - Fuse 6.3A/250V
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7.3 PCB Layout for ERLQ011~016CAV3

Control & inverter

PCB (A1P)

X6A 13

X9A —3

The illustration below shows the PCB connectors.
X106A X107A FeU X111A

x32A-K4R
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F4U T 6. 33 258V @

X25A ‘ HAP| X28A X77A

X27A  X26A

F4U
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Connectors The table below describes the PCB connectors.
Connector Connected to | Description
X5A X205A On service PCB
X6A For optional
X9A X809A On communication PCB
X11A R1T Air thermistor
X12A R2T ~R5T Coil thermistor
X13A R6T Discharge pipe thermistor
X17A S1NPH Suction pipe thermistor
X21A Y1E Expansion valve
X22A Y3E Electronic expansion valve (inj.)
X25A Y1S 4-way valve
X26A E1H Bottom plate heater
X27A Y3S Hot gas pass
X28A E1HC Crankcase heater
X32A S1PH High pressure switch
X51A Connector for spare parts adaptor
X77A For optional PCB
X106A M1F Fan motor
X107A M2F Fan motor
X111A R10T Fin thermistor
HAP - Indication CPU / Power supply
MC-ML MB-LB On noise filter
N-P C4 Capacitor
F4U - Fuse 6.3A/250V for Y1S, E1HC
FeU - Fuse 5.0A/250V for M1F, M2F
U-v-w M1C Compressor
LE-LD L1R Reactor coll
K1R Y1S Magnetic relay for solenoid valve (4 way valve)
K2R Y3S Magnetic relay for solenoid valve (hot gas pass)
K3R E1H Magnetic relay for bottomplate heater
K4R E1HC Magnetic relay for crankcase heater
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Service PCB (A2P)

The illustration below shows the PCB connectors.

i

HEATL

B

Connectors The table below describes the PCB connectors.
Connector Connected to | Description
X205A X5A Inverter & control PCB
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Noise filter PCB The illustration below shows the PCB connectors.
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Connectors The table below describes the PCB connectors.
Connector Connected to | Description
E X1M Via Z3C to X1M
F1U - Fuse 6.3A/250V
LA-NA X1M Power supply 1~ 230V
LB-NB LC-MC Inverter and control PCB
LF-NF X801A Communication PCB
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Communication The illustration below shows the PCB connectors.
PCB (A4P)

X809A

— X801A

— F3U

{G=E3

Connectors The table below describes the PCB connectors.
Connector Connected to | Description
X801A MF-LF Noise filter PCB
X803A W1M (1, 2, 3) | To hydro-box
X809A A1P main Inverter and control PCB
E3 X1M Earth
F3U - Fuse 6.3A/250V
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7.4 PCB Layout for ERHQ011~016BAW1 / ERLQ011~016BAW1

Control PCB (A1P) The illustration below shows the PCB connectors.
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PCB Layout

The picture below shows the PCB connectors.
Fau F4U  X9A XBA

Control PCB (A1P)
X4A X5A

L21A
X17A
N1A
e X13A
L11A S XT1A
— X12A
X51A
X41A
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X21A
oo
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B ﬂ" _ : I

L1A/L2A/L3A/NA F6U  X803A X77A
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Connectors The table below describes the PCB connectors.
Connector Connected to | Description
K1R X25A/Y1S Magnetic relay 4 way valve
K3R X27A/Y3S Magnetic relay liquid injection valve
K4R X28A/E1HC Magnetic relay crankcase heater
X4A X104A On Inverter PCB
X5A X105A On Inverter PCB
X6A - For Optional PCB
X8A X108A On Inverter PCB (PS Module)
X9A X109A On Inverter PCB (Diode module fan motor)
X11A R1T Ambient thermistor
X12A R2T-R5T Discharge-Suction-HEX-HEX middle- thermistor
X13A R6T Liquid thermistor
X17A S1NPH Pressure sensor
X21A Y1E Expansion valve
X25A Y1S 4-way valve
X27A Y3S Liquid Injection Valve
X28A E1HC Crankcase heater
X41A
X51A Connector for spare capacity adaptor
X77A - For Optional PCB
X803A X1M (1-2-3) Towards Hydrobox
N1A N1B On Noise filter A3P
L31A L31B On Noise filter A3P
L21A L21B On Noise filter A3P
L1A~NA X1M Towards main power supply
(L1-L2-L3-N)
L11A L11B On Noise filter A3P
F6U - Fuse 6.3A / 250V for Hydrobox
F5U - Fuse 6.3A / 250V for Y1S-Y3S-E1HC-
F4U - Fuse 6.3A / 250V for M1F-M2F (AC)
F3U - Fuse 6.3A / 250V for PS Module A2P
F2U - Fuse 31.5A / 250V for Inverter Module L1 A2P
F1U - Fuse 31.5A / 250V for Inverter Module L2 A2P
E1 GRN Protective earth
E GRN Protective earth
HAP - Indication CPU/power supply
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Inverter PCB (A2P) The illustration below shows the PCB connectors.
X108A X104A X32A L12A L3_2A

X107A  X106A F7U X109A
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Connectors The table below describes the PCB connectors.
Connector Connected to | Description
X108A X8A On Control PCB
X104A X4A On Control PCB
X32A S1PH High pressure switch
L12A L1R Reactor inverter M1C
L32A L2R Reactor inverter M1C
L22A L3R Reactor inverter M1C
Wwvu M1C Compressor
X191A L4R Reactor inverter M1F-M2F
W109A X9A On Control PCB
F7U - Fuse 1.0A / 250V for M1F-M2F (DC)
X106A M1F Fan Motor upper
X107A M2F Fan Motor lower
TP1 - Inverter DC checkpin
TP2 - Inverter DC checkpin
X141A - -
X142A - -
X111A R7T Inverter Fin thermistor
X105A X5A On Control PCB
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Noise filter PCB The illustration below shows the PCB connectors.

(A3P)

L11B

L31B

L11B

e FN360(A)

No.0DDOO 1

Li2B

L22B

==  L32B

Connectors The table below describes the PCB connectors.

Connector Connected to | Description

L11B L11A On Control PCB (L1)
L21B L21A On Control PCB (L2)
L31B L31A On Control PCB (L3)
N1B N1A On Control PCB (N)
L12B L1R Reactor inverter M1C
L22B L2R Reactor inverter M1C
L23B L3R Reactor inverter M1C

1-104
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7.5 PCB Layout for ERLQ011~016CAW1

Control PCB (A1P) The illustration below shows the PCB connectors.
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Connectors

The table below describes the PCB connectors.

Connector Connected to | Description
K1R X25A/Y1S Magnetic relay 4 way valve
K2R X26A/E1H Magnetic relay bottom plate heater
K3R X27A/Y3S Magnetic relay liquid injection valve
K4R X28A/E1HC Magnetic relay crankcase heater
X4A X104A On Inverter PCB
X5A X105A On Inverter PCB
X6A - For Optional PCB
X8A X108A On Inverter PCB (PS Module)
X9A X109A On Inverter PCB (Diode module fan motor)
X11A R1T Ambient thermistor
X12A R2T-R5T Discharge-Suction-HEX-HEX middle- thermistor
X13A R6T Liquid thermistor
X17A S1NPH Pressure sensor
X21A Y1E Electronic main expansion valve
X22A Y3E Electronic injection expansion valve
X25A Y1S 4-way valve
X26A E1H Bottom plate heater
X27A Y3S Liquid Injection Valve
X28A E1HC Crankcase heater
X41A
X51A Connector for spare capacity adaptor
X77TA - For Optional PCB
X803A X1M (1-2-3) Towards Hydrobox
N1A N1B On Noise filter A3P
L31A L31B On Noise filter A3P
L21A L21B On Noise filter A3P
L1A~NA X1M Towards main power supply
(L1-L2-L3-N)
L11A L11B On Noise filter A3P
F6U - Fuse 6.3A / 250V for Hydrobox
F5U - Fuse 6.3A / 250V for Y1S-Y3S-E1HC-
F4U - Fuse 6.3A / 250V for M1F-M2F (AC)
F3U - Fuse 6.3A / 250V for PS Module A2P
F2U - Fuse 31.5A / 250V for Inverter Module L1 A2P
F1U - Fuse 31.5A / 250V for Inverter Module L2 A2P
E1 GRN Protective earth
E GRN Protective earth
HAP - Indication CPU/power supply
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Inverter PCB (A2P) The illustration below shows the PCB connectors.
X108A X104A X32A L12A L3_2A
L22A
X105A — ey ®
X111A Wvu
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Connectors The table below describes the PCB connectors.
Connector Connected to | Description
X108A X8A On Control PCB
X104A X4A On Control PCB
X32A S1PH High pressure switch
L12A L1R Reactor inverter M1C
L32A L2R Reactor inverter M1C
L22A L3R Reactor inverter M1C
wvu M1C Compressor
X191A L4R Reactor inverter M1F-M2F
W109A X9A On Control PCB
F7U - Fuse 1.0A / 250V for M1F-M2F (DC)
X106A M1F Fan Motor upper
X107A M2F Fan Motor lower
TP1 - Inverter DC checkpin
TP2 - Inverter DC checkpin
X141A - -
X142A - -
X111A R7T Inverter Fin thermistor
X105A X5A On Control PCB
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Noise filter PCB The illustration below shows the PCB connectors.
(A3P)

e FN360(A)

No.0DDOO 1

L11B

L31B

L11B
Li2B
L21B
L22B
L31B
—J
==  L32B

Connectors The table below describes the PCB connectors.

Connector Connected to | Description

L11B L11A On Control PCB (L1)
L21B L21A On Control PCB (L2)
L31B L31A On Control PCB (L3)
N1B N1A On Control PCB (N)
L12B L1R Reactor inverter M1C
L22B L2R Reactor inverter M1C
L23B L3R Reactor inverter M1C
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7.6 PCB Layout for EKHVH(X)016*

Main PCB The illustration below shows the PCB connectors.

X19A X3A X11A X12A
J RE fi*,l',‘- -]
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st
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>
X17A
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X1A YOA
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PCB Layout

Connectors The table below describes the PCB connectors for EKHVH(X).
Connector | Connected to | Terminal nr. | Description
FU1 - - Fuse 3.15 A/ 250 V for PCB
HAP - - Indicator CPU / power supply
K1R X11A - Relais for backup heater step 1
K2R X12A - Relais for backup heater step 2
K3R X13A/X21A - Relais for booster heater (if applicable)
K4R X14A - Relais for bottom plate heater
KCR X20A - Relais for 2-way valve cooling
KPR X15A - Relais for pump
KVR X16A - Relais for 3-way valve
SS1 Dipswitch 1
SS2 Dipswitch 2
X1A TR1 - Transformer (220 V/24 V)
X2A TR1 - Transformer (220 V/24 V)
X3A K5M - Thermal protector backup heater all pole disconnec-
tion
X4A S1L - Flowswitch
X5A R1T (A1P) - Outlet water heat exchanger thermistor
X6A R2T - Outlet water backup heater thermistor
XT7A R3T - Refrigerant liquid side thermistor
X8A R4T - Inlet water thermistor
X9A R5T - Tank thermistor (option)
X10A - - D- checker connection
X11A K1M - Contactor backup heater step 1
X12A K2M - Contactor backup heater step 2
X13A K3M - -
X14A - 15-15a Bottom plate heater (depending on model)
X15A M1P - Pump
X16A M3S 8-4-10 3-way valve: floorheating/domestic hot water
X17A PCB (A3P) 1-2-3-4 Thermostat (Field supply)
X18A PCB (A2P) 16-16a Remote controler PCB
X19A ERLQ 1-2-3 Internal wiring to outdoor
X20A M2S 5-6-7 2-way valve for cooling
X21A - 13a-13-14 -
X33A CN2 (A4P) - EKRP1HB* & EKSOLHTBV1 option
X40A - 17-18 Benefit power supply

Part 1 — System Outline
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Part 2
Functional Description

What is in this part?  This part contains information on the functions used to control the system. Understanding these
functions is vital when diagnosing a malfunction that is related to the functional control.

Overview This part contains the following chapters:
Chapter See page
1—General Functionality 2-3
2—Hydro-box Functional Concept 2-23
3—Outdoor Unit Functional Concept 2-37
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1 General Functionality

1.1 What Is in This Chapter?

Introduction This chapter will explain all functions not related to the compressor frequency control, outdoor unit fan
control and expansion valve control. These functions have been programmed to ensure the unit's
reliability and lifetime, enable the operation in case of malfunction.

Overview This chapter contains the following topics:

Topic See page
1.2—Function of Thermistors 2-4
1.3—Forced Operating Mode (Emergency Operation) 2-6
1.4-Simulated Operation Function 2-8
1.5-Restart Standby 2-9
1.6—Automatic Restart 2-10
1.7—Forced Thermostat OFF 2-11
1.8—Test Run Control 2-12
1.9—4-way Valve Control 2-13
1.10-Pump Down And Forced Defrost Operation 2-14
1.11-Defrost Operation 2-15
1.12—Freeze Prevention Function 2-17
1.13—Crankcase Heater Control 2-18
1.14—Benefit kWh Rate Power Supply 2-19
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1.2 Function of Thermistors

Locating of the V3(8)
thermistors

<— HEATING
<—- COOLING

Te-
|
:
|

HEATING :

COOLING +—— | o
|
| ——
A
| I - I IRST

IS
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1 <a = ‘ e
R R o IS
St e —. — <o
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Functions of the
thermistors

Suction pipe superheat protection control
Qutdoor fan speed control

Inverter power module | OR10T (V3) | Cooling

Location Thermistor | Mode Function
Outdoor heat ORAT Cooling m Inverter current protection control
exchanger Heating |m Inverter current protection control
m Defrost control
Outdoor ambient OR1T Cooling |m Outdoor fan speed control
= PMV control
m  Pressure difference control
m  Overall current protection control
Heating |m Defrost control
m  Forced thermostat OFF
m  Overall current protection control
Discharge pipe OR2T Cooling m  Discharge superheat control
m  Expansion valve control
m  Crankcase heater
Heating |m Expansion valve control
m  Crankcase heater
Suction pipe OR3T Cooling |m Expansion valve control (SH control)
Heating |m Expansion valve control (SH control)
|
|
|
n
u
u
|
|
|
n
u

OR7T (W1) Inverter fin temperature control
Pressure difference control
Heating Inverter fin temperature control

Outdoor heat ORS5T Cooling Calculate the expected high pressure
exchanger middle tem- Outdoor fan speed control
perature Heating Calculate the expected low pressure
Liquid refrigerant tem- | OR6T Heating Calculate the subcool
perature Expansion valve control
Outlet water tempera- |IR1T Cooling Controlling the H/P operation (thermostat
ture after PHE Heating ON/OFF, capacity control)

Freeze prevention control
Outlet water tempera- | IR2T Heating |m Controlling the BUH operation (thermostat
ture after BUH ON/OFF, capacity control)
Liquid refrigerant tem- | IR3T Cooling |m Compressor frequency control (target Te)
perature m Freeze-up control

Heating |m Compressor frequency control (target Tc)
= Hot start control
m  Peak cut-OFF

Inlet water temperature |IR4T Heating m Start up control (BUH), temperature drop

prevention (defrost)

Freeze prevention control
DHW temperature IR5T DHW m  Controlling the H/P, BSH operation

(thermostat ON/OFF), DHW priority

instruction
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1.3 Forced Operating Mode (Emergency Operation)

Purpose The table below describes the purpose of the forced operating mode.
If... Then...
m  R/Cis defective Forced operating mode can be used to go to cooling or
m Indoor PC board is defective heating. In forced operating mode, the compressor is
s Outdoor PC board is defective forced.to operate'until the defective indoor or outdoor PC
board is back online.

Starting conditions You can operate the system manually by changing the emergency switch on the outdoor PC board
from "normal” to "emergency". When the system is operating in "emergency" it can not control the
water temperature. Compressor will operate with fixed capacity request.

The outdoor unit must be set to "emergency” while the power is off.

Ending conditions You can end the emergency operation by changing the "emergency" switch back to "normal" while the
power is OFF.
Emergency Below table explains what will happen when the switch is set to "emergency":
operation
Changing the switch to "emergency" for the... Switches ON the...
Hydro-box = Pump
Outdoor unit m  Compressor
m  Outdoor fan(s)
How to set To set emergency operation, proceed as follows:
Emergency
operation Step | Action
1 Turn OFF the power.
2 Switch ON the emergency switch on the outdoor PCB.
EMERGENCY
ON |COOL
|
[/
1 2 3 4
OFF | HEAT| |
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Active components

Attention!

Additional info

Step | Action

3 Set the emergency switch on the outdoor PCB to the forced mode you prefer (Cooling or
Heating).

EMERGENCY

ON | COOL

1 2 3 4

OFF | HEAT| |

4 Turn ON the power supply.

Remark: This is overruling field setting [4-06].

Component Forced cooling Forced heating Forced defrosting
Compressor ON ON ON

4-way valve OFF ON OFF

Outdoor unit fan H fan speed H fan speed OFF

Hydro-box pump ON ON ON

Confirm the operation of the hydro-box pump during forced operation.

During emergency operation, hydro-box should be active and remote controller will show actual
error code (reason for emergency mode by outdoor).

If a safety device is activated during emergency, all actuators are turned OFF
m Freeze-up prevention (Cooling)
m High pressure control (Heating)

In cooling, the unit runs for 20 minutes and then stops for 10min in order to avoid freeze-up of the
indoor coil.

In heating, defrost is activated for 3 minutes once every hour.

Emergency operation can not be carried out when the PC board itself is defective.
The unit will not regulate the temperature during emergency operation.

Change the position of the emergency switch only when the power is turned off.

In case outdoor unit broken/no outdoor unit connected:

m The hydro-box will go automatically in emergency operation.
The space heating and/or Hot water operation will be performed by the backup or/and Booster
heater only.

Emergency operation by outdoor unit will only operate in case a malfunction is applicable.

Remark: Emergency operation by indoor unit (automatic function), will only operate BUH and BSH
and not the compressor.
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14 Simulated Operation Function

General description

Note

In case of a thermistor malfunction, simulated operation is performed in two different ways as shown
below even while the malfunction is detected.

A. Operation continues while the malfunction code is displayed on the remote controller.

Applicable thermistors:

Outside air temperature thermistor

Heat exchanger distribution pipe thermistor (in cooling operation only)
Intermediate heat exchanger thermistor (in heating operation only)
Liquid pipe thermistor

Indoor heat exchanger thermistor

B. Operation continues even the malfunction is detected. The remote controller displays
"Inspection/Test Run". Only when the button is pushed, the malfunction code appears.

Applicable thermistors:

Radiation fin thermistor

In case of a thermistor malfunction other than A and B above, a malfunction stop is made and no
simulated operation is carried out.

Applicable thermistors:

Suction pipe thermistor
Discharge pipe thermistor
Heat exchanger distribution pipe thermistor (in heating operation only)

Intermediate heat exchanger thermistor (in cooling operation only)

2-8
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1.5 Restart Standby

To prevent compressor from frequent ON/OFF and equalize pressure in refrigerant line, conducts
forced thermostat OFF for 5 minutes after compressor stopping. Moreover, outdoor unit fan conducts
residual operation for a period of time to expedite equalization and prevent refrigerant from entering in

evaporator.
Thermostat OFF
ON
Compressor —4\ OFF J' ]
Electronic Operation

expansion valve complete

166

Cooling "
Julpy 0
:<—>:<—>§<—>:<—>:
10sec. 30" 30" 30
! sec.sec.sec.
Heating :
0

ON

Outdoor unit fan
Residual OFF -

operation_:
—>

For 5 min.

Restart standby complete

Moves to "Stop" or "Starting control"
after completion of "Restart standby".
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1.6 Automatic Restart

Purpose

Precautions when
turning OFF power

The purpose of the auto-restart function is to automatically resume the same operating mode as when
the unit was operating when the power supply is restored after a power failure.

Do not use the "Automatic Restart" function to daily start/stop the unit.

m  When you have to turn OFF the power supply in order to carry out maintenance, make sure to turn
the remote control's ON/OFF switch OFF firstly.

m If you turn OFF the power supply while the remote control's ON/OFF switch is still ON, the
"automatic restart function" automatically starts the hydro-box pump immediately and the outdoor
unit fan starts automatically 3 minutes after the power supply is turned back ON.

m Do not start/stop the unit by disconnecting the power supply. Stop the unit by stop commando from
the remote controller or optional controller before disconnecting the power supply. Be sure that the
compressor and the outdoor fans are stopped before disconnecting the power supply so the
"Refrigerant Recovery function" has been finished correctly.

m  When restarting the unit after the power was disconnected for a longer period leave the unit OFF
with the power supply connected for about half an hour (See "Crankcase Heater Control").
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1.7 Forced Thermostat OFF

Outline The unit will perform the forced thermostat off function in following conditions:

Condition 1 (Cooling)

m  Thermostat off due to freeze-up prevention.
Based on the judgment to prevent the indoor heat exchanger from freezing, the thermostat is
forcedly turned OFF.

m  Thermostat off due to low outdoor temperature

When the outside temperature is <10°C DB in Cooling mode, the unit will conduct a forced
thermostat off operation to protect the system.

Condition 2 (Heating)

Thermostat off due to low / high outdoor temperature.
m  When the outside temperature is out of the operation range in heating mode, the unit will conduct
a forced thermostat off operation to protect the system.

Condition 3 (Hot water operation)

Thermostat off due to low / high outdoor temperature

m  When the outside temperature is out of the operation range in Hot water operation mode, the unit
will conduct a forced thermostat off operation to protect the system.

Note m  Forced thermostat involves that compressor can not operate anymore, but backup heater and
booster heater can still operate.

m  See also "1.12—-Freeze Prevention Function" on page 2-17.
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1.8 Test Run Control

Purpose When operating the units for the first time after installation, the unit will - depending on the selected
operation mode - perform a test run operation first.

Automatic test run When the unit is put into operation (by pressing the & button) for the first time, the system will
automatically perform a test run in cooling mode. The test run will take up to 3 minutes, during which
no specific indication is given on the user interface.

During the automatic test run, it is important to ensure that the water temperature does not drop below
10°C, which might activate the freeze-up protection and thereby prevent the test run to finish.

Should the water temperature drop below 10°C, press the /3% button so the :# icon is displayed. This
will active the backup heater during the automatic test run and raise the water temperature sufficiently.

If the automatic test run has ended successfully, the system will automatically resume normal
operation.

If there are misconnections or malfunctions, an error code will be displayed on the user interface. To
resolve the error codes, see "Troubleshooting".

Note m  When the outdoor unit is put into pump down operation (see the outdoor unit installation manual),
the automatic test run flag will be cleared. The next time the system is put into operation, the
automatic test run will be executed again.

m  When running in test run mode, the unit will sense on site installation parameters (e.g.: failure to
open stop valves,...) and indicate the applicable malfunction code if required.

m If the remote controller shows E3, E4 or L8 as an error code, it is possible that the stop valve is
closed.

m  Check the inter unit branch wiring connection (1-2-3 wiring) when error code U4 or UF is displayed
on the remote controller.

m  When error code U2 is displayed on the remote controller, check for voltage imbalance.

m  When error code L4 is displayed on the remote controller, it is possible that the air flow passage is
closed.

m  When there is no error code displayed, cooling operation continues without interruption. (However,
this control is once again performed after refrigerant is recovered by means of the pump down
switch and at the time of the first operation after the outdoor PC board replacement.)
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1.9 4-way Valve Control

Purpose The purpose of the 4-way valve control is to control how the superheated refrigerant passes through
the 4-way valve. The 4-way valve control carries out the changeover switching of the 4-way valve. This
changeover switching is only carried out during operation, because a certain pressure difference is

required to move the internal cylinder.

When... Then the 4-way valve connects the outlet of the compressor with...
Cooling Outdoor heat exchanger
Heating Indoor heat exchanger
Method The table below describes the 4-way valve control operation.
In... The 4-way valve is...
m  Heating, except for defrosting ON
m  Cooling OFF
m  Defrosting
Time chart The time chart below illustrates the 4-way valve control.

ON
Compressor OFF J

) Cooling
Unit mode Heating
ON

Defrosting OFF
4-way valve ON
OFF
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110 Pump Down And Forced Defrost Operation

Outline

Note

Procedure

Note

This unit is equipped with an automatic pump down operation which will collect all refrigerant from the
field piping and hydro-box in the outdoor unit. To protect the environment, make sure to perform the
following pump down operation when relocating or disposing of the unit.

The outdoor unit is equipped with a low pressure sensor to protect the compressor by switching it off.
Never short-circuit the low pressure sensor during pump down operation!

a A W0N

Stop space and DHW demand (Red LED OFF and shower icon not displayed) and select Max
pump speed.

Switch-OFF / ON the power supply of the outdoor unit.
Activate "pump down/forced defrost" on outdoor PCB via BS4, press for at least 5 seconds.
The compressor and outdoor fan will start automatically.

Request space heating via remote controller on hydro-box asap, in order to activate the circulation
pump (prevent PHE freeze-up) and allow BUH operation if required.

a. Forced defrost can be stopped by pressing BS4 on outdoor PCB.
b. Once operation stops (after 3 to 5 minutes), close the liquid and the gas stop valve.

Pump down is now finished. U4 may be displayed on the remote controller, this is not a
malfunction.

After "pump down/forced defrost" is finished or stopped, keep the circulation pump running for at
least 5 minutes.

Switch-OFF the power supply of the outdoor unit.

Make sure that the water temperature and volume is sufficient to perform the "pump down/forced
defrost" operation.

Make sure to re-open both stop valves before restart operation of the unit.

After a finished or stopped pump down, the unit will perform a test run at first operation (same as
during commissioning).

On the ERLQ*CA* models, the circulation pump will run automatically (step 5 not needed).
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111  Defrost Operation

Outline When the unit is operating in heating mode, a defrost operation will be conducted in order to avoid ice
formation on the outdoor unit heat exchanger.

Defrost starting 1 Defrost will start when the following conditions have been realized:

conditions m Integrated compressor running time is 25 minutes or more since the completion of the

previous defrost operation.
& m  Defrost upper limit time A is met.

OR m  Outdoor unit heat exchanger area temperature (Tb) is within the defrost
requesting area.

below -20°C only
for ERLQ*CA* and

ERHQ*W1 models Evaporating temperature Te (°C)

or
(see Outdoor unit heat exchanger temperature Tb (°C)
operation NN NN\ - - - oo f PR ,
range) ! !
-25 1 110,
g < Factory setting
3/ i1 Outdoor Temp. Ta °C
T
F-- =5 i« Factory setting (Request)
72 | l
-4 | |
16~~~ CTTTTT 1
20 L. |
Defrost requesting area| !
25 . L ,,,,,,, 3
0 L !
R

2 Forced defrost switch “BS4”.

3 After one hour of heating operation in emergency operation.

Areas Defrost upper limit A
m  Outdoor temperature > -5°C : 2hours
m  Outdoor temperature <-5°C . 2hours
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Defrost control

Defrosting start Defrosting complete
Previous control l l
Compressor _'/—\M
ON_ 'ON

4-way valve _l OFF |—

. 150 !
Electronic pls 1+ 250 pls
expansion valve

(wet protection control)

10 pls (5~60 sec.) 0 plsi(5 sec.)

. ON 'ON
Outdoor unit fan _l OFF I—f—
ON ' '
Hydro-box pump 0 i
OFF . | | |
ON T —
Heater _IOFF ] 51 mm'l—
Only for ERLQ*CA* {ON :
Hot gass | |
bypass OFF
Defrost ending Defrosting ends when the following conditions have been realized. Note that defrosting can be

conditions operated for 10 minutes at longest.

) [-Defrost Time>1 min.
*Tb>12°C

OR el Defrost Time>1 min.
’ + Water outlet temperature </ =2,5°C
+ Defrost Time>10 min.

Tb>9°C

Qo

* Defrost Time>10 sec.

" & | Hp>2.45 MPa

[
[
[
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1.12 Freeze Prevention Function

Purpose

Freeze Prevention
start conditions

Action

Freeze prevention -
Reset conditions

In order to avoid formation of ice on the hydro-box heat exchanger in cooling mode, the system
automatically starts up a freeze prevention cycle when a number of specific conditions are fulfilled.

Freeze prevention start decided by the hydro-box.

When start condition is met, the compressor will be forced stopped for a minimum of three minutes.

After three minutes forced stop, the compressor operation permission will be released in case the
outlet water temperature > outlet water setpoint + 3°C.

*QOutlet water temperature <6°C
B Evaporating temperature <-3°C [ Continuously for 2 minutes ]

and e Evaporating temperature <-5°C

OR or aﬂd « Compressor frequency <52Hz Continuously for 30 seconds

- Outlet water temperature <3°C
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1.13 Crankcase Heater Control

Outline After the compressor has been turned off, the crankcase heater control will be activated in order to
avoid refrigerant from dissolving in the compressor oil.

Trigger conditions

ON

OFF

' ' >

70°C 75°C " Discharge pipe temperature
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1.14 Benefit kWh Rate Power Supply

Possible types of
benefit kWh rate
power supply

Electricity companies throughout the world work hard to provide reliable electric service at competitive
prices and are often authorized to bill clients at benefit rates. E.g. time-of-use rates, seasonal rates,
Warmepumpentarif in Germany and Austria, ... .

This equipment allows for connection to such benefit rate power supply delivery systems.
Consult with the electricity company acting as provider at the site where this equipment is to be

installed to know whether it is appropriate to connect the equipment in one of the benefit kWh rate
power supply delivery systems available, if any.

When the equipment is connected to such benefit kWh rate power supply, the electricity company is
allowed to:

m interrupt power supply to the equipment for certain periods of time
m demand that the equipment only consumes a limited amount of electricity during certain periods of
time.

The indoor unit is designed to receive an input signal by which the unit switches into forced off mode.
At that moment, the outdoor unit compressor will not operate.

Possible connections and requirements to connect the equipment to such power supply are illustrated
in the figure below:

[D-01]=1 [D-01]=2

] B AT
2 N JF--4-]--\szs 21+ J}--1-]-7 s2s
T ==

1 -
-ES2S 2T - 828
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Connect the indoor
unit to a normal
kWh rate power

supply

Warning!

Note

Benefit kWh rate power supply box
Receiver controlling the signal of the electricity company

Power supply to outdoor unit (refer to the installation manual delivered
with the outdoor unit)

Voltage free contact to indoor unit
5 Normal kWh rate power supply

When the outdoor unit is connected to a benefit kWh rate power supply, the voltage free contact of the
receiver controlling the benefit kWh rate signal of the electricity company must be connected to clamps
17 and 18 of X2M (as illustrated in the figure above).

When parameter [D-01]=1 at the moment that the benefit kWh rate signal is sent by the electricity
company, that contact will open and the unit will go in forced off mode. When the signal is released
again, the voltage free contact will close and the unit will restart operation. It is therefore important to
leave the auto restart function enabled (setting [3]).

When parameter [D-01]=2 at the moment that the benefit kWh rate signal is sent by the electricity
company, that contact will close and the unit will go in forced off mode. When the signal is released
again, the voltage free contact will open and the unit will restart operation. It is therefore important to
leave the auto restart function enabled (setting [3]).

m type 1
The benefit kWh rate power supply is of the type that power supply is not interrupted.
m type2

The benefit kWh rate power supply is of the type that power supply will be interrupted after elapse
of time.

m type 3
The benefit kWh rate power supply is of the type that power supply will be interrupted immediately.

If the benefit kWh rate power supply is of type 2 or 3 (power interruption of main power supply to
outdoor unit), the indoor unit should be connected to a normal kWh rate power supply to allow
continuous indoor control and operation (e.g., pump).

Disconnect terminal X6YA from X6Y and connect X6YB to X6Y.

N N
[¢]e] [¢]e]
___[30[31]xem £y ~ " Ts0[31]x2m for
X6YB XevA
xeYAJ: £ 7 xevedh A T
X6Y X6Y

m  Benefit kWh rate power supplies that completely shut power supply like illustrated above as types
2 and 3 are not allowed for this application because of the water freeze prevention that would not
be powered.

m [f the benefit kWh rate power supply is of the type that power supply is not interrupted, the unit will
be forced to off. Controlling the solar pump is still possible.

m  Water pipe freeze prevention has higher priority than benefit kWh rate. In case of water piping
freeze prevention, the backup heater can function while the unit is in forced off mode by benefit
kWh function.

2-20
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Note (Information) m  When connecting the equipment to a benefit kWh rate power supply, change field setting [D-01].
When benefit kWh rate power supply is of type 1 or indoor unit is connected to a normal kWh rate
power supply (via 30-31, X2M) change both field settings [D-01] and [D-00]. Refer to “[D] Benefit
kWh rate power supply/Local shift value weather dependent” on page 4-37.

m [f the benefit kWh rate power supply is of type 1 or indoor unit is connected to a normal kWh rate
power supply, the unit will be forced to off. Controlling the solar pump is still possible. When the
benefit kWh rate signal is sent, the centralised control indicator [A] will flash to indicate that the
benefit kWh rate is active.

m [f the benefit kWh rate power supply is of type 2 or 3 and indoor unit is not connected to a normal
kWh rate power supply, then the heaters cannot be controlled. This power supply interruption
should not be longer than 2 hours, otherwise the real time clock of the controller will be reset.
During power supply interruption, the controller display will be blank.
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2 Hydro-box Functional Concept

2.1 What Is in This Chapter?

Introduction This chapter will explain more details about the various functions that are programmed for the
hydro-box.

Overview This chapter contains the following topics:
Topic See page
2.2—Hydro-box Pump Blockage Prevention Control 2-24
2.3-Hydro-box Pump Operation Control 2-25
2.4—Defrost control 2-27
2.5—-Cooling operation 2-28
2.6-Heating operation 2-29
2.7-H/P hot water heating operation 2-30
2.8—H/P hot water heating priority function 2-31
2.9—-Booster heater operation 2-32
2.10-Backup heater operation 2-33
2.11-Emergency operation 2-35
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2.2 Hydro-box Pump Blockage Prevention Control

Outline In order to prevent pump operation failure (blockage) due to no pump operation for long-term, pump
will operate at regular intervals.

General In case the pump was not operating for continuously 24 hours, pump will run for a short period.
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2.3 Hydro-box Pump Operation Control

Outline When heating / cooling and (or) domestic hot water operation is activated the pump will operate.
Details The pump operation pattern is determined by some system parameters and field settings.

Heating / cooling When the unit is put into heating / cooling operation (by pressing the ON / OFF button, LED lit - or via
mode central room thermostat) the pump will operate according to below pattern.

No central room thermostat connected to the hydro-box (default field setting)

ON /
Heating / Cooling
At interface OFF I 1 OFF
;. ON ON !
Thermostat , !
Water circuit E | OF::, | |
; : 17 i 5
© ON : . ON |
P 1 H ON H
ume OFF j OFF OFF j | OFF
E<—><—><—><—> E T
' 1 180 120 180 120 ' '
Central room thermostat connected to the hydro-box
Central ; ON on :
entral room ! OFF 1
thermostat OFF ] I | [l | _
I ' i 11 j '
N . ON
Pump OoFF i [T ] _OFF 7 | OFF
Continuously pump operation (adapted field setting)
. . ON
Heating / Cooling /]
At interface OFF I Yy OFF
. ON ON !
Thermostat : OFF ;
Water circuit ] | 11 | .
' ' i '
i ON // ON |
T OFF

Pump OFF

Applicable condition is irrelevant for the pump operation status
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Domestic hot water ~ When the unit is put into domestic hot water [DHW] operation (by pressing the shower button, shower

mode icon is displayed) the pump will operate according to below pattern.
ON 1
Thermostat DHW OFF 77 OFF
mode
E A/ :
r7
Compressor l
i ON 1 ;
Pump ! " :
™N— | rR3T=36C ;
5 ON i
'+ OFF I/ll
Pump !

.<—>I\_
MAX ! R3T > 36°C
R3T < 36°C 100 !

Applicable condition depends on the Heating / Cooling mode status

Remark m In case the outdoor unit is ERHQO011~16, the pump will stop just before compressor start up. This
function is applicable at continuously pump operation as well.

m  Pump operation at domestic hot water mode is independent on the heating / cooling mode and
related setting.

m  Pump will continue for 1 minute in case unit is stopped (via ON / OFF button or central room
thermostat) and BUH was active.

m  Central room thermostat determines operation mode (cooling or heating).
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2.4 Defrost control

Defrost operation
during space
heating operation

Remark

Defrost operation
during domestic
hot water heating
defrost

Remark

Conditions during defrost cycle:

m  Outdoor demand operation mode is heating

m  Backup heater is based on BUH heating thermostat-ON / OFF state
m  Three-way valve is space heating side

m  Two-way valve is open

m  Pump on and after defrost cycle keeps on for 6 minutes additionally

m  Booster heater is based on BSH domestic hot water heating thermostat-ON / OFF state

During additional pump operation of 6 minutes. Pump operation signal is NOT displayed on the
interface.

Conditions during defrost cycle:

m  Outdoor demand operation mode is heating

m  Backup heater is OFF

m  Three-way valve is sanitary water heating side

m  Two-way valve hold last state

m  Pump ON and after defrost cycle keeps on for 6 minutes additionally

m  Booster heater is BSH sanitary water heating thermostat-ON / OFF state

During additional pump operation of 6 minutes. Pump operation signal is NOT displayed on the
interface.
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25 Cooling operation

Cooling condition ON
[ When the water temperature zone > zone B (AT > 0)
No hot water heating priority instruction

Cooling condition OFF
When the water temperature zone = zone A (AT = -1)
&[ [ Hot water heating priority instruction
or or No hot water heating priority instruction
When the water temperature zone > zone B (AT > 0)
&[ e
Hot water heating priority instruction

AT = outlet - target

Remark Condition ON indicate that H/P will operate in cooling mode.

Condition OFF indicate that H/P will not operate in cooling mode.
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2.6 Heating operation

Heating condition ON
[ When the water temperature zone > zone B (AT > 0)
No hot water heating priority instruction

Heating condition OFF
When the water temperature zone = zone A (AT =-1)
&[ [ Hot water heating priority instruction
or or No hot water heating priority instruction
When the water temperature zone > zone B (AT > 0)
&[ i
Hot water heating priority instruction

AT = target - outlet

Remark Condition ON indicate that H/P will operate in heating mode.

Condition OFF indicate that H/P will not operate in heating mode.
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2.7 H/P hot water heating operation

The H/P hot water heating thermostat ON / OFF judging is always carried out when hot water mode is
ON (active on interface).

Hot water H/P thermostat ON
When AT (Thppmax - [6.01] - [6.00] - water temperature tank) = 0°C

-

Thp ON

Hot water H/P thermostat OFF
When AT (Thppmax - [6.01] - water temperature tank) < 0°C

| S——
Thp OFF

Remark m  H/P will only OPERATE when hot water H/P thermostat ON and has the permission determined by
setting [8] (see setting [8.01] & [8.02]).

m  For BB indoor series, control logic can be slightly different from above depending of field setting
[4-03] and [6].
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2.8 H/P hot water heating priority function

The H/P domestic hot water heating priority instruction is determined by the request level between
heating / cooling and domestic hot water.

Hot water heating priority instruction active

Request level hot water heating mode higher than heating (cooling) mode
Balance between DHW and heating request (default): DSW_No4=0OFF
Domestic water tank installed: DSW_No2=0ON

H/P domestic water heating thermostat-ON

Anti-recycle timer, setting [8.02] not active

Remark Hot water heating priority instruction is not applicable.

In case of domestic water heating operation mode is not active (not activated on the interface,
schedule timer), setting [5.02] applicable or DSW_No04=0N (*).

(*): In case the DSW_No4 is ON, the DHW production will only become active if the system reach an
thermostat OFF for cooling or heating.
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2.9 Booster heater operation

Booster heater thermostat ON
When the water temperature in tank drops 2°C below “target DHW + setting [7.00]".

Booster heater operates

" TpHw = THp ON
m Delay timer of (20 ~ 95) minutes starts (setting [8.03])
After this delayed time booster heater operates

" TpHw 2 THp ON
m Delay timer of 20 minutes (fixed) starts
After this delayed time booster heater operates

Booster heater thermostat OFF (stops operation)
When the water temperature in tank reach “target DHW + setting [7.00]".

Delay timer is reset.

Remark m  Booster heater operation prohibition / permission can be determined by schedule timer.

m  For BB indoor series, control logic can be slightly different from above depending of field setting
[4-03] and [8-03].
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210 Backup heater operation

Normal backup In order to provide bigger heating capacity by low outdoor temperatures the backup heater can / will
heater operation provide additional capacity.

Backup heater permission decision

BUH operation permission / prohibition by setting [4.00]

Backup heater priority decision

BUH operation priority by setting [4.01]

BUH operation ON
m  BUH permissioned to operate ([4.00]=1)
m  Ambient temperature < setting [5.01] equilibrium

temperature
m  Request to operate BUH (determined by capacity demand)
& m  Delay timer of 6 minutes is over

. Or { m [4.01] =1 AND booster heater is NOT operating
m [4.01]1=0

BUH will stop operation when one of the below conditions are applicable:

BUH operation OFF
m  BUH permissioned to operate ([4.00]=0)

m  NO request to operate BUH (determined by capacity demand)
or m  Ambient temperature > setting [5.01] + 3°C
m [4.01] =1 AND booster heater is operating
Remark The BUH heater will stop immediately by following safety items:

= NO flow signal
m  Outlet water temperature after BUH higher than 55°C
m  Return water temperature thermistor abnormality

m  Thermal protector of BUH is open

Start up control by In order to start up the heat pump in controlled way when low outside air and low water temperature.
space heating

operation Start up operation

BUH operates when:

m  Indoor demand operation mode is heating
No defrost operation
Inlet water temperature lower than 15°C
Outside air temperature lower than 22°C

Qo
" B N

Outlet water temperature after BUH lower than 55°C [overheat protection
temperature]

m  No return water temperature thermistor abnormality [error code 80 on interface]

This control overrules the settings [4] & [5].

BUH forced OFF when pump OFF.
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Heat exchanger
freeze prevention
BUH control

BUH protection
control

Remark (during
commissioning)

Indoor BB-series

In order to prevent breakage by heat exchanger freeze from defrost (start up) operation when low
outside air and low water temperature.

Space heating defrost operation
BUH operates when:

n
&

n

& n
&

n

Indoor demand operation mode is heating
Defrost operation
Return water temperature below security level

Outlet water temperature after BUH lower than 55°C [overheat protection
temperature]
No return water temperature thermistor abnormality [error code 80 on interface]

This control overrules the settings [4] & [5].

BUH forced OFF when pump OFF.

In order to prevent breakage by BUH.

The BUH heater will stop immediately by following safety items:

m  NO flow signal

m  Outlet water temperature after BUH higher than 55°C [overheat protection temperature]

m  No return water temperature thermistor abnormality [error code 80 on interface]

m  Thermal protector of BUH is open [error code AA on interface]

BUH operates for short periods. Due to remaining air in the piping short ‘no flow’ BUH stops and delay

timer restarts.

The BUH can also operate during DHW-mode. For more details see field setting [2-04], [4-06], [4-07],
[5-02], [5-03], [€], [8-02], [8-03], ...
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211 Emergency operation

Indoor control by emergency.

In order to provide the customer a minimum heating capacity. The unit will go automatically in
emergency operation when malfunction occur at the outdoor or indoor unit. This minimum heating
capacity will be provide by BUH.

Space heating operation by emergency
BUH operates when:
m  Heat-pump abnormality

Indoor demand operation mode is heating
Request to operate BUH (determined by capacity demand)
Delay timer of 6 minutes is over

m [4.01] = 1 AND booster heater is NOT operating
o 1w [01=0

This control overrules the settings [4.00] & [5].

BUH forced OFF when pump OFF or no flow.
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3 Outdoor Unit Functional Concept

3.1 What Is in This Chapter?

Introduction This chapter will explain more details about the various functions that are programmed for the sky-air
R410A inverter outdoor units.

Overview This chapter contains the following topics:
Topic See page
3.2—Function Outline 2-38
3.3-Frequency Regulating Functions 2-41
3.4—Expansion Valve Regulating Functions 2-57
3.5—Outdoor Unit Fan Speed Control 2-61
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3.2

Introduction

Function Outline

This chapter will show an overview of all applicable functions in cooling and heating mode.

Content
Topic See page
3.2.1-Function Outline in Heating Mode 2-39
3.2.2—Function Outline in Cooling Mode 2-40
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3.21 Function Outline in Heating Mode

Flow chart Heating operation

Power supply ON

!

Initialize motorized valve
Initialize microcomputer

A

®

Crank case heater control

Turn on the power to crankcase heater

!

Remote controller ON
operation judgment

Cooling Operation

mode judgment

Heating

A4

Cooling

Emergency

Emergency
operation

| Thermostat ON judgment

Starting control
4-way valve changeover
Hot start control

<

<

®

Normal control

Compressor step control
Motorized valve PI control

Low pressure protection control
High pressure protection control
Heating overload control

Discharge pipe temperature protection control
Inverter current protection control

Inverter fin temperature protection control
Overall current protection control

Suction pipe superheat degree protection control

!

|

Simulated operation

!

Defrosting Thermostat OFF judgment Remote Standby | |Malfunction
condition Thermostat OFF by < A > Tr control Standby stop
l operation | [judgment|| . oo "
Thermostat OFF by outdoor OFF Judg
Defrost temperature judgment .
operation J (Ii/(l)%lgunctlon
l indication
Defrost v
ending le
judgment Restart standby |« <
4-way valve
changeover
Hot start
control

Part 2 — Functional Description

2-39




Outdoor Unit Functional Concept

ESIE12-02

3.2.2 Function Outline in Cooling Mode

Flow chart Cooling
Power supply ON
Initialize motorized valve
Initialize microcomputer
‘ ®
A
Crank case heater control | Turn on the power to crankcase heater
Remote controller ON
operation judgment
Cooling Operation Emergency
mode judgment
Heating Emergency
v . operation
Cooling
| Thermostat ON judgment |
Starting control
4-way valve changeover
Hot start control
: ®
Normal control
Compressor step control Inverter current protection control
Motorized valve PI control Inverter fin temperature protection control
Low pressure protection control Overall current protection control
High pressure protection control Low outdoor temperature cooling control
Discharge pipe temperature protection control Simulated operation
Oil recovery Thermostat OFF judgment Remote Malfunction
operation starting Thermostat OFF by < A > Tr control || Standby || 0
judgment operation | [judgment/| . "
Thermostat OFF by freeze-up OFF jucg
l protection judgment
Qil recovery J
operation
: ,
Oil recovery Restart standby ¢ <
operation ending
judgment %
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3.3 Frequency Regulating Functions

Introduction One of the main functions of the u-controller will be the control of the compressor frequency. The next
chapter will explain how the compressor frequency is determined.

Content
Topic See page
3.3.1-Starting Frequency Control 2-42
3.3.2-Starting Control 2-43
3.3.3—-General Frequency Control 2-44
3.3.4—Low Pressure Protection Control 2-47
3.3.5-High Pressure Protection Control 2-48
3.3.6-Discharge Pipe Temperature Control 2-49
3.3.7-Suction Pipe Superheat Protection Control (Heating Mode) 2-50
3.3.8—Inverter Current Protection Control 2-51
3.3.9-Protection Control by Overall Current 2-52
3.3.10-Inverter Cooling Fin Temperature Control 2-53
3.3.11-Pressure Difference Control 2-54
3.3.12-0il Recovery Operation 2-56
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3.3.1 Starting Frequency Control

Outline The inverter compressor will start up with a limited fixed frequency value for a specified period of time
in order to prevent liquid back to the compressor, and to limit the starting current.

General The normal starting control time is 2~3 minutes. The maximum starting frequency control time is
limited to 10 minutes.

During compressor start-up, a pressure difference will be build up in order to have sufficient pressure
difference for the 4-way valve to change over.

Graph
Hz A |
:—} Normal control
52Hzy-----—
41 Hz
>
ON +1 min 2~3 min time
Ending condition The starting control will be terminated when the low pressure value < 6 bar or when the maximum

starting time of 10 minutes has been reached in case the low pressure value stays > 6 bar.
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3.3.2 Starting Control

Starting control When compressor start up, the starting frequency is fixed for specified period of time at low frequency
to prevent returning of refrigerant.

Pressure Pressure Starting
equalizing equalizing control
start complete complete
l Pressure equalizingl l
Y control before
! compressor start Starting control

' — 112Hz

E Cooling or

Compressor

Heating(<25°C)
65 pls

Main electronic Y Heating(>25°C)  Ne-erenemeeeeeeeeeeann

expansion valve 480 pls

8 Step ON !
(Cooling Ta<40°C, Heating Ta>26°C)

Outdoor unit fan ”
OFF '

(CoolingTa>40°C, Heating Ta<26°C)

IL 10~120sec. |
[ 1

Hydro-box pump ON: l:
OFF | .

Part 2 — Functional Description 2-43



Outdoor Unit Functional Concept ESIE12-02

3.3.3 General Frequency Control

Outline After the "Starting frequency control" function has been terminated, the ideal compressor frequency
will be determined by the "General frequency control”.

General The compressor operation frequency is controlled in order to keep a constant evaporation temperature
in cooling and a constant condensing temperature in heating.

The frequency can be changed every 20 seconds.The maximum frequency change = 2 steps/change.
(= max 6 steps/min)

During abnormal situations (e.g. inverter current protection) the change per step is also = 2
steps/change, but the 20 seconds interval may be decreased, so a quicker change is possible.

Note When other control functions are activated (e.g. discharge pipe control), they can change the
compressor frequency using other inputs than the ones normally being used by the "General
frequency control" function.

Cooling In cooling, the target operation frequency will be determined by the indoor At and the evaporating
temperature.

At cool = Remote controller set temperature - Outlet water temperature.
Depending on the cooling load, the target evaporating temperature (Te) will be a value between 2°C
< Te <£20°C TBC.

Heating In heating, the target operation frequency will be determined by the indoor At and the condensing
temperature.

At heat = Outlet water temperature - Remote controller set temperature.
Depending on the heating load, the target condensing temperature (Tc) will be a value between 28°C
<Tc<58°C TBC.
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Frequency steps The operating frequency for the inverter units will be a value chosen from a list with fixed frequency
settings that is programmed in the unit's memory:

Compressor operation frequency
Step No.
ERHQ011~016*
1 32 Hz
2 36 Hz
3 41 Hz
4 44 Hz
5 48 Hz
6 52 Hz
7 57 Hz
8 62 Hz
9 67 Hz
10 72 Hz
11 78 Hz
12 84 Hz
13 90 Hz
14 94 Hz
15 98 Hz
16 102 Hz
17 107 Hz
18 112 Hz
19 117 Hz
20 123 Hz
21 131 Hz
22 139 Hz
23 147 Hz
24 155 Hz
25 164 Hz
26 174 Hz
27 184 Hz
28 194 Hz
29 205 Hz
30 216 Hz
31 224 Hz
32 232 Hz
33 240 Hz
34 246 Hz
35 252 Hz
36 256 Hz
37 260 Hz
38 264 Hz
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Maximum
frequency step

Cooling Heating
ERHQO11* 20 17
ERHQO14* 26 22
ERHQO16* 28 24
ERLQO11CA* 20 27
ERLQO14CA* 26 32
ERLQO16CA* 28 38

2-46
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3.3.4 Low Pressure Protection Control

Outline In order to prevent low pressures in the system, the below control function will be activated.

Details Low pressure is a calculated value during heating operation. Low pressure is detected by the pressure
sensor during cooling operation.

Flow chart
[When cooling operation] [When heating operation]
Normal operation Normal operation i
.OR ( Within 5 minutes after starting Lp > 0.15MPa
& * Within 10 minutes after defrosting continuous for 1 min.
*Lp<0.12 «Lp <0.12MPa
o) MPa p . Compressor upper| Condition E
. @ & ( +Lp >0.15MPa limit frequency
* 30 sec.elapsed 123 Hz
Compressor upper limit Lp < 0.12MPa continues Lp > 0.15MPa
frequency for 10 sec. continues for 10 sec.
41 Hz Compressor upper|  Condition E
limit frequency
72 Hz
Lp < 0.12MPa continues
for 1 min.
Compressor upper "

limit frequency Condition E

41 Hz
Lp < 0.12 MPa continues
10 times or less stopping for 5 minutes 10 times or less stopping

in 200 minutes I Compressor stop : 0 Hz + OFF | in 200 minutes

Stopped 11 times in 200 minutes

Condition E

| Malfunction stop (E4 indication)

of startup control
* 10 minutes after defrost
+Lp > 0.15MPa continues for 1 minute

( * 5 minutes after the completion
&

Condition@ OR
During Start control
and [Freeze-up signal hydro-box or Te <-2°C]
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3.3.5 High Pressure Protection Control

Outline

Details

Flow chart

Minimum frequency

In order to prevent abnormal high pressures in the system and hence avoiding activation of the high
pressure safety device the below control function will be activated.

The high pressure value will be calculated from the low pressure, power input and compressor
frequency. Low pressure is a calculated value during cooling operation. The high pressure value is
detected by the pressure sensor.

m  HPS opens at: 40 bar (tolerance: +0 /-0.15)
m  HPS closes at: 30 bar (tolerance: +/- 0.15)

[When cooling operation] [When heating operation]
Normal operation ‘ Normal operation ‘—
HP > 36.3 bar HP<338bar | HP>37.3bar| | g  HP<3.68Mpa
. y * 30 sec elapsed
Compressor operation Compressor operation
frequency - 1 step/10 sec frequency + 1 step/1 min Compressor operation
frequency 62 Hz
HP > 37.3 bar HP < 34.8 bar .
- . * HP > 39.2 Bar 15 times or less
Compressor operation Compressor operation | OR | - Hps activates stopping in
frequency 62 Hz frequency + 1 step/5 min 300 minutes
‘ Compressor stop }7
* HPS activates | HP < 35.8 bar * HPS activates
OR | * HP > 39.2 bar for & | * Stopped 16 times in
15 times or less 1 minute 300 minutes
stopping in
300 minutes _‘ Compressor stop ‘ ‘ Malfunction stop (E3 indication) ‘
* HPS activates
OR| * Stopped 16 times
in 300 minutes

‘ Malfunction stop (E3 indication) ‘

As the bearing resistance limit pressure decreases during low frequency of the compressor, the lower
limit of frequency is restricted.

[In cooling/heating operation]

Hp > 3.04MPa Compressor frequency
Normal operation | lower limit
«Hp < 2.84MPa 48Hz
« After 30 seconds

2-48
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3.3.6 Discharge Pipe Temperature Control

Outline The compressor operating frequency will be controlled in order to avoid abnormal high compressor
temperatures (see also expansion valve control).

Flow chart
Normal operation
* Td < 100°C
Td > 105°C ‘8 ( lﬂpper_llmlt frequency
= Maximum frequency
" Td <105°C
Compressor upper limit frequency Compressor upper limit frequency
— step /20 sec + 1step/1 min
*Td 2110°C . .
& ( continues for 5 minutes Td =105°C Td <100°C
OR * 300 sec ] * Td <105°C
" Td > 120°C &\ - 5min elapsed
Compressor upper limit frequency
62 Hz
*Td=2115°C
OR| continues for 10 minutes
*Td = 135°C
Compressor stop 10 times or less stopping in 200 minutes
Stopped 11 times
in 200 minutes
Malfunction stop (F3 indication)
Note For ERLQ*CA* models with a liquid injection valve above control becomes only active when the

discharge temperature is still exceeding 105°C when the injection valve is completely open.
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3.3.7 Suction Pipe Superheat Protection Control (Heating Mode)

Outline In case the suction superheat value in heating mode is too high, the oil return to the compressor will
be insufficient. In order to avoid that the compressor oil will be accumulated in the outdoor unit heat
exchanger, the upper limit frequency will be decreased.

Flow chart

« Suction SH > 12°C Normal operation |
OR * Suction SH > 10°C
+ EV opening degree OR{. Suction SH < 6°C
=480 pls - & [ * Upper limit frequency = Maximum frequency
. OR{' Suction SH < 8°C
* & | * Suction SH < 10°C
« Suction SH < 6°C * EV opening degree < 450 pls
« & [ * Suction SH<10°C
* EV opening degree
< 450 pls . .
Lowering upper limit » Raising upper limit
frequency for 1-step |« frequency for 1-step
2 d
every 20 seconds . Suction SH > 12°C every 20 seconds
OR * Suction SH > 10°C
* & 1 « EV opening degree = 450 pls
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3.3.8 Inverter Current Protection Control

Flow chart Restricts compressor operation frequency to prevent compressor from tripping due to inverter

overcurrent.
Inverter current Normal operation Inverter upper limit frequency

> Stepping down current = Maximum frequency

Compressor frequency Compressor frequency
—1 step / 6 sec + 1 step /2 min

The condition of Inverter current < Stepping down
current continues for 2 minutes

+ Outdoor heat exchanger temperature (liquid)
2 Indoor heat exchanger temperature

& | . Outdoor heat exchanger temperature (liquid)
225°C
Stepping-down Stepping-down
current QA current PA
» Outdoor heat exchanger temperature (liquid)
O < Indoor heat exchanger temperature
R | < Outdoor heat exchanger temperature (liquid)
<25°C
ERHQ V3 ERHQ W1
PA 20A 9.5A
QA 20A 11.5A

Part 2 — Functional Description 2-51



Outdoor Unit Functional Concept ESIE12-02

3.3.9 Protection Control by Overall Current

Flow chart Monitors the overall current and restricts the upper limit compressor operating frequency to prevent
circuit breakers from exceeding the rated capacity.

—| Normal operation |& « Outdoor unit current < upper limit

current value
Outdoor unit current « Upper limit compressor operating

> upper limit current value frequency = Maximum frequency
Outdoor unit current

< upper limit current value

Upper limit compressor operating frequency Upper limit compressor operating frequency

-1 step / E sec. + 1 step/2 min
Outdoor unit current

> upper limit current value

Upper limit current Takes the following values depending on the outside temperature.
(A) Also varies depending on model.

Overall current

(A)
A

Current A

Current B

Current C

Current D

Ta
Outdoor air temp. (°C)
ERHQ V3 ERHQ W1

A 24.0A 13.5A
B 24.0A 11.2A
C 23.0A 11.2A
D 16.0A 11.2A
E 10 (sec.) 6 sec.
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3.3.10 Inverter Cooling Fin Temperature Control

Outline This control will restrict the compressor upper limit frequency in order to protect the electronic
components in the switch box from overheating (L4-error activation).

By lowering the compressor frequency, the current drawn by the compressor will be reduced and as
a result the temperature inside the switch box will drop.

Flow chart

- Inverter fin temperature > 83°C
Normal operation Compressor frequency
—1step/ 16 sec
Compressor frequency ] P

Inverter upper limit frequency +1step/2min Fin temperature
= Maximum frequency < 80°C lasts for 2 minutes
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3.3.11 Pressure Difference Control

Outline To ensure the compression ratio (pressure difference between high and low pressure) at low outdoor
temperature conditions in cooling mode and high outdoor temperature conditions in heating mode, the
outdoor fan and target compressor frequency may be varied.

Cooling In cooling low ambient conditions, the outdoor fan speed and compressor frequency will be adapted
to secure the differential pressure between high and low pressure.

Normal control
Upper limit (step 8) HP > 37 bar
A
HP < 19 bar
& OR
oR { AP < 9.3 bar
Compression ratio > 2.1 HP > 29 bar
& {AP > 11 bar
v Comepression ratio > 2.4
Upper limit (step 8) |
Condition A Condition A Condition B N
Condition B
90 seconds have passed
HP < 16 bar Upper limit (step 7) 90 seconds have passed
OR {AP < 8bar Condition A %+ Condition B HP > 23 bar
Compression ratio < 1.8 &
P y OR AP > 10 bar
Upper limit (step 6) & { Compression
Condition A 4 Condition B ratio > 2.2
Upper limit (step 5)
Condition A Condition B
A4
| Upper limit (step 4) |
Condition A T Condition B
A 4
| Upper limit (step 3) |
Condition A 1 Condition B
A 4
Upper limit (step 2)
Condition A %+ Condition B
A 4
Tfin < 66°C Upper limit (step 1)
90 seconds have passed K HP > 17 bar
HP < 16 bar Tfin<81°C
OR AP > 9 bar
o {AP <8 bar il & E;c:ir:przsgion
i i > Z.
Compression ratio < 1.8 Upper limit (step 0)
= Outdoor fan OFF
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Frequency
restriction in
cooling
Normal control
Upper limit 011 014 016
frecuency 123 Hz 174 Hz 174 Hz
Lower limit 41 Hz
frecuency
Ta<20°C l TTa>21°C
011 014/016
Upper limit
frequency 123 Hz 139 Hz
Lower limit
frequency 72Hz 72 Hz
Heating High outdoor ambient (overload conditions):

In heating overload conditions, the outdoor fan speed will be adapted to secure the differential
pressure between high and low pressure.

* Hp-Lp > 0.69 MPa
* OR

* Hp-Lp > 1.08 MPa

* Hp < 3.53 MPa
—| Normal operation |% & . &( ’

OR * Qutdoor unit fan = 8 step
OR ::pt%;gs%gPa - Hp-Lp > 0.59 MPa OR *Hp<2.75MPa
P> * Hp < 3.63 MPa

«Lp<0.12MP

Qutdoor unit fan

Outdoor unit fan
— 1 step /30 sec.

+ 1 step / 30 sec.

Only the fan speed will be adapted in heating overload conditions.

No adjustments to the compressor frequency will be made.
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3.3.12 Oil Recovery Operation

Outline When the compressor operates for a certain period of time at low frequency, the oil level in the
compressor may become low due to incomplete oil return. To prevent damage to the compressor and
in worst case avoid compressor lock, an oil recovery operation will be conducted.

Details During the oil recovery operation, the operation frequency of the compressor will be increased for a
time period of 5 minutes.Qil recovery operation is only executed in cooling mode.In heating mode, oil
return to the compressor is guaranteed by the defrost operation.
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3.4 Expansion Valve Regulating Functions

Introduction This chapter will explain the functions that are used to control the expansion valve opening.

Content
Topic See page
3.4.1-Expansion Valve Control (main) at Startup 2-58
3.4.2-General Expansion Valve Control 2-59
3.4.3-Discharge Pipe Temperature Protection Control 2-60
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3.41 Expansion Valve Control (main) at Startup

Outline Before going to the general expansion valve control, the expansion valve opening will be limited in
order to avoid the risk of liquid back and allow quick build up of pressure difference.

Details During startup, the opening degree is determined by both the compressor frequency & the suction
superheat. During startup, it is not possible to use only the value of the suction superheat because the
operation is not stable yet. As a consequence also the SH value will not be stable.

Graph
Pressure Pressure Starting
equalizing equalizing control
start complete complete
Pressure equalizing :
; control before ]' Starting l
i compressor start control '
Compressor— /
! Cooling or ' '
. Heating(<25°C) | !
' 65 pls ' |
Main electronic — Heating(>25°C) R RLCICEEEE 4--
expansion valve ! 480 pls | '
Ending condition The starting control will be terminated when the low pressure value < 6 bar or when the maximum

starting time of 10 minutes has been reached in case the low pressure value stays > 6 bar.
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3.4.2 General Expansion Valve Control

Outline

Details

Control

Calculations

After the start up control function has been terminated the general expansion valve control function will
regulate the expansion valve opening in function of the target suction SH value.

The discharge SH value will be used to set the target SH value.

The measured suction SH value will be used to control the opening of the expansion to the target SH
value.

When the unit is in cooling or heating operation the opening of the expansion valve will be controlled
in order to keep the amount of superheat at the evaporator outlet constant. This way the evaporator
can be used at maximum efficiency under all conditions. The initial target heat exchanger outlet
superheat value = 5°C.

The target heat exchanger outlet superheat value can be increased in case the discharge superheat
value decreases.

The target heat exchanger outlet superheat value can be decreased in case the discharge superheat
value increases.

During normal control 2 situations can decide on the expansion valve opening degree:

1 Target superheat amount:
m When the target heat exchanger outlet superheat > actual heat exchanger
outlet superheat --> the expansion valve will close.
m When the target heat exchanger outlet superheat < actual heat exchanger
outlet superheat --> the expansion valve will open.

The superheat amount is checked every 10 seconds.

2 Frequency change: At the time of compressor frequency change, the expansion valve opening will
be changed with a fixed value. This value will be in function of the amount of compressor frequency
change.

The heat exchanger outlet superheat value is calculated from the saturated suction temperature Te
(using indoor coil sensor in cooling, outdoor coil sensor in heating) and the suction pipe temperature
R4T: SH = R4T-Te

The discharge superheat value is calculated from the saturated discharge temperature Td (HP value
calculated out of PI, frequency and Te) or Tc and the discharge pipe temperature R3T: SH = R3T-Td
or R3T or SH = R3T-Tc (whichever is the lowest)
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3.4.3 Discharge Pipe Temperature Protection Control

Outline The expansion valve opening will be controlled in order to avoid abnormal high compressor discharge
temperatures (see also compressor operating frequency control).

Details
Normal control
Td>95°C Td <80°C
Electronic expansion valve opening Td<90°C Electronic expansion valve opening
degree lower limit degree lower limit
+5 pulses/Cooling for 2 minutes & -5 pulses/Cooling for 2 minutes &
heating for 1 minute heating for 1 minute
Td >100°C
Electronic expansion valve opening
degree lower limit
+10 pulses/Cooling for 2 minutes &
heating for 1 minute Td: Compressor discharge pipe temperature ("C)
Note For ERLQ*CA™* models with liquid injection valve, will first activate this valve (T4 > 90°C) to try to reduce

high compressor discharge temperatures. When needed the main expansion valve will help to control
this discharge temperature.
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3.5 Outdoor Unit Fan Speed Control

Introduction This chapter will explain how the outdoor fan speed is determined in cooling and heating operation.
Content
Topic See page
3.5.1-Outdoor Unit Fan Speed Control 2-62
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3.5.1 Outdoor Unit Fan Speed Control

Fan speed control

Fan step table

The outdoor fan speed will be controlled in function of the actual outdoor ambient temperature, the
condensation pressure, pressure difference between low and high pressure and compression ratio.

For details please refer to "Pressure Difference Control".

Cooling Heating

Step M1F M2F M1F M2F
0 0 rpm 0 rpm 0 rpm 0 rpm
1 250 rpm 0 rpm 250 rpm 0 rpm
2 400 rpm 0 rpm 285 rpm 250 rpm
3 285 rpm 250 rpm 335 rpm 300 rpm
4 360 rpm 325 rpm 395 rpm 360 rpm
5 445 rpm 410 rpm 470 rpm 435 rpm
6 545 rpm 510 rpm 560 rpm 525 rpm
7 660 rpm 625 rpm 660 rpm 625 rpm
8 850 rpm 815 rpm 850 rpm 815 rpm

2-62
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Part 3
Troubleshooting

What is in this part?  This part contains the following chapters:

Chapter See page
1-Troubleshooting 3-3
2—Error Codes: Hydro-box 3-43
3—Error Codes: Outdoor Units 3-57
4—Error Codes: System Malfunctions 3-95
5-Additional Checks for Troubleshooting 3-109
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1 Troubleshooting

1.1 What Is in This Chapter?

Introduction When a problem occurs, you have to check all possible malfunctions. This chapter gives a general idea
of where to look for malfunctions. 3

Not all repair procedures are described. Some procedures are considered common practice.

Overview This chapter contains the following topics:

Topic See page
1.2—-General Troubleshooting Flowchart 34
1.3—Overview of General Problems 3-5
1.4—Procedure of Self-Diagnosis by Remote Controller 3-26
1.5-Fault-diagnosis by Remote Controller 3-27
1.6—Fault-diagnosis manual reset in the memory 3-28
1.7-Fault Diagnosis by LED 3-31
1.8—Overview of Error Codes 3-36
1.9-Overview of the Outdoor Safety Devices 3-40
1.10-Overview of the Hydro-box Safety Devices 3-41
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1.2

General Troubleshooting Flowchart

Refer to "Remote controller display
malfunction code and contents".

Doesn't run at all

Wait until Turn the power supply Troubleshooting by

power failure switch ON or replace remote controller

is over. the fuse. malfunction code.
YES YES YES

Istherea  |NO, | The power supply switch is [NO, |Is the remote

power  OFF or the switch's fuse is :‘> controller's operation

failure? burnt. lamp blinking?

The pump comes
on but the
compressor
doesn't run.

Cooling starts but
stops right away.

The unit won't run
again for a while
after stopping.

~| Try turning the

Normal

Runs

Set the remote

controller's temperature
)\ setting to:

(1)When
cooling:Minimum
(2)When
heating:Maximum

Ask for the character
code of the malfunction
code.

Doesn't run

lamp blinking?
:\> Machines equipped with

Troubleshooting by
remote controller
malfunction code.

T ves

Is the remote
controller's operation

wireless remote
controllers only.

(1) The operation circuit fuse is
disconnected or is making poor
contact.

(2) The operation swich is broken or its
contact is defective.

(3) The high pressure switch is broken.

(4) The fan motor's magnetic switch is
broken.

(5) The fan motor's overcurrent relay is
being actuated or is broken.

(6) The compressor's overcurrent relay is
broken.

(7) The compressor's protective
thermostat is broken.

(8) The electrical system insulation is
defective.

(9) The compressor's magnetic switch's
contact is defective.

(10) The compressor is broken.

11) Thermostat is broken.

12) The cool/heat selector is broken.

13) The operation switch is broken.

14) The compressor's magnetic swich is
broken.

YES

Is the remote

:‘> controller's operation
lamp blinking?

NO

Cooling

(15) Over-charged with refrigerant.

(16) Air is mixed inside the refrigerant
circuit.

(17) The pressure switch is broken.

(18) The outdoor unit fan motor's
magnetic switch is broken.

(19) The outdoor unit fan motor's
auxiliary relay is broken.

N2

D Operation switch OFF

The unit runs but
doesn't cool the
room.

N Measure the suction
———] /disharge temperature.

The units runs but
doesn't heat the
room.

L N] Measure the suction
———— /] /disharge temperature.

Did you allow 3 minutes to
elapse after turning ON?

Heating

(20) The outdoor unit's heat exchanger
is dirty.

(21) There is something blocking the
outdoor unit's air flow.

(22) Malfunction of the outdoor unit's
fan.

Nomal

{ Ives

N\

(283) flow error

Runs

and On.

(Temperature differential

=suction temperature - discharge temperature)

(Temperature differential

Operation is

normal.

Is there somethin? causing the
a

indoor load to be large, such as
an open window or door?

YES

Temperature NO

differential is 8~18°C

Operation is
normal.

Is there something causing the
indoor heat load to be large, such
as an open window or door?

YES

NO

Temperature
differential is 14~30°C

=discharge temperature - suction temperature)

(24)
(25)
(26)

Overcurrent relay (for compressor)
Compressor's protective themostat
The causes for the overcurrent
relay (for compressor) being
actuated are:
(26)-1 Power supply voltage is lower than
prescribed.
(26)-2 High pressure is too high.
(26)-3 The power supply cord is too small.
(26)-4 The compressor is broken.
( The causes for the compressor's
protective thermostat
(27)-1 Internal leak of the-4way valve
(No substantial difference between
suction and discharge temperature.
(27)-2 Unsatisfactory compression from
the compressor
(27)-3 Different kind of refrigerant is
charged.
(27)-4 Malfunction of the expansion valve
(27)-5 Unsatisfactory refrigerant circulation

OK.We'll be right over.

(Service work required)

34
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1.3 Overview of General Problems

General guidelines

Before starting the troubleshooting procedure, carry out a thorough visual inspection of the unit and
look for obvious defects such as loose connections or defective wiring.

Before contacting your local Daikin dealer, read this chapter carefully, it will save you time and money.

Warning! When carrying out an inspection on the switch box of the unit, always make sure that the
main switch of the unit is switched off.

When a safety device was activated, stop the unit and find out why the safety device was activated
before resetting it. Under no circumstances safety devices may be bridged or changed to a value other
than the factory setting. If the cause of the problem cannot be found, call your local Daikin dealer.

If the pressure relief valve is not working correctly and is to be replaced, always reconnect the flexible
hose attached to the pressure relief valve, to avoid water dripping out of the unit!

General symptoms

Equipment Condition Remedy
1.3.1 Equipment does not Operate See page 3-7
1.3.2 Indoor Pump Operates, but Compressor does not See page 3-8
1.3.3 Cooling/Heating Operation Starts but Stops Immediately See page 3-10
1.34 After Unit Shuts Down, It cannot be Restarted for a While See page 3-12
1.3.5 Equipment Produces Loud Noise or Shakes See page 3-14
1.36 Remote Controller LCD Displays “88" See page 3-16
1.3.7 The Unit is Turned on (y LED is lit) but the Unit is not Heating | See page 3-17
or Cooling as Expected
1.3.8 The Unit is Turned on but the Compressor is not Starting See page 3-18
(Space Heating or Domestic Heating)
1.3.9 Pump is Making Noise (Cavitation) See page 3-19
1.3.10 The Water Pressure Relief Valve Opens See page 3-20
1.3.11 The Water Pressure Relief Valve Leaks See page 3-21
1.3.12 The User Interface Displays "NOT AVAILABLE" when Pressing | See page 3-22
Certain Buttons
1.3.13 Space Heating Capacity Shortage at Low Outdoor Tempera- See page 3-23
tures
1.3.14 Domestic Hot Water Shortage at Low Outdoor Temperatures | See page 3-24
1.3.15 Wrong Reading of the Tank Thermistor Sensor See page 3-25
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Error codes

When a safety device is activated, the user interface LED will be flashing, and an error code will be

displayed.

A list of all errors and corrective actions can be found in the table below.

Reset the safety by turning the unit OFF and back ON.

Instruction to turn the unit OFF

User interface mode Domestic hot water Push the &% Push the M O
(heating/cooling #/#) mode (M) button button

ON ON 1 time 1 time

ON OFF 1 time —

OFF ON — 1 time

OFF OFF — —

3-6

Part 3 — Troubleshooting



ESIE12-02

Troubleshooting

1.3.1 Equipment does not Operate

ERHQ011~016*
ERLQO011~016*

Applicable model

Error detection
method

Error generating

condition
Supposed causes m  Fuse blown or disorder of contact in operation circuit
m  Faulty operation switch or contact point
m  Faulty high pressure switch
m  Faulty magnetic switch for fan motor
m Activation or fault of overcurrent relay for fan motor
m  Faulty overcurrent relay for compressor
m  Faulty compressor protection thermostat
= Insufficient insulation in electric system
m  Faulty contact point of magnetic switch for compressor
m  Malfunction of compressor
m Defective remote controller
Troubleshooting
s power switch
OFF or fuse for power switc Turn on power switch or replace
blown? fuse.
If high-harmonics circuit breaker is
not used on inverter compressor,
have the circuit breaker replaced.
Is there power Wait until power returns.
failure?
Is operation YES L
switch pressed Normal.
repeatedly? Equipment starts operation 3
minutes later (3-min standby).
operation lamp on )
LCD remote controller Diagnose based on error code on
NO ashing? remote controller.
Is
thermostat changed and YES NO Normal.
reset again? Equipment starts operation 3
NO NO minutes later (3-min standby).
Possibly faulty electric Check electric system.
component
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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1.3.2 Indoor Pump Operates, but Compressor does not

Applicable model ERHQO011~016*
ERLQO11~016*

Error detection
method

Error generating
condition

Supposed causes m  Faulty thermistor
m  Faulty indoor/outdoor unit PC board
m  Faulty magnetic switch
m  Faulty power transistor
m  Faulty compressor

m  Continuous pump operation enabled
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Troubleshooting
* Hydro-box pump runs at set flow rate.
Is dipswitch
SS2-3 put ON and is YES
terminal 1-2-4 on the terminal Normal operation.
black in the switchbox
shortcircuited?
Is the power YES
switch OFF or th_te llf]use for Turn on the power
po‘g%;xf_,' ¢ switch or replace fuse.
Is the heating
switch turned on at outdoor YES Normal
temperature ’
>35°C (Thermostat OFF by
outdoor temperature)
Is rated
voltage applied at the YES
compressor Replace the compressor.
terminals?
Is rated
voltage output from the YES
magnetic switch or power Replace the magnetic
transistor? switch or power transistor.
NO
®
Is rated YES
voltagg(o:ugg:trég)m the Replace the PC board.
Check the thermistor.
Sensor Hydro-box Ogtcdoor unit Ma_?nhetic |
13— — board SWILCI
PC board -m
® COMP
Ol el
[€) @ @
Input Output Input Output from Output from Output from
to PC from |y pc = relayor [—> magnetic |—= magnetic
board PC board microcomputer | | switch or SW switch or
board circuit of UV, W of
power power
transistor transistor
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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1.3.3 Cooling/Heating Operation Starts but Stops Immediately

Applicable model ERHQO011~016*
ERLQO11~016*

Error detection
method

Error generating
condition

Supposed causes m  Excess charge of refrigerant
m Air intrudes into refrigerant system
m  Faulty pressure switch
m  Faulty magnetic switch for outdoor unit fan motor
m  Faulty aux. relay for outdoor unit fan motor
m  Soiled heat exchanger of outdoor unit
m  There is an interfering item in air flow of outdoor unit
= Malfunction of outdoor unit fan
m  Soiled air filter of hydro-box

m  Malfunction of hydro-box pump (flow error)
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Troubleshooting

Is the
ype of remote controller
wired or wireless?

Is the operation
lamp of remote controller
flashing?

YES Diagnose based on the

error code on remote

Caution

Heating: Hydro-box

Cooling: Outdoor unit

Does the pump/fan NO

rotate?
YES

. . YES
Is the filter soiled?

Is there YES

Hydro-box flow error

any item disturbing
irfwaterflow?

Is the heat YES

Hydro-box flow error

exchanger soiled?

Possible causes as follows:
* Refrigerant overcharge

* Mixing of air in refrigerant
system
* Faulty pressure switch

controller

Malfunction of fan motor
Check the magnetic
switch and aux. switch for
pump/fan motor

Cleaning

Remove the disturbing
item.

Cleaning of the heat
exchanger

After vacuum drying,
charge correct amount of
refrigerant

Check the pressure
switch.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.

Part 3 — Troubleshooting

3-11




Troubleshooting

ESIE12-02

1.3.4 After Unit Shuts Down, It cannot be Restarted for a While

Applicable model ERHQO011~016*
ERLQO11~016*

Error detection
method

Error generating
condition

Supposed causes m  Overcurrent relay (for compressor)
m  Compressor protection thermostat

m  Overcurrent relay may act due to the following reasons:
m Lower voltage of power supply
m Excess level of high pressure
m Insufficient size of power cable
m Malfunction of compressor

m  Compressor protection thermostat may act due to the following reasons:
m Internal leakage of four-way valve (There is no difference between suction and discharge

temperature)

Insufficient compression of compressor
Incorrect refrigerant

Faulty expansion valve

Insufficient circulation of refrigerant
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Troubleshooting

Caution

Turn the operation switch
ON and OFF, then wait at
ON side.

Does the unit Yl

ES Normal. Unit is in 3-min

start operation after 3
minutes?

NO

Is the
discharge side o

NO

[Electric system] standby mode

Power supply
voltage is within +10 % of
specified voltage.

Contact power company.

>Not so hot Check compressor.

compressor hot after
unit stop?

YES

Check on the cause why
overcurrent relay (for
compressor) or compressor
protection thermostat acted.

size of power cable
through total length
correct?

[Refrigerant circuit] YES

After vacuum drying, charge
correct amount of refrigerant. Then,

Replace power cable.

L

start operation again.

s there any
temperature difference
between inlet and outlet of
expansion
valve?

Expansion valve
malfunction

Is
there any
temperature difference
between suction side and
discharge side of four-
way valve?

Four-way valve
malfunction

YES
Malfunction of compressor |—> Check compressor.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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1.3.5 Equipment Produces Loud Noise or Shakes

Applicable model ERHQO011~016*
ERLQO11~016*

Error detection
method

Error generating
condition

Supposed causes m  Faulty installation
m  Excess charge of refrigerant
m Air intrudes into refrigerant system

m  Flushing noise due to refrigerant shortage. (Sound of shoo...)
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Troubleshooting

Caution

[Installation work side]
YES

~Does the ™
noise generate with

vibration of whole ceilings
and walls?

Does the

noise generate with ~YES

vibration of unit mountin:
section?

Continuous
slight noise of "shoo..." during
cooling or defrosting

NO

Is the piping

YES

secured?

Sound o
"shoo..." generates
just after operation start or
stop, or defrosting start
or stop.

[Power supply side]

YES

Does YES

the fan contact with NO

other parts?

NO

Does YES

the pipe contact with
casing?

NO

Creak during
heating and after operation
stop

Is
the noise flushing
sound from pressure reducing

YES NO

YES

valve or capillary
tube?

Is
this an impact
noise at the start/end of
defrosting?

NO

# Excess charge of refrigerant

# Air intrudes into refrigerant
system

# Flushing noise due to
refrigerant shortage.
(Sound of shoo...)

YES

YES

Correction of installation
Reinforcement for ceilings or
walls

Insert shock absorber in
mounting section, or strengthen
the mounting section.

Normal. The sound is flushing
noise of gas (refrigerant) inside
air conditioning unit

Insert cushion materials to the
pipe support such as saddle.

Normal. The noise is a sound
generated at the time of gas
(refrigerant) flow change or stop

Disassemble and remove parts
contact.

Correct piping manually or
attach a dead weight to pipe

Normal. Creak generates by
shrinkage of resin parts due to
temperature change.

Normal.

It is normal.

After vacuum drying, charge
correct amount of refrigerant.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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1.3.6 Remote Controller LCD Displays F5°
Applicable model ERHQO011~016*
ERLQO011~016*
Error detection
method
Error generating
condition
Supposed causes
Troubleshooting
rouble generates YES
just after power supply ON > The unit is checking to confirm that
remote controller is normal.
Indication appears for short time.
Check the unit based on
hydro-box LED and outdoor unit
LED. (Troubleshooting)
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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1.3.7 The Unitis Turned on (&= LED is lit) but the Unit is not Heating or Cooling as
Expected

Applicable models EKHWS(U)150~300V3, EKHWS200~300Z22, EKHWE150~300V3, EKHWE200~300Z2,
EKHB*016*, ERHQ011~016**, ERLQ011~016*

Error detection
method

Error generating
condition

Supposed causes -
corrective action

Possible causes Corrective action
The temperature setting is not correct. Check the controller set point.
The water flow is too low. m  Check that all shut off valves of the water

circuit are completely open.
m  Check if the water filter needs cleaning.

m  Make sure there is no air in the system (purge
air).

m  Check on the manometer that there is
sufficient water pressure. The water pressure
must be >0.3 bar (water is cold), >>0.3 bar
(water is hot).

m  Check that the pump speed setting is on the
highest speed.

m  Make sure that the expansion vessel is not
broken.

m  Check that the resistance in the water circuit
is not too high for the pump (refer to "Setting
the pump speed" on page 19).

The water volume in the installation is too low. Make sure that the water volume in the installa-
tion is above the minimum required value (refer
to the "Specifications" chapter in part 1).
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1.3.8 The Unit is Turned on but the Compressor is not Starting (Space Heating or
Domestic Heating)

Applicable models

Error detection
method

Error generating
condition

Supposed causes -
corrective action

EKHWS(U)150~300V3, EKHWS200~300Z22, EKHWE150~300V3, EKHWE200~30022,

EKHB*016*, ERHQ011~016**, ERLQ011~016*

Possible causes

Corrective action

The unit must start up out of its operation range
(the water temperature is too low).

In case of low water temperature, the system uti-
lizes the backup heater to reach the minimum
water temperature first (15°C).

Check that the backup heater power supply is
correct.

Check that the backup heater thermal fuse is
closed.

Check that the thermal protector backup
heater is not activated.

Check that the backup heater contactors are
not broken.
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1.3.9 Pump is Making Noise (Cavitation)

Applicable models EKHWS(U)150~300V3, EKHWS200~300Z22, EKHWE150~300V3, EKHWE200~30022,
EKHB*016*, ERHQ011~016**, ERLQ011~016*

Error detection
method

Error generating
condition

Supposed causes -
corrective action

Possible causes Corrective action
There is air in the system. Purge air.
Water pressure at pump inlet is too low. m  Check on the manometer that there is

sufficient water pressure. The water pressure
must be >0.3 bar (water is cold), >>0.3 bar
(water is hot).

m  Check that the manometer is not broken.

m  Check that the expansion vessel is not
broken.

m  Check that the setting of the pre-pressure of
the expansion vessel is correct (refer to the
"Specifications" chapter in part 1).
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1.3.10 The Water Pressure Relief Valve Opens

Applicable models

Error detection
method

Error generating
condition

Supposed causes -
corrective action

EKHWS(U)150~300V3, EKHWS200~300Z22, EKHWE150~300V3, EKHWE200~30022,

EKHB*016*, ERHQO011~016**, ERLQ011~016*

Possible causes

Corrective action

The expansion vessel is broken.

Replace the expansion vessel.

The water volume in the installation is too high.

Make sure that the water volume in the installa-
tion is under the maximum allowed value (refer
to the "Specifications" chapter in part 1.)
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1.3.11 The Water Pressure Relief Valve Leaks

Applicable models EKHWS(U)150~300V3, EKHWS200~300Z22, EKHWE150~300V3, EKHWE200~30022,
EKHB*016*, ERHQ011~016**, ERLQ011~016*

Error detection
method

Error generating
condition

Supposed causes -
corrective action

Possible causes Corrective action
Dirt is blocking the water pressure relief valve Check for correct operation of the pressure relief
outlet. valve by turning the red knob on the valve coun-

ter clockwise:

m If you do not hear a clacking sound, contact
your local Daikin dealer.

m In case the water keeps running out of the
unit, close both the water inlet and outlet
shut-off valves first and then contact your
local Daikin dealer.
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1.3.12 The User Interface Displays "NOT AVAILABLE" when Pressing Certain Buttons

Applicable models

Error detection
method

Error generating
condition

Supposed causes -
corrective action

EKHWS(U)150~300V3, EKHWS200~300Z22, EKHWE150~300V3, EKHWE200~30022,

EKHB*016*, ERHQO011~016**, ERLQ011~016*

Possible causes

Corrective action

The current permission level is set to a level that
prevents using the pressed button.

Change the "user permission level" field setting
([0-00]), see page 4-21.

“‘NOT AVAILABLE” appears and shower icon
does not appear when pressure shower button

is present.

Check if dipswitch SS2-2 is put in the ON posi-
tion. If not, switch OFF power, change dipswitch
SS2-2 and put power back ON.
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1.3.13 Space Heating Capacity Shortage at Low Outdoor Temperatures

Applicable models

Error detection
method

Error generating
condition

Supposed causes -
corrective action

EKHWS(U)150~300V3, EKHWS200~300Z2, EKHWE150~300V3, EKHWE200~30022, EKHB*016%,

ERHQ011~016"*, ERLQ011~016*

Possible causes

Corrective action

Backup heater operation is not activated.

m  Check that the "backup heater operation
status" field setting [4-00] is turned on, see
"Field settings" on page 4-25.

m  Check whether or not the thermal protector of
the backup heater has been activated (refer
to Main components, "Thermal protector
backup heater" on page 6 for location of the
reset button).

m  Check whether booster heater and backup
heater are configured to operate
simultaneously (field setting [4-02], see "Field
settings" on page 4-25)

m  Check whether or not the thermal fuse of the
backup heater is blown (refer to Main
components, "Thermal fuse" on page 6 for
location of the reset button).

The backup heater equilibrium temperature has
not been configured correctly.

Raise the "equilibrium temperature" field setting
[6-01] to activate backup heater operation at a
higher outdoor temperature.

Too much heat pump capacity is used for
domestic water heating (applies only to installa-
tions with a domestic hot water tank).

m  Check that the "space heating priority
temperature" field settings are configured
appropriately.

m  Make sure that the "space heating priority
status" field setting [5-02] is enabled.

m Raise the "space heating priority
temperature" field setting [5-03] to activate
booster heater operation at a higher outdoor
temperature.
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1.3.14 Domestic Hot Water Shortage at Low Outdoor Temperatures

Applicable models

Error detection
method

Error generating
condition

Supposed causes -
corrective action

EKHWS(U)150~300V3, EKHWS200~300Z22, EKHWE150~300V3, EKHWE200~30022,

EKHB*016*, ERHQ011~016**, ERLQ011~016*

Cold water is coming out the hot water tap.

Possible causes

Corrective action

Booster heater is not heating up the DHW tank
when the temperature drops below the space
heating priority temperature [5-03].

m  Check if field setting [4-03] is not put on O.
When [4-03]=0, the DHW is only heated by
BSH during disinfection function and
powerfull mode. This can result in hot water
shortage if the outdoor temperature drops
below [5-03] and [5-02] is activated. In this
case, change field setting [4-03] back to
factory setting.
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1.3.15 Wrong Reading of the Tank Thermistor Sensor

Applicable models

Error detection
method

Error generating
condition

Supposed causes -
corrective action

= EKHB*016BB*

m  EKHB*016* with BB indoor software spare part PCB

During the first power up after dipswitch 2 of the indoor main PCB is put in the ON position, the tank
will search for the thermal protection device (Q2L) of the booster heater element on terminal X2M 13
& 14. Based on this connection, the system will decide which type of tank is connected and will

generate the standard value for [4-03].

When the temperatures output is consulted by pressing 5 sec. the weather depending button,

wrong values are shown for the tank temperatures.

Possible causes

Corrective action

Fieldsetting [4-03]=5 for EKHWS-B and
EKHWE tank.

Step 1: Deactivate all operation modes (see
“Error codes” on page 3-6).

Step 2: Power OFF the indoor unit.
Step 3: Set dipswitch 2 in the OFF position.
Step 4: Power the indoor unit back ON.

Step 5: Check if DHW is really disabled
(pressing the DHW button should result in
reading “not available”).

Step 6: Power OFF the unit.

Step 7: Connect the thermal protection
device for booster heater element of the
DHW tank on terminal X2M port 13 & 14.

Step 8: Set dipswitch 2 of indoor PCB back in
the ON position.

Step 9: Power ON the unit.

Step 10: Check if the field setting [4-03]=3. If
[4-03]=5, there is still something wrong with
electrical wiring of the Q2L protection device.

Fieldsetting [4-03]=3 for EKHTS-AC tank.

Step 1: Deactivate all operation modes (see
“Error codes” on page 3-6).

Step 2: Power off the indoor unit.
Step 3: Set dipswitch 2 in the OFF position.
Step 4: Power the indoor unit back ON.

Step 5: Check if DHW is really disabled
(pressing the DHW button should result in
reading “not available”).

Step 6: Power OFF the indoor unit.

Step 7: Remove the thermal protection
device for booster heater element of the
DHW tank on terminal X2M port 13 & 14.

Step 8: Set dipswitch 2 in ON position.
Step 9: Power ON the indoor unit.
Step 10: Check if the field setting [4-03]=5.

Part 3 — Troubleshooting
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1.4

The inspection/test

Procedure of Self-Diagnosis by Remote Controller

The following modes can be selected by using the [Inspection/Test Operation] button on the

button remote control.
Depress Inspection/Test Operation
System settings can be made. button for more than 4 seconds. Service data can be obtained.
B Auto restart B Malfunction code history
B Backup heater operation Local B Temperature data of various sections
m  Others setting
mode
Depress Inspection/Test Operation Press Inspection/Test Operation button once.
button for more than 4 seconds.
Press Inspection/Test Operation Press Inspection/Test Operation button once.
button once. Or after 30 minutes.
After 10 seconds
Following codes can be checked. ) Test
®  Malfunction codes Inspectlon operation Thermostat is forcibly turned on.
B Indoor model code mode mode
B Outdoor model code
Press Inspection/Test Operation button once.
Remark Above information is general. Not all settings are applicable for ALTHERMA.
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1.5 Fault-diagnosis by Remote Controller

Explanation If operation stops due to malfunction, the remote controller’'s operation LED blinks, and malfunction
code is displayed. (Even if stop operation is carried out, malfunction contents are displayed when
inspection mode is entered.) The malfunction code enables you to tell what kind of malfunction caused
operation to stop. See page 3-36 for malfunction code and malfunction contents.

Commn p

DA O

% 7 r9
®®1%
® 0 090
A . b c
NOT AVAILABLE

MONTUEWEDTHUFRISATSUN
12345 32210
OFF L. Lil)

N -,

ﬁ \
o\
Malfunction code
Inspection/Test button
Inspection display
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1.6 Fault-diagnosis manual reset in the memory

Explanation In order to reset the malfunction code in the remote controller memory, follow actions has to be
performed.

Remark For some malfunction codes it's required to manual reset the malfunction code in the memory before

the unit can be restart.

See instruction on page 3-36.
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1.6.1 Remote Controller Display Malfunction Code and Contents
Malfunction code Contents/Processing Remarks
80 Inlet water temperature thermistor abnormality
81 Outlet water temperature thermistor abnormality
89 Water heat exchanger freeze-up abnormality
7H Flow abnormality
» 8F Outlet water temperature too high
S 8H Outlet water temperature too high
o AA Booster or back-up heater thermal protector is open
% AC Booster heater thermal protector is open
A1 Hydro-box PCB abnormality
co Flow switch abnormality
C4 Heat exchanger thermistor abnormality
EC Domestic hot water temperature too high
HC Domestic hot water temperature thermistor abnormality
E1 Outdoor unit PC board malfunction
E3 High pressure malfunction (outdoor unit)
E4 Abnormality of low pressure (outdoor) Failure of low pressure sensor system. Check if
the stop valve is open.
E5 Compressor motor lock malfunction Compressor motor lock, incorrect wiring.
E7 Outdoor fan motor lock or outdoor fan instantaneous
overcurrent malfunction
E9 Malfunction of electronic expansion valve (outdoor unit)
F3 Discharge pipe temperature malfunction (outdoor unit)
H3 Failure of high pressure switch (outdoor unit)
H9 Malfunction of outdoor air temperature sensor system
(outdoor unit)
J1 Malfunction of pressure sensor
J3 Malfunction of discharge pipe temperature sensor system
(outdoor unit)
- J3 Malfunction of discharge pipe temperature sensor system
g (outdoor unit)
5 J5 Suction pipe thermistor malfunction
§ J6 Malfunction of heat exchanger temperature sensor system
3 (outdoor unit)
J7 Malfunction of subcooling heat exchanger thermistor
(outdoor unit)
J8 Malfunction of liquid pipe thermistor (outdoor unit)
L1 Outdoor PC board malfunction
L4 Radiation fin temperature rise Malfunction of inverter cooling
L5 Instantaneous over current Possibility of compressor motor grounding or
shortage of motor winding
L8 Electronic thermal Possibility of compressor overload, open circuit
in compressor motor
L9 Stall prevention Possibility of compressor seizing
LC Malfunction of transmission system (between control PCB
and inverter PCB)
P1 Open phase or voltage unbalance
P4 Abnormal radiation fin temperature sensor (outdoor unit)
PJ Failure of capacity setting (outdoor unit) Either capacity data is set incorrectly, or
capacity has not been set for the data IC
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Malfunction code

Contents/Processing

Remarks

uo Lack of gas malfunction
uo Abnormal suction pipe temperature
uo
u2 Abnormal power supply voltage Including malfunction of K10R, K11R
u3 Underfloor heating screed dry-out error
U4/UF Failure of transmission (between hydro-box and outdoor Transmission between hydro-box and outdoor
g unit) unit is not being carried out correctly. ()
g B UF Failure of transmission (between hydro-box and outdoor Transmission between hydro-box and outdoor
2 é unit) unit is not being carried out correctly.
n =
g or
or There is very little or no refrigerant flow within
Gas shortage the hydro-box.
us Failure of transmission (between hydro-box and remote Transmission between hydro-box and remote
controller) controller is not being carried out correctly.
UA Incorrect hydro-box connected to the system
or unit type connection not confirmed In case of spare part PCB.
Legend
Colour Meaning
Error code displays automatically and system stops.
Inspect and repair it.
In case of shaded error codes, ‘inspection’ is not displayed. The system operates
but be sure to inspect and repair it.
Error code displays with blinking.
The system operates, but be sure to inspect and repair it.
Note M There is a possibility of open phase power supply, check power supply also.

3-30

Part 3 — Troubleshooting



ESIE12-02 Troubleshooting

1.7 Fault Diagnosis by LED

Introduction Several methods can be used to consult the system malfunction.

Fault diagnosis by LED is applicable on hydro-box (PCB A1P) and outdoor unit (PCB A2P).

Overview This chapter contains the following topics:
Topic See page
1.7.1-Troubleshooting by LED on the Hydro-box PCB 3-32
1.7.2-Troubleshooting by LED on the Outdoor PCB (A1P) 3-33
1.7.3—Troubleshooting by LED on the Outdoor Service PCB (A2P) 3-34
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1.7.1 Troubleshooting by LED on the Hydro-box PCB

Overview Troubleshooting can be carried out by service monitor LED (green). (Blinks when normal)

$t:LED on / @ : LED off /¥ : LED blinks

Microcomputer Normal
Monitor Contents/Processing
HAP (LED-A)
It Failure of hydro-box PC board ass’y (Note 5)
Py Malfunction of power supply or failure of PC board ass’y or broken trans-
mission wire between indoor and outdoor unit. (Note 5)

Notes 1 When the INSPECTION/TEST button of remote controller is pushed, INSPECTION display blinks
entering INSPECTION mode.

2 In the INSPECTION mode, when the ON/OFF button is pushed and held for 5 seconds or more,
the aforementioned malfunctioning history display is off. In this case, after the malfunction code
blinks 2 times, the code display turns to “00” (=Normal) and the unit No. turns to “0”. The
INSPECTION mode automatically switches to the normal mode (set temperature display).

Operation halts due to malfunction depending on the model or condition.

Troubleshoot by turning off the power supply for a minimum of 5 seconds, turning it back on, and
then rechecking the LED display.
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1.7.2 Troubleshooting by LED on the Outdoor PCB (A1P)

Overview The following diagnosis can be conducted by turning on the power switch and checking the LED
indication on the printed circuit board of the outdoor unit.

¥+ :LEDon / @ :LED off / ¥ :LED blinks / — : Not used for diagnosis
LED detection
HAP H1P Description
(Green) (Red)
(S Py Normal
r — Faulty outdoor unit PCB (Note 1)
® — Power supply abnormality, or faulty outdoor unit
PCB (Note 2)
2 r Activation of protection device (Note 3)
Notes 1 Turn off the power switch, and turn it on again after 5 seconds or more. Check the error condition,

and diagnose the problem.

2 Turn off the power switch. After 5 seconds or more, disconnect the connection wire (2). Then turn
on the power switch. If the HAP on the outdoor unit PCB flashes after about 10 seconds, the
hydro-box PCB is faulty.

3 Also check for open phase.

Remark The error detection monitor continues to indication the previously generated error until the power
switch is turned off.

Be sure to turn off the power switch after inspection.
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1.7.3 Troubleshooting by LED on the Outdoor Service PCB (A2P)

Take the following steps to check contents of retry and malfunction:

To enter "Monitor mode," push the|MODE (BS1)

button when in "Setting mode 1."

<Selection of retry or malfunction item>

Push the|SET (BS2)|button to set the LED
display to retry or malfunction item.

<Display of RETURN 1>

When the RETURN (BS3)|button is pushed, the

LED display for RETURN 1 turns ON.

<Display of RETURN 2>

When|SET (BS2)|button is pushed, the LED

display for RETURN 2 turns ON.

<Display of RETURN 3>

When|SET (BS2)|button is pushed, the LED

display for RETURN 3 turns ON.

Push theRETURN (BS3)|button to return the

system to the initial state of "Monitor mode."

* Pushing the] MODE (BS1)|button will bring the

system to the "Setting mode 1."
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Overview
£+ ON @: OFF {¥: BLINK
1 2 3
Malfunc- Contents of retry or malfunction
tion code HA [H1 |H2 |H3 |H4 |H5 |H6 [H7 [HA [H1 [H2 |H3 |H4 |H5 |H6 |H7 |HA |[H1 [H2 [H3 |H4 |H5 |H6 |H7
plplplplPlplPlplPplpPlplPlplPlPplp PP P P[P P [P P
c4 Indoor heat exchanger thermistor | 3¢ PY | e[H[HEI @ @[3K|@|@|H|K[I(X|O0|0|O|@
E1 Faulty outdoor PC board || e 3 IR IR IR AR AK B AR AR IR 3Ee3EedR AR AK 2K
E3 Abnormal high pressure IR IR AN K BEIE AR IR JEeIEeIR AN BN BN )
E4 Abnormal low pressure IR IR AN RE N AN BB IR JEe3EeIR AN BN BN )
E5 Compressor motor lock IR IEeIN AN BEIN AECIR IR« JReIEeIN AN BN BN )
E7 Abnormal DC motor 1 lock || @ | @ | 3|3 |H|X || @ | @] @ |K
outdoor fan
motor DC motor 2 lock (XX @|@|3K| @
Abnormal inverter [ AN ]
transmission {‘ {} Q {:} Ki {}
E9 Abnormal Disconnected electronic S IE RN RE IR BN REAECIE(IEoIEoIN BN BN MBS
electronic expansion valve connector
expansion Malfunction due to wet
[ BN J [ J
valve conditions b il il *
F3 Abnormal Abnormal discharge pipe (| @[t @[] @ |3t @|@| @ | 3| |;[H|X[X @@ @K
discharge pipe |temperature
temperature  |nisconnected discharge pipe E IR gEedbedl B RE QN
thermistor
H3 Abnormal high pressure switch ||l e[H| @[k @@ |||t @@ @ || |H[H|LX|X 0|00 @®
H9 Abnormal outdoor air thermistor S IR RN RECIN BR JEIE IR JEeIEeIN AR JN AN ]
J1 Abnormal pressure sensor (| O @|H|K|@[H|KIX @|@|@|@|;|H|HK[LH | 0|@|0| @
J3 Abnormal discharge pipe thermistor IR IR AN AN BE IR AR IR JEeIEeIR AN BN BN )
J5 Abnormal suction pipe thermistor IR IEeIR AN RE AN AECAR IR JEeIEeIN AN BN BN )
J6 Abnormal heat exchanger distributor pipe 3K ) [ [ BN BN BN )
thermistor ﬁ K} {} {‘ ¢ {} {‘ {} JQ
J7 Abnormal intermediate heat exchanger K ) [ BN AN BN )
thermistor {F {‘ {} {‘ {’( {F {‘ {F Q {}
J8 Abnormal liquid pipe thermistor (X @K@ |@| @ [3HK|X|H O|O|@O| @
L1 PC board failure |3k | @ || @ || ||| K|t @ |@|@| @[, [H|K|LH | 0@ |®| @
L4 Elevated radiation fin temperature HH|x| @ |@|x|@|@[FH|HXI| 0| @0 @
L5 Compressor instantaneous overcurrent L IR IEeIR AN RE AN AECAR IR JEeIEeIR AN BN BN )
L8 Compressor overload IR IEeIN NE N BN AR RE« IR JEe3EeIN AN BN BN )
L9 Compressor lock IR IEeIR NE AN BN AECAR IR JEeIEeIR AN BN BN )
LC Abnormal transmission (between the control o 3K ) [ BN AN BN )
and the inverter) {F {‘ {} {‘ {‘ {’( {F Q {}
P1 Unbalanced power supply voltage (| @[x|K|o|@|@|H|KIX @|@|@|@|;|H|IXK[LH | 0|00 @
P4 Abnormal radiation fin thermistor (X @|@|H|@|@[H[EK|IX|H O|@O|@| @
PJ Faulty capacity setting L IR IEeIR NE IR N AECAR IR JEeIEeIN AN BN BN )
uo Abnormal gas |Gas shortage warning ° FIK ) (A AK BK K ] [ BN BN J
s (| @ | Lx|F e | | | X | | L | £x *
Abnormal gas shortage S IR JEe3EeIN BN BEIN )
u2 Abnormal Inverter undervoltage and S IE JEeIN BN BN BEIN REIE(JEoIEeIN BN BN MBS
power supply |overvoltage
voltage SP-PAM overvoltage o[ @ |@|3K| @
u4 Abnormal transmission (between indoor and IR IR IR AR RE I AR AR IR IEe3EedR A AK 2K
outdoor units)
UA Faulty field setting switch (| @ || @ || @|H|K| x| 0| @ )
UF Improper piping and improper communication ololole
mpro S IR IR IR IR IE JEegbes
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1.8 Overview of Error Codes

3-36 Part 3 — Troubleshooting



ESIE12-02

Troubleshooting

1.8.1 Hydro-box Malfunction

Explanation for

: High probability of malfunction

symbols O : Possibility of malfunction
O : Low probability of malfunction
— : No possibility of malfunction (do not replace)
Overview
Remote Location of Malfunction Contents of Malfunction Details of
Co.ntroller Other PC Board Malfunction
Display (Reference
than PC
Board Outdoor | hydro- Remote Page)
Unit box Controller
ac — — — Inlet water temperature thermistor abnormality | 3—-46
& — — — Outlet water temperature thermistor abnormality | 3—46
a3 — — — Water heat exchanger freeze-up abnormality
H — — — Flow abnormality
or — — — Outlet water temperature too high during DHW | 3-51
mode
aH — — — Outlet water temperature too high
AR — — — Booster heater thermal protector is open
AC — — — Booster heater thermal protector is open 3-54
M — O O Hydro-box PCB abnormality 3-44
o — — — Flow switch abnormality
4 — — — Heat exchanger thermistor abnormality 3-46
EC — — — Domestic hot water temperature too high
HC — — — Domestic hot water temperature thermistor 3-46
abnormality
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1.8.2 Outdoor Unit Malfunction

Explanation for : High probability of malfunction
symbols O : Possibility of malfunction
O : Low probability of malfunction

— : No possibility of malfunction (do not replace)

Overview
Remote Location of Malfunction Contents of Malfunction Details of
Controller Malfunction
Display Other PC Board (Reference
than PC
Board Outdoor | hydro- Remote Page)
Unit box Controller

El — — Outdoor unit P.C board malfunction 3-58

E3 — — — Abnormality of high pressure (HPS) 3-59

EY O — — Abnormality of low pressure (outdoor) 3-61

ES O — — Compressor motor lock malfunction 3-64

a O Malfunction of outdoor unit fan motor 3-66

£9 O — — Malfunction of Electronic expansion valve 3-69

3 O — — Discharge pipe temperature malfunction 3-72

H3 — — Faulty high pressure switch (HPS) 3-74

H9 O — — Malfunction of outdoor air temperature sensor |3-76
system

i} O — — Malfunction of pressure sensor 3-77

U3 O — — Malfunction of discharge pipe temperature 3-76
sensor system

JS O — — Suction pipe thermistor malfunction 3-76

Jb O — — Malfunction of heat exchanger temperature 3-76
sensor system

J O — — Malfunction of subcooling heat exchanger 3-76
temperature sensor system (outdoor unit)

ua O — — Malfunction of liquid pipe thermistor (outdoor 3-76
unit)

Ll O — — Outdoor PC board malfunction 3-79

4 O — — High temperature of radiation fin 3-81

L5 O — — Overcurrent of DC output (instantaneous) 3-83

La O — — Electronic thermal switch (time lag) 3-85

L9 O — — Stall prevention (time lag) 3-87

Le O — — Malfunction of transmission system (between 3-89
control PCB and inverter PCB)

t O — — Open phase or voltage unbalance 3-91

™ O — — Malfunction of radiator fin temperature 3-92
thermistor

Pd O — — Error in capacity setting 3-93
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1.8.3 System Malfunction

Explanation for : High probability of malfunction
symbols O : Possibility of malfunction
O : Low probability of malfunction
— : No possibility of malfunction (do not replace)
Overview
Remote Location of Malfunction Contents of Malfunction Details of
Co.ntroller Other PC Board Malfunction
Display (Reference
than PC
Board | Outdoor | hydro- | Remote Page)
Unit box Controller
ud — — — Gas shortage 3-96
ue O — — Abnormal power supply voltage 3-98
U3 — — — Underfloor heating screed dry-out error 3-100
a4 O O — Transmission grror (between hydro-box and 3-101
or UF outdoor unit) (P
UF O O — Malfunction of transmission (between hydro-box | 3—-103
and outdoor unit)
or
Gas shortage
us — O O Transmission error (between hydro-box and 3-105
remote controller)
UR — O — Incorrect hydro-box connected to this system or | 3-106
unit type connection not confirmed
Note M Possibility of open phase power supply.
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1.9 Overview of the Outdoor Safety Devices

High pressure switch

Open

Close

Fuse

ERHQO011~016

4.0 MPa +0/-0.15

3.0 +/-0.15

6.3A/250V

3-40
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Troubleshooting

110 Overview of the Hydro-box Safety Devices

Hydro-box

Tank

Protector Cut-out condition Reference
EKHBH(X)016 Q1L (Clixon) 75+ 4°C AS17WWO0046-B
FAT (Thermal fuse) 94°C +0/-10°C
S1L 16 1/ min 4SW04143-1
Protector (Clixon) Cut-out condition Reference
EKSWW Q2L 85°C + 3°C 4SW03476-1
EKSWWU Q2L 85°C +3°C 4SW03476-1
Q3L 85°C +3°C
EKHWS - V3 Q2L 85°C +3°C 4SW05637-1
Q3L 85°C +3°C
EKHWS - 72 Q2L 91°C £ 3°C 4SW05637-2
Q3L 85°C + 3°C 4SW05637-1
EKHWSU - V3 Q2L 85°C + 3°C 4SW05637-3
Q3L 85°C + 3°C
EKHWE - V3 Q2L 89°C +0/-8°C 4SW05724-1
EKWE - 72 Q2L 89°C +0/-8°C 4SW05724-1
Q3L 89°C +0/-8°C

Part 3 — Troubleshooting
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Error Codes: Hydro-box

2 Error Codes: Hydro-box

2.1 What Is in This Chapter?

Introduction

In the first stage of the troubleshooting sequence, it is important to correctly interpret the error code on
the remote controller display. The error code helps you to find the cause of the problem.

Shutdown For some errors, the system only shuts down when the error occurs several times. This means that
you have to wait until the system shuts down to be able to see the flashing LED on the front panel and
the error code on the remote controller.

Overview This chapter contains the following topics:

Topic See page
2.2-"AY" Malfunctioning Hydro-box PCB 3-44
2.3—“A%” Freeze-up Protection Control 3-45
2.4-"TH, 81 88, HC" Thermistor or Related Abnormality (Hydro-box) 3-46
2.5-"1H" Hydro-box: Flowswitch Error 3-47
2.6-"8H" Hydro-box: Outlet water temperature too high (> 65°C) 3-50
2.7-“8F" Outlet water temperature too high (> 75°C) during domestic hot water pro- | 3-51
duction

2.8—“AR” Hydro-box: Open thermal protector / fuse of backup heater 3-52
2.9-“AC" Hydro-box: Open thermal protector / fuse of booster heater 3-54
2.10-"C8" Hydro-box: Flow switch failure 3-55
2.11-"EC" Hydro-box: Domestic hot water tank temperature too high (> 89°C) 3-56
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ESIE12-02

2.2 “RI" Malfunctioning Hydro-box PCB

Remote controller

display

LED indications

Error generation

Supposed causes

Troubleshooting

Caution

0

The table below shows the LED indications.

Operation HAP (green)
Normal B¢ 3

RS

o
Malfunctioning

Lr

[ ]

The error is generated when the data from the EEPROM is not received correctly.

EEPROM (Electrically Erasable Programmable Read Only Memory): A memory chip that holds its
content without power. It can be erased, either within the computer or externally and usually requires
more voltage for erasure than the common +5 volts used in logic circuits. It functions like non-volatile
RAM, but writing to EEPROM is slower than writing to RAM.

The possible cause is a malfunctioning hydro-box PCB.

Switch the power off
and on again to restart.

Normal reset? No —p Replace
hydro-box PCB.

Yes
v

The malfunction may be caused by an external
factor, rather than damaged parts.
Locate the cause and correct the situation.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.

3-44
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2.3 "AS” Freeze-up Protection Control

Error code (n

Method of The freeze-up protection control (operation halt) is activated during cooling operation according to the
malfunction temperature detected by the hydro-box heat exchanger thermistor.

detection

Malfunction Freeze-up protection:

decision conditions = When the hydro-box heat exchanger temperature is below 0°C during cooling operation.

Supposed causes m Detection error due to faulty hydro-box heat exchanger thermistor.

m  Detection error due to faulty hydro-box PCB.

Troubleshooting

Check No. 04
Hydro-box heat exchanger
thermistor check

Does it
conform to the thermistor
characteristic
chart?

NO

YES

> Replace the hydro-box PCB.

> Replace the thermistor (replace the
hydro-box PCB).

See also "Check No.4 - Resistance Conversion Table (Ambient, Coil, Fin)" on page 3-113.

Caution Be sure to turn off power switch before connecting or disconnecting connector, otherwise parts may
be damaged.
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2.4 "C4.81.80. HC” Thermistor or Related Abnormality (Hydro-box)

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Troubleshooting

7
=
oo
]
[
o
(]

The temperatures detected by the thermistors are used to determine thermistor errors.

When the thermistor input is more than 4.96 V or less than 0.04 V during compressor operation®.
* (reference)

When above about 212°C (less than 120 ohms) or below about —50°C (more than 1,860 kohms).

Note: The values vary slightly in some models.

m  Faulty connector connection
m  Faulty thermistor
m  Faulty PCB

Check the connector connection.

NO

Is it normal? Correct the connection.

Check No. 04
Thermistor resistance check

i

NO

Replace the thermistor.
(Replace the hydro-box PCB.)

Is it normal?

» Replace the hydro-box PCB.

{4 Hydro-box heat exchanger thermistor

8% Outlet water temperature thermistor

80:  Inlet water temperature thermistor

HC:  Domestic hot water temperature thermistor

(*) See also "Check No.4 - Resistance Conversion Table (Ambient, Coil, Fin)" on page 3-113.
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2.5 "M’ Hydro-box: Flowswitch Error

Remote controller H

display

Method of The malfunction is detected by the flow switch.

malfunction

detection

Malfunction The error is generated in case the water flow is too low or no water flow at all (minimum required water

decision conditions  flow is 16 I/min).

Supposed causes m  Closed shut off valve

m  Airin the system
m  Clogged water filter
m Insufficient water pressure
m  Too high external static pressure (pump speed setting)
m  Malfunction of hydro-box pump
m  Hydro-box pump fuse open [FUZ2]
m  Malfunction of hydro-box pump relay [K4M]
m  During defrost
m Malfunction of the backup heater [Q1L, F1T]
m Backup heater fuse [F1B]
m In case of EKSWW(U) / EKHWS(U) / EKHWE
m Malfunction of the 3-way valve
m In case of the EKSWWU / EKHWSU
m  Malfunction of the tank thermostat [Q1T, Q3L]
m Malfunction of 2-way valve
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Troubleshooting

conditions

Check the installation

l

Yes

Yes

Domestic hot water
tank is installed

Correct operation of
the 3-way valve

Yes

Tank type is
EKSWWU/EKHWSU

Yes

Open shut-OFF valves

No— Open the shut-OFF valve

Hydro-box pump runs
1

Make sure that the
pump signal is displayed
on the interface [2]

—» A

Water pressure is sufficient

Water circuit is sufficiently
airpurged / Airpurge valve is open

External static pressure is in range
of the hydro-box pump range
[4]

2-way valve on the flow
inlet operates correctly

Purge the water circuit
Open the airpurge valve

Yes—» Clean the water filter

No—» B

No—» B

No—>» Change the 2-way valve

3-way valve is correct
connected to
X2M 9-10-11

No—— Charge additional water to the system

No# Make the correct pump speed setting

No——»

Check the 3-way valve position
Replace in case required

Connect the wires correctly according
the installation manual
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Malfunction of the

v Check the thermal protector (Q1L) /
es
backup heater

fuse (F1T) of the backup

Flow error occured during
defrost operation

No ——» Check the backup heater fuse F1B

when the pump is running the resistance value on the
connector of the flow switch is lower
than 1 ohm

Yes—>» Check the circuit for blockages

No

v

Replace the flow switch

Power supply (230V) towards
the hydro-box pump is OK

Control signal (230V)
to relay coil is OK
(X15A)

Yes—»  Replace the relay (K4M)

No
Yes ,\f
Replace the fuse (FU2) Replace the hydro-box PCB (A1P)

Hydro-box pump

) No— Replace the hydro-box pump
is blocked

I
Yes

Unblock the pump [5]

[1]:  When the pump starts (push the ON/OFF button), manometer needle moves, pump vibrations
can be detect. In case unclear perform item A.

[2]:  When the pump runs, pump signal is displayed on the interface controller. The pump will run for
15 seconds before error code 7H will be displayed.

In order perform item A completely, several pump restarts can be required.
[3]: Check the installation manual for the minimum required water pressure in the system.

[4]: Check the installation manual for the external static pressure values of the different pump
speeds.

[56]: Close the shut-off valves, reduce the water pressure (check manometer). Remove the front
screw to unblock the pump rotor.

[6]: Disconnectthe connector of the flow switch on the PCB (X4A) and measure the resistance value
on the connector of the flow switch.

At a restart of the system, the pump will operate for 15 seconds before error code occurs.

Use this 15 seconds to confirm the resistance value of the flow switch before the pump will be
stopped due to error 7H.
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2.6 “BH" Hydro-box: Outlet water temperature too high (> 65°C)

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Troubleshooting

The malfunction is detected by outlet water thermistor after backup heater [R2T].

The error is generated in case the outlet water temperature is higher than 65°C.

m  Malfunction of the outlet water thermistor [R2T]
m  Malfunction of the backup heater relays [K1M, K2M]

m In case of combination of boiler
m Incorrect cooperation of systems

‘ Check the thermistor connector connection ‘

No—— Correct the connection

Yes

Check N°. 04
Thermistor resistance check

No——> Replace the thermistor

Yes

Backup heater relay (K1M, K2M)
contacts are open

External heat source
in the water circuit?

No

No—» Replace the applicable relay

Yes—» Improper combination

Replace the hydro-box PCB (A1P)
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2.7 “BF" Outlet water temperature too high (> 75°C) during domestic hot water

production
Remote controller BF
display
Method of The malfunction is detected by outlet water thermistor after backup heater.
malfunction
detection
Malfunction The error is generated in case the outlet water temperature is higher than 75°C.

decision conditions

Supposed causes m  Malfunction of the outlet water thermistor [R2T]
m  Malfunction of the backup heater relays [K1M, K2M]

m In case of combination with boiler
m Incorrect cooperation of systems

Troubleshooting

’ Check the thermistor connector connection ‘

No — Correct the connection

Yes

Check N°. 04
Thermistor resistance check

@ No— Replace the thermistor

Yes

Backup heater relay (K1M, K2M)
contacts are open

No—» Replace the applicable relay

External heat source
in the water circuit?

Yes—>» Improper combination

No
v

Replace the hydro-box PCB (A1P)
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2.8 "AR" Hydro-box: Open thermal protector / fuse of backup heater

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

-0
=3

The malfunction is detected by activation of thermal protector of the backup heater [Q1L, F1T].

The error is generated in case the temperature of the backup heater rises above specific temperature.

m  Malfunction of the backup heater relays [K1M, K2M]
m Incorrect parameter of the solar pump station (maximum tank temperature is too high, etc.)
m  Fuse FU2 blown
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Troubleshooting

Switch off the heating/cooling request and if applicable
the domestic hot water request via the remote controller.

v

Reset the error code AA via the remote controller. [1] }4

v

Turn OFF the power supply to the hydro-box PCB.
Remark: Power supply is performed via outdoor unit

l

Is the connector X3A
properly connected

No——» Properly connect the connector.

Yes

Hydro-box pump

fuse (FU2) is conductive No——> Replace the fuse (FU2)

Yes

Check the condition of the
BUH thermal fuse (F1T).
[X2M N°.11-12]

The F1T is No— Replace the backup heater

Check the condition of the
BUH thermal protector (Q1L).
[X2M N°.12 / K4M A1]

The Q1L is
conductive

No—— Reset the thermal protector.

Yes

Turn ON the power supply to the hydro-box PCB.
Remark: Power supply is performed via outdoor unit

Power supply (230V) towards

the safety relay (K5M) is OK.
[K5M N°.A1-A2]

Yes

Check the condition of the
safety relay (K5M) contact.
[K5M N°.13-14]

The contact N°.13-14
is conductive

No— Replace the safety relay.

Yes

Replace hydro-box PCB
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2.9 “RC" Hydro-box: Open thermal protector / fuse of booster heater

Remote controller AL

display

Method of The malfunction is detected by activation of thermal protector of the booster heater:
malfunction m  Q2L: EKHWE / EKHWS***V3 /| EKHWSU

detection

= Q3L: EKHWS**Z2

Malfunction The error is generated in case the temperature of the booster heater rises above specific temperature.

decision conditions

Supposed causes m  Malfunction of the booster heater relay [K3M]

m Incorrect parameter of the solar pump station (maximum tank temperature is too high, etc.)

Troubleshooting

Switch off the heating/cooling request and if applicable
the domestic hot water request via the remote controller.

v
Reset the error code AC via the remote controller. [1]

v

Turn OFF the power supply to the hydro-box PCB.
Remark: Power supply is performed via outdoor unit

Turn ON the power supply to the hydro-box PCB.
Remark: Power supply is performed via outdoor unit

Domestic hot water
tank is connected

Dipswitch
S$S82-2is ON

Is the clixon of the tank
tripped Q2L or Q3L

Is the relay K3M
open

Yes —b|

No

Is the connector X21A
properly connected

No—>» Connect the connector properly.

Yes

Is the connection on
X2M: 13-14
properly done

No—>» Connect the field wires properly on X2M:13-14.

Yes

Is the connection on
Q2L or Q3L in the tank
properly done

Connect the field wires properly on Q2L or Q3L

Yes

Replace hydro-box PCB

Yes—p Set dipswitch SS2-2 OFF.
Reset the error code and switch the power OFF and ON [1]

No—— Replace hydro-box PCB

Reset the tank clixon.

No——» Replace K3M and reset clixon

For the EKHWE, check the connection on X9M:13-14 as well!

Yes—» Reset the error code and
switch the power OFF
and ON [1]

No—— Replace hydro-box PCB
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210 T30 Hydro-box: Flow switch failure

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Troubleshooting

The protection device circuit checks the flow input signal during pump stop operation.

The error is generated in case flow input signal during pump stop operation occurs.

m  Blocked flow switch

m  Malfunction of the flow switch

m  Water flow caused by external source

Check the installation conditions

Is there an external pump installed
in the water circuit of the hydro-box

Remove the external pump or separate the external pump

Yes hydraulically from the hydro-box via a balance vessel.

No

1
The resistance value on the
connector of the flow switch is lower
than 1 ohm

Measured value should be "open loop’.

No— Replace hydro-box PCB.

Yes

Remove the flow switch and confirm
if the flow switch is blocked by dirt

Remove the dirt and confirm correct operation via measure resistance
value on the connector of the flow switch.

Yes—»  After dirt is removed and spoon is located vertical: resistance value
should be lower than 1 ohm.
!Confirm the condition of the filter in the water circuit!

Is the flow switch
blocked by dirt

No

Replace flow switch

[1]: Disconnect the connector of the flow switch on the PCB (X4A) and measure the resistance value
on the connector of the flow switch.
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211 "EC" Hydro-box: Domestic hot water tank temperature too high (> 89°C)

Remote controller EC

display

Method of The malfunction is detected by domestic hot water tank thermistor (R5T).
malfunction

detection

Malfunction The error is generated in case the domestic hot water temperature rise above 89°C.
decision conditions

Supposed causes m  Malfunction of the domestic hot water tank thermistor [R5T]

m Incorrect parameters on the solar pump station

Troubleshooting

Check N°. 04
Thermistor resistance check

No—— Replace the thermistor

Solar panels are connected

to the tank via EKSOLHWAV1 No—» Replace the applicable relay

Maximum tank temperature set point via
the solar pump station thermistor is correct?

[

Adapt the maximum tank set point

No via the solar pump station to the correct value [1]

Yes

Replace the hydro-box PCB (A1P)

[1]:  Confirm the maximum allowed tank temperature via solar panels in the installation manual of
EKSOLHWAV1.
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3 Error Codes: Outdoor Units

3.1 What Is in This Chapter?

Introduction In the first stage of the troubleshooting sequence, it is important to correctly interpret the error code on
the remote controller display. The error code helps you to find the cause of the problem. 3
Overview This chapter contains the following topics:

Topic See page
3.2-"E1" Outdoor Unit PCB Abnormality 3-58
3.3-"E3"Abnormal High Pressure (Detected by the HPS) 3-59
3.4-"E4" Actuation of Low Pressure Sensor 3-61
3.5-"ES" Compressor Motor Lock 3-64
3.6—"E7" Malfunction of Outdoor Unit Fan Motor 3-66
3.7-"E9" Malfunction of Electronic Expansion Valve 3-69
3.8-"F3" Malfunctioning in Discharge Pipe Temperature 3-72
3.9-"H3" Malfunctioning HPS System 3-74
3.10-"HS, J3, J5, U6, U7, UB” Thermistor or Related Abnormality (Outdoor Unit) 3-76
3.11-"J1" Malfunction of Pressure Sensor 3-77
3.12-"LY" Faulty Outdoor PC Board 3-79
3.13-"L4" Radiation Fin Temperature Increased 3-81
3.14-"LS" DC Output Overcurrent (Instantaneous) 3-83
3.15-"LE" DC Output Overcurrent (Instantaneous) 3-85
3.16-"L9" Stall Prevention (Time Lag) 3-87
3.17-"LL" Malfunction of Transmission system (Between Control PCB and Inverter | 3-89
PCB)

3.18-"F1" Open Phase or Power Supply Voltage Imbalance 3-91
3.19-"P4" Malfunction of Radiator Fin Temperature Thermistor 3-92
3.20-"PJ” Malfunction of Radiator Fin Temperature Thermistor 3-93
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3.2 “EV" Outdoor Unit PCB Abnormality

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Troubleshooting

Caution

™

Microcomputer checks whether E2PROM is normal.

E2PROM:

When E2PROM malfunctions when turning the power supply on

Faulty outdoor unit PCB

Turn the power supply
off once and
then back on

Is normal reset YES

possible?

Turn
the power
supply off and

disconnect the fan motor YES

» Problem could be caused by
external factor (noise, etc.) other
than malfunction.

connector from the PCB, then
turn the power supply on
again. Is "E1"
displayed?

NO

» Replace the outdoor PC board (A1P)
ERHQ*™*V3* | ERLQ*™*V3

Replace the control PC board (A1P)
ERHQ**W1* /| ERLQ***W1

» Fan motor check

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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33 “E3"Abnormal High Pressure (Detected by the HPS)

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

HPS settings

I
o

The protection device circuit checks continuity in the high pressure switch.

When the high pressure switch is actuated

Actuating pressure:

m  Faulty high pressure switch

m Disconnection in high pressure switch harness

m  Faulty connection of high pressure switch connector

m  Clogged hydro-box suction filter (in heating operation)

m  Dirty outdoor unit heat exchanger

m  Faulty outdoor unit fan

m  Refrigerant overcharge

m Stop valve is left in closed.

The table below contains the preset HPS values.

High pressure switch Fuse
Open Close
ERHQO011~016BA* 4.0 MPa +0/-0.15 3.0 +/-0.15 6.3A/250V

ERLQO011~016BA*

ERLQ011~016CA*
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Troubleshooting
Check the installation
conditions.
Is the NO
stop valve Open the stop valve.
open?
Are control
and protection HPS NO
connected to outdoor unit Connect correctly.
PC board?
(Note)
3 Turn off the power supply.
Wait for 10 minutes after
compressor stops operating,
then check the following.
Is there
continuity in control and NO Replace HPS with no
protection HPS? continuity.
Is high pressure c t the high
abnormally high? orrect the high pressure.
Set the remote controller and
turn on again.
Is the YES
malfunction code of “H3” Replace the high pressure
displayed? switch (HPS).
* Replace the outdoor unit
PC board (A1P) ERHQ***V3* | ERLQ***V3*
* Replace the inverter PC board
(A2P) ERHQ***W1* / ERLQ***W1*
©
o
=3
T
o
[
5
@
[
a
el
2
o
2
Q
[a}
P =1.38V-0.69
P : Detected pressure (MPa)
V : Output voltage
(*) See also "Check No.6 - Evaluation of Abnormal High Pressure" on page 3-116.
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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34 “EY” Actuation of Low Pressure Sensor

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

EY

[In cooling]

m Detect malfunctions by the pressure sensor (STNPH).

[In heating]

m Detect malfunctions by the heat exchanger distribution pipe thermistor (R4T).

[In cooling]

m  When the detection pressure is the following value:
0.12 MPa or less continues for 5 minutes

0.12 MPa or less continues for 5 minutes

When the saturated pressure equivalent to the detection temperature is the following value:

The stop valve remains closed

Faulty pressure sensor and intermittent harness
Faulty outdoor PC board

Abnormal drop of low pressure

(inadequate refrigerant)

(Abnormal refrigerant piping system (liquid pipe system))
(Faulty electronic expansion valve)
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Troubleshooting
Is the NO
stop valve open? Open the stop valve.
Isitin
cooling operation? NO
Is
YES
: . the heat
(In cooling operation) " exchanger distribution
pipe thermistor (connector : Connect the connector properly.
X12A) properly connected
to the outdoor PC
pressure sensor
(connector X17A)
roperly connected to the > Replace the low pressure
(A1p) PC board? Sensor.
Remove the thermistor from the
outdoor PC board and measure
resistance between the pins (5)
and (6).
Measure the voltage
between the connector pins
(1) and (3) above.
(refer to *1) Is it
normal? Replace the group thermistor.
Check 11 P group
s the
relation
between low pressure NO Replace the low pressure
and voltage normal? SEnsor.
(refer to *2)
YES
Is low
pressure
abnormally low? * Replace the outdoor PC board (A1P) ERHQ***V3* | ERLQ***V3*
mﬁ * Replace the Control PC board (A1P) ERHQ***W1* / ERLQ***W1*
[* Replace the PC board equipped with resin case.]
NO
Correct the refrigerant system defect
See also
m  "Check No.7 - Evaluation of Abnormal Low Pressure" on page 3-117.
m  "Check No.11 - Outdoor unit: Check for Power Transistor" on page 3-120.
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Graphs
Outdoor unit PC board A1P
+5V
O X17A
‘ /4: Red =
[e]
2]
I Black g
GND 1 3 ®
T :
Microcomputer Y 2 White ?
A/D input 3
o
T
*2 Measure voltage here. (v2809)
g 15}t A
= Lo ‘ :
g P / 3
o 10 Foooe I I
=] : : : :
3 P 3 3
o : : : :
2 05 poooe : I
el ' ' ' '
2 : ¢ : :
O ' d ' '
8 4 : :
8 o = e
~05 R
-05 0 05 1 15 2 25 3 35 4
Vi
Output voltage V ce
PL=0.57V-0.28
PL: detected pressure (Mpa)
V: output voltage (V)
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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3.5 "ES” Compressor Motor Lock

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Inverter PC board takes the position signal from UVW line connected between the inverter and
compressor, and detects the position signal pattern.

The position signal with 3 times cycle as imposed frequency is detected when compressor motor
operates normally, but 2 times cycle when compressor motor locks. When the position signal in 2 times
cycle is detected

m  Compressor lock

m High differential pressure (2.6MPa or more) starting
m Incorrect UVW wiring

m  Faulty inverter PC board

m  Stop valve is left in closed.
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Troubleshooting

Caution

Check the installation
conditions.

Is the

stop valve NO Open the stop valve.
open?
YES
Is thg NO
UVW wiring Connect correctly.

normal?

Is
high pressure
higher than 2.6 MPa at
starting?

Remedy the cause.

Check
and see whether
compressor is short-circuited
or ground.

YES

Replace the compressor.

Are
inverter output NO
voltages the same for
3 phases?

Replace the inverter PC board (A1P) ERHQ***V3* / ERLQ***V3*
(A2P) ERHQ**W1* | ERLQ***W1*

Does low
or high pressure
vary even instantaneously
when restarting
compressor?

YES

Replace the compressor.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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3.6 “ET Malfunction of Outdoor Unit Fan Motor

Remote controller £
display
Method of Abnormality of fan motor system is detected according to the fan speed detected by hall IC when the
malfunction fan motor runs.
detection
Malfunction m  When the fan runs with speed less than a specified one for 15 seconds or more when the fan motor
decision conditions running conditions are met
m  When connector detecting fan speed is disconnected
m  When malfunction is generated 4 times, the system shuts down.
Supposed causes m  Malfunction of fan motor

m  The harness connector between fan motor and PC board is left in disconnected, or faulty connector
m  ERLQW1*/ ERHQW1* only: faulty connector X191A (L4R)

m  Fan does not run due to foreign matters tangled

m  Malfunction of the outdoor (inverter) PC board

m  Blowout of fuse
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Troubleshooting

Is the supply

voltage within the range 18 NO

to 220 VAC ?

YES

Turn OFF the power again (and
wait for 10 minutes).

Is
the fan
motor connector
correctly connected to
the outdoor PC board? NO

Ask repair so that the
supply voltage will be within
the normal range.

Is the connector X191A of
reactor coil (L4R) correctl
connected?

YES

Is there any NO
foreign matter around the

Properly connect the
connector.

Remove the foreign

fan?

YES

matter.

Remove the fan motor connector.

Is the fan
rotatable easily NO

by hand?

YES

(o[ &l check the fan motor.

I Replace the fan motor.

(*) See also "Check No.10 - Outdoor unit: Fan Speed Pulse" on page 3-119.
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Is the NO

fan motor normal?

Replace the fan motor.

Is the fuse

conductive? NO

Replace the fuse.

3 Properly plug the fan motor
connector and then turn ON
the power again.

l

Does "E7" YES
appear again? * Replace the outdoor PC
board (A1P) ERHQ™*V3* / ERLQ™**V3*

* Replace the inverter PC
board (A2P) ERHQ™*W1* / ERLQ***W1*

NO

There is no problem with
the unit. An external
factor (noise, etc.) other
than unit failure may be a
cause of the malfunction.

Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.

(*1): FUSE CONDUCTIVE

ERHQ011~016*V3 F6U (A1P) [outdoor pc board]
ERLQO011~016*V3

ERHQ011~016*W1 F7U (A2P) [inverter pc board]
ERLQ011~016*W1
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3.7 “ES” Malfunction of Electronic Expansion Valve

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Method is determined according to the suction pipe superheat degree and electronic expansion valve
opening degree calculated by values of low pressure sensor and suction pipe temperature thermistor.

When the following conditions are met for 10 minutes
m  Suction pipe superheat degree < 4°C

m  Minimum electronic expansion valve opening degree

m  Connector of electronic expansion valve is missing when the power is on.

m  Faulty electronic expansion valve

m Faulty solenoid valve

m  Faulty check valve

m  Disconnection of electronic expansion valve harness

m Faulty connection of electronic expansion valve connector
m  Faulty each thermistor

= Faulty mounting

m  Faulty pressure sensor

m  Faulty Outdoor control PC board
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Troubleshooting

Turn OFF the power supply once
and then turn it ON again.

Does the
malfunction code "E9"
recur?

Is the
electronic
expansion valve

connector properly connected NO

to the outdoor PC
board?

(1)

Is the coil

resistance of the NO

glectronic expansion valve
normal?
("2)

temperature sensor 0
each thermistor (suction pipe,
discharge pipe, intermediate heat exchanger

and heat exchanger distribution pipe
thermistors) mounted
properly?

YES

Are the
characteristics of each

NO

thermistor normal?

(*3)

pressure sensor NO

characteristics normal?
*

YES

Connect properly.

Replace the coil of the
electronic expansion valve.

Mount properly.

Replace the abnormal
thermistor.

Replace the pressure
sensor.
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Actually, it is in wet operation.

2%

Refer to [l MERERE to eliminate

the causes of wet operation.

l

’ Restart operation. ‘

Does the
malfunction code "E9"
recur?

YES

* Replace the outdoor PC board
(A1P) ERHQ***V3* /| ERLQ***V3*

* Replace the control PC board
(A1P) ERHQ***W1* | ERLQ***W1*

It is believed that factors
(noise, etc.,) other than failure
*1: Electronic expansion valve and connector No. — X21A caused the malfunction.
*2: Electronic expansion valve connector and

coil resistance criteria

(Orange)1 | O Measurement spot |  Criteria

(Red)2 | O 1-5 40 ~50Q

2.5 40 ~50Q

(Yellow)3 | O 3.5 40 ~ 50Q

(Black)4 | O I 4-5 40 ~ 500
(Gray)5 | O
(White)6 | O

*3: For thermistor temperature and
resistance characteristics, see

*4: For voltage characteristics of the
pressure sensor, see the right
figure.

Detected pressure PH (MPa)

P =1.38V-0.69 - : : :
P : Detected pressure (MPa) 05 0 05 1 15 2 25 3 35
V : Output voltage Output voltage V (Voc)

See also

m  "Check No.4 - Resistance Conversion Table (Ambient, Coil, Fin)" on page 3-113.

m  "Check No.5 - Resistance Conversion Table (Discharge Pipe Sensor)" on page 3-115.
m  "Check No.13 - Check for Inadequate Refrigerant" on page 3-121.

m  "Check No.14 - Check for Excessive Refrigerant Charging" on page 3-122.

m  "Check No.15 - Check for Factors Causing Wet Operation" on page 3-123.

Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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3.8 “F3” Malfunctioning in Discharge Pipe Temperature

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

B
(NN}

Abnormality is detected according to the temperature detected by the discharge pipe temperature
sensor.

m  When the discharge pipe temperature rises to an abnormally high level

m  When the discharge pipe temperature rises suddenly

m Faulty discharge pipe thermistor

m  Faulty connection of discharge pipe thermistor
m Insufficient refrigerant amount

m  Faulty compressor

m  Disconnection of discharge pipe thermistor

3-72

Part 3 — Troubleshooting



ESIE12-02 Error Codes: Outdoor Units

Troubleshooting

Is the
discharge pipe

temperature high?
(115°C)

Abnormality in refrigerant system such as
gas shortage, faulty compressor, etc.
Conduct inspection

Is the
discharge pipe
thermistor correctly connected
to PCB (A1P)?

Connect correctly, and operate the unit
again.

Is the
discharge pipe
thermistor attached to the
discharge pipe?

Attach the thermistor, and operate the unit
again.

Is the
discharge pipe
thermistor characteristic
normal?

Replace the discharge pipe thermistor.

* Replace the outdoor unit PC board (A1P) ERHQ***V3* / ERLQ***V/3*
* Replace the control PC board (A1P) ERHQ**W1* / ERLQ™*W1*

(*) See also "Check No.5 - Resistance Conversion Table (Discharge Pipe Sensor)" on page 3-115.

Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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3.9 "H3" Malfunctioning HPS System

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

.y
[

The protection device circuit checks continuity in the high pressure switch.

When there is no continuity in the high pressure switch during compressor stops operating.

m Incomplete high pressure switch

m Disconnection in high pressure switch harness

m  Faulty connection of high pressure switch connector
m  Faulty outdoor unit PC board

m  Disconnected lead wire
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Troubleshooting

Caution

Is
protection
HPS connector (*1)
correctly connected to
outdoor unit PC
board?

lYES

NO

Wait for 10 minutes after
the unit stops operating,
then check the following.

Is
there continuity in
each protection

YES

Is there
continuity in lead
wire?

YES

Connect correctly.

NO

Replace HPS with no continuity.
Resistance in normal operation :
10Q or less

NO

Replace the lead wire.

* Replace the outdoor unit PC board
(A1P) ERHQ***V3* | ERLQ***V3*

* Replace the inverter PC board (A2P)
ERHQ**W1* | ERLQ**W1*

*1 Connector symbol
ERLQ011~016*V3 / ERHQ011~016"V3: X32A (A1P)
ERLQ011~016*W1 / ERHQ011~016*"W1: X32A (A2P)

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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3.10 "HS.J3.J5.46.J7.U8" Thermistor or Related Abnormality (Outdoor Unit)

Remote controller HS. 03,05, 06,47, U8

display

Method of Abnormality is detected according to the temperature detected by each individual thermistor.
malfunction

detection

Malfunction When thermistor is disconnected or short-circuited during operation

decision conditions

Supposed causes m  Faulty thermistor

m Faulty connection of connector
m  Faulty outdoor unit PC board (control PC board)

Troubleshooting

Check connectors for
connection.

Normal?

YES

NO

Remove thermistor from
outdoor unit PC board,
then measure the
resistance using a tester.

NO

> Connect correctly.

» Replace the thermistor.

» * Replace the outdoor unit PC board

H9 : Malfunction of outdoor temperature thermistor system
J3 : Malfunction of discharge pipe thermistor system

J5 : Malfunction of suction pipe thermistor system

J6 : Malfunction of heat exchange thermistor

J7: Malfunction of subcooling heat exchanger thermistor
J8: Malfunction of liquid thermistor

(A1P) ERHQ***V3* | ERLQ***V3*
* Replace the control PC board (A1P)
ERHQ***W1* / ERLQ***W1*

(*) See also "Check No.4 - Resistance Conversion Table (Ambient, Coil, Fin)" on page 3-113.

Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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3.11  “JY Malfunction of Pressure Sensor

Remote controller L

display

Method of The malfunction is detected by the pressure measured with pressure sensor (S1NPH)
malfunction

detection

Malfunction When the defect pressure becomes following:

decision conditions m Detected pressure < -0.05MPa continues 185 sec.

m  Detected pressure = -0.05MPa continues 185 sec.

Supposed causes m  Faulty pressure sensor
m  Faulty outdoor unit PC board

m Incorrect connection of connector

Troubleshooting

Check if the connector for the
pressure sensor (X17A) is
correctly connected to the
outdoor unit PC board (A1P)

Is it
connected
correctly?

NO

» Connect correctly.

Measure the voltage (V)
between the pins # (2) and
(3) of the above connector

(*1).

Is the
relation between
the pressure and the
voltage normal?
(*2).

NO

> Replace the pressure
sensor (STNPH).

YES

> * Replace outdoor unit PC

board (A1P) ERHQ***V3* / ERLQ***V3*
* Replace the control PC

board (A1P) ERHQ***W1* / ERLQ***W1*
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Graphs
Qutdoor unit PC board A1P
+5V
O X17A
‘ ’4; Red .
I 5
(2]
C
GND ‘ i Black 9
- (0]
Microcomputer / 2 White 2
A/D input 8
o
T
*2 Measure voltage here. (V2809)
S5
=3
T
o 1.0
S
?
o
S 05
el
2
O
2
a of
205 0 05
Vi
Output voltage V ce
PL=0.57V-0.28
PL: detected pressure (Mpa)
V: output voltage (V)
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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3.12 "LV Faulty Outdoor PC Board

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Detect malfunctions by current value during waveform output before compressor startup.
Detect malfunctions by current sensor value during synchronized operation at the time of startup.

Detect malfunctions using an MP-PAM series capacitor overvoltage sensor.

When over-current is detected at the time of waveform output before operating the compressor
When the current sensor malfunctions during synchronized operation

When overvoltage occurs in MP-PAM

In case of IGBT malfunction

In case of faulty jumper setting

Faulty outdoor PC board (A1P)
m |PM failure

m Current sensor failure

m MP-PAM failure

Failure of IGBT or drive circuit
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Troubleshooting
Is the
power supply voltage NO .
between 180 and 220 Request an improvement to
VAC? make the power supply voltage
fall within the standard range.
Turn OFF the power supply
once.
Is the
/ NO
lead wire for Connect tightly and correctly.
compressor connected to
PC board and compressor
without becoming
loose?
Check the resistance value for
the fan motor.
Is the
resistance value of the NO Reol he f
fan motor normal? eplace the fan motor.
Does the NO
fuse F6U have Replace the fuse. Use only
continuity? specified fuses.
Power ON again.
Does "L1" YES
malfunction reoccur? Replace the outdoor PC board
(A2P) ERHQ***V3* | ERLQ***V3*
NO
There is no problem with the unit.
An external factor (noise, etc.) other
than unit failure may be the cause.
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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3.13 “L4" Radiation Fin Temperature Increased

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Fin temperature is detected by the thermistor of the radiation fin.

When the temperature of the inverter radiation fin increases abnormally due to faulty heat dissipation.

m Activation of fin thermal switch

m  Faulty fin thermistor

m  High outside air temperature

= Insufficient cooling of inverter radiation fin
m  Blocked suction opening

m  Dirty radiation fin

m  Faulty outdoor inverter PCB
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Troubleshooting
~ Canitbe _ YES
considered that the fin Eliminate the cause.
emperature was high?
*1)
connector of the fin NO
thermistor correctly connected to Connect correctly.
the outdoor PC board?
(*1)
Check the resistance value of the
thermistor according to the
Troubleshooting "P4".
Does the
Ifuncti de "L4"
ma vl\iﬂgrzot%g%n?t start;ecu * Replace the outdoor PC board
operation? (A1P) ERHQ***V3* | ERLQ***V3*
. * Replace the inverter PC board
(A2P) ERHQ***W1* / ERLQ***W1*
Continue operation.
* Fin temperature detection value
Detection Reset
ERHQ 011 ~ 016*V3 88°C 78°C
ERHQ 011 ~ 016*W1 88°C 85°C
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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3.14 L5 DC Output Overcurrent (Instantaneous)

Remote controller

display

Method of Malfunction is detected by converting the current flowing to power transistor into voltage with CT1 (DC
malfunction current sensor).

detection

Malfunction When overcurrent has run to power transistor.

decision conditions  (Actuated even by instantaneous overcurrent)

Supposed causes m  Faulty compressor coil (disconnection, poor insulation)

m  Compressor startup malfunction (mechanical lock)
m  Faulty inverter PC board

m Instantaneous fluctuation of power supply voltage
m  Faulty compressor (if bearing is scratched)

m  The stop valve is left in closed.
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Troubleshooting
Check the
installation conditions.
NO
Is the stop valve open? Open the stop valve.
Is the
compressor coil YES
disconnected or is the Replace the compressor.
insulation
defective?
Turn the main power supply
off, and then disconnect the
connection between the
compressor and inverter.
Continuity check
in the power transistor NO .
(IGET) s the continuity mpg%m%'ﬂ!%g?r, P Doare o
normal? (*) (A2P) ERHQ*™*W1* / ERLQ**W1*
YES
Is the
inverter
output voltage
generated approximately NO
at the same increasing speed Replace the inverter PC board.
for each phase after * When operating compressor  (A1P) ERHQ***V3* / ERLQ***V3*
turning on again”? with compressor output line (A2P) ERHQ**W1* / ERLQ**W1*
(1) (U-V, V-W, disconnected, the compressor
W-U) stops due to malfunction after
elapsed time of 5 seconds.
Therefore, check the voltage
increase for 5 seconds.
YES
Check the power
supply voltage.
Is YES
instantaneous voltage c t th I
drop generated? orrect the power supply.
NO
Compressor inspection
(1) Approximate value Inspect according to the diagnosis
Instantaneous overcurrent procegﬁure for abpormal noise,
detection value vibration, operating status, etc. of
the compressor.
ERHQ011~016*V3 51.7A P
ERHQO011~016*W1 32.7A
(*) See also "Check No.11 - Outdoor unit: Check for Power Transistor" on page 3-120.
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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3.15 “LB" DC Output Overcurrent (Instantaneous)

Remote controller

display

Method of m  Malfunction is detected by converting the current flowing to power transistor into voltage with CT1
malfunction (DC current sensor).

detection m Inverter PC board detects the disorder of position signal.

Malfunction When compressor overload (except for when startup) is detected.

decision conditions

Supposed causes m  Compressor overload (during operation)
m  Disconnected compressor coll
m  Faulty inverter

m  Faulty compressor (if bearing is scratched)
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Troubleshooting

Is the
secondary
current of the inverter
higher than *A (see below)
for each
phase?

lNO

YES

Turn the main power supply
off, and then disconnect the
connection between the
compressor and inverter.

Continuity check

in the power transistor
(IGBT) Is the continuity
normal? (*)

YES

Is the

inverter

output voltage
generated

approximately at the same

increasing speed on each

phase after turning

on again? (*)

(U-V, V-W,

W-U)

YES

NO

NO

* When operating compressor
with compressor output line
disconnected, the compressor
stops due to malfunction after
elapsed time of 5 seconds.
Therefore, check the voltage
increase for 5 seconds.

* Electronic thermal detection value

Detection value
Cooling
ERHQ011~016*V3 . 31A x 5 seconds or 20.1A x 260 seconds
Heating
ERHQO011~016*W1 Cooling 17A x 5 seconds or 10.6A x 260 seconds
Heating 17A x 5 seconds or 12.6A x 260 seconds

Compressor overload
Inspection of the compressor and
refrigerant system is required.

> Replace the inverter PC board

(A1P) ERHQ***V3* / ERLQ***V3*
(A2P) ERHQ**W1* / ERLQ***W1*

> Replace the inverter PC board

(A1P) ERHQ**V3* / ERLQ***V3*
(A2P) ERHQ*™*W1* / ERLQ**W1*

Compressor inspection

Inspect according to the diagnosis
procedure for abnormal noises,
vibration, operating status, etc.

of the compressor.

(*) See also "Check No.11 - Outdoor unit: Check for Power Transistor" on page 3-120.

Caution

occurred.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
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3.16 "LS" Stall Prevention (Time Lag)

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

m  Malfunction is detected by converting the current flowing to power transistor into voltage with CT1
(DC current sensor).

m Inverter PC board detects the disorder of position signal.

m  When compressor overload (except for when startup) is detected

m  When position signal is disordered

m  Faulty compressor (lock)

m  Pressure differential startup

m  Faulty inverter

m  The stop valve is left in closed.
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Troubleshooting
Check the
installation conditions.
NO
Is the stop valve open? Open the stop valve.
YES
Is the
Idifference between NO
br:algohr sggaﬁtm?’lrgts;uc:ree Insufficient pressure equalization
than 0.2MPa? Check refrigerant system.
Turn the main power supply
off, and then disconnect the
connection between the
compressor and inverter.
Continuity check
in the power transistor NO .
(IGBT) Is the continuity * Replace the inverter PC board (A1P)
normal? (*) ERHQ***V3* /| ERLQ***V3*
* Replace the inverter PC Board (A2P)
ERHQ***W1* | ERLQ***W1*
Is the
inverter output
voltage generated
approximately at the same \ NO
increasing speed on each * Replace the inverter PC board (A1P)
phase after turning * When operating compressor ERHQ**V3* / ERLQ™*V3*
on again? (*) with compressor output line * Replace the inverter PC Board (A2P)
(U-V, V-W, disconnected, the compressor ERHQ**W1* / ERLQ***W1*
W-U) stops due to malfunction after
elapsed time of 5 seconds.
Therefore, check the voltage
increase for 5 seconds.
YES
Compressor inspection
Inspect according to the diagnosis
procedure for abnormal noises,
vibration, operating status, etc. of the
compressor.
(*) See also "Check No.11 - Outdoor unit: Check for Power Transistor" on page 3-120.
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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3.17 “LL" Malfunction of Transmission system (Between Control PCB and Inverter

PCB)

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Checks and sees whether transmission between control and inverter PC board is carried out normally.

When the transmission is not carried out in a specified period of time or longer.

m Incorrect transmission wiring between control and inverter PC board/insufficient contact in wiring
m  Faulty control and inverter PC board

m External factors (noise, etc.)

m  Faulty outdoor fan motor

m  Faulty of fan motor connector contact
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Troubleshooting
Is the fan NO
motor conne%tor Connect the connector, and turn
connected? on again.
Are
connectors
connecting the NO
control and inverter PC Connect the transmission wiring,
board connected and turn on again.
securely?
YES
Is the
transmission
wiring between the YES
control and inverter Fix the disconnection, and turn
PC board on again.
disconnected?
NO
Disconnect the fan motor
connector, and turn on again.
Is “E7” displayed
on the remote controller? YES
(Is “LC” not displayed?) Replace the fan motor.
Inverter transmission
malfunctioned due to the
malfunction of fan motor.
Is the
microqomputer NO
normal monitor (green) on * Replace the outdoor PC board
|nverte_r PC goard (A1 P) ERHQ***V3* /| ERLQ***V3*
blinking? * Replace the inverter PC Board
(A2P) ERHQ***W1* /| ERLQ***W1*
Is the
microcomputer NO
normal LED on control * Replace the outdoor PC board
PC board blinking? (A1P) ERHQ***V3* | ERLQ***V3*
* Replace the control PC Board
(A1P) ERHQ***W1* /| ERLQ***W1*
Check for faulty connector
connection in the transmission
wiring and for clamps with high
tension line.
Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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3.18 P Open Phase or Power Supply Voltage Imbalance

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Troubleshooting

Caution

)

Malfunction is detected according to the voltage waveform of main circuit capacitor built in inverter.

When the aforementioned voltage waveform becomes identical with the waveform of the power supply
open phase.

m  Open phase

m  Voltage imbalance between phases
m Faulty outdoor inverter PC board
m Faulty main circuit capacitor
m Power unit (Disconnection in diode module)
m Faulty magnetic relay (K11R, K12R)
m Improper main circuit wiring

Check LED on
the outdoor unit PC board
(Open phase?)

NO

Other factors than open
phase

Open
phase of power supply
voltage?

YES

Field factors

Is the
voltage imbalance
between phases
large?

Field factors

> * Replace the outdoor PC board
(A1P) ERHQ***V3* | ERLQ***V3*
* Replace the inverter PC board

(Note) (A2P) ERHQ"*W1* / ERLQ**W1*

Target : £10V between phases,
R-S, S-T, TR

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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3.19 “P4" Malfunction of Radiator Fin Temperature Thermistor

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Troubleshooting

Caution

PY

Detection by open or short circuit of the radiator fin temperature thermistor during the compressor

stops operating.

When open or short circuit of the radiator fin temperature thermistor is detected during the compressor

stops operating

m  Faulty radiator fin temperature thermistor

m  Faulty outdoor unit PC board

Check LED on the
outdoor unit PC board.

Does the radiator

fin temperature thermistor NO

malfunction?

Disconnect the connector
from X111A on inverter PC
board, then check the
thermistor resistance at the
ordinary temperature.

NO

NO

Is reset possible?

Reset

Probe other factors than the malfunction.

»* Replace the inverter PC board (A2P) ERHQ***W1* / ERLQ***W1*
* Replace the outdoor PC board (A1P) ERHQ***V3* / ERLQ***V3*

* Replace the outdoor PC board (A1P) ERHQ***V3* / ERLQ***V3*
* Replace the inverter PC board (A2P) ERHQ***W1* / ERLQ***W1*

(*) See also "Check No.4 - Resistance Conversion Table (Ambient, Coil, Fin)" on page 3-113.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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3.20 °PJ" Malfu

nction of Radiator Fin Temperature Thermistor

Remote controller
display

O
c_

Method of
malfunction
detection

Check whether set value written in EZPROM (at factory) or set value of capacity setting adaptor (for
replacement) is the same as outdoor unit capacity.

Malfunction
decision conditions

When the set value on E2PROM differs from the outdoor unit capacity or a capacity setting adaptor
except for PC board applicable models is installed. (Malfunction decision is made only when turning
the power supply on.)

Supposed causes

Troubleshooting

Caution

3

m Improper set value of E2PROM
m Improper capacity setting adaptor

m  Faulty outdoor unit PC board

capacity setting
adapter (CN26)
connected to outdoor unit
PC board?

Connect the adapter for the applicable model.

Make sure that the

combination of connected
capacity setting adapter — > Ifincorrect, correct the combination.
(CN26) is correct.

(*) Capacity setting adapter is not connected at factory. (Capacity is written in E2PROM.) Capacity
setting adapter is required only when the PC board was replaced with spare PC board.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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4 Error Codes: System Malfunctions

4.1 What Is in This Chapter?

Introduction In the first stage of the troubleshooting sequence, it is important to correctly interpret the error code on
the remote controller display. The error code helps you to find the cause of the problem.

Overview This chapter contains the following topics:
Topic See page
4.2-"U0" Gas Shortage (Malfunction) 3-96
4.3-"U2” Abnormal Power Supply Voltage 3-98
4.4—U3" Underfloor heating screed dry-out failure 3-100

4.5-"U4", “UF” Malfunction of Transmission between Hydro-box and Outdoor Unit 3-101

4.6-"UF" Malfunction of Transmission between Hydro-box and Outdoor Unit or Gas | 3-103
Shortage

4.7-"U5" Malfunction of Transmission between Hydro-box and Remote Controller 3-105

4.8-"URA" Malfunctioning Field Setting Switch 3-106
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4.2 “UC" Gas Shortage (Malfunction)

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

(In cooling operation)

Detection based on difference in temperature between temperature preset by remote controller and
indoor suction air temperature, motorized valve opening degree, compressor frequency and low
pressure.

(In heating operation)

Detection based on difference in temperature between temperature preset by remote controller and
indoor suction air temperature, motorized valve opening degree during the control of suction air
superheating, high pressure, indoor heat exchanger temperature and indoor suction air temperature.

(In cooling operation)

When compressor frequency does not increase even though the load is heavy because the motorized
valve is opened to the fullest extent

[If low pressure drops when the compressor is at 41Hz, malfunction is confirmed.]

(In heating operation)

When suction gas superheat degree is large, compressor frequency is low and the motorized valve is
opened to the fullest extent even though heating load is heavy

[If high pressure is lower than saturated pressure for indoor heat exchanger temperature (or indoor
suction air temperature), malfunction is confirmed.]

m Refrigerant shortage (out of gas)
m  Clogged refrigerant piping system

m  Mismatching of wiring and piping
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Troubleshooting

Check for refrigerant
shortage. (*1)

Is the
refrigerant level
proper?

NO

Collect refrigerant and
recharge a proper amount
of refrigerant after vacuum

drying.
Check the inter-unit wiring and
piping between the indoor and
outdoor units.
Is wiring NO
and piping connection Match wiring and piping
matched? connection.

‘ YES

Check the refrigerant piping
system for clogging. (*2)

See also:
m  (*1) "Check No.13 - Check for Inadequate Refrigerant” on page 3-121.
m  (*2) "Check No.8 - Clogged Points" on page 3-118.

Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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4.3 “U2” Abnormal Power Supply Voltage

Remote controller
display

Method of
malfunction
detection

Malfunction
decision conditions

Supposed causes

Malfunction is detected according to the voltage of main circuit capacitor built in the inverter and
power supply voltage.

When the voltage of main circuit capacitor built in the inverter and power supply voltage drop:

m for V3 only: 150-170 VAC or when the power failure of several tons of ms or longer is generated
or DC voltage is not in range of 305~380 VDC.

m  for W1 only: 300-320 VAC or when the power failure of several tons of ms or longer is generated
or DC voltage is not in scope of 508~620 VDC.

* Remote controller does not decide the abnormality.

m  Drop in power supply voltage (180 V or less)
m Instantaneous power failure

m Inverter open phase (Phase T)

m  Faulty main circuit wiring

m  Faulty outdoor inverter PC board

m  Main circuit parts damaged
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Troubleshooting

Check LED on
outdoor unit PC board. (Is the
voltage insufficient?)

NO Other factors

NO Field factors

voltage between 220~240
VAC +10%?

Is the wiring correct?

")

When the compressor is running,
measure the voltage between

+ and - of electrolytic capacitor
(C+, C-).

Correct the wiring.

Is the
measured voltage 220
VDC or more?

YES

Monitor the voltage
(Instantaneous voltage drop)

* Replace the outdoor PC board
(A1P) ERHQ***V3* | ERLQ***V3*

* Replace the inverter PC board
(A2P) ERHQ***W1* /| ERLQ***W1*

(*) Check the several connections according to wiring diagram.
m V3/W1: Reactor coil resistance value £0,2 ~ 1 ohm.

m V3: Capacitor C4 is correctly connected. GREY cable is connected at the side of the grey stroke
on the capacitor.

m W1: Confirm the conditions of F1U & F2U.

Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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4.4 “U3" Underfloor heating screed dry-out failure

(NN

Remote controller
display

Method of An interruption during the underfloor heating screed dry-out program is detected.
malfunction
detection

Malfunction
decision conditions

Supposed causes = Another error, U3 only generated when other error is solved.
m  Operation OFF button pushed

m  Power failure

Troubleshooting

e

p -

3958 ONIOFF |
O D

7 DAIKIN
MONTUEWEDTHUFRISATSUN * R

oz Oo-O0) @@1 z@m

I 1A1 !‘.'l' '-l’m

NOT AVAILABLE

\ Malfunction code
Inspection display
Test button

m  Go to test mode, press 4 times on & button.

Reset procedure:

Continue operation:

m  Check field setting [F-09].

m [If [F-09]<21, reprogram [F-05], [F-06] and [F-07] from actual value [F-09].
m Put [F-08] back to 1.

m  Press 4 times the test button so the TEST icon will be displayed.

m  Press ON/OFF BUTTON to start again.
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4.5 i

Remote controller
display

Error generation

Supposed causes

Troubleshooting

F" Malfunction of Transmission between Hydro-box and Outdoor Unit

The error is generated when the microprocessor detects that the transmission between the indoor and

the outdoor unit is not normal over a certain amount of time.

The possible causes are:

Wiring indoor-outdoor transmission wire is incorrect
Malfunctioning hydro-box PCB
Malfunctioning outdoor unit PCB

Outside cause (noise...).

Diagnosis of incorrect or broken/disconnected wiring. If the LEDs on the hydro-box PC board are off,

it indicates that the transmission wiring between indoor and outdoor units may be incorrect or

broken/disconnected.

Is the power
supply voltage between

NO

180 and 220 VAC?

Is there
miswiring, a
wrong wire type,

loose terminal or contact YES

failure in the inter-unit wiring
between the hydro-box
and outdoor
units?

)

Is HAP on the YES

outdoor PC board blinking?
(Outdoor PC
board)

NO

Turn OFF the power supply and
disconnect the connector of the
outdoor fan motor.

Then power ON again.

Is HAP YES

blinking? (Outdoor PC
board)

(*) ERHQ***V3* / ERLQ***V3*

Field factor

Wire correctly and securely
fasten the terminal screws.
Replace fuse. Use only
specified fuses.

Replace the outdoor
fan motor.

Does the fuse F3U on the communicator PC board (A4P) have No continuity?

ERHQ™*W1*/ ERLQ*™*W1*

Does the fuse F6U on the control PC board (A1P) have No continuity?

Part 3 — Troubleshooting
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YES

Check the resistance value of
the outdoor fan motor.

!

Is the

resistance value of the NO

outdoor fan motor
normal

Does the NO

Replace the outdoor fan
motor.

fuse have continuity?

)

Check the fan output voltage. (*)

!

Is the
output voltage

NO

Replace the fuse.
Use only specified fuses.

normal?

After turning OFF the power
supply, correctly insert the
connector of the fan motor and
then restore the power.

Does "U4"

malfunction YES

* Replace the outdoor PC board
(A1P) ERHQ***V3* | ERLQ***V3*

* Replace the inverter PC board
(A2P) ERHQ***W1* / ERLQ***W1*

reoccur?

NO

Replace the outdoor PC
board (A1P) ERHQ***V3* / ERLQ***V3*

{

After turning OFF the power
supply, correctly insert the
connector of the fan motor and
then restore the power.

Does

reoccur?

malfunction "U4" or "UF"

YES

Replace the indoor PC
board.

(*) FUSE Conductive
ERLQ***V3* / ERHQ***V3* | F6U
ERLQ***W1* / ERHQ***W1* | F7U

There is no problem with
the unit. An external factor
(noise, etc.) other than unit
failure may be the cause.

(*) See also "Check No.10 - Outdoor unit: Fan Speed Pulse" on page 3-119.

Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be

occurred.
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4.6 “UF” Malfunction of Transmission between Hydro-box and Outdoor Unit or Gas

Shortage
Remote controller e
display
Method of Check the transmission between the indoor and outdoor units with a microcomputer when the power
malfunction turned ON.
detection
Detect by checking the following temperature differences during compressor operation.
A: Difference in temperature detected by the indoor liquid thermistor (R3T) and the indoor suction
air thermistor (R1T)
B: Difference in evaporation temperature (Te) (or condensation temperature (Tc) during heating
operation) detected by the indoor heat exchanger thermistor (R2T) and the compressor sensor
Malfunction When the inter-unit wiring between the indoor and outdoor units is incorrect

decision conditions
When the following conditions continue for 20 minutes during compressor operation

A: R2T —R1T <4°C, and

B: R2T — Te (or Tc during heating operation) > 14°C (24°C during heating operation)

Supposed causes m  Faulty inter-unit wiring between the indoor and outdoor units
m  Refrigerant shortage (out of gas)

m  Clogged refrigerant piping system
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Troubleshooting

Caution

Does "UF"
appear when the power is
turned ON?

connection of

(1)

YES

YES

{

The phase of inter-unit wiring
between the indoor and outdoor
units is incorrect.

|—> Correctly connect inter-unit

wiring between the indoor
and outdoor units.

inter-unit wiring and piping NO _
between the hydro-box and Match the connection of
outdoor units the inter-unit wiring and
matched? piping between the indoor
' and outdoor units.
YES
Is the
refrigerant level NO
proper? Recharge a proper amount

of refrigerant after
refrigerant collection and
vacuum drying.

Check the refrigerant
pipinga system for
clogging. (*2)

See also:
m  (*1) "Check No.13 - Check for Inadequate Refrigerant" on page 3-121.
m  (*2) "Check No.8 - Clogged Points" on page 3-118.

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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4.7 “US” Malfunction of Transmission between Hydro-box and Remote Controller

Remote controller L

display

Error generation The error is generated when the microprocessor detects that the transmission between the hydro-box
and the remote controller is not normal over a certain amount of time.

Supposed causes The possible causes are:

m  Malfunctioning remote controller
m  Malfunctioning indoor PCB

m  Outside cause (noise...)

m  Connection of two master remote controllers (when using two remote controllers).

Troubleshooting

All
indoor unit PCB
microcomputer normal
monitors
flashing

Resets
normally when
power supply is turned
off temporarily.

NO
Indoor unit PC board
replacement.

YES .
» Malfunction could be

produced by noise.
Check the surrounding
area and restart operation.

Is "Us" o
dlsplayeld’) > Failure of remote controller
constantly? PC board or replacement
of defective indoor unit PC
board.

YES

> Problem could be caused
by external factor (noise
etc.) other than
malfunction.

Caution Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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4.8 “UR” Malfunctioning Field Setting Switch

Remote controller
display

Error generation

Supposed causes

Troubleshooting

cZ
)

The error is generated when there is a combination mismatch between indoor/outdoor.

m Incorrect unit model.
m  Option [D-04] not confirmed.
m  Functionality of X14A for *AB models.

Check field setting [E-02].

Is it according below NO

table?

Correct and confirm this setting
in the first 3 minutes after
POWER ON.

Check field setting [F-04].

Is [F-04]=0 for AB
models or is [F-04]=1 for BB
models?

NO

Correct and confirm this setting.

Check field setting [D-04].

f

NO
Is [D-04]=1?

Correct and confirm this setting.

® Turn space cooling/heating AND
DHW operation OFF.

® Turn power OFF.

® After 15 sec put POWER ON.

f

YES

Error again? Replace outdoor main PCB.

Procedure completed.

3-106

Part 3 — Troubleshooting



ESIE12-02

Error Codes: System Malfunctions

Caution

Typical model

Model

[E-02] value

EKHBX016BB3V3

EKHBX016BB3V3

43

EKHBX016BB6V3

EKHBX016BB6V3
EKHVX016BB6V3

45

EKHBX016BB6WN

EKHBX016BB6WN
EKHBX016BB6T1
EKHBX016BBOWN
EKHBX016BB9T1
EKHVX016BB6WN
EKHVX016BBOWN

37

EKHBH016BB3V3

EKHBH016BB3V3

59

EKHBH016BB6V3

EKHBH016BB6V3
EKHVH016BB6V3

61

EKHBH016BB6WN

EKHBH016BB6WN
EKHBHO016BB6T1
EKHBH016BBOWN
EKHBH016BB9T1
EKHVHO016BB6WN
EKHVH016BBOWN

53

Be sure to turn off power switch before connect or disconnect connector, or parts damage may be
occurred.
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5 Additional Checks for Troubleshooting

5.1 What Is in This Chapter?

Introduction This chapter explains how you must check the units to carry out troubleshooting correctly.

Overview This chapter contains the following topics:
Topic See page
5.2—Check No.1 - Outdoor unit: Checking the Installation Condition 3-110
5.3—Check No.2 - Outdoor Unit: Checking the Expansion Valve 3—-111
5.4—Check No.3 - Checking the Thermistors 3-112
5.5-Check No.4 - Resistance Conversion Table (Ambient, Coil, Fin) 3-113
5.6—Check No.5 - Resistance Conversion Table (Discharge Pipe Sensor) 3-115
5.7-Check No.6 - Evaluation of Abnormal High Pressure 3-116
5.8-Check No.7 - Evaluation of Abnormal Low Pressure 3-117
5.9—Check No.8 - Clogged Points 3-118
5.10—Check No.10 - Outdoor unit: Fan Speed Pulse 3-119
5.11—Check No.11 - Outdoor unit: Check for Power Transistor 3-120
5.12—Check No0.13 - Check for Inadequate Refrigerant 3-121
5.13—-Check No.14 - Check for Excessive Refrigerant Charging 3-122
5.14—Check No.15 - Check for Factors Causing Wet Operation 3-123

Note Former check No.9 and check No.12 are not applicable on the models described in this manual.
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5.2 Check No.1 - Outdoor unit: Checking the Installation Condition

Check No.01 1 To check the installation condition, proceed as follows:
Check the spaces for all air
passage around the suction
and discharge areas.
Change the
minimum space rescpected? No —» installatiog location.
Yes
Does the
discharged air from Is the Clean the heat
other outdoor units cause an heat exchanger No —P exchanger.
increase of the suction clean?
temperature?
Yes
Yes
Change the
installation location. s there enough ~ Change the
air flow? No —» installation location
or direction.
Yes
Check the outdoor ambient
temperature R1T.
This temperature must be
lower than 43°C.
3-110
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5.3 Check No.2 - Outdoor Unit: Checking the Expansion Valve
Checking To check the electronic expansion valve, proceed as follows:

Step | Action

1 Check if the expansion valve connector is correctly inserted in the X12A of A1P.

2 Compare the expansion valve unit with the number of the connector to make sure it is cor-

rectly connected.

3 Switch the power OFF.

4 Switch the power ON to check whether the expansion valve is producing a clicking sound.
If... Then...
The expansion valve has no clicking Disconnect the valve connector without the
sound clicking sound and proceed to step 5.

5 Check the coil current: Open circuit < normal < short circuit

The table below contains the reference resistance values.

- White Grey Black Yellow Red Orange
White — o0 450 o0 450 L
Grey b — Y 45 Q 0 45 Q
Black 45Q 0 — 0 90 Q 0
Yellow o0 450 o0 — L 920 Q
Red 450 0 90 Q 0 — 0
Orange 0 45Q L) 90 Q 0 —

6 Check the clicking sound again.
If... Then...
There is a clicking sound The expansion valve works properly.
There is no clicking sound Replace the expansion valve unit.
There is still no clicking sound Replace outdoor PCB A1P.
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5.4 Check No.3 - Checking the Thermistors

Thermistors If the cause of the problem is related to the thermistors, then the thermistors should be checked prior
to changing the PCB.
For more information about these thermistors, see:
m  "Wiring Diagrams" (outdoor units)

m  "Function of Thermistors" on page 2-4

Overview of The table below contains an overview of the thermistors:
thermistors
Thermistor Description
Hydro-box R1T Outlet water after PHR thermistor
R2T Outlet water after BUH thermistor
R3T Refrigerant liquid thermistor
R4T Inlet water thermistor
R5T Domestic hot water tank thermistor
Outdoor R1T Ambient air thermistor
R2T Discharge pipe thermistor
R3T Suction pipe thermistor
R4T Heat exchanger thermistor
R5T Intermediate heat exchanger thermistor
R6T Liquid pipe thermistor
R10T Power module fin thermistor ERHQ V3* / ERLQ V3*
R7T Power module fin thermistor ERHQ W1* / ERLQ W1*
Checking To check the thermistors, proceed as follows:
Step | Action
1 Disconnect the thermistor from the PCB.
2 Read the temperature and the resistor value.
3 Check if the measured values correspond with the values in the table on the next pages.
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5.5 Check No.4 - Resistance Conversion Table (Ambient, Coil, Fin)

Temperature — The table below is the thermistor (Hydro-box : Suction air, Coil / Outdoor : Ambient, Coil, Pipe
resistance without discharge, Fin) temperature — resistance conversion table.
Temp. A (kQ) | B (kQ) Temp. A (kQ) | B (kQ) Temp. A (kQ) | B (kQ)
(°C) (°C) (°C)
-20 | 197.81 | 192.08 20 25.01 24.45 60 4.96 4.87
-19 | 186.53 | 181.16 21 23.91 23.37 61 4.79 4.70
-18 | 175.97 | 170.94 22 22.85 22.35 62 4.62 454
-17 | 166.07 | 161.36 23 21.85 21.37 63 4.46 4.38
-16 | 156.80 | 152.38 24 20.90 20.45 64 4.30 4.23
-15 | 148.10 | 143.96 25 20.00 19.56 65 4.16 4.08
-14 | 139.94 | 136.05 26 19.14 18.73 66 4.01 3.94
-13 | 132.28 | 128.63 27 18.32 17.93 67 3.88 3.81
-12 | 125.09 | 121.66 28 17.54 17.17 68 3.75 3.68
-1 118.34 | 115.12 29 16.80 16.45 69 3.62 3.56
-10 | 111.99 | 108.96 30 16.10 15.76 70 3.50 3.44
-9 | 106.03 | 103.18 31 15.43 15.10 71 3.38 3.32
-8 | 100.41 97.73 32 14.79 14.48 72 3.27 3.21
-7 95.14 92.61 33 14.18 13.88 73 3.16 3.1
-6 90.17 87.79 34 13.59 13.31 74 3.06 3.01
-5 85.49 83.25 35 13.04 12.77 75 2.96 2.91
-4 81.08 78.97 36 12.51 12.25 76 2.86 2.82
-3 76.93 74.94 37 12.01 11.76 77 2.77 2.72
-2 73.01 71.14 38 11.52 11.29 78 2.68 2.64
-1 69.32 67.56 39 11.06 10.84 79 2.60 2.55
0 65.84 64.17 40 10.63 10.41 80 2.51 2.47
1 62.54 60.96 41 10.21 10.00
2 59.43 57.94 42 9.81 9.61
3 56.49 55.08 43 9.42 9.24
4 53.71 52.38 44 9.06 8.88
5 51.09 49.83 45 8.71 8.54
6 48.61 47 .42 46 8.37 8.21
7 46.26 45.14 47 8.05 7.90
8 44.05 42.98 48 7.75 7.60
9 41.95 40.94 49 7.46 7.31
10 39.96 39.01 50 7.18 7.04 —
11 38.08 37.18 51 6.91 6.78
12 36.30 35.45 52 6.65 6.53
13 34.62 33.81 53 6.41 6.53
14 33.02 32.25 54 6.65 6.53
15 31.50 30.77 55 6.41 6.29
16 30.06 29.37 56 6.18 6.06
17 28.70 28.05 57 5.95 5.84
18 27.41 26.78 58 5.74 543
19 26.18 25.59 59 5.14 5.05
Applicable sensors A: Outdoor: Ambient, Coil, Pipe without discharge
B: Outdoor: Fin
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N

Thermistor
resistance check

Be careful when ordering spare part sensor for tank thermistor.

Remove the connectors of the thermistors on the PCB, and measure the resistance of each thermistor

using tester.

The tank thermistor is for EKHWS-B and EKHWE domestic hot water tanks.

The relationship between normal temperature and resistance is shown in the graph and the table

below:
Hydro-box Tank thermistor
3SA438002 3SA48009
R25°C=20kQ R120=7.13Q

B=3990 B=4177

-20 197.8 kQ 2534 kQ
-15 148.2 kQ 1877 kQ
-10 112.0 kQ 1404 kQ
-5 85.52 kQ 1059 kQ
0 65.84 kQ 806.5 kQ

5 51.05 kQ 618.9 kQ
10 39.91 kQ 478.8 kQ
15 31.44 kQ 373.1kQ
20 24.95 kQ 292.9 kQ
25 19.94 kQ 231.4 kQ
30 16.04 kQ 184.1 kQ
35 12.99 kQ 147.4 kQ
40 10.58 kQ 118.7 kQ
45 8.669 kQ 96.13 kQ
50 7.143 kQ 78.29 kQ

Tank thermistor for EKHTS-AC domestic hot water tanks.

NTC-curve
T°C Resistance value
-20 197.81 kQ
0 65.84 kQ
25 20 kQ
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5.6 Check No.5 - Resistance Conversion Table (Discharge Pipe Sensor)

Temperature — The table below is the discharge pipe thermistor temperature — resistance conversion table.
resistance
Temp. Resist. Temp. Resist. Temp. Resist.
(°C) (kQ) (°C) (kQ) (°C) (kQ)
— | — 60.0 | 52.8 130.0 | 54
— | — 62.0 | 48.9 132.0 | 54
-6.0 | 1120.0 64.0 | 45.3 134.0 | 4.8
-4.0 | 1002.5 66.0 | 42.0 136.0 | 4.6
-2.0 | 898.6 68.0 | 39.0 138.0 | 4.3
0.0 | 806.5 70.0 | 36.3 140.0 | 4.1
2.0 | 7248 72.0 | 33.7 142.0 | 3.9
4.0 | 652.2 740 | 314 1440 | 3.7
6.0 | 587.6 76.0 | 29.2 146.0 | 3.5
8.0 | 530.1 78.0 | 27.2 148.0 | 3.3
10.0 | 478.8 80.0 | 25.4 150.0 | 3.2
12.0 | 4329 82.0 | 23.7 152.0 | 3.0
14.0 | 392.0 — | — 154.0 | 2.9
16.0 | 355.3 — | — 156.0 | 2.7
18.0 | 3224 — | — 158.0 | 2.6
20.0 | 292.9 — | — 160.0 | 2.5
22.0 | 266.3 92.0 | 16.9 162.0 | 2.3
24.0 | 2425 94.0 | 15.8 164.0 | 2.5
26.0 | 221.0 96.0 | 14.8 166.0 | 2.1
28.0 | 201.6 98.0 | 13.9 168.0 | 2.0
30.0 | 184.1 100.0 | 13.1 170.0 | 1.9
32.0 | 168.3 102.0 | 12.3 172.0 | 1.9
34.0 | 154.0 104.0 | 11.5 1740 | 1.8
36.0 | 141.0 106.0 | 10.8 176.0 | 1.7
38.0 | 129.3 108.0 | 10.2 178.0 | 1.6
40.0 | 118.7 110.0 | 9.6 180.0 | 1.5
42.0 | 109.0 112.0 | 9.0
44.0 | 100.2 114.0 | 8.5
46.0 | 92.2 116.0 | 8.0
48.0 | 84.9 118.0 | 7.6
50.0 | 78.3 120.0 | 7.1
52.0 | 72.2 122.0 | 6.7
54.0 | 66.7 124.0 | 64
56.0 | 61.6 126.0 | 6.0
48.0 | 57.0 128.0 | 5.7
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5.7 Check No.6 - Evaluation of Abnormal High Pressure

Abnormally high pressure level is mostly caused by the condenser side. The following contents are
provided by service engineer based on their field checks. Further, the number is listed in the order of

degree of influence.

In cooling operation

Check items (Possible causes)

Judgment

Does the outdoor unit fan run normally?

Visual inspection

Is the outdoor unit heat exchanger clogged?

Visual inspection

Is there clogging before or after the EV
(capillary)?

Check if there is a temperature difference
before and after EV (capillary).

Check if the main valve unit of EV operates (by
noise, vibration).

Is the check valve clogged?

*Heat pump model only

Check if there is a temperature difference
before and after check valve.

m [f YES, the check valve is caught.

Is the HPS normal?

Check continuity by using a tester.

Is the outdoor unit installed under such
conditions that short circuit easily occurs?

Visual inspection

Is the piping length 5 meters or less?

Visual inspection

Does air enter the refrigerant system?

Conduct refrigerant collection and vacuum
drying, and then add proper amount refrigerant.

Is the refrigerant overcharged?

Conduct refrigerant collection and vacuum
drying, and then add proper amount refrigerant.

In heating operation

Check items (Possible causes)

Judgment

Is the hydro-box heat exchanger clogged?

Visual inspection

Is there clogging before or after the EV
(capillary)?

Check if there is a temperature difference
before and after EV (capillary).

Check if the main valve unit of EV operates (by
noise, vibration).

Is the check valve clogged?

Check if there is a temperature difference
before and after check valve.

m If YES, the check valve is caught.

Is the HPS normal?

Check continuity using a tester.

Is the piping length 5 meters or less?

Visual inspection

Does air enter the refrigerant system?

Conduct refrigerant collection and vacuum
drying, and then add proper amount refrigerant.

Is the refrigerant overcharged?

Conduct refrigerant collection and vacuum
drying, and then add proper amount refrigerant.
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5.8

In cooling operation

In heating operation

Check No.7 - Evaluation of Abnormal Low Pressure

Abnormally low pressure level is mostly caused by the evaporator side. The following contents are
provided based on field checking of service engineer. Further, the number is listed in the order of

degree of influence.

Check items (Possible causes)

Judgment

Does the outdoor unit fan run normally?

Visual inspection

Is the hydro-box filter clogged?

Visual inspection

Is there clogging before or after the EV
(capillary)?

Check if there is a temperature difference
before and after EV (capillary).

Check if the main valve unit of EV operates (by
noise, vibration).

Is the check valve clogged?

*Heat pump model only

Check if there is a temperature difference
before and after check valve.

m If YES, the check valve is caught.

Is the LPS normal?

Check continuity using a tester.

Is the hydro-box installed under such conditions
that short circuit easily occurs?

Visual inspection

Is the refrigerant gas short?

Conduct refrigerant collection and vacuum
drying, and then add proper amount refrigerant.

Check items (Possible causes)

Judgment

Does the outdoor unit fan run normally?

Visual inspection

Is the outdoor unit heat exchanger clogged?

Visual inspection

Is the outdoor unit installed under such
conditions that short circuit easily occurs?

Visual inspection

Is there clogging before or after the EV
(capillary)?

Check if there is a temperature difference
before and after EV (capillary).

Check if the main valve unit of EV operates (by
noise, vibration).

Is the check valve clogged?

Check if there is a temperature difference
before and after check valve.

m If YES, the check valve is caught.

Is the LPS normal?

Check continuity using a tester.

Is the refrigerant gas short?

Conduct refrigerant collection and vacuum
drying, and then add proper amount refrigerant.
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5.9 Check No.8 - Clogged Points
Temperature differences must occur before or after the clogged points!
'ﬁ\@@
4D\
Indoor Unit “_"Outdoor Unit
Check points Check factor Causes Remedies
1 Around Temperature m  Dust Replace the
expansion difference = Choked moisture expansion valve.
mechanism
m  Reduced effective pipe
diameter due to adherent
contamination, etc.

2 Accumulator Frosting m  Choked moisture Blow a nitrogen gas,
and then replace the
refrigerant.

3 Distributor Temperature m  Dust Replace the heat

difference m  Choked moisture e.xch.anger or
distributor.
m  Reduced effective pipe
diameter due to adherent
contamination, etc.

4 Field piping Temperature m  Collapsed pipe Replace the pipe.

difference

5 Stop valve Temperature m  The stop valve is not fully | Open the stop valve

difference open. fully.
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510 Check No.10 - Outdoor unit: Fan Speed Pulse

o g~ WN P

8
9

Disconnect the connector X106A with the power supply OFF and Operation OFF.

Is the voltage between pins 4 and 3 of X106A about 15 VDC after turning the power supply on?
Is the voltage between pins 4 and 1 of X106A about 5 VDC?

Is the voltage between pins 4 and 7 of X106A about 325 VDC + 30 VDC?

Connect the connector X106A with the power supply OFF and Operation OFF.

When making one turn of the upper fan motor by hand after turning the power supply on, is a pulse
(0 and 5 V) generated 2 times between pins 4 and 1 of X106A? (Measure at the contact terminal
on the harness side with the connector connected.)

Disconnect the connector X107A with the power supply OFF and Operation OFF.
Is the voltage between pins 4 and 3 of X107A about 15 VDC after turning the power supply on?
Is the voltage between pins 4 and 1 of X107A about 5 VDC?

10 Is the voltage between pins 4 and 7 of X107A about 325 VDC + 30 VDC?
11 Connect the connector X107A with the power supply OFF and Operation OFF.

12 When making one turn of the lower fan motor by hand after turning the power supply on, is a pulse

(0 and 5 V) generated 2 times between pins 4 and 1 of X107A?

(2) (7): NO — Faulty PC board — Replace the PC board.
(3) (8): NO — Faulty PC board — Replace the PC board.

5

(10): NO — Faulty hall IC — Replace the DC fan motor.

(2) (3) (5) (7) (8) (10): YES — Replace the PC board.

1 04 Fan speed pulse input (OV and 5V)
2 O—F—>»ov
3 O—F—»15v
4 O—F—>GND
5 O—r—NnNc
6 O——Nc
7 (O—+—— 250~350V/(during operation)
(S2679)
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5.11 Check No.11 - Outdoor unit: Check for Power Transistor

Judgment according to the continuity check by using an analog tester:
1 Do not touch the charged area (high voltage) for 10 minutes after turning the power supply off.

2 Ifyou must touch such an area, make sure that the power supply voltage of power transistor is 50 V
or less.

3 Disconnect the connector of the outdoor unit fan motor.
When the outdoor unit fan is rotating against a strong wind, the condenser is charged and electric
shock may result. Therefore, disconnect the connector from the outdoor unit fan motor after con-
firming that the outdoor unit fan has stopped.

4 Before measuring the continuity, disconnect the connection between compressor and power
transistor.

5 Measure the continuity in the following procedure.
[Judgment] Normal if the continuity check results in the following.

Power transistor

(on inverter PC
board) L L

+

=

R_]
>
R_]

® f0O ® fO
P —U Continuity u—P ®
P —V Continuity [ * vV —P 0
P —W Continuity W —P 0
U —~P b P —U Continuity
vV —P b P —V Continuity *
W —P b P —wW Continuity

(S2678)

* Ifthereis continuity, the resistance should be the same as each phase.

* Ifa digital tester is used for the measurement of continuity, « and continuity may be reversed.
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5.12 Check No.13 - Check for Inadequate Refrigerant

As criteria for judging whether refrigerant is inadequate or not, refer to the following operating
conditions.

<Diagnosis of inadequate refrigerant>
In cooling operation

1

As suction superheat degree increases due to gas shortage, the electronic expansion valve tends
to open (opens fully) in order to avoid overheat operation.

In response to decreased evaporator capacity caused by gas shortage, capacity is controlled in
the inverter in order to maintain low pressure, which results in a decrease in frequency.

Because of (1) and (2) above, the compressor frequency decreases despite a large difference
(large load) between temperature set by the remote controller and indoor suction temperature,
resulting that cooling capacity becomes unavailable.

If gas shortage worsens, the electronic expansion valve remains fully open and suction superheat
degree further increases. In addition, because the compressor frequency drops to the level of the
lowest frequency (52 Hz) and the refrigerant flow rate decrease, low pressure cannot be
maintained.

<Diagnosis of inadequate refrigerant>
In heating operation

1

As suction superheat degree increases due to gas shortage, the electronic expansion valve tends
to open (opens fully) to avoid overheat operation.

As suction superheat degree increases due to gas shortage, compressor frequency decreases
because suction superheat degree is controlled in order to prevent oil to the outdoor heat
exchanger from being retained.

Because of (1) and (2) above, evaporator capacity and compressor frequency decrease despite a
large difference (large load) between temperature set by the remote controller and indoor suction
temperature, resulting that high pressure cannot be maintained and heating capacity becomes
unavailable. Also a decrease in evaporator capacity frequently puts the system in defrost
operation.

If gas shortage worsens, high pressure becomes smaller than saturated pressure equivalent to
indoor heat exchanger temperature (or indoor suction temperature).

Part 3 — Troubleshooting

3-121




Additional Checks for Troubleshooting ESIE12-02

5.13 Check No.14 - Check for Excessive Refrigerant Charging

As criteria for judging whether refrigerant is excessively charged or not, refer to the following operating
conditions.

<Diagnosis of excessive refrigerant charging>
In cooling operation

1 Because high pressure rises due to excessive charging, overload control is carried out and
capacity tends to run short.

Considering pressure load, compressor discharge pipe temperature is low.

Subcooled degree of condensate liquid becomes large. Therefore, temperature of blown air
passing through subcooled part decreases in heating operation.
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5.14 Check No.15 - Check for Factors Causing Wet Operation

Note Reference values for superheat degree to be used in the judgement of wet operation:
1 Suction pipe superheat degree: 4°C or more
2 Discharge pipe superheat degree: 5°C or less

(The values above must be used only for reference purposes. Even it is operated within the range
above, operation may be normal in other conditions)
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Part 4
Commissioning and
Test Run

What is in this part?  This part contains the following chapters:

Chapter See page
1-Pre-Test Run Checks 4-3
2—Field settings 4-9
3—Test Run and Operation Data 4-65
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1 Pre-Test Run Checks

1.1 What Is in This Chapter?

Introduction This chapter contains the following information:
m  Checks before test run

m  Test run checks

Overview This chapter contains the following topics:
Topic See page
1.2—-Checks before Test Run 4-4
1.3—Test Run Operation (Manual) 4-7
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1.2 Checks before Test Run
Introduction This chapter will show an overview of all checks before test run.
Content
Topic See page
1.2.1-General procedure 4-4
1.2.2—Initial Start-up at Low Outdoor Ambient Temperatures 4-4
1.2.3—-Checks before Initial Start-up 4-5
1.2.4—Powering up the Hydro-box 4-6
1.2.5-MINIMUM water volume in the installation 4-6
1.2.1 General procedure
Before carrying out a test run, proceed as follows:
Step | Action
1 Make sure the voltage at the primary side of the safety breaker is:
m 230V * 10% for 1-phase units
m 400V % 10% for 3-phase units
2 Fully open the liquid and the gas stop valve.
1.2.2 Initial Start-up at Low Outdoor Ambient Temperatures
Unit with optional During initial start-up or after a long period of standstill, and when water temperature is low, it is
backup heater important that the water is heated gradually. Failure to do so may result in cracking of concrete floors

due to rapid temperature change.

To do so, the lowest leaving water set temperature can be decreased to a value between 15°C and
25°C by adjusting the field setting [9-01] "heating set point lower limit". Refer to “Field settings” on

page 4-9.

Note Heating between 15°C and 25°C is performed by the backup heater only. This feature is not available
on units without a backup heater.

4-4
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1.2.3 Checks before Initial Start-up

Warning! Check off the power supply before making any connections.
Procedure After the installation of the unit, check the following before switching on the circuit breaker:
1 Field wiring

10

11

12

Make sure that the field wiring between local supply panel and hydro-box, outdoor unit and
hydro-box, hydro-box and valves (when applicable), hydro-box and room thermostat (when
applicable), and hydro-box and domestic hot water tank has been carried out according to the
instructions described in the chapter “Field settings” on page 4-9, according to the wiring diagrams
and according to European and national regulations.

Fuses or protection devices

Check that the fuses or the locally installed protection devices are of the size and type specified in
the chapter "Technical specifications" on page 27. Make sure that neither a fuse nor a protection
device has been bypassed.

Booster heater circuit breaker F2B

Do not forget to turn on the booster heater circuit breaker F2B in the switch box (applies only to
units with optional domestic hot water tank installed).

Earth wiring

Make sure that the earth wires have been connected properly and that the earth terminals are
tightened.

Internal wiring
Visually check the switch box on loose connections or damaged electrical components.
Fixation

Check that the unit is properly fixed, to avoid abnormal noises and vibrations when starting up the
unit.

Damaged equipment
Check the inside of the unit on damaged components or squeezed pipes.
Refrigerant leak

Check the inside of the unit on refrigerant leakage. If there is a refrigerant leak, call your local
Daikin dealer.

Power supply voltage

Check the power supply voltage on the local supply panel. The voltage must correspond to the
voltage on the identification label of the unit.

Air purge valve
Make sure the air purge valve is open (at least 2 turns).
Pressure relief valve

Check if the backup heater vessel is completely filled with water by operating the pressure relief
valve. It should purge water instead of air (applies only to units with optional backup heater
installed).

Caution! Operating the system with the backup heater vessel not completely filled with water will
damage the backup heater!

Shut-off valves
Make sure that the shut-off valves are correctly installed and fully open.

Caution! Operating the system with closed valves will damage the pump!
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1.2.4 Powering up the Hydro-box

When power supply to the hydro-box is turned on, "88" is displayed on the user interface during its
initialization, which might take up to 30 seconds. During this process the user interface cannot be
operated.

1.2.5 MINIMUM water volume in the installation

In order to secure the correct operation of the heat pump in all conditions, the minimum water volume
in the installation should be 201 (°).

Caution!

The minimum water volume of the system is the available water volume in the most critical situation.

m  The most critical situation in this type of installation is in case all valve are closed. Available water
volume is only field piping volume.

St

(°): The minimum water volume of 20l is excluding the internal water volume of hydrobox.
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1.3 Test Run Operation (Manual)

Procedure If required, the installer can perform a manual test run operation at any time to check correct operation
of cooling, heating, domestic water heating and start up the underfloor screed dry-out program (from
BB-indoor series onwards).

1 Push the & button 4 times so the TEST icon will be displayed.

2 Depending on the hydro-box model, heating operation, cooling operation or both must be tested
as follows (when no action is performed, the user interface will return to normal mode after 10
seconds or by pressing the +% button once):

m To test the heating operation push the s#:/#% button so the s icon is displayed. To start the test
run operation press the esms button.

m To test the cooling operation push the :/# button so the # icon is displayed. To start the test
run operation press the s button.

m To test the domestic operation push the M & button. The test run operation will start without
pressing the s button.

m To start up the underfloor screed dry-out program, set first [F-08] to 1, go to “test” mode and
press the s button.

3 The test run operation will end automatically after 30 minutes or when reaching the set
temperature. The test run operation can be stopped manually by pressing the & button once. If
there are misconnections or malfunctions, an error code will be displayed on the user interface.
Otherwise, the user interface will return to normal operation, and as long the underfloor screed
dry-out program is active, the icon (4] is also displayed.

4 To resolve the error codes, see “Part 3—Troubleshooting”.

Notes m  Todisplay the last resolved error code, push the - button 1 time. Push the & button again 4 times
to return to normal mode.

m [tis not possible to test run if a forced operation from the outdoor unit is in progress. Should forced
operation be started during a test run, the test run will be aborted.
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2 Field settings

2.1 What Is in This Chapter?

Introduction This chapter contains the following information:
m  How to change the field settings
m  Overview of the field settings

m  Field settings by Dip Switches

Overview This chapter contains the following topics:
Topic See page
2.2-Operation of the User interface Inspection / Test Operation Button 4-10
2.3-Overview of the Field Settings of the Hydro-box 4-11
2.4—Overview of the Field Setting on the Outdoor Unit 4-58
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2.2 Operation of the User interface Inspection / Test Operation Button

Unit 0
— Malfunctioncode LO
Inspection
Normal display (No display) Malfunction code blinks when a malfunction occurs.
Y
Inspection/test
operation Push the button.
Y . .
I
Unit 0 ndoor unit capacity code
Malfunction code LO Display Capacity classification
Inspection 112 011
Inspection mode 140 014
! 160 016
Inspection/test
. Push the button.
operation Indoor unit code
Display System classification
Y 72- Hydro - box ALTHERMA
072
Indoor unit
model code display
Y
Inspection/test
operation Push the button.

0-0 Outdoor capacity code
2J6 Display Capacity classification
Outdoor unit 112 011
model code display 140 014
Y
Inspection/test 160 016
operation Push the button.
Outdoor model code
L Display Model
2J6 ERHQ*V3*/ERLQ*V3
Test operation 2A6 ERHQ*W1*/ERLQ*W1
Test operation mode
Y
Inspection/test
operation Push the button.
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2.3 Overview of the Field Settings of the Hydro-box

Introduction This chapter will show an overview of all field settings of the Hydro-box.

Content
Topic See page
2.3.1-Hydro-box Dipswitch Settings Overview 4-12
2.3.2—-Hydro-box User Interface Settings Overview 4-17
2.3.3-Extra Field Settings for EKHBH(X)016BB* in Comparison With the 4-41
EKHBH(X)016BA* Models
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2.3.1 Hydro-box Dipswitch Settings Overview

Start-up and
configuration

DIP switch settings
overview

The hydro-box should be configured by the installer to match the installation environment (outdoor
climate, installed options, etc.) and user expertise.

Caution! It is important that all information in this chapter is read sequentially by the installer and that
the system is configured as applicable.

DIP switch SS2 is located on the switch box' PCB (“Switch Box Layout” on page 1-61.) and allows
configuration of domestic hot water tank installation, room thermostat connection and pump operation.

Caution! Switch off the power supply before opening the switch box service panel and making any
changes to the DIP switch settings.

Ejw
>

%12
°lud
[T
o

DIP
switch Description
S$S2
1 Not applicable for installer — (Default)
2 Domestic hot water tank installation Installed Not installed
« : (Default)
(See “Domestic hot water tank
installation configuration” on
page 4-15.)
3 Room thermostat connection Room thermostat No room thermo-
(See “Room thermostat installation connected stat connected
. - (Default)
configuration” on page 4-13.)
4 This setting® decides the operation ~ Heating/cooling Domestic (Default)

mode when there is a simultaneous
demand for more space
heating/cooling and domestic water
heating.

(a) only applicable in case DIP switch 2 = ON
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Room thermostat

installation
configuration = When no room thermostat is connected to the hydro-box, toggle switch % 123 4
S$S2-3 should be set to OFF. w
(@]
m  When a room thermostat is connected to the hydro-box, toggle switch (ZD 123 4
SS2-3 should be set to ON. I
(©)

m  On the room thermostat, set the hysteresis appropriately (6R02=YES, 6R05=9, 6R06=5) to
prevent the pump from repeatedly turning on and off (i.e. chattering), and thereby impacting the
lifetime of the pump.

Notes:

m  When a room thermostat is connected to the hydro-box, the heating and cooling schedule timers
are never available. Other schedule timers are not affected. For more information on the schedule
timers, refer to the operation manual.

m  When a room thermostat is connected to the hydro-box, and the s#/# button or &k button is
pressed, the centralised control indicator (&) will flash to indicate that the room thermostat has
priority and controls on/off operation and change over operation.

The following table summarizes the required configuration and thermostat wiring at the terminal block
in the switch box. Pump operation is listed in the third column. The three last columns indicate whether
the following functionality is available on the user interface (Ul) or handled by the thermostat (T):

m space heating or cooling on/off (s
m heating/cooling changeover (/%)

m heating and cooling schedule timers (©%)

Thermostat Configuration Pump operation y = pr
No thermostat S$S2-3 = OFF determined by ul ul ul
— leaving water tem-
wiring: (non)
perature (@)
XM
HCLN
11234
SS2-3=0N on when space ul Ul ul
wiring: heatlng or cooling
is on (y)
XM
HCLN
11234
Heating only ther-  SS2-3 = ON on when heating T — —
mostat N request by room
wining: thermostat
XM
HC LN
112834
» LY
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Thermostat Configuration Pump operation \ = pr
Thermostat with S$S2-3 =ON on when heating T T —
hegtlng/coollng wiring: .request or cool-
switch ing request by
XM room thermostat
C LN
2|34

Pump operation
configuration

th = Thermostat contact
C= Cooling contact
H= Heating contact

L,N= 230VAC

@ The pump will stop when space heating/cooling is turned off or when the water reaches the desired
water temperature as set on the user interface. With space heating/cooling turned on, the pump will
then run every 5 minutes during 3 minutes to check the water temperature.

Note: To set the pump speed, refer to “Setting the pump speed” on page 4-16.
Without room thermostat: DIP switch SS2-3=OFF

When no thermostat is connected to the indoor unit, pump operation will be determined by the leaving
water temperature.

To force continuous pump operation when no room thermostat is connected do the following:

m set toggle switch SS2-3 to ON,

m short-circuit the terminal numbers 1-2-4 on the terminal block in the switch box.
With room thermostat DIP switch: SS2-3=ON

When the thermostat is connected to the indoor unit, the pump will operate continuously whenever
there is heating or cooling demand requested by the thermostat.

Dual set point

When dual set point is enabled, the pump operation will be determined depending on the status of the
DIP switch SS2-3 and set point selection contacts. Refer to the table below.

Note: When dual set point is enabled, the "forced continuous pump operation" is not possible. When
SS2-3 is ON while SP1 and SP2 are both closed, the pump operation will be the same operation as
"with room thermostat" and the second set point will be the applicable set point. See table below.

The following table summarizes the required configuration and wiring at the terminal block (X2M: 1, 2,
4) in the switch box. Pump operation is listed in the third column. The three last columns indicate
whether the following functionality is available on the user interface (Ul) or handled by the set point
selection contacts SP1 and SP2:

m space heating or cooling on/off (s
m heating/cooling changeover (::%)

m heating and cooling schedule timers (%)
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Domestic hot water
tank installation

configuration

Dual set point

Configuration Pump operation

m [7-02]=1 determined by leaving ul ul ul
m SS2-3=0OFF water temperature(a)

m  wiring:

m [7-02]=1 on when main or/and sub | SP2/SP1 ul —
= SS2-3=ON set point is requested

m  wiring:

SP1 = First set point contact

SP2 = Second set point contact

@ The pump will stop when space heating/cooling is turned off or when the water reaches the desired
water temperature as set on the user interface. With space heating/cooling turned on, the pump will
then run every 5 minutes during 3 minutes to check the water temperature.

When no domestic hot water tank is installed, toggle switch SS2-2 should be CZJ 12 3 4
set to OFF (default). w
(@]
When a domestic hot water tank is installed, toggle switch SS2-2 should be set % 123 4
to ON. W
L
(e}
Note:

For correct operation of the system, it is very important to make the correct and complete wiring
connections between indoor unit and switch box of the domestic hot water tank before setting SS2-2
to ON. The applicable logic and settings [4-03] can be found in the chapter of field settings.

m A tank with build-in electrical booster heater (EKHW?*) [4-03] default value will be 3.
m A tank without electrical booster heater (EKHTS*) [4-03] default value will be 5.
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Setting the pump
speed

The pump speed can be selected on the pump.

The default setting is high speed. If the water flow in the system is too high (e.g., noise of running water
in the installation) the speed can be set to low speed.

The available external static pressure (ESP, expressed in kPa) in function of the water flow (I/min) is
shown in the graph below.

65
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2.3.2 Hydro-box User Interface Settings Overview

Field settings table

EKHBH(X)016BA*
Installer setting at variance with default value ‘
First  Second Default
code code Setting name DEI Value Date Value ‘ value
0 | User permission level
00 | User permission level ‘ ‘ ‘ ‘ ‘ 3 ‘ 2/3 ‘ 1 ‘ —
1 | Weather dependent set point
00 | Low ambient temperature (Lo_A) -10 -20~5 1 °C
01 | High ambient temperature (Hi_A) 15 10~20 1 °C
02 | Set point at low ambient temperature (Lo_TI) 40 25~55 1 °C
03 | Set point at high ambient temperature (Hi_TI) 25 25~55 1 °C
2 | Disinfection function
00 | Operation interval Eri Mon~Sun, o .
All
01 | Status 1 (ON) 0/1 — —
02 | Starttime 23:00 0:00~23:00 1:00 hour
03 | Set point 70 40~80 5 °C
04 | Interval 10 5~60 5 min
3 | Auto restart
00 | Status ‘ ‘ ‘ ‘ ‘ 0 (ON) ‘ 0/1 ‘ — ‘ —
4 | Backup/booster heater operation and space heating off temperature
00 | Status 1 (ON) 0/1 — —
01 | Priority 0 (OFF) 0/1/2 — —
02 | Space heating off temperature 35 14~35 1 °C
03 | Booster heater operation 3 0/1/2/3 — —
04 | Not applicable 2 Read only — —
5 | Equilibrium temperature and space heating priority temperature
00 | Equilibrium temperature status 1 (ON) 0/1 — —
01 | Equilibrium temperature 0 -15~35 1 °C
02 | Space heating priority status 0 (OFF) 0/1 — —
03 | Space heating priority temperature 0 -15~20 1 °C
04 i?;ggli’giuigrrection for domestic hot water 10 0~20 1 oc
6 | DT for heat pump domestic water heating mode
00 | Start 2 2~20 1 °C
01 | Stop 2 0~10 1 °C
02 | Not applicable 0 Read only — —
7 | DT for booster heater and dual set point control
00 | Domestic hot water step length 0 0~4 1 °C
01 Hysteresis value booster heater 2 2~40 1 °C
02 | Dual set point control status 0 0/1 — —
03 | Second set point heating 10 ;5325/ 1 oc
04 | Second set point cooling 7 5~22 1 °C
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Installer setting at variance with default value

First ~ Second Default
code code Setting name Date Value Date Value value

8 | Domestic water heating mode timer

00 | Minimum running time 5 0~20 1 min
01 | Maximum running time 30 5~60 5 min
02 | Anti-recycling time 3 0~10 0.5 hour
03 | Booster heater delay time 50 20~95 5 min
04 | Additional running time at [4-02])/[F-01] 95 0~95 5 min

9 | Heating and cooling set point ranges

00 | Heating set point upper limit 55 37~55 1 °C
01 | Heating set point lower limit 25 15~37 1 °C
02 | Cooling set point upper limit 22 18~22 1 °C
03 | Cooling set point lower limit 5 5~18 1 °C
04 | Overshoot setting® 1 1~4 1 °C

A | Quiet mode

00 | Quiet mode type 0 0/2 — —
01 | Parameter 01 3 — — —
02 | Not applicable 1 Read only — —
03 | Not applicable 0 Read only — —
04 | Not applicable 0 Read only — —

B | Not applicable

00 | Not applicable 0 Read only — —
01 Not applicable 0 Read only — —
02 | Not applicable 0 Read only — —
03 | Not applicable 0 Read only — —
04 | Not applicable 0 Read only — —
C | Setup on EKRP1HB digital /0 PCB
00 | Solar priority mode setting 0 0/1 1 —
01 | Alarm output logic 0 0/1 — —
02 | Bivalent operation status 0 01 — —
03 | Bivalent ON temperature 0 -25~25 1 °C
04 | Bivalent hysteresis 3 2~10 1 °C
D | Benefit kWh rate power supply/local shift value weather dependent
00 | Switching off heaters 0 0/1/2/3 — —

01 | Unit connection to benefit kWh rate power 0 (OFF) 0/1/2 _ _

supply
02 | Not applicable. Do not change the default 0 . o .
value.
03 | Local shift value weather dependent 0 0/1/2/3/4 — —
E | Unit information readout
00 | Software version Read . . .
only
01 EEPROM version Read - o -
only
02 | Unit model identification Read o o _
only
03 | Liquid refrigerant temperature Read o _ °c
only
04 Inlet water temperature Read . o oc
only
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Installer setting at variance with default value ‘

Second Default
code Setting name Date Value Date Value ‘ value

F | Option setup
00 | Pump operation 0 0/1 — —
01 | Space cooling permission temperature 20 10~35 1 °C
02 | Bottom plate heater ON temperature 3 3~10 1 °C
03 | Bottom plate heater hysteresis 5 2~5 1 °C
04 | Functionality of X14A 1 0/1 — —

a. Only possible to modify the first 3 minutes after power ON.

Outline The hydro-box should be configured by the installer to match the installation environment (outdoor
climate, installed options, etc.) and user demand. Thereto, a number of so called field settings are
available. These field settings are accessible and programmable through the user interface on the
hydro-box.

Each field setting is assigned a 3-digit number or code, for example [5-03], which is indicated on the
user interface display. The first digit [5] indicates the 'first code' or field setting group. The second and
third digit [03] together indicate the 'second code'.

A list of all field settings and default values is given under ‘Field settings table EKHBH(X)016BA* on
page 4-17. In this same list, we provided for 2 columns to register the date and value of altered field
settings at variance with the default value.

A detailed description of each field setting is given under ‘Detailed description’ on page 4-21.

Procedure To change one or more field settings, proceed as follows.

PDAIKIN ° se::% ON/OFF

1 Press the & button for a minimum of 5 seconds to enter FIELD SET MODE.
The SETTING icon (3) will be displayed. The current selected field setting code is indicated 8-88 (2),
with the set value displayed to the right -88.8(1).

Press the ®TEMP(a] button to select the appropriate field setting first code.

Press the ®TEMP(¥] button to select the appropriate field setting second code.

Press the @TIMERCa] button and @TIMERCY ] button to change the set value of the select field setting.
Save the new value by pressing the @& button.

Repeat step 2 through 4 to change other field settings as required.

When finished, press the & button to exit FIELD SET MODE.

N o g A WO DN
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Notes:

m  Changes made to a specific field setting are only stored when the @i button is pressed. Navigating
to a new field setting code or pressing the +% button will discard the change made.

m  Before shipping, the set values have been set as shown under ‘Field settings table
EKHBH(X)016BA* on page 4-17.

m  When exiting FIELD SET MODE, "88" may be displayed on the user interface LCD while the unit
initialises itself.
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Detailed [0] User permission level
description
If required, certain user interface buttons can be made unavailable for the user.

Three permission levels are defined (see the table below). Switching between level 1 and level 2/3 is
done by pressing the buttons @TIMERCaJ and @TIMERCYJ immediately followed by the buttons &, ®&! for
at least 5 seconds (in normal mode). Note that no indication on the user interface is given. When level
2/3 is selected, the actual permission level — either level 2 or level 3 — is determined by the field
setting [0-00].

Permission level

Button
Quiet mode button 1] operable — —
Weather dependent set ®iR operable — —
point button
Schedule timer enable/dis- ORI operable operable —
able button
Programming button © operable — —
Time adjust buttons @TIMERCa ]
operable — —

@TMER(¥ ]
Inspection/test operation . operable — —
button
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[1] Weather dependent set point (heating operation only)

The weather dependent set point field settings define the parameters for the weather dependent
operation of the unit. When weather dependent operation is active the water temperature is
determined automatically depending on the outdoor temperature: colder outdoor temperatures will
result in warmer water and vice versa. During weather dependent operation, the user has the
possibility to shift up or down the target water temperature by a maximum of 5°C. See the operation
manual for more details on weather dependent operation.

[1-00] Low ambient temperature (Lo_A): low outdoor temperature.
[1-01] High ambient temperature (Hi_A): high outdoor temperature.

[1-02] Set point at low ambient temperature (Lo_Ti): the target outgoing water temperature when
the outdoor temperature equals or drops below the low ambient temperature (Lo_A).

Note that the Lo_Ti value should be higher than Hi_Ti, as for colder outdoor temperatures (i.e.
Lo_A) warmer water is required.

[1-03] Set point at high ambient temperature (Hi_Ti): the target outgoing water temperature when
the outdoor temperature equals or rises above the high ambient temperature (Hi_A).

Note that the Hi_Ti value should be lower than Lo_Ti, as for warmer outdoor temperatures (i.e.
Hi_A) less warm water suffices.

T, A
Lo_Ti S
~—
. b +05
Hi_Ti B 00  Shift value
-
= -05
}
Lo_A Hi_A Ta
T; Target water temperature
Ta Ambient (outdoor) temperature

Shift value = Shift value

4-22
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[2] Disinfection function
Applies only to installations with a domestic hot water tank.

The disinfection function disinfects the domestic hot water tank by periodically heating the domestic
water to a specific temperature.

Caution! The disinfection function field settings must be configured by the installer according to
national and local regulations.

m [2-00] Operation interval: day(s) of the week at which the domestic water should be heated.
m [2-01] Status: defines whether the disinfection function is turned on (1) or off (0).

m [2-02] Start time: time of the day at which the domestic water should be heated.

m [2-03] Set point: high water temperature to be reached.

m [2-04] Interval: time period defining how long the set point temperature should be maintained.

Toww A
[2-03] [2-04]
<>
T,f
TU
1 g )( 1 1 >
00.00 01.00 22,00 23.00° 24.00 t
[2-02]
Tsww Domestic water temperature
Ty User set point temperature (as set on the user interface)
TH High set point temperature [2-03]
t Time
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[3] Auto restart

When power returns after a power supply failure, the auto restart function reapplies the user interface
settings at the time of the power supply failure.

Note: It is therefore recommended to leave the auto restart function enabled.

Note that with the function disabled the schedule timer will not be activated when power returns to the
unit after a power supply failure. Press the @i button to enable the schedule timer again.

m [3-00] Status: defines whether the auto restart function is turned ON (0) or OFF (1).

Note: If the benefit kWh rate is of the type that power supply is interrupted, then always allow the auto
restart function.
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[4] Backup/booster heater operation and space heating off temperature
Backup heater operation

The operation of the backup heater can altogether be enabled or disabled, or it can be disabled
depending on operation of the booster heater.

m [4-00] Status: defines whether backup heater operation is enabled (1) or disabled (0).

m [4-01] Priority: defines whether backup heater and booster heater can operate simultaneously (0),
or if the booster heater operation has priority over the backup heater operation (1), or if the backup
heater operation has priority over the booster heater operation (2).

Note: When the priority field setting is set to ON (1), space heating performance of the system might
be decreased at low outdoor temperatures, since in case of domestic water heating demand the
backup heater will not be available for space heating (space heating will still be provided by the heat
pump).

When the priority field setting is set to ON (2), domestic water heating performance of the system might
be decreased at low outdoor temperatures, since in case of space heating demand the booster heater
will not be available for domestic water heating. However domestic water heating by heat pump will
still be available.

When the priority field setting is set to OFF (0), make sure that electrical power consumption does not
exceed supply limits.

Space heating off temperature

m [4-02] Space heating off temperature: outdoor temperature above which space heating is turned
off, to avoid overheating.

Booster heater operation
Applies only to installations with a domestic hot water tank.

The operation of the booster heater can be enabled or limited depending on outdoor temperature (Tp),
domestic hot water temperature (Tppyy) or operation mode of the heat pump.

m [4-03] Booster heater operation: defines whether the optional booster heater operation is enabled
(1) or has certain limitations (0/2/3).
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Explanation of settings of [4-03]

Booster heater will/can only operate if domestic hot water mode is activated (+9)).

m [4-03]=0, then booster heater operation is only allowed during "[2] Disinfection function" and
"Powerful domestic water heating" (see operation manual).
This setting is only recommended in case the capacity of the heat pump can cover the heating
requirements of the house and domestic hot water over the complete heating season.
The result of this setting is that the domestic hot water will never be heated by the booster heater
except for "[2] Disinfection function" and "Powerful domestic water heating" (see operation
manual).
Note: If the booster heater operation is limited ([4-03]=0) and the ambient outdoor temperature
TAis lower than the field setting to which parameter [5-03] is set and [5-02]=1, then the domestic
hot water will not be heated.
The consequence of this setting is that the domestic hot water temperature (Tppyy) can be
maximum the heat pump OFF temperature (Typ off). Refer to setting of [6-00] and [6-01] in "[6]
DT for domestic water heating".

m [4-03]=1, then booster heater heater operation is only determined by booster heater OFF
temperature (Tgsy oFf), booster heater ON temperature (Tggy on) and/or schedule timer.
Refer to setting “[7-00]" on page 4-29 and “[7-01]” on page 4-29.

m [4-03]=2, then booster heater operation is only allowed if heat pump is out of "operation range"
of heat pump domestic water heating mode (T5<[5-03] or Tpy>35°C) or domestic hot water
temperature is 2°C lower then the heat pump OFF temperature (Typ opf) for domestic hot water
mode (Tppw>THp orr—2°C). (Refer to setting [5-03] on page 4-27, [6-00] on page 4-28 and
[6-01] on page 4-28).

Results in the most optimum coverage of domestic hot water heated by the pump.

m [4-03]=3, then booster heater operation is the same as setting 1, except that booster heater is
OFF when the heat pump is active in domestic hot water mode. The consequence of this
functionality is that setting [8-03] is not relevant.

Results in optimum coverage of domestic hot water heated by heat pump in relation with [8-04].
Note: When setting [4-03]=1/2/3/4, the booster heater operation can still be restricted by the
schedule timer as well. |.e., when booster heater operation is preferred during certain period of
the day. (See operation manual)

When setting [4-03]=2, the booster heater will be allowed to operate when Tx<[5-03]
independent of the status of [5-02]. If bivalent operation is enabled and permission signal for
auxiliary boiler is ON, the booster heater will be restricted even when T5<[5-03]. (See "Bivalent
operation status" on page 4-18).

Booster heater is always allowed during powerful and disinfection function, except for the period
that the backup heater operation is required for safety reasons and [4-02]=1.

m [4-04]=2, is only applicable for monobloc units.
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[5] Equilibrium temperature and space heating priority temperature

Equilibrium temperature — The 'equilibrium temperature' field settings apply to operation of the
optional backup heater. When the equilibrium temperature function is enabled, operation of the
backup heater is restricted to low outdoor temperatures, i.e. when the outdoor temperature equals or
drops below the specified equilibrium temperature. When the function is disabled, operation of the
backup heater is possible at all outdoor temperatures. Enabling this function reduces the working time
of the backup heater.

m [5-00] Equilibrium temperature status: specifies whether the equilibrium temperature function is
enabled (1) or disabled (0).

m  [5-01] Equilibrium temperature: outdoor temperature below which operation of the backup heater
is allowed.

Space heating priority temperature (applies only to installations with a domestic hot water tank) —
The 'space heating priority temperature’ field settings apply to operation of the 3-way valve and the
booster heater in the domestic hot water tank.

When the space heating priority function is enabled, it is assured that the full capacity of the heat pump
is used for space heating only when the outdoor temperature equals or drops below the specified
space heating priority temperature, i.e. low outdoor temperature. In this case the domestic water will
only be heated by the booster heater.

m [5-02] Space heating priority status: specifies whether space heating priority is enabled (1) or
disabled (0).

m  [5-03] Space heating priority temperature: outdoor temperature below which the domestic water
will be heated by the booster heater only, i.e. low outdoor temperature.

m  [5-04] Set point correction for domestic water temperature: set point correction for the desired
domestic water temperature, to be applied at low outdoor temperature when space heating priority
is enabled. The corrected (higher) set point will make sure that the total heat capacity of the water
in the tank remains approximately unchanged, by compensating for the colder bottom water layer
of the tank (because the heat exchanger coil is not operational) with a warmer top layer.

Tset A
[5-04]
TU
[5-03] TA
Tset Domestic water set point temperature
Ty User set point (as set on the user interface)
Ta Ambient (outdoor) temperature

Space heating priority
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[6] DT for domestic water heating
Applies only to installations with a domestic hot water tank.

The 'DT (delta temperature) for domestic water heating' field settings determine the temperatures at
which heating of the domestic water by the heat pump will be started (i.e., the heat pump ON
temperature) and stopped (i.e., the heat pump OFF temperature).

When the domestic water temperature drops below the heat pump ON temperature (Tp oN), heating

of the domestic water by the heat pump will be started. As soon as the domestic water temperature
reaches the heat pump OFF temperature (Typ opf) or the user set point temperature (T), heating of
the domestic water by the heat pump will be stopped (by switching the 3-way valve).

The heat pump OFF temperature, and the heat pump ON temperature, and its relation with field
settings [6-00] and [6-01] are explained in the illustration below.

m  [6-00] Start: temperature difference determining the heat pump ON temperature (Typ on)- See
illustration.

m [6-01] Stop: temperature difference determining the heat pump OFF temperature (Typ offF)- See

illustration.
Tu > Thp max Ty < Thp max
T, = 70C T, = 45°C
T U T u
(C) 4 [6-01]= 2°C (©)4 6-01]= 2°C
70 17, [6-00] = 7°C [6-00]= 7°C
50 4 THP MAX 50 +- THP MAX
[6-01]
48 + Tupore
[6-00] 45 + Ty=Tuporr
414 Tipon 1[6-001
38 1 THPON
Ty User set point temperature (as set on the user interface)

Thp MAX Maximum heat pump temperature at sensor in domestic hot water tank (50°C)
(depending on Tp)

Tup oFF Heat pump OFF temperature

TupoN Heat pump ON temperature

Note: When setting [4-03]=0, 2, 4 or 5 special attention to setting [6-00] is recommended. A good
balance between the required domestic hot water temperature and the heat pump ON temperature
(Thp oN) is @ must.

4-28
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[7] DT for booster heater and dual set point control
DT for booster heater
Applies only to installations with a domestic hot water tank.

When the domestic hot water is heated and the domestic hot water set point temperature (as set by
the user) has been reached, the booster heater will continue to heat the domestic hot water to a
temperature a few degrees above the set point temperature, i.e. the booster heater OFF temperature.
These extra degrees are specified by the domestic hot water step length field setting. Correct setting
prevents the booster heater from repeatedly turning on and off (i.e. chattering) to maintain the
domestic hot water set point temperature. Note: the booster heater will turn back on when the domestic
hot water temperature drops [7-01] (field setting) below the booster heater OFF temperature.

If the schedule timer for booster heater (see the operation manual) is active, the booster heater will
only operate if allowed by this schedule timer.

m [7-00] Domestic hot water step length: temperature difference above the domestic hot water set
point temperature before the booster heater is turned off.

Be aware that the domestic hot water temperature will be automatically increased (ALWAYS) with
this selected value.

Tsww
7-
TanoFF 73 (7-00] VAV VAN
Taron 71
7, 70 / \
o / \ /
Thp max 50 [6:01] \
T 48
HP OFF [6-00]
Thpon 41
40 A
30
20 - TU = 70°C
HP gr | [001= 3Clp
10 1 [6-01]1= 2°C
[6-00] = 7°C
0 »
t
BH Booster heater
HP Heat pump. If heating up time by the heat pump takes too

long, auxiliary heating by the booster heater can take place
TBH OFF Booster heater OFF temperature (T + [7-00])

TBHON Booster heater ON temperature (Tgy off — [7-01])
THp MAX Maximum heat pump temperature at sensor in domestic hot
water tank

Tup OFF Heat pump OFF temperature (Typ max — [6-01])

Thp ON Heat pump ON temperature (Typ oFf — [6-00])
Touw Domestic hot water temperature
Tu User set point temperature (as set on the user interface)
t Time

Note: If the booster heater operation is limited ([4-03]=0), then set point of field setting parameter
[7-00] has only meaning for powerful domestic water heating.

m [7-01] Hysteresis value booster heater: temperature difference determining the booster heater ON
temperature (Tgy on)- TeH oN = TeH oFF — [7-01]

The minimum value for booster heater ON temperature (Tgy on) is 2°C (fixed) below heat pump
OFF temperature (Thp oFF)-
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Remark

Dual set point control
Applies only to installations with different heat emitter which require different set points.

Dual set point control makes it possible to generate 2 different set points and there is no indication
available which set point is active.

m [7-02] Dual set point control status: defines whether the dual set point control is enabled (1) or
disabled (0).

m [7-03] Second set point heating: specifies the second set point temperature in heating operation.

m [7-04] Second set point cooling: specifies the second set point temperature in cooling operation.

Note: The first set point heating/cooling is the set point selected on the user interface.
m In heating mode the first set point can be a fixed value or weather dependent.
m In cooling mode the first set point can be a fixed value or weather dependent.

The second set point heating [7-03] should be linked to the heat emitters which requires the highest
set point in heating mode. Example: fan coil unit.

The second set point cooling [7-04] should be linked to the heat emitters which requires the lowest
set point in cooling mode. Example: fan coil unit.
The actual second set point heating value depends on the selected value of setting [7-03].

m In case [7-03]=1~24, the actual second set point will be first set point heating increased with
[7-03] (the maximum is 55°C).
In this way the second set point heating is linked to the first set point heating.

m In case [7-03]=25~55, the actual second set point heating is equal to [7-03].

The selection of second set point or first set point is determined by the terminals (X2M: 1, 2, 4).
The second set point has always priority on the first set point.

X2M SP1 First set point contact

112|134 SP2 Second set point
1
SP2\ ISP1 contact

When dual set point control is enabled, heating/cooling selection always has to be done on the user
interface.
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[8] Domestic water heating mode timer
Applies only to installations with a domestic hot water tank.

The 'domestic water heating mode timer' field settings defines the minimum and maximum domestic
water heating times, and minimum time between two domestic water heating cycli.

m  [8-00] Minimum running time: specifies the minimum time period during which domestic water
heating should be activated, even when the target domestic water temperature has already been
reached.

m  [8-01] Maximum running time: specifies the maximum time period during which domestic water

heating can be activated, even when the target domestic water temperature has not yet been
reached. The actual maximum running time will automatically variate between [8-01] and [8-01] +
[8-04] depending on the outdoor temperature. See [8-04] on page 4-32.
Note that when the unit is configured to work with a room thermostat, the maximum running timer
will only be taken into account when there is a request for space cooling or space heating. When
there is no request for room cooling or room heating, domestic water heating by the heat pump will
continue until the "heat pump OFF temperature" is reached. When no room thermostat is installed,
the timer is always taken into account.

m [8-02] Anti-recycling time: specifies the minimum required interval between two domestic water
heating mode cycles. The actual anti-recycling time will automatically vary between [8-02] and 0
depending on the outdoor temperature.

1
@)
0
1
®
0
[8-00]
[8-01] [8-02] t
1 Domestic water heating
(I = active, 0 = not active)
2 Hot water request
(I = request, 0 = no request)
t Time

Note: only applicable when outdoor temperature is lower than setting [4-02]. If the outdoor
temperature is higher than the field setting to which parameter [4-02] is set, and lower than the field
setting to which parameter [F-01], then field settings of parameters [8-01], [8-02] and [8-04] are not
considered.

m [8-03] Booster heater delay time: specifies the start-up time delay of the booster heater operation
when heat pump domestic water heating mode is active and is only for EKHW* tanks.

Note: When heat pump is active in domestic water heating mode, the delay time of booster heater
is [8-03].

When heat pump is not active in domestic water heating mode, the delay time is 20 min.

The delay timer starts from booster heater ON temperature (TgsH on)-
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[ SO YT AR R —
® o
O S S S
. | |
®
0
1
@
0
A
®
or_—
e
[8-03]
1 Booster heater operation (1 = active, 0 = not active)
2 Heat pump domestic water heating mode
(1 = active, 0 = not active)
3 Hot water request for booster heater
(1 = request, 0 = no request)
4 Hot water request for heat pump (1 = request, 0 = no request)
t Time

Note: By adapting the booster heater delay time versus the maximum running time, an optional
balance can be found between the energy efficiency and the heat up time.

The setting [8-03] has only meaning if setting [4-03]=1. Setting [4-03]=0/2/3/4 limits the booster heater
automatically in relation to heat pump operation time in domestic water heating mode.

Take care that [8-03] is always in relation with the maximum running time [8-01].

Example: [4-03]=1

Energy saving settings Quick heating settings (default)

[8-01] | 20~60 min 30 min
[8-03] | [8-01] + 20 min 20 min

m [8-04] Additional running time at [4-02]/[F-01]

Specifies the additional running time on the maximum running time at outdoor temperature [4-02] or
[F-01]. See figure below.

Heating Cooling
tA tA
[8-01]+ [8-01]+ |
[8-04] [8-04] \
[8-02] -« [8-02]
8-01 \'\ 8-01 d
[8-01] |- < [8-01] >
N 7
~ > [ >
- 4-02 F-01 °
[6-03] [4-02] s [F-01] 35°C T
t Time
Ta Ambient (outdoor) temperature

=— = = = = anti-recycle time

maximum running time

Warning The full advantage of [8-04] will be applicable if setting [4-03] is not 1 only for EKHW* tank.
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[9] Cooling and heating set points

The purpose of this field setting is to prevent the user from selecting a wrong (i.e., too hot or too cold)
leaving water temperature. Thereto the heating temperature set point range and the cooling
temperature set point range available to the user can be configured.

Caution!

In case of a floor heating application, it is important to limit the maximum leaving water temperature
at heating operation according to the specifications of the floor heating installation.

In case of a floor cooling application, it is important to limit the minimum leaving water temperature
at cooling operation to 16°C~18°C to prevent condensation on the floor.

[9-00] Heating set point upper limit: maximum leaving water temperature for heating operation.
[9-01] Heating set point lower limit: minimum leaving water temperature for heating operation.
[9-02] Cooling set point upper limit: maximum leaving water temperature for cooling operation.
[9-03] Cooling set point lower limit: minimum leaving water temperature for cooling operation.

[9-04] Overshoot setting: defines how much the water temperature may rise above the set point
before the compressor stops. This setting is only applicable in heating mode.
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[A] Quiet mode

This field setting allows to select the desired quiet mode. Two quiet modes are available: quiet mode
A and quiet mode B.

In quiet mode A, priority is given to the outdoor unit operating quietly under all circumstances. Fan and
compressor speed (and thus performance) will be limited to a certain percentage of the speed at
normal operation. In certain cases, this might result in reduced performance.

In quiet mode B, quiet operation might be overridden when higher performance is required. In certain
cases, this might result in less quiet operation of the outdoor unit to meet the requested performance.
m  [A-00] Quiet mode type: defines whether quiet mode A (0) or quiet mode B (2) is selected.

m [A-01] Parameter 01: do not change this setting. Leave it set to its default value.

Caution! Do not set other values than the ones mentioned.
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[C] Setup on EKRP1HB digital /O PCB

Solar priority mode

m  [C-00] Solar priority mode setting: for information concerning the EKSOLHW solar kit, refer to the
installation manual of that kit.

Alarm output logic

m  [C-01] Alarm output logic: defines the logic of the alarm output on the EKRP1HB digital I/O PCB.
[C-01]=0, the alarm output will be powered when an alarm occurs (default).
[C-01]=1, the alarm output will not be powered when an alarm occurs. This field setting allows for
distinction between detection of an alarm and detection of a power failure to the unit.

[C-01] Alarm No alarm No power supply to unit
0 Closed output Open output Open output

(default)

1 Open output Closed output Open output

Bivalent operation

Applies only to installations with an auxiliary boiler (alternating operation, parallel connected). The
purpose of this function is to determine —based on the outdoor temperature— which heating source
can/will provide the space heating, either the Daikin indoor unit or an auxiliary boiler.

The field setting "bivalent operation" apply only the indoor unit space heating operation and the
permission signal for the auxiliary boiler.

When the "bivalent operation" function is enabled, the indoor unit will stop automatically in space
heating operation when the outdoor temperature drops below "bivalent ON temperature" and the
permission signal for the auxiliary boiler becomes active.

When the bivalent operation function is disabled, the space heating by indoor unit is possible at all
outdoor temperatures (see operation ranges) and permission signal for auxiliary boiler is always
disactivated.

= [C-02]
Bivalent operation status: defines whether bivalent operation is enabled (1) or disabled (0).
m [C-03]
Bivalent ON temperature: defines the outdoor temperature below which the permission signal for

the auxiliary boiler will be active (closed, KCR on EKRP1HB) and space heating by indoor unit will
be stopped.

m [C-04]
Bivalent hysteresis: defines the temperature difference between bivalent ON temperature and

bivalent OFF temperature.
Permission signal X1-X2 (EKRP1HB)

closed
[C-04]
open >
[C-03] T
Ta Outdoor temperature
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Note: In case the outdoor unitis NOT ERLQ_CA* OR ERHQ_W1 + ERLQ_W1, the combination of
setting [4-03]=0/2 with bivalent operation at low outdoor temperature can result in domestic hot water
shortage.

The bivalent operation function has no impact on the domestic water heating mode. The domestic hot
water is still and only heated by the indoor unit.

The permission signal for the auxiliary boiler is located on the EKRP1HB (digital I/O PCB). When it is
activated, the contact X1, X2 is closed and open when it is disactivated. See figure for the schematic
location of this contact.

. X2M O
] H
5| ] =
=0 e
L]
X1M

[ ]

O YC|Y1]|Y2]|Y3|Y4| o
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[D] Benefit kWh rate power supply/Local shift value weather dependent

Benefit kWh rate power supply

[D-00] Switching off heaters: Defines which heaters are switched off when the benefit kWh rate
signal of the electricity company is received.

If [D-01]=1 or 2 and the benefit kWh rate signal of the electricity company is received, following
devices will be switched off. The table below is only for EKHW* tank.

[D-00] Compressor Back up heater Booster heater
0 Forced off Forced off Forced off
(default)

1 Forced off Forced off Permitted

2 Forced off Permitted Forced off

3 Forced off Permitted Permitted

Note: [D-00] settings 1, 2 and 3 are only meaningful if the benefit kWh rate power supply is of type 1
or indoor unit is connected to a normal kWh rate power supply (via 30-31 X2M) and the backup heater
and booster heater are not connected to the benefit kWh rate power supply.

[D-01] Defines whether or not the outdoor unit is connected to a benefit kWh rate power supply.
If [D-01]=0, the unit is connected to a normal power supply (default value).

If [D-01]=1 or 2, the unit is connected to a benefit kWh rate power supply. In this case the wiring
requires specific installation like explained in "Benefit kWh Rate Power Supply" on page 2—19.
When parameter [D-01]=1 at the moment that the benefit kWh rate signal is sent by the electricity

company, that contact will open and the unit will go in forced off mode(").
When parameter [D-01]=2 at the moment that the benefit kWh rate signal is sent by the electricity

company, that contact will close and the unit will go in forced off mode(@).

Notes:

Forced off mode (V: When the signal is released again, the voltage free contact will close and the
unit will restart operation. It is therefore important to leave the auto restart function enabled. Refer
to "[3] Auto restart" on page 4-24.

Forced off mode (@: When the signal is released again, the voltage free contact will open and the
unit will restart operation. It is therefore important to leave the auto restart function enabled. Refer
to "[3] Auto restart" on page 4-24.

Local shift value weather dependent

The local shift value weather dependent field setting is only relevant in case weather dependent set
point is selected.

[D-03] Local shift value weather dependent: determines the shift value of the weather dependent
set point around outdoor temperature of 0°C.

T A
[1-02] +—
i ¥
- .jlocal shift value
e NH
range
[1-03] J
>

[1-00] 0°C  [1-01]
Ty Target water temperature
Ta Outdoor temperature

[1-00], [1-01],

[1-02]. [1-03] Applicable field setting of the weather dependent set point [1]
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[D-03] °”td°rgir1;i";.'|?§; atre | | ocal shift value
0 _ _
1 —2°C~2°C 2
2 4
3 —4°C~4°C 2
4 4
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[E] Unit information readout

[E-00] Readout of the software version (example: 23)

[E-01] Readout of the EEPROM version (example: 23)
[E-02] Readout of the unit model identification (example: 11)
[E-03] Readout of the liquid refrigerant temperature

[E-04] Readout of the inlet water temperature

Note: [E-03] and [E-04] readouts are not permanently refreshed. Temperature readouts are updated
after looping through the field setting first codes again only.

Part 4 — Commissioning and Test Run 4-39




Field settings

ESIE12-02

[F] Option setup
Pump operation

The pump operation field setting apply to the pump operation logic only when DIP switch SS2-3 is
OFF.

When the pump operation function is disabled the pump will stop if the outdoor temperature is higher
than the value set by [4-02] or if the outdoor temperature drops below the value set by [F-01]. When
the pump operation is enabled, the pump operation is possible at all outdoor temperatures.

m [F-00] Pump operation: specifies wether the pump operation function is enabled (1) or disabled (0).

Space cooling permission
m [F-01] Space cooling permission temperature: defines the outdoor temperature below which space
cooling is turned off and it's only applicable for EKHBX indoor units.

Bottom plate heater control

Applies only in case the option bottom plate heater kit is installed.

m [F-02] Bottom plate heater ON temperature: defines the outdoor temperature below which the
bottom plate heater will be activated by indoor unit in order to prevent ice build-up in the bottom
plate of the outdoor unit at lower outdoor temperatures.

m [F-03] Bottom plate heater hysteresis: defines the temperature difference between bottom plate
heater ON temperature and the bottom plate heater OFF temperature.

Bottom plate heater

ON
[F-03]
OFF >
[F-02] Ta
Ta Outdoor temperature

Functionality of X14A

m [F-04] Functionality of X14A: specifies if the logic of X14A follows the output signal for the solar kit
model (EKSOLHW) (0) or if the logic of X14A follows the output for the bottom plate heater (1).
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2.3.3 Extra Field Settings for EKHBH(X)016BB* in Comparison With the
EKHBH(X)016BA* Models

Field settings table
EKHBH(X)016BB*

Installer setting at variance with default value ‘

First  Second Default

code code Setting name Date Value Date Value ‘ value

0 | User permission level

00 | User permission level ‘ ‘ ‘ ‘ ‘ 3 2/3 ‘ 1 ‘ —

1 | Weather dependent set point

00 | Low ambient temperature (Lo_A) -10 -20~5 1 °C
01 High ambient temperature (Hi_A) 15 10~20 1 °C
02 | Set point at low ambient temperature (Lo_Ti) 40 25~55 1 °C
03 | Set point at high ambient temperature (Hi_Ti) 25 25~55 1 °C
05 Weatherldependent for cooling function 0 (OFF) 01 _ _
enable/disable
06 | Low ambient temperature (Lo2_A) 20 10~25 1 °C
07 | High ambient temperature (Hi2_A) 35 25~43 1 °C
08 | Set point at low ambient temperature (Lo2_Ti) 22 5~22 1 °C
09 | Set point at high ambient temperature (Hi2_Ti) 18 5~22 1 °C
2 | Disinfection function
00 | Operation interval Eri Mon~Sun, _ _
All
01 | Status 1 (ON) 0/1 — —
02 | Starttime 23:00 0:00~23:00 1:00 hour

03 | Set point (only in combination with domestic
hot water tank without electrical booster 60 fixed 5 °C
heater (EKHTS), [4-03]=5)

03 | Set point (only in combination with domestic
hot water tank with built-in electrical booster 70 55~80 5 °C
heater (EKHW*), [4-03]#5)

04 | Interval (only in combination with domestic hot
water tank without electrical booster heater 60 40~60 5 min
(EKHTS), [4-03]=5)

04 | Interval (only in combination with domestic hot
water tank with built-in electrical booster 10 5~60 5 min
heater (EKHW*), [4-03]#5)
3 | Auto restart

00 | Status ‘ ‘ ‘ ‘ ‘ 0 (ON) 0/1 ‘ — ‘ —

Part 4 — Commissioning and Test Run 4-41



Field settings

ESIE12-02

Installer setting at variance with default value ‘

Second Default
code Setting name Date Value Date Value ‘ value Step Unit
4 | Backup/booster heater operation and space heating off temperature
00 | Backup heater operation (only in combination
with domestic hot water tank without electrical 1 (ON) 0/1/2 — —
booster heater (EKHTS))
00 | Backup heater operation (only in combination
with domestic hot water tank with built-in 1 (ON) 01 — —
electrical booster heater (EKHW*))
01 | Backup/booster heater priority 0 (OFF) 0/1/2 — —
02 | Space heating off temperature 35 14~35 1 °C
03 | Booster heater operation (only in combination
with domestic hot water tank without electrical 5 fixed — —
booster heater (EKHTS))
03 | Booster heater operation (only in combination
with domestic hot water tank with built-in 3 0/1/2/3/4 — —
electrical booster heater (EKHW*))
04 | Not applicable 2 — — —
05 | Not applicable 0 — — —
06 | Backup heater emergency operation 1 (enabled) 0/1 1 —
07 | Backup heater second step 1 (enabled) 01 1 —
5 | Equilibrium temperature and space heating priority temperature
00 | Equilibrium temperature status (only in
combination with domestic hot water tank
without electrical booster heater (EKHTS), 1 (ON) — — —
[4-03]=5, this setting is fixed and can not be
consulted)
00 | Equilibrium temperature status (only in
combination with domestic hot water tank with 1(ON) 0/ _ _
built-in electrical booster heater (EKHW*),
[4-03]#5)
01 | Equilibrium temperature 0 -15~35 1 °C
02 | Space heating priority status (only in
combination with domestic hot water tank
without electrical booster heater (EKHTS), 1 (ON) — — —
[4-03]=5, this setting is fixed and can not be
consulted)
02 | Space heating priority status (only in
combination with domestic hot water tank with
built-in electrical booster heater (EKHW*), 0 (OFF) or - -
[4-03]#5)
03 | Space heating priority temperature 0 -15~35 1 °C
04 | Set point correction for domestic hot water
temperature (only in combination with domestic 10 0~20 1 oc
hot water tank with built-in electrical booster
heater (EKHW*), [4-03]#5)
6 | DT for heat pump domestic water heating mode
00 | Start 2 2~20 1 °C
01 | Stop 2 0~10 1 °C
02 | Not applicable 5 — — —
Scheduled storage and reheat domestic water heating?
03 | Scheduled time storage 1 (ON) 01 1 —
04 | Scheduled time storage start time 1:00 0:00~23:00 1:00 hour
05 | Scheduled time reheat or continuous reheat 0 (OFF) 0/1/2 1 —
06 | Scheduled time reheat start time 15:00 0:00~23:00 1:00 hour
07 | Domestic hot water reheat set point 45 30~50 1 °C
08 | Domestic hot water reheat set point hysteresis 10 2~20 1 °C
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Installer setting at variance with default value ‘

Second
code Setting name Date Value Date Value ‘ Step Unit

7 | DT for booster heater and dual set point control

00 | Domestic hot water step length (only in
combination with domestic hot water tank with

built-in electrical booster heater (EKHW*), 0 0~4 1 °C
[4-03]#5)
01 Hysteresis value booster heater (only in
combination with domestic hot water tank with 2 240 1 oc
built-in electrical booster heater (EKHW*),
[4-03]#5)
02 | Dual set point control status 0 (OFF) 0/1 — —
03 | Second set point heating 1~24/ o
10 25~55 ! c
04 | Second set point cooling 7 5~22 1 °C
8 | Domestic water heating mode timer
00 | Minimum running time 5 0~20 1 min
01 | Maximum running time 30 5~95 5 min

02 | Anti-recycling time (only in combination with
domestic hot water tank without electrical 0.5 0~10 0.5 hour
booster heater (EKHTS), [4-03]=5)

02 | Anti-recycling time (only in combination with
domestic hot water tank with built-in electrical 3 0~10 0.5 hour
booster heater (EKHW*), [4-03]#5)

03 | Booster heater delay time (only in combination
with domestic hot water tank with built-in 50 20~95 5 min
electrical booster heater (EKHW*), [4-03]#5)

04 | Additional running time at [4-02]/[F-01] 95 0~95 5 min

9 | Heating and cooling set point ranges

00 | Heating set point upper limit 55 37~55 1 °C
01 | Heating set point lower limit 25 15~37 1 °C
02 | Cooling set point upper limit 22 18~22 1 °C
03 | Cooling set point lower limit 5 5~18 1 °C
04 | Overshoot setting? 1 1~4 1 °C

Automatic set back function

05 | Set back operation 0 (OFF) 0/1 1 —
06 | Set back operation start time 23:00 0:00~23:00 1:00 hour
07 | Set back operation stop time 5:00 0:00~23:00 1:00 hour
08 | Leaving water set back value 2 0~10 1 °C

A | Quiet mode

00 | Quiet mode type 0 0/2 — —
01 | Status 3 — _ _
02 \l;l;hz?plicable. Do not change the default 1 Read only o o
03 \l;l;ltjz?plicable. Do not change the default 0° Read only _ _
04 | Not applicable. Do not change the default o° Read only _ _

value.
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Second

code Setting name

Installer setting at variance with default value ‘

Date Value DEI Value ‘

Default

value Range Step Unit

B | Not applicable
00 | Not applicable. Do not change the default o _
value. 0° Read only
01 Not applicable. Do not change the default c Read onl _ _
value. 0 Y
02 | Not applicable. Do not change the default - Read onl o o
value. 0 Y
03 | Not applicable. Do not change the default
value. oc Read only — —
04 | Not applicable. Do not change the default o _
value. 0c Read only
C | Setup on EKRP1HB digital /0 PCB
00 | Solar priority mode setting 0 0/1 1 —
01 | Alarm output logic 0 0/1 1 —
02 | X1-X2 function: Bivalent operation status or 0 0/1/2 1 .
additional external backup heater
03 | Bivalent ON temperature or additional external 0 0595 1 oc
backup heater temperature
04 | Bivalent hysteresis or additional external 3 2-10 1 c
backup heater hysteresis
05 | Not applicable. 0 — — —
D | Benefit kWh rate power supply/local shift value weather dependent
00 | Switching off heaters 0 0/1/2/3 1 —
01 | Unit connection to benefit kWh rate power 0 (OFF) 0/1/2 1 o
supply
02 | Not applicable. Do not change the default 0 (OFF) _ o _
value.
03 | Local shift value weather dependent 0 (OFF) 0/1/2/3/4 1 —
04 | Not applicable. 1 — — —
05 | Pump operation forced off or permitted during
backup heater is forced off at benefit kWh rate 1 0/1 1 —
power supply ([d-00]=0 or 1)
06 | Not applicable. 1 — — —
E | Unit information readout
00 | Software version Read only — — —
01 | EEPROM version Read only — — —
02 | Unit model identification. Do not change the depending _ _ _
default value. on model
03 | Liquid refrigerant temperature Read only — 1 °C
04 | Inlet water temperature Read only — 1 °C
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Installer setting at variance with default value ‘

Second Default
code Setting name Date Value Date Value ‘ value

F | Option setup

00 | Pump operation stop 0 (enabled) 01 1 —
01 | Space cooling permission temperature 20 10~35 1 °C
02 | Bottom plate heater ON temperature 3 3~10 1 °C
03 | Bottom plate heater hysteresis 5 2~5 1 °C
04 | Functionality of X14AP 1 0/1 — —

Underfloor heating screed dry-out program

05 | Action number selection 1 1~20 1 —

06 | Heating set point of selected action number 25.0¢ 15~55 1 °c
[F-05]

07 | Time of selected action number [F-05] od 0~72 12 hour

08 | Underfloor heating screed dry-out program o
enabled/disabled 0 (OFF) on 1

04 | Latest action number executed 0 0~21 (Read 0 o

only)

The storage and reheat function is only applicable in case [4-03]=4 or 5.

Only possible to modify the first 3 minutes after power ON.

The default value is only an indication as it is depending on the connected outdoor unit.
For all action numbers of [F-05].

aoop
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Remark

[1] Weather dependent set point (cooling operation)

m [1-04] Is not applicable and can not be consulted.

m [1-05] Weather dependent for cooling function enable (1)/disable (0).
m [1-06] Low ambient temperature (Lo2_A): low outdoor temperature.
m [1-07] High ambient temperature (Hi2_A): high outdoor temperature.

m [1-08] Set point at low ambient temperature (Lo2_Ti): the target outgoing water temperature when
the outdoor temperature equals or drops below the low ambient temperature (Lo2_A). Note that
the Lo2_Ti value should be higher than Hi2_Ti, as for low outdoor temperatures (i.e. Lo2_A) less
cold water suffices.

m [1-09] Set point at high ambient temperature (Hi2_Ti): the target outgoing water temperature when
the outdoor temperature equals or rises above the high ambient temperature (Hi2_A). Note that
the Hi2_Ti value should be lower than Lo2_Ti, as for warmer outdoor temperatures (i.e. Hi2_A)
colder water is required.

T, A
Lo_Ti "\\,\
Lo2_Ti ~,
.. = + 05
Hi_Ti S .
Hi2_Ti <l 00  Shift value
s -05
>
Lo_A Hi_ A T,
Lo2_A Hi2_A
Ty Target water temperature
Ta Ambient (outdoor) temperature

Shift value = Shift value

In the BB-series, the calculated value is shown on the remote controller. When shifting up or down, a
value between -5 and 5 is seen on the display. After approx. 5 seconds of not pushing any button, the
calculated value is appearing again.
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[2] Disinfection function
From the BB-series onwards two different type of domestic hot water can be connected. This has an
influence on the set point and duration of the disinfection mode. Make sure that the installation is
configured according to national and local regulations.
EKHW* tank
This tank has an electrical booster heater. The max. set point is 80°C. This electrical booster heater
element should always electrically be connected and can be configured in field setting [4-03]. More
details see "Explanation of settings of [4-03]" on page 4—26.
EKHTS* tank
This tank has not an electrical booster heater element inside the tank. Therefore, the set point is limited
to 60°C. The backup heater inside the hydrobox can assist to reach our set point.

Remark The max. operation time to execute this function is 4 hours. If the set point is not reached or maintained

for the selected interval, the system will switch back to normal mode. Tapping hot water during the
activation of this function must be avoided!
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Remark

[4] Backup/booster heater operation and space heating off temperature

[4-00] Status: defines whether backup heater operation is disabled (0), enabled (1) or limited.
Disabled (0) and enabled (1) are explained in general settings. When [4-00]=2, the backup heater
is only allowed during domestic hot water mode.

[4-03]=4 The booster heater operation is the same as setting 2, except that the domestic water
heating (heat pump and booster) will operate according to the scheduled storage and reheat
function and not by highest heating request (balance between space heating and domestic hot
water heating).

[4-03]=5 This setting is only allowed when the EKHTS tank is connected. This setting is
automatically selected if the EKHTS tank is connected and SS2-2 is set to ON. Also here the
scheduled storage and reheat function becomes active.

[4-05]=0 This setting is not applicable. Changing this setting can have negative influence towards
the domestic hot water production.

[4-06] Backup heater emergency operation, defines whether backup heater is allowed (1) or not
allowed (0) during emergency operation. Emergency operation will start up backup heater
operation during certain outdoor malfunctions.

[4-07] Backup heater second step: defines whether backup heater second step is allowed (1) or
not allowed (0). In this way it is possible to limit the backup heater capacity.

Only for EKHTS: if the storage temperature set point is higher than 50°C. Daikin advises not to disable
the backup heater second step (setting [4-07]) because it will have a big impact on the required time
for the unit to heat up the domestic hot water tank.
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Remark

[5] Equilibrium temperature and space heating priority temperature

[5-00] The equilibrium status is always activated when the EKHTS* tank is connected. This setting
can not be modified.

[5-01] Equilibrium temperature: outdoor temperature below which operation of the backup heater
is allowed. Therefore it's important to select the correct equilibrium temperature to have enough
capacity and minimum operation time of the backup heater.

[5-02] Space heating priority temperature in case the EKHTS* tank is connected. This field setting
is fixed and can not be modified. When the outdoor temperature drops below [5-03] value, the heat
up time of the EKHTS* tank will reduced to a minimum, as the backup heater will additionally assist
to heat up the tank. This involves that the 3-way valve will be in domestic hot water mode when the
backup heater element is active. In this case, it's assured that the full capacity of the heat pump is
used as much as possible for space heating.

[5-03] Space heating priority temperature: outdoor temperature below which the backup heater is
allowed to assist during domestic hot water heating.

It's obliged to set [5-01] and [5-03] to the same setting value as both settings are related to the backup
heater and its priority temperature. If the backup heater operation is limited [4-00]=0 and the ambient
temperature Ty is lower than the field setting to which parameter [5-03] is set, then the domestic hot

water will not be heated with the backup heater.
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[6] Scheduled storage and reheat domestic water heating

Applies only when field setting [4-03]=4 or 5. This is applicable for EKHW* [4-03]=4 tank and the
EKHTS* [4-03]=5 tank.

Remark When [6-03] and [6-05] are disabled, no domestic hot water will be produced.

The storage set point can be accessed directly by using the “M(aJ and ~M(¥_J buttons. This is the
Tpuw value in example 1 and 2.

m [6-03] Scheduled storage: defines whether the scheduled domestic water heating storage during
night is enabled (1) or not (0).

m [6-04] Scheduled storage start time: time of the night at which the domestic water should be
heated.

m [6-05] Reheat: defines whether the scheduled domestic water reheat during daytime is enabled (1)
or continuous reheat is enabled (2) or reheat is disabled (0).

m [6-06] Scheduled reheat start time: time of the day at which the domestic water should be heated
when the tank temperature is lower than the reheat set point [6-07].

m [6-07] Domestic hot water reheat set point.

m In case of 1 time reheat [6-05]=1: when the tank temperature is lower than this value at the
scheduled reheat start time then the tank will be heated to this value ([6-07]). See "Example 1"
on page 4-50.

m In case of continuous reheat [6-05]=2: every time the temperature drops below the value of
[6-07] minus [6-08], the tank will be reheated to this value ([6-07]). See "Example 2" on page 4—
51.

m [6-08] Domestic hot water reheat set point hysteresis. This is the trigger to reheat the tank when
continuous reheat is activated.

Example 1

Scheduled storage [6-03]=1, scheduled reheat [6-05]=1, disinfection function [2-01]=1 activated.

T
A 1B | C !
— I 1 I |

[2:03] -t g -
P P

T e = el N N N NS NN

o A P
AW P
[6-07] |-~ -~ s Wiy o peefrmmm

R ¥ AW :

1 1 | 1 1 !

| I I | :

I | | I \

I | I | |

L P 5

[6—l04] [6—l06] [2-62] t

A Scheduled storage operation: activated at [6-04], heat up domes-
tic hot water until domestic hot water user interface set point Tppw
(e.g 55°C) is reached.

B Scheduled reheat operation: activated at [6-06], heat up domestic
hot water until domestic hot water reheat set point [6-07] (e.g 45°C)
is reached.

C Disinfection operation (if activated): activated at [2-02], heat up
domestic hot water until domestic hot water disinfection set point
[2-03] (e.g 60°C) is reached.

t Time

T Domestic hot water temperature

Torw Domestic hot water user interface set point
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Example 2

Scheduled storage [6-03]=1, continuous reheat [6-05]=2, disinfection function [2-01]=1 activated.

[6-04] [2-02] t

A Scheduled storage operation: activated at [6-04], heat up domes-
tic hot water until domestic hot water user interface set point Tpwy

(e.g 55°C) is reached.

B Continuous reheat operation: continues activated heat up domes-
tic water till domestic hot water reheat set point [6-07] (e.g 45°C) is
reached with a hysteresis of [6-08].

C Disinfection operation (if activated): activated at [2-02], heat up
domestic hot water until domestic hot water disinfection set point
[2-03] (e.g 60°C) is reached.

t Time
T Domestic hot water temperature
Touw Domestic hot water user interface set point
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[9] Automatic setback function

Setback function provides the possibility to lower the water temperature during space heating. The
setback function can for instance be activated during the night because the temperature demands
during night and day are not the same.

m  [9-05] Defines whether the setback function is turned ON (1) or OFF (0)
m [9-06] Start time: time at which setback is started
m [9-07] Stop time: time at which setback is stopped

m [9-08] Leaving water setback value. The target leaving water temperature is lowered with this

value.
T
' : t
[9-06] [9-07]

A Normal leaving water temperature set point or calculated weather

depended set point
B Calculated leaving water setback temperature set point

Time
T Temperature

Remark In case the EKHW* is installed and [4-03]=4 or the EKHTS tank is installed, it is advised to set the start

time of automatic storage during night [6-04] on the moment that the setback function starts [9-06].
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[C] Additional external backup heater

Besides the bivalent operation it’s also possible to drive an additional external backup heater but never
simultaneous. The additional external backup heater can be used to assist space heating (not
domestic water heating) during low ambient conditions.

The signal for additional external heater will be activated when the second step of the internal backup
heater is closed and when the outdoor temperature goes below [C-03] setting with [C-04] hysteresis.

Remark When setting [4-07] "Backup heater second step" is disabled, then the additional external backup
heater signal will never be activated.

m [C-02]=2 Additional external backup heater operation is enabled. When 0 or 1 is selected, it is
related to bivalent operation and not regarding additional external backup heater.

m [C-03] External backup heater ON temperature: defines the outdoor temperature below which the
permission signal for the external backup heater will be active (closed, KCR on EKRP1HB).

m [C-04] External backup heater hysteresis: defines the temperature difference between external
backup heater ON and OFF temperature.

External backup heater permission signal X1-X2 (EKRP1HB)

closed
[C-04]
open »
TA
[C-03]
Ta Outdoor temperature
Remark This permission signal X1-X2 can only be for the bivalent operation OR external backup heater. Never

to activate some other device.
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Remark

[D] Benefit kWh rate power supply/Local shift value weather dependent

[D-00] Switching off heaters: defines which heaters are switched off when the benefit kWh rate signal
of the electricity company is received.

If [D-01]=1 or 2 and the benefit kWh rate signal of the electricity company is received, following devices
will be switched off:

m  For the EKHW* tank, see page 4-37.

m  For the EKHTS* tank

[D-00] Compressor Backup heater
0 (default) Forced off Forced off
2 Forced off Permitted

For EKHTS* tanks, never select value 1 or 3.

[D-00]=2 in case of EKHTS* tank is only meaningful if the benefit kWh rate power supply is of type 1
or indoor unit is connected to a normal kWh rate power supply (via 30-31 X2M) and the backup heater
is not connected to the benefit kWh rate power supply.

m [D-01] Defines whether or not the outdoor unit is connected to a benefit kWh rate power supply.
If [D-01]=0, the unit is connected to a normal power supply (default value).

If [D-01]=1 or 2, the unit is connected to a benefit kWh rate power supply. In this case the wiring
requires specific installation like explained in "Benefit kWh Rate Power Supply" on page 2—19.
When parameter [D-01]=1 at the moment that the benefit kWh rate signal is sent by the electricity

company, that contact will open and the unit will go in forced off mode(").
When parameter [D-01]=2 at the moment that the benefit kWh rate signal is sent by the electricity

company, that contact will close and the unit will go in forced off mode(®).

Notes:

m Forced off mode ("): When the signal is released again, the voltage free contact will close and the
unit will restart operation. It is therefore important to leave the auto restart function enabled. Refer
to "[3] Auto restart" on page 4-24.

m Forced off mode @: When the signal is released again, the voltage free contact will open and the
unit will restart operation. It is therefore important to leave the auto restart function enabled. Refer
to "[3] Auto restart" on page 4-24.
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[E] Unit information readout

Readout function stays applicable as described on page 4-39. The only change is related to [E-02] unit
model identification. This value must be changed by replacing the indoor PCB board.

If this is not executed, UA error is generated. How to solve this issue is explained in "“UA”
Malfunctioning Field Setting Switch" on page 3—106.

This value should be changed according below table and this should be done in the first 3 minutes
after initializing of the indoor PCB board otherwise the value will not be captured in the memory.

Typical model

Model

[E-02] value

EKHBX016BB3V3

EKHBX016BB3V3

43

EKHBX016BB6V3

EKHBX016BB6V3
EKHVX016BB6V3

45

EKHBX016BB6WN

EKHBX016BB6WN

37

EKHBX016BB6T1
EKHBX016BBOWN
EKHBX016BB9T1
EKHVX016BB6WN
EKHVX016BBOWN

EKHBH016BB3V3 EKHBH016BB3V3 59

EKHBH016BB6V3 EKHBH016BB6V3 61

EKHVH016BB6V3

EKHBH016BB6WN EKHBH016BB6WN 53
EKHBHO016BB6T1
EKHBH016BBOWN
EKHBH016BB9T1
EKHVHO016BB6WN

EKHVH016BBOWN
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[F] Option setup

Bottom plate heater control

The bottom plate heater at ERLQ_CA is controlled internally by the outdoor unit PCB. The field settings
[F-02] and [F-03] are not applicable for this unit.

Underfloor screed dry-out field settings

This function allows the installer to define and automatically execute an “underfloor heating screed
dry-out” program.

[F-05] Action number selection.

[F-06] Heating set point related to selected action number [F-05].

[F-07] Time related to selected number [F-05] (steps of 12 hours).

[F-08] Underfloor heating screed dry-out program enabled (1)/disabled (0).

[F-09] (Read only) Latest action number executed. In case “underfloor heating screed dry-out
program” is executed successful then [F-09] has value 21.

HA
Q) ‘ @ ‘
[F-07]=24h [F-07]=48h
| o
[
!
M @ !
[F-06]=25°C | [F-06]=35°C \ =
Ll
4 * t
[F-05]=1 [F-05]=2
H Heating set point
t Time
1) Action number 1
(2) Action number 2

. Set field settings

The different actions are programmed as follows:

1. Set in [F-05] (action number), the action to be programmed, example 1.
Save the new value by pressing the @& button.

2. Setin [F-06] (heating set point of selected action number [F-05]), example 25°C.
Save the new value by pressing the @& button.

3. Setin [F-07] (time of selected action number [F-05]), example 24 hours.
Save the new value by pressing the @&i button.

4. Repeat step 1 through 3 to program all the actions.

Before we can activate this program, we should exit the field setting made after we put [F-08] to 1.

Activate

m Push the & button 4 times so the TEST icon will be displayed.

m Press the e button.

m Besides the (4] button, the action number and temperature are displayed.

During activation, all actions will automatically be passed.

End
= Unit will switch off, test and icon will be disappear.
m Value [F-09] will be 21.

m When something went wrong, U3 will be shown. To solve see chapter 3 "Troubleshooting" on
page 3—1.
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Note:

How to program and activate these field settings, we like to refer to the installation manual.

Benefit kWh rate power supply cannot be used in combination with “underfloor heating screed
dry-out program”. (In case [D-01] is enabled, [F-08] cannot be set.)

When the program is stopped, by an operation switch off or by a power failure, then the U3 error
will be displayed. In case of an error, the actual error will be displayed from the moment, the actual
error is solved, U3 will be shown to indicate something happened during the heating screed dry-out
program. In this case [F-09] will contain the latest action executed.

[F-08] The “underfloor heating screed dry-out program enabled (1)/disabled (0)” is always set to 0
(disable) when a program has started once. This means that in case a second time an underfloor
heating screed dry-out program must be started when [F-08] needs to be set again.

From the moment [F-07]=0, this program will be stopped and [F-09] will be 21.
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24 Overview of the Field Setting on the Outdoor Unit

Introduction This chapter will show an overview of the field settings on the outdoor unit.

Setting overview The table below contains the settings on the Outdoor Unit PCB.

m  Pump down setting
A
m  Forced defrost setting

m  Operation status setting
B| = Refrigerant recovery setting

m  Monitoring mode setting

Content
Topic See page
2.4 1-Overview of the Service PCB on the Outdoor Unit 4-59
2.4.2-Pump Down / Forced Defrosting (A) 4-60
2.4.3-Setting by BS Buttons (B) 4-61
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241 Overview of the Service PCB on the Outdoor Unit
Various settings are available by using the DIP switches and the BS buttons on the Printed-Circuit
Board (Display PC board: A2P).
Display Lamp
r \
) HIP | H2P | H3P | H4P H5P | HeP H7P 218
Display PC board O O O O O O O s
A2P
( ) « MODE | TEST | HWL L.N.O.P DEMAND m|D ON
S Qs |;| |;| Dip Switch
> 21917 2
[sy] w w w @
2O 8 O8O 2O g1z
M >
MODE SET RETURN PUMPDOWN -
\ J -
BS Button
Display . .
Function or Operating Procedure
Mark Name
During "Setting mode 1", the lamp is | During "Monitor mode", the lamp
H1P MODE .
OFF (e@). blinks (3).
During test operation in "Setting
H2P TEST mode 1", the lamp is ON (X¥)
’ P i During "Monitor mode", the lamp is
When a malfunction occurs during OFF (@)
H3P HWL "Setting mode 1", the lamp turns ON ’
(3%).
Disol H4P LN.OP During "Setting mode 1", low noise | During "Monitor mode", various
5 ISplay - Msp AN level is displayed. combinations of the lamp indicate
amp ; PR
HeP the following conditions:
m Indication of oil return operation
m Indication of outdoor unit class
DEMAND Not applicable m Indication of malfunction code
H7P (the latest and up to 2 cycles
before)
m Indication of causes of
stepping-down
BS1 MODE Used to change "Setting mode".
BS But BS2 SET Used to change "Setting item" and "Setting condition".
ton BS3 RETURN Used to decide "Setting item" and "Setting condition".
BS4 PUMP DOWN Used for pump down operation, forced oil return operation and forced
defrost operation.
ON . . .
DS1-1 - Switch from "OFF" to "ON" for emergency operation (forced operation).
Dip OFF(*)
. EMERGENCY
Switch COOL In case of heating in emergency operation, maintain "HEAT" and in case of
DS1-2 L : . " "
HEAT(*) cooling in emergency operation, switch to "COOL".

*Factory settings: "OFF" and "HEAT"
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24.2 Pump Down / Forced Defrosting (A)

Pressing the BS button forcibly operates the air conditioner in the cooling mode.

1 To conduct a pump-down operation (sending refrigerant to outdoor unit), press the BS button to
forcibly operate the equipment in the cooling mode, then operate the unit for about 1 minute to
stabilize the system. After stabilizing system, close the liquid pipe stop valve on the outdoor unit,
and after the pressure decreases and the low pressure sensor activates, close the gas pipe stop
valve.

2 Forced defrost
To activate the defrost operation during the heating operation, press the BS button. This will
activate the forced defrost operation (cooling operation).
When the defrost cancel conditions are met, the equipment automatically switches off the defrost
operation.
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2.4.3 Setting by BS Buttons (B)

Mode overview With "Setting mode 1", "Setting mode 2" and "Monitor mode", various settings and data can be
checked.

1 Setting mode 1

The initial status (normal operation) is "Setting mode 1". This mode indicates operating status -
"TEST (test operation)", "HWL (malfunction)".

2 Setting mode 2
To activate “Refrigerant Recovery mode”.
3 Monitor mode

This mode indicates "oil return operation", "outdoor unit class", "contents of retry", "contents of

malfunction”, "causes of stepping-down operation", etc.

Using the MODE button, the modes can be changed as follows.
Push and hold the BS1 (Normal) Push the BS1(MODE button)
(MODE button) for 5 seconds. e one time.
Setting mode 2 ,\L | Setting mode 1 r % Monitor mode

MODE Push the BS1(MODE button) MODE MODE

one time.
O On . Off O Blinking
H1P H1P H1P

(V2761)
Setting mode 1 Using this mode, the following conditions can be checked:

m  Current operating condition (normal/test operation/line inspection and normal/malfunction)

m Low noise operating

These conditions above can be checked by performing the following steps:

Procedure for checking check items
The system is normally set to MODE| TEST|HWL| LN.OP | O: ON D:0FF @:BLINK
"Setting mode 1". H1P | H2P | H3P | H4P | H5P
Should the system be set to any
mode other than that, push the
m button to set the
system to "Setting mode 1".

During "Setting mode 1", the lamp is always OFF.
Test operation display

@ In normal operation O In test operation
Check the system for each condition B In line inspection operation

through LED displays. (Refer to . Malfunction display
information in table on the right.) @ Normal O Malfunction

— Low noise operation display
@® @ Normal operation
O @ Low noise Active
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Setting mode 2

In this mode, settings for the following items can be made by using BS buttons.

Push and hold thelMODE (BS1)|button
for 5 seconds and set to “Setting mode
2"

<Selection of setting items>

Push the[SET (BS2) |button and set the
LED display to a setting item shown in
the table on the right.

l

Push the|RETURN (BS3)|button and

decide the item. (The present setting

condition is blinked.)

I

<Selection of setting conditions>

the setting condition you want.

decide the condition.

Push the|SET (BS2)|button and set to

Push the]RETURN (BS3)|button and

2",

Push the|RETURN (BS3)|button and

set to the initial status of “Setting mode

* |f you become unsure of how to proceed,

push the| MODE (BS1)|button and return

to setting mode 1.

Display of setting items Display of setting condition
No. LED displ LED displ
© Setting item Spay Setting condition Sp1ay
H1P|H2P |H3P|H4P|H5P H6P |H7P H1P|H2P |H3P|H4P |H5P |H6P|H7P
Defrost 0°C (factory setting) || @ |@®|®|® |Lt| @
requesting area
22 |(Not for et e ||| @|3°C sodl B AN BN NEe3Eel
ERLQ*CA* N
models) 6°C so3l AN AN BEeaN BN |
»g [Refrigerant Y10 G I OFF (factory setting) (x| @ | @ |® | ® | ® |
recovery mode ON ¥ e|le|e|e|e
60 sec ol I AN BN AN NEed
Outdoor fan start 80 sec (factory o o oo °
48 after defrost Tt eje 0@ setting) o K
100 sec soJl B AN BN NEeJEel
51 |Compressor start ol o | @2 |2y OHz (factory setting) |3x| @ |® | ® | ® | ® | ¢
up after defrost 52Hz e|e I
®: OFF
£t: ON

The figures in the columns under "No." represent the number of times to push the SET (BS2)
button.

Setting of refrigerant recovery mode

When a refrigerant recovery unit is connected on site to recover refrigerant, fully open the expansion
valve of the outdoor unit to help the recovery.

Remark for defrost requesting area

With ERLQ*CA* models, setting 22 defrost requesting area should not be adjusted.
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[Work procedure] - Example: setting 28
1 Stop operation.

2 Turn ON refrigerant recovery mode by performing the following steps.
®: OFF {¥: BLINK £t: ON

Operating procedure H1P|H2P|H3P [H4P|H5P |H6P |H7P
Push and hold the MODE (BS1) button of "Setting mode 1" for 5

seconds or more and set to "Setting mode 2". iYjejeje e 00
Push the SET (BS2) button 28 times to set the LED display as shown

in the table on the right. (*1) ek e e
Push the RETURN (BS3) button once. (Present settings are

displayed.) jele el e
Push the SET (BS2) button once to set the LED display as shown in

the table on the right. jeje oo ¥ e
Push the RETURN (BS3) button once to make a decision. iele|le|le||e
When the RETURN (BS3) button is pushed once again, the electronic

expansion valve opens fully. sodl B AN B AN BN )
(For RZQ-KTLT, the solenoid valve also opens.)

3 Connect a refrigerant recovery unit to perform refrigerant recovery. (For a refrigerant recovery port,
refer to the installation manual.)

4 Upon completion of refrigerant recovery, turn OFF refrigerant recovery mode by taking the
following steps or turning OFF the power of outdoor unit.

Operating procedure H1P|H2P|H3P|H4P |H5P |H6P |H7P
Push the SET (BS2) button 28 times to set the LED display as shown

in the table on the right. (*1) e LHr e e
Push the RETURN (BS3) button once. (Present settings are

displayed.) Yjeje /e e xe
Push the SET (BS2) button once to set the LED display as shown in

the table on the right. Yoo el e
Push the RETURN (BS3) button once to make a decision. o |e|e|e| @
When the RETURN (BS3) button is pushed once again, the electronic

expansion valve fully opens. ol AN AN AN AN AN )
(For RZQ-KTLT, the solenoid valve also closes.)

*1:If you become unsure how many times you have pushed the button, push the MODE (BS1) button
once to return to "Setting mode 1" and start the operating procedure all over again.
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Monitor mode In this mode, the following items can be checked by using the BS buttons.
To enter the monitor mode, push the@ No. Setting item LED display Data display
iBS1ibutton when in “Setting mode 1”. H1P|H2P [H3P |H4P |H5P |H6P [H7P

Push the RETURN (BS3)|button to display

different data of set items. 1—The numbers in the "No." column represent the number of times to

press the|[SET (BS2) button .

0 | Indication of oil return operation | @ | @ | ® | ® | ® | ® | ® | See Datadisplay @.
1 | Indication of outdoor unitclass | @ | @ | @ | @ | ® | @ | O | See Datadisplay @.
‘ 2 | Contents of retry (the latest) K X XK XK JEeRK )
<Selection of setting item> i | 3 | Contents of retry (1 cycle before) @ | @ |@ |@ |@ | O | O _
' See "Malfunction
Push the[SET (BS2)|button and set the LED i | 4 | Contents of retry (2cyclebefore) @ | @ | @ | @ | O | @ | ® de disolav” on th
; g i ' code display" on the
display to a setting item. + | 5 | Contents of malfunction (the latest) @ | @ | @ | @ |O | @ | O next 0 Z y
: X .
' | 6 | Contents of malfunction (1 cyclebefore)| @ | @ | @ | @ | O | O | @ bag
i | 7 | Contents of mafunction (2 cyclebefore) @ | @ | @ | @ | O | O | O
<Confirmation on setting contents> H — - - -
' |10 | Indication of causes of stepping-down operaion| @ | @ | @ | O | @ | O | @ | See Data display ®.

) Data display ©
Push the|RETURN (BS3)|button and switches

to the initial status of “Monitor mode”. i LED display
Display contents
H1P [H2P |H3P |H4P |H5P [H6P |H7P

* Push the MODE (BS1) button and returns to

“Setting mode 1”. In normal operation AKX K XK RK 3K )
In oil return operation (AN BN BN BN BN BEU
Data display @ Data display ®
LED display LED display

Display contents Display contents

H1P|H2P [H3P [H4P |H5P |H6P |H7P H1P |H2P [H3P [H4P|H5P |H6P [H7P
No setting A I XK 3K 3K ARG Normal (not in stepping-down operation)
ERHQ011~014*/ERLQ011~014*| O | @ | @ | O @ | ® | D Low pressure stepping-down
ERHQO016*/ERLQO016* O K RO XEONK ) High pressure stepping-down

Inverter discharge pipe stepping-down
Inverter current stepping-down

Radiation fin temperature stepping-down
Inverter stepping-down

Overall current stepping-down
Other stepping-down

o @ oo @@ @ @@
(2K 2K AN 2K AKX BN BK 2K J
( 2K 2K K 2K AKX BN B 2K J
o000 06 oo o
@0 o o o000
00 o 00 <0
© 0 e 0 e 0 e 0
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3 Test Run and Operation Data

3.1 What Is in This Chapter?

Introduction This chapter contains the following information:
m External static pressure graph

m  Operation ranges.

Overview This chapter contains the following topics:
Topic See page
3.2—Operation Range ERHQ011~016*V3 4-66
3.3-Operation Range ERHQ011~016*W1 4-68
3.4-Operation Range ERLQ011~016CAV3 & ERLQ011~016CAW1 4-70
3.5—-External Static Pressure 4-72
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3.2 Operation Range ERHQ011~016*V3

Conditions The illustrations in this section are based on the following conditions:
m  Equivalent piping length: 7.5 m
m Level difference: 0 m

m Air flow rate: High.

Operation range: The illustration below shows the operation range.
Cooling
outdoor temp. ("CDB)
46 r
10 ¢
leaving evaporator
| | water temperature (°C)
| |
5 22
Operation range: The illustration below shows the operation range.
Heating
outdoor temp. ("CDB)
B |---
] :NOHEAT PUMP OPERATION,
BACK UP HEATER ONLY
0 |---+—-—d4 - - —-—-—- - —
|
|
| .
| leaving condensor
. _ water temperature (°C)
20 . |
1 1 I 1
5 25 40 55
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Test Run and Operation Data

DHW mode The illustration below shows the operation range.

outdoor temp. (CDB)

43
35

-20

[] BOOSTER HEATER
OPERATION ONLY

water temperature
domestic hot water tank (°C)

25 40 5

80
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3.3 Operation Range ERHQ011~016*W1

Conditions The illustrations in this section are based on the following conditions:
m  Equivalent piping length: 7.5 m
m Level difference: 0 m

m Air flow rate: High.

Operation range: The illustration below shows the operation range.
Cooling
outdoor temp. (‘CDB)
46 |
10
leaving evaporator
! ! water temperature ("C)
| |
5 22
Operation range: The illustration below shows the operation range.
Heating
outdoor temp. (‘CDB)
B - -
[ :UNITS WITH OPTIONAL BACK UP HEATER
I : OPERATION POSSIBLE, BUT NO GUARANTEE OF CAPACITY
(IF OUTDOOR TEMPERATURE < -25°C UNIT WILL STOP)
0

20 F— - leaving condensor
Al v g (€

L L -
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DHW mode The illustration below shows the operation range.
outdoor temp. (*CDB)
Br-----
B -----
ik BOOSTER HEATER OPERATION
ONLY
water temperature
20 7 7 7 domestic hot water tank (°C)
1 1 1

25 56 80
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ESIE12-02

34 Operation Range ERLQ011~016CAV3 & ERLQ011~016CAW1

Conditions The illustrations in this section are based on the following conditions:

m  Equivalent piping length: 7.5 m

m Level difference: 0 m

m Air flow rate: High.

Operation range: The illustration below shows the operation range.
Cooling
outdoor temp. (‘CDB)
46 |
10
leaving evaporator
! ! water temperature ("C)
| |
5 22
Operation range: The illustration below shows the operation range.
Heating
outdoor temp. (‘CDB)
3B |- - -
[T : ONLY BACKUP HEATER OPERATION (NO OUTDOOR UNIT
OPERATION)
[ : COMPRESSOR OPERATION POSSIBLE WHEN SETPOINT
2 25°C AND ASSISTANCE OF BACKUP HEATER
I : COMPRESSOR OPERATION POSSIBLE, BUT NO
GUARANTEE OF CAPACITY.
0 (IF OUTDOOR TEMPERATURE < -25°C OUTDOOR UNIT
1= = 7 7 WILL STOP)
(INDOOR UNIT AND BACKUP HEATER OPERATION WILL
CONTINUE)
20 |- - —
25 b — — —
leaving condensor
- - . water temperature (°C)
1 1 1 1
1518 2 55
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Test Run and Operation Data

DHW mode

m  BB-series indoor unit with EKHW* tank.

The illustration below shows the operation range.

outdoor temp. (‘CDB)

35

25

] : ONLY BOOSTER HEATER OPERATION

domestic hot water tank
temperature (°C)

1

m  BB-series indoor unit with EKHTS* tank.

The illustration below shows the operation range.

outdoor temp. (*CDB)

35

25

|
|
|
|
I

80

] : ONLY BACKUP HEATER OPERATION

domestic hot water tank
temperature (°C)

|
25 505355 60
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3.5 External Static Pressure
External static The illustration below shows the external static pressure of the unit depending on the water flow and
pressure the pump setting.

65

60

55 -

50 |-

45 -

40

35
©
o
=3
% 30
L
25
20 +—N\~
15
10
5 4
0 ‘
16,0 18,0 20,0 22,0 24,0 26,0 28,0 30,0 32,0 34,0 36,0 38,0 40,0 42,0 44,0 46,0 48,0 50,0 52,0 54,0 56,0 58,0
o 0o 0 0 00 00 0 O0OOO0OOUOOTUOTUOTUOTUOTUOTO OO
Flow [I/min] 4TW59109-1
I high speed
I medium speed
Il low speed
ESP external static pressure
Flow waterflow through the unit
Warning! m  Selecting a flow outside the curves can cause damage to or malfunction of the unit. See also

minimum and maximum allowed water flowrange in the technical specifications.

m  Water quality must be according to EN directive EC 98/83 EC.
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Part 5
Maintenance and Disassembly

What is in this part?  This part contains the following chapters:

Chapter See page
1-Maintenance 5-3
2—-Removal procedure: outdoor unit ERHQ011~016BAV3 5-5
3—-Removal procedure: indoor unit EKHVH(X)016* 5-15
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Maintenance

1 Maintenance

1.1 What Is in This Chapter?

Introduction This chapter contains the following information:

m  Maintenance

Overview This chapter contains the following topics:
Topic See page
1.2-Maintenance 5-4
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ESIE12-02

1.2 Maintenance

Introduction In order to ensure optimal availability of the unit, a number of checks and inspections on the unit and
the field wiring have to be carried out at regular intervals.

Precaution ]

Before carrying out any maintenance or repair activity, always switch off the circuit breaker on the
supply panel, remove the fuses or open the protection devices of the unit.

Make sure that before starting any maintenance or repair activity, also the power supply to the
outdoor unit is switched off.

Overview The described checks must be executed at least once a year.

1

Water pressure

Check if the water pressure is above 0.3 bar. If necessary add water.
Water filter

Clean the water filter.

Water pressure relief valve

Check for correct operation of the pressure relief valve by turning the red knob on the valve
counter-clockwise:

m If you do not hear a clacking sound, contact your local Daikin dealer.

m In case the water keeps running out of the unit, close both the water inlet and outlet shut-off
valves first and then contact your local Daikin dealer.

Pressure relief valve hose
Check that the pressure relief valve hose is positioned appropriately to drain the water.

If the (optional) drain pan kit is installed, make sure that the pressure relief valve hose end is
positioned in the drain pan.

Backup heater vessel insulation cover

Check that the backup heater insulation cover is fastened tightly around the backup heater vessel.
Domestic hot water tank pressure relief valve (field supply)

Applies only to installations with a domestic hot water tank.

Check for correct operation of the pressure relief valve on the domestic hot water tank.

Domestic hot water tank booster heater

Applies only to installations with a domestic hot water tank.

It is advisable to remove lime buildup on the booster heater to extend its life span, especially in
regions with hard water. To do so, drain the domestic hot water tank, remove the booster heater
from the domestic hot water tank and immerse in a bucket (or similar) with lime-removing product
for 24 hours.

Hydro-box switch box

m Carry out a thorough visual inspection of the switch box and look for obvious defects such as
loose connections or defective wiring.

m Check for correct operation of contactors K1M, K2M, K3M, K5M (applications with domestic hot
water tank only) and K4M by use of an onmmeter. All contacts of these contactors must be in
open position.

54
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2 Removal procedure: outdoor unit ERHQ011~016BAV3

2.1 What Is in This Chapter?

Introduction This chapter contains the following information:

m  Removal procedure: outdoor unit

Overview This chapter contains the following topics:

Topic See page
2.2-Removal of Outside Panels 56
2.3—-Removal of Propeller Fan and Fan Motor 5-7
2.4-Removal of Switch Box 5-8
2.5-Removal of PC Board 5-9
2.6—Removal of Pressure Sensor, Electronic Expansion Valve, and Others 5-10
2.7-Removal of Thermistor 5-11
2.8-Removal of Four Way Valve 5-12
2.9-Removal of Compressor 5-13

Part 5 — Maintenance and Disassembly 5-5



Removal procedure: outdoor unit ERHQ011~016BAV3 ESIE12-02

2.2

Procedure

Removal of Outside Panels

Warning! Be sure to commence the disassembling work after 10 minutes or more elapsed from all

power supplies have been turned off.

Step

Procedure

Points

1

For the front panel (1),
unscrew a single mount-
ing screw and then push
this panel downward to
remove it.

For the top panel,
unscrew the eight mount-
ing screws and then
remove this panel.

For the front panel (1),
unscrews the seven
mounting screws and the
remove this panel.

For the front piping
cover, unscrew a single
mounting screw and then
remove this panel.

For the side piping cover,
unscrew the four mount-
ing screws and then
remove this panel.

For the side rear panel,
unscrew the five mount-
ing screws and then
remove this panel.

Top panel

Front panel (1)

Front panel (2) —

Side rear panel

/j\/
N NN
N
9/

Side piping cover

Front piping cover

5-6
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2.3 Removal of Propeller Fan and Fan Motor
Procedure Warning! Be sure to commence the disassembling work after 10 minutes or more elapsed from all
power supplies have been turned off.
Step Procedure Points

m  Remove the front panel (2)
accordance with the
Removal Procedure for
Outside Panels.

Remove the propeller fan

1 | Unscrew the four screws
that fix the air discharge
grille and disengage the
four hooks at the top and
bottom of the grille, and

then remove this air dis-
charge grille.

2 | Unfasten the fan lock nut
that fixes the propeller
fan.

Remove the fan motor

m  Remove the front panel (1)
accordance with the
Removal Procedure for
Outside Panels.

1 | Remove the connector
(X206A, X207A) for fan
motor from the PC board.

2 | Cut the cable tie of lead
wires (located on the
reverse side of the stop
valve mounting plate).

3 | Pull out the lead wires
through the opening of
the partition panel, and
then unclamp the three
clamps. (Note that the
partition plate has three
hooks.)

4 | Unfastening the four lock
from the fan motor, ena-
bles the removal of this
motor.

Hooks

Fan
motor

Fan lock nut

Discharge grille

Front panel (1) )

Upper motor
connector (red)

Lower motor
connector (white)

Clamps (3 pcs.)

—__ Stop valve
‘ mounting plate
Opening of

5 partition panel

In order to disconnect the
connector, do not pull the lead
wire. Hold the connector part
and then push the hooks.

S

Lead wire Propeller fan

Cautions in mounting the
motor

Be sure to fix the motor lead
wire with a clamp. Not heeding
this caution will cause the
entanglement of the lead wire
around the fan, which will
result in damage to the fan.

Part 5 — Maintenance and Disassembly
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24 Removal of Switch Box

Procedure Warning! Be sure to commence the disassembling work after 10 minutes or more elapsed from all
power supplies have been turned off.

Step Procedure Points

m  Remove the front panel (2)
accordance with the
Removal Procedure for
Outside Panels.

1 | Disconnect each connec-
tor on the PC board.

(Refer to the Points col-
umn.)

2 | Remove the two Faston
terminals. After that,
unscrew the three
screws that fix the reac-
tor, and then remove the
reactor.

3 | Cut the clamp.

4 | Remove the clamp of the
pressure sensor lead
wire.

5 | Cut the clamp of the out-
door air temperature
thermistor.

6 |Disconnect a set of lead
wires together from the
clamp.

7 | Remove the terminal
cover, and then discon-
nect the three lead wires
from the terminal block
for the compressor.

8 | Unscrew the two screws
that fix the terminal
block.

9 | Disengage the three
hooks, and then pull out
the switch box upward.

(>Screws fixing
the reactor
Cable tie
(outdoor air
temperature
thermistor)
Pressure
Asetof I~ sensor lead
lead wires wire
Clamp
Screws fixing
the terminal —=—1 111"
block
=~
Terminal

cover

™~

i

([

m [f the top panel cannot be
removed

Even though workability is
degraded, it is possible to pull the
switch box to the front without
removing the top panel.

m  The figure below shows
connectors to be
disconnected.

Upper fan Lower fan
motor [X106A] motor [X107A]
17 y

ANE s

Electronic expansion
valve [X21A]

Liquid pipe
thermistor [X13A]

[X12A]

L ARERE
Four way

valve [X25A] Crankcase
heater [X28A]

m  Precaution for mounting the
pressure sensor

¥

To prevent the lead wire from
hanging over the PC board, hook
the lead wire of 160 to 170 mm in
length from the front end of the
connector on the clamp.

5-8
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Removal procedure: outdoor unit ERHQ011~016BAV3

25 Removal of PC Board

Procedure Warning! Be sure to commence the disassembling work after 10 minutes or more elapsed from all
power supplies have been turned off.

Step I Procedure Points

Remove the top panel and
the front panel (2)
accordance with the
Removal Procedure for
Outside Panels.

Remove the PC board (A2P)

1

Disconnect the connec-
tor (X205A) from the PC
board.

While pressing the two
hooks, remove the PC
board (A2P).

Remove the PC board (A1P)

Remove the switch box
accordance with the
Removal procedure for the
switch box.

1

Remove the clamp from
the compressor harness.

Press the hooks to
remove the terminal
block.

Cut the two clamps (A).

Extend the hooks, and
then remove the support
leg of the cover of electri-
cal components.

Disengage the three
hooks on the left side,
and then while pushing
down the two hooks on
the right side, remove the
whole cover of the elec-
tric components.

Cut the clamps (B).

Disconnect the connec-
tor listed in point column.

Remove the PC board
(A1P) together with the
radiating fin.

C t 2
onnector Y
PC board % = ‘

(A2P)

Tab of cover
of electric
components

Tab of cover
of electric
components

Compressor
harness

Support leg of
cover of electric

Terminal block Tab of terminal  components
block mounting
section
Fin thermistor Clamp (B)

(X111A)

Compressor
(X102A)

//
)

i

) Hooks

=
——

7TReactor (P1)
74
g

Power supply
cable (X1A)

Indoor-Outdoor
connection cable
(X803A)

Reactor (P2)

Ground cable (E1)

m  Connectors used on the PC
board

* Compressor (X102A)

* Ground cable (E1)

* Reactors (P1 and P2)

* Power supply cable (X1A)

* Indoor-Outdoor connection
cable (X803A)

Part 5 — Maintenance and Disassembly
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ESIE12-02

2.6 Removal of Pressure Sensor, Electronic Expansion Valve, and Others

Procedure Warning! Be sure to commence the disassembling work after 10 minutes or more elapsed from all
power supplies have been turned off.

Step Procedure Points

= Remove the top panel and
the front panel (2)
accordance with the
Removal Procedure for
Outside Panels.

1 Remove the pressure
sensor

1 | Disconnect the pressure
sensor connector
(X17A).

2 | Use two spanners to
remove the pressure
Sensor.

2 Remove the electronic
expansion valve.

1 | Disconnect the electronic
expansion valve connec-
tor (X21A).

2 | Pull out the coil for the
electronic expansion
valve coil upward.

3 | Remove brazing from the
two places, and then
remove the electronic
expansion valve.

o@‘\:\\

<O
e

Brazing

7N / expantion
valve

Coil for
electronic

Electronic
expantion valve

m Before removing the electronic
expansion valve, be sure to
recover the refrigerant.

Precaution for mounting the coil
for the electronic expansion valve

¥

Align the dimple of the electronic
expansion valve and the stopper
of the coil for the electronic
expansion valve, and then push
them in until you hear them click.

Stopper

Dimple

Part 5 — Maintenance and Disassembly



ESIE12-02 Removal procedure: outdoor unit ERHQ011~016BAV3

2.7 Removal of Thermistor

Procedure Warning! Be sure to commence the disassembling work after 10 minutes or more elapsed from all
power supplies have been turned off.

Step Procedure Points

m  Remove the top panel and
the front panel (2) and side
panel accordance with the
Procedure for Outside
Panels.

1 | Pull out the outdoor air
temperature thermistor to
the front, and then slide
this thermistor to the right
to remove it.

2 | Pinch the mounting
spring that fixes the dis-
charge pipe thermistor to
pull out this thermistor.

3 | Press the fixing section
of the suction pipe ther-
mistor to pull out this
thermistor.

Thermistor

Intermediate heat
exchanger thermistor (R5T)

4 | Pull the fixing bracket of
the heat exchanger’s dis-
tribution pipe thermistor
to the front, and then
remove this thermistor.

Liquid pipe thermistor

5 | Press the fixing section
of the heat exchanger’s
intermediate temperature

. X Heat exchanger distribution
thermistor to pull out this pipe thermistor (R4T)

thermistor.

*

1
6 | Press the fixing section
of the liquid pipe thermis-
tor to pull out this ther-
mistor.

The heat exchanger’s distribution pipe thermistor, heat
exchanger’s intermediate temperature thermistor, and
liquid pipe thermistor are jointed together with a single
connector. Consequently, these three thermistors
should be replaced at the same time.
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2.8 Removal of Four Way Valve

Procedure Warning! Be sure to commence the disassembling work after 10 minutes or more elapsed from all
power supplies have been turned off.

Step Procedure Points

m  Recover the refrigerant. m  Be sure to remove the four way

According to the procedure
for the removal related to
the outside panel, remove
the front panel (2) and the
side panel.

According to the procedure
for the removal of switch

box, remove the switch box.

valve only after the refrigerant
is completely recovered.

1 | Unscrew the one screw
that fixes the coil for the Brazing
four way valve, and then
remove this coil.

\

2 |Remove brazing from the /( Fourway valve | To prevent the four way valve
four places, and then { Coil for four from exceeding a temperature
remove the four way A, Way valve of 120°C, conduct brazing
valve. Brazing work while cooling the valve
(Refer to point column.) with wet cloths or else.

Screw
5-12 Part 5 — Maintenance and Disassembly
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2.9 Removal of Compressor
Procedure Warning! Be sure to commence the disassembling work after 10 minutes or more elapsed from all
power supplies have been turned off.
Step Procedure Points
m  Recover the refrigerant. m  Be sure to remove the
(Refer to point column.) compressor only after the
= Remove the front panel (2) :efrlgerrar:jt is completely
and the front piping cover Stop valve ecovered.
bracket. =/ rr:otunting .
piate m  Terminal block

1 | Unscrew the five screws
that fix the stop valve
mounting plate, and then

Y
]

remove this mounting String et ﬁw (blue)
plate. Casoi §> )
| |1 Gas piping U (red) [
7 I &
L+ Liquid piping .

2 | Remove the gas piping Terminal cover | 413 \\, V (white)

and the liquid piping. '

s 1{3 sl

3 | Remove the compressor j 7

terminal cover. = Compressor

lead wire h

4 | Disconnect the lead

wires from the terminal

block.

5 |Loosen the two strings,
and then pull out the
sound insulation of the
compressor.

m  One out of the nuts that fix the
compressor is located outside
of the partition panel.

6 |Unfasten to remove the
three nuts that fix the
compressor. (Refer to
point column.) e
Cutting point
(suction pipe)
7 | Cut the suction pipe and
the discharge pipe using
a pipe cutter. (Refer to
point column.)

+ Brazing

m  Be sure to cut thee pipes by
using a pipe cutter before
disconnecting the brazed
sections of pipes. A sudden
disconnection of the brazed
sections can cause oil to catch
fire.

. Cutting point
8 | Remove brazing fromthe | (ischarge pipe)

three places. % “

9 | Lift to pull out the com-
pressor.

Insulation

Nuts fixing the compressor
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3 Removal procedure: indoor unit EKHVH(X)016*

3.1 What Is in This Chapter?

Introduction This chapter contains the following information:

m  Removal procedure: indoor unit

Overview This chapter contains the following topics:
Topic See page
3.2-Removal of the Outside Casing 5-16
3.3—-Removal of the Switch Box Cover 5-17
3.4-Removal of the PCB 5-18
3.5-Removal of the Switch Box 5-19
3.6—Removal of the Filter 5-20
3.7-Removal of the Flow Switch 5-21
3.8—-Removal of the Pump 5-23
3.9-Removal of the Expansion Vessel 5-24
3.10-Removal of the Backup Heater Kit 5-26
3.11-Removal of the 3-way Valve 5-27
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3.2 Removal of the Outside Casing

Warning Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.

Procedure

Step | Procedure Points

1 Remove two screws ! . X 1 screw location
from bottom. ﬂ@ —Aj D

2 Pull the casing forward.

3 Same actions needed
to remove the left and
right hand side cover.
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3.3 Removal of the Switch Box Cover

Warning Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.

Procedure
Step | Procedure Points
1 Remove the outside
casing as described in
the removal procedure
(2.2).
2 Remove four screws. T = s T 2 screw locations
° s | et SN P o
D—s ot
J
I i
’(:P\z o—r
Lz && -
3 Pull the switchbox cover
forward by using the 2
handles.
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ESIE12-02

34 Removal of the PCB
Warning Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.
Procedure
Step | Procedure Points
1 Remove the casing and
switch box cover as
described in removal
procedures (2.2) (2.3).
2 Disconnect all wires
connected to the PCB
board.
3 Unplug five spacers on the 3 spacer location
PCB board.
4 Slide the PCB forward to
take it out.
5-18 Part 5 — Maintenance and Disassembly
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3.5 Removal of the Switch Box

Warning Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.

Procedure

Step | Procedure Points

1 Remove the outside casing
as described in the removal o Ar(?'
procedure (2.2). W<l g —— ol

2 Remove two screws. _ 2 screw locations

3 Lift the switchbox up and @ — ° 3 lift and turn the
turn to the left by using the 2 | | T complete switch
handles. %}f ) box to the left

4 If electrical work or |
measurements are needed
inside the switch box, 3
remove the switchbox cover

as described in removal /2 :
procedure (2.3). ( | |

ga
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3.6 Removal of the Filter
Warning Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.
Procedure
Step | Procedure Points
1 Close the water shutoff
valves for entering and
leaving water.
2 Release the filter body Remark: When releasing the
using a wrench. body, water will drain by this
opening.
3 Loosen the filter and take
the filter out.

5-20
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3.7 Removal of the Flow Switch

Warning Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.

Procedure
Step | Procedure Points
1 Close the water shutoff 3 location of the 2 drain valves

valves as described in at the bottom of the hydro box
removal procedures (2.6).
Remark: The bottom plate of the

hydro box has no drain outlet.

2 Remove the casing and
switch box cover as
described in removal
procedures (2.2) (2.3).

3 Drain the water in hydro
box.

4 Turn the ring counter
clockwise to release the
flow switch.

5 Pull the flow switch
upward.

6 Disconnect the flow switch
connector from X4A.

7 Cut all straps retaining the

flow switch cable.

4 turning clockwise
5 move flow switch up

6 location of connector X4A

Part 5 — Maintenance and Disassembly 5-21



Removal procedure: indoor unit EKHVH(X)016*

ESIE12-02

Step

Procedure

Points

Reinstall.

Warning! When reinstalling the
flow switch, make sure that the
flow switch is installed in the
same position as before. Pay
attention that the bar on top of the
flow switch is parallel to the water
pipe, and the wire is to the front
side of the unit.
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3.8

Warning

Removal of the Pump

Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.

Procedure

Step

Procedure

Points

1

Close the water shutoff
valves as described in
removal procedure
(2.6).

Remove the casing and
switch box cover as
described in removal
procedures (2.2) (2.3) If
possible also remove
right side casing.

Drain the water as
described in removal
procedure (2.7).

Disconnect the cable
from the pump. Brown
cable on the pump relay
K4M, blue cable on
main terminal and earth
cable on switch box
back cover.

Cut all straps retaining
the pump cable.

Unscrew the 2 nuts
holding the pump and
remove the pump.

Remove the pump.

N

\\"‘i‘

6 locations of the two screw nuts

Part 5 — Maintenance and Disassembly
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3.9

Warning

Removal of the Expansion Vessel

Be sure to commence the disassembling work after 10 minutes or more elapsed after all power

supplies have been turned off.

Procedure

Step

Procedure

Points

1

Close the water shutoff
valves as described in
removal procedure
(2.6).

Remove the casing and
switch box as described
in removal procedures
(2.2) (2.5) If possible
also remove left side
casing.

Drain all water as
described in removal
procedure (2.7).

Unscrew the nuts of the
connection pipe.

Unscrew two screws
inside the switch box
fixing the expansion
vessel holder.

Remove the expansion
vessel fixation holder.

Remove the expansion
vessel.

()]
A
71
|

4 nut of connection pipe

5 location of two screws

6 no obstruction above expansion
vessel

5-24

Part 5 — Maintenance and Disassembly



ESIE12-02 Removal procedure: indoor unit EKHVH(X)016*

Step | Procedure Points

7 lift up and remove to the front or
left side
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3.10 Removal of the Backup Heater Kit

Warning Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.

Procedure
Step | Procedure Points
1 Remove the expansion

vessels as described in
removal procedure (2.9).

2 Unscrew the two | F g g 2 screw location
connection nuts of the ot 1] o
backup heater. 9
3 Remove the Backup 5 =
heater.
. AN
¢ )
sl ] ﬂﬂ
= ; L
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3.11  Removal of the 3-way Valve

Warning Be sure to commence the disassembling work after 10 minutes or more elapsed after all power
supplies have been turned off.

Procedure
Step | Procedure Points
1 Close the water shutoff

valves as described in
removal procedure (2.6).

2 Remove the casing and
switch box as described
in removal procedures
(2.2) (2.5).

5 location of 8-9-10 on terminal
X2M

3 Drain all water as
described in removal
procedure (2.7).

4 Remove all the tie wraps
on the 3-way valve cable.

5 Disconnect the wire
8-9-10 on Terminal X2M
in the switch box. To open
switch box cover, check
removal procedure (2.3).

6 Remove the piping
clamps.
7 Disconnect the leaving
water DHW pipe.
8 Disconnect the elbow 6 three piping clamps

pipe for leaving water
pipe. If needed remove
also an extra clamp.

9 Remove the 3-way valve.
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Step

Procedure

Points

7 disconnect leaving water
DHW pipe

8 remove elbow pipe

8’ location of extra clamp

9 to remove pull 3-way up

5-28

Part 5 — Maintenance and Disassembly



ESIE12-02

Index

Numerics

TH o 3-47
B0 3-46
B 3-46
BF o 3-51
BH . o 3-50

G0 ot 3-55
G 3-46
Check

Check for Excessive Refrigerant Charging. . . .. ... i 3-122

Check for Factors Causing Wet Operation . . .......... ... ... 3-123
check

thermistor resistance (NO. 04). . . . .. .. 3-114
checking

clogged POINES. . . ..ot e 3-118

EXPANSION VAIVE . . . ot 3-111

fan speed pUISE. . . ... .o 3-119

installation condition . . ... ... .. .. 3-110

POWET traNSISIOr. . . . . ottt 3-120

thermistors . .. .. 3-112
components

functional diagrams. . . ... .. 1-41

PCB layout . . ..o 1-87

11 o] 1T 1-49

switch box layout. . . ... 1-61

WINNG diagrams . . . . ..o e e 1-67
control

outdoor unitfan speed . . ... ... .. 2-61

D

diameters, pipe CONNECHIONS . . . . ... . 1-47
dimensions
EKHVX016B*** & EKHVHO16B ™ . . . . e 1-9
ERHQOTT1~018BAV S . .. e e 1-4
Discharge Pipe Temperature Control . . .. ... ... e 2-49
Discharge Pipe Temperature Protection Control. . .. ....... ... .. . . . i 2-60

B 3-58
B3 3-59
B4 3-61
G 3-64

Index i



ESIE12-02

BT 3-66
B 3-69
EC o 3-56
EEPROM . . . 3-44
electrical specifications . . . ... ... . 1-27
error codes

Y ArO-DOX. . . o 3-43

oUtdOOr UNItS . . . .o 3-57

system malfunctions . . ... ... . . 3-95
evaluation

abnormal high pressure. . ... ... e 3-116

abnormal IoW PressuUre . . ... ..t e e 3-117
Expansion Valve Control at Startup. . . .. .. .. . 2-58

B 3-72
fault-diagnosis by remote controller. . . . ... ... 3-27
fault-diagnosis manual resetinthe memory . ... . . . . 3-28
functional diagrams
complete SYStem . . ... 1-42, 1-44
electrical connection diagram . . . ... ... .. 1-46

G

General Expansion Valve Control . . ... ... e 2-59
General Frequency Control . . . .. .. ..o 2-44

H o e 3-74
HC 3-46
High Pressure Protection Control .. . ... .. 2-48

installation space

EKHVH(X) O 8B . . . 1-23
ERHQOT1~016BAV 3 W™ L e e e 1-20
ERLQOT1~018CAV3/W L . . o ottt e e e e e e e 1-22
Inverter Cooling Fin Temperature Control. . .. ... .. e 2-53
L
L 3-79
L . 3-81
LS e 3-83
L. ot 3-85
L. 3-87
L o 3-89
locating
functional diagrams . . . . ... . 1-41
PCB layoul. . . . .o 1-87
PIPING .« o et 1-49
switch box layout. . . . ... e 1-61
WINNG diagrams . . . .. oo e 1-67
M
MaINTENANCE . . . .. 5-4

Index



ESIE12-02

(0

Oil Recovery Operation. . . ... ..ottt e e e e 2-56
operation

IS L 1-24
Operation RaNge. . . . ..ot 4-66, 4-68, 4-70
OPEratioN FANGE . . . . o ottt e e 4-65
Outdoor Unit Fan Speed Control. . . ... ... e e e 2-62
outlook

EKHVX016B*** & EKHVHO16B ™ . . . .. e 1-9

ERHQOTT1~016BAV S . .. o e 14

Pl 3-91
P 3-92
PCB layout . . . oo 1-87
physical Imitations . ... ... ... e 1-24
piping
ERHVH X) 016 . 1-56
EKSOLHTBUT . . 1-58
ERHQOT1~016BAVS . .. o 1-50
ERHQOTT1~016BAWI(8) . . . . oottt e e e e e e 1-52
ERLQOTI~016CA(V3/W ) .t e e e e 1-54
P 3-93
Pressure Difference Control . . .. .. ... 2-54
procedure of self-diagnosis by remote controller ... ....... ... .. . . . .. .. 3-26
Protection Control by Overall Current. . . ... ... e 2-52

R

Refrigerant Cylinders. . . .. .. ..o e i—ix
Refrigerant RAT0A. . . . oo e i—Vii
regulating functions
EXPANSION VaIVE . . .o e e 2-57
FrEQUENCY . . oo 2-41
removal
B-WaAY ValVe . . o 5-27
backup heater Kit. . .. ... . . 5-26
EXPaANSION VESSEL. . . .o e e 5-24
1T 5-20
flow SWItCh. . . .o 5-21
OUESIAE CaSING . .« o . ottt e 5-16
P OB . o 5-18
PUMID . o et e e 5-23
SWItCh DOX COVEr . . . oo 5-17
SWItCh DOX . . o o 5-19

S

Safety Cautions. . . .. ..o i—ii
service space

ERKHVH(X)0T0B ™ . 1-23

ERHQOT1~016BAV 3 W™ . 1-20

ERLQOTI~016CAV 3/ VT L e e e 1-22
SEIVICE TOOIS. . . .ottt i—X
SPECIHICAtIONS. . . . .o 1-27
Starting Frequency Control . . . ... .. . 2-42
Suction Pipe Superheat Protection Control (HeatingMode). . .......... ... .. ... .. .. ... ..... 2-50
SWItCH DOXES . . . o 1-61

Index



ESIE12-02

T

Tank Thermistor SENSOr . . . .. ..o 3-25
technical specifications . . . ... ... . e 1-27
thermistors

CheCKINg . . .o 3-112
troubleshooting

additional Checks. . . . ... . e 3-109

Lo =T 0= = | 3-3

UD e 3-96
U2 3-98
U e 3-100
Ud e 3-101
U 3-105
UA 3-106
UF e 3-103

Index



	1 Introduction
	1.2 Safety Cautions
	1.3 Precautions on handling new refrigerants

	Part 1 System Outline
	1 General Outline: Altherma
	1.2 ERHQ011~016BAV3: Outlook and Dimensions
	1.3 ERLQ011~016BAW1: Outlook and Dimensions
	1.4 ERLQ011~016CAV3: Outlook and Dimensions
	1.5 ERLQ011~016CAW1: Outlook and Dimensions
	1.6 EKHVX016B*** & EKHVH016B***: Outlook and Dimensions
	1.7 EKSOLHT: Outlook Drawing
	1.8 EKSOLHTU: Outlook Drawing
	1.9 EKHTS 200/260 AC
	1.10 EKHTSU 200/260 AC
	1.11 EKRTR / EKRTW: Outlook and Dimensions
	1.12 ERHQ011~016BAV3*/W1*: Installation and Service Space
	1.13 ERLQ011~016CAV3/W1: Installation and Service Space
	1.14 EKHVH(X)016B***: Installation and Service Space
	1.15 Physical Limitations and Limits of Operation
	1.16 EKHBDP - Drainpan Kit Necessity

	2 Specifications
	2.2 Technical and Electrical Specifications for ERHQ011~016BAV3
	2.3 Technical and Electrical Specifications for ER(L\H)Q011~016BAW1
	2.4 Technical and Electrical Specifications for EKHVH016BB*** & EKHVX016BB***
	2.5 Technical and Electrical Specifications for EKSOLHT
	2.6 Technical and Electrical Specifications for EKRTW / EKRTR

	3 Functional Diagrams
	3.2 Complete System (ERHQ011~016BAV3 + EKHBH/X016BB*** + EKHWS)
	3.3 Complete System (ERLQ011~016C* + EKHVH/X016BB*** + EKHTS*AC)
	3.4 Electrical Connection Diagram
	3.5 Pipe Connection Diameters

	4 Piping Diagrams
	4.2 Piping Diagram for ERHQ011~016BAV3
	4.3 Piping Diagram for ERHQ011~016BAW1(8)
	4.4 Piping Diagram for ERLQ011~016CA(V3/W1)
	4.5 Piping Diagram for EKHVH(X)016***
	4.6 Piping Diagram for EKSOLHTBU1*

	5 Switch Box Layout
	5.2 Switch Box Layout for ERHQ011~016BAV3
	5.3 Switch Box Layout for ERHQ011~016BAW1
	5.4 Switch Box Layout for EKHVH(X)016*

	6 Wiring Diagrams
	6.2 Wiring Diagram for EKHV(H\X)016BB6V3
	6.3 Wiring Diagram for EKHVH(X)016BB6WN/9WN
	6.4 Wiring Diagram for ERHQ011~016BAV3
	6.5 Wiring Diagram for ERLQ011~016BAV3
	6.6 Wiring Diagram for ERLQ011~016CAV3
	6.7 Wiring Diagram for ERHQ011~016BAW1
	6.8 Wiring Diagram for ERLQ011~016BAW1
	6.9 Wiring Diagram for ERLQ011~016CAW1
	6.10 Wiring Diagram for EKSOLHTBV1 + EKHTS(U)*AC
	6.11 Wiring Diagram for EKRTR / EKRTW

	7 PCB Layout
	7.2 PCB Layout for ERHQ011~016BAV3 / ERLQ011~016BAV3
	7.3 PCB Layout for ERLQ011~016CAV3
	7.4 PCB Layout for ERHQ011~016BAW1 / ERLQ011~016BAW1
	7.5 PCB Layout for ERLQ011~016CAW1
	7.6 PCB Layout for EKHVH(X)016*


	Part 2 Functional Description
	1 General Functionality
	1.2 Function of Thermistors
	1.3 Forced Operating Mode (Emergency Operation)
	1.4 Simulated Operation Function
	1.5 Restart Standby
	1.6 Automatic Restart
	1.7 Forced Thermostat OFF
	1.8 Test Run Control
	1.9 4-way Valve Control
	1.10 Pump Down And Forced Defrost Operation
	1.11 Defrost Operation
	1.12 Freeze Prevention Function
	1.13 Crankcase Heater Control
	1.14 Benefit kWh Rate Power Supply

	2 Hydro-box Functional Concept
	2.2 Hydro-box Pump Blockage Prevention Control
	2.3 Hydro-box Pump Operation Control
	2.4 Defrost control
	2.5 Cooling operation
	2.6 Heating operation
	2.7 H/P hot water heating operation
	2.8 H/P hot water heating priority function
	2.9 Booster heater operation
	2.10 Backup heater operation
	2.11 Emergency operation

	3 Outdoor Unit Functional Concept
	3.2 Function Outline
	3.3 Frequency Regulating Functions
	3.4 Expansion Valve Regulating Functions
	3.5 Outdoor Unit Fan Speed Control


	Part 3 Troubleshooting
	1 Troubleshooting
	1.2 General Troubleshooting Flowchart
	1.3 Overview of General Problems
	1.4 Procedure of Self-Diagnosis by Remote Controller
	1.5 Fault-diagnosis by Remote Controller
	1.6 Fault-diagnosis manual reset in the memory
	1.7 Fault Diagnosis by LED
	1.8 Overview of Error Codes
	1.9 Overview of the Outdoor Safety Devices
	1.10 Overview of the Hydro-box Safety Devices

	2 Error Codes: Hydro-box
	2.2 “A1” Malfunctioning Hydro-box PCB
	2.3 “A5” Freeze-up Protection Control
	2.4 “C4, 81, 80, HC” Thermistor or Related Abnormality (Hydro-box)
	2.5 “7H” Hydro-box: Flowswitch Error
	2.6 “8H” Hydro-box: Outlet water temperature too high (> 65°C)
	2.7 “8F” Outlet water temperature too high (> 75°C) during domestic hot water production
	2.8 “AA” Hydro-box: Open thermal protector / fuse of backup heater
	2.9 “AC” Hydro-box: Open thermal protector / fuse of booster heater
	2.10 “C0” Hydro-box: Flow switch failure
	2.11 “EC” Hydro-box: Domestic hot water tank temperature too high (> 89°C)

	3 Error Codes: Outdoor Units
	3.2 “E1” Outdoor Unit PCB Abnormality
	3.3 “E3”Abnormal High Pressure (Detected by the HPS)
	3.4 “E4” Actuation of Low Pressure Sensor
	3.5 “E5” Compressor Motor Lock
	3.6 “E7” Malfunction of Outdoor Unit Fan Motor
	3.7 “E9” Malfunction of Electronic Expansion Valve
	3.8 “F3” Malfunctioning in Discharge Pipe Temperature
	3.9 “H3” Malfunctioning HPS System
	3.10 “H9, J3, J5, J6, J7, J8” Thermistor or Related Abnormality (Outdoor Unit)
	3.11 “J1” Malfunction of Pressure Sensor
	3.12 “L1” Faulty Outdoor PC Board
	3.13 “L4” Radiation Fin Temperature Increased
	3.14 “L5” DC Output Overcurrent (Instantaneous)
	3.15 “L8” DC Output Overcurrent (Instantaneous)
	3.16 “L9” Stall Prevention (Time Lag)
	3.17 “LC” Malfunction of Transmission system (Between Control PCB and Inverter PCB)
	3.18 “P1” Open Phase or Power Supply Voltage Imbalance
	3.19 “P4” Malfunction of Radiator Fin Temperature Thermistor
	3.20 “PJ” Malfunction of Radiator Fin Temperature Thermistor

	4 Error Codes: System Malfunctions
	4.2 “U0” Gas Shortage (Malfunction)
	4.3 “U2” Abnormal Power Supply Voltage
	4.4 “U3” Underfloor heating screed dry-out failure
	4.5 “U4”, “UF” Malfunction of Transmission between Hydro-box and Outdoor Unit
	4.6 “UF” Malfunction of Transmission between Hydro-box and Outdoor Unit or Gas Shortage
	4.7 “U5” Malfunction of Transmission between Hydro-box and Remote Controller
	4.8 “UA” Malfunctioning Field Setting Switch

	5 Additional Checks for Troubleshooting
	5.2 Check No.1 - Outdoor unit: Checking the Installation Condition
	5.3 Check No.2 - Outdoor Unit: Checking the Expansion Valve
	5.4 Check No.3 - Checking the Thermistors
	5.5 Check No.4 - Resistance Conversion Table (Ambient, Coil, Fin)
	5.6 Check No.5 - Resistance Conversion Table (Discharge Pipe Sensor)
	5.7 Check No.6 - Evaluation of Abnormal High Pressure
	5.8 Check No.7 - Evaluation of Abnormal Low Pressure
	5.9 Check No.8 - Clogged Points
	5.10 Check No.10 - Outdoor unit: Fan Speed Pulse
	5.11 Check No.11 - Outdoor unit: Check for Power Transistor
	5.12 Check No.13 - Check for Inadequate Refrigerant
	5.13 Check No.14 - Check for Excessive Refrigerant Charging
	5.14 Check No.15 - Check for Factors Causing Wet Operation


	Part 4 Commissioning and Test Run
	1 Pre-Test Run Checks
	1.2 Checks before Test Run
	1.3 Test Run Operation (Manual)

	2 Field settings
	2.2 Operation of the User interface Inspection / Test Operation Button
	2.3 Overview of the Field Settings of the Hydro-box
	2.4 Overview of the Field Setting on the Outdoor Unit

	3 Test Run and Operation Data
	3.2 Operation Range ERHQ011~016*V3
	3.3 Operation Range ERHQ011~016*W1
	3.4 Operation Range ERLQ011~016CAV3 & ERLQ011~016CAW1
	3.5 External Static Pressure


	Part 5 Maintenance and Disassembly
	1 Maintenance
	1.2 Maintenance

	2 Removal procedure: outdoor unit ERHQ011~016BAV3
	2.2 Removal of Outside Panels
	2.3 Removal of Propeller Fan and Fan Motor
	2.4 Removal of Switch Box
	2.5 Removal of PC Board
	2.6 Removal of Pressure Sensor, Electronic Expansion Valve, and Others
	2.7 Removal of Thermistor
	2.8 Removal of Four Way Valve
	2.9 Removal of Compressor

	3 Removal procedure: indoor unit EKHVH(X)016*
	3.2 Removal of the Outside Casing
	3.3 Removal of the Switch Box Cover
	3.4 Removal of the PCB
	3.5 Removal of the Switch Box
	3.6 Removal of the Filter
	3.7 Removal of the Flow Switch
	3.8 Removal of the Pump
	3.9 Removal of the Expansion Vessel
	3.10 Removal of the Backup Heater Kit
	3.11 Removal of the 3-way Valve



