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Abstract

This study aims to study the factors of selecting locations, analyzing and comparing
the importance of the factors in choosing the locations for cassava ethanol manufacturer
in Nakhon Ratchasima province. Those selected locations were Khonburi, Soeng Sang,
and Nong Bun Mak districts and they were selected by using Fuzzy Analytic Hierarchy
Process (Fuzzy AHP) technique to evaluate the importance of the factors which consisted
of material sources, transportation, public utilities, origins of power and fuel and labor
sources. The most important factor considered by the specialists was material sources
because they were considered as the important part due to their 65% of product cost
and their long-term obligation expense. After the research result was analyzed, it was
found Khonburi district, scored in 0.426, is the most suitable site for locating a cassava
ethanol manufacturer in Nakhon Ratchasima province. Meanwhile, Soeng Sang district
and Nong Bun Mak districts are significantly scored in 0.361 and 0.212, respectively. This
research result can be used as more reliable information for the entrepreneurs,
manufacture directors, and those who are related to decision making in choosing the
location for ethanol plant. In addition, it can be a guideline of using Fuzzy AHP technique
to find out solutions for similar problems such as choosing locations for warehouses,
distribution centers, or showrooms.
Keywords: Location selection, Ethanol production plant, Fuzzy analytic hierarchy

process
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Amax A8 NETIVBNAMIMNUIUE NN ARFULR

n A9 NnurannaEenaula

M5 3 Aeenvilannsdudiieg s (Average random index: RI) (Saaty, 1980)

YUALLIFZ NG 1 2 3 il 5 6 7 8 9
AN RI 0 0 052 089 111 125 135 14 1.45.
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3.3.2 yhmsuvasAuaziadsrazuuuvesiidemyaumdnilaiduanndnuuy
auwiaey (Triangular fuzzy number) mmé’laLasuﬂéus?ilmaqﬂﬁLU%ULﬁauﬁﬁaéﬁui’man

LAZANUNIANYUAIYVBIELTYIVIYN 3 YITUGIRNT19 5

M1319% 5 AadevedaviledveinsiuisuiisutaduiuingRukas ANUIANYUEITD

ALYV 3 v

filenvayaudl nsissuiisulaldesuingiuuazanunauvuds
1 2 3 4
2 2 3 il
3 2 3 4
Alade 2 3 4

333 ﬁw"f’sLaﬁuﬁwﬂﬁiumswLm'iﬂsﬁmﬂumuﬂ%'wLﬁwﬁﬁwé’mﬂu@j

[ VY]

(Pairwise comparison) f9f0819015197 6
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M15°9% 6 Msaesngnldlunisseuiieuladedug (Pairwise comparison) veatlade
nanawingaunutadeausu 9

9

Jadgnan QAU
ngeu 1.000 1.000 1.000
ANUIANYUES 0.250 0.333 0.500
GRLREBNIIGT 0.250 0.333 0.500
Founds 0.250 0.333 0.500
WII9U 0.250 0.333 0.500
NATIM 2.000 2.333 3.000

4. Nan133e
0.1 fnardwiinlussazlatendnemunguivenseuaunisdududiinse

WUU FAHP (Fuzzy analytic hierarchy process : FAHP) ﬂ'ﬂﬁmﬁﬂmmﬁwﬁ’ﬁy%aaﬂﬁwé’ﬂﬁ
1 Gafife druingdy

= {(1.000/3.000)+(2.000/7.741)+(2.000/8.283)+(2.000/8.167)+(2.000/17.000)}/5,

{(1.000/2.333)+(3.000/6.182)+(3.000/6.329)+(3.000/6.556)+(3.000/13.000)}/5,

{(1.000/2.000)+(4.000/4.882)+(4.000/4.656)+(4.000/5.083)+(4.000/9.000)}/5

= (0.239,0.415,0.682)

FadleAnumanminluwsazUadendnuarvzlaaihuinaud Ay fmisea 7

n1519% 7 Arladenanusiazladelusuwuu Triangular Fuzzy Number

Triangular Fuzzy Number

Uadenan
L m u
oAU 0.239 0.415 0.682
ANUIANVUES 0.110 0.175 0.287
GRCREIIRG 0.101 0.171 0.298
Founds 0.105 0.163 0.271
IEARGDD] 0.047 0.075 0.134
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MnsuinUAsufiavues Fuzzy Inegluguraeinavass (Defuzzication) e
vimsafamnindeads (Normalization) A1N1AILIATIMAAIAIMINATTINT 8 Lfuen
hwiinvestiadedl 1 Fufmgiu fail

= (0.239,0.415,0.682)
= (0.239-((0.682-0.239)+(0.415-0.239))/3 = 0.445

A19199 8 A ntinAudIRgyvesladenan

o . Triangular fuzzy number ANNIENAY A
Uadeudn
L m u Defuzzy Normalization
TngAu 0239 0415  0.682 0.445 0.408
ANUIANYUES 0.110 0.175 0.287 0.191 0.175
ﬁ’]ﬁ?iﬂéﬂiﬂﬂ 0.101 0.171 0.298 0.190 0.174
L%’@Lwa\‘i 0.105 0.163 0.271 0.180 0.165
bbINU 0.047 0.075 0.134 0.085 0.078

4.2 ATRE0 USRI IEIUANADAARBINUYBIANE (Consistency: CR) LilBnsIUAT

AMNAIAYUDIAar TaTELAM 9911111591 52980UAIANULLTDNDVDINITANUA ANUFIAY

lunsidSeuiiguataudAysea lngnsAuINmAIEnIIE@IUANNAAATIA UG

1Y

N

De

-1.000 1.000 1.0001 2.000 3.000 4.000"
0.250 0.333 0.500 1.000 1.000 1.000
(0.408)0.250 0.333 0.500[+(0.175){0.632 0.849 1.241+
0.250 0.333 0.500 1.000 1.000 1.000
10.250 0.333  0.5001 10.250 0.333  0.500-
2.000 3.000 4.0001 2.000 3.000 4.0001
0.806 1.178 1.583 1.000 1.000 1.000
(0.174)|1.000 1.000 1.000 [+(0.165){0.833 1.222 1.667 |+
0.600 0.818 1.200 1.000 1.000 1.000
0.250 0.333 0.5004 10.250 0.333  0.5001

2.000 3.000 4.0007 [1.592 2.184 2.776

2.000 3.000 4.000| [0.738 0.915 1.132

(0.078)2.000 3.000 4.000|=]0.680 0.895 1.183

2.000 3.000 4.000| |0.703 0.853 1.066

1.000 1.000 1.000! l0.309 0386 0.539
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Amax

{(1.592/0.408) + (0.738/0.175) + (0.680/0.174) + (0.703/0.165) + (0.309/0.078)}/5
{(2.184/0.408) + (0.915/0.175) + (0.895/0.174) + (0.853/0.165) + (0.386/0.078)}/5
{(2.776/0.408) + (1.132/0.175) + (1.183/0.175) + (1.066/0.165) + (0.539/0.078)}/5

Amax= (6.048,5.166,6.686)  Apmar= (15.90/3) = 5.300

A Cl= % - (5.300-5) / (5-1) — 0.075
crR=27>  _ 0.07 < 0.1
1.11

*yngie A1 CR AAuadladiatdesndt 0.1 vanefsnislvianuddgdmiunisiSeuieu

] ! = =~ oA A
iﬂﬁl@sumLLmawwLaaﬂmmmu’lLﬂjaaa

~ ~ 2 & o v ea ) N ° o a &1 a
4.3 [UTHUNYUNIULADNAPINAANTNLLEAIAIAITINN 9 LagNINITATIUUAINTALRAE

(Normalization) §s9n51991 10

A197197 9 ﬂ'wmLﬁamwiazmﬂugﬂl,wu Triangular fuzzy number

Triangular fuzzy number

n19dan
L m u
ATY3 0.459 0.681 1.036
RGN 0.259 0.344 0.558
NUBIYEYUIN 0.101 0.411 0.236

A1 10 ANNTNANUAIAYVOINGLEDN

Y . Triangular fuzzy number ANNENAT AN
Uaeuan
l m u Defuzzy Normalization
ATUS 0459  0.681 1.036 0.725 0.530
GAGRN 0.259 0.344 0.558 0.387 0.280
NUBIYEYAUIN 0.101 0.411 0.236 0.249 0.180
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WALEIUNTDLANIA1N TNV ILAaT Ul ULARENILEBNAINISI9N 11 5IUDINTIAN

NTANNUINANEIAYVOILABENILADNTUNINTILYRIVUAR A1 12

AN5199 11 AUvUnveswiazUadelunnaznigian

ANUIAN

aLden eLIY . @esnllan welwEs W399
YuEa

ﬂi‘Uﬁl 0.570 0.290 0.290 0.290 0.570
BAGAN 0.290 0.140 0.140 0.140 0.290
NUDIY YN 0.140 0.570 0.570 0.570 0.140

A5199 12 LLammimﬁwfwmﬁfnmmﬁﬁmmLwiasmaLﬁafﬂ,um‘wsm
a6
. AgAy . dssulan WA  wseu  anudAy
191880 YU
394
0.408 0.175 0.174 0.165 0.078

ﬂi‘iﬁ 0.232 0.050 0.050 0.047 0.044 0.426
GRGRN 0.118 0.024 0.024 0.023 0.022 0.212
“uodygan - 0.057 0.099 0.099 0.094 0.010 0.361

5. @yunauazn1senusena

a ¢ v aa ° P a 1% ) )
11N Lﬁi’]gﬁ‘ﬁq{]ﬁ]ﬁ]EJ‘V]ZJN@IUﬂ']i“']VHLaV]WQIiﬂﬂ"luma@L@m"lu@al@{jﬁ]ﬁ] gunan/

madenuazArivdnaAynay

WANANTZUIUNITANAUTULZIIAT)

= ] = o o &
L@Vl’]u@aﬂlluaﬂ’]ifjﬂ FaUANINLTU

4

I 4

NASHDNNRUNAU

Y = o d‘ g.'/l a ;4
A UUlUNISEBNYINLAN A LTI URERLENIUDA a8y
ziwuUTe® wduaiesde LowInyaA1veelseuNGs

A aa aa v o v £ oA
AKRIDITATNINUAIMUAA UG ULDUNINVULND

anAuRanaInsiindulidesngauinniuelindu 9 lngrumtinvesdadendnlai

n1siseaa v ndnanantldesded Tnaavu (40.8%) N15ANUIANYUEAS (17.5%)

a1ssayulan (17.4%) sunndahfudiomas (16.5%) wag Wniaawssan (7.8%) fan1wmi 5

NIANTIVINMTnAlUladnavnIsuLayIAINTIL WNINeNdeTRAivaansy

Ui

3 aUuTt 3 WA, 2564



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 267

- 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450

| 1 1 1 1 1 1 1 1 J

i N o

d1s1304lnA

£ a
LYBDLNAY

W399 F 0.078

AN 5 ArdmtinaudAgestiadenan

0.165

Aninvestadsluwmaznadeanvesinansdsanusssnnunnlumdeslaeiinasi

Yo miIn loun 81une ATUT (53%) 1dee (28%) uagnuesyayinn (18%) Asnmi 6

- 0.10 0.20 0.30 0.40 0.50 0.60
| 1 1 1 1 1 J

ﬂ. 1 9(; v ! U ! A
2NN 6 Atntnvealsazdadelunnazniauden

AmtinvesmNdResraradenlaus s Ui NN lUmdeens o

mgazkul luksardadeuuanilaenaning 7

NIaFIMswaluladonamnIsulayiaInss IIMeae v iyaans
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= a
B A3 [GRIMN | “uUBIYYNIN
\

UIY
& o
SRR

a15130UlnA

ANUIAUTYUES

nOAU 0.1183
\

0% 20% 40% 60% 80% 100%

AR 7 wanansmaivinaudAe sz IdenlunInT Iy

A5USLUYILA 7§ 91599 UNA PLENIUANUIUN UN FINTAUATINVELT A8NTLUIUNNT

(%
o v v v

AATITITIANN UT UA ENATANTZUIUNTAIA UT WD I LATIEAMUUN T Laedl Uad8dsuunig

Y a

Y] v i Y o o ) 1Y |
ﬂaUﬂiaﬂﬁ]qﬂaL‘sﬁﬂstmiy 3 V]']ut@ﬁﬁ]ﬁ]ﬂﬁnu’)u 5 Jage IQLLﬂ IAFAU ANUIANYUEN a’lﬁ’lmgiﬂﬂﬂ

q

AUA T ANIAILALLY DLNA Y LAZHIAILTNIUY FaldUselunadonfiang 3 madan town

9LNBATYS BNaIEEN uardnenuesygunn ngaguladn iunndenumansauunigalu

a v °

SN lssuRanlenIueaNTudUsnae Ao SNoATYS AleAsLuLANdALY

o w

(0.426) 509R97AD BUNDNUBIYNIN AIBAzLULAINAIATY (0.361) wardnaidaans (0.212)

o

mua1au JedagUulilssnundn wnuea G ey onnensys dmiauasssdun 1y

Y

159UNEABMIUBARYINN 2 V8T TAUATTINENN Tariausnd eyl gwneliung Janin
YAFIIVALN TILANUADAAABINUILAINDTDISUNSHER  eNUBaN UUSUNUANUADINT LY

wNUealuaUIAR

6. UDLEAUDLUY
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& v v

ALY 3 vinu Feine il envgdiiinuiniue1vrzagviousnldogawdug vy

wananlinsidienyiianaslssnudanisiseuiisunuasygmansianuaualunig

amuusagmaien deagvibinisdindulaliussansaimiainniy
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