annuuATuaT R
(5%

)
LAUNTUerenierinns

1NNUANLNISUNITITURAIVIR
oo WaleFu WINT AN eosoo

o
N 1Y cood/? e¢oc

bo AUAMUS &l

d d L L a v 1 a L v awv a 1 1] a v Qs
1999 MsiEuBrANUNeYe FUTITaaN TR : TTatinddefiauuvannd sietananuide
9TaImMeiinus wagseTananuussivgAnau Ussdrtlulszana odom

Seu 88MIUR/Se988MTUR/ AU/ unems/UsysunssunisUsssiannin

fe dinnuamenssunsidewieni (v) fulsuieivzduaiuuasdayfesina
1nidelne nuisaduayunsidermmaiinermansuasdsnumansiiosyfamin avuayy
msv‘iﬁmawﬁwuﬁ'ﬁﬁé’nwmmaamsa%’waqﬁmmﬁ‘lmiﬁLﬂuﬂsx‘[aﬂuﬁﬁiaﬂim,ﬂ‘mﬁ La¥IeIVINIG
duasuuazatuayuaulnefifinnuaiunsalunisussAugandu Aeiiduussloniuivszmani
2. Jbidalinsussmaiesiguinidefruuind nanuide Tnerinus wasnanuussivg
Andu 1Wudszdmnd '

dmsuniswmisunrsanduauludaudssuin beom 39, IainuasEegnan
Iiuszasdvziauaionnise nanuide Inerdnus wasnanuussAusandu tievefusiata
AN1IUYIF : 99TaUNITUALAULANR S197araETe s19TaTneniinud wazsatanasu
UszAvgAnau Uszdrdeulszann beom Tnsdnviseazideanuuuuresuiidmualiludiun
Usznaaa steil aunsaandlvanuuunesunsiauonanuldisules www.nret.go.th %5 et ules
inventorday.nrct.go.th wazausaauananuldmuataiiduduly aufeiuil mo WY wevl
aouausIeazdua LRy a7 Fredaaiuuasaiianuanuide neUssidunauazinnsnug
N19398 @UNNUAMZATTNATITLUTR (37.)

JeSgunielusansiu uasvemuniuUseyrduiusligaulansiumiudiie

YUANIANULUDD

(Framsnansddsgny nesdila): .
LAYIBNNITAMLATIUNITIFE LT

ﬂawimﬁuwaLLasa’]’ﬂmsmmimﬁ%’a
NIFN 0 bdoe bEcE D Eob — Eow
a5 o bevx boce






<

Seu Q’°1u')amiﬁn'1ﬂ’u3a3’uuasﬁ'su‘u1

1. Lﬁa‘iﬂsmwmu..@?ﬁ..!ﬁm ek (o]

(VP32 sunortedve, Svorwacs

','izz'z;"dsﬁ'uwwgip?qm Hoye I/
3t o9 3 2vgs %5 el
2 NPATURTARA. ... "

v

3 1fleas Caov ?N'C“ﬁ”"’)

Jvtﬂﬁmf{%
(’uwﬁ)ﬂ}m{gma"ﬁmﬁl’) 3 SR 26

mwma”nﬁ'ﬂmwg'ﬁmuan"rmmﬁu"}a"uu,abwijguu'i .
Y msv () weu Y ANUUNTG

s SR len
¢ '3 < L% ,ﬁ
ATANIIAITUNII YUIIAN

gEwsnsantiuidouaeiann

i

L.

T
~3






(d11u1)

UseN1AE1tNIUAMZNSIUNISIVSLNIVIRA
1599 NSEUYRUNIVLLNDVDTUTINTAENITTERAIVIA : 51978UNTLAAUIUIA
Usza1Ueuussunn bdoam

A8 FUNNUAMENTSUNTITUUAIUR (3%.) ﬁulamaﬁ%dua‘%uLLasL%myLﬁﬂiﬁﬁﬂﬁﬁ'alm
%alﬁﬁmmﬂsvimﬁuriﬂs"mmnﬁLLavaﬁﬂmmﬂudauim u,avLﬁ@lﬁuiwwﬁuéiawaéu%ﬂG’haﬁ
2%. 3l TelRinmsiaustoinitefeve U eTaan I souend - swmaumﬁ]aﬂmemwwluucﬂaz
Ei’]‘ZJ’l’J‘U’m’TiLUuUSJ\)’Mﬂ‘U TaglavnsAnideninisediiedusssy uaz uﬂmauumwm saudud
peusuuazengealursivnns finaauideadequussloninersivimsuasyssinani aumsidy
wuvatauAinddedy Welssmadesiguuiduinidefisuwimniluwiazansiinms dulszdmn
» .
dmfunismssanisanduauludeulssuna edom fazuds 2. lafdvuassezm

dmSULIIIMIINU1%NITTEAUNTENT IS NTU NTBLNBUYN Uas smm‘mm} amuumsﬂﬂm
suanUugaufiny) wieszRuany wiaifisuviniiyana nAENTY SN ANANS usawwma
lafusetaan1ideuvannd : s1eiadnidodiruuvianni wﬂsummumua‘uaum%Lwa‘uasm'ma :
ANNITYUNIBIR : 51978 UNIFUALA UL Ui“‘f\]’l‘U\iUﬂi mm b&om wmsmuaumjaumw
wammﬂmumsﬂivmﬂmasmﬂmmuumaaﬂmuLmamm wsawwmmiwa BUARIULUY 1T, o 9,
LUU 2%, b 9 WATWUU 2%, @ 9 MuuuieUssne 1 uasiuausiieveusietas 1ifusdail

<, v =2 @ o
Wuauly aud9IuN mo WIWIEY wdbls e

viail faulaauisaamiluanuuuesunsiauedednidelaniivles wwwnrct.go.th
n3oules inventorday.nrct.go.th wag/n3afnredouniusivaziduniiuianlan diodaasy
Laras19nuAIIUITY NaaUsEliuNalazIAN1TANENNTITY flnnuAngnITNNTINBLAYNA

1897 exo auuNMAlBY LUAINTINT NTUNNUNIUAT eoxoo INTAWY o bebe beet Ao &g,
o b&ax bbes MTU LavIa151¥n13 M%amwwmaﬁlﬁnmaﬁnéﬁ researcheraward.rekm
@nrct.go.th '

Uszme al Tuil bo QUATUS bdol

GNR) a3nny vsdila
(Fans1asdasgny neFila)
o v
ditunanaad LAY MIAULNTTUNITIFUUNIUR

ﬁa\f/

(unedsiand yayaw)
Qémamanaaﬂimﬁuwauax%’mmimmimﬁﬁa






WUU 2. 0 3
Tuundaenanslunisiauatauniay
BYDSUITINIAFNIVULUIBIA : S199aUNUALAULAIVIRA

< 1

- Tuihdsenarslumsiausderinidsiiiavefusstaanifowiamnd : e¥ainifofdunriana
(LUY 9. @ 3) WU o& YA (AN 0 I d1UUT o YA)

. Tuieusysyiauaznanuidsvesinidofldsunisiaueiaievesusstaaniidouiend : s19¥a
inidefiduuvieni (Wuu 29. b 9) $1U 0@ Yn (1939 o 19 FUU o U)
wuuiusesasusssuLazaseusIaeainiteflifumaauedeiiiovefusetaanifouriand :
Tl ITeRuLTIRA (LU 9. @ ) S e Yn (2931 @ 39 AU o U0)
enumamITeveninideildsunsauedeifiovesunstaan i fouwieni | s1efadnidedinu
WA (enansuacuia Wiy @ Nau) 391U oo Ya Wi CD-ROM §1U7U o Ul (G11)
Toun

Toyadu 1 Magtowazdulsglevisenisinsan @il) S1uiueereaz eo Yn
“Jayan1591984 (Citation) nanuidevesi Maluussmalazsinaszing I1UIUENEE oo YA
(fdnissaanansdainui o - o WgaseUSanaunsaiasuan)

[
L% k74 1% % .

viail wdrveusesiteanudsugnienysens

maﬁa‘?iaé’eiuanms .........................................................................................
(issmiin st i ansistmsinmrnrssmssmmsasssrersamsmms Ssssrnsismmansssrasess )
TR Y RN

SR WU s WAL s
ABTOTBHTUBNTNT .o
OO )






TutduaUszifnaziasuive vastinddenlasunisiausae
WBVBSUTINIREMIFBUNIVIA : S1IAUNIUALAULAIVIR

(Unda)

AMNAINIMUAULNTIUNTISTIVBRAIYIA

WU 2%. 8 3

1o o doyamluifenduinenlisunsiausTaiiovesusieiaan idowiend - sretainidedieiu

WYASYIR

v W

Y IR RV 7T KT e O

ar ¢

VINGATINTING (VM)
v ¢ o

MNBAUINSENILAROUN (TUTATEY)....ooooereeeeecn

TUsudEBENNTOTNG (E-mail)cmorcce

ANUNTIAUTORARDIALAGASAINTAR. ..o

a P o v U aw o 1 ' a
a’mﬂ'ﬁnﬂ'ﬁwLﬂu@‘ﬁ@l“tﬂuurﬂf\]ﬂﬂlﬂuLL‘W\?‘U’]W

O a1 Ienmansn1enInLaz ANAAERS
O aIneansn1sunme

O ainemansiaiiasings

O a@191nensAEansLasdIInen

O e 3mnIsumansuazanamnssuive
O arvussgn

O avdfenans

0 a1v1sgenansuassgussmauaans

O anvAsugenans

O adnuine

O awwaluladasauwalasdnddans
O ansAnen

/98 @ U@ ...






98 @ Us¥innisvinauuazn1svinige
oY Lo T2y 10K oY OO

{0 ¢ Sofonasmidfoihinaus waglisunsifuimouns uazdrds (5¥UNGNIYINTUTD
AVINEINTT F8)
¢ o MoTonanuidei
&lo MoTonanIed

av

& ederanuifeiianuiludszme

&.« edoiniidsuiuntyiisssmanasuilusesane

¢.¢ edonanuideildsumssrsidunsasaausznea

&5 se¥ounany cddeildneunslunsussyudinmeinmsss 4 Waasey
Keyword fiagldifum (computer search) sanfiuudayararuisevesviuilisy

N1591994 (Citation) MalulsswAnazaaussnaliaae

Auduntwlne

[

N wRUsEIVIA

) =D

18 o Yayan13871984 (Citation) nanuideveninddedilasunisiaustoliisveusieiaanidy
wisnd : edanITesiduuiennd nalulssveauazisUssne

v a aa a o a v ' ' P
10 o ANUARSITY LazMseiirnuiion1sITeet unelio
98 & NSWsUNISEBNSULazYNe I luITITINIT LY

G.e WUsumna

v
=

8 @o UsEleguintiuannnauIdene19an1siae nedsnunasUseineuif

/98 @6 HAIWIE ...






99 oo HaNUIIEluaUIAN

sl drmidveiuseriternudsnuiduaiuazgnasmnusynis

(@VUTDYDELAUB). ..o oo
WOFARUN). oo o eSS BB RS

TR TR

wnemg: o efiliwelsnldnszanuiiuiy
. nguIvINsmunszyliludenivue

o






sudrinsusesuineimsiiiniside Wseydreglungudnnisvseaninginisla

(@) @WMIVIFERSNEAMLAEATIRAERS Ussnaumenguivn adamansuazata Hand a13-
fnam3 InenmaniieaiulanuazoInia s3diinet gnnive aynsmans gadesine Wand-
YedAuIndon uazdu q MAedes

(o) @UAIMMEARTNITUWE USENaumenguiv) IeIrmansnsunng unnernans a1o0suege
wadanswwE werunaenans viuauwwvemans danuenansnisunng uazdu q Mnetes

() @ Inenmaniiaiiuasindy Uszneumenguivn elluvddind Sunidindl el wnilgramvingsuy
omsiall willndwed izt Vlnsiadl indidaneden infivada Suededed iniiBeRand
Lﬂummw WndARLasNEYIATIZN ma‘uammmssu WndynsTU Lﬂﬂ“U’WIEJ’ILLa%}WH’mEJ’I
13esdiene Wndvny ndudinam uazdu q Miferdes

(@) awnunsmaniuazdiinel Ussnaumenguivn niwennsiy nistesfiufdndagiiv niweins-
dnd ninensUszus nimenstildl viwensduiensinuas gRATMNTTUNITINYAT THYUULNEAT
N3NNI §5AINSINEAT FMNTTULAY 1ATRIININANTITNYAT ANIARBUVIANITINYAT
Iermaniiinin uardy q Adedes

(&) avnimnssurmansuazaaavnsside Useneudenaudvl Inenmaniuazinaluladiugnu
yAmnsTuAans Jmnssueans NENNIINITY wardu 1 Mfierdes

(o) a1wusugn Ui“ﬂEJUﬂ’JEJﬂaiJ’J‘U’l ‘US“UEU’] UsgiRemans I’US’mJﬂﬂ 15304AR AaUNTTU MW
anlnonssu enaun wagdu 9 Miedes

(o) awndfienams Ussnausmenguiv ngvaneena nuanelesgig NOVILNENTU AJULNE-
LBNYU NOMINBFIND NYMINETENINUTENA NYVINEITAITIUIAIIN Uazdu q MneItes

(@) avigmansuazsgusemaumans Usenaumenguiv audunussswinsUseima ulsune-
MEANT gANNITAININITIHIY do1duninisidias Fiantenisidios dwninemienisidios
szuumsdies nguimsides Sguseimaumans ufa1s1sae gvseaniifiomiusiuag
wisvgraninIsiios uazdu q MAeades

() avnAsEgAans Ussnaudionguden wsegmans mdveemans uimnsgsie mstad uagdu 4
Mieteq

(@0) @a1vdningn Usenausmengudun dauive Ussrnsmans uyueined Ininendenn

Tymdsmuuasdipudunsizi 91w inen nssuiumsefsssy uywelneive uasinaiven-
AR TR L ATZHY Qﬁﬂmmwﬁaqﬁu QimMansdenn MIANYIAINANBNIATENINUNA
ARTANET uazdy 9 Mifeades

(0) ﬁ']"U’IL‘I/IﬂIuIagaTiﬁuwlmLﬁ“ﬁmﬂﬂ’mm% Usznaumenguiv) neinisnouiines nsauuiay

MsdeanssneaIfion mideasiaieris msdmanaziuissesing sy Uuaﬁaumﬂnumam
ansaumAmans Tmeamans ussaninumans walafifsiue wazdumians uagdu q
fuendos -

(o) A1IM3AN Ysznaudenguide Hugumsin udngnsuasnisaou Msinuazms

Usuiliura n13finyt waluladnisAny U3mMINsAn InIneuasnIsiusiuINISAng

nsAnwILENlSEEY NMSANWINLAY Wafnw Lazdu 9 NNeIves






BUU Y. n R

LUUSUSDIR5 U5 SULAZATTHIVUTIAUVBILUNIVON AT UNISIEUD D
WBYBSUTNIRENIVUUNAIVIA : 51998 1NIUALAULAIIRA

A (U187 U/ YA 185U584977

aw vo o o Y Y awv
(W18/ WY/ UeaN) wlﬁ'sumimuama IWBUBIUIINIAFNIINY

Wiswnd : s19Taunidefinunriand Useinlulszuin beoa iuyanadiliineinisessu
WAZATIYIUTIUVBIUNTIY ATUUUINIVDIATNNUANZNTTUNITIFBWAIR Al muall « Usens
fail '

@. UNIFuAvainuYadnd wazdlnnsIINluMI9IYINTT Uaen139anis Undesel

[}

a

audedndronuias lithnauvesBuuiiuveany liaenideunuvauvesdu fedliifosh
uazd1atayana vieuvdsiunvedeyaitinnlilumiide desdenswmanisuarsvuise uasdinm
WusssuRedunaysslenifldannside

. TniTefensynindeiusnsdlunsiauide amdennasiivinlifumissau
afuayun1ide wagdenhonuiinudein ﬁn%ﬁ’aw’fawﬁﬁammﬁmnszﬁ*ﬁamnaqmﬁ%’ﬂﬁﬁtﬁmﬁm
nreeanFuTIuiu awmmmmuwa‘lﬁlmwamwaﬂ LLa“LlJul‘lJﬁﬂJJﬂ’muﬂL’]a’l finnusuiinveu
liasfsnusemindniuns

. nIdedosdifugruanuiluaininsiviideesauiisme wazdinug A

<3
v

- d1ungy nieUssaunsalineaiusesiinide el ludeuidendiaunmuasineJesiudani
NMFIATIEE MIAAIN Y3N1SATUNRANAIR 'ej"uawda‘lﬁl,ﬁmm'lmﬁamaﬁiamuﬁa‘fﬂ

v a

. Uﬂ??]EJﬂENlIﬂ’J’]ﬁJiUNﬂ%@UﬁSﬂQV]ﬂﬂHW’JQH [EEREP LUUEGVI&J‘U’JWVﬁE}‘L

LY [ s LY

n3 ”UEJWENGY]LUUH’liﬂ'JEJﬂ’)WMiEJ'UﬂBU ITUNTEN LLﬁSLVlENGliﬂur"l’]3‘VI’TJ"UEW]LﬂEJ’J‘UE]<‘JﬂUﬂ'LPﬁG‘I Wy

) o =

auIRUTITY W’iWEJ’]ﬂiLLaSﬂGLL']ﬂﬁE)M mﬂﬂﬁ?ﬂﬂtLﬁZﬂNﬁ’]UV]QSBH?HUﬂﬁU’JWUSi?N NINYINT Uas

1A

FIR

A
Aanndeu

. nidosfoamswdnaes uazdnivesuyudildifuiesiddunisife dnide
fedlimilfaausslovinidnins wwasiasuazvamiuaswludniesveaiiouuyud fosie
Wunrsentiifezeduiegmamueveanisidounyanadiiiunguiaedne Taglinasnas uie

a a ai

TulsAu uagliasdindnddiuynna

v awv v

o. UnI{usaiidasen1aninudna TﬂEandﬂﬁnﬂaﬂﬁluvgn%umauwaamaﬁﬁ%’a un79e
AolidasENAUNAN fasmsEntindneaRdununIorNENBsIIYIMIBRdwmaliinsindeu
Toyauasdofununsivins sulumaliinsaidenienenide

o, Unidefadmanuidolulduselonilunsiiveu dnidofianeunsnainuide
ilousglovinisivinsuagdsan livgnonatefunuauiuanumiuais uaglilinanuitelul
niligou

s. inidefamsnanudariumdnnisvesdu nidefisilant nieuiiesdame
foyauazdunaumsive veusuilsmuAaiiu LaZANAYBILBY wasnienTzUsuUTuAluIde

v ¥
Yoanulvignees

/. UNIY ...






o-

<. dn3defialianusuinveudadirunnszdu Unideadsidndrinfiageia
masaityilun19v3de eauindimigignnis eanuasyuazUszlesiuediny uaz

MANY B






TulduaNaUIYINDVDTUTINIANATUIIY
AINAMUNITUAUSNTTUNITIVYUNIU

UseTRvedidouay / viieamsdidy (Tudd3emanun. ... Aw) wazateile¥eluvinede o
valunsrvaeulvinseivituiugidelute «
LI (TR TSVAVaR VAV KT i) OO, L7+ £ S —————

s ida

TDETRATDLT +.rvvvvooveeeersees e eesseses e s s esesseesssseee s eesseee s s e e s eees e sesseee e se s eesseesseess s sssese s s

SWALUTYRY oo VI VLATIIITANTT oo eesereese e e s sessesse s ss s
PUVIAUIITANTUIFDUT oot
A MUITETUAEVILILET oo e e ese et
U3 I5in15MI9uLaEnN1svnide

YR U0 1121 R 1 3 OO OO

sryuTwasideanefunanldeiausreiuieia
(@ ANMUFIAUUASTIINVOIRIVINTTIVE oo ses s



U8 of

90 <

(o) F2HLIANISVNINY e Yo, WU
1) ‘o o & 2 o o ~
PLATUN .. WAOU oo, W oo TN WO e WAL oo,

P - v Ay o oo a = a a v o
SSU‘UE)U‘ﬂﬂaMiE)amUUVla’Nm ‘(’Na'uniﬂ(ﬂﬂV\ﬂaﬁ]Uﬂ']ﬂJi']EJﬁELE]EJﬂLWMW]HvLW o U

1

v & o v FERY v 1) a v
volasaeiletiolute < 1 'Luﬂsun'aw,t,asgnmaamma - UWANA. mMute @

v v
v 14 ar

vivil Pdrweiusesiderudadugndemnusyms uasnasuifedlilfifudumile v

1Y

nsfinyuieIuUTy wieuszmeladaslag

mﬂﬁa?}aﬁwﬁﬂgﬁﬁ'a ................................................................................
(et )

ST I / e Y

maﬁa%asﬁ'iw%ﬁ'ﬂ ................................................................................
S, )

U / e, Y

maﬁa%sj‘hm%%’u ................................................................................
A S )

ST A T stsssesisinmmmannn

8%



)

UD

ANTLAIUTZNBURUU 0. o I

o TEUTBNaNUITEMIN W IVELasn1wIsIng Y

9

b szyleauivinsminnsidehegluaiunivinswasnguivinisle dseluil

%

(@)

(en)

@nvInermansnienmuazadnmans Uszneusmenguitadineianiuazaia Wand
psimans Inenmansiieafulanuazedne 53aAven gninen aynseneans
anflenine Handvesdauindon wasdu 9 Miedes

A1U1INIAEASNTITUNNEG Usznoudienguiv) IMeImdnsnIsunng unneans
AT mauﬂmmwm WgIaAERS Viuauwngmans deauenensnisunmg

uazdu q MAendes

arvmerransialinazindy Ussnousmenguivy eduvidind dunidind Tl tadl-
gramnssu amnsiadl wafilndwes 1niiinszdt Ylasiadl wiidaandeon ninaila
Taedesiadl WilgaEnd wiiginm ndueiuazindviiasgi indvgnannsa
Wndunssu drineuasivine wissdiens induny wndvTanm uazdu q Mfertes
anvnunsAanswaziiinen Ussnausmenguiyn niwensie nslesduidadngiiy
ninensdnd ninensussan niwensualil w%’wmﬂsﬁ%ﬁamsmwm RAMNTN
MINYAT TPYUINEAT VIENEINIAY ﬁsnﬁ]mimwm 'amnsimmuLﬂsaaﬁmsnamsmwms
Aawandounne Mmainums Inedansdanin uazdu 9 Mferdes
avndmnssumansiLazgaaIvnssiide. Usznaumienguivn Ineimaniuasmalulad
fugnumdmnssimans dmnssuemans gramnsnide uagdu q MAedes

AU e Usznauéﬁ’wndu%m USvyn Useinaans lusiuai 195uaf Aaunssy

AW antinenssy maun wasdu 4 MAuades

a19189AATaAS UsEnaunlunguivy nguuigeIny) NQVUILATYEND NYUNIBNNIYY
AOVINNBLONTY NYUUNBTINY NYNINETEVINUsEImA Nmngisiansanau

uardy 9 Miedos

annsgenansuaysgUsTAnaurans Ussnaumenguiv anuduiusseninasune
ulguiemans gaun1samnanisided anrdunanisiiies Finmansidies deninen
nensiiles szuumsidies nguiinisdies SgussAauemans uRa1s e grsmans

WBAWAUAY [ATEAMARINISLIRY Lagdy q Miienves

()

(@0)

(0®)

AUNATYEANERS Usenaumenguiv 1esugenans widlveeans uimsgsna

nsUnyd wardu q MAeados

anudaning Usznousienguiv) dnuinet Ussninsmans uyueinel daine -
donu Jymdsnunasdenudaunsiznt 91v1InNg NIEUIUNTYRSITH NYwellnaInen -
waziinaimendny Waundsay gitygwiesdu giimanidern msAnwaawena
sywinane ARYLIVE wazdu q MAades

avmelulafasaumanasimaans Ussnousiengaiv Ineimsnouiines
Tnsauunan msdoasienifien msdeasasete msdsaariuiszeslng
syuvasaumeagiiendans asaumamans dwamans vssaninumans waia
AfisAnsiuasdumens wazdu q MAeades

/(@) @191M5ANE ...



(0b)

1o-

aNsfiny Usgneudiendaivn Nugunisiine) ndngnsuaznisaeu msia uazns
Uszillunanisnw walulagnisinug U%msmsﬁnm %Gﬁ'ﬂEJ’ILLﬁ“ﬂ’]iLLUSLLU’Jﬂ’ﬁﬁﬂH’]
nsdnwuenlsafen nsAnunfivey wadnw uagdu q Mieades

U8 o SU‘U’NNa\‘l’Iu’J‘ﬂEJU‘lﬂ5‘UﬂﬁﬁlW1JWLNEJLL‘W?‘W?EJ&Jﬂ?iﬂﬂﬂlﬂﬂﬂi“‘l}uﬁ‘mﬂ’]ﬂﬂU’N

10 & SUUT]EJauLE]EJG]LﬂEJ’JﬂUN’]"ﬂEJLLa / 'V]iEJﬂEU“’N’J‘-\]EJVlﬂﬂu laun ¥ ‘UE] uEna ‘VNﬂ’]‘l‘:ﬂlVlEJ

LLa“ﬂ']U’IENﬂE]U F’mﬂﬂl DIYW FIUNL WU’JEN']UV]E’NHG] WSE]JJ‘WSJ?EJLH“UIV]?FIWVI VII’JEJQ’]’J‘J Wiou

NUELAVINTANT smmmmmmalmavmn
U9 & ssyswﬂazLaammmn‘uwamu’mamauawa%’mmﬁ’a

(&)

(o)

(en)

(@

(@)
(o)
(ev)
(=)
()

(@0)

u,amLl,mmmmwu5’1uwsaﬂmmLLa“aﬂaﬁﬂmnmmswummm Aynsedianusniuy

filgvnnsisede

nzmmﬂ’mmnmLuaau,asmmﬁuﬁuﬁ‘mamamu%ﬁaﬁﬁuwamu?ﬁ’aé‘u 9 valudssime

wazAnUszmaineilanhidouuds vhilu dels AMathlvudlng a4 was

LONA1581994

LLammaﬂszammmﬂmwwmmsfmﬂlwwﬂmu Seamudiuanudagdute q

uAnzde adurginitlidadeninguss Aaftiy 9 daudrdguseuraulasgsls

seloudIvenld 1dun . .

. %umauuaﬁ%‘nmﬁu%’am oSureatheialaui iuteyalaeitle eenals wasvinluda
' Laan’lmﬁmuswmmauamnan

. mumuuansmsamswmwana mMslAseiuarirudeyasdrsasiden

nwaumemmsmaamwmﬁmmmamauma.flsma

svysyasaldlumsive o GNLLﬂLiNﬂUQUﬂS”ﬂQﬁuﬂﬂmﬁﬂ]EJ

seyanlfduiivhmaidelidaeu sy Uamuwwmmsmaam%'aamuﬁt.ﬁu%’aga

maaﬁlm wsaumLLammmNaUsvnaumEmmm'l,ﬂﬁaLﬁaﬂamuﬁﬁ’andn

s3UInNURUIVUsEINuAlgaeTunsise mumsumuﬂunsumauaﬂms’ma

LLaJaaamuuﬁluwuamwuumiwama

ayunamsidvegednieu Tnossyiwamsitenlsiduedaals denmapIfivanufig

Tunsidedineivela

ssyUsrlenfiildsunnmsidelasansen aasnsumsihramsiseluldusslon

wlugudnnig LLa“‘luﬁﬂu'ﬁﬂ3“1111114%*“16’1'%’11115“‘[&1%15171’;{11/1'10mmavvmé'au

U9 o svwamﬂawsaamuumaaq Wiamamuwaasuam:mammmaaaummwautaaﬂmemu m ‘UE]
U0 o aomaua‘ua ﬂm NG)’]L‘L!Uﬂ’]S’J‘i]EJV]ﬂﬂU LW@IWLUUIUG]'liJ'il'SSEﬂUi‘SZUUﬂ'H]EJ W'ii]ﬁJVIQ“UE)IWS“U

M hou U VILEiUE]NaQ"IU’J%EILW’G“UEJS‘LJ?'N’JH 1




VUIFLAAIAUT UL DUNTISLEUBNAUINBYBTUIIIA

o (N8/UN/UNEN) o UMANA . eeeeeeeeemmeeeeesece e
DIUI oo gl Y OO
WUUTEIA oo S S
Bueenly e /19 /UNEM) (V13 R
DI oo eeeeeeseeeeseeee e a0 Y OO
WUUTEIRA oo e
BUTUIITE 1309 %ottt e s

LEUBNAIUIIBLSDIAINAINBVDTUTINIAAN1IBUNITF - 5199aNaUIT Uszandaulseuna
baoa 3NE1UNUANENTIUNTITBWIA waslidadeanaglngidalasusneia mnnanuidy
Seenananlasus1a

& awv w 1 ay v g ] = <2 a o < = S W
Ml nauddasminanidlmdudiunivesnsfnwiiiosulayan vieussmeatetasiag

Y95U589NUBMINTIFUYNFBINNUTENTS

wnews  AsiinaeIelasunsindeliiiide vielasunumside wieludlasuansu
Tunasn3de Tigandre wedbivuludanny



v o w

wilsdoaunandusAulyu

v

W8 (U8 / W/ UNENY) oo LU
DIUI oo ZR1TR Y LV
VUBVMUTFITR .o
Suwauly (W / U/ UNEND) oo U soisesmsnnss sossmssimismenrssmmmenmmmemssnssessessesms
e FVWAUS oo
VUBBSMUTEIN oot
=2 & vaw = P
BUVUEIVY 309 e

LAUBNAIUITEIEBIRINA WDV T UTITTAdN ITUNIIR © S19TanauS Sy UsganUauuseunn
b&om IMNATNUANLNITUNISIT YUY LLaslnﬁmﬂﬁaaﬁﬁ]slﬁsﬁﬁ'alﬁ%’umﬁa WINKNAIIUITE
Sesnananilasusiea

veiusavhiemutsiugndomnusenng

vanews  fastelumisde fie HUeRUTRusEauge liun o8n1suf sesesnisud aaui
IOINUA {E1IeNsan 1Tl lemuviaiieuvin udy



(d1un)

UseMAFILNIUAMLNTSUNISIVBUNTIRA
1399 NISLEURIMENTNYS (S2AUUSRILEN) WBaYaUTINIAENMITLUNIYIA
5199298 BNUS UsznUdauussunnd &b,

=

A8 @1NIUANENITSUNITITEWLMIEA (1%.) Tulsuitenasdaaiuni1sidunes

.
Wermans wazdenueansiiiaiyinami suisaivayunsiinerdnusluseduuigaen

<l

Afidnvauzyoinisadnesdauilnimniulsslovidersivinisuagnisiaundssnea fady
LﬁalﬁuivmaﬁussqwaéwL%fw’haﬁ 9. Felednlvdisredadmiuineniinus eaudsggien) lulsas
awivnTs Wulszdmnd

dmiunswIsunsauiunuludauyszanm beom fiazunie 2. Wimuassesnan
Iﬁéﬂszaaﬁﬁ%mua‘iwmﬁwuﬁ' (szudSaygnen) ievesusisTaanidouiand : seiainendnus
U3z 10auUsEuI bdom TATNSIBAUEEIANTULUL 3%, © 2, WUU 29, b 3 UAZHUU 2%, @ 2 LU |

o & o P W @ v & Vo ) 2 w o
MeUsemeas 4 wazBuauaiiavasusiaias laauavaiiluauly auds U &l

v v
v

vadl daulaamisaainilvanwuuresunisiausnanuldfiivles wawnrct.goth
n3o13uled inventorday.nretgoth uavdwuuunasunIslausnaIy uaz/mis Aneasuni
swasBuaiudnlii dedualunazairenuaniiuide nesssdiunauazdnnisanuinisite
dninauAnLAsIINTITEUNTIR 1097l acs auUNMAlEBY LIAIATNT NTUMNUNIUAT soxoo
INSANY 0 be&be beed Ad ¢be, o bEra bbee WU LazIa1sIvNIT NIBNNIANUIY
Slanvisefind? dissertationaward.rekm@nrct.go.th

Usenid Tl bo NUAMUS bdol
(a9%0) dsgnd nsadila
(Fans1nseasnY nsedila)
LAUISNIIAMENITUNITIVL WA
o v
ﬂ']tflé']gﬂﬁlﬂ\’l

5«\’/

(WeSvim yeyey)
AeuensnesUssiiunauazinnIsANINITINY



WU 2%, a2

TuthduenanslunistauaIneinusiNeva5u19IadN1IWIUAIVIA :
1998 Ineinus

D INININUS T TINNG) oot
Igdndaonans Fruaustees o& 4n (193 o 10 1N o YA) WABLBAAITAN 9 wisvasunetan
Yol
o. Tuthduenaslumsiaueinerfinusifievefuneiaanidouiend : se¥aineniinus (WU 2%. o 2)
I o YA
b, luausinerfinudiitevesuseiaanmitouind : Teiaivetiinug @Wuu 2. b 2) U o€ YA
. undageineninug Manmwilvguaznwdingy I e Y0
& ednus I o& tay
¢ dundiuantnsseudSugenvientiidesuserhidiianisfing 3N o YA
o, whdsuansmnndudwesiveniinug uazlunsdiduineinusvesifiyana mhenuniaigua
mAenTy vieminende avdedldiummuBusenaniimiuiaeny u3esdnsui viedilasy
veumNEIINT e w30s3N1UR vie Mumisidisurin (WUU 2. @ 2) $1UN o YA
o, Aefiusd 215813 wenansiu wiediundsRuiildRuiineunsineninusviedniidenauiuudn
$wnuetea: o¢ ¥a (Mnideiisryteyalimefansafiusauminszadld) 1dud
DU soseussmsysesans s sessass s oSSR OSSN PSS AR P T A BRSPS RAAR o558
B mspspanssposesmasssespsssmsars a8 st s e s ssassons VBT RS TSR AL s s
N | OO OO U U EEO PO IV UIRTURI PSPPSR S
<. Uayan1381984 (Citation) nenimusvesinilueded eludsemenazseuszna uasienansiiiiafos

a' ° ' & 4 v ) a o v v, [V
uq Swruseea e¢ ya (nilefiszydoyalineiannsaiusuauminasauls) loud

1
o 14 1 4 s '

viadl Frwidvesusasidennutiedugnaenusenis

maﬁa%mﬁﬁuanmi .........................................................................................
(oo ees e s seem s )
- ITIILI coooeoeeeoee e es s s et s s
T AU oo K RO
msﬁa%a@'%’manms .........................................................................................
L e eenemsmememmer s e TR s )
WA ABU cooeeeee L ; P

VUGG LUU 2. @ 2 UaZ WUV 2. b 2 Lilemazeadunnivewindu



WUy 28, b 13

TuiduaInerinuditavasuseTadn i sourennd : s193a3mentinus

(Mwlne)

1N FIUNIUANLNTTUNITIVYUAIVIRA

FoIneniinus Mausveiusiada @mseiuluthds wuu 1.e 2)

WW9YR)

avirnsiiiaueveiusieda (srylemvinnisuasnguivinisvesdninnunaaeznssun1yide-

UseiRvasvinineniinug
Fa(u18/ur/u19a17)
Name (Mr./Mrs./Miss)

swaluswie
@ o P
mneavInsAnyiAdoud

98 & UseiinmsAnunaunssauusygniaudessaudignen

Yndnse
NSANWY

snwstauTyn
a1 (ven)

a0UuUMSANE

G0 Useing

/48 o STUTEALELA .




Jo-

oo  szyneaziBeafeivinerinusiiausveiusnia
(@ ANMUERLaLTINNVTeN S IOTRTAVUTUIMETINUS e

() IUITUTN S IUDIIAZEDNAETTONIDT oo sesessseseeesesseeeesesesesssssseesseeseseeeesesssssse s nsnsssarenseos

(60 U T A AU DIN NG I oo eeeeeee s ssee s se s esee s eees s esees e es e seee e nns s s ssasnssanes

(@) TEM T U T G oo e ee e e oo ee oo ee s s eeesesesesesee e ses s e s s e enensen e st sr s

() FEHLIAWIINITIVY woveeeeeeeeere. Y oy
AUUATUR e ABY oo L R 89 WU o WABY e, R T

(G FNNIRTEITY VAN ¢ ssmsecsnsssno s 5 S Y TN N S S e St s s

900 UseTRveenansgnusnwivian

i) AT LA VL VAT ) S (511 3 R ——
Name (Mr./MIS./MIiSS) .......ccerrverirreeeereriesssereressenans SUIMAME et eesseesesssesesssessesesseaenssssasanens
1T T —— BB v
AUV N TUNNN T oo ssssss s snesssssssassssnes DTN e esesssessasssessssssesseesss e ssssssns
AU BTUTIEINR oo ee e esseeee e et s et e
114 U OO UUI e——
B TUT A T DR ARBLE oo sesses s ettt
WLNEAUINTANGT oo ssnenes B T 1R R [T

€

ANOTIOVOEVIINNINUS e
(e ees e essseneanes )

U T} VI WAL oo
ABTIDTDDIITENUITAWIVIEN oo
(oo ee e se s aanaens )

U DY oo, T R

¥ [ ] q‘j
WRUTENNG LIAWTULIT 2% 1o 2 az@aasluaf Ineningu



A1TUAIUTZABULUY 1%. I 2

2 o a a (3 n‘; - L4

18 & 'i%u‘llﬂ’J‘V]EJ’]uWUSVNﬂWUﬂVIEJLLﬂ%ﬂ’]B’]ENﬂt]B

b4 o a o o awv | a P a LY d’l
10 b 331{‘6837‘217'3°U'm']§'ﬂﬂ’]ﬂ']i’)ilﬂ']']i'JEJ‘L‘LJﬂ']‘IJ’l'J‘U'mWSLLaSﬂalleﬂ'Wﬂ.ﬂ mmalﬂu

(@)

(o)

(en)

(@

(&)

(o)

(@)

(=)

(90)

(0®)

aa a

awineeaninmenmuazadamans Ussnaudenguivn adeansuazada wand
A131AEN 3 awmmamiannUIanua“a’mm 55WINGT NAINYT AYNTANART
anfleningn Wanduasdaunnden uazdu q Mieades

a1 dIneenaninisunvd Ussneufienguiv IneiAansn1sunng unngaans
@5n5euge wadansuwmd weunarans Vununeeans Snumansnisuwng
wagdu q MAedes

awieeaniiaiiuazindy Ussneusenguiv efluvidiadl Suvidiadl duadl wedl-
gramnssu omaadl nilnawed wiidinsie Ulnsiedl iadidanden nfinada
Tandefiall WwdlWEnd inliganm indualivazindyinge indvgaaivnsu
Indunssy ndvineuasiving wissdens wnden induianm wazdu 4 MReates
awnnuasansuariiiven Ussneusenduiv niwensiiy nistestuindadagii
n¥wensdad niwensuszus niwernstall niwenainienisinens gaimnssu
NSNWAT TEUUNBAT NINGINTAY §ININTTNYAT rmnssuuasAIsdnsna

MSNEAS AWINGOUNNINITNYAT TerFansTanin uazdy 4 MAeades
aniemnssumaniuazanamnssuide Ussneumenguiv Ineimansuasimalulad
fugumdimnssumand Janssumans gaamnssuise wasdu 9 ffgdes
auUiug Usenoumenguiv U UseiRanans lusand 253und fAaunssu
a1 antlaenssy enawn uazdu q MAertes

a1wdfenans Usenaumenguizn Auaneain NYNINEIATEENY NYUNIENNIYY
NQVIIBLENTY NQUNIEFINT NQUNNETENIeUsene nguinedsRansana

wagdu q Maedes

annsgransuasiuszaaurans Ussnaumengiin aruduiusssninsuine
ulguermans gaunnsamnan1siied amduniinisidies Fiananisidies dsnuinen
nnsiles ssuunisiiles nguimsdies Sgussenaurans uRa1s Uy gnamans
Wernuiiung inswgmansnisidies uazdu q Mfeades

A uATEgANERS Usznaumenauivn esugaans wdiverans usnisgsna

nsUad wardu q Miuides

adennive’ Ussnausienguiv) daaniven Usssinsenans inyweivel Inine -
dann Ugyvdsnunazdenndansney e19g1inen NsEUIUNTERSITU NYBEtAINeT -
wazinAmendny Wauidny Qﬁﬂﬁymwﬁaqﬁu piimanidany msAnwiAnuaNenIa
sywamA ARvuAnen wazdu 9 Mieites

anvuneluladansaumanazimeeans Usznaumenguiv Iensaeniines
Tnspunau Msdeansiennidfioy msdemsiaietns msdmauasiusedlna
spuvaIsAUMANIAans msaummwam flmamnans ussansnumans watle
fifsfuriuasfumeans uasdu q Miedes

/ (@) @1...



Jo-

(o) @runmsfin Usznaufenduivn Hugiumsdne ndngasuaznisaeu Mslauagns
Usziliunanisanen waluladnisAny) UINRITNITANET IATINBIMATNITUUSLUD
nsAne MsfinuuenlsaBoy NSANYTRMAY WaAnw wagdw 9 MneITes

U9 'ivmnwmuwuﬁulmumsmwuwmau.ws wIaimladensuiuiiazldunmsanuiuiuey

TsasiiduivensuturivnsseRuni visese ﬂumm*mm-u,ﬁ~/wsﬁum'ﬂ,aua‘lwﬂs~°uu
J91ms latne
1 « swmaauaamnmnuwnwmuwuﬁ 1#un 30 urmana wanrwlneuaznrwidingy
deynd AoAl 1N AN wirgufidate neunueavlnsdny waawﬂﬂmalm
wsawmaLamImﬂwwmmmsnmmmﬂ,maumn
U9 & ssqswamﬁaﬂLﬁmﬁuﬂsﬁamsﬁnwwaaéﬁﬁwmﬁwuﬁ'ﬁg\‘uw\'izﬁuﬂ%mzym‘%‘ﬁw%mupLan
1Fud Ifunsinen seduysyen SnusdeuSaan aniv Guen) Foantun1sAnuuas
Uszmaiiaun1siinen
{0 5 szyswazBeafeiUIveninusliausvesusela
(@) LLamu,mmmﬁﬂﬁugwuw%aﬂﬁymLLazqﬂa3sﬂw'N'“rznnﬁ’v’iﬁﬂﬂuﬁﬁmu‘%ﬁﬂ'zmﬁwLﬂu
fivmsidesesd
(o) ﬂei'nﬁaﬂ'nmﬁa'sLf‘iaeLLasmmﬁmﬁuﬁ'waqwamuf‘sﬁaﬁ'ﬁuwamuiﬁaﬁuqﬁa‘iuﬂszmﬂ
LazmaUsemeiaeillasvinnisidernuds viitlvy dlels favthluualu was
LAZLBNETTD19D9
(o) wansinguszasansamuisvesnsidelidaiau Sosmudrduanuddadute 9
Lm'azﬁ'l’aa%maiwﬁﬂuﬁuﬁani’ﬂqﬂisaaﬂ'ﬂ"'u q fianuddgmsetaulasgials
(@ sufeudsidedld 1oun
n. ‘ilv'umauuazfi%'n'mﬁu‘?fa%la aduwatedaaudn uteyalaeisla agls
wazyhludadenldiBiiusiunudeyaning
. ‘Uzumauuaz%%'mﬁmswﬁaga MIATIRNaTRmINTaYaaENALIDYN
(@ sryveuaraIN1TIdLegtiniauIIATauAquiseylstng
(o) spyszeznamldluniside FaudFuduaunseisdugamsive
(@) 5 amuwﬁlmﬂummmswa’szjm’«Ju Iﬂaszuamu‘wmmswmaawsaamumnwaua
’)WEJEJ‘mﬂ WiaumuammmaﬂsunaumEmmm’lmwaanamuwmﬂan
(@) ssydunuduuyssanualdinelunisive mLLmLsumuauﬂiumauammi'm
uazdeanituiilivugavyunsidee
() agunanTidgegredaiau Tneszyiwansideiifiiuedilsaenndesivaiuig
lunsiteiinelivdoly
(@0) ‘SuUﬂi“IEJ‘Uu‘mﬂSUQ’Iﬂﬂ']i’)ﬁ]EJIﬂEJEIuLaE)ﬂ 9'1aamumsmmanﬁ'gﬁmhﬂﬂmsﬂwu
Filugninms uarluduiissmand uasUssrmueglisuusslomitmnss
LAZN19DBY
18 o SEYITILAY Buaiorfuerassiusnevdn laun Je ummana R lneuasn1wsangy
deyAneAl 81N AMUaNIYINg wirsufidasandeumuneaulngding waﬂmmmalﬂ

wsawmaLaﬁu'l',mﬂwwmmmsnmmaiﬂazmn

/%8 & YD ...



-en-

v o v dY a 1Y) a a 1 o a a
180 © 5314‘6814ﬂﬂaua::amuuﬂa’mm Wﬁﬂﬁlaﬂquwgq‘?jqaqﬂqiﬂﬂﬂﬂﬂaaUﬂﬂJiqUﬂgLaUﬂLWNmﬂJ

° .4
UM o ¥B
{0 « asnefietefiivednus/smsdiiuinumdn uaziu Weu T Mausineniinudiitevesy

519384







LHUU 9Y. en

vildouansanadudvaineniinug
(nseneiinudidunssuanivesdfiyana menumasiuia Mmalenvu visouming1ae)

H0 (UNB/UNYUNREND) oo UTHBTIE mcssamssmrsnensmonmsemmsessremcemmeenmomsiidi s ieeiits
DUV oo eeeeeeeeeeeeeeeeseesese e eeesreemmmmsmmmsmeseeeess s BIILVILI oo snssssrses e
T I TUT I oo ee e esse e s RS
BUBDUI (UN8/UN/UNETND) v LVSL 1 R — —
DATI oo sesese oo eeeemsssmmmm s eereeesssassneseees R LR LY SISO
T TUT I T oo eees e esee e s R
BUTUEIAVINEMINUSITON .ttt ”

duinerinudiSessanaiievedusistaani3ideunand : s19¥aineniinus Usedntudssann
w&om IMNAIUNIUAULATIUNITITIUNIYIR LLaﬂaj‘ﬁ’ﬂimﬁaslﬁs}:ﬁﬁwmﬁwuélﬁ%’umﬁa
windnenfinusidesrananlasuseta

Wil Sneriwusatull aminerdearsanliauidiui Qmmwf‘mmﬁwuﬁ'lﬁmﬁlﬂu il
(Usadouniomune v iRssaidedlute n. v5e 2. il

O n. wwiivendelirsuulusedu (sassy)

O fusiu 3 fwn & O wold

O 9. univerdslvazuuuiiesssauienns U

Y93Us89IdaANUTNAUNABIYNYUTENIS

a
(G L) O —————
S )
1V LV I L1 A—
MG ALY 2%, m 3 nsdnInerinudifunssudnivesiiyana wirenuaiaiguia

AAENTY e ineds velvidlaueineninug damisdonansanududrves
Snefinusly 2. Tnentvilgnu ¥ieasn15ud w%aﬁjﬁlﬁ%’wawmamnﬁwﬁw
mirea1u n30e3n1sud viedumisidieuin Wudasdelunisdeuansanndy
dvesiveniinug tu



BUU %Y. an 3

iedaudnsanududtvasinentinus
(nszﬁ‘iwmﬁwuﬁ'tﬂunisuaw%waqcﬁﬁ'ﬂﬁﬁwmﬁwué)

RO TIVAVA RV ARC D) pe—————— AR
BTN oo ee oo eseeeseeeesssseases s sesssmm s s FAVUG oo sisessnnsens R
U T oo oo eeeeee s seeee e sser et e R
é’iatﬂutﬁwmu,aszJuQ’%’ﬂﬁﬁwmﬁwuéL‘%aa B evssposeeset eSS SSRGS RS .

saEusineinuditesiinditoreiuseiaan idouiand : ne¥aineniinus Usedntdeudssanm
o&om INATNIUANLATTUNTITEUVIUF

il neniinusatul smninendofinsanlimmiui qmmw%wmﬁwuﬁdu‘t‘iﬂu ol
Wsadeuaiemneg v esdaiiedlude n. vie v) Fati

O n wnivendeliazuuiluseau (Wsnssy)

O fau O fun a & O weld

O . wvinendeliazuuuiieaseauifelns N1y

yaiusasitemutieugnaeanUssns



TuiduanauUsERvgAnAY

BVBSUIIIAFNIUHUAVF : 5199aNaN UYL AU ANAY

4

49

10 F1INIIUANZNTTUNISIVDUAIVIR

19 o YananulszAvgAnAuntauaraiusia @wmssiuluihdaenans wuu 9. o U)

(nMwilne)

19 o @19 INSNEUBVTUTINTA

Q avinenmansnmenmuasadinaans
U anvineneansnisunnd

QO avrinenenansiniuasinde

O awnnunsenansuazdiine

O avndennssumansuasgnanmnssuide
U ananvsuan

O avrdfemans

L anunsgeansuasSgussenaurians

o3
L3

U arvwaswgenans
L anvrdenadnen
O awmaluladasaumavasiwmaaans
U avwnnsdinw

10 m Usziivowjussivifinau uazdsiulsviivgAnau

o)

LY v v a fa v
MINUNNUTEABIANAY

F9 (U18/U19/U9dN)

UWEANA...........

o 1) a o1 L3 L3 L3
ATLAUININIYINATG D Pd‘lj’JEJﬂ']’s‘lﬁ]i’Hﬂ'iEJ D IAIARNINRNTY D AN 3138

SR IR V4G IL FIVIN oo, svaluswele oo

/A5sERvg ...



HsunlssiivgAnAy (nnew)
(©) ¥ (WIB/UN/UNET) oo LU T TS

o 1 a v s L3 L3
ATNUININIVINTG D NUIGAIEARN I8 D FDNFANEIRTIR158 D ﬂ’]ﬂﬁ]i’]‘\]ﬂiﬂ

(o) dnweuzvamanulsEivganAu (Usaszydnuuzatslnegrmil)
m.o (HudsiAnduulv Tneflnnauantim fo....oo

3
cy
&n
=
fa U
Zo
=b.
,_T
e
.
e
c
c.
)
Lo
=
(=
o—2
=
.
=
)]
ge
)}
b
)
550
20,
e
)
D
=
>
L8}
Lo
- )
=
<)
bt
®
ool
2
=
af
Ce
(i |
Lo

a fa 19

(&) glindsvesFalsinensiiendesiunisussiugAnd

<

.o anvuzvewaudy q MlldeglullegiufiewSouisuiunasulszivsanduremiy
HUedaniadounnsoseisls



(o9) TeARTIUNTITUTERYTARAURABIVIETIL. oo

() UUHANUUTERYFARFUTIHIURTNNT oot
(«) Wngaanedeuanstns Wouh. ... LAIDU. oo L R
(D10) A IATUTTITAT N oo ee e s eees oo
0 DuRusne¥a F9U% e um
TR R 1 (swyUsEIan)
dlouit . L1 VI S R
(00) WunanulszivgAnauan (Usassy)
O slundia

O lildevlundda

(o) WU UNTTIUNITUTERAYFAAAU TTUI. oo um
VBT FUSUUTER NN, v o
" (ow) UsgleviinvzlasuanmanuyssiviinAuninsenuiasegia dau aauliua
uasNIIRRUNUSTINe ‘ '

..........................................................................................................................................................

o T s L T S AU GRS R R PCSEppp
(@&) NTUHEUNTHAITUUTERYGARAU. .o
WO a0} I K R
LR R T R TS R T A T oA ) NSO
WU 12000 I S R

aofled o IMFUSTAUSANAY
(et )
U DU Kl
a6floToRIIMUTTRUFANAU (NAU) oo
(ceveermeeremise et )
TN........\PBUY W e

18






WD (UNB/UN/UNRAT. e OATBEBITIEL et o585
DU, et e eee e e ORI
VIUDEIQTUTIGIIO . oo eeeeoss e sesesesesesss s e oo ese e see e seesese e ees e e see s e s eeresene
BUBDUIA (WU U e, UNHBINE. e sesesssrserese e
DVTW.eeees e TR T T
P T TUTIRII . oo eeeesoseessese e oo eeees oo ee e er e ses et eessoes e eerereee
e
BIUUBUTEAYTAAAUNAITULTON .. eessssssissssssssenece oo e s st

LAUBHANUUTEAYIANAUIT0IRINE T BYBTUIINTadNITunend « s19Tanas sy
UssTaudszann beo 1ndinnuanuenssunsideuiani wazlidadosmasligussivgandu
lasusnatas mnuanulszivgAnsusasinaniasusieian

[ Y
v o

visil PidvesusesintteaudesugnasaynyUsens

) 3D
&

N

) 3
ho

De

=

(B9 oo

_ (oo ee e ee e e )
BTN oo .
U ABOUe R A






ANTLAIUTZNAVKUU 2%. o U

19 o sEY¥ananUUsERviAnAuInIwIlng wasnwsangy (61)
19 b s3yIHanuegluavivinisle

(@) B IMemaninenmLasatind1ans Ussnaumenguiviadamansiazaia
Wand snsienans Inerenansifeaiulanuazeina ssdiiven guning
aunsenans onieniven Wandvesdainden wagdu q MAeades

(b) @ InemansmMsuwng Usznausenguinn eimansnisunng unnoeans
A1571500gY WATANITUNNE WETUIRANERS VIUALKVIEAIENT dIAUAEAINITHNNE
wazdu 1 Mfeades

() v Iemansialivasindy Ussnaumienguivn duvidiedl elluvsdini Fuadl
wnilgmamnssy o1naiadl iniliwdlwes wifiiaseyt Masiall infiduandon
wilwaila Tuadesiad wilgadnd widinm indnaiuasindsdage ndy
gnEVMNT3L Lndunssu Lndvineuazivive in3eadens nduiam tndvdanm
wazdy 4 MAeades

() avnnunsmansuaztiinel Ussnaumenguiv ninwensie nstesiuidn
gy ninensdnd ninensuseas niwensld iwensiien s
PAAIMNITUNYAT STUUINYAT NINLINTAU §3NINTNYAT IAINTIULAE

| 1A3993NINA MANYAST AAINGENYINITINYAT INeransTanw wazdu
fifende

(&) aImnsumansiazanaIvnIsyidfe Usenaumienguiv) Inemansuas
welulagugrumalmnssumans Imnssueansgramnssaide wasdy
et

(o) enuUn Usenaumengydun Usuey Useiaamans lusiand 1550ad
faunssu M andnenssu mau wazdu q Miedes

() aniifienans Usenaumenguivz nQuuNeuvIvy NMIIEentU NGUIEeIa
NYVINBLATYINY NQUNNEEINA NYMUIEIENINUTENA NQUUIEITNIITUIAY
wazdy 9 Mieates

(@) a1wsgransuasigussaauemans Ussnausmenguiv) ANuduiugssning
Uszme uleuigenans gaun1sainianisidles an1dunianisidies F3amenisiies
F9PUANEMINTTIEIBY SEUUMSHIBY NuN1silies SgUssAaurans
uRENESE gVsmansiioAuiung Iswgmansnisiies wardu q MAedes

() AV NATYIAIANT UTENBUMBNGUIN LATYIAIENS WIdlvemans USmsgana
MsUyd uavdu q MAeados

(@0) a1u1dntiven Usznaumenguiv daaninen Ussensmans uyweinen

InInedeny Jymderuuasdnuauasney 019a13neT NTEUIUNTLATITY
uywdlnenewazdnainedian Wauday Qﬁ{]zgzgwﬁaaﬁu Qilenansdan
MSANYIAILLANDAIATENINNA ARYUIVIEN wazBu q TAedes

/o) @1 unalulad ...



Jo-

(0@) ?ﬁ‘lﬂL‘VlﬂIUIaEJﬁ’]'SﬂuLV]ﬂLLﬁu‘LlL‘VIﬂﬂ’]?IG]3 Usunaumanamm MYINIABUNILADT
IW?ﬂJJU"IﬂJJ msaamsmamumw msaaamﬂsama ﬂ?iﬂ’]i’JﬂLLﬁ“’i‘Ui seuzlna
‘SuUUa'I‘SﬁULVIﬂﬂllﬂ?ﬁGﬁ msaumm’iam UWIFW‘H?IGI? Uiim’ﬁﬂ‘t}ﬂ’lﬂﬂi
L‘?/lﬂ‘l.JﬂWWﬁﬂﬂJ%LLﬂ“’ﬂiUG]”lﬂ’]i LLa"E]‘L! q WLﬂEJ’J‘ZJEN

(elo)-d393na5AnYA- Ui“ﬂ@Uﬂ‘IﬁIﬂﬁIJ'J‘UTWUﬁ"Iﬂ_ﬁ’]‘iﬂﬂ‘l:ﬂ wanammaumsaau

Msiauasnisussliunanisfinw waluladnisanu UINIINISANY %mwm
LLa MIUUBLUINITANEY n1sAnwILanlSISeY N1SANWIRLAY Wafnw uavdy 9
Mfetag
19 o swswamaaﬂmmﬁuﬁmﬁ'ﬁ;ﬁﬂszﬁwéﬁmﬂu uaz/vsedsseRusandunnay Taun
Yo- umana AUMamadnnTg Sy anqd 918 919 funs whesauiidans
fogiianseld vaneiauTnsdiw uazdlua
U0 & suqifmazLaaﬂLnenmJwamuﬂsvmwﬁﬂmﬂuﬁ‘ua%’umi’a°1
(@) 52 U'swavl,aammmnmmﬁmuwsa‘wmﬂaamsUs"mwﬁﬂmﬂum:JmmuJum
pg4ls
(o) swi"a“nmﬁ'l%‘lumwsuﬁwﬁ‘ﬁﬂﬁu T TR T S
(o) szyIndudeiinnduiulng maLUuanSUUNLLﬁl?ﬂwu nguuugunmeasu
UsehvgAnAuLige
(@) szynnaudh UazaNYULAUTBINATIUUSE g AnAY
(@) 3¢ Unwawaaﬂauummmswmmwaanumsﬂssmwﬁﬂﬂﬂu aii
(&.0) anwmumaqmamuau‘] wﬁhaa’luﬂaﬂuumamiaumaun‘uwamuﬂi ¢iug
AnAuvavinuldeids wietounnsesetiils
(&lo) muﬂmmamuﬂs“mmﬂmﬂumaamu mammwamumaqwauamﬂs
(o) szYsIwasBonieaunanng waytuney smmnﬁmﬁm?ﬂumsmuﬂwﬁﬂmﬂu
o) S¥UTIBaz Laaﬂannmamm{f[umiﬂsvﬂwsﬂmﬂuuauLmawm
() srydmanuussivsanduiluldluianisle
() 5% 5’uvi WPBU WA, ﬁi]GmsLﬁauﬁﬂ%ﬁmwamuﬂszﬁwﬁﬁmé’u wiouvanuudiun
nildensaanelouanivnsungas (5133')
(00) s8yINAglasuTITaInile wsaumszmaumaa 3998951973

—

(o) 5¥ 1'1LUuwamuﬂsvwﬁﬂmﬂu‘lwmwsalu

- odunanulsy mwﬁﬂmﬂummwu“luwmmwmsmaaﬁmswmswaLiau %58
"g“mwm 1‘1/1LLuUwuaaasusawaawmﬂuumﬁm TEAULEIIENS AIUR MIoMmUMUaTITs Uy

< mLUuNamuUiuwmmﬂummmiwmwsmmsmawnswms n399n919
é’anﬂnsuws'sanmim uau/mamuwamuﬂiumwﬁﬂmﬂuwLUum’JﬁawIﬁUﬂsmmammnmmaa
fuanusunsesUsena & MBI UMINED SUTDIVR I TIAUTY Y seduUdansensrsnanlvy 3o
AL g

- ﬁWLfJumamuU3uﬂw§ﬂﬂﬁumﬂmu’luwm‘wmawmamummanﬂvu Wuuu

o3
vV W L ' Vo

Wﬁdﬁ@%US@d“U@QQ’UQﬂUUEU‘UW % WUGNLLG]N‘W]W]? N@’]U'JEJﬂWi MS@WWLLMU\?WLV]HULV]"I‘UULU

v Y

&

Nalo) T8I ..



(o) s3YTMUNRVUTTIRAsWTETLASUIUUssnainlelunisuseiugAnau

9

(@) s8yUsslovinionmanaslauanuanulssivifnaulagazidenluug

9 9
a [ & v

wauszlovinosugia denn Auiuae nsiauUssmauasyszavy Inowssuiisuiunisd
Lifinasudssiviandui wazssyiduyad/snuiulunsdiannsonssilfuadissysede
mihpa/yanamaq MiwanulssivgAndululdusslond wfaumdngiususes i)

(0@) SEYsBTOMNBI/ YR Tithnasulssiugandululduselon

(0&) FeyTIHanuUssiviAndutldTunsmeunslunsarsviodsiuilath iela
RADAIUMIHEUNSINEITBUY 1 aing Insvied viFernsuansiingsanis Wusiu

(o0) STyTBandundug NertunanuUssRviAnduiiuiienivieaniiivuali
Tude & () - & (@)

(oe) avaneiloferviingussAugandu uazdiuuszivsAndunnay uasiu ey U

MauarauUsERvgANAUINDUBSUTITTA

VUEILIAR ynentuluiEusnanu uu 29, b U) line aunsaltinseansnuduls






(d11un)

UsZNIAEIUNIIUAZNTSUNISTIVUUAIYIRA
13899 NISHEUBNAIIUINY DVDSUITINIAENIIVUAIBIA : 519IANAIIUIY
Usza1UauUssun bdoam

fe drinauangnIsunHTewisnd (1) fulsveizdaaiunifeiimiveans
wardanurmanslmasainani Weduusslovinendmsuasnisimunyssme waziieldulouneil
ussaradsaded 19, FlFdalifisetaanidourisnd | s1etananuide luudagaivisins
\Juuszdmnd "

dmsunismssunisanduauludeuuszuim beom 19211049 29, leuaszesiian

¢

Wigusrasrnziauanaauide iNevesuseiaan1ideuiand : seiananuide Ussdudssunn

b&om TA71131882BIAMURUY 9. & K, WUU 9. b M, KUY 3%, e § WBZLUY 37, & N ILUUYINY
& o < @ Y v 1w & v ‘8 W a

Usenee 1 uasBuiauemovesusneian ladwatniilunuly auiedui mo wwiey béeble -

wail Q’auham130maﬁiwamwuwa%umimuawamhlﬁﬁ Vuled www.nret.go.th
n3aiulen inventorday.nrct.go.th LasdILUUNDIUNISIAUBHNAIIU LAY/NT0 ANRBEDUNIN
seazBeaiinduldd dhoduadunazaienmuanuide nesUssllunauazdnnisaiuiniide
difnauanznssunsITownnd el oo auunualedu WAIRTNT NFUMHINIUAS sooo
WNSANA 0 b&oe becd A Eow INTE1S 0 beax bbes UL LAZIa151TN1T RIONNIANNIY
518nvsefinddi researchworkaward@nrct.go.th &

Usznid Ul bo NUAUS beol

(a9%9) dsgny vaedila
(Mansstasgny vsedila)
LAVITNIIAMENITUNITITYWINYA

. éumgmﬁaﬁ
5‘” T

(wedsim yyaw)
HE1UI8N1INBIUTEIUNARAZINN1TAIININTIVY



LUY 3Y. @ N

TuihdaenanslunisiauanasuiseievasuseTadn 1 dsauieni « s197ananuise

CRBBALIUTTY oo

TAIAEIENES ITAIUBENAE & YA (9931 @ U0 AT o 49) WALLONA1IAY 4 [BUBTUTINTT fad

o. ’LumaaLanmi'lumil,auamaqmamwawasumaawamm% (WUU Y. @ H) I od YA

. luauenanuidaliieveusetanaimiise (LWUU 2%. o W) U o& YA

M. UNARYINEIANY mmmlwml,avmmamqw U o YA

< wideuansniuiBugennsiauenanuifiorsiunedad Muu 1. m o) lunsdraenddeldums
Finaliin3de vdeldFunumside wislasuandsulunanuide Wueeygndinihe wiedlinu
nM3dlidusenne wasmidesuninandUadutyn v . @ &) Tunsalfidunanuiie
mnanlunihilvesypra ansyana dfyaaa viavsnumaigiauaznaiensy lneldsunis
Bugannnmthmihenuludain $1uu o Yn

&. 31EJmuwamu’ia"aaﬁuauusfﬁtﬂu%lﬁmﬁu%Namummmu 2. b W 18 @ MU o 1A

o, Asfu 1155 lenansdu viedunAsuiildaiaineunsnanAde Swauseas e Ya

(vnmua'wsxu*ua:ualuwanmmsmqummwmniomiﬂﬂ Town
YO A

bl 115815

0. Jayanseneds (Citation) masuievesiuiiausvesusetaluassindluusemenasieUssme
waz lenansiieiedu 4 rueduas o Yn (Mnidefiszydeyalinefamnsoiuduunii
nszawle) oun

BUJD bt bbb st b st ea e e et et e e eeees s e eeen

mﬂﬁa%aé’duanms ............................................................. B
{55580 amemamasapsmrmsins s e eSS SR RS )
FNNUY o, S i i o RS T AR

AR ABU o, Wl o,
ANGUDYDHTULBNGAT oo
S S, )



(d11un)

U5enAdIUNIIUAMENITUNITIVULAIYIR
13589 MSIEUBNANUUTEAYIANAYN LIWBUDTUTINTAANIIIBUNIVIA :
iﬁe’a’awamuﬂszawﬁﬁﬂﬁu U521U9UUTEUIN Bé&om

Mg drlinauanenssuNTITowisnid (0w JulsurslunisdaaSukasativayuy
aulneitianuaiunsalunmsussAugAndudaiiul ssleviunussmand uusslovinedsny
uaziasuausTnuzvessama ludunifoussnstssiugandu fafuieliulovistussaradiie
shef 2. FelddalitietananuussiviAnduiuduussdmnd

dmfuniswdeunisduduruludiuyszann beom fazuids 29 Wimua
szaznalviusrasAnaziausnasuUsiviAandy iievadusiaan ifewiand : efananu
UsehivgAnAu Usednlauussuin bdom 90Y11318a5188AR 1MUY 19, o U LATLUY 19 b U
funurteusznien 1 uasBuiauaiiioveuseian Iinusindiduiuly aufeiull mo WY wewe

el galaannsanailmanuuunesunsiauonanuldiiivled wanrct.go.th
n3013uled inventorday.nrct.go.th wazdswuunasuNITIANBNAUNIT 1. NSofaRedaUN N

TeaziByaiuanlan dreduasunavadienua1uide nesssliunauazdnmMnuiniidey.

d17NUANENTTUNITIIBUNIYIA 1807 oxo aUUNMAlETY LURIATNT NIUNNUNIUAT @OROO
MSANN o bdbe beed A9 do, o beax bbaa MU LATIAITITNIT NIONNIANUIY
aLan‘Vl‘iEJUﬂa‘Vl inventionaward.rekm@nrct.go.th

(-]

Uszmd o Uil bo NUATTUS beol

(a3%0) asnne nedila
(ans1915dsNY NsIAIla)
LAYITNTANENTITUNTIFL UMY

ﬁumgﬂﬁaa

s -

(Wedsimnd yyaw)
HE1IeNINBIUTHUNALasIANITAINENTIAY



quwaamnms‘lunﬁl,auawammls“ﬂwﬁﬂ AAY
L‘WE]°UB'iUi’N’Jﬁﬁﬂ"l’JQEJLL‘WWﬂﬂ 372978 Na\ﬂ‘u‘diuﬂ‘lﬂﬁﬂﬂﬂu

L T e o Y o PPy eesre
lpdndaenas 31uueg19as o Y9 (I o Y0 Uazdun oc Y) LNYaTUTINIA fall
®. IUU’IaQLaﬂﬁTﬂumiLﬂuaNaMu‘UiuﬂUﬁﬂﬂﬂULW@‘U@iUS’N’JaﬂﬂT)ﬂEJLL‘M\‘I‘UJELj’N'Ja

HAUUSERYEANAY (WUU 2. @ U) S99 o Yo
o. lulauenanuussiviAnduiieveuseaanIsowisns eiaNaNuUTERvSAnAY

Uy 29. b U) 31U o0& Y0
m. Unmemanuuszivgindu (nmd) nedaludulisouies $1umn o yn
< dumilideuannsaansdeudnidns viediumdngrunsiuvesndnstng (i)

U o& YA
& iisde mawanﬁmuammmLﬂummawamuﬂimwﬂmﬂu MUY o0& YA

.o Misdeiusesnngisdudylusifuddiunens auul visdumisiiiiousi @iy
NauUsEAvEAnAuTnelumiisanssesiisiwmwaiteu wazninusFIamia)

&lo misdeiusasangisdudgyulussiuddansevsaanatlng viasmumisiidiousi @y
mamuﬂszﬂ‘uaﬂmﬂua1nmu1wumswmwwmiwmwsaanmaaanmnivmaaﬂmlvxu %30
LﬂuwamuﬂﬁuﬂwﬁﬂﬂﬂuwLﬂuanﬁawisﬂnsm 3edaiATosunusunte s

& wivdosusesmndeiulymssduseuadians F8unens vienmud viafsuwihduly
(fndunanuyse mmﬂmﬂuq]wmﬂu‘luwmwawmamumﬂLaﬂ‘uu)

&« duumdngususssnisiiauenanuUssRviAndululdUsslond (

&.& duundsfiund Wy 215a75 1A wlmwmwmauwsmamuﬂsv ©g
fiieades (@) Iiun

3)

3}
ANAU LazlaNa13U"

o. A Juanseazdoananuuazuanimdnms funey uas nssudsldlunsuseiug
Anfu naenaumslivssleviivamanuussiviAnduiiiaueveiuseias s1uau o Y (AN
wamuamlmnu o& ) -

o, au‘] (&) *

0.0 lUBYYINIINANLATINATSITEETTUNNITUINNE (G1i) dmiunasuussiviAndu
ﬁLﬁ&m’Iaaﬁ’umsuﬁﬁamﬂuqué
(ddniFeaenarsdivil o - ¢ ynFeuiesdeunisasinsuda)

viail fmveiuseshdennudrefugndeaynusens
ANBHBUOHAIDNGANT oo
(et )
AN e L 1) L
ABIDUBLTULBNANT oo



