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3. APPLICATION DATA
  3.1 Installation work for air to water heat pump water heater

PCM012D026

1

◎ 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
●Read these “Precautions for safety” carefully before starting installation work and do it in the proper way.
● Safety instructions listed here are grouped into WARNING  and CAUTION . 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 WARNING  to emphasize its importance. However, a failure to observe a safety instruction 
listed under CAUTION  can also result in a serious consequence depending on the circumstances. Please 
observe all these instructions, because they include important points concerning safety.

●7Ke PeaninJ RI “Marks” used here are as shown on the right. Never do it under any circumstances.

   Always do it according to the instruction.

● 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.

●This unit complies with EN61000-3-11
● 

the utility company is given before usage.

WARNING
● The appliance shall be installed in accordance with national wiring regulations.
● Installation should be performed by your dealer or the specialist.

Improper installation made by yourself may cause water leak, el
● Installation should be performed properly according to this installation manual. 

re or injury due to overturn of the unit.
● tion.

capacity, improper controlling or injury.
● Consider 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 concentrati
(The concentration of CO2 in nature is 0.03-0.04%. If the conce .)

●Ventilate the working area well in case the refrigerant leaks during installation.
If the refrigerant leaks and exceeds the critical concentrati

●&Keck nR OeakaJe RI UeIUiJeUant aIteU instaOOatiRn�
If the refrigerant leaks and exceeds the critical concentrati

● 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 4points 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 . 

nging work.
Improper hoisting may cause an accident resulting in injury or death by dropping the unit.

●'XUinJ KRistinJ� an\ SeUsRn sKaOO nRt enteU XnGeU tKe Xnit sOinging.
If the unit falls, it may cause death or severe injury. Be sure not to enter under the unit slinging. 

●'R nRt caUU\ tKe Xnit� ZKRse ZeiJKt e[ceeGs ��kJ� E\ RneseOI Zithout any other supporters. 
●,nstaOO tKe Xnit SURSeUO\ Rn a SOace tR Ee aEOe tR ZitKstanG t .

ng or turnover of the unit that leads to injury.
●,nstaOO tKe UePRte cRntURO Rn a SOace tR Ee aEOe tR KROG its ZeiJKt�

ng of R/C.
● to be able to withstand strong winds such as typhoon, and earthquakes.

Improper installation may cause an accident due to turnover of the unit.
cal installer, and the exclusive circuit shall be used.

●6KXt 2)) tKe Pain SRZeU sRXUce EeIRUe eOectUicaO ZiUinJ�
source

WitKRXt sKXttinJ 2)) tKe SRZer, it may cause electric shocks, breakdown or malfunction.
ed to the standard and the current capacity.

Using improper electrical wires may cause electric leak, heat
ten 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

●$UUanJe tKe eOectUicaO ZiUes in tKe cRntURO ER[ SURSeUO\ tR SUevent them from rising the terminal cover. 
Improper arrangement may cause heat generation at the terminal

●'R nRt SeUIRUP EUa]inJ ZRUk in a seaOeG URRP�

●'R nRt SXt tKe GUain SiSe GiUectO\ intR tKe GitcK ZKeUe tR[ic

And it may cause corrosion of the inside unit that leads malfunction of the unit or refrigerant leak.
● 

●8se tKe JenXine RStiRnaO SaUts� And installation should be performed by a specialist.
If you install the unit by yourself, it may cause water leak, e

● The water piping work for feed water side shall be performe hority.
Improper water supply work may cause malfunction of the unit or water leak.

●8se tKe Pi[inJ IaXcet ZitK tKeUPRstat IRU a sKRZeU EatK�
If the event of malfunction may happen, it may cause a risk of scald.

Heat pump unit: ESA30E/
ESA30EH ser ies HW 
storage unit: Unvented 
cylinder
*  The Unvented cylinder is 
procured locally. Please 
procure the unvented 
cylinder according to the 
specifications mentioned 
in this manual.

CO2
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WARNING
●7Ke '�t\Se JURXnGinJ ZRUk sKaOO Ee GRne SURSeUO\ .

'R nRt cRnnect tKe JURXnGinJ ZiUe tR Jas SiSe� ZateU SiSe� OiJKtninJ URG� eaUtK ZiUe RI teOeSKRne�
,PSURSeU JURXnGinJ Pa\ caXse PaOIXnctiRn� eOectUic sKRcks at eO
,n case RI cRnnectinJ tR Jas SiSe� iI Jas Oeak RccXUs� tKeUe is

●'XUinJ instaOOatiRn ZRUk RU UeORcatiRn ZRUk RI tKe Xnit� GR nRt Pi[ tKe aiU RtKeU tKan &2 2 intR tKe UeIUiJeUant ciUcXi t�
,I tKe aiU is Pi[eG in� tKe KiJK SUessXUe in tKe ciUcXit EecRPes e[tUePeO\ KiJK anG it Pa\ caXse EXUst RU seUiRXs inMXU\ .

●'R nRt cRnnect tKe SRZeU ZitK tKe YROtaJe RtKeU tKan �����������9��� ��+] tR tKe Xnit� 

●'R nRt cRnnect tKe $& SRZeU tR tKe UePRte cRntURO� 7Ke cRnnectaEOe YROtaJe tR tKe R�& is '&��9  at tKe Pa[iPXP�

●)it tKe seUYice SaneO anG tKe cRntURO OiG secXUeO\ .
Rn RI GXst RU ZateU intR tKe cRntURO ER[�

●%e sXUe tR instaOO an eaUtK OeakaJe EUeakeU anG cKeck its RSeUatinJ EeKaYiRU � 

●%e sXUe tR Xse RnO\ tKe IXse ZitK SURSeU caSacit\ .
,I steeO ZiUe RU cRSSeU ZiUe is XseG� it Pa\ caXse PaOIXncti

●'R nRt instaOO tKe Xnit in KiJK KXPiG atPRsSKeUe�
,I instaOOinJ in tKe EatK URRP anG tKe KiJK KXPiG SOace� it Pa

●'R nRt OeaYe SackinJ PateUiaOs aIteU XnSackinJ� 
,I SackinJ PateUiaOs is sXckeG in tKe RtKeU PacKine ORcateG tKeUe� it Pa\ caXse EUeakGRZn RU aEnRUPaO RSeUatiRn� 

●'isSRse tKe SackinJ PateUiaOs SURSeUO\ aIteU XnSackinJ�
,I OeaYinJ SackinJ PateUiaO ZitKRXt UePRYinJ naiOs anG PetaO Sieces� it Pa\ caXse inMXU\ .
,I GisSRsinJ SOastic cRYeUs ZitKRXt teaUinJ� it Pa\ caXse an ac t�

●:Ken XsinJ tKis Xnit ZitK cRPEXstiRn aSSOiance� Ee sXUe tR YentiOate IUeTXentO\ .

CAUTION
 KanGs�

,I tRXcKinJ� it PiJKt caXse inMXU\ .
●'isSRse tKe SackinJ PateUiaOs SURSeUO\ aIteU XnSackinJ�

,I OeaYinJ SackinJ PateUiaO ZitKRXt UePRYinJ naiOs anG PetaO Sieces� it Pa\ caXse inMXU\ .
,I GisSRsinJ SOastic cRYeUs ZitKRXt teaUinJ� it Pa\ caXse an ac t�

●,nsXOate tKe KRt ZateU SiSinJ secXUeO\ .
,PSURSeU insXOatiRn PiJKt caXse UaGiatinJ Keat IURP tKe sXUIace RI tKe SiSinJ anG GecUeasinJ tKe KRt ZateU tePSeUatXUe�

●&Keck nR UeIUiJeUant Oeak E\ SeUIRUPinJ aiU tiJKtness test aIteU tKe enG RI SiSinJ ZRUk�
,I UeIUiJeUant Jas Oeaks in a sPaOO URRP anG e[ceeGs tKe cUitic

● )RU GUain SiSinJ ZRUk� Ee sXUe tR Pake GescenGinJ sORS RI JUeateU tKan ������ nRt tR Pake tUaSs anG nRt tR Pake aiU �SXU JinJ� 
&Keck iI tKe GUainaJe is cRUUectO\ GRne GXUinJ test UXn anG ensXUe tKe sSace IRU insSectiRn anG Paintenance�

●$OZa\s RSen tKe YaOYes instaOOeG in tKe inOet anG RXtOet SiSinJ RI tKe Xnit GXUinJ RSeUatiRn RI tKe Xnit�
2SeUatinJ tKe Xnit ZitK tKe YaOYes cORseG Pa\ caXse IaiOXUe�

●$OZa\s stRS tKe Xnit XsinJ tKe ³3aXse´ EXttRn tKe UePRte cRntURO GXUinJ tKe Paintenance RSeUatiRn RI tKe ZateU tank�
●'isSRse cOeaninJ sROXtiRn anG JO\cRO sROXtiRn SURSeUO\ accRUGinJ tR tKe UeJXOatiRn� 

●8se cOean ZateU cRnIRUP tR tKe ZateU TXaOit\ cUiteUia RI GUinkinJ ZateU .
7Ke GeteUiRUatiRn RI ZateU TXaOit\ Pa\ caXse PaOIXnctiRn RI tKe Xnit RU ZateU Oeak GXe tR cRUURsiRn�

� 
,t PiJKt caXse ZateU Oeak GXe tR cRUURsiRn GeSenGinJ Rn tKe ZateU TXaOit\ .

●'R nRt sXSSO\ tKe SRZeU EetZeen tKe Xnits� 6XSSO\ tKe SRZeU tR eacK Xnit inGeSenGentO\ .

●%e sXUe tR take PeasXUe IRU anti�IUee]inJ�
:itKRXt takinJ PeasXUe IRU anti�IUee]inJ� it PiJKt caXse EUeakaJe RI ZateU SiSe� cRPSRnents RU cRnnectinJ MRints in tKe s\steP�

UeatPent ZRUk�
,PSURSeU tUeatPent PiJKt caXse seUiRXs GaPaJe� ZKen ZateU Oeak RccXUs�

R SUeYent IURP tKe secRnGaU\ GaPaJe GXe tR tKe OeakaJe
IURP +:  stRUaJe Xnit anG ZateU SiSinJ�

●'R nRt tRXcK tKe KiJK tePSeUatXUe sectiRn RI tKe KRt ZateU SiSe ZitK EaUe KanGs�
,I tRXcKinJ� it PiJKt caXse scaOG�
'iUect GUain RI KRt  ZateU IURm  tKe +:  st RUa Je Xnit is SURKi EiteG� ,t  PiJKt  caXse  scaOG RU GaPaJ e RI t Ke Sack inJ Rn t Ke Xnit si Ge.

●+Rt ZateU tePSeUatXUe is ���& at tKe Pa[iPXP� 
 Keat�Uesistant� 

8sinJ SRRU Keat�Uesistant SackinJs PiJKt caXse ZateU Oeak�
●(nsXUe �������03a RI sXSSO\ KRt ZateU SUessXUe at tKe ORZest�

e RI KRt ZateU sXSSO\ GXe tR tKe SUessXUe ORss�
● 

ZRUk�
● 

EeIRUe staUtinJ ZRUk�
c sKRcks GXe tR sSOasK ZateU tR tKe eOectUicaO SaUts�
 IRU GUain anG aiU SXUJe ORcateG insiGe RI tKe Xnit� 
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Featur e of CO2 r efrigerant
●T he ope ration pre ssure  of C O2 refri gerant is ge nerally 12- 15MPa  at the max imu m, which is about  4 times hi gh pre ssure  of  R 410A.

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 pur ging CO 2 refriger ant, pleas e pur ge a s mall amount to a place w her e ther e is  no person by opening s ervice valve s lightly . 

and at 25% to more than 30% it causes death.
CO2 refriger ant is heavier  than the air  and accumulates  eas ily at low er place. Ther efore, if ther e is a risk of refriger ant leak or when pur ging 
refriger ant, pleas e take meas ure to pr event CO 2 refriger ant fro

First aid under high concentration of CO2 gas
(a) When breathing a high concentration of C O2 gas
  breathed and ensure the person can relax and kept rested.
  -

cial respiration.
(b) When the high concentration of C O2 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 C O2 gas gets into the eye
 Rinse the eye with fresh water , and consult a physician immediately .

Legal formalities
●ResSRnGinJ tR tKe Water Low
  When connecting the HW  storage unit with clean water pipe
  Consult with the Waterworks Bureau under the jurisdiction of the local government.

CAUTION
● 

ls are handled.

nance work.
tion place.

● When ins talling the unit on a roof  or a high place, for preventing from a fall, ins tall per manent ladders and handr ails  at the passage, 
and ins tall fences and handrails  around the unit.
If not, it might cause injury due to falling from the installation place.

● Do not install and use the unit near the hospital and telecommunication facility where equipment generate electromagnetic wave 
and/or high frequency wave.

 unit to med ical equipmen t and/or c ommunicatio n equipmen t.
●'R nRt instaOO tKe Xnit in a SOace tKat Pa\ EecRPe a nestinJ 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 

Please ask the customer to keep the surroundings clean.
●'R nRt Xse tKe Ease IUaPe IRU instaOOinJ Xnit ZKicK is cRUURGed or damaged after long-term use.

If leaving corroded or damaged, it might cause a fall of the unit or injury .
●'R nRt instaOO tKe Xnit at IROORZinJ SOaces�

, 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 ins talling the unit in s uch ar ea, it is  n tion 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 

ong winds blow directly into the unit)

•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.

t to (On a wall near bed room or such area)
y wave (near TV  set, radio and etc.) 

im. 
●'R nRt instaOO tKe UePRte cRntURO at a SOace ZKeUe it is e[SRseG tR GiUect sXnOiJKt�  

It might cause malfunction or discoloration of the R/C.
●'R nRt instaOO tKe UePRte cRntURO at a SOace ZKeUe ZateU cRXOG Ee sSOasKeG tR tKe R�&�

If water could get into the R/C, it may cause electric shocks or malfunction of internal electronic parts.
●7Ke aPEient tePSeUatXUe IRU Xse is ��� tR ����& anG tKe stRUaJe tePSeUatXUe is ��� tR ����&�
●,I Xse tKe Xnit at ���& RU ORZeU RI RXtGRRU tePSeUatXUe� Ee 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 .

.

CO2
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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.
● For the piping work, option parts are required, please refer to the catalog and etc for this unit.
●  Be sure to install the earth leakage breaker. (It should be impulse withstanding type.)
●  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)

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

Wirings for sensors for
unvented cylinder

② Remote
      control

④ Wirings for CWFV3

Air purge valve

3-way valve, 
CWFV3

Hot water temperature.
sensor

sensor
sensor

Feed water temperature.

GV

GV

GV
FJ

GVT P

FJGV

FJYS

DrainDrain

Clean water tank

① ESA30EH2 ③ Unvented cylinders

T P

CV

GV:Gate valve
CV:Check valve
FJ:Flexible joint
YS:Strainer (Y-type)

RT P

⑥ Clean water supply
     pressure pump

⑭ Expansion vessel

⑩ Air purge 
      valve

⑪ Relief valve

⑧ Stop valve, CWFV5

⑥ Hot 
     Water
      temperature.

⑨ Anti-freezing heater

⑫ Insulation

⑨

⑨

for unvented cylinder
for water pipings

⑤ Pressure 
     reducing 
      valve

Part name Model General description
① Heat pump unit ESA30EH2 For outdoor air temperature -25°C

② Remote control for heat pump  
water heater (Option part) RC-Q1EH2 For setting hot water amount and setting hot water temperature.

③ Unvented cylinder 
ʢLocally procured) — xt page.

④ Wiring kit for unvented cylinder 
(Option part)

MTH-Q1E 
(20m length of wire) 

or 
MTH-Q2E 

(10m length of wire)

For connecting with unvented cylinder 
• Connect to the water temperature sensor of unvented cylinder. 
• Connect to the 3-way valve for switching to anti-freezing circuit and control it.

⑤ Pressure reducing valve 
(Locally procured ) —

Setting pressureʽ 400kPa 
Connecting pipe sizeʾ 32A 
If the feed water pressure exceeds 400kPa, be sure to mount it.

⑥ Hot water temp sensor 
(Option part) MTH-Q3E Mounting or pasting on the unvented cylinder for detecting hot water temperature in the 

cylinder. 1.25m length × 9

⑦ 3-way valve, CWFV3 (Option part) MTH-Q4E For switching to anti-freezing circuit. (wiring length 0.7m, AC200V, 50mA) IP56 (Indoor 

⑧ Stop valve of hot water supply, 
CWFV5 (Option part) MTH-Q5E If the multiple heat pump water heaters are connected, it is necessary to use at the hot 

water supply line. (wiring length 0.7m, AC200V, 50mA) IP56 (Outdoor use allowed)

⑨ Anti-freezing water heater 
(Locally procured) — When outdoor air temperature becomes below 0°C, be sure to install the trace heating 

on the water pipe (10W/m).

⑩ 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.

⑪ Relief valve (Locally procured) — For preventing from increasing pressure in the system during heating up the water. 
Working pressure: 450±30kPa or lower.

⑫ Insulation (Locally procured) —
Heat resistanceʾ 120°C 
• For the cylinder shell: 50mm or thicker glass wool whose density is 16kg/m3. 
• For the cylinder end plate: 50mm or thicker glass wool whose density is�24kg/m3. 
• For the water piping: 30mm or thicker glass wool whose density is 48kg/m3.

⑬ Clean water supply pressure 
pump (Locally procured) — Apply pressure to the primary side of the pressure reducing valve, which is more than a 

valve of the secondary side.
⑭ Expansion vessel (Locally procured) — —

⑮ Wiring kit for CWFV3

MTH-Q6E 
(20m length wire) 

or 
MTH-Q7E 

(10m length wire)

For connecting heat pump [Slave unit only]. 
ɾConnect to the 3-way valve, CWFV3, switching to anti-freezing circuit and control it.
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1-3 S pecifi cati ons of unvented hot water sto rag e cylinder for  connecti ng to ESA30EH2
Please arrange and procure a new unvented cylinder with followi
* 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.

● )RU cRPPeUciaO Xse
The cylinder is installed indoors, not outdoors. 

● ,t sKRXOG Ee XnYenteG KRt ZateU stRUaJe c\OinGer , 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). 

please select the cylinder volume in consideration of available hot water supply volume and dead volume.
● 'esiJn SUessXUe 

'esiJn SUessXUe is ���03a RU KiJKer .
The design pressure of ESA30EH2 is ���03a� Even if the design pressure of the cylinder is ���03a or higher , the maximum water 
pressure  applied to the cylinde r actually  shall be less than 0.�03a. And  pleas e decide  the  usage pressu re in conside ration of allowance 
and setting value of relief valve.
Even if the actual pressure applied to the cylinder is ���03a� the cylinder can be used, but the minimum pressure shall be 0.1 to ���03a or 
higher . If the pressure becomes lower than the minimum pressure, water volume becomes decreasing.

● 3iSe cRnnectiRn SRUt
Cylinder has one or more pipe connection ports at the top. The size of port shall be 32A  or bigger .

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.  

● 0ateUiaO
SUS444 or SUS316 (with consideration for stress corrosion cracking resistance)

temperature and hot water amount in the cylinder may not be detected correctly.
Please consult with our distributor .

● +eat UesistinJ tePSeUatXUe
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 

tions 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 ø 7mm or bigger in size and 20mm or deeper in depth are required on the cylinder.
0+,’ s genuine temperature sensor � 0+T -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 %

Number of sensors to apply
Sensor No. 3 pcs. 4 pcs. 5 pcs. 6 pcs. 7 pcs. 8 pcs. 9 pcs.*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  Recommendab le number of sens ors 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 . 

Recommendable

temperature

However , 

temperature

sure to reduce temperature
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● ,nsXOatiRn
,nsXOatiRn PXst Ee UeTXiUeG in RUGeU tR keeS KRt ZateU tePSeUatXUe stRUeG in tKe c\OinGeU .
�  6KeOO

0ateUiaO� *Oass ZRRO
'ensit\� ��kJ�P3

7Kickness� ��PP RU PRUe
�  (nG SOate

0ateUiaO� *Oass ZRRO
'ensit\� ��kJ�P3

7Kickness� ��PP RU PRUe
● &aUU\ in� ,nstaOOatiRn anG 6eUYice 	 Paintenance sSace

,t GeSenGs Rn tKe instaOOatiRn PanXaO RI tKe c\OinGeU SURcXUeG�

1-4 Notabilia for designing hot water supply system
Water piping limitation between the heat pump unit and the unvented cylinder .
●  7Ke ZateU SiSinJ OiPitatiRn in OenJtK EetZeen tKe Keat SXPS Xnit anG tKe XnYenteG c\OinGeU is ZitKin ��P Rne Za\ RI eTXiYaOent OenJtK 

ZitK SiSe si]e ��$�
●  ,I tKe eTXiYaOent SiSinJ OenJtK e[ceeGs ��P Rne Za\ � UeYieZ tKe SiSe si]e anG seOect tKe SiSe si]e ZKRse SUessXUe ORss is eTXaO� (([� ,n case 

RI ��$� tKe eTXiYaOent SiSinJ OenJtK is ��P��
  +RZeYeU � SOease nRte� iI seOectinJ  ORnJeU SiSinJ OenJtK anG EiJJeU SiSe si]e� tKe Keat UeOease IURP SiSinJ EecRPes incUeasinJ anG tKe KRt 

ZateU RXtOet tePSeUatXUe IURP tKe Keat SXPS Xnit tR tKe c\OinGeU EecRPes GecUeasinJ�
 (([� ,I SiSe si]e ��$  is XseG insteaG RI ��$� tKe KRt ZateU tePSeUatXUe GecUeases aERXt ��&�� 
● 7Ke ZiUinJ OiPitatiRn in OenJtK EetZeen tKe Keat SXPS Xnit anG tKe XnYenteG c\OinGeU is ZitKin ��P�
●  7Ke settinJ SUessXUe RI tKe SUessXUe UeGXcinJ YaOYe instaOOeG Rn tKe IeeG SiSinJ sKaOO nRt e[ceeG ���k3a at tKe inOet RI tKe Keat SXPS Xnit 

.
● nG tKe XnYenteG c\OinGeU sKaOO Ee ZitKin ��P EasicaOO\.
  

YaOYe (settinJ SUessXUe� ���k3a� in tKe Yicinit\ RI tKe inOet SRUt RI tKe Keat SXPS Xnit�

(1) Supply hot water to downstairs

8nYenteG c\OinGeU can Ee XseG tR sXSSO\ KRt ZateU XS tR �P EeORZ tKe c\OinGeU .
,n sXcK case� Ee sXUe tR instaOO a neJatiYe SUessXUe cKeck YaOYe� an aXtRPatic aiU SXU Je 

(2) Drift and parallel contr ol

①  ,I PXOtiSOe KRt ZateU sXSSO\ s\stePs 
aUe cRnnecteG in SaUaOOeO� GUiIt Pa\ KaSSen�

(3) Hot water supply system
●  'esiJninJ RI seSaUate s\steP is UecRPPenGaEOe� (,nstaOOinJ tKe

is UecRPPenGaEOe��

8nYenteG c\OinGeU

ReOieI YaOYe

:itKin ��P
Rne Za\

�P
 R

U P
RU

e
XS

 tR
 �

P 3UessXUe UeGXcinJ 
YaOYe

$XtRPatic aiU SXUJe YaOYe

1eJatiYe SUessXUe cKeck YaOYe

8nYenteG c\OinGeU

8
S 

tR
 �

P

:Ken KRt ZateU in Rne s\steP EecRPes cROG� 
sKXt XS sXcK s\steP ZitK stRS YaOYe�
7Ke Keat SXPS Xnit IRU cRPPeUciaO Xse eTXiSs 
tKe RXtSXt teUPinaO IRU sXcK cRntURO�

6ince KRt ZateU in Rne s\steP IORZinJ RXt easieU 
EecRPes cROGeU eaUO\� cROG ZateU IORZs intR tKe 
KRt ZateU sXSSO\ Oine.

%ecRPes cROGeU .eeSs KRt

②  3Oease instaOO tKe stRS YaOYe at eacK RXtOet SRUt�
(Yen iI GUiIt KaSSens� it can SUeYent tKe cROG ZateU 
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(2) INST ALLA TION LOCA TION     
(Ob tain app roval fr om the customer when sel ecti ng the installation ar ea)

2-1 Selecting the installation location
○Where air is not trapped
○Where the installation place is solid to install the unit f .
○  air ports 
○Where no heat of radiation is received from other heat source
○Where strong wind does not blow against the outlet air port  
○Where the electric noise is not subjected to rigid control
○Where the drain water can safely be dischar ged
○Where noise and hot air will not bother neighboring residents
○Where no snow will accumulate
○Where no TV  set or radio receiver is placed within 5m

(If such devices still receive electrical interference, seek another place not to be interfered.)  
○  Do not run the signal wire betw een heat pump unit and HW stor age unit near  the devices  gener ating electr omagnetic wave and/or  high 

frequency wave. 
Please note

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 dischar ge in a snowy area.)

rated. 
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 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

[W ater 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.

Item Cyclic water
(60°C＜   ≦90°C) Makeup water

Standard items

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 mgSO4

2–/L ≦30 ≦30
Acid consumption (pH4.8) mgCaCO3/L ≦50 ≦50

Sulphide ion/Acid consumption — ≦0.5 ≦0.5
Total hardness mgCaCO3/L ≦70 ≦70

Calcium hardness mgCaCO3/L ≦50 ≦50
Ionic silica mgSiO2/L ≦20 ≦20

Reference items

Iron mgFe/L ≦1.0 ≦0.3
Copper mgCu/L ≦1.0 ≦0.1

Sulphide ion mgS2–/L Not detected Not detected
Ammonium ion mgNH4

+/L ≦0.1 ≦0.1
Residual chlorine mgCl /L ≦0.1 ≦0.3

Free carbon dioxide mgCO2/L ≦0.4 ≦4.0
Stability index — —

2-2 Heat pump unit installation space (Service space)
1) Single unit

≧L4

Air inle At ir inlet

≧L2
Air inlet

Air inlet

Service space
for gas cooler & heat exchanger

≧
L3

≧
L1

Service space
for compressor & control

Wall height: ≦H3

Wall height: ≦H2 Wall height: ≦H4
Wall height: ≦H1

Installation space

Dimension 1 2
L1 800 800
L2 10 10
L3 800 500
L4 100 500
H1 1500 1500
H2 No limit No limit
H3 1000 1000
H4 No limit No limit

Be sure to keep space above the unit at least 2m.

Installation example

Caution

around the unit without fail. 
Otherwise, a risk of compressor 
and/or eclectic component 
failure may occur.
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2) In case that multiple heat pump units are installed
★ shows the front side of the unit
① Installation example for 3 units in a row

★★ ★

Air
suction

Air
suction

Air
suction

Air
suction

Air
suction

Air
suction≧L2 ≧L5 ≧L4

Wall height≦H3

Wall height≦H1
Wall height≦H4

≧
L3

Wall height≦H2

≧L6

≧
L1

Dimension 1 2
L1 800 800
L2 10 10
L3 800 500
L4 100 500
L5 10* 500
L6 10* 500
H1 1500 1500
H2 No limit No limit
H3 1000 1000
H4 No limit No limit

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

Installation example

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.

③ Installation example for 6 units horizontally and 4 units longitudinally

④ Installation example for 8 units horizontally and 4 units longitudinally

2-3 Unvented hot water storage cylinder Installation space (Service space)
According to the installation manual attached to the cylinder procured.

d.

Open
★★★

Wall height: No limit Unit: mm

★★★★★ ★

★★★★★ ★

★★★★★ ★

★★★★★ ★

≧750≧1500

≧8
00

≧
80

0
≧

80
0

≧
80

0
≧8

00
Unit: ｍｍH≦1000

H≦
10

00

H≦
10

00

H≦1000

≧750

★ ★

H≦
10

00

≧400
★★★ ★★ ★

★ ★★★★ ★★ ★

★ ★★★★ ★★ ★

★ ★★★★ ★★ ★

H≦1000

≧8
00

Unit: ｍｍ

３５０以上≧
80

0

H≦
10

00

≧
80

0
≧

14
00

≧8
00

H≦1000

≧1500
≧400≧350
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(3) Carrying in and installation of unit  
CAUTION  

gravity center position.
 

3-1 Carrying in
ning a unit to the installation point

●,n sOinJinJ a Keat SXPS Xnit� Xse tZR canYas EeOts ZitK SOates� cORtK SaGs RU RtKeU SURtectiRns aSSOieG tR tKe Xnit
tR SUeYent IURP GaPaJe

Please note
a� 3Oease GR nRt IaiO tR SXt EeOts tKURXJK tKe UectanJXOaU KROes of units anchor legs.
E� $SSO\ cORtK SaGs EetZeen a canYas EeOt anG a Xnit in RUGeU tR SUeYent IURP GaPaJe�

3-2 Notabilia for installation of heat pump unit
(a) Anchor bolt position

gs of the unit.
,GeaOOy � an ancKRU EROt sKRXOG SURtUXGe ��PP�

(b) Base
● 

● Please construct a Ease ZKicK has  

● 3Oease instaOO a Keat SXPS Xnit sROiGO\ nRt tR Ee IaOOen GRZn E\ eaUtKTXake RU JXst RI  ZinG�
(c) Vibration isolation rubber

 ● The YiEr atio n isolatio n rXEE er PXs t supp ort the heat pXPp unit's anchor ing leg Ey its entir e ERttRP 
area.

Please note
a)  ,nstaOO a YiEUatiRn isolating UXEEeU in such a manner that the entir e bottom ar ea of heat 

pump unit's anchoring  leg can r est on it.
E�  Do not inst all a heat SXPS unit in such a PanneU that a part of the ERttRP area of its anchoring 

3-3 Notabilia for installation of unvented cylinder
$ccRUGinJ tR tKe instaOOatiRn PanXaO attacKeG tR tKe c\OinGeU SURcXUeG�

Rectangular hole
eacK � KROes in IURnt anG UeaU

≦���

��

8nit GiPensiRn

≧���PP

Base

1RUPaOO\� it is GesiUaEOe tKat a 
Ease as sSeciIieG in tKe GUaZinJ 
at tKe OeIt is SURYiGeG�

$ Ease ZURnJO\ RUienteG is nRt 
acceStaEOe�

3Oease Xse it IRU UeneZaO instaOOatiRn� 
(3Oease aGG a Ease Rn tKe centeU� it is 
necessary to prevent sagging.

����

���

��
�

85
85

59
4

��
�

��
�

$ncKRU EROt GiPensiRn

$ncKRU EROt SRsitiRn (●PaUk� $ncKRU EROt GiPensiRn

Unit

8
ni

t G
iP

en
si

Rn

Unit leg 9iEUatiRn 
isROatinJ UXEEeU

85

Rectangular hole
eacK � KROes in IURnt anG UeaU

≦���

��
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(4) W ater piping work
4-1 General description

4-1.1 Outline of water piping

(i) Key consideration for water piping
Please consider following point when designing and installing. (Description of ① _⑪
① Union joint 
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. 
④ Valve Be su or replacing unit and etc.
⑤ Flexible joint 
⑥ Drain piping  Be sure to mak e its descen din g slo p as larg er as possible and mak e the distan ce of its horizo ntal part  as 

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

⑦ Strainer  
into the unit.

⑧ Air pur ge valve Be sure to equip it to the place where air may accumulate in order to pur ge air in the water pipe.
⑨ Water piping    Water  piping work shall be done by considering to pur ge air in the water pipe easily . Insulation work 

   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.

⑩ Drain valve Be su t servicing.
⑪ Check valve Be sure to equip it in order to operate the multiple heat pump water heaters.

(ii) Caution for corrosion
① 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
pended solid such as corrosion product exist in water , the heat-trans-

port of the unit to remove foreign matters.
③

ctly, corrosion may be generated at contact part.
-

sion by inserting a non-conductive material (non-metallic insul
The combination not to generate
corrosion by contact of metals

④ 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
①  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

such as supporting the pipe. 
④ 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
① 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  pur ging or  draining, ball valve shall be used. Be sur e to install ball valve to be hor izontal axis in or der  for  air  bubble to be able to pass 

freely .

Gate valv Be all valve 

②

Heat pump unit

③①

③④②①

④
⑨

⑨⑩

⑥

⑧

Structure of water piping

shows the flow direction of water

T P

T

① Stainless steel (SUS304, SUS316)
② Bronze
③ Copper

⑤ ⑪

⑦⑤

P
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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) 

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)

because low temperature water is heated to hot water instantly .
If the air is accumulated in the pipe, the resistance of water y.
Therefore if there is descending slop in the hot water circuit, it is necessary to install a automatic air pur ge valve.  
In order to avoid any air entrapmen t in the pipe, install piping with 1/200 or more of rising slop and install automatic air pur ge valve 

(vi) Expansion and contraction of pipe
①  If th e temperature of pip e v ar ies, th e length and diameter of pip e ex pand or contr act. Gen er ally , th e ch ange in pip e d iameter does 

becomes lar ge and excessive force is applied to the pipe.
  Therefore, it is a risk that a serious leak may occur from the faulty join t and/or connection part of pipes.
 In case of normal piping installation, there is some elasticity in the pipi ng 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.

②  
piping.) 

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

4-1.3 Drain piping work
● The end of drain piping should be open to the air by receiving with hopper and etc.

 If not, the pressure in the cylinder in creases and it may cause deformation or breakage of the cylinder .
 

●  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 .

●  In cold region, if the drain water is dischar ged directly to the ground surface, please dischar ge at a place covered with mad or gravel for 
easy penetration.
 If dischar ging drain water to a place covered with the concrete or asphalt, drain water may freeze and it may cause injury by falling down.

●  There may be a case to dischar ge hot water (90°C). In consideration of heat resistance, please use copper pipe, SUS pipe or heat-resistant 
PVC pipe for drain piping.

Heat pump unit

Hot water storage unit

Right-angled expansion
piping is prohibited.

Built-in pump Water piping 

Automatic air purge valve

Air separator

Automatic air purge valve

1/200 rising slop

Installation sample of air purge

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

not mat
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4-2 Water piping work
●  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 

Limitation of piping length
i) Piping length: Within 15m one way (equivalent length for pipe size 20A)

● When the heat pump unit is installed bellow the unvented cylind ef valve 
(setting pressure: 400kPa) in the vicinity of the inlet port of the heat pump unit.

iii) When installing the heat pump unit above 5m above unvented cylinder
● Be sure to keep pressure min 100kPa at the inlet of the heat pump water heater by using the booster pump.
● Be 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.
Case 2.  Heat pump unit is installed higher the unvented cylinders

in each cylinder  
Relief valve

Automatic air purge 
Negative pressure check valve

Booster pump
Within 15m one way

p

4-2.2 Pressure loss of the pipe and joint 
① 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.

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

③ Pressure loss of option part.
　 MTH-Q4E (3-way valve)  0.9mAg (9.2kPa)@17L/min

Nominal diameter Flow volume
(L/min) 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
50A 160 0.06mAq (0.6kPa)/m
60A 160 0.02mAq (0.2kPa)/m

Nominal diameter Equivalent pipe length (m)
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

Within ±5m

Within ±15m one way
(Equivalent length)

Between heat pump unit
and unvented cylinder

*Connecting wiring length is 20m at the maximum

Clean water
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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 ESA30EH2 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.

① 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.

④ 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.

⑤ 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.

⑥ The drain cock for the cylinder connecting the feed water pipe shall be install at the position mentioned in the system diagram.
⑦ Be sure to insulate water piping and cylinders.
⑧ 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.

⑩ 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.

⑪ 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.

⑫ Drain piping shall be descending slope (1/100 or more) without trap and right-angle expansion.
⑬ In case of parallel system, the hot water stop valve is required for preventing drift.
⑭ Be sure to use the option parts, 3-way valve for anti-freezing (MTH-Q4E) and hot water stop valve (MTH-Q5E).

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.

●  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.
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Installation example
(i) In case that 2 sets of cylinders are installed

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

Air purge valve

Air purge valve

3-way valve
Form B direction

Form C direction Cylinder
Capacity 500L

Cylinder
Capacity 500L

Cylinder connected
to feed water line

From heat pump unit
(Hot water outlet side)

To heat pump unit
(Feed water inlet side)

Drain portClean water port

Hot water supply port

* In case that  one heat pump unit is
connected, this valve is not necessary.

Hot water stop valve*

Pressure relief valve

Air purge valve Air purge valve

Pressure relief valve

* In case that  one 
heat pump unit is
connected, this valve
is not necessary.

3-way valve Hot water stop valve*
Form B direction

Form C direction

From heat pump unit
(Hot water outlet side)

Cylinder connected
to feed water line

To heat pump unit
(Feed water inlet side)

Clean water port

Cylinder
Capacity 500L

Cylinder
Capacity 500L

Cylinder
Capacity 500L

Cylinder
Capacity 500L

Cylinder
Capacity 500L

Cylinder
Capacity 500L

Hot water supply  port

Air purge valve Air purge valve Air purge valve Air purge valve

Drain port
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(5) Insulation work and water proofing work
5-1 Insulation work
●  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.
tions.

• Cylinder shell: Glass wool (Density is 16kg/m3) with 50mm or thicker
• Cylinder end plate: Glass wool (Density is 24kg/m3) with 50mm or thicker
• Water piping: Glass wool (Density is 48kg/m3)  with thickness shown in following table or thicker

Piping 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.

○In case of new construction: Around the pipe shaft on the roof 

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.

○

(Unit:mm)

Nominal diameter
Insulation thickness

Feed water Hot water
20A

30
30

25A
32A 40

40A, 50A 40 50

Insulation sample of the pipe at wall penetration

Pipe
Piping sleeveInsulation material

Water pipe (return)

In consideration of outer diameter of iron pipe, insulation thickness and 
filling material, decide the inner diameter of sleeve 

Water pipe (supply)

Filling insulation

Mortar finish
Roof finish

Waterproof layer (2 layers)
Mortar screed

Main frame concrete

Pressing waterproof layer with cinder concrete
(25~30mm)

(70~100mm)
(10~12mm)
(25~30mm)

Caulking (waterproof agent)

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

Insulation (glasswool, etc)

Flanged iron pipe sleeve

Mortar waterproof layer (30-100mm)

Insulation

 Mortar waterproof layer (30-100mm)

 Soldering

Umbrella (made of galvanized steel sheet)
Caulking (waterproof agent) elastic sealing

Concrete (150mm)

 Water pipe (return)

Water pipe (supply)

Soldering

 Umbrella (made of galvanized steel sheet)

Caulking (waterproof agent) elastic sealing

Concrete (150mm)

Cross section detail

Plane section detail

Water pipe (return)

Racking finish (Wrapping with galvanized steel sheet)
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(6) Electrical wiring work for the heat pump unit
Electrical installation work must be performed by an electrical 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 ins tallation of an ear th leak age break er is compu lsory in orde r to prevent 

  (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.
 nthesis 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) 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 br eaker is necessary . A failure to install an earth leakage 

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)  Pleas e do not l ay e lectr onic contr ol w ires ( remote c ontr ol and  s ignal  wir es) and  other h igh curr ent cables tog ether outside  

the uni t.
 Laying them together can result in malfunction or failure of the unit due to electric noise.
h)  Po wer cab les and signal wir es mu st alway s b e connected to th e ter min al b lo ck s r esp ectiv ely and secured th em with cab le f asten ing clamp s 

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 con trol  box and  then  attach the cover  to contr ol box securely . (Im proper  cov er attachment can result in malf unction 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 .
 
 The circuit breaker should isolate all poles under over current.
l)  

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.

source
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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 .

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

orner -b.

Figure-a

Figure-b

Terminal block
for RC and signal

TB2

Terminal block
for power transformer

TB2
(Refer to 6.2)

Terminal block for 
power source

TB1

Grounding wire
Band x 5

Connect the cable with
screw securely

Power cable

Grounding for AB 
shielded wire Grounding for XY  shielded wire

*URXnGinJ IRU � í sKieOGeG ZiUe
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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
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.

detected by measuring with a multi tester.

START
Caution

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

NO

YES

YES

YES

NO

NO

Is the power 
source voltage to be

use 400V±5%?

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. 

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. 

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. 

Is the power 
source voltage to be

use 415V±5%?

Is the power 
source voltage to be

use 380V±5%?

END

Check 200V±10%

A B X Y + – 1 2 3 4 5 6

TB2*

YE WH RD BK BR GR

Fig-1    Wiring method for 400V±5% 
(Factory default)

A B X Y + – 1 2 3 4 5 6

TB2*

Replaced

BR WH RD BK YE GR

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

A B X Y + – 1 2 3 4 5 6

TB2*

Replaced

GR WH RD BK BR YE

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

*ESA30EH2-25/C has no “+” and “-” terminals.

source
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6-3 Connecting method of power cable
    (a) Method for leading out cables
          ●  Cables can be led out  through the front, right, left panel and bottom plate.
          ●  φ50 or elongate hole 40x80) cover for penetration of cables with nipper .
          ●  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
          ●  Connect  the groundi ng wir e before  connectin g power  cab le.  When connectin g a 

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.

          ●  
before servicing the unit.

          ● Ensure that the unit is properly grounded.
          ●  Powe r cab les must alw ays be connected to the powe r cab le ter min al block and 

clamped them outside the control box.
          ● In c onnecting to the power cable ter minal blo ck, use  a rou nd -type cr imp ed ter min al.
          ●   If 2 cables  connect to one ter minal block, be sure to put the crimped ter minals  to back 

connection.
  And in suc h cas e pleas e place a thin cab le on t he thick cab le a
          ●  

terminal blocks are not subject to external force.
          ● In tightening a screw of terminal block, be sure to use a correct-size screw driver .
  Tightening a screw of terminal blo ck with excessive torque force may break the screw .
  For the tightening torque of termin als, refer to the table shown at right.
          ●  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

    Please note
          ① 
          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 wir e
      ●   The signal li ne is DC5V so that please do not connect sing le phase 220V/230V/240V of power cab le to  the sig nal li ne.
         In case to connect power cable, the fuse on the contr ol PCB is blown.
          ① 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.
             ,I tKe PeasXUeG Uesistance is ���Ω RU ORZer , power line may to uch to signal line.
          • Standard signal wire size is 0.75mm2 x 2 cores shielding wire. (M VVS)
          • The both end of shielding wire shall be grounded.
      ●   Remote contr ol wiring
          • Standard remote control wire size is 0.3mm2 x 2 cores shieldin g 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.

Cable size for  
power source  

(mm2)
Wire length (m)

Earth leakage breaker                        
(Grounding fault, overload,            

short-circuit protection)

Earth wire

Size (mm2) Screw type
14 40 30A, 30mA, 0.1sec or shorter 14 M6

Round type climped terminal

Wiring

 Terminal block

Climped terminal
Wire size: thin

Wire size: thick

Tightening torque (N ・m)
M4 Signal line terminal block 0.68-0.82

M6
Grounding wire

2.50-3.00
Power cable terminal block

7mm or smaller 

Length (m) Wire size
100≦    ＜200 0.5mm2 x 2 cores shielding wire (MVVS)
200≦    ＜300 0.75mm2 x 2 cores shielding wire (MVVS)
300≦    ＜400 1.25mm2 x 2 cores shielding wire (MVVS)
400≦    ＜600 2.0mm2 x 2 cores shielding wire (MVVS)

P.
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9 pcs.

(7) Electrical wiring work for the unvented cylinder
●  

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)
  
● Electrical instruction work must be performed by an electrical

temperature

 service provider qualified by a power provider of the country.
●  Electrical installation work must be executed according to the techn ical standard and other regulations applicable to electrical installation 

in the countries.
  Please install an earth leakage breaker without fail . The installation of an ear th leak age breaker  is comp uls ory in order  to prevent 

 (Please use an impulse withstanding type one
Please note 

a) Use only copper wires.
 
 • Braided cord (Cord designation  60245 IEC 51), if allowed in the relevant part 2.
 • 

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

 Please do not u se 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.
 Impr oper ground ing may  caus e electr ic 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 br eaker is necessary . A fail to install an earth leakage 

 Do not tur n on the pow er until the electr ical work is  completed
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)  Pleas e do not lay electr onic contr ol wires (signal  wir e) and  other high  curr ent cab les tog ether . 
 
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 s o that they may n ot touch the pipe, etc.

  When cables are connected, please make sure to check no loose connection or disconnection at connecting coupling of all electrical 
comp onents  in the con trol  box and then attach  the cover  to contr ol box  secur ely . (Impr oper  cover  attach ment can  result in malf unction 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 .
 
 The circuit breaker should isolate all poles under over current.
l)  

y 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
 Pleas e apply temperature s ens ors at the pos itions  mentioned in f ollow i
Temperature sens or should be applied from the near est pos ition of  hot w ater  inlet por t on the cylinder  in the or der  of Tht- 1, Tht- 2• • •• .

*  
detection of hot w ater temperature.

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

Number of sensors to apply
Sensor No. 3 pcs. 4 pcs. 5 pcs. 6 pcs. 7 pcs. 8 pcs.

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%

100%*2
*1  

ount 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. 

Recommendable

source
source

temperature
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   (i) In case that 2 sets of cylinders are installed

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

      Note:  
proportion as above.

Form C 

Form B 

Anti-freeze 
water circuit

Hot water 
outlet circuit
Hot water

Feed water

Feed water

Hot water flow at operation to top up

3-way
valve

Hot water flow at operation to top up

500L x 6
Hot water supply

Cylinder 6

Tht-9

Cylinder 5

Tht-8

Tht-7 Tht-5
Cylinder 4

Tht-6

Tht-2
Cylinder 2

Tht-3

Cylinder 3

Tht-4

Cylinder 1

Tht-1Heat pump 
unit

150
450

750
1050

1200

At the welded point of the top end plate

At the welded point of the bottom end plate

Form C 

Form B 

Anti-freeze 
water circuit

Hot water 
outlet circuit
Hot water

Clean water

Feed water

Hot water flow at operation to top up

3-way
valve

Hot water flow at operation to top up
At the welded point of the top end plate

At the welded point of the bottom end plate

500L x 2 
Hot water supply

Tht-3

Tht-2 Tht-1

Heat pump 
unit

Cylinder 2 Cylinder 1
150

450
750

1050
1200

Dead volume
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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.
          ◎ 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.
    (i) Connecting method of temperature sensor
           ●  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.
           ●  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.
           ●  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 

0.3mm2 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.
           ●  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.

              Electric characteristics of temperature sensor

           ● 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.
           ● 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.  -  on these markers do not be used.
           ●  Lead 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 ,  and  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.

Tightening torque
M3.5 Terminal block for power and signal wires 0.68-0.82

1 18

1 4
5 8

9 18

T1-4 T5-6 T7-9
T1-4

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

Temperature (ºC)

R
es

is
ta

nc
e 

(k
Ω

)

100

90

80

70

60

50

40

30

20

10

0
-20 0 20 40 60 80 100
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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.

     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.

Unvented cylinder
(Image drawing for pasting water
temperature sensors on the cylinder)

Wiring kit for unvented cylinder
(MTH-Q1E or MTH-Q2E)

Hot water inlet

Feed water inletHeat pump unit

Feed water to
heat um  unit

Terminal block  of the HW storage unit
(Locally prepared)

Hot water temperature sensor
(MTH-Q3E)

Tht-1

Tht-2

Tht-3

Tht-4

Tht-5

Tht-6

Tht-7

Tht-8

Tht-9

p p

Heat pump unit
Control PCB

BL     PK     BL     RD

BK

BK

for
MTH-Q4E
MTH-Q5E

Insulating treatment shall be done 
on other terminals  Attached to the option parts  

Attached to the option parts 
     MTH-Q6E or MTH-Q7E

MTH-Q1E or MTH-Q2E

WH
BK
BL
BR
RD

BK
WH
RD
GR
YE
BR
BL
GL

BK
WH
RD
GR
YE
BR
BL
GL
BK
WH
RD
GR
BK
WH
RD
GR
YE
BR

for
MTH-Q3E

1-Phase  200V 50Hz

Terminal block 
for solenoid valve CWFV 

(Locally procured)

Terminal block 
for temperature sensor Tht-1to -9   

(Locally procured)
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7-4 Contr ol setting when unvented cylinder is connected.
Please implement the control setting according to the instr
・DIP switch setting
        Be sure to set SW3-3 OFF

・7-segment LED setting

Connecting position of connector

No use

No use

WH

RD

WH

RD

Hot water 
stop valve

Terminal block for tank side
(Locally provided)

MTH-Q1E or
MTH-Q2E
Relay harness

3way valve for 
anti-freezing MTH-Q4E

(Option part)

MTH-Q5E
(Option part)

The followings are examples to paste 9 sensors on the unvented cylinder.

Example
Hot water outlet

Heat
pump
unit

For 3000Liter (6 x 500Liter) cylinder

Feed water inlet

MTH-Q6E
MTH-Q7E
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 ② Anti-freezing water operation 

[Starting condition]
• Compressor: OFF
• Following condition is satisfied

SW3-5 Unvented cylinder
OFF Outdoor air temperature ≦ 3ºC
ON Outdoor air temperature ≦ 3ºC and

Gas cooler inlet water temperature ≦ 3ºC

[Control conditions]
• Operate water pump at 3 to 5 liter/min.

• CWFV3 is OFF
• Circulate water as mentioned below.

[Ending condition]
• Compressor start condition is satisfied.
• Following condition is satisfied

SW3-5 Unvented cylinder
OFF Outdoor air temperature ≧ 5ºC
ON Outdoor air temperature ≧ 5ºC or

Gas cooler inlet water temperature ≧ 5ºC

ESA30EH2

CWFV3 CWFV5

Feed water

Form C
Water is 
circulating

Open

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 0ºC 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.
 ② anti-freezing water operation mentioned below.

[Water circuit]

① Normal operation (Just reference)
Compressor: ON
Gas cooler inlet water temperature > 3ºC

Heat pump unit

Hot water supply port

Feed water

3-way valve operation position

Unvented cylinder

Form B
Hot water

outlet circuit

3-way valve
CWFV3

Hot water stop valve
CWFV5

(Parallel system only)
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7-6 Defrost operation for unvented cylinder
 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 

Following diagram shows the behavior of functional parts and t .

[Refrigerant circuit]

[Water circuit at defrost operation]

Heat pump unit

Hot water supply port

Feed water

3-way valve operation position

Unvented cylinder

Form C
Anti-freeze
water circuit

3-way valve
CWFV3

MTH-Q4E
MTH-Q5E

Hot water stop valve
CWFV5

(Multiple system only)

7-6 Defrost operation for unvented cylinder
 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 

Following diagram shows the behavior of functional parts and t .

[Refrigerant circuit]

[Water circuit at defrost operation]

Heat pump unit

Hot water supply port

Feed water

3-way valve operation position

Unvented cylinder

Form C
Anti-freeze
water circuit

3-way valve
CWFV3

MTH-Q4E
MTH-Q5E

Hot water stop valve
CWFV5

(Multiple system only)

Check valve

Drain pan

Drain pan Drain pan

Drain pan

Drain hoseDrain hose

temperature sensor
Injection inlet

Strainer

EEV for
receiver
temperature
Intermediate

Solenoid valve for
oil separator

heater

temperature sensor

Compressor
Oil

Discharge pipe
temperature
sensor

Inter cooler

temperature
sensor

Suction pipe

（i
nle

t・
fro

nt）
（T

ho
-R

1）
He

at 
ex

ch
an

ge
r te

mp
era

tur
e s

en
so

r 1

Sub-coolingSub-cooling

Strainer

exchanger

CheckCheck

Low pressure

Strainer
Outdoor fan motor

High pressure switch

High pressure sensor
Air purge valve

high pressure side

hot gas bypass
Outdoor fan motor

Ｐ

Gas cooler

（FMO2） （FMO1）
（SVHG1）

（Tho-S1）

（CH1）

（Tho-D1）
（Tho-G1）

（63H1-1）

（Tho-W2）

（Tho-INJ1）

（SV-OIL1）

（Tho-C1）

gas injection（SV-INJ1）

gas cooler

（Tho-G3）

（Tho-W1）

heater（DH）

heater（DH）

Needle valve

7／16-20UNF

（DCWP）
Water pump

Flow regulator
（CWFV1）

（DH） （DH）

Strainer

Strainer

Intermediate sensor

Outdoor air

（Tho-A）

Accumulator

（EEVH2）

Heat exchanger Heat exchanger

He
at 

ex
ch

an
ge

r te
mp

era
tur

e s
en

so
r 3

（o
utl

et・
fro

nt）
（T

ho
-R

3）

Inter

（PSM1）

Check

Intermediate

sensor（PSL1）

Solenoid valve for

Solenoid valve for

Gas cooler
refrigerant temperature sensor（outlet）

（PSH1）

（H1）

Drainage valve

（H1）
heater

Feed water inlet port

Hot water outlet port

（H1）

Rc3／4 （Copper 20A）

Rc3／4 （Copper 20A）

Gas cooler water
temperature sensor（inlet）

low pressure side
7／16-20UNF

Needle valve

separator

cooler

receiverStrainer

exchanger
（EEVH1）

He
at 

ex
ch

an
ge

r te
mp

era
tur

e s
en

so
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（T

ho
-R

4）

（i
nle

t・
rea

r）
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2）
He
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r 2

Crankcase

freezing
Anti-

heater
freezing
Anti-

heater
freezing
Anti-

temperature sensor
（inlet）

Gas cooler
refrigerant
temperature
sensor
（outlet）

Gas cooler water

（EEVG1）
（Tho-M1）

pressure
sensor

valve

Under-dome

EEV for air heatEEV for air heat

coilcoil

valvevalve

temperature sensor

Service valve for Service valve for

heater（DH）

SVHG1:Open

EEVH1:Close
EEVH2:Close

SV-INJ1:Close
SV-OIL1:Close EEVG1:Close

Water pump:Stop

Refrigerant flow

[Refrigerant circuit]
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	� 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.

 �6eOect 3;; at ��seJPent /(' ¿Ust anG set tKe nXPEeU RI Rnes GiJit ZitK 6:� anG ��s GiJit ZitK 6:�� anG tKen KROG GRZn 6:� (IRU 
data erase and data write-in) for 3 seconds.

       3Oease UeIeU tKe sRItZaUe sZitcK settinJ  in iteP (�� Rn ne[t SaJe IRU GetaiOs�
Switching control method Switching control content

Setting switch on the control PCB &;;� 3;; settinJ Rn 
7-segement display

6:��� 21 – Primary setting of operation
6:��� 21 – :ateU SXPS test UXn

6:��� 21 – 9aOYe (6XSSO\ KRt ZateU stRS YaOYe anG ePeUJenc\ IeeG 
water valve) open/close test

6:���� 2))� 6:���� 2)) (
��   ��� ()actRU\ GeIaXOt�
6et tKe e[teUnaO 
input function 

aOORtPent tR ��� (
��

,I tKe siJnaO is inSXt tR tKe e[teUnaO inSXt teUPinaO� it ZiOO 
be demand mode.
(-�� 6KRUt� /eYeO inSXt� -�� 2Sen� 3XOse inSXt�

6:���� 21�  6:���� 2)) (
��   ���
6:���� 2))� 6:���� 21 (
��    ���
6:���� 21�  6:���� 21 (
��    ��
6:��� 21 – 2SeUatiRn tR ¿OO XS

-��� 6KRUt ()actRU\ GeIaXOt�� -��� 2Sen – 6ZitcKinJ e[teUnaO inSXt siJnaO (&16� anG &16� RnO\�
6KRUt� /eYeO inSXt� 2Sen� 3XOse inSXt

-��� 6KRUt ()actRU\ GeIaXOt�� -��� 2Sen –
Defrost control
6KRUt� 1RUPaO ()actRU\ GeIaXOt��
2Sen� )RU cROG UeJiRn

(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.
Ź ,n case nR settinJ RI PasteU anG sOaYe Xnits (,n case RI cRnnectinJ UePRte cRntUROs tR aOO Keat SXPS Xnits inGiYiGXaOO\�
    ● Address No. setting
       6et tKe ',3 sZitcKes 6:� anG 6:� Rn tKe cRntURO 3&% accRUGinJ tR tKe Oist RI >$GGUess settinJ PetKRG@

    ● Address No. setting method

 Do not set other than the number listed on this table.
 ,t Pa\ caXse eUURr.

 %eIRUe tKe SRZeU 21� SOease set aGGUess as IROORZs�
 $GGUess is UeJisteUeG E\ tXUninJ tKe SRZeU 21�
 Set the address No. of heat pump units within the range of 00 to 31 with SW1 and SW2.
  +RZeYeU the Max. connectable number of heat pump units is �� units. %e sure not to set any duplicated address No. on the units in the 

same system. :itK tKat� tKe aGGUess settinJ is GRne�

 8.2 Switching control
  &Rntrol contents of heat pump unit can be changed by D,3 sZitches on the control 3&% and the softZare sZitches displayed at 7-segment LED as shoZn in folloZing tables.
 it Zith S:� anG ��s digit Zith S:9� anG tKen KROd dRZn S:7 (Ior data erase and data ZUite-in� for 3 seconds.
 3Oease UeIeU tKe sRItZaUe sZitcK settinJ  in iteP (�� Rn ne[t SaJe IRU GetaiOs�

&RntURO 3&% 6:�� 6:� )RU settinJ aGGUess 1R� RI a Keat SXPS Xnit (2nes GiJit anG tens GiJit�

Address setting of heat pump unit
+eat SXPS Xnit 1R� (6:� anG 6:��

Manual address setting ��–��

+RZ tR set aGGUess

6:� S:�

��s GiJit �s GiJit

3Xt a SUecisiRn scUeZGUiYeU 
in tKis JURRYe anG tXUn tKe 
aUURZ tR set tKe nXPEeU


%e sXUe tR cKeck 6:��� anG 6:��� aUe 2))

6ZitcKinJ cRntURO PetKRG 6ZitcKinJ cRntURO cRntents

6ettinJ sZitcK Rn tKe cRntURO 3&% &[[� 3[[ settinJ Rn 
7-segement display

6:��� 21 – 3UiPaU\ settinJ RI RSeUatiRn
6:��� 21 – :ater pump test run

6:��� 21 – VaOYe (6XSSO\ KRt ZateU stRS YaOYe anG ePerJenc\ IeeG ZateU 
YaOYe� RSen�cORse test

6:���� 2)F� 6:���� 2)) (
��   ��� ()actRU\ GeIaXOt�
Set the external 
input function 

aOORtPent tR ��� (
��

,I tKe siJnaO is inSXt tR tKe e[teUnaO inSXt teUPinaO� it ZiOO Ee 
demand mode.
(-�� 6KRUt� /eYeO inSXt� -�� 2Sen� 3XOse inSXt�

6:���� 21�  6:���� 2)) (
��   ���
6:���� 2)F� 6:���� 21 (
��    ���
6:���� 21�  6:���� 21 (
��    ��
6:��� 21 –

-��� 6KRUt ()actRU\ GeIaXOt�� -��� 2Sen – 6ZitcKinJ e[teUnaO inSXt siJnaO (&n6� anG &n6� RnO\�
6KRUt� /eYeO inSXt� 2Sen� 3XOse inSXt

-��� 6KRUt ()actRU\ GeIaXOt�� -��� 2Sen –
Defrost control
6KRUt� 1RUPaO ()actRU\ GeIaXOt��
2Sen� )RU cROG UeJiRn
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8.3 Check DIP switch setting
      Check the settings of following DIP switches on the control PCB.
      (sSeciaOO\ IRU 6:���� Ee sXUe tR set aIteU cKeckinJ tKe t\Se RI +: stRUaJe Xnit (8nYenteG RU 2Sen�
      
� ,n (8 cRXnties� SOease keSt 6:��� �2))�� EecaXse RnO\ tKe XnYenteG c\OinGeU is sXSSOieG in tKe PaUket�

DIP switch
Input item

(2))�21� 2Sen�6KRUt�
"★" shows factory default

Check item DIP switch
Input item

(2))�21� 2Sen�6KRUt�
"★" shows factory default

Check item

6:��� Inspection LED reset
1RUPaO ★/Reset 6:��� Check switch kept 

�2))�

6:��� Check switch kept 
�2))� 6:��� Check switch kept 

�2))�

6:���
� Type of tank
8nYenteG ★�2Sen

Check switch kept 
�2))� 6:��� Defrost starting temperature

1RUPaO ★/Cold region

6:��� Check switch kept 
�2))� 6:��� 7Ke SeUiRGic cKeck ��� GisSOa\eG

Enable ★/Disable

6:��� Check switch kept 
�2))� 6:��� Check switch kept 

�2))�

6:��� Check switch kept 
�2))� 6:��� 2SeUatiRn tR ¿OO XS

2)) ★�21

6:���
Reset cumulative operation hours

after the previous checking
1RUPaO ★/Reset

6:��� &:)9 RSen�cORse
2)) ★�21

6:��� Test mode
1RUPaO ★/Test mode 6:��� Check switch kept 

�2))�

6:��� Return hot water control
Invalid ★/Valid -�� &Keck -�� keSt 

"Short"

6:��� Primary setting of operation
1RUPaO ★/Start test run -�� &Keck -�� keSt 

"Short"

6:��� :ateU SXPS test UXn
 1RUPaO ★/Start test run -�� &Keck -�� keSt 

"Short"

6:��� &:)9 RSen�cORse test
1RUPaO ★�)RUceG RSeUatiRn -�� ([teUnaO inSXt siJnaO t\Se

Pulse/Level ★

6:��� Setting change
6ettinJ cKanJe�1RUPaO ★ -�� &Keck -�� keSt 

"Short"

6:��� Check switch kept 
�2))� -�� Defrost starting temperature

&ROG UeJiRn�1RUPaO ★

6:��� Switching to 24hour operation
1RUPaO ★/24hour operation -�� &Keck -�� keSt 

"Short"

6:���
)RU aiU tiJKtness test 	 etc�

((9+	((9* nRUPaO ★/fully 
open

6:���
)RU aiU tiJKtness test 	 etc�

((9+	((9* nRUPaO ★�((9+ 
IXOO\ RSen 	 ((9* cORse
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8.4 Software switch setting
       Each control and setting can be set by the software switch.
       Please set the setting according to the following procedure mentioned in 
       item (b) by 7-segment display.

    (a) Unvented cylinder
          Input the No. of sensors according to the capacity of the cylinder connected.
          [Example]                                        "P01" = 9 (Factory default)

    (b) Setting procedure of 7-segment display
          ①Each item can be displayed at the 7-segment LED (3-digit x 2) on the control PCB of heat pump unit.
          ②Display operation is done by the DIP switches SW7-SW9
              SW9:: 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 

1s digit.
              The identification alphabets of code display are following 2. 
              "C" : [C00] - [C99]
              "P" : [P00] - [P99]
          ④ 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".
          ⑤By pressing SW8 (for 1s digit), it displays in the order of 0⇒2・・・・・9⇒0.
              It displays in the order of "P00"⇒"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.
          ⑦The 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.)
          ⑧Press 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.
          ⑩Even 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 

Code No. Data display Minimum unitContent Display range

P01 No. of tank water temperature sensor 9: (Factory default)
0 - 9 1 piece

If No. of water temperature sensors for unvented 
cylinder are less than 8 pieces, this setting is 
required.  Refer to item (b).

Ex. 
"P01"  In case of change the No. of cylinder water 
temperature sensor. (from 9 to 2 pieces)
● Display "P01" at 7-segment LED by SW8 and 

SW9.                  Display [ ]
● When holding down SW7 for 3 seconds, 9 of  

[ ] blinks.
● Press SW8 (for 1s digit) to change from 9 to 2 

2 of [ ] blinks.
* In case of change setting of 10s digit, use SW9.
● When holding down SW7 for 3 seconds, 2 lights up 

2 of [ ] lights up.
  With that, the setting is completed.

Name Usage (★Factory default) Remark

External input

CNS1 All system stop input (★ Short)

No voltage
contact

(DC12V)

When CNS1 is opened, it makes all 
system stopped. Anti-freezing water 
operation is also canceled.

CNS2 Demand input (★Short)
When CNS2 is opened, demand 
input is available. Set the demand 
% with SW4-5 and SW4-6.

CNS3 Snow prevention fan control input (★ Open) Set it to master and slave units 
individually.

CNG1 Start operation input (★ Open) When CNG1 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, 
the unit does not become paused.) In 
reverse, after CNG2 is shorted, even if 
CNG2 is opened again, the unit does 
not start operation.

CNG2 Pause operation input (★ Open)

External output

CNH Operation output
DC12V output 

(10mA)

Operation signal is also output 
during anti-freezing operation.

CNY Error output –
CNZ1 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)

13: Auto-backup operation output, 14: Remote control On output, 15: Hot water amount output
16:Heating operation output    (    ) for open tank only
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4 points unit relay
(Ex. Omron G6D-F4B)

Control PCB on
the heat pump unit

Note:
If external input/output is used, please use relay

If not, it may not work properly due to the
occurrence of sneak current.

12

1

16

11

15

10

14

9

13

2 3 4

IN

OUT

1

5 ＋
－2

6 ＋
－3

7 ＋
－4

8 ＋
－

Terminal arrangement
(TOP VIEW)

Coil resistance
72�ȍ or more

4 points unit relay

Example of use
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(9) Commissioning and handover
9.1 Before test run 
    (a)  Be sure to check whether 1MΩ 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 100Ω 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 + 5ÛC 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.
   0enXĺ,nstaOOatiRn settinJĺ6eUYice SassZRUG (�����ĺTest UXnĺWater pump test run
   * WateU SXPS ZiOO staUt seYeUaO �� secRnGs Oater.
                %e sXUe tR cKeck ZeOO GUainaJe E\ RSeninJ tKe GUain YaOYe� 
          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.
   0enXĺ,nstaOOatiRn settinJĺ6eUYice SassZRUG (�����ĺTest UXnĺ3UiPaU\ settinJ RI RSeUatiRn
   *  Primary setting operation will start seYeUaO minutes later. During primary setting operation, the massage of “,n 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 Run/Pause  switch.
   When starting operation, the massage of “,t is in RSeUatiRn tR tRS XS” 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 ',P 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
           ,n RUGeU tR GeciGe tKe RSeninJ RI IORZ UeJXOatRU aSSURSUiate tR tKe e[teUnaO SXPS KeaG� tKe IROORZinJ operations are done.
          1)  ,n RUGeU tR GeciGe tKe initiaO RSeninJ RI IORZ UeJXOatRU (&:)9��� it is RSeUateG E\ cKanJinJ tKe KRt ZateU RXtOet tePSeUatXUe aXtRPaticaOO\� 

,n tKis case� it Pa\ Ee RSeUateG ZitK Gifferent temperature from the hot water temperature set by remote control.
          2) 3UiPaU\ settinJ RSeUatiRn ZiOO enG ZitKin �� PinXtes RUGinaUiOy. 
   ,I tKis RSeUatiRn GRes nRt enG aIteU ���PinXtes eOaSseG� it is stopped forcibly. 
          3) After end of primary setting operation, the heat pump unit will pause.
   * Please start operation by pushing Run/Pause  switch.
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(10) Inspection report
10.1 Project information

Project name Checker Date

Unit No. Heat pump unit Hot water storage tank RemarkModel name Serial No. Model name Serial No.
①
②
③

Check item Standard Checked result Remark① ② ③

In
st

al
la

tio
n 

w
or

k

Are the heat pump unit and the HW storage unit installed on the 
level?

Check with level gauge

anchor bolt?
Check technical manual 
(Anchor bolt)

Are the foundations enough tough to endure the weight of the Check strength and level 
(Foundation)

Is the drainage from the heat pump unit and the HW storage unit Check technical manual 
(Drain)

Are enough service spaces for the heat pump unit and the HW 
storage unit secured?

Check technical manual 
(Installation space)

Are there any possibility to generate combustible gas and No possibility

circumstance surrounded by oil and special gases (sulphidizing 
No possibility

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

W
at

er
 p

ip
in

g 
w

or
k

resistance and thermal resistance?
Check technical manual 

Are there any problem on connection, length and route of the 
piping?

Check technical manual 
(Water piping)

Is the insulation work done properly? Check technical manual 
(Insulation)

Is the cleanable strainer attached to the inlet port of feed water? 60 mesh or more
Are there any water leaks from water piping? No leak
Can water be drained or stopped normally by operating drain 
valve and relief valve?

Enable to drain and stop 
water normally
Check operability of air 
purge valve
Able to drain
Drainage performance of 
drain ditch 

Are any measures done for cold region like snow hood, 
mounting for unit and anti-freezing for water pipe? 

Check measures

El
ec

tri
c 

w
or

k

Do breaker capacity, selection of earth leakage breaker and wire 
thickness comform with the standard?

Check technical manual 
(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 
wire like scratch, crack and etc?

Check clamp and outlook 
of wire

Is the insulation resistance enough? Is the imbalance between 
phases within the standard?

Imbalance between 

Are power cable (220V or higher) and low voltage wire run 
adjacently?

Do not run parallelly

O
th

er
s

Are there any deformation, scratch and/or dent on the unit 
surface?

Check no anomaly on the 
unit surface

Are the functional parts of heat pump unit, remote control, 
water pump and etc operable?

Check operation

Check hot water supply

10.2 Check list for installation ○: OK    △: shall be revised― : No item
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Check item Standard Checked result Remark① ② ③

Be
fo

re
 st

ar
t c

om
m

iss
io

ni
ng

 (B
ef

or
e p

ow
er

 so
ur

ce
)

Is SW3-3 on the control PCB of heat pump unit set OFF?

Setting of SW3-3
 rednilyc detnevnU  :FFO

(Factory default)
(ON: Open tank)

See 8-(3)
for details

Are the addresses of heat pump units set correctly ? (In case of 
multiple heat pump units are connected)

Address setting range:
00–31
(Without any duplication)

See 8-(1)
for details

Are wires for remote control connected to X and Y terminals on 
TB2?

X and Y terminals
(No polarity)

See 6-1
for details

Is the power source voltage within the range of the 380V±5% or 400V±5%
or 415V±5%

See 6-2
for details

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: ①GR, ⑥YE
400V: Factory default
( ①YE②WH③RD④
BK⑤BR⑥GR )

415V: ①BR, ⑤YE

H
ea

t p
um

p 
un

it

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 
within the normal range?

HP: 7–12MPa
IP: 2–6MPa 
LP: 1.5–5MPa 

Is discharge temperature within the normal range? 70–120℃
Is suction superheat within the normal range? 3–30℃
Is under-dome temperature within the normal range? 25–60℃
Are there any anomalous drop of operation range by protection 
control?

Check the actuation of 
protection control

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℃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

W
at

er
 c

irc
ui

t a
nd

 h
ot

 w
at

er
 

st
or

ag
e 

ta
nk

Check water level sensor
Are the sensed values of water temperature and etc normal? Check each sensed value
Does the control of anti-freezing circuit actuate normally? When outdoor air 

temperature is 3℃or lower. 
Are there any leaks from the cylinder? (After pressurizing by No leak

100–500kPa
Did you clean the strainer after commissioning? Remove metal chips and 

foreign matter

10.3 Check list for commissioning ○: OK    △: shall be revised― : No item
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Measured item Measured result
Item Unit ① ② ③

Water circuit
Feed water inlet temperature ℃
Hot water outlet temperature ℃
Hot water temperature set with remote control ℃

Refrigerant 
circuit

High pressure MPa
Intermediate pressure MPa
Low pressure MPa
Compressor speed rps
Operating current A
Discharge pipe temperature ℃
Suction pipe temperature ℃
Under-dome temperature ℃
Suction superheat ℃

Outdoor fan Outdoor air temperature ℃
Outdoor fan speed min-1

Operation data of the heat pump unit (Should attach Mente PC data) [Date of data acquisition :                  ]

(11) Notabilia for servicing (for CO2 heat pump unit)
 .lio fo dnik tnereffid htiw tinu hcae rof .cte dna dlofinam eguag sa hcus sloot cificeps esu esaelp ,slio tnereffid gnixim diova ot redro nI  )1    
 01 nihtiw( .elbissop sa retrohs sa ria eht ot tiucric tnaregirfer eht nepo ot doirep eht ekam esaelp ,erutsiom gnibrosba diova ot redro nI  )2    

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

 dna tinu eht no xob lortnoc fo revoc eht no detsap gniward gniriw eht ot refer esaelp ,gnitoohs elbuort eht fo stnetnoc eht gnidrageR 
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.) 

 

Warning 
 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 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 
 

 

 

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.  
 
Specifications of external input 

External input functions of factory default are showed in 
 the table on  the right. 
 The external input is a no voltage contact input. 
External input functions can be changed by the following  
procedure in setting of 7-segment.  
Set value of 7-segment and functions are showed in the table on the right.  

【 Procedure for changing the external input function 】 
1. Code No. of changing output is selected on 7-segment  

display by pressing SW9 and SW8.  
2. Hold down SW7(for data erase/data input) for 3 seconds  

and change to the setting value of the function by pressing SW9 and SW8. 
3. The data display changes to lighting up by holding down SW7 for over 3 seconds. 

 The procedure has been completed. 
 
*1 Demand input : Set by the combination of SW4-5, SW4-6 in the table on the right 
*2 Setup of 2 phased demand input: 0%, 40%, 60%, 80% P22:OFF→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 CO2  water heater. 
1. Switch to 24-hour control : Turn on the SW5-6 
2. Set “0” to the code No.P01 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. : ①Disable the power failure security in order to comply with the operation of the external control panel. ②Do 

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 

 

 

 
 

 

BLUE:Start operation input (CNG1) WHITE:Pause input (CNG2) BROWN:Snow prevention fan control input (CNS3) 

Demand rate SW4-5 SW4-6
80%(factory default) OFF OFF

60% ON OFF
40% OFF ON
0% ON ON

1 

Operation 

command 

Pause 

command 

Pause 

input 

Operation 

input 

CNG1 (BL) 

CNG2 (WH) 

1 
2 

2 

CO2 water heater PCB Contact relays Operation control panel (AC or DC output) 

External input function ( factory default ) Code No./set value

CNS1  0 : All system stop input P25 / 0ー20
CNS2  1 : Demand input P26 / 0ー20
CNS3  2 : Snow prevention fan control input P27 / 0ー20
CNG1  3 : Start operation input P28 / 0ー20
CNG2  4 : Pause input P29 / 0ー20

(master/slave)

Spare
Emergency stop (E63 is displayed) (master/slave)*3

Anti-legionella control
Flow volume anomaly in heating operation
Spareー
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<Setting method of CNZ1 and CNZ2>
Address of 7-segment LED

CNZ1 P23 (Factory default “0”: Operation output),   CNZ2 P24 (Factory default “1”: Error output)
Set value of P23, P24

Set 
value Function Set 

value Function Set 
value Function

Note
Operation signal is
also output during 
anti-freezing 
operation.

0 Operation output 6 Anti-freezing water circuit 
output 12 Overflow output

1 Error output 7 Defrost operation output 13 Auto-backup output
2 Compressor ON putput 8 Output of operation top up 14 Remote control ON output

3 Fan ON output 9 Output of operation to keep 
warm 15 Hot water amount output

4 Dry-up water output 10 Anti-freezing operation 
output 16 Heating operation output

5
Water pump (DCWP) 
operation and command 
output

11 Anti-freezing heater output

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.) 

 
WARNING 

●
●
●
●
●

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 CO2 water heater installation manual. 

 
External output harness (located on the side of the control box.) : Quantity = 2 
 
 
 
 
 
 

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 ※External output is " DC12V Output plus common " . Please make more than 720Ω coil resistance of the relay contacts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

<Setting method of CNZ1 and CNZ2> 
Address of 7-segment LED 

CNZ1 P23 (Factory default “0”: Operation output),   CNZ2 P24 (Factory default “1”: Error output) 
Set value of P23, P24 

 

BLUE - Operation output : CNH (BLUE) 

WHITE - Error output : CNY (WHITE) 

CO2 water heater PCB 

4 points unit relay 

(More than 720Ω  coil resistance) 

Red 

Black 

Red 

Black 

CNH  Blue 

CNY  White 

CNZ1  Red 

CNZ2  Black 

Note 
Operation signal is also output 

during anti-freezing operation. 

 
 

MOLEX 5557 

External output 

・Operation output : CNH (BLUE) 

・Error output : CNY (WHITE) 

・7-segment setting output : 

      CNZ1 (RED) 

      CNZ2 (BLACK) 

Red 

Black 

Red 

Black 

RED ‒ 7-segment setting output: CNZ1 (RED) 

BLACK ‒ 7-segment setting output: CNZ2 (BLACK) 
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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 point  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%
・Range (10 – 30)External output ON

7-segment: P94
・Initial value 30%
・Range (10 – 90)

Cancel point

External output OFF

:Value of 7-segment: P94 + P95
(Up to max. 100)

Hot water amount 
in the cylinder

[Setting value]
①  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, 

Commissioning 

Check the normal operation by conducting a test run after installation of the external output harness.
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�:Ken XsinJ a c\OinGeU tKat cannRt SURGXce tKe tKeUPaO ERXnGaU\ Oa\eU� KRt ZateU tePSeUatXUes in tKe c\OinGeU aUe OikeO\ tR EecRPe 
ORZeU tKan tKe settinJ tePSeUatXUe RZinJ tR inÀXences RI tKe cOean ZateU RU UeciUcXOatiRn UetXUn sR tKat it Pa\ nRt Ee aEOe tR IROORZ 
the hot water supply load.

�6ince a c\OinGeU tKat cannRt Paintain tKe tKeUPaO ERXnGaU\ Oa\eU Pa\ nRt Ee aEOe tR IROORZ tKe KRt ZateU sXSSO\ ORaG� it is  
recommended to add a cylinder that can produce the thermal boundary layer.

�7Ke aGGitiRnaO c\OinGeU ZiOO aOORZ aGaStinJ tR tKe KRt ZateU sXSSO\ ORaG ZKen tePSeUatXUes in tKe e[istinJ c\OinGeU GURS� ReJaUGinJ 
tKe SRsitiRn RI sensRUs� RtKeU tKan ����� ZKicK aUe instaOOeG Rn tKe aGGitiRnaO c\OinGeU� SOease cRnsXOt Xs�

:Ken XsinJ an aGGitiRnaO ���OiteU c\OinGeU as sKRZn aERYe� SOase set taUJet YROXPe ���� (R&�4�(+�� anG ��seJPent 3�� as 
����((6$��(+����� �tKen tKe Keat SXPS ZateU KeateU staUts RSeUatiRn aIteU KRt ZateU YROXPe EeRPes ���,t enaEOes cRntinXRXs 
RSeUatiRn IRU PRUe tKan ��Pin tR SUeYent IUeTXent 21�2)) RSeUatiRn�

()RU ��� ⇔ ����  RSeUatiRn� set taUJet YROXPe ����  anG ��seJPent 3�� as ����� 

Clean water and return

New
cylinder

Tht-4 60%

70%

100%
40%

Tht-1
10%

Tht-5
30%Tht-2

Tht-6
Tht-3

Existing
cylinder

(12) Connection to existing cylinder
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 14.1 Features
7Ke &22 heat pump water heater allows converting a set of one way system composed of heat pump water heater and hot 
ZateU c\OinGeUs� ZitKRXt cKanJe anG iPPeGiateO\� tR a UeciUcXOatiRn s\steP E\ aGGinJ XS a Pi[inJ YaOYe anG a UeciUcXOatiRn 
SXPS at site� ,ts ����� / c\OinGeU YROXPe cRPSRseG RI eiJKt ��� / c\OinGeUs RI ZKicK � tR � c\OinGeUs (GeSenGinJ Rn tKe KRt 
ZateU tePSeUatXUe settinJ anG tKe UeciUcXOatiRn ciUcXit sSeci¿catiRn� aUe XseG as tKe UeciUcXOatiRn ORaG� 6ince tKe JURss YROXPe 
RI tKese c\OinGeUs is ����� /� UePaininJ � tR � c\OinGeUs can Ee XseG as tKe KRt ZateU sXSSO\ ORaG� 7Kis s\steP� in tKis Za\� is 
XseG ZKeUe UeciUcXOatiRn ORaG anG KRt ZateU sXSSO\ ORaG aUe SUesent in Pi[tXUe 
�� :itK tKis s\steP� Uisk RI tKe sKRUt�sXSSO\ 
of hot water is small even if the hot water temperature is not increased remarkably so far as the recirculation load in use and 
tKe KRt ZateU sXSSO\ ORaG aUe EaOanceG ZeOO� :Ken tKe ZateU sXSSO\ siGe RI Pi[inJ YaOYe is inteUUXSteG acciGentaOO\� KRt ZateU 
UetaineG in tKe c\OinGeU ÀRZs GiUectO\ intR tKe UeciUcXOatiRn ciUcXit� )URP tKe YieZSRint RI saIet\ as ZeOO� it is UecRPPenGeG tR 
Xse tKe s\steP E\ ORZeUinJ tKe KRt ZateU tePSeUatXUe 
��


�� ,t is SRssiEOe tR cRPSensate tKe UeciUcXOatiRn ORaG ZitK aOO c\OinGeUs� EXt it cRXOG GecUease tKe &23 UePaUkaEO\�


�� �7ake nRte tKat iI anticiSateG EaOance is ORst EetZeen tKe UeciUcXOatiRn ORaG anG tKe KRt ZateU sXSSO\ ORaG� tKe sXSSO\ RI KRt 
ZateU EecRPes OikeO\ tR e[KaXst�

      7RtaO KeatORaG   +Rt ZateU sXSSO\ ORaG � +Rt ZateU UeciUcXOatiRn ORaG 


�� �ReJaUGinJ as UeciUcXOatiRn s\steP GiaJUaP� UeIeU tR ne[t SaJe�

(14) Recirculation hot water supply system
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 14.2 Recirculation hot water supply system diagram and component list
1) System diagram
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Part name Model General description

① 0i[inJ YaOYe (/RcaOO\ SURcXUeG� —

RecRPPenGeG� -R*����1����1 (��$� tePSeUatXUe UanJe ��–���&� 
0$; tePSeUatXUe ���&�
＊ �&Keck YaOYes is neeGeG at tKe inOet RI tKe cROG ZateU� KRt ZateU 

anG UeciUcXOatiRn UetXUn RI tKe YaOYe� ,I \RX Xse -R*����1� cKeck 
valves are attached at the cold water inlet and hot water inlet.

② ReciUcXOatiRn SXPS (/RcaOO\ SURcXUeG�

Please select products for 
hot water recirculation
8se inOet ZateU SUessXU 
is PRUe tKan ���03a� 
GUiS�SURRI SURtectiRn� 
temperature range of use 
5–90°C. Please select 
pump's capacity so as to 
4–10L/min is attained 
when in use.

＊ �Select pressure more than setting pressure of the secondary pressure 
of the pressure reducing valve.

③
*OREe YaOYe IRU ZateU ÀRZ
UeJXOatiRn (69� 
(/RcaOO\ SURcXUeG�

)RU KRt ZateU
, is neeGeG tR UeJXOate tKe ÀRZ YROXPe RU UetXUn tePSeUatXUe RI tKe 
hot water recirculation circuit.
＊ �*ate YaOYe (*9� is nRt XseG IRU tKe ZateU ÀRZ UeJXOatiRn�

2tKeUs� SOease SUeSaUe SaUts sKRZn in tKe instaOOatiRn PanXaO�

2) Component list
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 14.3 Example of calculation for recirculation load
● *XiGeOines RI tKe Keat ORss IURP SiSinJ anG tKe UeciUcXOatiRn KRt ZateU ÀRZ YROXPe Rn UeciUcXOatiRn s\steP

&aOcXOate tKe Keat ORss IURP SiSinJ anG tKe UeciUcXOatiRn ÀRZ YROXPe as IROORZs�

+eat ORss IURP SiSinJ (:�
= �+eat ORss SeU Xnit OenJtK RI UeciUcXOatiRn IeeG SiSe GiaPeteU (see taEOe EeORZ� × recirculation feed pipe length × (ReciUcX�

lation feed hot water temperature － Temperature around pipe) ＋ +eat ORss SeU Xnit OenJtK RI UeciUcXOatiRn UetXUn SiSe 
GiaPeteU (see taEOe EeORZ� × recirculation feed pipe length × (UeciUcXOatiRn UetXUn KRt ZateU tePSeUatXUe － Temperature 
around piping)

ReciUcXOatiRn ZateU ÀRZ YROXPe (/�Pin� = +eat ORss IURP SiSe (:��(���� × (7ePSeUatXUe GiIIeUence EetZeen IeeG KRt 
water and return hot water on recirculation circuit) × ������ × 60

7aEOe RI Keat ORss IURP KRt ZateU sXSSO\ SiSinJ >:�(P•℃)]
1Rte� �+eat tUansIeU cReI¿cient IRU e[teUnaO sXUIace is ����� :�(P2•℃�� Keat tUansIeU cReI¿cient IRU inteUnaO sXUIace is ����� : (P2•℃�� 

cReI¿cient RI tKeUPaO cRnGXctiYit\ IRU cRSSeU SiSe is ��� : (P•℃�� cReI¿cient RI tKeUPaO cRnGXctiYit\ IRU stainOess steeO SiSe is �� : 
(P•℃�� cReI¿cient RI tKeUPaO cRnGXctiYit\ IRU insXOatiRn PateUiaO (URck ZRRO� is ����� : (P•℃� anG SiSe Keat insXOatRU tKickness (�� 
$ – �� $� is �� PP�

+eat ORss IURP KRt ZateU SiSe                                                             >:�(P•℃)]

Pipe diameter
1RPinaO GiaPeteU 15 20 25 30 32 40 50

Inch 1/2 3/4 1 11/8 11/4 11/2 2

+eat insXOateG steeO SiSe 0.2 0.24 0.29 － 0.33 0.37 0.44

+eat insXOateG cRSSeU SiSe 0.2 0.24 0.29 0.30 － 0.37 0.41

>([aPSOe �@
ReciUcXOatiRn IeeG SiSe �� $ × �� P� UeciUcXOatiRn UetXUn SiSe �� $ × 50 m
)eeG KRt ZateU tePSeUatXUe ��℃� UetXUn KRt ZateU tePSeUatXUe ��℃� aPEient tePSeUatXUe ��℃

+eat ORss aPRXnt = 0.33 × 50 × (�� ± ��� ＋ 0.24 × 50 × (�� ± ���
	 = ����� (:�
ReciUcXOatiRn KRt ZateU ÀRZ YROXPe = ������(���� × (�� ± ��� × ������ × 60
		             = ��� (/�Pin�

7Kis UeciUcXOatiRn KRt ZateU ÀRZ YROXPe is tKe neeGeG ÀRZ YROXPe E\ tKe UeciUcXOatiRn SXPS�

 6et tKe UeciUcXOatiRn KRt ZateU ÀRZ YROXPe ZitKin ��� RI siPXOtaneRXs XsaJe IORZ YROXPe RI KRt ZateU�
+eat UeTXiUeG IRU UeciUcXOatiRn ZKen tKe UeciUcXOatiRn SXPS is RSeUateG IRU �� KRXUs cRntinXRXsO\ is�

+eat UeTXiUeG IRU UeciUcXOatiRn = ����� : × �� + × �����
	 = 1.18 × 108 -

:Ken tKe KRt ZateU tePSeUatXUe is set at ��℃ and the return hot water temperature is made at 55℃� KRt ZateU IORZ 
YROXPe UeTXiUeG IRU UeciUcXOatiRn is�

+Rt ZateU YROXPe IRU UeciUcXOatiRn = 1.18 × 108�(���� × (�� ± ��� × ������
	 = ����� kJ ≒ ����� /

7Kis is neaUO\ eTXaO tR ����� /� 7KeUeIRUe� tZR ��� / c\OinGeUs aUe UeTXiUeG IRU tKe UeciUcXOatiRn ORaG�
$s it is OeaUneG IURP tKe IRUPXOa� tKe UeciUcXOatiRn ORaG YaUies OaUJeO\ GeSenGinJ Rn tKe settinJ RI KRt ZateU tePSeUatXUe 
and the operation time of recirculation pump.
)URP tKe YieZSRint RI eneUJ\ saYinJ� it is UecRPPenGeG tR Xse ORZeU KRt ZateU tePSeUatXUes anG tR stRS tKe UeciUcXOatiRn 
SXPS in tiPe ]Rnes RU seasRns tKat GR nRt UeTXiUe UeciUcXOatiRn� E\ a tiPeU� RU tKe Oike�
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>([aPSOe �@
,I tKe KRt ZateU RXtOet tePSeUatXUe is cKanJeG� tKe nXPEeU RI c\OinGeUs as tKe UeciUcXOatiRn ORaG aOsR cKanJes�
)RU tKe caOcXOatiRn at ��℃ RI KRt ZateU RXtOet tePSeUatXUe� UeIeU tR >([aPSOe �@�

+Rt ZateU RXtOet tePSeUatXUe ℃ 90 85 80 75 70 65

Recirculation temperature setting ℃ 60 60 60 60 60 60

Recirculation return temperature ℃ 55 55 55 55 55 55

)eeG SiSe OenJtK m 50 50 50 50 50 50

Return pipe length m 50 50 50 50 50 50

$PEient tePSeUatXUe ℃ 10 10 10 10 10 10

+eat ORss IURP UeciUcXOatiRn ciUcXit : 1365 1365 1365 1365 1365 1365

ReciUcXOatiRn KRt ZateU ÀRZ YROXPe L/min 3.9 3.9 3.9 3.9 3.9 3.9

2SeUatiRn tiPe + 24 24 24 24 24 24

+eat UeTXiUeG IRU UeciUcXOatiRn k- 1.18E＋08 1.18E＋08 1.18E＋08 1.18E＋08 1.18E＋08 1.18E＋08

+Rt ZateU YROXPe UeTXiUeG IRU UeciUcXOatiRn kg≒L 806.1 940.5 1128.6 1410.7 1881.0 2821.4

1XPEeU RI ��� OiteU c\OinGeUs IRU UeciUcXOatiRn ORaG 4t\ 1.6 1.9 2.3 2.8 3.8 5.6

1XPEeU RI ��� OiteU c\OinGeUs IRU KRt ZateU sXSSO\ ORaG 4t\ 6.4 6.1 5.7 5.2 4.2 2.4

>([aPSOe �@
,I tKe RSeUatiRn tiPe RI UeciUcXOatiRn SXPS is KaOYeG (��+ĺ��+� ZitK tKe saPe cRnGitiRns as tKe >([aPSOe �@� tKe UaGiatiRn 
loss and the recirculation load decrease.

+Rt ZateU RXtOet tePSeUatXUe ℃ 90 85 80 75 70 65

Recirculation temperature setting ℃ 60 60 60 60 60 60

Recirculation return temperature ℃ 55 55 55 55 55 55

)eeG SiSe OenJtK m 50 50 50 50 50 50

Return pipe length m 50 50 50 50 50 50

$PEient tePSeUatXUe ℃ 10 10 10 10 10 10

+eat ORss IURP UeciUcXOatiRn ciUcXit : 1365 1365 1365 1365 1365 1365

ReciUcXOatiRn KRt ZateU ÀRZ YROXPe L/min 3.9 3.9 3.9 3.9 3.9 3.9

2SeUatiRn tiPe + 12 12 12 12 12 12

+eat UeTXiUeG IRU UeciUcXOatiRn k- 5.90E＋07 5.90E＋07 5.90E＋07 5.90E＋07 5.90E＋07 5.90E＋07

+Rt ZateU YROXPe UeTXiUeG IRU UeciUcXOatiRn kg≒L 403.1 470.2 564.3 705.4 940.5 1410.7

1XPEeU RI ��� OiteU c\OinGeUs IRU UeciUcXOatiRn ORaG 4t\ 0.8 0.9 1.1 1.4 1.9 2.8

1XPEeU RI ��� OiteU c\OinGeUs IRU KRt ZateU sXSSO\ ORaG 4t\ 7.2 7.1 6.9 6.6 6.1 5.2

>([aPSOe �@
Check of seasonal effect and setting of seasonal recirculation return hot water outlet temperature

$n (IIect e[SecteG ZKen it is GesiJneG EaseG Rn tKe Keat ORss aPRXnt ���� XnGeU tKe cRnGitiRns RI >([aPSOe �@ and it is 
XseG� XncKanJeG� in sXPPeU (aPEient tePSeUatXUe at ��℃��

+eat ORss aPRXnt = 0.33 × 50 × (�� ± ��� ＋ 0.24 × 50 × (�� ± ���
	 = ��� (:�

6ince tKe ÀRZ YROXPe RI UeciUcXOatiRn ZateU TXantit\ Zas Ii[eG at ��� (/�Pin� XtiOi]inJ tKe GiIIeUence RI � GeJ (= �� ± ���� it 
becomes 5 deg/1350×795 = � GeJ sR tKat tePSeUatXUe GiIIeUence in sXPPeU anG ZinteU EecRPes � GeJ� 7KeUeIRUe� SURYiGeG tKe 
recirculation return hot water temperature is 53℃ in winter while it is 55℃ in sXPPeU� it can Ee XseG UeJaUGOess RI seasRns� 6ince 
tKe caOcXOatiRn RI Keat ORss aPRXnt is a JXiGe� tKeUe ZiOO Ee nR SUREOeP eYen iI it is caOcXOateG ZitK tKe UeciUcXOatiRn tePSeUatXUe 
at 60℃ and the recirculation return hot water temperature at 55℃� as tKe\ aUe� 'eteUPine tKe UeciUcXOatiRn UetXUn KRt ZateU 
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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Screw hole to install on main unit: 9 places 

① ② 

③ 

Snow hood
:Ken instaOOinJ tKe eTXiSPent in a snRZ\ GistUict� it is necessaU\ tR SURGXce a snRZ KRRG at site� in RUGeU tR SURtect tKe Keat 
source unit from accumulating snow.

1) Outline of snow hood

(15) Snow prevention hood

Installation of snow hood

① Suction side (for front, rear) x 2



- 120 -

 '22 • HM-T-419

 

  

 

Screw hole to install on main unit: 9 places

Screw to install on main unit: 14 places

 

② Suction side (for right, left） x 2

③ Outlet side x 1

③
 

② 

①
 

 

   

   

 

   

   

①㻌Screw to install on main unit
Tapping screw (5 x 10)
8 pcs. (one side only)

②㻌Screw to install on main unit
Tapping screw (5 x 10)
7 pcs. (one side only)

 

③㻌Screw to install on main unit
Tapping screw (5 x 10)
14 pcs.
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Screw hole to install on main unit: 9 places

Screw to install on main unit: 14 places

 

③
 

② 

①
 

 

   

   

 

   

   

①㻌Screw to install on main unit
Tapping screw (5 x 10)
8 pcs. (one side only)

②㻌Screw to install on main unit
Tapping screw (5 x 10)
7 pcs. (one side only)

 

③㻌Screw to install on main unit
Tapping screw (5 x 10)
14 pcs.

2) Installation
(��  RePRYe tKe ¿n JXaUGs IURP tKe IURnt anG UeaU RI Keat sRXUce Xnit�
(��  �,nstaOO tKe snRZ KRRG sectiRns ① � ② and ③ on the heat source unit. 

Provide following screws to install them. 
These screws are not included in the accessory of the equipment.

< Caution >

・�$sk a SURIessiRnaO cRntUactRU tR instaOO tKe snRZ KRRG�
・�%e sXUe tR tXUn RII tKe SRZeU sRXUce tR tKe Keat sRXUce Xnit EeIRUe staUinJ instaOOatiRn� ($cciGent SUeYentiRn�
・�Tighten installation screws securely not to become loose by vibration.
・�:KeUe tKe Keat sRXUce Xnit Pa\ Ee EXUieG XnGeU snRZ� instaOO it Rn a IUaPe�
・�:Ken PakinJ tKe snRZ KRRG ZitK stainOess steeO� sXI¿cient caUe sKRXOG Ee taken tR SUeYent secRnGaU\ UXstinJ caXseG 

E\ e[teUnaO cRntaPinants sXcK as saOt RU iURn�
・�7ake caUe nRt tR GaPaJe Saint cRatinJ Rn tKe SURGXct ZKen instaOOinJ tKe snRZ KRRG� :Ken it is GaPaJeG� caUeIXOO\ 

repair with touchup paint.
・�,nstaOOatiRn takes SOace at a KiJK SOace� 8tPRst caUe sKRXOG Ee taken IRU saIet\�




