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INTRODUCTIONINTRODUCTION

Energy Efficiency Standards in ChinaEnergy Efficiency Standards in China

1.1. Technical support for EE StandardsTechnical support for EE Standards
2.2. Project Activities implemented in ChinaProject Activities implemented in China
3.3. Challenges and trends in the futureChallenges and trends in the future

IEEJ: March 2010
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WHY: technical support researches WHY: technical support researches 

Technical support for EE StandardsTechnical support for EE Standards

1.1. EE Standards are usually simple on seemingEE Standards are usually simple on seeming
2.2. EE parameters take the core and key positionsEE parameters take the core and key positions
3.3. These EE parameters will greatly influence the relevant These EE parameters will greatly influence the relevant 

industries or even destroy them.industries or even destroy them.
4.4. These EE parameters should be hence determined These EE parameters should be hence determined 

CAREFULLY, based on the acrossCAREFULLY, based on the across--thethe--board technical board technical 
researchesresearches

EXAMPLE:EXAMPLE:

GB12021.3-2004
room air conditioners

TYPE Refri. Capacity
（CC）W

Grade (EER)

5 4 3 2 1

Window 2.30 2.50 2.70 2.90 3.10

Split

CC ≤4500 2.60 2.80 3.00 3.20 3.40

4500<CC≤7100 2.50 2.70 2.90 3.10 3.30

7100<CC≤14000 2.40 2.60 2.80 3.00 3.20

IEEJ: March 2010
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PRINCIPLE PRINCIPLE 

Technical support for EE StandardsTechnical support for EE Standards

Optimal LCC 
point

Market
Customer

Energy saving 
potential

Existing Products
Costs

Technical Possibility

Elimination 
Rate

Energy saving potential
Costs

Income Changes

EE Evaluation 
Test Methods
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

1.1. Existing products and Market ResearchesExisting products and Market Researches
 Several thousands AC in market were investigatedSeveral thousands AC in market were investigated

 Technical Specification data including EER and EE Technical Specification data including EER and EE 
gradesgrades

 Prices Prices 
 Customer Cognitive factorsCustomer Cognitive factors

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

2.   LCC Analysis2.   LCC Analysis
 Price (rising with EER)Price (rising with EER)

 Material costs onlyMaterial costs only
 Material price changes considered Material price changes considered 

 Operation Costs (dropping with EER)Operation Costs (dropping with EER)
 Electricity price changes consideredElectricity price changes considered

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

2.   LCC Analysis2.   LCC Analysis
 LCC analysis modelLCC analysis model

Material consumption tests

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

3.  Technical possibility and energy saving potential researches3.  Technical possibility and energy saving potential researches
 Theoretical prediction and test verificationsTheoretical prediction and test verifications
 Key factors: energy saving technologies in:Key factors: energy saving technologies in:

 CompressorCompressor
 Heat exchangerHeat exchanger
 System design and optimizationSystem design and optimization
 Fan and its motorFan and its motor
 …………

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

Sample machine tests

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

4.4. Special researches on some key Technical problemsSpecial researches on some key Technical problems----counterviewscounterviews
 Dehumidification Dehumidification vsvs EEREER

 High EER causes poor dehumidification? High EER causes poor dehumidification? 
 Energy consumption during material manufacturedEnergy consumption during material manufactured

 More materials for High EER causes great energy More materials for High EER causes great energy 
consumption?consumption?

 Heating operation performanceHeating operation performance
 High cooling efficiency resists high heating efficiency?High cooling efficiency resists high heating efficiency?

 …………

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

4.  Special researches on some key Technical problems4.  Special researches on some key Technical problems

Material Ore needed Mining Mill run Electrolyzing Rolling Total

Copper 151Tons/1Ton 37kWh/Ton 35.8kWh/Ton 7780kWh/Ton 9913kWh/Ton 28677kWh/Ton

Steel 396.69kWh/Ton 6033kWh/Ton 1550kWh/Ton 7980kWh/Ton

Aluminium 5833.5kWh/Ton 15000kWh/Ton 20834kWh/Ton

Material 
EER rises from grade 5 to grade 2 Energy saving by AC in ten years

Material increasing Energy to produce 
material

1979kWhCopper 3kg

138kWhSteel 1kg

Aluminium 4kg

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

5.  Effect evaluation of energy saving and others5.  Effect evaluation of energy saving and others
 Different energy efficiency level results in different effectDifferent energy efficiency level results in different effect
 A special model was developed to evaluate the benefits of A special model was developed to evaluate the benefits of 

different schemesdifferent schemes

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

SPECIAL FOR VARIABLE SPEED ACSPECIAL FOR VARIABLE SPEED AC
6.  Cooling operation time at different temperatures in cooling 6.  Cooling operation time at different temperatures in cooling operation operation 

seasonseason——operation time operation time vsvs temperature curve temperature curve 
 China AC product standard has defined such a curve, but it China AC product standard has defined such a curve, but it 

departure form the real situation departure form the real situation 
 This curve was revised in EE standard based on the survey of This curve was revised in EE standard based on the survey of 

Chinese customerChinese customer’’s operation habits operation habit
 Since the curve will influence the SEER value, it should be as Since the curve will influence the SEER value, it should be as 

close as to customerclose as to customer’’s operation habits operation habit
7.   7.   The The unitiveunitive evaluation platform both for constant and variable speed evaluation platform both for constant and variable speed 

air conditionersair conditioners
 Good ideal and exigent wish of AC manufacturersGood ideal and exigent wish of AC manufacturers
 Failed to do so because of poor technical base and Failed to do so because of poor technical base and 

accumulationsaccumulations

IEEJ: March 2010
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EXAMPLE: air conditioners EXAMPLE: air conditioners 

Technical support for EE StandardsTechnical support for EE Standards

SPECIAL FOR VARIABLE SPEED ACSPECIAL FOR VARIABLE SPEED AC

IEEJ: March 2010
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SSmallmall--scale scale MMeteringetering

Project Activities implemented in ChinaProject Activities implemented in China

1.1. Venue:Venue: Beijing, Shanghai, GuangzhouBeijing, Shanghai, Guangzhou
2.2. Tested number: three families per cityTested number: three families per city
3.3. Operation mode: cooling and heatingOperation mode: cooling and heating
4.4. Test time: 12 days per modeTest time: 12 days per mode
5.5. Directly undertaken by IEEJ and assisted by China sideDirectly undertaken by IEEJ and assisted by China side
6.6. AllAll--around energy consumption tests on sample familiesaround energy consumption tests on sample families
7.7. Purpose and effect: first hand energy consumption data of Purpose and effect: first hand energy consumption data of 

Chinese typical familiesChinese typical families

IEEJ: March 2010
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APF workshop in Tianjin, ChinaAPF workshop in Tianjin, China

Project Activities implemented in ChinaProject Activities implemented in China

1.1. Title: Workshop on the energy testing method for AirTitle: Workshop on the energy testing method for Air--ConditionersConditioners
2.2. Presentations:Presentations:

 Concepts and current situation of energy efficiency standards inConcepts and current situation of energy efficiency standards in Asia Asia ----
expert from Japan (IEEJ, Mr. expert from Japan (IEEJ, Mr. KudoKudo))

 The energy testing method for AirThe energy testing method for Air--Conditioners in China  (BJUT, Conditioners in China  (BJUT, Dr.LIDr.LI
HongqiHongqi))

 ManufacturerManufacturer’’s view on the energy efficiency trends in the Chinese market s view on the energy efficiency trends in the Chinese market 
(Panasonic)(Panasonic)

 ManufacturerManufacturer’’s view on the energy efficiency trends in the Chinese s view on the energy efficiency trends in the Chinese markemarke
((HaierHaier))

 Objective of the small sampling study on the energy consumption Objective of the small sampling study on the energy consumption of typical of typical 
families  (Mr. Sagawa)families  (Mr. Sagawa)

 Study on the energy consumption of typical families (Mr. SugawarStudy on the energy consumption of typical families (Mr. Sugawara)a)

3.3. Discussion: Trend of the energy testing method for AirDiscussion: Trend of the energy testing method for Air--
Conditioners (EER or APF)Conditioners (EER or APF)

4.4. China AC manufacturers were greatly interested and many were China AC manufacturers were greatly interested and many were 
supplanted outside due to small meeting roomsupplanted outside due to small meeting room

IEEJ: March 2010
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WorkshopWorkshopss on the Lifestyle and Usage of Airon the Lifestyle and Usage of Air--conditionerconditioner

Project Activities implemented in ChinaProject Activities implemented in China

1.1. Venue: Beijing, Shanghai, GuangzhouVenue: Beijing, Shanghai, Guangzhou
2.2. Participants:Participants:

 Japanese expertsJapanese experts
 Responsible persons of smallResponsible persons of small--scale metering in local cityscale metering in local city
 Chinese expert on residential environmentChinese expert on residential environment
 Chinese expert on architectureChinese expert on architecture
 Local AC customerLocal AC customer
 Local AC manufacturersLocal AC manufacturers

3.3. Discussion: living habit, AC operation situation, building Discussion: living habit, AC operation situation, building 
characteristics, etccharacteristics, etc

4.4. Purpose and effect: deep understandings to Chinese customers andPurpose and effect: deep understandings to Chinese customers and
family energy saving. Important support to the policy family energy saving. Important support to the policy 
developmentsdevelopments

IEEJ: March 2010
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ACTIVITY DESIGN ACTIVITY DESIGN 

 Offset survey limitation with test dataOffset survey limitation with test data
 10 typical cities, 50 samples per city, 500 10 typical cities, 50 samples per city, 500 ACsACs testedtested
 Special meter was designed for this purposeSpecial meter was designed for this purpose
 Test time: one calendar yearTest time: one calendar year
 Tested parameters:Tested parameters:

 OnOn/off time of AC/off time of AC
 IndoorIndoor temperature during AC operationtemperature during AC operation
 CumulatedCumulated energy consumption of ACenergy consumption of AC
 CumulatedCumulated operation time of compressoroperation time of compressor
 Total consumptions (electricity, water and gas) of sample familyTotal consumptions (electricity, water and gas) of sample family
 OutdoorOutdoor temperature hour by hour per citytemperature hour by hour per city

Project Activities implemented in ChinaProject Activities implemented in China

LargeLarge--scale Metering of AC operationscale Metering of AC operation

IEEJ: March 2010



压缩机计时器压缩机计时器

Compressor Compressor calculagraphcalculagraph
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日期日期//时钟芯片时钟芯片

Date/time generatorDate/time generator

单片机单片机

SCMSCM--single chip single chip micyocomicyoco

触发信号触发信号--互感器互感器

Spring signalSpring signal--mutual mutual 
inductorinductor

温度传感器温度传感器

Temperature sensorTemperature sensor

A/D A/D 转换转换

Analog/digital Analog/digital trantran..

电源线电源线

Source cableSource cable

电量计电量计

CoulometerCoulometer

供电供电

Power supplyPower supply
变压器变压器

Voltage transformerVoltage transformer

METER DESIGN METER DESIGN 

Project Activities implemented in ChinaProject Activities implemented in China

IEEJ: March 2010
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METER DESIGN METER DESIGN 

Project Activities implemented in ChinaProject Activities implemented in China
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SAMPLINGSAMPLING

Project Activities implemented in ChinaProject Activities implemented in China

 Four levels: country, province, city, familyFour levels: country, province, city, family
 Country: Country: meteorologicmeteorologic areaarea
 Province: diffusive rate of ACProvince: diffusive rate of AC
 City: population, GDPCity: population, GDP
 Family: Family: 

 IncomeIncome
 ContructionContruction area of the housearea of the house
 FamilyFamily structurestructure
 TypeType of ACof AC
 Direction of roomDirection of room
 FloorFloor
 BuildingBuilding structurestructure

IEEJ: March 2010
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EXAMPLE TEST DATAEXAMPLE TEST DATA

Project Activities implemented in ChinaProject Activities implemented in China

The hourly cooling load curve of a typlical bedroom
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Calculated hourly cooling load of a typical bedroomCalculated hourly cooling load of a typical bedroom--type userstype users
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EXAMPLE TEST DATAEXAMPLE TEST DATA

Project Activities implemented in ChinaProject Activities implemented in China

Outdoor temperature-turn on temperature curves
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Outdoor temperature
of a relative hot
day(August 2th)

Turn-on temperature
of the relative hot
day(August 2th)

Outdoor temperature
of the  ralative cold
day(August 6th)

Turn-on temperature
of the relative cold
day(August 2th)

The relationship between turnThe relationship between turn--on temperature and runningon temperature and running time of a time of a 
typical bedroomtypical bedroom--type userstype users
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EXAMPLE TEST DATAEXAMPLE TEST DATA

Project Activities implemented in ChinaProject Activities implemented in China

The relation curves of outdoor temperature
to air-conditioner running time
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EXAMPLE TEST DATAEXAMPLE TEST DATA

Project Activities implemented in ChinaProject Activities implemented in China
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Date
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(
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Maximum temperature Minimum temperature Average temperature

Outdoor temperatures in Guangzhou (from  July 1st to August 30tOutdoor temperatures in Guangzhou (from  July 1st to August 30th )h )
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Challenges and trends in the futureChallenges and trends in the future

IMPROVEMENT OF EE EVALUATION SYSTEMIMPROVEMENT OF EE EVALUATION SYSTEM
CoolingCooling heatingheating

EEREEREER COPCOPCOP

SEERSEERSEER HSPFHSPFHSPF

C
ooling operation curve

C
ooling operation curve

H
eating operation curve

H
eating operation curve

APFAPFAPF

One One 
pointpoint

seasonseason

annualannual

？？

Evaluation

IEEJ: March 2010
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Challenges and trends in the futureChallenges and trends in the future

UnitiveUnitive evaluation platform both for constant and variable evaluation platform both for constant and variable 
speed air conditionersspeed air conditioners

1.1. Very important task for China due to the coVery important task for China due to the co--existing of both existing of both ACsACs
2.2. Very difficult task due to:Very difficult task due to:

 Too many influence factorsToo many influence factors
 Poor technical data accumulationsPoor technical data accumulations
 Drastic contention between different technical genresDrastic contention between different technical genres
 Great amount of technical researches and test verification are nGreat amount of technical researches and test verification are neededeeded
 Finance limitationFinance limitation

3.3. Principle: both kinds of Principle: both kinds of ACsACs with same EE data (SEER or APF) with same EE data (SEER or APF) 
should have same energy consumptionsshould have same energy consumptions
 Customer convenience during purchasingCustomer convenience during purchasing
 Justice consideration to different technical genresJustice consideration to different technical genres

4.4. All activities of the project are helpful and useful but more anAll activities of the project are helpful and useful but more and d 
further work is needed, such as test verifications and simulatiofurther work is needed, such as test verifications and simulation n 
analysisanalysis

IEEJ: March 2010
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消费者空调器使用习惯入户测试消费者空调器使用习惯入户测试

Thanks for your attention!Thanks for your attention!

Thank IEEJ Thank IEEJ 

Any questions?Any questions?

IEEJ: March 2010
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