A s AREAE APECEWG #7332 AHF L TH

Pt HARREEL
\E, Bercas of Feorgy I'- :-:‘-uh:.'.‘h‘.

Worlkshop on Case Studies of Refrigerators/Freerers Design and Implementation
undar [ nergy [Miciency Regulation (WG 07 20174)

Introduction to the EWG 07 2017A
and lts Implementation Status

Nicole Yun-Tzu Guo

nicoleguo(@itri.ong. tw

Washington DC
April 8, 2018
Oy ght 20 R
@ o, e Tl
Outline

L]

Project information

L]

Objectives of the project

L]

Work plan and timeline

L]

The energy saving technology seminar and the 1%
technical expert group meeting

L]

Analysis of questionnaire results

* Summary and future work

Cogeyvghn 2l MRI

72



N
:

@ sARRAY
u Beress of Bzergy

Project Information

Proposing economy: Chinese Taipei

Co-sponsors: China, Korea

* Project overseer: Mr. Shiaw-Jiun Bor, senior specialist at BOE
Project time period: July 1%, 2017 to Dec. 31%, 2018

Budget: APEC funding $80,000 + Self-funding $40,000

O This project aims to widespread high efficient refrigerator technologies and energy
efficiency (EE) management experience.

o This project works on experience review and information exchange for EE
management to accelerate the development, promotion, and apglication of energy
savinghedmdodalurrdﬁgar&ors.
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Preparation work

Time Work plan Outputs

*  Setupawork plan Wiork plan and

*  Desgnguestionnaine and distribute the guestionnaire to the APEC | questionnaine design

July- econormies in mid-October

Oct |+  Survey for publications about energy saving technologies in

2017 refrigerator EE improvement

* 0On behalf of the BOE, prepare tohold an energy saving technology
samminar in Chinese Taipei

An Energy Saving Technology Seminar for Refrigerator/Freeper | Self-funds an Energy

Energy Efficiency Improvements in the APEC Region Saving Technolozy
« Eaablish a technical background for international experts of Serminar for
seminar and summarize the presentations to conduct researchof | Refrigerator/Freazer
the |atest refrigerator energy saving technologies. Energy Efficiency
Mo |*  Establish a technical background for representatives from Improvements in the
21T developing econamies in the seminar and summarize the APEC Region
experience sharing on refrigerator EE improvement for each
BCOROTY
*  The 1* technical expert group meeting will be held the second day
of seminar.

*  Summarize the oulcomes and suggestions of the seminar and the
1st technical expert group meeting

Cogeyvghn 2l MRI
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Work plan and timeline (1/2)
Outpu

Tirme Work plan ]
Ty writien reparts
Technical Review and survey regarding energy efficiency | @  research of EWGE D8
improvements of refrigerators/freeters 20044 r-'nf;j ect, initial
lan. - findings af guestionnaire
-7 |B Review the resulis of previous relevant APEC projects, inc wding SLIVEY
Feb. 'Harmmi:atima‘Erer%EHiﬁe ncy Test Methods of
2018 Refrigerators’ [EWGE O 30144). @ Minutes of the
technology seminar and
O Analysis of guestionnaire responds from APEC economies about the 1st technical expert
refrigeratorfreezer EE management group meeting in Nov
2017
Case Studies of Refrigerators/Freezers Design and Implementation
under Energy Eficiency Regulation
O workshog | will be held during the 51st APEC EGEE&C meeting
and experts from different economies can share experiences at
the wor kahog.
Eady - A one-day workshop and the
B0 - 10 The comractor should present the research results at the 2™ technical expertgroup
April wior kshog, meeting
2018 M
O aAfter workshop |, gather repressntatives from each economy to | Investigation repart
the 3 technical expert group mesting to discuss the resolution
on the case studies
O =tartwriting the investigation report: the result of case sfudies
of refrigerators/freessrs design and implementation under
energy efficiency regulation
T
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Work plan and timeline (2/2)
Time Coritent Outputs
Refrigerator/Freeer Energy Efficiency Improvement in APEC Region:
Review of Experience and Best Practices
O Conduct a study of successful EE management programs and identify
May- the best practice. A one-day
per, | B Draftareport of successful methodologies and outcomes for wir kshop
2018 devloping econamies. The 3 technical
O Hold warkshop Il during the S2nd APEC EGEELC meeting. Experigraup
mesting
O The contractor should present the ressarch results in the workshop.
O aAfter workshop I, gather representatives from each econamy to the
Ard technical expert growp mesting to discus the resolution on the
case studies.
Integrating workshop result into final report
O submit draftreport
Mo, -
O Revisethe draft report based on comments from the PO, EWG ;
:._?uef.g. mermbers and the APEC Secretariat. Final report
O Al reports will be published on the APEC websites for public access.
Completion of the project
Cogeyvghn 2l MRI
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Energy Saving Technology Seminar for Refrigerator/Freezer Energy
Efficiency Improvement in APEC Region (Self-funding)

DATE: Movember 16, 2007

emuEe: Howard Flaza Hotel Taipei, Taipei City, Chinese Taipei

PURPOSE: Gather international experis to discuss the |atest energy-saving technology development of
refrigerators/freezers

Mol fopc | Presenter | Owankaton |

Technical Reference on Harmonization of Energy
2  Effidency Test Methods of Refrigerators towards Mr. Andy Li Tie

Mext Possible Refrigerant for Ensironmental

Imtegrationaf Appliance for Smart Home Dr. Morrs Pei-Fang Lang ralessivial Y

Research IrestusedI TRI)

the WEW IEC 62552 amaong APEC Region

rrmkderation [Dr. Yongming Hiu

wkan Certffication & Testing
€., Ltd (£VC), China

Honeysell Intermational

[China) Co. Ltd
4  Ezate-of-the-art Aefrigerator Compressor Design e ﬂm‘ﬁ!w ‘:ﬁ:lﬂ.n_emﬁﬂ
System Design for Energy Efficiency Technalogy
] Improvement of Household Mr. Tory ‘WerrRuey Chang Hzimdrnlﬂmm;
RefrigeratorsFreezers

Cogeyvghn 2l MRI
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Energy Saving Technology Seminar on Nov 16, 2017

v' Six APEC economies participated this seminar, namely China, Indonesia, Malaysia, Chinese Taipei,
Thailand, and Viet Nam.
v 40 anendants from domestic manufacturers and lab representatives participated in the seminar.

Copyvight 2000 TR
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Technical Expert Group Meeting
Refrigerator/Freezer Energy Efficiency improvement in APEC Region: Review of Experience
and Best Practices
DATE: November 17, 2017
Venue: Howard Plaza Hotel Taipei, Taipei City, Chinese Taipei
¥" 4 economies share experience on refrigerator energy efficiency management
¥ Six APEC economies including China, Indonesia, Malaysia, Chinese Taipei, Thailand, and
Vietnam participated in the technical expert group meeting.
¥ Total 20 participants from different cxgani:ations joined the meeting.

Mr. Hermanu PT TUV Nord Indonesa of By i
Practies
Malaysian Air-Conditioning Minimum Energy Performance
2 MrChok SerGan & Refrigeration Assocation Malyysia Standards (MEPS) for Refrigerator
(MACRA) n Mabysia
3 Mr. Pawatt Electrical and Electronics Thadand Experience sharing on refrigerator
Suwannakut Instute (EEI) energy efficiency promotion
P Ms Doan Thi Vietnam Standards and Vietnam Energy efficiency program for
Thanh Van Cusaiity Instituste (VSQH) refrigerator/freezer in Viet Nam

Copyvight 2000 T2
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Technical expert group meeting on Nov 17, 2017

Site visit to Taipei Public Library Bei-tou Branch (Bei-tou Library)
v" Taiwan's first green library opened in November 2006

v A wooden building with large windows which allows natural
light for internal lighting, and provides better ventilation that
reduces the use of fans and AC.

v Partially PV-covered roof to convert sunlight to electricity
¥ Collect rainfall for toilet use
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Initial findings of questionnaire results

Refrgerator/Freezer Energy Efficency Improvement in APEC Reglon: Review of Experience and Best Practices

DATE: November 17, 2017
Venue: Howard Plaza Hotel Taipei, Taipei City, Chinese Taipei

¥" On behalf of BOE Chinese Taipei, the questionnaire was distributed to all the APEC
economies in mid-October, 2017.

¥' Present the initial findings of questionnaire results of refrigerator EE management in the
APEC region on Nov 17, 2017

Design of the guestionnaire
» Part1-Refrigeration Market {Q1-5)

&g Annualsdes, adiusad volume, annual energy CONSLMPTIoOn
» Part2-EE management policies (Q6-11)

&g Voluntary and mandatory £E polices
» Part3-Test methocs (Q12-13)

eg Cument refrigenitor EE test 2andard, plan for IEC 625522015 adoption?
» Partd-Technology needed for refrigerator freezer EE (Q14-19)

e DC compressor, refrigerants, VIP for thermal insulation, system design

Copyvight 2018 TR
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Questionnaire results
Part 1: refrigeration market

3 l’ypcs Refrigerator only, refrigerator & freezer® [mpact Refrigerator only_Domestic()
refrigeratar), freezer only WO st
Q1:Annual sales of refrigerators freezers e LS -
o
Q2:Annual sales of domestic refrigerators/ffreezers :..
Q1-02 represents annual ssle of imported refrigerators freezers :: A ke O kbt
TN
he "0 ter & Freazer refers to poliance contaiming both 4
DS XSS
Refrgerator & Freezer_Domestic{%) Freezersonly_Domestic(%)
PEL LY i
e S )
won " e “wos &
@i . mow s
Jeen 8 PREEE
aow * sk ekt ek * skt ok 45K @ ke bhake thwke btk - black tisek
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Questionnaire results
Part 1: refrigeration market

Q3: Adjusted volume which represents the most i :

commonly-used refrigerator/freezer g
Q3-1: Annual energy consumption of the most o=t ‘ .. J

commonly-used refrigerator/freezer. w0
J W
LSS,

Wistngetor ardy W W anar cndy

i Refrigerator only me Wm@&ﬁwu Freezeronly
o
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Questionnaire results
Part 1: refrigeration market

Q:Penetration rate® of refrigerator,freemr 05, How mary refrigerators/freszers ane
there in an average family home?

b rate of BO%. thai B0% of housshold s hews ot lent 1
refrigeraton e ans 2 0% of hounsholds o not bava any

== P
‘it Wam - 12

Peretration rabe %)

L ‘Thailand - - -
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Questionnaire results
Part 2:EE policies N—— Cusestonmaire respans:
. 1. ‘WietHam [2011)
2. Malaysea [H014)
3. Indoresa (2017T)
4, Thailard | 2004)
EEpolicies  ha®., 5. Hew Fealand [2002)
SAEDE k. Chinese Taipei (2010)
7. Eorea|l992]
8. Hong Kong)2009)**
Sitinng Kong, ro indication of MEPL
Cuestiormaine responds:
*Brunei lanussalam and Papua New 1. Indonesia (2003)
Guirea are the only two APEC Voluntary 2. Thailand|185%)
economieswithout EE management 3. Chineze Tainei (2001}
programs
4. WietMam [Na)

Walaysa (Mal

1

L. Mew Zealand [Maj

. Koreallsaveblanc)

8. Hong Kong|1555]
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Questionnaire results
Part 2:EE policies

VietNam Yo You s
Malaysia Yo e wien (1 6 fecemsary
Indonesia Yes e depend governrent buget
Thatand Yol L 0
Now 2ealand e e “"‘w&mm
Ouese Tape Yo LY &0re0
Kores Yo Yo w020
Horg Koo Yo o S of modeds approved anmaly
g e
@, e B
Questionnaire results  qu seyor econcmyrartcsste n harmeniation
Part 3:test method i‘:;‘;,;‘;',‘;““"""‘"“""‘“’:“:

partici pated
inwimiler

project, 11%

Q12. Using EC62552:2015 for
refrigerators/fireczersEE testing?

yes, 13%
*VietNam

yes*, 13%

* VietNam

Vettom o R -
Plan 1o adopt Roore robin teet
Seomemny. | Comynitwnmetind | caassiibns Masot erveliarce ¥ pombis
Tradard TS 2185254 2 2004) Yo Teahire N -
o e s aass - Crers - Eaciam ase manng
N Dudarct | ASANE 447433007 Yar o o
[ — 150 15402-2008 Ve v :
[r—— ONSI082 Yo adamle - z
Cores KSCIEC 824522014 Yer Carere Tupel T Testrg procecew & oladadon rwehod
WCBISS23007
Horg torg anacd - Vorma ™ s
Morg borg o -
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Questionnaire results
Part 4:Technology needed for refrigerator/freezer EE

Q14 the percentage of domestic Q1S, the mast commonly-used refrigerator/freezer type?
refrigerators/freezersusing OC compressors?

(hisese Taipel, repshy Vietnam, Malaysia,
Kores, Hong Xong "m inese Taigel

Vietrar, Malaysia,

Thailasd, ndenesia
Thailand, Indonmesia,
Hory <org

Q16. use Vacuum Insudation

Paneis{ViP) for thermalinsulation? Q17. the most commonly-used refrigerants?

Vietnass, Thailand,

Taigml, Komea s

Hong Korg,

Malaysia, Thai

ndonesia Malaysia, Chimese Talpel,

Copydight 018 M3 Kovea, Fong Korg
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Questionnaire results
Part 4:Technology needed for refrigerator/freezer EE

Viet Nam - -
Thailand - -
* U foamng insdation s Compressor technolegy
Maioyshs -, system design Systeeideiign
Now Zealand o

*  Stardeed harmooization for perfomance Tests
*  compressor techadogy

|
§
E

* DU comgweisor
*  PU foaming insuation s St appliance design

hinese Taipel  +  Vacuum sulation Pansis [VIP) e P fosmng irsulation & VIiP
* Heal enchange design *  Sandaed harmooization for perfonmance tests
*  System deiign
+  DCcompressoe

Kovex o Vacuam Insclasion Panels (VIF) +  Comgressos lchodoy
* System design

Hong Kong = ¢ : Smmaulmdu::

Copyright 2018 T3
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Technical Review

@ Energy savingtechnology review - international research and development

trend survey from open literature and technical reports by many international
institutions

v’ Over 40 technical publications in open
literature were surveyed.

v Main topics for refrigerator EE

improvement: :

o cabinets improvement -

o refrigeration system improvement

o inverter control

O system design. ‘-_‘

Main trend in domestic refrigeration

Copyright 2010 TR
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Technical Review
& Review of relevant APEC project, i.e. 'Harmonization of Energy Efficiency Test
Methods of Refrigerators’ (EWG 04 2014A)

» QOverall objective: to “facilitate energy saving technology innovation for
refrigerators and free trade in the APEC region by helping harmonizing current

national standards related to energy efficiency testing methods for refrigerators
with the IEC 62552 standard”.(EWG 04 2014A)

* Desktop Research Report

Analysis of commonalities and differences between IEC 62552:2015 and
refrigerators EE testing standards in the APEC economies

* Laboratory Test Report

Identify key impacting factors in the commonly used energy efficiency test
methods standards with the new IEC62552

* Project Final Report

Potential pathways/recommendations toward the harmonization for IEC
62552:2015 adoption in the APEC region

Copydight 2018 M1
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Workshop |

DATE: April 9, 2018
Venue: Embassy suites by Hilton Washington DC conventional center, USA

¥ Representatives from US, New Zealand, lapan, and Chinese Taipei share experience of
refrigerator EE management

09:30 -10-00 Irtroduction Sothe EWG 07 201 7A Project and i implementation Status
By Nizole Yun-Tiz Cuo, Industsisl Techoaiogy snd Reseech int Sutel TRIL Chiness Tepe

Lepariance sharing of LSA on [L promotion of refrigeestor firmecer under snergy sifciancy rapd ation PL i)
W Stechenie johraon, Depurtrment of Enecgy, USA

[I030-1395 | Grous photo and Cobes Brek
Lxparience vharing of USA on LE promotion of refrigeestor freecer under snengy sfficsncy regud ation Pr2|
N Rosemieis Staphens-Booker, ENERGY STAR Acplances, Enwronmentsd Protection Agency, LEA

1000-1030

1100-1130

Lxperiance sharing of Chinms Taipet on £ promotion of refrigerst orfrescer cnder soeegy s cercy reguletion

1BA0-120D | o Tory Wen-Rusy Chang, Industrist Tachnology snd Rewerch Iitiste §TRI|, Chineme Tepel

1200 ~314&00 |lench

Lxperience vharing of Japen on £ promotion of redrigeeston/Feemse under sesrgy «iowncy raguietion

1400 1430
<Nr. Miroki Yookeda, Minixtry of Cconoery, Trade sand hdastry, Lapen

Lapecimncn waring of New Zsslard on [ promot ion of rebigeestorssasr under soeegy o Cency reguletion
-Nr. LA e Thompaon, Lnergy ©¥icency & Consmrwation Asthority, New Ledd and

[I500-1530 | Coties Dresk

Conchason for Case "2udion of RefrigerstonyTrecers Cwign and irplementation under Enegy ER cency
Pogalation

<Dy Project Mesager ard Tachrical Wokng Group Msmber

Coung of the Workshop

1600 ~1700 |Technicel Lxpert Group Mesting

14:30-1500

1530 -1800

Copyvight 2018 T2
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Summary and future work
Summary
O Completed technical review and survey by questionnaire

O Completed holding an energy savingtechnology seminar and the 1*
technical expert group meeting

O Hold a one-day workshop and the 2™ technical expert group meeting
O complete the investigationreport

Future work

O Hold workshop Il duringthe 52nd APEC EGEE&C meeting

O Inviteinternational refrigerator manufacturers to share practical
implementation experience of EE improvement

> Expecting manufacturers:
Hitachi & Panasonic (Japan), LG [Korea), Whirpool (USA), Haier (Chinz), Sampo (Chinese
Taipei)

O Complete final reportin Dec.

Copyvight 2018 IRd
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‘Workshop on Case Studies of Refrigerators/Freezers Design and
Implementation under Energy Efficlency Regulation (EWG 07 2017A)
Experience sharing of Chinese Taipei on
EE promotion of refrigerator /freezer

under energy efficiency regulation

Tony Wen-Ruey Chang
Green Energy Laboratories,
Industrial Technology and Research Institute (ITRI),
Chinese Taipei
Apr09, 2018

Outline
m Appliance Efficiency Standards

®m History for EE promotion of refrigerators
m MEPS & EE Label Standards for refrigerators
®m Evaluation for Energy Saving Potential

®m EE Technologies and Design Concept to Fit the
new Standards

m Future Work--Harmonization towards IEC
62552

m Conclusion
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- Eﬂppliance Efficiency Standards in
Chinese Taipei

m Mandatory Energy Efficiency Management
Programs

— MEPS since 1981 8

22 product categories
— Energy Efficiency Grade Labeling = F

14 product categories _1

® Voluntary Energy Efficiency Management
Program

— Energy Conservation Label @

51 product categories

- ITRI Mandatory Energy Efficiency Management Programs

Policy MEPS Energy Efficiency Grade Labeling
Promoting Date Dec=moer, 1351 July, 3010
S Maraufacturers and importers are obiged to Provwids comsumars with wsehl infonmation
P =opdy in advance for comolance certificstion when they choose amons warious modsls
t=m 12 product cute;ariu 14 product mt:Euriu =
1 Air Eun:l'ﬁaners[l:hunﬁ: EEF:tq:hCSPF| 1 Air Cq:!nl:Ii'En:hner=|:2m.l:l.?.:l.| i_?-. l'
k. HEfr{Eerutnrs k. Hzrr'l'E;erutur."Fruzer|:2|:l:|.l:l.?.:l.|

3. D=humicitiers 3. Automaobiles |20:40.7.1) - 'I
4. Flsorescence Lamps 4. Motorcycles [2010.7.1) — .*
3. Ballast for Fluor=scent Lamps 3. D=hwmicifers [2041.3.1)

&. Compact florescent mmps §. Saif-pallsted fluorescent mmps [2011.7.4)

7. Fluorescent Lamps with embedded baliacts 7. mstantanaous Sas Waksr Heakers

2. Incandascent bulbs (2012 .12 &)

5. El=ctric Hot Water Pots B oas Stowes{2042 12.0%|

10 Electric Stompe Tank Waber Hesters 5. El=ctric hat water pots |:.1I:I:I.:| 01.04)
Produc :L:I..'.'.'l_|rm-Hn:-t Wistar I:Iis::nse.r: 10.Electric E-‘IDI:'HEE Tamk Watar Habars

- 1¥ Cha Ikd-‘u'u‘armj-lu.t Water DuE-enm .:1|:|:I.!|.:L|:|.l:li_| ]

Crtege 13 Warm-Hot Drinking Water Dispensers 11 Warm-Hot Water Dispensers [2016.12.01]

14 Chilled-Warm-Hot Drinking Water Dispensers |12 Chilied-Warm-Hot Water Dispensers

1% Vehicles .:1015.1_1.!:!1]

15 Motorcycies 13 Warm-Hot Drinking Water Dispensers

17 Fishing wessel engires |2018.01.01]

18 Low-voltase single-phese induction motors 14 Chilled-'Warm-Het Drinking Water
1% Low-voRage three-phase squirrekoage | Dispensers (204801 01

induction motors
20.LED Lamips
21 Air-congition system chiller
22.Boibers
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Voluntary Energy Efficiency Management Program

Palicy Energy Conservation Label
Promaoting
December, 2001
Encourage consumers to buy high-efficiency products and to enhance market
I penetration of high-efficiency products
HEm 51 product @tegones
1. Air Conitiorers 12, Insantarecus Gas Burn'l'E Vimter | 33 Notebook Computers
2 Rzl'ri;a'umr: Haahmrs 36 Deskiop Computers
3. Dehumidifiers 15, Eleciric Coolers I7.AIr Source Hest Pump Water
4, Circulstion Fans 20, Eleciric Storage Tank Water Hamter
5. 'M.‘I'I-PE Pomichimes Haahmrs 3% Range Hoods
. Oothes Drpsrs 24, Eleciric Mot Water Fots T2 MicTowes e
7. Fruornesoencs Lamos 22. Exit Lights and Emergency 0 Avial Norw Fars
E. Hand Directon Lights 41 Centrifsed fan
8. Haiir Dryers 23. Teleyisions 42 Ballast for Fuorescent Lamps
10 'Warm-Hot ‘Water Dispensars | 24, I:lspuw 43 Emctnc Dreens
Product | 11 Chiled-warm-Hot Water |23, DVD Rescorder and Fimyer 44 Electric Stomme Tank Boiling
Category Dispensers 26. Indoor Lizhk Fixtures \Wefter Hembers
12 Chilled-Warm-Hot Drinlu'r'ﬁ 27. 1 Sharmas 4% LED: planar lsmp
Wetmr I:Iisp:n.':-:rs 28. Compact Fluorescent Lamips A5 LED
13 Warm-Hok Drinking \Water |25, y mechines A7 NFIURS
CHsDEnseTs 3. Pnnkers -ﬂl{E‘h hu'f'Lurrinu.'rE
14 i 34, Ajr Clsmners &3 Dovamii mng  Reomooed
1% Miotoroycles 32, Lumiraires for roed and street |umiraines
15 Fluorescent Lams with ing; S0 Office =md Business  Arem
embacces baliazts 33. Ventilating Fans for Eath Room Lumingine
17 /5as burning cooking Use Slindocr parking lot smert
appliances 34. ventilating Fans for Window Type | lighting fordures
ITRI
# ——-History for EE promotion of refrigerators
Julby, TO10
in Chinese Taipei Mo EE Grade  Jamll
Squvalms Storaee volume Label started unproy
EF = = T I F=15T(5600)
Ener gy consumpiion fmont Jan 2009 i
Oct. 2002 EF=15.7(560L) !
Voluntary Enerpgy Label Jan. 2011
EF = 10.6(360L) : EF = 18.0(360L)
Fuly, 2008 | Jan. 2003 EFz133 : v
MEFS impr mmﬂ l ¥
EF =2 1(560L) 0.20(560L) & D.w 1
Jan_ 1988 ¥ ' & T
MEFS improved ﬁ‘} i Tam 7018
EF =6.7(360L) ? 1| 20046~ 2002 Project FE Crade
0 ; for Luverter Driven Label revised
® — ERefrigerator with
i 21002 ~2005 Froject | Matural Refrigerant
i mwﬁm Volumeary Energy
I EBefrigerator with Label -
] 1997 HFC-134a
1 VIP refriperator EE Grade labeling
ject
Jhly, 1985 MEPS
MEPS started ITEI Projects
EF = 5.3 (HEF, V= 5600L) fomded by BOE
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fHistory-for EE promotion of refrigerators in Chinese Taipei
& Upgrading the Efficiency of Refrigerators/Freezers (2002-2009)

["—jﬂ
] |

DC lrvver ter driven
COM PF eSS

Inverter & Sensorless Technology

Copyight 2098 TR

# L. MEPS & EE Label Standards for

Refrigerators in Chinese Taipei
B Overview

Subject : Revised Refrigerator power consumption standard
and power efficiency grade labeling, method, and inspection
method regulation (announced on May. 10, 2017)

€ The refrigerators of this regulation are those compliant
with CNS 2062 and contained in list of products requiring
inspection by the Bureau of Standards, Metrology &
Inspection (BSMI), M.O_E.A.

€ Test and calculate actual energy factor (E.F.) values of
refrigerator according to CNS 2062 and round energy
factor value to the nearest tenth.
The actual energy factor ratings shall be greater than

standard value (MEPS) and 95% of product rated value.
Ref. fps:/iranking.energylabel.ong.tw

Copyight 2098 TR
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V= TRIMEPS & EE Label Standards for refrigerators

P Bl

Refrigerator power consumption standard (2011~now)
(Minimum energy performance standard requirements for elecfric
refrigerators and freezers)

Energy factor value standard
(liter/kWh/month)

Product class

Smaller than 400 liter fan-type chilling
refrigerator-freezer

Bigger than 400 liter fan-type chilling
refrigerator-freezer

Smaller than 400 liter direct chilling
refrigerator-freezer

Bigger than 400 liter direct chilling
refrigerator-freezer

Refrigerator EF=V/(0.033V+15.8)

EF=V/(0.037V+24.3)

EF=V/(0.031V+21.0)

EF=V/(0.033V+19.7)

EF=V/{(0.020V+17.0)

V=eguivalent siorage volume

E TRIMEPS & EE Label Standards for refrigerators
# History for MEPS in Chines Taipei

Example: Viota/=300L{Teg=064) frost free, fan-
EF=V/(0.031V Zl.ém type chilling ref o f
& r T [ - —

Fingal=S 600 Ve =t54) 57 | 8015 [r,_-,l_g,l.-_».f-:il.'_rl-ﬁ.:.ﬁff.'
= 16 frosr free, rIJ-t:i'p{l:'hilll.E i g 0 - front free, fanetype chiling
= Tt Condfeions: 200 TE5RN = L7
i : £ 13%
= % g 76
:, | g |
o 12 F 1%

T 3 ¥
L Bl £ 5
= Cgq3]15n H i £1.58
= :". i ' U4
S 4
i3 " | el i 1 L G )|

(£ I e ||| e ] O | 1 (| B B e (N | . | B | 1

Year Tear
Energy factor value standard Energy consumption per month
(liter/k Wh/month) (kWh'month)
Copyigit 2018 TRI 14
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V= TRIMEPS & EE Label Standards for refrigerators

4 Labelling Scheme for Energy Efficiency Rating

(1) Displayed label minimum size : 180mm (long)=120mm(width)
(2) Content of energy efficiency rating label

Product model

Effectrve mnternal volumse (hier)

Enerzy factor value (liter/kWh/'month)

Energy efliciency grode

Annual power consumption {k'Wh)
Fornmula for anmual power cosamption
(EWh): rated power consumphion
(kWh'manthi « 12 months, rovmd anmsl
|poriver consurmglon i the cnes

Publication vear and document code of

subject retngerstor enetzy etficiency

standand

| it ]
r TRIMEPS & EE Label Standards for refrigerators
€ Refrigerator energy efficiency grade standard

(2018~ )
MEFS for |
Product class  [EF[LE Grade 5 Grade 4 Crade 3 Grade 2 Grade 1
i)
Spaller than 400
Titar fam-typa EF=V/(0.037
chilling refrigarator- | /+24.3)
freezar
Bigger tham 400 litar .
ftrpechiling | LTV ! - |MEPS=115%| MEPS=130%| MEPS=145% )
refrigeranor-feazer 210y |MEPS ;].lEFfl';. . ER= © HF=- = EF= b EF'I_-E'D“
Smalleran 400 | g o oo MEPS> 1150y £ po] 3004| MEPS<145%| MEPS=160% [ 1 50%0
: V+19.7)
mefrigsrancr- Meazar
Bigger than £00 Liter T
2igges e EE=V/(0.020
mEngnmJ:m*—irm:r V=17.0)
. EF=V/(0.033 |[MEPS <EF= MEFEE”FHE% I”IE':E“EFIJ e I"m&m'““ EFz
VR MEPSLLERy g 36ma| MERS«154% | MEPS=IT2% [ o

F=equivalent storage volume

89



o ,.rr_“ﬂ!:.,. MEPS & EE Label Standards for refrigerators

€ Energy Factor, EF

equivalent storage volume Vgp+K-'Vgp

EF =
energy consumption/month Whay
K= Jom T
Toms — I

Veqg = Vg + K-VF (the equivalent storage volume of the refrigerator)

T=-18°C . T;= 3°C. I,= 30°C. 75%RH (CNS 2062)

K - Adpstment factor for frozen-food storage compartment.
two-star =1.56 ; super two-star =1.67 ; three-star and four-

star=1.78
"- TRIMEPS & EE Label Standards for refrigerators
| : ) .
.y Product class: Fan-circulation type refrigerator-freezers l
“+EF Gradel(201%-) New il
- 018y
B ~EF Grade2(2018-) Grade 1
22 —FEF Grade1{2010-2017) ;
= 20 || -+EF Grade2(2010-2017) | Ll
E . ~—EF Grade3(2010-2017) | £
£ -=-MEPS 2011
S 16 —MEPS 2003
514
E 12
‘E o
e &
g o
B o4 E
) . .
400 500 41 T
Equivalent Volume (L)
Ciopight 3048 [MTRY 14
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ITRI
£ ZENIEPS & EE Labeling Standards for refrigerators

25 YT
| Based on MEPS2011 of refrigerator/freezer in
= 2 1 Chinese Taipei
E Test Conditions: 30C, 75%RH for 24hrs, Vtotal=560L,
= : Veg=664L [CNS 2062)
T 15
§. ' 1.22 1.15
I 258 0.87
E |
:3 4
5 g5
E 4
Ti% -12% -17% -31% -38%

MEPSZ0DE MIEPSZ01L Grade 2 Grade 1  MNew Grade 2 Mew Grada 1
(2010-2017) [since Jan. 2018)

n THUEPS & EE Labeling Standards for refrigerators
B Testing & Compliance for Market Surveillance

# Actual energy factor values of products under test shall be
equal to or greater than 95% of their rated value and
compliant with refrigerator power consumption and energy
efficiency grade standard.

The 15t one failed the test. > Have twice as many products
of the same model.

The sampling quantity: every 4000 units made or imported
last year shall sample one unit for spot check

Y

Y

Year Total model number| failed for the | failed for the poncompliancs(%:) for
for spot test 1at test 2nd test EE Grade Labeling

2013 52 5 2 3.8%

2014 34 3 2 2.9%

2015 41 0 0 0.0%

2016 45 G 1 2.2%

2017 45 1 1 2.2%
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£ Q!:.Evaluation for Energy Saving Potential

B The impact of EE labels and standards on the distribution
of products in the market place

After standards

~ Atter labels
~ and gtandarde
N /

N

Mumber of Units Sold
X
K

Energy Efficiency

Ref. Wiel, 5., & McMahon, J. E., (2005). Energy-efficiency labels and standards: a

guidebook for appiliances, equipment, and kghting (2nd ed.). Washington, DC: Collaborative
Labeling and Appliance Standards Program (CLASP).

Copyight 2048 MTRY w

n @L:.Evaltlati0|1 for Energy Saving Potential
» Regulation Drives the Market

® Efficiency standard is raised up after the products
generally improved

Refrigerators In Chinese Taipel

o 564 - o)
gm laos
o £
=4 am
; %
o o ¥
i :
70 a2
1m0 2% g
0 . ' o%
Refrigerator Market Share for Product Types W M1 0T W3 04 J0A5 06

Yo
EE Grade Labeling Program (2010~2017)

92



sl e ik
Pt el bl i

r ITRI Evaluation for Enengy saving Potential

k]
ref. Database of EE Grade Labeling Program (Jun, 01, 2016} a Span 15%

B & [New System)
m:lr: 1
N By i-g
¥ S ‘% gnmle 1
E&ﬁ. e ﬁ"’ - 1 rade 3

Gradle 1
(ald, 2010-2817)

R g ..E?it
e, B
e '_""EtEl L
s

-
W

MEPS 2011
iz

EF tested value ( Lk Wh'month )
=

= =8 & Fan circulating Type [Y==4000]
b o Fan Circulating Type (V=400)

1
10K pLe g El) SIH} Rk 04} RiHI il
Equivalent Vialume (L)
EF data distribution with equivalent volume before 2018
o EL =valuation for Energy Saving Potential
EX
ref, Database of EE Grade Labeling Frogram (Feb, 24, 201483 Span 15%
11 . E [New tem)
a0 s © o 8o _ﬂ_fni
7 o ,ﬂE“-a © " Grade 2
% (=) -
= Grade 2
4 e
Grade 4
21 oy g —— "

Grade 5

Guradle 1
[ald, 2010-2817)

MEPS 2011

EF tested value (L Wh'month)
=

? & Fan eirculating Type [¥==400]
, ;"—_.;‘ii‘ 2 Fan Circulating Type (V=400]
lmn 0 nn 40y SiH) Rk 0 KNI 2
Equivalent Violume (L}
EF data distribution with equivalent volume in Feb. 24, 2018
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r ITRI valuation for Energy Saving Potential

Fimae | el

Mew EE Grade Labeling (2018~) for refrigerators in Chinese Taipei
IProduct Type Grade 1| Grade 2 | Grade 3 | Giade 4 | Grade 5 [Model Mo/
Smaller than 400 liter fan -
hilline refi tor- (%] 13 14 33 5 132
BEsE e 33 | 77 46 115 29 355
thlllingmﬁ:igaatar: _ 3
Refigerator] 7 12 3 37 3 &4
Dhect chillmg refngerator{ -
: 2 7 2 18 0 29
Total Model Mo| 212 59 e 203 37 580
pﬂ'ﬂm!ﬁﬂ,‘gﬁq J0.0% 10.2% 11.0% 315.0% 0.4% 100%
i} i e 150 - 1] i []
(irade 1 1
o7 | (D -
Graie 3 | (T
! New EE Girude Labeling (3015-) f -
lew BE G ing -1 o redfrigeraors in
e 5 | I ;" Chinzs: Taiped

_ " Data downloaded on
Cruantiy fior Prockecs Model Feb.24, 2018

[oompeewrs @
‘. !LE:‘ =valuation for Energy Saving Potential
40
35 —&— Bigzer than 400 liter fan-type chilling refrizerator-freezer
. + « @+« Smaller than 400 liter fan-type chilling refrigerator-freezer
& 3 1| =--#--Direct chilling refrigerator-freezer
:E —— Refrigerator
TEL
- = 210
E E e —a 207
= ]
=L
=
E lﬂ ‘* — £ e *'-.-“-n.-p.-l-l-l-ll-l—.—]-g.
e . ."l I L]
5 - "'_ﬁ = e — "i’""'#" == '*“ == -ﬂ
0 - 1

2000 2011 012 2003 2014 2015 20016
Year

Average EF values for refrigerator products
sold each year (2010-2016)
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r ITRI valuation for Energy Saving Potential

Fimni el

|
f

[y
=
=

s B8 &E8832ES8

=== Rigger than 400 liter fan-type chilling refrigerator-freezer
== 3 += Smaller than 400 liter fan-type chilling refrigerator-freszer
==#==Dhrect chilling refnge mtor-freezer

—"— Refrigerator

average tested energy
consumnptionk Wh'maonith)

=

2000 2011 2012 i3 2014 2015 2la
Year

Average energy consumption for refrigerator
products sold each year (2010-2016)

o _”_El =valuation for Energy Saving Potential

300 T

260 Refrigerators in Chinese Taipei |

R |

2] S oo [

“g | 203 i 198 198 |

200 BRSRS BERE RRHES 800

E T E N :
150 11
: N
? 100 - a0 E
&l [ 4
E 50 200 32
0 SR S et S Rt S SR 0 E

2010 2011 2012 20013 2014 2015 M6
Year

Total energy consumption for refrigerator products
sold each year (2010-2016)
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o ITRI valuation for Energy Saving Potential

Fimnis el i

B0 :
; Refrigerators in Chinese Taipei
0 -
| 623 623
g o0 1 S0l agg _
s ®;
‘E 5 - 604
E 40 - s
EEL P 408 E
= e =
w 20 - | 2
" i 3
g0 e £
] o0l
o - F e

2010 2011 A2 2013 14 2015 A
Year

Energy Saving Potential based on MEPS 2011 for
refrigerator products sold each year (2010-2016)

o _IT_E —va uation for Energy Saving Potential

280 - - o 1607
E. Refrigerators in Chinese Taipei |
% 240 2332 1A%
= 201 ;
g:uu - 1R3 g T
e 109% 112% 2% o0, F
T 160 44 a1 Qoo : : -
B | N e

120 Potential-~ | =
g 61% ' L e% 2
? = EnergySaving basedon ~ *™
= 40 3 MEPS in 2003 ' [ X%

o] : . . . 13

2010 211 212 M3 2014 M01F 0 06
Year

Energy Saving Potential based on MEPS 2003 for
refrigerator products sold each year (2010-20168)
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r ITRI
o~
EE Technologies and Design Concept to Fit the
Mew Standards since 2018 in Chinese Taipei

Through a review of research on refrigerator,

here show a variety of options that may
increase EE of a refrigerator :

» Cabinet improvement: thermal insulation,
magnetic seals

» Improvement to the refrigeration system
» Mechanism improvement: defrosting,
temperature control

# Minimal thermal stratification in
compartments

# Harmonization of Energy Efficiency Test
Methods of Refrigerators

ITRI
ﬂ =ll=lechnologies and Design Concept to Fit the New
Standards since 2018 in Chinese Taipel

v" Inverter Driven & System Control

ACDiE T
L

TR
variable-speed

i ]
v, NPT —= -
l 5.-‘4} 5--_*;} h*r‘j {:ﬂmprE?.EDr

..::::.. .L"- T EEX X ] Fy Vg | ¥,
) ; . & A=
Fe ——— - Carrrrrmlafin a I g i S
— E —P| E |_'=..,...-..... Lemalral I-.:|||-|1|||:.'
o [

] BLDC maotor

Control diagram for BLDC motor with PWM regulation

Copgigt 2248 MR
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” ITEE Technologies and Design Concept to Fit the New
T Standards since 2018 in Chinese Taipei

v" Thermal Insulation & VIP

et >
Micro-structure g
for PU foaming

~

T cell size: 120~150um
k - 0.019~0.021 W/im-<C

tharmal conduc ity

Wm“C)

PU sampling for thermal
conductivity measurement pe —>

I
n g:ﬁ:L:*lechnologies and Design Concept to Fit the New
Standards since 2018 in Chinese Taipel

v" Thermal Insulation & VIP

40

s
w

w
(=]

"
wn

-
w

-
(=]

Tham o condustivly { mWim X )
[ 2]
o

ogot o1 1 10 100 1000

Pracsurs | maar) VIP made by

Effect of core material and absolute pressure on the ITRI
thermal conductivity of VIP

Copyight 2098 TR
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ITRI : : .
£ =EE:Technologies and Design Concept to Fit the New

Standards since 2018 in Chinese Taipei
v' Thermal-Fluid Simulati

Iy

g
» Future Work-- Harmonization of Energy
Lfficiency Test Methods of Refrigerators towards

the NEW |IEC 62552

® 5017 ®018 ® 2019 ® 2020
Ve - : : 2
Compmn;l Zztsud; XExpumml XProﬁcimC)' testt Y Proposal for )
on test methods o study and among laboratories | \MEPS & EE
refrigerators between || harmonization of || i Chinese Taipei
CNS 2062 & IEC the CNS (Chinese | | (including éﬁﬁmds
62552 ) Taipel) standard || gomestic makers) || pased on IEC
\_ 4 with[EC62532 |\ .grudy on EE 62552
* Proficiency testing) | yenchmarking '+ Training
among following IEC course &
laboratories for 6255 with present stakeholder
\ENS20682  }/ EF gata(CNS meeting for
2062 /
\.06-) '/\ new standards /
Copyight 2098 (TRY -
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ITRI
£ == Conclusion
® High efficiency technology has been developed in ITRI
for more than two decades. Concerning
refrigerator/freezer technology, ITRI carried out and
completed high efficiency technology development for
industrial, commercial, and domestic refrigeration
funded by BOE of Chinese Taipei from 2002 to 2009.

® The 2011 MEPS benchmark value was promoted to
70% of energy factor, as well as 41.5% of energy
consumption compared to the baseline in 2003, based
on the research efforts by ITRI.

® High EE marking share has been increasing rapidly due

to EE grade labeling program as well as the encourage
of subsidy programs by BOE.

I
ITRI

ol

Thanks for your attention

Tony Wen-Euey Chang

GEL {Green Energy and Environment Research Laboratories),

ITRI {Industrial Technology and Research Institute), Chinese Taipei.
TEL: BBE-3-5914221 FAX: BBG-3-5820375

Emiail: wrchang@itri.org.tw
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i~ ~ A Economy Update -Chinese Taipei f#§ 47 3 #L

0 TR ER
-,.‘ / Bureau ,.,.r,,,\.;'

Energy Efficiency Management

rabdiEEllLl B0

wimy

* * - -
=REEER

3 F B § Enerer
Sureau of Energy

e v
g

Efficiency Standards and Benchmarks

# At present, Chinese Taipei has announced MEPS
requirements for 22 product categories; and 51
product categories are authorized for participation in
the voluntary energy efficiency labeling program; 14
categories of products are included in the mandatory
Energy Efficiency Rating Labeling system in order to
provide guidance to consumers for the purchase of
products with high energy efficiency.
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W EBureau of Energy

SRR D

Mandatory Energy Efficiency Management Programs

Policy MEFS Energy Efficiency Grade Labeling
Promaoting Date December, 1999 July, 2010
PUrposs Manufacturers and importers are obligad to Provide consumars with usaful information
apply In advance for compliance certification when they choose among varlous models
Ttem 22 product categaries 14 product categories
1. Air Conditioners |change EER to CSPF) 1. Alr Condstiomers (2010.7.1)
2. Refrigarators 2. RafrigeratorFraezer {2010,7.1)
3. Dehumidifiers 3. Automobies (2010.7.1)
4. Fluaiesoance Lamps 4. Mataicycles (2010.7.1)
5. Ballast for Fluorescent Lamps 5. Dehurnddifeers (2011.3.1)
6. Compact florescent lamps 6. Self-ballasted fluorescent lamps (2011.7.1)
7. Fluorescant Lamps with embeddad ballasts 7. Instantanaous Gas Water Haatars
&, Incandascent bulbs (2012126
9. EBlectric Hot Water Pots B. Gas Stowes(2012.12.06)
10Electric Storage Tank Water Heaters 9. Electric hot water pots (2015.01.01)
Praduct 11 Warm-Hot Water Dispensers 10.Ebactric Storage Tank Water Heaters
Categary 12 Chillad-Warm-Hot Water Dispensars {2015.10.01)
13.Warm-Hot Drinking Water Dispensers 11.Wwarm-Hot Water Dispansers (2016.12.01)
14.Chilled-Warm-Hat Drinking Water Dispensers| 12 Chilled-Warm-Hot Water Dispensers
15Mehicles {2016.12.01)
16 Motarcyckes 13.Warm-Hot Drinking Water Dispensers
17 Fishingvessed engines {2018.01.01)
18 Lows-voltage singha-phasa induction mators | 14.Chilled-Warm-Hot Drinking Water
19 Low-voltage  three-phase  squirel-cage) Dispensers|2018.01.01)
Induction maetors
20.LED Lamps
21 Air-condition systams
22 Bodlars
P . = =
£ “=#=sw \oluntary Energy Efficiency Management Program
\'w'j Bureau of Enefiy
Palicy Energy Conservation Label
Promoting December, 2001
Date
n Encourage consumers to buy high-efficiency products and to enhance market
urpose penetration of high-efficiency products
Itam 51 product categories
L. Adr Comtiomnens 18, Instantanecus Gas Burning Water |35, Motebook Computers
1. Refrigeratars Huzatmrs 5. Desktap Camputers
3. Dehumadifiens 19, Electric Cookers 37.A4Ir Source Heal Pump Water
4. Circulation Fans 20, Electric Storage Tank Water Heater
5. ‘Washing hMachines Heaters 38 Range Hoods
6. Clothes Dryers 21, Electric Haot Water Pots 39, Macrowave Drvens
1. Fluorescence Lamas 12. Exit Lights and Emergency 410 Axial flaw Fans
B. Hand Dryers Direction Lights 41, Centrifugal fan
. Hair Dryers 213, Televissans 42 Ballast for Fluorescent Lamps
10.Warm-Hot Water Dispensers | 24, Displays 43 Electric Creens
Product | 11.Chilled-\Warm-Hot Water 25, DVD Recorder and Player 44, Electric Storage Tank Bodling
Dispensers 26, Indoar Light Frdures ‘Wrber Heaters
Category 12.Chilled-Warm-Hot Drinking | 27, Integrated Steveas 45,LED planar kamg
‘Water Dispensers 18. Compact Fluorescent Lamps 5. LED Lamps
13.Warm-Hot Drinking Water 19, Capy machines 47.NFI RS
Dispenserns 30, Printers 48, High by Lismanaire
14, ehidkes 31, Air Cleaners 449.0ownlights  and  Recessed
15, Matorcyches 32, Luminaires for road and street luminsines
16.Fluarescent Lamps with lighting 80.0ffice and Business  Area
embedded ballasts 33, Mentilating Fans far Bath Room Luminaire
17.Gas burning cooking e Slindocr parking ot emart
applisnces 34, Mentilating Fans far Windaw Type | Bghting fistures
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Mandatory Energy Efficiency
Management Programs

MEPS &
Energy Efficiency Grade Labeling

System
| @ | = Y e
| - Eq ll . '\._..—‘

‘:-;6.‘* SRR D

o peencites - NIEPS for Drinking Water Machine
~ History:
Warm-Hot & Chilled-Warm-Hot Drinking Water Dispenser
standard has taken effect in Jan. 01 2018. i
7 Test method:
CNS 3910 Drinking Water Dispenser for piping water supply under
60L/hwith electric heater for hot water and refrigeration/ TE system
for chilled water

7 Energy Efficiency Standard: (MEPS) @

Warm-Haot Type Chilled-Warm-Haot Type
MNormalized Standing Loss Standing Loss per 24h Fx (KWh)

per 24h E.:i(kWh)
MEPS 0.053xV,+0.750 0.09xV, +0.45

Motes:

V=V K HV ) 3

V) is the nameplate values of hot-water tank{unit © liter): K= {Th—Tamb) / {100 —Tamb)
V, is the nameplate values of iced-water tank{umt : liter); K,= (Tamb —Tc) /{Tamb)
Testing and calculation of normalized standing loss per 24k [E“Jy} & standing loss (Ej,)
shall comply with CNS 3910 in Chinese Taipei,
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"5' TR Drinking Water Dispensers
No# Bureauod Energy g
o (has taken effectin Jan. 01 2018)
@ Energy efficiency grade labeling requirements for Warm-Hot Type

Energy Efficiency | Normalized Standing Loss per 24h, Est,.24
Rating (KWh)
Class | Euz =0.032V4+0.450
Class 2 0.032V+H0.450 <E;i2y =0.037V+0.525
Class 3 0.037V+0.525 < E; 24 =0.042V+0.600
Classd | 0.042V+0.600<Ey2 = 0.048V+0.675
Class § 0.048V+0.675 < E;24=0. 053xV+0. 750

@ Energy efficiency grade labeling requirements for Chilled-Warm-Hot Type

Energy Efficiency Rating 24-hr Energy Consumption E;,; (kWh)
Class 1 Fay = 0,054\, +0.270
Class 2 0,054V, +H0270< E;, = 0,063V, +0.315
Class 3 0.063xV 40315 <Ey = 0.072xV,, +0.360
Class 4 0.072xV o +0.360 < Exy = 0.08] <V, +0.405
Class 3 0.081xV,, +0.405 < Ey =0, 09xV .10, 45

& ==wess Electric Refrigerators and Freezers
\ﬁ_'f Bureau of Energy

# BRevised energy efficiency grade labeling regulation has taken effect in Jan. 01
2018, but MEPS keeps as the same as carried outin 2011.

# Test and caleulate actual energy factor (E.F ) values of refrigerator according to
CNS 2062, (EF=V¥,, / energy consumption for 30 days)

» MEPS Product class MEPS for EF(L/kWh/month)

[Fan-circulation tvpe refrigerator-freezers _

ifior V=400L {automatic defrost) EF=VA[L037V+24.3)
Fan-circulaticn type refrigeratcr-freezers
for V24001 (automatic defrost)

Direct cocled refnigerator-freezers for
N=400L (manual defrost)

Direct cocled refrigerator-freezers for
[V=400L (manual defrost)

[Refrigerators

EF=V/{0.031V+21.0)

EF=VA0.033V+19.7)

EF=V/(0.029V+17.0)

EF=V{0.033V+15.8)
# Energy efficiency grade labeling regulation

Product class| Grade 5 Grade 4 Grade 3 Grade 2 Grade 1
Fa]l;l);[::;t & MEPS =< EF= [MEPS=115% =< EF<| MEPS=130% = MEPS=145% = EF =
- MEPS:=113% MEPS:=130% EF< MEPS=145% |EF~ MEPS= 160 | MEPS: 16084
Cooled Type
Refrigerator | MEPS < EF< |MEPSx1158% < EF<| MEPS=136% < | MEPS=154% < EF =
anly MEPS=118% MEPS=136% EF< MEPS=x154% |EF< MEPS=172% | MEPSx172%
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- Th-1 1
& U7 Electric Refrigerators and Freezers

36

ref. Database of EE Grade Labeling Program (Feb. 24, 2018) Span 15%

33
[New System)
3 8 0%' rade 1

-
vt
-

o e
-
-

~
-

Gy
-
-

3
-

.....
-----

L

EF tested value (L'XWh/month)
=

A A ?‘
:z 8 MEPS 2011 T
9
& Fan circulating Type (V>=400)
A 5 © Fan Circulating Type (V<400)
3
100 200 300 400 500 600 700 800 900
Equivalent Volume (L)

EF data distribution with equivalent volume in Feb. 24, 2018

i

@ s=mese  Electric R‘Efl'igﬁﬂtﬂl‘ﬁ and Freezers

Bureau of Energy

# Energy Consumption Comparison for MEPS & the energy
efficiency grade labeling standard

2.5
] Based on MEPS2011 of refrigeratar/freezer in
= ] Chinese Taipei
& 1 Test Conditions: 30C, 75%RH for 24hrs, Vtotal=S60L,
E 1 Veq=664L [CNS 2062)
T 15
-EL ] 122 118
5 1 098 0.87
2 ]
| I 1
E 0.5 1
5 _
0 - : . ;

MEPS2006 MEPS2011 Grade 2 Gradel MNew Grade 2Mew Grade 1
(2010-2017) (since Jan. 2018)
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e Dehumidifier
\'w'j Bureau of Energy

# Revised energy efficiency grade labeling regulation has taken effect in
Jan. 01 2018, but MEPS keeps as the same as carmied oot in 2011,

# Test and calculate actual energy factor (E.F.) values of dehumidifier
according to CNS 12492 (EF= Capacity / energy consumption)

» MEPS Rated Capacity Cr (L day) MEPS for EF (LEWh)

Cr= e L1t

6<Cr=12 1.20

Cr=12 1.40

. v 110

# Energy efficiency grade 0% | o G 3
. . . < Grade 2
labeling regulation o | a I

= Grade 4

Gracla 1
= Gradha 3 B PNew

i Gracle 3 # Grade

o Grade & Labeling
0ld Grase oy (2018
lak=ling

{2011-

]

; — MEPS
tr=> 17 capacity [Lfd) Gir £ 12 tr=13 capaciy (Lid)
Old Program (2011-2017) Revised Program (2018)

veva

’6 SEHRES
\ / Bureau of Energy

e

¢

Voluntary Energy Labeling Program

=1 ® LI IO
| | omw | (W /| =
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& e High bay Luminaire @

# Scope of Application:
1) Ordinary downward-projecting type of suspended or ceiling-mounted lamps
that have been verified by this Office, and the rated total light flux should be

over 4,000 lumen (Im).
2) Comply with CNS 14335 and CNS 14115 r *

# History:
Announced on Sep. 10,2016, Valid until Feb. 01, 2017, [ 1 (

# Requirement:

*  The tested energy efficiency value shall be over 95% of the indicated value and
shall meet the following requirements;
Tested Energy Efficiency Value (lm /W) = Tested Total Light Flux (Im) / Total
Input Power (W)
(1) Where the total light flux of the lamp is below 20,000Im, then it shall be
over 110.0 (Im/W)
(2) Where the total light flux of the lamp is more than 20,000lm, then it shall
be over 280.0 (Im/W)
* Other generality requirements

©) o Downlights and Recessed @

3 _f.-:- Bureau of Energy . .
. o luminaires
= Scope of Application:
1) Conform to CNS 14335, 14115and 15592 or other standards approved
2) Downlights: ceiling mounted or downward hanging light with barrel or
colurmn looks

W

#» History:
Announced on Mar. 23, 2017, Valid until May 01, 2018 ‘9’

~ Requirement:

* The tested energy efficiency value shall be over 95% of the indicated value and
shall meet the following requirements:
Tested Energy Efficiency Value (Im/W) = Tested Total Light Flux (Im) / Total
Input Power (W)
(1) Actual luminaire efficiency value: 95% or more than the rating and greater
than 110.0 {Im/w).
(2) Other generality requirements
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EEEREE Voluntary Energy Labeling Program @
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@ Product categories for Energy Efficiency
Promoting in 2017

Energy Efficiency

Year Product categories Promotion (%)

2016 MNon-Ducted Air Conditioners 14%~47%
Motorcycles 9.39%

2017  Electric Storage Tank Water Heaters 13%
Dehumidifiers 33-46%
Refrigeratars 27-35%
Warm-Hot Water Dispensers 15.3%
Luminaires for road and street LED 78.8%; gas-discharge
lighting type 11.7%
Fluorescence Lamps 5%
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OUTCOMES OF THE ENERGY LABELING PROGRAM

As of January 31, 2018, there were 287 manufacturers with 6,114
products effectively certified with the Energy Label. The number of labels
employed has broken the 235 million mark. The results of the Energy
Labeling program over the past few years are shown below,

2,500,000 77
" Energy Savings{KLOE)
2000000 B 02 Reduction(ton)
® Thousands Mo. of galified units used
1,500,000
1,000,000
500,000

4 = v v v v v v v v v v v v v
2004 2005 2006 1007 008 FOO9 2000 2011 2013 2013 2004 2005 3006 2007
Year

108



