Un 9

taun 1

uAs1AY - Jaulsu 2568 )15315558 lla:usnﬂssu

YekaN2l | M1S91BIAAUN

ISSN : 3027-687X (Online)

ISSN : 3027-6861 (Print)

https://www.tci-thaijo.org/index.php/ve-irj




1¥1v89 danvun1sanTafnenniansTusenideawila 1 d1tneuANenIIUNITNISENTIRNEN

#ivznen UYYANG vallnieae BUBN1IAMENTTININTOTIAN Y
UNUTIATE WIYIANSNY  sesavIBnIsAnEnIIINTI AN
A3 sENa Wani wenanianiunisetifinmnmeny ueeniesmile 1
A.\RAuANA Wgadle wgnanaaiumsedifinnnang Juseniesnie 3
weaing GRERGL gerunemsantumsentifinmniang Tusenideamile 2
WygAuS wflessnyg  dnnenisanduniseniiinuniansfusenideunile 3
RRTEELI w1t ge1wenisaondunserdifnmniany fusenideunie 4
A3.d159 WARNAN gomnenmsandunisendifinnnang ueeniesmile 5
usIAIENI5817 e AY1ang) as.oninan WILEBNVEY  WWTIENdeveuLiY
FRUTIUBNMTONE  ANA.A.0.AT TN AT UMIMYIRYTIUAYUMENTAY
5705 duANA ossnfiune  umImendumaluladnszaemndmszunsivile
IA.05.5LUA sleddsius  uminedemalulagnszasunaisuys
A3.A5INE AINTENa seaguensaniunsertidinwiniang Jueenideamile 1
USIUIENT UBYANNIUAS duysalisd  g8huensaandunisen@afneiniansfusenideanie 1
F89UTIUIENS 37.A7.0udn quaian wimingdemalulagwsyaeundmszunsvile
75.0173 swseudles  seudnnenmsandunsendifinnniangiueenileunile 1
A gunIniv Junsz viwid o13dnenTaudin
andunisentifnwiniengTuseniduamile 1
daneussnnsnig needns Insuas gedenemsaniunmsedfinunnians fussnideanie 1
n3.08ns Junya ge1nensendifinvidudia andunisendifinmniany fusenideunie 3
PRICPRE Yaudug de1enisdtinianngrsmansuagainusiuiionndifinwm
andunisentifnwiniengTuseniduamile 1
NBIUTIUITNT SFLAT.NGARNT waulnwil WIendesuingnsenil
SPLAT.AS fanaun WTINFENTUNNEUYS
37.03.0903 Wil WINFETeULIY INenvueIAY
3A.07.9797 gszailung UNINEISYVOURAY INYNUANUDIAY
we.ag. by a8 wmimendemaluladnszaendsuys
NFLAT.NUNDT yaydl uwivesunang useniduumile
NFLAT. LYY Bungm W INFETUAYUIEIAIY
HeLAS.15uns netiud WATIMENFEY TN
He.HonaE foww antumaluladnszaeundndnaummsainnszds
7300y AUHLAAS andunisentifnwinieng Tuseniduamile 1
A3.903 Fuide anfunserdfinwiniang Juesnideanie 2
75.0173 aning andunisertifnuniengJueenidewnile 3
n3.396719 Y aondumsentidnuaany fusenideanile 4
75.015YUN Hounans antun1sentifnynireiuesnieanile 5
L@YTYNIINBIUTIUIBNS NA.NTTN GREGHIE] il fnemsquiideuasimuinsendidnm
RO Useiiu vl fennensdiimianisnisthAnwuazionisfiy
waian auysollse il fnemsquienseduauannsasiuatmn
HY281av14NIINBIUTIUBMST  UIENYALLS aednyaul Tedumaliavussey
wEumnul - Adesena antunisetidinmniany fusenideanie 1
WUAUTA WYAITIA andunisentifnwinieng Tuseniduamile 1
WvasAng TAYEUNs dineusiuiinisfinulssaufnwvussaeton 1

7agnausINndms 306 vy 5 alwdte e.illoswusinney .UMy 43000

fuszanuau wseyasal nnwees anfunisendiinunieesfusenidesnile 1 Ing. 042-411447 fefie 084-6029320
wisanvluns T aotunisendiinwinienziusenideanilo 1 s, 042-411445 flefie 094-5058558
wsarmilagiie dudayann aotunseniidneiniangiusendoanile 1 Ins. 042-411445 efle 099-8261962
Website : https://www.tci-thaijo.org/index.php/ve-irj/index E-mail : iveneljournal@gmail.com

Awmuagen  Uag 2 atu (NT1AN - Tguieu uay NIngIAY - SUIIAL)
BUANNN  unsaw - Tguieu 2560



UﬁsaﬁsmlatuﬁanSSLﬂT]% 5

Vocational Education innovation and Research Journal

JOURNAL

U
=
O i
IDE
s
U

@ = =

P UnANuiet : 28103 aanAn aanvi nagnsmsensyAuElisueTIEn eI SEIe

QAUYLUAIS AUYTOULTA
» msdnvviinasidnaseurludfuussenealeleluaiiosanniaiesiu GPS uay BeiDou
Uhaasigaimiedminmusstiading Ysunelne
SUNG WAIAIKDS, TN Junsiaw, anssa Usenude, s ﬁﬁuqmé, Audum yeyas,
U3ty Insmdn wae Usengd ysuiling
» msiauduiuuiniesinifslusdsaliioiaweinsrozuazauauseyalilasaoulnsaiaes
8AST FITIUITING way DAY duRdeatiug
» M3UszuUszansnmsruURaa LN N1 ULEI TN UUEBUNSAUUNAIA181ANS T8
nsilfnw Medemailavuesdiag
gVsUT Junfan, Jona 289 Uag auIA Lauglas
» nMseonuuutazaiaateanafiduluresmanz iU
uuss a1nds uae aigna yayedn
» maasuideuneuninaduminousiuduloutatugusngn
Asifisd naud way Andnd sondu
» msinwautimdmnssuvestiugnisluimiavussane
s soumnsy, wadl Sang Ty, Udaas wigen, nqug dudund was neyand anudnd
» msufulssiusielaglfinadianisiiinsuoulasliles
DAINAN UVUBDLVIDY WAy BANANLUAIT ANYTDIIA

» nsaunnan s uinunadi

v A

o I Ag

Styidwg vesazen, Nasan aveslud, Ayy1iing wesfiany, Jaunn aunsnd uay sunga lwAsnALnAY

» nsmiszdvsnmveanaianisSeuddmiumssuunUimnadu Ieldmadamilesdoya

VAU MdeRdB, 1A NYNBY, NIV AUTUTT UaY NOYMNIA duaY

a

» sUuuumsuimsanuinuiemelulafisavesine fomainfonise

4

1AL FUNTUNY kAL 155031 Tudus

]

» msiimunszuvasdeasussulatdmiuag
N338IN @e@eail uaz NaAWS aedgau

» msaeudomauiugiulnih Svnsasiwihnszuaady dmsuiindeu Ui 1

o a a a 4 o

q I Ae )

@ 4 1 =

5e T WuSH, LsWY ALY way SNINIFA NSUAS

w_lm Uil 9 aliuil 1 unsrau - fiquiou 2568
Vol.9 No.1 January - June 2025

[https://www:tcizthaijolorg/index:php/vezirj

Thai-Journal Citation Index Centre Tier #2

Wlwa Sy, aufesh WisTsundda, Aol se9r3uL, s wanmwul, Junsd Besloas

9N
1-8

20-32

33-43

44-51

52-59

60-66

67-72

73-79

80-88

89-105

106-113

114-126



» NsiauuNuNIIaNIsReusTaNsTauEgde1 T sedvinmsesnwuussuuliiih sWalvn 30104-2002
inFeadind neude
» suuumiaiiomsdanseriadnulne-fu aunivmedeeuguuasteuthgessuuudms
Wendomaianunuivinendomaiianissalianuigamuulssmaasnsasgyssuvuiy
GRNERIR
» Jymuazanudesnisldszuuuimsmsiunsadaniassuuudidnnsetindlval (New GFMIS Thai)

a wa v

TunsuuRnunstad n13du wazian Tuanudnuidain drinauedfinwdmingnssnd

a

ol A3

o a

uen wa dugvs AsAzLusatl
nsUsuldiansssunuamlunsimunesdnsns@nungaudsdu
2381 SUNUR
» nnsAnwnseuunnieaiumsivusleung MsuSmsinetdeenTafnm
Wen1simuTIendsuadnivy
NTNG &y, gumsaln Junse, suiAs ANAY wag Saunsal FJueazyns
» avwvhmeuaznagnslunsuimsdanisenadneilulssmelng : msasizsidedn

¢

ANANIY LNYSAYINY

127-139

140-156

157-166

167-178

179-188

189-200



21sa1s33uUaudanssuNISOBIANW
Vocational Education Innovation and Research Journal

Ui 9 avuA 1 : unsiAu - unuisu 2568

"28103 2819AA 2a19Y

LY =

NaYNSNITENITAVHSeuITIAnY WM INMUIUSZIMA"

WIYAUNIUAIT ANYTDlLTA

31U28N1TEIUUNITRITIRNEINIANZIUBINLRLVTD 1

eDe

unanailtiauonagnsnmssnssdul Feuordafinsriuuuan "aa1ni aaindn aaavin’ ilens
WawUseme lngaanndediuuleuien1sAineg "Seun Jauge" ¥0INsensNAnYISnIs wauiuU]uRsIuN1s
yosdTinauANENTIINTNTeTIRNY MijmanuaziauidsauendiAnuanssaurgenu 8 NsEnIRALN
wafn "aand yeimunesdanuiianguiuasufoAAsududeduvndn dreudngasivuads sUuuy
Outcome-Based Learning LagszUUSUIATAUNIEAR "aa1nAn" LUUN1TAALIINEENSANILATIZA NSLATRYM
wazaivassAuianssy shulassnsene Wy Tasensauddenainafioguvy wag "aaavin’ Wannvinwe iR
KunstinedluaniuUszneunsade fenmsysanmssaudiull ofAnunessadeddouiifienmanuse

o

souau wiausufleduanuimelulannisvieu wazdumdsddglunisturdouasegianaznsimu

Useineagnadagy

Thai-Journal Citation Index Centre Tier #2




21sa1s3J9Ua:u3aNSssSUNISOEIANW
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

Abstract

This paper presents strategies for elevating vocational education students through the "Smart
Knowledge, Smart Thinking, Smart Action" approach for national development. This approach aligns
with the Ministry of Education's "Good Learning, Happy Learning" policy and the Office of Vocational
Education Commission's action plan aimed at producing high-competency vocational workforce
through 8 development agendas. The "Smart Knowledge" concept focuses on developing both
theoretical and practical knowledge essential for professional careers through modern curricula,
Outcome-Based Learning approaches, and a credit bank system. "Smart Thinking" emphasizes
developing analytical thinking skills, problem-solving abilities, and innovation creation through various
projects such as the community service repair centers. "Smart Action" develops practical skills through
internships in real workplace environments. By integrating these three areas, Thai vocational
education aims to create well-rounded learners who are prepared to face challenges in the working
world and serve as important driving forces for the country's economic growth and sustainable

development.
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Abstract

Variations in Total Electron Content (TEC) within
the ionosphere arise from multiple factors, including
solar flares, shifts in Earth’s magnetic field, vertical
earthquakes, and tsunamis, all of which directly
impact global satellite navigation systems. This study
aims to examine and compare TEC values in the
ionosphere at an altitude of 450 kilometers using data
from GPS above the

and BeiDou satellites
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Meteorological Department in Nong Bua Lam Phu.
Data was collected through a multi-frequency GNSS
receiver (BG2s) installed at the Nong Bua Lam Phu
Meteorological Station, serving as the foundation for
analysis.

Results indicate that TEC values correlate with
solar activity during the day from March 14 to March
31, 2024. TEC tends to increase during periods of
intense sunlight, causing a rise in electron density
within the ionosphere. Additionally, TEC values from
GPS and BeiDou satellites exhibit a similar trend,
though GPS consistently shows higher TEC than
BeiDou. This study concludes that ionospheric TEC
varies with daily solar patterns, reaching peak levels
before noon and declining from midnight until the
following morning.

Keywords : lonosphere, Global Navigation Satellite

System, Total Electron Content

1.unin

anuddaazfivveatlym

nsA et uusseanadleleluaiiled (lonosphere)
waznsIavsinadidnnseuluduussernid (TEC : Total
Electron Content) Tauddgyed 138 slunatesd 1u
Taganizluszuunisd eansuazimnedildinalulad
s n15ie TEC Yagliisidnlanansgnuainnig
wUsUsuluduussornialeleluail o5i dnasoaan
WU VOIF QYEYIAAITIBY FINDINITAIUIAMIUAUN
navesdyIuT i unsInaLisuiaas essunia
MR msﬁmanma'ﬂfﬁqﬁ’wﬁ’zy@iamsﬁwu’ﬁwumi
deansuwavnisimisluszaulan Taeianizluszuy
a1 sumesi alan (Global Navigation Satellite
Systerns : GNSS) Fsanusaruasuntaasiialéann
wanesruuaniey Taedlnsdnuilud esvesszuy
afisathniaialan (GNSS) e sruufianunsariuin
FunUe AusnazalnesudyyI1aInsEuy
ArisndImsanesyuu [1] Tun1ssudsdygiuaes
svuumfisntiuezdesedenailunsiusavdafiuguen

SEUINARALLAANNTSUNANUAY 1 DIA8N15UINNG

freszuunafisiimanadunisiatiianfidyia
WUn1aR1na i sudans 8esu nasuseaiana
ANUEINNTOTUNITUTZEIUIAINT OAIAITULANAIIUD
Fanananfiedecfudyain [2] wed Saladnnsld
Usglemiannszuuaadfisnluieswesnisihnidnessuy
aadisuthnsanadunisagasanfidygianfums
Wanasniandesu nsusziaranuaunsaly
A1TUTZEIUIAING DAIANLANG 19VDIF Y I10ULIAN
Tideasudnyann [3] wasdismtensnennsnssaiivh
(GNSS) tagninanldlunisilfnauun udunduegis
unsuane Ingununatlan1sseinnenisuwuudNims

LazLAS 99T UAYIIA1ILT BN (GNSS) [4] n15A NI

a

YU NANTENUNIAUTBLIAT I USEUUA I ABNEIN TG

Alan NsUaNfinakarn1suiIn1emle (GNSS) e1den s

o

A a ~ o -:4'
EUNEUVBIATULIAYN Lﬂu‘VlNﬁ]’mm%LVIEJ&JI‘UENL%E]NU

2

QYU (GNSS) ATAN UAU ATULN ULIVDIATN AR

Re e

o

Yupg IUUTLANBNINVDLIATUUAITIEUUAEAIUATNIT
Uszaunandi seaumininuludund [5] Swani1sdne
wuintuussemealeleluaile s uduiiuseneuludae
SLanMTaUd @TETIUIUNIA Lazdn1suusUsau
9YARBALIAN GTfmansUﬁauﬁﬁmam'aészapmmuLﬁ'Em
GPS [6] USuaumnumunnyusidnaseutuiinasoran
voadaynyas GPS Agnldlunisszysumisluuiinuiil
ARUILUUS A nasaunIn 9 Aagylinanissey
fundsdinnunained suluaindiundsasadesann
AnAMUnIsIa1vesdyanadiiuus naiidaiu
wnuudidnnsey [7) Juusseneleleluaiiosaziinns
Wasuuwasmnunmunuiuresiinadidnaseulududes 9

= '

vostuvsseInaleleluailes dslinanssnunadyyiu

' ¥ '
a1 =

fidsaneafiosandeaninaitupuedyanaisuldiu
aziAnusngn1saln1siud sunUasvesdygiueg1g
Uy wardmaind Suldasdainitanan (Delay
time) \flosnndaramaiisuniuduussenimiuey
WnnsRnvesdy I [8] N13ANEIAMNLUTUTIUYDY
Sidnnseuianunsarildlnenisnsaatadt TEC Tneund
A1 TEC azfinsidsuudasdlunsaziu ggnia uazd

lnedusgiuindnsades A1 TEC Wudeyaiiugiulunis

ATUIUAINUILIAITDIA QYEYI I BNS UL BIU12N



Fuussernadleleluailed Auwsiugdwessyuy GPS
A oWy A5 090 ulusEeEr19 9 ATUNUIVOY
Fuvssenidleleluaiiles nsideufivesduussennia
Tnesan mMsAnewinisndeulnaddentan wasn1sine

WosnatausulnansznuadyIunI Loy AaunIs

Yo

Favinlunadeyaduvsseinialoleluailosfidudian
Tun1sAn¥In1en1uelInIFiensn luaa International
Reference lonosphere (RD) TusgfuuIuigfui aifiv
Foyamariivosilan f TEC ufuusiiddyonmils
Tuluwnad (9] Tawaa IRJuluinadi uansnann TEC
fianduilan Welflunmauieudeutudeya TEC Ay
Ifnnipsessudayaamnaiiey GNSS
INNITANWILATNUNIUITIUNTTULATUNAINITY
A eadesluldesn1sAnerAn TEC vuduussennia
TololuailesilAdeifinuaenndesiuauiselubes
A15A AL B2 T URANSENUNIIA 1UTe9LIa1 USE U
aiisutimiesialan nsueniidanazn1suiiniee g
(GNSS) [5] nsdnwduusseanialeleluatileswuin
T9UNUTUIUD LA NATOUDATEIIUIUNINLALIT NS
wususiuegnasnlia STfnm'iLLUﬁmefﬁma@iaé’zgmw
AT BY GPS [6] USUNNAUNUIMLUB LE NASa UMD
Foyana 6PS Aldlunisssysdumisluuinud fiaiy
NUILUUSLANATEUNIN 9 THANITADTZY AU
aaaadeuluandunieesadssniaauniimis
a1esdy ufid W uusIud danurnuwty
Sudnnseu [7] MsAnwvduusseneleleluaiiesasiinns
Wa puLUa1veIUsu1uBLE NATUUUT UUSTHINIA
Toleluaiiles Tnansenusedyainiidainaindey
wnddlan [8] waznsAnwinnuulsUsuvessidnnseud
a1usavilalaenisnsiainan TEC lnaun@an TEC avil

nswasuuvasluudaztu ggnia uaxd Tasduey iy
Ity [9]
nnmsAnndeyalunisideiiiertomaidedald
ynsAnuUinasdnaseusanluduussenina
ololuaiflesannia3ossu GPS wag BeiDou 91NLA383Y
Fyauanifisunnuig BG2s Lilevudindn TEC uwdn
ilissudieutiuen IRI TEC WenSeuflouuuiliiuves

TEC nflwunlduwazanudanndasbulumadedtuunn

215315399 A:UIANSSUNISOITIFANU
Vocational Education Innovation and Research Journal

Ui 9 avuA 1 : unsiAu - Unuisu 2568

esiiedla waziiuidudeyalunisauyfgiulidu
Uselevtnan15338nansenuvued TEC NUNaRa5EUUNNT

Aoansves GNSS lusuAnsoly

2.30QUI2e9AYRINTIY
2 vl nwAUsu s dnnsausiulutuusseinie

lololuilesusnaumiiedanianuesiagng Ussnelne
220 oS euseuteya TEC i uldainaani
gnflsaineuazilSeuiieuiudeyaainluea IR

o

3.35msaniun153e

lunsAnwuazidoidunsfnuiUsinadidnasousiu
TEC fifiudoyaannindesiuiianniendoninerdmin
LA LRE Tneldiasessu BG2s aunsnsudyain
GNSS wuUMaIeAMEAuNT I ziazn1sUisuioy
Joya TEC 3MNATIAENTEUU GPS Uag BeiDou lusening
Yufi 16 - 31 fiunay 2567 ﬁu%a%aﬁllﬁf\nﬂimma IRI
vinuwmiedinianusstadg Wonsiaseiaiiy
wsiugifunisaseaeuanuwiudvesdoya TEC fifu
TusmNA3 eaduiianilonfeuinen TasFeuiiioy
fiutoyaann IRl 2020 Faudulumadldvusaninernie

Tuguussennianalan

v
o o

luns@nwideaseiilunisiiudeya TEC a1naniil
ondeuineludmianuestagg Tneltiedesiu BG2s
\denianzsEuy GPS uay BeiDou IiteiUSouliisudoya
TEC Audeyaanluiea R Tugiaasuiiuiag 2567 uay
MnsiassikaziUSsuiisuauiugvestaya TEC
a¥smnudilalunislideya TEC ausugensldny
waluladanafionluid 0nsma1miasianyes GNSS
soly
3. 1avilefndanIosiudaa BG2s Inevhanusuile
fuanflgeilesinedawmiavuesiigng
32fudeya TEC 915 udulnonisidudoya Total
Electron Content (TEC) 9171A3 945U BG2s ldnany
$5UU GPS Uag BeiDou 7l an1dgnfisuineiludinis
MBIt
3.3fa0 038 TEC 910 IRI 2020 31n13LAA International

Reference lonosphere (IRI) Tutaidiouiiunau 2567



21sa1s3J9Ua:u3aNSssSUNISOEIANW
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

75Uled httpsy/irimodel.org/ 1t old U5 suLiisu iy

1%

Joua TEC Mmaula

U

a I3

343ws1gvkasiUouiisutayariinisinsiviuag
Wisuilsuanuuaneeseninedeya TEC Aldanseuy

a a [ o

A1ITBL GPS Wag BeiDou QWﬂﬁﬂWﬁQQUBMQWHWQQWQ

= o v

wupatd1giuteyaainluna IRl wevinadudlafs
ALLUEN

35aTwuaziUTeuiguteya TEC wag IRl Unideay
Usutsslamanisvhmeanmemeluduusseniaiiie
Wnnawiuglumsing e
3.6Anwuulthmeadeya TEC Aldunndoaldlunism
A1L7819% U9 (Delay Time) W LA A9 T uUsIEINIA
Toleluailed wiedsnisvhunedu q

3. 7a519aandlalunnslideya TEC WiloUfuusannsld

NuwmAluladga i

4.NaN15398

4.1%uussenmalelaluaiilys (lonosphere)
leleluaiilefifuduussornefiuanddulossy

Alguaseing uagsedanealin sy vulanluszesy

75-1,000 Alawwns Inedaununisadndisiisutu

Juinvadtan Sadvadlanme 6,370 NY. AINUANUAUN

P d @

ypstulaleluailusismaud1adndaesuturuinves

s

1an) 1H9991NNAI9UNNADINNS A9 aemauluUSLINY

U

3 a‘

szuandadulossudadiuszquan Sidnaseufiuandandu
lovouiingdnssudueynindaszluduusssinia
leloluailosvedian leloluailosveslanifivansauien
wirduiigrilfidulessulasaseniingldnaoniian
wiluganansduiilifivasannasenfind nsusndadu
lespuazliguusavitnounatsiy dadulelolumiles
Fefiuszalaiiesninnlunainaisiu duvsseine
loleluadlesianudfyetneds ownddvinasenis
uwnsnsznenauinglussaniuiivhlnavulanuagsening
arndoudulannisuysduusseanialeleluiil o
fuussemaleleluailesUssnaudeauaiundn toun
Fu D (layer D) Fu E (layer E) uazdu F (layer F) lugaa
Sou du F aygnuueendu 2 fufle F1 uae

[
'
a @

N3EAUANGIRTUA 75 - 90 Alalns uay

nanadulug

9
F2 4u D ¢

mmmazﬁauﬂﬁlu%qmmﬁﬁﬂwhﬁu uAzgaduady
amufigald mavsngeguestuiiasiuiunisdesainses
Aefind FatuFasingamgreunatsu Usinmanny
wuluresUsInadidnaseulesunnfeyszana 1,000
ARgNUIANGUALIAT u E ogfisziuANgs 90 - 140
Alaluns anunsaazviound unnuduiunatauazadud
ﬁqa"l,é’ wiUSinan L duYesBidnasouIzulsUTIU
w1 lugnnasiuazddidnaseuninuszuias 100,000

AegnuiAilguduns ¥I9narsauuInUIIIudinnTeu

wANAIMAD Usenad 200 - 10,000 AagnUIARURALINT

o
o

FUF :ﬁmmqaﬁizé’u 140 - 2,000 AlaLuns Futhfutu
AffidnaseunuuduIndiqe Aseduaituge 300
Alauns 9198USuuddnasauuinde 100,000 #a
anuiangudluns luyenansiuvesgn oy Ysun
Budnnsoulusuiiosiinrugs 2 sedu vliAnnsudady
2 Fu Ao U F1 uay F2 LLazﬁwqumﬁa‘*i?uLﬁmslmiN
nansAy esanleleluailesldannsaasiound ufis
anudgann 9 16 ilfanunsadsadulalasmiunid
mmﬁqamm 9 Lﬁamwamé’ﬁgmmhmiﬁamigﬁLLU'U
#1499 adanisdeanssruunnuiienld adululasiiay
anunsanearutuusssnaleleluailostul e fu
A4 36,000 Alawns seludiaraiieuninduunds
winafuuulan vlnslasudnarsmslnasndulaly
LEJ’]QmeizﬁﬁLﬁmﬁuﬁwmmm [10]
4.25vuun T euIN199 2lan (Global Navigation
Satellites : GNSS)

Ao szuuwadeviea1aiisudiniei laassaulan
Feluinsdmsussysiunimioafidauuiiuiilan

'
s AN A a

mensidaunsaldidnnselindiludasudyauniuing
nadoud dauneg o ee Feanunsaldauld
aseunguilanaaen 24 9alus Tnefiszuunniien GPS
fsduandudunidussvuaniion GNss e
TudlagUuldfiszuuaniisuvesdsemady 9 Alaasuas
11iu3n159gUsenaunlg GPS (USA), GLONASS (Russia),
Galileo  (Europe), BeiDou (China), Quasi-Zenith
Satellite System :QZSS (Japan), Regional navigation
Satellite System : IRNSS (India) Tuns@nwiiduazfasly

v v a

w3 aafudygranuiisuiiiduainuiaviewns oasy



Tyananafienfidunnuduuuraneaudfiaiunsasu
FayranuiionsIuIuangInsyuy GNSS Iietanun
Tsanuanvuansanuantdlunmsideluadfifusyuu
GPS 194a%5§01I301 Waz BeiDou 993UszmAiuanunse

wendusisslaad

as1en 1 dygraiildlussuuaaiisuiinealan

EEATITL QN7 Frynnudild
(L1) f1 9 A21WA 1575.42 MHz
GPS .
(L2) f2 e Aud 1227.60 MHz
(L1) B Ao Aud 1561.098 MHz
BeiDou - 4
(L2) B2 A® AR 1207.140 MHz

4.35:8nmsousulutuusseimaleloluailys

Total Electron Content (TEC) v wU$ unau
5i8nnseunanualudunessnineniisuuaziaiossy
fyanamaieuuuiiulan arldfunansenuanndiuiu
3\8nmseudia %ad@maaﬁami?%amiﬁsquﬁmam‘

' a . 3
"y aafisanihmaialan

@ GNSS

duvsrsmaleleTumiles (; g % 5
ogo o C%OOCO

@]
O% O@Oo

SUN 1 dusunauanaiisy GNSS suduussennialelolua

U A

Wes FeusznaulumeuSunaudidnnsausiy

fisn: Kenpankho (2014, pp.13-14) [11]

TEC Wushuananiweinialueinialed Taanis
TadusLdnnsauronIs1auns wasnulady TECU =

1016 BL8nm5u / m2 Fedidwnazduluduussennia

P
= %Y

leloluailes aAuuansinsvesseAu TEC Wuasliuagiu

anmgiimansuazgnavnssuiiuansany laeiinase

215315399 A:UIANSSUNISOITIFANU
Vocational Education Innovation and Research Journal

Ui 9 avuA 1 : unsiAu - Unuisu 2568

A5Apasuarn1sthnesea oy n1swasundadly
TEC finasannuulug19895e UudINI9men s Loy
GPs Taesin1sled wuudiaes Kobuchar L oan
ANUEANAIAtUNITITYA LS [12]
4.4n773@711204%787 TEC

4.4.1U5 308 E nesousiudasslud uussennia
Tololuaifl oS Talaa1nuulld 8990952 859119910

IAAUINANIVBILAND AT BN ¢ Slant Total Electron

9 Y

sa &

Content (STEQ) lolalualflasiididnnsoudasyanuiuuin
’8Lﬁnmauﬁasamﬁwﬁmmam’aé’agzymmuﬁ‘w GPS
wazyhlfiAnauardlunisuns nszatefuanane iy
mmumLmiusuaa@Lﬁﬂmau%qﬂuumﬂma’g’umﬂﬂ'jw
nanandulaeialy Usuiadidnnsousiuuuuides
(STEC) ADFUIUANUNUILUUYBIDLANATOUAMEUNIS
WBoeszndnenniion wastasoeudsuanaduy TECU
(1 TECU = 10' Biénnsou fio m151awuns) [131,[14],[15]

4420508 8 nnseusiudaselud uusseanae
Tololuaiflos 7 Talda1nuuiiaainaessreosnieain
yafugnavetlaniianniiiey Vertical Total Electron
Content (VTEC) 29113 UAUNUILUUVDIBLANATOU
srudasslutdunisuuad ¢F suansly TECU
(1 TECU = 10" Siénnsow/ms.a.) [13],[141,[15]
4.51p595Ud g0l BG2s

Tun1siaa1USu1ud1d nnsausIy TEC vu

Fuvssoneteloluilediu vonanayldnseuauny
aunnsil (1.2),3) was @) fiawsamldaindeyadian
TugUuuures RINEX Idudrtu nmawauiadesdiolunis
Sudaauanaafisssuuimailanldfiniswau i
a1u1samAIUTUIU TEC 1nn155Udyganinanadisu
1lnense Fedanuazainuassansalunisiiual TEC
mui’uuawzmL’Ja’lﬁfﬁmﬂmﬁu%'auualﬁ Tunsiselundail
a3l edesudnyanas BG2s fildsunisatiuayy
Tun1syienusidieszninsantumaluladnszaouinan
Winammsatanseds Tunuvessuialve du Institute
of Geology and Geophysics Chinese Academy of

Science TuwuveasguIaiu



21Sa1S3IUUAUIANSSUNISOTIANU

14 Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

AMUNUNVDITULTTENNAba o lua S Az A UMUIUDY

»
-~

Fulaloluaiiies Tutwilwesaniuiivasiiaridinuall
lnglddayanemsmansiazaninainianiegluian

Wy 9 Wuiugulunisiuiasasyssuiani TEC Tu

v
o

Juussendlaleluailes wazilan TEC Akans1991n@n

Ionosphere

1 a o«

Mnasadntesluuiensdl

5Ufl 2 Vertical TEC (VTEC) [13]

i - http://iono-gnss.kmitl.ac.th/?page id=243

ausarnalafENnig [16] ( © Power Supply ]
VTEC = STEC cosy (TECU) (1)
VTEC a4 d vy
COSY = sroc ) UM 3 ddszneuveuninssudyin BG2s
. _  Rg
siny = —=— cos@ (3)

v

NIUN 3 awsaesunelined

1. DUANING

dle e
2. Aduedn
x Ao uuwiln (a3mn) 3 und
0 A eI (991) 4. s3uuUfURn1s OEM628 Lasassudyannaiiiey
Ry fe Satlvaslaniviniu 6378.137 Alaluns 5 syuUBuediin
h Ao anuawwestuleloluailes Usvanm 450 6. @891me NovAtel GPS-703-GGG GNSS
Alaluns 7. angiaila
8. 130T
4.6IRI TEC 9. uvtasglvl

The International Reference lonosphere (IRI)

' = Yo by LI/ &
Wulassnisseninalssmad slasunisaduauuann  470730078Ya TEC 9104AT895U BG2s

. - L dd o o ¥ o4 o oo
ANENTIUN1TITEDINA (COSPAR) LALANATNINE ANNUTNBYINITANAILATRITUAY YD BGZs
a a s a s & v v ! S = o o " H I
INTNUSWIYR (URS) sednsvandisiuiudadangy  WBWNUAT TEC MNzuunndmen GPS uag BeiDou tny

venlutateya A 60 iendalunauinsgiuves  Wuianidggieningrdmianuestaang laod

FuvssornalelelualesimiduluinaUsesnume  suvsfideesansennedisiums 17.13°N |, 102.25°F
Useanam Taglddoyafifogianun inefinismouns
sulumaiiufulsades o vesluimavanssusoly
IRI TEC mane8is Total Electron Content ﬁgﬂﬁﬁmm
savlutaa International Reference lonosphere (RI)

Fadulunan1dnermans i g iun1sUssuI A 1999

Thai-Journal Citation Index Centre Tier #2


http://iono-gnss.kmitl.ac.th/?page_id=243

v '
o o o

UM 4 nsinnaaTessudy I BG2s annil

a [ [ v o

QQGSM’JVISW%QW}C”MUBQU’MWQ

° & & ' ~ -
MNsAIALAENAaaNUAT TEC Tutiafauiiuiny

2567 Fafldnwazvemihaemsiiudoya TEC Aiguil 5

JUN 5 mihveuansUTinadianaseusiu TEC

4.8maiiudoya TEC lng IRI

nsinuwa TEC Tagld IR mniuledeensduasves
R 7o QJ' ViuTlael https://ccmc.gsfc.nasa.gov/ Fadu
1A5901558AVUIUNUIAT LA Tunisaduay ulae
Committee on Space Research (COSPAR) W @ ¢
International Union of Radio Science (URSI) 14 14 W3

dudiulen Wolumidled IR azUsngudmaduun

FAQ | Contact

About v Models v  SimulationServices v Validation v Community Support v Space Weather v Tools

@ Community Coordinated Modeling Center

3UR 6 wihAUwae Rl

{lFuaunsasrynsdimesdunn uagiden
wisdiwesiendnmideanisle Ineszymisdinesdunm
Hutuferulifidesnis, nanfidesnsdsazdeaihnsudas
nadeumewfiann 60 widu 100 Wi dumisazfyn

WazaaddN AINNGIVDITUUTTEINIA 450 Alawuns uay

215a1S399UAUIANSSUNISOITIANUV

Vocational Education Innovation and Research Journal

Ui 9 avuA 1 : unsiAu - Unuisu 2568

WiontesinmAe Total Electron Content inuaeilu

10%/m-2 [17] wamdl3lusuil 7 wae 8

@ CCMC Instant Run System —Coordinate

Coordinate Type

IRI @ ;
verson. _ | Geographic v
# IR 2020 Latitude (-90" to 90%)
1812016
1RI 2012 [10 |
Rl 2007 Longitude (0° to 360°)

[110 \
Height (0 to 1000 km)
[300 \

11/02/2012 10:00 o

JUN 7 nsidenlunisuanstoya IRI TEC

Ul 8 nswiuansen IRI TEC

4.9n75a5 NTURDUNTTNADI

a £ 4w
AnAnaiaaiu
A0 BG2S

o

et

uiusn
GPS/BeiDou TEC
wuumaeaul

-

imaisuiioy

IRI 2020 TEC GPS/BeiDou TEC
Tana iy

IR 2020 TEC

- .
Anwmualiy
va4A1 TEC

h

UARANANTS
Wisuieu
GP5/BeiDou TEC
IRI 2020 TEC

JUN 9 UanlunauaNYEIRINITIY

Thai-Journal Citation Index Centre Tier #2




21Sa1S3IUUAUIANSSUNISOTIANU

16 Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

4.108801539¢

4.10.19n15uAuA1 TEC ldannasaisu BG2s Tuns
Wududindn TEC azidunisiiudeyaludeu fuau
2567 Toguwuastunisiiuduaedsuvasiunissandy

31w whundudeya TEC Weulluiau 2567 581313 GPS

wag BeiDou a@uSMARINATBYALANINMTI 2

Gl’]i’]\?‘ﬁ 2 #1 TEC 983958UU GPS wag BeiDou

WaudwAw 2567 ol antlanteaing1danin

MBIt
TECU
Days
GPS BeiDou
1 64.50711 43.5725103
2 64.86418 45.2823473
3 64.07019 43.348365
4 81.59364 49.832818
5 72.42954 52.9085861
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9 64.02943 43.7567333
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12 67.27603 42.554807
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Abstract

In 2016, State Railway of Thailand (SRT)
developed a prototype of laser range finder for
measuring railway tunnel cross-section by using laser
range finder together with angle protractor. After
that, the laser distance meter had been further
developed into a new model in 2020. This new
model used the handheld laser range finder which
has its own build-in angle displayed functions.
Therefore, the new model design, the big and heavy
steel angle protractor had been removed which
made it easy to be operated and transported.
However, these two developed models still require
operator for manually adjusting the angle of
measurement and still need time to be operated.
Thus, the purpose of this research was to develop
the next generation of the device capable of
automatic operating as well as automatic data
collection stored in a small SD card for easily data
transferring to a computer. The study method was
started from, structural design, built and assembly,
design of electronic devices and assembly, calibration
with standard measuring devices and finally
measuring the real tunnel at Khao Pang Hei tunnel
located at the northeast railway route of Thailand.
The study results showed that 1) the measuring
results between the developed device compared
with other basic and standard devices, i.e., the total
station, handheld laser range finder and measuring
tapes were similar. There were only some angles
that showed differences not more than = 2
millimeters, 2) The measuring results on tunnel
models (building hallway and similar structures)
compared to those standard devices were similar
with differences not more than + 3 millimeters. In

addition, the measuring time used for each
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measurement was only 6-7 minutes for a cross-
section and 3) The measuring results of the real
tunnel comparing with the total station, handheld
laser distance meter, and measuring tapes were
similar. There were only some angles that showed
the differences not more than + 3 millimeters. Then,
these accepted measured data were used to
generate the tunnel cross section in a computer
drawing program. The drawing was capable to be
reliably utilized as a reference and precisely
compared to the railway structural and loading
gauges. Consequently, the new prototype of laser
range finder for measuring railway tunnel cross-
section can be used effectively for measuring the
tunnel cross-section dimension for railway and can
be used further by SRT to evaluate all safety and
maintenances in railway tunnels nationwide.

Keywords : railway tunnel, laser range finder, cross

section, structural gauge, microcontroller
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Abstract

This study aims to design, install, and evaluate
the performance of an on-grid solar photovoltaic (PV)
system for a four-story educational building at
Nongbualamphu Technical College. A 20-kilowatt
system was designed and installed, comprising forty
550-watt solar panels connected in series. The system
is expected to operate an average of 6 hours per day
under sufficient sunlight. Results show that the system
can generate approximately 10.04 MWh during the
experiment period, accounting for 47.06% of the
building’s total energy consumption, while the

remaining 52.94 % (11.30 MWh) continues to be



21sa1s3J9Ua:u3aNSssSUNISOEIANW
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

supplied by the grid. Additionally, around 449.73 kWh
per day (4.31%) of excess energy is fed back into the grid.
The performance analysis indicates a high
efficiency in energy utilization, with 95.69% of the solar
energy being directly consumed within the system.
This significantly reduces electricity costs, lowers
dependency on fossil fuels, and promotes the use of
clean energy. The findings suggest that this solar PV
system can serve as a model for implementing similar
systems in educational institutions or public facilities to
enhance local energy sustainability and promote
environmentally friendly practices.
Keywords : Performance Evaluation, Solar Photovoltaic

System, On-grid
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Abstract

This research aims to design and construct a
portable coconut endocarp peeling machine that is
easy to use, convenient, simple, and compact. The
peeling machine in this study consists of two main
components: a blade set with a handle and a blade
speed control unit. The effectiveness of this peeling
machine will be measured by the weight loss of
coconut meat and the time required to peel 10
coconuts. User feedback will be assessed through a
three-level questionnaire to collect statistical results
and interpret user satisfaction. The results show that
the coconut endocarp peeling machine operates with
a coconut meat loss per an average peeling time of
88-130 g¢/min. User satisfaction with machine was
found to be within an acceptable range.

Keywords : Peeling machine, effectiveness, coconut

Luni

ugni Tarduiviaswgian daudidylu
Fnvszsrfuvesaulnadustranniuseimaudsiiag i
Taguanens1arursanluldUsslawilanng au
wu lewewdn dnlulddmsudaynvdeannsaldvindels

druninugndaiunsath vl ilueimisdnd Tuvaei



nzarugniansathlUldindaussAvgiminnszuae,
lauluvsewegls ludiuveaddenvesugniituaiuna
o o & & a o A a a Vv v
nvidwdemddduniusounseduieldduld uas
¥ . T PR
Wangnduuanusathunsudungiiialdlunsuseneu
amsuazauuvau Wudu [1],02),03],14] neludaqdu
gramnIsuMsNamhneidnsagudmsumsiemsuay
YUUNIUVDI N LAV AR UNINT UATHIIUIUVD

a

Huilan Fohliidnanudesnisldugnsuduingdu

q

a & o

Joudrgnszuiunmsautineiidudnuiuann laguenin

o
£% d

MHlunsuamduinefidudesnsmenzansonidenou
nvuaznuiituludiimaiatudeuzndn demn
Foan15une N nEIIFanal U und ondnunsi
figesnisanududedlunisldau samanasvhned
SIAVLIVULMINUNT BBIMNTANIVNNUTELAN LOU ionun
Tusndudosinanaiinduludinaanaatuidensni
foondurou islnavewendniidvnunaniefiduniy
sialuimgninyaenn Sdlsanundntiinedaugusuvio
Vesnaialiy fmdddussnuaulunislddnvenaals
Huedesdlelunsinafintuludihanavesiond1a vinls
Anaud udssaanlunisieu Tnslanizegieds
Filifianugungininnaniu ervhliiAnnndede
wgwdnidafuinduludihnmasenluidusouun

Tagann1sanen nudn bedanunetenulunisass
waziauaIsunaiduludihmavewanzndritedas
ansrerlIa1lunIsNaIRITeINaNsns 1 lnelanwuy
Snvazduniedmasunuudiislasedwhanaunuas
fyua 319 x 817 x g9 laguseann 30 x 40 x 60 cm’
flpsdmiunmanzndnideanisinaimaduludiinia
THuawmesidusuideduluia [5] eg19lsAnu dnwauy
Fanann Tanunsaldlunisinanfivesnanzndniiidnwas
Judundefunaunnlduazenaiinanuldasainude
aaoaraluntseuluit uil vunadn wazsududedld
HUszaunsaluazaudmngylunsu i

faiu lulassmsisedarldinisesnuuunaradng
A3 panafdat uluvesnausndILUUNANATA T aule
nsgdindm dauadesigs ldudeu wavatusaldau
fine iemauaussseaudoinsdng 4 Tunszuiunis

wnatinens wWeteluldlunsudningfinel

21sa1s33uUaudanssuNISBIANU
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

2. InQUszaeAnnsIaY

2 1e¥adsunanfiniuluresransninuunnw

2. 291UsEANnEnmveAIeunafatulure wanznd 1
WUUNANT
2.3ﬁﬂ‘mmmﬁdwaslaﬁuaqQ‘L%mum%‘lmmmﬁﬁgﬁlumm

NALENSD

3. YDULIAITUITY

315 psinanfiad uluveswangnduuunanIign
ponuuuLaraddulunudsedlddmiunansndoun
PrunsnEImNEnEaneonIWE YNt
3.2@3’mmaaum'ﬂs{’h1um%aLﬂmﬁa“ﬁ”’ﬂwamamw%ﬂaLLUU
wawﬂumu%ﬁ’aﬁﬂuqmaﬁ"ﬁﬂ INAYIED1E TENT
2050 T §mu 10 A sEUMSANYRausisTseLRo el

3.3a45750UMluNSIAaN Ae 1,600 5BU/UNT

4. A iun1593
4.171500NUUUIATDUNA I UIOIHBUE W WMUUNAN
Hudumeulunisesnuuuiiieadriedosnaifintures
HALENS1ILUUNANT TngsoliainAnuanunsalunissessu
nstnanRadulure et nEeVEIINNsNEIENEan
panudq et fidnvanidunaulusazdunaunn uaz
A11150USUSYETAINANTRINITNAR LA Gifﬂugﬂﬁ 1
Tduanald i uisdnwazeeandownaifidulues
HANTNE MIUUUNANIF UL UUT @135 anauaLssR oIy
Fosnssanandneduls Fedindnnislunisesnuuulnedos
Tadesiifannuannsalunisinaniatuluvesnanzning
Itsuvudunanauauysaiuasuoududugn gl
yatuiindaedinuaunsaldiafiestiufelunisaiunu
Aswasuiundansednwasiirmslunistdauldegig
dasy anunsaltnulasgrlasais udlufinnudiungy
Tofidnungiiude yaludiafidnuuzidusuduifigunsal
Jostumsiinsunsiouazyhmindidudrmunsseznns
mnafvewansnd1le uazdiyngunsalaauauausa
W eld AmunanusaluiialunisinaiRiveswausngn

wiarIulaeganyay



21Sa1S3IUUAUIANSSUNISOTIANU

Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

<« -
ganruAuaEaludin

.
gunsaiufuaIndy nipudal

Tudia

yaluiin

<
UalRo9

4.2 msatunoanariatuluesauz iy
Butuneunisairaaionnarfirduluveswauznin
wuunnIldSunsesnuuuLarmuLAluk T Iy
auysaind Tavasdunisdnadouasinionduduuay
gUnsaiing  luisazduveaeiefiovunyszneviugy

uiulidueiesidildosnuuuld saulufisnisindsge

guniailieariu

gunsalmuuniauliauysal Inglsuannisangs

sy ,

aa A

wiveresanTllugandesmiuauANITIATEs Aanandly

SUT 1 FuluULA3DaNATRITRIHALE NS TILUUNAM P .
? JUN 2 Faaefiusiueraian dinndszanudugunsenaes

dwidoy laglil1nadoInIuANATRININAIINLHUBEATAN

d;\‘1 1 F’]d’ LA INAUEWSMILUUNANIAZ WU Y o o v o Y
GamelunSounaioveaneninuuy WU UTENDULVINULNUUIUNU LLﬁQUWMWﬂigﬂ@UL‘UWﬂUﬁﬁgaﬂ

[~ 1 (v 1 =l
panlu 2 dwusznounan 9 legludinisnae ¥aAUAN Y e w e A & oo
i : = ghgmisldangda winhindafadausianaiuuuedyn

< N = v ' 3 =
ﬂ’J’WiJLi’ﬂUiJW’U\‘IUi%ﬂE)UlU A3 NABIAIUANAINULIILATDY

=

o naeImIuANANNSIRIEEn dzdindeulastiuilifignda
al v [~4 1 al a o ] aa

gilasaas1adunanasunsadmasuyinanunuasasan o v oo an e aa

wdillassasradundosgunssdmaeniionusiue say Aazanjdondiiuuiuera3andiugiu Mudsera3an

o o o o & - e o a
Mnthsessuiudiun o veansodlilanuduns finns  « - Y v

L sudnsagiinisusenevaindlnmenisaiudaudiuszanu
<

winu Uy iduganyulunisile-Uadinaes

o
a o

AIALLATEY Faazddidenfindsey slundesniuay

FIUNTY WATEILDIMENRINUITALTINTUBKN UDLASANLAY

iaweiliihnssuanss usenaumeans

v

a a E A a o ] a
ASBIUS N UAuATNS AR auUadlninwaziinig
AAMWNENAINYINUIN 5095 UNITAAR uBLRas b
NTwan T v AL T uAur1&e Taei uSaam Uil
udsveanandlasuAsunilsinsindeindll way
Snshunilsfinieaindniununnuiiseunanes

Tuvaueidi1uy @99LA35 8NANRIVDINANL NS 1 UY
wnwAe gatuiia Usenaudie Audu wieuatudeniaa
Tngaulangvesaneadinias aziinisiidanesau (Flexible

. ° v A & o A ' v W
coupling) Yininiduaaid euselunisusenouldniu
196905 WAINTEWENTI wara1uUa8USIUAUTUILYIN

ANSUTLNBUNAUMIAIEINISY Ma991nUuTIUa18n1u

pilaluusenauiniuuIniu waztenUangdnanumniialy
Usznoud1nuiadulu e v m sudalulia

= Y o o o ' = o s s & H Y g
Tneusznaudadifudiiusenudeadiunudlulln wazia JUN 2 NMITANAIUNUBYATANYDIYAAIUANAIINLTT

o

v
o '

Josnuluile nseuwnuirludnaiudsenaudng 98¢

Y

Wielesiudunseanaudauazdaduigeauaudiong
Tumsinanfauzndn nedlevawmesininssuanseldsy  Indozasandudiaiuiunewmesivihnssuanswhenis

daunvsdnisfndeaindarvauainusiseunaines

[ v

el uazisuiauasylmiAansdeiideluds  @mALAIUTEAIUAINTT LagIZUANTUNTOUAUHN

wsuluianasvilalutamannsvuy dwmariliifnns  Mashsularsatsuusesnaudniudeseseu (Flexible

fadaunazinaiintuluveanzns Il uNdoans coupling) ud s ald1Uatsunuvosuaine s luii

nIzuansInIans ludiuveagun 3 azuanadiedudiu

'
s A

Ae 9 vasyalulln Felidrdululia NuuUsEnoudniy

Thai-Journal Citation Index Centre Tier #2 ‘




215a1S3991a:UIANSSUNISOITIANU

Vocational Education Innovation and Research Journal 47

UR 9 avud 1 : unsiAu - Unugu 2568

lufiawazurudsznudenunisluiadieansien W 4.3, 1W38UNaNe NS 1INABINNSYIINISINaNRT Ul ueen
Usznaud1AuUatefuniauaanadeniids smenisaty  tagdandunsnd1nfviinisnemizesnainneaihan
wagldanydn udnihuaednduniliveamardsiideun Wiy

AAUAINITU wa3bUTERANDNINUINITUNIAT LTl B 4.3, 29N AUNYDIANE NS 1INDUYIINGNAIRT 31U

v
o

U wiedudalmwuy aziddasiuludaitunusenay  Havum 10 wa A8UIMTINAILA 600-800 NTU Aawanslu

Diusudumenisidansin lnednuaveamsuseney N 5

v

o—

a W '

Fudmvesyalulinfinantneiy asnsananslalusun 4

q

SH
wiudszauluila \?@@

Tuiia g )@ awdiia
\\\ Wil

S

mduluiin

/

mtlesiuluila

3U# 3 gunsalndnnsluyeluiin

3ﬂﬁ5 ANSTIUNRUNHALENS1INBUYININITNAIR

4.4.3yM15:n R T UL UVBIHANE NS 1AL LAT BALNEAN
Nldiaietu dsuandlugui 6
4.4.4FNNRUNVDINANENS 1IVAIVIINITNAIRT I1UIU

MuUA 10 Na

4.4.5m3fuumaUTununsgadeiidousning

UM 4 dnwaznisusenauyaluie

4.3mM3NNaUYsEaNENINYDUAS BN 1RIT U uYaEA
UEWSIMUUNANT

Wunisiieinaueni1nn1endainnisneimengan

= v <

panlluan Manedludnuauzuuunaduvs oMdunawann

U
v v '

yinsnanituluduiniasensmenis kA9 Na IRt
YDINAULNSUUNNWINAS 19V UTUTURBUN 4.2 kAT
NTIANANS I TUMENSTNNTNNANE NS 1IN DULAY

PHINITNAIRT 9INTUTIVINITAIUIUAIUINT NV D

nangnsNasuLladly aunsavilalasiisiuasden

faslul

Thai-Journal Citation Index Centre Tier #2




215a1S3991AUIANSSUNISOITBIFANU
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

4.4msfinwianuianelavessldanunseunaldiuluved
KAUEW52
Judumeunisfinsanuiisnelavesdldnueiewnan
Rtuluveananznig @aunsavinlalneyinnsuseiluniny
a < v v ° = va
Aaviuresvagaunisidau dauiu 10 au Fuduln
lumednuyensaUsraunisallunisldauas agnaing
Fuluvosmaugninuneu wielilddeyaiidunisusven
fapnuSeudienaragaintunistgaulaase Tngly
wuvgeuaudunuunInsd@ul AN (Rating scale)
3 56U WiaLAUNan1sanAkazkUsNadnsIaAuRanela
P PR A dy vy v
voeEvaaey Fuluwuuyssidunligldnuasazuuunig
AniulinsienisUseiunsaztaiuszansaimvinle Tae

LUUUSELT U Lt ue1ul a1unsouwandlalun1snen 1

v
v

FafinstmuainasinisTiazuuunnudadiul i
3 mneia geuseiliueglusyiuiianelaann
2 vuneds auseiiiueg Tussauiianelaviunans
1 vianeds uszlivegluseauianeladesunn
Mndudsdudumafusunudeya il emduade
X) wazeAdudssuuninsgiu (Standard Deviation :
S.D.) [6]
Tud 110990154 UaAUNUIBVBINANITHI 53D U
asavlalagldnisiinuainusinisulananinziuy
waslusedusng 4 [7] Fansiinnsanseduanufianela

(NINWF) AalAaNaNng

. . . AZLULAAYEIEA-AZLLRALANEA
ANAIUANTTAU = - - (1
uusEy

FadlawnuaAinal wAuIlaIN

3-1
ANAINUANTEAU = —
3

0.67

o
U o = °

Fati SsaansafvuanasinIsulanar Az uLLRAY
Tuszeiusing 9 Wewesteldil
235 - 3.00 veia aglusiuiianalaunn
1.68 - 2.34 visngds agluszauiianslatiunas

1.00 - 1.67 vuneds agluszduiansladesann

A15197 1 wuulssiliuaiesnatiitulureswanzni

LUUNANI
JEAUAY
swmsivsediu fanela
11 2| 3

1. Yanaunsalfinnuindnsay

L]

2. anuudaussvanases

3. YUINVBLATDINANUAL L EY

4. N30DNWUURANIUNEL

5. ANNATAINIUAITITIU

6. anansananiidulunaugnilan

7. anunsavaeudelaagain

8. fgren1sU1eInm

9. flpnumsngauiusu

10. wSasnanmanunsaltaulaase

5.0aN15798
5. 1080 1500NUUVLAZTT 194AT 09N 18037 W WY
HALENTIIMUUNAN)

sUN 7 wanaliiiudednvauzveansaunaifiatuly

Y

YDINAULNIIUUNNINN LASUNTDDNLUULALINAS 197U
Feusznavlumeyaiiduludalaefigaluiinviainman

aunsaviuntnAlunisyi linauwsedndaulasinaniatulu

dU1m1av0INaNs NS 1 UAI WU ILAE R AN UA Ny
Anaan1sidagraudansnazaiauswazaiusaldusu
srugaudnvedlulialanlenisldanstn Tneddilesiu

Tuglafvhanwanuiendu Tanvaidusinsauusiin

'
a

Aludlnvinau vinliddesdmsuiianisdandeulaies

a ¢=4'

USnundnsdudanuiiavesusws1iwingy teelunis

€

41' ~ ANy & w1 o w s
ULﬂaausl‘l_]lm"ﬂ3NT@W@@@ULUUW?§QNquﬂ’]a\i"ﬂqﬂllal,maﬁ

v
o

wameglunassyaniuauausuasondudiuiisesu

2

cag ¥ o § ¥a o - v @
gunsainldvilifanisinuveesetldnuausiseu
Mfeen1s uazdaunsaluvasuaziUa-Unluin Ancsegly
anwazdwansluzuin 8 lngruinvena eaynAIuAY

ANnsrsavluiinfadraduilivuinuseunas 200 x 300 x



100 mm? WALAINITIUNIVUALAINUINATBINAIRITULY

'3

vosmanzninwuunnmilagnaian sy ingussasand

panwuuld

JUN 7 iTeananiatulureaausnuuunnmn

a @ %
NUTLNDULETILA?

5.2 MSNAaUUTYENGAINYDIAS 0UNAINIT UIUYD Y

BAUEWTTIMUUNANT

21Sa1S3JUAUIANSSUNISOITIFANU
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unuigu 2568 |

JUT 8 dlsznevvesyaauaunusludaiivsznau

< i
bAIALAD

Fuluduinasenlusenisldinssanaiiituluves
KA wzndwuunnmfignaialu Tngasiiudinaus i

Fnuuediv1iura Fadunisduduinms eanaiiin

pid )

' Y v
=

Ponas1eutdanuausalunsinaituludinmaves

uzndliase waranuan1sadeulsEavSamAS e
Antuluvemanznduuunnntlunsad 2 Ju avnud
ﬁé’mwmié’mLﬁauﬁamw%mwmEJLaaa&uﬂuszi’mgwm
88-130 n3u/undt TnoflAfiud usuuneanaLE a7

AN INAFIU FIhuILU NN LT WA AT WIINNIS

' v
aa

T nusenhnsinangilud i@ wnannAaitsnniy

A91991 2 WaNISNAERUUSEANSNIMATBUNARITULUTDINANENETIUUNANT

. . . , dhwiindi
. v oL wwidn | dwdnd | L oy L Co L | waild | e o
s | Anwsiseu | dwdnnew | . Avadtmn | 1Weosidud 4 Jeysete/
AS7l . . nauna | geylde . - AN \ady (%
(sou/wndl) | wnansy) . . gode (nfu) | gode . _ | wan ey
(n3w) (n3w) (W) (W9) =
U19)
1 1,600 600 515 85 1.05
2 1,600 600 510 90 97 16 1.10 1.1 88.18
3 1,600 600 485 115 1.15
a4 1,600 700 573 127 1.20
5 1,600 700 570 130 126 18 1.25 1.25 100.80
6 1,600 700 580 120 1.30
7 1,600 800 630 170 1.40
8 1,600 800 615 185 1.43
186 23 1.43 130.06
9 1,600 800 600 200 1.45
10 1,600 800 610 190 1.45




21sa1s3J9Ua:u3aNSssSUNISOEIANW
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

=

JUN 9 WaugnIHIUNSINaR I

5. 35amsAnwinruitanelavesslduaiounardasuly
YOIAUENTTUUUNAN)

m15797t 3 wansliiuisanadsanuiianelalunisly
suluusiazgauseidu Gadedian X= 26, S.D.= 0.52)
qmdwmm%mmﬂamamﬂzLLuuLa?{&Jﬁ X= 2.35 Geuta
anunueldindnegeunistdaulafianuiuaenados
assftuInadennaniafadrsd uuiussansanuas

avssauzlunmsvihanulalusesuiianalaunn

6. A3UNaN13IY

o
a a o

6.191NNANITEONUUULALES 19AS DNt Ul uvDINg

¥
a =2 o =

UTNEIILUUNANT DA Tuu3 Sod G 9iauas aefi b
Qnadisdu amnsavinisinandaduludiinnavesna
wenslaidueded Tngldsndudeddussanununse
ynansiiTvinuguieUszaunsalgs
6.2nav0snsndeUUsEAvENMYBAIDIN a1 WU
annsamsinaniaduluvessauzninlalaeildnsinis
Fadeurdanzninreniionailutie 88-130 ndu/undl
FauuliinvesTununsgydedouzninuasnaild
Widuilethuinvewanzndnivuelwginniuiiesain
f?’faqﬁmimmeg']Lﬂwﬁaﬁﬁﬂmaﬁmamﬁaag agalsAanu
WuduEnd i Kunsinalaenisldiad esnating
fanwzyiuia awnsathldlendanzilaneld
6.3masummiﬁﬂmmmﬁawaiwaar;ﬂ‘ﬁmum'%"aammﬁa
Fuluvesnauzndruuunnnnid lasunisussduniny
fewelalifegludiannanifivensuls Tnsflainnuiiels

wagsmnInUsziliueglusedu X= 2.82, S.D.= 0.39

et 3 wansUstdiurnunelawionaninduluremansndsuunanlugusig o
9 ugussiii _
Jsziiiu 1 2 3 a 5 6 7 3 5 o NATIU X S.D.
1 3 3 3 2 3 3 3 3 2 2 27 27 | 048
2 2 3 3 3 3 3 3 3 3 3 29 29 | 032
3 3 3 3 3 3 3 3 3 3 3 30 30 | 000
4 3 3 3 2 3 3 3 2 3 2 27 27 | 048
5 2 3 3 3 3 3 3 2 3 2 27 27 | 048
6 3 2 2 3 3 3 3 2 2 3 26 26 | 052
7 3 3 3 3 3 3 3 3 3 3 30 30 | 000
8 3 3 2 2 3 3 3 3 3 3 28 28 | 042
9 3 2 2 3 3 3 3 3 3 3 28 28 | 042
10 3 3 3 3 3 3 3 3 3 3 30 30 | 000
Laﬁlaimnﬂﬁ;mﬂmﬁu 282 | 039

Thai-Journal Citation Index Centre Tier #2



7. dotdusiug
msfinsusulsaliiigunsaldaiuavussiauzni
saznsinaniieliiinauazanlunisldaunnniu
yenaniinasiinsiautUsransnmwsaisananiiag
TWidnsnsgaideuminoond engndnlwuas
T¥szaganlunisinaiiialviteeas
AnAnssuusenA
sATed IS unuatuayuaninedomalulad
BAAINNTTU UNITNEIF nAlulagd nszaouinan

wsrunswile mudayayiavdl Res-CIT0649/2024

LONA1381989

[1] W. Twishsri, "Coconut Product Research and
Development”,[Online].https://www.doa.go.t
h /plan/wp-content/uploads/2021/05/11
1AT9NI9IT8UaEWAIUINA A T g W3 12, pdf.
(Accessed : 10 March 2024). (in Thai)

[2] A. Songsumanus, "Phytochemical Composition
and Pharmacolosical Activity of Coconut”,
EAU Heritage Journal Science and
Technology, Vol. 12, No. 2, p13-28, 2018. (in
Thai)

[3] W. Pethkreaw, " The Utilization of Coconut and
its Impacts on Local People : A Case Study
of Tha Sala District, Nakornsrithammaraj
Province", M.Dissertation, Thaksin University,
2002.
[Online].Available:http//kb.tsu.ac.th/jspui/bit
stream/123456789/3382/1/Wanvipa%200007
3030.pdf. (in Thai)

[4] S. Pathaveerat and C.Tippayarat, "Design and
Development of a Young Coconut Trimming
Machine Using Reciprocating Knife", Thai
Society of Agricultural Engineering Journal,

Vol. 19, No. 1, p38-42, 2013. (in Thai)

21sa1s33uUaudanssuNISBIANU
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

[5] CKI Family company, "Coconut surface peeler
CHAMP", [Online]. https://www.champ-
online.store/product-page/Coconut-Peeler-
CCP. (Accessed : 10 March 2024). (in Thai)

[6] B. Srisa-ard, Marketing Research, 4" ed.Bangkok,
Suweeriyasarn Press, 2017, pp.66-74. (in Thai)

[71 KWethchasarn, Educational Research
Techniques, 5™ ed. Bangkok, Chulalongkorn
University Press, 2003. (in Thai)

Thai-Journal Citation Index Centre Tier #2



21sa1s3J9Ua:u3aNSssSUNISOEIANW
Vocational Education Innovation and Research Journal

UR 9 avud 1 : unsiAu - Unugu 2568

a o W = a < v 1 Y v &
n’masummﬂ'mﬂaunimaiumaﬂmmmumﬂﬂmeugﬂsﬁmgn

Strengthening of Reinforced Concrete Beam using Low-cost Fiber Plates

nsinesh naudn’ wag Anfgll seadu’

Keerakiat Klinkhum®" and Kittipoom Rodsin?

@ ivunaluladiminssunisneasie A Inenasmaluladenamnsau

umIneaemaluladnsyaeunanssupivile nTunwumINAT 10800

zmndvwnaluladiminssulesuazdanaon Ay Ineraemaluladonanss

unInegraemaluladnszounamszuasinile nguynunIUAT 10800

"Construction Engineering Technology, College of Industrial Technology, King Mongkut's University

of Technology North Bangkok, Bangkok, 10800

2Civil and Environmental Engineering Technology, College of Industrial Technology, King Mongkut's University

of Technology North Bangkok ,Bangkok, 10800

Received : 2024-05-28 Revised : 2024-10-17 Accepted : 2024-10-21

unfnge
TugaeliAtNeua s Tan ndwesiasudulowia

(Glass Fiber Reinforced Polymer %38 GFRP) Tun1siasu

e

MFudundouu1nduiileasis GFRP Wuiuuiind un

AYAINFADNITVIUFILALANR I NUNIUADFNINLING DY

v
Y o A o o W

nyaged mdefuusenangs Janunzaudviuiasy

()}

WHANTIUNITTULTIAvRIAIUABUNT A Wil ludaqdu
M9LEIUAGIAIY GFRP fin1sAnnslanssaztuiiednend
Weodesnisdwiuduinindudadudgmlunisings

v
=

AR TP UsTaIANanABNISTIY GFRP vaaladne

q

v
=~

pravosAITuzUn i uioenuuulileglu
sUnuuwuLa s uidsunsunIaLaT NAaY
UsganSA1nveIn1sasunias lnenaaoun1udIuiu
3 f79819 VWA 15x20 LWuRns 813 2 wes wiaduay
AIUANLAYAUESUIAIEUHY GFRP 911U 1 Wag 3
Fumudriu nansneaeukansliiiuininuanuinse
Tunssudwidnusmnifisdudsaonadosiunuuiiaes
WJangud saufamgAnssun1s3vAINnIsasunias
luwsiazgiuu kan1sfnwinuinnisasuiadasasn

AIBMNY GFRP ansnsaiaumassutmiinussmnvesany

xS S a2 o
NILNYIN NAUV

E-mail address : keerakiatklinkhum@gmail.com

ABUNTAIEIT WaglalauouuyTIUIUTUVBILNY GFRP
MvuzaddanIsiasuAgesIniegluuunsivanisd

ns@EnelusuAnsaly

ArdnAgy: wnulndwesiasudulowda, n1siasunigs

Aeuan, ANUaIaluNTTudminuTIYN

Abstract

In recent years, the use of Glass Fiber Reinforced
Polymer (GFRP) for structural strengthening has gained
popularity due to its lightweight nature, ease of
transportation and installation, environmental
durability, and high tensile strength, making it suitable
for enhancing the tensile behavior of concrete beams.
However, current GFRP strengthening methods
involve installing one layer at a time using epoxy,
which becomes problematic when multiple layers are
required. This research aims to address this issue by
using readily available GFRP materials and pre-
fabricating them into sheets with the designed
number of layers. These sheets are then used to

strengthen concrete beams, and their performance



is tested. Three beam samples, each measuring
15x20 cm and 2 meters in length, were tested.
The specimens included a control beam, and beams
strengthened with 1 and 3 layers of GFRP sheets,
respectively. The results showed an increase in load-
bearing capacity that correlated with theoretical
models, as well as distinct failure behaviors based on
the type of strengthening used. The study concluded
that GFRP sheet reinforcement could significantly
enhance the load-carrying capacity of concrete
beams. The research also recommended the optimal
number of GFRP

layers for strengthening and

suggested that future studies should further
investicate failure modes associated with GFRP
reinforcement.

Keywords : GFRP Plate, External Strengthening, Load-

Bearing Capacity
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Abstract

This project aims to study the engineering
properties of laterite soil in Nong Khai Province. By
using later soil from 3 soil pits, namely, clay pits within
Mueang Nong Khai District, Tha Bo District, and Phon
Phisai District. Then the soil is crushed and exposed
to sunlight to reduce humidity subsequently, soil
classification testing was carried out in accordance
with ASTM D-422. Soil modified compaction testing of
501.2-2545. Laterite soils in Mueang Nong Khai District,
Tha Bo District and Phon Phisai District had Liquid
Limit values of 42.37, 36.51, and 37.03 % Plastic
Limits were 3.17, 32.87, and 32.57 respectively, the
engineering properties of the three soils conforms to
the soil properties according to the standard for the
underlayment material of Department of Public
Works and Town & Country Planning 2103-57
(standard 2103-57). while modified compaction test
gave maximum moisture content were 11.40, 12.36,
and 11.64 %, respectively, while the highest dry
density was 2.11, 2.10, and 2.10 g/cm’, respectively.
Keywords : engineering properties, laterite soil,

modified compaction test
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e W= anuduluiududesazdladiieuiu
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W2 = dntinvasnuauwianiisdunsy

2)ATUIUMIAIAUWUUTY (Wet Density)

=
AINFUNITN 2

Wer, = Anuwuuiuresiu nibaidunsudegnuien
\TURLIAS

A = dvinfutunuadalukuy vdedunuy

¥ '
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V = U541M59994UU FUn1nuUsuInsuosnud ui

ungtuuuy nibeadugnuiadaufiung

3)AUIUNIAIAINLUULIAY (Dry Density)

a
AIUANNTITN 3

Wo 1y = mnuuiuwisvesdu mheduniudegnuiad
\TURLIAS

r,, = ANuLtuTTesiu meduniudegnuiard
\URLIAS

w = avudulududuiosasidewiivuiutinin
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sUsza1A91 (Parabola Curve) qagafigavesiduldafe
AIAILLULLANEIEA (Maximum Dry Density) yosAuti
munssATUASARlInnaoud
M yAA1IANNLY UL ageaaYesiy Lilo
ANLAUATIVUIURULNUR SRS FTALAYLDY 9¥ld AN
Anadufivh TAuundaldiugan
alisrearuamuuiuuiigan viiedu
n3usegnUIAAYUALIAT wazAAT TR ALUnSalE
wiugaan (OMQ) Wuseeay
5)lWs1e9uRanILLUUNOS U U uen.
2202-57: 11ATFIUNITNAFOUAIIUULU Y LUUFINN
1191391U (Modified Compaction Test)
6)NS1NLEAIAUFUNUS TENT19AIY
WL I UUS I AL UYeInISAABIURS AR

WUUEIN AT

5.NAN15NAADY

5.1 n19M19UILT AT U 18R UNTITOU (Sieve
Analysis) AALNAT§IU ASTM D-822 Fauandlumnsnsd
1,2 hay 3

A15199 1 vaRunglusnailoduesnny

ﬂ"lLaﬁﬂn'mi'mmuniwaaaugn%'q

vanuniglugnatiioanuane

S9U | 39U | Sou
AZLNTY | VUIA 2 4 2 4 % 4 _
. ASIN | ASIN | ASeN X
(tua3) | ATLNTY
1 2 3
No.3/8" 9.51 42.33 | 4271 | 42.67 | 42.57
No.4 4.75 29.18 | 29.13 | 28.99 | 29.10
No.10 2.00 1784 | 17.77 | 17.68 | 17.76
No.3/8" 9.51 4233 | 42.71 | 42.67 | 42.57
No.4 4.75 29.18 | 29.13 | 28.99 | 29.10
No.10 2.00 1784 | 17.77 | 17.68 | 17.76
No.20 0.855 3.41 3.23 3.27 3.30
No.40 0.425 2.59 2.40 2.80 2.60
No.100 0.015 2.28 2.36 2.24 2.29
No.200 0.075 1.21 1.22 1.12 1.18
Pan - 1.16 1.18 1.25 1.20
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AN5190 2 UsRunglusnevinue

ANRRYNINIUAZUNTIVBIRUGNTS

vanunaludnevinua
S9U | U | Sau

AZWASS | UIA s 4| zal zal _

. AT | AT | A | X
(kuas) | AZANSY

1 2 3

No.3/8" 9.51 37.59 | 37.49 | 38.22 | 37.77
No.4 a75 38.31 | 38.41 | 38.71 | 38.30
No.10 2.00 19.13 | 18.41 | 18.65 | 18.73
No.20 0.855 1.69 2.71 1.98 2.13
No.40 0.425 0.77 1.01 0.96 0.91
No.100 0.015 1.20 0.48 0.77 0.82
No.200 0.075 0.96 1.20 0.67 0.94
Pan - 0.34 0.82 0.58 0.58

o | a ° Ao
A15719% 3 UaRunglusnelnunge

ANRRYNINIUAZUNTIVBIRUGNTS

vanunaludnalwungs

SoU | Sou | sau
AZWASY

Wn b4 | 4| B4 —
. ASIN | AS | AN X
(kuas) | ATKNSIY
1 2 3

No.3/8" 9.51 896 | 9.11 | 9.22 | 9.10

No.4 4.75 19.70 | 19.56 | 19.44 | 19.57
No.10 2.00 35.78 | 35.81 | 35.07 | 35.55
No.20 0.855 | 11.26 | 11.04 | 11.41 | 11.24
No.40 0.425 | 15111 | 1533 | 1552 | 1532
No.100 | 0.015 6.85 | 648 | 630 | 6.54
No.200 | 0.075 152 | 185 | 204 | 1.80
Pan - 0.81 | 0.81 1.00 | 0.87

NHANISNAABUIUAISI9N 1 D9 A15197 3 WU
a o | & ' & a 1
AUl 19NAdaUNY 3 wiad sJuAuUsTIME ey
Uszinnnsindidinazid envu (A19UUATLATILUBS 4
1NN BINAUAS Il 9vesdud LT ulavieu wag
NIUAZLNTIUBS 200 Haaninsesay 5) Wufuidauin

AazAuliif (C tounin 1) Ine5n159LunUssLAVvIRUY

Ingsguv unified [5] wagdland@iniuuinsgiuiananis
YAANIAI5195 1AgT VUK 1UATLATY LUBS 200
Tignnnan 2/3 YesrunarIuRzLASe Lues 40 [6]
5.1.1uan1svageudadndamal (Liquid Limit)
nan1sVedeUTasawan daandlumsnedi 4 uaznsaw
ANUFUTUESENINeTuIuAS sl FuUS I ludy

AILANININA 1

A5197 4 Uinuanadulufugnis Liquid Limit (LL)

Ysinauanusulufiugnis

. . L.L. _
a1y 21LNd X
ne.1 ne.2 fne.3
1 UMY | 46.91 | 41.10 | 39.10 | 42.37
2 Y11UB 35.90 | 36.67 | 36.96 | 36.51
3 | wufide | 62.20 | 21.10 | 27.80 | 37.03

Anafeiunmamatulufugnis LL
60

= 37.03 50
o o <=8

4
i
30 3651 —a0° AT |
/ i i
20 i i
20 i !
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10 10 i 1
,— o
1
o [ 1
i i
L.L. 5 10 20 30 40 50

v
o

JUN 1 n3lAadiussEndIdIiuATIane

AuUSunatinlufu

NNANTNATDUNUN ﬂ%uwmmméﬁyﬂuﬁuqﬂ%’ﬂ
Usfunslugneoioanueinie venunieluguneiiue
uay voRuneglusnelwuiidy dadndndawman (Liquid
Limit %38 L.L.) Wiy 42.37, 36.51, Wag 37.03 auasu
Fapushegnsannii 3 unas a1 LL w1nnda 35 dady
mndesn s Ul dutangniiiniiiasas szdesi
nMsUfuUssnmandd ( LL. ldunndn 35) fuduldam
11ATFUTANYNT9dAYIAN9919T UIRTFIUIIUNT

ATUNIRAWIUUN [6]
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5.1.20aN15NA@BUTAINANaaAn (Plastic
Limit) A9uanalunisiead 5 wagA1n vl aiusni g9

(Plasticity Index, P.I.) fawanslums1sil 6

AN519% 5 waAedsUSuuve s luRy

Ysuuanuvulufugnis

. . P.L. _
A1y 21LND X
ne.l ne.2 ne.3
1 | iuesAny | 38.12 | 34.26 | 33.13 | 35.17
2 | mus 31.90 | 32.67 | 31.04 | 31.87
3 | Inwuide | 34.20 | 31.54 | 31.97 | 3257

A1519%0 6 ArnvTianumiles (Plasticity Index, P.1.)

stiadnanilervasiugnis

A0 913 P.l.
1 NUDIAY 7.20
2 Y1100 a4.64
3 Tnufide 4.46

INHANITNAGDUNUIN A1 P.L. Usduniely
Lnollasueinty Uanunigluginerinue waruanu
aelugnalnufidewiniu 35.17, 31.87, way 32.57
muadu wasdadvdanudunaradin (P1) oglu
sV 8-11 TenmuantRvesiufegieis 3 was il

AUUNTHIL AN LAYINIIASIRT ASUMsTULT (6]

52 HANITNAFOUNITUAD AN ULUYFINIIUINTTIU
(Modified Compaction Test)
HANISNAFDUNITUAS AR ULUUGINIININTFIU
Fauanslumsnad 7 uaznsmluaninnuduiussenang
mmwmLLﬂuLLﬁaqmﬁ’UU%mmmm%uﬁmmxau NI

VARBIUABARUUUUGININNATZIU FILARINTNT 2

M990 7 ARRYNITNAHOUNITUASARULUUZINT

11%3571U (Modified Compaction Test)

ALRRYNINAFBUNTUADARULUUEINIININTFIY

(Modified Compaction Test)
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1 2 3

1 nuasAy | 2.10 2.15 2.07 2.11

2 | viue 209 | 211 | 209 | 210
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. . oM.C. (%) _

410y | 9Nd — 7 T X
AIIN AIIN AIIN
1 2 3

1 | wuesmiy | 11.60 | 10.00 | 12.60 | 11.40

2 | viue 12.26 | 11.82 | 13.00 | 12.36

3 | Twuide | 11.70 | 11.40 | 11.82 | 11.64
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wazvenunglusnelnuidy dauvindusesas 11.40, [2] American Society for Testing and Materials,

12.36, Way 11.64 m1ua1eu
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Abstract

The technique of increasing the number of
chromosomes  (polyploidy) in plants is aimed at
breeding plants to higher yields. It is resistant to
diseases and insects and has other economically
valuable properties. The most popular plant
chromosome proliferation techniques currently in use
are: 1) Trisomic 2) Allotriploid 3) Allotetraploid
4) Allohexaploid and 5) Allooctoploid. Plants that are
in these polyploid conditions do not suffer from loss
of sex chromosomal ratios like those found in animals
and can be consumed not considered genetically
modified organism foods (GMOs).

Keywords : Plant breeding, polyploidy, chromosome
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1.uNu

s

nsnateug (mutation) Tufiy Wuniswdeunas
NN U NIsuveIn g v sluseavveslaslulay
(chromosome) %15 8 L8 UL8 (deoxyribonucleic acid;
DNA) lngundnisnaneiiugluiivasladnuagilisainis
usiluueassigeatinsusumlaatuan wnaenlnd o

< YA Ao fa X = =3 < =
winaglaiwnddnwasniiaiu Tuiganavnaneduiiy
wfialuml (new species) Sanavinliiadinisilasuuwlasly
PNUTTNYTULRL [1]

AU URUIN IR UENTIU (genetic variation) 1T u
a o & o W @ s v A U A o o
Fuddudmsunsusudsaiug Tumsdndeniugivedl
ANuduLUsInn TenanveAndenlianuaeldusslev
MaAswgianzunaie eg1alsinuaruiuwlsniely

[

yflaug (species) n3vana (genus) luivdasivaulun

Y

Adegaidadeanisvatvasne Wwn AsHaNdIuIie
W

s

U3 (interspecific hybridization) w%‘amﬁwau%’maqa
(intergeneric hybridization) tiu3§nsui e ldlunns
Ufuugaiug iy i eadeiewuglna 78 a uauddi
fasvasAlumaiugmansazldusslovdannisnaudiy
5enT NI AR 9 Wi owanedsAud RS VI
Wugnssusginsrdevioanavesiy Gao1aldlulasenis
USuussiugity agdevhlianudnlafeafuiugnssy
vosiiwssiinuazanaldny [2]
mssiiusundlasTulealudio (wednases; polyploid)
JunszuaunisiiddgludTamanis (evolution) vesiiv
Tuigman (angiosperm) ﬁLfJuﬁ‘ﬂULﬁ”Emj (dicotyledon)
Wunednaseauszunn 43% (12,000 wiia) dmsuluiiv
Tuiieaiten (monocotyledon) Wuwednassddszua
58% (5,000 1in) Tuvdudu (perennial plant) lai1ay
Dulifdudy (tree) nielifnu (shrub) Flennaftazidu
wodnaseaunnIivauan (annual plant) Tufiviube
W&oy (gymnosperm) Tagtanizluusy (cycad) way
wlzie (ginko) avidumeanasesianun wazluiielyld
vioades (bryophyte) wuldluwea (moss) [3]
madfindunlasiulsuvesiivnuldvesunnluanin
MANTWe9535UYR wonani Saansaiind uldain
tihuiuuseiusiig somguaditaiiogluaninweanassd

= wa | oada A A 14 . .
BUANANUAUNNDENNANIINTANADEA (diploid; 2n)

Jalpdinsadrefivnidunednassniuiivisygiauinuig

na18%iln f98199 Aograni e wansliiiud inisuie

s

NOANARYALUANTBLUDTT NUNUTUUTIUE YRS

q q

windulasluleudu 8 4n (eanlvinases; octoploid

8n=224) ayiinafdvuinluguinninanseiuassnilu

Anaeen (2n=56) Unftiaanuwi [4] (5UN 1)

© 8n=224 2n=>56

[ o 6

JUT 1 ansewvessiinusuugsiiugiiviauniugidueen
Inwased (8n) azdnan dvuraluguinnin
ansetuessnidudwanea (2n) §s@1uLin

Hartwell tagaty [5]

2.msnanuaulasialguluineg (polyploidy)
nuT N yd ugeedinnsiud sunlasveediuiu
lastulgulavainvanes dwuuuinninludndd uas

'

dosnnludnitugsasilomaluniswauiugdwansiug
Aoutnsonn waznsiialaslulondiaunvzduanoniy
aunavoslaslulosine (sex chromosome) 7 9z1du
waLdestonsdsatimnnndinad dnsuluivdugaslal
wudgymidanga ludagvuivninermansaiuse
fzadsiviiAnannisfiudolesiulelfvatevia
drunnudagiduiiad fanud dyniaasugia [6]
dmfunavdsuudasiuuvesdasiuleslufivdug g
fivaneguuuy feil

2 1msUsusaiugitalnemsiusivaulasluloy Fazuvia
(trisomic)

Usingnisalvesinsladia (trisomic; 2n+1) Hunisiii
FruaulasTalew 1 wvis luyngueslasiulen Aifluasionts
uanseenvosity uazidunsinfusgranevne liud ms
i alnsledavuesd1a (Oryza sativa L) U118 9742
Tasluleufnaoss (2n) windy 24 uis ludfagudis

a v ! a a 1 v
nawduarInsiiainslefinvedasiuleunnaveedin



szdinaviliudad il susisuanasiueenldlade 12

JUuuu [7] (gﬂﬁ 2)

JUN 2 waveansiialnsleiia (2n+1) lunnavedlasluley
¥99911 (Oryza sativa L) ylIiuanaesd 128

anwauziuaneeiuld 12 gUuuu (8]

2.2m5UsvvyoiugAvlaeuiulaslulouainuva'sdu
#iazn (allotriploid)

L$1a101509 ez nui o7 Ld unealans naess
(allotriploid) lévanewiia faeg1iid fe ndae (banana)
Wudivluana Musa wusesnldidu 4 wuin (section)
faefu Ae Eumusa, Rhodochlamys, Australimusa ey
Callimusa ndelugsmunausnaziduiulasiuley 22
uia dmsvaosmnanasdisnuaulasiuley 20 s nadey
Aeoglunuin Eumusa Aoddundredidaudrdama
LATHEND N19ATIVAUAUNITAVOINGIBUAAZN UG
a5V AR838N 1919 UIUINEIINANBATA 9
voendan 15 dnwas Tneansiiavuuy Fonstaunse
wenvinvesnaleeantailu 6 wuinny (group) Ao AA
(2n=22), AAA (3n=33), AAB (3n=33), ABB (3n=33), ABBB
(4n=44) uwag BB (2n=22) luusiagyanavyaiunsausuen
fesunuindnananeiugnetasuliugle

na18uU1 (Musa acuminate) 91urulaslulay 22
uvis fynlun (genome) AA 1 2 4 ndaeBniugnils

fa natemil (M. balbisiana) A3ulasiulay 22 i
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flgndluy BB %9 2 4 ndevisaesudail DuAnaond
Fevilidmdedudiuuinn esnndnsaiiuwad
duitusldedneund andundeldfinnieifamnnislag
msnagiinduuyavestaslulsudulealaninases
(3n=AAB, ABB) vLéjLﬂUﬂél’Jﬁlﬁi“l’fﬂQﬂL“ﬂUﬂ’]iﬁﬂu‘{jﬁlﬁgﬁuﬁ
lanfleguszana 17 anetusidundreviinaoediisg
fuduognad 1dun ndrevriiidunealaninaosd
(3n=33) fiUsznousedlun A d1uau 1 9a uagdluu B
$1u7u 2 99 (ABB) wazndrwndsiiduuealavinased
(2n=3x=33) fiUsznouseilun A $1umu 2 99 uaziluy
B $1uu 1 9n (AAB) Fandaevis 2 wilaildrulaifude

(Pumiin) msvereiudissedldmiewintu [9] (3UA 3)

N82891%979 (3n=33, AAB)

néetu (3n=33, ABB)

s v .

SUN 3 N5UTUUTINUT A7 LARAINY V9T L

uansnsiulagnivaiuiugunainndledt @3l

AA) Lagnaenil (H3luu BB) [10]

2.3msusvuyaiug wulneiiulaslulvuainuna'sdu
g 2 yn (allotetraploid)
sznuiigasugiavarseiafiiduiealammsznasys

(AABB) #30L3anIuanflAnaose (@amphidiploid) 11

4

AW ugUgn (Gossypium hirsutum) i Ugniuey tu

9 Y

v
N A o

Yaguudl d9wulastuley 52 uvs $3lusdu AADD,

'
faNY o a

JuseufiAnassanidauiidaunaniugiheiudiowes

'
=]

widsuazausniiufnased (U7 4)
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Triticum monococcum X Aegilops speltoides

(2n=14, AA) (2n=14, BB)
fwgniudi 1
(2n=14, AB)

Wayadlu
wugtheiuilemesaide theitudlosoenin A. squarrosa X T.dicoccoides
Gossypium arboretum X G. thurberi (2n=14, DD) (4n=28, AABE)

(2n=26, D,D,) (2n=26, AA,) ugngu 2
wadduug D, A, (3n=21, ABD)
gniuii 1 Wygneas (A,D,) l ignlu

W dlu

v a o s
YIIEaNUgUN

Qﬂﬁuﬁ 2 3lun AA,DD, .
T. vulgare w38 T. aestivum

(6n=42, AABBDD)

thefugugniiien1sd (cultivated species)

U

G. hirsutum, WeNTANa (4n=52, A)A,D,D;)

sUN 5 nsafdnandiugnldugniululaguil deq

UM 4 iheviudugnidnuulasiulauuealamnsenasen

¥

H1UNsUSUUeiuginndiananugiuiies

(4n=52, A,A,D\D;) 71T AU inuaINNUgineg

¥ o - uazINg [8]
Nulosvadalislazawsing [11]

25015UT v ug ivlagid ulaslulouidu 8 yn

2.4m5Ususenusivlaeniulaslulouainuvasd uiiay ‘
i ; (allooctoploid)

4 9 (allohexaploid) Syt uraulednelanids de wheatrye hybrid

Fyiovareydadisegluaninuealagnsenaoyn

' v

Wunasnanmsuauiusiuanaseninednga (wheat)

AABBCO) a2il A auauUR7i W aUszasdnatsod1e Tewn v v« v y .
( ) dgaAuANY u ooy wazdilsd (rye) Wiivgnuauiiluuealasanlnnasss

fnaudafiquntundwiafiduinassd dmn g &, Fasgro (Triticale) a¢Winandniigavilou

U £ A <@ a U 4 v o 4
4 ALAE IAATN AUAITULLAN AU NILNA 7 = S o v - o < o
slsnuazig INT BAAANAULANT BN ! YNIFE1A LATUAINUN LL'ﬁ\‘iLLi\‘iLﬁllau‘U’YﬂiEJ (?J‘U‘VI 6)

' < N v A Ao o a = o
AzAINABMITT UL 03 SYNINAAGYUANL av LT dniugaansiviinnudedn Tuussasyividasig o

woalalanaznases Ao 412a18 (wheat) fugildidudie oy g I
( )iy wsefifidoinsudnuin 9 du n1sfidruuyadluniiun

vgnlulaqu Ae Triticum vulgare wie T. aestium g0 oy R AN YL UNBENARNTWAY 19U
=42, A’ABBDD) 191us A'B'D agagiag 74 s a s dg aw s XS
(6n=a2, A'ABBDD) T3Tuu A'B'D agad1as 74 ns3giulaiiiianiy Wnandasevulefiuiiainii

A Win 9 fu ffndaunndaaanuileswiia Y
Taslulauvin 9 17434 daunantnananuidoswil b [13]
T.monococcum N34T 3 Tuu 2n, AA mnmyf’mwz

Y1l a Aegilops speltoides 7 191Uy 2n, BB Laga1n

v unzin A. squarrosa 713Uy 2n, DD [12] (31J‘17‘|I 5)

Thai-Journal Citation Index Centre Tier #2



http://www.google.co.th/imgres?start=80&um=1&hl=th&noj=1&tbm=isch&tbnid=CJxckdG-z9dLZM:&imgrefurl=http://www.aude-au-voyage.fr/Rickshaw/?pid=20&aid=389&docid=dAlqeOqUApD3dM&imgurl=http://www.aude-au-voyage.fr/Rickshaw/fichiers/8acf802b3f/Gossypium_thurberi.jpg&w=160&h=148&ei=R9-3UsHpO4GzrgfhxoCgDw&zoom=1&iact=hc&vpx=540&vpy=8&dur=4501&hovh=118&hovw=128&tx=98&ty=56&page=4&tbnh=118&tbnw=128&ndsp=32&ved=1t:429,r:8,s:100,i:28

Triticum vulgare X Secale cereale

(Wheat; 6n=42, AABBDD) l (Rye; 2n=14, RR)
GRIGH]

anyuil 1 (4n=28, ABDR)

l Wiugadluy

auﬂi;uﬁ' 2 Fasgro (Triticale) (8n=56, AABBDDRR)

JUN 6 unuran1sasefivgnuen wheat-rye hybrid Mty

waalaaaninnasen [5]

3.unagy

AU NAURUTAIERS TEAULAR (cytogenetics)
au1509 aztunlglunsUsuUT IR ug Y wazdnw
a v a a o
FTRININSVRINTINASWUA suwlasanuiulasiulay
laglanigi i daud1Ayniuasygiavalyvie
nsUsugsiudileaiudnulastulay laud nsasne
A A g a a I3 I3
N dulnsleiin wealansnasum waalawmnsenasyn
wealalanyynasen Lazuoalaeenlinasys deiiyniogly
anmwednaseinail alufilgymnisgadednsndu

'
] v

vaslaslulsunamdiouduiinuludnd Avnednased
& oA va o a ' v a
wadagdauantAnauiausens wu n1slvinandn
o X = A 1 a
NGV LATUAUNINNANINAY [14]
walansifiuduuyalasiulesluiy Sunum
A lunsusulsaiugialugaaedularun Ty
nangviangndndwiliiianednased 19aUsvasd
diellafisniiauanvuelvg 9 wu vlnluvesiivivuin
gy eondlvwiadlng@uniouiulauiudu nadlvuie
nadunsolddindna ualuunsassinuavililanens
Y aa a v a a A o '
anwariiaunfieany Nldaunsaasydulavielissi
niaUnd Jaden1eduiiugnssuvesiyaziinalagns

#oN159E58AYRIN [15]
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Abstract

Oyster mushrooms are highly nutritious, rich
in protein, dietary fiber, and antioxidants. They have
a chewy texture and a mild, umami flavor. This study
aims to develop a basic formula for vegetable sheets,
determine the optimal formulation for oyster
mushroom vegetable sheets, and evaluate their
quality. The study sample consists of teachers and
students from the Department of Food and Nutrition
at Nakhon Ratchasima Vocational College. A total of

100 participants were selected using consumer
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acceptance testing. The 9-point hedonic scale test
was employed to assess sensory quality, and the
experiment was designed using a Completely
Randomized Design (CRD). Data were analyzed using
analysis of variance (ANOVA), followed by Duncan’s
New Multiple Range Test (DMRT) to compare mean
differences among formulations. The study evaluated
the chemical, microbial, and sensory qualities of
oyster mushroom vegetable sheets to identify the
most acceptable formulation.

Consumer acceptance testing revealed that
Formula 2 was the most preferred among the three
tested formulations, which differed in oyster
mushroom content, drying temperature, and drying
time. The optimal formulation consisted of 250 grams
of oyster mushrooms, dried at 80°C for 5 hours and
30 minutes, producing the most well-accepted
vegetable sheet. Sensory evaluation scores for
appearance, color, aroma, taste, texture, and overall
liking were 8.22, 8.08, 7.92, 8.02, 8.14, and 8.34,
respectively.

Chemical and microbial analyses showed
that the L* a* and b* color values did not
significantly differ among the formulations. The pH
values for the 200-gram oyster mushroom
formulation were 6.50, 6.33, and 6.33, indicating a
slightly acidic condition. The moisture content was
3.56% w/w, 2.65% w/w, and 2.60% w/w, all within the
acceptable limit of less than 18% by weight. The total
microbial  count met the standard safety
requirements, and Salmonella spp. was not detected,
confirming that the product is microbiologically safe
for consumption.

Keywords : Vegetable sheet, Oyster mushroom
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1unw5ﬁﬂm§miﬁLumsaﬂumimémmuﬁﬂLﬁmmnﬁw
sz nu A patuliuandaurein Tneuususunu
winunaiwdu 3 s2au Aa 200, 250 way 300 NTU LAy
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ST EU 6.78 6.94 6.09
awseln - 11.57 10.16
udsgiu 9.04 9.25 8.13
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Abstract

This research aims to create a model for dust
efficiency in the air to compare the efficiency of
models for dust forecasting using 4 data mining
techniques, consisting of Naive Bayes, Random Forest,
K-Nearest Neighbor, and Decision Tree. The data from
the Office of Natural Resources and Environmental
Control 9, Udon Thani Province, were used to create
a model set and a model test set, which were data
from a review of a retrospective air quality data set of
724 items with 7 characteristics. The accuracy was
then calculated by The research results can be
summarized as follows: Random Forest Method
The most efficient in forecasting with an accuracy
of 98.03%, the decision tree method has an accuracy
of 91.83%), the Naif Bayes method has an accuracy
of 88.35%, the nearest neighbor K-NN method has
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an accuracy of 85.03%), the Neural Net method has
an accuracy of 91.06%, and the SYM method has
an accuracy of85.49% respectively. It was found that
the random forest method has the most efficient in
modeling compared to the combined comparison
methods because it is a non-distribution or non-
parametric method that does not depend on
the probability distribution assumption. It is suitable
to use the model for forecasting as a guideline to
support environmental decision-making and pollution
control in air quality forecasting.

Keywords : Data, mining, Dust Classification
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z;jﬁzwmﬁaumﬂLﬁaﬁmwﬂuasaawumLé‘ﬂﬁf\mﬁmﬁu
Tuswanladnsie [1]

AUNGA ieana wazane Tflausiies “Luudaeins
MsTunUTINUE uazeas PM2.5 Ya9deninngien”
nsdidnwife duazessluussernimuiadnliiiu 2.5
luaseu (PM2.5) WuudnaaensTuunUsunaeu PM2.5
Tudandanzen nsadiswuudiasanisnisauunlagly
nsTasigvinisannesladainlaeldyadeyasin
NTUATUANNANENIDINIA N1ITIMUNTEAUANLTUTY
vosiuazosdluussenavadnliiiu 2.5 Tuaseu lae
ThrraulinazA1AuTUNIEIIAY 0.96 Lay 0.72
iy Tnedleuildduld ity 0.98 (3]

s3diund #T5ensnd IHauades fuvunan Arima
uazluina Support Vector Machine 1 uosA Usznau
WauandmsunsnstisunUsunad uazessvunaliiiv
10 Tupseu” MmeauduiudiBduresuudians Arima
\WeaSursesdUszneulfuduvestoyasyniniian
anuduusidaduvieldidudueg1edaan nsudis
oynsuan lunalauiafiiamnudldfunmsiioudou
Usgdnsn1mn1sn1ssnundulunanisn1ssuuniien
Arima wagluwma Support Vector Machine Taeldinoua
n5UszAduUsEATEAINAITITMUATAVIA 6 518015
FohushuuuRaLsEwIndauUY Arima wazlia Support
Vector Machine Sadusauuudi fanumangand agld
f%’m%’umimifa"']LLuﬂﬁmw!uasaawmmﬁﬂiuwmﬁuﬁ
iuantimsza Woldiluasaunafifulsglovide
nsihszds uasnausuLiieannansznuIINNARiY KLY
avensasatafiusravsnndslimeodiduaudiviinie
we e d ui‘]@y‘mmmimzﬁ'a"m“agﬁm%“uqﬂumwmm
Uszwsudniag sauisdadusuuuiionadusslevily
nsuszenalddmsunisnsduunyinauazessluiun
Nufisu 9 16 (5]

22171991 (K-Fold Cross Validation)

Jutuneudmiunisusyifiuuuusiass nsimua
Baseline Tun1sUsziduiuudnass uwaswmalanisdy
Aregredmiunisudsteyasenidu Training waz Test

Sets @IeM5493 K-Fold Cross Validation?ildnaaauiu

Final Model lagmageou 10 5oU Lot mUseansnin

YounalansiSeu; NileANugnaedgaEn [6]

TP+TN
TP+TN + FP+FN

P (1)
TP+TN

Accuracy =
Precision =

Recall=———
TP+ FN

Precision x Recall
F —Measure=——
Precision + Recall

FP = n51Anugnapadeuin
FN = §asanugniedeau
TP = 9nT1ANURANAALTIUIN

TN = 99151ANURANAALTAU

2.3msviuniiesdoya (Data Mining)

myvileadeya Ae Mg esiteyaiiiomsuiuy
(Patterns) 3 eAnuduitusvestoyaasaumadedag i
fnsussgnaldinaiianisyimiesdeyaunldlusmunism
A tevanussedaded fanuduiudseniny
Wesing 9 1wy nsdwuniuazesdluanineinia ileth

Fayauildlunisuinisianisuazaiuaugua Lazns

TNUHY LTBUTMTIANITUA

X[8] <= 7133
entropy ~ 0918
sampks = 15
vakue = [10, 5]
X[2) <= 248 X[2] <= 275
entropy = 0.722 entropy = 0.971
samples = 10 sanples = §
value = (£, 2] vakie = [2. 3]
X[5) <=7.013 / X[5] <= T7.183
Calpy =000 tllﬂr'np\' =10 | [c=rory=00 mllrolpy =0918
samples = 6 samples = 4 samples = 2 samples = 3
v < (6,01 | | vapuc=f2,2) | L¥oRe=10.2) vabic = [2. 1]
entropy = 0.0 entropy = 0.0 emropy = 0.0 entropy = 0.0
samplhes = 2 samples = 2 samphes = | samples = 2
vabe=[0.2] | | vale = 2.0 vaie = [0, 1] | | vade = [2.0]

JUN 1 Jupsumsinuvesisaulidnduls

2.3.175nulddindula (Decision Tree)

Junstuunanudnesuzvesdeya lnsazuseney
s (Node) uazia (Link) finefudv tnilvaegaay
Sendinlu (Leaf) sulddndulavsiinlavasisiniiasdn
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Algorithm: Naive-Bayes

* Naive_Bayes_Learn(examples)
FOR EACH target value v DO

P(v ;) <—estimate P(v;)
FOR EACH attribute value a of each attribute DO
P(a; | v,) «estimate P(a, [v;)
* Classify_New_Example(x)
v\-’ﬂ = argmax}—)(v])xnp(ai | v])

Vel f=l

JUN 2 JupaumIinnuYesisudniug

2.3.275 (Naive Bayes)

& v o A o = Y Ao

Judduunmainziunstlveuendlsgreildnuiy
un wazauandd (Attribute) vosdot 19l usaiy
fn1siddrdnundssanugludssgndldaudaiunis
FunUszlan oAy (Text Classification) [6] hag
wud1 Wawlddlainiannisduunyseianisdu q

fidumeunisvhen uansfagui 3

- -

Class,” \
A ; %
O!‘ o \ Class
]
1
. ‘/V V\-_’_/
’
o +
O O N ¢ =+
I+
>

JUN 3 Fumoumsvinauresisnindifesiuia
(K-Nearest Neighbor)

2.33anulndlAesiuiign
(K-Nearest NeighboriHuignsuilsdmsuuddgm
n1sUszaaad ldldnisifmesdmiunisdiwunngy

'
=

Funmnzauiudeyaiiduusneid ndnnisfeind1ves
Toyafindfianieniyaldvindu K didednis 1y
k = 10 finzvenamesiua Wiee 9 uninazisedeya
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JUN 4 JupunsvinauveLIuneuaLsd

2.3.4%8nn15%11971U89 (Random Forest) A® @314
model 910 Decision Tree %a18 ¢ model ta8 ((gﬂl,wi
10 model it 11nn71 1000 model) Ingumaz model 2
165U data set lsimfloudu dadu subset vos data set
Wanua aeuvh prediction Alusag Decision Tree ¥
prediction sample ‘l’J'EJanja (bootstrapping) 310 data set
s Tilddoyanonin n ga Ahimdoudu mudium

Decision Tree meﬁﬂgﬂﬁ 5

Margin

Hyperplane

5UN 5 dumeunsinauves SYM

2358 nedevy1891n Support Vector Machine
(SVM) Tneld Kemel trick titadannsdeyadilaiifady
wangdmivdoyaifianududeunazdsnislunadil
ANugangugelunMssuduaan fladdunisvinneg [1]

¥
@

(Prediction Function) asn151anves SVR dguuuudsil
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Abstract

This study aimed to 1) examine the needs and
guidelines for A model of College Administration
based on Digital Technology for Roi Et Technical
College; 2) create an College Administration form
based on digital technology in Roi Et Technical
College; 3) test the College Administration form based
on digital technology in Roi Et Technical College; 4)
assess the College Administration form based on
digital technology in Roi Et Technical College. This
study was divided into four parts. Data analysis was
done by calculating for the percentage, average,
standard deviation, and content analysis. The study
found that 1. The study of the needs for A model of
College Administration based on Digital Technology
revealed the highest overall score and the guideline
for such  digital

technology-based  College

Administration consisted of three parts: input,
process, and output. 2. The result from the creation
of the College Administration form based on digital
technology in Roi Et Technical College consisted of
the input factor, process factor, digital technology-

based educational institute management, and the last

one was the output factor. 3. The result of the test of
the College Administration form based on digital
technology in Roi Et Technical College in six projects
revealed that 1) Participants’ success in the six
projects was highest overall; 2) The six projects
received the highest satisfaction scores from the
participants. 4. Regarding learner achievement 1)
learning achievement of vocational students in the
Academic Year 2022 was rated as excellent (27.83%),
similar to the higher vocational classes (32.06%); 2)
activity-based achievement of vocational students in
the Academic Year 2022 was that 87.26% passed the
activity assessment while 12.74% did not. On the
other hand, 93.80% of the higher vocational students
of Academic Year 2022 passed the activity
assessment, while 6.20% did not; 3) the number of
students abruptly leaving the school in Academic
Year 2021 and 2022 was 36.42% and 32.73% for
vocational classes, and 13.53% and 14.42% for higher
vocational classes respectively; 4) Employment and
education continuation of Academic Year 2022
vocational graduates were found to be 14.15% and
84.34% respectively. On the other hand, 65.37% and
51.93% of the higher vocational graduates got
employed and continued  their  education
respectively. Result of learning management done by
the teachers: 1) Regarding teacher performance, in
Academic Year 2022, based on institute management
with digital technology, there were 185 teachers for
12 subject departments. Attendance was 99.42%,
teaching planning was 100%, post-class recording was
98.50%, and learning grade submission was 100%,; 2)
Regarding homeroom teacher performance, in
Academic Year 2022, based on institute management
with digital technology, there were 111 teachers for
12 subject departments. Home visit was 71.68%,
assembly area attendance checking was 98.58%, and

homeroom attendance checking was 96.17%. 4.3.



Result of College Administration based on digital
technology by the management: 1) Roi Et Technical
College won a Large-sized Educational Institute Under
Royal Patronage Award in Academic Year 2022; 2) Roi
Et Technical College won third place in Northeastern
Region and first place in the Fix-it Center
advertisement media contest in Fiscal Year 2022; 3)
Roi Et Technical College won the gold medal in the
national medical robot (Vocational school) contest of
2022; 4) Three Vocational Education Excellent
Centers and one Center of Vocational Manpower
Networking Management (CVM) were formed. 4.4. The
opinion of the school management and teachers
toward the College Administration form based on
digital technology was excellent overall. 4.5.
Satisfaction of the students towards the College
Administration form based on digital technology was
excellent overall. 4.6. Satisfaction of the guardians
towards their children’s leamning achievement
monitoring process was excellent overall.

Keywords Model, college Administration, Digital

Technology
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Abstract

The objective of this research was to develop an
online test creation system for teachers. The system
was designed by creating both a system architecture
diagram and a database structure diagram. The
system development utilized HTML, CSS, and
JavaScript technologies, and was implemented using
the Visual Studio Code (VS Code) platform for web
development, with MySQL used as the database for
data storage. The system was divided into two main
modules. The first module, designed for teachers,
included functions such as creating, viewing, editing,

and deleting tests; checking test results; monitoring



assessments; and managing online examinations with
students. The second module, designed for students,
included taking tests, viewing available tests, and
checking test results. Student performance was
summarized in graphical format, allowing for the
visualization of both overall and individual learning
progress. The research findings indicated that the
developed system was functional and applicable. The
overall system performance was evaluated at the
highest level. The features that received the highest
average scores in the evaluation included the
accuracy of the test creation functions (add, delete,
and edit), responsive display on various devices
(smartphones, computers, tablets), browser
compatibility, and the appropriateness of image
usage. In terms of user satisfaction, both teachers and
students reported the highest levels of satisfaction.
The highest-rated feature among teachers was the
completeness of the test creation functions, while
the students rated the system's processing speed and
the font size and style as the most satisfactory. The
developed system is therefore suitable for further
application in teaching and learning processes.
Keywords : Online Test Creation System, System
Development, Online Test Management, Teacher,

Online Test
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Abstract
A strong foundation in mathematics is crucial for
the Electrical Power

students in Technology

vocational certificate program. Proficiency in
mathematics is essential for performing electrical
calculations.  This  classroom  action research
employed a single-group experimental design with
post-test-only measurement, focusing on a case study
of five first-year vocational students. The research
aimed to: (1) evaluate the effectiveness of remedial
instruction in AC circuit theory, targeting specific
learning objectives not met during regular classes; and
(2) assess student satisfaction with this remedial
instruction. The remedial instruction was delivered

outside of regular class time. The research followed a



two-cycle PACR (Plan, Act, Observe, Reflect) process.
Data were collected using (1) a summary document
outlining key electrical concepts and (2) practice
exercises for electrical calculations. Descriptive
statistics were used for analysis. The results showed
that the majority of participants achieved scores
above 809%. A high level of relative growth score was
observed (RGS = 60.73). A statistically significant level
of .05 was found between the scores from the two
measurement periods, with the second period's
scores than  the  first.

significantly  higher

Furthermore, participant  satisfaction with the
remedial instruction was very high. (X=4.6, S.D.=0.54).
Keywords : Classroom Action Research, Remedial

teaching, Practice Sheets
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Abstract

From the Office of the Vocational Education

Commission has set the National Vocational
Education Qualification Standards Framework 2019 to
provide opportunities for educational institutions and
vocational education institutions. You can develop
your own curriculum. By adhering to the criteria for
vocational qualification standards and professional
education standards according to qualification level
and field of study. in developing vocational education
curricula The objectives of this research are 1) to find
the effectiveness of the competency-based learning
management plan for careers; Electrical system

design curriculum, subject code 30104-2002 2) to
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compare academic achievement before and after
tudying. Using a competency-based learning plan for
careers Electrical system design curriculum, course
code 30104-2002 and 3) To study student satisfaction
with learning management. Using a competency-
based learning plan for careers Electrical system
design curriculum, subject code 30104-2002. Research
results from a sample of 22 people found that
the competency-based learning management plan
for careers The electrical system design curriculum,
subject code 30104-2002, has efficiency according to
the specified criteria. Has an efficiency of 81.14/80.24,
which is higher than the set criteria of 80/80.
Academic achievement after studying Using a
competency-based learning plan for careers The
Electrical System Design curriculum, subject code
30104-2002, was significantly higher than before, at
the .05 level, using t-test statistics on student
satisfaction with learning management. Using a
competency-based learning plan for careers The
electrical system design curriculum, subject code
30104-2002, is at a high level with an average of 4.22

Keywords : Learning Management Plan, Competency-

based, Electrical System Design
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Abstract

This research aims to : 1) study the readiness and
requirements for the teaching and learming management
of the Thai-Chinese vocational education cooperation

model in the field of Railway Transportation System



Control and Maintenance Technology between
Wapi Pathum Technical College and Hunan High-Speed
Railway Technical College, People’s Republic of China;
2) develop the Thai-Chinese vocational education
cooperation model in the same field; 3) implement the
developed cooperation model; and 4) evaluate the
effectiveness of the cooperation model. This study
employed a Research and Development (R&D)
methodology.

The findings revealed that the Thai-Chinese
vocational education cooperation model in the field of
Railway  Transportation  System  Control  and
Maintenance Technology consisted of five key
components: 1) development, 2) fostering educational
cooperation, 3) educational resource management, 4)
teaching and learning management, and 5) monitoring
and evaluation.

The trial implementation of the cooperation
model showed that stakeholders’ opinions were at
the highest level of satisfaction. Supervisors or
managers from related industries also expressed the
highest level of agreement. Similarly, academic
advisors or instructors rated their satisfaction at the
highest level. The overall learning outcomes were
very good, with 73.33% of graduates successfully
employed in related industries.

Keywords : Collaboration Model, Thai - Chinese

Vocational Education, Rail Transport System
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Abstract
The objective of this research is to study the
and needs to

problems implement the New

Government  Financial

(New GFMIS  Thai).

electronic Management

Information  System In  the
operations of accounting, finance and procurement in
Office  of

Udon Thani

educational institutions under the

Vocational Education Commission
Province. To compare the levels of problems and
needs regarding the use of the New Electronic
Government  Financial Management Information
System (New GFMIS Thai). In the operations of
accounting, finance and procurement in educational
institutions under the Office of Vocational Education
Commission, Udon Thani Province are conducted.
Classified by gender, age, education level, and
duration of work experience, the study aims to
investigate the approaches for developing the use of
the new  electronic  government  financial
management information system (New GFMIS Thai) in
accounting, finance, and procurement in educational
institutions under the Office of Vocational Education
Commission, Udon Thani Province. Using a sample
group of 97 personnel selected specifically who work
in accounting, finance, and procurement from state
Office  of

Udon Thani

educational institutions under the

Vocational Education Commission,
Province, the tools used for data collection in the
research are a questionnaire that has a reliability
coefficient of 0.97. The statistics used for data analysis
include descriptive statistics such as percentage,

mean, standard deviation, independent samples

t-test, and One-way ANOVA (F-test).

The result showed that the problems in using the
new electronic government financial management
information system. (New GFMIS Thai) Include of
cash, terms of collection,

Receiving revenue

Depositing and  safekeeping of funds, Loan
disbursement, Cash disbursement, Procurement, and

Inventory control and disposal, the levels all are low

(X=2.39, S.D.=0.366). The needs for using the New

Electronic  Government  Financial ~Management
Information System (New GFMIS Thai) in terms of
revenue collection, depositing and safekeeping of
funds, cash disbursement, loan disbursement,
procurement, and inventory control and disposal are
all rated high, with a mean score of 3.95 and
a standard deviation of 0.329. When comparing
the levels of problems and the needs for using the
New electronic Government Financial Management
Information System. (New GFMIS Thai) Categorized by
gender, age, education level, position and work
experience, it was found that Males have
a significantly higher need to use the new electronic
government  financial management  information
system (New GFMIS Thai) than females. Contact
teachers face more problems in using the new
electronic financial

government management

information  system (New GFMIS Thai) than

government teachers and government employees.
And Staff face more problems in using the new
financial

electronic  government

(New  GFMIS  Thai)

management

information  system than
government teachers for significantly. Additionally,
age, education level, position, and work experience
which in their opinions regarding the problems and
needs for using the new electronic government
financial management information system (New
GFMIS Thai) do not difference. The approaches to

solving the problems of using the new electronic



government  financial management  information
system (New GFMIS Thai) all are at a high level.
Keywords The using of the new electronic

government  financial management  information
system (New GFMIS Thai), Educational institutions
under the Office of Vocational Education Commission

in Udon Thani Province
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Abstract

This article examines the implementation of a
quality culture in educational institutions to promote
sustainable development through relevant theories
and digital-age applications. Findings highlight that
sustainability requires systematic integration of quality
culture across four key areas: 1) Quality culture
concepts, including organizational artifacts, values,
and assumptions; 2) Practical application, focusing on
stakeholder participation, quality management, and
assurance to enhance standards; 3) Sustainability
economic, social, and

principles, emphasizing

environmental balance, resource efficiency, and
equitable learning; and 4) Digital-age education,
leveraging technology and Al to create flexible learning
environments and improve outcomes.

Adopting these strategies fosters a quality-driven
education system, enhancing student achievement,
institutional efficiency, and long-term sustainability.
A resilient education framework ensures skilled
graduates ready to navigate future challenges and

contribute to sustainable societal progress.
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Abstract

This research aims to study vocational education
management approaches and synthesize the key
components of vocational college administration to
align with labor market demands, community needs,
and national development goals. The findings
emphasize that vocational education encompasses
the production and development of skilled personnel
at basic, technical, and technological levels through
long-term  education and short-term  training
programs. Its primary objective is to enhance skills,
knowledge, and competencies that meet the needs
of industries and support self-employment.

Vocational education management must align
with the National Economic and Social Development
Plan, the National Education Plan, the National
Qualifications ~ Framework, national  education
standards, and occupational standards. Curriculum
development and management are vital tools for
achieving these goals. Vocational institutions should
focus on developing curricula that promote practical
learning, encourage industry participation, and ensure
quality assurance to build confidence in vocational
graduates.

The synthesis from 13 academic experts identifies
four critical components of vocational college
administration: (1) resource management to maximize
efficiency, (2)  planning and  collaboration
management, especially with industries, (3) student

development to cultivate relevant skills and desirable

qualities, and (4) academic and instructional
management, emphasizing curriculum alignment with
national standards.

This study suggests that vocational institutions
adopt these components to enhance management
effectiveness,  ensuring  vocational  education
responds to societal and economic changes in
a sustainable and efficient manner.

Keywords : Policy Formulation, the Administration
of Vocational

Colleges, College Development,

Specialized Small Vocational Colleges
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Abstract

This study aimed to pinpoint the actual problems
in vocational education management in Thailand. The
data were collected from 18 school administrators
and 300 students under vocational education
institutions that were established as Center of
Vocational Manpower Networking Management (CVYM)
across the country. Qualitative research was mainly
employed. Suggestions from open-ended quantitative
questions were synthesized to solve problems. The
findings revealed that the main problem was the lack
of constant policy implementation, causing a poor
budget allocation for planned projects. Moreover,
teachers and educational personnel were not ready
to achieve the goals even though cooperation was
asked from the establishments in developing the
curriculum and  support in terms of training
instruments. Therefore, the potential and practical
recommendations include the development of
teacher potential in vocational education institutions.
Then, cooperation with business establishments
should be formed to support student training to meet

the needs of the labor market and encourage the
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public sector to participate in developing mechanisms
and driving the vocational education development
approach to achieve tangible outcomes.

Keywords : Challenges and strategies, Vocational

education management, In-depth analysis
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