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Energy Efficiency Standards in China
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Technical support for EE Standards _

WHY: technical support rese :_: hes
e

1. EE Standards are usually simple on Seemir

S

2. EE parameters take the core and key _,u psitions

3. These EE parameters will greatly influence the relevant
industries or even destroy them.

4. These EE parameters should be hence determined = QD

CAREFULLY, based on the across-the-board technical &
researches ‘*‘ \)?-\ -1
AL 9
EXAMPLE: o b o L Refri. Capacity Grade (EER)
Y *n | (€O W si|l 4|32 |1
)GﬁlZ(}ZI 32004 Window 2.30 | 2.50 | 2.70 | 2.90 | 3.10

° LY < 0 . . . .
room air conditioners CC =4500 2.60 | 2.80 | 3.00 | 3.20 | 3.40

. Split 4500<CC<7100 | 2.50 | 2.70 | 2.90 | 3.10 | 3.30

7100<CC<14000 | 3 40 | 2.60 | 2.80 | 3.00 | 3.20




Technical support for EE Standards

PRINCIPLE

-announced
drade 5 for future
]

EE Evaluation
Test Methods




EXAMPLE: air conditimgers

grades

Technical support for EE Standards _

v Technical Specification data including EER and EE
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Technical support for EE Standards _

EXAMPLE: air conditim{ers |

2. LCC Analysis il
> Price (rising with EER)
v Material costs only
v Material price changes considered
> Operation Costs (dropping with EER)
v Electricity price changes considered

X
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Technical support for EE Standards _

EXAMPLE: air conditim{ers

2. LCC Analysis
> LCC analysis model

Bl Kicrosoft Exzcel — LCC—7B4hours-06013.zls
) it REE NEY RO K0 IAD ¥E0 BO® FHO BARSEHNETE
R e NN WP W R N T U ) A I =
AME 20K )0 : o BT qacalsaiss]]

§ RE x2 z|B.Z O

Q48 - b3
il B [eloT &8 Telelel 1t Teplxlolul v Tole [Wgll & Ts g
WEAHTRER
o .= |SCER| EXE | £% | 25 T = e
Hligna LRt 5 | R s w | BEHE AREHRELCC  |Bar
s R AR Ave FE
I |RED | s K| Wi kW E | 2 E | & WE| kih % | B% | 15% | &
Cost
0 [ERbEL 15 1,863 1863 25] 2700 43212[ 259 503 1,1730 3.520] 1008 1301 10|
1 |BEruEsmE 25 1,380 | 1g8n| 25| 281 41677 250 130] 501 1,173.0 3,246 1adn] 1235 10
2 [EMEHERm 25 1933 1,033 25| 206| 650 | 238 164| 370 1,1730 2137 1751] 1194 1o
1 =R L5 1962 1os2] 23] 3.04] 38504 | 3] 07| 316 11730 2.0m] 1704] L1g3] 1w
4 |BuiEgEl 25 2022] 2022| 25) 3.12] 37538 28| 117 232 1,173.0 2,03 1,658 1,130] 10
5 |HETRITY 15 plai ]| 241 25| 3uYesse| 2] 2n1] 105 1,1730 1,072 Lel6] 1102 10
6 |EmEsEAmiA 25 2,268 | 2.368) 25| 3.37] 850 | 200 10| 002 1,173.0 LEID| 1,530) 1,050] 10
7 |BhErEREi T 2397 2387 25| 3s0)3mqi| 2m) 13| oos L1730 1504 1.478) 1,008 1o
& [Eh=iEsmin 23 1,501 ] 2,521) 25| 3.67] 319.64 | 193] 1.33] 913 1,173.0 1723) 1412 963] 10|
5 hr=rEhan s 2745 ] 2745] 25 3.95] 29831 179] 1s3| 793 1,1730 Lain] 1320 o] 1o
10 [PerEruh Rl iz 2304 | 2.804| 25| 4.15] 28396 170] L12] 704 11730 1530] 1354 853 1w
11 |[EEAR TR 25 3,102 3102 25) 4907 33509 142) 170 416 1,1730 L 12 7l 1o
12 [ER AR LB REEL, | 15 3758 | 3758 25| 560 20063 | 126) 285] 258 11730 IR T T
13
bz 0.5 Z/kWh arl; 140
7
i o, o elect 0.8 i | rrmfhg e apg bt o =y ‘ hoc!
W4 b WA ILCE (1L BIULCE £ 2ELCC { Sheetl / i §<' TS i | >

AW b ESERO- N NDOM BdsEd b Z-A-===a gl

?!J---"‘(&{E_Luw-bﬁoD*—X+Na$¥§%u—kgmmunm‘!
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Compressor
Heat exchanger
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Technical support for EE Standards

EXAMPLE: air conditioners

Sample machine tests

\:}J:E‘_'l-:_-'-“-i:: - Data 05/28/105 09:22:00 — HF EenchLink Data Logzger

File Edit ¥iew Scan Channel Graphicz Instrument Help

]| (me] e el slw] of| olE] e N I

B Stop Seam =
E Channel Reading Time J
E 1|20 E8£E | 7734000 C 032512314
EE | 2 | <202 EIRGEE | 2545500 C | 09:25:12.360
E 3 | <203 % AEEE | 2428000 C 09:25:12.405
il 4 | <204 BT | 4592000 C | 09:25:12.451 *j
A 5 | <205 EHEHMHE| 7211300 C | 09.25:12.496 o
[ =] B | <205 2 #HEE | 2568400 C 09:25:12.542
¥ 7 |<207:r-E$5E | 35.29100C | 09.25:12.588
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Technical support for EE Standards _

EXAMPLE: air conditioners

4. Special researches on some key Technical problems--counterviews
> Dehumidification vs EER

v High EER causes poor dehu

> Energy consumption during mate

ndification?

ial manufactured

v More materials for Hi
consumption?

oh EER causes great energy
®
07 &
%ﬁalency" “+

> Heating operation performance

v High cooling eff 1(’,gl‘cy resists high heating
33 wl..... )
-~ 8 J' . A



Technical support for EE Standards _

EXAMPLE: air conditioners

4. Special researches on some key Technical problem
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Material Ore needed Mill run Total
Copper 151Tons/1Ton | 37kWh/Ton | 35.8kWh/To 9913kWh/Ton | 28677kWh/Ton
Steel 396.69kWh/Ton 6033kWh/Ta 1550kWh/Ton .7980kWh/T0n Lo
Aluminium 5833.5kWh/Ton 20834kWh/To
EER rises from grade 5 to gra L@ AC in ten ears
Material Material increasing prod 4—~
aterial ‘) L
Copper 3kg
Steel o e ® ~ 138kWh
Aluminjum) [ | kg
9 P e
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Technical support for EE Standards _

EXAMPLE: air conditim{ers

S. Effect evaluation of energy saving and other

1'

in different effect

> A special model was developed to evaluate the benefits of .
different schemes 4

> Different energy efficiency level results

BlMicrosoft Excel — HrisfE Vet d2 r—j@@‘
e BEE UEW BAOQ BRX© IED HEOQ #FOGW@ HEG Adbe PDFE) R - s x
AR NER= I NENRCN WP WECR: - -'-"‘-\,:i- | 214 4 75% 'y;

mem Wiz o) Al d A s el 2 Al Q= IRERETRE R A |
i Fix 217 DLBL D E = = FRRT Y PR T =N AR |
[ - B

A B | C 1) 1 1 19 L L] L] ] z ] R 5 T U v L I X ke Z 2
SRIE = R ELRE (S T A Hd .
2

ooos | BHERED | BiEERE | RIERE
e i T —
SELING UNDERT OF AL Blzo10 ¥ 176. 37 ¥4711.85 ¥648.01
Flzozo ¥T50. 11 ¥1.640.41 ¥2.300.52 —
SPSFHE Tel:010-67381613 #2030 | ¥1.767.65 ¥3,544.22 ¥5.311.87
Version 1.2 2004118 -
L

& FEREHER r’
2010 2015 2020 20 20

Flzon 293,95
Flzozo 1022. 37
Filz030 2208. 89
5
v WNEAL (A2 R AL B RS TT E / (BIRR AR SR 6B /2030 i/ |«
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Technical support for EE Standards _

EXAMPLE: air conditioners 4
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SPECIAL FOR VARIABLE SPEED AC y

6. Cooling operation time at different temper
season—operation time vs temperature curve

".

ratures in cooling operation

China AC product standard has defined such a curve, but it
departure form the real situation

This curve was revised in EE standard based on the surv y@b
Chinese customer’s operation habit

Since the curve will in: ce the SEER vz lue, {Sgﬁ"llld be as
close as to customer’s operation habit

7. The unitive evaiuatlbn platform both for constant and variable speed

alr edndlﬁoﬁers

) 9 - Good ideal and exigent wish of AC manufacturers

Failed to do so because of poor technical base and
accumulations



Technical support for EE Standards

EXAMPLE: air conditioners

SPECIAL FOR VARIABLE SPEED AC
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Small-scale Metering

Venue: Beijing, Shanghai, Guangzhou
Tested number: three families per city
Operation mode: cooling and heating
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Project Activities implemented in China

APF workshop in Tianjin, C T
.e"r .

B

1. Title: Workshop on the energy testing for Air-Conditioners

2. Presentations:

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

>  The energy testing method for Air-Conditioners in China (BJUT, Dr.LI

Hongqi) _
L
>  Manufacturer’s view on the energy efficiency trends in the Chinese @D
(Panasonic) ' ) -

> Manufacturer’s view.on
(Haier)

>  Objective of t'h#er small sampling study on the energy consumption of typlcal
al‘{uh.es ?Mr ‘Sagawa)

A ,% | ¢ S’tu‘di;r on the energy consumption of typical families (Mr. Sugawara)
)3.' Discussion: Trend of the energy testing method for Air-
Conditioners (EER or APF)

4 China AC manufacturers were greatly interested and many were
supplanted outside due to small meeting room

the Egrgy efficiency trends in t{e}?ﬁﬂgse marke
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Project Activities implemented in China

5
rF

Workshops on the Lifestyle and Usage of Air=conditioner

"""

1. Venue: Beijing, Shanghai, Guangzhou
2. Participants:

>  Japanese experts
Responsible persons of small-scale metering in local city

5 <P

> . -
(=] 4‘
3. Discussion: living habit, AC operation situation, ,u%ng | -
characteristics, etc )

4. Elﬁ'}%])se and effect: deep understandings to Chinese customers and

? famlly energy saving. Important support to the policy

developments
.

Chinese expert on residential environment

YV V VYV VY

Chinese expert on architecture

X

Local AC customer

> Local AC manufacturers
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—
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E Project Activities implemented in C 1ina

Large-scale Metering of AC operation

\
ACTIVITY DESIGN &

v
> Offset survey limitation with test data
> 10 typical cities, S0 samples per. cit Y5 500 ACs tested
» Special meter was designed for this'purpose
» Test time: one calendar year - Q_‘)

- 2. ..o

> Tested parameters:

v On/off time of AC X
v Indoor tempe;afur}; during AC operation {
v C r@atﬂi e'ﬂe)rghy consumption of AC

(_,,9 t%mu ated oper'at'ioi; time of compressor

® 2 7 Tlotal consumptions (electricity, water and gas) of sample family

7 Outdoor temperature hour by hour per city
4 ‘
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Project Activities implemented in Chinz
METER DESIGN

Temperature sensor

Coulometer __ﬂ) =
QO wsg
Source cable
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SAMPLING

Four levels: country, province, city, f: Ami
Country: meteorologic area
Province: diffusive rate of AC

City: population, GDP Severe Cold
FEFE

YV V ¥V V VY

Family: Severe Cold
v Income g
v Contruction area of theSiousE
v' Family structpref ) L scuere Cold
< Typeof AC - >

{ 9 (@i}&tlon of room

- P Floor -

v Building structure
.
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EXAMPLE TEST DATA
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p—n . - I-’
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—
4

3300

Calculated hourly coolingload of a typical bédﬁoom-tyw

1900
1800
= 1700
< 1600
[ae]
2 1500
& 1400
= 1300
o

S 1200 |
1100

1000

The hourly cooling load curve of a typlical bedroom

/——0\.\‘\‘

S

v

0

1

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time (h)
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EXAMPLE TEST DATA

The relationship between turn-on temper 1t
typical bedroom-type users |

0:00 2:00 4:00

6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Hours

——(Qutdoor temperature
of a relative hot
day (August 2th)

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

—a—(utdoor temperature
of the ralative cold
day (August 6th)

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

The relation between outdoor temperature and air-onditioner’s

total running time (from July 21St t0"August 31st ) -
» -
»
The relation curves of outdoor temperature
to air—conditioner running time -
120 —— 001user (bedroom) '
% 100 —=— (008user (living room) C
E 010user (living room)
:} 80 012user (1iving room)
2 60 —e— (0l4user (living room)
E{_\ § —e— (022user (bedroom)
6) o 40 —+—030user (living room)
5‘ E 20 —e— 032user (bedroom)
je] o 0 —— 033user (bedroom)
A
B 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 043user (bedroom)
Outdoor temperature (°C)




—o— Maximum temperature —s—Minimum temperature

Average temperature

40
38
o 36
34
32
30
28
= 26
— 24
22
20

erature (
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1-Jul

11-Jul

21-Jul

31-Jul
Date

10-Aug

20-Aug

30-Aug
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Challenges and trends in the future

i
Unitive evaluation platform both for con stant and variable
speed air conditioners 4

".

1. Very important task for China due t the co-existing of both ACs
2. Very difficult task due to:

> Too many influence factors
> Poor technical data accumulations
> Drastic contention between different technical genres -
> Great amount of technical researches and test verifics 10n-3are neede(b
- )
> Finance limitation 6-‘ 1
3. Principle: both klnds o Cs'klth same EE dat '(gS]‘!‘,E'R or APF)
should have s,ame )energy consumptions
HC}ustoﬂler convenience during purchasing
_ "3 ‘Justice cons1deratlon to different technical genres
4. All activities of the project are helpful and useful but more and
‘further work is needed, such as test verifications and simulation
analysis
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Thanks for your attention!
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Contact: report@tky.ieej.or.jp



