a o d
51mmaﬂﬂwuauysm

Tymmanatiasazumanenisdanisunulumsiunlassa E10 naunwnsduuudy o1 uaz
utﬂmaea E20, E22 NAUNUIN WU U 95 uazurﬂcuaea 95
Technical and Planning Development Aspects in Using Gasohol E10 to Replace Gasoline 91 and

Gasohol E20, E22 to Replace Gasoline 95 and Gasohol 95

maldlnsans

M3Idemaleuelunisldunlysea E10 unuwudy o1 nazunlxssoa E20, E22

UNUIVUTY 95 tazunlvaea 95

Tag

a v =~ F'4 =)
N‘H]’JYISI'lﬁtl!‘ﬂﬂi‘lﬂﬁﬂﬂﬁ%%ﬂﬂmﬂ”Iﬁ‘mgﬁ

s Y a I~ d
muﬂmmn s HA.AT.QIITIN NEINTITIN
Y1 a o P a I~ Aaa d
WIINIVE A NUUNY TN !ﬂﬂiﬂﬂﬁiiﬁu
A o
I 11413}
a ¢
as.laz CERL G
a a d Y
B.5UAUNT UHAIaIN
a a - =
H.a.905aM YA

1a5unuganyumsIseamndinauasenssumsiIsounina

[

N.fA. 2553



|

[ v Qv ' a
nkc | ﬁ’luﬂ\ﬂuﬂm&’ﬂ‘ii?Jﬂﬁ’J‘l’llemﬂ‘lﬂﬂ

NeNUMISeativanysel

TN NHAULNTTUM TITBUHIIA

- T Y av
aIUN 1 51ﬂﬁ$!ﬂﬁﬂlﬂﬂ'Jﬂ‘lliﬂ‘i»iﬂ'l‘ﬂi)ﬂ

Felnsamsdie mwlne)  dgmmamaiiauazuuameamssamsumulumsiiun lssea
E10 wmmuﬁwﬁumu«%u 91 LLﬁSLLﬂT“ﬁﬁfJﬂ E20, E22 naunu
ﬁwﬁumu«?u 95 ngltﬂi“l{ﬁﬂﬂ 95
(mmé’anqm Technical and Planning Development Aspects in Using Gasohol E10 to
.

Replace Gasoline 91 and Gasohol E20, E22 to Replace Gasoline 95 and
Gasohol 95

.

YouwuanAte  (wlne)  m3seFeu Tevnelumsldun Treea E10 unuwudy o1
wozun Tygon E20, E22 unuiudy 95 uazunlsaea 95
(mm‘é’enqy) Policy Research on Gasohol E10 to Replace Gasoline 91 and

Gasohol E20, E22 to Replace Gasoline 95 and Gasohol 95

1a5unuganyumsidnlszdl 2553 DIUIUIEH 606,000.- 1N

STEZANIINGTINY 12 1AoU AWA WOBNIAN 2553 T NOUNIAY 2554



whsnuazdiuium A denSeumhsnuidiauazavraneaTnsfw

LY 9

wanthlasenms
A
¥o-UANA
HUIUNTING

(MUBUNDN)

Rty
¥o-uwdna
MBUNdIng

(Mirsumiayu)

Rim3de
¥o-umena
wUEUNTINA

.

A
¥o-uwana

WU IUNTING

HALA3. 332350 1RDSHEITRN
NUITUIVYILUUANUS DUFT T
eIy una Tu Tadgunam
[ A ' w
AUZNAIUTUNATOULAZ TTg
a Y -~ 9y =
wIngauma TuTagwszveundisuljs

Tnsdiwi/ Insans. 0-2470-8663
E-mail : jirawan.tia@kmutt.ac.th

~ a o aaa 4
A.A3. NUINUIA NBTARS 1591
= ) A =
NMAIFIAINTTUAIVINA AULIAINTTUFARNS
UINaEee Iny

TnIfnN. 053-944145 TS5 053-944145
E-mail : tanong@dome.eng.cmu.ac.th

3ft. N30 1Ay

me3ma TuTaBmsdnmndenu angndnudunadoy
wagIere

wmIneaema Tu Tagwsg seoundrsus

TnsAWA. 0-2470-8632

E-mail : warunee.tia@kmutt.ac.th ’

a a o
A3. oy W@osgaus
MisITesz U udtinn
eI una Tu Tadgumnnin

[ 4 Yy [

AUTHAINUTAdONA TTTg

L) -2 ~ =
wrImendema Tulagwswoundisulfs
InsAwit 0-2470-8695 o 512, In3as. 0-2470-8663

E-mail : piva.sia@kmutt.ac.th




o

Hiwave
A
¥o-uwana
 MUleIundena

(Misnumivayu)

Auszaulnsams
4
¥o-uana

HUBUNTINa

DWTHBUAUNT uasa g

o) =Y A =
AAIFIAINTTUATOINA AULIAINTIUA RS Lazma TuTad
UINIeAaYINT swanses s Tanauusund

Tnsfnyt / Insens. 034-2193646
E-mail : thibodin@su.ac.th

UNAMNTANT 195 0qAlka DY
MiINUIsEsTIUAU oUFTINA
eI una Tu Tadgunnm
o 2 9 o
AUZNANUTUNATOULAZ TE
a o =) =3
wnInenema Tulagnszveundisuljs

TnsANY 0-2470-8695-99 Ao 515, IS5 0-2470-8663
E-mail : chitlada.cha@su.ac.th

.



naanssulszma

@

auzdIdelasveveugudninnuauznssuMsINouiand (x)  #lduganyumsive

o Y o o a g/ dy a ¢ o £

Yszdilsudszuim 2553 dmfunisduiinaunssil vazyeveunw f.as.U5a1 Tyadaiaa,
= 4 o ~ @ o

AATANNA TanusUgNT, sA.A5.nd A f3sen, gaue Yy iand, guiais wudslyana,

HO. gL duway uazgaIgnIng Jua Aenjanaivayuuazlidoiruonuzive 1Hauisels ey

3
anuduTedaea



i@

 UANUANENITUMIIUNITIA

L

4!

l

d w 1
uvunesuunaaee

THNNHAULNTINMTIVBUHIIA

v oA T av
aIUN 1 i'lt!i\a‘!!i)ﬂﬂ!ﬂﬂ'mlliﬂi\iﬂ”l‘i'mﬂ

Yolnsamise @ulng)  dymmamatiauezuuamemssanmsusulumstun lsgea
E10 naumaishuwudu o1 uazun Tveen E20, E22 NALNU
S os uazunTwaen os
(mmé’anqy) Technical and Planning Development Aspects in Using Gasohol E10 to
y

Replace Gasoline 91 and Gasohol E20, E22 to Replace Gasoline 95 and
Gasohol 95

.

vouwwandde  (mwie)  misseSeuTernelums 19un Treen E10 unumudu o1
wozun lygon E20, E22 unuudu 95 uazun lsaea 95
(mmé’anqy) Policy Research on Gasohol E10 to Replace Gasoline 91 and

Gasohol E20, E22 to Replace Gasoline 95 and Gasohol 95

185unueanyumsidelszditl 2553 FIUIUITU 606,000.- 1N

JEEZININGTIY 12 iAou AWA WOUNIAN 2553 D9 NOBAINY 2554



whsnuuazdsiiium I dendeumbenuiidiiauaznwsnainsdin

LY 9
wantlaseams
A
¥o-UWANA
HUTUNTING

(MUIBIUNDN)

eI TR RML Y
4
¥o-uaAnD
MUIBUNTINA

(Mirgnuaiuayu)

' -3

Bl
A

e

¥o-uwana

’ A o
HUWIUNTING

.

Y a o
K330y
A
F¥o-umaAND

HUIBIUNTINA

HALAS. 932330 1ADIGITI
WUITUIVYTLUUANUSDUTITA
eI una Tu Tadgunnin
[ 4 & [
ANTNAINUTIIAdoNIDE TTg
a Y ~ 9 =~
wIneauma Tu Tagnwszseundisuljs

Tnsdnei/ Insens. 0-2470-8663
E-mail : jirawan.tia@kmutt.ac.th

~ a o aan 4
A.A3. NUINUIA NBTARAS 1591
3 4 -
NAIMIAINT TUATDING AMLIFINTTUAEAT
UIneaaes vy

TnsAWY. 053-944145 Tn505 053-944145
E-mail : tanong@dome.eng.cmu.ac.th

A A
A N30 RY
e23nA 11 TainNIINNINAINU AN I
danadouuay g
= o - =
v Imeaema TuTagwsz voundisuajs
TnsAny. 0-2470-8632

E-mail : warunee.tia@kmutt.ac.th ”

a3. Tog @oagaus
NUBIUIETEUUANNS D UTIA
e na Tu Tadgunnwn
A )

AMZNASUTUAdOULAZ Tag

a [ = ¥ a
wmIneaoma Tu lagnse soundisuajs
Tnsfnyl 0-2470-8695 Ao 512, Tnsans. 0-2470-8663

E-mail : piya.sia@kmutt.ac.th




9y av
W38
4
Yo-uwana

HUUNTINA

(Misnumiveayw)

Auszeulnsams
A
¥o-UIWANa
NUBUNTINA

\

PINTHBUAUNS ava g

MATTIINTSUIATOINA AR IAINTSUMTASLAS
wa lulad

WMIMEneAalng Imswense e s auusuns

Tnssyt / Insens. 034-2193646
E-mail : thibodin@su.ac.th

UNAIIATANT 1WIYQAUADYS
NUBUITS VAN DUTSIe
a3 na TuTatgunam
- A Y
AugnasnUdundoutas g
a o LSS ¥ =
un1menoma lulagwsseundisuss

TNsfn 0-2470-8695-99 ¢io 515, Tns815 0-2470-8663
E-mail : chitlada.cha@su.ac.th



UNAALD

¥

I~ J a a X A a A o [ o w
mmuamﬂuwmwawuﬂﬁumwam"lﬁ'mﬂwmwamamsmym LA DU N INTUN DUV

a 2 [ ' Y a @
mumu"lﬁ’muanmn%zmmsn“l‘fs'wmmums MTBE ‘lumsﬂ;umaanmummmuumumuuﬁ": 4N

gw =

a ) X ﬂ o & Y 1 A Y R o q¥
'CT’liJ'ﬁﬂfoﬂﬂ\ﬂUlUu“lfu‘lﬁM']ﬂ"\lul UNTNAUNUAIUUDUDIU NulUu‘]ﬂu‘lﬂ'ﬂU'\\iﬂﬂﬂﬂ’JU "lNT’I']‘I'W‘Hﬁ'IU

L] o g % = L 1 ) U
Uszmalulandaasums IFiomusanauaslininfuuudunsasdiuaisg sumunnumingauias
v
suduvestsemeniug

-

[

gl { L] = g @ =
dmsvlsznalnoniuiy 1dtiuTemenszduasuldimsnaueniueaasluiniuugy 95
3’; =) 5 4 9 [ (] & 5’ @ a -

uaz 91 Al 2535 udrlaolussosduldanauludadiu 10 % Fainiuwudu 95 Anauenivea
o A& =) U 9Yaos w v =S o y%’ @ a

U 10% (F50n71 E10 95) Td5umseansvesisnauiiIdiniuwudy 95 unvezvielainaaia
A ' o 1% ny/ Y Yo Y > 4' v @ = k4 a [
oelne uadmsv E10 91 Hunduldsumseensy lamiaas o Yopiudanaiims 19 wudu 91 oy

2 Y] ~ v & Soy m ve ' Ao a
UINDY 66% l!azﬁl‘b’ E10 91 IN83 34% 1MUY %iﬂi’gﬂ1um"luvlﬂi‘umiLLfﬂ‘llE)UNlﬂUS:U‘U HUDNVINUYIY

. ]

o A o da ° ' Y 1 2 ' a A
dadrunaududnnimsdimielulszmalne 18un 20 war B85 Feludruwaufivarnvaroii
o ¥ A =2 2 a a X A o v P
Tiludesimsdnndwansgnunszifaduiieuinasmssessuun Tssoaludadiuiivmzay
¥ ¥
dmfums 19 ludszna’lng Meiisg1dimsdmuagnsmansdundsay msfionusanauiiy
J = = Q/ a’l L4 W d'
unlxaonaisun 2.96 dudns/iu 1l wa2ssa Tleude 9.0 Srudas/u Wil w2565 Waihilesoiidoa
Milsda1dun Jedeingdu desemamaiia mansenuninmsld aoeasuanasmssesumae
nandmia hnnlsamea hinas19sasdunauivainnaionuly msizezildinanny
o Q 9 ) a0 Y o o Yy a U
duaududld woz lidluraddemswannvosgaamnssunusudvelszma oo s anims
A L% ' :; d‘ ' é a = 3 %’ LY a é nci
wiaensaNdIunduimgiganoy Fmnmsdsziivdiunums Iiniuuudusegnlsana
= LY i A' z o z’ ' Q 1 {
20 drdas huleginuazezaeoiiuduily Yszunu 32 Sudnsludl 2565 unuiisasidrunaniily
v
LY ) ﬁl = ' L% é L
1eMUDA 85% (E8S) WulummzmsizazdesldSinanemueadeiuas 27 dudasaou Fezdana
4 ' o t’:’l ' ¥ = U
nsznuaoms 1¥inganludubuqediagunse suiusshinsduasuliims 19un Tvsoa E8s udidivs
v » ¥
ga3taed nazdedSina enueainuwulii 0.0 Sudasdeiuniu Usemazausodaaums 19
= va v3 o a 2', 7 :4 o Y =3 =2
unlasoa ESS lAifiealuiiu 20% veams IHiniumuduianuaminiu vensimiud1dinmsanuas
a a {a & Y a & v ' a
Usumuany Acetaldehyde MtnA¥URINMISHENOMUDA linuLuGy Fawudieziinislaesuaiiy
3 d‘l 3 t:; Y v 5 a a g ' E a Y
avniiBnTueNIUEANINYULAZ oA IdIUNTY E8S Wunanuwiatiorngeniims 1uudu1dd
V9w Yo R A 3 vy v a Aa nd'a&wdl 1 a
10 -20 M AviupazdIvsRlanuudelSnaingauntinazuaisiinasu S5 linsdudsy

mslunlwaon E85 Tuilszme



21

' v v
TuiueaReINUNUINOATITIURTUN E10 E20 1az E22 U a2015uaienueai 9.0 d1u

a ' W [ (Y a a ' @ o v X
amm)mmmmsmsumwmammaamﬂ%’mumu"lﬁ'ﬁa 90 45 uaz 40.5 ﬁ’mamwmumnmﬂu B3

¥
a o W

oawanomsvereai lueuina ldeded datiudelannsandaumamenezaaasymsldunlssoa E10

2
E20 uag E22 Tiunau

o

[ ] Y o 9 o d' o o/ g LY U g
nnladedng auzditldnanseunawesmsiSunlsudmiminiugasiagdail
® [UUFU 95 AIssNanMs 1% 1Y) 2555 uaz lusuludees e il 2557

a 2 A 1o
® (UUFU 91 lillﬂ’]'iﬁﬂ!i\ﬁ{aﬂﬂ'ﬁtl‘l’ﬁj 2555 llazlsnaﬂﬂ'ﬁi‘ﬁ’aqfﬂ 2556 mebllﬁmﬂuﬁ’m

MUl 2559

e unlwaoa E20, E22 (5umMsssn 1dums 9aauatl 2555 Suiivaniiusnmst 2556 ua

. veasuynaniil 2562

. Qo ra T a Q‘ ~
® unlwgoan ESS mﬂﬂmﬂ‘]’s‘lumu 5% Tﬂams"lnmmsmwnmu

e unlygoa E10 (91) uag 95 Suaams 1l 2561 uaz lusududossiviied) 2565

g d‘ o %’ CY a v Y ' ) [ g a -a' ]
mmJ'sw1%’1umﬁmmaﬂﬂmmaawmmuu%mmm"lmm ﬂil]'lﬂ!')ﬂi}ﬂﬂ‘ﬂﬁ1ll'lﬁﬂu11l'l

v
)

a 4 o ] a v A a
wamiluwasnu ldedraummzean anumdoumadumaiia wansznuaedunadon Usinasooudiii
[ 4 L4 v ' @ {
o1dealsunldsugnsel naz mldnelumsdiunldou
a 3 a dAa Y 1Y A A [ a )
wudu 95 Whaunuduniidldogiesnn msizlusdnirmumnmsdaaiumsidunlvesoa E10
= g o gl e g/ {
Tasumsveniud MIRTALY wudu o5 masifies 2.7% veedldriuiu o5 Wanue dnfusadiTomaiies
1o & o ] v @ 4 v ° [ 4 4
Tisuiludossimin1die Uszaevfusasudimaiinzdoaiinsdiunlaouie 1814un Txeoa E10 95
¥ v
v agiionglivdoendn 19 Tud Seawaasiezimsdsudye 18 lionn
o ' a ) @ g Y1 v o v 0 P f
dimsunqu uudu 91 Wunnmsduniwsineasddn salianuliduleeziinade
inTessuAndnls uaznalnvessimndmualdsimusauudu o1 uazunlweea E10 91 Hinnuuandig

Mulszana 7 1IMAsARSIHBLAIIUTY 95 NI AN nunTsaea E10 95 89 10 UINADaRS 39

zwwo

I&sumssensutosniunlyeea E10 95 10 dniusgAoaiims Wanudusdszans uazden an

e

o/ 124

inas i lisududossmite wudu o1 dwad 2556 Hudu'ly WA Tinastims 19 amun
&usnaw‘i’ﬁ%"ni’flm’faaﬂi"uul‘éUuﬂzﬁmqmﬂ‘l’f’mummunﬁ 2011 SsawmrsivzRoaimsd iy
unTamon E20 wag E22 siuezidumaunuunTesea E10 91 uaz E10 95 usesdeaiins
YSudguniesoud duiusslioildethesiadumilounsdiunTasoa E10 Tavaeimssusadaaua
2555 tazisuNTIANAMT U m3raudtl 2556 v funaou Idasudautusl 2562
TudwmssamsvesaniiivimsvenuTymludeamsiivriiavosiuiu admvaniil

vimaimzud ldoinuin aszdises uaueliaesinmsdsun)douluwdeusuns hisuiludes



: %

° ' Aa o @ a [ =1 a I~
11 wudy 91 Mivanseleiinevewn Tsaoa E10 91 7114 1dUms 1¥nuumlasuiuunTxssea
E20, E22 unu 1@
v d' 9y g a lﬂld 3 A
unlagea E10 95 waz E10 91 azAoeq anadtaziieilaneliiniuiiienivoaniniufe
unlargoa E20 uag E22 whunauny Faaunssunaimvua 13uil 2560 waz 2561 audian msize

o q Y A Yy Ay o A A X o
'ﬂ’ﬂﬁunﬁ’]lﬂﬂﬂﬂﬂﬂ&'iﬁiﬂ'ﬂﬂﬂqﬂ’l'j‘ljiﬂlﬂaﬂuna']qu'lﬂ‘\]u HAagHUITUIUANAN

v g ¥ = - é H v
aseunmiimuua Ilidumsdsuiuanaammlgiu #lusuaadiiimsulaounlaii

@

g '
sdhraiowhlnseunatidSunlaou ) 1damanumnzay



ABSTRACT

Ethanol is the fuel produced by agricultural product and can be mixed with gasoline. Addition to
being substituted for MTBE to adjust octane number of gasoline, it can be mixed and directly substituted for
gasoline. Therefore, many countries promote and support use of ethanol-gasoline mixture at various ratios,
depending on appropriateness of that country.

In case of Thailand, Thai government policy has promoted and supported the use of ethanol
mixing in gasoline 95 and gasoline 91 since 1992. In the beginning, a mixture of 10 vol.% of ethanol in
gasoline, called E10 95, was used and its use rapidly increased. As a result, gasoline was rarely found in
service in Thailan\d. However, E10 91 has not been widely used. At present, 66% of used fuel with octane
number of 91 is ga;soline 91. This amount is almost two times of that of E10 91. The unpopularity of E10 91
is still not systematically investigated and solved. In addition, a mixture of ethanol-gasoline91 at other ratios,
¢.g. E20 and E8S, was also sales in Thailand. Therefore, impacts from the measure to promote use of gasohol
at various ethanol ratios must be studied. From the announced Thailand’s energy strategy, which targets to
increase the use of ethanol in gasoline from 2.96 million liters per day in 2011 to 9.0 million liters per day in
2022, various factors, e.g. impact of raw material for ethanol production, technology, impact from ethanol
usage on engine and other involved measures, must be considered.

In general, there should not be uses of various ethanol ratios in the market because the variety of
fuel confuses car users and also cause negative impacts on automobile industry. Consequently, number of
used ethanol ratios must be limited. In preliminary study, the estimated gasoline usage tends to increase from
20 million liters per day at present to approximately 32 million liters per day in 2022. This estimation
indicates that if ethanol 85 (E85) is only type of ethanol-gasoline mixture being promoted; the amount of
ethanol required will be as high as 27 million liters per day, which is too high and will severely impact the
availability of raw materials. Therefore, a measure to promote only E85 i§ not appropriate. Since the planned
ethanol production is set at 9.0 million liters per day, the maximum use of E85, in case that it is only formula
promoted, will be only 20 percent of that of gasoline. Besides that, an impact from acetaldehyde, a polluted
product from using gasohol, must be studied. The amount of disposed acetaldehyde was found to be increased
with the amount of ethanol used in gasohol. For E85, the amount of disposed acetaldehyde can be as high as
10-20 times of that when gasoline was used. With the limited supply of ethanol and a pollution issue, E85

should not be promoted in Thailand.



The limited supply of ethanol at 9.0 million liters per day also indicated that if E10, E20 or E22
was promoted to be substituted for gasoline, the amount of these fuels will be 90, 45 and 40.5 million liters
per day, respectively. These supplies are sufficient for future economic expansion. From considering various
factors, the roadmap to promote the use of E10, E20 and E22 is set as following:

® Decreasing of use of gasoline 95 should be started in 2012 and the gasoline 95 should be out
of the market in 2014.

® Decreasing of ga.gol'me should be announced in 2012. The program should be started in 2013
and gasoline 91 should not be service in the market 10 2016.

® The promotion of E20 and E22 should be announced in 2012. The E20 and E22 service
stations should be initiated in 2013 and their services should be found in all gas stations in
2019

® The use of E85 should be limited to be not over than 5 percent of that of gasoline.

® The reduction of the amount of used E10 95 in the market should start in 2017 and E10 95

should be out from the market in 2021.

® The amount of used E10 91 should be reduced in 2018 and completely gone in 2023

The variables affecting the timeline of each fuel type usage are availability of raw materials,
technology consideration, environmental impacts, need for engine modification for used car and modification
cost.

Presently, gasoline 95 is rarely used because the measure to support the use of E10 is widely
accepted. The consumption of gasoline 95 is only 2.7 percent of the total consumptio}l ofy95-octane fuel.
Consequently, reduction to the recommendation of gasoline 95 services should be cancellation is possible. In
addition, modification of engine to use E10 95 is needed for only engine with more than 19 years old. The
number of these old cars is very few.

Preliminary study by interviewing stakeholders indicated that they are still not confident on effect
of E10 91on their engines. In addition, fuel price structure indicated that differences between gasoline 91 and
E10 91 price (7 baht per liter) is less that between gasoline 95 and E10 95 (10 baht per liter). This issue also
affects the decision of the car users. Thus, the government should educate people before starting gasoline 91
decreasing program in 2013. In 2016, the expected year when the use of gasoline 91 is finally should have no

service, the life of the car needed modification will be longer than 20 years old.



To substitute E20 and E22 for E10 91 and E10 95, most cars need modification. Hence, unlike
E10, the use of these fuels will not rapidly grow. The promotion program to use E20 and E22 should be
initiated in 2013 and the service station for these types of fuel should increase and finally all stations should
have services of these fuels in 2019.

In the view of management, service stations will face the problem on increasing the number of
types of fuel that they must supply. This problem is very serious and difficult to be solved for the old stations.
So, this study proposes to modify the gas nozzle in the same time when gasoline 91 decreasing is started. By
modifying the gas nozzle, the gasoline 91 nozzle will be able to be applied with E20 and E22.

The amount of E10 95 and E10 91 in the market will be reduced in order that E20 and E22 can be
substituted in 2017 and 2018, respectively. At that time, the number of the old cars, which require

£
modification, will be few and the owners will have time to plan for modification.

The timeline in the proposed roadmap is set by considering the present situation. If there are any

significant changes in the future, the timeline may be adjusted to fit to that situation.
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