Ussmauminendewaluladwigvamniinssuasiviie
Faa msliuaivayunarsunInaaidedmivinidefulnl
ANLEIAINTSUANERS

Tngidunsaumstmusmininusinisliuativayunsiwsininamuidodmi
tnivegubnl veituinsdustualivayuanasduesausimnssumaniiliinstinstiumasumis
mednmsnneuliiilenmaianndneniw dauuszaunisal wasiaunuedugnsuiinids
finaunmlussiugaiy wasneuauesangrsmanivomaimnssuranilusunn

21AE91U1IA1UAUTIUNINTT me (o) wiawszTwlygRuninerdemalulad
WIZDULNAINIEUATINTD WA bedo 19 « vasszidvunminendumaluladwszaauindd
wizupswile 11998 n9dndneBuaneldumine1de w.a. bede waviRnNEAITINITANSEULAY
NSweau ’Lumnﬂimgm%ﬁ fodon HioTull bl WeNEy w.A. bebes Tddveentszmeld seluil

fo o Tuusemed

“UATIVENas”  WeA1wdn avivetdaweluladwszenunainssuasiniie

“GRMTURY  MUUANT  BBmsud avivendawmalulainssoeindmszunavile

‘A’ WUEANNIT  ANEIEINSSUANERS

“ANUA”  VINUANNTT  ANUR Atemngsueans

“AENTTUNITY  MUIEAIINTT ARENTINANSUSEINdIRNIvINNSAMY
InTIUMERNS

“Yaans”’  vueAuIl wlnOuewIneideaisivinis ludsinause
AFINTIuAERNS

“Iasan1s3de”  mangrard AenTsBunsvndnssumans i funsanm
MABAENT MUMTESI9 NINTIsERnE Memsmaass mamsiasesideya usianssudy
fkldRsemirmdmainins

“Nur vaeAndn uatdvayunisweunstasuddedniudnidegule
ANEIMINTSUAERS

“GRum mnged yaensildiuyumudszmai

[ 2 = 2 A &
do o Wideassduseldvesnnz ieilunuaudssnied

{06 Wenenssunsiiviiuasdne fuigluil
(@) Muuanlouy wazuumenisatiuayumslinu
(o) A rsonnauatiivesyransiveunu
() fiorsanmsbiuuasdnassiiuyuiiiodurunmnsemeail



-l -

a

(«) AnpuuazUseiiviansaniunuredesamsidenlaiuyy
(&) Asangdnisliinu
() UjtAmihndu q sudildSussunuie

2
= o o~

2
U0 & Usavvu NNl

¥
=Y

= ol
YINYNWLRAY

(@) NuatuaunIIHELN T Ha L ITErU UL
LY 1 oy ot ‘2‘ of ea At ‘4 ¥
(o) yusrduayuMsIHeunINaAdeniinIdeibe

To & aueniRvesdiiavibuvetunu dwioluil
(@) Wuyaains MUGTRuluamInedenudalidesndt o U uaseu
manmasalfiinunugs warlisglussminsnsléueuiRliardnydendunsdinsadngse
UNdagnIIaEnYIsafinIa
(o) lslimelafunuinidegulmianauzainey
() delalldEuraiumionednmslussiuiiomannse
() qmﬁuﬁ'ﬁﬁu q IS pufirEnTsuMItLe

fo v Tasamsideiveiuyu fesddnuusioluil
(o) WulanmaAdensimsduiiumsnelismivende
(o) lsiifuduniavsimsinvuiefuliygmiedssnaiotasle q ves
yAanse Uy
(@) Insmumueadenuazienatsiitin sAAniuiageasuiiunay
ATAUAGY
(@ Wumsidaiemesdmmuilmiedautieie lditumridedfueadanug
filaguds mndunmsidaiteiudussdmmuiipuiiioguiafoatunsideatanuiniueguiass
wialunsidedeussynd
() fnsfemilan fgemjamneglumsisentaay uasiivauainandidiu
Imsiduradasmssaunsoldfuiupufionsfamesuiass
(o) Anuauedu o Ay sufiaznssunsimun
Fo o Havlwnsiuyuuasiefuauayy fifd
(o) Usstnvypuaiiayumsmsunraam3souuuilifionidefifion nsdiidu

< Q 2

= s < A -y &) L A I
lassmlduiednauenanuidelundszyidnnisseduniued feglugiudaya Scopus wie

[V PN

waAtenfRuivseneuSUlFiRulusasinmssefurBfiedlugudeya TCQ wiensassvdy
WIWNR U @ KaaL Auzasatuayulasnside yuasliiu eco,ooo um
(o) Usstamyuaiivayunamowninanuisouoiiidnidoiides
n. nsdidulassnsiduiodauonanuddsluivszgivnissedu
uen feglugiudeya Scopus $1UIU @ waw wazkaniteRffuilunsasinnsedy
winadieglugiudeya Scopus ngail e (Qm) wienguil « (Q) $1uU o wasw Taedlindde

AdaaiiugsinUssiuiuny (coauthor) auszatuayulasamside yuadlitiu boo,ooo 1M



s

1. nsdimdulasimsidaiednausnasuideluiivssqivnissedu
und feglugrudeys Scopus 91U @ HAT wasnasATeRRAdluTAITIIATTERY
uuniieglugiudeya Scopus nguil e (Qe) vionduil b (Qb) $1uu o Ay Tnefidndde
dsadugFanissiusunana (coauthor) Auzasatiuayulasinsive quaslihiu beo,ooo UM

o & MIsdefupidoasisesinifiiiunig
Tasamsadeildsunuiiszozaiiiulasansiduliiu © U uasyueaduayuns
Fenldruliinasndummeuumninidouasidieiniteldliiuiesas o Mndedudnlding
Tunavinide Teasindedupludnuusmndondunens fuelud
197l @ Soosas €o vesiuAfelutwhdygyfuyu
1997 b 9183088z bo vaaiUNAITElLTUTBILATLA VT A T
Tneymannafsuyusesdsisunaradmssinmaduiiulassnsideilddumniluiudnannde
w9l o F1e¥enas mo lufuihhduenasdngunsueunnuide

= @ @ A Y - a
10 & yYAsNTAveiunu AedasduruuiaalasanFIduauianeimue

18 @0 NIIRYITUYY

nsvideyeTunuiunssauiuacng e de fio Asuddliy yeainsgsunu el
seppiuRdneTTewasuinnssn Wanhnadvisudeiauessunu aaunaduney

yngFunuliseauaiufuivesdasansideeusseznatidimun uie
Ligmnsadniulasin sdeliudnadanuszoznaiitmualuvsenaidld anganuind
fassnidnnsatuayunulasimsifelaessiunsseSunnidormunld uazdfunuiignenian
nstreduyuatvayuiuayliausoveduuatvayula 4 mnanslddniuszozinat o U
fudasiiuilendnmaatiuayumlasmsidesna

19 e AMRUANELAUBIATINTIYY
S oo as - - =
ANgNITUNMSIERITUIlATINTIde AveTuulufeuliguisurewmnt Tnsaus
o Py A w - v LAY o us
wlsznAetelarinide sulssnuiteniuenyu LLa:mmmr;:ﬂmuuumuﬁizmﬂﬁ’lwmwlﬂEJmﬂu

90 oo MSUSTHIMBEVEIASINTIVE
= 34 = Al A -7 =5
nslazifiudoidualasinisidfufiedeassyu WunisdnerswasiBeadeaaus
aw - P o v & [P Voo w a o &
Tasanside wavssdiuanumanzay anudululs valusudanis Anldane nandsn nadns waz
- 4
NaNseNU lpanan TR sanvaIeenssunniulsenisia ‘l.ﬁﬁmﬁumﬂuqﬂ



-& -

fo am Tassmaideildsumuaunsznail mamideilidesimameunidestolui

(o) Vsstnnyuaiiuampumaweunsuasdfouuuillifddnidefinios fesnids
wuseuidsatuanyal (Ful papen wazthiauonanuddsluiivssyidanmsssduuiuned
floglugiudaya Scopus vieldunismeuiulsiiuilunsaivnisssfuniieglugudeya TC
MIDMTATTEAVL IR 913199 o (o)

(o) UssLavmuativayunasunsnamASuuUASdniseides Fesiuaua
nauAdEluilszgAvimssefuuued feglugudaya Scopus MU o was LasHaLIY
fifailunsansdmnissziuumngdieglugudaya Scopus $1um o nasu Tasfinidufides
\Dugdassiudunanny (coauthor) madie o (o)

yaansgvaiunuasdedssydeialufinfinssudssnia (Acknowledgements)
igndtes Tneagdosszyd “Tassmsideildsunsaduayumuanneasimnssumans umiingde
walladnszasmndwizuasivile (@yyiavdl ...)” win “This research budeet was allocated
by Faculty of Engineering King Mongkut's University of Technology North Bangkok (Contract
no. ...)"”

» ot e aa a4 = = o e S o o =
18 o nItiiUgmtumsdiladenionisfianuieuiRnudseniedl Wesnsud
o - s d’l =y 4
fidwwiledeivenasitodudian

[ 27
@) as |

Yi9dl AaweTudaanmiuusznimduduly

=
Usend o TUN blo WEIHW WA, bdow

o = A
(1En 319138 ATgUR 1 Besdu)
aBNsUR



