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Target area

Beijing

Shanghai

Guangzhou

House A

House B

House A

House B

House A

House B

Number of stories

5

8

1

5

12

26

Number of family

members

3

5

3

3+1

5

5
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Area

Under inquiry

Under inquiry

31m2

32m32

35m2

35m2

Equipment

Floor unit,
cooling/heating

Floor unit,
cooling/heating

Floor unit,
cooling/heating

Floor unit,
cooling/heating

Floor unit,
cooling/heating

Wall unit,
cooling/heating

Cooling

4.3kW

4.3kW

5.35kW

5.0kW

5.0kW

7.1kW

Heating

(4.9+1.5kW)

4.5kW

5.TkW

5.5kW

6.3kW

7.8kW
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Area

Under inquiry

Under inquiry

8m2

13m2

5m2

12m2

Equipment

Wall unit,
cooling/heating

Wall unit,
cooling/heating

Wall unit,
cooling/heating

Wall unit,
cooling/heating

Wall unit,
cooling/heating

Wall unit,
cooling/heating

Cooling

2.3kW

2.3kW

2.6kW

2.6kW

1.83kW

2.6kW

Heating

3.1kW

2.5kW

3.6kW

3.6kW

1.7kW

3.6kW

Measurement in
summer

7/24/2009-8/5/2009 7/22/2009-8/5/2009 8/19/2009-8/31/2009

Controlled
experiment

Not conducted in some bedrooms Conducted (All) Conducted (All)

Some data may have incomplete noise
processing

May have incomplete noise

Other .
processing

Some data missing

1/25/2010 -
2/M

Separate measurement
due to failure of the
measurement unit

Measurement in
winter

11/5/2009 - 1/23/2010 - 2/M
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Measurement Device Used for Small Metering

Main Measurement Unit

-Remote measurement and monitoring
system 2300
Milker: HIOKI
- Settings and data collection can be
monitored via the web
Can take all measurements of electric
power, temperature, etc.

External temperature and humidity
data logger

- Data logger with built-in battery

-Data range: 16,000 or higher
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Auxiliary temperature data logger
-Data logger with built-in battery
-Data range: 16,000 or higher
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Small Metering Requirements

General requirements

-Windows and doors must be closed, if possible, to keep the air-conditioned

space contained.
-Record when the air conditioner is switched on and off.

- Complete questionnaire about the number of the family members, etc.

- Complete survey about daily habits, etc.

-Respond and initiate contact in cases of measurement trouble.

[1 Controlled Operation

= [ O’clock ]
6 12 18 0 6 12 18 0 6 12
Normal operation Operation suspended (controlled) Continuous operation (controlled) Normal operation
Purpose of controlled experiment

Rate of heat dissipation after continuous operation 26°C

— Understanding heat capacity
Comparison of suspended and continuous operation ~6:00

— Understanding influence of sunlight 20°C

12:00 14:30

|:> Will be measured in the winter
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House measured in
Shanghai (1)
1F,110M?2

House of Mr. Sun
(Quality Management)
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Controlled Experiment: Living Room

House C, Shanghai 7/29 Ifous.e c’,Shingh?i : -{,29 .
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Summary of Thermal Model

\
o«

Temp. of next
room
Ton

Ext. temp.
Tog

o
Ext.

humidity
Xog

Internal wall _Twn (Y(3) Ysv(3))

A NO-ANN—

Awn, Kwon, Qwon Awn, Kwin, Qwin

External wall2  Twg2 (Y(8) Ysv(8))

/

g, Kwog, Qwog

/miq, Qwig
External wall Twg (Y(2) Ysv(2))

\entilation _Gair _Qair >
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Ventilation Gair Xair

Air conditionerl —
Qac Xac

. N i
—> |
Thex !
Tra Ahex Toac !
Xra Khex Xoac '
Gac X :
Chex Gac !
Y{(7) Ysv(7) :
\ 4 :
’ Indoor air i

Tra (Y(1) Ysv(1))

Xra (Y(4) Ysv(4)) %
Rra

Furniture
Ahw, Khw, Qhw

Furniture Thw (Y(6) Ysv(6))

Sensor
Asen, Ksen, Csen

Electric device Man
Qed Qman Xman
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Air Conditioner Analysis System

Input
*House performance Air conditioner analysis system
Heat transfer rate *Active Basic
Area *Analysis of air conditioner operation
*Daily habits
Heat generation
in room
Number of people
in room OUtPUt
Number of family Analysis adjustments o
members g . . . -
Weekday/Weekend L“:)%r‘ia;‘t ?Ozecond In living room and bedroom in
-Climate data C. ti ’ each area
Temperature and AL S LR -Power consumed per day
humidity operation and inverter — Power consumed per year
Sunlight machines Estimated effect of power saving
*Air conditioner tandardization
performance standardizatio
30

20

10} lgg\(’%—rature Indoor
—analysis ---- temperature

Small Metering Dats

(2 houses each in Guangzhou, oL Arome  Messumdar
Beijing, and Shanghai) analysts femperature
Metering Data ") 3 6 9 12 15 18 21 2
(500 houses in 9 cities in China)

Temperature (°C)
&>

Time (O’clock)
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Temperature (°C)

Indoor temperature
_ . N Indoor
analysis temperature
Air outlet
~ |—— temperature Measured air
analysis outlet temperature
3 9 18

Time (O’clock)

24



Period (Sec.)

3600

3000

2400

1800

1200

Sample Analysis of
Relationship Between Compressor
ON-OFF Period and ON Rate

O 01 02 03 04 05 06 0.7 0.8 09
ON Rate

1
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Sample Analysis of Non-INV Unit

Results

- . Air outlet Power
Indoor humidity temperature consumption
°C —Indoor temperature — Accumulated power — COP
ti
RH % —~Cooling power constmption
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Sample Analysis of INV Unit

Results
°C
RH%

— Indoor humidity

Power
Consumed

— Cooling power

Air outlet
temperature

i
— Accumulated:
power
consumption

— Indoor
temperature

~ COP

12 15 18
Time

21 4~ 0

8Kw
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APF (Asian Performance Factor) Research Workshop
— New power saving standards for air conditioners in accordance with
region, climate, housing, and lifestyle —

(1) Selected area

O There are 5 climate areas in China. If the survey area is to expand, we

should include inland areas such as Chungking, Chengdu, or Xian.

(2) Family

O Family (Husband & Wife + Child + 2 Grandparents)

The grandparents live separately but stay in the house during the day.
If there are no grandparents living nearby, they usually employ a
housekeeper.

O Families in the south tend to have stronger connections between family
members than those in the north.
(3) Usage awareness of air conditioners
O Varies depending on the region, age, income, etc.
O Temperature settings used in Guangzhou, where air conditioners have

long been used, is standard.
— Temperature settings are different depending the experience with air
conditioners.
— Settings are expected to be 26°C for cooling and 20-22°C for heating in the
near future.

(4) Housing structure

O Each area has its own structural standards, although the houses were

actually built under old standards.
O Different standardizations are necessary for different regions.
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Air Conditioner Performance and Area

Mainly Mainly cooling High cooling Mainly
cooling and heating and heating Heating
Inverter
s ]
=32
g2
=
'§ =
i L L
Electric heater
Cooling only Cooling/Heating Heating only
Target Guangzhou
. Tohoku, North
. - Shanghai, Beijing, Japan, Europe ’
area Thailand, Vletna_m, g Jing. “ap P Europe, Russia
South East Asia
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1) Adjustments of Analysis Program

2) Obtaining climate data for each city and region in China. — Regional
classification

3) Study of daily habits, standard climate data, and standard hous
region

9) Analysis ofi the properties of induced load and power consumed
= J L

— |Indication of the APF direction
Contact: report@tky.ieej.or.jp




