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ABSTRACT

Typically, there is no air treatment system within the outdoor-hood which is used in food
store due to the fact that it would be a cause of the air pollution. For this reason, the idea to design a
new innovative outdoor-hood with electrostatic system is proposed in order to discompose smoke
from cooking. The principle behind electrostatic system is to separate particles into smaller
molecular by high voltage. The quality function deployment (QFD) technique is used to identify the
customer requirement and then the theory of fuzzy sets (FQFD) is applied consequently in order to
reduce ambiguity from the customer and development team perspectives in the evaluation process.

Questionnaire is initially used to gathering the customer requirements. The sample size is
100 roadside fast-food cookers using an outdoor-hood installation. Then FQFD is applied to convert
the customer requirements into engineering characteristics of the proposed product (phasel; product
planning). In phase 2; product design, the engineering characteristic properties are also transposed
to part characteristics of the proposed product. Membership function of triangular is investigated in
this study.

The results showed that the respondent ranked electricity saving as the highest importance
for electrostatic hood characteristics followed by safety and high performance on smoke detection.
As a result of FQFD phase 1 and 2, the top three important priorities are fan size, material in
producing frame and dust filter. Then the design of electrostatic hood was proposed corresponding

with customer requirements.

Keywords: quality function deployment, fuzzy quality function deployment, electrostatic hood
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The Application of Fuzzy Quality Function Deployment for Design Electrostatic Hood
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Abstract

Atmmemmyemuﬁcmdmakmmmmmquirmt food entrepreneur. Hood is a
product with a highly competitive market. The study found that the hood is used in food store, no air treatment system.
Pollution from cooking, which is one cause of air pollution. Therefore, this rescarch was conducted to design an electrostatic
hood by applying quality function deployment (QFD) was used as a tool in design to find the needs of the customers .As a
way to convert customer needs to development guidelines for the product to be a quality up 10 add value and the advantages
of the market. The theory used in conjunction with fuzzy sets in order to reduce ambiguity in the evaluation of the customer
and development team using a sample group is that some entreprencurs stare food with hood outside building, 100. The initial
survey the needs of customers found that eustomers to the importance to eleciricity saving most followed by the safety of the
use and can inhale the smoke all. Then convert customer requirements into engincering attributes in Fuzzy QFD the phase 1.

To the terms of the most important technical material is used as a quality, followed by the safety certification standards and
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consumer prices. From technical requirements o convert into Fuzzy QFD Phase 2 is the characteristic of the components
found that factors that is the most weight is size fan , followed by materials used to frame and materials used to filier

dust.This research has the design guidelines for hood using electrostatic to meet customer needs.

Keywords: Fuzzy set, Quality Function Deployment, Electrostatic Precipitator

1.umih

Tuilsgiudilszneunisdmnuemisiion
'l%m?mqnni‘umni’u netlsius it
Fusdmmnadnllwdawiiifnihnsuaes
$wnunn indesgaaiuiuiududiiimaudeiu
mnsamAge toznasAmmiundesgantud
W oo I biflszuuidaens #a
yannzenmitsznevemsfidummaniaves
Hgmanmzmaeine

Tunmilsgneyemudazaimuensine 14
pmmudaiWazenslviu duazess uazMadeg
Frsmutehidluvafivmeeinn minadisues
Deborah Gross PRD 18Anuifinafuaium e 1w
yinmstszneue T nuhemisildeoniueeni
wnitgiiufes s lviugeiszneve i
Foms Wnaudeugalaommens inuia lunts
wwenueiinednn1,000 Yeunsziinfunazeyma
dupenunzs voud wintdulunislszaey
pmzazdei iiunfuisenuday Tauldyng
1,0001]suﬁﬂﬂiahmfﬂuﬂﬂmfm:ﬂﬁnun’maan
wdsastoud atumA BTN daHINIE LA
AN MBI uBnlszneudaemineundaiide
i3 luudndaul11]

ﬁ':umq1‘fﬁiﬁaﬁaaammmﬁamnﬁuﬂ
aunsoaauiediiauafiumseinafiinsinms
dsznevems Tnol§wdnmaniesannzneninih
adn tlesnindesanaznewdslvifhnda
indnaflomineymaiidel8ulion deifivuiiu
inteaileviindudoesnnaymn, Talau, ganses

wazansviwedludesvesiidsedninmlunis

anazneugsdoes mlddrolunsiigeinund
amnsavhan 1§afgugigedesoossrnarion (1]
uaz1#1Afudns1ms Inaveseinings  [gunsel
auquuaitusiiaeynin] uniesanaznauide
Wihadmidhundssdefigminnléineynnedn
(I o UAABYMALYIUABINIAIHYY
wan, synianfunasduudaninmsin Tndfuld
i [2] i
Tugammnssufidudiidndauinae
e hlifamausiumanisaaiags 43 Tnaii Tema
TumsfadulouaznFoudivudufnng Wamnniy
Bl ovesduan Aokdndufifiounsonild
anfrftaneleferde manszaremiifiFequnn
(Quality Function Deployment: QFD) tifumainiild
Tunnsialassdiufessnuuuuazianwdniue
fiunsanumueinanfeimivesgninilundn
Taonisrusauitastinnamdesns doyait 14
snmsdszdiuvesgnirsadiudoyadaquam 3
amsttlnsldhudoyaidainofu dhdinsiti
murzaniniiessnarmiadiuvesudazaui
v inuennuidnanaiule) Tun1a3s Rt
nquiifla s Ssrmrmimiiidusoumms
am3edayed hiwivewdten/Aouduiaaims
atipmmas[12] TaeldHadsunnuiumnin o
ool amsoeeutuuazdaduleluuamad
sevduesadBensvesddindnsganiuldith
win1Afqe mAfuiliahiuedisaenay
Fosnsvesgniuitomileioiiiinadenauitanels
Tunsldinfosganiuldlnthadn unsidtedinmey
wamsian Taol8imnitannsznoniilida

116



quamswimguiitadian lunsdinsiziun
4 " A
mansRauuniesganiuldinfaia e

¥
aoudussnARINIveIgNAL

2. nquiiiedes

Tunmseenuuuuaz i WARFusmATif
fonldAensnszaionihiliFaquam  (Quality
Function Deployment: QFD) &Funiivimuilan
Dr.Yoji Akao Fimmls ynil¥nTausniigaoidoves
uiinilagl¥ U snmdfifu (5] dmiuhalszmaing
'Hﬁn1:ﬁ1qm11ﬂui1aauni1ﬂﬁpimmﬁ- Taw
witmnansgnu I lunTodundne (6]

oFpifumailafi 1 lunsdinsziaa
#osnsvesgafuiterh ludiudeyatumsim
sRnduat lminierlfugananduaifn i dnssnm
aufesnivesgni Funouvesorpriesitily
o4 orlsfodsignAidaants (whaslinziaes
Ygeedialstows13]  QFDYszneudanngy
Joyanszuounisdndulezngu Ae 1L.n359UI
audeamivesgniingudiedwznisfmus
anuduiuivesgniriudedmuaniamatinfi4l
Taomniini runsasasnduaamndoTonmnm

2w gn1 fudn oulaununseg vesdudn A

oiaiiszuy Toiahlorogn¥tuviimidesnin 1.
annaluniseeniuuiazian 2. e lelu
anudeamavesgni 3aoRandenisuss
yananaszaulunisdniunafis) dawalinig
senuuLLazRa WAATmE s ad T 14
at1udonTosaad) T AwAnfusiiinsenn g
#pamaveagnin

fivamundite (aPhase) Vsznoudauniaiii
msununAniasl tladiznseenuuundnius
of3nisnunnnsnaa dafanisnaun

UfiiAn1swdn

1A o e

Aot

U1 QFDIa

1. Awdeamsvesgnin

2. mfadduanudiiguesnnudeants
vosgnin dunmhazund Wanmslsziun
Amnu e irilsinlafignlitaouhiy

3. Sodmuamamntia Wunisuonusnam
Fosnmvesgafiliidumsnssiuiteligndr 145y
tudeitdesns

4. mdmmdam thunnudiniuisznin
formuamiamniindaoiuioy

5. anwdiudsznhenamfeanisves
anfuazderd muanianmiin

6. ifumsshinsuuuitszyaamduiud
sewinaanpdeintsvasgnitiudedmuania
maifin Azanunwiatuifandnezdudiven
armdidgyvesdefimuaniunaiaudazde
(Absolute Technical Requirement Importance: AI) [7]



e mundnitiznoy

yamadiom | wwd

e

L TR G i

il sznov

qUi2QFDla2

Lanudeanmamaiiafededmuans
matiavned

2 aznanudiRa e ABIN TN
mafinfesnzuvmAIR WWs it

3 fofmuadaunlszneuithinnazy
Twazioavesdearmdsmsmanaiin

4agasanmaiiupmduiutszninai
Aeanmamnaiiauazdeimuadauilszney

s dofmuanimudwayosdedmun
dnulszneuthunausuduiuad

flgwmAnve1QFDAsMs M HUNAIN
pAnfasidouandvaadeimuamanaiiaun:
mwdsaniiveagni WatupgiuaAantuves
foenuvunazgnin (16} Iz Tunstaztin
vosgniaduderdsunfouiidiy uaziibing
ﬂqﬂnnﬁﬁnwmnfwﬁni’uiwmn dioannld
anuddniindnvesuazyanaiilfuiniierszy
penuuiuduavisionanuduiuissndienan
Foanmsi biwidavesgnduasdermuamamailn
218 Fuzzy sean1¥lumsinared ieavin
mmsnuﬁi]tumﬁumm‘lﬁmiuwunsﬂmuﬂﬂnﬁ
Ljeuyaaisznirdoimuamanaiinuassznin
mwdesmsvesgndifuderimunamamniin 14

'
seuuile® fuszuudmneuiamedi

¥ laoe fewdniteFanin fifnduTau L.A Zadeh
Fufhumaeinoiinudszduliygien Hsdnain
rﬂun::n:ﬁs;}uu#u;mmwnﬂuﬁsﬁh nnday
Tanursnamuedshildfiamedfinnuniveu
i uswaedmaomanissifinaduede i
ioauns Wimiveu erwdhidsiinquinde s (9]
nouifsdanimiunnsznenhiids
quAM(fuzzy QFD)TuMshfeyanslsziiuves
i uazinen Suifudoyadequam ulauihum
GalfinaTacldefsunamuiuen@ng7) Taudy
snmunudidaunuiiianlidanu aquinie
efsupuiumnSnuuumumaoy 14 lumsiioy
manuihumndn Taeimsfmuaszduvemming
s 1¥sazdufe feowin Yev dhunaia wn unz
wnitge ualumsfen1gsddunmudumndnd
el woi swadnii 14

|
|

(i 1

a
)
y #

6 7 8

o o - el
oA wiumnSnupuo o

wanfa i lunsAieiinoimdnaganiuld
WflvdnTaolfwinnrsveaniesnnnznonIndh
9 (Blectrostatics Precipitaton 3 ihuguinsefi 14
mafinsadussiiaeseglueinin Taoldussnfhnda
Tumsunneymnsenainnszuayeemalfedd
tiziiniamge Taotalazidh I 2iinde 142
Yaeolrzy 240y dmfumshauveanies
anazneu Iihadafe nsddesidemalnani
F 00 it sz It M eyl Serueg Ty
omnreufssimoymaiiyss g Ifiud 1

10

118



s iheda i lieymandeuiidmunazgnify
Knifuvestafuinand s sfudmiunlszy
¥030yMA [10]

3. 58maduiiumsie
TuamiSui 1 #FuzyQFDu A Tagih
Tt oz 20iniu

3.1 mawimidoyanewnsilszgnil¥Fuzzy QFD

L dssnnudesmsvesged nquiaadieiilélu
3o Ao fazneumsimsoemsd Hinosgn
niuuuuﬁnﬁ'amuunﬂaﬂau §1au100au 39
\sanedemsifeRszAuaadeiuos
AAMIAARY10%

2 ARz ARG (Important Rating: IMP) i1
v nnmszdindnon sed 1AH W
W nouiitsdismswiumniinmsnszaomii
1§aqmnmﬂﬂ*fu

32 matlsegnaldFuzzy QFD it Yszneudan
Anudsanivaagni, asunmd ey, formmin
mamniin, 1{11uu1unn=ﬁ{vrnu$seﬁﬁmunﬂ1~t
maiin amuduiufaznidedmuamaneain,
anuduiudszninanudesniivesgnfng
Zodmuamameafia uazanimifnnudiRgues
fafmuamamniin

3amstlszgndl¥Fuzzy QFD iz szneudan
ArudpamImamaiin, azuuuadiRg eI
#eaniamianaiia, fedmuadiuilizasy,
anuduiuiszninanudeanisniamatnias
Hommuadnalsznou uazdeimuanaudiiues
dofmuadiudsznoy

4.HaM339Y
atdmenmideanrvesgaiszineuiizs-30

fin.2554 thinme i Taoluvumevouuaz 1455
funmiforied smhabmiigednlsziun
fmnamdnzuuia iy laoldges (1)
W, = l@(n;l Suw, B..Bw, )
n (3)

7, Aemnzuuuanudiiy

-
i . -
o fo mmsdsadivnnuuudeuniy

n - fin Snouphumeun
#et1e nraAmumezua Ry vesiledy
M
W, = ﬁlmx (012)2(4x (234))8(15X(456))8

(38 (6,7,8))2(42 X (89,10))

=(632,7.328.32)
Tunnasiaaitedliaglugilvesiaunvnssum
Tigns
- _(o.;-e?:waa)
sed nsulasianeiladieglugilvesiiay
TisuAeailainim
N (632 +1(2x 732) + B832)

: 4

=732

WIATFIUN (56,7

ELEHT] 6

TUIAYEI (5.44,6.44,7.44) 1
1303 6.44

119



quaming |

E -
nfizded muamunaiin

—
e

(5.74,674,71.74) | 674 9
Wnuafui 12
p (5.44,644,7.44) | 644
lasvesnin
USuazens 13
Tuiildes | (538638738) | 638
BOMIN
I 14
azenailden | (536373 | 63
8O
Wundvii 15
, (526,6.26,7.26) | 626
1asoeann
AMAIVOY (5.7,67,1.7) 10
(G 6.7

Woww |
MAuazeIn | (5.96,6.96,7.96) 6
qw 6.96
nuRRdey | (474574674 | 574 17
ndoubode | (416516616 |- 5161 18
Ao 8
qumsinldon | (5.76676,2.76) | 676
ilodgalfiw

thysinuidie | (5.84,684,7.84) | 6.84 7

wavmstsunaudoen vesgnd Al
yh goRilfnawih i futhnaTnfunniie
seenunfennuasadulums 1 naveunso

ganiufnun

4.2 Fuzzy QFD et

audesnsvasgnivmuuureuswesgauauds

glermuamamatin, dinneuasiime A

iiz

FIMIRsTHIY s llifiu10,000
fuf um
I fimoAudadal’
T i

Btz
= Fulszfums
fimsnlaziudud

2
waamsWihilg o
A 300 d
vazilanses

OTL L RFEATE LT

amasasire uen,
fuiTon

musoldiumude | | sl

. flvunlnfifiseiy

HATAZUNT 61 2
7 w1l
Wil

¥aniudaus
1§afiiigunm

unu

Vinmadldon

ssmnintaeavaiz | euunauuny il
S

| mumseraioniuld
azunss nidia
A
asoAniuazend
azunsadnduloi | Tufusumiedos
nn
azunsedniude | ansedniudu
azend ALPDITUNUA
} ANNTORANANIU

AZUNTIATU )

minrioy

3

AmdaEaTes |

Tidvdanatioons

MM

Yiinaniuseug
i ., | veeneuunyLil

17599 WM

nmazemldie | haowazeinlfie

120



s

121

fndslfoahivm PR - -
indoubheldiw ﬂmrﬂt;:;m t  fuf | @80737.77526) | 3905
S e vz v | v
g figUnstimauny Y | -.
nwlulszmen 1) e o .
- mulutlszmat um | i
waou18he PR
thgeinlfie | dhgeinldie t |\ Seath: (o

1ndes
win T manoiuanns Wgdnvel

1"
i Wadudmanelfunedt Wdgdns o
i Tusdhmneusudua ddy sl v
samdniuissniadeimsvesgaiiy
Formuamemniiausinzefor Ieszaunimtu
voufiFuangsimi udahumnsesnoudiu
Tavl¥gns (1]

}J =%@(.—ﬂe;ﬁ$...$r,) i

(17.55,26.7,38.91)

R, aemmsmmmmdmiuiazwinamdoms.
vosgniniudednmnmanatin
Ton Gosmmsilssi.
n ﬁahumﬂ%xiﬂiﬁ
Fnd sdnnamRzumInduiz
nwa]nanﬁa!un&ﬂﬁwﬁtﬁinfi’nimﬂ%'ﬁ;;
R= é@u 23.4)3234)289,10) 38 910)616.7.81]
- (526272 - -
fnimninarwdriigesdaimuammatia [11] M‘l | 007630484325) | 3124
i =%@Eﬁ,,&ﬁﬁb(ﬂ;}.e?@«s{ﬁ@ﬂm azunaefinfy 8

4 (19.68292141.8) | 2998
Tf ﬁsﬁnfnn?ﬂmuﬂﬁﬂiﬂmﬁ mmm’m
ko fesmounudesnvesgndy

(1859.28.024038) | 2875 | 9

AAYE 18
= — (13.421.9933.29) | 2267

At
inuniu 1

(16.99.26.23,38.06) | 26.88

i Agvesdefmama

maiin soUAT0

mitm’




122

) matin _ ’ 24 ! _ ATUMLBIETY >0.5m
Wirnuezen 13 " Fr— -
1diw (166925.5437.82) | 264 —— = =
fadlRie | (1647.23923554) | 2496 | 16 innildnzes neseqiliioy
indeuud 17 snomsiefin >16.7kv

dw (153323.6435.22) | 2446

wiginsal 15 Tungnamsus s duiuiszndinny
aoluszmer | (15442482350 | 2505 Foamamamaiiafudadmuadulszney uaz
wuldonlRiw sedmimiin Wgnsuofuied

thyaimn1d 14 - ’

i (1573,2448365) | 253 sz

i'aﬁ11ma1mmﬁﬁnﬂa1:‘lﬂ'n‘:1uﬁ*rﬁmumﬁr{nﬁé
1¥aqitiinmuam so3nan AnunasgiuTesnIm
Wnenadvdefuiing wazsmiad it

43 Fuzzy QFDlart 2 milszunedoimuama
matiadudmuadeimuadauilszney iz

masiodeimuadnalizooy

Foailfihlns : mﬁw - wﬁ' (46,63,97.01,179.88)
wnAveuATeIgAn T Ss0x82em ‘ WA =
s ¥ | duiﬁﬁﬂl (77.83.6792,13984) | 7588
inluiadinoy 1 | memay | szociny i
T ' 23 : i | i @1340276,13060) | N8
Fnuiagianounon 2908u. ! wiiavbatogi 7
" e 1 Within

;;wﬁmamﬁﬂiﬂ'rﬁa Sits 7 ;;:1 (46.63,9586,177.03) | 10385
wilavosfrmitldifhimuou — ﬁ:

e Bakelite azunas | wilawesdu | (442692941730) | 10081 | 9
ﬁn‘ Mm ﬂl'n], ﬁﬂ M (37.47,83.12,159.25)
ATUMTLYBE Y >3mesh




:;mliﬂ :
iu'luiiu

Hefoiamimiinnniigaennaiany sesaun
it léilase uax g1 ¥nseay

saynanidin

QFpithusdesileodisiin lunoenuyuuasiann
waniuailfnsalegnd Tumsidendsunziinnld
Taoifuzzy set Seomnsoannunguinieveadiia
fulvlfadati)sziniam 11nm:ﬁmm‘-:1;:i’a;
nwasgnimuignirimmddgilszndal
Hunniiqe sesaanfenrulaeaielunts 1o
uazemnsaganiulinua Tureiit dhumssennu
efummndesnsfudeiieagniriiidennies
ganul¥ihadn wudilieiinos Waomdiy
unseenuunniiqafen 1§ anfidqen

(a)

LR A ETAUE L WITEATE LR RRETRI L CO BT
fudlnn dwiurdaiz dumsmdnalsznevi
diigueuniosganiuldivihadadmuisznouii
mﬂﬁnnumi’sﬁumwanuwumﬁt{ﬁﬁawmﬁn
au sosannAaviiavesTagi1éhTnse uonvindl
pukesmavesgniieiseziimanlAounlaseg
iuatanasinilszgnd 1FQrDIun s WA
wanfusiadiadeniles ioliuanfusii 1dnseny
awdesmsveagnd Fagluuuaamdemisves
gndeniiman/feuniaald Fusgiudivouns
fasans naAiidufsanmeitdesdinadinns
BBNIUUNINARDY (Design of Experiment) uaz 14
winadaswde umahlianndundadust

fnfinsanlizma

anddoiiandendld Fromaldfumamm
saufeninduvivemideifenarlunsih
wuaELn T unse uazas 3R Mgz, WA
15 en3iy Ty use asefiud Jan ¥y

saomalums Ideyamiuayulumsinido 3

f3RuABaNBNTTUYDUNTZAUIN Bl Tomeril

(b)

71i17(a) wdesganuialiiaz (b) indosganiuld IhadadiusingaTnol§Fuzzy QFD

123



1NE361984

(1wl Budz,2550 FFmmimnessingamns
annzneusnvesnnaznowuiFithadn
mwne-ndudmivmaidaeymnady
o anansdizpinms
iietheimnssuiesnauialsznaing
pfafiat.

[2h¥s mand 2549 JazimEmamaaniuoyninves
iownnnznoustrihadn dai:
oymamiaTuazehadlenmlszg
Sanms indesuimnssuaiemnaut
Asznellng adai2o.

[3lousim! Thum 2545 matiunlyedudilaon
ﬂi:qnn"li’lﬂﬁﬂnnnlnﬂﬂnﬁrﬁnﬂ
AuAM(QFD):nsEifinwsanunanues
@ lifonsfinun InoiimsSrmnasy
s v iTaidin MA3NGATMATEAM
SnmdumaTu Tabwszseundmszuns
miln

[4l7saniy 1jiga, 2548.m3 ahandosiiodmiuia
dusudeimuamamatialumanizon
whitaquamiaelidmuiad. inn
Tinuiennssy maniimmiagia.
unTmeTAenTINmanS

(slgenimi avoamiing2s50. malimngananmiy
U3 naveeyIRemsd un s elauld
meiianmulaehimenunmas
ssmmsi i dnnet it
nrvudaunael s nmswzeny
indeszummilo i 17 9yl 3no-an.
2550

[6limAna lgnunp_sso.nmh:tﬁuﬁ’wnmmnan
adidomaaiemavndvihalszmang.
Aneriiwudiennssumeniumindia
mrngAT MM TInAne

(715 033A1900 envesAtnil 2553 nmaventiuy
windusigarmns Loy tihuay
idnmseiind, ngavm

[S1Anddo Fayndons 251 madszgndlsinias
wihimanaunmiimeuiadimtu
nsiadendwuTagiu:mdimn
Tssrmwavionaradin Ineniimid
Fennsauenams tmindinamineae
mnTuTntwseseundmszunsmile

[9]e.AT Hys T, 2552 enmalsznounsiinin
Tsahedszemifisuassuuiad,
rooulai] i 1d9In: hitp://images.
glaict2020.multiply.multiplycontent.com/att
achment/0/TUZUjAooCxsAACpOfkM1/fuz
zy_logic.pdf?key=glaict2020;joumnal:24&n
mid=410395410 (17 quA1 WU 2555)

(ojpalsrhmi §wg 2554 enmmlaznoums
Andngimanigaamnsaun I
reowImi] e 1den: www.stouac.th
/Schiools/Shs/upload/54114-5.doc(2qa1AY
2554)

[11] Deborah Gross Ph.D..2010.Commercial cooking
elevates hazardous pellutants in the
environment (8% Jatl] 14 1Avn:
hitp://www.sciencedaily.com/releases/2010/
03/100324085304.htm( 2511713 2555)

[12] Chun-Yung-Chuang,2009. Application of fuzzy
QFD for knowledge acquisition in
product design. Master of
engineering National Cheng Kung
University, Taiwan

[13] Ling-Zhong Lin,2011. Fuzzy Group Decision-
Making for Service Innovations in
Quality Function Deployment.[88 ati]
184 1891n: www.Springerlink.com(10
AT 2555)

124



[14] Chin-Hung Liu,2007. “A fuzzy group decision-
making approach in quality function
deployment,” Qual Quant. 42:527-540
2008

[15]Myint, S,(2003). “A framework of an intelligent
quality function deployment (IQFD) for dis
crete assem bly environment,” Computers
& Industrial Engineering, 45(2) 269-283.

[16] Ketan,2011. “Enhancing Product Planning via
Utilizing Quality Function Deployment
with Fuzzy Logic”, International Journal

of Digital Content Technology and its
Application volumeS number3 March
2011

[17] Erol, 1.,2003. “A Methodology for Selection
Problems  with  Multiple,Conflicting
Objectives and both Qualitative and
Quantitative Criteria”, Int. J. Production
Economics. 86, 187-199



=
NMIANHI

126

a 4
UNEANOITUNT TOAN

6 LUHYU 2526

99/6999 %08 9 ¥i3j11L5zAUA 6 Wi 2 0.SAuTIueS f.1Dg
< ~
2.11n1n3A 3.4UNY3 11120

=\

0o < o a a 4
mm]miﬁﬂmizﬂuﬂﬁiuummﬁﬂmz’amﬂiinﬁmm

a9

191391 20530 1l vaua Tdihdde urInessuasunsd lsa

3 w.e1. 2548



	01_cov
	02_tit
	03_apv
	04_abs
	05_ack
	06_tbc
	07_ch1
	07_ch2
	07_ch3
	07_ch4
	07_ch5
	08_bib
	09_app1
	09_app2
	09_app3
	09_app4
	10_bio

