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(—HW
£+ APEC EGEEC 2> T /ES T e (workshop) » BH#E/E APEC (@I fEBhE 5
TR HEE -

(DS IAE
SHERCE ~ B
(S TIEARCHE
9/4 Py
9/5 ~9/6  APEC Workshop to to support the development of national

lighting design centers

o iy

(VU)&E 3 Je atade
Pt TR & & & & 1% £ & H R M R B2 3804k Hir 73 K (UC-Davis) Z i B B
BHRE s o 353 F = DAY B R EZ S IR B Hho - B S B2 £ &
i FE T AR Z2[5E o 0N BE BA R 5T 0 T 4F Michael Siminovitch 5 3K 35 B Fif (587 K&
HAREFREZ/NHFFE Dr. Cary Bloyd B » &5 APEC 482 > 2S5 T/
sfem e WIS AR T SHERNHE LG - mgiE AN RHRE
HULE APEC FEBIF N ZS) - UC-Davis 82 KMUTT & 8119 A L& 235
Bhier st o WILATET s IR B ET B B LR B ek at - IR H ks
R AR LS s g (rE REEE > HILEMHFRNELER S - bR AT
s YIRS R L HEEZ B AR L » = BAEY] o b T/EST
S RIABRBILIERZE B S » FFE R APEC FHIKE » Wk B— &) ZEF
& LAMRSE B AR oS - HRICRZEE - Friosg - B
EEEFMBELAL S » FIFEA UC-Davis 2B H b » a8 B ES R EF
BEEIEE > W E M2 B B o i E R A L B N E B = A AE RS B -
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—TERTEAS

e AR B o & 2 & {5 0 K B2 B4 1 73 F2 (UC-Davis) i B8 B 7 o
Ly FAF Michael Siminovitch @ BiZEE KMUTT(King Mongkut’ s University of
Technology Thonburi)’& &€ & 1F » &K UM BB R4 O R 2 A2 28 B B2 APEC
L 3 [ 55 O B 22 4R R B B 5 o0 o Michael Siminovitch 2 1% 5 3K 3
PNNL(Pacific Northwest National Laboratory) HY Dr. Cary Bloyd {485 » (RIEEEH 5
APEC & &1 8) - B¥HEss TIFsTeme - HAVEE S APEC £EEHR » =LK
Bp o> WEETBE S > DHREE APEC BIF B ILEIAR 0 - BT
EsTam g B K » 5 —KREE K EFHHESBEARETOERS » £5
TR NFADGET o HE R o BEE s LI IIEGET R O B RS E A B o AT
73 i 2 B LG R VA S W R R o BB e

21 TR EwENE (9/5~9/6)
Workshop s#F24IMF— - DUNMRF R S i S HU B R A -
(1) Introduction and overview of activities of the APEC Expert Group on Energy
Efficiency and Conservation
s Ak Dr. Cary Bloyd @ ZKEZE[E] PNNL(Pacific Northwest National
Lab) » {[ElHFH.2 APEC EWG(Energy Working Group) Y EEE & - s
44 APEC EWG B2 EGEEC (Expert Group on Energy Efficiency and
Conservation)J4H % DLz #5 AR EEN - APEC & B&ORRE(5 1/3 2Bk A 144
%> 54% 3K GDP » LR 4% 2FKHE B & - RIS E ERPE LR -
LS T EWG HAnEfT ey tEstE - a2 R REREHRE -
N R B AE A IR T Ot A B fF 2 He i —35 - EGEEC {£ APEC Z [ BiliE
SLENREAERARE TR AL ¢
L EWG 11/2009A, Cool Roofs in APEC Economies: Review of
Experience, Best Practices and Potential Benefits (USA)
11. EWG 13/2009A Energy-Saving Windows: Survey of Policies and
Programs to Promote Advanced Window and Glazing Technologies in
APEC Economies (USA)
11l. EWG 10/2010T Harmonisation of LED Standards (Australia)
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1v. EWG 08/2010A Street & Outdoor LED Lighting Initiative Asia
(SOLLIA)(USA)
V. 2011 Self-funded: APEC Efficient Building Envelope Stakeholders
Meeting and Workshop (USA, Thailand)
V1. EWG 14/2011T, Energy Performance Evaluation Methodology
Development and Promotion in APEC Economies (China)
Vil. EWG 14 2012A - Workshop to support the development of national
lighting design centres in the APEC (US)
Viil. 2012 Self-funded APEC Workshop for the Promotion and Application
of LED Technology (Chinese Taipei)

(2) Energy Efficiency Policies and Strategies in Thailand >

¥t ARy Dr.Twarath Sutabutr » J2Z=EIREJR HVE UAER BLRE TR AR Bl
&= (Deputy Director General, Department of Alternative Energy Development
and Efficiency, Ministry of Energy) °

bR R B ZR ] H AT S RE TR IR B A REBUR - REPRA AR B A
R FEIRFH AR - BRGS0 RRETRAE TR - RINRILARAGRETRH
FE&Y 44% > Hor 81% Ry EEE » AU BEAGRETRURAE 36% > et 15% R H E
WASER(SE PR (S SRR RETRURAE 17% » ILREEAH B (5] - R B EEEE B
£y 31% - 1£ 2010 5 - ZFEEDECIRERCE 1.4 JKFEFREGERBI S TEHIRYY
By 1:1) » W HFRPEPRIERRGR - RILERRERYEE B MEE (R - ZRERETRIEES
EELAE T pY B LE 1 mT 22 [ — Bt fi] — -

ZRE 2012 AL TRGZERVRE TR 2 SR 1S fy 8.42 ktoe/million baht » 71 ZEEEH]
REJTH - ZREUREIRELHE VARSI E 1A ~ IR ~ Z=5R - BuK -~ HARETR
{5 FH AR SRS M RE 20K - B So s IR HY 2000 P07 A RETHT
SR AR USRI M IVARE - BORESRSE TR AT & FUE - DUR
B Rl > MREE T B BUEATHV IR HEZ L (LPD) » A E BB AT &R
14W/m’ > BTG A E &R 18W/m' > JKEEELEE TR 5= 12W/m' © 22
BURG St ZRE SR T HY roadmap - BAZEAE 2030 FHE] 209% L2

=



FERE © 72 ESCO &7y » REIBUNH 2012 58 » L =AFRIR R E 10 (&
ZPk 0 B ESCO Z61 - ZEHAIA I - CIEMBIETEES] 54 X > WEE
REIC BT EHEE R 0] (BFReR -

Thousand barrel oil .
equivalent / day Domesti ort 3496
2,000 - <

1,800 -

1,600 Coal fLignite Domestic
1400 port 69%0

1,200
Import 19%0
1,000 =)
800 Comesti
600 estic 1500
400 =
200
mport 85%o
0
2551 2552 2553 2554 2555p
Preliminary
Growth (940) 4.7 9.2 5.0 3.4 0.7
& —Z=E] El:./ \/)%*%)3’44'5
o Electricit
39 ectricity
Million Baht Energy Import Value 1%
1,600,000
1,400,000
1,200,000
1,000,000
800,000
600,000
400,000
200,000
0
2551 -
Import Value in 2012p
HElec. ®WCoal ®Natural gas+LNG ®Petroleum = Crude Dil 1,441,790 million baht

P: Preliminary

Petroleum Natural gas
=012 Ele(tn(ltv

Import vaue (million baht) 1,115,366 122,634 138,952 46,770 18,069 1,441,790
Growth (00} 14.1 30.1 23.8 10.5 30.4 16.5

-4-



— RENECRER RO E R

(3) California Lighting Technology Center - lab to Marketplace

#Hets N UC-Davis DM ERBHRR H0 EE Prof. Michael Siminovitch ©
A LA AT B IHEREBUR © BEAERE (=R FERE 40% - 2
SERhHE EIR S 2 AP 48% > PRI EEENRE Ik B BCRIEBINYE
Bl o IINE 3558 N RS RE TR B B RE JkBi S ARG 3 U7 2 — > 4 2006
BT I 42 BRE (LA 22 (California Global Warming Solution ACT)%2
SRAE 2020 R 1990 /KR » SHEIRBAER ST > 45 2007 148 1
T B4 % (Huffman Bill (AB1109)) TEZ HE 2015 (E(EEIIREERHEE D
50%CHHETRY 2007) > RESEIEBAEL S HMNREIRIE 2D 25%FREFL 207) - It
YME BRIV RE TERCE B S R #(California Long-term Energy Efficiency Strategic
Plan) » t45ZE 74E 2020 FEFEKIRIAFEE 60% - W SFRFEMRERES: - HiE
TBAE 2020 FEEFFTARETR(ETE HERERE - 1 2030 FFRIZZIFTA R
RISEE SR Ry TRERE

FEWELLET)  JINHRERZE EABE NS - DIDINEGHEG
ERLESEFDER EAOE > SRENFEPIREREL 7000kWh/yr
BRI 2 E e NEEFEESY 12000kWh/yr > i HLE 70 S 1% 23
SPIMERFERR - IDNHVRE R A ERIR SR T EE - 2RE= -

Per Capita Electricity Sales {not including self-generation)

(kWhiperson) (2005 to 2008 are forecast data)
14,000 -

12,000

|
A= 4,000kWh/yr

= $400/capita

10,000

8,000 |

5,000

4,000

2,000

Califernia
United States

960
962
964
966
968
970
972
974
976
o978
980
982
984
986 ]
988
990
992
994
996
998
2000
2002
2004
20086
2008

— e wm wm wm pm wm o= pm pm pm pm pm pm opm opm pm pm wm e



B = SEENINEL B LhE R N AR

H 70 £S5 - JINRIERAVETRENCR - EEATEBIKE IR

figE - 2 RE - 72 70 ARG R - IDNEBESEEERCR - &
THERE & T2 40,000GWh/yr » AHE A 2003 FEI0NAEHFERERY 15% - HHEfifE
BB R =HEBOR TR, > 5350 R F B 25 AR ~ AR - DU
KT A FE R BRI R e T A R & - (R B (B LB EEIE AN

1% > (B2 HE RHVERR - HPAHE KRG E R IR -

California’s Annual Energy Savings from Efficiency
Programs and Standards

Annua Energy Savings from Efficiency Programs and Standards

45,000

~15% of Annua Electricty Usein Caifornia in Z‘DDS"--—._.___*

40,000

35,000

Mostly lighting

30,000

g 28,000 Utility Efficiency
g Programs at a cost of
@ 20,000 ~1% of electric bill

15,000
Building Standards
10,000

5,000 1 Appliance Standards

Source: A Energy Commission SAr Rosenfeld fUS DOE ElA

& VU hES R E T

SHAFIRHARVAERE BLER - AN E 22 Title 20 B2 Title 24 Fid - A&
NN s BSCRAEAE > Hop s 72 iR IR D TR B B AR 2
KRB B ERARSCRIEAE - MGE T SRR BRI ~ 2=
i~ AN BUKEE o RIS IDNGERERE 1/4 - LR R RIS
5% 2REIT - I HERF IR ERRIEIRGTH S - IRIHEEREN

114
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N EA G HERIERTERR S > SR HAREZFEGNEN - JI
PRGN RV EL RS - (RGBTSR ELREAT 4 B - IR S EHYIE L
A o BT IR Ry A R (B2 R 22 BB Y, - 2RISR A BRI (o A (B B
st BEER - FEREAVETAE T R ERHEREIRY - fIa0m E RS
HILKE - T D2 e RAEIELRE A N AR, - HIRE SR IE I REER TR
7F -

Lighting: 1/4 of CA Electricity Use

Agri. & Water Vehicles

Mining & Constr.  Pump 0% Residential
3% 3% Other
Assembly 22%
Industry

13%

Process Industry Residential
6% Lighting
8%

Streetlighting
1% e

Trans., Util, & /

Communications Commercial
5% Bldg Lighting
Commercial 149
Bldg Other
20%

Source — Forecasting Department of CEC

I ANEFEE AR - Horr BREALG 1/4

HOHIEBARHE 1.0 (CLTCO) S 2003 FEAE NI A ZR #4537 (UC-Davis)
RIL - FEHE B B A IEEERETRES ~ A E - AFENEMA) -
BU7ERE (industrial partners) © CLTC AU EIEE © IRHARI 7T 38 - B8
T~ B IR ~ EEEUAR BLEURIHEE - BB EEE N SR T
(DERFEEEE » SEEREVHIES ~ BRBATERI 24 - BIRHLESS 5 QIR »
SrlE ~ (E B B EE A E] [EIEEEUCEE 5 O)BEHI4R - BB A%k ~ A
MNEREH SR SRET & - A B EEI S (OESERBIESR - BIEMER
HA{TEN /5 2 (Adaptive Lighting Initiative » L4544 A Title 24 F#EiH) ~ Z25:

¥ (Best practice award) °



A IR e 5 R B o L S B ) BT s
PS5  BHEHAOR TG  SE I - SRS B
BHE - CLTC Sl — (7 AFATsE » DURS R PSR B
o -

(4) Sacramento Municipal Utility District (SMUD) - Lighting innovations

et ARy Alan Suleiman > /D JIIKHE 1387723 B (SMUD)RETRER RS /0
F{F(Director > Energy and Technology Center » Sacramento Municipal Utility
District) » SMUD f& =548 NIV AR ETIAE - HRET 600,000 F{EH
F o T 650,000 (EEEERPAEE ST - fRFEidiEs 900 ~F
JioEE - A AT 2100 A e

SMUD N2 iiEAf » B 1989 FRIPAKER 2% - SR EHK
& IR ARE R DU ERGTREIF T T 75 F %4577 - SMUD 81 CLTC
wUalf  Sir#EsEtE - FZOOMT - IR PSS - Sh g T
$PH SMUD A/ THY REIRTEE - e a9 FI0E & SCE (United Stationer) Y3
UNEESR > DL 2XALED ~ 2x4LED ~ LED #8556 DA SRR 2] - EUARURA T8/T12
WEE - FoamEE RITEGET - BRI EIRERRK 73% - G5 HE 91%

SRBIAN -

*  United Stationer’s office complex
*  91% energy reduction, 73% demand reduction.

original system was 3-lamp New system included 2X4' LED,
T8/12 fixtures with switches 2X2 LED and LED down-lights +
wireless controls

7~ DL LED B AN ERERF AR TS/T12 BB



5 —(E ZH2 EE# /) 5] (Blue Diamond)AYAE » L 160W LED U 400W
=SB  KEEHEAEANBTHEAS  SFEREEEHD
299,000k Wh/yr (&2 62,500kWh/yr » BiEEEEFIEZE /(5K - FERIKVERELY
20,000 £ - 2 HELT -

HPS to LED with advanced
controls)

* 400WHPS to 160W LED
* Dimming and on/off motion
sensors

299,000kWh/yr to 62,500
kWh/yr

Over $20,000 savings per year

Blue Diamond warehouse

t EEAFEEZE LED R

(5) Lighting research and professional practice in China

s N B B[R KRB E P % > BR PAEsEE T ot & IR i i
it > sENEE M ARE KRR LZEERIT L - DUCE RIS
ZEB -

a8 T TR RS IR ARG - FlaifE ERs IEBH R /152
(Mesopic)¥ 52 - » LED SHEESEHESR & - B AfpdfaeR ~ Vet
Bl ~ (E9ERAIRETST ~ PRI EE - DU T B GE L 2 BE RS T
F LED BHALL R AR BREARY =47 - DUR /S BRI (] LED B
HEEERIRTR - ILAMESBUERIZOR 7k LA ETPE Wl LEDCKIZIT)
Hybt5E - AEEHE ETFE MR A E =S MER DU =N - A ES S Y

TR e -



[ER RS BLEEAN_ g E R R S IFR S E R - HAlC A fu(E%
HAEH (Invention Patent) » 10 {EHrAIEA(Utility Model Patent) » PAKz 25 {3
FEEH(Appearance Patent)

Bt 2 BRIt ER bR X - (ERith A0S =8 A - Fge it EtER 5
T JEE AR A R IR B TR - WS At A VBT R
LED HRHSHEE -

BRI ARBREANTZE - I B (R RS MR = EERNEAE S

ERRES I ETE - AAEERCIERAREE - Fie - MR - B
il ~ DU E Bnsdg U e AT -
e P ERGIAE 2011 IR - R ROV RS E Al
o Pan—ArFEFEERAE - LED W2 EfriR e DI RS & - T
TElE BB LT ER - —(EAHEERN{ERT - LED WRIZTE - BhiEE
B BT

b 1% /48 ST SV IR BRSBTS R ~ 2010 E
e ERERETEIAARGT - LED Mg in(S RE VAR G R
RARNTRE - R R ERRE - S5 E Ul ISR FRA) - Bt
ZF(Harmony tower and future pavilion) * E&[7EHEBHzE=1CF] A HEHA (R ES A
BEUR A\BETT) - BT —(EE e IR E R 201 - RACAREYIHA A LA 5 |
N ERB ISR AR ST -

Gﬂlﬁ

& J\ LED &ty - PRATEEMAT Y5 R 2B Eilo = |
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(6) Lighting research and innovations in China

et N B REBUKALENY » I 4HE B R AV SR ZE - it
HE RN > EEREAVIREANT SRR FL LA R & i - A
EHEEE - EHEEEEZ (Architectural Optics Laboratory) ~ ZEERIEIHE By
% (Architectural Lighting Laboratory) ~ [ 78 0& BH H B% = (Tunnel Lighting
Laboratory) ~ fEFIEEHE Bz (Healthy Lighting Laboratory) °

s IR TR R R E B T AR E R BEEHR
= BUELHIRAAAVIRST - iE1T 7B M - BRERER - R 57 ~ i 5T
RECRORI S ~ SHELELRE BH DAY R - RSN ER S - M
177 TRAVEREIRBHEREE T TAER VST - Rilistt AR TR AR
SEER ST -

IEAPEE B R ERE It 22 B 1 3 S T s IR R T2 - I ER B
RS ~ FEMEE - B EEb i R EEE TG - RS H At IEE e

B 2 3 W 7% B 2% 51 22 58 (Chongging  communications research and Design

“11-



Institute Co., Ltd. )& 1F - I EEUEER IR E BRSO - RHURARRERE R

SRR R —3R

Chongging Yuzhong Peninsula Chongqing Jiangbei CBD Tianhu Park lighting
Dongshuimen district lighting design lighting design, photo design of Meitan county,

T EERE T SRR T B

(7) Opportunities of lighting education, research, and practice

#Hets N Ry Mr. Christopher Cuttle » Z4PHEaHY IR Ea AR >t DL
IR HEEETRA MY A TR ) H A iR B e T AV B DL R IR R T ok
ARIT 1A o FEAERMAT T K -

R oA EAEME - (E e BRI RS EE R T
th 50 4 - BEAREEANE - AL EE e S LIE 2 - FraEryiRy]
s TR R DA A a5 22 ] R 4 e B2 TR O R S 1 8 B SRR
TEYCH 34T - B BHE B A B R % B SR A N RS ] S R Ay 2
B > GISTRARR AR 15 M (R SR SRR (DA E = B A B PRIt A A [
HseERs) ~ AR N ~ PREE oy i B oM (H iy M R FR AR
(1967 CRDZZFREE 1950 FEAHYBHFEHIETHY - B EA EIFHHEIRCHE

-12-



B B AT R AN CRD) ~ LAY ZEM 6 (S 4EIRIARRES) -
DUR S eI o3 i R B B B B IR )

(8) Lighting & Photometric Laboratory

s N R M B L HIRHST A E (Queensland University of Technology) &)
#4% Tan Cowling » /M BN B L BIRHSOR 20V IR IR 72 a1 - B 92 FR
BIFE - HOBIRRA ~ SROER(LED) ~ SEERRIEEHE ~ B ~ Bephk ~
FNBCHEYINRZEE) - A\RRBIEZETE) - IR A —(E5e
HIEGEAR I E BR = - BR 7 HER AT 20 - WIRHE R GRS -

BB R IR T - I BRI A LU MIHTE T ¢ SR
M S EEET M RE R - AR B K AT (B & A an EIIRTAL) ~ HREHTE
Hil ~ NEHOERYEED ~ LR - HORATR ~ SEERAIE - BRI o i (BB

PEREELEIZY)

(9) Research Efforts in Lighting Technologies for Singapore

s N B b mE R RS B Prof. Tseng King Jet > FHFAHTIN B A
e DL AT BB U0 - bR B0 LS 435 R 4k i 55 22 B &1 (Singapore
Green Building Council > SGBO)fHREE EF) £y o SGBC HEHEIE « ZRHHsEk
EEEEE B e A P PR L T A SR AR ~ SETTEESRAE ST ~ SRt SR RREE MR
FETTP 5 GRS ~ IR RS © Wrinsz e 2005 FHHAGE HiE Sk it
(Green Mark)s056 > #BAEENEEH H—E 02000 BIUELR - £ 2013 F 5
1k B 1655 BUESIEGAHMEE - Y G IRFH ISR YA R 20% -

FEERHS RSB R I RETRER T - A ERFTE 0o Bl Ky - K SERETR
BrgEHLG ~ fUEREIRBTFT L ~ REZREELRIZIAR UL ~ EEER 0 -
RS2 RIE T — - ROTERIRIET 72 ok SRR TR o0 AV SRR JRAH R

bEEE -
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Energy Research Institute @ NTU @%"NY‘N&

UNIVERSITY

Energy Research Institute @ NTU

Enerev Research InstItutP NTU (ERI@N)

PO IRONPNSONIOCOONIRIOIOIOISNORseRORPRRRRIRRRRRRRSTS .'!l..'.....ll.....‘t)

sWind / Marine
Renewables
sEnergy Storage
»Sustainable
Building Tech
»Fuel Cells

s Energy Storage
Systems

*Embedded systems

s E-Car Technology/
Infrastructure

=Photovoltaics

=Solar Thermal

=Photocatalysis,
Photoelectrochem
conversions

(@ ® g%

T FPERH R HIRE RIS B E SRR R B A TE N S

= Green Shipping
= Green Ports

IR = R R IRV R - HR R B0y - AV SRAE

TEZEH o BN B 14T 6GW » FEBEALEEAGFERELLOILY 51% - EEEEFEEE A
HAEFERE 49% » DUHTIIIRAEFEEE ARG - 30%BE I FHAEZ25R - 11%E )
{sE FHAEEREA -

HnR AT B & 1F EAHERERR - AN A B e 2K 7 AT e 1
BEARS(Berkeley Education Alliance for Research in Singapore Limited) » FE EAR
EEIEH A(F - #1T SinBerBest 5155 (Singapore-Berkeley Building Efficiency and
Sustainability in Topics) » #E{TEESRENRENTIT - BT 2 IEat SRR
IRES: > BTS2 - AR RRa T Bl S PSR - A AR RH] ~ f5LEE ~ TEOHI ~
Fid ~ R F ST - TSR -
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SinBerBEST

SinBerBEST Vision Singapore-Berkeley Building Effciency

and Sustainability in the Tropics

A building responding to demand from occupants & processes

Energy — Indoor Environment (IE)
—)l The Building “Plant” ]——> Occupants & Processes

S ) T @ )
+ Sensing and Metrology | Control I « Polling
+ Statistical Process Control + Focus Groups
- Supply Chain Management T J' - Statistical Modeling
« WIP Control / Just-in-Time | IE Requirements | « Data Mining
« Forecasting | Schedulin I « Levels of Abstraction
. Elquitpgent Moﬁd:]ing ‘|\ l . girglation
« Plant Diagnos . N .
- . | Planning | | |IE Specifications | .
4 4 T ¢ l Vi V,
| Plant Design H IE “Design” |

B -+ MR A R RTINS R
BTN B RICFGE SR IR 7 L FENEE
B R RIS - SinBerBest ~ 47785 Z B E(GBCO) ~ g IHAA
BE TS Bk tR 0 (Center of Excellence for Semiconductor Lighting and Displays) e
IEBFZE FU O THEHRFET TR0 ~ Z=R/FSMREA ~ HOE ~ BRIRRCR ~ 78
(R ~ Bt RIS E L | mifst - 2RE = -
Proposed lighting research center of Singapore
Six Main Research Areas

S Energy

Metrics,

benchm arking,
and code
compliance

°°°°°°°° UNIVERSITY Certre of Excellence for

Singapore-Berkeley Building Efficiency Semiconductor Lighting and Displays

and Sustainabillly in the Tropics Energy Research Institute @ NTU

~/ wn SinBerBEST NANVANG [ UIAINOUS!

& = Wi L
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(10) Daylighting and green building research and policies in Malaysia

#5 A B Mohd Zin Kandar > F52RPE R Teknologi ANER R ERIRE BIFI%
s NE TR s H I % -

PR PR YRR IR AR T8I )72 (EE Initiative) F145 B 2K 75 o T 2ERETRRY
g aEEtEE (Malaysian Industrial Energy Improvement Project) ~ BEJFCREF R
{8 2 (Tax Incentives for Energy Efficiency) ~ & & & B 7 GERUEFEEE BAAE 1R
(Demand Side Management: Energy Rating and Labeling) ~ 2 & B3/ &R .00 ~
KRR A ST - BEAEYISUEETE - B2k BIPV % - DUKAERE
WA SR Rl - A7 B AR P BRI R T FT LA S EUL<100 KWh/m” > F 22
T T B Al PG B Bl R THPR B ~ AP ~ BRBHRCRIETT ~ BT -
SR S L BRI A a ffg -

R ARV R4 R S S AR GBIM(Green Building Index Malaysia) » 5F
EEPE H A FERE TR ~ ENERR A ~ AR EBUEE 2 K M ~ A E
B~ AKEIRE R ~ BT o 20 ud [FIRF 1 A BFERE IR A R
T BV - H IREVH ISR R R E A - WlE T
Mg BEREEI ARG > BNEEARE P ZHEMER - M
TIRELERF = S AP YIRS © A2 B ARPG na Sk i Y B A E R
RBIHRS EEY)A TAF = RS (WPD R AN AR - BN BHEGE T E
MAE B R AR A B B 5 H IREIR T - 2 A T AF o 1 iR (R
100Lux » FEEfFNHE 2R 10Lux - 2 FEE 71 - BUREREiny B
PaaE > HERERITEIER - AR SR R S A R T AF -

Daylight Design of the ZEO Building
Design Target : 100% daylight during daytime




U FES A H BRAYERERE I A AT

« Mean Work Plane llluminance (WPI)

6000 Ideal for paper worl [ too

= bright for computer work

= 5000

; 100.0 Acceptable for paper work /

- ideal tor computer work

g 2000 m Light On

% ' mLight Off

o

g 200.0 Too dark forpaper wotl /
1000 acceptable for computer work

. Too dark for paper worls and

cornputer work

KLumpw G Musang Temerloh Taiping P Pinang

Comparison of average mean WPl when electric lights on and off

T RSP n S R AR AR SR A F A I (WPDAYEESR - HhE L
HRIFEE HABAERIEI T - FrA 27 WP 4 -

(11) Urban lighting research and implementations in Vietnamese cities

## AR Dr. Luong Thi Ngoc Huyen - A H g Iy 22 55 g [H] 22 =]
Coninco(Consultant and Inspection Joint Stock Company of Construction
Technology and Equipment) » #z#5 N2 T S5 B ET Y > T IR EARE ARG
2 (Energy Efficient Public Lighting project » EEPL) » 1 B/ HLHBHHFERE -
A A SRR L IR A BN AR BUR T I IEAE#ES » LED fEdlii st IR R
FER » 2 RIEToN - B F B H in @k E - AR AR B R H
AT HHYERE ©
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Da Nang city

& +75 ke A LED iR S e e

(12) The status of lighting programs in Indonesia
s ARy Totok Sulistiyanto > #EfE USAID Z HlfeRiFHEIR # st
(Indonesia Clean Energy Development Project) #HHERRY » [EIF & EIJESRESE
BEHENZ — - ENER T EEHVRSRETRE AT - thisdd T ENfery
REJR T AR - ANIE - - EESMENfE S H RIS - NI H e T
TR

Tingkat Hermat

Tingkat Hemat @ a
SEVARN BANTAR BINTANG STMARIN WENAT

MODEL PQO\.‘('—‘ NODEL PRODUK [
NO.REG [ ] NO. REG

& -t EErREIR T 4IER

(13) The research and deployment of standardized LED lighting in Taiwan
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ety e FRRE TR fEr R B ek RE AT B A L L [FIE f » BRI
FIERT R — o MEfTHREE 2 IR A0 -+ /\FR » Iofy s EZERBIE LED
IRIFEENRYRICR - BLEESIE ~ SOBIREENE ~ BRI R - LED I ES -

14

+/\ S IR TR I ED LED RIS 1750

HEIFE LED HREHRHEE ARSI S BN ROl - FREPE 2K
“EE Sy Z H PR LED SOEsRaEEHY IR (B —(E B R AR B 58
) © PeE IR TR AP AR e B BRE 125 - DAEFAh LED ZEPR AR
TRHREIERAY o PREE S FEH S T P HREAE THERS - FHBURERIE 50 B
Ve oy ks PR AP B AR o REFRBUT AR - BRI s A
ZAh > RS E T e TREVERIMEREMIRE - SETiYS LED KEAaLETE

BEANMREIERETR R R TIEEIZ T LED BELAERRREL 30 &
= (L2 BRI AEEEENT 20% > B 2FER LED B2 EREE IR - #il
RIS > TR 3 e BB S R Bl I B = AG % - 584K
LED EgfE 2 FEan e Bl iy B8 IG RIBEIRTT - TREVE =ERE—(EHIE
LED B AR S AR (CNS15233) L% > FEREIR & 2 s EaTa h B —2D 5T
TEAR—HYEEES ST TEIARAS > AR ACA (RIS e 4 S A r B - FLIETE
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T8 - SHIREIAE LED BRME 2 fndieiit ~ MEFHRLMT - BLEER & & 7S
JATEFRLESEHAT -

FEHIB AT NTE TSI » FBIBEREE A M DA R A meRsiE K
WO AR ST - WIERRIMATE - Ho KREf SR T iR 158
BAT - IREIEZEEAERES > BRI EEYMETSSE TS - H - KEEHA
CRILEM OB GREEE I TR ER - SAMNEB R SRR - EiESR
B~ HIfE ~ JEEES RO EERGHSE LED M - 2T REN
P IERERR BTG TS 2 — « FERLE R T > At APEC &t SR EIIRL
S H[FREE] T AR THERE - FIRFEEHHBIRE SO - AR e
INHRS R EEEER » RAREZR TR ITEEAEO TR =R 4 - &
A AP B i ME IR TRt o [FIRSFRE R SF A MERY 2O -t a] B
LED B4 - 1T BRI R R A4S -

(14) Lighting Energy Efficiency implementation in Thailand
#45 A B Pitarn Chaichinda @ 2 ZEE 11/ E 25 HE £ (Director
Demand side Implementation Division  Electricity Generation Authority of
Thailand » E.G.AT.) » #es & 1 ZAE S 4 2= B HY 5 B M: AE IR AR i &
(Thailand Voluntary Labeling Program by EGAT) - &+ LEZ2EHY B FE1E 54K

N

AN

I B EFRE TR
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e AL E KR IR I SR 2= 5T [ (Tolerance) WY AR &L > [F]
Hey-H17. 3652 BH Il P B e P A AR Y IR > I E s > BRI E )~ SR
B S - WML RN EHEMRE S B DRI H 2
71 (B2 BT 2 EEME R EL N T SRR SCR R E E K - (Nit2 8
FERB o [LBEBHEEEL H AT Top Runner FHIFEAER A - &SR B RES
TR > LLF+HL Top Runner A7 « i a2 520 RN & T HilEakat il
FESERaRETT > [ESRMIREMER -

(15) Energy efficiency research and industry partnerships at KMUTT

5 A By Bundit Fungtammasan > & KMUTT(King Mongkut’ s University
of Technology Thonburi)bf#%EIIfZ - b i KMUTT FE sk AR RETRAH
BAIAEE - KMUTT ZRiS R—RHERRE » 7% 1960 AT > 1998 FEHE5REE %4
Fs KMUTT > 2B & e —TEHITFEREE » BKFR45E 380(World University
Ranking » 2012-2013) » S2Z2EAME—HE ART 400 HEAAHVEERE - £ EL fip
IR PHERE = - ERTEAE S 17900 » B84 5900 » E& 740 fir BT
B4 BETFTET ALY 860 A -

KMUTT 7 7k 4885 f% > 7 Green Metric World Universities 2010 FF-HE
17 » FEREIRSURAVIH LS AR R - £ 1976 FRIEI 2B % —(ERE
TREAOEHATER 2 0 1E 80 F(UEE & Bl o R R o B 17 B 22 5 AR A RE T
W22 » £ 1998 4 5% 17 JGSEE (Joint Graduate School of Energy and
Environment) © FZEHFTHEBERERR - T3¢ - iy - BIESEETHE -

TEBCRIAFT T » B ISGEE THYREIFBIERIR ECR Bln= T4 WA HE
FEEARERHGHE ~ HIE 2 2030 FAVREIRBCREEEE « AR 1
SRS - £ LFEJTHE - EEETEREHRIIHT - BRExMER
EALIE SR PSR - HA ML T ZE SR B AR S 38 DU RE IR B s HUEE - B —+
e FEBICEHIEE RG] » R LR HE BRI RER 15~20% -

FEEERERRE T > B9 JGSEE FAY BEST(Building Energy Science and
Technology) &85 ° WFEEHYE HASNE ~ IREHE HOEAIA] ~ 22585 - Rl
SEPEER AR » PIAESE LGRS - BEUARBESEERE - B 1+ —%
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< Baseline data for standard development
< Design improvement through R&D
< Innovative porous media augmented

& - =284 BEST FriffTry— SR EiEE ST - AHE RS ERE
T2 AR A 2 AT - A 2 AESEE B - FREFRE LA
I R LA AR RS iR 2 R BEAE /K B - BB R ith &g
BHREMAR - R LA E% B S E YR > At BEST fEbZEiRsT
AN EIHF 3 ABRIEIASE -

BEST 7 fih By i 5% A AR B i SR R 8RR A A - 78 2010 4 EST .28
i A SR 7 AE 35 & (Best Energy Award of Thailand) > T £ B 48 1k
www.beat2010.net - BCEEURFHE) - 37 17 BUESFSBERE - BT R
Y EEAERER M > 2R T PR 11000 ME — S LERBEIAVECR -

EE in Gas Cookers and Burners

gas burners for domestic industry
15-20% saving
(laser diagnostics, PIV, PLIF)

Seeding box
-

Camera lens

— KMUTT B 2R Al B CER S A
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Research Facilities at BEST

Solar and daylight measurement

m More than 20 sensors

v daylight illuminance

v sky luminance distribution

v solar radiation,

v Air temperature, wind speed, etc.

Experimental building

m 3 experimental buildings

m >150 sensors installed for measuring
indoor air temp, illuminance, heat
gain and cooling load, etc.

F

Energy Efficient Envelope
Iiﬁi!HIl!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII T 71

m Use of wall mass (thick wall) not
applicable for energy
conservation in buildings in

Thailand.
m For office buildings, walls with 50 Extli) NES Parca
mm interior insulation conserve insulation insulation insulation

energy in AC system at the best
cost effectiveness.

m insulated walls trap heat and

cause higher AC load.

m Installation of insulation above ceiling
cost effective for all building functions

m Inclusion of aluminium foil under roof
tiles enhances thermal performance

Insulated roof

-+ BEST/KMUTT ZEE4NEEEEAL
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Low-energy Air-conditioning
system -

Radiant ;

m Radiant cooling appropriate for
tropical climate (high temp &
humidity)?

m Max. heat extraction rate of cooling
panel ?

m Envelope heat gain to be minimized. Roof with radiant cooling
Dehumidification

m Dehumidification of ventilation air
enhances performance of radiant
cooling and applicable in the tropics.

m Ventilation air can be dehumidified by

desiccant adsorption or refrigerant
cooling.

— = BEST/KMUTT Z=:@#g8+ /481 L K IR

(16) Lighting research future vision in Thailand - KMUTT
#Hees Ak Dr. Acharawan Chutarat @ 2KE KMUTT E5Easat520t -
A e B A SRS T ER A R B DT A 95 AR » B A BRE B S8l T
TEERHA ~ ¥R H IR SRS 5 Eh i B (S RIE 1) ~ (R s
HIgHE(S RlE =+ 1) ~ SRR (S RE 7)) ~ mEcE SRR
(Landmark Building » £ R E _—+1t)

: Shading Device and
Conirol box Daylight-linked in Office

Daylight sensor




& AP0 RS IR E FEA - H B SRR A E

The measurement
points of Luminance
Meter and HDR photos

lL'omdon Plan
View 4: Corridor way to the yard

Daylight in Islamic Architecture

T EEEEETEE IROAE R G DM SR H IR

Light art and sustainability

* plastic bottles as vertical light garden made by
local students

TN ESRRE PRI - DI A
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experiments with coloured-light for festivals
LED colour-change by Philips (Thailand)

Tt BRGNS RG] - SRR

(17 Future Vision on Lighting

it N Ry 2k B 2R E 8B T2 5 & (TIEA > The Illumination Engineering
Association of Thailand)9 Kitti Sukutamatanti » FHEBH 5 = ETAY £ 57 BH R 2k
IREHHYEE K - HrpIgBAEise 2 E B S 8 - MERREE TR RN
#H BB > 2 JlE £ TR EERAY roadmap 1 > IEIAH] S % (LPD)
R RZE 2W/sq.m - Pty 58 1 IRt i e s B R G ELEE THY
BFrZER]  IABHAEARKESS - EH LED ARt aaatalEz
Rigss - [+ /\ZE =158 7 BELEERZEM -

Thai ZEB road map to 2030

i => 2012 | 2015 | 2018 | 2021 | 2024 | 2027 | 2030

seAUAMNENGY | BEC | BEC+ | HEPS | HEPS+ | LEB | LEB+ | ZEB

OTTV, W.m? 50 45 40 35 30 25 20

LPD, W.m? 14 12 10 8 6 4 2

AIC,KWRFT' | 112 | 095 0.8 0.7 0.6 0.5 0.4

Building, % 80 70 60 50 40 30 20

BEC = building energy code, HEPS = higher performance standards, LEB = low energy
building, ZEB = zero energy building

e

s|ss[  OTTV = overall thermal transfer, LPD = lighting power density, A/C = air-ddAditicHing



-/ EFEFEFEEE roadmap

= {#H] LED #YIREIEH, » BZeakat A B A i LA 2L
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22 sTimE H R4S (9/6)
TERABEARERE 1% - BT - 208 A/B/IC =41 » HW{EEH AR
{E% - PR & BT IR L2 2755 - B2 JT A R HEE T LAY B RE(Goal) ~ £
% (Mission) ~ HE JJ A (Capability) ~ JEE(Activities) ~ 13548 EE (Market Connection)
BRI RS HF (Partenship) & 7 I AR B & IFH B ERICE - B=1T—Eslwg
HETHEERIRA -
Ko —E N FRY AT IR o SRS I TR ARG T R O AR AR R A
(Next Steps)EA&SEHAT T
() A&
TP R t5282 5 & (Advisory Board)
TEZ GNP T4H (Steering Group)
SRR B 5 B {5\ &7 3K (Stakeholder meeting) % B5 &l (roadmap)
i#E#H APEC “SE&#T7 T/E4H(Working Group)
FARE P 5 57 RS (Mission Assignment)
R B S FA S — 205 [@(University Alignment)
717 ST T~ (leadership and facilitator)
8. il e EAR &S Z 7] (Charter)
(2) B4
1. 737 T{E4H(set up working groups)
2. BNTEUEIBRNELE - DIy HGE - BRE - EmEg T
3. #EfTTHEFIE(Budget Planning)
4. e EEEE o RS BT ARG - DR B S
5. EFsETHULAY KPL R H2 kA
(3) C#H
I BITERYEL - BlESOR = F6 0 3 APEC &UBBHERAGIE - Il
Ry BB R A -
FHKE R -
BN FERGRA
TEFREISFTIRTE K » R R S S B S HIAZ L0 BE
FRITE) - SeaE—E oy MR R L

e R

A
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FH LA B 4HEm V&S B LR Y - REN ARV B L B SR AT
THEEE o MRS EACRAER I — B L et e G mah i s amry ERE -
LR Workshop f&F APEC H%& » Rt UC-Davis B Michael Siminovitch & 5 .26
[ Cary Bloyd & &H AAEHH APEC & E - EIIHE R & - Cary Bloyd 3
7~ APEC FHE#HNHA —EMNHFERF > ATLLERFF > HE2F —ENHE
12 o [MAE APEC Z T Hx TIF4H L4 - APEC RYZRHE THY LI{E4H 2
1L EWG(Energy Working Group)iZ B HI4HEL > £ EWG 2 X o3 AR [E 1Y &
% 4H (Expert Group) » 41 EGEEC(Expert Group of Energy Efficiency and
Conservation) » BLJE B W R ET .0 L TARAH B2 o sV B AL AR =
b ] ge 09 15 & st | AL 2 1% - AE K S 5 4 T 5l 17 TAF /N4 (Task
Force) » fEat & MARRILZ AT » W ATFH APEC A K E BT V-5 » Pl

F Penn. State AV E R HES o

=T SRR
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= SRR

it 2K workshop =] Lt UC-Davis AT He BH A5 =000 758 i 752 58 A 5 Y 52
BTy o FHARL—EW > UC-Davis BIELHT N4 4k i 552 B & (SGBC) LA K HT A
Iy SR B 2 #0(Building and Construction Authority, BCA)EZE = &/EH T
ko RE S [E] A 08 #E B = R IR R f B R 0 o SRR AV ENTE - R
7 UC-Davis ZEHIH 5 2 Fh » K EBEAE = EIAYEERE ~ H: i B ] 5 22 A oo M
HHEPE ) HEBNEREKAS EAE -

FeEAE LED RIAK flg HAE S 7 K& 43 APEC BIZRZEEF RS » Kl E
M E - BN KM E 2 LR E R - HAllERGRE#EIMNEIES > 'R
FESEALE - FREEZEAE LED F RIFRYELERE 158 - HEERERFEF - Bk
i = R ELAES  AEZMERAT - (- EBE N HE - R TS
e FLAL B R F - AN AEFE K S8R - REIfEHES) LED 19 - LHEFSMA
B S ER > SHECEM I - 524 - FRTETE > IR APEC
BBz EEEN&E  AISHIILESRELE T > KB EEERE -
REERERHCEOT -

. FESBEEASOR > FEHEREMN TG BE S APEC g 8 T B E
AR - A HESS TR BIAEAE o b Workshop #2548 i 2~ 1% - Blgy
B REE SRR - &35 A RN - EIE ~ FEE B ARZE IR
B LED )& AH BaIEAE AR HG - SH18 R 52 SC kiR Y LED pERE A 4B (CNS
15233) 3 45 A BRI UF% » THRA G SHEE KRIHE - DR EFF & S8l
APEC HHBHES) » W F AU SR &R A EEE S T - M
Al EEBEE APEC & BARAKIREN S BRI » B2 Hh 2R B & 45 5 22 [
BIENEER » BRAEBARRBHFHZE AT LED E%Iﬁ?&@ﬂﬂ’]ﬁlﬁlﬂ?
& WILAZ+HHEEILE LED BB RE - B g FHE
Bt 2B G L2 E TS - HIRA BN IRE] LED pEI& AT
ENEE .ﬁ?iﬁjﬁ’ﬁﬁ@

2. BEINEE o DI B E T ANREL o CHAE A SR H I o B4
PR Lhﬁ%ﬁﬁé’ﬂﬁﬁbﬁ%ﬁ * B L am WA 44 TS B T 55 (5 0 Y B
FEFE - BE L EEEEAIEEE 5 IR RIUS R - 45
FE I B A AR REIE - LIPS BB BT B9 T TR -
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MmN A BT RERBAESOREIR o BUF R
Bl Bhit B E 2 -
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MifF— sYsmeEraif2(Workshop Agenda)
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- 3% ¢ #k42(Workshop Agenda)
Date : Thursday, 5 September 2013
Venue: Chatrium Hotel Riverside, Bangkok, Thailand
Time: 8:30 PM - 16:30 PM
Event: Meeting Day 1
Time Event Presenter
8:30AM  |Regstration Al
9:00 /M Weicome speech by Assoc. Prol. Dr. Bundt Fungthamasam Vice President of KMUTT
9:10 AM Intreduction and ovendew of activities of the APEC Expert Group on Energy Cr. Cary Bloyd, PNNL
Efficiency and Conservation
9:25 AM Keynole speakir 1; Entrgy-offcioncy polcios and strategies in Thaitand Or. Thawarat Sutabulre
9:45 AM Keynole speaker 2! Energy-efficant ighting implementations in Thaitand M. Pitarn Chajinda, EGAT
10::20 AM | Coffee break
Presentations (lighting opportunities and center recommendations)
10:40 AM  |Caornia Lighting Technology Center - UC Davis, USA Prof, Michagl Sminovitch
11:00 AM | Sacramento Municipat Utiity District (SMUD) - Lighting inngvations, USA M. Alan Suleiman
11:20 AM  |Lighting research and professicnal practice in China - Tongji University, China | Prof, Loux Hao
11:40 AM  |Lighting research and innovations in China - Chongging University, China Prof, Yan Yonghong
12200 AM  |Lunch break
Presentations (lighting opportunities and center recommendations)
13:30 M |Opportunities of fighting education, research, and practice - New Zealand M, Christopher Cuttie
13:50 PM  |Lighting & Photometnic Laboratory - Queensiand University of Technology, AUS |Assoc, Prol. lan Cowiing
1410 PM  |Lighting research and practice in Thaland - Chuaiongkem Universty. Thailand | Assit. Prof. Vorapet Inkarcjit
1430 PM  |Research Efforts in Lighting Technologies for Singapore - Nanyang Prof. Tseng King Jet
Technological University
1450 PM | Cofiee break
Presentations (government agencies and national lighting institutes)
15:10PM  |Dayfighting and green buiding research and policies in Malaysia Prod. Mohd Zin Kandar
15:30 PM  [Urban ighting research and implementations in Vietnamese cities - Vietnam | Dr. Luong Th Ngoc Huyen
1550 PM | The status of lighting programs in Indonesia - Indonesia M. Totok Sulistiyanto
16:10PM | The ressarch and deployment of standardzed LED Ighting in Taiwan Mr Bor and Dr. Jeng
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Date :

Friday, 6 September 2013

Venue: Chatrium Hotel Riverside, Bangkok, Thailand
Time: 8:30 PM - 16:30 PM

Event: Meeting Day 2 and farewell dinner

Time Event Presenter
8:30AM  |Registration A

9:00 AM Energy efficient lighting and green bulding design in Thalland and ASEAN - The |President of ASA

association of Samese Architect under the Royal Patronage (ASA)
9:20 AM Prasentation of energy eflicency research and industry partnerships at KMUTT | Vice President of KMUTT
940 AM Lighting research and Riture vision at KMUTT Or. C. Chuntamara
10:00 AM  |Ovenview of the workshop and roundtable discussions Dr. Acharawan Chutarat
10:20 AM | Coffes break
Input from government and lighting industry on lighting research

10:40 AM | Needs from professicnals- The llumnating Engingering Association of Thalland | Mr. Kitti S.

11:00 AM | Needs from industey- Representatives from ighting incdustry in the region (TBC)

11:20 AM  |input from Key stakehoiders: government representatives and wtiities (TEC)

12:00AM  |Lunch break

Development of Roadmap: moderated by (TBC)

13:30 PM Input and discussions by key stakeholders: professionals and researchars Al

14:30 PM  |initial strategies on the development of lighting design/research centers Al

14:50 PM | Coffee break

Roundtable discussions: moderated by (TBC)

15:10PM  |Adusted strategies on the development of lighting design/research centers A

16:00 PM  |Roadmap and recommendations toward the goals AX

16:15PM  [Workshop cutcomes and surmmary Dr. C. Chuntamara
16:30 PM  |Closing

Farewell Dinner (hosted by KMUTT)
18:00 PM  |Meeting at Chatrium Pier and depart for Supatra River House Restaurant Al
21:00 PM | Depan from Supatra River House Restaurant back to Chatrdum Al
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‘lanavatioig anuﬁ"‘in ; o
LED Lighting
The Research, Deployment and Standardization in Taiwan

September 2013

Shiaw-Jiun Bor, and Ming-shan Jang?

1.Bursau ofEnargy, Chinass Taipsi
2.Green Enargy & Environmeant ResearchLabomtories TTRL msjens@itri. ors.tw

Topics

e LED lighting promotion policies in Taiwan
e LEDstreet lighting demonstration in Taiwan

e The world’s first National Standard for LED street
lighting CNS15233

* Surveyonthe failure causes and public
acceptance of LED street lighting

e LED lightingresearchinITRI

¢ Conclusion

-36-



LED lighting promotion policies

e “Energy Label”program

e Government-backed voluntary labeling system to recognize
higher energy efficiency products @

e
www.energylabel.org.tw/index_en.asp é

* Evaluated 43 product categories & 7332 products
(including LED streetlights and LED lamps)

e Subsidy of ESPC Project
(Energy Saving Performance Contract)
* Using energy savings to pay for the work
e Up to USD 500k subsidy for each case

* GreenAct

e Atleast 6% of the public construction budget must be green
content

LED street lighting promotion in Taiwan

* BOE of MOEA as the major sponsor behind all demonstration projects

* 2006:Beganreplacing mercuryvapor lamps with LED street lamps

* 2008-2011 expanding to more than 45 counties/cities with more than 20,000
LED lamps installed

* 2012:Large scale demonstration and installations, roughly 300,000 lamps,
accounting for 20% of all the street lamps in the country

wiotunat | werei ' LoD J
i O nchutsinl «LED fighting included in the Green Act for Public

| S Construction [min. 6% of the construction budget

2010 2011 2012 2013
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On-going demonstration projects in Taiwan

Latest Demo Projects based on the domestic demand expansion

Joint procurementand installation of lighting equipment by city or county
governmentwith lower cost underthe ESPC business mode

DRt Bame Execution Subiect Streetlightsto | Budget amount and
) period ) be replaced source

Extended LED street TWD 2 billion from central

ﬁm nsﬂahn ad 2012 ,ﬂn&iumd, zmm
enerzy saving proi 2 B spe&hxndisum
: TWD 180 milfion fmﬂ
l.ﬂ) Met Um 2012 ﬁemmﬂ 21,000 ,&levgrl MR S
- enche - 'mmmm :
ctvpmied - : and Chiayi City o I,“,w“w S

> A total of 284,000 LED street lights will be installed in2012-2014

7> Increase energy saving up to 1.87 hundred million kWh/year and reduce 112,000 ton/year CO,
emission

Sample Projects in Taiwan

2009~ 2011: Atotal of 16 suppliers participated in the 87 LED street
lighting demonstration programs
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Sample Projects around the world using
Taiwan’s LED street lighting products

LosAngeles, USA

Before 7 After

(Mercury Vapor Lamp) (LED street Lamp)

[Photo provided by ChaiYi City Government)
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Establishing LED street lighting Standards

* CNS 15233 —the world’s first LED street light national standard
was announced on 12/04/08 and revised on 07/27/12

*» Surge protection: LED street lights shall feature surge protection
compliant with CNS 14676-5 level 4

* Lumen maintenance rate: Greater than 92% after 3,000 hours lighting
(excluding the 1,000 hours of aging lighting)

* 2011 added 12 new standards covering from LED chip,
components, to light modules, luminaires and system; this
brings to total 22 national standards in Taiwan

* Harmonized with IEC International standards for LED street
light safety standards

Standardized Electrical Interface

* Reduce maintenance issue of dealing with incompatibility thru
establishing standard brand-neutral interface specification

* To ensure electrical interface forward compatibility

&3 MEAHETOW-100W Z LED S 2 ERAAE NN

T3 \ 1.
[ TI1y | —
| Raed Voge | dacaalid. o
ncas
M- | Rated Frequency. ‘ S
Inges. "" ;:w 0.92 @ 220Va¢ a1 70% load & full load
A ‘ T S G T
 Bfficiescys l e @ 220Vac mt full load
MINETA - o
Cumest Rating ekt
TEL s -
Volnge Rating %140V
L 3 ) e -
| TReEmER ey
O | Line Reguion. Sl bicista
‘71}-‘1‘ | & % D0Vae
L e ekt \ 20% @ 220Vt ull load
THA
Dimmmabie. Options}
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Impact of LED Street Light Standard

* Abigimprovement of the quality of LED street lamp products
from various companies due to the new standards and
verification process

fied electrical interfaces to s
e maintenance difficulty

r performance/cost ratio lez
5 yrs payback time (based on
wan's electricity price) i

Earlier demonstration

of LED street lamps,

8000 sets
: Failure rat'e 5.16%

LED stregtiight \
demonstiation, Failure rate 2.54%
7000 stts \

I<<1%

Failure rate 6.4%

2008 2009 2011 2012

LED Street Light Failure Causes Analysis

* The failure rate of LED street light over one year period was 5.16% in
2009 according to field statistic in Taiwan; but if including electrical
factors such as leaking circuit breakersand power line problems then
it would increase to 7.44%

* Lampdamages (36.68%) were the most frequent causes of failure
(including some lamps with built-in power supply)

e LED street lamps have a higher failure rate in summer thunderstorm
season caused by poor ingress protection (IP) designs

« |t has been observed that power supply failure were the major cause
of LED street light failure

Cause of Failure
S power line,
leakage circuit 5.03% LED lamp,
breaker, 25.63% 36.68%
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Public Acceptance Survey Result

* Public S;lwey was conducted in Nov., 2011 to around 623
people for their opinions on LED lighting

* 73% participants noticed the lamp replacement

* More than 80% participants preferred the LED lampsthan
the conventional ones

Relat Y Much prefer

Improve
prefer the
the original Lndscape Others
rriag A -
. 3.2%
About the
same s

10.2%

Relatively
prefer the LED,
lamps

30.3% 0 Color of light

LED Street Lights Testing in ITRI

* Totally 32 LED lamps from 16 brands (companies) join this project

* AIILED lamps installed in parking lot

* Continued for 8,200 hrs (more than 2 years)

* Tested items: Lumen Maintenance, Input Power, Luminous
Efficiency and Color Temperature variation
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LED Street Lights testing in ITRI

* Lumen maintenance ratesof all LED lamps are

between-9.7% ~9.0% Lumen maintenance rate
» Excluding impact of dirt and dust adhered to (LMR)
some lighting equipment, the LED street lights
: LMR 90%~98% y
present good lumen maintenance rate i LMR 98%~100%
* Impact of dirt and dust on street lights in . 31.25%

traffic environment are significant. When
designing road lighting system, impact of the
luminaire dirt depreciation (LDD) effect LMR > 100%
should be considered 31.25%

Testing of LED Street Lights
| tem  finputpower | SRE0E | e [uaite
0.28% -1.57T% -107.5K -2.01%
4.40% 41.50% 850K -9.70%

LED integrated Light Engine

* “integrated Light Engine, iLE”
¢ Using ICtechnology for driving light engine
* Improve energy efficiency, cost and intelligence of the system
* [ntegrating unigue optical package, advanced thermal management technology and
high efficacy LED chip together withintelligent driver IC
* The LED iLE will follow the specifications announced by light engine
standard organizations, such as ZHAGA, to ensure compatibility with
others.

::&t::ﬁ:” WY

L SR

ABESRRIC R3S &=
== B2EIE
45 € R m R 38 2
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ITRILED iLE

* First prototype L] =
e Driver IC and LED chip on board ?: ¥
(COB) LED COB @\
v’ 3W,290Im s =
v Electrical efficiency: 93.6% Heat sink Setice sesn
v’ 12-36Vinput s
v" 4 power mode
¢ Heatdistribute substrate
v" Al and graphite compound iLE prototype assembly Changesble

material
v’ Kxy =550 W/m=*K
* Changeable beam angle
v' 60— 120 degree
* Total efficacy 86.9 Im/W

* MR 16 application

Human factor researchin lighting

* Just-Perceivable Chromaticity Difference
(JPCD) between Two Adjacent Luminaires

¢ Tofind JPCD in a office panel lighting
scenario

¢ Using double staircase method

¢ Tofind the Just-Acceptable Chromaticity
Difference (JPCD) at the sametime

* JPCD=100Kin CCT ‘
* JACD=250KinCCT =i

* Optimize the CCT resolution of a self-
control lighting system accordingly
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Human factor lighting application

* Niche Market
e Ex:Hospital application
v Elderly-care facility
v" Hemodialysis center
v" Patient room
v" Nurse station
* Verifying with experiment
* Perceptibility and acceptability

v" Psychological questionnaire

* Quantization and modeling

v" Shorten time-to-market of
lighting application

Human factor lighting application

Sun light simulation

* The color temperature of the sun »  Human Factors
changes through the day The feeling for lighting could be
TimeofDay | Color Temperature. controlled by color and intensity tuning
Early morning | 2000-4000K o
Midday 5500K v
Afternoon 2000-4000K
St 2000-2500K *  Muggy Comfortable
Driving circuit

Control systems

d e Chil

o LS e .
Cokor Tempensturs (Kehvrn)

Ret: Kmithot ALA. (1347), Tubder Lominescance Lanps for

General Blumingion. Prlps Technical Redaw, SES5S
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Conclusion

Taiwan has established a strong LED lighting industryand a robust
supply chain with many companies already worked on foreign
projects
Taiwan government (BOE of MOEA) sponsored major programs to
promote large scale deployment of LED street lightin cities.

* standardsand certification scheme played an important role in

improving LED streetlighting

* LED streetlights showed better properties than traditional ones

The newilLE technology will enhance the competitiveness of LED

industry thru better light engine efficiency, lower costand
intelligence of the system

We would be glad to assist APEC countries’ energy saving projects
and build eco-friendly cities

Thank you for your attention !

msjeng@itri.org.tw
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