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Commercial & Industrial Market Development Dept.



Installation  Image of GHPsInstallation  Image of GHPs

Outdoor Units

Refrigerant Piping
Indoor Units

Ex. Office Building

( Ceiling mounted cassette type
Wall mounted type
Ceiling mounted duct type
Floor standing type
etc.)



Example of Installations

◆Capacity basis of air-conditioning
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Approximately, 40,000 units per year has been sold in Japan.

GHP : Gas Engine Driven Heat Pump
(Energy Saving, Low Electric Power, Low Running Cos t)

[units/year]

Refrigerant R22 R407C

GHP Debut

1986

New Refrigerant

High Efficiency GHP



Putting the “High Power Multi” onto the MarketPutting the “High Power Multi” onto the Market
April 2003

●●●●HighHighHighHigh----efficiency power generation using efficiency power generation using efficiency power generation using efficiency power generation using 
engine surplus power during airengine surplus power during airengine surplus power during airengine surplus power during air----conditioning conditioning conditioning conditioning 
operationoperationoperationoperation

* * * * Generating efficiency: Approx. over Generating efficiency: Approx. over Generating efficiency: Approx. over Generating efficiency: Approx. over 40%40%40%40% (HHV)(HHV)(HHV)(HHV)
(Surpassing large generators)(Surpassing large generators)(Surpassing large generators)(Surpassing large generators)

Features of the High Power Multi
air conditioner

Structure of the High Power Multi
air conditioner

0 60

80

Approx. 1 kWApprox. 1 kW
Generated power (kW)

Gas consumption increment
resulting from power generation

=Generating 
efficiency

●●●●The comparison of power consumption with The comparison of power consumption with The comparison of power consumption with The comparison of power consumption with 
other 56kW class airother 56kW class airother 56kW class airother 56kW class air----conditionerconditionerconditionerconditioner

* * * * Approx. Approx. Approx. Approx. 1/1501/1501/1501/150 of the power consumed by an of the power consumed by an of the power consumed by an of the power consumed by an 
EHPEHPEHPEHP

100

High Power
Multi

EHP Approx. 15 kW

Comparison with other 20-horsepower-class units

GHP

0.1 kW

Approx. 1 kW

High Power Multi consumes the lowest 
power in the air-conditioning industry.



Cumulative Total of High Power Multi in OsakagasCumulative Total of High Power Multi in Osakagas
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Introduced Combination type
Of High Power Multi to

the market in October 2004.

Mitsubishi Heavy Industries
and Yanmar entered the market

in December 2005.

FY2003 FY2004 FY2005

ApproximatelyApproximately

4,3004,300 kWkW
of electric power isof electric power is
being generated.being generated.

Cooling Capacity
(kW) Track record of FY 2005

High Power Multi
: 45%

(Capacity basis of air-conditioning) 

Conventional
GHP : 55% 

Aisin entered the market
in June 2005.

Introduced Renewal type
Of High Power Multi on

the market in October 2005.

Sanyo Electric introduced
High Power Multi models to

the market in April 2003.



●●●●●●●●◆◆◆◆●●●●◆◆◆◆●●●●◆◆◆◆
●●●●●●●●●●●●

Manufacturer

●●●● (◆◆◆◆)●●●● (◆◆◆◆)●●●● (◆◆◆◆)Yanmar

●●●●●●●●
Mitsubishi 

Heavy 
Industries

●●●● ◆◆◆◆●●●● ◆◆◆◆●●●● ◆◆◆◆Aisin

Sanyo

84kW71kW56kW45kW35.5kW

Building Multi type

●：High Power Multi ◆：Renewal type of High Power Multi （ ）To be introduced in future

Product Variety of High Power Multi 
(33 models offered by four manufacturers)

Product Variety of High Power Multi 
(33 models offered by four manufacturers)

All GHP manufacturers have started to commercialize Hi gh Power Multi.
The product variety has been expanded from 35.5kW to 8 4kW type.



System outline and Internal view of Highpower EXCELSystem outline and Internal view of Highpower EXCEL

System outline Internal view

When electricity is generated by 4kW, 1kW is consum ed in the outdoor unit, 
and the rest 3kW is supplied to the lighting and th e wall outlet in the 
building by the Grid Connection.

Generator

April 2006

Power conditioner
(for grid connection)



When in cooling or heating operation, the unit supp lies a generated output to the 
building; the more air conditioning is installed, t he more electricity is saved.

Features of the Highpower EXCELFeatures of the Highpower EXCEL

“Power Peak Cut”

Comparison of the peak power of each system

It is useful for the electric power load leveling b y reducing the peak power.



Features of the Highpower EXCELFeatures of the Highpower EXCEL

“Increase in customer advantages”

Approximately 20% cost reduction achieved,
thanks to high-efficiency power generation and peak  cut

Lower running costs

<Conditions for trial calculation>
Total floor area: 5,000 m2

Air conditioning capacity: 200 HP
Building purpose: Offices

Gas charge: First kind of Air Conditioning Contract A
Electric charge: High-voltage power
The length of operating time is as specified by our conditions for trial calculation.

*Annual running costs for the gas heat pump taken as 100%



“Environment-friendliness”
(Reduced CO 2 emissions)

Features of the Highpower EXCELFeatures of the Highpower EXCEL

Power generation with an efficiency exceeding that of conventional utility power 
generation can further reduce CO 2 emissions on top of the CO 2 reduction realized by 
the conventional gas heat pump. 

<Conditions for trial calculation>
Total floor area: 5,000 m2

Air conditioning capacity: 200 HP

Building purpose: Offices

CO2 emissions per unit of production
Electricity: 0.69 kg-CO2/kW (Average 

for thermal power generation)

Gas: 2,288 kg-CO2/m3 (on the basis 
of the 13A gas composition)

CO2 emissions reduction effect 



Future ChallengesFuture Challenges

* Development of technologies to 
efficiently maximize use of the engine 
surplus power 

* Development of GHPs to efficiently use 
waste heat from engines

Development of a system allowing 
us to move toward further energy 
conservation and CO 2 reduction
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the Power generation load
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Characteristics of the EngineCharacteristics of the Engine

Point B
(Air –conditioning and Power generating Operation)



The reason of high-efficiency power generationThe reason of high-efficiency power generation
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回転数一定

The Reason of the High Efficiency

Example)    When it runs through 100km by car

Drive with 2 people Drive with 3 people

Fuel 
Consumption

Fuel 
Consumption

Even if the taking number is 1.5 times, 
the amounts of fuel consumption increase only in 1. 2 times. 

That is to say ・・・・・・・・・・・・
Power is generated at the same time with the GHP op erating 

for air conditioning.

There is a little gas input which is added for powe r generation.

Power is generated at the same time with the GHP op erating 
for air conditioning.

There is a little gas input which is added for powe r generation.



The reason of high-efficiency power generationThe reason of high-efficiency power generation
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Total engine efficiency

the gas input increased by 
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engine efficiency   × generator efficiency      × converter/inverter efficiency
Power generating efficiency

(Approx. 45 to 50%)         (Approx. 90 to 95 %)            (Approx. 95 to 97 %)



Development of GHP with a Power Generating Function

New GHPConventional GHP

Power for compressor

Power for auxiliary devices Self-generation of electricity

Power for compressor

All
gas

time time
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� Surplus power from the gas engine is used for power  generation 
→→→→ the thermal efficiency of  the engine increases

� Trouble or Power shortage 
→→→→ supply from commercial power lines

� Surplus power from the gas engine is used for power  generation 
→→→→ the thermal efficiency of  the engine increases

� Trouble or Power shortage 
→→→→ supply from commercial power lines

Electricity

Newly added
devices

Compressor

Inverter
Converter

Switching unit

Commercial 
power line

Engine

～～～～Cooling
water pump

Power 
generator



Generated output:
Approx. 4 kW

Installation Image of Highpower EXCELInstallation Image of Highpower EXCEL



Generated Output of the “Highpower EXCEL”
Unit and Electric Loads

Generated Output of the “Highpower EXCEL”
Unit and Electric Loads

The presence of an electric load is a must
for running air conditioning (plus power generation).

Approx. 9 kW (20 W/m 2)

Approx. 14 kW (30 W/m 2)

Approx. 1 kW

Approx. 1 kW
(1,800 CMH, 0.2 persons/m 2)

A 20-HP unit is installed (in an office).

Total floor area: 455 m 2

Approx. 
3 kW

The generated output is only approximately 12% of t he base electric load.The generated output is only approximately 12% of t he base electric load.

Total: 25 kW

Generated 
output: 

Approx. 4 kW

Wall outlets

Lighting loads

Outdoor 
unit

Ventilation 
fan



*The figures inside the parentheses are those under  the condition in which power is not being generate d.
*The generating capacity refers to the power condit ioner output, which is outputted from the unit with the 
power that the outdoor unit consumes deducted.

10,000HMaintenance interval

58dB(A)Operating noise

200, single phaseVPower source

40 or more%Generating efficiency
(with reference to the HHV basis)

3.95 (2 kW at the rated operation)kWGenerating capacity
(*Power conditioner output)

0(1.07)kWHeating

0(1.07)kWCoolingPower 
consumption

48(43)kWHeating

44(39)kWCooling
Gas consumption

63kWHeating

56kWCooling
Capacity

970kgMass

1,000(+106)mmDepth

1,735mmWidth

2,208mmHeight
Outside 

dimensions

Major Specifications of Highpower EXCELMajor Specifications of Highpower EXCEL



Newly Developed Elements Used in Highpower EXCELNewly Developed Elements Used in Highpower EXCEL

Engine

Increased output
and reduced Nox

Engine tuning
* Change the compression ratio
* Improve the cam timing

* Permanent magnet type
* Bearing-free type
* Directly-coupled shaft 

Generator

Power conditioner
(for grid connection)

* Maximum generated
output: 3.95 kW

* Built-in grid connection 
protecting device

* Based on it for photo-
voltaic generation



Overview of the Power Generation Control Developmen t 
and Wiring System

Overview of the Power Generation Control Developmen t 
and Wiring System

*Refrigerant piping and outdoor and indoor communications lines as before

Cubicle

Utility power

Air conditioning 
motor power panel

CT

VT

Lighting
loads

Motor
loads

EXCEL
Indoor
unit

Current
(under power-generating operation)

Current
(at the time of starting)

W/TDW/TDW/TDW/TDReceived power signal

Inverter-to-inverter 
communications

Structuring of a power generation control developme nt
and wiring system with multiple-unit operation in v iew

Indoor
unit

Indoor
unit

Indoor
unit

Indoor
unit

EXCEL

EXCEL

EXCEL

EXCEL

Power supply line



0000

1111

2222

3333

4444

0000 10101010 20202020 30303030 40404040 50505050 60606060 70707070 80808080 90909090 100100100100G
en

er
at

ed
 o

ut
pu

t [
kW

]

Air conditioning load factor [%]

Overview of Power Generation ControlOverview of Power Generation Control

*The generated output refers to the power conditioner output, which is outputted from the unit with 
the power that the outdoor unit consumes deducted.

The generated output varies between 2 and 3.95 kW
depending on the air conditioning load factor.

When air conditioning load factor is 100%, 
that is to say Engine load is high, generated output  is 2kW.
As engine surplus power increases, 
this system generates maximum about 4kW. 

When the outside 
temperature is 30 degrees 
Celsius or low.

When the outside 
temperature is 35 degrees 
Celsius. (rated condition 
of cooling)



When in cooling or heating operation, the unit supplies a generated output of between 1 
and 3 kW to the building; the more air conditioning is installed, the more electricity is saved.

Features of the Highpower EXCELFeatures of the Highpower EXCEL

“Power Peak Cut”

Comparison of power consumptions Comparison of the peak power
of each system

It is useful for the electric power load 
leveling by reducing the peak power.Supplied to the indoor unit, lighting loads, etc.



Visual presentation of
an installed Highpower EXCEL

Visual presentation of
an installed Highpower EXCEL



Scale of Power Generation of
the “Highpower EXCEL” Unit
Scale of Power Generation of
the “Highpower EXCEL” Unit

W/m2

W/m2

87.2

50

Hotel

139.5104.7123.3Cooling load

705071Demand

StoreHospitalOffice (OA type)

Source: Planning and Design Manual for Natural-gas-powered Cogeneration 2002

30192327Number 
of units

Number of 20-HP units installed
(To be selected on the basis of 1.2 times the 
cooling load)

1207692108kW
Generated output of the 
Highpower EXCEL units
(4 kW times the number of units installed)

kW 100

Hotel

140100142
Introductory cogeneration 
capacity
(0.2 times the demand)

StoreHospitalOffice (OA type)

For a building with a floor area of 10,000 m 2

139587210471233kWCooling load

700500500710kWDemand

The Highpower EXCEL unit secures a power generation capacity of
80 to 90% of common introductory cogeneration capac ity.

Power demand and air conditioning capacity by build ing purpose 
(for a building with a floor area of 10,000 m 2)



Toward the Achievement of Generating Output Comparable t o That of 
Cogeneration through the Installation of Multiple Uni ts

Toward the Achievement of Generating Output Comparable t o That of 
Cogeneration through the Installation of Multiple Uni ts

When you determine the number of units to be instal led
on the basis of the air conditioning capacity,
the generated output will be between 10 and 20% of
the total received power of the building in questio n. 



Features of the “Highpower EXCEL” Unit ②②②②Features of the “Highpower EXCEL” Unit ②②②②

“High-efficiency Power Generation”
Power generation using gas-engine reserve capacity assures a phenomenally

high generating efficiency of 40% or more (*as referred to the HHV basis).



Overview of the Airconditioning Market   (Osaka Gas)

Building AreaBuilding AreaBuilding AreaBuilding Area 700m2 5,000m23,000m2 10,000m2

room airroom airroom airroom air
conditionerconditionerconditionerconditioner

Electrical heatElectrical heatElectrical heatElectrical heat
pumppumppumppump
(EHP)(EHP)(EHP)(EHP)

For store andFor store andFor store andFor store and
office useoffice useoffice useoffice use

ChillerChillerChillerChiller

GHP for GHP for GHP for GHP for 
residential useresidential useresidential useresidential use

Electrical heat pumpElectrical heat pumpElectrical heat pumpElectrical heat pump
(EHP)(EHP)(EHP)(EHP)
(Building Multi)(Building Multi)(Building Multi)(Building Multi)

Large scaled screw chillerLarge scaled screw chillerLarge scaled screw chillerLarge scaled screw chiller
Turbo refrigerating machine Turbo refrigerating machine Turbo refrigerating machine Turbo refrigerating machine 

ＧＨＰＧＨＰＧＨＰＧＨＰ

Gas absorptionGas absorptionGas absorptionGas absorption
chillerchillerchillerchiller

Electric
Energy

Gas Energy

SmallSmallSmallSmall MiddleMiddleMiddleMiddle LargeLargeLargeLarge



Japanese Airconditioning Market 
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Power demand

Heat 
demand

Small
businesses

Budget hotels

Laundries

Schools

Medium-scale
offices

Large-scale
offices

Geriatric hospitals/
medium-scale

hospitals

Large-scale
public baths

and recreation
centers

Large-scale
hospitals

Public baths

Urban hotels

Department
stores
GMS

Food
supermarkets

Our proposal of
the GHP plus CGS scheme

Our proposal of the absorption-type
air conditioner plus CGS scheme

Sales Target for “Highpower EXCEL” UnitsSales Target for “Highpower EXCEL” Units

Energy proposal for business-use buildings with sma ll heat demand
The main targets for “Highpower EXCEL” units are
“buildings for sales activities and business operat ions.”



Demand Cut Effect of
the “Highpower EXCEL” Unit

Demand Cut Effect of
the “Highpower EXCEL” Unit

0000

Heating Cooling

Outdoor unit power 
consumption

Indoor unit power 
consumption

Power that is supplied 
to the outside

Generated 
output 

from the 
EXCEL 

unit:
4 kW

Maximum demand cut:
2 kW/unit

Power demand pattern after the 
installation of the EXCEL unit

Month
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Case where the EXCEL unit is installed in a buildin g for which the power
demand other than air conditioning is constant thro ughout the year 

Power 
requirements 
like lighting 

loads that are 
constant 

throughout 
the year Heating



Positioning and Target of the Highpower EXCEL UnitPositioning and Target of the Highpower EXCEL Unit

エクセルのメインターゲット
The main target for EXCEL units are 
the GHP building-use multi type 
market (buildings for sales activities 
and business operations).  In the case 
of markets accompanied by thermal 
demand (large-scale public baths, 
hospitals, and welfare facilities), the 
combined Genelite and EXCEL unit 
system will be proposed.

[A] CGS plus absorption type Green 
models plus OG-electric-power-based 
energy services

Public baths
Laundries

GHP
packages

Steam
boiler

Power
demand 

Heat
demand 【A】【B】 【C】

Strategic positioning
* New and old housing markets: Replacements of CGSs in business-purpose 

buildings with lower thermal loads
* Repeater market: Strategic products that will make up for the decrease in the gas 

quantity sold resulting from the purchase of more energy-efficient replacements

Sales target

Hot water
boiler
CGS

Tough Jet

Water
heater

Budget
hotels

Small
businesses

Large-scale
public baths

Recreation
centers

Geriatric
hospitals/

medium-scale
hospitals

Food service
industry

Mass-retail outlets
Coffee shops and soda fountains

Food supermarkets
Medium-scale offices

Elementary schools, junior and
senior high schools Colleges and universities

Large-scale
hospitals

Urban hotels

Department
stores

General
merchandise

stores
Large-scale

offices 

GHP building-use multi-type,
large-sized packages,

small-sized absorption units

Absorption
units

[B] Competition based on high-efficiency 
Genelite products versus shifts to 
other fuels and total electrification

[C] Highpower-EXCEL-based expansion 
of sales of air conditioning power



Commercialization of High Power MultiCommercialization of High Power MultiCommercialization of High Power MultiCommercialization of High Power MultiCommercialization of High Power MultiCommercialization of High Power MultiCommercialization of High Power MultiCommercialization of High Power Multi

realizes higher powerrealizes higher powerrealizes higher powerrealizes higher power----generating efficiency than thermal power plantgenerating efficiency than thermal power plantgenerating efficiency than thermal power plantgenerating efficiency than thermal power plant

Feature of this systemFeature of this systemFeature of this systemFeature of this system
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●●●●Lowest power consumptionLowest power consumptionLowest power consumptionLowest power consumption
in the airin the airin the airin the air----conditioning industryconditioning industryconditioning industryconditioning industry

1/1001/1001/1001/100（（（（100W100W100W100W））））

●●●●Higher efficiency power generation by using Higher efficiency power generation by using Higher efficiency power generation by using Higher efficiency power generation by using 
the surplus engine powerthe surplus engine powerthe surplus engine powerthe surplus engine power

Generating efficiencyGenerating efficiencyGenerating efficiencyGenerating efficiency：：：：46% 46% 46% 46% （（（（LHVLHVLHVLHV））））

Structure of this systemStructure of this systemStructure of this systemStructure of this system

回転数一定

(the generator and the converter are additionally installed in t(the generator and the converter are additionally installed in t(the generator and the converter are additionally installed in t(the generator and the converter are additionally installed in the conventional GHP)he conventional GHP)he conventional GHP)he conventional GHP)
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Electricity
Newly added
devices

Compressor

Converter

Switching 
unit
Commercial 
power line

Engine

～～～～Cooling
water pump

Power 
generator

Fan motor



Heat exchangerHeat exchangerHeat exchangerHeat exchanger

Four way Four way Four way Four way 
valvevalvevalvevalve

CompressorCompressorCompressorCompressor

Compressor BeltCompressor BeltCompressor BeltCompressor Belt

Sub oil tankSub oil tankSub oil tankSub oil tank
Rubber vibration isolatorRubber vibration isolatorRubber vibration isolatorRubber vibration isolator

SumpSumpSumpSump

EngineEngineEngineEngineOil separatorOil separatorOil separatorOil separator

AccumulatorAccumulatorAccumulatorAccumulator
Spark PlugSpark PlugSpark PlugSpark Plug

Engine OilEngine OilEngine OilEngine Oil

Air FilterAir FilterAir FilterAir Filter

Oil FilterOil FilterOil FilterOil Filter

TimeTimeTimeTime----change Componentchange Componentchange Componentchange Component

Time-change Component

Outdoor unitOutdoor unitOutdoor unitOutdoor unit
Indoor unitIndoor unitIndoor unitIndoor unit



Osaka Gas Maintenance MenuOsaka Gas Maintenance MenuOsaka Gas Maintenance MenuOsaka Gas Maintenance MenuOsaka Gas Maintenance MenuOsaka Gas Maintenance MenuOsaka Gas Maintenance MenuOsaka Gas Maintenance Menu

Principal maintenance contentsPrincipal maintenance contentsPrincipal maintenance contentsPrincipal maintenance contents

Maintenance cycleMaintenance cycleMaintenance cycleMaintenance cycle

・・・・exchange of the engine oilexchange of the engine oilexchange of the engine oilexchange of the engine oil、、、、spark plugspark plugspark plugspark plug、、、、air filter etcair filter etcair filter etcair filter etc
・・・・adjustment of the valve clearanceadjustment of the valve clearanceadjustment of the valve clearanceadjustment of the valve clearance
・・・・confirmation of the engine coolant level confirmation of the engine coolant level confirmation of the engine coolant level confirmation of the engine coolant level 

Guarantee
period
(free)

Installation  Installation  Installation  Installation  
of GHPof GHPof GHPof GHP

PeriodicalPeriodicalPeriodicalPeriodical
maintenancemaintenancemaintenancemaintenance

PeriodicalPeriodicalPeriodicalPeriodical
maintenancemaintenancemaintenancemaintenance

InstallationInstallationInstallationInstallation
ageageageage 1      2     3     4     5     6     7     8     9    10   11   1      2     3     4     5     6     7     8     9    10   11   1      2     3     4     5     6     7     8     9    10   11   1      2     3     4     5     6     7     8     9    10   11   12    1312    1312    1312    13

trouble shooting
based on maintenance contract

inspectioninspectioninspectioninspection
firstfirstfirstfirst

inspectioninspectioninspectioninspection
midmidmidmid----termtermtermterm

The three midThe three midThe three midThe three mid----term inspections are eliminated by using sky remote system.term inspections are eliminated by using sky remote system.term inspections are eliminated by using sky remote system.term inspections are eliminated by using sky remote system.

CostCostCostCost
(ex)  20HP type (ex)  20HP type (ex)  20HP type (ex)  20HP type 

\\\\35,000/unit    35,000/unit    35,000/unit    35,000/unit    \\\\31,500/unit31,500/unit31,500/unit31,500/unit
sky remote systemsky remote systemsky remote systemsky remote system

inspectioninspectioninspectioninspection
midmidmidmid----termtermtermterm

inspectioninspectioninspectioninspection
midmidmidmid----termtermtermterm



Lineup of Lineup of Lineup of Lineup of GHPGHPGHPGHP’’’’ssss ～～～～meet the various customer needsmeet the various customer needsmeet the various customer needsmeet the various customer needs～～～～Lineup of Lineup of Lineup of Lineup of GHPGHPGHPGHP’’’’ssss ～～～～meet the various customer needsmeet the various customer needsmeet the various customer needsmeet the various customer needs～～～～

・controlled by using microcomputer

●●●●Quick Multi (cleaning less type)Quick Multi (cleaning less type)Quick Multi (cleaning less type)Quick Multi (cleaning less type)●●●●Ｗ－Ｗ－Ｗ－Ｗ－MultiMultiMultiMulti

●●●●Simultaneously cooling & heatingSimultaneously cooling & heatingSimultaneously cooling & heatingSimultaneously cooling & heating－－－－MultiMultiMultiMulti

Indoor unit：
maximum 48 units

●●●●Quick Multi (self cleaning type)Quick Multi (self cleaning type)Quick Multi (self cleaning type)Quick Multi (self cleaning type)

High efficiency & Superb functionalityHigh efficiency & Superb functionalityHigh efficiency & Superb functionalityHigh efficiency & Superb functionality High efficiency & RenewalHigh efficiency & RenewalHigh efficiency & RenewalHigh efficiency & Renewal

Outdoor unit：2 or 3units, 
maximum 40HP

sunshine
flow dividing 

controller

cooling

heating

・circulation of the liquid refrigerant 
and cleaning the remaining oil 

・refrigerating cycle by using 
exhaust gas (characteristic of 
GHP) ・salvage the waste oil in its  

outdoor unit

salvage the 
waste oil

evaporation in 
sub evaporation

accumulator



Micro Cogeneration System (MCGS)Micro Cogeneration System (MCGS)Micro Cogeneration System (MCGS)Micro Cogeneration System (MCGS)Micro Cogeneration System (MCGS)Micro Cogeneration System (MCGS)Micro Cogeneration System (MCGS)Micro Cogeneration System (MCGS)

・・・・Use of high reliability GHP parts
(engine, silencer, radiator fins, cooling water pump, 

ventilation fan etc.)
・・・・Use of mass production GHP parts 

Gas

Generated
Power

Hot water
output

Radiator Fan

Radiator

Heat
Exchanger

Generator Engine

Control Board

54.0

10031.0

Overall efficiency   85.0 ％％％％


