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Abstract
According to the Office of Vocational Education Commission’s drive in the policy toward the missions
with the objective and strategy to produce and develop vocational manpower to globalization,
the educational institutes under OVEC emphasize to cooperate with all sectors, carry out activities
that are beneficial to increase the quality of education. Moreover, the importance is on developing
vocational graduates with more ability to apply knowledge and skills according to the standards of

qualifications, morals, ethics and desirable behaviors. The cooperation project between China and
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Thailand launched by Tianjin Bohai Vocational Technical College has established “Luban Workshop”

in Thailand to share the cooperation and international education management in 6 majors of high

vocational education certificate to keep up with the modern technology, as well as the approach

of teaching and learning in the EPIP that can improved the innovative teaching. Moreover, graduates

have a good opportunity to get real professional experience in their field of study, self-development,

communication skills, confidence, opportunity to be offered a job while studying and it is also increasing

the choice for private sector or warkplace to recruit their staffs.

Keywords: Vocational Education, Luban Workshop, EPIP Teaching Model
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Abstract

This research aimed to: 1) study the current situations and the needs for participatory administration

of Surat Thani Technical College to achieve excellence in order to support education management in

the 21°% century, 2) develop an administrative manual, and 3) assess the participatory management

of Surat Thani Technical College towards excellence to support education in the 21" century. The

population of this research in phase 1 and phase 2 consisted of administrators, teachers, educational

personnel, students in academic year 2019, students’ guardians, the administrative College Board,

and the community local leaders with the total of 7,521 people. The sample size of 966 people were

selected by Taro Yamane Formula. The third phase consisted of 8,778 administrators, teachers, educational

personnel, students in academic year 2020, students’ suardians, the administrative College Board, and

the community local leaders. The sample of 980 people joined phase 3. The research instruments

included achievement report form, questionnaires, focus group record form, and evaluation form.

The data were analyzed by frequency, percentage, mean, standard deviation, and content analysis.

The results of the research revealed that: 1) the current situations and the needs for participatory

administration of Surat Thani Technical College to achieve excellence in order to support education

management in the % century of each party showed the high level. 2) The results of the development

of the manual for the participatory administration of Surat Thani Technical College towards excellence

to support education in the 21! century revealed that the developed manual consisted of 5 manuals,

i.e. Volume 1, Surat Thani Technical College's administrative manual for school administrators manual,

Volume 2 Academic manual, Volume 3 Student Affairs Development manual, Volume 4 Resource

Management manual, and the 5th Volume Planning and Cooperation manual. The details of the manual

for each department consisted of the vision of the department, mission, goals, strategies, main plans,

sub-plans and projects, and guidelines for implementing the manual into practice. Finally, 3) the result

of participatory management assessment of Surat Thani Technical College towards excellence to

support education management in the 21°" century showed that the achievement of the 4-aspect

implementation was in accordance with the goals set in all items in the plans and projects.

Keywords: Participatory Management, Excellence, Education Administration in the 21 Century

1. umi

gNGANENTYIR WA, 2561-2580 lenvun
gnsAERsTAUsTIAUENGAERSTIRR UM TIAIL
uavaSuasdne e siyed Ussiiiui 4.3
UfsunssurumsFouiineuaussienisidsunas
Tummsswit 21 TnoyadiudGoulyiiinuensdous
waedlaldiSeugnaenna InmseanuuussuumsiBou;
Twsl msdsuumumeg msisuszansnwszuy
UIMSIAN1sAne warnsWmNsEUUNISISEL;
AaoatinnisasernuAud aulneasenin
020|C NP

angrrinndaiunse fadneninls 1

deunum ANUTURRTEU LaEN1TINAILULITEY
UrswlneluglinaedveinuduazUszernulan
nMsMefugusruvsesiunsiieuilanldadvg
uwanwesy wagnisasuumsAnyitodudn
MIYINTTEAVU N
msanuduiladdguasmsiannysymeuay
Ie3unsenamislivinmiiisng 4 Aidusngiuddy
TunsWanmineinsuyed Wudiutaslumsdia
auwiesludsrsnasdugaBudurosmsaing
019 uduirduindounswigdulamassvgi



msusmisuuuiidsussuzesdnerdsinatindsiunssiignowiuias
wosassumisiamisiinuiturnossen 21

= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

LLam’mmscgﬁmawaaﬂi e Felanlurmssud 21
By umsdeusanmedinrianss el
wswghaussvaluladodsinds biteadulsume
fimnudvdeidsiau dmaliadinvesnud
wansnsfudaruanaisfsnnty gausiuaunn
vanuaetierdnediuysuna drunruazdy
Tausssu inedeegsaiulayhnusuiu AeliiAa
hidsrummTausssy Tanmsvhan Usuewan
mshauiildypraiifasdmsgifeaiu ety
washeuluansaudeaiu Snludesususliniu
penisdsundas Tnsdesdanisfnuiliiiuiy
anunisallaniidiulufeenusiastoyafiituty
SR 1NN IEEALaRmu f§sAuTeq
Usemelinmviusionssuae@wluiegiu waswuiluy
madsuudasfiasAntuluawng [1]
Tngeumesunisfneluanisssi 21
mswsegdouliwdantuiinlurnissei 21 dewa
soifimsmssdwesdinueginiis agidastinam
AushuazieioundanlunisinnisFuudiflewmion
mww%’aﬂﬁﬂhFauﬁﬁmv?Tﬂﬂ%’unﬁaaﬂlﬂﬁm%'%
Tailarluurnasswi 21 Udeiluanmmsssil 20 uae 19
Usgnaudiy mmgmmﬂﬂaﬂ (Global Awareness)
mmi’ﬁmﬁ’umiﬁh wssgmans gane waznmalu
%ﬂ'ﬁzﬂa‘umﬁ (Financial, Economics, Business and
Entrepreneurial Literacy) mmﬁ'@‘ﬁuﬂ"rslﬂuwal,ﬁaa
§i#t (Civic Literacy) ANUFALEYAN (Health Literacy)
mmi’ﬁw%ammgaw (Environmental Literacy)
vinwgduansaune do uazmalulad iesiely
Hagtuiinsweunidoyatmansiunisdouay
walulaBanning fiseuisiesiianuanansaluns
wanwvinweMIAnegiRa s aLarUfuRNule
vannviane ae AuaitRvderinueiididy Ao 3R
uaz 8C Tae 3R 16ilA 1) Reading - 81upan 2) (W)Riting
- @euldl 3) (A)Rithmatic - fvinwelun1sAuim 8C
1éiun 1) Critical Thinking and Problem Solving:
Tinwrlunsfniesizi nishneg1aiilasugiu
LLasL;rﬂmﬂmwflm 2) Creativity and Innovation:
ARBE1NATINATIA ARtiaudnnssy 3) Collaboration

Teamwork and Leadership: A11u57uils N15v191y
Wit wazn2eEth 4) Communication Information
and Media Literacy: ﬁ'ﬂ‘t}ﬂumﬁgﬁm’i Ltﬁzﬂ’ﬁi’
wihviide 5) Cross-cultural Understanding: A utdnla
ATULANATNN I INLETIN NTEUILMTANT I IRIUGTTY
6) Computing and ICT Literacy: ¥inugn13ly
AouiamaiuaznIssvvumalulad 7) Career
and Learning Skills: ¥inwgn19013nkaznisiieus
8) Compassion: mﬂmﬁﬁw fme ngan m"mamua
wﬂuﬂmanwm wumummg%ww Auguianun

LmzLﬂuﬂmawmxw,ﬂnlwﬂmmummm
Flumsduindoumsfinunlurmswi 21 fih
resanIufnwinesdivinvsduivisantudneily
AMITT 21 meds ANUZANNENITOUBIUIG
anmiAnwilunsuSuimuumumeh e Beuutas
UITEMIATRINTIILEELASaTAR NN A0S
Wasuwdyalna q waganusadhanug anudig
amJ{j{fé’muu“%mia‘fﬂmw%'wmﬂ‘mﬂﬂa Lazdy
wmagam&wi S AVENW IeBRIUNTEUIUNITUTING
pgaduszuy iledmnanudnulilugithmne
wazuiigonsuvesawinly Tasdlagiunisuims
ARTTEi 21 fisessufumsdsuuands Ssiiunan
Tun13uinisesAnIsaBnITUIMISLUUEEIUI I
st duufniaenndasiundnms
Unesasszuaudszanddlag Fedidledensiidausau
VDTRNUNNTLIU UBNIINNTUTINSUU I
Feanunsaiiaztuiedounsinulyiiusyansnmudy
msusmsinntsaenAnwdanuube Jundnis
msuimsiddglunisturdouasdnslunisdanis
Anrilusmnssuii 21 Tasanmsfinedeyauestiniuims
lenanh manewruudevienunmazuanariuly
NANIABNTIATULATYFATENS IR INlUTS
anuduiusvestadoinduasnandalaug Imandn
ﬁlﬁaaﬂlﬂﬁuagiummﬁmmwa&mwwmmm
wndesiiiedle Audrdunisasunisnaansaly
dmfunansdnwazuesguninludnuusves
UsrAvSnanasUseanBainuaInszuiun1nsey
nsasuAINEINIsavestnFauluntsuA Uy
C NP

A inmsseiunieriafnemeld 1

021

UnhAalZ2il1udde



99 7 atudl 1 wnsmu - Spuneu 2565

UnAd1uddy

msusmisuwuiidsussuesdnerdsinniingsivnssiidnowilu@n
WwoasassumsionisAnuilumassehn 21

Arngtuaziaisaidiuanududavesasdnig
wuedl ssAnsitanssourlunisuimsinnis
fifnaainlunisanilugsia vIn1suazHanEe
UDIBIANILAMNINLAZIIATFIU HUBIADIUNAIANTY
warauanelavesdTuuiniswazuilan (2,3]
wenNTumnAia i enud Ay veasruy
msuimsiijaduanududasidnyagnisuing
Sanrsiifiszuuduney annsodiasied auaw
Mriufiany asaeuldkazysufiunamsanfiunu
Isogrstauuszuudunou awisatmaau
unUSeuiiisuld

PNANUEIAYVRIENSAENTYIF WAl 2561-2580
lun1sufzunszurunisideuiiinevausse
mswasuasluanisswil 21 TnesjaiugiSeulys
vinwgmadeuiuasiilldGauinaenia dmseenuuy
seuunsBeudlml mswdsuunuimagnisiiy
Usgdndamszuuuimsdanisfinwaiiuvitnie
AuMsiner msessugseulinseududinly
amsavil 21 FefuiSelugruedsnemsinede
walingarugsenll imthiluazausuiaeuluns
uimsanufng Rersaudauduiinisuimsiag
Waugeu Amvgiunmsimuilaenifniediy
JuBesddgiisesiunieulnserfeainusuie
vasnaadIuTINiY ITefaluufalunisi
nsruMT @ RnsuuLilduiim (Participatory
Action Research: PAR) Usgnausiy N13319uHY
(Planning) MsUfUANIM LMY (Acting) NI
LaENIATINABUNANTITUJUR (Observing) uazns
avviouNanURUR (Reflecting) Bagnaiawiunadiny
danduide weimuBeu aguazyaainsma
msfine anufinwuazguruvisstu Weflug
nswdgyiuanuvimelulanedwlumeassed 21
Wuaufl aurs wazaudianugaiudaunisioly

2. IngUseaeAnsIde

2.1 wsAnwanmiagiiuiazanunanisuss
msUmnsuwuulidusiuvedinedumatingiug 5sil
grnududmiesassunisdanisfinulummssuil 21

022|C NP

angrrinndaiunse fadneninls 1

2.2 wlgvimngiiansuimssuuiidusiuves
Inendumeiingsnvgisnidanuiudaiesssiy
madanisdnwluamssui 21

2.3 laUszdiunamsuimsuuuiidausinues
Inendoimaiaginegisndganuiudaiiosesiu
msdamsfnuluanissui 21

3. AnsAiun1side
3.1 UkuuMs i idsudum e 3 duneu

TnsAsaUARUNTLUIUNITITETIUFURNTuULE
a4 Fumou A Ny mMsURTRN L
NFUNAUAZNTATINAOUNANTURUR uasmsasvieu
wansUFoR fedl

Fupordt 1 Anwianmilagiiusaeaudiasnis
189n15UIMThULIFIuTINYeINefeInaila
anugsnigamdudaiesesiunsianisfine
Tuagssud 21

Humoul 2 imrgiionsusmswuuidngan
vaivedemadegmugiodgmuiudaiosesiy
msdamsfnuluanissuil 21

funeuil 3 Ussidiuransuivmsuuuiidudou
vesindumaiingsiugistfiganuiudaie
sesfumsdamaFnuluamsTui 21

3.2 Ussrnnsuazngudeensiililunsise

funeuil 1 Anwanmilagiuweranusiasms
Y84n15UIMIsLuLidIusinveiverdomaia
anugioriidemududadiesasiunisiamsiinm
Tummsswil 21 Uszans Useneuse duivs a3
wazyAAININ1IINISANY TniSeu Undinw dunases
WnFuw dnfnwr AuEnITuMIIMeTdy Uiy
wasTioshu Usedtinasfine 2562 $1uau 7,521 A
nausagn lnanmslignsvomils enun uayly
WnsFenluuzas Usenaume guims aguay
yAaInImamsfng dniSeu dadnw dunases
UniFeu Unfinw) AznIIUMTINETRY Jugury
wazviosiu Uszddnsfinu 2562 F1uau 966 Au

Funeuil 2 nquilidoys fo usanand
Tumsdsnnngueienmns (Focus Group) Wesiuma



msusmisuuuiidsussuzesdnerdsinatindsiunssiignowiuias
wosassumisiamisiinuiturnossen 21

= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

ANUAAWiLLazdalauakuzAasnglonIsuimg
wuulidusuvesiverdomatingiugistildany
Wuidrmiesesiumsinnisdneilurmsseil 21
dmau 15 au lasmsdenuuuiazas (Purposive Sampling)
uasngEnsnanal WieUssdiuarumneaosgile
mMIUImsuuuiidusmvesivedeatings ey Tont
ganuludafiesosiunisinnsdnuiluanissy

=

# 21 1Y 9 AY laeMIAAEINUUUIANZAS

Fupeuil 3 Uspduwamsuimsiuuiidaus
vadivendemadagnuginigenuiudaiesesy
msdamsnwiluanssuit 21 Usznns Uszneudhe
HUINT AFULBEYARINTININSANET Unieu dndAnw
gunasestinGeu Unfinw AmgnIsNnIsIne1ds
fimprukazvioaiu Usydlnisfine 2563 Sruou
8,778 Au ngumee i Inainnslygasvemls e
uagliiEnadenuuumizas Usenaude guvs ag
wazyARININNNSANK UnBeu dnAnw gunases
UniSeu dndnw angnsIunTIng sy dugusy
LawviDsAy Usrdrtinsfnm 2563 d1uu 980 Au

3.3 MsEfauezMImMANN LAY oY

luns3deusenausisuuugaunuwuuduiindeya
uaHLUUTBNURadUYS sudumsaduas e
gl

1) AnwiAuadnenans #131 wuIARvgud 35
nsads wuvseuna warmddeiAedestiuanw
Jaqiunazanufiamis MsuImsiuuilaiusine
Indomadagsnegisriidganufudafiosessy
msdamsAnmluamsswil 21 Wethinadensey
WA wozledesiindde

2) Twsaiilowanszaing 1 AldnnsAnm
Aua e vuarsuT EsE AL UUER U

3) Antunsasuuvasunsiliaenasiy
Snauszasaiag Tnluuimenmussdi

4) thuwuaeunufiassluaueneddyiug
5 au leUsuiliuanunsadadomvenniaile
(Content Validity) T#wnatia IOC (Item Objective
Congruence Index) ¥3aUlANADAARDITENIN

° LT

PJamnuiuinguszasAnnageuanuaNysives
doonuils

5) thranisuspduaraniismsedaiomun
Anal 10C Ingldinannisuszdivlunisdagien
doraw windendeiifidduiisous 0.50 Fuly
windamanuiitien 10C ndi 0.50 agfinsanuiulse
v3adnoaniy

6) USuusauuuasuaumudalauauzyes
Hdevay

3.4 FWAuvkarsusndoya

Fumeuil 1 {iFusuilumsuszquainsany
WhlaanmilagtuuarAueaen1snIsusmskuy
fdwsveinedewaiagaugioniganuluga
WiesosunisdamsAnuluanissud 21 Tiudma
Wity warmInnIsAnliuntsUssyuasenug
anudila wazn1slidiusinBeuiosnds Jawan
wuvasunwanmiagiularausieIns n1suims
wuuiidusiureivendematagiugistilgan
Hudmdlasasiunsdansfinyiluamsasil 21 uay
IfSunuuasunuAu S1uu 966 atu Aaluforar 100

funaut 2 lumsaunuinguiideeonmilido
YDATMBYA TN IR TIEMUINgH (Focus
Group) sindiunslumsdumn waziuriusadoys
sumusniedunpiiuiisgiiomsudmaiuy
fdunuvarinendumailagsnugisiiigainuiy
Baflososiumsdnnisinuluamssei 21 dwu
nauEmsInandifieUssifiuanumnravasdile
RBInuUUEBUMILERINMSAUTIUT Iy
supszldsunuvasunnAuduau 9 atu Andy
Jouay 100

funeud 3 fidedudunmmigiiomsuims
wuudidusiureinendumaiagiugistliganu
\Hudafiosesiunsinnisdneluanisseil 21
Tlalunisumslulnisfinu 2563 aunseuiunis
NodefoRnmsuuuiidruian luaseuit 2 umusa
Toyarnouuulsudiusenuemsnifulavey
Tassmsladilunisudnasa

C NP

A inmsseiunieriafnemeld 1

023

UnhAalZ2il1udde



99 7 atudl 1 wnsmu - Spuneu 2565

UnAd1uddy

msusmisuwuiidsussuesdnerdsinniingsivnssiidnowilu@n
WwoasassumsionisAnuilumassehn 21

3.5 n1slmneideys lasldignisiasied
el $osar Aade dudstuuinasgu wey
mdiseiiden Faoradasiulssfunmslsniiu
Tuwstagdunoy

4. NAanN5IY

4.1 wamsAnwaniniagiuuazanusdanms
Y8IN15UIMIsLLLiidiuTinvasinedemaiia
aneginifgrmududaiosesiunsiamsane
Tumensswit 21

o | e | ~ = o =
M990 1 aguamrAmislasdtssuwnnsgumsinmanmiagiuuaranudionisveanisuinig
wuuiidwsmvadinefumatiaaseg iniigenuduiaiesessunmsianmsinuluanissui 21

mMsuimsuuLiidauiou anmiagu AWFBINTG
YauInedewalingseg el % S.D. AU X S.D. 526U
[ARETRLaTaub! 3.89 71 170 4.05 62 10
AedmuAanistnGeutindnw - 3.85 17 110 4.13 71 111
NIBUTHIININYINT 3.85 76 170 4.19 63 10
NBLHU UL AN 3.65 .78 1470 3.91 67 1N
AuTay 3.81 75 1N 4.07 66 1

N5 1 wuh anmidegiidaesioglu
veuan dwiuanusenisinesiuegluseduin
PMTIaTEAWE PN Sidadslae
52U 0.070 Wefasanusiasdie wut
1) f1e391013 mnmﬁt.ﬂ‘swﬁﬁﬁﬁﬁ
PNlmud,ﬁtd 0.0441413 ﬂamwmuLLuuaam']mLaaa
ol (1) MWL wangastml fvuaiolasnyay
%’umimaﬂuLmawa\ﬂanmﬂw (2) MmehAnuAnas
anusdislunisiimuindngnsnisissunisaay
Tusgauuu@ way (3) myaduasulvnifeiote
Fameluwasmeusnaemifnundidnsalunisian
VANGAINIIBUNTHOUG TUANTIOUY
2) drgmuifanisuniisudndnel
mmmﬁm‘swzﬁ'hﬁ'ﬁuﬁ PNlyogifea = 0-075
13 ‘awm‘mmkuaan’mmaa ¢iatl (1) Ny
msdpRanssuiduusyisvdunanudinw Feu
Yy warAanssuane qluiudrfguesyifmeaun
WATWITUMINERSE (2) n1sendesvusdnieu
thiniiiinusisy 93ss5sRTsETUTIMMALT IR
Uslevlsoguwunay (3) msdueduvinue vl Soy

wazyAaINTLYINLEAIALazLaI TN WU NSEanEL

024|C NP

angrrinndaiunse fadneninls 1

msuusia msddsuaniviii Wusy

3) dEUSHISNSNEINT INNITIATIEA
AdfaEl PNI, _ypg = 0.091 31 3 Tmsiiiinzuuy
gendidnadeded (1) nsduatuldtinnednih
T9ANAITINAVYAAAYUTULAL NUIBITUNBUDN
Tunsatiuayusudszanmdionmsing (2) nsduaiu
Taesedieianislukaseuananiudneil
drusnlumsszauninennsifiednnisdeunisasu
femelusazneuenaauine uay (3) nsduady
nsnmuIkasensyAvdneaiwnyaaIngnialy
#nuAnm

4) ArsuRuIIuLazAIINIINde 21nN13
AATIERAW UL PNlogifeg = 0-072 1 3 5100759
fazuuuganinAnade fadl (1) madaadulvgFeu
uagypaInsiivineeMsSous anuAnasasIALay
ASHAUILIRNTSY (2) duasunswannuinngsy
?ﬂ'mﬁ”ﬁﬂséﬁdam’%mm%mv ANANTIN VBB
ua (3) msdugdulimaedeTetimeluaymeuen
anuAnwfidusinlunside msimuiesdrng
wielulad uianssu wasAessivgina



msusSHIswwuiidousougesdnerdeinatndsisnssitidnwiluian
wosassumisiamisiinuiturnossen 21

= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

4.2 HansimuIAlianIsUTIMSLUUiidIuI Y
voinerdemaiagsvgisiigartududa
WesesiumsdanisAneluremssed 21 wud dile
fifmusznouse giios o 5 1wl 1 gife
MIvIMmsvesingdealingsiegistidmiv
fuimnsanufin filewdnd 2 diforheinns dile
it 3 gfiedheRmunianisinEeuindne gl
il 4 diledheuimaninenns uazdiiowud 5 aile
drouNuuLazAuTINde uavidunvespiio
uiaeee Usznaumgddeviminiigau Wusha
WUszasd Nagvs LHUUUAN UHUNUEBELAY

An1sUUR Fana

u v

NSATIVABUAMANUDITNATONUI DeAUsENOY

waailo smuilev/duseuvoseiie usvsulselev
e ; el o @

w04gile gandnueifidvualuseivin (>3.51)

NN

TasaNs waziuImedwmsuthailed

4.3 MsUsEEURaN1TUIMISHULTEIUIIUTBY
Inerduimaiiagirvgistiiganuiudaiiosesiu
msdansfnuluamssuit 21 Taeldaiianisudms
wuuiidusaneseui 1 lulnsfin 2562 usasseuii 2
Tulnsfinw 2563

A19197 2 Alefeuazdiilsiuuinasywremnismasedliiion suimsiutiidiusuvetinedemaiia

= = = = = [ o =
giugisniganududaniosaesumsiamfinelumnissei 21

'N'sauﬁ 1 (N = 966)

2950Uf 2 (N = 980)

uansUszliunisusnsiaeld

g i i _ FLAUAIY FZAUAY

Alamsuimsuuuiiduiou X . S.D. .

Ainuitu AR

1. dhedinms 4.34 64 N 4.60 56 wnilgn

2. thevfmunfanisiniSeutndny - 4.28 ! 0 4.56 58 Wniign

3. fheuTmamsnens 4.37 66 N 4.62 54 nige

3. theununuuazauiuile 4.32 66 ) 4.61 53 nniige
' e <

ANRADTIU 433 67 N 4.60 .55 UINNER

= ' = | =

MANTIA 2 AnefeuazdnlenuuinTg Iy
vanannaesldaiienisusmsuuuiidusiunes
Inendumeilingsregisildgaadudaiesessu
mydamsAnwluanissui 21 Inesauegluszivin
dafmnsandurie wui dhenuifidaiogean fe
Hhguimanineins sesaanlaun dedyinis
ABunuuLazANUTLiie wazdiewmuifams
UniSeutindnw

| i | =

AlafuLezdUUsAULIATHINTBINITNARDY
ldafonsuinsuuuiidnsumasingdumaia
anugsinidanuiudaiiosesiunmsdnnisfing

=i = w =

TummTswi 21 138U 2 TneTueglussiuinniige
4 = & o a1 =4
dlafsadure wuh dhesniilidiabegn fa
EnguImInineIns sesasnlaun diaurunuLey

AUSIAe fhedm s kazEeNRuIRINSENS B
Infnw

5. d3Una aiUTeNaLasdaLauaLuL
5.1 ayUnauazafusieng

1) wan1sRnwanmilagiunaganusanis
93n15U5MshuuddIuswvaInedenaila
grugisrdganududmiesasiunssanisnm
Tummasswdt 21 Mnn1sianeianmilagtiunsuims
wuuiidiunuverinedumadagsivgisiilgany
HudeiesosiumsdanisAnuiluanissedl 21
drlvgjeglusydivann Welibumsginedomada
g3 sollaimunidediand Nusiadilssead
Tumswauanudne dnsddunisiueiou

C NP

A inmsseiunieriafnemeld 1

025

UnhAalZ2il1udde



99 7 atudl 1 wnsmu - Spuneu 2565

UnAd1uddy

msusmisuwuiidsussuesdnerdsinniingsivnssiidnowilu@n
WwoasassumsionisAnuilumassehn 21

anwAnwaudszavnadiiaazlasunisenges
Huwuvegwisnslusarnsuenmizsnududste
Tagn1ssruduindeuditineinadiusouile
TesnNIAd Srenndesiunisivevesnnluy (4]
Ivimsidetes sukuunmsuSmswuuiidusu
wp3guIMTavInewn TulsaSeudsinnsuaniey
Anw (Ain) JamTauasadssdlasiyniavane fe
iWeuszifiunuanmtlagiunaraitudonisi
A isuazaiegukuunsuIms wuulidmsiues
duimsavineualulsafeu diansuasinfnm
JIMIAUATAITIA NaNITITENUI annidagiu
Trenmsmaysysudunas defvmansesunuh
v ifuniigaiie funisneunu sesamn
Ao sumssindula anwetusisanisiiatenian
fian Ao drunisdnasvineins sesanfe
shumsdnesdns Ssudtuigreunuuasuniuiiay
adslunmsuivnsuuufidndmiiivtuduionty

2) eansifmuigianisuimskuuiidnsy
vasindumaiingsugisiidanududaie
sasfunsdamsAnenlummsswil 21 esdusznay
vaseile fuiov/dunouneseiio waedmuuselom]
vesile ganinnasimmvuslusziuannnTens
fiathilosann KITElAuH N SANTUN WML
Alasiunswuuiidnnu dnsadumsiviuay
nsiila Taemsseauanudaiuainausudie
vosnmadwilildsiemsussiuiiinlugns
Farvirdnegdeffiarumunzanuasdamuain
Fecoandestuuuifavenies [5) léldmmmane
warANuEAveInsUSIsHULlidmsn Wuns
sudaniudteliusg Tguszeasd Tedtuediy
anmanuAn anudeuazaudnduvousaz
YRR WiaEMNBNIU uiagasdng Bndiuerity
mManaludaveausiaradednde laensiidiuiiu
WumladrdglunsiaSuairimdmsvnusuiu
Wundu (Teamwork) Aifiuszangamlunssiamun
wsnevh iRt mieriidiusadile aniunisel
wezgiinauundstuilanaidsuidasasiaun
Inedin1suinan15UseunIsIATIEiANABINTS
026|C NP

angrrinndaiunse fadneninls 1

Fududnndaddumudndudionisuinsidagn
faonndasduuTunaninLazaufaenis
V0N wavdennesiuwITeveuzy (6]
Falviitedesmsiannguuuunmsuimsineds
a3t e dsumumieudigantuntsenin-
Anwy Ifnguszasdifiofmurguiuunisuims
Inrdsasiadraieowiounmiaudrganiiu
M3DTIENI ke IANYINUI JUkUL Usznaudie
3 aeAUsznaumien fia (1) esranenssunslumsuims
UsENoudng ANENTIUNTUIMISNGLINENaeasing 19
AMENTTUNTINGEETIAT LAY ANEATIUNS
VImsingde (2) veuriensuims Useneusiy
waul1eau 4 f1e leun dreuimanineins
EnBLULaYAUS LD Aeuns waviheviann
AanssutinBeu Unfinw (3) nIguIUNITUIMS
Usvneudae 5 tunou WA A3y (Planning)
A139089ANTS (Organizing) n15un (Leading)
MsUfifRmawey (Do) N1sAILANLALAANIY
(Controlling) WanIsUsSEIUAINBLANIZEY LAY
anudululdvasguuuunui Sarumnzan way
enudiluldeglussiumniigauasszdivann Fal
wamsUsadiueglussdunnuazanniigadudeaiy

3) N15UTEHIUNeMSUIMILUUIEIUTINYOY
Inndomaiiagsmg isndganuiudadiosesiu
msdamsfnyiluanissedl 21 aunszuiunmside
BeuftRnsuuudidrusanlureseud 1 dulug)
Tuszavann waznamsuimskuuiidiusingany
Wudatosesdunisdanms@nuluanissuit 21
YosIngnewmaliags Y1 AunsEuIuNTIvY
Bftanmsuuviidiusanlunsevil 2 dalug
Tuseduanitgn wadugvslunisWauiaussous
voaFoumsinnisiineluamsssit 21 wdsns
Wmugandneunmsiiniuetrdidedfynisata
flsvdiu 01 Vatidlosninerdumatiagaugiond
Taanflunsimuigiiovimsuuuiidwsingay
WudalashuumslunsdanisBouiluanissy
i 21 Fawanmsuimsiagligionsuimsuuuiidon
wveingrdunaiagsivgisnddanudubn



msusmisuuuiidsussuzesdnerdsinatindsiunssiignowiuias
wosassumisiamisiinuiturnossen 21

= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

iesesdunisdanisAnuluamssudl 21 dawasie
{Goulaunse Gerenndosiumsidovesding [7)
lafnwimuduiusseninaineensuimsiung
UIMITITINSUe§uienislsadeuenyy Juin
dfnrueaiiuiinsinwlszandnwazdans
we 2 wan1sdenud1 Ransanduseduegly
szeuann Beannunludesfe sinwenisfnsiuven
vinwzaywed nweinada vinwea1iedun vinve
auntsiaududiy dnvensusediunauaznis
Wiseda Tnsvinueduimssinnuduniusiunig
UM IN5U09E0 18NS [SUTHUDNTUNUIN
athailduddmadanisesiu 01 Wity

NENTHRUIANTTOULVBIATUDTYARINTNNNTT
Anwanranisldgiionsuinisuuuiidiudinves
Inendoimadaganugiordiganuiudaiiosessu
nadamsfnuiluamsyuil 21 wud maBoudiey
ANTIOULVDIATUALYARINTNNNIANYIIINNANTT
ldaflon1susmisuuuidiuiiuvesinerdemnaila
arngiortiganududa esesiumsdansiinw
Tuspassudl 21 Tn1sAne 2563 Rouuazwdens
Weuwn wudn

naduqvBlunimuaussouzve sEuumains
WungandnneumsimuiegredidedrAgnaadd
fisziu .01 Mildumseinendeldldiarudiy
wazAdumsdmihalalumsimuaussousvang
seafumsdamsdnwuilummsseil 21 Usznoudie
wnuudasunsilduinvesnidieiatieiiie
atfuayunisdanisfnwusunudesd 3 Wamw
ANEANAZLELYAMNIIINIANY uavaanrdDIiU
fnsms [8] léddeidesniswmundnanindiunis
Wovosng divdrinnuaiuiinsinyieenn 1
len1339alsUfuRniswuudidiusin wui asdn
uiwutinansUsEEiudnanIMnIsYIITonaINIg
Waungenneunsiauietnadifodiamn sadi
59U .01 WuLdenu

namsUssdunadugrdfifniufvaniudinu

=

PneamsidRiioNsuImMsLULIid T e Iendy

wedngsrugisridemuuin Wesesiumsinns
Anwiluanissudl 21 wudh dnsanasnusadle
Wensdanisendadny/Manvingss ludsvone
wazfumsUseme Inisszasminainsifiewaun
v uiLasuvaaieug vatilesananiufnu
Tenuddglredimssidumsudmsanufneiiin
nnmstdunugamanlubasmsldgiionisuins
wuuliduiiurasivendomadagiugistilganu
Huda desesunisianisneluanssuil 21
\unseulumstuedouriiliiAnnaiseanudnu
sddiaiilos Haaenadasiunisiduvesdsa [9)
#deEes sUbuumsiRguImsanIudnw
iiodwmarornudisalumsuimsanudinw i
AUNNUANENTINNINTENTIANE WU YAAINS
vasinerdeny 4wk dawAadiuiigientsd
auvnzausgluszdufnisroutazudanis
Afolunaaesld wardunaladiwanisusuidiu
nasmsilUldnuliszauaziuugansedvazuY
Uszifluprumnzauneuiluldnuiandiiun
HitlsmanadigiiolunsuftRnuese wuigiieils
SumsWanTuiivssTeniuavdsnaliseansam
Tumsvhaudtu nnmslessikenaioudeu
51897UMSUTZIHUAULEY (SAR) SEHINsnBuLasviay
msnaseltgiensufifaumsuimsanufinm
wuh Inendemadagsud famsufiRouiuiy
N 4 23 Waed Anudesay 71.88 Inerdums
o1iwgawas SvamsufiReudiutunnts 20 &
Ut Anduonas 55.81 Inednunsuasmalulal
uasTedn SnanisufiRonuduiy 12 e
Anluseway 36.36 Ineduasinyrey3sud fika
msUfiRemuiudy 20 dusd Anduiesas 35.09
anseagllain msldatiensufiRaunsuims
anuAnmdsealinsUiTRnuAT RS
mam‘sU‘smﬁumaﬁmqw‘éﬁﬁﬂﬁuﬁwmjuuaz
viasiuanramslationsudmsuvuiidusouees
Inendomatiagiugisiddanudiuda wesesiu
msdanisnuluamssed 21 wui S5 wuneda

C NP

A inmsseiunieriafnemeld 1

027

UnhAalZ2il1udde



99 7 atudl 1 wnsmu - Spuneu 2565

UnAd1uddy

msusmisuwuiidsussuesdnerdsinniingsivnssiidnowilu@n
WwoasassumsionisAnuilumassehn 21

Aldsuanmsdafanssauazionis Tuseduna
uaguRTIAnTne Lo uLAzYiiy
sfaitldurnnisdsznmn wsdudseivguiang
Tussdiuyd wasunnfinanausIdeanyuy
waziesiiu sildesaninainnisuswisuuudl
drusmasanuAnyiugueunasdey il
guy funesesiidusnlunmsigiidygviesiy
ﬁm’gmi’l,l,ammmﬁﬂ’émﬂgmfm'[,ﬁfd"amuauummx
afuanunsAiunsUI T ssedun ndvhliAn
Hasunguvudnusazasiaunadludeanufne
nde seandasiunuiAnvasduide [10] Idnais
a15dIAYYBINSHldIUIINTIYARINTITVINLAS
msWalomalifyransidansidausalunisinssy
sadulalunsufiRemmuasnssasuisveulu@es
A Suiluansenuanfshvesyaninsios mMfie
annseviiliyeannsdrandidiusanlunsiiamiie
uiluilgm wazrundiammenuidueguesynains
It ududihasdaseouiulud faanntsimmntd
wywimnauiimmUsisaunilazegimfuduste
anugalfunisuftiesnadusssy Wuilseusy
vosfBunaynouiinrgiirnuiteRanssuesdus
luesdng
ran1sUsEiuANanelIresuIms Azuas
UABINTNIINITANYT WAZAMENTIUNITUINIS
ensumaiingsug sl thdeu thdnw gunases
naviinmumuLayinsiu AfWemauimsuuuiidusay
sainendonadagstugionddanududaie
sosfumsdamsfnuilusnisswi 21 Teevaneglu
gfusnTian srilidesanuanisddunisuims
wuudidrusiurerivendumatiaginegistilgau
Judmilesesfunisdanisdnulummisseil 21
denadnegiioy ATRaoU dotufiny guuulay
visdy vilanudAnwildsunsendesueyiiuuy
atsludinanuangnssunsnsendifine melu
Usznauagseduuuni aenadesfuredniuay

ar

Aoz [11] 38509 sUnvumsuImsanufinwuuy

] o

=iy : ; v oW e w & 4
1EIUTI @ MIUAD AN FINAFIUNULATIUN

028|C NP

angrrinndaiunse fadneninls 1

nsAneUszoudnwany’ we 2 pufianelaves
fUIsan AN Aoy nssunsEnURnw fUunAses
Thieu waelinGeuiitivegUuuumsuivnsanufing
wuuildausiu dmsuanrudnudeind1tnau
wauiinsAnuUseanfnwanyd we 2 wui
Tngsdimufisweleaglusssuunniian

5.2 Talauauuy

Jairuakuzlunsihuamsideluld

1) maihgiiensuimsuuuiduiiuees
Iedumadagimgisidgamuiuda asesdu
msdamsinyiluansseit 21 T mssiduusuny
1A99N15 MILNTEUIUNTITedUfuRn1swuLd
danusan fedd (1) Msmausy (Planning) Usznause
Fananuerinem (Teamwork) wuuildausauvais
MAEIY wevUsEguAEnIIINIA LN AuAnTey
wazkaunsaLEu (2) MsufuRnisauLNy
(Acting) Usgnaume Aliunsuseyu@eujiinis
(Workshop) fduntsmaaadliiie luseud 1
(3) Msdanm uaznsnTIRaRUNaN1SUUR (Observing)
Usenause Myiaguiuunsdins waensnsiedeu
HansUfuRnuuiidsiy Avuaguuuunmsdans
AT UNEN1SUUR uasUseidiuna (4) n1sasyiou
nan13UJUR (Reflecting) a1nuanisntuauly
2950U7 1 Usvnausie Uiuugananaunu (Re-Planning)
YFuumaufjuinismuunu (Re-Acting) Usuusa
MSAUNF WaLN1INTINERUNANTIUJUR (Re-Observing)
waznsazvauran1sUfURMu (Rereflecting)

2) ummnthilvesnidedsUfiameiuy
fidsamfonnnadiuidiusin Tneditadeay
windleuiu AnuEsenIALEzSERNS UA AR
Fefunasfulunndunen Saussradmuenleuis
Fawauny sagulauasUfURuLNY IunT9E0U
SRenudssfiunauassuinreuludamng o Tu
stsuumAietaieatuayumsinnisfnula
Hulvegradiuszansnm

3) wan1sAnduuinisuuulidauginees
Inndowmetingsugisrdgarududaiesesiy



msusmisuuuiidsussuzesdnerdsinatindsiunssiignowiuias
wosassumisiamisiinuiturnossen 21

= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

msfamsfnwluamssui 21 luafsdiBunaiaun
anAnwidsgnganududa fadunisuimsi
muafumMsunsanuAnyUnd deiliiduns
Wannaadnsaszuy Fedufuivisanudnumiug
annsnUszgnAlumsiananuAnuiuBy 9 mu
aumien garfuvieuiunvesaniudnyiiiuds
AugiumsuImsaouAneauungle

foauouusitensviifoasuioly

1) msfnwauImIsLuUla1uTINYes
Inrdoimaiiagsmegisriiganufudafiosessy
msdamsfnelummsseil 21 Tudssdunsiann
uezeuamy Taamsifinsseumsidodagiinis
wuuddIuY

2) arsAnwideeaguiuunisuinig
gorudny dinnuAnnITIMINTEITIRnYIg
anududmiesesfumstamsfinulusnisswil 21
diothuuuamslunisduiadeuaniufinundin
AinauANENITUNINITETANY

LNEITD19D9

[1] grsransvd (n.a. 2561-2680). (Fuduilaiudi
13 pamn 2561). 519AMYLUNY. LaL 135
pawi 82 n. 1-71.

2] driinauanznTTuNTTMLINSIATYEIILAE
FAUULaYIF. (2559). wHUNRULATEERILAY
Fpuuvannd atudl 12 (we. 2560-2564).
ngmmRUAT: drinueniguuss.

[3] drdhnupngnssumsiTouvien. (2559). uleue
wazemsMansMyITuuviend atuf 9 (n.f. 2560-
2564). nFamnauAT: d1ina.

[4] 3y Ingassa. (2556). JULUUMIUIMISUUY
fidusmvesuImsaning s lulseSoudsia
AIuElAn (Wy) TIMIAUATAIIIA. INUwuS
USyayumnUaudin inine desviguasaisse,
UATAITIA.

[5] viues Quiiafiun. (2551). wwrRansUSTMISLUY
fdrusiulunisdanisAnuwrvesguau.
NFANHUVIUAT: PHIBINTHUNTINGIE.

[6] wzay Funan. (2557). MawmungUkUUNITUINS
Ingrduansnntrniiomdsuninumieuing
aounseUIRnw. InetinusUSaeered e
UMTINIFYIIIAL AHANYS, FININTYS.

[7] AT syadis. (2555). ANUFUAUETENIYINYY
N5UIMIAUMTUIMTINNTVOIES UM
Tsadeweney dfadninnuaniiuiinisine
UszaufnwaziBamst lwn 2. Ieninwusagmans
umnUdie @19INITUINSNITANY W Inende
T TIMUATUNS, ALTINT .

[8] fms s inwdad. (2551). nMsimuIdnanIn
AUMTINEUDIRNG dediinauasiuiinisin
wowe 1 TnemATe@uiiinsuuulidius.
njvmEVNUAT: SrnaAdeuaiannfinm
AnnuauIsNIsANINIANY.

[9] dniSa19Adne audR annesg uavetim nuazen.
(2554). gUnuuMsHR§UINsanuAnELie
dwwasionrrudnialunisuinisaniudnm
dafmd1tineIuANENITUNITNITRITIANY.
1SASHILAOLUABINTE AT, 21(3), 66T-6T9.

[10] §uRte \BeveUsvand. (2551). a15ed1Agy
YBINMILAILTINVBIYAGING. NFANNUNTUAT:
AR50y W,

[11] dofnf ygytde dudien dewduni uas
Yo Buaul@. (2556). JUMUUNISUIMNS
anuAnwwuulidiusiy dmdvaniufine
Hafadtnauniuiinsdnuysyaufinu
aNUS WA 2. MINTTBUALHL UMy
TgnYITug, 8(2), 44-50.

C NP

A inmsseiunieriafnemeld 1

029

UnhAalZ2il1udde



D9 7 atudl 1 wnsAu - Spuneu 2565

UunAadZ2l1udqyg

LL‘U‘Uﬁ'l'lﬂ‘ax‘iWNﬂmﬁlﬂ’]ﬁﬂﬂlﬁlﬁi“’ﬂﬂﬂﬂﬂﬂﬂ

AU 2 mmmﬂgnsmmnuuaunu

Mathematical Model for Identification of an Interacting
Two-tank Level Control System

W33g Madl' fvs wedfnfinu? warduvinua Asasund’

Pornrat Thongmee® Pattara Pongkittikhun? and Nankamon Sornnarin?

13 granivnaluladlyi Ierdumedaunseisssusm Sminunsasassusy 80000
Electrical Technology Department, Nakhon Si Thammaraj Technical College, Nakhon Si Thammaraj 80000

i

Corresponding Author: E-mail: th.pornrat@vecmail.org
Received: 2 Jun. 2022; Revised: 13 Jun. 2022; Accepted: 13 Jun. 2022

e

af 1
Unaae
el mgUszasd 1) Wefumuuuinomndamanivasssuumunisydy 2 SmigATe sty

'
=4

waei 2) Lwa?m'mNamauauaawaammwmuuulﬂ‘amﬂﬁﬂmﬂmmu 2 el iASendetunasiiu 290013
ﬁﬁaaaﬁwiﬂmﬂ‘aw Matlab Simulink uazn1svaaes Fnmsdiiiunside Wunmsisodmeses iiunsuns
4 5 dumeu Ustnouae mssenuuunsaaes nstunlasEdeuuuaes mslswnasmsiiives
VBUUUTIA0 MIUTTILANUGNABIVBIUUTIABMATNMTATULALATINEBULUUTIAB MIAUMLULTIEDY
mepdaeansldisnsassauns@seyius nsulasavaiesuavfivadinvosudenlaozunsy Tunism
flrdudheTounssyu daummniinesing q sassuumildanmsinnsinanavauasiliainmsnaaes
KM I WU wuuSaeendamaniils Weuldedluglvesilsidudelauvasszuududuans
(Second Order System) uwﬁ(ﬂ@Uﬂt@&ﬁaat‘gt‘g’lOJ‘Z!‘IJ‘UiJlﬂL=UUoiJLﬁJf91 (Open Loop Step Response) Wuwiin
wiiaaiiu (Over Damped Response) Sas1venavesnszuIunswhunils nanausuesdedayaatuthila
wuugUda Aldannnisdiassehelusunsy Matlab Simulink wuin dleusuduaasuusduduiutiled
0-30% ranauauastuanmzasTaviiy 30% Woaihdamizasiawintu 20 wil weskaiildanmsvnaes
wuih Hanguausdluanizasiaviniy 32% dianunaaedeu -6.67% nadnganyawiainiy 18 il
flanunaianiau 10% nanauauesEastedalndifesty funldilinansvausdufimmadoiy
feiu Sruselduuuiaemmpdamaniildannside Wdumuuessyuy Weusslemiluniseanuuy
MsmuANLaETERaRaUAuRsTasAntuluaw AN Y tugaranasiiadietu annsotilididude
miBeunsaouluseinszuuaruguladndy
AEFIARY: LUUTADIVIANAFIERNS NITATUALTEIU AIWNUTEUY



wUhiaoInuARINAANSI0IS:UUAIUALS:AU 2 URDURSITEIAuLaiu unAadl1uUd3 Y

= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

Abstract

The objectives of this research were: 1) to find a mathematical model of the interactive two-tank

level control system and 2) to study the step response of the interactive two-tank level control

based on simulations with Matlab Simulink and experiments. The method of conducting research is

an experimental research of 5 steps, i.e. experimental design, determining model structure, parameter

estimation model validation, assessment model conclusion and verification. Defining for a mathematical

model was used to create differential equations while laplace transform and block diagram algebra

were used to find the transfer function of system. The parameters of system can be obtained by

analyzing the response obtained from the experiment.

The resulting mathematical model is written in the form of a second order system transfer function.

The open loop response is over damped response. The process gain is one. The step response form

Matlab Simulink program when the variable input signal was tuned to a stepped signal at 0-30 %. The

steady state response was 30 % with the steady state time of 20 minutes. The results from the

experiment showed that the steady state response was 32 % with an error of -6.67 %. The steady

state time was 18 minutes with an error of 10 %. Both responses were considered as a similar value

which tended to go in the same direction. Therefore, the mathematical models obtained from the

research can be systematically identified for a representative of the system for designing controls

and predicting responses that will occur in the future. The experimental set can be used as teaching

materials for the control system.

Keywords: Mathematical Model, Level Control, System Identification
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Abstract

This research aimed to: 1) design and develop the digital instructional media for Chemistry for
Engineers and 2) evaluate the quality of the digital instructional media for Chemistry for Engineers,
The research procedure composed of: 1) design and development of the digital instructional package.
The instructional package was evaluated for the quality by 5 experts with high quality level. 2) The
quality of the digital instructional package for Chemistry for Engineers was evaluated by 30 instructors
and educational staffs. The research results showed that the quality on the design of the digital
instructional package in Chemistry for Engineers was overall at high level. The quality of the contents
was also at hich level,

Keywords: Development of Digital Instructional Media, Chemistry for Engineers
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Abstract

The research aims to: 1) desien a model for intellicence occupational standard and professional
qualification management in Thailand and 2) assess the model for intelligence occupational standard
and professional qualification management in Thailand. The sample group consisted of 5 experts in
Information and technology, 5 experts in occupational standard and professional, 5 entrepreneurs,
and 5 academic people with the total of 20 persons. The research tool was questicnnaires to evaluate
the appropriateness of the developed maodel for Intelligence occupational standard and professional
gualification management in Thailand. The model comprises six main components, namely the
appropriateness on core-components, data defining, data extraction, data warehouse, instruction set
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for analysis, and decision making report. The data were analyzed by mean and standard deviation.

The overall evaluation results for the designed model for Intelligence occupational standard and

professional gualification management in Thailand showed high appropriateness and can be appropriately

applied in real-life situation.

Keywords: Model Development, Intelligence Occupational Standard and Professional Qualification,

Thailand
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dauynma (Personnel Data) 1wy fayaiifuims
Guiinlidmsulunisvinnuesmues yudisdoya
dugatvosndedonn Tayauariumsgnihundnaden
egluguuuuiinienssyhnudiinsis (Analytical
Data) M3ideusomudiniusud fmvunsieazden
suiigfAvnsdnanslé adedeyaashugrudoyadmiu
mMsleszissgamdsnusng 4 Wy msUseanang
@leseiiuvesulatnialonau (Online Analytical
Processing: OLAP) fl’l‘iﬁ”lmﬁ@ﬂ“ﬁm&a (Data Mining)
wavszuuanTamADY 4 Wi

) gpFdsriitonsiarest avlszneuluse
ﬂ]ﬁﬂ"|aaqﬂwaw«qmma\mwmmﬂmsuﬁuﬂiwmu
funnarvainuaisiulugldazidenyadideny
auiidesnsanld 1o

a.1) gaddsnulunsiarseny s
famsdnauessnuanmsasuauiililléfing
aemsailiiau (Ad Hoc Query) steuiiviaue
ez fusamsdidunuaudasdinisduiua
gy nsiaueneminavaglusUuuuaina
weviliAnm i laldheruuaruada (Dashboard)
Adaansadrdsnumiiivledidaily

4.2) madszananaldaiinngikuuaaulal
violauay Wuynddsaiidelifldaninge
fayainanadsious mlnseideyafifatues
suumaiiesyidayananeiid (Multidimensionality)
it liinseildvaaiiudoyaluiBednluld
s 9 unsasuemmdilslugamumsalldinniy
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4.3) msviuniiasdeya (Data Mining)
& o ar i P~ 2 o ow
Wugaidsnunldlunisimsizvdeyaiiedum
rudiuslussyridoyanlireiinsAunuinioy
w3pAIANISAINUIINDUY N1sbarunudaluineu
fouervvzaemnulauioulunsutsdunanis
Aesviidnaueannisiuniesdoys gy
N1TIATIENALINDIAUTELANLNTTINDNTNUAL AR
FTnvesgnaluldazngy MIRIANTTNGANTIY
Useiluaussausvasyaansiienanemlgnisnsevi
Alaid 1w anufnarnnisUsedvaussouy [9]

4.4) MTIATIPATBYEVANENA #1115
- & e e &
Apzriveyalugduuuvaedinle

4.5) msngnsaliueiasileridielunis
nagevauyRgy Tindnnsmeadameans A
19U MITEBAANTITAL N13¥1 What-If Analysis {ugiu

4.6) NISVIANNAUNUSLAS D il o 1
wianuduiusvesdeyaiiivedluadsoya wu
AFIATIRAIIEDY (Risk Analysis) Ttlun1ansas
Foyailifimuduiudiusaniu daguuuvuasioya
P o = ) Yo W
Mwdeagluguvesrussens wWelianusadiduauy
Tayannesnsla

5) seeiuglinu Siutuneuganeiuans
Tudwarensveadld wandiiiiudeys swweu
= T Y el 8 s s
mMylATevesszaugliviuegluesdns lasld

= & L= [

= - a = ey =
\wiedlegsfasanustiaiiemsdindulaliisyvisnn

= ef [ y w o W oma W
g4 Usgnauniy bATRUINVITRUINST U BYA

=l

I MImtIiAeeuIAIgNAIUL 1INTT

-

Ly

mihiitoudeyaidily fldwmariflutasnamis
awvhauiy 1 ueAma Wi (Account) Wity gl
ooulatnsnuueaduiinasinuiiisnsasdy
T 7 B erdlngildrnmsinuuy
svuvseylatinsuusasuilinesddnvasduneiad
oetinnT1s dmfunindieond g do divin
wiiiregguamsviuvomineiluesdng dnwae
msvhem Wy nMsnseseuinuteysiduliagiy
Tl 9 vwmavinlugndndslinela AeensI39Id
doyainunsaeu sudwdiluteRenamnvesdeys
dlidvasndniiondarliviuiios 1 weaa ueivy
farsananueninitamaudmineuiideins
aonn (YAFMaU (Answer Set) BuALaN 4 kavAan
lfumduasiendiannsandsundads deo19
Lilgsanudsiieeanfls [10]

A - &t L o -l 24 - = 3
M13199 1 Naﬂ']'iﬂ‘i%bﬁlhﬂ'ﬁ‘ﬂ{m‘tﬂE‘ULL‘U‘I_Jﬂ’Tﬁﬁﬂ"ﬁi%J']@ﬁ;ﬁa']'LlE]‘W%WLLﬁ:ﬁf-}m’gﬁ‘d?ﬂ?ﬂwaﬁ]@ﬁﬁﬁlﬁiﬂ‘izLWﬁIVIEJ fiatl

swnsUszidiu X S.D. STAUAMUNUNZEN
1. AVIUMANZALTD999AUTENOUNEN 3.49 63 Yrunan
2. miftmuadeys 3.50 64 Uunand
3. \dasilon1sfnuen 3.05 22 Uunans
4. adavaye 3.57 53 2N
5. gendadlanTiiagiz 3.59 58 uIn
6. NMIuLazdnaula 4.40 50 170
Atalnsy 3.60 50 1N

NI 1 GTmgnu MR ULy
A1FIANITUINTTINTNUATANRRNINEIaT L]y
Ussindlnelianuvnzauluszaugs Anadewiiu
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5. dyUna afuTeHaLAsTaLEUBLLY
5.1 g5unauaranusuna
HaN13UsiLFULUUNTIANSURTE IR TN
wazAanARTInsaadezlulsumalnelnedideaney
guwaluladansauna $1uu 5 Au Munsdanis
AU BMALARANYTN Tu 5 AuEUsenauns
MU 5 AU LAYTINIYING 91U 5 AU WU AT
vaeguuuuiimumnzavegluseduinn Aedewhiy
3.60 drudssvuiasyiusiiiu 50 aenades
furmAdeatessana [11] Sas nsouuuAnmsanuy
IN1ININeINIBIANIAIBgIAIdaTeylugn Uy
gaufnwinuin msdamsgsiadeniuzdsnausie
aarUsenauman 5 asdusznau leun msivundaya
i3nsdiomsfauen adelioya yaddadiiomsiame
FenuNdndule #anide wui Ianumangay
aglusysiunn ansaiuauumMINENTTUUEINa
daa3uzla uaraanndasiiuntsiinwivaangds [12]
iF0a gshadandezduanuvimeluntswaunld
Tuaeing msvinuesddsznaundnusznaunie
palays maedayanTiAsIegsnanIsimilos
JeyansdanisnszuiunInisgsnaLaziaiesile
ldluvsznanaddinnzinisdnduauandy
nmslinsideyauaynieuiievinausdoya
fdudeumnziumawieiy mavadulaluidsgsie
wazauidevenendouazamm [13) Bos nMswan
szuussiadanivsfieatiuayumsdnduladuims
lumsAingerdiwetsmnavestindnwsvine e
wiAluladsuena Karasm e ULUUTesTUY
fiimntuasUseneuiae 3euman fio 1dunewion
foualudmivsznaudiedayaindnundngns
nedou inasinsdndule 2) dunsunssuiuntg
YDIIYUUFIN8RTEY Usenaume 2.1) n1sdnm3ey
Payadmiunmnideyangadieyalaenssuiums
ETL (Extract Transform Load) 2.2) asnuwuu
Aadaya (Data Warehouse Design) Ingldasadaya
WU Star Schema 2.3) msdavihdayalnoglugiuuy
Tayavaieiid (Cube) 2.4) msvnaueswnuly

3 dnwauzAe (1) JUuUUTIwNU (Reporting Tools)
(2) 51897UN15AT12A (Analysis Tools) wag
(3) T1uteyauwiliy (Forecasting Tools)
3) masadulalunisdanisniweinsiioativayy

e

mMsnMge1dnegainavesinAnwlunsaysyeiv
mIuivInngUsUUTesTEUUTTR RN TUsHy
AumganvassULuuluniuaINEnsInand
lasammsiudsgivanumninzauagluseduuin
LAENISANWIUNAIINYBIGITIN [14] 1309
nsdanisgsRadeadezifionisuseiunmnin
antugaudng) aeUsznaumie 1) MInaEugsia
daaluy 2) masudunusneginadeaies wuniu
2.1) nMsfmuaunaIdaya 2.2 ) NIBRNLUULAY
aiawuudans 2.3) madudieyadngasetoya
2.4) nsiawloudeya ey 2.5) MIIATIYRLGY
a¥1951897u eedUsynautnunaziduieddy
pdndswasanitiugaudne loifundnuseiu
wazadamusiulaliiudiidulddudeimanss
LagN19gend HaFan1sdne dannugpnuaiuse
fivnuzuazauandifesUszasdnumanansimug
wazdnuatands nisigilideyaasaumaves
syuudsgiugaunm danugnaesgegadnluiesd
wialulagansauwadnuigiedams fie g3nadaniey
AIENENNITIITNTUTUUTIAMAW PDCALBEVAN
mMsdnnns POCCC Tuvnugiinisfinwuesede [15]
lAnwSes mslanzideyafioadaasussa
wansaianslduinsadealnivesdriinvaays
WINeNdnensAIans wulinsiueriesien
Yayavesmsliuinsans 9 uazdaviusamtUngsia
videunuasa AinsusulgadeyauuuiaGualng
ienTavapusrdninmuagauiaviilunis
uinis duimsarunsaldlunisiimuaiiania
m3sindula wazatuayunsUIMsIANIIUAUAN 9
Fawnani¥agshailidudrudrFyflagiliii
nsImvasteyamenisuannaluguLuuTuadied
(Visualization) lmgldnisunausluguuuunin
Fa wdeunugiivns 9 WelsfuImsannse
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dhfadoyaifinisusulseetnaanian awnsasuf  [5] Artaphon Chansamut. (2022). [onlinel. An
wazdldeyaldielunadunndlivssdninwan
gldusmsanunsansiuiisdeyanisiidueu wuili
mslduimsluusias Suiiinmsdwerdayanaaniia
HIUNINITUARAIHARIBA MU LKL 9inlHg
yiuasie fianinaledety
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- A A 4 o 2oy a =
au 9 iefasimvisthsuwuullrivssavsnmw

LBNE591994

[1] Artaphon Chansamut and Pallop Piriyasurawong.

—_—

—_—

—

(2014). [online]. Conceptual Framework of
Supply Chain Management-information System
for Curriculum Management Based on Thailand
Qualifications Framework for Higher Education.
[Retrieved April 18, 2021]. from http://airccse.
org/journal/mvsc/papers/5414ijmvsc03.pdf.
dINNUENITRILLATYEN IAE FIAUWAITIR,
(2564). (579) WAL LATHERALAEE ULV
atudt 13. Budusioudl 14 WeuA1AYN 2564].
210 https://www.nesdc.go.th/download/
document/Yearend/2021/plan13.pdf.
gaRsat wans¥an uazdtnn Auurlan. (2560).
NITRAUINIATTIUBITWLAL AN TVITN
ey uasiuRasinn s,
saideuazialaveainsal Tuwszusy
s1gUug, 12(1), 15-25.

annUuaanARvAn. (2561). [eeulat]. mudAny
UDITYUURRLIAT NN, Budusiotuii 1 Sunew 2563,
910 https//www.tpgi.go.th/qualification.php.

058|C NP

angrrinndaiunse fadneninls 1

Information System Operation Model for
Curriculum Management in Supply Chain for
National Skills Standards in Thailand. [Retrieved
May 12, 2022]. from https://ojs.excelingtech.
co.uk/index.php/IJSCM/article/view/5941.
[6] Artaphon Chansamut. (2022). [online]. An
Information System Model for Curriculum
Management According to Career Standards in
Supply Chain for Thailand Professional
Qualification Institute. [Retrieved May 12, 2022].
from https://ojs.excelingtech.co.uk/index.php/
[JSCM/article/view/5940.
[7] Artaphon Chansamut. (2021). [online]. An
Information System Model for Educational
Management in Supply Chain According to
Career standards on Thailand Qualifications
Framework for Vacational Education. [Retrieved
May 12, 2022]. from http://ojs.excelingtech.
co.uk/index.php/lISCM/article/view/5882.
[8] Uszaes nssaugn. (2528). alRton1sidenns
woFngsuenans @FuUiuuswaly). ngammsuns:
Audviisde av.aad.
[9] Femsn Bundumien. (2556). Business Intelligence
AUNSUIMIT WY Lagn1sinaula. 115813
UIMTEIRA amnInendesssuaans, 36(137), 1-5.
[10] An@Asne daeisau. (2553). [eaulal]. il
MsAnRaSQL 2008, BuudioTuit 1 $uanem 2563].
A1nhttp://www.ki.in.th/course/iis/project.

[11] B550Wa Junsanm. (2559). NTBULIIAANTT
INUNUTINIMINEINTRIANIBgINIdaS By
Tugadugaudnw. MsasIvnsdsnumans,
5(2), 34-43.

[12] wigyds Wi, (2557). gsiadanseiu
AnumanuauInielunsimullaly
p3Ans. MIarslqanidan, 5(2), 236-245.



msWausUuwwumsionsunsuodwuazAtuaidggw
$3asu:tuds:inslne

(13]

[15]

Wondy w1ty wazamu IFaEassa. (2560).
mMsWaLnsEuUgshadiaierfieatiuayunis
andulaguims lun1sinder@netnsaina
vostnfinwuming1demaluladssusna.
158133 INTTUNITNGTIRENTUNNEUYT,
6(1), 184-198.

a153001 Asaednd. (2560). nsdanisgshe
Sadvuonsusziuninmantugaudnm.
1M5E15NseTuasmatiafine, 7(14), 51-58.
afum s dwil. (2563). [eaulail.
nsiszvideyaiiieadns Dashboard
wansaiAnsuImsnaSealnivesdninveays
U REINEATAERT. N1IUTYYRIVING
seRUTIR PULINET adsdi 10: Library
Transformation in a Disrupted World
a dninveayn uninendeiinBa Juil 8-9
unaey 2563, [Fududetudl 1 funau 2563)
1707 http://pulinet2020.tsu.ac.th/
Documentation/Proceeding/Oral/IT/09.pdf.

= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

UnhAalZ2il1udde

C NP 059

A inmsseiunieriafnemeld 1



D9 7 atudl 1 unsau - Sguney 2565

UunAadZ2l1udqyg

AN KA IWNAINAINUUIDINBIINIFT
Production of Furniture Foam Beads from Waterproof
Latex-coating Fabrics

aesly uiten! Ui maeundmi? dnen vinden® yees anla® Inda Buwie® uastenmatl semden®

Saifon Kaewsom! Prachya Kanchanarat® Sattaya Hattiya® Nuchjaree Suksai® Kosol Innul® and Akkasas Rodnuem?

5 ununivunaluladionuasneduwes Inenduwvalinasiugionl dmingsrugisnd 84000

Department of Rubber Technology and Polymer, Suratthani Technical College, Surat Thani, 84000
6 wnumirandyduius Inendumatiaings Jmiaivas 93000
Departmient of General Relations, Phatthalung Technical College, Phatthalung 93000
Corresponding Author: E-mail: Sattaya. ht@gmail.com
Received: 10 Feb. 2022; Revised: 6 Jun. 2022; 6 Jun. 2022

2

o
UNanea
MsAnwanTRve s futinaInnsedeudisinarmisdmiuinundameitinesuialvunay
Tueness5ud wuh maedsuiidetienddaenss tesiadilddnimswedeulagldarsdiedusens
silnvestinaradvendulodlifinadanisindauinens uﬁﬁuagﬁ'urﬂnmLﬁwuﬁmguﬁmﬁw RNMSAN
R aenidinatumyinduituthanesnn uufhsdedumszmmiuseqdunidd Wos wuadfis num
famsenans numudou Larnulawealdd uazanmsAnuihinatuiedeuishenensfiudsUSine
wAaEELANSUBIA WU USinamnadumiuem i 10 ndu Lﬂuﬂ%anmﬁmmsauﬁqm TneUSinauwaadam
FSUBIUARLA AT LEuuRBNS R wareLEssaluMsERIuInRTanaRLERY uae iR LMl
son1agafutilée wardlesiduimadsunlasiiaiioandy 5% vesndtu wansidiatuiiadeu
Fwtheensiirmmusenisdouaniiossnanmundeneylussiuiivensuld
fdndiny: frfurhaanenan maeBeufivineensns,

Abstract

A study investicated the properties of waterproof fabrics from latex coating for furniture production,
foam pellets and natural rubber foam. It was found that directly coating the fabric with latex compound
resulted in better form and smoother textile than the coating using latex coagulant. The type of fabric
and the type of fabric fiber did not affect the latex coating but depended on the tightness of the fabric
yarn. In this study, linen textile was chosen because it can better resist against microorganisms, fungi,
bacteria, resistant to washing, heat and sunlight resistant than other fabrics. From the study on linen
coated with latex modified with calcium carbonate content, it was found that the calcium carbonate
at 10 g was the most suitable amount. With an increase in the amount of the calcium carbonate, the
tensile strength and the ability to stretch until broken will decrease accordingly. Moreover, it showed

the property of good resistance to water absorption with the change percentage less than 5%.
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This indicates that linen fabric with latex coating is resistant to environmental deterioration at an

acceptable level.

Keywords: Waterproof Fabric from Latex Coating, Fabric Coating with Latex

1. umi
nslinansauiiadosmislutlaqiuiuidon
fuptaunsvansuazUsuanfeguzassdld Al
wAn S niiivesmiadewhlisaeos
nanfunuaneaiu duiunsimdununldazdos
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walulaBasamdafoniifiauanimiommaneniw
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fisangnitan {idenlinlafienfigindunduey
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Aunugaamnssuduediann AFduminieni
fuanmedslunaneussinanliannsadseaniuls
mslinansusiiinanwedlfanaslsd (PVC)
wdn Sl 2] 16 wfaiendfianugouys
il usuius oy f indounsen e
wazdnszhiiovasans nsziluiunie nsudild
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fmualy (m31eit 1) ddhesulunsugnanadniag

= ¥ - a - 5
M13790 1 Qﬂeﬁﬂ ah ﬂW751Nauﬁ13¥ﬂu€1%§utﬂﬁau&’l

Pvdnlen (n5u)

i gnsi 1 gnil 2 gnan 3
60 % Concentrated latex 167 167 167
10 % Potassium Hydroxide solution (KOH) 75 7.5 75
50 % Sulphur dispersion (S) 2:5 25 2.5

50 % ZDEC dispersion

50 % Wingstays L dispersion

50 % Zine oxide dispersion (ZnO)

50 9% Calcium carbonate dispersion (CaCO5)
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Abstract

This study proposes the research conceptual and information system for developing decision

supporting system for a large -scale agricultural land plot of rice farmers in the upper northern region.

The data from the large scale agricultural land plot of rice farmers in the upper northern region were

used to form database and information system to design the model that can effectively employ to

improve the potential of research in this field. The displayed data include market price, agricultural

products, total cost of rice production, harvesting cost, production factors, plantation technique,

land utilization, etc.. The system can provide the information that supports decision making for

cultivation, marketing, particularly for current rice plantation technology. The instruments for the

systemn development include relational database program, web server for database management,

and picture editing program. The system development is based on System Develop Life Cycle (SDLC)

using Visual Basic programming language and Microsoft SQL Server 2017 as a database management

system. The satisfaction assessment was conducted through questionnaires completed by 13 experts in

a large scale agricultural land plot for rice farming, 11 experts in computer system, and 3 general people

interested in the large scale agricultural land plot for rice farming through blackbox testing.

The results revealed that all 27 system users reported high satisfaction indicating that the developed

IT system is able to work efficiently and can be used in an authentic situation.

Keywords: a Large Scale Agricultural Land Plot of Rice Farming, Decision Supporting System
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Abstract

The purposes of this research were to: 1) study the readiness of online learning and instruction

during Virus Corona 2019 pandemic for bachelor degree students of Technology (B.Tech) of Chonburi

Vocational College, Chonburi Province, 2) find the satisfaction of teachers towards online learning

and instruction during Virus Corona 2019 pandemic, 3) find the satisfaction of students towards online

learning and instruction during Virus Corona 2019 pandemic, 4) compare the opinions of the teachers

towards online learning and instruction during Virus Corona 2019 pandemic, and 5) compare the

satisfaction of the students towards online learning and instruction during Virus Corona 2019 pandemic

based on different majors. Data were collected through questionnaires and analyzed by percentage, mean,

Standard Deviation, t-test and ANOVA.

The results of the research revealed that: 1) the readiness of the online learning and instruction

during Virus Corona 2019 pandemic was at high level. 2) The satisfaction of the teachers towards the

online learning and instruction during Virus Corona 2019 pandemic was also at high level. 3) The students

reported high satisfaction towards the online learning and instruction during Virus Corona 2019

pandemic. 4) Teachers from different departments with teaching experiences reported statistically

different levels towards the online learning and instruction during Virus Corona 2019 pandemic at 0.05.

5) The comparison of students’ satisfaction towards the online learning and instruction during Virus

Corona 2019 pandemic based on different majors showed no significant difference.

Keywords: Online Learning and Instruction, Virus Corona 2019 Pandemic
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Abstract
The objectives of this research were to: 1) canstruct a competency-based curriculum instructional
package for Non-destructive Welding Testing Course (30103-2103), 2) study the efficiency of the
competency-based curriculum instructional package for Non-destructive Welding Testing Course

(30103-2103), 3) compare the learning achievement of students through of the competency-based

curriculum instructional package for Non-destructive Welding Testing Course (30103-2103), and 4) study

the students' satisfaction towards the competency-based curriculum instructional package for
Non-destructive Welding Testing Course (30103-2103). The population used in this study included
the second year diploma students in Metallurgical Engineering Department, Surat Thani Technical
College who enrolled in the subject of Non-destructive Welding Testing Course (30103-2103) in the
second semester of the academic year 2021. The sample group consisted of 14 students of that major

derived by cluster random sampling technigue. The research instruments included the instructional

package for Non-destructive Welding Testing Course (30103-2103) containing 5 learning units, pre

and posttest of each unit and students’ satisfaction assessment.

The results showed that the efficiency of the competency-based curriculum instructional package
for Non-destructive Welding Testing Course (30103-2103) was 82.74/82.32. The students' post-test
scores were signific antly higher than those of the pretest scores at the .01 level. Moreover, the students

reported high level of satisfaction towards the RBL learning model.

Keywords: Development of Instructional Package, Competency-based Curriculum, Non-destructive

Welding Testing Course
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Abstract
This objectives of this research were to: 1) develop a water tunnel generator and 2) study the efficiency
of the water tunnel generator. The research tools for collecting data included guestionnaires
and data recording forms analyzed by means and standard deviations.
The results showed that water tunnel generator can produce electricity from water power such
as waterfalls, canals, etc. to drive the worm spiral propellers and six-finned propellers connected
to the axis directly to the generator producing 30 watts of power at the voltage of 15-20 volts based
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on the speed of the water. This can be done by forcing water to flow into a tunnel made of 304

stainless steel with the length of 0.85 meters. The turbine blades that generate electricity are

worm-shaped impellers with the diameter of 0.2 meters, 0.4 meters long and a six-finned propeller

with the diameter of 0.2 meters. The results of test of water tunnel generator in natural water sources

at the flow speeds of 1.2-1.5 m/s found that when the speed of the water flow increased, the velocity

and the power of the water turbine blades producing electricity also increased. At the speed of water

flow of 1.55 meters per second, the water turbine blades generating electricity has a rotation speed

of 70 rpm with 58.49 watts of water acting on the impeller producing 30 watts of power, which is

51.29% of the efficiency of the turbine blade.

Keywords: Electrical Energy, Turbine, Electric Generator
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Abstract

The objectives of this research were to:

1) build an intelligently controlled (IoT) incinerator for

COVID-19 infected waste; 2) test the efficiency of an incinerator for COVID-19 infected with an intelligently
controlled (loT), and 3) study the results of using the intelligent control system (loT) prototype. The

sample group in this research included 10 staffs of the Solid Waste Management Committee working

in Nakhon Si Thammarat Municipality, Nakhon Si Thammarat Province derived by purposive sampling

technique. The research tools used to collect data were gquestionnaires and experimental models.

The data were analyzed by frequency, percentage, mean and standard deviation.

The results of the research can be summarized as follows: 1) the results of the construction of

an incinerator for COVID-19 infected waste controlled by an intelligent system (IoT) had the highest

quality in selecting materials for innovation. 2) The efficiency of an incinerator set for Covid-19 infected

waste, controlled by an intelligent system (IoT), has a maximum combustion efficiency of 99.90%

and the maximum waste burning rate of 182 kg per hour with an intelligent control system (loT) that

can control the operation of the gas valve. And 3) the percentage of use of the intelligent control system

(IoT) that the prototype can actually control the opening of the gas valve.

Keywords: Covid-19 Infected Waste, Intelligent Control System, Statistics in Data Analysis

1. unin
Asundssuavaslsainiel¥alalsun 2019
(COVID-19) “wthmnaule” Falugunsaitlasiu
m‘sﬁm%ﬁénﬁmlu%’mﬁﬁmsuwéﬁzmwmﬁa
Ta¥alalsun 2019 wesUszwwuiivsunnasléi
Wingstusnnegil 1.56 Sndudetu (1] Fohlide
agsmihnnaundieddaliuensindemseiidolsa
gl [2] AMureryueudwalimtnauiuaueey
wavUssmaulndiAsadiannudesdenisinde
COVID-19 Lmzijagﬂﬁﬂﬂﬁﬁmﬁw"?%iﬂﬁgﬂﬁaa
ﬁamiﬁms{fﬂﬂﬁﬁmmwammimﬁmﬁ’umiﬁﬁm
uama%mumaﬂaawma‘limwsns a1uaoly [3
mmnaam%wswmwﬂmwas’{,uamnsﬂﬂmm
drnslosiudminuasaiossusenudagm Selud
nsidnusryaresiifufividedunssanguy
aghslnaaingesiusiy sevyanesiiduivnie
FuaneanyuruvesesinsUnasasdiuvioaiu 99
UszanudalaiinisAauenuszRensasunsiuann
vy [4] uaznsuimsdanstuessfndeluiiug
2aANITUSMTEIURIUALASAI s TS0 laiTinTg

frdmerfndadoniawiluaie Wosmnnie
vuryuvuiivTialifismavziinisdouusuyige
Snwtiosnniioannaudszinadunisdouusaties
Liflevlvadrsedlasanizgunsaiiimnilusuim
mﬂmmmmwac»mﬂﬁ'l'zawawmwalmmﬂma
winsfiuuazinaisuds faduisiligndesanu
nanguIAvIa 91nn15dI N IlsaNe el
WNKIVAINAAIBIUIA WaTianTwAkazd1galag
wisnaezdadeluigiuidanmilifiesiosns
22.09 uaznuIinstiaieiosay 77.91 [5]

yndmdaina1y idedshnmeiaganiin
dmsurssindelain 19 Gouselusunsuriiy
msvuds feszuumuausaaiey (oT) Wetily
dnsudladgmwinasvesindelignds samdsls
weluladnisiinuesAndadusuuiianunsold
Usglond uazadaanmnndeudidreyuruaiusi
laluauran

C NP

A inmsseiunieriafnemeld 1

109



99 7 atudl 1 wnsmu - Spuneu 2565

UnAd1uddy

mswaungaimundnsuse:znndelnda-19 nmuaudies:uudiase: (loT)

ar d =l
2. 9UTLEIANITIY

2.1 WieasNynwwdmivtesindelain 19
AIUAPIESEUUEaasEE (10T)

2.2 iienaaeulsyAnBaINBIYRR NIE MY

= J b= 5 o =
vezAndaladn-19 AuAusiETyULEIATEE (I0T)

2.3 \fiednwmanisldnussuualuaudaaiey
(IoT) Fuluy

3. dUNAFIUNISITY

3.1 gamundmivuesinidelaia-19 muay
sheszuudaniey (IoT) fuwuy fdeduamniw
vasiadosaglussiuuntuly

3.2 Y@ miuresAndolain-19 A
ABsEUUIRIeY (IoT) funuu fusyaniamms
wilvshnnndn 100 Alanusedalas

3.3 syuumIuANdandey (IoT) AULUY @130
mueumsda-Uendufaldadmmsrssnaiidmun

4. FNsAiunIY
4.1 UsEansuaenausiesns
1) Uszns i Wwihiuazaniznssains
FamsAsuineuenasiuiidmiauaseiosuae
2) nusheeng Fun dhmihiluasangnssunis
Famsdsufnayaresiiufjiaviniluwamauia
UATATSITUTIY TIMTAUATATSTINTIY WU 10 AL
TaemsAndonuURIzal
4.2 N199ANLUULAZASNYALA T MI VDL
feidalenn 19 auaufbsyuusaaies (oT) fins
Anwdeyaiiiseenuuunaraiiuaiswiuwuumy
Fupou wail
1) Ainwunaluladvwnuey mavmuIszuy
AIUANBaRTEY (oT) gunIaimuau bikA wann1s
W14uves Arduino MEGA 2560 Arduino Uno,
wann s’ Tnsvaznia US-100, weoshueinas
Ui smagouUsednSamuaIsEuuYaaIK
dmfvaszinidolaia 19 auaudisIzUL
89a3ee (IoT) [6,7,8,9,10]

110|C NP

angrrinndaiunse fadneninls 1

2) Anwinadsunmwidouldnienis Cr+
M1PVe3 Arduino FMFUITUUATUANGIBTEUY
UjtRnsueunsesdtlnsdwislede andudeu
Talusunsumw C++ muavlulasaoulnsaiaes
Arduino MEGA 2560 Arduino Uno ¢nglusunsu
Arduino IDE sstlerdidiu dwduszuumuaumsidn-Un
musvuuUfiRnsuounsesauinsdwidledo uay
vin1smaulwalusunsu Arduino IDE wazavilwan
Tsunsu Arduino IDE asluvainalulasreulvsaaes
Wausorfulusunsuriniunsvudsadosindouas
Afunsnagaunsauvesluungy

3) NMTTBNLUUTTUUATUANYALANNIEINTU
segfnidolatn 19 muauiesrUUSIRieY (IoT)
ATedidenld wonndiadu Blynk esnndu
onwndladudifagudmiunu loT Wullsunsud
@euie lussadsu App anunsal@nulaogis Real Time
wazanusaiauss Device she 9 WU Internet 18
Taiazdu Arduino, Esp8266, Esp32, Nodemcu,
Raspberry Pi Wisnuamauuuaundady aegs
e udafidAeeundiady Blynk Sasessuly
S¥UU I0S Uag Android [11,12] Tnenwil 1 uansdau
Usznaulassadagaaundmiveyindelain19
AUANMIEsTUUSIR3EE (IoT) il 2 uandlassaing
sguugR @M UTBAndeladn-19 ATUALAIY
szuuUsandey (IoT) uarammil 3 uansunuiaIssue
ssutgaEd s uEEndelaie-19 Arumuie
suustasey (IoT) Fukuuiiadstu



99 7 atudl 1 unsmu - Souneu 2565

msﬁmuu{nlmtmi'm.'?uuu:ﬁmfa[nﬁn-d? AIUALGIBS:UUFIaSe: (10T) unAadl1uUd3 Y

SE dodldvey

e
)
'
: a
i uiufou  AIUANEERLTilY
i B mune o
- Relay
i
Pewe
H g Mizrazontrolles
| Supply .

Supply

‘ ssuuAIUALBREsEE (IoT)

= w0 @ 1 = w @ a
mui 2 Tnssadeszuugamnend wivvezindelain 19 amuaugszuudnioy (loT)

"

R
]|

W

o PP S u o o “
AT 3 YA ndviuterintielaie-19 muaumesruugiaiey (oT) Fuluy

C NP 111

A inmsseiunieriafnemeld 1



99 7 atudl 1 wnsmu - Spuneu 2565

UnAd1uddy

mswaungaimundnsvse:nadelnda-19 nauaudies:uudiase: (1oT)

4.3 weslefldlunsifunurudeya

1) wuuUsgliunmuaNARIWE STy
fadolain 19 puauseszuudtaiey (oT) Tay
HiBenwy aouil 1 feyaifisatuanunmusaney
wuuUsziiuiaznoul 2 AnwAnuresliduingy
m111iwamiﬂizLﬂuﬂmmwﬁm%’wazﬁmﬁlaiﬂ% 19
Feudolsunsuiiunisouds seszuuaiugy
83a38¢ (IoT) 17U 6 1o

2) WUUTUTINNAN1INARBINTLENUYALAILL
dmsurogindelaia 19 Wousdolusunsuiiy
ASUUES sheszuuAIUANEIasey (IoT) Wumisis
TUBNNENINTIREBUNITINNIU LA TLERINAVDY
gUnsaflunsiasdumeunmsinu udesudoyadu
Souae

3) wutiufinuaulednwamslinuszuy
muaudaaey (oT) fukuy Tnsthdeyailldain
madufinuantveas@euiiunsi uiagss
BUUTTEENT I I

4.4 mssidunsmaasikaviusuTINdays

1) M3 ndunITNAaeIMIAMAINLAY
Uszavsnmusaades

2) Epfuimanundmiureranielaia 19
AuAuiEsEUUEaREY (oT) funuuiiadsdu T
Fidavguou 5 au nasesiudiussiiunmunm
AIUNTLUIUNTTDBNRULITIAINTTH [13] Tawnis
seuLuuEaUny ihdayaiildanuuuasunily
Anzideyaifiemaunin Meradd Anade
wwuada (X) wazAndsauunnsgiu (5.0.) ufih
daunwsasluduusudlusaly

3) naasliypeniendmiuesiniolain 19
muAusheszuusaaies (IoT) Wievhmsvageuns
Ve uagrdaunnseaaiinisunlunauitlulv
fFemmaeedd wasdsuiliummunn

4) msfinwwan1slifussuuaIuRuIniey
(IoT) fiuwuy AndumvaasuaztntayaINaTe
NBMSNARBISEUUAUANSIRTEE (IoT) a5 1edi 1
Tindudegradminfiuasamugnssunisinnig

112|C NP

angrrinndaiunse fadneninls 1

Afnayadosufuanitilulwnineauia
UATATFTINTIY IMIAUATASSIIUTY 913U 10 AY
fadeldintiunsuusiiimslimamnindmiu
yurRnidelain-19 muAuieszuusiaies (o)
LAEVIARBUSEUUNTSYa I d M UL Anide
1A39-19 AIUANMESEUUEIRTEE (I0T) AUWWINT
valsuimnssuvesmswauunaluladifieninu
wanalamsimwiuinnssulugnisussyndld [16]
Taelingusndrmaasdinuads Wengusogne
naaodld qasndmiuesindiolaia-19 Aruau
maszuudaasey (oT) ud §Ideuanuuusud
wansnaasuietufinualussaudrdnindeyadls
naeduiiniansnaass@eudunsm oy
asUnaussEensTaulams
4.5 myRAseideys

1) sdanldnTzideys wdeyadldan
wUUERUALINYINITIATIEitaya agldAnain
[12,13,14] il

1.1) wuudssdluaumwanaEIE MU
veeinidalain 19 AIUANAIESEULEIRSEY (IoT)
Toodidenvigy mewudl 1 doyafsrtuaanunimyes
Arauwuulssiiu Snseiteyalasmsuanuasesi
{Frequenoes) LLE‘uMWﬂ?‘a’E]Eﬂu (Percentage) waw
naud 2 mwAadiuresifey munemasdi
A mUTsEAndelain 19 WouseTusunsy
AMAUNMSIUER MIBTYUUATUANSINTEE (I0T) TAT 1N
Foyalasmamanade (X) uarAndsauusnnsgiu
(5.D)

1.2) wuudufinnan1snaaasnsnagau
‘U‘sxaw%qummLme?“m%’wazﬁw.%ﬁﬂ%ﬂ 19
ourelusunsuidunisuuds feszuualugy
§aa3ue (IoT) Aesizideyalasnisuanuasnnyd
(Frequencies) WazmAiouay (Percentage) [13,14]



= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

msﬁmmqnlmtm;hnr?uuu:ﬁmi';alnﬁn-w AIUALGIBS:UUFIaSe: (10T) unAadl1uUd3 Y

'
=

UseAnsnmnsunvinaneveemesnulaseaunisi (1)

mi_
N=2m % 100% &
my
= - o o
Taest N Uszandamnsunyinanees (%)
m; 1IAUDIVTLADUR (Kg)

m, : wevesmeziivdondunn (Kg)
1.3) wuuvuiinuanslgnussuuaIuay
§2038 (IoT) fukuy $17u 3 o Aaudl 1 a1
Tufinwanneaes aoud 2 wuuagunansldau
Anrzideyalaenisuanuaseui (Frequencies)
wazmASaray (Percentage) wazmaudi 3 Yawaus
wugdesevieys Ineaguanuusseenssanlims
2) mswlarariedvesuulsediugunw

uszuuugaunuAMuiawelavelti lnafvun

MInzLuLTTRUANN LA sERUANITana LT Ld

i
1.00-1.49
1.50-2.49
2.50-3.49
3.50-4.49

4.50-5.00

=

wnele  sydunumwlseign
yAUANTREY
FEAUAMAINUIUNGN

MU0
WU
waei
W0

TEAUAMNHAIN

o =

FEAUAUNTWHINNER

= as

5. HANT3238

5.1 wamsussiunsadsgeedmivaee
- dy =3 ¥ L =
Aadialaia 19 muAuAIBSTUUAIUANSARSEE (IoT)
Auluy Tagasan 1 uanaan1sysslivannIngs
WIRIdIMsuTEEAntoladn 19 AUAUMIEITUL
AUANBaasey (IoT) sukuy Tnedidedyiey

d - 13 o 2 - 5 - . &t =)
M99 1 L’-Jﬁﬂ’ﬁﬂ‘ﬁgLll"léﬂ‘ﬁi".‘i’]ﬁ’qﬁlLm’]Lﬁﬂﬁ’]‘Vi‘iU‘UE}ZﬁﬂL%aIﬂ'm 19 AIUALAILIZUUAIUALDINIS (loT)

Uy TnegiGenuey

578N 3UTTUAMNTN X  SD. TAUAMNTN
1. winnssuflmnugennaeiuinguizasavesnsiie 390 .70 1N
2. NIDBNUUULULLATIATIY FEUUAIUALLIANTTY 4.00 .63 wn
3. madenliiangunsaldwivairauinnssu 430 .60 ey
0. sunuuwimnssudarudasuasmumuauasimn 420 .87 1N
5. winnssuduuuuiitunnaey Ysudume wasufudgudloms 380 .60 Ty
inulvilivsgdnsam
6. Winnssuauwuviiauminzay ansagisualatyn 370 .64 11N
sezinidolaia 19 Tuguruliase
3 398 .68 un

1NN 1 wansmansUspdumsa e
dwfuvszAndeladn 19 AruRuiesrUUMURY
§293et (IoT) Fuwuy Tneidsdngy Tasswogly
sgsunn Wefnsadusiedenuin yndestly
seiuann leedinaniwnisidenlyiagaunsaldmiy
aheuinssunniign sesasn fe sUkuuLTANgTH
fruudeussuasnumuruianasiiviin way
nmseankuukuulasEaine szuuauANu RNy
MUFIU

5.2 wamsnagauUseanSaInn1siIaIu Nans
NAFRUYSEANE NWA1SYII9Y UsEnaumienanis
nagaulszaniamniswalug Tneldadasdletn
Testo Flue Gas Analyzer 300 %;QWU’J"] YRR LR
dmsurezindelain 19 mumuissruUIaTes
(IoT) siusuy HUszavznmnTngdgegn 99.90%
Laznan MAgaulsEAVEnmn1senaey Tnenisds
dmindasmswnaey dsflaniusedalus gsqn
7 182 Alansumatnlus mun i 4 wazansaft 2

C NP

A inmsseiunieriafnemeld 1

113



= o o =
T 7 avufl 1 unsiau - Spuisy 2565

unAadJl1UuJd3dY msWaugatndmsusesaadoln3n-19 uaudoss:uudiase: (1oT)

e L = a = i
LaRINTVAREINTISINusTUUAIUANSRSEY (IoT)  szuudaaivs (IoT) Auwuy
eagamundmiurezialdelain 19 AuRLeIY

pansaaauUsEENS M lugd nsenves anuuSunanistoues ke, Tu 1 t9lug

G 99.90 s
99.75
98.40
S - —® @ 5505

- 160

100 —

0:100 20:80 40:60 50:50 60:40

UseBvBammntaives ke Tu 1§10 cgetUsedvisammnnsuivil (96)

i 4 wansvedeudssAvBamnnisvihaugaunenduiurssindelain 19 muaudessuudaeley (oT) duluy

M99 2 NMIVAEBINSIFIUTEUUATUANSIRTEY (I0T) lneuwnuan 1 vanetia nan13naaeinaIumuAd
KAy 0 ¥u1ede NenIVeapdlYnauMNAAT war % Maneds Sasay NSYNUMIUAIAI8Y

szuuAIUANLAT3Y
8 & o I
4 . NAN1INAABINTS IEIUATIN 1-10 NT28ENI9 2-20 LA
srensivaaasldan
24. 4. 64 84 104.124.143.163.184.204. %
1. AuANNsNUTaNdLAa f 4 I 1 § 4 1§ 1 3§ 94 a&
2. ayuANMIanUanfiuia 1 1 1 1 1 1 1 1 1 0 90
3. MIUANINTTATITRBUYTUIN 1 0o 1 1 1 1 1 1 1 1 9
wiwn1awng Tudaussqles
wananenTuLialie
4. AIUAINITTTLUULINADY 1 o o 1 1 1t 1 1 1 1 80

- L ar -
Wawesn s vl Tudaussgiu
Tosuanmatipuaaluswnsuiinu

ATVURY
5. msudaieuilefiuias 1 1 1 1t 1 1 1 0 0 0 70
6. SUUEA LUIRYIIITUATNIE) ! 1 1 1 1 1 1 0 0 1 80
fifmun

372U (%) 100 80 90 100 100 100 100 80 80 80 91

114|C NP

angrrinndaiunse fadneninls 1



= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

msvimmqnlmtmi‘m.'?uuu:ﬁnu’?alnﬁn—w AIUALGIBS:UUFIaSe: (10T) unAadl1uUd3 Y

9ININT7 2 LamamanIAnDINsTinuTEUY
uANTaIeY (o) vowmaedmiuuszinde
A9 19 AuANMESEUUEaRTeY (I0T) FUWUU NUT
Tunmsamannsaiaunuddld 91% lneidle
AR STENEENTINTAIUANNTYIINIUAIY
Frdagagn 100% fisgaeyna 2 wms wagiilefinsan
musemsiaaedldanu wui1 annsahaumu
Adsmuaunshanudenduia Idgean 100%
5899931 A9 AUANNILTanaie AumuAl
2350 5vFuTIanAwn s ng Tufiussglag

ruvdalusi@ihnumunandidivue dafidanis
vausaddaviiy Ae 80% aud iy
5.3 wan1sUsziiunnudlaneledildsuii
sogamndmiveesinidolain 19 AuaudIe
svuudaniey (o) dusuulufiufimaviadios
UATASEITNTIVIINMTIINUTS MIIENUYALA NN
dwiuvesndelain 19 yamndmivezinde
TA3n 19 AuANAIEsEUUSIATeE (IoT) Aukuy
LansFanInd 5 Lazaed 3 LansuamsAadE (%)
LazANDoULINASEIY (S.D.) vesmanUstiiy

LERINARTUNDND TIUAINITITUATLATEYINAY
= 2 =1 IJII 1
A 90% WLAZATUANIITTTZUURTUFOUERIRIN

= y-:JzL s e o @
aufianelagnldrundnegaminidmivees
findaladn 19 AuRNMIBSTULSIREY (I0T) ALLUY
= = a w =4 '
Adeannswalug Tudsussgdiu Tnsuansmadoude

@ ' @ a ol e
JPUATHANTITATUANNTIUISUUAIUANDIRIES (IoT) WasNszEZNIe 1-20 WA
7amssiouasan smUALIuEUUeIURLdagis (I0T)

A al
6. SEUURITRNUAINNETIA TG

mooa oo ar
5. AIRANRAE ULBULNRT

A e (TR ol i
4. ﬂ'J‘Uﬂ‘lI'TN'GTTi‘rUU'iL"Illtﬂ'ﬂuLﬂNﬂ'}’:;N'ﬂHﬂ LAHLARINAITDUAD.
3, AIUANIRsATIIaUUTaeen s Ll Tudsussglae, I
2. enuRun i ulaaidanie

L. auaun s ulinmdiuia

o=

20 ag 60 80 100 120

A 5 mslinugamendmivreein@eladn 19 mugumesyuudnioy (oT) fuuuy

M50 3 waasdnade (X) wazAndeauuuinsgiu (5.0.) vemamsusudivauisnelagildauiise
gonLEdmTvveeRndeladn 19 AruaumesTuudnTey (IoT) Auluy

MemsUszdivanuiwele X S.D.  FZAUANAN

1. Bumaluladfiavandenisldau 4.10 70 1N
2. MIvanuuulATvEse Tag szuuAluAy 4.20 60 11N
3. ansaldusylenilaas 450 50 wnilan
4. fiszvunalnnmsyhnuiimunzay Yasnsesanisldau 4.40 80 10
5. annsaseven g dadle 4.00 63 1N
6. Sigplenslinuiiazmnsemsarenenwaluladirgumy 390 .70 N

Anade 4.18 66 1N

C NP 115

A inmsseiunieriafnemeld 1



99 7 atudl 1 wnsmu - Spuneu 2565

UnAd1uddy

mswaungaimundnsuse:znndelnda-19 nmuaudies:uudiase: (loT)

PNIFIT 3 Lanseniade (X) uazAndoaiuy
117U (S.0) vesmamsUszdiumnaionale gty
fifirogamdmiurssindolaia 19 YALAUN
dmiunerAnielain 19 muanfesuUSaRsEs (oT)
sunuulnesamegluseiuin deRasandusede
wud1 dwdngegluseduunnlagdanuianela
anunsalivseloniliage ogfluseduanniian sesaan
Ao fsruunalnmsiouilinuizan Yasads
sansldnuetluseduinn wagmseanuuulassainy
Fan) szuumun eglusgivann mudidu

6. d3UNa aAUTENaLALdRIaUBILE
6.1 agunauazeiuTena

1) ?a1ﬂwamsa'§'1w§mm'1Lmé’.w%’ﬁ.l“ua::ﬁm%a
/39 19 AuAFBIEUUSaRREY (I0T) AU Sinaunm
msdenlifangunsnidmivaiisuianssuiniign
Fazenndasfunanisifovesanttudsedeny
AN TalumIne s [8] Usulluwanisliauy
wveziinaliaiy fanuaunsanmsldau
wnvsrdnnaliaiuiiinsuseney Janlassad
fgnmeglussiuann Taidesinuuinvesai
AYMNNZENRDNTT WA [14]

2) HANIVAFRUUILENTNINVOIYALATHT
dmivuezAndeledn 19 muauiesszuusiniey
(IoT) Aunuuiivsgansammsiiivizgegn 99.90%
wazdmmsinvsziadsAlaniusedili gugad 182
Alansusadalus Tnsflszuumuausaaies (oT) ms
vhoudmndudaldass Smenndasiusuns wovaus
[91 lan1seanuuunarasiaunndnaiuaindauea
wasvszyaneuTERy Iuszinsninmamlndgage
11NN 90.00% LU uazdhTINITEITELEIER
w17 180 Alandudedilusduly Wudeiuiad
idasaniimseonuuuszuuniswlusineluenled
LALNEEY [15,16]

3) waUsuiliufovazmsldauszuuniuay
g3 (IoT) AukuuaIsaAmUANNISUa T AR
Isia3s Jeaonndostuanms ueznaoslndy [10] 1¢
Favimimvezl¥aiulingu Teegldou wui szuy
116|C NP

angrrinndaiunse fadneninls 1

AIuANBaasey (IoT) dusylevianunsaniuaunis
Do Tnndufaldas manboustlondiiuny
avaniinuUszsilugusilaluegd
6.2 TolauBluL

1) msdaniesesingamailuiaun vie
nafasameslufives tieasldnuaugmmnily
sywinmsunlasiivazainauenasntianatlu
NMsIvEEYaHDY

2) ArsiinsmsauausyazaTiun skl
gl mInauvesezluieiiietosiunsiin
wshitoraviliAan s lusitliaysal

LBNE1591994

(1] N338INT3F 597 0A woe3vdd] Tyanauseiey.
(2563). 87oyite: Mewtnnewdiseedls Waanste
fudinuuarAnndan. NFVWIMILAT: ATUBLT.

[2] dinmseulail. (2563). [paulatl]. winnneuly

wuuldudaiis edaiteda eraluveednde.

[BuAuileTud 3 Famean 2563]. 370 https://

meronline.com/greeninnovation/detail/

9630000035228.

W7 $nsen. (2563). [eaulatl]. Ingalain-19

i ingpassmanainvdelyl. Hududietuil

—_—

[3

3 damau 2563]. 210 https:/Avww.greenpeace.org/
thailand/story/16270/plastic-single-use-
1plastic-crisis-in-covid-9-sitution.

[4] W5 99390509 agl Vsesiudned gind dnfind
LaE AT Lases. (2557). nawmumsmefivasity
Aanmunsuiluiguszyadssunsessua.
MIATVINAUATY  NTUATUANUANY
ATENTNSNEINTFITNIIAUaT RIS Y,
11(24), 2-4.

(5] EINNULBYIYMIANLNTIUMTUTIMTNUTIM IR
WUUYTUINTNNIAUATATETTUNIIY. (2562).
WHUNRILNTIIAUASATETTUTY (W.A. 2561-2565)
AVUNUNIU. UATAISITUIIY: BIANTUNATDY
duvaeBuuAsASEIUTY,



= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

msﬁmun{nlmtm;hnr?uuu:ﬁmi';alnﬁn-w AJUALGIES:UUSIaSE: (10T) unAadl1uUd3 Y

[6] neuiesi aseaua. (2561). Wi loT vuuwannos
Arduino W@ Raspberry Pi. NTIyNUWIUAT:
Buwasiiie.

[7] Gmen dnszuim Tad. (2555). WHBEETINIR
153U, 13813 GREEN RESEARCH, 9(21), 6-7.

[8] aanU1ATudAN IBINTAUNTINGIRE. (2558).
TassnsiaauUseidiunanisidenmivesiiuma
Teru. nguvmuvnuas: nsudadiunanmaundon
nsEMTImineINssIIInAuasAunndey.

[9] SUNT IMWaET LazAny. (2564). NMIBNLULAY
AIUNHEAGTUANTIIAUALVILLSH B TEGU
FUTU, VTENTAPIAFINTIIIN AT sz,
27(1), 25-31.

[10] a@uns wiand waznesalndu lansaias. (2563).
wkveyliatulindu. Tassnisdanisinm
iievaunaunmdiadiiulinsfudunndon
(115958 1 winngsy Useal 2563 Tulsedeu
A UsEAWUR). Mwdug: lsaSeulaniade
Jngn drdnauaeiiuiinsfinuwyszoufinu
NWEUS 1m 2.

[11] Tanaddog] Wedrdu waedons wuznniug.
(2562). nswisuigun1siauIlysunsy
Usgna loT dmiulnsAwvidiefiosswing loT
Cloud Platform Application uag End-to-End
Application nsdiinwadadldiomisuan.
15a15UNARANE, 7(3), 946-960.

[12] 35 Shubiling Jaide inwnily weravsanual
gulsyiR. (2562). nshadadinnesdmiu
aavaputeyamn MY e wnALATY
Insdmidlatie. Msasivnisweluladndsy
wardawnadow, 6(1), 37-42,

[13] Fiand figissnl. (2561). 3emamalulamsfine.
fiwadlan: EinfiasiuInendeusas.

[14] igns @As1d. (2557). MIDDNLUULATHEIUN
faRtiReionsduug Ruviafsd 3). ngamm-
wuas: drinfiuipnansalminend.

[15] English,LynD.&King, Donna.(2017).Engineering
education with fourth-grade students:
Introducing Design-based problem-solving.
International Journal of Engineering Education,
33(1), 346-360.

[16] wlans whudufiguuana. (2563). winnssu
wialulag AunsiriasugRadiden. ngamm-
UMUAT: AMELATEIAIENT UM INede
53IUAERS.

C NP

A inmsseiunieriafnemeld 1

117



T4 7 atudl 1 wnsnu - Spuneu 2565

unAadZ2l1udqeg

'S‘ULL‘U‘Uﬂ’l‘iwmu’lﬂﬂﬁﬂ‘iﬁ'l‘iﬁlﬂﬂ’l'iﬂﬂuq‘ilEl‘lJ"Jﬁlﬂ'i‘iﬁJLLa”
aaﬂiuﬂwmmﬂnmmaLamaiwﬂmmwmﬁau
LLﬁ&’Qﬂ’ﬁU'ﬁﬂ’ﬁﬂ\‘lﬂﬂJ ?VIEI’]HEIH’T?B’]“UW‘V]’]LL“U%

The Development Model to the Administration

of Vocational Innovative and Invention Research

to Enhance Student’s Quality and Social Services

of Thasae Industrial and Community Education College

U39R wiedu

Narong Wungoeen

endumsendnviiuge Saniagams 86140

Thasae Industrial and Community Education Collese, Chumphon 86140
Corresponding Author: E-mail: narong13653@hotmail.com

Received: 31 May 2022; Revised: 13 Jun. 2022; Accepted: 13 Jun. 2022

o
UnAnga

mMAfuiiiingusasd Wi gukuumsfaunsuimsdanssnddouinnsmnardassivg
andAnwiileaduaiaqunngBoulardnisuinisdsay nendonserdwvines msdiunside
wuseanidu 4 sau 1) nsfinwanmdagiiulazuumansiauinisuimsdamsimadeuianssuuee
AsrRvordidnvileiuaianunmiSeusazgnmauiniaden Inedunisendwinues Uszannsitld
Tumsinw loud §udms wavagiimeu S1uu 28 au indesdlefildiiuuvuasumunaziuudunivel
2) msadheguuuumsiimnmsuimsdnmssnAdeuinnssuuarassivgenafinviileweduadenainm
BeuuargnIsuInIdean Inedunisentiiugy Atiunisleen1snsgULUUAIEN SEUIINGHEN 9R 040
uavAgiEeuTiAeTosinay 14 Au uesnmRseUsULUTRLTUlAsN AU F1uTu 9 AU
suisssdiuanumnzausazanudululdvesguuuudonuuusziiu Tavgmssnand 1w 12 ay
3) Maneaedlizuiuumugiionsldukuuiarlassmsdviunaaedlduuuy wag 4) msusudiunansly
'3'1JLL'U‘ULﬂ%ﬁ@&ﬁaﬁ’hﬁﬂuLLwaaumuLLa”uw‘mmm msidadsifeseitoyslasnismariosay Anade
dudssuunasgu uaymslaneiiden

amF3denui 1) anmilagtumsimumsudmsdamsdidouianssuuasdssiugonddnuiie
g EFeuLazgnsunisdeas Inendemsendmvinuee lnanwsdidiadesglusyduliunans
wazuwImMeam A msimuily 3 A laud sutadeiid munseuiuns wasmunanEn 2) Kansasng
sUuuumM B IEsEansiuideuiansuussdsUsyAvioniidnuuieeduaihenun g Sounay
gn1suinisdeny mendemson@mwinuee wuh suuuulszneume (1) Tadeihdn (2) nszuiums (3) kandn



99 7 atudl 1 unsmu - Souneu 2565
msWaumsusmsiomsaudieusanssutazdss:aviordaiinu i e
IWaldsUas uANWGBsULAa:dMSUSMsAIAU Sne1don1so1dwnug: unAadJl1uUd3 ¥

waggtuuuiiiannduiiammneauseseudiuluideglusyiuainiian 3) nensmnaaddsliuy s
anudifavesiassmvassdiguuuuianntulunmaudiadsegluszdunuazanufimelavesdsa
Aanssuanelilasenis lunmeiieiadsedlussduinnilgn 4) nanisussdiunamsldguuuuiinudugn
A luTEA LN

Ardf: MafaInsuImsdants Ieuianssuwasdelszivgortndnw weSuainsnuningeu
MIUINMIEAN

Abstract

This research aims to develop the management of research, innovation and vocational inventions
to enhance the quality of learners and to serve the society of Thasae Vocational College. The research
methodology is divided into 4 parts. 1) A study of current conditions and guidelines for the development
of research management, innovations and vocational education inventions to enhance learners’
quality and to serve society of Thasae College of Vocational Education. The population of the study
consisted of 28 administrators and teachers. The research instruments included the questionnaires
and the interview form. 2) The model development for the management in research, innovation
and vocational education inventions to enhance the quality of learners and to serve the society of
Thasae Vocational College. The model was drafted with a discussion group of 14 experts and teachers.
The drafted model was validated by a group discussion of 9 experts as well as assessing its suitability
and feasibility of the model by 12 specialists. 3) The model, manual, and the project were piloted. And
4), the evaluation of the model was conducted through questionnaires and reports. The data were
analyzed by the percentage, mean, standard deviation, and content analysis.

The results of the research were as follows: 1) the current state of development in research
management, innovation and vocational education inventions to enhance learner quality and to serve
society at Thasae Industrial and Coammunity Education College was at a moderate level. The development
guidelines should include 3 areas, namely, input, process and product. 2) The main components of the
model consisted of: 1) input, 2) process, and 3) output. It was found that the developed model was
appropriate and feasible. 3) The results of the model experiment showed that the success of the
developed model reached a high level. Moreover, the satisfaction of the participants joining the
project was at the highest level. 4) The evaluation of the developed model reached a very high level
in every aspect.

Keywords: The Development of the Administration, Vocational Innovative and Invention Research,
Enhancing Students’ Quality, Social Services
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Abstract
The purposes of this research were to: 1) construct an experimental set of control lines in combination
with the programmable controller, 2) find the efficiency of the experimental conveyor set with a
common inverter and programmable controller, and 3) assess the satisfaction of the participants
towards the instruction using the inverter control cable experiment set with a programmable controller.
The sample group consisted of 15 participants randomly selected. The research tools included

experimental work sheets and satisfaction questionnaire of the participants analyzed by mean and
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standard deviation.

The results showed that experts reported high level of opinions on the quality of the experimental

conveyor set with a common inverter and programmable controller with the efficiency of 80.54/81.06.

Moreover, the trainees were satisfled with the training package at high level.

Keywords: Set of Conveyor Belts, Inverter Combined, Programable Controller
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Abstract

The objectives of this research were to: 1) to study the opinions of enterprises on current and

required competencies of short-term students of Surat Thani Polytechnic College based on the

Professional Qualification Framework, 2) study the needs and requirements for students’ competency

development in short-term courses of Surat Thani Polytechnic College based on the Professional

Qualification Framework in line with the needs of enterprises, and 3) study the guidelines for developing

students’ competency in short-term courses of Surat Thani Polytechnic College based on the Professional

Qualification Framework. The sample group consisted of 109 personnel in the workplace where

graduates of the short-term course of Surat Thani Polytechnic College worked as employees. The research

instruments included questionnaires and discussion group recording forms. The data were analyzed

using frequency, percentage, mean and standard deviation.

The results showed that the opinions of the enterprises towards the current level of students’

competency of the short-term courses at Surat Thani Polytechnic College based on the Professional

Qualification Framework and the needs of the enterprises was overall at the highest level. When

considering the index of importance of the needs, the overall mean was 0.226. The top 3 needs for

personnel management were application aspects, skills, and innovation aspects respectively. As for

the guidelines for developing students’ competency of short-term courses of Surat Thani Polytechnic

College based an the Professional Qualification Framewaork in accordance with the needs of the

enterprises, the suggestions were on the application of the PDCA process in systematic management

from the planning of curriculum development, teacher development, and encouraging the use of

technology in instruction. In addition, there should be assessed an annual assessment on students’

competency as a database for systematic development.

Keywords: Students’ Competency, Short-term Courses, Professional Qualifications Framework
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Abstract
The objectives of this research were: 1) to develop a robot to deliver food, medicine and medical
supplies controlled via a smartphone, 2) to determine the efficiency of the robot on delivering food,
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medicine and medical supplies controlled via a smartphone, and 3) to study the satisfaction of Robot

users on delivering food, medicine and medical supplies controlled via a smartphone. The research model

is an experimental research with the conceptual framework of remate control via Wi-Fi. The research

area was at Surat Thani Hospital. The sample consisted of 20 medical staffs and patients who used the

services of Surat Thani Hospital derived by purposive sampling technigue. The research instruments

included a delivery robot, efficiency recording forms, and satisfaction assessment forms. Data were

analyzed using statistical values, percentages and mean.

The results of the research showed that: 1) the robot structure consisted of 3- operational systems,

namely, the drive system waorking on 2 -front wheels with a DC motor as a power transmission. The mation

control system controls the robot with a smartphone via the Blynk application. The user communication

system employed the video call on the tablet. 2) The performance of the communication between

smart phones, smartphones with IP cameras, tablets and drive systems has the highest level of accuracy

within the distance of not more than 40 meters from the broadcasting device when controlling the

robot via a smartphone. It was found that the performance of the drive system was at the highest

level correlated with the direction control via the Blynk application on a smartphone. In addition, the

average distance that the robot traveled was 1,106.2 meters per battery charge. 3) The overall satisfaction

assessment results reached the high level of satisfaction.

Keywords: Robot, Medicines, Medical Supply, Smartphones
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Abstract
The objectives of this research were: 1) to develop an online teaching system through information
technology networks for the engineering materials subject, 2) to assess the satisfaction of the online
seminar for the introduction of the online teaching system with the digital media using Moodle Program
for the engineering material course, and 3) to assess the quality of the online teaching system with a
digital media kit for the engineering material course. The research process was as follows: 1) develop an

online teaching system through information technology networks in the engineering material course
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by using Moadle program modules. 2) Provide a webinar introducing an online teaching and learning

system desien project to teachers and educational personnel of 38 people. The satisfaction of the

participants in the online seminar introducing the online teaching system design project was at the

highest level. And 3) conduct the quality assessment of the online teaching and learning systems

with digital media kits: the engineering material course by 38 teachers and educational personnel.

The results showed that the overall guality of online teaching and learning system design was at

a high level,

Keywords: Development of Digital Instructional Media, Engineering Material Course
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Abstract

The abjectives of this research were to: 1) study the opinions of teachers and educational personnel

on the current situation and needs for personnel management of Surat Thani Polytechnic College,

2) study the needs for personnel management of Surat Thani Polytechnic College. And 3) provide

the guidelines for the improvement of personnel management at Surat Thani Polytechnic College.

The population in the study consisted of 52 teachers and educational personnel at Surat Thani

Polytechnic College under the Office of Vocational Education Commission in the second semester of

the academic year 2020. The research instrument was a questicnnaire on teachers' opinions towards

the current situation and the needs for personnel management at Surat Thani Polytechnic College,

and a group discussion recording sheet concerning the improvement of personnel management at

Surat Thani Polytechnic College. The data were analyzed using frequency, percentage, mean and

standard deviation.

The results showed that the opinions of teachers and educational personnel towards the current

situation in personnel management of Surat Thani Polytechnic College overall were at a high level.

The overall needs is at a high level. When considering the needs priority index value (PNl qifiedh

the highest one was the needs for personnel management of Surat Thani Polytechnic College at

0.153 on average. Other top three needs included manpower planning and positioning, personnel

maintenance, and recruiting respectively. The experts reported their opinions that the improvement

of personnel management of Surat Thani Polytechnic College should focus on the defining management

guidelines from the aspect of manpower planning and positioning, recruiting and appointment, personnel

maintenance, performance appraisal, and personnel development. All must be inconsistent with each

other and in a systematic operation. Moreover, there should be a master plan with an integration

of personnel management and PDCA process.

Keywords: Personnel Management, Needs Analysis, Surat Thani Polytechnic College
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Abstract
The purposes of this research were to: 1) investigate the soil resistivity of loam soil, clay soil,
sand soil, shale soil and sandy soil and 2) identify the appropriate grounding system for the design
of the earth core system by using parallel ground and delta ground. The measure tools consisted of
a soil resistivity meter model KYORITSU 4105 A with a soil rod of a 0.012 m diameter. A grounding
rod with a length of 2.40 m was used to measure the soil resistivity of the grounding system of various
soil types such as loam, clay, sand, shale and sandy. Then, the soil resistivity of the measured
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erounding system was calculated to find the specific resistivity of the soil. After that the specific

resistivity of this soil was used to calculate the soil resistivity when using the grounding rod of 2.40 m.

The results revealed that there were two types of suitable erounding system namely parallel

ground and delta sround. The calculation of parallel ground is based on data in the table of the

Council of Engineers Parallel Ground Resistance Reduction Multiplier. it can be seen that the loam

sail is selected with parallel ground using 2 soil stakes 2.40 meters long; the clay soil using parallel

ground using 2 soil stakes 2.40 meters long; the sand soil using parallel eround using 2 soil stakes

2.40 meters long. Parallel eround uses 2 2.40 meters long soil rods. The two types of grounding system

were not chosen for the sandy scil because the resistance values of both types are greater than
the standards set by the Provincial Electricity Authority (PEA).

Keywords: Soil Resistivity, Soil Specificity
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Abstract

The objectives of this research were: 1) to design and develop a boiler with water distribution
system, 2) to assess the quality of the boiler with water distribution system, 3) to determine the
efficiency of the boiler with water distribution system and 4) to study the satisfaction of the samples
of users of the boiler with water distribution system. The research methad included the performance
test by 5 electrical engineering and design experts and 20 users selected by purposive sampling
technigue. The research tools included data recording form and satisfaction questionnaires calculated
by percentages, means, and standard deviations.
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The findings from the research revealed that: 1) the quality of the boiler with water distribution

system was at the highest level, 2) the evaluation of the boiler quality was the highest level, and

3) the efficiency of the developed boiler was higher than that of the typical 20-liter boiler, and 4) the

satisfaction assessment of the boiler with water distribution system was at the highest level.

Keywords: Electrical Energy, Boiler, Efficiency

1. unin
wdssnlwihdutiadeiisuivsesussavuwily
Tullagiu wasilanudrdgsenianisudn §3na
gaanvnssuduegnaunn uddosndsualvelsl
Infiunasdandenululdsemaunifisanefuaiy
#asns MldFasftarmdanuandisUsznmaiy
dlnglaedoyaransensiamdiny wuii
Uszwelnedaidnsmsldiiindadu Sadinnsdn
Munuimuirddalnivesussnalne we.
2558-2579 Fuduunudamilnihszeren 20 U
vasusewelve Tnslianuddglunisaiiauna
1A 1) drumnusiunmismdsny 2) fuasugha
uay 3) fudanaedeu [1] Afussuedeiatiuns
ausnEndy karn1siamsnisldndsnuseedl
UszAninmgagn Jsdmudndusreded azdaa
finsaaduanislindauesnsequliiinnis
MndnuedraUsendmiteliifauselomizeands
nswitasing o dsuisdusedesuanusa
flovnuareiie daiuldlutagiuiinisnueiig 9
vanensulaliruaulakeysufia sy
mIenENdInULAE TN AsIndauanTy Lo
FrwanUuumiliasminlutiogiudiinsdngsm
TutBanasiigann [2] shommpadsnagidedeauls
flazeonuuuairmsiofiiussudandsny Hold
dwunisuinmaadesiinludiainuesnisusyys
Suuwtenmsiafansadu q Fmledinilaeily
Feilgunsaiasundsamilwihidundsnuanudoudi
THunmnanusou (Heater) WiEmssnilvidonmy
maUsuRsegamniluadafier vilsinisduddes
w1l S wwnn idedalddmdnnismas
InenmaniFoimsmanadounniilunisesnuuy

178|C NP

angrrinndaiunse fadneninls 1

wifaduihszuuutailfiaudey ioannisld
wsulvi wazdsevdaaldans Tnelidwimbaun
20 33 ogfuuu sz s adundiofinig 1.8 503
suhandainlasedeusiliiudaseddan wevihms
fushazilhannisveefuargumgiigelusas
aoufTui UL daumiaylvadounduludd
siniduuy Fadumsguiludaindiliigamad
gty Wedluadhguiofuasriilsldnatlundu
Yowas uazdrunilsaglualuitodeliglimatenti

2. IgUIEaIANITIdY

2.1 ileatrmdiedunhszuuuinilianudou

2.2 \ieUsuiunanmessmiiafuthszuunni
lvimusau

2.3 WlevszAvEnmnsisuvamasd
szuuwiaildaradou

2.4 Wefnwaruimelavesnguietnegldny

| £

=||=| ‘o’ ] ;’ ar
Pifidovilofutisruunuaivimusou

3. AUNAFIUNITIVEY

3.1 wiasuhsyuuwiaiilvimmdouannsean
mskinaanule

3.2 aunmvssuliofnisruuuinilianudou
Tounmwsuiicadslisiniszduunn

3.3 UseAnE nnaavisladu 1szuuwy sl
aruSeudianadeliminiisedvann

3.4 nguiesnsldnuiimuimelasondiedini
ssuukUnihlFautauiideasisnitsesuann

4. FFMIATUNITIVY
4.1 Ysgansuazngudiiegia



= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

msaswuasAnsls:ansmwnloduthdses:uuudsthifnouiou unAadZl1UuU213 89

1) Uszns W fl¥nundedulufiug
M IIUATAIETINTIY
2) ngusnedns T fidnumsiosushid
fanwregluginenias Jamiaunsnisssnsy
MU 20 AU 1AENIAMEONKUUAIE
8.2 msafraiasuthssuuwdnibienuiou fidy

f)
£}

guiunsmudunaunalul
1) Anwveyailaswufgiiumisautinuy
' ' 3 FYI 5 i o ar s
A 4 wudn nstimduitsssuandisads 2.5 Ala
[ & W g i N £ = =1
Joe s birenvzldnanuseuiu 3 widl nedinig
TlunsmuniedeTuas 4 a31 AMuln ons NS
wasnulaindy Alatedsadiou = 2.5 * (3 * 4/60)
* 30 = 15 Aladadraieu Afilaraawdseadl
Anuuananiuluuegivanudlunslduazig
wpsgunsallvi
o w = ) pop b ow
2) inmsddeyanefunipauiSou
AR 20 dins M mneluvawmaa wulildgunsal
Tinusau 2 jUkuy fie Samasuuugani upsnmes
WUULHLSA vitmtAliauSounndnluvsl adssienua
ylnaudsandaulndhaoudraunlunisduda
" & [ Ere Foin o ar =2
wiszAdy inszaesliBamasiildidalniligsdae

Senusoudiftemelumsdudiliiion Teglemiteu
AT oY PRIEERr- 0 9 fitiufieannisaudes
snulnih §3veldasmeofinhdounuuua
yindafutiown 20 dns dWsldrnuseudiune
Futhiifleuaauqidfies 1.8 3ns aaFunansld
ULLMSFR e
3) msadrmdaduihsruuudnildadou
Aideandunsnaunuas lnedideldeanuuulid
sruunmsnuilsidudeulindnnsmdnemans
Tumseemenudeulinh snuautes q Awdenan
foinmhewslnavemdeduiieannsindsamluih
Tnedusilundofurwin 1.8 dns Wriddlnihan
wmInATEeuTn 1,220 Sad lnefdeiniiey
Fuuu waeduaadumiafugsuiengwinlas
odansalfudisadlan devhmsduiazili
Aamssenefuarassfiiuduuy duniweni
Aidenarlnadounsuluitdniniduuy duduns
guiiludaind lfigamadiastu deidhlvaing
wiommeilildnalunsmnosas uazhdunids
sgnineligldlisssuudaluiiviassuu Manual
K71 Ball Value Han il 1

v viothiauluandu
wElafini uinilsmdonuy syuudnluR/ szuuTIseaY
AUy 20 fng d 11 1.8 Gng Frul Manual Ball Value
A
Teiraglalih
1,220 T

= = v ow b Ve w
A 1 Luafnlunisesnuuuvdaduhsruuwuailiauseu

C NP

A inmsseiunieriafnemeld 1

179



= o o =
o U9 7 adud 1 unsau - Sguneu 2565

o

UnAdl21u3deg

= - — a2 o ¥ o s ™
msaswuazAnyids:ansniwnladuunres:uuIilKAILSoU

4) Hdeaiiunsdnasiaviedinisyuunuainlinnuiou (3] danwi 2

yringnmad
0-100 sariwaidue

YARTUAL YU
i ¥
madendiau

t
wiisfnhawuag
YUIRATINY 20 G
(30emX40emx 50cm}

witefnitieunng
1.8 &3 hdalddh
600 T

o a wow ¥ Y aw &
M 2 sasadnengntamnisrvusUailianuseu

=
5) mdlumsnaaadlaenisiudenuuisyuy

' 4 a I 4 =
wistlimnuseulunagouriiondse@nsainnis
anlumsveaeuadail {Idelsvinismeaesduin
sheunlenuiszuuslstlvinuieudmaainil

w B w i - | YR S )
gldundeusenliud szuuinegluduiusiuuy
Faluhifeamgligniunfegusiavgniuseadng

EY T T 1 =i ) =, ‘e’ c-;
wiladudmuarsiiolunmsmauninanndgnldly
vlszeznan sy ez tasning vinnsnsiadeu
A15%1197U Aunalnnsyinay auensewalhg
Mszaznmszrnanlumvinifeutrngungi

=i G'J -] w

7590 aernwadyd e kanTsvnasmUuUsunly
neuthlulvig@esyauirmnssulniuaslesvy
FIUNITOONLUUTINIU 5 AL MINI5ATITADULND
UsudiuAaumwaevilennn e uuwiniivinnusou
i 5 @ a i )
sulassas1eialld dunisesnkuy AunSIEeTY
wazthAwuzihIngdsmngudiulaudiluneu
Nz mlenuuiiouaug 20 dns svuunuainly
anwusauldlvingudstedldnunasasddifioniu
sundoya washrailiudaseideureniide
dwiudssrnanaunesnegltiu liun finuiesnn
Pligidwegluguneras SminuasAIsIsusIv

180|C NP

angrrinndaiunse fadneninls 1

9119 20 AU laenSARGEBNLULIEILAY
4.3 \Fesdoflflunafurusdoyslumaide

a4 Jsznaudie

1) wuutufinamanaassnislinumiodini
szuuutaininnmdeu unseduiinnanis
M3IFBUNTIVNTU waTAISHARINATBIgUNTallY
uAsedunaunSY

2) wuutspidiuanmudiofutiszuuiah
Tiaudeu Tnswuuysudiugaiiuwuuasuniy
m*mﬁmﬁwaaﬁjﬁawasﬁiﬁwﬁaé’uﬁmwuﬁaﬁw
Timnuseu fideliadhuuulssdiudmiulifigonugy
Ussfiuamuenndos (100) Toswuulssidiuii 3 du
Ao sulassaiioily sunseenuuy uagdums
Tafau

3) wuugeuauANTianslaTeIngufiee
fdaru drnu 3 meu meud 1 Jeyaiily meuii 2
avufimelavesnduiragialdoumsiofiniszuy
wisleudou warnoud 3 doivanuy

4.4 msandunisnaseuaniusiusindaya

msAiunmaseaunLarsEEnEnwues
widos §aseldudunanuduneuded



= ar o =
Tf 7 avufl 1 unsinu - Saunsy 2565

msaswuasAnsls:ansmwnloduthdses:uuudsthifnouiou unAadZl1UuU213 89

1) nanosiunedudisruuny il
anusoutiiasimsnageulseansainnisiey
1w 8 ads udrnAnads andundeunmsendy
vimsudlvnewilUlFdderguaasilduay
UszLilunmnn

2) {Atulfimdiendoduihssuunyainli
awdeuiiadiedy Wiigdegun 5 au
voaoald Uszifiumaw sulesaadiaily sy
m3gankuy aumsliau lnensmaunuuaauay
ihdeyefildanuuuasunaluiensvideyaiion
AMAMEEAEER AoRtaAdn (%) LazAdyuuy
1933 (S.0) uanhdeunnsasluuTudguiludely

3) andunsvnassasiuteyanrufisngly
vaanguiagisfldaundodudisyuuui il
anuou lnodduladnidumsuuzinignisldau
sifofuihszuuuiaiTlianudou warlFndusatis
firumenedirumiedisuuudailiasdou
fifouanuuulsuidiuna WeaauniuauAniiy
vosngushenaldnuietundoduissuuutah
Tnnudou westhdeyanlimnuuuaeuansluiene
Toyanuiela

4.5 madeesitioya ihdeyefildnnuuuasuny
whmsiasizideya Tasldnsuanuasanudim
Anads lavadn uardilsauunmnsgiu wdah

nan153AsIERN U s usutuLn s in I uald
=l = ) o/ 1 E“‘
IeaziBunuaziSnisaeoludl (4]

1) Tuuudsslivanauuunnnsg il szanae

2) thuuulsedliuuiieseiniaeedflagis
LINLIR LAY IAIRALLA Bz oA IMIAY
W (%) venusardarommiddadsnuunasy

3) iuateysUsznaumswlarudusseny

4) nsulanaA A saInsLuLT i e
AuvsneenzLLLlInusdusE

4.50-5.00 yaneia nilan

3.50-4.49 W84 WA

2.50-3.49 wneny Urunans

1.50-2.49 ¥aed U

1.00-1.49 mnefls YouiigavIesiaiuuge

dayafildnnuuulssfiuamifusnins iy

Toyanezinaueadasns q lneldiade (Mean)
LLazﬁ’;uLﬁmLuummgm (Standard Deviation)

5. NAN15I3Y

5.1 wasInnsadiamdaduiinszuukyainl
adauileiluneass namsvaaedldnumsofui
syvunailsmuieu vihnsweass Tnomsnsiadeu
msinuvesgUnsal wartufinuaasans1ed 1

= i W ow P g o
A1319N 1 LLaﬂﬂNaﬂ"lT‘ﬂ@ﬁ@ﬂi‘ﬁ\ﬁﬂﬁﬂ'ﬂmmuqizuuLLUQUWiWﬂ?WM'ﬁ@U

i o msviausesioduirszuuuiaildauiou
wﬁ:;:e nanitldlunis m‘sﬁ'}a’lwmwﬁa nseualniiidale  masluia é’mwzmn'ﬁﬁqﬁ'ﬁau
naaed (uh) fiuunsou (A) W) (W¥/A39)
1 35 #9U 272 1,220
2 35 MU 2.70 1,220
3 3.4 U 2.70 1,220
4 3.5 y(Natt! 2.72 1,220
p 3.46
5 3:5 MY 2.72 1,220
6 3.4 197U 272 1,220
7 34 197U 2.71 1,220
8 35 AU 271 1,220

C NP

A inmsseiunieriafnemeld 1

181



= o o =
T 7 avufl 1 unsiau - Spuisy 2565

unAadZl1UuU2138yY msaduuasfinss:ansnwnlioduthdseszuuuisdiliinowsou

RI5199 1 kasanan 1sneaasliaunlasulIsEuukUaianusay @aansamdseansainlagat

Poyt _ Qwater

P; Wete
Q.10 A0 Uitnaaudouveniilésusiona W) Q... = w
W, Ao mdslihifldsink 1,220 w
m = wnavesiilunsiosy 1.8 dns Wity 1.8 ke
c, = ANANUYANTOU 4,187 J/kg °C
T, = gamgdanvineresii 90 °C
T, = gamgiidufuaesiuszam 25 °C

At = el Uszanas 3.6 x 60 sec

_ mep(T,=Ty) _ 1B(4187) (90-25)

Q\Vate At 3.46 % 60
489,879
= — = 235973 w
207.6
T AT—— 2,359.73
Pt UUSEENSAMN (n) = “Toa; = 193

1

Ve v a o =t a & o P =i -t
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water

304237

Ty
=5y 859730122287
Gwaser 1~ 30 _ U~ Sevz3r) _ 3287 (32.87 %)

W, B 1,220

£ =

Ty = gvgiidundaNsounioRuyszana 30 °C
o 3

Ty = gamgiigavinevani 90 °C
MATUMUUGL VWanions 20 a5 (20 kg) W, = 2,500 W, At = a2 x 60 sec

_ mep(T,—Ty) _ 20(4,187) (90-25)

Qwater = At 2,520
5,443,100
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FanuUsgansnm (n) = 222238 _ (8640
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Quater(1 —3)  2159.96(1 — 27

. 20+237° = (.1585 (15.85 %)

Woie 2,500

WanSsuiisudssdnsnmeamiienumengiaasaasiulawiing wuulwi 32.87 % fiusvansnw
ganduudndadlen 15.85 %
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