) _ ‘QII/A'1 Inundsegifguigns
) I -

’Ju"ﬂ. nn¢407 ese nuuuuun

L’)M'J ‘e #E SO AV N0 clocouu:u-'dqib:

71 9 cood/? ado& ANUNNUAZNTTUNITIFULNIBR

ows NALEEY ININT NNU. eowoo

o NUATUS bdol

LY

1503 NMISEUBNANIUNBTDFUIITIAANITeWiIA : SeTatinidesnuuiend s1elanaauide
9 iaIveinus warsiananulseiviAnay Usedthauussinu beom

[

Seu  fewenyivende/deuienslsaiey

fy drdnauanznssunHfeuiannd (v) fulsuiefiezduasuuasdayiosino
Tnddulne utsatuayunsifeimsiinemansuasdiaumansivitadefiomi aduayy
nsvinendnusiddnusazveinisaiuesdanuilvaiiiduusslenisoussmend uazadivinis
duaduuazatuayuaulnedifiamannsolunsussiviandu dalduussloniunussmand
2. Faldanlinisusznmiesinaunidefinuniend nanuide Inerdnus wasnanuuseivg
Andu 1Wuuszdmny

dunsuniswssunisaniuaulutaudssuna beom 29, ldA1uaszeziIan
WU ssasdiiagiausdorinide waswide Ineninus uaznanuussiviandu eveusieta
an3Tuunen® : 519780 TuAuLYR s19Taranudde s19Taineninus wazseTanasiu
UseRAusAndu UsedrTeuuseana beoa lnsdavissaziBeanuuuunesuiidvualiludiun
Usznaaa wadl anunsasdivanuuuvesunsauenauldfidiuled wawnrctgoth viaiiules
inventorday.nrct.go.th uaganunsaauananuldsuavniifuduly audsfufl o wweY webe
asunuswazBuaiuAnlen dreduaduuazainanuaianuide nesUssifiunauazdanisaiug
N19398 dUNNUAMZNTINANTIVLUWINTIF (3%.)

FJuTgunuielusanstu uazveaunjanUssrduiusiigaulansiunifuee
WYDUAMES

!xm &0, G045, owm{
Q.15 @ﬁdm g

~-Of%. «m&u@wsmd.é%?nmc’fa %
</ \ o Y‘/

YDUFAIAINNTUDD

ﬁmms\waﬁm‘
Az “"‘*M ? (Aan91913983ny nsedla)
- 9&‘0;&:\1404&\ ° ﬂ'mfm LAUIBTNTAULNTTUNTIVULMIYIR

- lWo TODJ&)"IQJ .

NoUsEIUNALAZINNTS

v a o 2/3'%%(\7‘ u y
W3 ~
N3N o bebe beed D ob — o

5815 o oo boca [ f W [I) y



(d1un)

UsenIAdItINITUAZNIIUNITIAUWAIYIR
1599 NSHEUDVAUNIVYINBVDTUITIIAFNIVYLUIYIA : 5197aUNIALAULVIYIR
Uszandauussangl e

sy diinanuengnssunIdeuiannd () fulsueirdaasuwasdagfositniteineg
Feldvinuusslonduniusumaniuazainmadudnny weioliulsuisivssquadiiaied
29. FalFdelvidnsiausdoinideitovesusetaaniidouisnd : efatnidefiduuianaluusias
aimnindulsesmnd lagldvinisdadontnideisisdesssy wasdquantAmmzaundun
gausunazendatluafivnig dnanuideainaulsylovdnordivinmsuasdsenand auaisidu
wuveehauntinddedu ieusmafesinauduinidefisuwianiluisasanivms Wulsedmn
QY
dmiumaeieunsdndunulutlszanm beom fagui 29, IWimuaszezia
dmiubiiandmiisnnisszdunssnin nau viedisuit wezdgiamia aondumsfinw
sefuaniiugaun viessduane viaifleuvindiyana meenvu samausg q viedfiae
#3usnetaanidowiend : evainidefiruuind Mssasdaziauedonidoiioveiuseia
an13vousiennd : s1etatnidefisunriand Uszdrtauussann beon frsunausienide
flaumslafumsuszniaesinaudulinddeiduuisnd wieukedarhieasBennuuuy 9. @ 9,
LUU 2%, o 9 UATWUU 2%, @ 9 Akuuiineusznie § uagiuauaifiaveiusnetas Iideudvad

& v 2 w A
LUN@‘UVLU AUMNIUN o LUEIEU laddle

v

el faulaanuisannilnanuuurlesunisiauadetinidelaivled www.nret.go.th
w3aL3ules inventorday.nret.go.th uay/v3efnrdoasunusioaziBemfudulad dedaaty
LarainnuA1uIte neslssliunanazdnn1snugniside dinsuanenssun1sideurnd
1897 oo auUNMALEFU LIAIRINT NTANNUNIUAT @oxoo WNTHNY o bEoe baad o dod,
o beax bbgs 1UTU LazlIa131¥113 NSon19aanuedidnnsefind? researcheraward.rekm
@nrct.go.th

Usemid o Tl bo NUAUS bébl

(39%0) #Hgne nsedila
. (Mansnnsddsgny nsdila)
o
dinagnean AUIBNIAUENTTUNITITUUMIYR

ﬁd\!/’
(Wedsinn yyau)
slié’wmamsmwiaﬁLﬁumaLLas%’mmsmwéfmﬁ%’a



WUU 99. ¢ 3
Tuthdaenanslunisiguadaiindse

o

WBYBIUIINAENITHUA G - 3998 UNIALAUUITR

% '

. 'luﬁwa'uaﬂaw‘lumsmua?ﬁaﬁn%’aLﬁawa%’umﬁaanﬁ%’aum?ﬂﬁ : S9YRUNITLAAULAIYR
(LU 2. @ 7) IUM o 0 (I %0 d1 o Q)

] ’l‘uLauaU3~wu,auwammwaaum%wlmummuasumwa*uasumaaamwmmww 1978
UNITLAGULKITIR (WUU 2. b 7) 31U ot 9 (M %9 U o ()
LLUUSUSENR]?EJ’D’SS&JLLﬁ“ﬁ)SSEJ']U'iSEU‘U@QUﬂ’Jﬁ]EJ‘Vﬂ,ﬂS‘Uﬂ’]iLE‘IuE)‘UEJLWE)‘UEJ?UTN’JE]EII]’]’J%EJLL‘VI\‘I‘U’IGI
TNIUNITEAAUUITR (WU 9. o 1) 31U o Y0 (339 0 YA AU o (g)
swamuwamswwmumﬁ]awlmunmauamamamawmaaamnmmwm F1TAUNITALAY
Wisr# (enanswanuia iy & Hasw) $99IU oo YA Wi CD-ROM 31U eo UHY (§13)
laun

mauaau % mnmmmu.ayLﬂuﬂsﬂwumamswmsm (61%) I1uULENEE @0 Y
T93an13581984 (Citation) nasvuidevesying m’luﬂsummazmaﬂiumwﬁ UL NAL 00 [
(#dnSeaena1saraui o - o WyaSeuiesnaunisatasuda)

[
v ¥

visil Smidwesusevidiemudheugnieamnusems

eTeFORHNONET o

58505008 o558 St xRS )

FUIU ot esoesereeseeeoeoeo
K13 WPDY v WAL

el BOSUONES o

K385 e 58S R meneenen e )



HWUU 9% 8
(UnUn)
TuiauaUseiRuazasnuise vesindsefldsunisiauste
iavaduseiaan3Isewisd ; s193atndsumunvieni
AMNFIUNIUAUZNITTUAITIVYURIVIR

YV aw a0

10 o Yoyamluinertuinidenlasunsiausdeiieveiussiaanidouiand : seiatinidediey
W

[

T IR T A1 YOS
T Rt L L 2R WO
VO VINTINIARDUT (TUTATEY)..o s
LU ST DUANNTOTNG (E-NAIL)eeeeeeeereeerrees e ss e sssssssesses s

A TUNTIANNTORARDIALAYALAINTIER. ...

10 o auivinsfiausdelidutnisemsuunia
O ainermansnen muasatnmans
O & Inermansnsunng
O avninemansiatiuaginde
O g unuasaansuasdzinen
O avifmnssumansuaranamnssuive
3 arv T
O avifeans
O a1vsgransuazsgussamauenans
O awuAsegenans
O anvdsaningn
O awwmaluladansaumewasiveeans
3 a1wn135finw

5

/79 @ U5e)

3



98 & UseIRn1svinaumazn1svinide
@8 UTE RN TV U et e e e e s e e s s e s e e s e eseee s eee e s e e eeseee e e s e eee oo

&0 HANTUITEIABATU. oo ess e S
@ AMITIUBUIAR e

18 & SeTanaITentnaue waglasumsBRuimewns wagdneds (seynguiznnisvie
VNGNS A8)

&0 TNeTaNaMATeNRRLTDUN g
&lo S8ToNANUITINAINUN T UNTAUSEINA
&.on SITONANUIIINANUNIUFAIUSZNA

¢ MedomafideuiunmessUssmaasiuilusnassma

&.¢& Mefonanifeilasunsersdiclunsansanslseme

&5 edouneu middeildnounslunsussydumumeadnnmasig q Tusassy
Keyword #iagl##um (computer search) imﬁu’muuﬁayjawamufs%’a‘uawhuﬁlﬁ%'u
115819849 (Citation) WluuszmeuazssUsemalsigne

19 o Tayani1581984 (Citation) naswITeveninidenlasunsiaustoiiovesusistaaniide
WA : 5197aUNITAAULYTIR NILUUSENALAZAIIUSLNA

40 o ANMUARTISH wazMIgfismuiionsiduetsaliios
98 & MINsUMSEaNSURasengaluIIvINITHY
2o WUsENA

10 & 3u5I5ULaLN ISR IRmuTUITuLUURE uAtTn AT By

/79 oo HANITEY ...



-en-

79 oo nanuItsluauIAn

Wil Smdheedusesidemuddiuluttuasgndewnuivnns

(VOTOBOAUB). sttt
) SO ——— OV —
L TTR 2 VL. TR U SO —
P T UTIUDTD ..oooeoeoeeeeeeeeee s essessesse s s sssssssses s ssssssss s
DI LT P I Do ooeooseesessessssmseseesessesssssssssesessessssssssseesssssesessessesesssssssssssssssssneeee
AL NBEAUITIT NI oo eeeeessssms e ssssssss s rssssssssss s ssssssssssss s
g 030 116 o1 4 - W . | ——
AAVILNEDUENNTORNE ( E-MNRIL )errrrrrrrrreeeemmmmamsammmmmmmmsssssssssssssesesebbsesssssssssssssssssssssios

NUBLUA o. Wanlunalusaldnszawinuiy
o. nguATnInunsEyliluderimun



#1913 MTeENINEINTIINIGIE iseydredlunguiviniswiaaninginisie

(0) AvTINgIMAnIMeNNLazAtinmans Usznaumenguinn ademansuazada Wand ans-
pnans Ingmansiferiulanuazedna ssdliven gvnine) amsmans gnionine Wand-
YsdauIndon uazdu q fdeades
() A1VINGIMANTNTUNNEG UTENBUMIENGNIVY INIMANTNITUNNE unnermans a151504a
nATANTUINE NeTUnamaRs Vuswwnemans derumansnisunng uazdy g Mieades
(en) anvInemansniiuasindy Ussnausenguinn eliunidndl Bunidindl Fuall inilgnaivinssy
onaiall indllndles iyt Vasiedl eildunnden infinada dundesiadl wildWand
wiTanm ndviaiivasndyiiaseyt Indvgeavngsy dwnssy ndiveuasiiving)
130991 LndYY WdeTnn wardu q MAeades
(&) avunuATAERLAzTINgT Ysenaumenguivn ninensiy nsdssiumdadagity ninens-
&S ninensuszas niwenstldl vinensiilen1snues gRAMINIIINTINYAS SEULINYAS
VINeNsAu g3RaNEInEAT IMmnssuiay Idesdnsnanisineas Aunedeunisnsinens
neransTanm wardu q Mifeates
(@) awdmnssumansuargnamnssisy Ussnoumenguien Ineeansuasmaluladug
yndimnssumans Imnssumans gaamnsnide wasdu q MAuites
(o) @ UTueyn Usenaudmenguivn Usvey Useifemans lusiuad 15sanf Aaunssy n1wn
aninenssy mau uazdu q et
(o) AU URAANST UTENBUMENGNITT NYVUILBIEYT NYRINELATYFAT NGUNIBUMIYY NVUIE-
lONTU NYVINETIND NQVINETEMIIaUsEnA nQuueAFRasnaIL uazdu o Miedes
(<) awnigmansuagSgussmaueans Usenaumenguidn anvduiusseninsUseme wleuie-
mans gaNN1IRinIeNTsiles aatunanisdie Fenunmsidies deuineanensdes
svuumsiles nguimsies SgUssenaumans ufians1se grsmansifieanusiung
\sugmansnsidies wagdu q MAades
() @ uAsEgmans Ussnaumenguden wesegenans mdvemans Usmsssia nmatyd uasdu 1
fifendos
(@0) @ndanninen Ussnaumenguiv dnuivien Ussansemans uyweiven Ininendeny
Ugwidsruuasdenudaunsient e1ug1ingl nssuiunsyiisssn uyvedneine) wasineing-
day Walundsay Qﬁﬂm@gwﬁaaﬁu NRmERSERN NSANIAIUELDNIATENININA
ARTLINEN wardu 9 Mieados

(00) v maluladmsaumalarimeamans Ussnaumenguisn Imgnsreuiames Inseuunay
nsdeansdheaniiien mseansiaiedns madisauaziudsrering ssuvasaumagiiaans
ansauwmAmans dweenand ussandnumand wmedeafifssue wardnmans wagdu 9
et

(ol0) a11n 53RN Uszneusienguien Rugiumsfinu vdngnsuazmsdeu Myiauaynis

Useidiuwa ns@ny walulagnisfing uismsfing Iaineiasn1suugiuInIsinm
msfnwuanlsaieu Mmsfnufivay wafnw wagdu 9 Adedes



UU 3%Y. en R

[
ol

LUUSUSD9938555ULAZATTHIUIIUVDIUN N LASUNISLEUD YD

s ol 1 1

v
NBUDTUSI9IRENILLUITIR : S199aUNILALAULAIYIR

I (W87 WY/ U9EN) YIUIDIIN

(W8 WY WA ] AlFFunisiauade ieveiusataaniide
Wiend : s19Taunifefiauunand Usssdeuuseinn bevn Wuyanaiilineinadusssy
LA¥asIEIUTINYEINAde muuIsresditniuAuensTINTITouiend Aldtmualy < Useans
il

o. tnifedoslinnudednd uagiamsssuluniainnig uagnisdnnis dnddededd
Anudedndronutes lithwasuvesdBunnfurewny liasnideuuvuanuresfdu fediiesd
uazdsfisynna iieunasiuesteyaiinnlilunuide fesdenseonsuamamniuide uasiimny
HusssuAefunaysslewinldannside

o. Un3dedeemsenindaiusnsdlunisienidds audennasivihlifuniseny
fatfuayun1ide uasdemhsnuiinudain dnifedesufoRmutusnsddonnasnsidengifetos
yndegenfusniu giimiaihanuidslildnaian wasifuluaudmuanar fnnusuiinvey
laiagfanuszmineiniuns

. Unidedeaifugunrmiluanninisiviiifeegaiivme uasdiaug A

<3 Y
v o

Frungy wisUszaunisalifeafuiFesivinide Wethlugeuideiauamuaziieteaiuliym
MSAAsIEE Msimn vidonsaguiRanans susnaneliiAnnandemeiesise

. UnifedesiimnuiuiinveudedsiAnu1ide luiresifudiidiaviolusidin
y e
fauTusssu ninensuardainden finddnuarudsuiiazoyinuAauTausssn niwens uas
a

Y [

nifefesiiiunisiunuseuney seinseds uasiissmsslunsinideiifedeatua dnd
NS

¢ dnifedannsndnias uasansvosuyuddldifudedidunside dnide
fedliiafanaustlonimadninig auasiasuazaiaauansnludnaaiveaiiounyud Fosde
Jumszniiineseduregayamuneveanisifouiyanaiiiunguiaogns Tnglinasnass ude
TuleAu uagliavidindndaiuyana

o. Yn3desiasifaszmeanudn Tnsuneneailunndunsuresnisiiide Wnide
Aosidaseneanudn dewmseniniteaddwnunismudidemsdsimsetsdmaliinisdadou
Toyauazdarunumaizms sudumalifanademesenuidy

o. Tnifefadnanuiteluldvsslovlunefiveu dnidefanesunsnauise
Weustlomindnnisuasdsan Biverenadodunvawdunrumiuais waglildnamuideluly
madlgau

&. UnideflummwarwAndunmdnnsvesidu dnidefiallaniia nieuiieziame
foyauartunounisive vewsuiltamAniiy uasimmuaresiBu uasnieufiazusuuzudlonuide
vamulvignees

/. UNINY ...



_b_
veialinuiuiinveudediruynsedu Wnideaasidndriinfinzgiie
MasaUggrlunisvindde ieanudmimadsinis ernuadguasysslovdvesdiny uas
NIaUYWeY R

. Und



Gl'%)

UseNIAFIUNIIUAMENTSUNTITIVY MWD
1599 NSLEUDNANUIYY INBVDSUTINIAENIIVULMAITIA : 5199aNAUIY
-U5291U9UUIII dm )

— ° w a W ] a o ] a a o a.j = s
me dningupnznssunTIdeuiind (31.) fulsuienvzdaaiunisitefivnuinemans

Y Y a w | ' a L w < 1 &
wasdspurmansiiiasyimami waduuselovddendinmsuasnsimuiuseme uaziveliulauieil
ussquadnieiied 1. Jdddalitisnediaanitewisnd : swiananuide luudagarviivinis

\udssdmnd

dmSumsindsunisanduauludulszann eeon ez 29. IWivuasseziaa
Tiusvasiiosiauananuide svesuseiaan ivouiand : s1efananuide Ysshluussana
bdom AISIBALLTEANIUWUY 2. @ K, WU 9. b §, WUV 19, o H LATWUY 9. & W kuuing
Ussmen 1 wasBulauaiiiaveiusetas Iemusitniduiuly suieiuil mo wwey wevi

wail Q’au‘lﬂmmsamaﬁiwamuuuwa%umnauawa\ﬂu‘lﬁﬁ ulad www.nret.go.th
n3913ul9s inventorday.nrct.go.th wazdeuuuNBINAISIAUBNAIIY KaL/V5e Anradauniu
srwasBoaiiudnlda dhodauasunazaiigmuanauidy nesssliunanazdanismuinisise
F1inunnzasTUNTITOLRR 197 e auunualodu wAIRdnT NFINNUMIUAT @oxoo
n3fni o beoe bead o oo N385 0 bewx bbss Tl LAzIIA191¥N1T NTaNTANINY
Sidnwsefingd researchworkaward@nrct.go.th

Usenid o Uil bo AUATHUS bedl

(a9%0) #gny nsdila
(ans193ddsgne nssAdla)
L@ISASANENTTUNTITEUNITR

z‘hl,mgﬂm”m

S,:/J/

- (wedsianl yayan)
e InesysEliunalarInNsANENTITY



TuiindeananslunsauaNaIIUI WINVETUTIIAENIIWIWETIA : 5197aNEAIIUIY

Fowarwide
Ihdndaenans S1uaueteas o 4R (PN o 30 1N o YA) UASLBNETTAN 9 \evesuseian dadl
o.  Tuthduenaslumaauenanuidaieveiussiananuide (WU 1%, o #) SN ot Yn
TuiauenamuiTeileresuneTanaive (Wuy 19, b 1) $1UN o YA )
unfindenanuite Manwilnewasmudangs $1u ek 4a s
wilsdouaniuBugeumsiauananuiiiere¥useiar wuu 19, @ 1) lunsdlnaidelasums
Frddlinide wieldsunumside wielduavirulunaamuide Wveeygngind wiedlivu
. mevelidugeusie wazwideaynnangusfudyn Wuu 9. & §) Tunsdiffunaamiife
yneulumthilvesyanra ansyaaa dAyara vemhsnumaigunawazniaiensy Ingldduns
Bugsuanivimhenuludaia 99U o YA
¢ swnuiamddvatvanysalidudefsiudenanumuuuy 1. o 1 4o o 91U o 1N
. Aud 1915 tenansdu viadundsiainldaciuiineunsnanyide Sunuesdrias o ya
mnilefissydeyalinefansaiusnounhnszasld) 1hun
.o A

e

&

A3

v ¥

b.anlo
9] v a . . a o ' o o ) - '
.  Uayan1se1e8e (Citation) naadfevesvinufiiauaveiuseialuasiiindlulssmanassielssing
o o 17 § o ' ¥ 4 ' A, e %
way wnasiieatedy 4 Swauetias o Ya nillefissydeyalinefiamnsaiusun
nszawle) louA

v
1

Wil PmihwesusesieruinaiugneenUsens

(44

anwiiavardaendns

(oorvovnsenmasnsisensssnnsasassosasnisornsnsmmmsnensiseds 504V RS RSS sF ovs TS )
FMNUY s O

T 12V R L 1 A
AVITDTBTULBNEANT oo s
(oot ee e vt ses s s en s s s b essanbesas b e b s s b berans weers)



“t’}'ﬁ@

RS

TuduanauIIsNBYaTUITITaNaUIY
ANAIUNITUAUSNSTTUNTITIVYUIYIA

FouanwIedmsanulutidiuluy 1. o 8 (YN, e s eee s eeeeesen e
(QVTBTBINEH) ©ovrrveveereeesesssssessss s ssssssssess s ssssss s ses s s s s e sessssss s R

e

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

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

UsrTRvesideuay / vivenmeide (ST, ... au) uazaeiiedeluinede o
volinsasubinsefiudnnugidelute «

B0 (UIANYVUNAN <o L R
Name (Mr/Mrs./Miss.) .......cccucvuuunn. ST SUMAME ccivvsesnirnssssssissssesssssssssssssmssessssessenss
BIRUEIAE —....ccmems s s sepne resnsams o sssassecsmanissasesssssesssssesmnioassasitabes a3 SRR
g RO —— PRI s A RS AT
VUBBGMUTITUIR coreevemrmnreecsnrssssesssssssensisse s sssssess s s s sss s s
SHALUTYNY oo, VUVATINTANY .oooreeeereennrenneessns s enssseresssssss s sessssessssssssesssssses
TUsoAIBENTORNG (Bl oovoeeeeeeeeieresesessssss s ST O

DDGRRRATBLE ..evvrevvrereressnserssssssssssessrssssssssssssse s sssse s sssssssssssssss s sssssssssssssssssssssesssss s sss S

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

SHAIUTYRE oo TUVILAUITITANTT .oeeeeeeeseesseessmssssssassesssessssssssssssessesessesesesessessssessssnanes

VEVDLAUITITIWYARBUT oo ees et es oo seesesees

HAMUITOTAETIUET oo e eetmeon s AR SRR S PR

YT TN svinulazmsiniee

0 UTETANTITIIIU. ettt seesees s sssssss s e s esesesse s s s et semms e sesse e

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

zyeaziBsangiuranuIfeniaueveiuieia
(@) AVUAAYUATTIRNVDITTUINTTIVY ooooveoeeeeeeeeeasmsesssssssssssssesesssssee s eesseseessssssssmssssssssssss s

/ () Tmqussase ..



() TRQUILAIAVBINITITY oorcereceenecsmsscssnnssnssrssnsessssssssssens st

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

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

() FEULIAINITYNIVY oo U o oy
AIWATUR ... 110 IR I P DR ... T0 3 [P I R
(@) AUMINTITY NOADY WEBAUTOU ovvceeeercsnrrrscnnresmmsesssss s

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

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

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

(00) Usvlewuiilasuannmaise
- v oy ¢ a 1 A a vy y
ssyTeypmavieantuiidheds GwaunsafadedeuniuseasBoaiiuiul o 3o

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

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

3 o A ) R v 'Y P ')
volvasarwiletolute < 1 AsutunazgnAaImuie - WNEND AUTD «

- ¥ o Vv v v aa S v 1 <
YNU ?nwLQﬁﬂﬂSUiaxﬂ'l‘Uaﬂ’J’lu“ll’lx'iﬁlugﬂmawgﬂﬂizmi LLﬁsNad’m’Jﬁ]ﬂmﬁlﬂLUuﬂ’mMu\‘l Va4

msfnwiesulsgy wieusemedadaslag

o

P ¥ e
a18UYININUN 0']9

a 4 v aw
a"ﬂua‘uaﬁdi')u'ﬁlﬂ ................................................................................
S — )
WA o S Y

a4 A vy aw
a']ﬂﬂaﬁa%i')u']ﬂﬂ ................................................................................
NS YO, )
17 J— S, Y



ANTUAIUTSNOULUY 2%. o B

98 o sTyTaNINATeRMBInsuasawdingy
} 24 d. a A o o o) ! a I a L U d’l
o o spyBeavmmmamimAfeiegluainmsuagnguivinsla dwieluil

(@)

(o)

(en)

(en)

(@)

(o)

(@)

(<)

auingmansmemmuasadiaians Uszneumenguivadamaniuazata Nand
msmans Inenmanifeafulanuageina ssdlive guninen aywsenans
anilenine) Wandvasdawanden uazdy q MAsrdes .

g ineeansnisunngd Uszneusienguivn Inermianinisunng unneenans
513008y Wiallamsunmed newnamans iuaunwnerans daumaninisunme ©
wardu 9 Miedes

amvinsmansiefiuazindy Usznaudonguiv eliunidiad aumamu Al 1Al
g mnssu ewnaiadl ifiindwes 1iidiasiesl Ulnsiedl infidawanden wniimaie
fedeiiadl illdaiEdnd it induniivazindaitnses indvgaamnssu
Wndungsy ndvineuasivine: wissdions ndun wndeTanin uagdu q Miedes
anensmansiasininet Uszneumenguivn nineinsiy mitesfiumdndngivy
viwennsdns imennsuszas nimennsthld niwensindemsies gramnssy
SRS STULINEAT NTNEINTAU §IRINISIAEAT Imnssuuaziaiesdnsnamsinyms
Aawandounna Manuas Inermanidanm uazdu q Mifedes
aMdmnssumansuazanamnisuive Yseneudienguiv Ingmaniuasmalulad
Nugrumamnssumans Iennssumans gaamnssuide wasdu q Mferdo
a1vUsy Ussnaumenguien Usvey UseiRmans Tusiued 255auad Aaunssu

A anntinenssn maun wazdu q MAvades

a1v1lfmans Usenaumenguiv nguange1g NQUNNIATEEAY NYUNIENNITY
gy ﬂ{}ﬂu’mﬁiﬂﬁ] ﬂgumas.,mwaﬂmm NYVIINETINITUAIY

uazdy 4 MAetes

avsgransuazigusemaurmans Ussnaumenguin anuduiusseninasemnea
ulsureamans gaun15aIMmINTsie aniumanisilies Fianwmsidies dmuine)
NINSIIBY SEUuMslies Nguimsidies Sgusemauemans uRans sy gnsaans

oANTIUAY LATHEAMEnsNTsIies wasdu 9 Mneades

()

(00)

(0®)

A1V NATYFAIENS UTENBUMILNGNIYT LASUSAIEns Wdlvermans usnisgsna

Mt wardy 4 Miedes

audsnninet Uszneudienguivn daiven Ussansmand uyweiner 3ninen -
deny Ugymndpunasdinudansney e19gy e nIsUIuNsERsTIN Nywelnaingl -
wasllAmendan Amundany Qﬁ{}zymﬂﬁaa?iu Niirmansdany MmfinwANuENenA
SEVIANA ARTUANEN uasdu q AAendes

amwealuladasaunauasiivamans Usenaumengaivsn Ineimsesiines
Tnsuunan msdeansseaaiiien msieansindetns msdmauasiuiszering
szuuasauwmaglicnans ansaumeamans dnamans ussaninueans natn
Fifsfsiuarnmas uardu q iieades

[leo) dMSANTT ...



(o)

-lo-

419N15ANYY UsEnaumenguivn Augumsaneg ndngasuagsnisaeu Msin uasms

Uszflunanisdane waluladnnsAng USMIsMsAnen IndInenasmsuuswuINMsSAne
P a - a - a a [

AsAnEIUENINTEU MIANEINILAY Wafinw Wwazdu 9 MNeIuss

' av Myvw da  « | A A o a %
‘Ell’e) en 53‘1{’3’1NﬁﬂﬂU’JﬂﬂﬁlﬂiUﬂ'ﬁﬂWNWLNEJLLWTV]S’e)&lﬂﬁaaualu“/lﬂiz‘lqm?‘d']m‘ﬂﬂy'\d

4o ¢ svyneaviBeaieiufideuaz/ visrneidevnau laun e uuana amwlne
@ a = ° ' ' oo o 1 o ¢ d %
wazASINgY AN 91TW fumie Mhenundiia wisuinelauinsdwi fegans wisu

AUNLLAVINTANN FeaarunsaRnfalaasmn .

Jo & TYIYASLBYALNYINUNGINUINSNIAUBYDIUINIG

(@)

(o)

(en)

(&)

(9]
(o)
(o)
()
()

(@0)

wansAMUAnuudslamuasguassamenmsasienuddguselianudndu

AgvimsidoFesi |

namsrnuisniisazauduiuivemamAdeiitunanuidedy q weluuszina

wazsnaUsemeinaeilasividenuds vidiluu dels fwihluuelug 28+ uas

LBNANTONB

wansTmguszasivatmnegsimsdelidaay Bewmudwuamnuddguiude 1

usiagde a%mad’;ﬁwlnﬁq«tﬁeﬂi'mqﬂizaqﬁﬁu q Sianuddgwseuraulastls

suilouisidentd loun

n. tumeuuaziBnisifutoya ssuisegndaiaui iudeyalasitla edils uaviilide
Genldidinunurudeyadinan

7. fumsunaziBmalieneideya mdineinasimnudeyastasiden

FYYTBULATRINTITEBgutmuIATaurquivesls U

spysevnalalumsive Rudduduaunseisduganiside

szyamuiniduivinnsidelidaau Tnessyanuiiivhmswasmieanuiiutoya

Tegifla wiauanumanassneumeiladadenanuiidinan

spydwnuduussnumitelunside dudduiuaunseiiduganiside

wasdsaomiuilvivuganyumsidese

asUnamsidoesnadaiau Tnsssyimamideilfiduednls aeandesiuaumigiu

Tunsidedinelinelal

seyUsEleninilisunnmsidulasasdon saensumsinanidelliusslon

silugmdennts uashuduissrmualdsuusslemitimmsuasmedon

-

19 o JryloyAnanIeanItueNBe niauanuegTEansafnsodeunuTIwaiBunNILAN o Y8

¥ | ¥ o a s o v v a o 124 3 L4

18 o asanaliete Augdaniunmsidennau eliluluanuesserussanindde wieuviaweliszy
Fu ieu U Mavenanuidoivevesuseda 4




WINFILEAIANUTUYDUNTTLEUBNAIIUINDVITUTIIA

G (Ve TR VN /A VR ) S UNLAND cevveeeeerrrennecesssnenscssssssseeeecsessnsene
BIBI oovveeereneresserseessessssnse s mssss s ssseesees BVIUR oo ssenneressssnesesssesessasssnsssessssnseeeioss N
VIUDBQIUTIRIINR .oorvervveerseseessseessssesseesessssessssssessesssessessssssssssssssssssssssssnsessssssssmssssmssmmsensannenssssssssssssssssssssssssss s
Y0Vl o RV AVARWATRT: o'e) SRR UNAND ceeeevereennscmsnsesssnessssssssesssssss s -
DIEW ooeeesrsreesemssnesesessessssssessessssessssssssesssssssssnssnes FWNUL oo s ———————snai
VIUBBRTUTIEINRN oo eesessssssssess e s ssssss s ssms s s s
& & Yaw < «
BUTUEIVY 130T oot

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

a 4 . U 4 a’ a o 3 - Q = o <l
EUBNANUITEGRIRINaMNeYe U YadN1IFuLNeTIF ; 519TanauddY UssanUsuussunn
odba VNANTNIUANLNTTUNITITULNIYIR LLazlﬁﬁ'ﬂ%aqﬁﬂz'lﬁefﬁﬂ‘lﬁ%’usqﬁa WINHAITUITY
d v L] ) .74
Sasananlasuseia

& & av @ | ey i = et o4 o ] o @
YNU Na\iqu')fﬂﬂﬂQﬂa'n?ﬁ»ﬂLﬂuaquwuqq}a\‘lﬂqiﬁﬂﬂqlwaiUU‘%ﬂJiyﬂ Wiaﬂs%’ﬂ'\ﬂuﬂumialﬂ‘]

vofusevitermudsugnaeanuszns

o
(55513 ORI SR ——
(eetreereeeseseessestse et s sseraecss s sese s es s sssasnass )
P
(1 ;] JEen— PR —— /
wneg  nstinasAdeliumyindeliinide wieldiurun1side viedudlasuansio

Tunandde Wigindne wiedbinududasuy



wisdaaygnangUuRuUn N

! do o
WURIWTRINA e v RS e s e oS RSV
BuOUE (U8 / UM/ UNETY) e ccnnnsersssnsee e UNAN eevremnrecrnrresssssssssmssssmsssssmssssssnsssees

) AU s .
VIUDEQTUTIEIIN oeovereerecernrunessneenesssessseessssessssss s s ssssss s RS R AR
o4 & saw 4 «
BATURITY 1TDT “rrerereerrissesessssssrs st a8 AR 8RR

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

dusna ISy S esRingnifterefuseTaaniseuisd ; setanadnuide ﬂsvm’{]wﬂs"mm
b&on IMNANTNITUANLATIUMFIVYUNITIR uaz‘lmmaamz‘lmgwslms'uswaa WINKNAUIY
d 173 L ) L.
Saemananiasusla

a t v k24 8/ 8/
VDIUIRNNY mmmamgnnmnﬂﬂssms

¥ o e < < Yo v o (v ¥ J a = § =) = -
KnU8L1Ee Qawa'lwmaa D QUQﬂUUﬂJ‘U?igﬂUQQ 1oun 98Msuf T8985A15UR ANUA
i = %o U o 3 1 g
INAUUA QE]’]‘U’JEJﬂ'ﬁﬂﬂ']U‘IJ NIOAIUNUATBULN tﬂumu



GRIVR);

UseNIAFIUNIUANMNZNSIUNITIVYLAIYR
1399 N15aUINENINUS (FeAUUTYeN) INaYasUTNTAaN1ILUYIR
57998 M81UNUS Uszanteudssuna o

a

fae d1dnuAmznsTuNISITeueYd (39.) Julsutezduaiunisideviniuy
Mermans wardiauamanslinasgyinani siunatduayunisininerdnuslusyduuTygyen

oo
" (%
S a

mJaﬂwmmaﬁmsaﬁ”wmﬁmwflmjﬁLﬂuﬂiz‘[wﬂdmﬁmmiLLazms‘v"\feumUsmﬂ RDLY

]
A

Lwa‘lﬁu‘lamaﬁmsqmaﬁﬁL?f«aé’wﬁ 2. eladalilisnetadmduineinus (szauuSygien) Tulsay
awndvns Wulsedmnd

dmfuniseiounisandueuludulssanm eeon fazunds 29, IWimuaszezina
Wéﬂszaqﬁﬁ%mua%mﬁwué (seulByeyien) Wisredusataanidouwiend : seiainerinug
Usznlaudszanal odom $07M3188880R UL 3. © 9, WUU 7. b 3 LAYUUU 7. @ 3 WUy
edsemen 4 warBuauaiiievefuretar Ik wddniduduly ausiudl mo wiwey weve

viadl faulaamrsaninilnanuuuiosunisiauonaciuldiiiuled wawnrctgo.th
w3o1iules inventorday.nrct.goth LardsluunesunISI@UBNAIIY WAL/M30 RArodauaIy
swazBeaiiniAnlia droduaiuuarainnuaanuide nessidunauazinnisainuinigide
FinauANgnIILNTITIUINA 17 eco auuNMAlEUY LWAIRTNT NFUNNLNIUAT eoroo
WN5ANN 0 bdbe bead 1D od, o bEax bbca WU LAZIIAITITNIT NIBNIIAKUNY
Sidnnsefindd dissertationaward.rekm@nrct.go.th

Ussma o Uil bo AUAMUS bdoe

(34%9) #gne nedila
(rans1a1sddsgne needila)
LBYIBTNITAULNTINNTIVEUABIRA

dungneag

ﬁ(n{/’

(uedsimd yyaw)
AenensneUsziiunauazdnnisninuini ity



HUUY Q%Y. )

TuddeenanslunisiauaIneninusinevasus19Iaan 138U
s19MYINUS

FOINEMWUSEONING). ..
Ifneaionans Srwauedar ee 48 (P33 o 0 AN o 0) Wazlenansin o LieveFusieTan
fail

o. luthduenaslumsiaueineninudieveiussTaaniidouisnd : nefaineriinug @ 1. o 2)
U o& YA
Tuiaueineinusilevesuseiaanidourisnd : s1e¥aineniinug Wuu 1. 0 7) U et Y0
undngeinerinug dnwilneuarnmdingy U o Y9
WMeinus U o EY
dSygrinssedudiygyienviomiidesuseinidiiansfinm I o Yn
ifdeuansrnuduivedineninug warlunsdfiduinerinusvesiiyana mherumaigua
MeLenTu viseumIngnde axdedlduauBusenanimiinmiteiu wiessnsud viierildsy
weumneMAmthmienu v3eednsui vie dumisiifieunia (WU 2. @ 2) I et 3A
o, A 15813 lenansiy wiedunAsfisiiliRnieunsingdwusuieinlsdonauuudy

$1wuedear e Yn (Mnidefisvydoyalinefiansafiusauninnyauld) W

v P A3 &

<. Yeyan1381984 (Citation) Ineniinusvewinlunasll Melulszmalasieszma wazionansmiedos
Buq B Naz o YA (Mnillefiszudeyalineiannsafiusuiuminszaeld) 1iun

v o o o v I3 L a ¥ o ° '
. Yoyaduq Mherfeuanduuslevidionsinsn (i) Swwedas o yn

v
s v v [

visll drmdweiuseshdernuteiugniomnusenis

a_d u
ANHUDYIMAUDNGTT ..cooooceeeecnnrrrsrereceesrrsssss s
T )
UL .o
WA s 117 O LI
ANBUBTDLTUBNGT oo
(et e s )
[ | E
c 171/ J— UL VAR WAL v

RUBLNA LU Y. @ T LT LUU Y. © 1 Lﬁaﬂﬂ‘\]b’ﬁadLfJUﬂ’]‘t'ﬂlVlEJLVhﬁu



HUU %Y. b 1

TulaU NG UNUS I NDVETUTINIAENIFYUNIYIR : 51972 INBITANUS
27N A1UNIIUANENTIUNITIUUAIYIR

10 @ W9 IWerdnus Mausvasuseia @wwseiuludids wuu .e 2)
VNI T e st s s oot es e s e
(I VVBANUE) et

0l @1 IMSNEaUYesUTIIa (5
LASENRA)

ee

F o
2D
®
=2
il
2
)
b
2
)
=)
2
ol
o
o
ee
-

22D
x°
b
2
-
)
o
af}
2
©
Lo
znO
=
se
Lo
il
=
>
2
ee
)
L))
afl
bad
)
2
Nl
puy)
e
e
1}

do e Usgiveulininendnug
a
AD(UE/UVYUNETD) e 11T O —————
NAME (MF/MIS/MISS)...oreeeeeeirrereeeseereesesessereseseseessenens SUINBMIC ettt es s ssessasens

SWAMUTYRG e PLVILAUIITENI oo seesees e s s
TUTYTITDBNNITOTNE (E-NAIL) woovvveeeereeeeeeeeeeeeeeeeseess e ssssses e ssss s eee s

E‘l Id’:\ 1 4
¥ QQIQEWQLQ ...................................................................................................................................................

swaluswald
o ¢ A o
WUy Laﬂmﬂwmﬂaauw ................................................................................................................................

19 & YseiansfinwinsusszauldganiauieszaudSayegen

Yduia seauUTQN gnwsgouTygn aniun1sfnw
ASANYN a1 Gy wen) b Usena

/78 o FHYTIAZDN ...




Jo-

100  sruTgasideangiuiInednusnauaresusida
(@) ANNERYLAEALUBITITE NS ITEATAYINTUINENTINUS e

G I 1203 7 Nl N2 0 (OO
(@) FEMTHUITITY oo sssssesss s ises s s s s

(@) UBULURUBINTTIVY ervererreeeeeeeeee e eeeeeeeeseseseesese s ees s eesseeseeseeseseesasesaesssesessesssaesessssessressss s ssssssssss s sasesene

R
S
®
=

(0)  FLULLIANWINNITIVY e
AUATUN ..., ABU s R A 89 UN e, WD oo K

(@) ATUHAMITITY ooeeerresecimneerseimssesssesssessessessssss e sssesssesess st

oo UseiRveeo1asendsnwindn

Fo WNBANVUNENY) oo UMLANR coeemeneneerereessmniesnsssreessssssessesressssssssnseee
NamMe (MF/MIS./MISS) ..oovreeeereeeeeeesieeeeeesesese s SUMEIME oot seseresees
13T OO AU
FVMUIIINTUINTT e ese s seesssesenens DN oo
PUTERTUTIEINR e e
FUIUS

=
Lo
=D
=13
5
=
=)
Qe
=4
S
3
c
an
®
Z
=
-
=43
®
»
o
il
5
Qe
S
€
=
e
o)
e
®
Z
=
o]
c
oA
ee
)}
)
an

a4 d voa a ¢
a']ﬂlla‘ﬁaﬂi VAVVEVUNUD i e eetooniomsiesiodsinh 00080 00 8RR SRR
(oo )
i &
IUN ... WU ..., WAL
A A fad | o
AUUDTODNVVTHINUTNWIVIAN oo ereeeere e eeene
(oot )
{ -
IUN . DU e WAL s

VIR M TULUU 9. b 2 zfaadunisninewintu



2

ANYUAIUTZNBULUY 2%, o 2

10 o ¥yYTeIMEIINUSTIN W InguaznSngy
fo o szytoauminnisiiinisideegluauinmsuasndaivinisla dweludl

(@)

(o)

(<)

(0®)

auinermansmenLaradamans Ussnaumenguin adamansuazata Wand
aEans Angaaaniiieafulanuazednia ssaingt gnninen aynserans
gnfeningt Mandvasdanndon uasdu q MAedes

a1 v IngImaninIsunnd Ysznaudignguivy Ine1eansnsunng unnemans
ans15augy wadamsunng wenunamans Fuawwneaand aumaninisuwng

wazdu 9 Mfeates

aIneeansiniiiavindy Ussneumenguiyn eliunidiad Sunidied Fuadl wail-
gaamnssy oAl illindwes inidasieyt Vinsiadl infidswandon nilneile
Tamdeiiall il3adEnd i indueiuasindsiinse indgeannssu
STy ndrineuariving wiesdens nduay ndyiinm uwagdu q et
avnyasmMansuardaivet Usznaumenguivy ninensiy n1stesiuidndngivy
n3nensdnd niwernsuszus nineanstild vineinsiuienisinuns gramnssu
MSINYAT TLUUINEAT NINGINTAY §ININITNYAT Imnssuuaziedosinang

MSINAT AWIRFENYNTNYAT Tnermaniiinim uazdu 4 Miedes
anirmnssuAansuazanamnssuide Usenoudiangaidy Inermansuazinalulad
fugrunaimnssumans dmnssumand gaamnssi3de wardu q MAedes
anuUSuey) Uszneumenguidyn Udtg YseiRmans lusuai 15sund Aaunssu

a1 anilmenssu enawn wagdu 9 Mieades

a1 lAmans Usenauaignauivy NQuaIgeNyT NYRINELATYEN NUNIENUITY
NOVINELENTY NQVINNEEINT NYMLNETENINUTENA NYMINETERINTANAY

wazdu o Milendos

anunigemansuazsgusemaumans Usenaumenguivn anuduiusseninaseme
wlgviemans gaun1sainianisdies andunenisitles Fianmsides feuing
N19N15iee sruunsidlies nquinisides Sgusvmaumans ufaisisae ensenans
Wlemnusiung Ieswgmanimaiiies uazdu q MiAuaTes

aUATEEANEARS UsENoumenguiv iasugmans widlvemans usnisgsne

nstyd uardu q Miedes

avdnuingt Ysenaumenguivn dwuine Usennsmans uyueinet Inine -
dany Ugymndepuuasdiaudansiest 01w inen NsEUIUNsYRsTIN wywednaive, -
waztnmInendiay Waundamy Qﬁf]zgwgﬁmﬁu piimansdenu nMsfinwiaruiatena
sewihama afvuiven wardy o Mieate

avmaluladansaunauazduamans Usznaumenguivn Imeinisheuiiines
Tnsmuuay Msdeansieniuiion msdemsiadetns msdsauariudszerlng
sruvasaumandienans arsaumaaans dvamans ussaninemans wede
Ffisfeumiuayfamens uavdu 9 Miefes

/ (o) @17...



Je-

(o) @1M3ANW Uszneudenduien iugiunsnu ningmsuaznmisaeu n1siauazs
Useilunanisfnwl waluladnisfnen UW15N15ANET IRTNBIMATNITUUTUUD
msnen Msfnwuenisaou MmsAinwiey wafinw wasdu q Mieades

U9 o ivmnwmuwuauimumimwmwmaLst wisiindedensuiufierldfunmsifuiudusu
‘lmﬁsmsmLUuwaausuimmmmssvmumm WpsEUULNNG was/vielimsiausluiiussay
J1n1s Tadna

Yo « syyswazBoaieafugrinineninus 1mm ¥o wwana Wanwrlnguazniwdangu

Fryv @ Aoyl 91T Aune wipuiidste wiounuisauinsdwi Aegidndeld

wsawmaLafuimﬂwwmmmsamﬂmlwaumn

1%
a

U0 & EEATRN O LEJEJﬂLﬂEJ'Jﬂ‘U‘Uiu’JG]ﬂ’]iﬂﬂHW‘U@QNW’]’JV\EJWuWuﬁGNLLMSu(;]’Uﬂ%ﬂJmﬂm%ﬁﬁﬂiﬁlm’]L’e]ﬂ

g7

<2

Taun Diaunsine seduUSaan ShwsteuSyyn anuiv Quen) Foap1unnsAnwILAz
Uszmafiaunisdnm
o ixqﬁaasL?Jamﬁ'mﬁ’w"‘mmﬁwuﬁ‘ﬁLaua%a%’uswﬁa

(@) LLamLmemﬁﬂﬁugmﬁa{]zymLLazqﬂasmmﬁmmsﬁﬁmméw s ellanudniy
frnsiseded

(&) ﬂa'nﬁqvémm?\'enl,ﬁmLLavmmé’mﬁus‘maqmamu’i%’aﬁuﬁ’uNaawuﬁﬁﬂﬁuqﬁ"’ﬂuﬂivmﬂ
uns Aressinasasilastannsddanude vl iols Sronddluln wav
LaTLONANT19d

[ [ v

(en) Ll,amamﬂivaaﬂmaLﬂwmwaqmswﬂmmw Seamuaduanudragidute 9

uiaztessuneivilidudentnguszasdiu q fmnuddgvdouiauleadils

(@) sudouiBidedld loun
n. fupsuuariimsiiudeya euisetnedaiauin iudeyalagitla edals

warihludadenldiBiiusiunudeyadna

1. Sumeunardimiangideya miwssikazfinudeyasdwanden

(@ iu‘U‘Ua‘UL‘UWUENmS’J%EJEJEJ’N‘UG]L%U’J’lﬂiaUﬂaum’e}uliUN

(o) iuusxammmﬂumswa FudSusuaunsetiduganiside

(o) Uuamuwﬂmﬂummmsa%lwmmu Imasuuamuwmmsmaawsaamuwmwama
agilla wiouauanavaaUsy ﬂaumm'\mﬁﬂ,mmLaaﬂamummﬂan

() suummumuwﬂsummm’[ﬂmaluﬂ'mﬁ]a Fudduduaunseitiduganiside
LLau?jaamuummququmswama

() agUnansidwetadaiau Tneszyimansddenldiduethilsaenadoatummigiu
Tums fuiidelingelal

(@0) szylsgleminldfumnmsidelngazden nasnaunsthnansIdelulduslon
FiludmArms wasluduiivsemend uarsssmuarldsuustloniimns
WAz DY
R IRAIRREGE 3 uaiAa a3 iuInuman Tiun Fe uiuana fanwilnewazanidangy
FoyviRgad 918N Fundan1IvIng mhsruiidiandoumnoauinsdni HegiAadeld
wsawmEJLaﬂmﬂwwmmmsamﬂmalmazmﬂ

1
&

/U8 & STUTR ...



-omn-

10 & szyTeymnauazan tLNeds niouaauegdanunsafaseasunuswazidunLuFL
UM o T

v 4 4 voa a < sl 2 @ I o A - a s o @

o & avaneilovegvininerlinus/enseninyman uaziu ihou U Mlaueineinusiieveiy
978"




BUU 3Y. en

midauansnnunduidrvasiveniinug
(nsalineninusidunssudvdvesifiyane vihenumeassuia aAenau vieuninends)

0 (WNB/AUN/UNEN) s 7 11 o R ——
DITIW .oooeoeeeeeeeeveseseseeesseeesesesessssesssssesesessssssesessssessenseeseesnenseenees LT Y S
VUTETUTIEITR e e
BULDUIR (WI8/UN/UNENY) oo UNHEAND covvrremnerreseersesese s
DUTI ooeooeeeeeeeeeeeeeeeeeeeeseessese e ssssssssssesensesssessesssssseneenensennnees KT YK N
VUVETUTIEITR oo e
BTV ITINONTINUSIZON “ et g

uainerinusSessanarnievefusetaan M Sourtend : s1e¥aineriinug Usesideuuseann
bdbm IMNFIUNIUANLATIUNITITE LAV LLazlajsﬁ'ﬂ%’aaﬁ%’lﬁﬁﬁﬁmmﬁwuﬁﬁ%’mnﬁa
wninednusidestainanlasuseta

viadl Smendiwudadudl winendeiinsanlianudiui Auawingninudidudiiy fail
Wsadowadamng v iiesdoionlude n. vie v) &l

O . uwinendelirzsuunluszsiu WWasey)

3 Feu 3 Aun i 3 wold

O 4 undvendelinzuuuiiosysuionde s

vofuserhteanutnugnaewnuszns

-
(L S —
{os st sisssmssmss sssssssmassass marssasmsssasarsssmssrsene oo )
1717 1011 WL s
UL AU 2%, m 3 nslnIneinudidunssudnsvesdifiyara niisnuneizuia

MANYY WIsunInedy velifiaueinerinus dwmddouansanuduidives
Ineniinusly 2w, Inevhmthmiheny visesnsud viedildsunoumneanimi
ey w3easnsud vdedumisiiiisuin Wugdasdelunivdeuansarundy
Wediveniinug du



LUY Y. en
o/ ¥ a = 4
wilsdaudnsnnutividvasinenfinug
(nsalInentinusiBunssudnsvesgininineninug)
LN TR LAV KAV Re: i) OO [£L 1 P S —
DB ecreneerrecersmmnsieeseesssneeesssnssseee e ssssseesessssnneseesssnneeee e G T —
WPTEITEIURATIRD .vcrnecrasmreesssmsermnasongsscs s osomemsisasose 850838554855 RS S5
o4 & W & Yo o a a ¢ @ »
Gl G IaiEDY © .. s ————

YalaueInednudiiesinaniiieveduseiaanidouiennd | seaineriinug Usedtauuseana
o&om MNEUNIUANLNTTNATITIVYUAIYIH

vl Amendmugatiul] uvrinedefrsanlienuiiuin auniwinerdwusiduiiu Kl
Wsadsuedomny v ifsstaidolude n. wie v) il

O n wninendeldrzuuilusziu (Usaszy)

O Awu O fun a & O wold

O 2. unidinedelirzuuuiissssauiends wu

vofusesitennuduiugnienusenis



(d11un)

UsgnAdinauANENISUNITIABUNIYIA
1399 MIEUBNANUUIEAYIANAY LNV TUTINTAaNTIBUNIYIR :
5197aNaUUTAYEANAY Uszantauuszanal edom

fe drinnuanensInnTITeuwiannd (v lulsuislunisdeasunavaduayu
aulneisianuaiunsalunisussivgandudsmiuussloviudusemeand Wudssloninedann
wasaSuanssnurvassena ludunsidouarnsUssiuvsandu fufuileliulovisiussquadise
fof 2w, Tl s TananuUssRvsAndutudul sz mnd

dmfunisim3sunissndunuludeuyszann veom fazuids 9. WWdmua
szuznanifussasdiosiauenauUssAvgAndu ievesussiaanidourana : s19¥ananu
UseRwgAnau Usednlaudssuin bebm 401151881 880RULUY 19 o U WATWUY 9%, b U
fuuuieuszman § uwazBuauaiiieveiuneian IdRuatniduiuly auieiufl mo wwey weve

siail gaulaanunsaninilnasuuunesunisiaueranuldiiiuled wwwnrctgo.th
w3813ules inventorday.nret.go.th wazdesuuunoSUNSIE@UBNAITUNIST 29, MSoRnADADUANY
swazBeaiudnldn dredaaiunazairenuainuids nesssiiunaazdanisainuiniside
dINuANENSTSUNSITOUR IR 17 oxo nuUNTAlEY LWATRTNT NTIUVNUNIUAT @ox00
I 0 bebe bead 19 ¢ow, o baas bocs TUTU LAZIa1519115 TN NAANUIY
5annseindn inventionaward.rekm@nrct.go.th

(-3

Usen1e o Uil bo NUAMUS beve

GRD) d3gny vaedila
(rans1asdase Ny nseAila)
LAYITNTAUENTIUNITITLUAIYI

ﬁ‘iuuﬁgmﬁ’m

ﬁd\r/’
(g5 il yyaw)
wmﬂmﬁﬂaqﬂimﬁumauazé’mmamm%’mﬁ%’a

o

i
Y



1U1j'1’s'1'\1taﬂ’d’lﬂﬂﬂ'ﬁlﬁuaﬁdﬁﬂ’]ut’i ﬂ‘l?!ﬁﬂﬂﬂu
LWE)"UE]‘SUi’N"Jﬁﬁﬂ’]’JQEJLLWQ‘U']ﬂ iﬁﬂ?awaﬁﬂuﬂiuﬂiﬂﬁﬂﬂﬂu

Immauaﬂms mumamea o& Y (MIN o 9 Uazd il oc %) \ieveSusieias &
o. 1uuwaaLaﬂm*ﬂumsLauawamuﬂszwﬁﬂﬂﬂmwamaiusnmaamu%mem TNTa

HANUUTEAYEANAL (WU 9. @ U) 31U o yn
b. luauananulsvivgAnduiiovesusietaan3dourens - IlaNaNUUTERvEAnAY

(WU 3%. b U) 1M o 9n
on. JUNMNUBINANUYTY vAvgAnAy (nd) nednludulmSeudes s9uay o& Y
< dumisdouananisaanaidsuanivns mamLumaﬂmumﬁaumaamamum GRMY)

U o& YA
& wilde vﬁwaﬂmuLtammmLﬂumﬁaaamaqwuﬂsvﬂwﬁﬂmﬂu U o A

&o wuaaasusaamnwmﬂwmﬂu%mummmami ARIUR VT umlsTifiguwin @nwdu
mamuﬂivwﬁﬂﬂﬂummwu’f,wumm%msmawwswmswan,sau LLauwuﬂmuaﬁmamm)

&lo wuqaaimmmnwmﬂwmmlusmwamnsmsaoﬂm‘[m vssumisifieuwin GRIIM
Namuﬂxmwﬁﬂmﬂummwu’luwmmwmsmawﬁwmimaanmqammnsumwnaﬂ‘mu 3o
LUuwaawuﬂszﬂwﬁﬂmﬂumLUumaﬁ'wTﬁUn'ﬁm maawmsrruaaﬂummmummaws"mm .

&m umaasusaamﬂwmﬂuummﬁmumummﬂmﬁ H81U38N1T NIANUA viaLfiouinguly
(mmumamuﬂﬁvmwﬁmﬂummwu’[,wmmawmamummamu)

& mm‘maﬂmuﬁ‘usmmimLauamamuﬂﬁuwﬁﬂﬂﬂultflﬂjﬂ‘suiwu (@d)

€& ANUNFINUN iU 215875 18 mlmwuwmmmswamuﬂa LAYFANAL Lay Laﬂmsauﬂ

fAedes @) Taun

She

o. 3 FauaninsasBuamanuuazuansimsnms Sunoy way nsaTsAlilumsussiivg
AN paenaunsldUse gloviivesnanulszAvginduiiavevesusneias s1ua o YA (AU
?Jaamamlumu o& W)

o, Buq (i) *

o0 lUBYYINNALENTTNNITTI0595UM N 15UNNE (Gr5) drm3unasiudse Aughndu
mLﬂmmaaﬂum3Ugummﬂuuuwa
(adaGeaenarsdriuii o - ¢ wWgaiSeuseansunisaiasuga)
”mm’h=ua%’maqdﬂﬁﬁaﬂ’nﬁmﬁugﬂﬁmnmhsms

v
ar

=1
NU

AOHOVORHNONGNS oo



luiauananulsshvgAnAu
IWBYBUIINIAANIIUWIYIA : T19TaRANUUTERYIARA
311 FUNUAMENTTUNTTIBUVIAYIRA

19 @ FonasuUszivgAnduniauevasustia @msaivluidaenas wuu 9. o U)
(AVBTLYIB)... e i s s

0 ' @vivnsfiauevedusia
O anineremansmenmuazatinenans
O arorinenmansmsunnd
Q arvinermansialivasindy
U anvnnunseansuazdainen
U avidmnssumansuazanamnside
O anuTugn
O anundifanans
O anvnsgrmansuasiguseenaunmans
O awasugaans
O arendspainen
Q avweluladarsaumenasivaaans
L avnisdnun

1o o UszTRvessiviAnm uasysiuusshvganau

WntheUseAvgAndu

o (WL/ANYUEN) ... — T o OO ——
munianadsns W Aawenans1ansd d sesansiansd W mansiansd

G 3TX L B 1S U
3K\ OO BU IV oo ee s e eeee
VUREQTUTIEIVE oo eee s
QUT 120017 RSO IV VLU K IO
DNND VYR, eereesneens ST o R SPALUSYAE e
PUVEILAUITITANT oo R Tl T OSSO
(UBDDD). o nenan EN@IL e
I TIRIIADLE, oo eee e e et e
@UT e AL VLY RN RV Y 4T T TSSO
R TEA Y T RN o 2 SPAlUSWAE e

/G5sEAYs ...



_]@_
NS’JJJUSL’G]‘Hﬁﬂﬂﬂu (wnﬂu)
(@) ¥ Fo (BANYUNEN) oo UMD e
funsmadnns O & W¥emans1a1sd [ sesenansiansd O mansignse
Y. L BT st enmeeremerer ez U
DVUWeeeeeeee o MU
wihsnuiidsia/vlaile §J} BAROUY .o
QU e OUY s VYR UYWL
SWAB/AYO.oeo VA oo svaluswdld ...
wingavnsiwi... S, LT
UDOB)....oo e es oo E-Maili oo

a4

99 & swawﬁamﬁmﬁ’uwamuﬂs ﬂ‘lﬁiﬁﬂﬂﬂﬂ‘t’!LﬁUﬂ‘U@iUi’N’)ﬂ"’l (lmvimaaul,aaﬂlmnﬂwam)
(®) ﬁmmeumammwmmsﬂsuwmmﬂu ..........................................................................................

(o) aNWEUL waawamuﬂsmwﬁﬂmﬂu (IﬂiﬂSanﬂ‘l‘:}mu@EJ’NIWE)EJ’N‘VW\T)
.o \Wudamandutuls Tnefamudaniwi do. e,

e s oA SRS s 8 SR 3 s S B e

&0 ANYUTVBNAIIUDY 9 wfflﬂjaﬂ‘lu{]ﬁ]wuLmauJ'saUmsfunumamwﬁmmﬂﬂﬂwaamu
matawiaﬂaunwmqamﬂs

B



-en-

() 1NN TERFAARUMIFIURINNT e
() theaanzoudnddng Wetud. ... T VRO UK RO
(©0) LABITUTIITITIN ettt ssssses s e
L 0ulusna¥a $1U98. e um
D UBIT10Y 8 e (szyUszian)
OTUT e A POU LK R
(0o) WuranuuszivgAnAuan (sasey)
O snilumihi
O Lildendunihi
(o) WUTTAAUMAUNMTUTERWEAAAY SN UMW
R TR TR LT Ve UV
(om) YstlomifagldunnuanuussivsAnduiinsenuiasugha dau anuiiuns
wasMINmuIUsEne ' '

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

55 s A Y3 A PSS
(©&) MIWSUNINAIIUUTERAYTANAU.......ooooceoeeeeeeeeeee e e Beoeeceeececosee e
........................ s s
dlofud......... ) O WA o,
UMSIBUNSTIAITTIU (SE)...oo e
o Tud............ 1) VR WL e

(o) SaIBADUY LAY (§13])

ooV MINUTIANEANM
(cevemmennreeseeseeemisessse e e sraons )
FUT e AFOUn WA oo
NoTiETOLSIMUTTRYEANAU (INAU) oot
S — )
T DU UK T—
184



nilsdaaygyinanguisAuin e

BO (W UNY/UNETND).c e eenenireresssenesssnsesssssnsneeees UNHAN eeeereereeerarmsenssesssssssssssessssensssessssssssnesessses
DIIM.c e es s essssssee s BN . e msssen ki 53 ARSI
VU VEQTUTIFII....oc e eessseeeesenrs e sssss s ssssss s ssessessanss s s s sssse s
BUEBNIA (WIB/UNYVUNETN e UNHBAN . eereeverreesrersessensssesssssssesnsessss s sne
DVUW..eereeeesensprereeeseeeeesessesssese e sssassssssansssssssnsessassneoan T Y OO
VU TUTIENI0 ..o esoeseessseess s smsss e smsss s s s s e e
e ——— R
BUUUHUTEABTARAUNBITULTON oo s
\auenanuUsEAvEAnAUITBsfIna 1 tevaduseTaaniduwiend : sretananulssiviAnAu

UsgiTauussana beol ndninnuanznssumsIowied wazhidadenazligussiviAnau
VY [ Y a ca v o [ ' | 4 U
Tisusietas mnranulsyaviAnAuGasinalaueian
il iwdvesuserihtemudnaiugnaemnusems

PV oo e
T AL 123 I K T

-



ANTKAIUTTNAVKUU 2%. I U

fo o seyTonanusriuvganduisnwilne uaznndange (@G
19 o spyImanuegluanizinisle
(0) @uMIngansnMenmiazatinaans Ussnaumenguivadamansuagaia
WAnd msmans Imermanfineatulanuazeania s5diner gunine
auvseans gniisaiver Wandvesdanndon wasdy 4 Mfeides
(o) @ IMemansMIuNTg Usenaudenguiv) Ienmaninisuwng unneeans
AN5150Y WATANTSWINNE NeUTaIEnS MuAunneans daumansnisunng
uazdu 4 Mietes
() avInenmansiniiuazindy Ussnausnengiivn Buvidiail etunidiail Fueil
wnilgmamnssu onsiall 1nillndiues izt Tlasiedl wildawneden
\wilmaiia Guedosiedl inllfl@nd wildinm ndwealivasindvitne indy
gRavNT LnduNTIN LAY uasiving tn3esdens nduiam tndwdanm
uazdu q Mierdes
(@ @vneasAansuasinine Usenaumengudn ninginsiy nstdesiuman
Angiy niwensdnd niwensuszas ninensunlil yimensiniionnnuns
AAMNTTUNYAT TTUUNYAT NINYINTAY §ININTNYAT IMINTIUUAY
wrseednana MalnuAs Aaedeunanisinyms Ineimansianiw uazdu q
Afetos
(&) AV TIAINITIUAENSUAZANANNITNITY Usznaudienquiv) Ineimansuaz
waluladitugiumaimnssumans Smnssumansgnamnsaide wagdu
At
(o) awUTugy Usenaumienduiv Usu UseiRmans lusiuad d5sunf
faunssu mw aminenssy maun uwagdu o Mierdes
(o) aniiimans Usenoaumengaivn nYnineumIvy NVIIEIenNTU NUNNE8IYN
NOVINBLATYENT NYMINTIAT NGVLNETENINUITENA NYMUIEITAIITUIAY
wardu q fihertes
(=) aw1sgmansuazsguseamauans Ussnoumenguis anuduiussening
Uszna wleuiemans gaunisainiensdies agntuninisilies Piamenaides
fPuInem1en1idlied ssuumsilied nqunislles sgUssAAumans
uREs130IE gVsEanfiilaruiung nsugeaninisiios uazdu q Medes
(«) AW NATHAANT USENBUMENGNIT LATHEANENT WIdYEAIans USNI3gIna
msvnyd wazdu q Mieados
(@0) @audANing) Usenaumenauiv) daudngd Ussrinsaans inyueine)
Indnedeny JymdpuuasdInuainsney ey 1Iven NSEUIUNSLRSIIY
uywdilnminguasineingdiny Waundeay Qﬁﬂigzgﬂﬁaq?{u nlimansdanu
nSANWIATILANBNIATEMI NG ARTUANIEN Lagdy q MAuITes

/(o) a"lfmmﬂiuiag



-v-

(o) mml,wﬂiuiaamsaumma"umﬂmams Usznaushengidv Inginseesitaimes
Insaunan msdeansdeniiiey nsdeaaieiote nsdTueriug seeslna
sruuasaumnaAlienans asaunAmans dwemans ussaninuaans
wAdARNSAusLaziuAIATS LLazau q MAgadies

(o) 8191M5ANwY Uszneudenguivn Hugrumsinw wangnIlaznIaoy
mylanaznsussiliunanising waluladnisdng Umsnisin e
uasnsuuzLuINSAne nisAneiienlsuieu n1sinwiiay wadnw uasdy
nertios

fo o ssyswazBensfuimingussaviandy waz/miofIuuseAvgAnAuynay 1dun

Fo-urmana Mumimieivinis doyv1i Aandl 01y 013N funds mirsnuidne
fiogiiAnsiald arewaulnsdmi uazdua

1o « syymwanBonioifunanulsivianduiiveiuseta

(0) szqswaztﬁﬂmLﬁ'mﬁ’uqmLéuﬁuvﬁaﬁmmaamsﬂwﬁwﬁﬁmﬁudﬂﬁmmtﬂum

ae13ls

(o) szyszosraniililunsussiugandy fudGuduaunsetdde

(o) srydnudsiiandudulmg usmﬂumﬂsuﬂsam’ﬂﬂm lnguuugunmnmasu

UsshvgAnAuNge

(&) szynnianlh uavdnvussiutemanuUssiviandy

(@) 3zunﬁwﬁwaaﬁauvfmmmsﬁ"L?{ﬂﬁadf’i’umsﬂsvﬁwéﬁﬂé’u il
(€.0) anwmvmaawamuauq wﬂ%aa‘luﬁwuumuﬂsaumaunumamuﬂsmm

AnAuvoninddeids viedounnsesetals
(¢lo) ynuAmimanuysy mwﬁﬂﬂﬂwmmu mammwammawauamﬂi

(0) S3yTBasdeniIfundnns uavtunoy mmaﬂsimﬁmi’ﬂumsﬂﬁuwsﬂﬂﬂu

(o) s::‘uswa%asmLﬂmnmamﬁ‘l&ﬂumsﬂimwaﬂmﬂuua sUaaTiN

(@) ssyimanuusshvgaanuihluldluAansle

() s2yTudl ou w.e. ﬁammLﬁauﬁm%ﬁmwamuﬂszﬁwﬁﬁmﬁu wiosanuud i

nilsdonsaanudeudiniinsundae (&)

(@0) swyduaelsisuseianniiln wiouisssytusieta viovesseta

(00) szyintumanuussivsandulumhivioki
- inunasudsyiviAnduanaulunifisisnisvesiisemsnatou nie

o3
Y]

sgiamie WiuuumisdeSuseswasfsdudym STAULOMWIENT AMIUA viSasuviaifieuin

: 5’1Lﬂumamuﬂsuwﬁﬂmﬂumﬂmulwmmwmsmawﬁwmﬁ maaﬂma
ﬁ'ﬂﬂmmumwﬂmiw waz/vsadunadnuusey wﬁﬂmﬂu‘wLﬂumaﬁawiﬁﬂﬂmmaawmawm

[

ﬂUﬂ'J"lJJﬁJUﬂ\‘i‘UBGU?“L‘VIﬂ G]?J\‘1LLL!‘U‘Vi‘lNﬁE]SUiEN“UENNU\‘lﬂUUfU%W sERuUannsy 32981 luy 3o
GI’ILLMUQ'VIL‘VIEJ‘ULVI’]

o

v a fa v v o ' £
ﬂ’]L‘U‘UNﬂQ’]uU33@‘H§ﬂ9‘lﬂu%Tﬂﬂ’ludLuW‘UﬂVI‘U@QMU’)HQWUﬂWﬂL@ﬂ‘UU 6.L“VILL‘LJ‘LJ

LY

nildeFusasveiariutym FENURIALTANS Fruiems vlesumisfidiouvinguly

/elo) SEYTMWN ...



-n-

(o) FEyTIUUY TN IMATILI U sTInS lunsUssRvgAndy

(om) 8yUsElovinionuafiazldfuannasulstiviandulaoazidonluund
wavszlovideirsugia dsau Arwiiuas MswauUssmaLazUsEvvu TewSouiiisuiunsd
LifinanuuszAvsandutl uasssyduyad/sudulunsdiannsanssiliuaslvissysiede
mienu/yararng Mmhnanulssivganfiluliusslond ndeumdngiususes (i)

(o) S2ysBTomrau/yana MhnasuussivganaululdussToed

(o) sryimanulssAvsAnduildsunsimeunslunsasmiedenilati dele
naonIuMseunslagizauY wu maing Inaviemi vSensuansiinssens Dusdu

(o0) SryTIWaBendu HeatunasuUsziv§Anduiuduuenmienniifuuely
Tude « () - & (0)

(o0) aeaneiiaToriviingussAugandu uasdsuyssivinnduynau uazu wou U

<8

MauenaulszAvgAnAULNYDTUTINTAY

NULNR winienlulutausnaus wWuu 2. o U) liwe anunseldnseawnudule



