i o = I'd = [-Y] Y] =
%8’)3’1011«!‘“1‘!13 ﬂ'lil]‘ixllll.lﬂ'l‘iﬂ‘i%ﬂUﬂWENQ']U'Iﬂﬂal%’l.ﬂﬂuﬂﬂ'liﬁaﬁllmﬂ

auysel lumagaamnssuveslny

Aidou wwlnsas fJuses
=y = A
GRLAEL'Y ArInssuATeena
Tmsdnw 2547
uUNfingo

v
Tudl 2545 lszmetlnelinnudeams ldwasnudugameomiiu 52,979 ktoe
TagmvunsughonanhiinnudesmsldwasnugaSosmudwoie anmsuuds
(37.1%) MNYRAINNITY (35.8%) ua:mﬂﬁmatjmﬁ'u (14.9%) at19lshiauny
- ] al al =4 t c!' ] d. V- | 9}
dangundssuvoalszma Ingdinadisgaft 1.4 AADATUA NN ALABUNT 1%
wasnulumngaamnssuegilssier 13 kgoe/1000  Baht  uaz lilins
¥ 1 3 )
slasundasnmineaonsae 10 Tidwwn  wsizazuie Iawisondstuld
5 Y & [T Y o

MARAAIMNTTUYDL INenITezAIdans Tuiseallszaniammsldwdeau

=2 9 Yo ' = Y w o o
duinmegaamnssuves Ingez lasumsaaasyldoysnndeau A
Y ey ' Y w o a g Y yo,: aed =X t
Wizliygamsduasumseyinuwasy Alnateaulsdwal 2536 uangali

=1 I - al 9 - M o ] o o @ o w
unangunlangdauss Neztududnnuduislumseyinundanu laes ey

Y | ' ' o o 1
MAgaamnssuYetingld Fssnudiulvgszuinnnaduseveslnganisaie
] v ] »
Huselasemsfi li' @ dnmswiduiusiunsulReunlaimassyghs  daly
td

Iendwusieniuaue  mymszdmsldndaulunngeamassuvesng
Tua4d) 2530-2545 luszamasugiaunan Taelduuusiasany 2 uaz 3 dauls
o A4 =0 ¢ 5 LY A P | Joa
faguuiugvedimsameuuvanysal Fuzaunsalffhunsesdielumsiia
mslszndandeuvesnngaamnssuinunld Tasuuudiaesszsznoudae
HansENUIANTs ldwdsnuderdasaainias HansznuvIn Insaadiang
ATHFNIVOIGATIMNIIY  UASHANTENUNANMIRTYAY TamaasygNanlinase

msldndeanunsemsdssuiandeanu Tudugatoszuanawansinsier

)



=t PN ] ar d..d ] ar o) 9
WSsueusninavodusazaulsninansenuneNsUssHIANATITU Taely
o = 1 =1 1 F=%
LUV 180N RATIZHANNDOU 112 wanaaslimiun  Tasanuasaudn
magaanssuve Inoldndsaulidsendata 1,401.95 ktoe FauTlumigiivihln
anutanguwasululszme Inelinig mmqmﬁmﬂssnmswﬁmi‘lummﬁﬁ
Jamlumsoydmindaniuia 1,573.62 kioe lusmzharwunilsansuazarnins
noad e Fandsendandaau 171.68 ktoe  A1UIPATIMATSUMSHEMISZNBUAIL 9

] Y 'd d' ' d'd ar as
gwes MR wimeimndeshulymlumsdsyvdanainu  wa
dsingn 6 awgaamnssunskaagesiiiilymlumseySniwdenuis
¥
3,581.88 ktoe 1ALN e19160YNTZATY 148.24 kioe a1vIgoe lanzuyagIu 293 81
ktoe 1vI0a80U (Swun'1u14) 468.47 ktoe v doenandmal lans 662.35 ktoe
¥ 1
F1u100tnl) 916.08 ktoe UazaA1UI0E 1ane 1092.93 kioe  aatiuu Tevrsiostiy
wioeauaziluuinsmslunmsduaSunmsdsendandanu whsudun 6 a1
= ' .:f ‘T_] .:;é ] ] a’ s P L] ] w
mskandostl Elumgenms lidszudandinuiigelumudose lans (1u Tag
Apad A1) ImIIRavBIMSHAIAIARFIIUNT WG tug s ugRaey
na1nMsARs1EHaNUeau I lumssendandsnuii s un msanmsls
ar w & o @ 8 o ] 1Y) o ¥
wasunIemseyInnas  sxlivisdigrenisiszudandsnunnniims
a P o ' a g ™
wouunaasusas ey Ayt wenvniimsaams ldwdiau
wazmsaamsilasuutaslassadusasugias azansoi limisUsenda
[ a g 3
wavnulumagammnssuniu 1
ar n’: = c!y 3
antuensaaglomsanuillan
(M Tuvwnl 25302545  mngeamnssuues nelidsendandaauda
1,401.95 ktoe usimngaamnssuved Inssslimsauaiuldoysndwdsy aw
LY Qren 1 o= L - P 9/ & F- | o w o
wiznygimsduasumssydnmindenu Hegldihunsedielumstiuna
¥ a ar o g ow '
uanuduialumsilszndandsnulunngaamnssuvesIne ndeliamnsadiu

TRed1Fanu unumsoysniwasrmiid g ldamnsadhnuldeseiinand

1

4



@) mgamunssumsnamiuamdnlunagaamassunitilamlums
W
Uszrdandany  TagmmizaIvImMsgadIvnITuNansos 6 a1an  MIszRgii

=t o

uwumsmg%”nﬁwﬁwm%zé‘l’m“Lﬁ’mmﬁﬁmﬂﬁmnﬁm?uﬁw11“: s udui
wdesdnunlussaziden tiemseenuToweuazaasmamivayuiimauzay

(3) nnmsansed lngsunaeihiomansugis  Taelfiimsaaisiuy
avysaiuaadliiiui  anwdiSrlumseySmindanulumagamunssuen

oy 1 ar o ¥ 9 3 4
315\11“‘“”11‘11”1{'“ﬂ']'ﬂJﬂQ.liJﬂi"Usluizﬂ’lﬂJﬁﬂ'lﬂLlazﬂ1ﬂﬂ11ﬂ£%11ﬂﬂﬂ]‘lﬂ

&)



Thesis Title The Evaluation of Energy Saving in Thai Industry Using

Complete Decomposition Technique

Author Mr.Kraisorn Punyong
Major Program Mechanical Engineering
Academic Year 2004

Abstract

In 2002 the final energy consumption in Thailand was 52,979 ktoe. The major
consumers are transportation (37.1%), industry (35.8%) and residential (14.9%). The
energy intensity in industry is about 13 kgoe/1000 Baht and did not change
significantly in the last decade. At present, the energy elasticity in Thailand is as high
as 14. In order to be competitive, Thai industry deserves energy efficiency
management. Although, the Energy Conservation Promotion Act has been
implemented since 1993, there is no solid evidence of the success of energy saving in
Thai industry yet. Most of evaluation reports are project based. This thesis presents the
analysis of energy saving in the industry during 1987-2002 at macro-economics level
by 2 and 3 dimensional models based on complete decomposition method. It is a
useful technique to give the broad view of the economics-related results of the
implementation of energy conservation measures. The model includes the effect of
energy intensity, the effect of the change in economic structure and the effect of
economics growth on energy consumption/saving. Finally, a comparison of the effects
from each parameter was presented based on the sensittvity analysis. The results show
that, in fact, Thai industry failed to save energy by 1401.95 ktoe. This is the source of
the high energy elasticity in Thailand. The manufacturing sector was identified as a
problematic sector, which had an energy over-consumption of 1,573.62 ktoe while the

mining and construction sectors saved energy by 171.68 ktoe. The manufacturing
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sector comprises of 9 sub-sectors. Detailed analysis revealed that 6 sub-sectors were
not saving energy. The over-consumption was 3581.88 ktoe, which are from pulp and
paper 148.24, basic metal 293.81, others (unclassified) 468.47, fabricated-metal
662.35, chemical 916.08 and non-metallic 1092.93 ktoe. These 6 sub-sectors need
careful policy implementation to encourage energy conservation measures. It is
believed that the high contribution from the non-metallic sub-sector is a result of real
estate development during the economic boom. The sensitivity analysis indicates that
the reduction in energy consumption (energy conservation) is more important than the
attempt to increase sectoral gross domestic products. Furthermore, the reduction in
energy use and the decrease of change of economic structure in industry will
eventually increase the energy saving in Thai industry.

It can be concluded from this study that,

(1) Thai industry has an energy over-consumption by 1401.95 ktoe during 1987-
2002. Although having the Energy Conservation Promotion Act and Energy
Conservation Fund as the tools, the success of energy saving in Thai industry was not
yet visualized. The energy conservation plan did not function as was expected.

(2) The manufacturing sector is the major player in Thai industry. Emphasis of
energy conservation plan should be placed on this sector. Detailed study 1s needed for
proper policy recommendation and measures implementation.

(3) The analysis incorporating economic factors by decomposition method reveals
that the success of energy saving in Thai industry reported previously lacked of

macroeconomic analysis and might lead to misunderstanding.
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