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Compatibility with previous models
This model Previous models
Function Overview ESA30EH2-25 | ESA30EH-25 ESA30E-25
- - /E | /C | /B | /A ]/
Spacfe Heating weekly timer Weekl.y timer for heating 0 o X X X X X
heating operation
Weekly timer with HW
. o o X X X X X
temperature setting
Water | Weekly timer X X o X X X X
heating |User setting memory o o} X X X X X
Anti-legionella control o1 o o) X X X X
Return hot water control ¢} X X X X X X
Usage setting function to
Application setting accompany the added ¢} ¢} X X X X X
heating operation
General PrioFity setting of space
. . heating and water heating
Priority setting . o e) X X X X X
function to accompany the
added heating operation
Silent mode o) X X X X X X

Connectibility of remote control
Due to differences in communication specifications, the combination of remote control and heat pump unit is limited as

shown in the table below.

Connectibility of remote control and heat pump unit

Heat pump unit

ESA30EH2-25 | ESA30EH-25 ESA30E-25
RC-QI1EH2 o o2 X
Remote
control RC-QIEH x © *
RC-Q1E X X ¢}
(Notes)

1. Function available on RC-Q1EH2

2. Some functions will show as invalid when connected to ESA30EH-25

_3_
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1. GENERAL DESCRIPTION

1.1 Mechanism of CO:2 heat pump water heater for commercial use

» The CO2 heat pump water heater for commercial use is a water hater that is composed of a heat pump unit with natural
refrigerant such as CO2 which can produce hot sanitary water with heat pump technology and a hot water storage unit which
can store hot water. A touch panel type remote control applied to this heat pump water heater can control up to 16 units of
heat pump units.

» The way to produce hot water with this heat pump water heater is that the heat energy retrieved from the outdoor air

through the air to refrigerant heat exchanger of heat pump unit heats up the refrigerant and such refrigerant is increased its
temperature and its pressure much higher through the compressor and is transferred to the gas cooler (the refrigerant to water
heat exchanger). In the gas cooler, the refrigerant releases its heat to increase the water temperature and is returned to the air
to refrigerant heat exchanger after depressurized through expansion valve in order to evaporate easily.
On the other hand, the water stored in the hot water storage unit is circulated by the water circulation pump to the heat pump
unit through the connection pipe between the hot water storage unit and the heat pump unit. In the gas cooler, the water
exchanges the heat from the high temperature refrigerant and is heated up to higher temperature. Such hot water is returned
to the hot water storage unit and stored in the hot water storage unit.

The hot water in the hot water storage unit is distributed to the end of hot water supply system for utilizing.

* The power actually consumed is the power supplied to the compressor, fan and water circulation pump only. However the
total energy added to produce hot water is the power actually consumed and the heat retrieved from the outdoor air so that
the consumed energy efficiency (COP=Coefficient of Performance) can be more than 1 (one). In other words, this system
allows very high efficiency operation. As for this unit, the nominal COP can achieve 4.3 under the condition of outdoor air
temperature 16C DB/12°C WB, water inlet temperature 17°C and water outlet temperature 65T

* This heat pump water heater does not need any acceptance of notification by local authority due to exempt of regulation.

a - Gas cooler = E
(for heating . -

Compressor water)

Supply
hot water

Retrieve | ) a
heat from G@ '
the air yele _— |
"’_:_:_" il | — Feed

Heat exchanger n - water
3 Expansmn Water Circulation
(cooled by air) VaIvE pump
Heat pump water heater Hot water storage unit

<Merit of CO:; as refrigerant>

* The global warming potential (GWP)=1 (it is good for ecology)
*R410A : GWP=1975 (Based on Regulation (EC) No.842/2006)
« It has following advantage.
Hot water at 90°C can be produced efficiently.
The size of hot water cylinder can be minimized.
The storage of heat can be controlled by adjusting storage water temperature.
The hot water can be used for washing.
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1.2 As for hot water storage unit

Heat pump water heater can be connected to an unvented hot water storage cylinder and it is applicable to various type of hot

water supply system.

Unvented hot water storage cylinder

Operation
Hot water to top up
Water |:>

Hot water

k Water )

The storage cylinder is unvented and is pressurized by fully filled hot water.

What is the unvented hot water storage cylinder?

* The hot water can be supplied by the pressure in the cylinder.
« It is sanitary because the hot water is not exposed to the air.

» It is good for retaining heat

« It is good for supplying hot water to upper floors.

1.3 About ECO MODE

Q-ton provide "ECO MODE" for the solution of energy saving.

The hot water in the storage tank is used effectively to limit the time to start filling up.

This function can be canceled if it does not suit the user's condition.

This function is automatically canceled from next time, when fill up operation start after the HW lower amount limit is

reached.

How to cancel "ECO MODE"
Change software switch setting [P99] from "1" to "0".

How to change the lower HW amount limit
Change software switch setting [P07] to suitable value (%).

About the procedure of changing software switch setting, please see the “INSTALLATION MANUAL for DHW system”
8-(4).

e Operation image of ECO MODE

Set

amount \
€
>
1]
g | L\

Below the lower limit

% Lower

limit \ /

Top up operation will Top up operation can
start after 24 hours. start before 24 hours.

S ON
a2
5@
& & OFF — I
~ O

ON ECO MODE will

o =) be canceled.

o
2= oFF

24hour 24hour N 24hour
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1.5 Feature of natural refrigerant CO:2
(1) General characteristics

The general characteristics of CO: is as follows.

Under the atmospheric pressure, since COz is gaseous state and has following characteristics, be careful to handle it.

a) It is colorless and odorless gas, but when interacting with water, it produces mild acidity and irritating odor.

b) When dissolving it with water, it will be mild acidic and may cause metal to corrode.

c) It is heavier than air and remains on the floor in the unvented room.

d) In case of high density, it may have a risk for addiction or suffocation.

e¢) Carbon oxide gas is effective for fire extinction because of noncombustible and nonflammable gas.

f) Liquefied carbon oxide is ordinarily stored in the bomb at -20°C under the pressure of 2MPa. It is clear and colorless and

when releasing it into the air, it will be solid “Dry Ice Snow (frozen carbon oxide)” and CO: gas.

g) Solid carbon oxide is so called “Dry Ice” which is solidified “Dry Ice Snow” mentioned above. Since it has very low

temperature of -78.5C under the atmospheric pressure, it may have a risk for frostbite when touching it with one’s bare

hands. And if it gets into someone’s eye, it may have a risk for loss of one’s eyesight. Therefore when releasing it, espe-

cially be careful to handle it.

Table 1.1 General characteristics of CO:

Appearance

Gas:  Colorless

Liquid: Clear and Colorless

Solid: Milky white

If releasing the liquid CO: into the air, it will be a low-temperature solid.
(Dry Ice)

Smell

Odorless (When interacting with water, it produces mild acidity and
irritating odor.)

Absolute vapor pressure

1.967MPa (-20T)
3.485MPa (0C)
5.733MPa (20C)

Density of gas 1.977kg/m3 (0C, 0.1013MPa abs)
Since it is heavier than air, it remains on the floor or in the dimple.
Density of liquid 1.030kg/liter (-20C, 1.967MPa)
When varying to gas from liquid, it will expand its volume to roughly 500
times. (At purging to the air)
Density of solid 1.566kg/liter (-80C)
Solid CO2 (Dry Ice) has extremely low-temperature at -78.5C.
Flash point None
Ignition point None
Explosion characteristics None

Since it is noncombustible and nonflammable, it can be used as fire
extinguishing gas.

Solubility into water

1.713 literCO2/liter H20 (0C, 0.1013MPa abs)

1.194 literCO2/liter H20 (10C, 0.1013MPa abs)

0.878 literCO2/liter H20 (20C, 0.1013MPa abs)

CO:2 is easily dissolved into water and carbonic water can be made by
dissolving 1 liter of CO2 into 1 liter of water.

Others

The liquid CO: is subject to control by the High Pressure Gas Saving Act.
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CO: refrigerant is so called R744 and its physical property and saturated vapor pressure at each temperature are shown in

table 1.2.

For comparison purpose, it is shown in contrast with those of R410A refrigerant generally using for current air-conditioners.

Table 1.2 Physical property and saturated vapor pressure of refrigerant

Item CO2 (R744) R410A
R32/R125 (50/50%)
Composition CO2 Pseudo azeotropic
mixed refrigerant
Ozone Depletion Potential (ODP) 0 0
Global Warming Potential (GWP) 1 1975*1
20T 1.97 0.40
0T 3.49 0.80
Saturated vapor pressure o
(MPa absolute) 20C 373 .44
25C 6.40 1.65
30T 7.21 1.88
Boiling point (C) -78.4 -51.4
Critical temperature (C) 31.0 71.4
Critical pressure (MPa absolute) 7.38 4.90

*1 Based on Regulation (EC) No.842/2006

The feature of CO2 refrigerant is natural refrigerant and is the environment-friendly refrigerant whose ODP is 0 and GWP is as
low as 1. On the other hand, regarding R410A, its ODP is 0 but GWP is much higher than COz2. This point of R410A is inferior

to COa.

However the pressure of CO:2 refrigerant at normal temperature is as high as 6.4MPa that is about 4 times higher than
1.65MPa of R410A. And the critical point of CO: refrigerant is 31C or higher. Therefore even if increasing pressure, it has

a property not to be liquefied.

Above features are suitable for producing hot water by heating up water from low temperature to high temperature at once

and are utilized widely for this purpose.

The pressure of CO2 refrigerant at the temperature above the critical point is decided by the refrigerant temperature and

refrigerant charged amount to the heat pump unit and generally is 12 to 15MPa at the highest. Therefore the attention about

safety to high pressure is needed much more than that for R410A.
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(3) Handling precaution of CO: refrigerant
Regarding the safety considerations to high pressure, be careful not to give any damage on the refrigerant circuit piping of
heat pump water heater during servicing, and to purge a small amount of the refrigerant gradually by adjusting valve open-
ing properly to a place where there is no person. (See 4.1 (2) Method to purge CO2 refrigerant)
CO:z refrigerant itself is harmless, but if sucking the high concentration COz2 refrigerant, it may exert various influences on
the human body.

The influence on the human body exerted by the concentration of CO: gas in the atmosphere is shown in the table 1.3.

Table 1.3 The influence on the human body exerted by the concentration of CO2 gas in the atmosphere

Concentration of CO:2 gas
28 Influence on human body

(vol%)
0.036 Normal air
05 Long-term safety limit (Critical concentration by weighted time average calculated
’ with 8 hours of averaged permissible time)
It is still endurable for long term without any influence on workability and basic
1.5 physiological function, but it may exert influence on the metabolism of calcium and
phosphorus.
30 Workability comes down and alternation of physiological function will emerge as the
’ alternation on weight, blood pressure and heart rate.
4.0 Breathing becomes deeper and breathing rate is increased. It will be the state of

slightly gasping that is considerably discomfort feeling.

Breathing becomes difficult and it will be the state of heavily gasping that will be
5.0 unendurable for all persons and make them to feel nausea. Exposure for 30 minutes
results symptoms of poisoning.

It is the allowable limit. It will be the state of severely gasping and leads to

709 unconsciousness within about 15 minutes.
15 t0 20 It produces more serious symptoms, but it is not fatal within 1 hour.
25 t0 30 It produces slow respiration, blood pressure reduction, coma, loss of reflex action

and paralysis. It leads to death within a few hours.

As shown in the table 1.3, when the concentration of CO2 becomes 3% or more, it leads to the alternation of physi-
ological function and at 7 to 9% it leads to unconsciousness within about 15 minutes and at 25 to 30% it leads coma
and then to death. Therefore be careful for handling it.
Since CO:z refrigerant is heavier than air and is likely to remain at the lower place, when COz refrigerant may leak or is
released, be careful to work with taking a measure to prevent from remaining CO2 on the floor by ventilating or such
ways.
The emergent measures at following states are mentioned below.
a) When sucking high concentration CO2 gas.
Move the victim immediately to the place filled with fresh air and warm up him and keep him at rest.
If he is unconscious, loosen his clothing, clear his air way and give artificial respiration and then make him
received treatment by medical doctor promptly.
b) When liquid CO:z2 stays on the skin
In case of mild frostbite, it is OK to rub down the affected area. However in case of severe frostbite, warm up the
affected area with lukewarm water and wrap it with gauze softly and then make him received treatment by medi-
cal doctor promptly.
¢) When liquid CO2 gets into one’s eye

Flush the eye with freshwater immediately and then make him receive treatment by medical doctor promptly.



2. SPECIFICATIONS

2.1 Specifications of product
(1) Heat pump water heater

‘22 e HM-T-419

Model
ESA30EH2-25
Item
Power source — 3 Phase 380V+5%, 400V+5%, 415V+5%, 50/60Hz
Heating capacity kW 30.0
Operation to top up (Water amount) L/min 8.97
(In intermediate season)*! (Power consumption) kW 6.98
COP — 4.30
Heating capacity kW 30.0
Operation to top up (Water amount) L/min 5.06
(In cold season)*? (Power consumption) kW 10.73
COP — 2.80
Operating sound pressure (In intermediate season)*!- 3 dB(A) 58
Operating sound power (In intermediate season)*! dB(A) 70
Height mm 1690
Exterior dimensions Width mm 1350
Depth mm 720 + 35 (Water pipe connection)
Max A 21
Current -
Starting A 5
Unit weight kg 375 (During operation 385)
Color Stucco white (4.2 Y 7.5/1.1approx.)
TypexPcs. Hermetic inverter compressorx 1
Compressor -
Nominal output kW 6.4
. Type R744 (CO,)
Refrigerant
Charged amount kg 8.5
Refrigerant oil Type MAGS
Charged volume cc 1200
Crankcase heater W 20
for water pipe A 21x3
Anti-freezing heater for drain pan W 40%2
for drain hose A 16x3
Heat exchanger ,Air side Copper pipe straight fin type
Heat exchanger ,Water side Type Copper pipe coil, indirect heat exchanger
(Gas cooler) Possession quantity of water kg 10
Type Axial flow type (direct coupled motor)x2
OutputxPcs w 386%2
Fan - 3
Air volume m’/min 260
External static pressure Pa 50
TypexOutput Non-self-suction spiral type inverter pumpx95W
Water pump Materials contacting to water PPS, SUS 306
Actual pump head m (kPa) Sm(49kPa) @17L/min
Outdoor air temperature C -25 to+43
Usage temperature range Feed water inlet temperature C Top up 5-35,Warm up 35-63
Hot water outlet temperature C 60-90
Water pressure range KkPa 500 or lower (Keep ;vater pressure more than OkPa at the inlet of
eat pump water heater)
Defrost Hot gas type
Vibration and sound proofing devices Compressor ;placed on :s:;—é/iilzlrsz:c{:gorgbber and wrapped with
High pressure switch, over current protection,
Protection devices power transistor overheat protection and
anomalous high pressure protection
Feed water inlet Rc3/4 (Copper 20A)**
Pipe connection Hot water outlet Rc3/4 (Copper 20A)*¢
Drain water outlet Rc3/4 (Copper 20A)**
Earth leakage breaker 30A, 30mA, 0.1sec
Power cable size [J8mm’x4 (Length70m)
Electric wiring Molded-case circuit breaker Rated current 30A, switch capacity 30A
Grounding wire size M6
Remote control wire size 0.3mm” x2 cores shielding wire (MVVS)
Design pressure MPa High pressure; 14.0 Low pressure; 8.5

IP code

1P24

—_ 1() —_
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Performance of operation to top up in intermediate season shows the capacity measured under the conditions that outdoor
air temperature is 16°C DB/12°C WB, water inlet temperature is 17°C and hot water outlet temperature is 65°C .

. Performance of operation to top up in cold region shows the capacity measured under the conditions that outdoor air

temperature is -7°C DB/-8°C WB, water inlet temperature is 5°C and hot water outlet temperature is 90°C excluding
heater for anti-freezing water (191W).

. Operating sound shows a value measured at 1m in front of the unit and 1m above the floor in anechoic room where the

sound is resonated a little. Accordingly if the unit is installed on actual site, it is normal that the measured sound there is
higher than the value shown above, because it is influenced by surrounding noise and echo in the room.

. Pipe size 20A=DN20=20mm=3/4in
. The actual hot water outlet temperature may vary £3°C from target temperature according to the change of outdoor

air temperature and water inlet temperature And then if feed water inlet temperature is 30°C or higher and outdoor air
temperature is 25°C or higher, hot water outlet temperature may be controlled not to increase too high.

. Please use the clean water. The water quality should follow the standard which MTH specifies.If the water quality is out of

the standard, it may cause troubles such as scale buildup and/or corrosion.

. These articles mentioned above may vary without any notice according to the development status.
. Electrical installation work must be performed by an electrical installation service provider qualified by a power provider

of the country. Electrical installation work must be executed according to the technical standards and other regulations
applicable to electrical installations in the country.
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(b) List of setting functions
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Setting and display item

Detailed content

1. Remote control network

1

N

Multiple heat pump water heater control

Max. 16 sets of heat pump water heaters in one Superlink network can be
connected to one remote control and controlled by it.
Heat pump water heaters address needs to be set.

Main or Sub remote control setting

2 remote controls can be connected to one remote control network.
One of them is set "Main" and the other one is set "Sub".

2. TOP

~ N L B W N —

screen, switch operation

Menu Select the item of control, setting, confirm and etc. (See item 4 to 10)
Hot water temperature Set the temperature to top up and the temperature to keep warm

Hot water amount Set the hot water amount. (More/Usual/Less)

Hot water amount Display hot water amount of today and yesterday

Run/Pause switch Start operation or pause operation

Schedule setting switch Set schedule. See item 3 for details

Switch for operation to fill up Set hot water amount 100% and start operation to top up

3. Sche

Ju—

]

[5%]

S

W

N

dule and function settings

Setting of weekly schedule

Set the operation pattern for one week.

Set target hot water amount, time and temperature.

e[t is possible to set 8 operation patterns per day

o]t is possible to set time at 1 hour intervals.

o[t is possible to set all. (Week days/ Saturday & Sunday/All days)

Setting of annual operation pattern

Set the operation pattern on a weekly basis

o]t is possible to set the driving pattern every week.

e[t is possible to set the operation pattern up to one year ahead.
ot is possible to set setting as valid or invalid.

Setting of day off If setting off day, the operation of heat pump water heater to top up becomes
invalid.
o]t is possible to set off day in every week
e[t is possible to set off day for specific period of time
e[t is possible to set off day on specific day.
Setting of peak cut Reduce the power consumption by limiting the max. capacity.
Set the start/end time of peek-cut and the peak-cut %.
e[t is possible to set peek-cut for whole week.
e[t is possible to set max 4 patterns per day
o]t is possible to set time at 5 minutes intervals
e[t is possible to select the peak-out % from 0, 40, 60, 80%
o]t is possible to set setting as valid or invalid.
e[t is possible to set all. (Week days/ Saturday & Sunday/All days)
Setting of silent mode Reduce the noise level by limitting the max. frequency of compressor and fan.

Set the [Start time] and [End time] of the operation to limit the noise level.
e[t is possible to set 4 patterns per day.

Setting of Legionela mode

Prevents legionella by increasing tank temperature up to at least 70°C.

Set the [Starting date] and [Start time] and the frequency of legionella operation.
et is possible to set operation intervals. (Once/Every week/Every two week/Every month)
ot is possible to set setting as valid or invalid.

4. Initial settings

1

~N N L B W N

Clock setting Set or correct the current date and time
eln case of power failure within 80 hours, the clock runs by the built-in battery
for back-up.
Date and time display On/Off, 12H/24H or display position of AM/PM can be set
Contrast The contrast of LCD can be adjusted.
Backlight On/Off and lighting time of backlight can be set.
Controller sound On/Oft of beep sound at touch panel operation can be set
Priority setting It is possible to set the priority of HW/Heating.
Summer time Enable/Disable of summer time can be set.
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Setting and display item

Detailed content

5. Administrator settings

Administrator password is required

Ju—

Enable/Disable setting

ePermission/prohibition setting of the following operations can be set.
[Run/Pause], [Setting of HW temp.], [Change amount of top up],
[Manual operation to fill up], [Setting of schedule],
[Select the language], [Heating operation], [Heating set temp]

2|Night tariff setting In order to calculate the power consumption in day/night time, the time zone
applied night tariff can be set.

3|HP unit selection The heat pump water heater to be displayed on RC can be selected.

4|RC display setting R/C display setting can be set.
[Name of R/C], [Name of HP unit], [Defrost operation display],
[Status of HW amount], [HW amount display setting]

5|Step size of HW temperature Step size of HW temperature (at 5°C or 1°C intervals) can be set.

(Factory default is 5°C)

User environment

By selecting the operation pattern of typical business type, the detailed operation
pattern can be set easily.

Change administrator password

Administrator password can be changed

Operation lamp setting

It is possible to change the color of R/C lump.

Upper limit setting of HW temp.

Set the upper limit value for the hot water storage temperature.

Open tank information

Display the detection temperature of open tank temperature sensor.

Application setting

Application setting can be changed. (HW, Heating, HW &heating)

Cancel weekly schedule (HW)

This function is used when the HP unit is controlled by external control.

6. Instal

llation settings

Service password is required.

1

Installation date

If installation date is registered, next service date is displayed.

[N

Company information

Contact company can be registered on the remote control.
eName of contact company can be registered.
ePhone No. of contact company can be registered.

w

Test run

It is possible to start test run.

Primary setting of operation

It is possible to start [Primary setting of operation].

Water pump test run

It is possible to start [ Water pump test run].

Compressor Hz fixed operation

It is possible to operate at a fixed compressor Hz.

7. RC function settings

Service password is required.

1

Main/Sub of RC

Main or Sub remote control setting can be done.

[N

External input

When multiple heat pump water heaters are connected, the applicable range of
water heaters of CnT input signal can be set.

3

Auto-restart

Control contents after recovering from power failure can be set.

8. Service & maintenance

Service password is required.

1

No. display of unit

Max. 16 sets of heat pump water heaters can be connected to a remote control.
The connected heat pump water heaters can be checked.

NS}

Next service date

Next service date can be registered. On the service date, contact company is
displayed on RC.

3|Error display Up to 14 cases of error history (error code and date of occurrence) can be
displayed.
4|Save HP unit setting Setting contents of heat pump water heaters connected to the remote control can

be saved in remote control as backup.

W

Special setting

[CPU reset] [Restore of default setting] [Touch panel calibration]

N

System OFF

All heat pump water heaters in one system can be stopped.

~

Operation data

Status list of connected units and operation status of each unit can be checked.

9. Contact company

Contact company and phone No. are displayed.

10. Check of RC setting

Current setting list of RC and HP water heater can be checked.

11. Select the language

Select the language to be displayed on the R/C.
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(c) Setting method of remote control for heat pump water heater

[At the initial use]

1) After the completion of installation, check that the feed water is surely supplied to the hot water supply system firstly and then
turn the power ON.
After the completion of initial setting, TOP screen (Screen 1-1) is displayed on the remote control. 3 Operation mode is [Pause]
[Menu]—{Installation setting]—{Input the service password (9999)]—[Test run (Screen 1-2)]—[Water pump test run (Screen 1-3)]
From this screen please start test run of water pump.
Complement: The test run of water pump can be started from the control of heat pump water heater as well. Refer to user’s
manual for heat pump water heater for details.

[Screen 1-1] [Screen 1-2] [Screen 1-3]

Canteen
PH10:01 M) & i WATEr PUNP TEST Fun

Hir Primay setting of operation
Srart
: water PUNP test run f\(\ l

— s
Compressor Hz fixed cPeratmn& ?

RSB0

hen tapping [Etart], test run starts
By pushing [n/Pausel button, water punp
test run will finish.

: i Back Back
Tar the panel for chanze. Select the item |

[Caution 1]

If starting operation by pushing switch before the end of water pump test run, the heat pump water heater starts the

operation to top up in case that the current hot water amount is less than the set amount.

Since it may cause failure of heat pump water heater, do not start operation until completion of water pump test run.
2) When starting test run of water pump, the message of “In water pump check operation” is displayed on the TOP screen (Screen 2-1).

Purge air by operating test run of water pump.

Be sure to check the drain comes out by opening drain valve and air purge valve.
[Screen 2-1]

Canteen
PH10:01(Ned)

Hit

ﬁ‘

s 0%

Tar the panel for change.
3) After completing test run of water pump, stop test run of water pump.
If pushing switch on the panel of remote control to stop operation, the water pump test run is stopped. (Screen 3-1)
[Screen 3-1]

Cantezn
P00 140 @&

Hit

5

IECAR0%

Tar the panel for_chande

S O/
I_Ilﬂ?l_l
4) Start the “Primary setting of operation” of the heat pump water heater.

[Menu]—{Installation setting]—[Input the service password (9999)]—[Test run (Screen 4-1)]—[Primary setting of operation (Screen 4-2)]

According to these procedures, please start the primary setting of operation.

Complement: The primary setting of operation can be started from the control of heat pump water heater as well. Refer to user’s

manual for heat pump water heater for details.

[Screen 4-1] [Screen 4-2]

Primay setting of operation ﬂ;\ﬁ

iy
Water PUmP test run K 2

Compressor Hz fixed operation

Tap [start] makes primary operation start
dfrer 120 minutes, or by touching <0n/Pa
use> button, the prinary operation ends

Select the item Back | Back |




5) When starting the primary setting of operation, the message of “In Primary operation”
is displayed on the TOP screen (Screen 5-1).
When completing the primary setting of operation, the heat pump water heater is
stopped and the message of “In primary operation” is disappeared (Screen 1-1) .
Be sure to check the drain comes out by opening drain valve and air purge valve.
[Caution 2]
Since the heat pump unit is paused after the end of this operation, the heat pump
water heater does not start the operation to top up, even though the current hot water
amount is less than the set amount.
However, for anti-freezing of water in the pipe, water pump and compressor may start
operation.

6) After completion of primary setting of operation, set the necessary items with the remote
control and start operation of the heat pump water heater by pushing switch.
(Screen 3-1)

When the heat pump water heater is operating to top up, the message of “It is in
operation to top up” is displayed on the TOP screen (Screen 6-1).

Complement: As for the setting method by remote control, please refer to the next
item [Setting example] or user’s manual.

[Setting example]
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[Screen 5-1]

[Canteen
PHTC:0 1 (Mech
Hil
T 0

Tap the panel for change.

[Screen 6-1]

Canteen TP
P00 (M) B
HI temp. J[HW amount
gouB 100
a0 nﬂlll““lnnunnnuun
128

n to top up

Tap the panel for chanze.

[Setting method] and [Operation pattern of heat pump water heater] for following setting conditions are shown below.

(D The hot water temperature is 90°C

(2) The operation to fill up is done from 23:00 to 7:00 of off-peak rate period for business use.
(3 In order to store at least 30% of full hot water amount by 16:00, the setting of hot water amount is changed to 30% at 13:00.
(@ The peak-cut timer is set [10:00-13:00] for the operation to top up not to be done during peak-cut period.

(® Since Sunday is holiday, hot water is not used. (Setting of day off)

® In order to consume much more hot water on Saturday, the hot water amount shall be increased.

1) Setting method ( * Please see user’s manual for details)
The positions of buttons and switches are shown in the right figure.

The setting of above setting conditions (1) to (6) can be set by pushing the buttons ()

and switches shown in the right figure.
a) Set the hot water temperature at 90°C

(D When tapping the [HW temp.] button on the TOP screen, the [Setting of HW (6) 2 1 8

temp] menu screen is displayed. (Screen (D-1)

(2) When tapping [Setting temp to top up], [Setting temp to top up] screen is
displayed (Screen (1)-2).

(3) Set the hot water temperature by tapping [a][¥]buttons and tap button. (Screen
@©-2)

[Screen (D-1] [Screen (D-2]

il tenp.

Setting temp. to top up

Setting of H

A mmsyeism
[artesn ﬂ
PRI DIt o SEORCHTE
>
00
HE ant.

a0 tha paral for chanza

Q o/ -

. Zn—

Setting temp. t0 tOp Up

Setting temp. to keep warm K?

90 ¢

Back |

Select the item

Tap AV to set temp & tap [Set])



'22 ¢« HM-T-419

b) Set the time period for the operation to fill up

(D When pushing [Schedule setting] switch, [Setting of schedule] menu screen is displayed. (Screen (2)-1)
(2) When tapping [Setting of weekly operation pattern], the [Weekly timer] screen is displayed. Tap [All days| buttom. (Screen (2)-2)

The screen for confirming the set contents is displayed (Screen (2)-3)
<Complement> Select the day to be set from [Week days], [Sat, Sun|, [All days and [Each day] buttons.
Set all days from Monday to Friday
Set the days of Saturday and Sunday
Set all days from Monday to Sunday
Set each day

[Screen (2)-1] [Screen (2)-2] [Screen (2)-3]

Setting of schedule eekly schedule (HIY B edule (HIN

et weekly schedule (HID ] Select the day of the wesk All days

L? Tine HI anit. HI tenp.

Set weekly schedule (Heating) Q - " —
T — Sat, Sun 1 2200 1002 e
etting of dav o | 2] 000 1002

Setting of peak-cut 31 400 1002

Bl davs Each dav 4 200 10%

Back | \7 Back l Set ” Change ” Next ” Back ]

Select the iten. Select a lineand tap Changel.

Select the item.
(3) Change 22:00 of the set item 1 on [Screen (2)-3] to 23:00 in order to fill up hot water from 23:00 to 7:00.
When tapping the line of [1/22:00/100%], the column of set item 1 is highlighted in reverse. Tap button. (Screen (2)-4)

(4) [Hot water amount setting] screen is displayed.

For setting the time, tap button. (Screen (2)-5)
Since [Time setting] screen is displayed, tap [23:00] and tap button. (Screen (2)-6)

[Screen (2)-4] [Screen (2)-5] [Screen (2)-6]

edule (HID z b

e o
Tine Hil amt. HIl temp. —_— .

T 2200, | 100% e 2300 Ao
2| oool™  100% ¢
3] 400 ] 100 Set
4] 800 10% !
l Set ” Changw[ et ” Back ] Back

4 o ) Set Back. |
Select a lineand mhanse]. Tar &Wto set HY anount and tap [Setl Select the item.

(® [Hot water temperature setting] screen is displayed. Tap button. (No setting means that HP unit operates with the
same HW temperature the last action.)

(6) When tapping button, the screen for confirming the set contents is displayed. (Screen (2)-8)
In order to fill up hot water from 23:00 to 7:00, change 4:00 of the set item 3 to 7:00 like as item (3).

(D After changing the time, tap button on the screen for confirming the set contents. (Screen (2)-8)
Since the acknowledge screen for confirming all set contents is displayed, tap to save all settings. (Screen (2)-9)

[Screen (2)-8] [Screen (2)-9]

[Screen (2)-7]

Time HI amt. HIl temp.
1] 2300 100
21 000 100% Yes o
3 700 100 Qo
41 B0 10%

l Set /{\\5[ Chanze ” Mext ” Back I Back |

Select }‘LM gand tap [Changel.
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c) Set the hot water amount
(D Carry out the same procedure as [(2)-(D and (2)] and display the screen for confirming the set contents. (Screen (2)-3)
When tapping button, the screen for confirming the set content of next time period. (Screen (3)-1)
(2) Change the setting of hot water amount at 13:00 to 30% in order to top up to 30% of the full hot water amount until 16:00.
Tap the line of [6/13:00/10%] and then tap button. (Screen 3)-1)
(3 Since [Hot water amount setting] screen is displayed, set 30% by tapping [a][w] buttons and tap button. (Screen (3-2)
(@ Since the screen for confirming the set contents is displayed, save the settings according to the same procedure as item [(2)-8)].

(Screen (3)-3)

[Screen (3)-1] [Screen (3)-3]

[Screen (3)-2]

edule (HID edule (HI
ALl days il dayso. 1
Time HIF anit. Hil temp. Time HIl ant. HI' temp.

5| 1000 10% ‘ A 5| 1000 10%

B 1300 10% 30 o T 6] 1300 30%

71 ol o ‘ v ‘ Set 7] 1800 10%

gl g0 10w = g] 1900 10%

l Set ” [hanz lPrevious” Back ] Back l SEt)ﬂv” Change ”Previous][ Back ]

Select a lineand tk:‘ hange]. Tap &Wto set HY anount and tap [setl Select é\iﬁe,and tap [Chanzel.

d) Set Peak-cut timer

(D When pushing [Schedule setting| switch on the panel of RC, the [Setting of schedule] menu screen is displayed. (Screen (2)-1)
(2) When tapping [Setting of peak-cut] on the screen (2)-1, [Peak-cut timer] screen for selecting the day of the week is displayed.

Tap |All days button. (Screen (9-1)

The screen for confirming the set contents is displayed. (Screen (4)-2)

<Complement> Select the day to be set from [Week days|, [Sat, Sun), [All days and [Each day] buttons.

(3 Set the to 0% in order for the heat pump unit not to be started operation to top up from 10:00 to 13:00.
When tapping the line of [1/Invalid/ ], the column of set item 1 is highlighted in reverse. Tap button (Screen (4)-2)

(4) The detail setting screen for setting the contents of Peak-cut timer is displayed.(Screen (4)-3)

[Screen 4)-1] [Screen (4)-2]

ak—cut Timer

erfule (HI)

Select the day of the week AL davs
Get  |Start time [End time  |Ratio
1 {Invalid D
Sat, Sun 2|Invalid QU?
. 3| Invalid -
i d%vsl Each day 4|Invalid
hu

Select the item.

: Set | Chan Back |
la_ck] Select a lineand tap [Chanzal

[Screen (4)-3]

Peak-cut tiner

ALl daysho.l
Start time

Irvalid S
Ratio End time
B0 —f—

Select setting

(8 Set the [Valid/Invalid], [Peak-cut % |,[Start time] and [End time] with each button on the detail setting screen.
* In order to set “Valid”, by tapping the button to change to [Valid]. (Screen (4)-4)
» Tap the button and set the “Peak-cut %” to 0% by tapping [a][¥] buttons. (Screen 4)-5)
* Tap the button and set Start time at 10:00 and End time at 13:00 by tapping [a][¥] buttons. (Screen (4)-6)

[Screen (4)-4] [Screen (4)-5]

Peak-cut tiner

Peak-cut timer

ALl daneslo | B 11 daysNo. 1

Start time

End tine

Tap AW 10 set % & tap Loety,

Select setting

[Screen (4)-6]

Peak-cut tiner

AL davsHo. |
Start time

L 00 L

E

Set Back

(s

Tap &Wto set clock tine and [Bet].
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(6 After the each setting is done, the detail setting screen is displayed. Tap the button. (Screen (4)-7)
(D Since the [Setting contents confirmation] screen is displayed, tap the button.(Screen (4)-8)
Group setting acknowledge screen is displayed. Tap the button. (Screen (4-9)

[Screen (4)-7] [Screen (4)-8] [Screen (4)-9]
Peak-cut Peak-cut tiner Peak-cut tiner
ALl davsto ] Al davs Do you want to apply group setting?
Start time Set  [Start time [End time  |Ratio
Walid 10:00 1]Trwalid
Ratip | Endl time Eped e
S0% 1300 3| Iwealid ] o
4| Trwalid
Set m Set M Change Back
| T o) =) =]
Select setting Select a lineand tan dhanzed.

e ) Set all Sundays to day off

(D When pushing switch on the panel of RC, the [Setting of schedule] menu screen is displayed. (Screen (2)-1)

(2) When tapping the [Setting of day off] on screen (2)-1, the [Setting of day off] menu screen is displayed. Tap the [Set every
week]. (Screen (5)-1)

(3 Since the screen for selecting the day is displayed, tap the blank column just below Sunday to be day off. The setting of
Sunday is changed to day off and “@” is displayed in the blank column just below Sunday. (Screen (5)-2)

<Complement>

The display in the blank column just below the day to be set day off is changed over “@” < « (blank) > at every tapping.

[Screen (5)-1] [Screen (5)-2]
Setting of day off Yeak Ly timer
set every week O — T
set specific period of tine QQQ _hjo_rl__ll'y?_ _l'l'l_e_d___.["lu____Ff_i_ _S_a_t___ﬁlifl_ Change over day off &S

H
:
|
" .-=7 & cancel  “ (blank) ”
set specific dar !

_______________________________

T ™a ey of “the week™ " tn charze” Sé%
Holiday setting: tap box below dav of w

Back |
) Back
Select the item Select the day of the week

f) Increase the HW amount uniformly

When setting HW amount “More”, the setting value of HW amount becomes 1.2 times of the usual setting. When setting HW

amount “Less”, the setting value of HW amount becomes 0.8 times of the usual setting.

(D When tapping button on the TOP screen (Screen (6)-2), the [HW amount setting] screen is displayed. (Screen
®-1)

(2) When tapping the blank column just below Saturday to be set “More”, the “More” is displayed. (Screen (6)-1)

<Complement>
The display in the blank column just below the day to be set is changed over “More” = “Less” = *“ (Blank)* “ at every tapping.
(* “Blank” means usual setting)
100% is the maximum value to be able to set “More” and 10% is the minimum value to be able to set “Less”.

(3) When setting of HW amount is “More” (or “Less”), the massage of “Storage amount setting [More] (or [Less])” is displayed
on the TOP screen. (Screen (6)-2)

[Screen (6)-1] [Screen (6)-2]

HIl amount setting PH10-00Med)

lzaze of HI amount.

100

Won | Tue | Wed | Thu | Fri| Sat| Sun

Hore HI ant

H Setting tap boo helow day of t”? 80 0 i When “More” or “Less” is set, |
Moresl 2 Lessx08 Blank:Mormal) N\ ¢ JocdefhefAl . fe 2 9 L3 Jo . 1 o !
=————————————— -7 the message is displayed on !

Back I i the TOP screen like this. E

Select the day of the week “Far the-pawel for cham B Rt SRR
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[Operation pattern of heat pump water heater]
When setting like (D to (4) mentioned above, the set hot water amount at each time of the day is shown as follows.

e i)
1

i @ Fill up hot water from ,
' 23:00 to 7:00 |

i@ Peak-cut operation from 10:00 to 13:00. i@ Set hot water amount at 13:00 to 30%.
' Stop operation by timer 1 Ifless than 30%, the operation to top up starts.
1

{The operation to fill up | | Peak-cut {The operation!

________________ 1 |
! stop 1to top up !
Set amount of hot water 7777777 oo

100%
0% e
10%
23:00 7:00 10:00 13:00 16:00 23:00

1 1
' (@) Set [More] on Saturday |
' The hot water amount becomes 1.2 times. |

1



g) Silent mode

Silent mode on weekly basis can be set.

1. Push the |Schedule setting| switch on the panel.

Q O/ ]
|r !| —

pU

Sotting of schedula
Set weakly schedule (HID

Set weakly schedule (Hesting)

Setting of day off

Setting of peak-cut

Silent mode sstting

@:o

Select the item

Back: |

Silent mode setting

Belect the day of the week

1Mo | Tue | Yed | Thu | Fri

S

(] A

R -

[rwalid Setting Tap bo L‘,‘t\w day u\ﬁ
on't star

If invalid i selcted, \d
2

Select the day of the week

Back |

2. The menu screen of [Setting of schedule] is displayed.

Tap the [Silent mode setting]

3. The selection screen of [Silent mode setting] is

displayed. Tap the item of setting day.

(D Weekdays: From Monday to Friday

(@ Sat, Sun: Saturday and Sunday

(® All days: From Monday to Sunday

@ Each day: Go to the [Day selection] screen
(= Go to4d)

(= Go to 6)

4. Tap the day to be set on the display (D.

The current setting contents of the day tapped are
displayed (= Go to 6)

5. For the setting Valid/Invalid, tap the blank column on the

display @ just below the day.

Switch Valid : [€2] ©Invalid [ 5]

On the day set invalid, the Silent mode operation is not
done.

Multiple selections of invalid settings are available.

'22 ¢« HM-T-419
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6. The [Checking of current set contents] screen is displayed.
When changing or adding the setting contents, (D select

St |Start tine End tine the column of the setting No. to be changed @ and tap
T|Valid | A4 0:00 AN 005
2|Valid_| AH0:05 Pl 200 button.
3| Invalid | PH 0:00 PH 055 /1 Y Ml The setting contents displayed may differ depending on the set day
4] Invalid ) selected ( = Go to 3)

Set Chfyze m (D Weekdays: Set Silent mode on Monday
Select a lineand tap [Chant] L (@ Sat, Sun: Set Silent mode on Saturday
(® All days in a week: Set Silent mode on Monday

2 (@ Each day: Set Silent mode on the day selected

] 7 . The detail screen of [Timer set contents] is displayed.
L ot cettue (@ Switch the setting [Valid] € [Invalid].
Monbo. 1

Start tine by tapping | Valid/Invalid | button

Fif 8:1% .
® Tap button. and set [Start time] and [End

AW End time .
~D) i 820 X time]. (= Go to 8)

1 2
Set Back

Select setting

8. Set the [Start time].

Set the Hour/Minute by tapping II' Izl buttons.
Start tine The [Start time] can be set at 5-minute intervals

KB 0
v ] 4 \} After setting the time, tap button. (& Go to 9)

Set Back. |
Tap &Wto set clock time and tap [Set]

9. Set the [End time].

Set the Hour/Minute by tapping El E buttons.
The [End time] can be set at 5S-minute intervals from 5

minutes after the [Start time] up to 24:00.

After setting the time, tap button. (= Go to 10)

Set Back |
Tar &Wto set clock tine and tap [Setl




Silent mode setting

Mon-Ho.1
Start tine
PM 8:15
End tine Charze
PN 8:20

Select setting

NI
huf

Set Start tine Endl time
1|Yalid | &4 0:00 Al 0:05
2|Valid | AW10:05 PR 2:00
3|Invalid [ FM 0:00 Pi 055
4| Invalid

Set Chanze | Back. I
Select a lineand angel
e

o

Silent mode setting]

Do vou want to apely group setting?

10. The [Checking of set contents] screen is displayed
(== Goto 7)
When tapping button, the set contents are
confirmed and [Checking of set contents on the day]
screen is displayed. (e= Go to 6)

11. If changing or adding the setting contents on the same
day continuously, please start the work from 6.

12. The [Checking of setting contents] on the day is

displayed. (== Go to 6)

When saving the setting, tap button.

(D In case of setting all
It shifts to the [All set contents acknowledge] screen
(== Go to 13)

@ In case of individual setting
Save the setting and shift to the [Day selection]
screen (== Go to 4)

13. [All set contents acknowledge] screen is displayed

Tap and save the setting

After saving, it returns to the [Day selection] screen

14. If the setting is done by changing the day, please start
setting from 4.

'22 ¢« HM-T-419



h) Legionella

@ o/ o
———C

Legionella node setting i)

dnnual schedule HIY setting ﬁh\l\

Back I
Select the iten.

Set a date and time after current date

(peration start setting

2019/12/19

~— 000

Starting day

2

F4l/ 1K/ 20
SN2

Set Back

2 »
»

il

=

)

Set the date here

IEEB

1. Push the |Schedule setting |switch on the panel.

2. The menu screen of [Setting of schedule] is displayed.
Tap the [Legionella mode setting]

3. The detail screen of [Legionella mode setting] is
displayed.

(D Switch the setting [Valid] € [Invalid] by tapping
Valid/Invalid | button
® Tap button, and set [Start time] and [End

time] (&= Go to 4)

4. Set the [Starting day].
Set the dd/mm/yy by tapping E E buttons.

After setting the date, tap button.
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B

Start time

Start time
0o ——

[::::EE::::
Set | Back

Tar &Wto set clock time and tap [Setl

1]

Once

Every week

Every two weeks

Every month

Back. |
Select the item.

5. Set the [Start time]

Set the Hour/Minute by tapping Izllzl buttons.

The [Start time] can be set at S-minute intervals.

After setting the time, tap button.

6. The detail screen of [Legionella mode setting] is
displayed.

Tap the desired interval.
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Imensions

2.2 Exterior d

(1) Heat pump water heater

ESA30EH2-25

Model
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(2) MTH-Q4E,MTH-Q8E (Option part)
PART NAME : 3-WAY VALVE (CWFV2, 3)
MTH-Q4E(CWFV3) : For anti-freezing
MTH-Q8E(CWFV2) : For return hot water control

PART No. : SSA482B052
Nominal Diameter : 20A(3/4)
IP code : IP56 (Indoor specifications)
} |
Form B Form C
$60 Ground terminal ( M4 )

104.5

NAME 10K CAST STAINLESS STEEL BALL VALVE 3/4 WITH ELECTRIC ACTUATOR

Note: MTH-Q8E is used for return hot water control and contains the
3-way valve and connection wiring. See page 68 for details.
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(3) MTH-Q5E
PART NAME : 2-WAY VALVE (CWFV5)
PART No. : SSA482A029
Nominal Diameter : 32A (1 1/4)
IP code : IP56 (Outdoor use allowed)
54.5 30
Ground terminal ( M4 )
|
\
0 LLL]
&
T \
l |
. o O mj
Manual operation
axis
\
T2 T 2
FUL ke,
40
78

NAME 10K CAST STAINLESS STEEL BALL VALVE 1 1/4 WITH ELECTRIC ACTUATOR



2.3 Inner structure
Heat pump water heater

S~
| = :
]l H
S = B
~ i i= °
Control PCB ] 3 |
0)\ 3 » .
~ x r

A A

Terminal block for c
signal wire Qﬂ
TB2 Solenoid valve

Solenoid valve

AB Accumulator SV-OIL1 Solenoid valve
SV-INJ1
Terminal block Terminal block for
for R/C or Superlink adaptor power cable
TB2 TB1
XY L1,12,L3,N

Terminal block
for power transformer

TB2
1,2,3,4,5,6

Front view
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Low pressure sensor
PSL1
Intermediate pressure sensor

PSM1

High pressure sensor
PSH1
High pressure switch

63H1-1

Electronic expansion valve
EEVH2

Electronic expansion valve

EEVHI

Electronic expansion valve
EEVGI1

Receiver

High pressure side service valve

Low pressure side service valve




‘22 e HM-T-419

Without transformer

Air purge valve

Flow regulator
CWFV1

Gas cooler
Hot water outlet

Water pump

Drain water outlet

) Drain valve
Feed water inlet

Rear view

* In this figure, the mounting position of the power transformer is not shown. (Please refer next page.)
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@

fM%/////o

ik ..

Power transformer

Rear view

* The mounting position of the power transformer is shown in above figure.
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2.5 Electrical wiring
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ATTENTION

When raining, be sure to

/A HIGH VOLTAGE

/\ HIGH TEMPERATURE

implement the commissioning
by attaching the front panels
to the unit.

200V to 400V of high voltage is applied, If touching hi%h voltage parts, it may result in electric shack or death.
When performing inspection, pay attention not to touch the charging circuit. And when replacing electric parts,
be sure to tum off the main power and wait for 3 minutes beforé touching electric parts.

/or connect the connector
when the power is on.

Please don’t disconnect and

Though the power is OFF, the control has heated parts,
especially reactor, so leave it for enough time.

CAUTIONS FOR MAINTENANCE OF THE CONTROL BOX |

This control box has its front part hinged so as to be able to open and
close for maintenance of the inverter.

Fgngm? cqutions must be observed dyrm% {he maintenance.
Always follow the instructions described in the technical manual when

implementing the maintenance.

r waitin m 3 mini fter turnin
source, measure the DC power source voltage
to conf'\rrv;‘ according to (h‘e technical manual that the electricity has
n dischar iciently.
Only then disconnect the pawer source cable and the signal cable from
the terminal board.
3.Remove a total B pieces of screws at the sections A, B and C and the
cable fixing part in Figure 1.

« Avoid exerting undue force on the open front part.
« Provide g support under the open front part.

5.After opening the front part of the conirol box, you can access to the inverter.

tart the maintenance according to the technical manual.
«When a tie wrap band has been cut off, fix it firmly at the original position
with a new tie wrap band.
«When a connector has been disconnected from the PCB, insert firmly the
connector again ot the original position,
6.When the maintenance is over, close the front part of the control box.
« Take care not to nip the wiring with the front part.
7 Reinstall and tighten the 8 screws removed at the sections A, B and C
and the cable fixing part.
Don't overlook to tighten the screws at the section B particularly.
« Take care not to drop screws on the PCB, etc. when tightening them.

Reactor

+ Take care not to diop screw on the PCB, etc. when removing them. « Make sure to collect when dropped any, and tighten them at proper positions.

+ Make sure to collect when dropped any. rm Vi T - b
4.0pen the front port of the control box 5 shown in Figure 2 BE:’:\;gSE\QS;:’\Ly;Q?\ all'screws have been tightened, and all cables have been S.\glm\ cable/ C \ P.olwer source cable
+Don't apen the front part more than 90" fixing part Figure 1 fixing part Figure 2
ELECTRIC WIRING DIAGRAM T S |
A shows local wirin frininEnif : E
EH g MERFQERELEE £ 5
Ll[ [T TEEVS
(RO ®) @ (B W KD @O ()
ot
o CNEEYV?
|:(
Connect to CNVI
PDWBZCB CNDR
(R0 RN EEVHI
+/RURRRE] [FORERE
b S () ]When unvented cylinder is connected
M sw -
Reloy  Tank side TB
FTFPFTFTT] conrector 18
12345678 e
LED4 LED5 LEDE LED7 LEDB LEDS WS Swe
[OF
®lsw ) D e N N B
Noise filter PCB ——— _~p ®sw W2 A3 a4 us a6 D L2 LED3
® PWB3 iy
-t i LA Sub lﬁ$ Aﬁ$ Ik$
t” \ B 5‘ 20 DD LED  LEDI2
_— i Lo
- i o ||| DGt & i
it ety T e 7
Fael) (& i o o 8
Eorth eoks 2 fepz
e L[] Lo = cm]z N e F3(0.4) Control PCB
PWB1
Power source " F4(04A)
380VES% Sax1 I o
100VE5% ; oo o
415VE5%
SN~50Hz CNNIQ
PO
g ] ] o  OVFS {gpen
5261 E
2 1) exm
(#0)
068
%
E oY When hot water
Tho-P1 T T e T Tz B 7 WS W2 oy O s return control
o (W) (RD) is used
Inverter PCB W g W@ i W W A
U, R A nan  PWRY = Color marks
AR —— e Mark [Color |{Mark |Color ||Mark | Color
BL dmi0 EW %’S’ (cm KC%Z) BK | Black GY |Gray YE | Yellow
- ey BL [Bue || OR [Orange || PK |Pink
1 Refer to compressor 11T I T2 T fFT T T T 11 PSHI PSLI PSMI BR |Brown || RD [Red Yellow
%1 termind enlargement Mearing o merks = £ £ S £ E £ £ £ £ £ £ chEv GN_[Green WH_ | White e/ /Green
. Symbol Content. Symbol Content Symbol Content. Symbol Content Symbol Content.
U ( Red ) V ( Wh \te ) Ct Capacitor J14,16 |Spare SV-INJl__[Solenoid valve for gas njection | [SW4-5,6 [Demand selection Tho-M1 [Intermediate receiver inlet
CH1 Crankcase heater fik] Defrost starting temperature selection| {SV-0IL1 [Solenoid valve for of separator | | SW4-7,8 [Set Master and Slave 1 Sensor
CMt Compressor motor (normal/cold region) SWI Address setting switch SWo-1 Initial setting operation Tho—P1___|Power tronsistor temperature sensor
CNA-Z [Connector u DC reactor outdoor No. (10s) SWo-2 Water pump test run setting | [ Tho-R1 Heat exchanger temperature sensor 1
[Wiil Compressor current sensor L3 [Reactor SW2 Address setting switch Spare Cinlet,front)
CWFV1_|Flow requlator LED1 Main LED,error (red) outdoor No. (1s) 24 hours operation selection | [Tho-R2  [Heat exchanger temperature sensor 2
CWFV2 _|Hot water retumn control valve | [LED?  [Main LED,normal (green) SW3-1 Inspection LED reset Pressure check operation mode Cinlet,rear)
CWFV3  |Anti—freezing switching valve, | [LED3  [Main LED service (green) SW3-2 Spare Spare Tho-R3  [Heat exchanger temperature sensor 3
Tank water switching valve 4~6_|7-seqment LED (function display)| [ SW3-3 [ON |Opened tank Fill up operation Coutlet,front)
CWEVS _[Hot water stop valve 7~9_|7-seqment LED (data display) OFF[Unvented cylinder Date erase/urite Tho—R4  [Heat exchanger temperature sensor 4
DCWP__|Water pump 10 [Sub LED,error (red) SW3-4 |ON [Simplified external monitoring | [ SW8 /-seqment display (1s) (outlet,rear)
DH Drain pan heater ED11__|Sub LED,normal (green) |___|system is connected SW9 7-segment display (10s) Tho-S1___[Suction pipe temperature sensor|
HX Magnetic contactor for DH LED12 |Sub LED,service (qreen) OFF[Simplified external monitoring | | TB1,2 Terminal block Tho-W1 {Gas cooler water temperature sensor
%1 EEVH1,2 [EEV for air heat exchanger High pressure sensor system is disconnected 0-A Qutdoor air temperature sensor (inlet)
C‘ terminal enl t EEVG! [EEV for gas—cooler OW pressure sensor SW3-5, Spare 0-Ct Under — dome temperafuresensor| [ Tho-W2  |Gas cooler water temperature sensor
Ompressor terminal eniargemen Fuse Intermediate pressure sensor | |SW3-7 Reset the cumulated time 0-D1___[Discharge pipe temperature sensor Coutlet)
%2 FMO1,2_[Outdaor fan motor [ rinted wiring board from previous maintenance 0-61 |Gas cooler refrigerant Tht-1~8  [Hot water temperature sensor
This heat pump unit corresponds to 3-phase [H1,2 |Anti-freezing heater nrush current suppresing | [SW3-8 [ON [Test mode temperature sensor (inlet) in the unvented cylinder
3B0VE5% (50Hz) , 400V£5% (50H2) and J11,12 |Power voltage selection resistance OFF|Normal operation Tho-63  [Gas cooler refrigerant R Transformer
415VE5% (S0Hz) of power specifications. 513 Extemal input selection SVHG!  [Solenoid valve for hot gas temperature sensor (outlet) 52X1 Magnetic contactor for CM
E?:‘e"’:s'ﬂ“n‘fh":f:;:?’:z“;:g‘k“[‘ EZC)“‘.Z”&?‘O" (level/pulse) bypass Tho—INJT_[Injection inlet temperature sensor| [63H1-1__[High pressure swifch

control box according to the power source
voltage to be used.

PCMO11G0O0CS
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2.6 Hot water system performance table for the operation to top up with recirculation

loop

(1) Hot water performance table
(a) Hot water outlet temperature: 60°C

Hot water outlet temperature: 60°C Heating capacity Power consumption Ccop
Feed water temperature | Outdoor air temperature kW kW —
25°C 30.0 4.9 6.07
16°C 30.0 5.7 5.25
7°C 30.0 6.8 4.44
s°C 2°C 30.0 10.5 2.85
-7°C 30.0 10.6 2.82
-10°C 28.5 10.9 2.62
-20°C 24.0 9.2 2.60
-25°C 21.0 8.3 2.53
25°C 30.0 5.5 5.42
16°C 30.0 6.6 4.55
7°C 30.0 7.6 3.95
. 2°C 30.0 11.4 2.64
17c -7°C 30.0 11.5 2.62
-10°C 28.5 11.8 241
-20°C 24.0 10.1 2.37
-25°C 21.0 9.0 2.33
25°C 30.0 5.7 5.30
16°C 30.0 6.7 4.50
7C 30.0 82 3.68
. 2°C 30.0 11.3 2.65
we -7°C 30.0 11.5 2.61
-10°C 28.5 124 2.30
-20°C 24.0 10.8 2.23
-25°C 21.0 9.7 2.17
25°C 30.0 5.8 5.21
16°C 30.0 6.7 4.46
7°C 30.0 8.6 3.47
. 2°C 30.0 11.3 2.66
3¢ -7°C 30.0 11.5 2.60
-10°C 28.5 12.9 2.21
-20°C 24.0 11.4 2.11
-25°C 21.0 10.2 2.06
(b) Hot water outlet temperature: 65°C
Hot water outlet temperature: 65°C Heating capacity Power consumption cor
Feed water temperature | Outdoor air temperature kW kW —
25°C 30.0 5.2 5.72
16°C 30.0 6.1 4.93
7°C 30.0 7.1 4.20
5°C 2°C 30.0 10.7 2.80
-7°C 30.0 10.7 2.80
-10°C 28.5 10.9 2.62
-20°C 24.0 9.7 2.47
-25°C 21.0 9.0 2.33
25°C 30.0 5.9 5.05
16°C 30.0 7.0 4.30
7C 30.0 8.0 3.73
. 2°C 30.0 11.5 2.62
17c -7°C 30.0 11.5 2.60
-10°C 28.5 11.8 241
-20°C 24.0 10.6 2.26
-25°C 21.0 9.8 2.14
25°C 30.0 6.5 4.63
16°C 30.0 7.5 4.01
7°C 30.0 8.7 3.47
. 2°C 30.0 11.8 2.54
we -7°C 30.0 11.9 2.53
-10°C 28.5 12.4 2.30
-20°C 24.0 11.3 2.13
-25°C 21.0 10.4 2.01
25°C 30.0 6.9 4.32
16°C 30.0 7.9 3.78
7°C 30.0 9.2 3.27
. 2°C 30.0 12.1 2.48
3¢ -7°C 30.0 12.2 2.46
-10°C 28.5 12.9 2.21
-20°C 24.0 11.8 2.03
-25°C 21.0 11.0 1.91

Notes 1) The data of power consumption in this table do not include the power consumption of anti-freezing heater(191W).
In case of outdoor air temperature = 3°C , please take acount of the power consumption for anti-freezing heater.
2) For the data of the table and the curve the performance decrement of defrost operation are considered.
But heating performance may change in climate condition and installation environment.



(c) Hot water

outlet temperature: 70°C

Hot water outlet temperature: 70°C Heating capacity Power consumption COP
Feed water temperature | Outdoor air temperature kW kW —
25°C 30.0 5.6 5.40
16°C 30.0 6.5 4.65
7°C 30.0 7.5 3.98
5°C 2°C 30.0 10.9 2.76
-7°C 30.0 10.8 2.79
-10°C 28.5 10.9 2.62
-20°C 24.0 10.2 2.35
-25°C 21.0 9.8 2.15
25°C 30.0 6.3 4.73
16°C 30.0 7.4 4.08
7°C 30.0 8.5 3.53
. 2°C 30.0 11.6 2.59
e -7°C 30.0 11.6 2.59
-10°C 28.5 11.8 2.41
-20°C 24.0 11.1 2.16
-25°C 21.0 10.6 1.98
25°C 30.0 7.3 4.11
16°C 30.0 8.3 3.61
7°C 30.0 9.1 3.28
B 2°C 30.0 12.3 2.44
we -7°C 30.0 12.3 2.45
-10°C 28.5 12.4 2.30
-20°C 24.0 11.8 2.04
-25°C 21.0 11.2 1.87
25°C 30.0 8.1 3.69
16°C 30.0 9.1 3.29
7°C 30.0 9.7 3.09
. 2°C 30.0 13.0 2.31
e -7°C 30.0 12.9 2.33
-10°C 28.5 12.9 2.21
-20°C 24.0 12.3 1.95
-25°C 21.0 11.8 1.78
(d) Hot water outlet temperature: 80°C
Hot water outlet temperature: 80°C Heating capacity Power consumption cop
Feed water temperature | Outdoor air temperature kW kW —
25°C 30.0 7.1 4.21
16°C 30.0 7.7 3.89
7°C 30.0 8.4 3.58
5°C 2°C 30.0 11.2 2.68
-7°C 30.0 10.9 2.76
-10°C 28.5 10.9 2.62
-20°C 24.0 10.7 2.24
-25°C 21.0 10.3 2.04
25°C 30.0 7.8 3.84
16°C 30.0 8.6 3.50
7C 30.0 9.2 3.26
. 2°C 30.0 11.8 2.55
17c -7°C 30.0 11.6 2.59
-10°C 28.5 11.8 241
-20°C 24.0 11.5 2.08
-25°C 21.0 11.1 1.89
25°C 30.0 9.0 3.35
16°C 30.0 9.5 3.17
7C 30.0 10.0 3.00
. 2°C 30.0 12.5 2.41
we -7°C 30.0 12.3 2.45
-10°C 28.5 12.4 2.30
-20°C 24.0 12.1 1.98
-25°C 21.0 11.7 1.79
25°C 30.0 9.9 3.02
16°C 30.0 10.2 2.93
7°C 30.0 10.7 2.81
. 2°C 30.0 13.1 2.30
e -7°C 30.0 12.9 233
-10°C 28.5 12.9 2.21
-20°C 24.0 12.7 1.90
-25°C 21.0 12.2 1.72

Notes
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1) The data of power consumption in this table do not include the power consumption of anti-freezing heater(191W).
In case of outdoor air temperature = 3°C , please take acount of the power consumption for anti-freezing heater.

2) For the data of the table and the curve the performance decrement of defrost operation are considered.
But heating performance may change in climate condition and installation environment.



(e) Hot water outlet temperature: 90°C

Hot water outlet temperature: 90°C Heating capacity Power consumption cor
Feed water temperature | Outdoor air temperature kW kW —

25°C 30.0 8.7 3.46

16°C 30.0 9.0 3.34

7C 30.0 9.2 3.25

5°C 2°C 30.0 11.5 2.61
-7°C 30.0 11.0 2.73

-10°C 28.5 10.9 2.62

-20°C 24.0 11.2 2.14

-25°C 21.0 10.9 1.93

25°C 30.0 9.3 3.24

16°C 30.0 9.8 3.06

7C 30.0 9.9 3.03

. 2°C 30.0 12.0 2.51

17c -7°C 30.0 11.6 2.59
-10°C 28.5 11.8 2.41

-20°C 24.0 12.0 2.00

-25°C 21.0 11.7 1.80

25°C 30.0 10.6 2.83

16°C 30.0 10.6 2.82

7°C 30.0 10.9 2.76

. 2°C 30.0 12.6 2.38

wce -7°C 30.0 12.3 2.45

-10°C 28.5 12.4 2.29

-20°C 24.0 12.5 1.92

-25°C 21.0 12.2 1.72

25°C 30.0 11.7 2.56

16°C 30.0 11.3 2.65

7C 30.0 11.7 2.57

. 2°C 30.0 13.2 2.28

¢ -7°C 30.0 12.9 2.33
-10°C 30.0 12.9 2.21

-20°C 30.0 13.0 1.85

-25°C 30.0 12.7 1.66

Notes
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1) The data of power consumption in this table do not include the power consumption of anti-freezing heater(191W).

In case of outdoor air temperature = 3°C , please take acount of the power consumption for anti-freezing heater.

2) For the data of the table and the curve the performance decrement of defrost operation are considered.
But heating performance may change in climate condition and installation environment.



(2) Hot water performance curve for the operation to top up

(a) Hot water outlet temperature: 60°C

Heating capacity (kW) , Power consumption (kW)
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(b) Hot water outlet temperature: 65°C
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Notes 1) Performance characteristics are based on the relative humidity mentioned above.
2) System performance may vary according to climate and system conditions.
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(c) Hot water outlet temperature: 70°C
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Notes 1) Performance characteristics are based on the relative humidity mentioned above.
2) System performance may vary according to climate and system conditions.
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(d) Hot water outlet temperature: 80°C

35 6
Heating ¢apa¢ity Fegd water ihlet fempratyre 51-30°C
30 / 5
A /|
Z /
< 25 / 4
S - A | = [17c
a 7
£ L T ] 24°C
> .. 4. 4=
c L
<} COR r, T 30°C
© 20 - —— === 3%
2 LT Al Feed Watef inlef temperalture
) /
a PV i
: A
= A 1
4 ./" -
< 15 4 > 2
x L2 1
° A
o P R e T
3 - T I3
- T RN
_%‘J —" T \\ \\ Feed watler inlet t¢mpefature
8 10 N D Hu 1
T . N T+ 4 T-F -4 -[s0c
Plower conpumgtion k' ~<| 7 |eee
I e Sy St e e e A
5°C
5 0

-25 -20 -15 -10 -5 O 5 10 15 20 25 30 35 40 45 50
Outdoor air temperature ("CDB)

Relative humidity of performance characteristics

90

80 /

. YA
} \
\

30

Outdoor relative humidity (%)

20
30 -20 10 O 10 20 30 40

Outdoor air temperature (°CDB)
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2) System performance may vary according to climate and system conditions.



(e) Hot water outlet temperature: 90°C

Heating capacity (kW), Power consumption (kW)
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2) System performance may vary according to climate and system conditions.
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(3) Performance table for hot water operation with recirculation loop

For the operation to top up, refer to the hot water performance table in section 2.6 (1) and (2).
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In case of systems with recirculation loop there is the risk of having a decrease in capacity due to high inlet water tempera-

ture into the heat pump water heater (inlet temp >40°C).

In such condition, the hot water performance changes as shown on the table below.

*If the feed water temperature is higher than 40°C, the outlet water temperature may exceed the target temperature under

certain conditions. Please see highlighted rows in the table below, also shown by broken line in the following graph.

(a) In case of temperature set to 65°C

Setting temperature:65°C Capacity c onIs)lcl)Ivrvlle;ti on COP “@é%ggw H?ég;é%g;rlget
N mpatatre | _tomporarure kW kW : Limin °C
25°C 14.0 5.4 2.61 8.3 65
16°C 23.3 8.4 2.78 13.8 65
7°C 24.8 10.9 2.27 14.7 65
40°C 2°C 24.4 12.3 1.97 14.4 65
-7°C 19.4 10.3 1.87 11.2 65
-10°C 19.0 10.6 1.79 11.1 65
-20°C 9.9 7.7 1.29 5.8 65
-25°C 5.1 5.1 0.99 2.9 65
25°C 11.7 5.7 2.07 11.4 65
16°C 16.8 8.3 2.03 16.6 65
7°C 19.4 10.6 1.82 17.0 67
50°C 2°C 19.9 12.4 1.61 17.0 67
-7°C 15.1 10.6 1.42 14.8 65
-10°C 13.8 10.8 1.28 13.7 65
-20°C 7.7 8.0 0.96 7.5 65
-25°C 3.8 5.2 0.72 3.7 65
25°C 10.4 5.8 1.79 15.2 65
16°C 14.6 8.5 1.72 17.0 68
7°C 16.8 10.8 1.56 17.0 70
550C 2°C 15.7 12.0 1.31 17.0 69
-7°C 11.7 10.1 1.16 16.7 65
-10°C 11.7 10.8 1.08 17.0 65
-20°C 6.8 8.2 0.83 10.0 65
-25°C 3.4 5.3 0.64 4.9 65
25°C 9.1 6.0 1.53 17.0 68
16°C 11.4 8.5 1.35 17.0 70
7°C 14.4 10.9 1.33 17.0 73
60°C 2°C 13.3 12.0 1.10 17.0 72
-7°C 10.3 10.5 0.98 17.0 69
-10°C 10.1 10.8 0.93 17.0 69
-20°C 6.1 8.4 0.73 17.0 65
-25°C 3.0 5.3 0.56 8.9 65

* In case that actual water circuit head is more than Sm (49kPa), hot water outlet temperature could exceed the setting temperature.
* For above conditions performance takes into account of defrost operation.
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(b) In case of temperature set to 70°C

Setting temperature:70°C Capacity c Onlzgng[i on COP V\/\a/l(t)?lrniill(éw H?ér‘ggéergt?;get
Fmpatature | _tomporanure kW kW : L/min C
25°C 13.6 5.5 2.48 6.6 70
16°C 23.3 8.4 2.78 11.4 70
7°C 24.8 10.9 2.27 12.2 70
40°C 2°C 24.4 12.3 1.97 11.7 70
-7°C 19.9 10.2 1.96 9.9 70
-10°C 18.7 10.6 1.76 9.0 70
-20°C 9.8 7.7 1.27 4.8 70
-25°C 5.0 5.1 0.97 2.4 70
25°C 11.7 5.7 2.07 8.4 70
16°C 16.8 8.3 2.03 12.3 70
7°C 19.4 10.6 1.82 14.3 70
50°C 2°C 19.9 12.4 1.61 14.7 70
-7°C 13.3 9.7 1.37 10.2 70
-10°C 13.9 10.8 1.28 10.2 70
-20°C 7.7 8.0 0.96 5.7 70
-25°C 3.8 5.2 0.72 2.4 70
25°C 10.5 5.8 1.79 10.0 70
16°C 14.6 8.5 1.73 14.3 70
7°C 16.8 10.8 1.56 16.3 70
550 2°C 15.7 12.0 1.31 15.5 70
-7°C 13.1 10.0 1.31 12.2 70
-10°C 11.7 10.8 1.08 11.5 70
-20°C 6.8 8.2 0.83 6.7 70
-25°C 3.4 5.3 0.64 3.3 70
25°C 9.0 5.9 1.52 13.3 70
16°C 11.4 8.5 1.35 17.0 70
7°C 14.4 10.9 1.33 17.0 73
60°C 2°C 13.3 12.0 1.10 17.0 72
-7°C 11.4 10.4 1.10 15.3 70
-10°C 10.1 10.8 0.93 14.9 70
-20°C 6.1 8.4 0.73 9.0 70
-25°C 3.0 5.3 0.56 4.4 70

* In case that actual pump head is more than 5Sm (49kPa), hot water outlet temperature could exceed the setting temperature.
<Caution> The data in this table do not take into account of decreased performance due to, i.e. defrost operation, when snowing or extreme high
humidity.
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(c) In case of temperature set to 90°C

Setting temperature:90°C Capacity c onlzgrﬁle):i on COP “@é%ggw H?ég;gg&lrlget
Fempetature. | _tompesatire kW kW : Limin °C
25°C 11.0 5.8 1.90 3.2 90
16°C 17.2 8.6 2.01 5.0 90
7°C 22.4 11.0 2.03 6.6 90
40°C 2°C 23.5 12.4 1.90 6.9 90
-7°C 16.7 10.4 1.60 5.0 90
-10°C 16.2 10.8 1.50 4.7 90
-20°C 8.6 7.9 1.09 2.5 90
-25°C 4.5 5.2 0.87 1.3 90
25°C 9.9 5.9 1.68 3.7 90
16°C 14.4 8.5 1.69 5.4 90
7°C 17.9 10.7 1.67 6.5 90
50°C 2°C 19.2 12.4 1.55 7.2 90
-7°C 13.4 10.5 1.28 5.0 90
-10°C 13.2 10.8 1.23 4.9 90
-20°C 7.3 8.1 0.91 2.7 90
-25°C 3.7 5.2 0.71 1.3 90
25°C 9.3 6.0 1.56 4.0 90
16°C 12.8 8.6 1.50 5.5 90
7°C 16.3 10.8 1.51 7.0 90
550C 2°C 15.4 12.0 1.28 6.4 90
-7°C 10.6 9.7 1.08 4.5 90
-10°C 11.6 10.8 1.08 4.9 90
-20°C 6.8 8.2 0.82 2.8 90
-25°C 3.4 5.3 0.64 1.4 90
25°C 8.4 6.0 1.40 4.3 90
16°C 10.8 8.5 1.27 5.4 90
7°C 14.3 10.9 1.32 7.2 90
60°C 2°C 13.3 12.0 1.11 6.5 90
-7°C 10.3 10.5 0.98 5.3 90
-10°C 10.1 10.8 0.93 5.0 90
-20°C 6.1 8.4 0.73 3.0 90
-25°C 3.0 5.3 0.56 1.5 90

* For above conditions performance decrement for frosting is considered.
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(4) Hot water performance curve for systems with recirculation loop
(a) In case of temperature set to 65°C
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Notes 1) Performance characteristics are based on the relative humidity mentioned above.
2) System performance may vary according to climate and system conditions.



(b) In case of temperature set to 70°C
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Notes 1) Performance characteristics are based on the relative humidity mentioned above.

2) System performance may vary according to climate and system conditions.



(c) In case of temperature set to 90°C
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1) Performance characteristics are based on the relative humidity mentioned above.
2) System performance may vary according to climate and system conditions.
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2.7 Performance correction method by the effects of outdoor relative humidity
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Outdoor relative humidity (%)
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I [ 0.80 correction coefficient zone ] L y
—_— — .
L e s s — i —— e — T ~ Example1 d
O
0.85 correction coefficient zone
[ 0.90 correction coefficient zone
| 0.95 correction coefficient zone
1.0 correction coefficient zone
(No correctiion)
- : J
-25 -20 -15 -10 -5 0 5 10

Outdoor air temperature (°CDB)
Figure.Hot water performance correction coefficient chart for the operation to top up in RH

It is necessary to get the data of the annual minimum outdoor air temperature and relative humidity of the place where CO, heat

pump water heater will be installed.

[Examplel]

[Example2]

Notes

In case of outdoor air temperature —6 (°CDB) and relative humidity 90 %

(Hot water outlet temperature 60°C/Feed water temperature 5°C)

« Capacity is 30kW according to the performance table for operation to top up.

+ COP is 2.90 according to the performance table for operation to top up.

« Correction coeffcient is 0.85 according to performance coeffcient curve for operation to top up.
+ Capacity after correction 25.5 kW =30kW X 0.85

+ COP after correction 2.465 =2.90 x 0.85

In case of outdoor air temperature —10 (°CDB) and relative humidity 73 %

(Hot water outlet temperature 60°C/Feed water temperature 5°C)

+ Capacity is 28.5kW according to the performance table for operation to top up.

+ COP is 2.79 according to the performance table for operation to top up.

« Correction coeffcient is 0.95 according to performance coeffcient curve for operation to top up.
+ Capacity after correction 27.1 kW =28.5kW x 0.95

+ COP after correction 2.65=2.79 x 0.95

1) This chart is based on the capacity measurements with actual use conditions and capacity decrease with
defrost operation is considered, but performance values vary depending on installation or weather conditions

when using.

2) Power consumption is read on the “Hot water performance table for operation to top up” without correction
(COP is given by Performance + Power consumption, so the correction of this chart is also applied to the
COP).

3) This chart is applicable for all “Hot water performance table for operation to top up”, except the curves for
recirculation system in which feed inlet water temperature is higher than 40°C .
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2.8 Operation sound

Model: ESA30 series (50/60Hz)
Measurement condition: Hot water operation to top up in intermediate season
Outdoor air temperature: 16°CDB/12°CWB
Feed water inlet temperature: 17°C
Hot water outlet temperature: 65°C (JRA 4060)
Mike position: 1m in front and 1m in height
(1) Sound power level
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Mid octave band frequency (Hz)
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(2) Sound pressure level

90

Sound pressure level (dB)
(Standard 2x107° Pa)
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Mid octave band frequency (Hz)
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Measurement condition: Hot water operation to top up in colder climate
Outdoor air temperature: 2°CDB/1°CWB
Feed water inlet temperature: 5°C
Hot water outlet temperature: 65°C (JRA 4060)
Mike position: 1m in front and 1m in height
(1) Sound power level
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(2) Sound pressure level
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2.9 Control

(1) Functional components for refrigerant cycle

'22 ¢« HM-T-419

Symbol Name of component Function Details
1 [CM1 Inverter scrotary compressor [ The compressor speed is controlled to maintain nominal heating capacity
according to the outdoor air temperature, feed water inlet temperature and hot
water outlet temperature set by remote control. -
Control range of compressor speed: 42-104rps
The target speed of compressor can be checked with Mente PC.
2 |FMol,2 Fan motor Low pressure control is done by fan speed.
The fan speed is controlled to maintain the low pressure 4.1+0.4MPa. -
Control range of fan speed: 0-1000min!
Snow protection control is done by fan rotation.
If outdoor air temperature is 3°C or lower and during 10 minutes period after -
stopping fan motor, fan rotates at 800rpm for 30 secords.
3 |EEVGI Electronic expansion valve for |EEVGlis used for discharge pipe temperature control.
gas cooler The target temperature of discharge pipe is decided by outdoor air temperature,
feed water inlet temperature and hot water outlet temperature set by remote control. -
Control range of target discahrge pipe temperature: 77-125°C
The target discharge pipe temperature can be checked with Mente PC.
EEVHI1,2 Electronic expansion valve for |EEVH]1,2 are used for low pressure control and suction superheat control of
air heat exchanger COmpressor. -
Control range of suction superheat: 3-5degC
4 [SV-INJ1 Solenoid valve for injection Refrigerant gas from receiver is injected to the intermediate pressure port of
compressor. S . . Page57
If gas refrigerant injection is required, SV-INJ1 is opened.
Injection circuit As for the detail of gas injection control, please refer to [Injection control].
5 |SVHGI Solenoid valve for hot gas During defrost control, SVHG1 is opened. Pagess
bypass As for the detail of defrost control, please refer to [Defrost control].
6 |SV-OIL1 Solenoid valve for oil SV-OIL1 is used for oil return control from oil separator.
separator If compressor is ON and outdoor air temperature is -5°C or higher, SV- OIL1 is -
opened.
7 |63HI-1 High pressure switch 63H1-1 is used for the detection of high pressure anomaly.
When 63H1-1 is opened, it makes the compressor stopped. P
. . age56
As for the contents of high pressure anomaly detection control, please refer
to [High pressure protection control].
8 |PSHI1 High pressure sensor PSHI is used for high pressure protection control and the detection of high
pressure anomaly. Pages6
As for the contents of high pressure anomaly detection control and high
pressure protection control, please refer to [High pressure protection control].
PSL1 Low pressure sensor PSLI1 is used for fan control, suction superheat control, low pressure
protection control and the detection of low pressure anomaly. P
. ageS7
As for the contents of low pressure protection control, please refer to [Low
pressure protection control].
PSM1 Intermediate pressure sensor  [PSM1 is used for open/close control of injection circuit. Pagess
As for the detail of injection control, please refer to [Injection control].
9 |Tho-A Outdoor air temperature sensor |Tho-A is used for compressor control, anti-freeze control of water pipe and
EEV control. )
Tho-C1 Under-dome temperature sensor |Tho-C is used for under-dome temperature protection control. Page60
Tho-D1 Discharge pipe temperature sensor | Tho-D1 is used for discharge pipe temperature control, discharge pipe temperature
protection control and detection of discharge pipe temperature anomaly.
As for the contents of discharge pipe temperature anomaly detection control and | Page57
discharge pipe temperature protection control, please refer to [Discharge pipe
temperature protection control].
Tho-G1,3 Temperature sensor at inlet and [Tho-G1, 3 are used for checking the operation status. }
outlet port of gas cooler Tho-G1, 3 can be checked with Mente PC.
Tho-INJ1 Temperature sensor at inlet Tho-INJ1 is used for checking the operation status. :
injection port Tho-INJ1 can be checked with Mente PC.
Tho-M1 Temperature sensor at inlet port of | Tho-M1 is used for checking the operation status.
intermediate pressure receiver |Tho-M1 can be checked with Mente PC.
Tho-P1 Power transistor temperature | Tho-P1 is used for power transistor temperature protection control.
sensor As for the contents of power transistor temperature protection contro I, please refer | Page60
to [Power transistor temperature protection control].
Tho-R1,2,3,4 [Temperature sensor at inlet and | Tho-R1, 2, 3, 4 are used for defrost control and oil return control.
outlet port of air heat exchanger -
Tho-S1 Suction pipe temperature sensor| Tho-S1 is used for suction superheat control. -
10 |CH1 Crankcase heater CH1 is used for warming up the compressor. -
DH Drain pan heater DH is used for preventing from freezing drain pan.
If outdoor air temperature is 3°C or lower and outdoor unit is in operation mode
during 5 minutes period after finishing defrost operation, or during snow protection )
control, DH is energized.
H1 Anti-freezing heater H1 is used for preventing from freezing water pipings.
If outdoor air temperature is 3°C or lower and heat pump water heater is off, H1 is energized. )
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(2) Functional components for water cycle

Symbol

Name of component

Function

Details

1 |DCWP

Water pump

DCWP is controlled to adjust the hot water outlet temperature to the set
temperature set through remote control.
DCWP is used for anti-freeze control of the water pipe.

Control range of pump rotation speed: 2000-4000min!
As for the control details, please refer to [Water flow volume control] and
[Anti-freeze control of water pipe].

Page62
Page63

2 |CWFVI

Flow regulator
(Flow regulating valve)

CWEFV1 is used for controlling hot water outlet temperature.

The opening of CWFV1 is decided according to the external pump head at water
pump test run.

As for the control details, please refer to [Water flow volume control] and
[Anti-freeze control of water pipe].

Page62
Page63

CWFV2

Flow regulator

CWFV2 is used for controlling return hot water flow direction. To use this
function, turn SW4-4 ON.
As for the control details, please refer to [Return hot water control].

Page68

CWFV3

Switching valve for anti-
freeze

When circulating the inlet/outlet water of the unit, CWFV3 is switched to form C
position.

When feeding clean water, CWFV3 is switched to form B position.

Page56

CWFV5

Hot water stop valve

If multiple heat pump water heater systems are connected in parallel, the

water may flow disproportionately.

In case that cold water maybe supplied to the hot water supply line, CWFV3 is closed.
As for the control details, please refer to [ Preventing control from
disproportionate water flow].

Page56

3 |Tho-W1

Gas cooler water temperature
sensor (Inlet)

Tho-W1 is used for (DDischarge pipe temperature control, (2)Compressor control,
(3)Detection of feed water inlet temperature anomaly.
Condition to detect feed water inlet temperature anomaly.
Judging anomaly: 63°C or higher
Release : lower than 60°C
As for the control details, please refer to [Discharge pipe temperature control]
and [Compressor control].

Page64

Tho-W2

Gas cooler water temperature
sensor (Outlet)

Tho-W?2 is used for (DHot water outlet temperature control, (2)Detection of hot
water outlet temperature anomaly.
Condition to detect feed water outlet temperature anomaly
Judging anomaly: 100°C or higher for Ssec
Released : lower than 60°C.
Or the temperature difference between the inlet and
outlet water temperature of gascooler is within
As for the control details of hot water outlet temperature, please refer to [Water
10°C flow volume control].

Page62
Page63
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(3) Control of refrigerant piping system

(3)-1 Defrost control
In order to recover from dropping the heating capacity for producing hot water due to the frost on the air heat exchanger
of heat pump water heater, defrost operation is done periodically.
By cutting jumper wire (J15), it can switch from normal defrost control to defrost priority control*1
*1. If there is any frosting problem on the air heat exchanger in case of the operation in heavy-snow area and like that,
please cut (open) J15.
In case of defrost priority control (J15 is open), defrost operation can start earlier to prevent from growing frost on
the air heat exchanger, but heating capacity may decrease.
1) Starting condition
(D Starting condition A
If all of following conditions are satisfied
a) 8 minutes has elapsed after compressor started operation.
b) 8 minutes has elapsed after outdoor fan started operation.
¢) The cumulative operation hour after starting operation is 60 minutes or more.
Or the cumulative operation hour after the end of previous defrost operation is 60 minute or more.
d) Either one of temperature sensors on the inlet of heat exchanger (Tho-R1, -R2) detects lower temperature than the
defrost starting temperature, which is decided by the outdoor air temperature, for 30 seconds continuously. (Fig 1-1)
e) Or the suction pressure saturated temp calculated from the low pressure detected by LP sensor is lower than the de-
frost starting temperature, which is decided by the outdoor air temperature, for 180 seconds continuously. (Fig 1-2)
(2) Starting condition B
If all of following conditions are satisfied
a) to c) Same as the starting condition A

d) The ending condition of previous defrost operation is forced to end by the forcible end time of defrost operation.

Defrost priority control
(Cold region setting)
(J15: Opened)

o

[0}

-

2

s —2f

q&l) —41 .

g-. /_,-* v Normal defrost operation
3 v (Factory default)
& 15| F__J'.f. " (J15: Shorted)

& -23| S

g -31} T

< 30 Defrost

X TP starting

3 46 zone

]

[}

s ~40 -25  -15 -9 6

Outdoor air temperature (°C)

Fig 1-1 Defrost starting condition by temperature sensor Tho-R1 or -R2

o

% Defrost priority control
= (Cold region setting)

g (J15 Opened)

g 6

o -8 -

= T " Normal defrost control
% // .- (Factory default)
5-19 . (J15 Shorted)

s 27 I

© —35 ]

% — Qe i Defrost

@ P H starting

§ —54 : : zone

2 i

= ; :

=} -

45 —40 —25 -15 -9 6

&

Outdoor air temperature (°C)

Fig 1-2 Defrost start condition by suction pressure saturated temperature
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2) Ending condition
If one of following conditions is satisfied;
a) Both of temperature sensor on the outlet of heat exchanger (Tho-R3, -R4) detects 6°C or higher temperature for
10 seconds continuously.
b) Defrost operation time exceeds 20 minutes. (the forcible end time of defrost)

¢) The cumulative operation hour of defrost exceeds the forcible end time and compressor stops.

3) Contents of control
The frost on the air heat exchanger is defrosted by opening the hot gas bypass valve (SVHG1) to flow the discharge
gas into the air heat exchanger.
Following diagram shows the behavior of functional parts and the flow of refrigerant and water.

[Refrigerant circuit]

SVHG1:Open
,.-- Needle valve Senvice valve for Needle valve Service valve for T
| 4 ~ 7 low pressure s —————— 1K high pressure side

/
/ Solenaid valve for 7116-20UNF Ly High pressure switch 7116-20UNF |
| J hotgas bypass (B3H1-1) |
o Outdoorfan motor Outdoorfan molor Vo (swet) . Ly High pressure sensar
Outloor i ) ol A e o Rergerat fow (PSHI) A pugevalve
{emperalurs sensor ~ % RS /4 (Gopper 20)
ho-A) Seees Low pressure
[ sensor (PSL1 ) gjrs‘gﬂe‘;g‘;’ Gas cooler water T ‘ Hot water outet port
| Discharge pipe Checkvae & tomperatre sensor @‘f?ﬁg_’;@gfse”s°'(°“”e” (1) |
| Heal exchanger Heal exchanger emperatue 7 Wf]‘é” - |
(ThoD1) | beser
5 Infecton net O atr
2 Suction pige: Compressor temperature sensor P
i (ThoINJ1)
[ = [
| (] strainer S |
Iner
cooler
Crankcase |
i hestr(CHI ] nfemediate
Under-dome pressure
Check Check femperaure sensor sensor - Water pump:Stop
| vae valve (ThoCi (Psit) |
| Accumulator Gas cooler Gas cooler water |
refrigerant @ @ temperature sensor ( inlet
temperature (ThoW1) Anti- Anti-
sor freedng  froezi
‘ H;ﬁlﬂ '\7\/’[-\‘ Nl lr
B e LT > e 7 {iterpump (H)  (HI)
_______ < dlendid valve Tor ¢ i (ocwp) } Re3 14 ( Copper 20A
L~ eV for it heat EEVforairheat ~ >y as necton  Sy4(l1 ) s =~ Stainer Ll p ' ] {] 634 (Copper 204)
/ o <
AN o) e N AT R T T el
| NERR) ] receVer  \ gascooer § (CWFVT) |
.......... Intermediate temperatute % % epygq ),/
Staner Y TTTTATTTTTTT Strainer receiver s(e.m[w ) p g
Sub-cooling Sub-cooling Itercooer | Drain pan | Drainage vave
ol el
oH OH
| ERETITT susn || 2 TP e |
| ] % |
SV-INJ1 Close Drangen | T [ Dainpan
SV-OlL1:Close heater  DH) heater  DH)
Drai pan
heater(DH )

[Water circuit]

CWFV3 CWFV5

ESA30EH2-25

Form C

Water is
circulating
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(3)-2 Gas injection control
<Gas injection circuit>

Low pressure
sensor ( PSL1)
. . Check valve
Discharge pipe
temperature EI
sensor
(Tho-D1)
( \ i Qil
Suction pipe  —— Compressor flgj:]cisgt:lnfleetsensor separator
temperature Tho-INJ1
sensor (Tho-INJ1)
Tho S1)
- Strainer

—0

Crankcase ~— —f

Accumulator | heater ( CH1 )_ml Intermediate
Under-dome g:]sssotire
temperature sensor >&/ (PSM1 )

(Tho-CT)

Solenoid valve for

oil separator
[SV-INJ1:Open | VVYy (SVOILT)  Check
Strainer 2 X valve

Solenoid valve for
gas injection ( SV-INJ1) 2

[=a¥
Intermediate EEV for

emec A
ntermediate
receiver sensor (EBVGT)
(Tho-M1)
Inter cooler
1

1) Starting condition
If all of following conditions are satisfied;

a) Compressor is ON.
b) Compressor is ON or 2 minutes has elapsed after the end of defrost operation.

¢) Suction super heat of compressor<<5degC is detected for 30 seconds or more continuously.
d) Intermediate pressure sensor<<7.0MPa
¢) Outdoor air temperature<<5C
f) Inlet water temperature <30°C
2) Ending condition
If one of the start conditions a) b) d) is not satisfied.
3) Contents of control
Open the solenoid valve for gas injection (SV-INJ1)
(3)-3 Discharge pipe temperature protection control

1) Protection control
If the discharge pipe temperature (detected by the sensor Tho-D1) exceeds the set value shown in the following figure,

compressor speed is controlled to suppress the rise in discharge pipe temperature.

Reduce rps for every 60 seconds

A

Retain

Release v
125TC 130T

Discharge pipe temperature (Tho-D1)
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2) Anomalous stop control
a) If the discharge pipe temperature exceeds the set value shown in the following figure, compressor is stopped.
b) If this anomalous stop happens 3 times within 100 minutes, [E36] is displayed on the remote control and it

becomes error stop mode. Compressor stops

Compressor starts g
90T 135C

Discharge pipe temperature (Tho-D1)

3) Release error stop mode
If the discharge pipe temperature becomes below the release value 90C for 60 minutes continuously, restarting
operation by remote control becomes available.

(3)-4 High pressure protection control
1) Protection control
If high pressure (detected by high pressure sensor PSH1) exceeds the set value shown in the following figure,
compressor speed is controlled to suppress the rise in high pressure.

Reduce rps for every 30 seconds

A
Retain
Release v
11.3MPa 11.6MPa
High pressure (HP)

2) Anomalous stop control (1)
a) Starting condition
If one of the following conditions is satisfied;

(D If high pressure is increased to activate high pressure switch 63H1-1. (open at 14MPa/close at 9MPa)
Compressor stops

A

Compressor starts y
9MPa 14MPa

High pressure (HP)

(2 If high pressure is increased and high pressure sensor PSH1 detects that the high pressure exceeds the
set value shown in the following figure for 10 seconds continuously.
Compressor stops

Compressor starts g
9MPa 14MPa

High pressure (HP)

b) Contents of control
(D Stop compressor
(2) If this anomalous stop detected by high pressure switch or sensor happens 5 times within 60 minutes,
[E40] is displayed on the remote control and it becomes error stop mode.
3) Anomalous stop control @
If high pressure (detected by high pressure PSH1) exceeds the set value shown in the following figure for 10

minutes continuously, compressor is stopped.
Compressor stops

Compressor starts g
9MPa 12MPa
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(3)-5 Low pressure protection control
1) Protection control
If low pressure (detected by low pressure sensor PSL1) becomes below the set value shown in the following figure,
compressor speed is controlled to suppress the decrease of low pressure.

Reduce rps for every 30 seconds

A

v Release
1.2MPa

Low pressure (LP)

2) Anomalous stop control
a) Starting condition

If one of the following conditions is satisfied;

(D Starting condition A
Compressor is ON, and
Low pressure < 1.0MPa is detected for 30 seconds continuously or low
pressure=0.003MPa is detected for 5 seconds continuously.

(2 Starting condition B
Compressor is OFF, and

Low pressure = 1.0MPa is detected for 30 seconds continuously.

b) Contents of control
(D Stop compressor and not permit to operate the unit.
(2 If this anomalous stop happens 5 times within 60 minutes, [E49] is displayed on the remote control and it
becomes error stop mode.
¢) Ending condition
If low pressure = 1.5MPa is detected for 10 seconds continuously.

(3)-6 Over current protection control
1) Current safe control
If the input current (at primary side) or the output current (at secondary side) of inverter on the heat pump water heater
exceeds the set value, compressor speed is controlled to protect the inverter.
1) - 1 Current safe control by inverter primary current.
a) Starting condition
If all of the following conditions are satisfied;
(D Compressor is ON
(2) Except that the actual rps is kept on decreasing or it is within 1 second after the actual rps decreased.
(3 Inverter primary current= current safe value (21A)
b) Ending condition
(D Inverter primary current =< current safe value (20A) for 3 minutes continuously.
(2) Inverter primary current < current safe value (21A) for 6 minutes continuously.
¢) Contents of control

Reduce rps for every 1 second

Retain

v Release

Start value Release value

Inverter current (A)
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1) - 2 Current safe control by inverter secondary current
a) Starting condition
If all of the following conditions are satisfied;
(D Compressor is ON
(2) Except that the actual rps is kept on decreasing or it is within 1 second after the actual rps decreased.
(3 Inverter secondary current=current safe value (23A)
b) Ending condition
(3 Inverter secondary current < current safe value (22A) for 3 minutes continuously.
(@ Inverter secondary current < current safe value (23A) for 6 minutes continuously.
¢) Contents of control
Same as that for the current safe control by inverter primary current
2) Inverter anomaly (Current cut)
When the current cut signal received from inverter PCB, compressor is stopped.
If one of following condition is satisfied, [E42] is displayed on the remote control and it becomes error stop mode.
(D If the current cut signal is detected 4 times within 15 minutes
(@) If compressor speed = 80rps, and the current cut stop are detected 4 times within 30 minutes.

(3)-7 Power transistor temperature protection control
1) Protection control
Power transistor temperature (detected by the sensor Tho-P1) exceeds the set value shown in the following figure,
compressor speed is controlled to suppress the rise in power transistor temperature.

Reduce rps for every 60 seconds

A

Retain

Release v
72C 75C

Power transistor temperature (Tho-P1)

2) Anomalous stop control
a) If the power transistor temperature increases further, the protection switch in the power transistor activates and
compressor is stopped.
b) If this anomalous stop happens 5 times within 60 minutes, [E41] is displayed on the remote control and it
becomes error stop mode.
¢) If this anomaly is detected for 15 minutes continuously, [E51] is displayed on the remote control and it becomes

error stop mode.

(3)-8 Under-dome temperature protection control
Under-dome temperature (detected by the sensor Tho-C1) exceeds the set value shown in the following figure,
compressor speed is controlled to suppress the rise in under-dome temperature.

Reduce rps for every 5 seconds
A

Retain

Release y

80T 85T

Under-dome temperature (Tho-C1)
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(3)-9 Detection of temperature or pressure sensors disconnection
1) Starting condition
If one of following conditions is satisfied;
(D Outdoor air temperature sensor, Heat exchanger temperature sensors, Intermediate receiver inlet temperature
sensor, Suction pipe temperature sensor, Gas cooler water temperature sensor
a) The disconnection of sensor is detected for 5 seconds continuously within 20 seconds after the power turns ON.
b) The disconnection of sensor is detected for 5 seconds continuously within 2 minutes to 2 minutes 20 seconds
after the compressor turns ON.
(2) Low pressure sensor, High pressure sensor, Intermediate pressure sensor
a) The disconnection of sensor is detected for 5 seconds continuously within 2 minutes to 2 minutes 20 seconds
after the compressor turns ON.
(3) Discharge pipe temperature sensor, Under-dome temperature sensor
a) The disconnection of sensor is detected for 5 seconds continuously within 10 minutes to 10 minutes 20 seconds
after the compressor turns ON.
(@) Power transistor temperature sensor
a) The disconnection of sensor is detected for 5 seconds continuously within 10 minutes to 10 minutes 20 seconds
after the compressor turns ON and it is detected at the outdoor air temperature = 0C .
2) Control conditions
If the judgment of either one of sensor disconnection is detected 3 times within 40 minutes, it becomes error stop mode.

(3)-10 Outdoor fan motor anomaly
If one of following conditions is satisfied, compressor is stopped.
a) Under the outdoor fan control mode, the outdoor fan speed < 100min™ is detected for 30 seconds continuously.
b) Under the fan control mode and the outdoor fan speed command = 4 speed, if the outdoor fan anomaly signal
is detected for 10 seconds continuously or if the compressor is stopped 5 times within 60 minutes by the outdoor

fan motor anomaly, [E48] is displayed on the remote control and it becomes error stop mode.

(3)-11 Feed water inlet temperature anomaly
If feed water inlet temperature exceeds usage range, it makes the heat pump water heater stopped.
This control is for emergency avoidance against the transitional temperature increase.
1) Starting condition
If [a) and b)] and [c) or d)] of following conditions are satisfied.
a) Compressor is ON
b) Not in defrost operation
c) Following high water inlet temperature condition is satisfied
[High water inlet temperature condition]
Feed water inlet temperature >63C is detected for 2 seconds or more. (Upper limit)
Or at outdoor air temperature =407, feed water inlet temperature >58°C is detected for 2 seconds or more.
d) Following water inlet temperature change conditions is satisfied
When 20degC or more temperature difference At of feed water inlet temperature (Tho-W1) is detected for 5
seconds continuously.
2) Control content
a) Stop compressor and after 3-minute delay, restart compressor if ending condition is satisfied.
b) During satisfying [High water inlet temperature condition], water pump is operated intermittently in case of con-
necting unvented cylinder.
¢) Other functional components comply with the behavior at compressor stopping.
3) Ending condition
[High water inlet temperature condition]
Feed water inlet temperature < 60C
Or at outdoor air temperature = 40, feed water inlet temperature < 55C
[Water inlet temperature change condition 1), 2)]

When the starting condition is not satisfied
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(4) Water circuit system control
(4)-1 Water circuit system control at [Operation to top up]
1) Operation to top up
If the hot water amount detected by the cylinder temperature sensor is less than the set amount in the cylinder, the heat
pump water heater starts operation to top up the hot water and storage it.
After switching the valve for anti-freezing (CWFV3) and feed water is heated up by heat pump water heater and is

stored in the unvented hot water storage cylinder.

(4)-2 Water flow volume control
Water flow volume is controlled by water pump and flow regulator in order to adjust the hot water outlet temperature

to be the set temperature which is set with remote control.

[Set temperature <Actual outlet temperature of hot water]

Initial state

Water pump speed : Initial set speed

Flow regulator: Initial set value

Yes

Hot water outlet temperature = Set temperature?

\4

Water pump speed increases

\ 4

Hot water outlet temperature = Set temperature?

Water pump speed =Max?

Flow regulator opening = Max?

Make flow regulating valve opening wider

Hot water outlet temperature = Set temperature?

AAA

Water flow volume control is completed
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[Set temperature >Actual hot water temperature]

Initial state

Water pump speed :Initial set speed

Flow regulator: Initial set value

Yes

Hot water outlet temperature = Set temperature?

\ 4

Water pump speed decreases

\ 4

Hot water outlet temperature = Set temperature?

Water pump speed=Min?

Flow regulator opening = Min?

Make flow regulator opening narrower

and water pump speed increasing

Hot water outlet temperature = Set temperature?

Water flow volume control is completed

AAA
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(4)-3 Water pump operation for anti-freezing

In case that the water in the pipe may be frozen due to decreasing the water temperature below 0C in winter season during

the long term stop or anomaly stop of heat pump water heater, the water pump is forcibly operated in order to prevent water

in the pipe from freezing.

1) Starting condition
If all of the following conditions are satisfied;

a) Operation mode of heat pump water heater is not [Operation to top up], [Operation to fill up] or [Defrost operation]
b) Outdoor air temperature condition is satisfied with the following condition.

Outdoor air temperature condition is established
A

v Outdoor air temperature condition is not satisfied.

3C 5T

Outdoor air temperature

* If SW3-5 is ON, the following condition is added to the starting condition.
(Factory default: SW3-5 OFF)
c) Inlet water temperature of the gas cooler < 3C
2) Ending condition
(D Ending condition A
a) The starting condition (a) is not satisfied or the starting condition (b) is not satisfied.
b) Inlet water temperature of the gas cooler = 57 is detected for 10 minute continuously.
¢) The operation to top up for anti-freezing water is not conducted.
(2) Ending condition B
a) Operation mode becomes [Stop] mode.
(3) Contents of control
The water circuit is changed to circulate the water as shown in the following figure.

- In case of unvented cylinder

CWFV3 CWEFVs5

ESA30EH2-25

Form C

Water is
circulating

<J

O 2 Feed water

(4)-4 Control for preventing from disproportionate water flow
In case that multiple hot water storage systems are connected in parallel, hot water from each cylinder may flow out
disproportionally.
In such case, the hot water in one system which can flow out smoothly becomes colder than those in other systems.
In order to prevent the cold water in such storage system from flowing out and flowing into the hot water supply line, the

hot water supply valve CWFVS5 of such storage system is closed by this control.

(4)-5 How to judge hot water amount in the cylinder

The hot water level in the cylinder is judged by the temperature sensor on the cylinder.
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(5) Limited unit control
Limited unit control is enabled when the following conditions are satisfied.

(a) When the master unit 7-segment display shows 1 for P12
(b) When the demand control is enabled with the external input (CNS2) or the remote control
(c) The version of main ROM is 1.812 or later.

(2 Demand rate from master unit
(D Demand rate from external input
(CNS2) or remote control Master Sub 1 Sub2 Sub 3
100% 100% 100% 100% 100%
80% 100% 100% 100% 0%
60% 100% 100% 0% 0%
40% 100% 0% 0% 0%
0% 0% 0% 0% 0%
[Reference] Master-sub setting
SW4-7 OFF ON OFF ON
SW4-8 OFF OFF ON ON

Demand rates on the display at that time are as follows.

Master Sub

Remote control ) -
7-segment (1) (ii)
Mente PC (1) (ii)

(6) All units defrost control

* This is operable with the heat source unit software version 1.802 or later.
* Simultaneous defrost function can be set using P13 on the 7-segment display.
[If the defrost starting conditions are satisfied on the master or slave unit on the master-sub system, it is

defrost operation on all units in the system.]

Master unit Sub @ Sub @ Sub 3
(DExample:

.' I - I r—— P ] o,
| HE) HE) W
! Defrost starting conditions are satisfied!

\_} \_} Master slave communication cable

\ )
Y

{ (@ 1t is defrost operation on all units even if the starting conditions are not

satisfied. (This is implemented on the heat source water heater on which P13
is set at “1” on the 7-segment display.)

<Example of application> <Exception> When it is not defrost operation on all units:
- When the defrost operation is extended under the influence - Accumulated heating operation time is less than 60 minutes.

of air blown out from other heat source unit. - When it is defrost operation after the end of hot water
- Almost closed, poorly ventilated site, etc. storing at night
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(7) External output of hot water amount

* This is operable with the heat source unit software version 1.802 or later.

* This can be set with the external output function No. “15”.

In case of 15: Hot water amount output

- If it is the master unit, it controls as shown below depending on the setting values of P94 and P95 on the 7-segment display.

- If the value of P94 + P95 on the 7-segment display is larger than 100, this control is implemented taking the at 100.

- If the hot water amount in the cylinder falls within the differential (Between P94 < P94 + P95) after the power ON, the
external output is turned ON.

Width setting with 7-segment: P95
- Initial value 10%

External output ON _ ,_x"':_ - Range (10 — 30)
F 3 /:_::____-—'

A

|~

External output OFF

| Cancel point | : Value of 7-segment: P94 + P95

7-segment: P94
(Up to max. 100)

- Initial value 30%
- Range (10 —90) . Hot water amount
" in the cylinder

-

[Setting value]

(D If P94 is set at 40 and P95 at 20 on the 7-segment display:
The output is turned ON if the hot water amount decreases to 40% while it is turned OFF if it increases to 60% (40 + 20).
* Take care of the unvented cylinder when the number of sensors is small!

(2) If P94 is set at 80 and P95 at 20 on the 7-segment display:

The output turns ON if the hot water amount decreases to 80% while it is turned OFF if it increases to 100% (80 + 20,

\_ operation to fill up). )

\
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(8) Checking of operation of water-side solenoid valves CWFV3, 5

1) Stop the entire system of heat source water heater.

(Reference) The entire system stops if [System off is selected from the [Service & Maintenance] menu on the remote control
or if the shorting pin for the external input CNS1 on the heat source water heater PCB is pulled out.

2) Stop to supply water to the system side. (Stop the water supply pressurizing pump or close the GV at the water supply
side on the system.)

3) Turn SW5-3 on the heat source water heater PCB to ON. Confirm also that both SW5-7 and 5-8 are turned OFF.

4) It can be checked if the water-side solenoid valves CWFV2 — 6 are opened or closed, by changing SW6-7 on the heat
source water heater to OFF < ON.
Valve opening or closing can be changed as follows.
(Point) Check the open/close of CWFV3 and 5 on the master and sub units respectively.

It is necessary to set SW5-3 and SW6-7 on the master and sub units respectively.

CWFV3 CWEFVS5
OFF . CI.“OSE . OPEN
(anti-freezing water side)
SW6-7 PEN
ON O . CLOSE
(supply water side)

5) For confirmation of the open or close of water-side solenoid valves CWFV 3 and 5, refer to the following.

[EA(L)100/200-1, 1.5] (Same operation also on those equipped ~ Actuator

with the terminal box)

(1) When the red mark on the valve indicator can be seen, it means
that the valve is opened fully, or it is fully closed when it cannot
be seen. (Fig. 1) In the event the lateral 3-way ball valve is used,

the red mark can be seen at the form (B or C) where the fluid is

) lve fl \ .
flowing. Valve flange \ " Indicator

Fig. 1 Indication of open/close

6) After checking the open or close of water side solenoid valves CWFV3 and 5, turn SW5-3 to OFF to release the stop
of entire system.

- Press the button on the remote control, and touch on the LCD screen. (Select to stop.)

- When the shorting pin of external input CNS1 on the heat source water heater PCB has been pulled out, reinsert the
pin.
At that time, in order to restore the operation from the state, press the button on the remote
control and touch on the LCD screen.
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(9) Return hot water control

CWFV2(3-way valve) and the temperature sensor can be used to control the position of the return hot water.

By controlling the return hot water position, high-temperature water entry into the unit is prevented, abnormal stop is
prevented and efficient operation is realized.

*To use this function, SW4-4 must be turned ON.

*This function uses one of the tank temperature sensors. This function is not available when 9 sensors are used.

*To use this function, use the option kit MTH-QSE. This kit contains the 3-way valve and connection wiring.

[Water circuit]

Heat pump unit

/N

/N

Feed water

Return hot water
temperature sensor
(One of the tank temperature sensor)

+ Normally, the position is B, but when the return hot water temperature sensor value is higher than the temperature set at
7seg: P47, the position is switched to C.

+ When SW4-4 is turned ON, the tank temperature sensor functions as shown in the table below.
"%" indicates the return hot water temperature sensor position.

Number of sensors to apply (7-segment:PO1)

Sensor No. 3 4 5 6 7 8
Tht-1 20% 25% 20% 10% 20% 10%
Tht-2 60% 50% 40% 30% 30% 20%
Tht-3 100% 75% 60% 40% 40% 30%
Tht-4 BS 100% 80% 60% 50% 50%
Tht-5 X 100% 70% 65% 60%
Tht-6 * 100% 80% 70%
Tht-7 * 100% 80%
Tht-8 P 100%
Tht-9 ¥
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2.10 Technical information of European regulations
(1) Lotd
(a) Summary
This document is intended to clarify that the water heater manufactured by us is adapted to European ErP (Ecodesign
requirements for energy-related Products) directive Lotl (space heater and combination heater) and Lot2 (water heater
and water storage tanks).
These units are electric mains-operated heat pump combination heaters with a rated heating capacity of 30kW and less

and are assessed on the basis of the above-mentioned directive.

(b) Applied Directives and Standard

DIRECTIVE
“DIRECTIVE 2009/125/EC of the European Parliament and of the Council of 21 October 2009 establishing a
framework for the setting of ecodesign requirements for energy-related products”
“DIRECTIVE 2010/30/EU of the European Parliament and of the Council of 19 May 2010 on the indication by
labelling and standard product information of the consumption of energy and other resources by energy-related

products”

REGULATION
“COMMISSION DELEGATED REGULATION (EU) No.811/2013 of 18 February 2013 ” supplementing Directive
2010/30/EU of the European Parliament and of the Council with regard to the energy labelling of space heaters,
combination heaters, packages of spec heater, temperature control and solar device and packages of combination heater,
temperature control and solar device
“COMMISSION DELEGATED REGULATION (EU) No. 813/2013 of 2 August 2013”
Implementing Directive 2009/125/EC of the European Parliament and of the Council with regard to ecodesign
requirements for space heaters and combination heaters

(c) Target Model

Heat Pump Combination Heater ESA30EH2-25

Hot Water Storage Tank GX-1000-RB
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(d) Specification of the apparatus

1)

2)

The name and address of the supplier

Manufacture’s name and address

MITSUBISHI HEAVY INDUSTRIES THERMAL SYSTEMS, LTD.
2-3, Marunouchi 3-chome, Chiyoda-ku, Tokyo, 100-8332, Japan
http://www.mhi-mth.co.jp

Branch name and address

MITSUBISHI HEAVY INDUSTRIES AIR-CONDITIONING EUROPE, LTD.
5 The Square, Stockley Park, Uxbridge, Middlesex, UB11 1ET, UK
Tel : +44-333-207-4072 Fax : +44-333-207-4089
http://www.mhiae.com
MHIAE SERVICES B.V.
(Wholly-owned subsidiary of MITSUBISHI HEAVY INDUSTRIES AIR-CONDITIONING EUROPE,LTD.)
Herikerbergweg 238,Luna ArenA,1101 CM Amsterdam,Netherlands
Tel : +31-20-406-4535

http://www.mhiaeservices.com/

Heating energy efficiency
Model name ESA30EH2-25
Water heater load profile XXL
Seasonal space heating energy efficiency class A"
Water heating energy efficiency class A
Average 27kW
Rated heat output Warmer 30kW
Colder 19kW
Average 14822kWh
Annual energy consumption for space heating Warmer 9199kWh
Colder 15499kWh
Average 1909kWh
Annual energy consumption for water heating Warmer 1683kWh
Colder 3467kWh
Average 146%
Seasonal space heating energy efficiency Warmer 174%
Colder 127%
Average 114%
Water heating energy efficiency Warmer 130%
Colder 63%
Off peak operation Correspond
Sound power level 77 dB(A)
Storage tank
Lapesa Grupo Empresarial, S. L
Model name GXM-R-500%2 or GX-1000-RB
Energy efficiency class C
Standing loss 100Wx2 or 125 W
Storage volume 500Lx2 or 1000 L
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(e) Technical Information
1) Function
Manufacturer’s specification for intended use;
The appliance is with an outdoor unit and indoor unit. The outdoor unit is an air/water heat pumps including electrical-

ly driven compressor. The indoor unit is a domestic hot water storage tank and floor heating panel.

2) Technical data of water heater

Model name ESA30EH2-25
Rated voltage (V) 3N~, 380/400/415
Rated frequency (Hz) 50/ 60
Rated heating capacity (kW) 30
Net weight (kg) 375
Refrigerant R744 (CO2)
Mass of refrigerant (kg) 8.5
Sound power level Criteria Judgement
77 <78 O

% The sound power level is measured under heating conditions at outdoor air temperature 7°CDB/6°CWB, and water
inlet temperature 30°C.
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(2) Lot 11 (Grandless circulators)
(a) Summary
This document is intended to clarify that the circulators integrated in our product are adapted to European ErP (Ecodesign
requirements for energy-related Products) directive Lotl1 (glandless standalone circulators and glandless circulators
integrated in products).

(b) Applied directives and standard
2009/125/EC
+ DIRECTIVE 2009/125/EC of the European parliament and of the council of 21 October 2009 establishing a
framework for the setting of ecodesignrequirements for energy-related products
REGULATION
+ COMMISSION REGULATION (EC) No. 641/2009 of 22 July 2009 implementing Directive 2005/32/EC of the
European parliament and of the council with regard to ecodesign requirements for glandless standalone circulators
and glandless circulators integrated in products
+ COMMISSION REGULATION (EU) No. 622/2012 of 11 July 2012 amending Regulation (EC) No 641/2009
with regard to ecodesign requirements for glandless standalone circulators and glandless circulators integrated in

products

(¢) Product information
1) Function
The apparatus is a DC brushless pump integrated in the heat pump water heater. The function of this apparatusis
circulating water inside the water heater.
2) Specification of the water heater and the water pump

Specification of the water heater
Model name ESA30EH2-25
Rated voltage (V) 3 Phase, 380 /400 /415
Rated heating capacity (kW) 30
Refrigerant R744 (CO2)
Mass of refrigerant (kg) 8.5
Specification of the water pump
Drawing number SSA451A014
EEI: Energy efficiency index =0.23
Rated voltage (V) DC 339
Control power source (V) DC 18+1.6
Control Signal (V) 0-8.2+1.6V
Rated power consumption (W) 95

*The benchmark for the most efficient circulators is EEI < 0.20.
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3. APPLICATION DATA

3.1 Installation work for air to water heat pump water heater

© This instruction shows for the installation work of the heat pump unit and the total hot water supply system.
© Please read this technical manual carefully to install the unit properly before starting the installation work.

SAFETY PRECAUTIONS

eRead these “Precautions for safety” carefully before starting installation work and do it in the proper way.

eSafety instructions listed here are grouped into [AWARNING]| and [ACAUTION ]. If a non-compliant installation
as mentioned likely to result in a serious consequence such as death or major injury. The instruction is
grouped into to emphasize its importance. However, a failure to observe a safety instruction
listed under can also result in a serious consequence depending on the circumstances. Please
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Heat pump unit: ESA30E/

ESA30EH series HW

storage unit: Unvented

cylinder

* The Unvented cylinder is
procured locally. Please
procure the unvented
cylinder according to the
specifications mentioned
in this manual.

observe all these instructions, because they include important points concerning safety.
o The meaning of “Marks” used here are as shown on the right. [S[Never do it under any circumstances.|

[@[AIways do it according to the instruction. |

e When you have completed installation work, perform a test run and make sure that the installation is working
properly. Then, explain to the customer how to operate and how to take care of the heat pump water heater accord-
ing to the user’s manual . Please ask the customer to keep installation manual together with the user’s manual.

o This unit complies with EN61000-3-11

eFor heat pump unit, EN61000-3-12 are not applicable as consent by the utility company or notification to
the utility company is given before usage.

/\WARNING

oThe appliance shall be installed in accordance with national wiring regulations.

eInstallation should be performed by your dealer or the specialist.

Improper installation made by yourself may cause water leak, electric shocks, fire or injury by dropping the unit.
e[nstallation should be performed properly according to this installation manual.
Improper installation may cause water leak, electric shocks, fire or injury due to overturn of the unit.

e Use the genuine accessories and the specified parts for installation.

Using unspecified parts may cause falling or turnover of the unit, water leak, fire, electric shocks, refrigerant leak, insufficient
capacity, improper controlling or injury.

eConsider measures not to exceed the critical concentration of refrigerant in the event of leakage especially when it is
installed in a small room.

If the refrigerant leaks and exceeds the critical concentration, it may cause oxygen deficiency accident.
(The concentration of CO: in nature is 0.03-0.04%. If the conce ntration of CO: exceeds 0.1%, it may affect the human body.)

e Ventilate the working area well in case the refrigerant leaks during installation.

If the refrigerant leaks and exceeds the critical concentration, it may cause oxygen deficiency accident.
oCheck no leakage of refrigerant after installation.
If the refrigerant leaks and exceeds the critical concentration, it may cause oxygen deficiency accident.

e When carrying the unit in, hoist the unit with slings for haulage by putting it through the holes at the anchor leg of the unit.
And in order to keep its balance, be sure to support it at 4 points securely. Do not use a fork lift to lift unit using lifting points.
If supporting the unit at 3points or applying wrong method for carrying in, it may cause death or severe injury .

oThe hoisting work shall be done by the qualified worker for slinging work.

Improper hoisting may cause an accident resulting in injury or death by dropping the unit.
e During hoisting, any person shall not enter under the unit slinging.
If the unit falls, it may cause death or severe injury. Be sure not to enter under the unit slinging.

e Do not carry the unit, whose weight exceeds 20kg, by oneself without any other supporters.

e]nstall the unit properly on a place to be able to withstand the heavy weight when filled with water fully.
Improper installation or insufficient strength may cause falling or turnover of the unit that leads to injury.

eInstall the remote control on a place to be able to hold its weight.
Improper installation or insufficient strength may cause falling of R/C.

eInstall the unit properly and fix it with anchor bolts in order to be able to withstand strong winds such as typhoon, and earthquakes.
Improper installation may cause an accident due to turnover of the unit.

oThe electrical wiring work shall be done by a qualified electrical installer, and the exclusive circuit shall be used.

Insufficient capacity of power source, improper work may cause electric shocks or fire.
oShut OFF the main power source before electrical wiring.
Without shutting OFF the power, it may cause electric shocks, breakdown or malfunction.

eBe sure to use the specified wire for electrical wiring conformed to the standard and the current capacity.
Using improper electrical wires may cause electric leak, heat generation or fire.

eBe sure to use the specified wire for electrical wiring, to fasten the wiring to the terminal securely and
hold the cable securely in order not to apply unexpected stress on the terminal.

Loose connection and improper hold may cause heat generation or fire.

e Arrange the electrical wires in the control box properly to prevent them from rising the terminal cover.
Improper arrangement may cause heat generation at the terminal, fire or electric shocks.

e Do not perform brazing work in a sealed room.
It may cause oxygen deficiency accident.

e Do not put the drain pipe directly into the ditch where toxic gas such as sulfide gas is generated.
Toxic gas would flow into the unit and it may cause poisoning or deficiency of oxygen.
And it may cause corrosion of the inside unit that leads malfunction of the unit or refrigerant leak.

eBe sure to use the breaker [Earth leakage breaker, circuit breaker (breaker + B type fuse)] with proper capacity to shut off all poles.
Using improper breaker may cause malfunction or fire.

e Use the genuine optional parts. And installation should be performed by a specialist.

If you install the unit by yourself, it may cause water leak, electric shocks or fire.

eThe water piping work for feed water side shall be performed by the specialist for water supply work qualified by the authority.
Improper water supply work may cause malfunction of the unit or water leak.

oUse the mixing faucet with thermostat for a shower bath.

If the event of malfunction may happen, it may cause a risk of scald.
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( /\ WARNING )
oThe D-type grounding work shall be done properly.
0 Do not connect the grounding wire to gas pipe, water pipe, lightning rod, earth wire of telephone.

Improper grounding may cause malfunction, electric shocks at electrical leakage and fire.

In case of connecting to gas pipe, if gas leak occurs, there is a risk of explosion or catching fire.

e During installation work or relocation work of the unit, do not mix the air other than CO: into the refrigerant circui t.
® If the air is mixed in, the high pressure in the circuit becomes extremely high and it may cause burst or serious injury.
eDo not connect the power with the voltage other than 380/400/415V+5% 50Hz to the unit.

If connecting the power not specified, it may cause abnormal heating of electrical components and catching fire.

Do not connect the AC power to the remote control. The connectable voltage to the R/C is DC18V at the maximum.
If connecting AC power, it may cause breakage, catching fire or fire.
oFit the service panel and the control lid securely.
Improper fitting may cause fire or electric shocks due to intrusion of dust or water into the control box.
eBe sure to install an earth leakage breaker and check its operating behavior.
Without installation of earth leakage breaker, it may cause fire or electric shocks.
eBe sure to use only the fuse with proper capacity.
If steel wire or copper wire is used, it may cause malfunction of the unit or fire.
e Do not install the unit near gas bombs or inflammables.
It may cause catching fire.
e Do not install the unit in high humid atmosphere.
If installing in the bath room and the high humid place, it may cause electric shocks or fire.
e Do not leave packing materials after unpacking.
If packing materials is sucked in the other machine located there, it may cause breakdown or abnormal operation.
e Dispose the packing materials properly after unpacking.

If leaving packing material without removing nails and metal pieces, it may cause injury.

If disposing plastic covers without tearing, it may cause an accident of oxygen deficiency for the child who are playing with it.
L o When using this unit with combustion appliance, be sure to ventilate frequently. )
( /\ CAUTION )

Do not touch the aluminum fin of the heat exchanger with bare hands.
0 If touching, it might cause injury.
eDispose the packing materials properly after unpacking.

If leaving packing material without removing nails and metal pieces, it may cause injury.

If disposing plastic covers without tearing, it may cause an accident of oxygen deficiency for the child who are playing with it.

eInsulate the hot water piping securely.

Improper insulation might cause radiating heat from the surface of the piping and decreasing the hot water temperature.

o Check no refrigerant leak by performing air tightness test after the end of piping work.

If refrigerant gas leaks in a small room and exceeds the critical concentration, it might cause oxygen deficiency accident.

eFor drain piping work, be sure to make descending slop of greater than 1/100, not to make traps and not to make air-purging.

Check if the drainage is correctly done during test run and ensure the space for inspection and maintenance.

e Always open the valves installed in the inlet and outlet piping of the unit during operation of the unit.
Operating the unit with the valves closed may cause failure.
e Always stop the unit using the “Pause” button the remote control during the maintenance operation of the water tank.
e Dispose cleaning solution and glycol solution properly according to the regulation.
If dispose them illegally, it might cause not only to violate the law, but also to have adverse effects on health and environment.
e Use clean water conform to the water quality criteria of drinking water.
The deterioration of water quality may cause malfunction of the unit or water leak due to corrosion.
eFor the system that the fresh water is always flowing in, be careful not to flow excessive amount of water.
It might cause water leak due to corrosion depending on the water quality.
e Do not supply the power between the units. Supply the power to each unit independently.
If supplying power between the units, it might cause fire.
eBe sure to take measure for anti-freezing.

Without taking measure for anti-freezing, it might cause breakage of water pipe, components or connecting joints in the system.

eBe sure to perform waterproofing work and indirect wastewater treatment work.

Improper treatment might cause serious damage, when water leak occurs.

eBe sure to perform waterproofing work and drain work in order to prevent from the secondary damage due to the leakage
from HW storage unit and water piping.
Do not touch the high temperature section of the hot water pipe with bare hands.
If touching, it might cause scald.
Direct drain of hot water from the HW storage unit is prohibited. It might cause scald or damage of the packing on the unit side.
e Hot water temperature is 90°C at the maximum.
Be sure to mind about the specification of packing regarding the heat-resistant.
Using poor heat-resistant packings might cause water leak.
eEnsure 0.1-0.2MPa of supply hot water pressure at the lowest.

Lower pressure than above might cause insufficient amount or force of hot water supply due to the pressure loss.

e At the service and maintenance work, be sure to drain off all hot water in the HW storage unit and in the piping before starting
work.

eWhen replacing valves such as pressure reducing valve, relief valve and other valves, shut the stop valve and drain off hot water
before starting work.

If not, it might cause scald with hot water flown out or eclectic shocks due to splash water to the electrical parts.

Drain off the water in the piping of the unit by opening valves for drain and air purge located inside of the unit.

\ J
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/\ CAUTION

® e Do not install or operate the unit at a place where corrosive gas (sulfurous acid gas, etc) or flammable gas (thinner, gasoline, etc),

could be generated or accumulated, or volatile flammable materials are handled.
It might cause corrosion of the heat exchanger, breakage of the plastic parts, and fire for flammable gas.
eSecure specified spaces for installation, inspection and maintenance work.
Insufficient space might cause injury due to a fall from installation place.
e When installing the unit on a roof or a high place, for preventing from a fall, install permanent ladders and handrails at the passage,
and install fences and handrails around the unit.
If not, it might cause injury due to falling from the installation place.
eDo not install and use the unit near the hospital and telecommunication facility where equipment generate electromagnetic wave
and/or high frequency wave.
It might cause malfunction or failure of the unit due to the effect of inverter equipment, private power generators, high frequency medical
equipment or radio communication equipment, or may cause harmful effects such as interfering with medical activity or visual and noise
disturbance of video communication due to the influence from the unit to medical equipment and/or communication equipment.
e Do not install the unit in a place that may become a nesting site for insects or small animals.
If insects or small animals come into the unit and touch the internal electrical wiring of the unit, it might cause malfunction of
the unit, fuming or catching fire.
Please ask the customer to keep the surroundings clean.
eDo not use the base frame for installing unit which is corroded or damaged after long-term use.
If leaving corroded or damaged, it might cause a fall of the unit or injury.
e Do not install the unit at following places.
*Where carbon fiber, metal powder, or other powdery substance is floating
*Where the substances which affect the unit such as sulfide gas, chloride gas, acid or alkali could be generated
*On vehicles and ships
*Where cosmetics or special sprays could be frequently used
*Where oil mist or steam could be generated much (in a kitchen, machine shop and etc.)
*Where the equipment, which generates high frequency wave, is used
*Highly salted area such as beach
*Heavy snow area (When installing the unit in such area, it is necessary to use the specified installation stand and snow prevention hood.)
*Where chimney smoke comes directly
*Altitude over 1000m
*Where the unit could be exposed to an atmosphere of ammonia
*Where the unit could receive heat radiation from other heat source
*Where air circulation is not good
*Where there is obstacles at air inlet/outlet port of the unit
*Where short circuit of air could happen, in case of installing several units
*Where the unit could be affected by strong winds (Where strong winds blow directly into the unit)
It might cause a decrease in performance significantly, corrosion or breakdown of parts, or fire.
*Where the noise or the cold air from the unit could bother neighboring house
*Where the outlet air from the unit could blow directly to plants
It might cause damage to plants.
*Where the vibration could be amplified and transmitted due to insufficient strength
*Where the noise and vibration generated by the unit could affect to (On a wall near bed room or such area)
*Where there is an equipment which is affected by high frequency wave (near TV set, radio and etc.)
*Where there is no place to drain off
It might affects the environment and might be cause of the claim.
e Do not install the remote control at a place where it is exposed to direct sunlight.
It might cause malfunction or discoloration of the R/C.
e Do not install the remote control at a place where water could be splashed to the R/C.
If water could get into the R/C, it may cause electric shocks or malfunction of internal electronic parts.
e The ambient temperature for use is -25 to +43°C and the storage temperature is -25 to +50°C.
o[f use the unit at -5°C or lower of outdoor temperature, be sure to mount snow prevention hood or mat.

In heavy snow area, be sure to install the unit at a high place not to be buried under the snow. )
N

Feature of CO:2 refrigerant

o The operation pressure of CO: refrigerant is generally 12- 15MPa at the maximum, which is about 4 times high pressure of R410A.
Consideration for safety to high pressure is required more than that for R410A.
Please be careful not to break the piping of refrigerant circuit of the heat pump unit during service work.
When purging CO: refrigerant, please purge a small amount to a place where there is no person by opening service valve slightly.

® CO:s refrigerant is non-inflammable and non-poisonous, but under the high concentration, it may affect the human body.
At more than 3% of concentration it affects the physiological function, at 7% to more than 9% it causes disturbance of consciousness,
and at 25% to more than 30% it causes death.
CO: refrigerant is heavier than the air and accumulates easily at lower place. Therefore, if there is a risk of refrigerant leak or when purging
refrigerant, please take measure to prevent CO: refrigerant from accumulating by ventilating the air at the surface of floor.

First aid under high concentration of CO: gas

(a) When breathing a high concentration of COx gas
Move the sufferer immediately to a place where fresh air can be breathed and ensure the person can relax and kept rested.
If he is unconscious, call for an ambulance immediately, loosen his clothing, ensure the respiratory airway is clear and perform artifi-
cial respiration.

(b) When the high concentration of CO2 gas makes contact with the skin
If it is a mild frostbite, only rubbing that section is OK. But in case of severe frostbite, warm that section with lukewarm water and
wrap lightly with gauze, and then consult a physician immediately.

(c) When the high concentration of COz gas gets into the eye
Rinse the eye with fresh water, and consult a physician immediately.

Legal formalities
eResponding to the Water Low
When connecting the HW storage unit with clean water pipe
Consult with the Waterworks Bureau under the jurisdiction of the local government.
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(1) Before installation
(Check the model, electrical specifications, piping, necessary option parts and
etc, and install properly.)

Caution

® Read this manual before starting installation work and proceed installation work properly according to this manual.

e For the piping work, option parts are required, please refer to the catalog and etc for this unit.

e Be sure to install the earth leakage breaker. (It should be impulse withstanding type.)

o If you run the unit by keeping without the discharge pipe temperature sensor, the suction pipe temperature sensor and the pressure sensors,
there is high risk for the compressor be broken. Be sure to avoid such operation.

1-1 Standard hot water supply system diagram (for unvented cylinder)

(19 Expansion vessel

@) Relief valve

% ® Stop valve, CWFV5

2

Clean water tank
2 (6] Hot

QO
g (OO

temperature.
sensor

Wirings for sensors for
unvented cylinder

Wirings for CWFV3 |
v

10 Air purge
valve

Air purge valvei

i
i
i
Hot water temperature. | L
QoSO PGV T
i

Sty s - S—

D ‘ 13-way valve,
{CWFV3

Feed water temperature.

sensor
e i

© YDrain ram@ v

(D ESA30EH2 (9 Anti-freezing heater FJ

(® Clean water supply
pressure pump

O
O

N

(2) Remote
control

D<—-

(5) Pressure
reducing
valve

(3 Unvented cylinders

12 Insulation -~ GV:Gate valve
for unvented cylinder -~N- CV:Check valve
for water pipings “= FJ:Flexible joint

** YS:Strainer (Y-type)

1-2 Component list of hot water supply system (for unvented cylinder)

Part name Model General description
(D |Heat pump unit ESA30EH2 For outdoor air temperature -25°C
Remote control for heat pump . .
©) water heater (Option part) RC-Q1EH2 For setting hot water amount and setting hot water temperature.
Unvented cylinder . . . .
(Locally procured — Refer to the specifications of unvented cylinder mentioned on next page.
yp
MTH-QIE
. . . (20m length of wire)  |For connecting with unvented cylinder
@ Wiring kit for unvented cylinder or « Connect to the water temperature sensor of unvented cylinder.
(Option part) e : b - .
MTH-Q2E « Connect to the 3-way valve for switching to anti-freezing circuit and control it.
(10m length of wire)
Pressure reducing valve Setting pressure é 400kPa
® (Locally procured ) — Connecting pipe size = 32A )
If the feed water pressure exceeds 400kPa, be sure to mount it.
p
® g)ot water te;np sensor MTH-Q3E M?ur:itinglozrspaslting (})ln tl;e unvented cylinder for detecting hot water temperature in the
ption part cylinder. 1.25m length x
@ |3-way valve, CWFV3 (Option part) MTH-Q4E S;;Csi\gé;ctlil::lg)to anti-freezing circuit. (wiring length 0.7m, AC200V, 50mA) IP56 (Indoor
Stop valve of hot water supply, If the multiple heat pump water heaters are connected, it is necessary to use at the hot
P k pply MTH-QSE p . p' X p ry
CWEFVS5 (Option part) water supply line. (wiring length 0.7m, AC200V, 50mA) IP56 (Outdoor use allowed)
® Anti-freezing water heater o When outdoor air temperature becomes below 0°C, be sure to install the trace heating
(Locally procured) on the water pipe (10W/m).
. For purging the air in the hot water system which is generated during heating up the
Air purge valve . R A . ]
10 (Locally procured) — water in the unit or is mixed in the system when feeding water. Each valve is required
for each cylinder.
. For preventing from increasing pressure in the system during heating up the water.
@D |Relief valve (Locally procured) — .
Working pressure: 450+30kPa or lower.
Heat resistance = 120°C
@ |Insulation (Locally procured) o « For the cylinder shell: 50mm or thicker glass wool whose density is 16kg/m’.
yp « For the cylinder end plate: 50mm or thicker glass wool whose density is 24kg/m’.
y p g Y g
+ For the water piping: 30mm or thicker glass wool whose density is 48kg/m’.
Clean water supply pressure Apply pressure to the primary side of the pressure reducing valve, which is more than a
@ —
pump (Locally procured) valve of the secondary side.
Expansion vessel (Locally procured) — —
MTH-Q6E
© | Wiring kit for CWFV3 (20m ler(;%th wire) For connecting heat pump [Slave unit onlyl. ) ) ] o )
MTH-Q7E + Connect to the 3-way valve, CWFV3, switching to anti-freezing circuit and control it.
(10m length wire)
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-3 Specifications of unvented hot water storage cylinder for connecting to ESAS0EH2

Please arrange and procure a new unvented cylinder with following specifications for connecting to ESA30EH2.

*If connecting ESA30EH2 to the existing cylinder, the hot water temperature and amount in the cylinder cannot be detected correctly.
In such case, please consult with our distributor.

In some case, preliminary survey on site may be required before installation.

Specifications of unvented cylinder

For commercial use

The cylinder is installed indoors, not outdoors.

It should be unvented hot water storage cylinder, not open tank.

The minimum capacity is 500liter. If increasing capacity, please use bigger size cylinder or several cylinders in series.

The maximum capacity is 4000liter. (only as a guide)

The cylinder capacity may vary according to feed water inlet temperature, hot water outlet temperature and operation hours in the night.

25837 x Operation hour in the night/ (Hot water outlet temperature- feed water inlet temperature) =available hot water supply volume (Liter).

However, there is dead volume, where the cold water is always filled in, at the bottom of cylinder to which the feed water line is connected.

Therefore please select the cylinder volume in consideration of available hot water supply volume and dead volume.

Design pressure

Design pressure is 0.5MPa or higher.

The design pressure of ESA30EH2 is 0.5MPa. Even if the design pressure of the cylinder is 0.5MPa or higher, the maximum water

pressure applied to the cylinder actually shall be less than 0.5MPa. And please decide the usage pressure in consideration of allowance

and setting value of relief valve.

Even if the actual pressure applied to the cylinder is 0.5MPa, the cylinder can be used, but the minimum pressure shall be 0.1 to 0.2MPa or

higher. If the pressure becomes lower than the minimum pressure, water volume becomes decreasing.

Pipe connection port

Cylinder has one or more pipe connection ports at the top. The size of port shall be 32A or bigger.

If it is smaller than 32A, it is difficult to detect the hot water temperature and hot water amount in the cylinder properly. And when discharging

the hot water from the cylinder, the outlet flow volume may be restricted.

Cylinder has 2 or more pipe connection ports at the bottom. The size of one port shall be 32A and the other port shall be 20A.

Specifications of inner cylinder

In order to ensure the temperature boundary layer as minimum as possible when hot water and feed water flow into the cylinder, the cylinder

shall have buffer plates built-in.

Material

SUS444 or SUS316 (with consideration for stress corrosion cracking resistance)

If using the other material than the specified one, hot water temperature and hot water amount in the cylinder may not be detected correctly.

Please consult with our distributor.

Heat resisting temperature

90°C

The maximum hot water outlet temperature of ESA30EH2 is 90°C. If the heat resisting temperature of the cylinder is lower than 90°C. Be

sure to reduce the hot water outlet setting temperature in order to meet the specifications.of the cylinder

If using the cylinder at the higher water outlet temperature than the heat resisting temperature of the cylinder, it may have break of the

cylinder or leakage of hot water.

Applying hot water temperature sensors on the cylinder

In order to judge the hot water temperature and amount in the cylinder, the temperature sensors shall be mounted or pasted on the cylinder.

If pasting the temperature sensors, they shall be pasted with aluminum adhesive tape whose heat resisting temperature is 90°C or higher.

If mounting the temperature sensors, the insertion holes with @7mm or bigger in size and 20mm or deeper in depth are required on the cylinder.

MHTI’s genuine temperature sensor, MHT-Q3E (option part), shall be used.

3 to 9 sets of temperature sensors shall be applied to the cylinder.

In order to detect the hot water amount by 10% intervals, 9 sets of temperature sensors shall be applied to the cylinder. If reducing the

number of temperature sensor, the hot water amount cannot be detected properly.

Ex) In case of applying 3 sensors, heat pump unit can detect only 20%, 60% and 100% of HW amount. (Please refer to following table.)
Therefore, even though 80% of HW amount is set with schedule setting, the HP unit cannot stop at storing 80% of HW amount and it
still keeps on operating until storing 100% of HW amount.

And if 30% of HW amount is set for the operating to top up, HP unit cannot start operation to top up until HW amount decreases to 20%.
Accordingly, we recommend to apply 9 sensors to the cylinder for precise control.

The positions to apply the temperature sensors on the cylinder are depended on the number of sensors and sensors should be applied to
the designated positions on the cylinder. (See pages 90 and 91 for detail.)

According to the following table, please check the number of sensor and apply each sensor to the designated position of hot water
amount% according to the sensor No.

The position to apply temperature sensor according to the hot water amount %

Recommendable

Number of sensors to apply +
Sensor No. 3 pcs. 4 pcs. 5 pes. 6 pcs. 7 pcs. 8 pcs. [ 9 pes.*1 A
Tht-1 20% 20% 20% 10% 20% 10% 10%
Tht-2 60% 50% 40% 30% 30% 20% 20%
Tht-3 100%*2 75% 60% 40% 40% 30% 30%
Tht-4 100%*2 80% 60% 50% 50% 40%
Tht-5 100%%*2 70% 65% 60% 50%
Tht-6 100%%*2 80% 70% 60%
Tht-7 100%%*2 80% 70%
Tht-8 100%%*2 80%
Tht-9 100%*2

*] Recommendable number of sensors is 9 pcs.
If the number of sensors is less than 9 pcs., the hot water amount cannot be detected correctly.

*2 The sensor which detects 100% of HW amount shall be applied to the position within the range of sensitive volume with
consideration of dead volume which is 10% of total volume of cylinder.
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e Insulation
Insulation must be required in order to keep hot water temperature stored in the cylinder.
* Shell
Material: Glass wool
Density: 16kg/m’
Thickness: 50mm or more
* End plate
Material: Glass wool
Density: 24kg/m’
Thickness: 50mm or more
e Carry in, Installation and Service & maintenance space
It depends on the installation manual of the cylinder procured.

1-4 Notabilia for designing hot water supply system

Water piping limitation between the heat pump unit and the unvented cylinder.

e The water piping limitation in length between the heat pump unit and the unvented cylinder is within 15m one way of equivalent length
with pipe size 20A.

o If the equivalent piping length exceeds 15m one way, review the pipe size and select the pipe size whose pressure loss is equal. (Ex. In case
of 25A, the equivalent piping length is 45m.)
However, please note, if selecting longer piping length and bigger pipe size, the heat release from piping becomes increasing and the hot
water outlet temperature from the heat pump unit to the cylinder becomes decreasing.
(Ex. If pipe size 25A is used instead of 20A, the hot water temperature decreases about 1°C.)

o The wiring limitation in length between the heat pump unit and the unvented cylinder is within 20m.

e The setting pressure of the pressure reducing valve installed on the feed piping shall not exceed 400kPa at the inlet of the heat pump unit
and the cylinder in consideration of the height difference (head difference) between the heat pump unit and the cylinder.

o The limitation of height difference between the heat pump unit and the unvented cylinder shall be within +5m basically.
Especially when the heat pump unit is installed below the unvented cylinder and the height difference exceeds 2m, be sure to install relief

valve (setting pressure: 400kPa) in the vicinity of the inlet port of the heat pump unit. .
Unvented cylinder

]
Within 15m
one way
Relief valve \
Pressure reducing
valve

(1) Supply hot water to downstairs ]

2m or more
up to Sm

Unvented cylinder can be used to supply hot water up to 5m below the cylinder.
In such case, be sure to install a negative pressure check valve, an automatic air purge
valve and flow regulator.

Unvented cylinder

~ Up to 5Sm
«

(2) Drift and parallel control

(D If multiple hot water supply systems (2) Please install the stop valve at each outlet port.
are connected in parallel, drift may happen. Even if drift happens, it can prevent the cold water
flown into the hot water supply line.

} Becomes colder } Keeps hot

When hot water in one system becomes cold,
shut up such system with stop valve.

The heat pump unit for commercial use equips |
the output terminal for such control.

Since hot water in one system flowing out easier
becomes colder early, cold water flows into the
hot water supply line.

(3) Hot water supply system
e Designing of separate system is recommendable. (Installing the hot water storage system on each floor |

is recommendable.)
To install hot water storage system on each floor makes water piping shorter and maintenance easier.

EifEE
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(2) INSTALLATION LOCATION

(Obtain approval from the customer when selecting the installation area)

2-1 Selecting the installation location

O Where air is not trapped
O Where the installation place is solid to install the unit foundation firmly.
(O Where there is no obstacle to interfere air flow at inlet/outlet air ports
(O Where no heat of radiation is received from other heat source

(O Where strong wind does not blow against the outlet air port
(O Where the electric noise is not subjected to rigid control

O Where the drain water can safely be discharged

O Where noise and hot air will not bother neighboring residents
O Where no snow will accumulate
(O Where no TV set or radio receiver is placed within Sm
(If such devices still receive electrical interference, seek another place not to be interfered.)
O Do not run the signal wire between heat pump unit and HW storage unit near the devices generating electromagnetic wave and/or high
frequency wave.

Please note

a) If there is a risk of short-circuit of air flow, install a flow direction variable adapter not to short-circuit air.
b) When installing multiple units, provide sufficient air intake space not to be short-circuited.
c) In snowfall area, install the unit on a rack and mount a snow prevention hood on the unit in order to prevent snow from accumulating

on the unit.

(Be sure not to apply collective drain discharge in a snowy area.)

d) Do not install the unit in area where inflammable gas is generated.

e) If installing the unit in following special area, it may cause corrosion and malfunction.
*Where corrosive gas is generated (Hot spring area and etc.)
*Where sea wind directly blows to the unit

*Where oil mist

is filled

‘Where there are equipments generating electromagnetic wave
f) If ambient temperature decreases below 0°C, it is a risk to break water pipes and the unit due to freezing.

Be sure to apply anti-freezing heater to feed water piping, hot water piping and drain water piping locally installed
[Water quality criteria]
Makeup water and cyclic water shall be the water within the range of water quality criteria mentioned below.
If water quality is out of the range of criteria, it may cause a trouble such as scale adhesion and corrosion.

Caution

Please keep sufficient clearance
around the unit without fail.
Otherwise, a risk of compressor
and/or eclectic component
failure may occur.

Item ® Ogé]‘ilc \;a;%ro 0 Makeup water
pH (25°C) — 7.0—8.0 7.0—8.0
Electric conductivity (25°C) mS/m =30 =30
Chloride ion mgCl™/L =30 =30
Sulphate ion mgSO,” /L =30 =30
Standard items Acid consumption (pH4.8) mgCaCO,/L =50 =50
Sulphide ion/Acid consumption — =0.5 =0.5
Total hardness mgCaCO,/L =70 =70
Calcium hardness mgCaCO,/L =50 =50
Tonic silica mgSiO,/L =20 =20
ITron mgFe/L =1.0 =03
Copper mgCu/L =1.0 =0.1
Sulphide ion mgS* /L Not detected Not detected
Reference items Ammonium ion mgNH, /L =0.1 =0.1
Residual chlorine mgCl /L =0.1 =03
Free carbon dioxide mgCO,/L =0.4 =4.0
Stability index — —
2-2 Heat pump unit installation space (Service space)
1) Slngle unit Service space Dimension Installation example 1 2
7 [ for gas cooler & heat cxchangcr) L1 800 800
Wall height: <H3 / — L2 10 10
Air inlet A L3 800 500
Y =12 =14 L4 100 500
Airinjel Airinlet H1 1500 1500
= ° / H2 No limit | No limit
Z H3 1000 1000
Wil heighe <112 | aired 5| W 14 No limit_| No limit
al c1ght: =

[Service space
for compressor & control

1722777777

Installation space

Be sure to keep space above the unit at least 2m.
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2) In case that multiple heat pump units are installed
% shows the front side of the unit
(D Installation example for 3 units in a row

Y F—— Tnstallation cxample] | 2
= Wall height=<H3 L1 800 800
. N weiond A L2 10 10
22 =15 =16 =14 I3 300 500
& = o= & 5 0|00
o eV, L - 500

* *T Ar M= * Wall height=H4 HI 1500 | 1500

all heights suction | 7 Wall height<H1 -~ p—

Wall height=H2 ght= H2 No limit | No limit

7, H3 1000 1000

H4 No limit | No limit

*Units can be installed continuously at intervals of 10mm.

(2) Installation example for 3 units in a row (In case of high wall on the back)
Please keep 10mm or more space between the units with consideration for the installation space.

Wall height: No limit Unit: mm
iV

* *
Open

*5

(3 Installation example for 6 units horizontally and 4 units longitudinally

H=1000 Unit: mm
z
* * =750 * =1500 * =750 § * *

Al
10000 00 00)
S * * * * IS ¢ *x |8
Wl ok * * * Al * |
0600 OC0o0"

=

* * * * Al * *
%
H=1000
(@) Installation example for 8 units horizontally and 4 units longitudinally
H=1000 Unit: mm
%
* *x L) K * . =1500 * * LJ *xg *
=350 =400 =400 Al 35000 1
= * * * * * * * S * =
S i S
L * * * * * * M % 2
| | | § |
* * * * * * * Al *
%
H=1000

2-3 Unvented hot water storage cylinder Installation space (Service space)
According to the installation manual attached to the cylinder procured.
Please refer to the specifications of unvented cylinder procured.
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(3) Carrying in and installation of unit

/\CAUTION When a heat pump unit (so called "Q-ton") is hoisted with slings for haulage, please take into consideration the offset of its
gravity center position.
If not properly balanced, the unit can be thrown off-balance and fall.

3-1 Carrying in
eDefine a carry-in route, and carry in the entire package containing a unit to the installation point
oIn slinging a heat pump unit, use two canvas belts with plates, cloth pads or other protections applied to the unit
to prevent from damage
Please note
a) Please do not fail to put belts through the rectangular holes of units anchor legs.
b) Apply cloth pads between a canvas belt and a unit in order to prevent from damage.

3-2 Notabilia for installation of heat pump unit % i
(a) Anchor bolt position
eBe sure to use four anchor bolts (M 10) for fixing anchoring legs of the unit.
Ideally, an anchor bolt should protrude 20mm.

cach 2 holes in front and rear

1350

Unit dimension
Unit 850 Fe]
Anchor bolt dimension
=
2 N
sl e x| e
S a8 =
° 1 | ~ = >
E ; :
I )
= Normally, it is desirable that a A base wrongly oriented is not Please use it for renewal installation.
Anchor bolt position (emark) A Anchor bolt dimension 0 base as specified in the drawing acceptable. (Please add a base on the center) it is
at the left is provided. necessary to prevent sagging.

(b) Base
ePlease install a heat pump unit after ascertaining that the bases were made to have sufficient strength and level for ensuring the unit
shown in the above figure.
ePlease construct a base which has larger area than the shadowed area (the entire bottom area of the heat pump unit's anchor legs)
shown in the above figure.
ePlease orient a base in the traversal direction (direction of W1350) of the heat pump unit as shown in the above figure.
ePlease install a heat pump unit solidly not to be fallen down by earthquake or gust of wind.
(c) Vibration isolation rubber O
e The vibration isolation rubber must support the heat pump unit's anchoring leg by its entire bottom
area.
Please note
a) Install a vibration isolating rubber in such a manner that the entire bottom area of heat itz ~
pump unit's anchoring leg can rest on it.
b) Do not inst all a heat pump unit in such a manner that a part of the bottom area of its anchoring
leg is off a vibration isolating rubber.

Vibration
isolating rubber

3-3 Notabilia for installation of unvented cylinder

According to the installation manual attached to the cylinder procured.
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(4) Water piping work
4'1 General description . ) ~<a— shows the flow direction of water
4-1.1 Outline of water piping ——y——

o LEPeg
@ @ N
® A i -—
r ; /I D6 @ @/@ DO
(i) Key consideration for water piping Structure of water piping
Please consider following point when designing and installing. (Description of () — @D in above figure)
(D Union joint Be sure to fit it in order to enable the unit replacement easily.
(2) Thermometer Be sure to equip it for capacity check and operation monitoring
(3) Water pressure gauge You had better equip it for checking operation status.
@ Valve Be sure to fit it for servicing such as cleaning heat exchanger and/or replacing unit and etc.
(® Flexible joint Be sure to fit it for preventing from transmittance of vibration
(6) Drain piping Be sure to make its descending slop as larger as possible and make the distance of its horizontal part as

shorter as possible in order to prevent the drain water from freezing.
Moreover, in cold region, be sure to take a measure for anti-freezing drain water by equipping drain
heater or like that.

(@) Strainer Be sure to fit a strainer (60 mesh or more) at the inlet port of the unit to avoid intrusion of foreign matter
into the unit.

Air purge valve Be sure to equip it to the place where air may accumulate in order to purge air in the water pipe.

(9) Water piping Water piping work shall be done by considering to purge air in the water pipe easily. Insulation work

shall be done sufficiently.
Depending on the set temperature, the unit may temporarily supply hot water above 90°C. Piping should
be selected by paying attention to heat resistant temperture.

Drain valve Be sure to equip it in order to drain off the water from the system at servicing.

D Check valve Be sure to equip it in order to operate the multiple heat pump water heaters.
(ii) Caution for corrosion

(D Water quality

It is important to check in advance whether the feed water and hot water have good quality.
Be sure to use cyclic water and makeup water whose qualities are within the range of water quality criteria mentioned in page 93.
(2) Foreign matter in water
If solid matter such as sand and small stone and/or floating suspended solid such as corrosion product exist in water, the heat-trans-
fer surface of heat exchanger is directly attacked by water flow, and corrosion may be created locally.
In order to avoid such corrosion by these foreign matters, be sure to fit a cleanable strainer (60 mesh or higher) at the water inlet
port of the unit to remove foreign matters.
(3 Contact of different metal
Depending on the type of metal, if different metals contact directly, corrosion may be generated at contact part.
Refer to followings and in case of the combination of different metals to generate corrosion, take a measure not to generate corro-
sion by inserting a non-conductive material (non-metallic insulation flange and etc) between the metals or by other method
The combination not to generate|(D) Stainless steel (SUS304, SUS316)
corrosion by contact of metals |2 Bronze
(3) Copper
(@) Others
1) Water pipe shall have no water leak and no air intrusion. Especially if air intrudes at suction side of pump, pump performance
becomes decreasing and it may cause generation of noise
2) Be sure to take into consideration for water pipe not to freeze at stopping operation in winter

4-1.2 Piping work
(i) Piping to heat pump unit
(D Be careful not to make the water pipe connection to the inlet/outlet ports of unit being reversed by referring the exterior dimensional
drawing.
(2) Be sure to install union joints and valves at water inlet/outlet ports of unit for easy maintenance.
(3 In order to prevent from transmitting the unit vibration to the room through water piping, be sure to install flexible joint.
Since flexible joint is not strong against bending, it is necessary to install it in consideration of pipe weight and to take a measure
such as supporting the pipe.
(@) In order to clean the water side of heat exchanger with chemical cleaner, be sure to install T-joint and valve.
(ii) Piping to HW storage unit
Install valves at water inlet/outlet ports of unit for easy servicing at periodical cleaning and etc.
(iii) Selection of valves and joints
(D It is better to use a gate valve for main pipe, because the gate valve has less resistance at full opening position.
(2) For air purging or draining, ball valve shall be used. Be sure to install ball valve to be horizontal axis in order for air bubble to be able to pass
freely.

THE
LIPS

Gate valve Ball valve
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(iv) Right-angled expansion piping is prohibited. (Return piping from tank)
Be sure not to install such up and down piping that air is likely to accumulate. (such as right-angled expansion piping)
Right-angled expansion
piping is prohibited.

Hot water storage unit

Heat pump unit

o

/

Built-in"pump Water piping

In case of the up and down feed water piping returning from hot water storage unit, the built-in water pump can not work normally,
because the pump cannot suck water due to biting the air.

(v) Piping slope and air purge valve (Hot water piping)
At the operation to fill up or to top up, the air dissolved in water becomes bubble which is discharged from outlet hot water pipe,
because low temperature water is heated to hot water instantly.
If the air is accumulated in the pipe, the resistance of water circuit is increased and water flow volume decreases drastically.
Therefore if there is descending slop in the hot water circuit, it is necessary to install a automatic air purge valve.
In order to avoid any air entrapment in the pipe, install piping with 1/200 or more of rising slop and install automatic air purge valve
at the place where the air may accumulate. The installation sample is shown in following figure.

| Automatic air purge valve

il Automatic air purge valve
H
IHI
\17
p - N
1/200 rising slop
Air separator =
B e
]

Installation sample of air purge

(vi) Expansion and contraction of pipe

(D If the temperature of pipe varies, the length and diameter of pipe expand or contract. Generally, the change in pipe diameter does
not matter much, but, in case of long distance straight piping, the difference of pipe length between expansion and contraction
becomes large and excessive force is applied to the pipe.
Therefore, it is a risk that a serious leak may occur from the faulty joint and/or connection part of pipes.
In case of normal piping installation, there is some elasticity in the piping route that may alleviate the expansion and contraction.
However, even in case of short distance straight pipe, it is better to install piping to be able to be stretched freely in consideration
of appropriate escape of piping against thermal expansion.

(@ 1In case of long distance straight piping, be sure to put flexible joints. (Generally, put flexible joints at every 30m intervals of straight
piping.)

(3 In order for the horizontal main piping to move freely, be sure to put roller bracket at pipe support.

Supporting interval of pipe support (m)
Nominal diameter 20A 32A,40A | 50A, 65A
Supporting interval 1.8 2.0 3.0

4-1.3 Drain piping work
e The end of drain piping should be open to the air by receiving with hopper and etc.
If not, the pressure in the cylinder increases and it may cause deformation or breakage of the cylinder.
And the drain water may flow back to the cylinder.
o At the installation place where the drain water may be frozen in winter season, take as much bigger gradient and much shorter horizontal
distance as possible for drain piping.
Moreover, in cold region, be sure to use copper pipe or SUS pipe and take measure for anti-freezing drain water with enough thick
insulation and anti-freezing heater.
e In cold region, if the drain water is discharged directly to the ground surface, please discharge at a place covered with mad or gravel for
easy penetration.
If discharging drain water to a place covered with the concrete or asphalt, drain water may freeze and it may cause injury by falling down.
e There may be a case to discharge hot water (90°C). In consideration of heat resistance, please use copper pipe, SUS pipe or heat-resistant
PVC pipe for drain piping.
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4-2 Water piping work
e When doing piping work between the heat pump unit and the unvented cylinder, be sure not to interfere the service space of the heat
pump unit. Regarding the service space, please refer to chapter 2.

4-2.1 Limitation of piping length between the heat pump unit and the unvented cylinder
Be sure to install the heat pump unit and the unvented cylinder in the shortest piping length from the view point of saving energy. Piping
length and height difference shall be within a following range.

Limitation of piping length
i) Piping length: Within 15m one way (equivalent length for pipe size 20A)
ii) Height difference: Within £5m
o When the heat pump unit is installed bellow the unvented cylinder and the height difference exceeds 2m, be sure to install relief valve
(setting pressure: 400kPa) in the vicinity of the inlet port of the heat pump unit.

P o Clean water

——)

Within +5m
4—| \

Within +15m one way |
(Equivalent length)
Between heat pump unit
and unvented cylinder

*Connecting wiring length is 20m at the maximum

iii) When installing the heat pump unit above Sm above unvented cylinder
eBe sure to keep pressure min 100kPa at the inlet of the heat pump water heater by using the booster pump.
eBe sure to install a negative pressure check valve and an automatic air purge valve on the hot water outlet piping (highest point
vicinity) of the heat pump unit in case the clean water pressure is not supplied.

Negative pressure check valve

X\utomatic air purge

Relief valve
in each cylinder

Within 15m one way I
Glﬂ Booster pump

4-2.2 Pressure loss of the pipe and joint

(D Pressure loss of pipe
Typical pressure loss is shown in following table. Please select the size of hot water supply pipe and return pipe be referring following table.

Nominal diameter Flo(\z /\r/noilnu)me Rough indication of pipe friction resistance per unit length
20A 20 0.1mAq (1kPa)/m
25A 40 0.1mAq (1kPa)/m
32A 80 0.1mAq (1kPa)/m
40A 120 0.15mAq (1.5kPa)/m
S0A 160 0.06mAq (0.6kPa)/m
60A 160 0.02mAq (0.2kPa)/m

(2) Rough indication about the equivalent pipe length corresponding to the pressure loss of joints

. . Equivalent pipe length (m)
Nominal diameter Elbow Gate valve | Check valve (Swing type)| Y-type strainer
20A 0.75 0.15 1.6 2.18
25A 0.9 0.18 2.0 3.00
32A 1.2 0.24 2.5 4.62
40A 1.5 0.30 3.1 5.47
50A 2.1 0.39 4.0 8.00
60A 2.4 0.48 4.6 11.50

(3) Pressure loss of option part.
MTH-QA4E (3-way valve) 0.9mAg (9.2kPa)@17L/min
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4-3 System diagram
The system diagram for using 2, 6 and 8 sets of 500liter cylinders are shown as follows.
Please install the unvented cylinder system by referring the following notabilia for system structures.
The number of cylinder which is connectable to one heat pump unit ESA30EH?2 series should be 2, 6 or 8.
If you want to select other combination than these, please consult with our distributor.

The notabilia for system structure

* The item No. of notabilia is corresponding to the No. mentioned in the system diagram in the next page.

(D Be sure to install an automatic air purge valve on each cylinder.
The air accumulates at the upper part of the system. So be sure to install an air purge valve at the place where the air may easily accumulate.
Since the vapor with high temperature and high pressure may be blown out from the air purge valve, be sure to connect the air
purge valve to the drain pipe.
Air purge valve should be installed within £5°from upright position.

(2) Be sure to install a pressure relief valve on each system.
The pressure relief valve can prevent from increasing pressure of whole system at heating up.
Be sure to install a pressure relief valve at the place where the pressure in whole system can be released.
Since the hot water may be blown out from the pressure relief valve at heating up , be sure to connect the pressure relief valve to
the drain pipe.
Pressure relief valve should be installed horizontally or downward from horizontal position of its outlet port.

(3) The length of connecting pipe between cylinders shall be within 4m.
If the piping length is longer than this, heat release from the piping becomes more and then not only the hot water outlet temperature
is decreased but also the pressure loss is increased.

(©) When installing 3-way valve for anti-freezing, be sure to check its mounting direction before installation.
Please pay attention about the positional relation of Form B (Hot water storage side) and Form C. (Anti-freeze water circuit side)
B and C is marked on the valve body.

(® The 3-way valve for anti-freezing should not be installed at the position that its actuator is upside down.
In case installing the valve at the upside down position of its actuator, if water leak happens, water may intrude into the actuator
and it may cause failure.

* Hot water stop valve is aw well.

O O O O

(6) The drain cock for the cylinder connecting the feed water pipe shall be install at the position mentioned in the system diagram.

(D) Be sure to insulate water piping and cylinders.

Please apply anti-freeze pipe heater to the water pipe as necessary.

(9) The limitation of one way piping length between the heat pump and the cylinder is 15m. (equivalent length at pipe size 20A)
If the piping length exceeds 15m, select a bigger size pipe whose pressure loss is equal. (it can extend up to 45m at 25A)
Please refer to the installation manual attached to the cylinder procured locally for detail.

The pipe size between cylinders cannot be changed. Be sure to use 32A within 4m length.

The connecting wire between the heat pump unit and the cylinder cannot be extended to longer than 20m.
Be sure to check the distance between the heat pump unit and the cylinder before installation.

@D Drain port shall be open to the air by receiving drain with hopper and etc.

If not, the pressure in the cylinder may increase and it may cause deformation or damaged.
And drain water may flow backward and may intrude into the cylinder.

(@2 Drain piping shall be descending slope (1/100 or more) without trap and right-angle expansion.

(@3 In case of parallel system, the hot water stop valve is required for preventing drift.

Be sure to use the option parts, 3-way valve for anti-freezing (MTH-Q4E) and hot water stop valve (MTH-QSE).

If not, it may cause malfunction.

Other points to be noted

® Do not do brazing work near the cylinder.
The corrosive material included in the brazing material may give damage (Pin-hole) on the cylinder and it may cause water leak.
Accordingly, regarding the piping work near the cylinder, please proceed screw connection by using union as possible as you can.
If you have to do welding or brazing work near the cylinder, be sure to cover the cylinder with some protection sheet and etc.

e After completion of the piping work, be sure to do air tightness test with N2 gas (Pressure: about 0.2MPa) and check no leak.
If check with pressurized water and find leak, it is difficult to repair the brazed point.
Be sure to do air tightness test with N2 gas before filling water in the system.



Installation example
(1) In case that 2 sets of cylinders are installed

Air purge valve

3-way valve
Form B direction‘ .

Air purge valve

4 .
A —@ '_:-'—c—q, Pressure relief valve
— T

Hot water stop valve*
204

From heat pump unit |
(Hot water outlet side) J 8
|7
204 A
e G

Form C direction

(o sy por
: T ; . 22 Pply P!
R E SEA’_‘_ 25
- Yy * In case that one heat pump unit is
connected, this valve is not necessary.

Cylinder Cylinder
2047 Capacity 500L Capacity 500L
Cylinder connected
to feed water line 154
To heat pump unit
Feed water inlet side . 1 204 t 224
I oA 1 208
& 154 |
KITZ UTKM 154 X-.nz
(Rc 1/2) [RC
1o =
32A H | i o}
b 1 —
254

(ii) In case that 6 sets of cylinders are installed

Air purge valve

Air purge valve

Air purge valve Air purge valve Air purge valve Air purge valve
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Pressure relief valve

Hot water stop valve*

Hot water supply port

* In case that one

heat pump unit is
connected, this valve
is not necessary.

- A SEE S T E
3-way valve T T T on T+ + T+ 22A
Form B direction [+ - L
From heat pump unit ’ I—F 1 = - - . I—‘__;‘TZ-,-A 32A
(Hot water outlet side) 32’*\ 32a  [32A T3op |32A T32p 327 | 324 32A T3op 32A
T
204 a
Form C direction . .
Cylinder Cylinder Cylinder Cylinder Cylinder Cylinder
20A apacity 500L. Capacity S00L apacity S00L apacity S00L Capacity S00L apacity S00L|
Cylinder connected
to feed water line 15A
J
To heat pump unit 4 4 4 4 4
(Feed water inlet side) 1 20A 32A 22A 22A 228 228
f 20A ] 20A 20A 20A 20A 20A
4 15A
X KITZ UTKM 15A KITZ UTKM 15A\/ KITZ UTKM 15A KITZ UTKM 15A KITZ UTKM 15AN/KITZ UTKM 154
(Rc 1/2) (Rc 1/2) (Rc 1/2) (Rc 1/2) (Rc 1/2) (Rc 1/2)
Clean water port 208 15A 15A 15A 15A 15A 15A
H 1 4 1 1 = ++
25A




‘22 e HM-T-419

(5) Insulation work and water proofing work
5-1 Insulation work

e Temperature of cylinder and piping increase up to 90°C at the maximum. Be sure to insulate them from a view point of preventing from burns
and keeping hot.
Insulation work shall be done to satisfy the following specifications.
-Cylinder shell: Glass wool (Density is 16kg/m®) with 50mm or thicker
-Cylinder end plate: Glass wool (Density is 24kg/m’) with 50mm or thicker
-Water piping: Glass wool (Density is 48kg/m’) with thickness shown in following table or thicker

(Unit:mm)
Insulation thickness

Nominal diameter

Feed water | Hot water
20A
30
25A 30
32A 40
40A, 50A 40 50

Piping at wall penetration
A part of wall penetration (following figure) and inlet/outlet port of water pipe at unit side shall be insulated.

Insulation material Piping sleeve e

Insulation sample of the pipe at wall penetration

5-2 Waterproofing work at the place where water pipe is passing through

When connecting pipe to the hot water storage unit installed on the roof, if waterproof layer of the roof is cut with pipe or sleeve, It may cause
rain leaking through the roof. Therefore please ask constructor to prepare the pipe penetration port mentioned below as construction work.

QOln case of new construction: Around the pipe shaft on the roof

Caulking (waterproof agent)

Racking finish (forming paper+waterproof paper+galvanized steel sheet+paint)

Filling insulation Insulation (glasswool, etc)

Roof finish
Mortar finish (25~30mm
Pressing waterproof layer with cinder concrete (70~100mm) =
Waterproof layer (2 layers) 10~12
P! Ly Y ( mm =

Mortar screed
Main frame concrete

(25~30mm) Flanged iron pipe sleeve

In consideration of outer diameter of iron pipe, insulation thickness and

filling material, decide the inner diameter of sleeve

\ Water pipe (return)

Water pipe (supply)
When connecting pipe to the hot water storage unit installed on the roof, if waterproof layer of the roof is cut with pipe or sleeve, It may

cause rain leaking through the roof. Therefore please ask constructor to prepare the pipe penetration port like a small hut mentioned above
as construction work.

ORoof penetration (in case of mortar finish) Water pipe (return)

Insulation

Racking finish (Wrapping with galvanized steel sheet)
Soldering

Cross section detail

Umbrella (made of galvanized steel sheet)

Caulking (waterproof agent) elastic sealing

Mortar waterproof layer (30-100mm)

\
| Concrete (150mm)

Plane section detail Umbrella (made of galvanized steel sheet)

Soldering

Water pipe (return)

Water pipe (supply)

169
Caulking (waterproof agent) elastic sealing

[L_—Z Mortar waterproof layer (30-100mm)

Concrete (150mm)
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(6) Electrical wiring work for the heat pump unit

Electrical installation work must be performed by an electrical installation service provider qualified by a power provider of the country.
Electrical installation work must be executed according to the technical standards and other regulations applicable to electrical installations in
the country.

/\ Please install an earth leakage breaker without fail. The installation of an earth leakage breaker is compulsory in order to prevent

electric shocks or fire accidents.
(Since this heat pump unit employs inverter control, please use an impulse withstanding type one to prevent the earth leakage
breaker from false activation.)

Please note

a) Use only copper wire.

Do not use any supply cord other than the one specified in parenthesis for each type of cord mentioned below.

-Braided cord (Cord designation 60245 IEC 51), if allowed in the relevant part 2.

-Ordinary tough rubber sheathed cord (Cord designation 60245 IEC 53)

-Flat twin tinsel cord (Cord designation 60227 IEC 41)

+Ordinary polyvinyl chloride sheathed cord (Cord designation 60227 IEC 53)

Please do not use any cord other than polychloroprene sheathed flexible cord (Cord designation 60245 IEC 57) for heat pump unit use.

b) A grounding wire must be connected before connecting the power cable. Provide a grounding wire longer than the power cable.

¢) Ground the unit. Do not connect the ground wire to a gas pipe, lighting rod or telephone grounding wire.

If improperly grounded, an electric shock or malfunction may result.
Never connect the grounding wire to a gas pipe because if gas leaks, it could cause explosion or ignition.

d) The installation of an impulse withstanding type earth leakage breaker is necessary. A failure to install an earth leakage
breaker can result in an accident such as an electric shock or fire. Do not turn on the power until the electrical work is completed. Be sure
to turn off the power when servicing.

e) Please do not use a phase advance capacitor for power factor improvement under any circumstances. (It does not improve power factor,
while it can cause an anomalous overheat accident.)

f) For power source cables, use conduits.

g) Please do not lay electronic control wires (remote control and signal wires) and other high current cables together outside
the unit.

Laying them together can result in malfunction or failure of the unit due to electric noise.

h) Power cables and signal wires must always be connected to the terminal blocks respectively and secured them with cable fastening clamps
provided in the unit.

i) Clamp cables so that they may not touch the pipe, etc.

J) When cables are connected, please make sure to check no loose connection or disconnection at connecting coupling of all electrical
components in the control box and then attach the cover to control box securely. (Improper cover attachment can result in malfunction or a
failure of the unit, if water penetrates into the control box.)

k) Make sure to use circuit breakers (earth leakage breaker and circuit breaker) of proper capacity.

Use of breakers of larger capacity could result in trouble on components or fire accident.
The circuit breaker should isolate all poles under over current.

1) Install an isolator or a cut-off switch on the power source line in accordance with the local codes and regulations. The isolator shall be
locked to keep the power source line in OFF state in conformity with EN60204-1.

m) After maintenance service, be sure to restore all wiring, bundling wire and wiring route to their original state in order for them not to
touch to the metal parts.
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6-1 Wiring system diagram
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CAUTION
If the earth leakage breaker is exclusively for ground fault protection, the installation of circuit breaker for cabling shall be required separ -
ately.

a) Be sure to lead power cables, grounding wire, signal wire and remote control wire to the terminal block.
Each wiring shall be connected to the terminal block securely.

Power cable and grounding wire should be fixed with band.
Terminal block

Terminal block for power transformer
for RC and signal TB2 Terminal block for
TB2 (Refer to 6.2) power source
‘ TBI1
i s - ;
] :
H r = ) !
|
ek i
== N
°© = @c i | I S P
5 2 I1 & Gl
=" 7 o
11 BiBEREBlEs 8l i o @
- ||j
g ABIX|Y[*|-[|1|2 3| 4|5|6 P s e s Al el =l = 2
FRRERD| @ B[ J ?
o |Q SISl s @/
deeeee ™ e Bl
T —\ = [¥! -locrufedaaasg U=
Grounding for + — shielded wire © .
Grounding for AB . . . 0 é 1 &
shielded wire Grounding for XY shielded wire ®
) oo g P NN

1®

o[ ) _ u \ g ©
/o« A =
Ba.nl x5 Power cable

Grounding wire Connect the cable with
screw securely

Figure-a

b) In case to lead cables and wires to below the base plate

= ® - ;
] :n -g \
oo, B
g =]
\[] i il %:EE
B
[ S s Y D;
° E i ~ ea| 2
15 ANELI
N il ® 0
I‘ {, DEEDDCE0DE 8 _d
= @ SIE]
T .
'--. alB[x[Y[+[-[[1]2] 3] 4[58 | (-2 D
@ @ o
@ Z = - : :
- ®
=1 — = =) -
® 2 AY) °
N g e 2=
o Il
"
2 =}
= 3
Figure-b

The figure-a shows the case to pull out cables to right front corner. In case to lead cables to below the base plate refer to figure-b.
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6-2 Precautions for power wiring to creating 200V+10% of power voltage for control line.
This heat pump unit corresponds to 3-phase 380V+5% (50Hz), 400V+5% (50Hz) and 415V+5% (50Hz). of power specifications.
However for creating 200V+10% of power source voltage for control line, it is necessary to change connection of wire on the terminal block

(TB2) in the control box according to the power source voltage to be used.

After change connection of wire according to the following flow chart, please check whether 200V+10% of power source voltage can be
detected by measuring with a multi tester.

START

Y

Is the power
source voltage to be
use 400V+5%?

NO

Is the power
source voltage to be
use 415V£5%?

NO

Is the power
source voltage to be
use 380V+5%?

NO

v

Caution

Be sure to check the power source voltage on the power board,
before connecting power cable to the unit.

YES

A 4

Check 200V£10%

It is no necessary to change connection of wires
(Factory default: Refer to the Fig-1).

After connecting power cable to the unit and

turn the power on, please check 200V+10%

of power source voltage between the terminal 3
and 4 on the TB2 by measuring with a multi tester.,

YES

A 4

Replace Yellow (YE) wire (Terminal 1) with
Brown (BR) wire (Terminal 5). (Refer to the
Fig-2.) After replacing wires and connecting
power cable to the unit, turn the power on and
check 200V£10% of power source voltage
between the terminal 3 and 4 on the TB2 by
measuring with a multi tester.

YES

\ 4

END

Replace Yellow (YE) wire (Termianl 1) with
Gray (GR) wire (Terminal 6). (Refer to the
Fig-3.) After replacing wires and connecting
power cable to the unit, turn the power on and
check 200V£10% of power source voltage
between the terminal 3 and 4 on the TB2 by
measuring with a multi tester.

TB2*
A[B[X|Y [+ |-|1][2[3[4]5]6
CIECAKCIECECIIC)
| I I O O
YE WH RD BK BR GR

Fig-1 Wiring method for 400V+5%

(Factory default)
Replaced
TB2*
AlBIxX[Y[+]-[Wl2]3[4s5]6
PLe Lo 5o

I
BR WH RD BK YE GR

Fig-2 Replaced wires for 415V+5%
from factory default

TB2*

2
®
|

WH

7
7

3
©
|
G RD

2 to|-

5
)
|
BR

=19

%

Fig-3 Replaced wires for 380V+5%
from factory default

*ESA30EH2-25/C has no “+” and “-” terminals.
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6-3 Connecting method of power cable
(a) Method for leading out cables
e Cables can be led out through the front, right, left panel and bottom plate.
e [n wiring on installation site, cut off a half-blank (50 or elongate hole 40x80) cover for penetration of cables with nipper.
e In case of a collective drain piping, please use the hole to lead out cables or pipe other than the hole on bottom plate.
If the hole on bottom plate is used, be careful to apply adequate seal in order not to leak drain.

(b) Notabilia in connecting power cables
e Connect the grounding wire before connecting power cable. When connecting a

. . . > . N Round type climped terminal
grounding wire to a terminal block, use a grounding wire whose length is longer than

the power cable so that it may not be subject to tension. g )
e Do not turn on power until installation work is completed. Turn off power to the unit & 5 JTeminal block

before servicing the unit. Climped terminal = e thin
e Ensure that the unit is properly grounded. Wire size: thick

e Power cables must always be connected to the power cable terminal block and L
clamped them outside the control box.
o In connecting to the power cable terminal block, use a round -type crimped terminal.

. . . Tightening torque (N *m)
o If 2 cables connect to one terminal block, be sure to put the crimped terminals to back N4 [Sianal Tine terminal block 0ee08
COnl‘lfiCthIl. . . . . M6 Grounding wire 2.50-3.00
And in such case please place a thin cable on the thick cable as shown in the right figure Power cable terminal block R

e Use specified wires in wiring, and fasten them securely in such a manner that the
terminal blocks are not subject to external force.

o In tightening a screw of terminal block, be sure to use a correct-size screw driver.
Tightening a screw of terminal block with excessive torque force may break the screw.
For the tightening torque of terminals, refer to the table shown at right.

e When electrical installation work is completed, make sure that all electrical components in the control box have no loose connector
coupling or no loose terminal connection.

(c) Heat pump unit power source specifications: 3-phase 380V/400V/415V+5% 50Hz

Cable size for Earth leakage breaker .
. . Earth wire
power source | Wire length (m) (Grounding fault, overload,
(mm’) short-circuit protection) Size (mm’) Screw type
14 40 30A, 30mA, 0.1sec or shorter 14 M6
Please note

(D Wiring procedure is determined by JEAC8001. (Please adapt it to the regulations in effect in each country.)

(2 The wire length and cable size in above table show that within 2% of voltage drop. If the wire length exceeds the value shown in
the above table, review the cable size according to the regulations of the country.

(3) If the earth leakage breaker is exclusive for ground fault protection, the circuit breaker is required additionally.
For selecting the circuit breaker, please refer to the technical manual or ask our distributor.

6-4 Connecting method of signal wire

o The signal line is DC5V so that please do not connect single phase 220V/230V/240V of power cable to the signal line.
In case to connect power cable, the fuse on the control PCB is blown.
(D Please check that power cable is not connected to the signal line.
(2 Before turning on power source, be sure to check resistance on the terminal block of signal line.

If the measured resistance is 1002 or lower, power line may touch to signal line.

-Standard signal wire size is 0.75mm’ x 2 cores shielding wire. (MVVS)
- The both end of shielding wire shall be grounded.

e Remote control wiring
-Standard remote control wire size is 0.3mm? x 2 cores shielding wire. (MVVS)
- The both end of shielding wire shall be grounded.
-If using 100m or longer wire, please use the wire size shown in below table.

Length (m) Wire size
100< <200 | 0.5mm’x 2 cores shielding wire (MVVS) I@E
3 TP - 7mm or smaller
200= <300 | 0.75mm" x 2 cores shielding wire (MVVS)
300< <400 | 1.25mm” x 2 cores shielding wire (MVVS)
400< <600 | 2.0mm’x 2 cores shielding wire (MVVS)
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(7) Electrical wiring work for the unvented cylinder

o In the area where the outdoor air temperature becomes below 0°C, it is necessary to apply the anti-freeze pipe heater on the water pipe in
which water may freeze.

Please prepare the exclusive power source for the anti-freeze pipe heater.

* As a guide, the Anti-freeze pipe heater output is 10W per 1m of piping length. (In case of enough insulation thickness)

After checking the specifications of heater, please select the breaker size and wire size.
e Electrical instruction work must be performed by an electrical service provider qualified by a power provider of the country.
e Electrical installation work must be executed according to the technical standard and other regulations applicable to electrical installation
in the countries.
/\ Please install an earth leakage breaker without fail. The installation of an earth leakage breaker is compulsory in order to prevent
electric shocks or fire accidents.
(Please use an impulse withstanding type one to prevent an earth leakage breaker’s false activation.)
Please note
a) Use only copper wires.
Do not use any supply cord other than the one specified in parenthesis for each type of cord mentioned below.
-Braided cord (Cord designation 60245 IEC 51), if allowed in the relevant part 2.
-Ordinary tough rubber sheathed cord (Cord designation 60245 IEC 53)
-Flat twin tinsel cord (Cord designation 60227 IEC 41)
-Ordinary polyvinyl chloride sheathed cord (Cord designation 60227 IEC 53)
Please do not use any cord other than polychloroprene sheathed flexible cord (Cord designation 60245 IEC 57) for heat pump unit use.

b) A grounding wire must be connected before connecting the power cable. Provide a grounding wire longer than the power cable.

c¢) Be sure to do grounding work. Do not connect the grounding wire to a gas pipe, water pipe, lightening rod or telephone grounding wire.
Improper grounding may cause electric shocks or malfunction.

Never connect the grounding wire to a gas pipe, because, if gas leaks, it could cause explosion or ignition.

d) The installation of an impulse withstanding type earth leakage breaker is necessary. A fail to install an earth leakage
breaker may cause electric shocks or fire accident.

Do not turn on the power until the electrical work is completed. Be sure to turn off the power when servicing.

e) Please do not use a phase advance capacitor for power factor improvement under any circumstances. (It does not improve power factor,
while it can cause an anomalous overheat accident.)

f) For power source cables, be sure to use conduits

g) Please do not lay electronic control wires (signal wire) and other high current cables together.

Laying them together may cause malfunction or failure due to affection of electric noise.

h) Power cables and signal wires must always be connected to the terminal blocks respectively and secured them with cable fastening
clamps provided in the unit.

i) Clamp cables so that they may not touch the pipe, etc.

j) When cables are connected, please make sure to check no loose connection or disconnection at connecting coupling of all electrical
components in the control box and then attach the cover to control box securely. (Improper cover attachment can result in malfunction or a
failure of the unit, if water penetrates into the control box.)

k) Make sure to use circuit breakers (earth leakage breaker and circuit breaker) of proper capacity.

Use of breakers with larger capacity could result in trouble on components or fire accident.
The circuit breaker should isolate all poles under over current.

1) Install an isolator or a cut-off switch on the power source line in accordance with the local codes and regulations. The isolator shall be
locked to keep the power source line in OFF state in conformity with EN60204-1.

m) After maintenance service, be sure to restore all wiring, bundling wire and wiring route to their original state in order for them not to
touch to the metal parts.

7-1 Applying method of hot water temperature sensors on the cylinder

Please apply temperature sensors at the positions mentioned in following figure according to the following table.

Temperature sensor should be applied from the nearest position of hot water inlet port on the cylinder in the order of Tht-1, Tht-2.....

Please use aluminum adhesive tapes with 90°C or higher of heat resistance for applying the temperature sensor.

* If the sensors are applied to wrong positions or applied insufficiently, the heat pump unit may not be operated properly due to wrong
detection of hot water temperature.

The position to apply temp sensor according to the hot water amount %
Recommendable

Number of sensors to apply v
Sensor No. 3 pcs. 4 pcs. 5 pcs. 6 pcs. 7 pcs. 8 pcs. 9 pes.*1
Tht-1 20% 20% 20% 10% 20% 10% 10%
Tht-2 60% 50% 40% 30% 30% 20% 20%
Tht-3 100%%*2 75% 60% 40% 40% 30% 30%
Tht-4 100%*2 80% 60% 50% 50% 40%
Tht-5 100%%*2 70% 65% 60% 50%
Tht-6 100%%*2 80% 70% 60%
Tht-7 100%*2 80% 70%
Tht-8 100%*2 80%
Tht-9 100%*2

*1 Recommendable number of sensors is 9 pcs.
If the number of sensors is less than 9 pcs., the hot water amount cannot be detected correctly.

*2 The sensor which detects 100% of HW amount shall be applied to the position within the range of sensitive volume with
consideration of dead volume which is 10% of total volume of cylinder.
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(i) In case that 2 sets of cylinders are installed

500L x 2
Hot water supply
1H0t water flow at operation to top up
Form B At the welded point of the top end plate
[ Hot water /Cylinder 2 A 4 Cylinder 1
outlet circuit 13—way Tht-2 Tht-1 ALIS 0
Hot water valve 7770 @z~ 450
Rily [§ i:l 750
1050
Form C
Heat pl'lmp Anti-freeze l 1200
unit water circuit
— Tht-3
Feed water >~
Z E ) o S
Clean water I — L — 7 At the welded point of the bottom end plate
—
—

Hot water flow at operation to top up

(ii) In case that 6 sets of cylinders are installed

Hot water flow at operation to top up

Note: If the height of the cylinder is different from above, please apply temperature sensors at the position as same vertical
proportion as above.

7

| Dead volume

500L x 6
Hot water supply
1 Hot water flow at operation to top up
Form B At the welded point of the top end plate
Hot water /Cylindcr 6 /Cylindcr 5 leindcr A leindcr R leindcr 2 [Cy]indcr 1\
outlet circuit IS-way Tht-7 Tht-5 Tht-2 JW
valve @z~ @z~ @z~ 450
Hot water §§ Tht-4 50
Cos7-a
Form C _ 1050
Heat pump Anti-freeze l Tht-9 Tht-1 1200
unit water circuit Z~ @z~ .
F d‘* Tht-8 Tht-6 Tht-3
eed water @~ @~ @z~ v
Feed water I I I I I At the welded point of the bottom end plate
N — — — —
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7-2 Wire connecting method
Please note
© Do not turn on the power until the electrical work is completed. Be sure to turn off the power when servicing.
© Use the specified wires, connect them securely and clamp them in order for any external force not to be applied to the terminal. (locally
procured)
© For tightening screws on the terminal, please use a proper screwdriver.
If tightening screws to much, a screw may be damaged. - - -
Please refer to the tightening torque shown in the right table. M3.5 |Term1nal block for power and signal eresl 0.68-0.82
© Please connect wires to the terminals or connecters correctly by checking the terminal No. and the marker of the lead wire.
If connecting incorrectly, the heat pump unit may not be able to be operated.
© After completion of wiring work, be sure to check a loose connection of connector or disconnection of wire on each electric
components in the control box.
(1) Connecting method of temperature sensor
o Connect the lead wires of temperature sensors applied on the cylinder to the specified position on the terminal block. (for M3.5, with
18 terminals for 6 and 8 cylinders/4 terminals for 2 cylinders) (Refer to the figure on next page.)
Connect the lead wires to the terminal block by using round type crimped terminals.
Put the terminal block into a pull box and etc. in order to protect from water or dust.
e When connecting the lead wires of temperature sensors (Tht-1 to Tht-9), be sure to check the terminal No. mentioned in the figure on
next page and connect them properly.
Wrong connection may cause malfunction of the heat pump unit.
e The lead wire length of the temperature sensor is 1.2m. If extension of wire is required for connecting to the terminal block, please use
0.3mm? or bigger size of wire with 2 cores.
* The wire length to be able to extend is 4m at the maximum.
Be sure that the connecting wire between the terminal block of the cylinder and the heat pump unit cannot be extended.
e After connecting the temperature sensors to the terminal block, please check the resistance of the sensors and whether there is no
anomaly or disconnection of sensor wire.

Tightening torque

Electric characteristics of temperature sensor

Hot water temperature sensor for unvented cylinder (Tht-1 to -9)

Resistance (kQ)
2

—
0 —

-20 0 20 40 60 80 100
Temperature (°C)

e By using temperature sensors of the wiring kit MTH-Q3E, connect the heat pump unit and terminal block.
There are totally 3 sets of temperature sensors with 8, 4 or 6 cores. Check the No. - on the markers of the lead wires and
connect them to the terminal block with round type crimped terminals.
e In case of 2 sets of the cylinders, please connect only the wires with No. - on these markers.
Regarding wires with the No. - on these markers, please apply insulating treatment to the end of these lead wires.
The wires with the No.[ 9 |- on these markers do not be used.
o [ ead the connector side of the lead wires of temperature sensors to the control box of the heat pump unit and connect them to the
specified connectors.
Check the markers [T1-4 ], [T5-6 ]and [T7-9 ] of the lead wire and connect them as follows.
In case of 2 sets of the cylinders, please connect only the wires with on these markers.
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Terminal block Terminal block
for solenoid valve CWFV for temperature sensor Tht-1to -9
(Locally procured) (Locally procured) \

BK

— for WH__ 55

2 MTH-Q4E g

= MTH-QSE THvE 24

— [ BR ol

BL |

SL_ 581 | for

BK__17g
WH_ |5 | MTH-Q3E

—i RD 71

GR__ |

BK 5

Attached to the option parts < Y{g }E

MTH-QIE or MTH-Q2E THoor |3

= g

BR :—E

Attached to the option parts
MTH-Q6E or MTH-Q7E
s5C
1-Phase 200V 50Hz
CWev

BL

CNN 1T CNN 10 CNN 9 CNN 8
PK BL RD

CNTH?
) BK
Heat pump unit
Control PCB CNTH &
BK

7-3 Connection of signal wire

1) The temperature sensor wiring connectors (They are connected to the CNTH6 and CNTH7 on the control PCB in the control box of the heat
pump unit at the factory) and the temperature sensor terminal block in the control box of the HW storage unit are interconnected with sensor wires.
Please connect the sensor wires crimped round-type terminals to the temperature sensor terminal block with screws according to the
predetermined No.

If the sensor wire is disconnected, heat pump unit cannot be operated.
Therefore please check the continuity with tester after wiring connection.

Wiring kit for unvented cylinder Hot water temperature sensor Hot water inlet

(MTH-QIE orMTH—QZE)\ (MTH-Q3E) —?\
AL T =L : Tht-1

Y

Tht-2

Tht-3
ey

Tht-4
=N

Tht-5
——
Tht-6
Tht-7

Tht-8 \Unvented cylinder
Iy - .
(Image drawing for pasting water
temperature sensors on the cylinder)

—]
Feed water inlet

Feed water to
heat pump unit

ST

“ Heat pump unit

Terminal block of the HW storage unit

(Locally prepared)

2) Wiring connectors of the motor-operated valve (They are connected to the CNN8 to CNN11 on the control PCB in the control box of
heat pump unit at the factory) and the terminal block of motor-operated valve are interconnected with connection wires locally.
Please connect the connection wires crimped round-type terminals to the terminal block in the control box of HW storage unit with
screws according to the predetermined No.



Connecting position of connector

MTH-QIE or MTH-Q6E
. MTH-Q2E MTH-Q7E
Relay harness

[l

3way valve for
anti-freezing MTH-Q4E
CWFV3 (Option part)

PRl YE
@21 E } No use

= e | RN |
[ QX |
F2A 4

W @25 ()(2 } No use
[ Rl |
Ezy@/ Hot wa;er MITH-OSE
stop valve -
- Q'@ @_EZB@ CV\I/)FVS (Option part)

- U
Terminal block for tank side

(Locally provided)

7-4 Control setting when unvented cylinder is connected.

Please implement the control setting according to the instruction mentioned in “8. Control setting”.

- DIP switch setting
Be sure to set SW3-3 OFF

- 7-segment LED setting
"P01"=9 (sets of cylinder sensors) [Factory default]

The followings are examples to paste 9 sensors on the unvented cylinder.

For 3000Liter (6 x S00Liter) cylinder

Hot water outlet

Heat
pump
unit

Feed water inlet

‘22 e HM-T-419
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7-5 Anti-freezing water circuit for unvented cylinder

In case that the water in the pipe may be frozen due to decreasing the water temp below 0°C in winter season during the long term stop or
anomaly stop of heat pump unit, the water pump is forcibly operated in order to prevent water in the pipe from freezing.
The water flow is changed to (2) anti-freezing water operation mentioned below.

[Water circuit]

(D Normal operation (Just reference)
Compressor: ON
Gas cooler inlet water temperature > 3°C

3-way valve

Hot water stop valve
CWFV3

CWFV5
(Parallel system only)

Heat pump unit

—

—
Form B Hot water supply port
Hot water PPLy P
outlet circuit

—

N\ Unvented cylinder
: o o -

Feed water

3-way valve operation position

(2) Anti-freezing water operation

[Starting condition]
* Compressor: OFF

[Ending condition]

» Compressor start condition is satisfied.

« Following condition is satisfied * Following condition is satisfied
SW3-5 Unvented cylinder SW3-5 Unvented cylinder
OFF Outdoor air temperature = 3°C OFF | Outdoor air temperature = 5°C
ON Outdoor air temperature = 3°C and ON Outdoor air temperature = 5°C or
Gas cooler inlet water temperature < 3°C Gas cooler inlet water temperature = 5°C

[Control conditions]
* Operate water pump at 3 to 5 liter/min.
* CWFV3 is OFF
» Circulate water as mentioned below.

CWFV3 CWFV5
ESA30EH2
Open
q\ Form C
Water is
circulating
—>
- <_J
Feed water




7-6 Defrost operation for unvented cylinder
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In order to recover from dropping the heating capacity for producing hot water due to the frost on the heat exchanger of heat pump unit,

defrost operation is done periodically.

When the defrost starting condition is satisfied, defrost operation is started and the frost on the heat exchanger is defrosted by opening the

hot gas bypass valve (SVHG1) to flow the discharge gas into the air heat exchanger.
Following diagram shows the behavior of functional parts and the flow of refrigerant and water.

[Refrigerant circuit]

VG
e IO | e e Senice vave for Needle valve Senice vale for T
.~ N\ ———PK—2 lowpressure side high pressure side
| /' Solenoid valve for 7116-20UNF High pressure switch 7116-20UNF |
| ¢ folgasbypass (63H1-1) |
- Outdoor fan motor Outdoor fan motor Vo (swer) Ly High pressure sensor
ol (FMO2) (FNOT ) \F‘%—‘ L Stenr ~<—Reiigerant fow (PSHI)  Arpugenale w e Coomrn
temperature sensor ~ 5 I (oper R
(ThoA) SemmT | Lonpressre
sensor (PSLT ) E;?;g“;:‘""( (Gas coolerwaler T ‘ Hotwater ouetport
| Discharge pipe Chectaie 3 fomperaure sensr]  1emPCTaure sensor (oulet) (1) |
femperature (inlet) (The'h2) Ant-
| Heat exchanger Heat exchanger (bt A |
(TheD1 ) (L ot
o < Injecon let O atr
§ % Compressor temperature sensor P
8 2= (ThoNJT)
£3 g8 g
gE ge
| g - £ (} Strainer G ot |
! 550 BE] 32 e !
£3 3 £2 cooler
3= £= =2 Crankcase |
3 Y £ featr ( CH1 ] Intermediate
Under-dome pressure
Check Check W/ - sensor a Water pump:Stop
| vahve vive {ThoCT] ’ (PSMT) I
Accumulator Gas cooler Gas coolr waler
| refigrant temperaure sensor (et ) ‘
st g e T
sensor — freezing  freezing
# (outet) oY Peser  heater
ot - ‘ S (Tho-G3) /Weter pump \ (H1) (H1)
=" ==<o Solenoid valve for o+ 1 (Dcwe Re3 /4 ( Copper 20A
TRV orairheat EEVforairheat ~ Py s injcton ( Sy4{01 ) o=~ Stiner o\ 0P 654 (Copper 204)
| 4 exchanger exchanger ) S p = ~ < i
Ly _[EEVSZ) () B/ - emedate | EEVEr Flow regultor ool vt gt
| EEV _] receiver v gascooler ¢ (CWFV1) |
R, S e Inermediate lemperatte 3 ey |/
Strainer Strainer receiver S(e;ig[w ) ———
[
Subvcooling Subcooling ier coor | e Dreinage valve
i ol e P
(DH) (0H)
| — Drainhose | n ) | Drainhose |
| A T N7 |
SV-INJT:Close Drangan 1 | | oeinn
SV-OIL1:Close heater  DH ) heater ( DH)
Dran pan
heater (DH)

[Water circuit at defrost operation]

3-way valve
CWFV3
MTH-Q4E

Heat pump unit

Hot water stop valve

CWEV5

(Multiple system only)
MTH-QSE

I

Form C\/

Anti-freeze
water circuit

Unvented cylinder

Hot water supply port

3-way valve operation position

- 100 -

Feed water
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(8) Control setting

8.1 Unit address setting

This control system controls the communication among the controls consisted of multiple heat pump units and remote controls by the

micro-computer built in the each control.

After setting address and the communication among the multiple heat pump units is established, check the communica-

tion method by 7-segement display of the heat pump unit.

» In case no setting of master and slave units (In case of connecting remote controls to all heat pump units individually)

o Address No. setting

Set the DIP switches SW1 and SW2 on the control PCB according to the list of [Address setting method]

[Control PCB| SW1, SW2 | For setting address No. of a heat pump unit (Ones digit and tens digit) |

e Address No. setting method

Address setting of heat pump unit

Heat pump unit No. (SW1 and SW2)

00-31

Manual address setting

Do not set other than the number listed on this table.
It may cause error.

How to set address

Before the power ON, please set address as follows.
Address is registered by turning the power ON.

same system. With that, the address setting is done.

8.2 Switching control

SW1 SwW2
0 \ / 0 y .
2 ¢ ° ¢ Put a precision screwdriver
m/ A @ A S in this groove and turn the
- @ - @ arrow to set the number
9 g 9 g
10s digit Is digit

*Be sure to check SW4-7 and SW4-8 are OFF

Set the address No. of heat pump units within the range of 00 to 31 with SW1 and SW2.
However the Max. connectable number of heat pump units is 16 units. Be sure not to set any duplicated address No. on the units in the

Control contents of heat pump unit can be changed by DIP switches on the control PCB and the software switches displayed at 7-segment

LED as shown in following tables.

Select PXX at 7-segment LED first and set the number of ones digit with SW8 and 10s digit with SW9, and then hold down SW7 (for

data erase and data write-in) for 3 seconds.

Please refer the software switch setting in item (4) on next page for details.

Switching control method

Switching control content

Setting switch on the control PCB

CXX, PXX setting on
7-segement display

SW5-1 ON - Primary setting of operation
SW5-2 ON - Water pump test run
SW5-3 ON B Valve (Supply hot water stop valve and emergency feed

water valve) open/close test

SW4-5; OFF, SW4-6: OFF (*1) 80% (Factory default)

SW4-5; ON, SW4-6: OFF (*1) 60%

SW4-5; OFF, SW4-6: ON (*1) 40%

SW4-5; ON, SW4-6: ON (*1) 0%

Set the external
input function
allotment to "1" (*1)

If the signal is input to the external input terminal, it will
be demand mode.
(J13 Short: Level input, J13 Open: Pulse input)

SW6-6 ON

Operation to fill up

J13: Short (Factory default), J13: Open

Switching external input signal (CNS1 and CNS2 only)
Short: Level input, Open: Pulse input

J15: Short (Factory default), J15: Open

Defrost control
Short: Normal (Factory default),
Open: For cold region

- 101 -



8.3 Check DIP switch setting

Check the settings of following DIP switches on the control PCB.
Especially for SW3-3, be sure to set after checking the type of HW storage unit (Unvented or Open)
*1 In EU counties, please kept SW3-3 "OFF", because only the unvented cylinder is supplied in the market.

‘22 e HM-T-419

Input item Input item
DIP switch (OFF/ON, Open/Short) Check item DIP switch (OFF/ON, Open/Short) Check item
""" shows factory default """ shows factory default
Inspection LED reset Check switch kept
SW3-1 Normal ¥ /Reset SW6-1 "OFF"
Check switch kept Check switch kept
SW3-2 "OFF" SW6-2 "OFF"
Type of tank Check switch kept Defrost starting temperature
3% -
SW3-3*1 Unvented %/Open "OFE" SW6-3 Normal %/Cold region
Check switch kept The periodic check 1,2 displayed
SW3-4 "OFE" SW6-4 Enable % /Disable
Check switch kept Check switch kept
SW3-5 "OFF" SW6-5 "OFF"
Check switch kept Operation to fill up
SW3-6 "OFF" SW6-6 OFF %/ON
Reset cumulative operation hours
SW3-7 after the previous checking SWe6-7 CWOl?;oie/nofgose
Normal %/Reset
Test mode Check switch kept
SW3-8 Normal y/Test mode SWe6-8 "OFE"
Return hot water control Check J10 kept
SWa-4 Invalid /Valid 110 "Short"
SW5-1 Primary setting of operation J11 Check J11 kept
B Normal ¥/Start test run "Short"
Water pump test run Check J12 kept
SW3-2 Normal ¥ /Start test run J12 "Short"
SW5-3 CWFYV open/close test 113 External input signal type
Normal %/Forced operation Pulse/Level %
Setting change Check J14 kept
SW3-4 Setting change/Normal v 4 "Short"
Check switch kept Defrost starting temperature
SW5-5 "OFE" 75 Cold region/Normal %
SW5-6 Switching to 24hour operation J16 Check J16 kept
Normal y/24hour operation "Short"
For air tightness test & etc.
SW5-7 EEVH&EEVG normal /fully /
open
For air tightness test & etc.
SW5-8 EEVH&EEVG normal %/EEVH /
fully open & EEVG close | —

- 102 -
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8.4 Software switch setting If No. of water temperature sensors for unvented
Each control and setting can be set by the software switch. cylinder are less than 8 pieces, this setting is
Please set the setting according to the following procedure mentioned in required. Refer to item (b),
item (b) by 7-segment display.

Code No. Data display - Minimum unit
Content Display range
PO1 No. of tank water temperature sensor g:_ gacto default 1 piece

(a) Unvented cylinder
Input the No. of sensors according to the capacity of the cylinder connected.
[Example] "PO1" =9 (Factory default)

(b) Setting procedure of 7-segment display
(DEach item can be displayed at the 7-segment LED (3-digit x 2) on the control PCB of heat pump unit.
(2)Display operation is done by the DIP switches SW7-SW9 Ex.

SWO:: Setting switch for 10s digit of code display
SW8:: Setting switch for 1s digit of code display
SW7:: Setting switch for data erase/data writing-in
(3)Code No. of each item is selected by pressing SW9 for 10s digit and SW8 for

"PO1" In case of change the No. of cylinder water
temperature sensor. (from 9 to 2 pieces)

eDisplay "PO1" at 7-segment LED by SW8 and

1s digit SW9. Display [Fi1 1"
The identification alphabets of code display are following 2. .Ex}}.eulu}u]h giﬂﬁ;sg down SW7 for 3 seconds, 3 of
[ S| .

"C" : [CO00] - [C99]
"P" : [POO] - [P99]
@By pressing SW9 (for 10s digit), it makes the code display jumping to the
leading code of each 10s digit.
It jumps "C00"- "C90" and displays "P00".
(5)By pressing SW8 (for 1s digit), it displays in the order of 0=>2+ - - - 9=0.
It displays in the order of "PO0"="P01"="P02"+ - - - - "P09"="P00"
(6)Select the code No. to be changed and hold down SW7(for data erase/data writ-in) for 3 seconds.
(DThe data at data display LED blinks for every 0.5 second
(Under this status, if there is no SW input for 10 seconds, data write-in mode will be ended.)
(®Press SW9 (for 10s digit) and SW8 (for 1s digit) and change data.
(9Under the status of data blinking, if holding down SW7 for over 3 seconds, the data display changes to lighting up.
By this operation, the data of each item is memorized in EEPROM. Since then, the unit is controlled to operate according to this
control contents.
(0Even if resetting the power, the unit is controlled to operate according to this control contents which is changed and memorized.

8.5 Specifications of external input terminal

ePress SW8 (for 1s digit) to change from 9 to 2
2 of [*312" blinks.

* In case of change setting of 10s digit, use SWO.

o When holding down SW7 for 3 seconds, 2 lights up
2 of [ ] lights up.
With that, the setting is completed.

Name Usage (JkFactory default) Specifications Remark
When CNSI is opened, it makes all
CNSI | All system stop input (¥ Short) system stopped. Anti-freezing water

operation is also canceled.

When CNS2 is opened, demand
CNS2 | Demand input (¥ Short) input is available. Set the demand
% with SW4-5 and SW4-6.

CNS3 | Snow prevention fan control input (% Open) | No voltage 'Se(;lt.zio nillaster and slave units
External input _ contact ndividually. :
CNGI | Start operation input (3¢ Open) (DC12V) | When CNGl is shorted, the unit starts

operation. After operation, when CNG2
is shorted, the unit is paused. (In this
case, even if CNG1 is opened again,
CNG?2 | Pause operation input (3¢ Open) the unit does not become paused.) In
reverse, after CNG2 is shorted, even if
CNG?2 is opened again, the unit does
not start operation.

Operation signal is also output
during anti-freezing operation.

CNH | Operation output

External output | CNY | Error output DC(112 (;r/n oAu)tput -
CNZI Set with 7-segment control (*1) *0: Operation output
CNZ2 & % 1 Error output

(*1) 0: Operation output, 1: Error output, 2: Compressor On output, 3: Fan On output, 4: Dry-up water output,
5: Water pump (DCWP) operation command output, 6: Anti-freezing water circuit output,
7: Defrost operation output, 8: Output of operation to top up, (9: Output of operation to keep warm)
10: Anti-freezing operation output, 11: Anti-freezing heater output, (12: Overflow output),
13: Auto-backup operation output, 14: Remote control On output, 15: Hot water amount output
16:Heating operation output () for open tank only

- 103 -



‘22 e HM-T-419

Control PCB on |
the heat pump unit

AR (AD

4 points unit relay

BWH

B (W

|
|
B (wHl
|
|

B (WH

AN
Coil resistance
Example of use 7200 or more
Terminal arrangement Note:

(TOP VIEW)

"B R

4 points unit relay
(Ex. Omron G6D-F4B)
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board to break off from the original circuit.

If not, it may not work properly due to the
occurrence of sneak current.
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(9) Commissioning and handover

9.1 Before test run

(a) Be sure to check whether 1IMQ or bigger of insulation resistance can be detected by measuring with 500V meggar tester
between power terminal and grounding.

(b) Before turning the power on, if the resistance between A and B of signal wiring terminal is 100Q or lower, the power cables may be
connected to the signal wiring terminal. Be sure to check resistance of signal wiring terminal.

(c) Be sure to turn the power on 6hours before starting operation in order to power source to the crankcase heater.

(d) Be sure to check the bottom of the compressor becomes warm. (Outdoor air temperature + 5°C or higher)

9.2 Test run
(a) Test run procedure
In case of the operation for the first time, [Water pump test run], [Primary setting of operation] and [Valve open/
close check operation] are required.
Please proceed test operation according to following procedure.
1) After completion of installation work, be sure to check water is fed to the hot water supply system and then turn the power on.
2) Start water pump test run and purge air from the hot water supply system.
Water pump test run can be done from the menu of remote control.

Menu—Installation setting— Service password (9999)—Test run— Water pump test run
* Water pump will start several 10 seconds later.
Be sure to check well drainage by opening the drain valve.
3) After completion of water pump test run, please proceed primary setting operation of heat pump unit.
Primary setting operation can be done from the menu of remote control.
Menu—Installation setting— Service password (9999)—Test run—Primary setting of operation
* Primary setting operation will start several minutes later. During primary setting operation, the massage of “In Primary operation”
is displayed on the TOP screen of remote control.
4) After completion of primary setting operation, please proceed to start test run by pushing switch.
When starting operation, the massage of “It is in operation to top up” is displayed on the TOP screen of remote control.
Please check operation status of heat pump unit by Mente PC and check whether the each function is actuated normally.
5) After completion of test run, be sure to clean up the strainer.
After cleaning the strainer, check no leak from hot water supply system and then purge air again.

[Complement]
Water pump test run and primary setting operation can be done by switching ON the DIP switch (SW5-2) on the control PCB of
heat pump unit.

[Caution]
Before completion of water pump test run, anti-freezing operation does not start in spite of pausing. Therefore if there is a risk to
freeze water in the piping or if keeping the system without operating for long term, be sure to drain off the water from the hot water
supply system.

(b) Contents of primary setting operation
In order to decide the opening of flow regulator appropriate to the external pump head, the following operations are done.
1) In order to decide the initial opening of flow regulator (CWFV1), it is operated by changing the hot water outlet temperature automatically.
In this case, it may be operated with different temperature from the hot water temperature set by remote control.
2) Primary setting operation will end within 60 minutes ordinarily.
If this operation does not end after 120minutes elapsed, it is stopped forcibly.
3) After end of primary setting operation, the heat pump unit will pause.

* Please start operation by pushing switch.
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(10) Inspection report

10.1 Project information

Project name Checker | Date
. Heat pump unit Hot water storage tank
Unit No. Model name Serial No. Model name Serial No. Remark
@
@
®
10.2 Check list for installation O:OK  A: shall be revised— : No item
Check item Standard %GCkg rest(lg Remark
Are the heat pump unit and the HW storage unit installed on the |Check with level gauge
level?
Are the heat pump unit and the HW storage unit fixed with Check technical manual
anchor bolt? (Anchor bolt)
Are the foundations enough tough to endure the weight of the  |Check strength and level
heat pump unit and the HW storage unit? (Foundation)
. |Is the drainage from the heat pump unit and the HW storage unit|Check technical manual
s |OK? (Drain)
z Are enough service spaces for the heat pump unit and the HW  |Check technical manual
.2 |storage unit secured? (Installation space)
%’ Are there any possibility to generate combustible gas and No possibility
2 |flammable substance near the units?
™ |Aren't the heat pump unit and the HW storage unit installed in ~ [No possibility
circumstance surrounded by oil and special gases (sulphidizing
gas and etc.)?
Are there any water leak from the cylinder, water piping and valves?|No water leak
Is the limitation for installation and piping preserved? Check technical manual
(Limitation)
Is the drain valve closed? Is the feed water valve open? Check open or close
Are the connecting pipes satisfied with the quality for corrosion |Check technical manual
resistance and thermal resistance? (Quality of material)
Are there any problem on connection, length and route of the ~ |Check technical manual
piping? (Water piping)
Is the insulation work done properly? Check technical manual
v (Insulation)
§ Is the cleanable strainer attached to the inlet port of feed water? |60 mesh or more
&0 |Are there any water leaks from water piping? No leak
'S [Can water be drained or stopped normally by operating drain  |Enable to drain and stop
= lvalve and relief valve? water normally
2 [Canair purge be done? Check operability of air
= purge valve
Can water be drained from drain piping well? Able to drain
Can water be drained from drain ditch well? Drainage performance of
drain ditch
Are any measures done for cold region like snow hood, Check measures
mounting for unit and anti-freezing for water pipe?
Do breaker capacity, selection of earth leakage breaker and wire |Check technical manual
thickness comform with the standard? (Eclectic work)
Are wires connected properly without any looseness? Check tightening
=% |Is grounding work done surely? Check technical manual
§ (Grounding work)
§ Are the wires clamped properly? Are there any defects on the  |Check clamp and outlook
9 |wire like scratch, crack and etc? of wire
T Is the insulation resistance enough? Is the imbalance between  |Imbalance between
phases within the standard? phases : within £3%
Are power cable (220V or higher) and low voltage wire run Do not run parallelly
adjacently?
Are there any deformation, scratch and/or dent on the unit Check no anomaly on the
o |surface? unit surface
= |Are the functional parts of heat pump unit, remote control, Check operation
O |water pump and etc operable?
Is the hot water supply volume OK? Check hot water supply
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O: 0K A:shall be revised— : No item
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Is SW3-3 on the control PCB of heat pump unit set OFF?

Checked result
Check item Standard Remark
Ol |®
Setting of SW3-3
OFF: Unvented cylinder See 8-(3)

(Factory default)
(ON: Open tank)

for details

Address setting range:

Are the addresses of heat pump units set correctly ? (In case of See 8-(1)

multiple heat pump units are connected) 007.31 L for details
(Without any duplication)

Are wires for remote control connected to X and Y terminals on |X and Y terminals See 6-1

TB2? (No polarity) for details
Is the power source voltage within the range of the 380V+5% or 400V+5%
specifications? or 415V+5%

Before start commissioning (Before power source)

Are the power cables for the transformer connected to 1-6
terminals on TB2 properly in accordance with the power source

voltage to be use?

(After checking the connection, whether the 200V+10% of
voltage can be measured between terminal 3) and (4) on the

TB2 with a multi tester?)

380V: MGR, BOYE
400V: Factory default
(DYE@WH®RD®@
BKGBR®GR )
415V: (UBR, ®YE

See 6-2
for details

Does the hot water supply temperature conform with the set

temperature by remote control?

Same as set temperature

Are high pressure, intermediate pressure and low pressure HP: 7-12MPa

within the normal range? 1P: 2-6MPa
LP: 1.5-5MPa

Is discharge temperature within the normal range? 70-120C

Is suction superheat within the normal range? 3-30C

Is under-dome temperature within the normal range? 25-60C

Are there any anomalous drop of operation range by protection

control?

Check the actuation of
protection control

Heat pump unit

Are there any error stop?

Check the history of error
stop

Does the fan rotate normally?

Check stable rotation

Are there any anomalous sound and/or vibration?

Aural and visual check

Does anti-freezing heater actuate normally?

When outdoor air
temperature is 3°C or lower.

Are operation and display of remote control normal?

Check operation

Did you check and explain the setting contents of remote

control to the customer?

Explain the setting
contents

Is the cylinder filled with hot water?

Check water level sensor

Are the sensed values of water temperature and etc normal?

Check each sensed value

When outdoor air

storage tank

Does the control of anti-freezing circuit actuate normally?

temperature is 3°C or lower.
Are there any leaks from the cylinder? (After pressurizing by  |No leak
filling water)

Is sufficient water pressure secured?

100—-500kPa

Did you clean the strainer after commissioning?

Water circuit and hot water

Remove metal chips and

foreign matter
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Operation data of the heat pump unit (Should attach Mente PC data) [Date of data acquisition : 1
Measured item Measured result
Item Unit @ @ ®

Feed water inlet temperature T

Water circuit |Hot water outlet temperature T
Hot water temperature set with remote control T
High pressure MPa
Intermediate pressure MPa
Low pressure MPa

Compressor speed ps
Operating current A
Discharge pipe temperature T
Suction pipe temperature T
[
T
T

Refrigerant
circuit

Under-dome temperature
Suction superheat
Outdoor air temperature
Outdoor fan speed min’!

Outdoor fan

(11) Notabilia for servicing (for CO2 heat pump unit)

1) In order to avoid mixing different oils, please use specific tools such as gauge manifold and etc. for each unit with different kind of oil.

2) In order to avoid absorbing moisture, please make the period to open the refrigerant circuit to the air as shorter as possible. (within 10
minutes is recommendable)

3) Regarding other items such as piping work, air tightness test, evacuation and charging refrigerant, please refer to technical manual.

4) Troubleshooting
Regarding the contents of the trouble shooting, please refer to the wiring drawing pasted on the cover of control box on the unit and
technical manual.

5) 7-segment display
Data can be displayed on the LED display of 7-segment by changing the setting with the switch.
Regarding the contents of display, please refer to the wiring drawing pasted on the cover of control box on the unit.
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External input harness installation manual

This harness is used to control the operation of the CO2 water heater from an external control panel.

(A separate field supply contact relay is required on site.)

A Warning

® |nstallation should be performed by a professional contractor.

® The electrical wiring work shall be done by a qualified electrical installer, and the exclusive circuit shall be used.
® Shut off the main power source of the CO2 water heater and external control panel before installing.

® Observe all warnings and cautions, stated or implied, in the CO2 water heater installation manual.

External input harness ( located on the side of the control box.) : Quantity = 3

BROWN:Snow prevention fan control input (CNS3)  BLUE:Start operation input (CNG1) WHITE:Pause input (CNG2)

M reEeEeEeEeeee (T

Installation procedure

1. Cut the cable, and connect to the relay.

*The external input is a no voltage contact input. If the control panel can provide a no voltage contact output, it is not necessary to install a relay.

2. Connect the connector to the PCB of the CO2 water heater. External input function ( factory defaut ) Code No/set value
CNS1 0 : All system stop input P25/0—20
. . X CNS2 1 : Demand input P26 /0—20
Specifications of external input CNS3 2 : Snow prevention fan control input | P27 /0—20
External input functions of factory default are showed in CNG1 3 : Start operation input P28 /0—20
the table on the right. CNG2 4 : Pause input P29/0—20
The external input is a no voltage contact input. Set value Function Open Short
i I i 0 All system stop input (master) Stop Normal
External |nput fupctlons can be changed by the following T IDeand ot (naster R I e
procedure n Settlng of 7-Segment. 2 Snow prevention fan control input (master/slave) Disable | Enable
Set value of 7-segment and functions are showed in the table on the right. 3 [Start operation input (master) Normal_{Operation
4 Pause operation input (master) Normal Pause
. . . 5 2 phased demand input (master)* Enable | Disable
[ Procedure for changing the external input function ] 6 |Spare Disable | Enable
. . 7 Emergency stop (E63 is displayed) (master/slave)** Disable | Enable
1. Code No. of changing output is selected on 7-segment 8 |Operation € Pause input (master) Pause |Operation
H H 9 Anti-legionella control Disable | Enable
dlSpIay by pressmg SW9 and SW8 ) 10 Flow volume anomaly in heating operation Disable | Enable
2. Hold down SW7(for data erase/data input) for 3 seconds [71—20 [spare Disable | Enable
and change to the setting value of the function by pressing SW9 and SW8.
. . . . . Demand rate SW4-5| SW4-6
3. The data display changes to lighting up by holding down SW7 for over 3 seconds 0%actory ool | OFF | OFF
The procedure has been completed. 60% ON_| OFF
40% OFF | ON
" Demand input : Set by the combination of SW4-5, SW4-6 in the table on the right 0% ON ON

"2 Setup of 2 phased demand input: 0%, 40%, 60%, 80% P22:0FF—000—040—060—080
*3 Error code (E63) is displayed at the time of Error input. The unit stops.

[ In case that operation control by external control panel ]

® Simultaneous input of start operation and pause operation is forbidden. In the case of simultaneous input, pause is
enabled.
® Please do the following setting when not connecting hot water temp sensors on the cylinder with the CO2water heater.
1. Switch to 24-hour control : Turn on the SW5-6
2. Set“0” to the code No.PO1 of 7-segment. The oPE-32 is displayed on the LED display at all time. It is not a malfunction.
3. Set the remote control. : (WDisable the power failure security in order to comply with the operation of the external control panel. @Do
not use the holiday setting of schedule function. 3Set only hot water temperature on the remote control.

Circuit diagram of operation and pause control by the external control panel

CNG1 (BL)

| K 1 4 Operation
Operation L T | o 2 input
command CNG2 (WH)

[ c\ 1 4 Pause
Pause o 2 input
command

Operation control panel (AC or DC output) Contact relays CO; water heater PCB
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External output harness installation manual

This harness is used for carrying out the removal of the operation and abnormal signal from the CO2 heat pump water heater.

(A separate field supply 4 points unit relay is required on site.)

AwARNING

@ Installation should be performed by a professional contractor.

@ The electrical wiring work shall be done by a qualified electrical installer, and the exclusive circuit shall be used.
@ Shut off the main power source before installation work.

@ Do not connect the connectors to the control board without connecting to the unit relays.

@ Observe all warnings and cautions, stated or implied, in the CO> water heater installation manual.

External output harness (located on the side of the control box.) : Quantity = 2

BLUE - Operation output : CNH (BLUE) RED - 7-segment setting output: CNZ1 (RED)
MOLEX 5557 WHITE - Error output : CNY (WHITE) BLACK - 7-segment setting output: CNZ2 (BLACK)

Harness has connectors on both ends to prevent a short circuit by the wrong connection.

Installation procedure

1. Cut the cables in the middle of the harness to divide into two connectors.
2. Connect them to the unit relays.

3. Connect the connectors to the CO2 water heater PCB.

Schematic xExternal output is " DC12V Output plus common " . Please make more than 720Q) coil resistance of the relay contacts.

0 e R
—— v
CO; water heater PCB CNHJ'_BIue - Red , T T T ?
1 1 5 | 9 -
17 Z Black Ij] /G_E_ 2
—!— e e e = = 4
CNY | Whit r-—---=--- 1
Jl_ - (1] Red o o} - 2
External output - |- S| =
outp - . Black s A -
* Operation output : CNH (BLUE) T — [ 7
+ Error output : CNY (WHITE) ' . T .
- 7-segment setting output : CNZU]_Red n Red 0 Ml - 2
CNZ1 (RED) — 2 2] Black fj] fo 15} — 2
CNZ2 (BLACK) T R K
CNZ2| Black Red ,Fommmms ’
r i B iz -
o 7] Black IE A
T L ____ 2 | 4 points unit relay
- _i (More than 720Q) coil resistance)
<Setting method of CNZ1 and CNzZ2>
Address of 7-segment LED
CNZz1 P23 (Factory default “0”: Operation output), CNZ2 P24 (Factory default “1”: Error output)
Set value of P23, P24
Set ! Set : Set .
value Function value Function value Function
0 |Operation output 6 éLrj\tt;)-Lrteezmg water circuit 12 |Overflow output
1 |Error output 7 |Defrost operation output 13 |Auto-backup output Note
2 |Compressor ON putput 8 |Output of operation top up 14 |Remote control ON output Operation signal is
i also output durin
3 |Fan ON output 9 v?;:PnUt of operation to keep 15 |Hot water amount output anti_free‘;ing g
Anti-freezing operation operation.
4 |Dry-up water output 10 output gop 16 |Heating operation output
Water pump (DCWP)
5 |operation and command 11 |Anti-freezing heater output
output
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* This can be set with the external output function No. “15”.
In case of 15: Hot water amount output
- If it is the master unit, it controls as shown below depending on the setting values of P94 and P95 on the 7-segment display.
+ If the value of P94 + P95 on the 7-segment display is larger than 100, this control is implemented taking the{Cancel poin at 100.
- If the hot water amount in the cylinder falls within the differential (Between P94 < P94 + P95) after the power ON, the
external output is turned ON.

Width setting with 7-segment: P95
- Initial value 10%

External output ON ] - Range (10 - 30)
7} —

4 A y External output OFF

Cancel point | : - : +
7-segment: P94 Value of 7-segment: P94 + P95

- Initial value 30% (Up to max. 100)
- Range (10 —90)

. Hot water amount
in the cylinder

[Setting value]

(D If P94 is set at 40 and P95 at 20 on the 7-segment display:
The output is turned ON if the hot water amount decreases to 40% while it is turned OFF if it increases to 60% (40 + 20).
* Take care of the unvented cylinder when the number of sensors is small!

(2) If P94 is set at 80 and P95 at 20 on the 7-segment display:
The output turns ON if the hot water amount decreases to 80% while it is turned OFF if it increases to 100% (80 + 20,
operation to fill up).

Commissioning

Check the normal operation by conducting a test run after installation of the external output harness.
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(12) Connection to existing cylinder

When using a cylinder that cannot produce the thermal boundary layer, hot water temperatures in the cylinder are likely to become
lower than the setting temperature owing to influences of the clean water or recirculation return so that it may not be able to follow
the hot water supply load.

Since a cylinder that cannot maintain the thermal boundary layer may not be able to follow the hot water supply load, it is
recommended to add a cylinder that can produce the thermal boundary layer.

The additional cylinder will allow adapting to the hot water supply load when temperatures in the existing cylinder drop. Regarding
the position of sensors, other than 100%, which are installed on the additional cylinder, please consult us.

E;

7z~ | Tht-4 160%

zzz~| Tht-5 |70%

—
=
o
(U]
S
X

zzz~| Tht-6 |100%
New Existing
cylinder cylinder

*

Clean water and return |

When using an additional 500liter cylinder as shown above, plase set target volume 100% (RC-Q1EH2) and 7-segment P78 as
"90"(ESA30EH2-25) ,then the heat pump water heater starts operation after hot water volume beomes 0%.1t enables continuous
operation for more than 30min to prevent frequent ON/OFF operation.

(For 10% < 100% operation, set target volume 100% and 7-segment P78 as "70")
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(14) Recirculation hot water supply system
14.1 Features

The CO, heat pump water heater allows converting a set of one way system composed of heat pump water heater and hot

water cylinders, without change and immediately, to a recirculation system by adding up a mixing valve and a recirculation
pump at site. Its 4,000 L cylinder volume composed of eight 500 L cylinders of which 2 to 5 cylinders (depending on the hot
water temperature setting and the recirculation circuit specification) are used as the recirculation load. Since the gross volume
of these cylinders is 4,000 L, remaining 3 to 6 cylinders can be used as the hot water supply load. This system, in this way, is
used where recirculation load and hot water supply load are present in mixture *1. With this system, risk of the short-supply
of hot water is small even if the hot water temperature is not increased remarkably so far as the recirculation load in use and
the hot water supply load are balanced well. When the water supply side of mixing valve is interrupted accidentally, hot water
retained in the cylinder flows directly into the recirculation circuit. From the viewpoint of safety as well, it is recommended to
use the system by lowering the hot water temperature *2.

*1: It is possible to compensate the recirculation load with all cylinders, but it could decrease the COP remarkably.

*2: Take note that if anticipated balance is lost between the recirculation load and the hot water supply load, the supply of hot

water becomes likely to exhaust.

Total heatload = Hot water supply load + Hot water recirculation load

*3: Regarding as recirculation system diagram, refer to next page.
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14.2 Recirculation hot water supply system diagram and component list

1) System diagram
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2) Component list

Part name Model General description
Recommended: JRG3400N-946N (32A, temperature range 45-65°C,
MAX temperature 90°C)
(D [Mixing valve (Locally procured) - % Check valves is needed at the inlet of the cold water, hot water

and recirculation return of the valve. If you use JRG3400N, check
valves are attached at the cold water inlet and hot water inlet.

Please select products for
hot water recirculation
Use inlet water pressur

is more than 0.4MPa,
drip-proof protection, % Select pressure more than setting pressure of the secondary pressure
temperature range of use |  of the pressure reducing valve.

5-90°C. Please select
pump's capacity so as to
4-10L/min is attained

(2) |Recirculation pump (Locally procured)

when in use.
Globe valve for water flow I is needed to regulate the flow volume or return temperature of the
(3) |regulation (SV) For hot water hot water recirculation circuit.
(Locally procured) * Gate valve (GV) is not used for the water flow regulation.

Others: please prepare parts shown in the installation manual.
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14.3 Example of calculation for recirculation load

@ Guidelines of the heat loss from piping and the recirculation hot water flow volume on recirculation system
Calculate the heat loss from piping and the recirculation flow volume as follows.

Heat loss from piping (W)
= Heat loss per unit length of recirculation feed pipe diameter (see table below) X recirculation feed pipe length X (Recircu-
lation feed hot water temperature — Temperature around pipe) + Heat loss per unit length of recirculation return pipe
diameter (see table below) X recirculation feed pipe length X (recirculation return hot water temperature — Temperature
around piping)

Recirculation water flow volume (L/min) = Heat loss from pipe (W)/(4.18 X (Temperature difference between feed hot
water and return hot water on recirculation circuit) X 1,000) X 60

Table of heat loss from hot water supply piping [W/(m+C)]

Note) Heat transfer coefficient for external surface is 11.63 W/(m?*C), heat transfer coefficient for internal surface is 7,000 W (m2C),

coefficient of thermal conductivity for copper pipe is 388 W (m+C), coefficient of thermal conductivity for stainless steel pipe is 16 W
(m+C), coefficient of thermal conductivity for insulation material (rock wool) is 0.045 W (m*C) and pipe heat insulator thickness (15
A—50A)is 20 mm.

Heat loss from hot water pipe [W/(m+C)]
Nominal diameter 15 20 25 30 32 40 50
Pipe diameter
Inch 12 3/4 1 11/8 11/4 11/2 2
Heat insulated steel pipe 0.2 0.24 0.29 - 0.33 0.37 0.44
Heat insulated copper pipe 0.2 0.24 0.29 0.30 - 0.37 0.41

[Example 1]
Recirculation feed pipe 32 A X 50 m, recirculation return pipe 20 A X 50 m
Feed hot water temperature 60C, return hot water temperature 55°C, ambient temperature 10C

Heat loss amount =0.33 X 50 X (60-10) + 0.24 X 50 X (55-10)
=1,365 (W)
Recirculation hot water flow volume = 1,365/(4.18 X (60 —55) x 1,000) x 60
= 3.9 (L/min)

This recirculation hot water flow volume is the needed flow volume by the recirculation pump.
* Set the recirculation hot water flow volume within 20% of simultaneous usage flow volume of hot water.
Heat required for recirculation when the recirculation pump is operated for 24 hours continuously is:

Heat required for recirculation = 1,365 W X 24 H X 3,600

=1.18 x 10°J

When the hot water temperature is set at 80°C and the return hot water temperature is made at 55°C, hot water flow
volume required for recirculation is:

Hot water volume for recirculation = 1.18 x 10%/(4.18 X (80 —55) X 1,000)

= 1,128 kg = 1,128 L

This is nearly equal to 1,000 L. Therefore, two 500 L cylinders are required for the recirculation load.
As it is learned from the formula, the recirculation load varies largely depending on the setting of hot water temperature
and the operation time of recirculation pump.
From the viewpoint of energy saving, it is recommended to use lower hot water temperatures and to stop the recirculation
pump in time zones or seasons that do not require recirculation, by a timer, or the like.
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[Example 2]
If the hot water outlet temperature is changed, the number of cylinders as the recirculation load also changes.
For the calculation at 60°C of hot water outlet temperature, refer to [Example 1].

Hot water outlet temperature C 90 85 80 75 70 65
Recirculation temperature setting C 60 60 60 60 60 60
Recirculation return temperature  C 55 55 55 55 55 55
Feed pipe length m 50 50 50 50 50 50
Return pipe length m 50 50 50 50 50 50
Ambient temperature T 10 10 10 10 10 10
Heat loss from recirculation circuit W 1365 1365 1365 1365 1365 1365
Recirculation hot water flow volume L/min 3.9 3.9 3.9 3.9 3.9 3.9
Operation time H 24 24 24 24 24 24
Heat required for recirculation kJ I.LISE+08 1.18E+08 1.18E+08 1.18E+08 1.18E+08 1.18E+08
Hot water volume required for recirculation kg = L 806.1 940.5 1128.6 1410.7 1881.0 2821.4
Number of 500 liter cylinders for recirculation load Qty 1.6 1.9 2.3 2.8 3.8 5.6
Number of 500 liter cylinders for hot water supply load  Qty 6.4 6.1 5.7 5.2 4.2 2.4
[Example 3]

If the operation time of recirculation pump is halved (24H—12H) with the same conditions as the [Example 2], the radiation
loss and the recirculation load decrease.

Hot water outlet temperature T 90 85 80 75 70 65
Recirculation temperature setting C 60 60 60 60 60 60
Recirculation return temperature  C 55 55 55 55 55 55
Feed pipe length m 50 50 50 50 50 50
Return pipe length m 50 50 50 50 50 50
Ambient temperature C 10 10 10 10 10 10
Heat loss from recirculation circuit W 1365 1365 1365 1365 1365 1365
Recirculation hot water flow volume L/min 3.9 39 3.9 39 3.9 3.9
Operation time H 12 12 12 12 12 12
Heat required for recirculation kJ S90E+07 590E+07 590E+07 S590E+07 590E+07 5.90E+07
Hot water volume required for recirculation kg = L 403.1 470.2 564.3 705.4 940.5 1410.7
Number of 500 liter cylinders for recirculation load Qty 0.8 0.9 1.1 1.4 1.9 2.8
Number of 500 lter cylinders for hot water supply load  Qty 7.2 7.1 6.9 6.6 6.1 5.2

[Example 4]

Check of seasonal effect and setting of seasonal recirculation return hot water outlet temperature

An Effect expected when it is designed based on the heat loss amount 1350 under the conditions of [Example 1] and it is

used, unchanged, in summer (ambient temperature at 30C):

Heat loss amount =0.33 X 50 X (60-30) + 0.24 X 50 x (55-30)
=795 (W)

Since the flow volume of recirculation water quantity was fixed at 3.9 (L/min) utilizing the difference of 5 deg (= 60 — 55), it
becomes 5 deg/1350 X 795 = 3 deg so that temperature difference in summer and winter becomes 2 deg. Therefore, provided the
recirculation return hot water temperature is 53°C in winter while it is 55C in summer, it can be used regardless of seasons. Since
the calculation of heat loss amount is a guide, there will be no problem even if it is calculated with the recirculation temperature
at 60°C and the recirculation return hot water temperature at 55°C, as they are. Determine the recirculation return hot water
temperature by calculating the temperature difference in summer and winter as above and taking the season for test run into account.
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(15) Snow prevention hood

Snow hood

When installing the equipment in a snowy district, it is necessary to produce a snow hood at site, in order to protect the heat
source unit from accumulating snow.

1) Outline of snow hood

Installation of snow hood

(D Suction side (for front, rear) x 2

1335
1267.5
867.5
36 649.5
467.5
165.8 Screw hole to install on main unit: 9 places
e 283
s & 5, %
- - el g :\L:; "
\’ _$' .h ——
B ; B
1250 50 7 200
1350 <
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(@ Suction side (for right, left) x 2

700
630
350
1-@1 10 Screw hole to install on main unit: 9 places
alal=h 12 o
t . +
o~
o - o| < = (]
<z = = =
% f = +
i
oy
675 20 200
718 =
(3 Outlet side x 1
1350 825
180 585 595
119 |
o0
Ny
b=
- =
<
-t G 5 2
| LY . | | id 1 =
Il | I |} Il
5 558
59,1 | 133 695 JlL21
e
o
y
3INS
14-@ 1 45 . . .
445 Screw to install on main unit: 14 places
845
1245
1290
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2) Installation

(1) Remove the fin guards from the front and rear of heat source unit.
(2) Install the snow hood sections (D , @) and (3 on the heat source unit.
Provide following screws to install them.
These screws are not included in the accessory of the equipment.

@ Screw to install on main unit
Tapping screw (5 x 10)
14 pcs.

@ Screw to install on main unit @ Screw to install on main unit
Tapping screw (5 x 10) Tapping screw (5 x 10)
8 pcs. (one side only) 7 pcs. (one side only)
< Caution >

« Ask a professional contractor to install the snow hood.

+ Be sure to turn off the power source to the heat source unit before staring installation. (Accident prevention)

« Tighten installation screws securely not to become loose by vibration.

+ Where the heat source unit may be buried under snow, install it on a frame.

+ When making the snow hood with stainless steel, sufficient care should be taken to prevent secondary rusting caused
by external contaminants such as salt or iron.

« Take care not to damage paint coating on the product when installing the snow hood. When it is damaged, carefully
repair with touchup paint.

- Installation takes place at a high place, Utmost care should be taken for safety.
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3.2 Installation work for remote control PJZ012D132

This installation manual describes the installation methods and precautions related to the remote control.
Use this manual together with the user’s manuals for the heat pump unit and other option equipment.
Please read this manual carefully before starting the installation work to install the unit properly.

1. Safety precautions A

Cantean GE_Center ]

ePlease read this manual carefully before the installation work to install the unit properly. e e e
Every one of the following instructions is important to be observed strictly. Heatig
Failure to follow these instructions may result in serious consequences such as death, O "]
severe injury’ etc. +EC/FF T5C/80%
Failure to follow these instructions may cause personal injury or property damage.
It could have serious consequences depending on the circumstances. Toe the parel for chance
oThe pictograms used in the text have following meanings.
[S]Never do.| [@]Always follow the instructions given.] ) o/

eKeep this manual at a safe place where you can consult with whenever necessary.
Show this manual to a installer when moving or repairing the unit.

‘When the ownership of this unit is transferred, this "Installation Manual" should be given to a
| new owner.

( /\WARNING

oThe appliance shall be installed in accordance with national wiring regulations.

o Ask a professional contractor to carry out the installation work according to the installation manual.
Improper installation work may result in electric shocks, fire or break-down.

e Shut off the main power before starting electrical work.
Otherwise, it could result in electric shocks, break-down or malfunction.

e Do not install the unit in inappropriate environment or where inflammable gas could generate, flow in, accumulate or leak.
This unit should not be used in places where the air contains dense oil mist, steam, organic solvent vapor, corrosive gasses

Doing so may cause electric shocks, break-down, smoke or fire due to corrosion or deterioration of the units performance.

(such as ammonium, sulfuric compounds, and acid), or places where acidic or alkaline solutions or special sprays, etc. are used.

e Do not install the unit where water vapor is generated excessively or condensation occurs.
It could cause electric shocks, fire or break-down.

e Use the specified cables for wiring, and connect them securely with care to protect electronic parts from external force.
Improper connections or fixing could cause heat generation, fire, etc.

eSeal the inlet hole for remote control cable with putty.
If moisture, water, insect, etc. enters through the hole, it could cause electric shocks, fire or break-down.

e When installing the unit at a hospital, telecommunication facility, etc., take measures to suppress noises.
It could cause malfunction or break-down due to hazardous effects on the inverter, in-house power generator, high frequency
medical equipment, etc.
The influences transmitted from the remote control to medical or communication equipment could disrupt medical activities,
\_ Video broadcasting or cause noise interference.

( /\ CAUTION

| @ oeo o e |

e Do not install the remote control at following places.
It could cause break-down or deformation of remote control.
(1) Where it is exposed to direct sunlight
(2) Near the equipment to generate heat
(3) Where the surface is not flat

e Do not leave the remote control with its upper case removed.
When the upper case is removed, put it in a packing box or packing bag to protect PCBs or other parts inside of it from dust,
moisture, etc.

oThe appliance is not to be used by children or persons with reduced physical, sensory or mental capabilities, or lack of
experience and knowledge, unless they have been given supervision or instruction.

o Children shall be supervised not to play with appliance.

e o ©
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2. Accessories & parts prepared at site

- . |Remote control main unit, wood screw (¢3.5 x 16) 2 pcs., User's Manual,
Accessories Installation Manual (in CD-R)
Parts prepared on site
Item name Q'ty Remark The max size for the wires used in the R/C case is
0.5mm”.
Switch box .
R . 1 pe. Therefore when the cable length is longer than
For 1 piece or 2 pieces (/IS € 8340) There are not necessary when 100m, connect the wires from R/C to larger size
Thin steel conduit tube (JIS C 8305)|As required|installing R/C directly on a wall ones near the outside of R/C.
Lock nut, bushing (JIS C 8330) As required When wires are conngctefl, t_ake measure to prevent
water, etc. from entering inside of connected part.
Cable cover As required Nelclessary to run R/C cable on the . — :
wa <200m |0.5mm" x 2 cores shielding wire (MVVS)
Putty Suitably |For sealing gaps <300m [0.75mm’ x 2 cores shielding wire (MVVS)
Molly anchor As required < 400m |1.25mm’ x 2 cores shielding wire (MVVS)
2 Be sure to ground both ends. 2 ol :
R/C ca}ble (Q.3mm X 2 cores) As required|See right table when longer than < 600m ‘ 2.0mm" x 2 cores shielding wire (MVVS)
shielding wire (MVVS) 100m

3. Installation place

Installing method

|(
\_

[With using a switch box]

[Installed directly on a wall]

[Backward]

[Upper center] or [Upper left]

Cautions for selecting installation place

(1) Installation surface must be flat and sufficiently strong.
R/C case must not be deformed.

Wiring direction

&[SI Center ]

< 30mm e e i < 30mm ,

Q b/ o
L ||| | | )

Secure minimum spaces for
disassembling the case.

120mm | Top face/R-L side face=30mm
Bottom face=120mm.

If using L-shaped screwdriver,
50mm or more is available.

Request

Do not install the R/C at a place where it is exposed to direct sunlight or surrounding air in which temperature exceeds 40°C or
drops below 0°C.

It could cause discoloration, deformation, malfunction or break-down.
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Dimensions (View from front side)

18.3

83.5
120

Fixing hole

37 23 |23

(@ To remove the upper case from the bottom case of R/C

lower part of R/C and twist it lightly to remove

« Insert the tip of a flat head screwdriver or the like in the recess at the

12| Sensor

Take care to protect the removed upper case from moisture or dust 0

(® Connect the wires from X and Y terminals of R/C to X
heat pump unit.
There is no polarity of R/C wiring (X and Y) .

(® Embed the switch box and the R/C wires beforehand.

Seal the inlet hole for the R/C wiring with putty.

| In case of embedding wiring | (When the wiring is retrieved backward)

and Y terminals of

—

WA

Conduit

4 Locknut

‘22 e HM-T-419

4. Installation and wiring work

PCB side (View from rear side)

Bushing /

| —

oIf dust or insect enters, it could cause electric shocks,
fire or break-down.

o .-

Switch box for 1

Upper side

=\ =
/§/ Downside

Wire outlet

J

2

(=3

0

(® When wires are passed through the bottom case, fix the bottom case on the switch box at 2 places.

Switch box for 2

Upper side

Downside
Wire outlet

v

Cut out the thin wall part at
the screw mounting section
with a knife or the like before
tightening the screw.

\ Switch box

Seal with putty

R/C cable
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4. Installation and wiring work (Continue)

(® When fixing the bottom case diagonally at 2 places, cut out the thin wall part of the case. T
(® Fix wires such that they will run around the terminal screws on the upper case of R/C. Wiring hole on
@ Install the upper case with care not to pinch wires of R/C. the bottom case
i
+
=
| f 7 7

\ In case of exposing wiring \ (When the wiring is taken out from the "upper center" or "upper left" of R/C)
(® Cut out the thin wall parts of the cases for the hole size to fit to the wire size.

Upper center When taking the wiring out from the upper center,
open a hole before separating the upper and bottom cases.
This will reduce risk of damaging the PCB and facilitate
== subsequent work.

When taking the wiring out from the upper left, take care
not to damage the PCB and not to leave any chips inside.

Upper left
Bottom case

Upper case

If the hole is cut too large, moisture, dust or insects may enter. 0

Seal gaps with putty or the like.

@ Fix the bottom case on a flat
surface with wood screws

® In case of the upper center,
pass the wiring behind the
bottom case (hatched section).
® Fix wires such that the wires 120mm

. . - for retrievin;
will run around the terminal for retrieving . 2
£ th FR/C wire from wire from
screw of the upper case o .
upper left upper center

@ Install the upper case with

care not to pinch wires of R/C.

(g ppl=lf » )
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5. Main/Sub setting when more than one remote control is used

Up to two units of R/C can be used at the maximum for one heat pump unit or one group.

One is main R/C and the other is sub R/C. R/C function Main Sub
Operation range is different depending on the main or sub R/C. Run/Pause O @)
| [ Setting of hot water temp O -
: Heat pump unit : Setting of hot water amount O -
[ | Hot water amount O O
! Iy
i XO \ ) Heating ON/OFF O -
i e = R/C cable (No polarity) Heating Set temp O N
Schedule setting O -
:777®7(y§777 ‘777®®777 Operation to fill up O O
!
: R/C I : R/C : Test run O _
' "Main" ! "Sub" | Error history display O
bommmmmm s e R/C function setting O -
\ Set the "Main" and "Sub" with same procedure as shown in Section 6. )

Note: Initializing of password

Administrator password (for daily setting items) and service password (for installation, test run

and maintenance) are used
(O Default setting of Administrator password is "0000". This setting can be changed (Refer to the

Instruction Manual).

el
o ¢ 4 w0 0

If the administrator password is forgotten, it can be initialized by pressing [Schedule setting] switch

and [Operation to fill up] switch on the administrator password input screen simultaneously for 5 seconds.

(O Service password is "9999", which cannot be changed.

When inputting the administrator password, the service password is also acceptable. 5

Note: Test run

When starting operation of the heat pump unit for the first time, [Water pump test run] and [Primary setting of operation]

shall be done in advance.
Regarding the way for test run, please refer to the item [7. Installation setting and test run] in this manual.
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6. Power source and initial setting

Set the main and sub R/C according to the display at the power on

(1) If the main and sub are not set yet, [Select Main/sub set input] screen is displayed. (Screen 2)
When tapping the [Main] or [Sub] button, the initial setting starts.
If wrong button is tapped by mistake, it is available to change the setting after completion of the initial setting.

(2) If the main and sub have been set already, [Set continue acknowledge] screen is displayed. (Screen (9))

(3) When using 2 sets of R/C, if the first one is set for the main, the other is set for the sub automatically.

(1) Start screen

(2 Select Main/sub set input

Caution |

Select main or sub remote control

If only one set of R/C, tap [Main] button.
in the state of initial setting, it will keep
on waiting till either one of the buttons

Yergion: WERR-1.04 is selected.
ProgranlD AFH ‘ Main | ‘ Sub | If two sets of R/Cs are used, when either
one of them is tapped, the setting starts.
[Main] >@=@=>06=>6=>0=>®
[Sub] =0)=BG=E=®
(3 HP U search on (@) HP U info acquisition on (® Date setting

90 %

Searching Units

Collecting HP units Infornation

Complete i S7sec

Time
Set the date here

*HP U: Heat pump unit

. [ate |
Set the time here

(©) Time setting (@ Application setting TOP screen
[arteen BEI_Center
firrlication setting P00 ech i e
Select the application Heatine i
LY
- l Hi ] l Heating ] le % Heatins] Q |
+5CAOFF TRCSE

Tap the panel for chanze.

Caution |

sub R/C.

sub R/C.

(® date setting and (6 time
setting are necessary also for the

Set these for both the main and the

HW: The HP U is used to make
hot water.

Heating: The HP U is used for
heating.

HW&Heating: The HP U is used
for both HW and heating.

The mode of operation at the
power on is [Pause].

(In Pause, the operation to top up
does not start)

(© Set continue acknowledge

Initialize acknowledge

() Reload the previous settings

Do vou want to reload the previously

Do wou wapt_to restore default

[No] Change =0

If the screen is not tapped for 15seconds
or more, [Yes] (Continue) is selected and
kthe display changes to the screen (5.

[No] =®

saved AL settings 7 /L zetting Starting A/C
l fes ] l ] ] l Yes | l ho |
[Yes] Continue >0=G=®=>7=® [Yes] >0D=@

If initializing, it restores to the factory

default settings.
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[TOP screen] = [Menu] = [Installation setting]

() TOP screen
Canteen ﬁ.m

PHIO:O M) 5 ?@Cﬁ@.ﬁ
Heating Hit
LW s
Q -
+5C/0FF CIB0%

Tap the panel for chanze

(3 Service password input

Service password is "9999".

(6 Company information

Conpany @
Phone Ha.

Back

Set the Contact for the customer to

Select the item

ask servicing.

(9 Test run

Prinary setting of operation @

Water punp test run

Compressar Hz fired operation

Back |

Move to the screen of a selected menu.

Select the item

(2 Menu screen (1)

Menu

Initial settings

Administrator settings

Installation settings
R/C function settings \72

Service & maintenance

Next | Back |

Select the item.

(@) Installation settings

Installation date @
Comparyy information @
Tost run @

Back.

Select the item

() Enter the contact

Set
TITEURISHI |
b |B |C|D[E |F [G |H]|I

L |H|H
Inpu‘t the name and tap et

Enter the company name with up to
5x 2-byte letters (10x 1-byte letters).

Tap to save.

Water pump test run

Watar pnp ta

hen tepping [itart], test run starts.
Br pushireg [On/Pause] button, water pump

Test run will finlsh,
Bact

After feeding water, please start [ Water

pump test run] and purge air.
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7. Installation settings and test run

(2) Menu screen (2)

Contact compary

Check of R/C setting

Select the lanzuage

Previous

Back |

Select the item.

(5 Installation date

Installation date

2 )
B/ K/ 20
MR

Set the date here

Set with [A] [W] buttons.
Tap to save.

Enter the Phone No. of the contact

000-000-0000_

Ineut Telephone Ho.

Enter the contact phone No. with up
to 13x 1-byte letters.

Tap to save.

@) Primary setting of operation

Tap Gtart] nakes primary operation start
After 120 minutes, o by touchinzg Un'Pa
use? button, the prinary operation ends

Back

After end of [Water pump test run],

please start [Primary setting of operation].

Please refer to next page for detail.

- 128 -




'22 ¢« HM-T-419

7. Installation settings and test run (Continue)

Test run procedure * When operating the unit initially, [Water pump test run] and [Primary setting of operation] is required.

(1) Please prepare for the test run according to instruction described on the installation manual of the heat pump unit.

(2) Tap the button on the [G0 Water pump test run] screen of item 7 [Installation settings and Test run].

[Water pump test run] can be implemented with the DIP switch of the heat pump unit as well.
Please refer to the installation manual of the heat pump unit for detail.

(3) Return to the TOP screen. When the [Water pump test run] starts, the message of "In water pump check operation” is displayed. (Screen (2))
Please purge air, and then open the drain valve and relief valve for the cylinder and check the water drain off continuously.
(If gurgling sound is heard or the drain is drawn off intermittently, purging air is not completed.)

(4) After the end of the [Water pump test run], please stop the water pump.

When pushing the switch, the [Water pump test run] is stopped.
(5) Tap the [Start] button on the [@1) Primary setting of operation] screen of item 7 [Installation settings and test run].
[Primary setting of operation] can be implemented with the DIP switch of the heat pump unit as well.
Please refer to the installation manual of the heat pump unit for detail.

(6) Return to the TOP screen. When the [Primary setting of operation] starts, the message of "In Primary operation” is displayed. (Screen (3))
The actual hot water temperature during primary operation is different from the displayed hot water temperature on the TOP screen,
because the heat pump unit is operated by changing hot water temperature during primary operation.

(7) After the end of the [Primary setting of operation], The heat pump unit is paused and the message "In primary operation" is
disappeared and the message of "It is in operation by standby" is displayed. (Screen (4)

If starting the operation to top up, pushing the switch.

However, if the primary operation does not completed within 120 minutes or this operation is stopped forcibly by pushing
switch before completion, this operation ends and the heat pump unit pauses.

Please restart [Primary setting of operation] from the procedure (5).

() In water pump check operation @3 In primary operation After end of primary operation
Carteen Canteen Carteen
PH10:01(Mect) PH10:01(Nedt) PRI e
Heating Hi Heating Hit Heatinz Hit
O O O
* 0 - * 0 * * T *
+5A0FF Fisy et +5C/OFF THC 0 +5A0FF THC/BE
Tap the panel for change. Tap the panel for change. Tap the panel for chanze.

(8) After end of [Primary setting of operation], please clean up strainers in the water circuit.
After finishing the cleaning of strainers, please check no leakage in the system and purge air again.

Caution

* Because of the risk for the heat pump unit to have failure, after the completion of the [Water pump test run] and
[Primary setting of operation], please start operation to top up.

« After the completion of the [Primary setting of operation], it does not start operation to top up, because the heat pump
unit is pausing.

In case of staring operation, please push switch.

* Despite pausing, the water pump and compressor may start operation for preventing water in the water pipe from
freezing.
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8. User environment (Simplified setting for operation pattern)

This heat pump unit is operated to top up hot water according to the target hot water amount set at each time zone.
By selecting the operation pattern for the typical business type which is similar to your actual usage pattern of hot water,

you can set the operation pattern easily.

Setting method
(1) [@ Menu] = [® Administrator password (Service password "9999"] = [@ Administrator settings] = [(5) User environment]

And then select the business model, and tap on the [®User Environment acknowledge] screen

(1 TOP screen (2) Menu screen (1) (2) Menu screen (2)
[Canteen ﬁ Menu
PHIO:O 1M e Initial settings Contact conpany

Heating Aeministrator settings }ﬂ\ Check of R/C setting

Hit
_‘C')‘_ q Installation settings \? Select the lanzuace
o RAC function settings

+5°C/IFF ToC/E0%
Select the item.

Service & maintenance

Tap the panel for chanze Select the item

(3) Administrator password input (4) Administrator settings (1) (4) Administrator settings (2)

# dmir- 3 tr
Input passun-d Ensble/Disable setting Uszer Envirorment
Irput the aduinistrator password.

o Night tariff setting Chanze administrator password
IE' HP Unit eslaction Dperation lane setting
RiC dise lar setting Upper limit setting of HY teme
@ Step size of HY temp Open tank information
Hext I Back. I [Pre\riclusl I Hext ” Back. I
Treut 4 digit nunker & tap [Get] [ﬂj

Salect the iten. Select the item

Factory default: "0000"
Service password "9999" is also

acceptable.
(8 User environment (1) (8 User environment (2) (® User environment acknowledge
|lzp~ Frw Fanmen— |lzp~ Frw Fanmen—
Cara homa / Haspital Restaurant 1
Canteen / Cafeteria User setting 1
Hotel lser setting 2
Busiress hotel

Sparts Club / Gym

) Hext | Back | ) Pmuiuusl Back | Bact |
Salect satting Salect satting

By selecting the business type whose By selecting user setting 1 or 2, you When tapping [Yes], the operation pattern
operation pattern is similar to yours, can save or load your operation is overwritten by the selected one.
pattern. For more detail please see the Refer to followings for details

the operation pattern can be set easily. t .
instruction manual.

(2) To edit the operation pattern set by [User environment], please edit it by following procedure.
Push the |Schedule setting] switch on the panel = [Setting of weekly operation pattern].

Target water level for the business model

. Default Care home/ | Canteen/ Business | Sports Club/| Sports  [HW temperature
Time . . Restaurant Hotel
value hospital cafeteria hotel gym Club/gym | (common)
22:00 100% 60% 60% 60% 40% 40% 40% 40% 65°C
0:00 100% 100% 100% 100% 100% 100% 100% 100% 75°C
4:00 100% 100% 100% 100% 100% 100% 100% 100% 65°C
8:00 30% 80% 80% 80% 80% 40% 100% 100% 65°C
10:00 30% 50% 60% 80% 70% 40% 80% 80% 65°C
13:00 30% 30% 40% 60% 60% 100% 60% 60% 65°C
16:00 30% 30% 20% 40% 50% 100% 40% 40% 65°C
k 19:00 30% 30% 20% 30% 40% 40% 30% 30% 65°C )
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9. R/C function settings

[TOP screen] = [Menu] = [R/C function settings]

(D TOP screen (2 Menu screen (1) (2) Menu screen (2)
Carteen ﬂ Heru
PHICO1Med) 2%ty Initial settings Cortact company

Heatinz Hi Ldministrator settings Check of R/C setting

_6_ ‘ Installation settings Select the languaze
ety

T RIC function settings

O/ 7C/a0 Service & maintenance \\?
Nest I Back | Previous I Back I
Tar the panel for change. Select the iten Select the item.
(3 Service password input () R/C setting menu (3 Main/sub of R/C

Main/Bub of RE —<5)
External irput @
hutorestart @

Back.
Bact
Tneut 4 digit rumber & tae [et] [ﬂ] Select the item Select settine [L]

The service password is "9999".
(Unable to change)

(6 External input @ Auto-restart m'lformation \

What is the Auto-restart?
This is the function to restart

the unit automatically under the

same operating state as that be-

fore power failure, when power

Back Back is recovered, by memorizing the
Select settine Select settine

operating state before power failure.

When several heat pump unit is connected, If power failure occurs during operation In case that the setting of [Auto-
with this function, the range to apply the restart] is [Valid], even though
external input can be set. [Valid]: It returns to the state before the power failure occurs, the unit
the power failure, soon after can restart automatically after
[Individual]: This is applied only to the HP power recovery. power recovery.
unit received the input signal
[All units]: This is applied to all HP units [Invalid]: It pauses after power recovery @actory default: [Valid] /

connected in the system.

ﬁnformation \

Regarding the following settings for daily use, please refer to the user's manual.
« Initial settings
Clock setting, Date and Time display, Contrast, Backlight, Controller sound, Priority setting and Summer time.
* Schedule setting
Setting of weekly schedule (HW), Setting of weekly schedule (Heating), Setting of day off, Setting of day off and Setting
of peak-cut.
* Administrator settings
Enable/Disable setting, Step size of HW temp, R/C display setting, HW unit selection, User environment, Change adminis-

\ trator password, Operation lamp setting, Open tank information, Application setting and Cancel weekly timer (HW). /

- 131 -



‘22 e HM-T-419

10. Service & maintenance

[TOP screen] = [Menu] = [Service & Maintenance]

(D TOP screen (2) Menu screen (1) (2) Menu screen (2)
Carrteen ﬁ Meru Menu
MO0 & VECRCRCR

Initial settings Cortact company 4‘\”
Heatirz HY Administrator settings Check of R/C setting ?

_O_ q Installation settings Select the lanzuage
M i R/C function settings

+5CAFF HCE0%
Tap the panel for chanze. Select the iten Select the item

Service & naintenance

(3 Service password input @ Service & maintenance (1) (@ Service & maintenance (2)

Mo Digelay of unit Zij Byztem oH::j)
Hext zervice date @ Operation data
Errar display 4@)

Sawe HP lnit se‘ttiné@
Gpecial settings

Hesct I Back Prevlcusl Back I
Back

Ireut 4 dizit nunber & tap [at] Salect the iten. Select the iten
The service password is "9999". Move to the screen of a selected menu.
(Unable to change)
(® Heat pump unit address (6 Next service date @ Service message
0 Next service date
W wnit fo. JHPAU rene llzaga time 1vearOnonth
7 I m |_] Hext check 172020
03 SECCEFGH d i 4 Lonpary MITEUBIEH
29 / / 20 Phire Na.  000-DO0-0000
011
o ) () |
013 TS 1 |l
‘ Cancel ” Set ” Back I
[Previcus“ Naxt “ Back ] P e
bet the date here
When 8 or more units are connected, If next service date is entered, messages
the 8th and the subsequent units are are displayed at the every Run/Pause of
displayed on the next page. operation on the service month. )
If the button is tapped,
messages are not displayed.
Error display Error display ‘ Maintenance code history ‘
:
Error history HP unit  |Error Tine HP' unit |Eode
Vi - 01/01/2015 54 010 Ei 01/01/2015 210 {003 [TE]
pintetancelcodepniEton 01/01/2015 £9 {011 E 01/01/2015 Pi 210|008 Hog
01/01/2015% 59 008 E 01/01/2015 209|007 w7
01/01/201% 59 10049 E 01/01/2015 209 (004 Hoe
01/01/2015% 54 008 E 01/01/2015 209|005 o5
01/01/2015 5a 007 E 01/01/2015 209 (002 o4
01/01/2015 5o 004 E 01/01/2015 209 1003 Ho3
N Back | I Previous ]I Hext ] Back ] lPrewous ” Nesxt ” Back ]
Move to the screen of a selected menu. Date and time of error occurrence, Date and time of maintenance code
HP unit address and Error code are occurrence, HP unit address and
displayed. maintenance code are displayed.
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10. Service & maintenance (Continue)

@) Delete history acknowledge

(9 Save HP Unit setting

=1
Butonatic saving D)
Transfer the savad data @

Save setting

Back |

If ves, tap [Yes]

Back

Select the iten.

Information

The remote control can save the cumulative
operation hours of the components for water and
refrigerant circuit memorized in the heat pump unit
as backup. If the PCB of the heat pump unit has
malfunction, the data saved in R/C can be written in
the new PCB of the heat pump unit with the

[Transfer the saved data] function.

When tapping YES, history is
deleted.

[Saving HP unit setting]

The data of all heat pump units connected is saved in the R/C.

[Automatic saving]

The time to save the data of the heat pump units automatically can be set.
At the set time, the data are saved everyday. (* Factory default: 24:00)

[Transfer the saved data]

The data saved in the R/C is transferred to the heat pump unit.
In case of several heat pump units, the data can be transferred individually.

Save HP Unit setting acknowledge

() Automatic saving

(@ Select heat pump unit

ct heat “Lmp unit

Do vou wart to save the settirgs?

Back |

If ves, tap [resl

savirg au‘tnrrra‘tlcallsl at the zet tine.

Hivee - @EH

Cancel

Back

Tap A¥to set tine. and tap [Set]

001
l [alels] lRDDHOl l [el0)zs l 003
l 004 l 005 l [8l8s] l 007
Het Back

Select the number of heat punps

When tapping [Yes|, the setting of the
heat pump unit connected is saved.

(13 Transfer the saved data acknowledge

Appru\te tha transfer n{ saved data ta RALY

Back |

If wes, tap [res]

(15 Touch panel calibration

|k panel =zl

Back |

Adjust the position if the display and the

If Yes. tap [Rtart]

touch position are unmatched.

After setting the time and tapping[Set],

the time to save automatically can be set. the unit to be sent the saved data can be selected.

When tapping [Yes|, the following

data is transferred to the heat pump

unit selected.

» Hot water set temperature

» Cumulative operation hours of
compressor

» Cumulative operation hours of
water pump

* HP 7-segment PO1, P78, P79 data

* CW FV1 compensation value

* Upper limit of HW temperature

[CPU reset]

The microcomputer of the heat pump
unit connected is reset.

(Like a state of recovery after power
fail)

[Restore default settings]

The settings of the R/C and the HP
unit connected are restored to the
factory settings.

[Touch panel calibration]
Adjust the position if the display and
the touch position are unmatched.

If several heat pump units are connected,

Special setting

CPU reset

Restore default settings

Touch panel calikration

=

Back |

Move to the screen of a selected menu.

Select the iten

System OFF

Al mmecteu HF un|ts will stop
Is it ckay to sto

e

Back

When tapping [Yes], all HP Units connected are stopped.
With this, anti-freezing operation cannot work

If wes. tap [Yes]

as well.
If leaving the hot water supply system for long
period, be sure to drain off.
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3.3 Setting and operation modes for unvented cylinder and configuration of

master-slave units

(1) Introduction
With the sealed master-slave connection, a heat pump water heater is set as the master unit for a unvented type hot water
cylinder, and up to 3 heat pump water heaters are connected as slave units to the master unit. Where two or more heat
pump water heaters can be connected as master units to a hot water storage cylinder, each master heat pump water heater
starts or stops independently depending on the hot water storage temperature, set by remote control. With the master-slave
connection, however, the master unit controls collectively the start and stop of its slave units. In this case, project design,
installation and maintanance is simplified compared to the case where two or more master units are connected to a single hot
water storage cylinder. It is in fact sufficient for the hot water temperature sensors to be connected to the master unit only.

(2) System diagram

ke

=
@
o
©
=
o
©
@
o

®

Pressure reducing valve

Stop valve, CHFV5
Insulation
for unvented cylinders
for water pipings

@

Expansion vessel

®

HW temperature sensors

Unvented cylinders

P

Air purge valve
®
Relief valve

Terminal
block

26A

(@ Reverse return

WFVS, 10m or 20m

@
Wiring kit

20A

,— — — =< Power Source of heater

@
3-way valve, CWFV3

(Outdoor piping)

Anti-freezing heater (10W/m)

ST Q@

Wiring kit
for CNFV3, 10m or 20m

(5C)

Air purge valve

ESA30(Slave)




(3) Component list
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(Locally procured)

Part name Model General description
(D |Heat pump water heater ESA30EH2-25 For outdoor air temperature -25°C
@ E:;?e(;tfoc;?éf;:ft; heat pump water RC-QI1EH2 For setting hot water amount and setting hot water temperature.
nvented cylinder efer to the specifications of unvented cylinder mentioned on
®U d cylind _ Ref he specificati f d cylind ioned
(Locally procured) *page77.
20 I\{ITH'}? 1? . For connecting heat pump water heater with unvented cylinder
@ Wiring kit for unvented cylinder (20m en%tr of wire) | Connect to the water temperature sensor of unvented cylinder
(Option part) MTH-Q2E +Connect to the 3-way valve for switching to anti-freezing circuit
(10m length of wire) | and control it
Connecting pipe size=32A
Setting pressure is to be set lower than 500kPa at the inlet of the
® Pressure reducing valve _ heat pump water heater and lower than the design pressure of the
(Locally procured ) cylinders. Also please be considered that the head difference of the
heat pump water heater and the cylinders and the tolerance of the
relief valve (especially lower side)
® Hot water temperature sensor MTH-Q3E Mounting or pasting on the unvented cylinder for detecting hot water
(Option part) temperature in the cylinder. 1.25m length x 9
@ |3-way valve, CWFV3 (Option part) MTH-Q4E 15:(()):;1 xltchmg to anti-freezing circuit (wiring length 0.7m, AC200V,
Stop valve of hot water sunpl If the multiple heat pump water heaters are connected, it is necessary
CV&})FVS (Option part) PPy, MTH-Q5E to use at the hot water supply line. (wiring length 0.7m, AC200V,
50mA)
20 ]\;ITH{}?6fE . MTH-QIE or —Q2E has only one set of relay wiring for CWFV3
(9) |Wiring kit for CWFV3 ( mMe_l{lﬁ_Qc;Ewne) (MTH-QA4E). For the master-slave connection, provide an MTH-
(10m length of wire) QO6E or MTH-Q7E for each slave unit.
nti-freezing water heater en outdoor air temperature becomes below , be sure to nstal
Anti-freezi h _ Wh d i b below 0°C, b install

this heater on the water pipe (10W/m)

Air purge valve
(Locally procured)

For purging the air in the hot water system which is generated during
heating up the water in the unit or is mixed in the system when
feeding water. Each valve is required for each cylinder.

Relief valve (Locally procured)

For preventing from increasing pressure in the system during heating
up the water.

Working pressure is to be set lower than 500kPa at the inlet of the
heat pump water heater and lower than the design pressure of the
cylinders. Also please be considered that the head difference of the
heat pump water heater and the cylinders and the tolerance of the
relief valve

Insulation (Locally procured)

Heat resistance = 120°C

-chr the cylinder shell: 50mm or thicker glass wool whose density is 16kg/
m’.

+For the cylinder end plate: 50mm or thicker glass wool whose density is
24kg/m’.

'F(gr the water piping: 30mm or thicker glass wool whose density is 48kg/

Expansion vessel (Locally procured)

(@ [Recerse return (Locally procured)

When two more master units are connected to a tank, employ the
reverse return circuit at the water supply side, in order to reduce
the difference in pressure losses among respective heat source unit
systems.

Terminal block (Locally procured)
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(4) Address setting

PCB .
SW4-7, SW4-8 | SW settings.

SWI, 2 Set the heat pump water heater No. by the combination of

* Rotary switches SW1 and SW2 only are not used for the address No. setting.

Address setting method

@A remote control is necessary for the master unit. Up to 16 units of remote control can be

connected at the maximum.
@Up to 3 slave units can be connected.

®SW1 and SW2 need to be set in the same way for master and slave units in the same

system. Take care not to duplicate the No. with other systems.
@Set SW1 and SW2 as —

SW1 SW2
0 0
0 5
1 0 Either one of listed at left. No. other
1 5 combination is allowed.
2 0 In order to use all addresses available,
2 5 master unit address can start from 00.
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SWi1 Sw2

N
SRS

10 111

R

SW4-7 SW4-8

®It is necessary to use SW4-7 and SW4-8 for the setting of slave units. For master unit, set SW4-7: OFF and SW4-8: OFF.

When there are 8 units for 3 systems (3 master units, 1 slave unit, 1 slave unit and 3 slave units)

Hot water|  Heat

Caution

Address Nos. of slave units are the
master unit address No. +1 to +3.
When setting the address No. for
master unit, take care not to duplicate

duplication. (Error display: E-31)

supply | source SWi1 Sw2 SW4-7 SW4-8 Network address
system | water heater
Master 0 0 |o|=|= OFF | 00 it with those of other systems.
A You cannot operate if there is a
Slave 1 0 0 ON OFF 01 \
Master| [ 1 0 [oFF OFF | 10 \
Same combination B
musht be ;Jsed on Slave 1 1 0 ON OFF 11
each system. Master unit must
Master| [ 2 0 |OFF OFF | 20 be OFF.
Slave 1 2 0 ON OFF 21
C
Slave 2 2 0 OFF ON 22
Set slave units as shown
Slave 3 2 0 ON ON 23 in the following list.

This list shows an example. Address Nos. of slave units on the network are the master unit address No. +1 to + 3.

‘When the address Nos. of slave unit exceed 31, however, it is set starting from 00 onward

When using continued address Nos., take care not to duplicate the address No. of master unit on the hot water supply system B with those of slave units on the hot

water supply system A.

This is all for the address setting for master and slave units.

SW4-7 SW4-8
Master OFF OFF
Slave 1 ON OFF
Slave 2 OFF ON
Slave 3 ON ON




Example of address setting for multiple unit connection
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Hot water cylinder (D

Cylinder T Twater pipe Water pipe Water pipe Water pipe
temperature 1 (Water supply, (Water supply, (Water supply, (Water supply,
sensor wire 1 | hot water outlet) hot water outlet) Master-slave hot water outlet) hot water outlet)
Water level 1 communication wire

sensor wire |

Water heater
(Master unit)
SW1, Sw2: 00
SW4-7: OFF
SW4-8: OFF
AddressNo.00

Water heater
(Slave unit 1)

SW1, SW2: 00
SW4-7: ON
SW4-8: OFF
AddressNo.01

* XY is not connected to the slave unit,

Water heater
(Slave unit 2)

SW1, SW2: 00
SW4-7: OFF
SW4-8: ON
AddressNo.02

Water heater
(Slave unit 3)

SW1, SW2: 00
SW4-7: ON
SW4-8: ON
AddressNo.03

b

Yhur EE/RLE  REEE

—_—d

Touch panel type
Hot water supply remote control

Hot water cylinder @

Hot water cylinder @

Cylinder
temperature
Sensor wire
Water level
sensor wire

Water pipe
(Water supply,

Water pipe
(Water supply,
hot water outlet)

1
1
: hot water outlet)
1
1

Water heater

(Master unit)
SW1, Sw2: 10
SW4-7: OFF
SW4-8: OFF
AddressNo.10

Water heater

(Slave unit 1)
SW1, Sw2: 10
SW4-7: ON
SW4-8: OFF
AddressNo.11

Cylinder
temperature
Sensor wire
Water level
sensor wire

Water pipe Wae}tGerrpsiEgpl
(Water supply, et let)

1
1
I | hot water outlet)
1
1
1

Water heater
(Slave unit 1)
SW1, SW2: 20
SW4-7: ON
SW4-8: OFF
AddressNo.21

Water heater
(Master unit)
SW1, SW2: 10
SW4-7: OFF
SW4-8: OFF
AddressNo.20

Note) Be careful not to duplicate the address in each unit.
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3.4 Design guidelines for CO. heat pump water heater in top up operation mode for

heating applications
(1) Introduction
Example and feasibility study of CO: heat pump water heater for low temperature or unvented floor heating calculations

based on the following conditions:

» Max. floor heating load
= Max floor heating panel load + Heat loss from piping = 45 kW

* Floor heating system (including piping system) with temperature conditions under max. load of 35°C at 64.5 L/min for the
supply flow 25°C for the return flow

Since the range of hot water temperatures available from CO: heat pump water heater is from 60°C to 90°C, the hot water at
35°C required for the supply flow of floor heating is produced by mixing hot water stored in the cylinder 60°C (in the figure)

with the low temperature hot water at 25°C of the return flow from the floor heating panel.

Mixing valve
Bupn  Eom
.6L/min 18.4L/min 64.5L/min
—> 35C
T —Dd Heat loss
T 6.2 L/min on piping
_|§( (35°C) -
Anti-freezing circuit A
(Anti-legionella specification) __|
[ Fl Max. floor
heoa‘i{ng> heating load
CO: heat pump water heater panel ﬁ;;?‘fggg'aﬂon
30kW x 2 units
Gas cooler 60°C 4+
—_ No.2 sensorm - /
(1) 46.1L/min (25C) R
Heat loss
@ 7 on piping
/ ' - 25C
/ 25C 18.4L/min Girculation -
Flow regulating valve ‘Water pump 24.6L/min pump Max. floor heating load

... 45 kW

(2) Water quality criteria

Makeup water and primary water shall be within the range of water quality criteria mentioned below.
If water quality is outside this range, there is the possibility of scaling and corrosion to be foaming.

Item unit Tolerated value Risk
Cyclic water | Make up water Corrosion Scale-forming
pH at 25°C u.pH 7.0-8.0 7.0-8.0 v \4
Electric conductivity (20°C) mS/m <27 =27 v v
Electric conductivity (25°C) mS/m =30 =30
2 | Chloride ion mgCl-/L =30 =30 v
2 Sulphate ion mgSO2/L =30 =30 v
g Acid consumption (pH4,8) mgCaCO,/L =50 =50 4
g Sulphate ion +Acid consumption =0.5 =0.5 4
@ | Total Hardness mgCaCO,/L <70 =70 v
Calcium Hardness mgCaCO,/L =50 =50 4
Tonic Silica mgSiO,/L =20 =20 4
Residual Chlorine mgCl/L =0.1 =0.3 v
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(3) Water piping connection

The distance between heat pump water heater and hot water storage unit should be as shorter as possible from a view point
of energy saving. Please decide the pipe size and length in order for pipe resistance to be lower than allowable external
head (at the maximun flow volume) of heat pump water heater as shown below.
(i) Allowable external head
Allowable external head: SmAq (49kPa) at 17 L/min (Maximum flow volume)

(ii) Pressure loss of the pipe, joint and option part

(D Pressure loss of pipe
Typical pressure loss is shown in following table. Please select the size of hot water supply pipe and return pipe be

referring following table

Nominal diameter Flo(\]):] /\I;)ilnu)me Rough indication of pipe friction resistance per unit length
20A 20 0.1mAq (1kPa)/m
25A 40 0.1mAq (1kPa)/m
32A 80 0.1mAq (1kPa)/m
40A 120 0.15mAq (1.5kPa)/m
S0A 160 0.06mAq (0.6kPa)/m
65A 160 0.02mAq (0.2kPa)/m

(2) Rough indication about the equivalent pipe length corresponding to the pressure loss of joints.

. . Equivalent pipe length (m)
Nominal diameter - -

Elbow Gate valve | Check valve (Swing type) Y-type strainer * 15A=DN15=15mm=1/2in
20A 0.75 0.15 1.6 2.18 20A=DN20=20mm=3/4in
25A 0.9 0.18 2.0 3.00 25A=DN25=25mm=1in
32A 1.2 0.24 2.5 4.62 32A=DN32=32mm=1-1/4in
40A 1.5 0.30 3.1 547 40A=DN40=40mm=1-1/2in
S0A 2.1 0.39 4.0 8.00 50A=DN50=50mm=2in
65A 2.4 0.48 4.6 11.50 65A=DN65=65mm=2-1/2in

(3) Pressure loss of option part
3-way valve, CWFV3 1 0.9mAq (9.2kPa) at 17 L/min
Stop valve of hot water supply, CWFV5 :0.04mAq (0.35kPa) at 17 L/min

(4) Determination of the number of heat pump water heaters
Heating capacity of the heat pump water heater is more necessary than the maximum floor heating load (including heat loss

from piping).
Heating capacity necessary for heat pump water heater[kW] = Max. floor heating load [kW]

= Max. floor heating load is 45kW, outdoor temperature is —10°C and heating capacity of a heat pump water heater is
28.5kW under this condition. (water temperature ;outlet 65°C/feed 5°C)

Correction coefficient is 0.90 at relative humidity 78% and heating capacity after correction is 25.65 kW. As a result, two

heat pumps are necessary.

So please be careful at the time of selection of heat pump water heater number. (Please inquire for details.)
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(5) Operation control of CO2 heat pump water heater (Detection of reach and un-reach temperature)

For continuous loads, such as for under floor heating, it is necessary to provide a specific control, which starts operation
when No. 1 sensor attached to the cylinder detects the state of un-reached temperature, and stops operation when No. 2
sensor detects the state of reached temperature. This is to protect the compressor avoiding the compressor to frequently

starts and stops. (See following figure.)

Setting method: This is done by setting P78 on the 7-segment display of CO: heat pump water heater control. (Ref:
Engineering data in English, [(i) In case that 1 set of S00L cylinder is installed] page 100)

= Because the minimum hot water storing sensor is 20% according to the following table, when a pair of sensors are used ( P78
=80).

CO: heat pump water heater operation control

The table below shows the No. temperature sensors and their position on the cylinder.

Operation start |

Hot water storing operation
starts if this sensor detects

Heat souce
the un-reach state.

unit operation

Heat souce
unit stop Y

No.2 sensor No.1 sensor
Reach detection Un-reach detection
The temperature stratification

moves up and down between
No.1 and No.2 sensors.

Operation stop |

Hot water storing operation
starts if this sensor detects
the reach state.

No.2 sensor
(1)

Total number of sensors installed
Sensor No. 2 pcs. 3 pcs. 4 pcs. 5 pces. 6 pcs. 7 pcs. 8 pcs. 9 pcs.
Tht-1 20% 20% 20% 20% 10% 20% 10% 10%
Tht-2 100% 60% 50% 40% 30% 30% 20% 20%
Tht-3 100% 75% 60% 40% 40% 30% 30%
Tht-4 100% 80% 60% 50% 50% 40%
Tht-5 100% 70% 65% 60% 50%
Tht-6 100% 80% 70% 60%
Tht-7 100% 80% 70%
Tht-8 100% 80%
Tht-9 100%

(6) Determination of hot water storage cylinder capacity
(a) Volume of water necessary to operate for 30 minutes continuously

In order to protect the compressor, it is necessary to enough provide the volume of water (Section (1) in the figure) so that
it takes more than 30 minutes from the start of operation upon the detection of the state of un-reached by No. 1 sensor till
No. 2 sensor detects the state of reached value. In this case, it is assumed as safety margin that the load from the under

floor heating panel is 0 kW and the heat source unit is in operation.

= When CO: heat pump water heater is operated for 30 minutes under no load with the rate of flow to the cylinder at
24.6 L/min (sum of two units with heating capacity of 30 kW, entry water temperature at 25°C, supply hot water
temperature at 60°C), the volume of water required between No. 1 sensor and No. 2 sensor is:

24.6L/min x 30min = 738L 60°C
24.6L/min
r—=-==q
1
1
. 4-- H
F====3
=== =1Floor
Fm---d heating
F----d panel
1
CO:2 heat pump ° F = === 0kW
water heater Gas cooler ic} S
30kW x 2 units 1
1
=
/ I
25°C

24.6L/min
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(b) Quantity of heat to be retained always in the cylinder
It is always necessary for the cylinder to retain enough heat that can cover the following energy requirements:
(i) Quantity of heat energy that can be supplied to the load for 10 minutes, till the discharge hot water temperature
stabilizes after start up operation of heat pump water heater.
(i1) Quantity of heat energy that can be supplied to the load during the defrost operation (20 minutes normally)
From (i) and (ii) above, for safety margin, the volume of water, required equivalent to the quantity of heat that can meet

the maximum load for 20 minutes, is definded above No. 1 sensor (Section (2) in the figure).

= Flow rate of hot water at 60°C necessary at the maximum load of floor heating is 18.4 L/min.

Volume of water in the cylinder which is necessary to meet the load for 20 minutes, is: 18.4L/min x 20min = 368L

Mixing valve

60°C
— 35°C -
A N |
§'< (357C)
@
No.1
=
sensor Floor
heating
A panel
CO:2 heat pump Gas cooler No.2
water heater — sensor =V
i 46.1L/mi
defrost operation min l (25°C)
[ Q>
7 18.4L/min (2:5 c Jati Max. floor
Flow regulating valve Water pump p::::)a fon - heating load 45kW

(7) Storage cylinder capable of maintaining the temperature stratification
The cylinder needs to have the hot water storing capacity determined in the section [3] and the characteristics that can

maintain the thermal stratification in the state that CO2 heat pump water heater is operating under the maximum load of
floor heating.

= The cylinder needs to have the characteristics which can maintain the temperature stratification (layer of hot water at
60°C ) in the cylinder when the hot water at 60°C from CO. heat pump water heater is stored in the cylinder at the
rate of 6.2 L/min (=24.6 L/min - 18.4 L/min) and the water at 25°C is returned at the rate of 18.4 L/min from the floor
heating to the cylinder, and the water at 25°C is returned at the rate of 24.6 L/min from the cylinder to CO: heat pump
water heater.

(See the figure in the section “[0] Introduction™.)

(8) Calculation of the amount of energy saving per year
Please be aware that if the return water temperature rises, i.e. during part load or intermediate season, there is a higher

possibility that it might enter the unit, causing either a drop in capacity or COP. (Especially when return temperature are
higher than +35°C)

When calculating the yearly estimated energy saving, it is necessary to check the return water temperature on a wide range
of load conditions.

- 141 -



3.5 External input and output

(1) External input terminal specifications
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Name Usage (Y Factory default) Specifications Remarks
When CNSI1 is opened, it makes all

CNS1 | All system stop input (3 Short) system stopped. Anti-freezing water
operation is also canceled.

When CNS2 is opened, demand

CNS2 | Demand input (3 Short) input is available. Set the demand
% with SW4-5 and SW4-6.

CNS3 | Snow prevention fan control input (¥ Open) | No voltage Set it to master and slave units

External input — contact individually.

CNGI | Start operation input (¢ Open) (DCI12V) When CNGl is shorted, the unit starts
operation. After operation, when CNG2
is shorted, the unit is paused. (In this
case, even if CNGl is opened again,

CNG2 | Pause operation input (% Open) the unit does not become paused). In
reverse, after CNG?2 is shorted, even if
CNG?2 is opened again, the unit does
not start operation.

CNH | Operation output Op@ration _signa! is also output
during antifreezing operation.

External output | CNY | Error output DC(112 (Xn (Xl)t put -
CNZ1 Set with 7-seement control (*1 % 0: Operation output
CNZ2 -segment control (*1) S 1: Error output
(*1) 0: Operation output, 1: Error output, 2: Compressor On output, 3: Fan On output, 4: Dry-up water output,

5: Water pump (DCWP) operation command output, 6: Anti-freezing water circuit output,

7: Defrost operation output, 8: Output of operation to top up, (9: Output of operation to keep warm)
10: Anti-freezing operation output, 11: Anti-freezing heater output, (12: Overflow output),

13: Auto-backup operation output, 14: Remote control On output, 15: Hot water amount output

16: Heating operation output (for space heating)

Also AC200V external output ( page 141 )

() for open tank only

heater

13v
hd

Control PCB on :
the heat pump water |

RED(RD) ~1

4 points unit relay

WHITE[NH)

WHITE[NH)
WHITE[NH)
WHITE[NH)

o-
®+
ﬁ
g-J
3

(TOP VIEW)

0L

-~

+
'
|
’ ‘

4 points unit relay
(Ex. Omron G6D-F4B )
Rated voltage: 12VDC
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(2) Control of CO2 heat pump water heater operation by external input and output
(a) Outline
- This chapter explains how to control Start< Stop operation of CO, heat pump water heater from the user’s control panel.
When controlling the unit via the control panel and external input, however, the temperature detection in the cylinder
using the temperature sensors can be disabled.
(b) Fundamental concept and precaution
-+ CO2 heat pump water heater controls Start < Stop operation by judging the stored amount of hot water based on the
temperatures detected by the cylinder temperature sensors.
When controlling operations with external inputs, however the detection using the cylinder temperature sensors can be
disabled and, control is by commands made from the control panel.
- Since the hot water temperature of CO2 heat pump water heater cannot be set on the control panel, it is necessary
remote control (RC-Q1EH2).
- Since the operation command to CO: heat pump water heater gives the first priority to the “last tap on the button”, it is
necessary to adjust at site such that the hot water supply remote control will not be operated by anything other than the
hot water temperatures. It is necessary also to disable the auto-restart function from the remote control.

- Take care not to set repeat starts and stops of operation frequently in order to protect CO: heat pump water heater’s

Compressor.

Once the CO2 heat pump water heater has been paused, do not restart operation for at least 30 minutes.

It is necessary also to design the system such that once the CO: heat pump water heater has been started, operation will

be continued for at least 30 minutes.

- Design the system such that the feed water temperature to CO2 heat pump water heater is no higher than 62°C and that

the range of variation in the feed water temperature will be within +10°C in any 10 minutes interval.

Temperature

A Feed water
temperature change

A< +1(}P

T 4
1 2 <+10°C L
IA
<-10Cc Y=+ .

10 minutes

10 minutes_1_ 10 minutes

Time

(c) Specifications of external input
- It is necessary to use CNG1 and CNG?2 on the control PCB installed in the CO; heat pump water heater.

CNGl ... Operation is input when this is short-circuited. Level input. Operation, however, will not stop even if the
circuit is put to open after it was short-circuited.

CNGQG?2 ... Pause is input when this is short-circuited. Level input. Operation, however, will be left in the state of
pause even if the circuit is put to open after it was short-circuited.

* Each input is judged at the rising edge of level input.

* It is prohibited to input signals at CNG1 and CNG2 simultaneously. If this is attempted, the pause takes the priority.

When changing from the operation input to the pause input, open CNG1 once and then short-circuit CNG2.
* External inputs to CNG1 and CNG2 become valid approx. 1 minute after the power source is turned on to CO:

heat pump water heater.

* Confirm that the code Nos. of 7-segment indicator are as shown at right. * P28 is 3 and P29 is 4.

<Terminology>

* Pause = There is no hot water operation to fill up, but the antifreeze operation is conducted with the water pump
even if the compressor is stopped.

* System full-stop = Even the anti-freezing operation is disabled. * This is prohibited, therefore, to use in the

operation control with external input.
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Table: External inputs/outputs

Name Purpose (Factory default) Specification Caution
System full-stop input Stopped when open.
CNS1(Green) (Factory default: Shorted) Anti-freezing operation is also cancelled.
- Non-voltage
External CNS2(Red) Derate input contact Input when open.
input (Factory default: Shorted) (DC 12 V) Set demand ratio with SW4-5, 4-6.
Snow protection fan control input . . . .
CNS3(Brown) (Factory default: Shorted) Set with main and sub devices respectively.
. This is output even during anti-freezing
CNH(Blue) Operation output .
DC 12V operation.
External CNY (White) Error output output -
output (10 mA)
CNZ1, CNZ2 (7-segment setting *1) (Provide Molex: 5557-2R or 5556T at site.)
(Red) (Black) & &= : :

(*1) 0: Operation output, 1: Error output, 2: Compressor ON output, 3: Fan ON output, 4: Drought output
5: Water pump (DCWP) command output, 6: CWFV3 bypass output, 7: Defrost operation output,
8: Hot water operation to fill up output, 9: Heat retention operation output, 10: Anti-freezing operation output,
11: Anti-freezing heater output, 12: Water overflow output, 13: Auto backup operation output,
14: Remote control ON output, 15:Hot water amount output, 16:Heating operation output (for space heating)

« Operation commands = ON If non-voltage outputs are available from the control PCB
« Pause commands = OFF procured at site, it is not necessary to provide relays at site.

CNG2 (White)
1<]
Not use
2

CNG1(Blue)

—:I ;\ ; Operation|input

Control panel procured Relay procured at site .
at site. (Normally-open contact / Control PCB in Q-ton

Fig. Control PCB in COz heat (ACorDCoutput)  relay)

pump water heater

Connectors connecting to CnG1
and CnG2 are attached to the
control box. 3pcs.
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(d) Other setting (Mandatory)

* Turn the DIP switch : SW5-6 to ON

*Set 7-segment: P01 at “0”. Since the cylinder temperature information to the hot water supply is deprived, oPE-32 is displayed
always on the PCB of hot water supply unit. This is normal.

*Setting of hot water supply remote control: After turning on the power source, set the master remote control and the date/time.
To enable controls from the control panel procured at site, “disable” the power interruption backup. Do not use also the pause
setting for the schedule. Just set the water storage temperature using the remote control.
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3.6 Guideline for indoor installation of CO2 heat pump water heater

CO: heat pump water heater uses a natural refrigerant, CO2 (carbon dioxide). Although CO. refrigerant itself is not toxic, a
higher concentration of CO: refrigerant causes various adverse influences on human body if it is inhaled. Also to consider, the

outdoor unit produces condensation water that needs to be drained properly.

When the outdoor unit is installed indoors, such as in a machinery room or in an occupied space, it is necessary to take the

following safety measures into consideration, in accordance with EN 378.

One or more appropriate measures (alternative provisions) might be required - a gas detection device in conjunction with
* Ventilation (natural / mechanical)
* Safety shut off valves

* Safety alarm

Points for indoor installation
* Provide emergency measures against leakage of CO: gas.
 The room must be ventilated sufficiently, and CO. heat pump water heater must not be exposed to exhaust air flow from
other equipment.
 Condensation water to be drained properly.
(1) Mechanical ventilation as a safety measurement to protect from refrigerant leakage

Please ensure that the following minimum mechanical ventilation air flow (m’/h) is respected, based on the indoor type of

installation of the CO» heat pump water heater.
(D Machinery room
A machinery room is an enclosed room or space, sealed from public areas and not accessible to the public, which is
intended to contain components of the refrigerating system.
Air from machinery rooms shall be vented outdoors using mechanical ventilation in case of a release of refrigerant due
to leaks of components.
The minimum mechanical ventilation air flow shall be
V=0.014xm?3x3600

where
V  is the mechanical ventilation air flow m’/h;
m  is the mass of refrigerant charge (kg) in the refrigerating system with the largest charge, any part of which is
located in the machinery room.
For Q-ton, it is 8.5kg;
0.014 is a conversion factor with units of m*/s-kg

V=0.014x8.5%3=0.0583[m’/s]=209.9[m*/h|

2/3
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(2) Occupied space
An occupied space is a space in a building which is bounded by walls, floors and ceilings and which is occupied by
persons for a significant period.
Where the CO> heat pump water heater is in or the piping passes through an occupied space having a volume of such
size that the total charge exceeds the allowable charge specified in EN 378-1:2016, C.3, then the alternative provisions
in EN 378-3:2016 Clause 6 may be applied to ensure safety.

The minimum mechanical ventilation air flow shall be

10
V= ReL
where
\% is the mechanical ventilation air flow in m3/h;
10 is the expected maximum leak rate, in kg/h

RCL is the Refrigerant concentration limit in kg/m’. For Q-ton, it is 0.072(kg/m’).

_ 10 ,
V= o75 ~1389(m'/h]
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(2) Indoor ventilation capability and safety

Since the unit is a CO- heat pump water heater, cold air is released from the top fan when hot water is produced. If there is
neither other heat source nor room ventilation, dewing or freezing could occur in the room, which could cause problems to
other equipment.

= There is actually a report that the fuel pipe of boiler was frozen in a boiler room.
Set the ventilation capacity estimating this cooling capacity to be 20 kW/unit.

Where there is no other heat source and outdoor air is introduced, the maximum ventilation capacity is required to be max. 260
m¥/min for each COz heat pump water heater. (This is the blow air capacity which is stated in the specifications.) It should be

noted that the blow air capacity of CO: heat pump water heater varies roughly as follows depending on atmospheric temperatures.

Atmospheric temperature: 16°C or lower = 260 m*/min
25°C or lower = 30 — 260 m*/min
25°C or higher = 30 m’/min or less

When the atmospheric temperature is higher than 25°C, the blow air capacity is lowered to reduce the refrigerant

pressure. (This is same as the heating operation of air-conditioner in the summer season.

Control installed in CO: heat pump water heater controls the fan motor so as to detect the atmospheric temperature
and adjust it to provide necessary air blow capacity. Take care not to blow unusually strong wind to CO2 heat pump

water heater from external equipment.

Blow capacity of cold wind
from the top could vary
depending on atmospheric
temperatures.

If unusually strong wind is
blown to CO2 heat pump
water heater, it could cause a
depraved capacity or
abnormal stop.
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(3) Drain water disposal

Drain water is released from the piping of CO- heat pump water heater, accumulator vessel or other.
» Dewing water from the outdoor unit’s heat exchanger and piping in summer
* In winter, drain water is released from frozen water during the defrost operation in addition to the above.

*The melting water and drain water are released from the drain outlet on the base.

* Where the unit is installed indoors, the drain water should be collected by drain pan (locally procured)

to dispose properly.

Collective drain pan (locally procured)

HA05950

[Condition of dewing water in summer]
» Where drain water causes any problem even at an outdoor installation, use a collective drain pan or other containing
means.

» Where drain water may freeze, provide an anti-freezing means such as a heater.

Summary of safety design requirements

(1) Secure the following indoor installation space to protect against a leakage of refrigerant.
Floor space of 191 m” or more and space volume of 287 m’ for each CO> heat pump water heater

(2) Unless the above space is available, provide a ventilation with a capacity of 31 m*/min or more for each CO- heat
pump water heater.

(3) Monitor the CO> concentration with an alarm type detector, which should be installed not higher than 0.3 m above
the floor.

(4) CO, heat pump water heater needs a cooling capacity of 20 kW/unit and sufficient ventilation during the hot water
supply operation. Take care not to blow the ventilated air to CO- heat pump water heater.

(5) Dispose drain water released from CO- heat pump water heater properly.
Water is released also from the drain ports located near the hot water and water supply outlets. Same care must be

taken to this water.
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4. SERVICING

4.1 General description of servicing

(1) Test run

(a) Kinds of test run (Definition of terms)
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Operation mode after

the installation was done without
observing installation limitation.

+ Judging the stability of the
supply hot water temperature by
operating the compressor and
water pump at a certain speed.

- Above operation ends after 30
minutes have elapsed at the
minimum, but if the stability of
the supply hot water temperature
cannot be judged, it operates for
120 minutes at the maximum.

+ After the end of operation, correct
the opening of flow regulator.

of following methods

SW5-1 on the PCB of

Terms Starting method Ending method test run Complement

1. Water pump test run At Run or Pause, start

test run with one of
. following procedures . <Action at water pump

- Operation of the water pump only (D Start operation from @) .Sw1tch OFF the DIP test run>
[Water pump test run] ~ |SWitch SW5-2 on the Return to the status |y o pump: Operated at
function of the R/C ~ |PCB of the heat pump | (Run or Pause) before| 36y,

- Operation for purging air in the  |3) Switch ON the DIP | Water heater starting test run Flow regulator (CWDV1):

water circuit switch SW5-2 on the (2) Pause operation by Fully open

PCB of the heat pump  [pushing the
water heater switch of R/C

2. Primary setting of operation  |Despite Run or Pause, ite the "ori

+ Corresponding to the case that start operation with one  {(T) Switch OFF the DIP Despite the "primary

setting of operation" does

the heat pump water Pause not end (In case of ending
(D Start operation from  |peater pump condition (D — @), it )
[Primary setting of . moves to normal operation

. . (2) Pause operation by * If the supply hot water

operation] function of R/ ; .
C pushing the Pause temperature is not stable,

switch of R/C Itis possible to correct the
(2) Switch ON the DIP  |(3) Send pause opening of flow regulator
switch SW5-1 on the operation command by Pause by implementing [Primary
PCB of the heat pump  |the external input ieltzl_ng of O_It’)‘l?rattlof:] Sgaln

- is possible to sta

water heater @) After 120 minutes [PrimaI;y setting of

have .el?psed. . Pause operation] from operating

(l;())rmb e stop by time- status.

uj

gfnﬁﬁlgperatwn Pause Move to normal operation
(3) Start operation to top |(® After the end of Itis possible to check

up, to warm up or to fill

test run, start normal

Operation to top up

that [Primary setting of
operation] is unfinished,

Egnmthg}lg tléera]:ir(l)rrlllary ogﬁg?rtllon without or to fill up interrupted or completed
g otop pausing with Mente PC
3. Normal operation (Test run)  |(D Start operation (D Pause operation by Even if the operation starts
. Collec‘t the operation da?a by by pushing [Manual pushing the Pause by pushing
operating normal operation. operation to fill up] switch of R/C switch, when the hot water
switch on R/C (2) Hot water amount amount in the cylinder is
reaches the target hot Standby more than the target hot
water amount water amount, it cannot
- be operated.( the message
) End operation to fill of "It is in operation by
up standby" is displayed)
Standby In this case, collect the

operation data by pushing
[Manual operation to fill
up] switch.

Note 1) [Water pump test run] and [Primary setting of operation] can be started with the R/C or the PCB of the heat pump water heater,
and can be end with both the R/C and the PCB of the heat pump water heater (Ex. To start with the R/C and to end with the PCB
of heat pump water heater is also available.)

Note 2) [Water pump test run] and [Primary setting of operation] can be set from the master heat pump water heater only.

Note 3) If the [Primary setting of operation] is not completed, it can not go to [Normal operation]

Note 4) During the [Primary setting of operation], no adjustment of the valve opening is done.

Note 5) [Normal operation (fill up)] is forcibly stopped by time up after 10 hours have elapsed.
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(b) Test run procedure
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a. After completion of installation work, check water can be supplied to the hot water supply system and turn the power ON.
After setting the [Date] and the [Time] , the following TOP screen (Screen 1-1) is displayed on the R/C.

* At this time, The mode of operation is [Pause]

After servicing , according to this test run procedure, implement [Water pump test run] and [Primary setting of operation] as well.
Furthermore, check no error is existing on the R/C setting of [Date] and/or [Time]

If wrong setting of [Date] and/or [Time] is done, it may cause to charge higher tariff than anticipated by the customer

because the night tariff is not applied.

b. Implement water pump test run

Check the heat pump unit is in Pause mode and switch ON the SW5-2 on the PCB of the heat pump unit.

* Please check the message of "It makes a pause by switch Run/Pause" displayed on the display section of the TOP

screen of R/C (Screen 1-1)

Water pump test run can also be done with R/C. Implement [Water pump test run] according to the following procedure.
Check the message [In Pause mode] (screen 1-1) = [Menu] = [Installation setting] = [Input service password (9999)] =

[Test run] (screen 1-2) = Water pump test run] (screen 1-3)

Screen 1-1

Canteen BE[ Center |
PHIOOIMNed) PRIl _p [T ] .
Prive> setcing of gperation

Heating H

1O By

+5C/AFF IHT/E%

vans punp tESTt Fun

Comressor He fived u[ik:)m
_f

Screen 1-3 Screen 2-1
HBCDEFRHIJKLNNOPOR
St PNt - 21:39(Tue)
ST

% Hil an,

Mhen taPpIng [Starel, w95t run st es
By pushing [hiPause] button, veter puie

Tap the panel for change Select the item . Back

By pushing [nff =
Backl
Tar the panel for chanae

‘During pause, the message "It makes a pause by switch Run/Pause" is displayed on the TOP screen.

c. When starting water pump test run, the message of " In water pump check operation" is displayed on the TOP screen (Screen 2-1)

At this time, purge air by operating the water pump.

* Air purge valve of heat pump unit (refer to the Figure 1 mentioned below.)

* Open the relief valve and drain valves of cylinder and secondary side of hot water supply system, and check the
water drawn off continuously. (If gurgling sound can be heard, purging air is not completed.)
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Air purge valve

* At water pump test run, only this valve should be opened.

Drain valve

* When draining the heat pump unit, open this valve

together with air purge valve.

Figure 1. Figure removed rear panel and right side panel
of the heat pump water heater
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d. After the end of water pump test run, switch OFF the SW5-2 on the PCB of the heat pump water heater
and stop operation of water pump test run.

Screen 3-1
If stopping this operation with R/C, push switch at the TOP screen (Screen 3-1).

e. Please start [Primary setting of operation]
[Primary setting of operation] can be done by switching ON the SW5-1 on the o o/ -
PCB of the heat pump water heater. m— e

If starting this operation with R/C, it can be done according to the following procedure.
[Menu] = [Installation setting] = [Input service password (9999)] = [Test run] (Screen 4-1) = [Primary setting of operation] (Screen 4-2)

Screen 4-1 Screen 4-2

o f i
i v e i o petaion

Stare

Menu
[ |

Pring> setting of gperation ﬂr

vatey punp test Fun Q

C

(omressor Hz fised oreration

NE
&

Tap [=tart] nakes v nary Opeeatlon Start
Afee 120 minutes, or b touching <On/Pa
user butTon, The Frimary oPersTich Ends

Select the item Back

f. When the heat pump water heater starts operation of [Primary setting of operation], the message of "In Primary oper-

i

ation" is displayed on the TOP screen (Screen 5-1).
When the operation is completed, the heat pump water heater pauses and the message to "In Primary operation" is disappeared.
After ending [Primary setting of operation], please switch OFF the SW5-1 on the PCB of the heat pump water heater.

Screen 5-1

Caution 2 HACTEFGHLIKLRNOPOR

21 38T gl Mo

After the end of operation, even if the current hot water amount is less than the set hot water amount,

the operation to top up can not start, because the heat pump water heater is in "Pause mode".

However, the water pump may start operation for preventing the water in the
water pipe from freezing.

If [Primary setting of operation] is not done, the anti-freezing operation cannot start during "Pause".
(for preventing from breakdown of water pump due to a shortage of water)

If it is in danger of freezing water in the water pipe or when keep the system for long period without any operation,
be sure to drawn off the water from the hot water supply system and turn the power OFF.

After completion of [Primary setting of operation], "2" is displayed at [Primary setting operation status] of Mente PC data

If this operation is not executed, "0" is displayed. If this operation is interrupted, "1" is displayed.

| Primary setting of operation | | 2 | |

* They are displayed on the [RAMDATA INDOOR] sheet
Note : The operation status of [Primary setting of operation] can also be checked with 7-segement display P30 as follows.

Not executed: P30-00
Interrupted:  P30-01
Completed:  P30-02
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g. After completion of [Primary setting of operation], make setting of the operation pattern with R/C according to the
hot water supply load to meet customer’s requirement and start operation with switch (Screen 3-1).

- Screen 6-1
HACTEFGHLIKLRNOPOR

If the hot water amount in the cylinder is more than the target hot water amount, the 02w

unit does not start operation.
In this case, the message of " It is in operation by standby" is displayed on
the TOP screen of R/C (Screen 6-1)

When the massage of " It is in operation by standby", please start operation to fill up by pushing  Ter the penel a- chanss.
[Manual operation to fill up] switch. (Screen 6-2)

When the heat pump water heater starts operation, the message of " In operation to fill up" is displayed
(Screen 6-3).

Screen 6-2

If the hot water amount is 100%, the operation to fill up does not start operation.

Ay

Please ask the customer to use hot water to be at most 90% of hot water amount with mutual consent. - et e |

Fill up operation is forcibly stopped by time up after 10 hours have elapsed.

h. Check the operation status of the heat pump water heater with Mente PC and check
each function is working properly.

Check following 2 points

* Protection control of compressor is activated or not.
 Check the controllability of hot water temperature by changing the setting tempera-

ture of hot water to 2 kinds of set points (ex. 65°C and 80°C) with R/C. Screen 6-3
Furthermore, please check no problem such as leak and etc on the hot water supply e

system according to the inspection report of CO2 heat pump water heater. leeee of W avar
T

HY e, 53
)

If implementing the manual operation to fill up, please stop the operation by pushing

Run/Pause| switch. Tar the panel 4o chanse.

Furthermore check the message of " It is in operation by standby" is displayed on the TOP screen of R/C.
If the message of " It makes a Pause by switch Run/Pause" is displayed, the operation to fill up does not

Henu

be implemented. Please be careful.
(In such case, please start operation by pushing switch.)

i. After end of the test run, please clean up the strainers in the hot water supply system.
After cleaning the strainers, please implement [Water pump test run] and purge air again according to
the item a-c of working procedure mentioned above, and check no leak.
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(2) Method to purge CO:- refrigerant

(a) Turn the power ON at the state that SW5-7 on the PCB of the heat pump water heater is switched ON.
With this procedure, operation is prohibited and EEVG1, EEVHI1 and EEVH2 become fully opened.

(b) Turn the power OFF for safety.

(c) A joint (Reducer) to install on the service valve is included in the accessories. When performing the airtight test or
vacuuming, finish the connection form of the joint according to purposes.

Reducer

(d) Open the service valve little by little and purge the CO2 refrigerant
(Note) If purging CO2 refrigerant instantly, a lot of refrigerant oil may be purged together with the CO2 refrigerant like dry ice.
Accordingly be sure to purge it little by little.
And then, since CO2 is 1.5 times as heavy as the air, do not purge it at a place such as manhole where CO2 may stay.
(e) After purging almost of all amount of refrigerant charged in the heat pump water heater, attach a gauge manifold and
purge the residual refrigerant merged into the refrigerant oil by using evacuation pump.
(f) After completion of purging work, switch OFF the SW5-7 on the PCB of the heat pump water heater.

(3) Method of air tightness test

(a) Please use nitrogen (N2) gas for air tightness test with preparing new N2 gas bomb.

(Note) There are 2 kinds of N2 gas bombs. One of them has 19MPa inner pressure and the other has 15MPa inner pressure.
Please use 2 bombs of 15MPa inner pressure one, which is containing 7m?® N gas, for this air tightness test.

(b) Turn the power ON at the state that SW5-7 on the PCB of the heat pump water heater is switched ON.
With this procedure, operation is prohibited and EEVG1, EEVHI and EEVH2 becomes fully opened.

(c) Switch ON the SW5-8 on the PCB of the heat pump water heater.
With this procedure, only the EEVG1 becomes fully closed. (It makes the high pressure side separated from the
low pressure side)

(d) Turn the power OFF for safety.

(e) Connect the new N2 gas bomb to the service valves of both high pressure side and low pressure side with charging hoses
through a gauge manifold.

(f) Firstly implement air tightness test for only the high pressure side. Increase to 8.5MPa slowly and keep for 10 minutes.
And then increase to 14MPa more slowly and keep for 10 minute and check no pressure drop.

(g) After that implement air tightness test for the low pressure side with keeping high pressure side as it is.
Increase to 8.5MPa slowly and keep 10 minutes and check no pressure drop.

(h) Purge N: gas by opening the gauge manifold little by little.

(1) After completion of purging work, switch OFF the SW5-7 and SW5-8 on the PCB of the heat pump water heater.

(4) Method of charging refrigerant

(a) Turn the power ON at the state that SW5-7 on the PCB of the heat pump water heater is switched ON.
With this procedure, operation is prohibited and EEVG1, EEVHI1 and EEVH2 becomes fully opened.

(b) Turn the power OFF for safety.

(c) A joint (Reducer) to install on the service valve is included in the accessories. When performing the airtight test or
vacuuming, finish the connection form of the joint according to purposes.

Reducer
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[Caution] The cautionary note for evacuation is same as that for R410A.

‘22 e HM-T-419

[Evacuation] Implement evacuation sufficiently for removing moisture in the refrigeration circuit.

* If the content percentage of moisture is high, it may cause clogging of EEVs and/or capillary tubes

* Turn the power ON after switching ON the SW5-7 and open EEVs fully.

<Work flow>
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s E § Please keep on operating the o No pressure increase of
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—| Check the degee of vacuum |

Charge refrigerant

If the vacuum gauge shows pressure increase, it could have any moisture remaining or leaks

in the refrigerant circuit. Please find leak point and after rectification, evacuate again.

(d) Charge refrigerant through the service valve of high pressure side. (Charging amount is 8.5kg. Normally it takes several

minutes to complete charging

[Caution] Be sure to use the CO: refrigerant with 99.99% of purity and to use the siphon type bomb.
[Reason] Because of charging refrigerant at liquid stage, the siphon type bomb shall be used.

And then it shall be charged through the service valve of high pressure side in order to avoid liquid flooding.

(Do not heat the refrigerant bomb higher than 40C .)
(e) After charging refrigerant, shut the service valve and disconnect the gauge manifold.

[Caution] For your safety, remove the gauge manifold and check the pressure with Mente PC at the test run after charging

refrigerant.
(f) Tighten the cap of service valve securely.

[Caution] Tightening torque of cap is 13Nem. On the other hand the service valve should be opened/closed manually.

(g) After completion of charging work, switch OFF the SW5-7 on the PCB of the heat pump water heater.

(5) Draining
(a) Turn the power OFF.

(b) Close the gate valve for the heat pump water heater. (Gate valve shall be equipped on site)

(c) Open the service panel of heat pump water heater and open the drain valve (lower side) and air purge valve (upper side)

located in the heat pump water heater.

(d) After draining off, close the drain valve and air purge valve.

(6) Charging water to the unvented cylinder
(a) Check the power turned OFF.

(b) Check the drain valve and air purge valve closed.
(c) Open the gate valve for the heat pump water heater. (Water flow into the heat pump water heater)
(d) Open the air purge valve located in the heat pump water heater and check water comes out continuously.

(e) For the purpose of cleaning the cylinder, before the [Water pump test run], please drain off the water from the cylinder by

opening the drain valve at the bottom of the cylinder and charge water to the cylinder again.

(f) After turning the power ON, implement the [Water pump test run]

(g) Open the drain valve again and check water is drawn off continuously.
(Note) In case of unvented cylinder, please check air purge twice, due to the feature of unvented cylinder.

(h) After completion of air purge, stop the [Water pump test run]
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4.2 Error code list
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Remote

LED on heat pump water heater -
control pump 7 siesgrlr;ent Contents of inspection
Error code Green Red play
) ) Power line anomaly
No display Keep flashing Stay off Normal -
No display
El Keep flashing Stay off Normal Communication error between remote control and heat pump water heater
E10 Keep flashing Stay off Normal Excessive connected number of heat pump water heaters to the remote control
. . Duplicated address No. of heat pump water heater
E31 Keep flashing I-time flash E3l Address setting error of heat pump water heater
E32 Keep flashing 1-time flash E32 Open phase on power source
Reverse phase on power source
E36 Keep flashing 1-time flash E36-1 Discharge pipe temperature anomaly (Tho-D1)
1-time flash E37-1 Heat exchanger temperature sensor 1 fault (Tho-R1)
2-time flash E37-2 Heat exchanger temperature sensor 2 fault (Tho-R2)
3-time flash E37-3 Heat exchanger temperature sensor 3 fault (Tho-R3)
. 4-time flash E37-4 Heat exchanger temperature sensor 4 fault (Tho-R4)
E37 Keep flashing - -
S-time flash E37-5 Fault of inlet water temperature sensor 1 on gas cooler (Tho-W1)
6-time flash E37-6 Fault of outlet water temperature sensor 2 on gas cooler (Tho-W2)
. E37-7 Fault of inlet gas temperature sensor 1 on gas cooler (Tho-G1)
Keep flashing
E37-9 Fault of outlet gas temperature sensor 3 on gas cooler (Tho-G3)
E38 Keep flashing 1-time flash E38 Outdoor air temperature sensor fault (Tho-A)
. 1-time flash E39-1 Discharge pipe temperature sensor fault (Tho-D1)
E39 Keep flashing - - - - -
3-time flash E39-3 Fault of inlet temperature sensor 1 on intermediate receiver (Tho-M1)
E40 Keep flashing 1-time flash E40 High pressure anomaly (HP switch 63H1-1 activated)
E41 Keep flashing 1-time flash E41-1 Power transistor overheat (for CM1) (5 times within 60 minutes)
E42 Keep flashing 1-time flash E42-1 Current cut (for CM1)
. . Communication error between inverter PCB and control PCB (CM1)
E45 Keep flashing I-time flash E45-1 High pressure anomaly (HP switch 63H1-1 activated)
. 1-time flash E48-1 Outdoor fan motor 1 anomaly (FMol)
E48 Keep flashing -
2-time flash E48-2 Outdoor fan motor 2 anomaly (FMo2)
E49 Keep flashing 1-time flash E49-1 Low pressure anomaly (LP sensor PSL1 activated)
E50 Keep flashing 1-time flash E50 Flow volume anomaly in heating operation
E51 Keep flashing 1-time flash E51-1 Power transistor 1 overheat (for CM1) (15 minutes continuously)
1-time flash E52-1 Fault of hot water temperature sensor 1 on unvented cylinder (Tht-1)
2-time flash E52-2 Fault of hot water temperature sensor 2 on unvented cylinder (Tht-2)
3-time flash E52-3 Fault of hot water temperature sensor 3 on unvented cylinder (Tht-3)
4-time flash E52-4 Fault of hot water temperature sensor 4 on unvented cylinder (Tht-4)
E52 Keep flashing S-time flash E52-5 Fault of hot water temperature sensor 5 on unvented cylinder (Tht-5)
6-time flash E52-6 Fault of hot water temperature sensor 6 on unvented cylinder (Tht-6)
E52-7 Fault of hot water temperature sensor 7 on unvented cylinder (Tht-7)
Keep flashing E52-8 Fault of hot water temperature sensor 8 on unvented cylinder (Tht-8)
E52-9 Fault of hot water temperature sensor 9 on unvented cylinder (Tht-9)
. 1-time flash E53-1 Suction pipe temperature sensor 1 fault (Tho-S1)
E53 Keep flashing - — —
3-time flash E53-3 Injection inlet temperature sensor 1 fault (Tho-inj1)
|-time flash ES4-1 Disconnection of low pressure sensor 1(PSL)
Anomalous output of low pressure sensor 1
Es4 Keep flashing 2-time flash E54-2 Disconnection of high pressure sensor 1(PSH)
Anomalous output of high pressure sensor 1
3-time flash E543 Disconnection of 1ntemedlate pressure sensor 1(PSM)
Anomalous output of intermediate pressure sensor 1
E55 Keep flashing 1-time flash E55-1 Under-dome temperature sensor 1 fault (Tho-C1)
E56 Keep flashing 1-time flash E56-1 Power transistor temperature sensor 1 fault (Tho-P1)
E58 Keep flashing 1-time flash E58-1 Compressor anomaly by loss of synchronism (CM1)
E59 Keep flashing 1-time flash E59-1 Compressor start-up failure (CM1)
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Remote LED on heat source water heater | 7_segment ) .
control displa Content of inspection
Error code Green Red play
E60 Keep flashing 1-time flash E60-1 Rotor position detection failure (CM1)
1-time flash E61-1 Communications error between the master unit and slave unit 1
E61 Keep flashing 2-time flash E61-2 Communications error between the master unit and slave unit 2
3-time flash E61-3 Communications error between the master unit and slave unit 3
E63 Keep flashing 1-time flash E63 Emergency stop , AF anomaly (set at adding active filter)
. . Water pump anomaly (no operation)
Eo4 Keep flashing 1-time flash E64

Water pump anomaly (excessive operation)

E89 Keep flashing 1-time flash E&9 Communication error between control PCB and CPU

No hot water

comes out (1) Keep flashing Stay off Normally See troubleshooting (Page 192)
No hot water Keep flashing Stay off Normally See troubleshooting (Page 193)
comes out (2)
No hot water . .
comes out (3) Keep flashing Stay off Normally See troubleshooting (Page 194)
Anomalous
sound and Keep flashing Stay off Normally See troubleshooting (Page 195)
vibration (1)
Anomalous
sound and Keep flashing Stay off Normally See troubleshooting (Page 196)

vibration (2)
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Maintenance code
Maintenance code is the signal to prompt service and maintenance, not to show anomaly.
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7-segment Remote control
display display
No. No.

Item

Remark

Compressor operation hours

oPE-1

M1

<In case that SW6-8 is OFF>

When the cumulative operation hours of compressor
has elapsed 5,000hr since the last maintenance, and it is
between 4,900hr and 5,100hr.

<In case that SW6-8 is ON>

When the cumulative operation hours of compressor
has elapsed 2,000hr since the last maintenance, and it is
between 1,900hr and 2,100hr.

oPE-2

M2

<In case that SW6-8 is OFF>

When the cumulative operation hours of compressor has
elapsed 10,000hr since the last maintenance.

<In case that SW6-8 is ON>

When the cumulative operation hours of compressor has
elapsed 5,000hr since the last maintenance

oPE-3

M3

When the cumulative operation hours of compressor has
elapsed 30,000hr since the last maintenance.

Synchronizing with the timing of alarming
malfunction by the simple remote monitoring
equipment

Water pump operation hours

When the cumulative operation hours of water pump

oPE-11 Ml11 has elapsed 5,000hr since the last maintenance, and it is
between 4,900hr and 5,100hr.
Synchronizing with the timing of alarming
When the cumulative operation hours of water pump has [ malfunction by the simple remote monitoring
oPE-12 MI2 . . .
elapsed 10,000hr since the last maintenance. equipment
oPE-13 MI3 When the cumulative operation hours of water pump has
elapsed 20,000hr since the last maintenance.
Setting error
oPE-20 M20 Setting error for type of cylinder Check setting of SW3-3 is OFF for sealed cylinder
oPE-21 M21 Setting error of heat pump water heater model Kept SW4-1, -2, -3, -4 "OFF" (Factory default)
Error information
oPE-30 M30 Detection of AF error But E63 is not displayed
oPE-32 M32 Detection of drying up water It is always displayed at test run
oPE-33 M33 Detection of disconnection of cylinder water temperature sensor
oPE-34 M34 Detection of suspension of water supply
oPE-35 M35 Detection of water pump error
oPE-36 M36 Detection of excessive water flow during heating mode Check the local equipment and adjust the water flow rate.
oPE-40 M40 - Message of [disconnection of cylinder temperature sensor]

Hot water temperature sensor on the cylinder (Tht-1 to
Tht-9) may be disconnected.

Characteristics of HW temperature sensor
100
90
80

=
S

=
3

FS
3

w
=3

Resistance (kQ)
g

I

-20 0 20 40 60 80 100
Temperature (°C)

+ Check the connection and the charcteristics of all
hot water temperature sensors on the cylinder and if
there is a problem, connect it securely or replace it.

+ If no problem on sensors, replace control PCB.
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4.3 Troubleshooting
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D

Error code

Remote control: No error code

LED | Green | Red

Content

Heatpump | Keep

water heater| flashing Stay off

Power source anomaly
(Power source to remote control)

J

1.Applicable model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2.Error detection method

3. Condition of error displayed

4. Presumable cause

* Disconnection or short circuit
of remote control wiring
harness

* Remote control anomaly

* Malfunction by noise

* Power PCB anomaly

* Disconnection of wiring
harness

* Control PCB anomaly

Is there no
loose connection of

wiring harness for remote
control?

NO

Is there no
disconnection or short circuit

YES

A

of wiring harness for
remote control?

NO

| Disconnect the wiring harness

Is the voltage
between X and Y terminals

YES

A

of heat pump water heater DCI5V or
higher?

NO

Is the voltage
between (D and @ of CN18V

YES

A

on the control PCB
DCI18V?

YES

NO

A4

N

Correct it.

Replace wiring harness.

Replace remote control.

Replace power PCB.

Replace control PCB.

Note:
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D

~

Error code

Remote control: No display

LED | Green | Red

Content

Heatpump | Keep

water heater| flashing Stay off

No display
on the remote control

1.Applicable model

5.Troubleshooting

All models

(In case of no display on the
remote control)

Diagnosis

Countermeasure

2.Error detection method

3. Condition of error displayed

4.Presumable cause

* Blown fuse

* Noise filter PCB anomaly

* Disconnection of wire
between PCBs

* Power PCB anomaly

» Remote control anomaly

* Disconnection of remote
control wire

* Heat pump unit control PCB
anomaly

No display on the remote
control after the power is
supplied

NO

DCI0V or higher voltage on

v

the connecting terminal of
remote control?

NO

After disconnecting
the remote control, can

YES

DC10V or higher voltage be
detected on the
R/C wiring?

NO

Is the
connecting wire between

YES

N

the remote control and the
heat pump water heater connected
properly?

NO

Is there
DCI5V or higher
voltage between X and Y

YES

v

terminals of heat
pump water heater?

NO

Is the
voltage between
(® and @ of CN18V on the

YES

v

control PCB
DC18V?

NO

YES

\4

Remote control anomaly

Remote control anomaly

Connecting wire disconnection

Replace remote control.

Replace power PCB.

Replace control PCB.

Note:
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D

Error code

Remote control: E1
7-segment display: No display

LED | Green | Red
Heatpump | Keep
water heater| flashing Stay off

C . .
it Communication error between
remote control and heat pump water heater

U

1.Applicable model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2.Error detection method

If the communication between

remote control and heat pump

unit cannot be established

normally for 2 minutes or more

during operation.

(It can be detected only by
remote control.)

3. Condition of error displayed

Same as above

4.Presumable cause

* Anomaly of communication
circuit between remote control
and heat pump water heater

* Noise

Does it return correctly

by resetting power? YES 4
NO
Does the remote
control reset and start YES >
automatically?
NO >

* Check whether the message of "It is in operation by standby" is still
displayed on the remote control, after 3 minutes or more have elapsed.

Malfunction by noise
Check circumference
environment.

Remote control anomaly
—Replace remote control.
(Heat pump water heater is
normal.)

Replace control PCB
or replace remote control.

Note: If the heat pump water heater cannot communicate with remote control normally for 180 seconds, the PCB of the heat
pump water heater automatically resets and starts
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D

-

Error code

Remote control: E10

LED | Green | Red

Heatpump | Keep
water heater| flashing

C .
et Excessive No. of heat pump
sy off| water heaters connected to one remote control

J

U

1.Applicable model

5.Troubleshooting

All models

2.Error detection method

pump unit connected to one
remote control are detected.

When more than 17 sets of heat

3. Condition of error displayed

Same as above

4.Presumable cause

* Excessive No. of units are
connected
* Remote control anomaly

YES

Diagnosis Countermeasure
Are more
than 17 sets of heat
pump water heaters connected NO » Remote control anomaly
to one remote —Replace remote control.
control?

\4

Reduce connecting No. of
units to 16 sets or less.

Note:
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@)
Error code LED | Green | Red Content :
Duplicated address No. of heat pump water heater
Remote control: E31 Heatpump| Keep | 1-time :
7-segment display: E31 witerheater| flashing | flash Address setting error of heat pump water heater
U
1.Applicable model 5.Troubleshooting
All models Diagnosis Countermeasure
* Check the operation status
Save the Mente PC data of 30 minutes aér;ld ricf:rd 1t.
before stoppi * Check it occurs soon
come voppine after power ON or during
operation.
I - * Check current status of
- - * Caution connection and address.
Reset the power and start operation again. The addresses are not confirmed
without resetting the power

2.Error detection method

The microcomputer recognizes
Does the same error reccur?

the address No. set on each heat 1S E31 dinlaved? NO > Start test run
pump water heater and checks prayed: Take no action to correct.
whether any duplicated address Because it is judged that
is exsisting in the same system. the power resetting was not
YES done after changing address
v No.
Check the address No. of heat pump water
heaters in the same system.
Are there any
duplicated address No.? YES > Correct the address No.
3. Condition of error displayed
When the duplicated address NO » Replace control PCB of
No. is detected in the same heat pump water heater.*

system
* Before replacement of
PCB, please check any
malfunction on the rotary
switch for address setting.
(We have an experience in
past times that there were
the cases that the rotary
switch was damaged.

4.Presumable cause

* Mistake of setting address on
heat pump water heater

* More than 17 units of heat
pump water heater are
connected.

Note: After correction, reset the power and check no error is displayed.
Addresses are not confirmed without resetting the power.
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Error code

Remote control: E32
7-segment display: E32

LED | Green | Red

Content

Heatpump | Keep | 1-time
water heater| flashing | flash

Open phase of power line

U

1.Applicable model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2.Error detection method

Check the power source voltage
of inlet side of control PCB.
(Check only L3-phase)

3. Condition of error displayed

If the power voltage between
L3 and L1 phases or L3 and L2
phases becomes 0V.

4.Presumable cause

» Power source voltage failure
on primary side
* Control PCB anomaly

Save the Mente PC data of 30 minutes
before stopping

Is the
Primary side of power source voltage

between phases
OK?

YES

Reset the power source and restart

Is E32 displayed?

NO

YES

v

A 4

NO

A\ 4

* Check the operation status
and record it.

* Check it occurs soon
after power ON or during
operation or during
stopping.

(When asking the customer

to make rectification, it is

much easier to explain the
situation with these data.)

Ask the customer to make
rectification

Check it under the operating
conditions 30 minutes
before error occurred as
possible as you can.

Replace control PCB.

Check operation without
any rectifications.

Note:
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Error code

Remote control: E36
7-segment display: E36

LED | Green | Red

Content

water heater| flashing | flash

Heatpump | Keep | 1-time

Discharge pipe
temperature anomaly

)

1.Applicable model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2.Error detection method

If discharge pipe temperature
sensor detects anomalous high
temperature

3. Condition of error displayed

If discharge pipe temperature
sensor detects 135°C or higher
for 2 seconds or compressor
stops 3 times within 100 minutes

4.Presumable cause

« Discharge pipe temperature
sensor anomaly

* Control PCB anomaly

* Leakage of refrigerant

* Lack of air flow volume

* Injection circuit malfunction

» Excessive suction superheat
due to malfunction of EEV
operation.

¢ Oil return line malfunction

Is there any

leak of refrigerant?

NO

Is the

YES

NO

A 4

refrigerant amount charged
properly?

YES

Is the
sensor connector inserte

v

to the connector on control
PCB properly?

YES

Is there any anomaly of

NO

YES

discharge pipe temperature sensor?

NO

the valve of gas injection

A 4

circuit (SVINJ1) activate

YES

Do
EEVHI and EEVH2 activate

NO

NO

v

normally?

YES

Check
if SV-OIL1 is in normal

J¢Refer to “Note”.

NO

v

operation.

YES

Is water circuit normal?

NO

A 4

(Is high pressure normal?)

A 4

YES

A4

Specify the leak point and
rectify it.

Check the refrigerant
amount and charge
additionally.

Check the connector and
wirng harness and rectify
it.

Check the output and
replace the sensor.

Check the coil of solenoid
valve or the sensor and
replace it.

Check the body of EEV
and the coil activation and
the sensor and then replace
it.

Check SV-OIL1 coil and
replace.

Rectify the water circuit.

It might be compressor
failure.

Please correct the data and
ask further investigation to
MTH.

Note: 3 Winding wire resistance 1250Q+10% (20C)

- 166 -



'22 ¢« HM-T-419

D

-

Error code

Remote control: E37

*1

7-segment display: E37-1 to -9

LED | Green | Red Content
Heatpump | Keep )
water heater| flashing

Outdoor heat exchanger sensor (Tho-R1, 2, 3, 4) anomaly
Gas cooler temperature sensor (Tho-G1, 3, Tho-WI, 2) anomaly

x) *1 E37-1to -4: Tho-R1 to -R4, E37-5, -6: Tho-W1, -W2, E37-7, -9: Tho-G1, -G3
*2 According to the kinds of sensors, from 1 to 6-time flash or keep flashing

1.Applicable model

5.Troubleshooting

All models

2.Error detection method

Detection of the anomalously
low temperature (resistance
value) of heat exchanger
temperature sensors and gas
cooler temperature sensors

3. Condition of error displayed

If the sensor detects
anomalously low temperature
for 20 seconds continuously
after power ON.

Or if the sensor detects
anomalously low temperature
for 20 seconds continuously
during normal operation after
2 minutes has elapsed since
compressor ON.

Diagnosis

Countermeasure

Save the Mente PC data of 30 minutes
before stopping

Is the
connector of the anomalous

* Check the operation status
and record it.

* Check it occurs soon
after power ON or during
operation or during
stopping.

* Check sensing value

» Compare the temperature
shown in Mente PC data
to the acutal temperature
measured with
thermometer.

sensor connected NO » Insert the connector
properly? securely
YES
Are
the characteristics N
of sensor OK? NO » Replace the temperature
3 sensor.
YES »

[Temperature-resistance characteristics]

Air heat exchanger temperature sensor (Tho-R1 to -R4)
Gas cooler temperature sensor (Tho-G3 and Tho-W1)

*3 Check several times to prove any poor connection

Replace the control PCB of
heat pump water heater.

Gas cooler temperature sensor (Tho-G1 and Tho-W2)

4.Presumable cause

* Control PCB anomaly

» Broken sensor harness or
the internal wire of sensing
section (Check the molded
section as well.)

 Disconnection of sensor
harness connection
(connector)

Temperature (°C)

100 1300
% 1200
1100
80 1000
a 70 & 900 1
Z 60 = 800 \
o o 700
Q 50 Q
§ \ § 600
2 40 2500 \
& 30 & 400
20 300
200
10 -y 100 -
0 0 ——
20 0 20 40 60 80 100 30 -10 10 30 50 70 90 110 130 150

Temperature (°C)

Note:
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( LED | Oreen | Red}[Content] ytdoor air temperature
?i?golfeﬁ?réﬁrsﬂfa? 38 vt | ashing | Tash. sensor (Tho-A) anomaly
),
1.Applicable model 5.Troubleshooting
All models Diagnosis Countermeasure

* Check the operation status

Save the data 30 minutes before stopping and recprd 1t.

into the Mente PC * Check it occurs soon
after power ON or during
operation or during
stopping.

* Check sensing value

* Compare the temperature
shown in Mente PC data
to the acutal temperature
measured with
thermometer.

2.Error detection method Is the

connector of the anomalous

NO » Insert the connector
Detection of anomalously low sensor connected securely.
. properly? Y.
temperature (resistance) of
outdoor air temperature sensor
(Tho-A)
YES
Are
the characteristics N
NO » Replace the temperature
of sensor OK?
] sensor (Tho-A).
3. Condition of error displayed
YES » Replace the control PCB of
If the sensor detects anomalously heat pump water heater.
low temp for 20 seconds *1 Check several times to prove any poor connection

continuously after power ON.
Or if the sensor detects
anomalously low temp for 20
seconds continuously during
normal operation after 2 minutes
has elapsed since compressor

[Temperature-resistance characteristics]

Outdoor air temperature sensor (Tho-A)

ON.
100
90
80
4.Presumable cause g
< 60
3
* Broken sensor harness or g
the internal wire of sensing 240
section (Check the molded 2 5
section as well.)
! X 20
* Disconnection of sensor
harness connection 10 [
E—
(connector) 0
* Control PCB anomaly 20 0 20 40 60 80 100

Temperature (°C)

Note:
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Error code

Remote control: E39 *1
7-segment display: E39-1, 3

LED | Green | Red

Content

Heatpump | Keep

. *2
water heater| flashing

Intermediate receiver mlet

Discharge pipe temperature sensor (Tho-D1) anomaly

temperature sensor (Tho-M1) anomaly

U *1 E39-1: Tho-D1, E39-3: Tho-M1

*2 E39-1: 1-time flash, E39-3: 3-time flash

1.Applicable model

5.Troubleshooting

All models

2.Error detection method

Detection of anomalously low
temperature (resistance) of
Tho-D1 and/or Tho-M1

3. Condition of error displayed

If the sensor detects
anomalously low temperature
for 20 seconds continuously
after power ON.

Or if the sensor detects
anomalously low temperature
for 20 seconds continuously
during normal operation after
2 minutes has elapsed since
compressor ON.

4.Presumable cause

* Broken sensor harness or
the internal wire of sensing
section (Check the molded
section as well.)

* Disconnection of sensor
harness connection
(connector)

* Control PCB anomaly

Diagnosis

Countermeasure

Save the Mente PC data of 30 minutes
before stopping

Is the

* Check the operation status
and record it.

* Check it occurs soon
after power ON or during
operation or during
stopping.

* Check sensing value

» Compare the temperature
shown in Mente PC data
to the acutal temperature
measured with

*3 Check several times to prove any poor connection

[Temperature-resistance characteristics]

Discharge pipe temperature sensor (Tho-D1)

tor of th | thermometer.
O ey connaetod NO » Insert the connector
properly? securely.
YES
Are
the characteristics »| Repl the t t
of sensor OK? NO » Replace the temperature
3 sensor (Tho-D1 and/or
Tho-M1).
YES » Replace the control PCB of

heat pump water heater.

Intermediate receiver inlet temperature sensor (Tho-M1)

Temperature (°C)

1300 100
1200 9%
1100
1000 80
~ 900 \ 70
g 00 Y € 0
3 700 8 50
g 600 g\
-Z 500 \ Z 40
& 400 & 30
300 2
200
100 S 10 -y
0 = 0
30 -10 10 30 50 70 90 110 130 150 20 0 20 40 60 80 100

Temperature (°C)

Note:
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Error code

Remote control: E40
7-segment display: E40

2 cren | Ree | [Coment] High pressure anomaly
Heatpump | Keep | 1-time .
water heater| flashing | flash (63 H 1 = 1 aCthated)

J

1.Applicable model

5.Troubleshooting

All models

2.Error detection method

When high pressure switch
63H1-1 is activated

3. Condition of error displayed

* High pressure increases to
14MPa or higher.

* 63H1-1 is activated 5 times
within 60 minutes.

* 63H1-1 is activated for
60minutes continuously.

4. Presumable cause

* Short-circuit of air flow at air
heat exchanger/Disturbance
of air flow/Clogging filter/Fan
motor anomaly

* Control PCB anomaly

* Disconnection of high
pressure switch connector

* Breakage of high pressure
switch harness/Disconnection
of connector

* Closed service valves

* High pressure sensor anomaly

* Oil return line malfunction

Diagnosis

Countermeasure

Save the data 30 minutes
before stopping into the

Mente PC

YES

A\ 4

Is 63H1-1 activated at
14MPa or higher?

NO

Is the fuse F2 blown?

NO

Does the
sensing value of high
pressure sensor show 14MPa?
(Is 63H1-1 normal?

Is there loose
Connection of 63H1at the
connector on the PCB
or disconnection of
63H1wire ?

YES

YES

Is 63H1-1normal?
Are the connector and the
wiring harness of
63H1-10K?

NO—»

7-segment : Check C40

(

Does the
unit stop, when th

to 14MPa?

YES

« Is the feed water
100kPa or higher’

* Was air purge done?
+ Does water stoppage occur?

YES
Check

operation.

pressure increases

Is the
feed water OK?

if SV-OIL1 is in normal

Does the refrigerant
circuit get clogged?

¢ high

NO

A 4

* Check the operation status
and record it.

* Check the sensing value
of high pressure when
63H1-1 is activated.

* Check the activated
pressure of high pressure
switch (63H1-1) with
the sensing value of high
pressure sensor.

Check the cause of F2
blown.

Check wiring mistake and
short-circuit of AC200V line.
Especially check wiring
mistake of option parts
CWFV3 and V5.

After checking, replace fuse F2.

High pressure sensor anomaly
is suspected.

After restarting operation, check
the high pressure sensor itself.
(If the high pressure sensor
has anomaly, replace it.)

Connect the connector securely.
Rectify the disconnection of
63H1 wire.

If it is a fault of connector
or disconnection of wiring
harness,

rectify it.

Since the wrong assembling
of high pressure switch is
suspected, check it as well.

Replace control PCB.

* From the viewpoint of safety, pressure cannot be
measured with pressure gauge during operation.
Please check pressure during stopping operation

gre ssure

A 4

NO

X Refer to “Note”.

NO >
YES »
NO >

Check the disruption of feed
water.

Secure a supply of feed
water.

Check SV-OIL1 coil and
replace.

Clear the clog.

[Check items]

Gas cooler, Strainer,
Lack of water,
Clogging of gas cooler

Note: If the same error does not reappear, continue to get data with Mente PC.

¥ Winding wire resistance 1250Q+10% (20C)
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Error code

Remote control: E41 (E51)
7-segment display: E41 (ES1) -1

LED | Green | Red

Content

Heatpump | Keep | 1-time
water heater| flashing | flash

Power transistor overheat

U

1.Applicable model

5.Troubleshooting

All models

2.Error detection method

When anomalously high
temperature is detected

3. Condition of error displayed

Error signal from power
transistor is detected 5 times
within 60minutes. (E41)

Or error signal from power
transistor is detected for 15
minutes continuously (E51)

4.Presumable cause

 Power transistor anomaly

* Power transistor temperature
sensor anomaly

* Anomalous power source to
inverter PCB

Diagnosis

Countermeasure

Save the Mente PC data of 30 minutes
before stopping

Is the

outdoor fan of heat pump
water heater rotating?

| Reset the power source and restart operation

After
restarting operation, does the

NO

NO

same error reappear?

Is the

NO

v

inverter cooling fan
rotating?

Is DC15V
of power source voltage detected

v

at the C19 terminal of
inverter PCB?

| After power OFF

Is the
connection of power
transistor sensor connector OK?

NO

NO

A 4

(Check short circuit and
disconnection of
wiring harness)

Is the
characteristics of power

NO

A 4

transitor temperature sensor
9%

Is the
power transistor
mounted properly?

* See characteristic of sensor
on page 179 for details.

A 4

+ Check the operation status and
record it.

+ Check the power transistor temperature.

* Check the operation of outdoor
fan of heat pump water heater
and the operation of inverter
cooling fan.

Rectify it according to the
troubleshooting procedure of E48.

Restart operation under the
operating conditions 30 minutes
before error occurred as possible
as you can.

Wait and see.
(If possible, collect the operation
data continuously.)

If it does not run despite its
operation range, check the voltage
at connector.

1£220/240V is detected, replace
fan motor.

If 0V is detected, replace control
PCB.

After checking loose connection
of connector or disconnection of
wiring harness, replace inverter
PCB.

Connect the connector of sensor
securely.
Or replace the sensor.

Replace the power transistor
SENSOr.

(Check tightning of screws and NO > Apply the silicon for radiation to
application of silicon the power transistor and mount
for radiation) the power transistor on to the
radiation fin securely.
YES » Replace the power transistor.
A ON
Note: Inverter cooling fan is operated under the condition mentioned at right. OFF
If the same error does not reappear, continue to get data with Mente PC. 81°C 85°C

Power transistor temperature sensor
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2.Error detection method

Detect the anomalous output
current of inverter

with the sensor built in the
power transistor

3. Condition of error displayed

If the error signal (47A or
higher output current of
inverter) is detected 4 times
within 15 minutes.

4.Presumable cause

» Compressor anomaly

* Leak of refrigerant

* Power transistor anomaly

* Anomalous power voltage to
the inverter PCB

* Fan motor anomaly

LED | Green | Red Content
Remote control: E42 Heatpump| Keep | 1-time Current cut
7-segment display:E42 water heater| flashing | flash
U
1.Applicable model 5.Troubleshooting
All models Diagnosis Countermeasure

Save the Mente PC data of 30 minutes
before stopping

Y¢Refer to “Note”

Is the
winding wire resistance and

the meggar check of motor insulation NO
of compressor

OK?

YES

Is the

\ 4

\ 4

fan of heat pump water heater NO

rotating?

YES
v

Reset the power source and restart operation

NO

Does E42 recur?

YES

Is the connection of
cylister cable normal?

A\ 4

NO

(Diconnection,contact
failure & etc...)

YES

* See checking method
on page 194.

Do you .
have an inverter checker

for judging inverter
PCB anomaly?

YES

Is the
checked result of inverter
PCB OK?

YES

NO
l ** As for how to addess the 2nd layer,

Turn the power source OFF and check
the 2nd layer of the control **

Measure Short-circuited

A4

NO-»

please refer to PCB replacement procedure

the resistance of power transistor module
(Does it short circuited?)

Normal

v

\ 4

* Check the operation status
and record it.

* [s anomalous pressure
detected?

* Does the fan motor of
heat pump water heater
run?

Replace compressor.
Replace oil separator
capillary tube,strainer and
SV-OIL1 coil also if
necessary.

Rectify it according to the
troubleshooting procedure
of E48.

Restart operation under

the operating conditions

30 minutes before error
occurred as possible as you
can.

Wait and see.

(ll1f possible, collect
the operation data
continuously.)

Insert the connector
securely.

Replace power transistor.
Replace inverter PCB.

Replace power transistor

Check the short-circuit

of power transistor b

disconnecting the cables of

compressor.

Check the resistance of

P-U, P-V, P-W, N-U, N-V,

N-W and P-N. )

%{See page 194 for details.)
eplace inverter PCB.

Note: Despite the insulation failure of compressor, there is a case of compressor failure. If the same error recurs after replacement of electrical
components, please replace compressor. If the same error does not reappear, continue to get data with Mente PC.
% Winding wire resistance : 0.726Q (20°C ) Motor insulation resistance : Several tens MQ
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LED | Green | Red |[cContent] Communication error

Remote control: E45 Heatpump | Keep | 1-time be'tween inverter PCB and ContrQI PCB
7-segment display: E45-1 waterbeater| flashing | flash | High pressure anomaly (63H1-1 activated)

U

1.Applicable model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2.Error detection method

When the communication
between inverter PCB and
control PCB of heat pump water
heater is not established.

3. Condition of error displayed

Same as above

4.Presumable cause

* Disconnection of signal
wiring harness

* Control PCB anomaly

* Inverter PCB anomaly

* Anonaly of inrush current
suppression resistance

Save the data 30 minutes
before stopping into the
Mente PC

Is the LED 2

on the control PCB NO >
flashing?
Is the LED 1
on the inverter PCB
Is the LED 1 flashing ?
on the inverter PCB NO >
flashing ? YES >
YES
Is the fuse F2 blown?
NO [ Reset the power source and restart
[ Reset the power source and restart |
Does E45 recur ? NO >

63H1 activate at the

pressure 14MPa or YES

Does

the high pressure
sensor (PSH1) show
14MPa?

NO —

Is the
feed water OK?
+ Is the feed water pressure
100kPa or higher?

+ Was air purge done?
* Does water stoppage
occur?

YES

Does the refrigerant
circuit get clogged?

there loose
connection of 63H1at
the connector on the
PCB or disconnection
of 63H1wire 2

YES——»

Go to next page

+ Check the operation status and
record it.

Replace control PCB.

Replace inverter PCB.

Check the cause of F2 blown.
Check wiring mistake and short
circuit of AC200V line.

Especially check wiring mistake of
option parts CWFV3 and V5.
After checking, replace fuse F2.
Restart operation under the
operating conditions of 30 minutes
before error occurred as possible
as you can.

Wait and see.

(If possible, collect the operation
data continuously.)

High pressure sensor anomaly is
suspected.

After restarting operation, check
the high pressure sensor itself.
(If the high pressure sensor has
anomaly, replace it.)

Check the disruption of feed
water.
Secure a supply of feed water.

Clear the clog.

[Check items]

Gas cooler, Strainer,
Lack of water,
Clogging of gas cooler.

Connect the connector
securely.

Rectify the disconnection
of 63H1 wire.

Note: If the same error does not reappear, continue to get data with Mente PC.
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Error code

Remote control: E45
7-segment display: E45-1

Content]  Communication error

LED | Green | Red
Heatpump | Keep | 1-time
water heater| flashing | flash

between inverter PCB and control PCB
High pressure anomaly (63H1-1 activated)

J

1.Applicable model

5.Troubleshooting

All models

2.Error detection method

3. Condition of error displayed

4.Presumable cause

Diagnosis

Countermeasure

From previous page |

Is the connection of wiring

connection of wiring
harness between diode
module and inverter PCB

(Check
after Power OFF)

harness and connector
between inverter PCB
and control PCB

Is the
inrush current

NO——

suppression resistance

YES

DIP switch setting of

NO

inverter PCB correct?%

* See following for

NO

[Setting of DIP switch on inverter PCB]

JSW10-1 OFF JSW11-1 ON
-2 OFF -2 ON
-3 OFF -3 ON
-4 OFF -4 OFF

YES >

Check the disconnection of wiring
harness and loose connection of
connector.

If there is a problem, collect it.
Disconnect the wiring harness
connected to resistance and check
the resistance value between
terminals of resistance.

If the resistance is broken, replace it.
If the resistance is broken, check
the wiring harness between diode
module and inverter PCB as well.

Check the disconnection of wiring
harness and loose connection of
connector.

If there is a problem, correct it.

Correct the setting of DIP switch.

Replace inverter PCB.
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Error code

Remote control: No display *1
7-segment display: E48-1, 2

o
LED | Green | Red Content
. " Heat pump water heater
Heat pump eeps 1,2
watrheaer| flshing | DC fan motor anomaly (1/2)

J

*1 E48-1: FMOI1/ 1 time flashing, E48-2: FMO2/ 2 time flashing

1.Applicable model

5.Troubleshooting and countermeasure (Both fan motors should be inspected regardless of E48-1 and E48-2.)

All models

2.Error detection method

* When fan speed command is
400rpm or lower and over
current status is detected 10
times continuously.

* When actual fan speed is
100rpm or lower for 30
seconds.

3. Condition of error displayed

* When fan speed command is
400rpm or lower and over
current status is detected 10
times continuously.

* When actual fan speed is
100rpm or lower for 30
seconds. (Fan motor is locked)

4.Presumable cause

* Disconnection of wiring or
loose connection of connector

* Fan motor anomaly

* Control PCB anomaly

* Power PCB anomaly

Diagnosis

Countermeasure

Save the Mente PC data of 30 minutes before stopping

X1

Is there
DC325V output on the
fan motor?

NO

Is the power
source fuse on power PCB
burned out?

YES

any scratch on the coating™~YES
of the wiring and/or is it
disconnected?

Replace the fuse

NO——»

Is there
short-circuit on the

fan motor power source
resistance?

X2

YES

\ 4

NO

Does the
fan motor of heat pump
water heater rotate smoothly
when turning it
by hand?

A4

NO

YES

Turn off the unit, disconnect CNFAN1 & CNFAN2 from control
PCB and turn the unit back on again.

,

Is there
DC15V on CN15V-2
on control PCB?

Is CN15V-2
connected on power PCB?

YES

NO—p

Is there

DCI15V output for the NO >
control PCB?
YES
*2 Is there
a short-circuit on the resistance YES >

of the fan motor signal
wiring?

NO

See next page.

Repair wiring.

Replace the power PCB.

Replace the fan motor.

Replace the fan motor.

Replace the power PCB.

Connect CN15V-2 on
power PCB.

Replace the control PCB.

Replace the fan motor.

Note: 31 Measurement item

3 Measurement item

Connector of power source wiring for fan motors (RED-BLACK)

22 Refer to resistance on another table. (Next page)

Between 1-6 pin of CNFAN connector for control PCB

If the same error does not reappear, continue to get data with Mente PC.
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LED | Green | Red Content
Remote cont.rol: No display *1 Heatpump | Keeps 1*12
7-segment display: E48-1, 2 water heater| flashing | 2

Heat pump water heater
DC fan motor anomaly (2/2)

)

*1 E48-1: FMO1/ 1 time flashing, E48-2: FMO2/ 2 time flashing

1. Applicable model

5. Troubleshooting and countermeasure (Both fan motors should be inspected regardless of E48-1 and E48-2.)

All models

2. Error detection method

times continuously.

» When actual fan speed is
100rpm or lower for 30
seconds.

* When fan speed command is
400rpm or lower and over
current status is detected 10

3. Condition of error displayed

X5

the fan speed command

Same as above

ame as the current fan

4. Presumable cause

 Fan motor anomaly
* Control PCB anomaly
* Power PCB anomaly

* Disconnection of wiring or
loose connection of connector

the fan speed command
voltage within the normal

FG signal, “0” or “5V"?

Diagnosis Countermeasure
Turn off the unit, connect CNFAN1 & CNFAN2
on control PCB and turn the unit back on again
NO | Change CNFAN position on control PCB
Do the fan motors run? (CNFANI connect CNFAN2 connector
and CNFAN2 connects on CNFAN1)
Is the faulty fan motor YES®» Replace the control PCB.
running?
NO———| Replace the fan motor.

YES

any anomaly occurred?

A 4

Replace the fan motor.

NO

A 4

Keeping watching

Replace the control PCB.

Note: %4 Speed command voltage 0-7.5 [V]
$5 Checking by Mente PC or 7-segment.
If the same error does not reappear, continue to get data with Mente PC.

Separate table: Fan motor resistance value (Reference value )

Part number for fan motor

Terminal Signal Measurement point 222211?1:]1(5); or
Electric source VM Between 1 pin and 2 pin of power source terminal (GND) Red - Black IMQ and over
Vee Between 1 pin and 2 pin of power source terminal (GND) White - Black 7.7kQ £ 20%
REV Between 2 pin and 2 pin of power source terminal (GND) Orange -Black IMQ and over
VSP Between 3 pin and 2 pin of power source terminal (GND) Yellow - Black 200kQ + 10%
Control FG Between 4 pin and 2 pin of power source terminal (GND) Blue - Black IMQ and over
OVERC Between 5 pin and 2 pin of power source terminal (GND) Green - Black IMQ and over
GND Between 6 pin and 2 pin of power source terminal (GND) Pink - Black 1Q and lower

X Measurement value varies depending on measurement equipment used. This value is to inspect obvious anomaly e.g.
short-circuit, etc., and then it’s not the one to guarantee to judge right and wrong.
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Error code

Remote control: E49
7-segment display: E49-1

LED | Green | Red Content
Heatpump | Keep | 1-time
water heater| flashing | flash

Low pressure anomaly

U

1.Applicable model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2.Error detection method

Detection of anomalously low

pressure

* LP<1.0MPa is detected for 30
seconds continuously

* LP=<0.003MPa is detected for
5 seconds continuously

3. Condition of error displayed

If error signal is detected 5
times within 60 minutes

4.Presumable cause

* Leak of refrigerant
* EEV anomaly

Before
starting operation, is the power
to the heat pump water heater
turned ON?

refrigerant amount adequate?
(If recharging refrigerant after rectification,
check whether the specified
refrigerant amount
was charged.)

NO —»

Is there
any leak of refrigerant?
Is balancing pressure higher or lower
than the pressure of saturated
temperature?*

* In case of 31°C or lower

Reset the power source and restart operation

Is the
connection of low pressure
sensor connector
OK?

low pressure become
altered after starting
operation?

YES —»

Does the
opening of EEVHI, NO
H2 change?

v

Is the EEV coil OK? NO
(Check continuity)

A 4

YES

A\ 4

The refrigerant may

be accumulated in the
accumulator.

After supplying power for
more than 6 hours, restart
operation.

Purge refrigerant and
recharge refrigerant
properly.

Refrigerant is leaking.
Specify the leak point and
after rectifying the leak
point, recharge refrigerant

properly.

Correct the connection.

Check the low pressure
sensor If it has a problem,
replace the sensor.

Check connection

of connectors and
characteristics of sensors of
Th-R1, -R2, -R3 and -R4.

Replace EEV coil.

Clogging of strainer or
anomaly of the EEV body
may cause.

Check them.

If it has a problem, replace
it.

Note:
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| Error code]

7-segment display: E52-1 to -9

Remote control: E52 *1

LED | Green | Red

Content

Heatpump | Keep

k *2
water heater| flashing

Anomaly of hot water temperature sensor for
unvented cylinder (Tht-1 to -9)

\_/ *1 E52-1to-9: Tht-1to -9,

*2 E52-1to -6: 1 to 6-time flash, E52-7 to -9: Keep flashing,

1. Applicable Model

5.Troubleshooting

All models

2. Error detection method

Detection of anomalously low
temperature (resistance) of hot
water temperature sensor for
unvented cylinder

3.Condition of error displayed

If the sensor detects
anomalously low temperature
for 20 seconds continuously
after power ON.

Or if the sensor detects
anomalously low temperature
for 20 seconds continuously
during normal operation after
2 minutes has elapsed since
compressor ON.

4. Presumable cause

* Broken sensor harness or the
internal wire of sensing section

30 minutes before stopping

Is the
connector of the
anomalous sensor

connected NO

properly?

YES

Are
the characteristics

of sensor OK? NO
*3

YES

*3 Check several times to prove any poor connection.

[Temperature-resistance characteristics]

Hot water temperature sensor for unvented cylinder (Tht-1 to -9)

Resistance (kQ)
wn
(=}

Diagnosis Countermeasure
+ Check the operation
Save the Mente PC data of status and record it.

+ Check it occurs soon
after power ON or during
operation or during
stopping.

+ Chech sensing value.

- Compare the temperature
shown in mentePC data
to the acutal temperature
measured with
thermometer.

Insert the connector securely.

Replace the hot water
temperature sensor for
unvented cylinder
(Tht-1to -9).

Replace the control PCB of
heat pump water heater.

(Check the molded section as 40

well) 30
* Disconnection of sensor harness 2

connection (connector)
+ Control PCB anomaly 10 |

0
200 20 40 60 80 100
Temperature (°C)
Note:
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Error code

Remote control: E53 *1

7-segment display: E53-1, -3

LED | Green | Red Content
Heatpump | Keep %9
water heater| flashing

Suction pipe temperature sensor (Tho-S1) anomaly
Injection inlet temperature sensor (Tho-INJ1) anomaly

\_ *1 E53-1: Tho-S1, ES53-3: Tho-INJI
*2 ES53-1: 1-time flash ,

E53-3: 3-time flash

1. Applicable Model

5.Troubleshooting

All models

2. Error detection method

Detection of anomalously low
temperature (resistance) of
temperature sensor (Tho-S1,
Tho-INJ1)

3.Condition of error displayed

If the sensor detects -50°C or
lower temperature for 5 seconds
continuously

4. Presumable cause

* Broken sensor harness or
the internal wire of sensing
section (Check the molded
section as well.)

* Disconnection of sensor
harness connection
(connector)

+ Control PCB anomaly

Diagnosis

Countermeasure

Save the Mente PC data of
30 minutes before stopping

Is the
connector of the
anomalous sensor

connected
properly?

YES

Are
the characteristics

NO

v

of sensor OK?

NO

v

[Temperature-resistance characteristics]

Suction pipe temperature sensor (Tho-S1)
Injection inlet temperature sensor (Tho-INJ1)

100

YES

*3 Check several times to prove any poor connection.

90

80

70

60

50\

40

Resistance (kQ)

30

20

10
—

—]

0
-20 0 20 40 60 80

Temperature (°C)

100

A\ 4

+ Check the operation
status and record it.

+ Check it occurs soon
after power ON or during
operation or during
stopping.

+ Check sensing value

+ Compare the temperature
shown in mentePC data
to the acutal temperature
measured with
thermometer.

Insert the connector securely.

Replace temperature sensor
(Tho-S1, Tho-INJ1).

Replace the control PCB of
heat pump water heater.

Note:
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| Error code]

Remote control: E54 * 1

7-segment display: E54-1, -2, -3

High pressure/Intermediate pressure/
Low pressure sensor anomaly (PSH/PSM/PSL)

LED | Green | Red Content
Heatpump | Keep *
water heater| flashing 2

\_/ *1 E54-1: Low pressure sensor,

*2 E54-1: 1-time flash,

E54-2: High pressure sensor.
E54-2: 2-time flash.

E54-3: Interme
E54-3: 3-time flash

diate pressure sensor

1. Applicable Model

5.Troubleshooting

All models

2. Error detection method

Detection of anomalous
pressure
(resistance) of PSL/PSM/PSH

High pressure 0 - 14MPa
Intermediate pressure 0 - 10MPa
Low pressure 0 - 10MPa

3.Condition of error displayed

If the pressure sensor detects
anomalous output voltage for 20
seconds continuously after turning
power ON.

Or if the pressure sensor detects
anomalous output voltage for

5 seconds continuously within

2 minutes to 2 minutes and 20
seconds after the compressor ON.

4. Presumable cause

* Broken sensor harness

+ Disconnection of sensor
harness connection
(connector)

+ Sensor anomaly

* Control PCB anomaly

+ Bad installation condition

+ Insufficient water volume

* Insufficient refrigerant amount

Diagnosis

Countermeasure

Save the Mente PC data of 30
minutes before stopping

Check the data of 30 minutes
before stopping

Does
anomalous pressure
occur?

NO

of the anomalous sensor to

YES

Is the
Connection of connector

the contol PCB
OK?

YES

Reset the power source and restart operation |

pressure value indicated
on MentePC same as that
measured with pressure

NO

operation

* From the viewpoint of safety, pressure
cannot be measured with pressure gauge
during operation.

Please check pressure during stopping

| Measure the output voltage of sensor

NO —¥|

\ 4

Is the
measured output voltage

of sensor same as that
shown in following
haractenistics?

YES

NO

A 4

[Output characteristics of
high pressure sensor]
(Up to 15MPa)

~45 — — — —

Z

o |

&n

g25|— — |

g

= | |

205

=

© 75 15.0
Pressure (MPa)

Pressure sensor output voltage :

[Output characteristics of intermediate
/low pressure sensor]
(Up to 10MPa)

~45| — = = =

2

2 |

£ 25— — !

g

Z | |

£ 05

5

C o 5.0 10.0
Pressure (MPa)

To measure beween Black-White

A 4

+ Check the operation
status and record it.

+ Check it occurs soon
after power ON or during
operation or during
stopping.

+ Check sensing value.

Insert the connector of
sensor securely and restart
operation.

No anomaly in presurre
sensor & its control.
Suspect other causes
which can cause pressure
anomaly.(L.E, Lack of
supply water, lack of CO:
gas and etc...).

Temporary malfunction by
noise.

If noise source can be
specified, take a measure.

Replace control PCB.

Replace sensor.

Note:
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Error code

Remote control: E55
7-segment display: E55-1

LED | Green Red

Content

Heatpump | Keep | 1-time
water heater| flashing | flash

Under-dome temperature sensor (Tho-C1) anomaly

1. Applicable Model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

Detection of anomalously low
temperature (resistance) of
temperature sensor. (Tho-C1)

3.Condition of error displayed

If the sensor detects -50°C or
lower temperature for 5 seconds
continuously

4. Presumable cause

* Broken sensor harness or
the internal wire of sensing
section(Check the molded
section as well.)

+ Disconnection of sensor
harness connection
(connector)

+ Control PCB anomaly

Save the Mente PC data of 30
minutes before stopping

Is the
connector of the
anomalous sensor

connected
properly?

YES

Are
the characteristics

NO

v

of sensor OK?
*1

z
@)

A4

*1 Check several times to prove any poor connection.

YES

[Temperature-resistance characteristics]

Under-dome temperature sensor (Tho-C1)

100

90

80

70

60

50
40

Resistance (k)

30

20
10

I~

0

-20 0 20 40

60 80 100

Temperature (°C)

A4

+ Check the operation
status and record it.

+ Check it occurs soon
after power ON or during
operation or during
stopping.

- Check sensing value

+ Compare the temperature
shown in mentePC data
to the acutal temperature
measured with
thermometer.

Insert the connector

securely.

Replace under-dome
temperature sensor
(Tho-C1).

Replace the control PCB of
heat pump water heater.

Note:
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Error code

Remote control: E56

7-segment display: E56-1

LED | Green | Red Content
Heatpump | Keep | 1-time
water heater| flashing | flash

Power transistor temperature sensor (Tho-P1) anomaly

1. Applicable Model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

Detection of anomalously low
temperature (resistance) of
power transistor temperature
Sensor.

(Tho-P1)

3.Condition of error displayed

Under the condition of 0°C or higher of
outdoor air temperature, if the sensor
detects disconnection for 20 seconds
continuously within 30 seconds after 10
minutes has elapsed since compressor
ON, it makes the compressor stopped.
After 3 minutes, compressor restarts
automatically. And then if this error is
detected 3 times within 40 minutes, it
makes error stop.

4.Presumable cause

- Broken sensor harness
or the internal wire of
sensing section (Check the
molded section as well.)

- Disconnection of sensor
harness connection
(connector)

- Control PCB anomaly

Save the Mente PC data of 30
minutes before stopping

Resistance (kQ)

200

Is the
connector of the
anomalous sensor
connected
properly?

YES

*3 Check several times to prove any poor connection.

[Temperature-resistance characteristics]

Are
the characteristics
of sensor OK?
*3

NO

A 4

NO

\ 4

Power transistor temperature sensor (Tho-P1)

YES

180

160
\

140
120 \

100
80 A

60
40

20
0

R e

—

0 20 40

60 80 100

Temperature (°C)

120

140

A\ 4

+ Check the operation
status and record it.

+ Check it occurs soon
after power ON or during
operation or during
stopping.

+ Check sensing value

- Compare the temperature
shown in mentePC data
to the acutal temperature
measured with
thermometer.

Insert the connector

securely.

Replace power transistor
temperature sensor
(Tho-P1).

Replace the control PCB of
heat pump water heater.

Note:
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2. Error detection method

When ES58 is displayed on the
7-segment LED display

3.Condition of error displayed

If this anomaly is established 4
times within 15 minutes

4. Presumable cause

+ Insufficient communication
hours before start operation.
(Start operation without power
source to the crankcase heater
in advance)

+ Compressor anomaly

Q)
N LED | Green | Red | [Content|
Remote control: E58 Hapump | Keep | 1-time | Compressor anomaly by loss of synchronism
7-segment display: E58-1 water heater| flashing | flash
1. Applicable Model 5. Troubleshooting
All models Diagnosis Countermeasure

Save the Mente PC data of 30
minutes before stopping

v

Check the data 30 minutes
before stopping

+ Check the operation
status and record it.

Is this

There is a possibility that the
liquid refrigerant is migrated in

* See checking method on page 197.
YES

Do you hane an
inverter checker for judging inverter
PCB anomaly?

Is the checked result of

Turn the power source OFF and check
the 2nd layyer of the control* *

k> As for how to addess the 2nd layer,
please refer to PDB replacement procedure.

Measure the
tesistance of power transistor module

Short circuited

the first time to start up within YES >
1 hour after the powe the COmPIESSOr. .
ON? Wait for about one hour with
keeping the power source and
then restart operation.
NO (In order to evaporate the
liquid refrigerant migrated
] in the compressor by power
*Refer to "Note: source to the crankcase heater.)
resilsstzigge“;irrllg 111}11ge ‘rxrjliée ar
check of motor insulango% of NO > Replace compressor.
compressor OK?
Is the connection of
. cylister cable normal? NO »| Insert the connector securely.
(Diconnection, contact failure
etc...
Are there any
maintenance history to replace
inverter PCB?
NO
Is the DIP switch setting of NO » Set the setting collectly.
inverter PCB collect?

Replace power transistor.
Replace inverter PCB.

Replace power transistor
Check the short-circuit

of power transistor by
disconnecting the cable of

(Does it short circuited?)

Normal

\ 4

COmpressor.
Check the resistance of
P-U, P-V, P-W, N-U, N-V,

A4

N-W and P-N.
(See page 197 for details.)
Replace inverter PDB.

Note: If the same error does not reappear, continue to get data with Mente PC.
% Winding wire resistance : 0.726Q (20C ) Motor insulation resistance :

Several tens MQ
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| Error coie]

Remote control: E59
7-segment display: ES9-1

Compressor startup failure

LED | Green | Red Content
Heatpump | Keep | 1-time
water heater| flashing | flash

1. Applicable Model

5. Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

When it fails to change over to
the operation for rotor position
detection of compressor motor

3.Condition of error displayed

If the compressor fails to startup
20 times (10 patterns X 2 times)
continuously.

Save the Mente PC data of 30
minutes before stopping

A4

Check the data 30 minutes
before stopping

The power source voltage

YES

all pressures equalized

NO

Specifications: AC 380/400/415V 50Hz+5%

during 3 minutes delay before
compressor
starts up?

YES

Is there
disconnection of power

NO

\ 4

cables connected to the
compressor
terminal?

NO

v

Startup compressor by test run mode under the

condition of no pressure difference

4. Presumable cause

* Anomalous power source
voltage

+ Faulty component for
refrigerant circuit

* Inverter PCB anomaly

+ Disconnection of power cable
and/or poor connection of
connector

+ Compressor anomaly (Motor
or bearing)

* Power transistor anomaly

YES

A4

Does it start?

NO

Is the
inverter output OK?

YES

\ 4

(Check by inverter
checker)

YES

A\ 4

NO

\ 4

+ Check the operation
status and record it.

Check the power source
voltage and correct it.

Is the capillary tube that
returns oil from the oil
separator blocked?

Is SV-OIL1 in normal
operation?

Check and replace SV-OIL1
coil if necessary.(* Refer to
“Note”.)

Does EEV actuate
normally?

(When the DIP switch
SW5-7, 8 is switched ON,
EEV becomes open or close.)
(See page 155 for detail.)

Replace the power cable
(If there is a problem on
the terminal of compressor,
replace compressor.

Wait and see.

Replace inverter PCB or
power transistor.

(Check the inverter PCB
with inverter checker.

If inverter PCB is OK,
replace power transistor.)

Replace compressor.

Note: If the same error does not reappear, continue to get data with Mente PC.
¢ Winding wire resistance 1250Q+10% (20C)
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] [Error code]

Remote control: E60
7-segment display: E60-1

LED | Green | Red Content
Heatpump | Keep | 1-time
water heater| flashing | flash

Rotor position detection failure

1. Applicable Model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

Detection of the compressor
rotor position

After starting up, the rotor
position can not be detected
again.

3.Condition of error displayed

If this anomaly occurs 4 times
within 15 minutes

4. Presumable cause

- Compressor anomaly

+ Inverter PCB anomaly

+ Anomalous power source
voltage

- Power transistor anomaly

Save the mente PC data of 30
minutes before stopping

power source voltage

A\ 4

NO

YES
v

Reset the power source and restart operation

Can
the compressor
startup?

Does E59 occur?

NO

Does E42 occur?

Are the
sound and vibration of

NO——>

NO ( anomalous sound and vibration )

the compressor
normal?

YES

operated normally

A\ 4

NO

without occurrence
of E60?

v

v

+ Check the operation
status and record it.

Correct it.

Restart operation under

the operating conditions

of 30 minutes before error
occurred as possible as you
can.

Correct it according to the
troubleshooting procedure
of E59.

Correct it according to the
troubleshooting procedure
of E42.

Replace compressor.

Check the insulation
resistance and coil
resistance of compressor.
If necessary, replace
COMpressor.

Replace inverter PCB or
power transistor.

(Check the inverter PCB
with inverter checker.

If inverter PCB is OK,
replace power transistor.)

Temporary malfunction by
noise.

If noise source can be
specified, take a measure.

Note: If the same error does not reappear, continue to get data with Mente PC.
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Remote control: E61
7-segment display: E61-1, 2,3 *1

LED | Green | Red Content

water heater | flashing

et | Keeps | uy Communications error between
the master unit and slave units

-/

E61-3: Between master unit and slave unit 3 / 3-time flash

*1 E61-1: Between master unit and slave unit 1 / 1-time flash E61-2: Between master unit and slave unit 2 / 2-time flash

1.Applicable model

5.Troubleshooting and countermeasure

All models

2.Error detection method

E61-1,2,3 is displayed on
7-segment LED.

3. Condition of error displayed

When the communication
between master unit and slave
units of heat pump water heater
is not established.

4.Presumable cause

» Communication wiring
anomaly
+ Control PCB anomaly

Diagnosis

Countermeasure

Is the
slave unit in normal
operation?

YES

Is the
heat pump address setting
correct?

YES

v

NO —¥

NO ——b

then turn them on again starting from the master unit.

Turn OFF all the connected heat pump water heater and

Is the error still occurring?

YES—

Check the slave unit.

Correct it.

Replace control PCB.

Check noise disturbance on
communication wiring (TB2
terminal, AB connection).

Note:

- 186 —



'22 ¢« HM-T-419

D

~

Error code

Remote control: E63

7-segment display: E63

LED | Green | Red

Content

Heatpump | Keep | I-time
water heater| flashing | flash

Emergency stop

1.Applicable model

5.Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

When the contact signal input

is input to CnT contact on the
control PCB of heat pump water
heater.

3.Condition of error displayed

Same as above

4. Presumable cause

* Occurrence of emergency stop
factor

Save the Mente PC data of 30
minutes before stopping

Is the
Setting of emergency stop

by remote control
valid?

YES

Does the
contact signal input to

NO

\ 4

\ 4

CnT contact on
the control PCB?

NO

\ 4

YES

+ Check the operation
status and record it.

+ Check it occurs soon
after power ON or during
operation or during

stopping.

Replace control PCB.

Replace control PCB.

Check the cause for
occurring emergency stop.
(It is better to have the
data of 30 minutes before
stopping for checking.)

Note: The heat pump water heater detected the emergency stop signal sends the command to make [All stop].
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" [Ermor code]

Remote control: E64
7-segment display: E64

LED | Green | Red Content
Heatpump | Keep | 1-time
water heater| flashing | flash

Water pump anomaly (1)
In case the motor does not rotate

1. Applicable Model

5. Troubleshooting

All models

2. Error detection method

When it detects anomalous
difference between the rotation
speed command and the actual
rotation speed of water pump.
Or when it detects anoumalous
acutal rotation speed.

3.Condition of error displayed

- If the rotation speed difference
is 500min™ or more

- If anomalous actual rotation
speed is detected for 1 minute
continuously.

4. Presumable cause

+ Water pump anomaly

- Control PCB anomaly

+ Power source or power PCB
anomaly

+ Water pump PCB anomaly

does the pump motor run?

Is
AC220-240V+5% detected
between L1 and N on the
TB1?

Is
AC200V+10% detected
between 3 and 4 on
the TB2?

NO ———¥

NO——¥

3 minutes later after the power OFF, disconnect the
connector CN1 on the water pump PCB connected to
the water pump and then start operation after the power ON.

Is
DC280V£10%
detected between 4P (Black)
and 6P(Red) connector
CNI1 on the water
pump PCB?

Is the LED2
on control PCB
flashing?
YES

Check DC voltage between 3P
of CNPUMI1 on the control PCB

and C48GND (located just
left below the control PCB).

Less than DC2V

on the control
PCB?

Control PCB can YES

get Vsp control
Is the

normal?
NO

detected between
4P of CNPUM1 and C43GND

wiring connected to wate]
pump PCB & control PCB

NO—P

NO—¥

| Replace the w

iring

A

Replace water pump PCB |

Is the
rotation speed of water pump
motor normalized?

Diagnosis Countermeasure
‘When starting
operation after the power ON, YES——»| It is normal.

Check the power source
voltage and correct it.

Check the wiring harness
from control PCB to water
pump PCB.

If there is a problem, rectify
1t.

If not, replace noise filter
PCB.

Replace water pump PCB.

Replace control PCB.

Replace control PCB.

Replace water pump motor.

End

Note: Refer connection diagram,measurement point with resistance value for water pump to next page.
See detail location of C48GND at next page.
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Measurement point Measurement value

CONIECTION DTAGRAN Tester + Tester - (Reference value)
Ew : VDD GND 393.6kQ
vsp 2
vCC J. 3 vee GND 24.9kQ)
N & “ VSP GND 559.6kQ
NC - 5
voD %[ & FG GND oL

This value will change depending on the measurement device and ambient temperature,

so please use this table for just a reference.

Detial location of C48GND

- 189 -
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Error code

Remote control: E64

7-segment display: E64

LED | Green | Red | [Content Water pump anomaly (2)
Heatpump | Keep | I-time
water heater| flashing | flash

In case the motor rotates at anomously high speed
(Disable to control rotation speed or rotate at max speed)

J

1. Applicable Model

5. Troubleshooting

All models

2. Error detection method

3. Condition of error displayed

4. Presumable cause

Diagnosis Countermeasure
Is the NO
LED2 on control PCB » Replace control PCB.
flashing?
Is DC5V(Hi) or
DC1V(Lo) or lower detected
between 1P and 2P of CNPUM1 NO
on the control PCB?
FG signal for
rotaion speed
YES control is normal
Replace control PCB
FG signal for rotaion
speed control is ~ Isthe
anomalous Totation speed of watel S
pump motor It’s normal.

normalized?

A 4
Replace water pump PCB

Is the
rotation speed of water
pump motor
normalized?

NO———¥

YES

A4

Replace water pump motor.

End

Note:
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Error code

Remote control: E&9
7-segment display: E89

LED | Green Red

Content

1-time
flash

Heatpump | Keep
water heater| flashing

Communication error between CPU of control PCBs

1. Applicable Model

5. Troubleshooting

All models

2. Error detection method

When the communication
between CPUs is interrupted for
a certain period of time

3.Condition of error displayed

If it occurs 4 times within
15 minutes

4. Presumable cause

+ Noise

- Mixing of software
versions

+ Control PCB anomaly

Diagnosis

Countermeasure

Are the
wiring harnesses and

\ 4

cables passing above YES

the CPU?

NO

Is the
J-pin inserted to JPX2?
And is JP11

opened?

After inserting
the J-pin to JPX2 and
opening the JP11,
does E89 recur?

YES
]

<
<

v
After disconnect the J-pin from JPX2 and
short the JP11, rewrite the software
program of IC1 and IC2 to the latest
version.

Or replace the ROM to the latest version
one

NO-»|

Does E89 recur? NO

YES

A4

A 4

CPU may be malfunctioned
by the influence of wiring.
Rearrange to keep

wiring away from the
circumference of CPU.

IC2 is in software rewriting
mode.

Software program version
before rewritten was
unmatched.

Control PCB anomaly
—Replace control PCB.

Note:
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| Error code]

Remote control: No display
7-segment display: No display

LED | Green | Red Content
Heat pump | Keep Stay
water heater| flashing | OFF

It can operate but no hot water comes out (1)

1. Applicable Model

5. Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

3. Condition of error displayed

4. Presumable cause

+ Insufficient capacity of heat
pump water heater
Heating capacity of heat
pump water heater is not meet
to the actual heat load
Bad installation of equipments
+ Anomaly of heat pump water
heater

Check the installation condition of heat pump water heater

A4

Check availability to operate heat pump water

and the operating condition of heat pump water heater

heater

A4

Check whether hot water comes out

Check the water circuit from heat pump water heater to

cylinder.

Check the water pressure of feed water
circuit and the water volume

Is the
inlet water temperature 40°C
or lower?

YES

Is the supply
hot water temperature not able to reach
to the temperature set by remote
control?

operation range?

YES

v

Collect the operation data of heat pump water heater
and check no problem on the heat pump water heater

Go to page 191.

v

NO
Is the
remote control
normal?
Collect the operation data of heat pump water heater
YES
Is it out of normal NO—

Go to page 190.

NO»|

\ 4

Insufficient capacity due
to short circuit of air
circulation.

Check excessive heat load
of hot water.

Check whether the feed
water is supplied or not.

Check power source.
(voltage, frequency)
Collect the operation data
by setting the conditions
to operate the compressor
with remote control.

Check heat pump water
heater.
Check water circuit.

If the inlet feed water
temperature is 40°C or
higher, there is a case not
to obtain the required hot
water amount.

If using the water other than
the clean water, be sure to
suppress increase in temperature
of inlet feed water.

*When the hot water amount is
almost 100%, the inlet feed water
temp may increase temporarily.
Replace remote control.

Check insufficient capacity
by protection control.
Check the status of
functional components
temperature sensor,
pressure sensor,
compressor, EEV (body,
coil)
Check insufficient
refrigerant and leak of
refrigerant.

Check water circuit
Go to pages 190 and 191.

Note:
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Error code

Remote control: No display
7-segment display: No display

LED | Green | Red Content
Heatpump | Keep Stay
water heater| flashing | OFF

It can operate but no hot water comes out (2)

1. Applicable Model

5. Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

3.Condition of error displayed

4. Presumable cause

- Anomaly of water circuit
between the heat pump water
heater and HW storage unit.

- Piping failure in the HW
storage unit

i
Check availability to operate heat pump water heater '
and the operating condition of heat pump water heater |

Check the hot water amount in the cylinder |

<
<

Readjustment of setting
contents due to increasing

hot water amount

A

A

by remote control

Check the setting of hot water temperature

Is enough
hot water amount in the
cylinder secured after the operation
to fill up in the night
time?

Check water pressure and water volume

Is the
flow amount of water
circuit within the

range?

NO —

NO —»|

YES—P

Since the usage of ho water

amount seems to be very

much, the setting contents

by remote control shall be

readjusted.

(D Start and/or end time

(2) Hot water amount and/or
the amount to top up

Usage of hot water amount
is too much

Check water circuit
Leak, Drain, by-pass,
Clogging,
operation of pump and
actuation of valves.

Check water circuit.
Go to next page.

Note:
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Error code

Remote control: No display
7-segment display: No display

LED | Green | Red Content
Heat pump | Keep Stay
water heater| flashing | OFF

It can operate but no hot water comes out (3)

1. Applicable Model

5. Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

3. Condition of error displayed

4. Presumable cause

+ Insufficient supply water
pressure

+ Too much pressure loss of
water circuit

1
| Check availability to operate heat pump water heater 1
1 and the operating condition of heat pump water heater |

i Check whether hot water comes out
1

| Check the hot water amount in the cylinder i
1 =)

Check water pressure and water volume
of the water circuit

Check and rectify
the water circuit

| !

NO

Is enough
supply water pressure
secured?

Is the
water pressure 0.1MPa
or higher?

NO

Is the
usage of hot water
amount too much?

YES (25liter/min or

= Check water circuit
* Check and rectify the pressure loss
and leak and etc

re
there any points to be
reviewed?

NO ——»

Check and secure the
supply water pressure.

+ Check the pressure loss
in the water circuit and
secure enough water
pressure.

+ Check height difference
and piping length.

- Size up the piping.

It is normal

Check water circuit
Strainer (If it is clogged,
clean it up)

Opening of valves
Mixing valve
By-pass circuit
Leak.

Usage of hot water amount
is too much.

Note:
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Error code

Remote control: No display
7-segment display: No display

LED | Green | Red Content
Heatpump | Keep Stay
water heater| flashing | OFF

Anomalous sound and vibration (1)

1. Applicable Model

5. Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

3.Condition of error displayed

4. Presumable cause

0.

an

he:

not only from heat pump
water heater but also from the

any looseness on installation of

pipings installed on site

anomalous sound heard
during operation or just
after stopping operation

f heat pump water heater?

YES

Does the

omalous sound come

whole building?

YES

Is there

at pump water heater?

NO

Do the

contact each other
at some parts?

NO ——»

NO —»[Go to next page|

NO ———b|

YES——»

Heat pump water heater is
not a cause.

If option parts is used ,
check the secure connection
of them.

Anchor the heat pump
water heater securely

If the vibration from the

heat pump water heater is
caused, please connect the
pipings with flexible pipe.

Rectify the contact of
piping.

Note:
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| Error code]

Remote control: No display
7-segment display: No display

LED | Green | Red Content
Heat pump | Keep Stay
water heater| flashing | OFF

Anomalous sound and vibration (2)

1. Applicable Model

5. Troubleshooting

All models

Diagnosis

Countermeasure

2. Error detection method

3. Condition of error displayed

4. Presumable cause

anomalous sound heard

during operation or just
after stopping operation

of heat pump water heater?

YES

Does the
anomalous sound come
not only from heat pump
water heater but also from the
whole building?

YES NO

Go to previous page

Is it

Is it a sound from outdoor fan?

NO

Is the
hot water storage

a sound generated
by touching the fan
with something?

NO——»

NO ———»

operation
going well?

YES

NO

A\ 4

Does the
anomalous sound continue

NO —»|

for long period of time?

Hushing sound is
heard within
30 minutes

>

YES

v

Heat pump water heater is not a cause.
If option parts is used , check the
secure connection them.

[f the heat pump water heater is dirty
on the heat exchanger, clean it up.
Since the outdoor fan is controlled
automatically, temporary fluctuation
of rotation speed and beat note are not
abnormal.

If it is unendurable sound for the
customer, please ask our distributor.

If some foreign matter like icicle is
biting, remove it.

In case of the installation in cold region
installation of snow prevention hood
on the heat pump water heater is
recommendable.

Make a diagnosis according the
procedure of the flow chart for
"No hot water comes out".

Under the low outdoor air temperature
condition, defrost operation is done in
order to melt down the frost on the heat
exchanger.

During defrost operation, hushing
sound can be heard, but it is not
abnormal.

And under the transitional operating
condition like starting or stopping,

the flow sound of refrigerant may be
heard, but it is also not abnormal.

Even in normal operation, flow sound

of reffigerant may sometimes be heard,
because the refrigerant is charged in the
heat pump water heater.

In case of the installation in a quiet place,
the low frequency sound may be heard from
the heat pump water heater during the hot
water operation to fill up through the night.
If it is unendurable for the customer, please
elect sound insulation wall or change
installation location of the heat pump water
heater.

Note:
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(1) Checking procedure of inverter PCB

1) Setup procedure of checker.
a) Power OFF (Turn off the breaker).
b) Remove the terminal cover of compressor and disconnect the wires (U, V, W) from compressor.
¢) Connect the wires U (Red) , V (White) and W (Black) of checker to the terminal of disconnected wires (U, V, W)

from compressor respectively.

2) Operation for judgment.
a) Power ON after SW10-4 on inverter PCB was turned ON.
b) After 15 seconds since the test operation has started, LED start ON/OFF for 5 seconds cyclically and it repeats 10 times.
¢) Check ON/OFF status of 6 LED's on the checker.
d) Judge the PCB by ON/OFF status of 6 LED's on the checker.

ON/OFF If all of LED are ON/OFF If all of LED stay OFF or
status of LED | according to following pattern | some of LED are ON/OFF
Inverter PCB Normal Anomalous
Power ON or start check operation During this period, ON/OFF status of LED is

repeated cyclically according to following pattern
1 2 3 10
15 sec.
Ssec.  Ssec.

Ssec.
e) Be sure to turn off SW10-4 on inverter PCB, after finishing the check operation.

({Inverter Checker)
LED ( LED ON/OFF pattern )

O LeD* > O - @ & 5 @ = 5 O ‘e — O e

Cyclically ® ON

Faston terminal
Connect to the terminal of the wires which are disconnected from compressor.

(2) Power transistor module terminal short circuit check procedure
Disconnect the compressor wiring, then conduct a short circuit check.
P-U, P-V, P-W
N-U, N-V, N-W
Check between the P-N terminals.

Bring the tester probes in contact with the following
places on each terminal. whether the power transistor is defective or not.

P: Power transistor P terminal, * Disconnect the compressor, then measure with the control incorporated.
N: Power transistor N terminal, Tester Normal value (Q)
U: End of red harness to compressor Terminal | Terminal
V: End of white harness to compressor (+) )

W: End of black or blue harness to compressor

Check for a power transistor short circuit.
* When you do not have a diagnostic checker for judging if the inverter is
defective, measure between the terminals of the power transistor parts, judge

ESA30EH2

o
Z

Scores of M

A few of M

Scores of M

Scores of M

Scores of M
Hundreds of K
Hundreds of K
Hundreds of K
Hundreds of K
Hundreds of K
Hundreds of K

Scores of M

Scores of M

Scores of M
If the measured values range from 0 - several kQ, there is a possibility that
the elements are damaged, so replace the power transistor parts.
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(3) Outdoor unit check points

Check items with the *mark when the power is ON.
Do not start the unit during checking for your safe.

Noise filter check; In cape of connecting slove unit
There should be continuity.
There should be no shorts between phases.

Fuse check; )
There should be continuity. |E

‘22 e HM-T-419

*
AC220/230/240V £5% Resistance check;

Resistance is measured 10-390Q

L1-L2, L2-L3, L3-L1
AC380/400/415V £5%

L1-N
AC220/230/240V +5%

Circuil brasher
caying

Forlh ledhage
brecksr

Check;
DC voltage as following described value.

CNwW2
AC200V £10%

Control board

*|®ln case of 220V
DC295 to 327V
@In case of 230V
DC309 to 342V
@In case of 240V
DC322 to 356V

e
AC220/230/240V 5%

Resistance check;
Resistance is measured as below.
R1-1, R1-2, R1-3 7.5Q

R3, R4 30kQ

Capacitor check;
Check for anomaly in appearance such as damage, swelling, etc...
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4.5 Disassemble and reassemble method
re

(1) Compressor replacement procedu

(b) Before dismounting compressor

1) Remove insulation jacket fro

m compressor.

—

=200 -
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Connect the charge hoses to the service valves and purge CO2
refrigerant.
(It is available to purge CO2 in the air)

Note 1) If purging refrigerant rapidly, the refrigerant may

become frozen inside of service valve and cannot be
purged.

In addition, refrigerant oil may also be purged.
Therefore, be sure to purge the refrigerant through a
proper adjustment.

Note 2) Be sure to check EEV fully opened.

*Check procedure: Power Off = On = Off

Remove the middle and bottom insulation from left
side of compressor.
Remove top insulation first and bottom insulation and

then middle insulation sequentially

Top insulation

Bottom insulation

Be sure to remove the insulation neatly with consideration
for reuse.

And remove it up to the position not to be burnt by
brazing work.
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3) Remove the power cables from compressor.

Loosen 2 screws and remove the terminal cover.

Screws

Loosen 3 screws and disconnect the power cables.

Note) Since the terminals are facing upward, it
had better to use a stabilizing type screw-
driver.

4) Remove the crankcase heater.
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5) Remove temperature sensors

7

Remove 3 temperature sensors after
removing insulations

1. Tho-INJ1 (Injection temperature sensor)
2. Tho-D1 (Discharge temperature sensor)
3. Tho-C1 (Under-dome temperature sensor)

Compressor is fixed with 2 bolts in front and 1

bolt in the rear.

Bind up wires and cables in order not to get in
the way of brazing work and replacing work of
COmMpressor.

-202 -



'22 ¢« HM-T-419

(c) Dismounting compressor
1) Disconnect pipes by cutting.
(D Suction pipe

Before disconnection work, be sure to check the residual
pressure in the unit is 0OMPa.
(It is very dangerous to brazing pipe too hastily.)

It is better to disconnect the pipe by cutting, because the
pipe is thicker and the insertion depth of pipe is deeper.

If research is required, cut the pipe as nearer as the
brazing point in order to leave longer pipe on compressor
side.

ﬁ Cutting position

Extract the remaining pipe from cutting point to brazing
point by brazing.

Cut the pipe in the same procedure as that for suction

pipe.

ﬁ Cutting position

2) Disconnect a pipe by brazing.
(3 Gas injection pipe

Gas injection pipe can be disconnected first by brazing,

because this pipe is thin. However it is easier to
disconnect it after cutting suction and discharge pipes.
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3) Dismount the compressor.

Incline the top of compressor to foreside and take it out
obliquely upward.

Note) When taking out compressor, be careful not to hit it
against the suction pipe located at the rear lower left
side of compressor.

mam After dismounting compressor

Dismount the terminal block from the compressor in
order to reuse it, because new compressor as spare part
does not have it.
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(d) Mounting new compressor
1) Mounting new compressor

"

Place the new compressor on to the mounting base
without hitting the suction pipe located at the rear lower
left side of compressor.

Place the new compressor in right position on the
mounting bolts and tighten the nuts.
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3) Brazing
(D Discharge pipe

(3 Gas injection pipe

S
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Be sure to do masking around the brazing place.
(The places not only around discharge pipe but also
around suction pipe and gas injection pipe)

Note) Be careful to braze pipes without any gas leak later
on, because the pipe is thicker and pipe insertion
depth is deeper and then upper space is rather tight
for brazing work.
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(e) After mounting new compressor
1) Attach crank case heater and under-dome temperature sensor.

Be sure to attach them before wrapping the insulation
jacket around the compressor.

2) Wrap the insulation jacket around the compressor.

Insert the insulation jacket from left side of compressor
- and wrap it around compressor.
Q o e ~ And then band it in front of the compressor.

I.*‘_* | i 4 - . ; Note) Do not forget to put top insulation cover on the

COMpressor.

[T 4

3) Attach discharge pipe temperature sensor and gas injection temperature sensor.

e - = B
Bt . - l

Put them back the way they were.
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4) Connect the power cable to the compressor.

Front

Hook the back of terminal cover to the latch and tighten
2 screws.

The unbound wires shall be put back the way they
were.

(f) Charge refrigerant.

1) Air tightness test should be done with N gas by pressurizing up to 14MPa
2) Evacuate the refrigerant pipes
3) Charge CO2 refrigerant * About 2 sets of 7m’ bomb are required.

(g) Testrun

1) Check whether the controls and sensors are normal.

— 208 -



'22 e HM-T-419

(2) Inverter PCB replacement procedure

(a) Replacement work of inverter PCB (on the third layer)
1) Loosen screws.

The mounting board of the first layer (on the front) the
second layer (on the back) can be removed like as opening
door.

Loosen 8 screws (shown with white arrow)
Left side of control box : 3 screws

Inner left side of control box : 3 screws
Bottom side of control box : 2 screws

(D Inside of control box

There are 3 screws at inner left side of control box.

I v
ITTTT -
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(2) At the bottom of control box

There are 2 screws at the bottom of the control box.

(3 Open the mounting board of first and second layer.

aw = |

This mounting board supported at right edge as
supporting point can be opened from left side.

2) Inverter PCB
)

Following the process (1) to (3) enables easy access to the
inverter PCB without disconnecting wires.
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(3) Replacement procedure of power PCB and water pump PCB

(a) Replacement work of power PCB (on the second layer)

(D Loosen 4 screws.

There are 4 screws at all corners of the first layer.

Disconnect CN2 connector on the water pump PCB.
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(3 Disconnect the wires going to control PCB.
; TN o ]

Disconnect CNB1 connector (Green) and CNX1
connector (Yellow) on the control PCB.

Cut the tie-up band

(3 Disconnect the wire going to control PCB.

~ L7

Disconnect CNDR connector (Red) at the upper left part
of control PCB
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() Disconnect the wire going to control PCB.

Disconnect CN13V connector (White), CN15V connector
(Yellow) and CN18V connector (Black) at the upper
center part of control PCB. (Check the detailed position
of connector with the wiring diagram or control PCB
drawing)

Remove the first layer.

Following the process from (1) to (7) enables to remove
the first layer and to access power PCB.
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(4) Dismounting water heat exchanger
(a) Remove the insulation.

The insulation will be reused.

*1It's no need to detach the insulation from the gas
cooler.
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(5) Replacement procedure of water heat exchanger (Gas cooler)

(a) Removal of residual water in the water heat exchanger
1) Remove residual water in the water heat exchanger (from 2 ports).

For air purge

Turn the air purge valve and drain valve to open fully
and discharge residual water.

2) Turn the lever to open the flow regulator manually.

While pressing the button for switching to manual
operation located at the bottom of the flow regulator,
turn the lever to open ("O") side.

The flow regulator shall be open, when discharging
residual water.
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3) Disconnect the water pipes and ThoG1 sensor ( at 2 positions).
(D The positions to disconnect

(2) Disconnect the water pipes.

Extract the quick fastener (female side)
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4) Disconnect ThoG1 sensor.

5) Cut the refrigerant pipe of water heat exchanger.
(D Inlet side of refrigerant pipe

(2 Outlet side of refrig

erant pipe

=217 -
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Detach the tie wrap band and insulation, and disconnect the
ThoG1 sensor.
When disconnecting the sensor, be careful not to damage it.

Before cutting the refrigerant pipe, remove the drain
hose.

Before cutting the refrigerant pipe, be sure to check
residual pressure in the water heat exchanger is 0MPa.
(It is very dangerous to brazing pipe too hastily.)

It is better to disconnect the pipe by cutting, because the
pipe is thicker and the insertion depth of pipe is deeper.
If research of dismounted water heat exchanger is
required, cut the pipe as nearer as the brazing point in
order to leave longer pipe on water heat exchanger side.

* Cutting position

Extract the remaining pipe from cutting point to
brazing point by brazing.

Cut the pipe in the same procedure as that for inlet side
of refrigeration pipe.

* Cutting position
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6) Dismount the water heat exchanger.

If the center pillar cannot be removed, pull out the
water heat exchanger from left side by turning it anti-
clockwise.

7) Clean the internal of new gas-cooler.
Before replacement, supply water (about 3L or more) to the internal of new gas cooler.
Tilt it several times to the left and right, and drainage.
If the water color is brown, repeat the above operation until the water will be clear.

8) Mount new water heat exchanger.
(D Inlet side of refrigrant pipe

Be sure to do masking around the brazing place.
(The places not only around inlet side of refrigrant
pipe but also around outlet side of refrigrant pipe.)

Note) Be careful to braze pipes without any gas leak later
on, because the pipe is thicker and pipe insertion
depth is deeper and then working space is rather
tight for brazing work.
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9) Connect the water pipe.

When connecting the water pipe, be sure to replace
the O-ring to new one.
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4.6 Cleaning procedure of CO: water heater gas cooler

Foreign matter, and scaling could build up inside the gas cooler of the unit in which CO. and water exchange heat. The ancient
depods depend on water quality. If it becomes too thick, it could effect flow rate and heating capacity. COP could drop or
unstables control could also lead mismatch of hot water outlet temperature compared to the target temperature.

It is recommended to inspect operation data regularly, and wash the gas cooler as follows when dectercoraton of the mentioned

performance due to scaling is detected.

(1) Necessary tools

1) Washing solution (Ex. Kuridine T-203, a product of Kurita Water Ind.)
Features: Food additive-base. Lowly corrosive to aluminum, SUS and copper materials. Safe to human body.
2) Neutralizer (Ex. Kuridine N, a product of Kurita Water Ind.)
Features: Powder in small bags for long term storage. Low toxicity.
3) Liquid waste vessel (Total recommendation: 100 L, 15 L x 6 times (Washing/neutralization)
4) pH meter or pH test paper
5) Protective equipment (Protective glasses, gloves, mask)
6) Measure (Circulation flow rate, solution concentration)
7) Hose attachment kit (PCM008A020) x 1 set
8) O ring (PCM925C002A) % 3 pcs., drain valve (PCM483D001) x 2 pcs.
9) Washing equipment (See following figure.)

Example of acid washing

¢ Outline of circuit and parts are as shown below.
» Materials resistant to chemicals (acid)

Piping Solution tank Measurement of return water volume
Dimension: 20A or equivalent Capacity: 45 L or equivalent It must be able to measure the volume
Material: Rigid polyvinyl chloride Material: Plastics box of return water with a vessel, etc.
Manual closing 3-way | ,..\.- Acid washing equipment \—--—--—--— /- =
valve x 2 pcs. i \ i
¢ :-’ \ i
i ' 4!
Gas cooler ! m ' [ Power source
“-f- ca— A [ Po= !
=] 1 T , : —— !
E A | L Acid solution tank | Power source circuit breaker
P ';D H, | l with flow control inverter
e ! !
Water type 1 A !
heaﬁ [ e g 1
exchanger : v ; ( :
P " : !
; R lt s i
Connecting pipe, 2 pcs. i . A ]gesi tant |
Dimension: 20A or equivalent, 5m |} EeL?mE\)Nateri
Material: Braided hose TToTnTrErTrY "‘%ﬁ"""""“ rehTmrT

Pipe end: Utilize the hose ) . .
. Acid resistant feed water pump, 1 unit
attachment kit (PGMOOBAQ20) Type: SANSO PMD1511B2E or equivalent
for the joint to gas cooler. Flow rate: 15 - 20 L/min
: Head: 10 m (Gas cooler heat exchanger 3m + a )
Circulating solution: Acidity (pH2 - 8)

Pipe connection for hose is
locally procured shown below.

EA124GC-23

3/4'%11.5

£
E
3 I
% --—19@
T fsle
—

14mi 35mm

57mm
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The following chart shows the flow the steps required from evaluation for need of washing to end of clean up procedure.

Evaluation if clean up required.

| (DJudgment for need of washing |

| (@Heat pump water heater power source OFF|

(®Pipe connection

<Symptom of accumulated scale>
- Water pump speed (Upper limit 4,000 min™), CWFV1 (Upper limit
100%) nearly at upper limit value
- Tho-W2 > Target hot water outlet temperature + 3°C (Same as the
target value, if it is normal.)
+ Tho-G3, Tho-W1 higher than 15°C (Approx. 5°C or lower, if it is normal.)

Normal Low

(@Check pH.
It does not
increase.

g capacity capacity
i} - range range
E ] To cylinder
& | | @check for 3-way valve position and closure of water drain valve LLintd IJ'"?»WZ §| Capacity]
% on the washing equipment. Washing pump power source ON ] Tho.G3
= Refrigerant .-\ | and —
o - - — circuit Tho-W1
'«g | (®Feed water into washing circuit. (15 L) | Hot water outlet
i temperature Tho-W2 —
a Difference from [———————————————=-----
target hot water
@) | (®Connect the plug to the receptacle. | outlet temperature
CWFVH I
| (DAdjust the circulation water flow rate at 15 — 20 L/min. Bleed air. -
4000mMinfeccc e e e
CWFV1 Water Water pump speed /'/y_—
(®Washing pump OFF pump 2000min-'
Amount of deposited scale
(9Add washing agent. <Preparation of solution>
< Example: When using Kuridine T-203, prepare 20% solution.
@Washing pump ON Add approx. 3.8 L of KURIDINE to 15 L of water.
pheck initial pH. Wash for approx. 0.5 - 1 hour. Formula: 3.8/(15 + 3.8) = 20%
Change the water flow direction regularly with the manual valve. <Check pH to see if scale has been removed.>
Change of pH in progress of washing time
)Check pH. N
Does it increase 4.5 AR
slowly? 4 i -
. B e 1 V1
= | ({Add washing agent again. (pH drop to 0.5) | 3 /f / T
E [ TN
| (3Washing operation (For approx. 30 min. to 1 hr.) |

25 7
0/ 30,7 60 90 120\150\180
; Progress of time

® mn) @ ®

(DpH does not increase slowly. ... During washing (Scale being
removed)
@pH increases slowly ... Depleted efficiency of washing agent.
Add more agent.
(®pH drops. ... pH drops after adding the washing agent.
®No increase in pH ... End of scale removal

Neutralization/restoration

@Operate
continuously with pH6 — 8.
(For approx. 30 min.)

N

Y v
| (®Supply city water from one side. |

10 - 20 min. Repeat the steps @8 and
minimum 2 or 3 times till pH in the liquid
waste stabilizes at 6 - 8.

(9Supply city water again, and circulate for

N

Y
| (0Restore water circuit. Bleed air.

<Liquid waste disposal>

Note) Add the neutralizer carefully, not to overflow the solution
owing to the surge of foaming by chemical reaction after a
sudden addition of neutralizer.

Note) Liquid waste needs to be disposed by an authorized indus-
trial waste disposal contractor.
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(3) Cleaning instructions
1) Turn OFF the power source to the heat pump water heater.

2) Connect pipes.

2-1) Remove the front panel (control BOX side) and the rear panels (2 pcs).

2-2) Remove the quick fasteners at A to C in the following figure.

Note) If it is difficult to remove at A, remove the joint and screw from the hot water outlet pipe in the figure at right.

Note) Remove the fastener at C in order to remove the same at B.

Hose attachment kit
Pipe connection for hose
is locally procured.

Utilize the hose attachment kit (PCMO008A020) to connect to the heat pump water heater (Gas cooler water pipe inlet
and outlet).

Note) Provide the hoses, pipe connection for hose and clamps locally.
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3) Set the washing equipment (provided locally). (Valve direction adjustment, water drain valve closure, etc.)

4) Feed water to the washing equipment and devices. (15-20 L)
Note) Check for leak from the piping.

Note) Capacity in the gas cooler piping is approx. 9L. Adjust the feed water quantity according to the washing
cylinder.
5) Turning on the power source of the washing equipment, start the washing pump. Bleed air also
from the piping at this time.
6) Adjust the circulation water volume at 15 -20 L.
7) Turn OFF the washing pump.
8) Add the neutralizing agent.

Example: Prepare 20% solution of Kuridine T-203.
If the water is 15 L, add approx. 3.8 L of Kuridine T-203 (undiluted solution).

Note) Adjust the concentration of solution depending on the washing agent.
— » B -

9) Check initial pH. Turn ON the washing pump, and operate it for 0.5 - 1.0 hr.
10) Check pH regularly during washing till the increase of pH slows down.
a) Does pH increases slowly? — Add more washing agent, and repeat the step (9).
Note) Change the manual valve regularly to invert the flow direction of washing agent. (Once/30 — 60 min.)
Note) Unless the flow direction can be inverted with the manual valve, drain washing agent before adding more
agent, disconnect and reconnect outlet and inlet hoses, and return to the section (4).
Or, continue to wash longer than normal.
b) pH does not increase. — Go to the section (11).

Repeating the above, complete the washing when pH does not increase any more.

Change of pH in progress of washing time

4.5

25 \
o/ 30,/ 60 90 120\150\180

/ Progress of time

® G mn @ @

)

pH
w
[6)]
\\\‘
\A, ]

(D pH does not increase slowly. ... During washing (Scale being removed)

(2) pH increases slowly ... Depleted efficiency of washing agent. Add more washing agent.
(3) pH drops. ... pH drops after adding the neutralizer.

(4) No increase in pH ... End of scale removal
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11) Add the neutralizer gradually to neutralize the solution in the piping. (To pH 6 - 8)
Note) Add the neutralizer carefully, gradually paying attention to the foam created chemical reaction, during the

especially adding suddenly neutralizer.
Note) Take care to avoid the air foam being trapped in the water pump.
Note) When the neutralized condition has continued for 30 minutes at least while operating the water pump, the

neutralization can be completed.

12) After completing the neutralization (to pH6 - 8), feed water from one side to push out the liquid waste
to a vessel. When the washing solution has been purged completely, turn off the washing pump.
Note) Check the pH of drained solution once more to see if it is neutralized sufficiently. (To avoid dispose of an

acidle solution)

13) Feed city water to the washing equipment and the gas cooler, and turn on the washing pump again to
circulate water. About 10 — 20 minutes later, repeat the step (12).

Repeat the above work at least 2 to 3 times. If the pH of liquid waste stabilizes at pH6 — 8, it can be judged that the
washing solution has been removed from the circuit.
Note) Check again the pH of drained solution to see if it has been neutralized sufficiently.

14) Restore the water circuit as it was, and bleed air from the piping to complete the washing.
Be sure to have the liquid waste disposed by an authorized industrial waste disposal contractor, and obtain the certificate.
Note) After the washing, replace O rings (PCM925C002A, 3 pcs.) and the drain valves (PCM483D001, 2 pcs.).
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4.7. Method of draining water from gas cooler

If the heat pump water heater is left without power source in winter, water in the gas cooler may freeze, damaging the heat
exchanger or causing problems at restart of operation. Please drain water from the gas cooler as follows prior leaving the unit

deemergesed for long time.

1) Close the valves at the hot water supply and the water supply pipe sides.

=== Arrows indicate water flow directions.
Heat pump water heater

N

Configuration of water pipes

2) Remove the service panels both at the front and the rear.

Air bleed valve

Flow regulating
CWFVA

Gas cooler

Hot water outlet Drain water
outlet Water pump

Drain valve

Rear view

Feed water inlet

Following instructions are based on a test unit equipped with the water piping only, to show better the relative positions

of pipes and drain valves.
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3) Open the drain valve C to drain water. Close the valve after draining.

4) Disconnect the joints from the hot water supply and the water return pipe sides. Blow air from the
hot water supply pipe joint till no water is forced out from the water return pipe any more.
* When using a nitrogen gas container, or other, always set the pressure no higher than 0.4 MPa.

Hot water supply pipe joint

5) Blow air from the hot water supply pipe side after opening the valve A and closing the return side

by a hand. When water has been drained completely, close the valve A.
Repeat the same also on the valves B and C.

This is all for the water draining work. Restore

the pipe connection after the work.

(Caution)

When water is charged again later, test run the water pump to bleed air securely before operating the unit. Please note
that it may take time before the unit operation stabilizes.
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Following list shows the codes used for the setting of option functions and for the adjustment of parameters at site.

For the methods to change settings, refer to the 7-segment setting procedure on the page 103 (8.4)(b).

Code No. | Data display Data display range Minimum unit Remark
<Setting by service personnel>
0: (Factory default) 0: Fan snow protection control invalid (Factory default)
. . 01 1: Fan snow protection control setting 1 valid
P20 Air heat exchanger fan snow protection control -
P2l Air heat exchanger fan snow protection 30: (Factory default) 30
control ON time setting 10, 30-600 (sec)
OFF: (Normally) Setting value for 2-step demand input
P22 D te change val —_— = -
emand rate change value 000, 040, 060, 080 Ordinary demands are set with DIP switch.
0: (Factory default) 0: Operation output
0-20 1: Error output
2: Compressor ON output
3: Fan ON output
4: Water shortage output
5: Water pump ON output
6: Anti-freezing circuit output
7: Defrost operation output
DC24V 8: Hot water storage operation output
P23 CNZ1 1 . .
External output 1 function assignment 9: Heat retaining operation output
10: Anti-freezing operation output
11: Anti-freezing heater output
12: Water overflow output
13: Backup operation output
14: Remote control ON
15: Hot water amount output
16: Heating operation output (for space heating)
17~20: Spare
DC24V .
P24 CNZ2 L_(F actory default) |
External output 2 function assignment 0-20
0: (Factory default) 0: Stop input (Master)
0-20 1: Demand input (Master)
2: Fan snow protection control input
(Master/Slave independent)
3: Operation input (Operation/Normal) (Master)
4: Pause input (Pause/Normal) (Master)
5: 2-step demand input (Master)
P25 CNSI function assignment 1 6: Spare
7: Emergency stop (E63)
8: Start/Stop (Master)
9: Anti-legionella control input
10: Flow volume anomaly in heating operation
11-20: Spare
1: (F faul
P26 CNS?2 function assignment 70_(2 Oactory default) 1
. 2: (Factory default
P27 CNS3 function assignment (};()Lrycau) 1
: (F faul
P28 CNGl function assignment 3: (Factory default) 1
0-20
. . 4: (Factory default
P29 CNG2 function assignment 7072 Oac ory default) 1
0: (Factory default 0: Unfinished
P30 Initial setting operation status 07; actory default 1 1: Interruption
2: Completed
Range of auto correction by the primary setting operation
. 0: (Factory default .
P31 CWEFV1 aperture correction value lé—icl (;)ry efault) 2.50% is from -5 to +5.
This is not to allow to change by manual.
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Code No. Data display Data display range Minimum unit Remark
AC200V system external output 1 function | 0: (Factory default) 0: Operation output
assignment 0-20 1: Error output
(CNH3) 2: Compressor ON output
3: Fan ON output
4: Water shortage output
5: Water pump ON output
6: Anti-freezing circuit output
7: Defrost operation output
P32 ! 8: Hot water storage operation output
9: Heat retaining operation output
10: Anti-freezing operation output
11: Anti-freezing heater output
12: Water overflow output
13: Backup operation output
14: Remote control ON
15: Hot water amount output
16: Heating operation output (for space heating)
17-20: Spare
AQZOOV system external output 2 function 1: (Factory default)
P33 assignment N 1
(CNN2)
AC?OOV system external output 3 function 2: (Factory default)
P34 assignment P 1
(CNN13)
P47 Return hot water 3-way valve 40: (Factory default) 5 Changes the switching temperature setting of the 3-way
switching temperature 0-90 valve.
Hot water storage amount reach/un-reach Switches between the once-through and the circulation
P77 ‘udement tem: eragture initializin 0: (Factory default) 1 controls by the movement of 0—1 or 1—0 depending on
Jueg P e the state of SW5-4.
P78 Hot water storage amount correction for hot | 5: (Factory default) 5 Changes the start condition when it starts to store hot water
water storage operation starting condition 0-100 after using up hot water stored in the cylinder.
P79 Hot water storage amount correction for hot | 5: (Factory default) 5 When the hot water storage ending condition is corrected.
water storage operation ending condition 0-100 Used, for example, when it is necessary to end just at 60%.
<Spare setting>
P80 Number of CPU resets 0-255 1
P81 Number of SL communication errors 0-255 1
P2 Number of reset commands from remote 0-255 1
control
P83 Number of SFR errors 0-255 1
P84 Num?er of remote control transmission 0-255 1
disability errors
P85 Number of sequence errors 0-255 1
P86 Number of power source ONs 0-255 1
P87 Number of task start errors 0-255 1
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Code No. | Contents of display Data display range Minimum unit Remark
<Sensor & actuator>
C00 CM1 operating frequency 0—130 1rps
Co1 CM2 operating frequency 0—130 1rps
C02 Tho-A Outdoor air temperature L,-20—70 1T
Co03 Tho-R1 Heat exchanger temperaturel L,-20—70 1T
Co4 Tho-R2 Heat exchanger temperature2 L,-20—70 1T
Co5 Tho-R3 Heat exchanger temperature3 L,-20—70 1T
C06 Tho-R4 Heat exchanger temperature4 L,-20—70 1T
Co7 Tho-D1 Discharge pipe temperature (CM1) L,-25—150 1T
Co08 Tho-D2 Discharge pipe temperature (CM2) L,-25—150 1T
C09 Tho-C1 Under-dome temperature (CM1) L,-30—90 1T
C10 Tho-C2 Under-dome temperature (CM2) L,-30—90 1T
Cl11 Tho-P1 Power transistor temperature (CM1) L,10—140 1T
Cl12 Tho-P2 Power transistor temperature (CM2) L,10—140 1T
C13 Tho-S1 Suction pipe temperature (CM1) L,-40—75 1T
Cl4 Tho-S2 Suction pipe temperature (CM2) L,-40—75 1T
CI5 Tho-W1 Gas cooler water sensor (inlet) L,-40—75 1T
Cl6 Tho-W2 Gas cooler water sensor (outlet) L,-40—75 1T
C17 Tho-M1 Reciever inlet temperature sensor (CM1) L,-40—75 1T
C18 Tho-M2 Reciever inlet temperature sensor (CM2) L,-40—75 1T
C19 Tho-Inj1 Injection inlet temperature sensor (CM1) L,-40—75 1T
C20 Tho-Inj2 Injection inlet temperature sensor (CM2) L,-40—75 1T
21 ;1'(1:11(\)/[—1G) 1 Gas cooler inlet refrigerant temperature sensor L.-25—150 1
oy ;FC111(\)/[-ZG)2 Gas cooler inlet refrigerant temperature sensor L-25—150 1c
3 (Télf/[—?f Gas cooler inlet refrigerant temperature sensor L.-40—75 1c
4 ;réll(\)/[-g“ Gas cooler inlet refrigerant temperature sensor L,-40—75 e
25 Tht-1 (Unvented cylinder) 1T
C26 Tht-2 (Unvented cylinder) 1T
Cc27 Tht-3 (Unvented cylinder) 1T
C28 Tht-4 (Unvented cylinder) 1T
C29 Tht-5 (Unvented cylinder) 1T
C30 Tht-6 (Unvented cylinder) 1T
C31 Tht-7 (Unvented cylinder) 1T
C32 Tht-8 (Unvented cylinder) 1T
33 Tht-9 (Unvented cylinder) 1T
C34 Tht-Op1 (Vented cylinder) 1T
C35 Tht-Op2 (Vented cylinder) 1T
C36 Tht-Op3 (Vented cylinder) 1T
C37 WLS Water level sensor (Vented cylinder) 0—50 0.1kPa
C38 CT1 Current (CM1) 0—50 1A
C39 CT2 Current (CM2) 0—50 1A
C40 Inverter secondary currentl 0—50 1A
C41 Inverter secondary current2 0—50 1A
C42 High pressure sensor (CM1) 0—15 0.01MPa
C43 High pressure sensor (CM2) 0—15 0.01MPa
C44 Low pressure sensor (CM1) 0—8.5 0.01MPa
C45 Low pressure sensor (CM2) 0—8.5 0.01MPa
C46 Mid pressure sensor (CM1) 0—8.5 0.01MPa
C47 Mid pressure sensor (CM2) 0—8.5 0.01MPa
C48 Suction superheat (CM1) 0—50 0.1deg
C49 Suction superheat (CM2) 0—50 0.1deg
C50 FMO1 Revolution speed 0—2550 10min’!
Cs51 FMO02 Revolution speed 0—2550 10min™
C52 EEVH]1 Heating expansion valve opening pulse 0—500 1pulse
Cs3 EEVH2 Heating expansion valve opening pulse 0—500 Ipulse
C54 EEVG1 Gas cooler expansion valve opening pulse 0—500 1pulse
Cs5 EEVG2 Gas cooler expansion valve opening pulse 0—500 1pulse
C56 Water pump revolution speed command 0—500 10min™
C57 Water pump revolution speed 0—500 10min’!
Cs8 CWFV1 opening 0—100 1%
Order of 100: CWEV2
cs59 CWFV opening 0.1 — Order of 10 : CWFV3

(0: Close, 1: Open)

Orderof 1 : CWFV4

- 229 -



‘22 e HM-T-419

Code No. Contents of display Data display range Minimum unit Remark
Order of 100 : CWFV5
C60 CWFV opening o Clogé, L - — Order of 10 : CWFV6
Order of 1 : Spare
., ) 0.1 Order of 100 : 63H1-1
61 E};‘tﬁgﬁxtd‘ ((l) ; (s')lfen cgrcu;t) — Order of 10 : 63H1-2
> Short circuit Orderof I : CNSI
0.1 Order of 100 : CNS2
C62 External input (0 # Open circuit) — Order of 10 : CNS3
1 ; Short circuit Orderof 1 : CNGI
) 0.1 Order of 100 : CNG2
C63 gﬁ:ﬁ:% g:ﬂ;;t (0 Open c@rcuit) —_ Order of 10 : Operation output (CNH)
1+ Short circuit Orderof 1 : Error output (CNY)
0.1 Order of 100 : External output (CNZ1)
Co4 External output (0 : Open c@rcu@t) — Order of 10 : External output (CNZ2)
1; Short circuit Orderof I @ Spare
0.1 Order of 100 : CH1
C65 Relay output (Heater) (0 Open c@rcu%t) — Order of 10 : CH2
1 : Short circuit Orderof 1 : DH
0.1 Order of 100 : H1
C66 Relay output (Heater) (0 Open c%rcuit) — Order of 10 : H2
1+ Short circuit Orderof I @ Spare
0.1 Order of 100 : Coolig fanl, 2
Co7 Relay output (Cooling fan for control) (0 Open circuit) — Order of 10 : Ventilating fan
1+ Short circuit Order of 1 : AC water pump
0.1 Order of 100 : 52X1-1, 2
C68 Relay output (52X-1, 2) (0 Open circuit) — Order of 10 : 52X2-1, 2
1 ; Short circuit Orderof | : Spare
0.1 Order of 100 @ SV-injl
C69 Relay output (Solenoid valve) (0 Open circuit) — Order of 10 @ SV-inj2
1¢ Short circuit Orderof I : SVHGI
0.1 Order of 100 : SVHG2
C70 Relay output (Solenoid valve) (0 Open c@rcuit) — Order of 10 : SV-oill
17 Short circuit Orderof 1 : SV-oil2
C71 Number of connected unit 1-4 Tunit
C72 Capacity of connected unit 0-999 kW
C73 Accumulated compressor operating time (CM1) 0-655 100h
C74 Accumulated compressor operating time (CM2) 0-655 100h
C75 Accumulated water pump operating time 0-655 100h
76 Q;?[Lll:;:\;izdl;(S)tntli[:;eeszgv([){))erating time from the 0-655 100h
77 g:g;t:ls;ieedlZg:r:ﬁ;zszgﬁg)erating time from the 0-655 100h
78 gz?rl;::r;l;zt;dlzgtgn peump operating time from the 0-655 100h
C79 Operation mode 0-10 — See next page.
C80 Target temperature to top up 0-99 1T
C81 Target hot water temperature 0-99 1T
C82 Target hot water amount 0-99 1T
C83 Rate of effective demand 0-100 1%
C84 Hot water amount 0-127 1%
C8s5 Spare — —
<Control status>
C86 Control status 0-127 1
C87 Protection control status 0-127 1
C88 Compressor stop factor 0-127 1
C89 Compressor stop factor lapsed time 0-255 1
C90 Protection control factorl 0-127 1
C91 Protection control factor2 0-127 1
92 Protection control factor3 0-127 1
C93 Compressor anomaly detection factorl 0-127 1
C94 Compressor anomaly detection factor2 0-127 1
C95 Compressor anomaly detection factor3 0-127 1
<Others>
C96 Data reset
c97 Program - sub-version 0-991 —
C98 Program - POL-version 0.00-9.99 0.01
C99 Auto feed display — —
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 Operation mode can be confirmed from Mente PC or 7-segment display (C79)

No. Operation mode Cylinder type In case of day off setting
Vented
0 Stop Available Available
Unvented
Vented
1 Top up operation Available Unavailable
Unvented
K ration Vented Available
4 ep warm operatio Available
(Vented cylinder only) Unvented Unavailable
Anti-freezing operation Vented
5 (Water pump work only) Available Available (*1)
Unvented
Vented
7 Fill up operation
Unvented
Vented
8 Defrost operation (*2)
Unvented
Available Available
Vented
9 Primary setting operation
Unvented
Vented
10 ‘Water pump test run
Unvented

(*1) After primary setting operation is done, this operation is available.
(*2) If ambient temperature is less than 3 degree, defrost operation will be started after finishing top up operation in night-

time.

[Example of operation mode in Mente PC data]

10 (Water

bump test
run) : /

CFill up b
operation) 10

4
(Keep warm
operation)

12:08 1310 1418 158:20
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(3) Compressor stop factor
It can be confirmed the number of compressor stop factor from Mente PC or 7-segment display (C88).

Compressor stop factor is remained until occuring next stop factor.

[Example]

(1) Compressor stop factor (55) is caused by HP protection control. This control is caused by lack of supply water due to
pipe clogging.

(i1) Compressor stop factor (91) is caused by outdoor fan control . (2 fan — 1fan)

This control can be seemed in hot season.

I ——  Compressor stop factor 0 ompresso

55(compressor Compressor stop
stop for HP factor is remained
protection) until occuring next
stop factor.

55(compressor
stop for HP : 30
protection) 20

10

10:30 11:00 11:30 12:00 12:30 1300

—HP1 ——LP1 ——MP1 |

10:30 11:00 11:30 1200 12:30 1300
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[Outdoor unit]
Disconnection / Short circuit (sensor, EEV)

[Outdoor unit]
Disconnection / Short circuit (sensor, EEV)

[Unvented Cylinder]
Disconnection / Short circuit (sensor, EEV)

Compressor stop factor Number
When power ON 0
Ambient temperature sensor 1
Heat exchanger temperature sensor 1 (Tho-R1) 2
Heat exchanger temperature sensor 2 (Tho-R2) 3
Heat exchanger temperature sensor 3 (Tho-R3) 4
Heat exchanger temperature sensor 4 (Tho-R4) 5
Discharge pipe temperature sensor 1 (Tho-D1) 6
Discharge pipe temperature sensor 2 (Tho-D2) 7
Suction pipe temperature sensor 1 (Tho-S1) 8
Suction pipe temperature sensor 2 (Tho-S2) 9
Under-dome temperature sensor 1 (Tho-C1) 10
Under-dome temperature sensor 1 (Tho-C2) 11
Heat radiatiqn fin temperature sensorl 12
/Power transistor temperature sensor1(Tho-P1)

Heat radiatiqn fin temperature sensor2 13
/Power transistor temperature sensor2(Tho-P2)

High pressure sensor 1 14
Low pressure sensor 1 15
Intermidiate pressure sensor 1 16
High pressure sensor 2 17
Low pressure sensor 2 18
Intermidiate pressure sensor 2 19
Gas cooler water temperature sensor 1 20
Gas cooler water temperature sensor 2 21
Gas cooler temperature sensor 1 22
Gas cooler temperature sensor 3 24
Temp. sensor at inlet injection port 26
Temp. sensor at inlet port of intermediate pressure receiver 28
Disconnection of EEVH1 30
Disconnection of EEVH2 31
Disconnection of EEVG1 32
Thtl for unvented cylinder 40
Tht2 for unvented cylinder 41
Tht3 for unvented cylinder 42
Tht4 for unvented cylinder 43
Tht5 for unvented cylinder 44
Tht6 for unvented cylinder 45
Tht7 for unvented cylinder 46
Tht8 for unvented cylinder 47
Tht9 for unvented cylinder 48
Water level sensor for unvented cylinder 49
Water temperature sensor for unvented cylinder 50
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Compressor stop factor

Number

[System anomaly]

HP1 Anomaly
% 63H1 activation, HP = 14MPa

55

LP1 Anomaly % LP < 1.0MPa

57

Tdl Anomaly 3% Td = 135C

59

Open phase on power source, Reverse phase on power source

61

CPU communication error

62

[System anomaly]

FMol anomaly

65

FMo2 anomaly

66

INV1 current cut

67

INV1 power transistor overheat

69

INV1 start-up failure

71

INV1 communication error

73

INV1 loss of synchronism

75

Communication error between outdoor unit

77

Active filter anomaly

78

[Water circuit anomaly]

Water pump anomaly
Ex. Rotation of water pump < 500 min”

80

Inlet water temperature anomaly
Ex1. Inlet water temperature > 63C
Ex2. In case, there Is a temperature
difference( A4 10T ) in 10 minutes.

81

Outlet water temperature anomaly
Ex1. Outlet water temperature = 98°C

82

Overflow anomaly

83

Anomaly of cut off the water supply
Ex1. Gas cooler outlet refrigerant temperature = 80C

84

Flow volume anomaly

85

[Control]

Normal stop
(Operation is stopped without anomaly.)

90

Stop for changing control
Ex1. fan control(2fan — 1fan)

91

Stop for changing water circuit
Ex. Normal operation — Keep warm operation(Vented cylinder only)

92
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4.9 How to reset the accumulated water pump and compressor operating time
[Timing to be displayed about periodical check 1, 2 & oPE-1 — 3,11 — 13]

* Q-ton announce the maintenance code and periodic check by the cumulative operating time of the water pump and

compressor. This announcement to the user can remind the maintenance check.
- The table shows the timing of maintenance code and periodic check. And also, it shows how to reset the cumulative

operating time after periodic check

7-segment display of Maintenance code Display of remote control(*2)
accumulated operation time How to reset
(*1) oPE Code |Timing to be displayed | Display content | Timing to be displayed

78 OPE-11(M11) 5,000h L gg}ggggp&%gsplay to

Water pump (ﬁ;g;:gﬁg‘fi:’gf;ﬂgp OPE-12(M12) 10,000h Periodical 20,000h B SEATAS
periodical check) oPE-13(M13) 20,000h 3. gl;ii%i %iggit)m OFF
o6 eI | s000n e iy o

Compressor | (fseumuitied compresser | oPE2(M2) 10,000h Periodical 30,0000 2 e e oo
periodical check(CM1)) OPE-3(M3) 30,000h 3. ?legtr;%; ?]g;;lz)w OFF

Note) *1: 100h units
*2: This function can be invalid by using SW6-4 to ON (from Main ROM ver.1.802)

[How to reset accumulated time of water pump and compressor after replacement ]

* Accumulated time of water pump and compressor is counted. This info will be useful when servicing.

- Ifiit is replaced, make sure to reset its accumulated time for future service.

7-segment display of
accumulated operation time How to reset

(*1)

C75
Water pump | (Accumulated water pump
operating time)

Set the 7-segment to C75.
Reset operation time by pressing the SW7 for 3 seconds.

C73
Compressor | (Accumulated compressor lslztsg:?) 7;;%;132\3: bC73r.essin the SW7 for 3 seconds
operating time(CM1)) P y P g .

Note) *1: 100h units

{Reference)

01 Order of 100 : SVHG2
C70 Relay output (Solenoid valve) (O ; Opén c@rcu@t) — Order of 10 : SV-oill
1+ Short cireuit Orderof I : SV-oil2

C71 Number of connected unit 1—4 lunit
C72 Capacity of connected unit 0 —999 1kW
C73 Accumulated compressor operating time (CM1) 0 — 655 100h
C74 Accumulated compressor operating time (CM2) 0 — 655 100h
C75 Accumulated water pump operating time 0 — 655 100h
Accumulated compressor operating time from the -
C76 maintenance last time (CM1) 0—0655 100h
Accumulated compressor operating time from the -
c77 maintenance last time (CM2) 0 — 655 100h
Accumulated water pump operating time from the o
C78 maintenance last time 0—655 100h
C79 Operation mode 0—10 — See next page.
C80 Target temperature. to top up 0—99 1T
C81 Target hot water temperature. 0—99 1T
C82 Target hot water amount 0—99 1T
C83 Rate of eff ective demand 0 — 100 1%
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4.10 Reference for control PCB replacement
When changing control PCB, make sure to save/transfer below data as following below procedure.

No. Item Content
1 Target HW temperature 60 — 90C
2 Accumulated compressor operating time 0— 255
3 Accumulated water pump operating time 0 — 255

<Procedure for data save>
Menu = Service & maintenance (enter the PW) = Save HP unit setting
= Save setting

¢ If the multiple units are connected, all of unit data can be recorded.

<Procedure for data transfer >
Menu = Service & maintenance (enter the PW) = Save HP unit setting
= Transferred the saved data
% If the multiple units are connected, please select the unit.
% During operation, this procedure is not allowed.

4.11 Operation start/stop condition

[Heat pump water heater

operation] (Start) iTarget HW amount <Example>

[y [Heat pump water heater |(D After reached 100% HW amount, if unit
| operation Pause become inching operation, P78 change from 5 to
| (Stop) moreover may be effective. ]

5% | +5% @1f th; temperature sensor is not so many, there is a

it can be changed | it can be changed possible to make extra HW. If so, P79 change
by P78(0-100) ! by P79(0-100) R ﬁ‘rﬁ%ufﬁt}ily from 5 to 0 may be effective.

I . Cylinder

<Starting condition of normal operation>

Actual HW amount (= displayed in RC) + 5% < Target HW amount
i.e.) If you want to start unit after run out of HW in cylinder, change the P78 value from 5 to 95.

<Ending condition of normal operation>

Actual HW amount (= displayed in RC) = Target HW amount + 5%
Or

Actual HW amount (= displayed in RC) = 100% HW amount level

i.e.) If you war(l)t to stop the unit at reached actual HW amount as same as target HW amount, P79 value should be changed
from 5 to 0.

Note) When you change P78/P79 value, make sure to record in commissioning report or service report.
Be sure to set P78 < target HW amount. If P78 = target HW amount, heat pump will not start even if the actual HW
amount reaches 0%.
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4.12 When power off in multiple unit system
(1) In case of 1 remote control & multiple units
(a) Prior to W23R-2.1
If 1 group is OFF in combination system, all of unit can not restart by itself.

»¢Power source breaker
is needed in each unit.

Power
source

breaker

ON

Power |
source — |

This warning

breaker message will show
,&‘\_—‘ and unit can not /'\ BT iz conmected by mistake
restart by itself [ ¢
[ Power OFF only 1 group ] d

#%if this happen, please reset the all of unit.

(b) W23R-2.2 or later

(@ At that time, E1 will be displayed and red light will flash because
there is no communication with remote control and unit(Power OFF).

Operation can
continue e T ) )
S gl ] [Unit protection stop |
Power Will be displayed.
source ol
You can confirm error code by
breaker using R/C (Menu = Error
ON display)
( . . )
[Caution] If unit is Power OFF,
Power Red light will below display will be shown for
SOULCE flash 15 minutes.
breaker
Do you want to save up
. | - | the previous setting of
—— R/C before power ON
ST ——
)
\_ J
[ Power OFF only 1 group ]
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(3 If the unit is power ON again, communication will re-start. But operation status will be stop

(@) Therefore please press Run/Pause button on R/C. At this time E1 will be reset

Power [Unit protection stop |
source _l I

will still be displayed.

/ Press Run/Pause
button

breaker
ON
S o/ ] h \ : to start the operation?
Power g———— :IA;I: 12 it okay to pause?
source |
breaker —_l . . o
F = Red tl‘llgglﬁ will Press the
OFF=0N =14 Run button
———— ‘ Select the item [ﬂ]

After power ON, unit cannot start | | After pressing
automatically without reset by Run/Pause button, light

Run/Pause button. will be green.

(2) How to check R/C software version

#&Below display will be shown after power ON
This issue will be solved from W23R-2.2 or later.

Yersion: WesR-2 2
Progt-amll 94H
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4.13 Additional information for tank temperature sensor connection
(1) Mounting method of temperature sensor

When attaching the temperature sensors on the hermetic type hot water cylinder, take the following cautions into consideration.

eUse aluminum adhesive tapes capable of withstanding temperatures higher than 90°C, with care to stick the sensors firmly to the
surface of cylinder.

e Attach the sensors in the order of Tht-1, Tht-2 ..., starting from the hot water supply outlet. Hot water amounts corresponding to

respective temperature sensors vary depending on the number of sensors.

TOTAL
Sensor No. 2 pcs. 3 pcs. 4 pcs. 5 pcs. 6 pcs. 7 pcs. 8 pcs. 9 pcs.
Tht-1 20% 20% 20% 20% 10% 20% 10% 10%
Tht-2 100% 60% 50% 40% 30% 30% 20% 20%
Tht-3 100% 75% 60% 40% 40% 30% 30%
Tht-4 100% 80% 60% 50% 50% 40%
Tht-5 100% 70% 65% 60% 50%
Tht-6 100% 80% 70% 60%
Tht-7 100% 80% 70%
Tht-8 100% 80%
Tht-9 100%

e Attach the highest temperature sensor at about 100mm below the welding position of upper panel or connection for hot water
returning from the heat pump water heater, whichever lower.

e Attach the lowest temperature sensor at about 100mm above the supply water inlet or connection of feed water pipe to the heat pump
water heater, whichever higher.
When the supply water inlet goes down in the hot water cylinder, take as the standard the end of supply water pipe or incoming
water pipe connection, whichever higher.

eBetween the highest and lowest sensors, attach temperature sensors keeping the same distance from one to the next sensor. Take care
also to adjust the number of sensors such that 500 liters or more water will be reserved between a pair of sensors, in order to prevent

the inching operation.

=) Supply hot water

CO2 heat pump — Panel welding position

water heater e I \l; 1' 66m m
Tht-1

0,

@) Secure a distance which can
Tht-2 - > retain 500 liters or more water
(60%) / between a pair of temperature
Thi-3 $ Sensors.

(100%)
/I\l 00mm

CO: heat pum [ -
puthp — —F ——— 4— Feed water

water heater
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