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DEVELOPMENT OF DEMONSTRATION SYSTEM OF SHALLOW WATER PUMPING BY
SMALL SOLAR ENERGY FOR HOUSEHOLD USE
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Abstract

The objectives of this research were 1) to study and develop a demonstration system of shallow water
pumping by small solar energy for household and 2) to compare the efficiency of the obtained water between the
solar energy and the power supply from the electricity at each period. The main equipment consisted of the 300
Watt of DC motor pump, the 400 Watts of solar panel mounted on a mobile structure, dimension of 73.5 centimeters
width, 74.5 centimeters length and 136.5 centimeters height. The internal control cabinet was equipped with a

switch power supply of 24 Volts, 30 Amperes, a DC circuit breaker, an alternating current DC Surge Protector and

JEET 2022; 9(2) : 1-13
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a monitor showing electrical current meter. The amount of water flew through the meter. After installing the
equipment, the operation measurements were done during the period of 8:00 am to 5:00 pm. System testing was
determined by monitoring the water flow between the switching power supply source and the solar energy source
in the south at an angle of 15 degrees to the horizontal. Recording data were done on 6 times in 1 hour for 3
times. It was found that the solar energy source had a higher capacity than the switching power supply source as
the solar energy source obtained 3,771.26 liters per hour or 25,930.03 liters per day at a maximum flow rate of
61.18 liters per minute of water. Whereas the switching power supply source obtained 2,878.20 liters per hour or
25,903.80 liters per day at a maximum flow rate of 54.33 liters per minute of water.

Keywords: Shallow Water Well, Solar Energy, Household
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Decision = 0.160 + 0.119(Product)** + 0.189(Price)** + 0.035(Place) +
0.108(Promotion)** + 0.028(People) + 0.122(Physical Evidence)** + 0.330(Process)**
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Abstract

This research aimed to 1) study the decision-making behavior of consumers in buying coffee at gas stations
in Bangkok Metropolitan and its vicinity and 2) study factors influencing decision making of consumers in buying coffee
at gas stations in Bangkok Metropolitan and its vicinity. The research sample was 400 consumers who were consumers
of coffee shops in gas stations in Bangkok Metropolitan and its vicinity. The research selected the sample by using a
convenience sampling method. The research instrument was a questionnaire. The data were analyzed using mean,

percentage, correlation analysis and multiple regression analysis. The results were as follows.
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The analysis of the coffee buying behavior revealed that most of consumers bought coffee at the Café Amazon
Coffee Shop located in the PPT Stations 2-3 times a month. They spent less than 100 baht each time they bought
coffee and their reason for buying was the coffee flavor.

The analysis of the overall of the model prediction buying decision revealed that one variable influenced
buying decision with statistically significant level of .01 (F; 350= 171, p = .000). Considering the influence of independent
variables, it was found that the variables, product, price, marketing promotion physical appearance. The predictive
buying decision model was statistically significant level of .01, except distribution channel and personnel variables that
had a statistically influencing purchasing decision at the .01. The predictive efficiency was 75.5% (R2 = .755) with the
following prediction equations:

Decision = 0.160 + 0.119 (Product)** + 0.189 (Price)** + 0.035 (Place) + 0.108 (Promotion)**

+ 0.028 (People) + 0.122 (Physical Evidence)** + 0.330 (Process)**

Keywords: Decision making in buying coffee, Gas stations
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Aauds Decision Product Price Place Promotion  People Physical Ev Process
Decision 1
Product 727 1
Price 739** .762** 1
Place 656+ 663" 629* 1
Promotion .703** .660** 671 572** 1
People 725* 657* 683+ 600** 627+ 1
Physical Ev 746 .673** .676™* .661™** 637 741 1
Process .785** .664* .665** .625** 647 .801** 775" 1
** p<.01; n=400
@13197 5 FEHATINNMINATIZH MRA
Regression Coefficients Collinearity Statistics

Effects b SE B t Sig Tolerance VIF
(Constant) 0.160 0.115 1.397 0.163
Product** 0.119 0.045 0.119 2.655 0.008 0.312 3.20
Price** 0.189 0.039 0.208 4.874 0.000 0.344 2.91
Place 0.035 0.034 0.038 1.022 0.308 0.445 2.25
Promotion** 0.108 0.031 0.131 3.489 0.000 0.444 2.25
People 0.028 0.040 0.032 0.722 0.471 0.308 3.25
Physical Ev** 0.122 0.044 0.123 2.748 0.006 0.314 3.19
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Process™* 0.330 0.045 0.351 7.316 0.000 0.273 3.67

Model Summary

R =0.869 R? = 0.755

** p<.01

Decision = 0.160 + 0.119(Product)** + 0.189(Price)** + 0.035(Place) + 0.108(Promotion)** + 0.028(People)
+ 0.122(Physical Evidence)** + 0.330(Process)**
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Abstract

The aim of this research was to estimate the greenhouse gas emissions from the double-track railway bridge
construction project by life cycle assessment. Analysis of the data will allow the calculation of greenhouse gas
emissions in relation to the IPCC equations in kilograms of carbon dioxide equivalent. Study for the construction
of a double-track railway bridge project Bang Khem Station to Khao Yoi Station and greenhouse gas emissions
are divided according to construction categories, including concrete pile work, foundation work, I-Girder beam
work, deck slab work. The research scope is divided into three stages: construction material production, material
transportation and construction. It was found that the project emitted 55,870 tons of carbon dioxide equivalent.
The production of construction materials generated the most greenhouse gases representing 97.36 per cent,
caused by the use of reinforcing bar and ready-mixed concrete in the | girder beam and precast concrete pile
work.

Keywords: Greenhouse gas emission assessment, Railway bridge concrete project, Railway infrastructure
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wloinsmuddnsnansmsunssianaasmstse sfmdannszanlulassmssnuwasd luawaansiaos s
ﬁauﬂ‘s:ﬁmluﬂszmﬂmaLﬁugaaﬂﬂavlajﬁﬂﬂsﬂauqu [12]
aainlumyisvilfanudasmsnezdnmnssesfmieunszananlassnsnasirs lasfnwian
Imamiﬂ'aa%woa:wmm"lﬂmagj Frma vy — annfandes Gadulasinmsieshanewamlassais
v{ugméﬁumsﬂumﬂmuaomaﬁaLLazLquﬂﬁw"'@ummw’ﬁ'auImimmhymsﬂumﬂm
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2. Jogiszaed

A = ad A ' o A P a . o A

WanansITmsdsainnisdsaddesmasonunszan UssidundSumnissssnnaSaunszanly
Tasannsaess9gzwiwsn bW wuaedu 3 529 laun ’ﬁaawﬁmi‘aqﬁaﬁn ﬁaaﬂﬁmudﬁa@;ﬁaa%o WY T4
naasNd I@zJﬁﬂ'tmnfﬂm‘amsﬁaa%’wa:wmsniﬂma@j FIIRDNBULAN — FDV1HLUETDY WRZLEHOWIINII L%

M3aanITUaafm TS annIzan wmIAaaI9

3. A5n1s@nE

'
a v =

a g a a ' o A ° '
MWD RABINIINIEAR IR RIUS NI N T d 8RN TSN IZANAIN TIazAIuI NN I uRIIY

A o & A ' A @ A P AV o A A ° =
Alanfuaniuewiiuiri (kg CO,-eq) lafidndulmiausinaf liamannaiuquldniasnfivzriinsdnm
Lﬁaamﬂﬂ’nwﬁ'uﬁﬁamzvlaigﬂﬁﬁmﬁwmt:u, laun AranuaEnnIevaanIasdns myltindszimelulasinig

LLazmiﬁﬁ'@Lﬂmfa@;ﬁaa§wa1uiﬂianﬁs
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v =
3.1 dayalassnisnsdidnusn
lavsnanaaivazniusnlnmag (dusmiivudu-anrfiandas) Gidrweslasinis fa masnluuve
Uszinelny naznariaumian 9aa1laienis 979,816,524.21 suun lasutadu mwanduaeunia 38.72%

ITUFINIIN 10.04% ITUAU | — Girder 34.96% JTUNUABUNTALFINLAAN 14.81% ITUTTUUTZLILUN 0.48% LAz
IUITNINUAN 0.99%

Trsanmroadissolrimag sraumsilgu-iaiu dogi 1

A Il.‘ N.531 Tassnmineadnazmu Concrete Railway Bridge
e Al

U 1 lasemsniaaneazniu Concrete Railway Bridge $29&anih 1n9Ldd - lunefas

3.2 mahudaya
§IUN 1 °ﬁ’a§aﬂ"]é’wﬂs:ﬁwﬁinmmsﬂaﬂﬂdaﬂﬁvmﬁaummﬂ (Emission Factor) 91nN135ANBILAS
ﬁm'amTayamu%'mgqmysl,uﬂ's:mﬁl,l,az@mmﬂ Vl@‘ﬁﬁaﬂsl"ﬁgm‘*ﬁagamﬂaa@Tm‘su%mﬁmmsﬁwSﬁﬁaum:aﬂ
(TGO) Lm:gm"zj’agamammgmu MTEC (Thai Lifecycle Inventory : TLCI) fﬁuﬂugmﬁagamﬂuﬂsuwﬂ Wae
levhgudeyaandsdszinaniduisensuunlfluauidodis 15w g1udayaues Inventory of Carbon and
Energy (ICE) 184 University of Bath [14]

{ o a a ' o A ' a o ' o
(ﬂ’ﬁ’]dﬁ 1 ﬂqauﬂixa‘ﬂﬁ"ﬂQ\TﬂqiﬂaaﬂﬂqsﬁLiauﬂizﬁlﬂ"ﬁ'}\‘iNa@]’la@lﬂaai’]@

Construction Material Emission Factor Unit

Sand 0.0037 kg CO, - eq/kg
Lean Concrete (10 Mpa) 240.00 kg CO, - eg/m®
Structure Concrete 400 Ksc. (40 Mpa) 362.40 kg CO, - eq/m®
Structure Concrete 350 Ksc. (35 Mpa) 316.80 kg CO, - eg/m®
Structure Concrete 300 Ksc. (30 Mpa) 271.20 kg CO, - eg/m®
Reinforced Concrete Bar and Tie Rod 2.77 kg CO, - eq/kg
Plate 3.27 kg CO, - eq/kg
General Steel 2.89 kg CO, - eq/kg
Wire 3.02 kg CO, - eq/kg
Polyvinyl Chloride (PVC) 2.1415 kg CO, - eqg/kg

ﬁlmz Thai National LCI Database/MTech, The Inventory of Carbon and Energy (ICE) University of Bath, World
steel Data [13,14]
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{ ) a a ] o a | : % '
Gl’h?’]\‘lﬁ 2 maw‘]_]iza‘ﬂﬁ‘ﬂa\‘imiﬁaEJUﬂﬁ‘ﬁL‘Sauﬂi:ﬁm‘Ua\‘imi‘llua\‘naﬂqﬂaaﬁd VUINRIN

Transportation Description Emission Factor Unit
IAUIINA 10 48 AALATH VITNALANANA 91N 16 Al 0.0957 kg CO, - eq/t-km
591N 50% Load
inmsnﬂﬁwhd 1888 UTIMNLANANG 32 A% 5 0.0449 kg CO, - eq/t-km
1n@ Full Load
IONTTULUTINA 22 88 UTINNLANANG 32 6% Seund 0.4590 kg CO, - eq/t-km
Full Load

'ﬁlmz Thai National LCI Database/MTech (With TGO Electricity 2014) [13]

{ % a a% ' o ' ' @
@I’ﬁ’]\‘iﬁ 3 ﬂ']auﬂizaﬂﬁma\‘lﬂqi‘l_]a@ﬂaaUﬂ’]sﬁl:%auﬂjzﬁlﬂl’ﬁ'.m“ﬂaﬁﬂ’]snaai’m

Emission
Construction Machinery and Equipment Unit
Factor
Stationary Combustion — Diesel Oil 2.7076 liter
Mobile Combustion (On Road) — Diesel Oil 2.7403 liter
Mobile Combustion (Off Road) — Diesel Oll 2.9790 liter
Electricity, Grid mix — Diesel Oil 0.4999 kWh

'ﬁlmz Thai National LCI Database From IPCC Vol.2 Table 2.2, DEDE and ARS [13]

§Indl 2 Tayan13lE3aqlulasaniy (Construction Material Data) iagadmﬁ"[@i’mmaﬂmiﬁ'ﬂ'uﬁﬂvli
lunihsnunesielasasinnlasinmiteashi Wudayansldizgaislulasams wazanmensiagnaaing
(Bill of Quantity) LN4&I%

§1udl 3 Tayan13IBaII7Anaaing (Transportation Data) ﬁagad’mﬁ"lﬁmﬂLaﬂmi‘ﬁ'ﬁ'uﬁﬂvl'ﬂu
R WRBRIN I@mj"agaazizﬂ_qlLmﬁﬁﬂ'ﬁ’mmﬂi’ﬁ@;ﬁaa%w%ammmﬁ,ﬂﬂmi:ﬂ:mma:ﬂi:mﬂ‘mﬁl‘ﬂu
mIvule

§udl 4 TayafianTInwaIN¥inaIuiaaine (Construction Activity Data) e lddw Sanmns
ddasfoiSeunszanlugisnisnaaing I@]ﬂﬁagaﬁﬁmiswaamiﬁﬂmuﬁaa%ammsn%ﬂﬁmmwmm

Uszdniua aﬂﬂian’mua:ﬁagamﬂ%ﬁ’m"‘umnLﬂ%@ﬁﬂﬂﬂmaﬂ'ﬁﬁaa%o

3.3 nMylaneitoya
= v o 1 1 23 v = A o
lumslienzddaynzdwmdmsldesfmiaunszanlan dr98eaunisves IPCC Geaunsnshian

Usulgldnarnrarsuazanunsadsuidfvuaaunds [15] Lﬁalﬁﬂizmﬂlumﬁﬁﬁm'}mmﬂ@mﬂ"’uﬁmﬁaga
sEInd W laaNNNAIFINLEYY daunisasii [16]

FC, = H, x FE, (1)
Ef ohe = 2.i FCi xEFf g (2)
dl o 9/:’ L 4!4 a = Qs ﬂl Q 1 ﬁl - 1 v =) ] &)
lagl FC, dnmumsliiauidaindinionasnusedniasansudaziaiad i lulassmsnasiedniiodu

Liter %38 kWh uaz H, fagalusnsvianusednissansiwlasansdniiode 52lus uae FE; fa sanmals
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o A o A A a o A & A ' A o
WaIUBBIAIITNTIulasINs lasf E; gye Aadiunaimisaunizanfisnuaiignlaasanniaiading uas
[ a a5 ' & A A o o ' = . A
EFqone MaNdsz@ninmsddesmaiiaunszanvesniasansdniisiiu kg CO,-eq fliter w38 kg CO,-eq/kWh
miﬂa'aUﬁ"ﬂem%aum:amslwﬁwmmﬁmi'aqﬁaa%w:gﬂﬁﬁmmim ﬂmigmﬂ?mmmﬂﬁhqﬁu

U a Ag ! 6V Qs {
sulszAndnIdassiwisawnizan aIENNIIN 3

Emcre = 2 (Qn *EFyi gre) (3)

Taof E,ne Aovsinmfimiaunszanninualusisndaisgieains Q, Aevsinmnisliiaglulasenis
Aaaiednibodu Unit usz Eq; gne ﬁaﬁwé’uﬂs:ﬁﬂﬁ%aam‘sﬂa’aﬂﬁwﬁauﬂimﬂmaoi’a@gﬁaa‘?ﬂqﬁ%mmﬂu
kg CO,-eq /Unit

LLa:ELu**ﬁNmi“uuﬁﬁa@pzuzmamsmuda’i’a@ngﬂﬂmﬁam{mﬁfﬂlumwudﬁmpfu8] LL&Tﬁammg}m

o 4w a & ' o ' ' [ ' o & o {
ﬂllﬂ']ﬁlll]ﬁza“ﬂﬁﬂ']iﬂﬂﬂEJﬂ']‘]jL%ﬂuﬂ‘iiﬁ)ﬂ’UﬂOﬂ']?ﬂuﬁ{]LL@]ﬂZﬂizLﬂVI@]']N'Jﬁﬂqﬂﬂﬁﬁqxﬁuuﬂ @Nﬁllﬂ']iﬁ 4

E ohe = 2. (Q XEFR; o) (4)

@

a A a o A & L a o . A a . @

lasf E cre ﬂaﬂsmmmffnLsaunszanm%mlumaNama@;ﬂamw Q faUINIMNIIUEIIEG
@ ' R I = v a A e a a5, o a
wgslasanmsnaaiadniiodu au-flaiuas uaz Eicre Aofsuisz@ndudasinamiaunszanainszinn
PYDINITYWR

mﬂgﬂﬁ 2 LmﬂmwmwgLLa:ﬁ'ﬂm@”umwﬂ%mmmwmwgmwé‘ﬂ6] ldun smanduaauwnia
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NUFARIIN UM | - Girder uANuaaunsaLEsuman M lUfsenauseuauesnsiae laud Taande

5’&@1ﬁaa§1q ﬁaanwsmudﬁaqﬁaaﬁ”n LRTTI9NERIY ANNNTOLWMIAAVBINITIRE

PROJECT : CONCRETE RAILWAY BRIDGE

g &

CONSTRUCTION

Equipment Used|

CAST IN SITU DECK SLAB — TRANSPORTATION TO SITE

PRECAST | GIRDER TYP.——

T MATERIAL PRODUCTION

Manufacturing

- CAST IN SITU PILE CAP-—

FUEL AND ENERGY USED

TRANSPORTATION TO MANUFACTURE

Transport Process.

RAW MATERIAL EXTRACTION

e

===PRECAST DRIVEN PILE TYP.-—

N 7

[ SOURCE OF EMISSION ~ ———--——x SYSTEM BOUNDARY

gﬂﬁ 2 U§9Y System Boundary vasnsusziivnmstdesfinamiaunszan
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4. HANIIANBN
4.1 BRHAAIFAN DA

mﬁmﬁ:ﬁ‘ﬁ’aQalu‘*ﬁaamwﬁmi“aqriaa%’nwuiﬁ‘luﬂiaaNﬁmi“aqriaai”nﬂﬁiaﬂﬁ”ﬂﬁnﬁaum:aﬂ
54,397,273.39 kg CO,-eqlauini | Girder imaddasfmIaunszanuiniigan Aaidusasaz 30.01 Nwads
ABUNIA 30.04 IUNUABUNIARIZNIU (Deck Slab) 18.09 UAINUFINIIN (Pile Cap) Aaidusasas 18.09 uae
12.86 AUFIAL @“’mamlugﬂﬁ 4

A A 3 o . = v & a a a a A o v &

T9n3UN 3 ARl 1w | Girder In3lnaniasuaawnIalnlSuI NN Gevinlvlsaunng
SaunszanAaiduiauas 43.89 AINNIRNAVI9L | Girder wazldaaunia lasdssuinmiSaunszanidusosas
37.21 wazlwinusuuranuazinanna il UsesniaSounszan aatduiauay 18.89 MnIoMASINWINWLRNTY
ABUNIA RaNLEINAaUNIAURas AN TS awNIzINAALTUTBERT 30.32 INNNINNAVBIINULRILTY 'Taqﬂauﬂ%
UsaufaSaunszanaaduionas 43.30 wazhUUWANLAIRANT 1Y UsasmmiSaunszanaaidusasas 26.38

lﬂy a = U A ' 123 =) a [l 3 =3 a

TwinuiuaaunIagzw1u (Deck Slab) inmsldnauniatdasfmsaunszanfaiduionas 40.94 LASLARNLASN
nounsaldasimmisounszandaiduiasas 3590 uazizqan 9 NUdasfMmTeunszannunuaaiduiasas 23.15
LTWALINUALUGININ (Pile Cap) Mildaaunianistassimiaunszandaidusasas 56.35 uaztnaniasa

a A ' &v A a v S o A P ' 123 A a v
aawnIadidaasinosannizandaldusasas 38.28 3'JQJVL'1J§]\‘J')E"(@1E]% 9 NusssmmsanwnIzanAadusasas 5.37

dadwn1Taa s piIaun szanMNRANIAANI AT

13 =)
LENDNADUNIG
% Structure Concrete
Il Reinforcement Steel

# Fromwork and General Steel

| Girder
M Plug in Steel Plate 3 mm.
& Dowel Bar Fix and Free Type

IIINNEZZ:. = Hanii steet Pie

%, Expansion Joint

Deck Slab

== Elastometic Bearing PAD

% Precast Concrete Plank

Pile Cap

0% 20% 40% 60% 80% 100%
3UN 3 uravFaEmBMIasuMTIauNIZANINT WM IHEATEgNDFIN

4.2 Z0NIVUAIIER
mﬁmﬂ:ﬁﬂﬁaQalu‘*ﬁadmimudﬁa@gﬁaa%ﬁawudﬂwﬁawﬁmi’a@]‘ﬁaaﬁoﬂdamﬁ"m%auns:aﬂ 811,656.65
kg CO,-eq I@ﬂlumwuﬁumLﬂuﬂauﬂ%'mLﬂmmﬁﬂéaﬂﬁm%aum:'«mmﬂﬁq@ 14899INTLHENIN TUBEY
daud9 Inawaz SN o T NNRTIWIBNINLYINNY 4,515 6w lapaasfmSawnszanaaiduiasas 47.36 Va9
MIVUFINIRNA NITURFIAUABUNTA | Girder FNTURBOMNTLIAUATZANNNINLTIAK LI INNNNTUUFIN T
¥ o . oy Y ° 1Y ' va 2 A ' o A
NIlna wazinninuad | Girder FrvnnuInyilvsuITnunaslanas 1 Fudaiien lagdsauimiSanwnszan

Aadusasaz 40.14 1IUFTIUTIN UszUAUEIAIL Aaidusouss 5.13 waz 6.73 @Ay nMsausssIwlng
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WUNTVBFIADWNIANHIRDIUNABFITI LAZNTVUFILAIBIINTVLIFOIUNAaRIIURB M TITaunI=anaAa

Wusa8as 0.63

4.3 2329NB&39

mﬂmﬁmﬁzﬁifagaﬁ"l,@”luﬁnmﬁﬁaai”wm:wmﬂumamiﬁaa%qﬂa‘aﬂﬁ”ﬁﬁnﬁaummmﬂm"ﬂmu
661,878.52 kg CO,-€q %alumugmﬁnLﬂumuﬁﬂa’aﬂﬁwL'%auﬂs:aﬂmﬂﬁq@ﬁﬂLﬂu%’aﬂaz 50.15 YBITI4
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Abstract

The objectives of this research were 1) to develop a mobile application for Buddhist tourism planning
with participation of tourists in Mueang Nonthaburi District. 2) to assess the performance of mobile applications

and 3) to study user satisfaction of developed mobile applications. The sample group consisted of people
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interested in traveling in Buddhist tourist sites located in Mueang Nonthaburi District. Nonthaburi
Province, 30 people selected a specific sample group. Mobile application developed with Android Studio and
MySQL. Tools used in research was Competitive Buddhist Tourism Planning Mobile Application Performance
Assessment Form and user satisfaction assessment form It is characterized as a 5-level Rating Scale. The
statistics used are mean, standard deviation.

The results revealed that the researcher developed A mobile application for planning Buddhist
tourism with participation of tourists in Mueang Nonthaburi district. Nonthaburi Province Developed can help
travel sequences to user-defined attractions. Show travel directions with Google Map, search for restaurant
information. major attractions an emergency location. The results of mobile application performance evaluation
by 5 experts, the overall level is at the highest level (f =4.52, S.D. = 0.42). The overall satisfaction of users
with the Buddhist tourism planning mobile application was at a high level (X = 4.49, S.D. = 0.59).

Keywords: Mobile Application, Buddhist tourism, Participation of Tourists
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Abstract

The efficiency of the cooling motor located in a condensing unit is essential for the performance of an
air conditioner in terms of the duration of heat transfer. It directly affects the electric power consumption of an
air conditioner. The condensing unit of the fixed-speed split type air conditioners consists of a motorized

capacitor run.
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During scheduled maintenance, the capacitor is not measured due to electrical installation complexity.
Technically, the degradation of capacitance results in the inefficient speed of a cooling motor. The compressor
of a condensing unit consumes more electricity due to its long-time operation. In this paper, the efficiency
determination of the motor in a condensing unit is proposed by using thermal image analytics. Luminance levels
of thermal images are normalized on a permitted thermal radiation plane. The speed and the current of the
motor are in indirect proportion. The use of thermal imagery exploits the aforementioned relationship. Analytic
information illustrates that i) the use of thermal imagers is consistent with the speed and the current consumed
by the motor, and ii) the appropriate capacitance should be 1.5 LF. The use of thermal image analytics is
simple, inexpensive, and beneficial for determining the efficiency of a condensing unit. Moreover, it can prevent
the degradation of electrical equipment in a condensing unit.

Keywords: Cooling Fan, Efficiency, Thermal Imagery
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A13191 1.1 HAM IR W B TZRNTNNDBINBLAB TN BLABTTZLN8ANNTEBNNMTAA LRI BN NEN BRI

Jou Waddunulsaiidn € = 0.80uF

o4 QNN (29ANTALTEE) 13£AN52900LADINBLADIIZUILANNTDN
e G‘iwqm GALT (5o8ay)
1 26.60 41.20 43.2868
2 26.70 41.10 35.9763
3 26.70 41.20 37.6208
4 26.90 41.20 36.5787
5 27.20 41.20 32.9085
6 27.20 41.20 33.4997
7 27.60 41.10 34.9166
8 27.60 41.10 34.0517
9 27.90 41.20 32.2439
10 28.20 41.20 32.1009
Aade 27.26 41.17 35.3184

A19191 1.2 NaM I U IEANTAINLBINELABTNBLADTIZLNUANUTOUNNMTIATIZRAI LMW ENBANN

Jou Waddniudaiian € = 0.92uF

& QMNNA (IANTALBHA) U3EAN5VINDIADINBLADITLUILANNI DN
i (i'\g'lqm q980 (Fauaz)
1 28.10 40.80 40.4368
2 28.20 40.80 41.8593
3 28.10 40.80 38.1486
4 28.30 40.80 40.4133
5 28.60 40.80 35.5739
6 28.50 40.80 35.1261
7 28.60 41.00 34.5194
8 28.50 40.90 32.4184
9 28.50 40.80 34.1942
10 28.50 40.90 32.8201
Alad 28.39 40.84 36.5510
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A197191 1.3 HaNM I BT RN TN NV LA UBLAB T TELNEANNSE BN TAATIERMBANENEANY

Fou Waddminulszaden ddunulsaiian € = 1.08uF

o1 amnil (9ANTALG ) 1/3:aN529NBLADINBLADIIEUILAINNTDN
A G‘i’lqm GG (5oaay)
1 27.20 35.70 48.3328
2 27.00 36.00 49.8443
3 26.20 35.80 52.9805
4 25.90 35.70 48.9782
5 26.40 36.10 457273
6 26.10 36.30 47.6469
7 25.90 36.30 49.1647
8 26.00 36.30 48.8566
9 25.80 36.40 47.8504
10 25.90 36.50 48.6990
Aadn 26.24 36.11 48.8081

A13199 1.4 Nﬂﬂ?'ﬁﬁﬂu’]mﬂizﬁ‘ﬂ%ﬂ’]wmi’]\‘lﬁJi’JL@]i’]i{izll']ﬂﬂ??&l%ﬂuﬁ]’]ﬂﬂ’]‘i%m'ﬁzﬁﬁ’lEJﬂ’]WﬁWEIﬂ’)’]N%Q% Wla

ddnfudzadar € = 1.50uF

& AUNNA (DIANTALTHA) U3EAN5VINDLADINDLADITLUILANNI DN
i Gi'lii!ﬂ qogn (3ouaz)
1 25.60 34.20 85.62

2 25.10 34.30 90.6523
3 28.90 35.10 90.2590
4 31.10 35.80 85.5414
5 30.90 36.10 85.0629
6 30.60 36.50 84.8597
7 30.80 36.40 81.7288
8 31.10 36.60 80.3965
9 31.30 36.70 74.1931
10 30.90 36.80 76.9273
Alad 29.63 35.85 83.5239
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Abstract

The objectives of this study were 1) to develop a Myanmar language application for tourism; 2) to evaluate
the effectiveness of the Myanmar language application for tourism; 3) to assess the satisfaction of users of the
Myanmar language tourism application. The sampling groups were 3 specialists and 50 travelers. Among the
experts, one was application expert, while the others were Myanmar language expert. Fifty travelers, who visited
Mae Sot District, Tak Province, were randomly selected. The tools used in this study were the evaluation form for
the performance of Myanmar language applications and the user satisfaction assessment form with 5 scales, and
the means and standard deviation were reported. The researcher developed a Myanmar language application for

tourism with Construct 2 program. Based on the specialist evaluation, the average was 4.50, while standard
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deviation was 0.34 suggesting at a high level. According to the results of user satisfaction with Myanmar language
application for tourism, the average was 3.96, whereas standard deviation was 0.54 indicating at a high level.

Keywords: Application, Myanmar language, tourism

1. UNW

6 IS &aa o vaa o v ' ~ s o =
ﬁ&l?iﬂIW%Lﬂ%E}ﬂﬂ‘im‘ﬂ&JU'Y]‘].J’TY]ﬂ‘Uﬂ']‘ESL‘H“H’J@Iﬂiz'ﬂ’]’l%Lﬂ%ﬂﬂﬁGN’]ﬂ I@U umiwwmua:mmeﬂIuIaﬂ

v v ﬁl v o z A wa 1 d‘pé/ 1 a wa dl v v
mmﬂ*szqﬂm"lmwalvxmmmmmlumsmmugwu TINDENUAAS e]mmwuuagﬂm:uuﬂgmmwhmﬂ

[l s a Qq: Qo a et [ L v v a a IA. l&'
\TWLABINY (LT, 2561) aﬂmmﬁuaﬂwamwmmﬂsl,ummu‘uagu’[%mﬂmmmzuuﬁﬂszammwmnmw

A s v v v ' ' v { a 04 v {
BN m(ﬂauaummmmaamﬂm;ﬂ'l,mmvlmmaa:mnimﬁa LLﬂzLﬂuLLﬁEQ\‘]L%ﬂu;iﬁﬂEl@]@@]’l‘llé]x‘lﬁﬂ‘ﬁd’]%&l’]ﬂﬁﬁj@

U U

4 o ' o C v & a a IA
I@ﬂﬂiZLﬁﬂvL‘ﬂﬂLﬁaﬁ 2560 a’]LﬂE]LLﬁJaa@]vLﬂﬁJﬂ’]iﬁWUﬁ‘%%lﬁLlluL“lI@lLﬂi‘t}gﬂ"ﬂwLﬂﬂ@l"]&l‘lﬁ%ﬂ%u%’ﬁ]’]\‘]“llad

' o A o [

a ) @ : v da a o4 1%
5$Lﬁ£]\1Lﬂi]ﬂ'iﬂﬁ]@]zﬁuaﬂﬂ-(ﬂ:qu@ﬂ I@]ﬂLﬂuﬂugﬂﬂqﬂﬂqiﬂqﬂ@]@@]ﬂﬂﬂ|>3JaﬂL&Ja@]luﬂi:L‘ﬂﬂWﬁJq GﬁﬂaanaLLﬁJaa(ﬂvL@

'
A

& a = < o tdld v ' 04 [ tﬂ‘ I o ra
Wwsunsnvasdszmauasyn Wudtnaniniiassnindszinanuwaiibasannid wsina agmmmmu LR

o

& A& ' a @ Y s o \ o« X a a P a o a v
Lﬂ%ﬂ@ﬂ?@NW%LLﬂ%ﬂq')i (‘.lJ’JL‘bL’] IYLNI, 2557) PIDNNDUUFDA IIRIAAMNWUIRDIUNNDILNYINKIATY RIDLLALLE

]

=1 [

Fuamsnunaziandensan i unidus1Ingn ﬁﬂﬁﬂulué"lmau&iaaw%aﬁnﬁauﬁﬂﬁwLﬂuﬁﬁaaﬁmﬂ%‘wﬁ

U

mmwiiialtlunsfadafess uazmidnsnudszmaiautn dasugaudnggisdasiimaiouinsini

= o f { { o ' { ¥ { o ' o 'Y . o {
FINNIIFOUDININNUAY DI NI NIV 0 N8 LV AN RN SN BLNREA FIWIAAIN WUINTANNFDINTNAL

4 ¢da 4

ROF DA INI T 8961 LaTNaIIIINTEANNNTNNTTIUTINALINUNNIFERIITA BN b aealadn ey
ﬁﬂﬁﬁfﬂ“{iamﬁmmmsnﬁa:L?ﬂujl,m:ﬁamsmmwajﬂé’ﬁaUmul,aa TasangdAvaILTIBT TN LN RN

SunamonaudInia lasdayaaiudiui 10 wosaau -20 nueew 2565 wohiussnudsuiniegludaanas
sewihesguna inouazdouan haninululnenuudiagndszanm se,000 au lasfignigaswnisndsniaain

U

o { P a o o a A D e o o oA P v & { A
dadatazdussnufswnwsalnadiandninnewea (auia 39313830, 2565) Tavhldiduindadussnwdou
W RlwNR AT I8 LN auN REANINLYN 1T NNIFIRITIMTIVRINBINEN BTz D wA AN ILazNT

& o o &
auwmum:ﬁm’mmﬂrymnmu

=]

nfywinazanudasnIasnanilsesladumnmelumsnauwnelniiaduasniniNanmsvaafian

U

A A v a a A 5 . v & > a o oA . - &
LWGYH]ZI%‘I/LTWIE]\‘]WIEJ”JE‘T']SJ"]?EW]"D$E‘TQﬁﬂiLﬂuﬂ']H']WN'\vL(ﬂLllﬂ\‘l@]% I@]EILLﬂﬂWﬁLﬂﬁuﬂ”]E’]WN']LWQTY]?YIGGL'Y]EI'J%

(3

mmmlﬁﬁfnﬁaaLﬁmL’%‘ﬂufnmﬂwahvléfﬁ'mmmao wazaw lUdsueandasinisresnsniwnan laanaae
[ 6 a o
2. 'J(ﬂi]ill‘iza\‘]ﬂ?.la\‘lﬂqi')%ﬂ
A o a @ oA ' A
2.1 bNENA W LAUNWRLATHAN BN NENNTYIa LN e
2.2 LNaPIUIERNEMNUBILBUNRLAT WA N WL NDNTHIBILNE?

A a =2 ' % a o A : a
2.3 LWaﬂizL&luﬂ'NNWGWal’%@aﬂ”ﬁi“ﬁ\‘l”}u"ﬂa\‘lLLﬂﬂWﬂLﬂﬁuLWﬂﬂ’]i“ﬂa\‘lL“ﬂU’J

63

JEET 2022; 9(2)



MINWWILALNRLATYY ANINE WA

http://jeet.siamtechu.net
a o A [
3. ﬂq@gllazﬁaﬂﬂﬂilﬂﬂ')ﬂﬂd
AMNRNEUBI Mobile Application
dumaiamnllsunsudszgnddnigdninhindeud 1w Insdwridato wiviia lasldsunsy
1 v v oA = oq: C> £ £ L% 6 A' d' U ¢§/ a ™ va
artinaauauaIaNudaInIvasuilng ennadaiuayuliiltadniniinfeounldinodu lasuawfiaguldinig
L“‘ﬁ'm%%aw”mmaauuqﬂmnﬁﬂuaih\nnﬂ LT WA LN IﬂimeQﬂ@me} LLa:MmﬂﬁqiﬁaﬁmﬁVLﬂLﬁfusl,umiw"'@um
4 A 4 o o & o o A 4 ' '
Mobile Application iiaLAuTasmalunsfamInugausndu uazsaiu Application ignansnusiizassnedsg li
. = A R A ' a @ AN o v = & 9 a
Tanduwiesvesanuidn anui gdaw dunsuendiatuldlasasilasnliddaadnivumiwad (wiaaia
WRDITANT,2558)
T1J5un3y Construct 2
= A o X o o o A o o . a a o
duldsunsufgnaisduaninwamldunsusnidinge Ahanui@amsasounmingss

waztNgun3l1unsuuINaanu1de41 Construction Classic 49l lunswauwing LLazLﬁaﬁamiﬁnL%gqﬂmaa
HTML 5 39lasuaunwanmldsunsulninmeldda Construction 2 fiza ﬂelﬁ;gﬁ@i”aamsa%amuﬂ%aaﬁ’wuaﬂwﬁmﬁ'
fanTalidu Tool a9aTIAlBMINW b6 Lﬁaaﬁmiﬂ‘sunwﬁgmmuL‘flum'\ﬂﬂ AW amnInaiing
I@iRsnansaanan uazn9snsImasllsunsy (Command object) AudsUBoIassNENaanuuyly (AN TUA

2564)

Aadg o = a o
3. 5L UWIY
3.1 mjm‘ﬁazm
o A ° A ' a o o X
3.1.1 HIEITYIIWIL 3 A FINNNNIRANBLILNZAI AL TNIAALEBNA I
v d' v a s o A Fd‘ 1 a a 6 a I waid
1) BT KA WALATU $11I% 1 A% mmmmﬂaauaglummammawnL@lmﬁqiﬂmmuﬂu@mmmj’m
lﬂl v a o v dl U 1 & ) ﬁld [}
1384709M1 38 Iua WAL TYU uaz 2) HiTurTidiuaimIne Faduo1a1sanddszauniseaunwInin
VWIINLIALINTADTIUNILNTT UNFDA TIUIU 2 A%

3.1.2 UNYINEINNT 8N LMVANUN SN BWIFDA FIVIAAIN TIUIN 50 A% AUTLUAEY 91
aay (Nielsen, 2000) Vlei’muaiwmnﬁmﬂ%ﬁﬂinﬁm:uumsaumﬁmaﬂauﬁamasfmnmfw 15 A% ITRINITD
funulgwiifeduannmsldzuuleananuibadini 95 %

A A Al Ao
3.2 13a9danlslunsidy

3.2.1 mawanalwiaguddaniniswin gaselarinmswam laglainmsenedywinss

2

anuldldlunswaun lasldduaauaaniginszesniswauszu(System Development Life Cycle : SDLC)
YoIauas a9ft 1) MIANBITLLY 2) MITe ez 3) nseanuuy 4) nshszunlUle 5) MIQUATNBEUAL
ATIINOUITZUY

3.2.2 wuudssiindssAnsmwaasuadwiintuddnyinsindiiansveaiion laodsnume
Wuunaainuuulseunmean (Rating Scale) 5 32U (Likert, 1970 : 275) I@]sw‘i']LL‘umJi:Lﬁtﬂﬁ@%ﬁﬁ“ﬁﬁ@ﬁﬁﬂﬁ

Uselfindwin 3 viu uazyinnmIanamanuasadadennedasanuindenunanzauniald laglalsnism

JEET 2022; 9(2) o4



MINWWILALNRLATYY ANINE WA

http://jeet.siamtechu.net
f1ANuFaaAdas (Index of item — Objective Congruence : 10C) dlasddnnuganadasnnnnin 0.5 4uld fdn
9E3T1I79 0.80 -1.00 frnnutndaiainny o.88

3.2.3 wuudsndnanuianeladanislduadniiatudaninswsinanisveaiien laod
anwazdwinanaIwluulszanmen (Rating Scale) 5 32U (Likert, 1970 : 275) I@lUﬁ’ILLUUﬂiZLﬁuELﬁ’é’L%Umev
¥msUsLiusnuan 3 i wazvinmsasamanuasaisitamnedasnuinfenumanzauniely Tagldls
MIMFANNFBAAAEY (Index of item — Objective Congruence : 10C)lasflifnaNuaanAaaININNTN 0.5 Al 84

ﬁﬁ’]ﬂ%ﬁ:%?’ld 0.80 -1.00 AANILTaABIYINA 0.89
3.3 Wmaiunuvdaya

daaplddufiunanamnalwiiatudrdninmwin lasldvimadnsdymuazanallldlu
NNING U I@Uifmgumaumu’i’gﬁ’mmaam‘sw?umizuu(System Development Life Cycle : SDLC) Uo4auas a9ii 1)
MITUTINTaYA 2) MINATIRKUAZEBNULY 3) MINAWY 4) MInaaus) MItlziiiukataniiati Taofdunon
il

1) ﬁnms’amawﬁ”ﬂgaLﬁmﬁ‘uﬁwﬁwﬁ wazanudaInIdesangliszuy lasutiseanidunuie
F1eNTT $11am 7 %010 1A BUIATNNNY RUIABIWNT RUIAGILAT WUIATH-1281 WUIAFoUTs nurAE W
ANNAZAIN RIAFNIN uaznaialzloaaunuy 1 7 nana laundszloafinn Uszloadionn dizloa
ANLau Useloagatils Ussloavioafion dszloatimanvng

2) fiN3ILeTzHuazaenuUULeUwEAT® Tasrinnnsiessiuazaenuuuiitawt uazns
9aNUUL Flowchart tialWifuiisnszuinnmsrnuasnewaiati

3) adfinminamnuatwatagy lasl4lUsunsy Construct 2 1 aNaMIAUNTZ AR TTNIG

= v v U @ Yo a a v v dl o ~a o ] ] &) v dl v
LIUUIDYLRT N’J‘ﬂﬂvl,ﬂuﬂL?J']LLﬂ‘ﬂ‘WfﬂLﬂ“ﬁuvl,‘lﬂﬂaLﬁﬂ?ﬁﬁmﬂﬁﬂﬂiﬂ’izLN%‘ﬂ’]%’)u 3 M IﬂﬂLLUGLﬂ%EﬂJL’Eﬂ’J“E’]Z]JWVI’N@]’]%

u“

o o A

wolwiiaT® $1wau 1 au uazfifsamyndummnindinag 2 au lasvnsdmifivndsininmaasued
walaTuuazaNunanzarlunlin uazinsdiudyaudluuedwiiatdu uazdrdnridng g autouauuzaas
;‘QJTL%mmzy

4) i laiiauadwiiatilunasasls I@mmﬂﬁmjuﬁfﬂﬁaaLﬁmﬁsmﬁmiumﬁuﬁéwmau,u'
§OA JWRIAAN V‘hmima'ﬂ‘vxaﬂLLmeﬁLﬂ“ﬁ'uLLazthLm‘*zTaQamnmsmaaal‘*ﬁmﬂ%’uﬂ;aLLﬂwmemTaLauaLLu: T
WUTWITN96 % 1% LﬁmvlajaamﬁaﬁmiﬂﬂﬂuLﬁaﬁuﬁmﬁwﬁ'wﬁ wazdiinsunaunw liassnunndirnua Ly
1Juew

5) @hLﬁum'ﬁmﬁuﬁﬁm]’agmﬁaﬁ'umju@Tﬁazm VL@TLLﬁmjsJﬁfnﬁauﬁm‘ﬁmviauﬁmlmwéwma
Ligaa 3993AAIN S 50 A wasrinsdssinanaianaladenisltualniinguddnrinswdnianis
viaaifien mnifuﬁ'lﬁagaﬁvlﬁu'lﬁﬂmﬁt,mw:ﬁmwé’ﬂ?ﬁn'ﬁmmﬁﬁ LLa:agiJNamﬁﬁ’wiavlﬂ

3.4 gianiglumaide laun dadoussdiudosuunnasgiu

65 JEET 2022; 9(2)



MINAWLEUNRLATUY ANINE WA

http://jeet.siamtechu.net

4. HAN132Y

o

FAULTRINITNA UL UNRLATUF AN AT EIWN NN ENTVBITEY IINATANBIANNADINTHATTINNNT

IUNNTYA NAN1TIRE WL
o Aa “ o o ¢ ' A ' A wa v o o
4.1 HanIN@wLaUnAITuE AN BN anIviaaie lasdisorinnsiawlaslsldsunsy
A { v v [l a Q- Qs g o %3

Construct 2 fmLfluiﬁhunsuﬁmmsnmnlﬁaglugmmwamawamw TagansmzvadlUsunIvazdiitavnddang
uazdseloagunun taun nu2adIdnyt 1% 7 ¥aa laun AUININIY KUIABINIT HNIAAIAY RUINIW-1IAN
winatadds winadwisanuazaIn wuaagunw uazrnnadszloasunun 1w 7 wina lauddszloafinn

Usloadiony Ustloagniiu dazlvafedds dazluaviaufinn deloafiuemns

31U 1 wihwanvesuawilatu

A % o a o A o o A v & ' @
NN 1 whwanvasualwiiet saaziiuniheenannazmansanguuiianidni g vasaaual
a el ld { 1 [t U Qs 1) Qs 4 Y o 1) =3
NRLAT m%:ﬁgﬂuuuﬁam‘lmumu T@meqm:Lfluaﬂﬁmzl,ﬁa;ﬁmmminmgu Start nazdaWWans

4 o v s U o a 3 1)
wdawlwd ldlaTuildhinmnevifadunasy Start

JEET 2022; 9(2) 66



MINAWLEUNRLATUY ANNE WAME

http://jeet.siamtechu.net

oA v
METMeNMINaImy)

oljopregbofascySgfon

Myanmar Language For Travel

'i—i I'numv‘l‘nmu 6
) |mnmmm 6
- i
<% | nanavuny
%
g |14mn’a’u-nm 6
| .
wuaveris

l:; v o v ¢ '
Ell‘Yl 2 AUINNIAAEANN LLE]z“&J’Jﬂ]J?zIFJﬂ@]'Ns]

NNMNA 2 wranafmany waznanadszluadeg lasazdsznavludenunafmdanyt s1wan 7 wana
ldun wanarinme #ueems WAAIAY KUIaTI-a wuaatelds WNASIUILAINEZAIN NUIAFTNIN
uaznaaUszlunaunu 1% 7 wane ewndszloanwn Uszlaadianw ﬂixIﬂﬂq,ﬂLau Uszluagadds Uszlua

' P % Ay Ao a o o e o & '
NaItnen ﬂsﬂmm’mmmi I@]ﬂﬁ]:&lq&lﬂ@]ﬂNLﬁﬂdLaWLWﬂ LLa:ﬁﬂuﬁinL%auIﬂdvlﬂm%mmammu%u’m%g

AINA17

= HaNnMmY
n §058005ClacSi

Clewo] i:“’:":‘f‘ r )
® ===
eopqion&dloncn

ANK
w

(2]

)

Jjay-zuu-tin-par-dae
vauAM

f?| e5eomE:dlooco :

(2

nay-kong-ba-ta-la

duredlna

G0RqE06:0008lonu5
tuy-yan-da-wan-ta-ba-dae o)

b/
B

Fuailagin

| [gecg ogocSesn

a-mud-tae-suan-yao-mae

i

wuilwai

*

3 3 AHAANT A ENWNT BRNIANNNY

o

aal

67 JEET 2022; 9(2)



MINWWILALNRLATYY ANINE WA

http://jeet.siamtechu.net

dl v o Qs ] L é v o Qs ] &) o Q- d‘
IMNNTAN 3 ﬂuﬂﬂﬂﬂwﬁn’]wﬁwwﬂ RUINNNIY ‘ﬁd?ﬂzﬂixﬂauvlﬂ(ﬂ’lilﬂ’]?lW‘YTﬂ’]‘l:ﬂW&l’] I@ﬂ%LﬂuﬂﬁﬂWﬁﬂ

a @ A o o a ' o @ & Ao . o a A a s & oA @
uwl%mﬂﬂq@a’msumiﬂﬂmﬂ I@l&ILmazmﬂwm):&lmmua:ﬂﬂm LL@zﬂJ‘].!llﬂﬂLWaﬂ\‘lLﬁﬂﬁ‘ﬂ\‘iLﬂ%LﬁﬂﬂﬁnﬂLﬁnmaﬂ

M lasass

o o
9° ﬁ AUIATNN
EEE

fosSofonSoforpoiioss

ngaschotelko-bee-lo yout-ningma-tse i B

!
(2

- Tulsausudisls

BofimoSeanciaycd

aa-kham-kha-bae-lote-kya-lae [ D)

g |
8

vaemawitlng

GorboamcbafciBondd
H ngar-ta-yout-kham-lo-chin-dal
dudpsmaiouien
« e
l ~ dnnszdudumalSiilalug

B, 85 RS S

. ke # 3 i
L \)’\v] hotel-ka-nay-lay-sate-ko ‘)))
: bal-lout-kyar-ma-lae
/ .

nlrausilumnutulioavinleg

| J =

"l v ] dl s
31]‘“ 4 V\%’]ﬂ‘ﬁiﬂﬂﬁ%ﬂ%’]ﬂ’]‘]ﬂ’lwu’] RUIANIN

= o . Ao A % .
TN 4 nindszloagunwnmsndn nuaefinn Ssezdszneuldmadselonsunmmsinii lagay
Lﬂuﬂﬁﬂﬂﬂﬁﬁww‘lmlumiau'ﬂmLﬂumﬂmy' LAZENNNTARORT A LLLARRANG lasudazmIawnuaziae

o Ay A a4 a @
ReN@AN LLagquﬂ@LWaﬁdLﬁﬂ\isﬁ\jLﬂul’ﬁﬂﬂ@qﬂbﬂq"ﬂaaﬂ”ﬁ&nl@]ﬂ(ﬂid

4.2 NAMIUITLAUUTLANTNI NV ILBUNRLATUAN BIWILND NI I NED
mimdszininwsauadniiatunswan gassldvimamdszaniawlaslifisoimar

natdu $1uau 3 vihu lesudseanidugiformaduualwiiati $19% 1 au wazdiformamadiunim

o a a A o A o &
WU IWIW 2 A I@UNNaﬂ’]iﬂﬁzLuuﬂLLﬁ@lﬂ@ﬂ@]qi’]\Tﬂ 1 3%

ATNN 1 AU ARUTRN T NU DI UN L AT WA WL NDNTYIBIL N

51890115 ANRAY ey ANANEY
NIAIZIN
1. USu1amaIfnanrinn i 5.00 0.00 ANNgQ

JEET 2022; 9(2) 68



MINWWILALNRLATYY ANINE WA

http://jeet.siamtechu.net

2. mmgﬂﬁawauﬁam 467 0.58 mnﬁq@
3. ANULRANZRUVDIRUIAFANA BN 433 0.58 N
4. anamInzaNzasdszloaaun A NN 433 0.53 N
6. finwilsrnaumenuuarsanagasiuiitam 4.00 0.00 N
7. aNEBNNLATRaAAFDINULaM 4.00 0.00 N
8. YWAAIRHIRDNA ML RINZFY 4.33 0.58 N
9. LLme§Lﬂ°ﬁ'uﬁﬂg’j§uw°ufﬁa@ia;§1°ﬁmu 4.67 0.58 mnﬁq@
10. ANRNNzFN BN TINVBILBUNALATH 467 0.58 mn‘ﬁq@
cshmﬁhswvgnﬁm 4.50 0.34 N

AMaNT 1 wuh wanamdssininwsesuedwintunswain denfiulasgiformgdun 3 au
. o A A ! A A ' a o oA
Hanwmagluszauun fd1ads 4.50 wardwdsnuunInIgIn 0.34 Tawuhuawiiatunsindianis
' P a a a 2 a o o & ' . o P A A ' =
rioafinafidszAninwlwdasassfinawasddwinswin agluszauninige ddads 5.00 uazdwdoauu
N10331% 0.00 uazdtszAntniwluisesrasanugndasvesiient welwiintudd jauwuinadegldnu uazd

anumnzaulunwn agluszauanige lasddnads 4.67 uazdmdonuuanasgiu 0.5

4.3 wansUsziduanuninaladanisltua nRLATUAI AN AN Na NIV AL

'
=

P = . o a v o o & o A A A &
TunsdsziinanunsnaladanisituaUnfinsudrdnyinaa lasunvaanginunnerlunud
UNBLNFIA IWIAAIN I 50 A% LAULIAIAIAITIN 2 AI5

A19199 2 wamiﬂ'mﬁummwduw alwiamﬂiuaﬂwﬁm%’uﬁ’]ﬁ'w ‘Yiﬂ’] ¥INALNaNTYaILNeN

s18M9 Aadn dawmdaoiuw  ananany
N1AIZ
1L.awEa v 4.09 0.55 a0
1.1 AIONWINWINAN 4.00 0.49 AN
1.2 LREIABININ 4.06 0.53 NN
1.3 FNANTANEINEN 4.20 0.64 1N
2. @wn3ANN 3.99 0.54 a1n
2.1 PWAAONBINANULANIZRY FILIY 4.08 0.49 N
2.2 ARUVDINURAITIRU Y 3.96 0.67 NN
2.3 nmw n3finedd g Alsznavtitordanusiiaule 4.22 0.47 N
2.4 fiwstsznoutitom 3.69 0.55 N
3. AwinaRANIkILERaTaYA 3.80 0.52 N

69 JEET 2022; 9(2)



MINWWILALNRLATYY ANINE WA

http://jeet.siamtechu.net

3.1 mwdszneufimafiansdists uazsnunInFoanunany 3.80 0.55 N
lagldmwmigu
3.2 mwmmﬁﬂummamﬁaHamnn’m%auimﬁaga 3.80 0.48 N
4. AIMNITITINR 3.95 0.54 AN
4.1 anuHlumsuaainavaduadnwaaTy 3.94 0.48 N
4.2 Mm3lgnulasrinvasnaynanti 4.02 0.56 N
4.3 milFuveanaluladfivinass 3.90 0.58 al
d"nmﬁmam;nﬁ"m 3.96 0.54 a7n

NATN 2 wui wamsdszduenuienelademsltue wataguindninmswatNe M via s
utisaantidn 4 u léud druiifenn dunfn Mumnaianmhiauadoys MW I@ﬂﬁ;ﬂwawudw i
mwa‘wnn@ﬁuagjﬂm:@”ummﬁawahmn fidiaay 3.96 LLazdauLﬁmwummgm 0.54 1{aRa5a3B W
WU ditan ﬁmmﬁawahagﬂué’ué’u%ﬁa lasdanudanalaagluszauann Tugruzasitana feiads 4.0

. { = 4 g o . i . d
LLazmuLﬁmmummwgm 0.55 sﬁdluL‘%a\‘iLﬁaW]“Hﬂ\‘]ﬂ’]ﬂWﬁ ety 4.20 LLﬂzﬁ?%Lﬁ&lu&l’]@‘i’]g?u 0.64

5. agﬂuazmiaﬁﬂiwwamﬁﬁ'ﬂ

MIsILUNAIT A INILRBN Y8 9LT1EN ;ﬁﬁ‘i’ﬂﬁﬁ;ﬂwaﬁ"l,ﬁmﬂmi@hﬁumi’ﬁm a9t

5.1 MINaWILaUNAIATUA BN ITia L fien Q‘i%’yvlﬁﬁmiw”@umLLmefﬁmﬁ'uI@mﬁﬂ'mamm
fremrimsnwsn A nuresfsrsnldfemsnunadsloadaunmnfifedasmanuresdis Gevly
sunsadomsmswanldagnadasdn la pi{ITuladnAunanaw uedwiatulanltlusunsu Construct 2 lay
FAAANBINLNWINVBIATNAIW WAAT UWATADAE (2562) Taglefmsamnedninduuniafiofagaussans
Sou3 1309 “AaaRLaRITLTAalIw AEmswamnewietu Tagldldsunsudoanulunswan wazlad
miﬁnme:mumimaamiw”@um'swummgumaumm”g]ﬁ'mmaam‘sw”mm'szuu(System Development Life Cycle
. SDLC)

5.2 mﬁﬂsuﬁuﬂizﬁw%mwmmLLaﬂwﬁLﬂfumﬂgﬁmm@ I 3 1IN Iﬂmmalﬂugﬁmm@ Fuay
WALATW 41%2% 1 A LLﬂ:EJTL%EI’J“E’]tyﬁ’mnTH’]W&]’] 1% 2 A% Lagwuin LLa'ﬂwﬁLﬂ%’%ﬁﬂﬁ:ﬁw%mwaglmzﬁu
mﬂﬁq@ luLéadmaaﬂawwgﬂﬁaqmaaLffam fdady 4.67 Lmzmmﬁmmummgm 0.58 lauROAAFDINLINUIIY
28490IN 708 LWANG (2557) MIWAWILDUWELATY LﬁamﬂLLWi'nuﬁﬂnvjzyﬂﬁaoﬁ'uluﬁ'wi'ﬂummiﬂiw Fafi
ﬂi:ﬁ'ﬂ%mwmaaLLaﬂwﬁm*’ﬁﬂuﬁwmaammgﬂﬁawauﬁama;lj'sl,mz@”umﬂﬁq@ fdiaay 4.56 uazawiooun

41991371 0.48

JEET 2022; 9(2) 20



MINWWILALNRLATYY ANINE WA

http://jeet.siamtechu.net

5.3 NMUsziiuanuNanalademsltuuedwinTuaswi L NanIIYiadne) mnng;mﬁazm 50 A% lagwuin
mwnuﬁmmﬁuwahag‘j‘l,mm”umﬂ Jeafy 3.96 WATRIWDUILUNINTZIN 0.54 TauuLIaIuII8aI% WLN
v J = =S 1 s 1 ::l' 1 d' & A' o va d'
AULBDR ummwawalaagimmumn fLafe 4.09 uazaIMduIUUNINITIZIN 0.55 mmqwaﬂmlmmmay
' o o A o A A o o ¢ A @ & o o &€& A ° @
agluau@wud suthasuinainluizasvasidnvinmenirdnnudnlamu iuddwivugunaansasanlsla
AUNINAINYT LazENIIONILFDS wazdited1aandnre9m B339 laugaansadnuuIdeuasdszna naditan
LLam;@uﬁ WRDYRILINA (2560) msw”wmiummLLaﬂwﬁLﬂﬁ'ua%']ﬁ%'u;Eunws'admamivl,éfﬁu TagWuindnanis
Usuﬁumwﬁawalﬂuéﬁumauﬁamagﬂmzﬁumn JAuady 3.98 §mduILUNINIIFIN 0.58

] av dwa o val o & & % ' a o o @ [ '
T\‘l\ﬁqu"l"ﬂﬂ'ﬂw?"ﬂUqﬂuﬂqiwwuqmuuqluﬂﬁﬂu ‘YHELV\WU’J’]LLQWQLﬂ%uﬁ’]N’]iﬂu’]mlﬁﬂ‘iﬂ&l%ﬂﬂﬂunqu

U

%

o A A oA o o & . a v & o o & A A

wNYiadNgn maﬁdwausl,amﬂwwmmwm Iﬂﬂﬁ']u']snlﬁyugﬂwwLLa:ﬂs:Iﬂﬂauﬂuwvlmdwy NTDUNILINLFLIN
WaIN B laslanizyin i lanadiies LLazmiaamﬁmﬁgnﬁaa uanmnﬁn’mﬁ’muﬂﬁagji’l,u;sﬂl,l,uwamawﬁ
m%’uﬁﬂ'ﬂLﬂuﬂﬁa%amma:mnamuelﬁﬁ'uéjl*f Lw*iw:mmsnﬁa:maﬂmmﬂﬂﬁ'mm‘i‘n‘[ﬂumaoﬂ'lmwlﬁaf;m

Kol

6. VaLAWDLE

6.1 varanaunzlunisin 1z Tann
IuLLaﬂwﬁLﬂfummw&hLﬁamiﬁadLﬁmﬁé'ﬂum:m%\ﬂud’lmmzvl,;iﬂ;dmnmmzﬁww%'mjd
U o e [} v § g U & a E v 1 1
ARINIINTIUA AN AT B INIIRREFDIN13TORITL L8901 FIn130138 e o wataTwi I udty wazluie
anlgany
v Qo a L% qy 1
6.2 Datawanwzlunisnanitanatatwasiaa Ly
Tumswamuwalwantuassda lwininisdesansuiay ﬁﬁ'ﬂmﬂ'jwmsﬁmﬂﬁuﬁﬁﬁwﬁLLa:
A’ v :3 a n' v o s 6 4' Y 1 v A o ' %
UszloalunmsRes sk unadu asnmsiAnmsdumdrdanyiiieliinadanisldou aasddaunissings

A v ' a o ¥ o A wn . o (% g
LWQI%GWU@I?Jﬂ']iE]E]ﬂLﬁUG LLQZW@'&I‘WISL%ﬁﬁuﬁiﬂﬂ?ﬁﬂ%ﬂ%i:ﬂﬂﬂgﬂ(ﬂﬂ?i i0S LWﬂﬂ‘SE’JUﬂE‘I‘NQ‘L%GW%N'}ﬂﬂJ%

7. LANA1TD19D9

[1] T3zWa Nadlan uaz Iyt WRasaI841w (2560,7-8 TUINAN). m*sw”mmiumULLaﬂwﬁmﬁ'uﬁm%'mj
UNWIBINWIMT dB1.MIl s rndTmaszauma AT 14, UMINENSLNBATANFAT INSUVATIUWILAN, wAUgH
, Uszinelng.

[2] LU, (2561). panHuaaTuazing luladasauing @UbiaTouaay). njanwy: 7.1 NEUAS.

[3] YAawn JUuAin. (2557). andun Lﬁéuﬁvu...@”aaj Ny Mdwdn Giae nid WoRDSs.

[4] uia 3997330, (2565). WIINWEEBAINTIBLAK 2.90710 N1 56,000 AU lusay 5 LHau wraInun:

71 JEET 2022; 9(2)



MINWWILALNRLATYY ANINE WA

http://jeet.siamtechu.net

aaula https://www.bbc.com/thai/articles/cv29lyezeyOo (ﬁuﬁmﬁa 20 quﬁmﬂu 2565

[5] NIDULAA NRDITNT. (2558). @;ﬁamir’ﬂﬂuuaw Android ¢1¢ Android Studio. N3N - Tus39w.

[6] AowINT U (2564). a§10LﬂNﬂ7§L§U%§ﬁUEII‘]JELLﬂ‘S&I Construct 2 uwsefian: aawlail
https://www.slideshare.net/TomKhunakorn/construct-2-manual-construct-2 (ﬁuﬁmﬁa 18 WOAANNYW 2565).

[7] Nielsen, J. (2000). Why you only need to test with 5 users. Nielsen Norman Group. online:< https:/www.
nngroup. com/articles/why-you-only-need-to-test-with-5-users/>, ISSN, 0737-8939.

[8] A3Mawn WaYaT s inueaa ARWad SanNG LazTewed WAIRL. (2562). MINAWILOLUNWALA
%’uuuﬁaﬁmﬁadam’%umiﬁﬂuj 309 “aaufaimasiudialsziniw, a'lmﬁmﬁf'@mimwjgmﬁlﬁﬁ@?ﬁlﬂmﬁﬂ

INENFEUATIITANI, 1, 48-55.

'
a 2 a

[9] aunsal WAnd. (2557). mInawweadnalaT ihasuninddyanvissdiuludmiaumasana.
MmImmsmasananaluladssswnauazuianasy, 1(1), 66-72.
[10] Likert, R. N. (1970). A technique for the measurement of attitude. Attitude Measurement. Chicago:

Ronal McNally & Company

JEET 2022; 9(2) 79


https://www/

Journal of Energy and Environment Technology ISSN 2392-5701

http://jeet.siamtechu.net Research Article

a1

m‘sﬁ'@umgﬂtmu'ﬁmmL%ammqﬁéawa@iamaxmiﬁmmsmﬂﬂﬁizlw,uJaaﬁuma
ﬂszaﬂ%mwaaﬁnsﬁaﬁaﬁ%maaqmamn‘ssuwmaanmigﬁmsﬁ

THE DEVELOPMENT OF A CAUSAL MODEL AFFECTING CHANGE MANAGEMENT
TOWARD THE ORGANIZATIONAL PERFORMANCE SUSTAINABLE OF THE PLASTIC

PACKAGING INDUSTRY Received: October 28, 2022

Revise: December 10, 2022
laBu naszw” @3ns deankui’ Accepted: December 13, 2022

Yothin Thongchawna," Siriporn Sakjanan®

q

! MANFATUIMITINAQ B UIUNA §12713TUINITIND AULUIMIITING UM INENRDNTUNNIULYI

A e A

2 MANFATUIMIITINA B UUTA §12713TUINITIND ABLUINNIIING UMINUIAD NTINWEULT

q

Corresponding author, E-mail: ysteven_8543@yahoo.com

Q 1
UNAnga
My isuassiiidaguemd1) haasaseuanusaansaszasmuuuiuteyadalzinduesnmswam

=

Eﬂ LLHUﬁWaaUL%@ﬁ’]L%@‘]Y}ﬁGNR@i anemMsranImalaswudasnidedsz@nTaiwesdnindatiua BIgARINNIIY

wawaﬁnussgn”mﬁ 2) INaANBIBNTWANI9IATI BNBNanIssay wazdnFwasinvasnmInawzluuudnsass

a

E‘T']L‘V\(v’!ﬁi‘i\‘mﬂ@iﬂﬂ??:ﬂﬂiﬁ@ﬂ'ﬁﬂ’lﬂﬂﬁﬂ%uﬂ m"ﬁmaﬂs:?m%mwaaﬁmﬁﬂ’oﬁwuaoq@m%mmwmaﬁﬂuﬁqﬁmsﬁ

[ 2

I@sﬁwmiﬁnwﬁfﬁ'ﬂL"ﬁaﬂ%mmﬁm'sm'swﬁaganugu’%mi;ﬁwﬁmwmaﬁnmsqﬁmsﬂﬂﬁﬁmu@mumﬂa;uﬁaa&i'm
MUz MANILUT 20 invadd I wIumNRiaas lelrinnu400 an Iﬂﬂmiaqmﬁ'mshﬂ@ml‘ﬁmmuwuﬂuﬁm
anudaEn e3asamsisuduuuugaumuniian NI EasunsatiurnTy 0.943 duliunsiununutoyaua:
'“Jm'iwzﬁiagammﬁaﬁw ldun draaufl $ouaz dilads mLﬁmLuummg’muaﬁmﬁ:ﬁﬁayaI@mlfaﬁﬁ
L%uagmuﬁ'salmﬂﬁﬂmﬁm‘mzﬁaumﬂmm%a NAN13I98 1)wmhmwé“umnlﬂﬂmmuﬁwL%ﬁ]gﬂmmaau
ANNFDAAFBIVDILULARRNNTIATIFIN Unngihariinndriiunmsianasgiw dznaudan (2 = 98.011 2 /df
(98.011/84) = 1.167 P-value = 0.141 GFI = 0.976 AGFI = 0.940 NFI = 0.980 CFIl = 0.997 RMR = 0.020 RMSEA =
0.020) LAZEITH4 5\1mmanagﬂ"lﬁ'jwwamﬁmﬂzﬁﬁvlﬁﬂ%ﬁaa@ﬂﬁaaﬁ'uiagaL%aﬂizfﬁ'nﬁ WaT 2) BNBTWANINTI
andwanisaau LLaszﬁwaiaumaamiw”@umgﬂl,l,uuﬁmaw’ﬁdmmqﬁdawa@iamazmiﬁ'@msmﬂﬂﬁwuﬂaaﬁﬁ@ia
ﬂi:?ﬁq%mwaaﬁniﬁfoﬁumaaqmm%mmwmaﬁnmnﬁmsﬁ wuinTassifsatosnunssansdaninanisnss
sl,w'ﬁumﬂ@iamil,ﬂﬁiwl,mmquﬁa WAL 791 wenaniisanuindintnanidondatasunnanuaiuesasfns
ﬂﬁ]ﬁ‘i’ﬂNami@‘hLﬁumuﬁqsﬁaaﬂwﬂi‘iﬁu waztauANNE NI TR IUAITUAITH 1IN 611 589 LAz .150 ANE1AU
ﬁm%’uﬂaa‘i’mmsm‘5muu,ﬂmmaﬁwugiﬁawmwﬁﬁwﬁwamamaL%amﬂ@iaﬁﬁ]ﬁ'ﬂmwé'ﬂwnimmaaﬁm T298Nan1s
@ﬁl,ﬁmmgiﬁaasmﬁ;dﬁuua:ﬁa'ﬁ'ﬂmmmmmlumimiw”u WD 772 321 Waz 190 e e ®onaniie s
wudﬂﬁa%ﬁ'ﬂmimﬁmuLLﬂmmaqﬁﬁaﬂ'&ﬁﬁﬂﬁwa‘ma5&111L%dmn@iawams@"}Lﬁumugiﬁfﬂaimffaﬁu Winnu 424
FRIUTUAINAN BB 989ANTRAZTILAMNRINITA MUNTUUITY TBNFWANATHEILINABHANITALAUIY
mdqsﬁﬁ]amaﬂ'ﬁu WINAL 491 uAz 237 @nudey adnafitbdAyneaiafniszay 001 wazaunTnIINH

Aa 6

aﬁmswmmmaaﬁﬂsﬁﬂ'ﬂﬁwuaaq@m%nsmwmaﬁnmnﬁwﬁ ldfeSanas 71.7 (R2=0.717)

o o a

ardan : maddsuudainiegiie awansaioadng wansduiinauasesdng

JEET 2022; 9(2); 73 - 85



ﬂ’]in@J%’]Eﬂ LLU‘Uﬁi’]aﬂ\‘]L%x’iE"ﬂL‘Iﬁ@lﬁi"(dNﬁ@iﬂﬂ']’wﬂ’ﬁl,ﬂﬁﬂ%uﬂad% IEI%‘I/L NBITIIUILRS A TUS

http://jeet.siamtechu.net

Abstract

The objective of this research was 1) to examine the consistency of the model with empirical data of the
causal model development that affects change management conditions on the sustainable organizational
performance of the plastic packaging industry. 2) to study the direct influence indirect influence and combined
influence of the development of a causal model on change management conditions on the sustainable
organizational performance of the plastic packaging industry. A quantitative research study was conducted to collect
data with executives of plastic packaging manufacturers by determining the sample size by estimating the variable
20 times the number of parameters equal to 400 people by random sampling using proportional probability. The
research tool was a questionnaire with a reliability of 0.943. Data collection and analysis of statistical data were
used for frequency, percentage, mean, and standard deviation and analyzing the data using inferential statistics
with analytical techniques. Structural equation Research results 1) It was found that after using the program to

check the consistency of the structural equation model It appears that all indices pass the standard, consisting of

A2 = 98.011 Y2 /df (98.011/84) = 1.167 p-value = 0.141 GFIl = 0.976 AGFI = 0.940 NFI = 0.980 CFI = 0.997
RMR = 0.020 RMSEA = 0.020 and therefore it can be concluded that the results of this analysis are consistent
with the empirical data and 2) the direct influence indirect influence and the combined influence of the development
of a causal model on change management conditions on the sustainable organizational performance of the plastic
packaging industry. It was found that factors related to management had a positive direct influence on business
transformation equal to .791. In addition, it was found that there was an indirect influence on the image of the
organization. Sustainable Business Performance Factors and the competitiveness factor are equal to .611, .589,
and .150 respectively. As for the business change factor, it was found that there was a positive direct influence on
the corporate image factor. Sustainable business performance factors and competitiveness factors were .772, .321,
and .190 respectively. In addition, it was found that business transformation factors also had a positive indirect
influence on sustainable business performance. Equal to .424 for the corporate image factor and the
competitiveness factor Has a positive direct influence on sustainable business performance equal to .491 and .237,
respectively, at a statistical significance level of .001 and can together explain the sustainable organization forecast
of the plastic packaging industry up to 71.7 each (R2=0.717)

Keywords: Business Transformation / Corporate Image / Business Performance
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mean squared residual: SRMR) udanenuasiaeiousasluies nnd1 SRMR feiasnd 0.05 ﬁadwag’lu
INUAAdNINLAZAINAT SRMR fidnagszning 0.05- 0.08 ﬁadﬂaglummﬁﬁéﬁmam'jﬂuLﬂaquwﬁﬁmw
FaaAaeInUTayaLTiszany Byme (2010) [18] Foin HansIalfinuailuniiasiaseuanusanndadszning
IwL@aﬁé‘i’ﬁ'ﬂwummifuﬁmj”agaL‘Tiaﬂi:'ﬁ'ﬂﬁa'gﬂ"[ﬁ a?’m%'umﬁmiﬂ:ﬁ“ﬂ”aHmﬁamsmaauamagm dsznauday 1)
mﬁme:ﬁ‘mwué'uw”uﬁi:mw@ﬁLLﬂié’dm@]vl,@i”ﬁsl,‘ﬁ'lumﬁl,mﬂ:ﬂuL(ﬂaL%ammqiﬂmﬁmﬁzﬁmmﬁuﬂizﬁﬂﬁg
FRFUNUTINDSEU (Pearson’s product moment correlation coefficient) Lﬁ'alﬁﬂuiaQav’ﬁug’mmﬁmﬁ:ﬂuLﬂal,%d
'mmq‘uaaﬂaﬁ'ﬂﬁ'ﬁwa@iamm%msﬁ'@migsﬁwaoq@a’mmmwmaﬁﬂm%}ﬂ“ﬁwﬁ IR IINTINIaUT 2 62
famusunusiunseld uazdanusuininuluszaule Aosonldandsudssansansunusdfinasintieg 2)
AN Bartlett’s Test of Sphericity Laza1 KMO (Kaiser-Meyer-Olkin Measure of Sampling Adequacy) %GLﬂuﬁ’l“ﬁ'
155annumanzanlasmafia Factor Analysis Tagdl r = Ardudszinsanaununidimlven 0 < kMo < 1 e
KMO #detlas (nggud) uaasdunaila Factor Analysis Vl,aimu’lzauﬁm]”a;&aﬁﬁag i KMO deinann (g
Wite) ugAINNadia Factor Analysis mm:auﬁ'u“ﬁagaﬁﬁag Tasvialddrdr KMO < 5 a:ﬁa’jwﬁagaﬁﬁagvlsj
wmanzauiazldinefia Factor Analysis 3) mﬁmmzﬁ’:j’agaﬂafﬁ’m‘iamm@ﬁﬁwa@iamiu%miﬁ'@ n35319189
QAMWNIINNAFANLITIAIUN lannaTianeiasdisznaubugu (Confirmatory Factor Analysis: CFA) tun13
Aenziasddsznevtoyasiawnaliifnisanassdsznaunan (Principal Component) nyuunuaiflsznay
wuusalsnanas de3snsuund (Varimax) widiaudszanssnaunuiszninsaaudslsisnaunusinosaulysan
Tuug (Pearson’s Product Moment Correlation Coefficient) wazlldsunsudsuuuusiass uazinmInazauay

saandasradnULasrunfAzIunIaTe nudayailannngudiatng aunaniinase lidanuuandinieaia

s o

4. anN1398
wam*sﬁnmmsw”@umgﬂLLum‘i'}aaoL%ummq}ﬁddwaeiam’a:n’rﬁ@ﬂ'ﬁmﬂﬂﬁﬂmmmﬁﬁ@iaﬂi:aﬂﬁmw
aoﬁnsﬁﬂ'&ﬁwuaaqmm%mmwmaﬁﬂuﬁgﬁmﬁ LRAIIIERLBEAAIe 1T NANITILATIZRANULNLIVBIAILL T

k9 (Construct Reliability: CR) uazentaduanuulIUsiuiianale (Average Variance Extracted: AVE)

P \ aa a ¢ € A A o o o A A
M13°9N 1 man@m’sum’]waaﬂﬂi:ﬂauLmﬂuﬂummm%m

awlsuds  p_>60 P, >.50 dulsdsinale wwinesdisznau S.E. C.R. (t) p-value
Twuifuras 095 0.83 SUMA1 0.847 042 23.406
AUMIAMS SUMA 2 0.857 - - -
(SUMAA) SUMA 3 0.930 .052 19.313
SUMA 4 0.709 .048 16.319
rAemuse 0.95 0.84 SUMCH1 0.915 - - -
MITINa SUMCH2 0.795 034 17.348
(SUMCHH) SUMCH3 0.678 041 15.789
SUMCH4 0.751 043 18.724 b
amumnIIal  0.70 0.39 SUMCOM1 0.306 193 3.469 xex
T SUMCOM2 0.224 079 9.074
(SUMCOM) SUMCOM3 0.174 .069 7.937 .014*
SUMCOM4 0.501 - - -
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P \ aa a ¢ € A A o o o 4 A
M13°9N 1 ﬂ']ﬁﬂ@ﬂ']i']laﬂs’]z‘lﬁﬂ\iﬂﬂizﬂﬂ‘uLTGU%U%NW@IUW“%O

dwdsuds  p.>60 p,>50 Gusdonala ¥inwinasdlsznau S.E. C.R. () p-value
mwansolues  0.76 0.51 SUMIM1 0.7460 - - -
BIANg SUMIM2 0.3650 117 4.341
(SUMIMM) SUMIM3 0.1330 .066 2478 .013*
SUMIM4 0.3580 100 4.907
NAMI AR 0.78 .054 SUMPF1 0.4770 088 7.316 .
aneasdiiu SUMPF2 0.1830 078 3.059 *002.*
(SUMPFF) SUMPF3 0.7800 - - -
SUMPF4 0.2000 094 3.027 *002.*

Wi - REAYNIEIaANIzaY 0.001 (p-value < 0.001), ** AkBEAYNNEIANITZAL  0.01 (p-value < 0.01), * AvpdATY
NNENANTZAL  0.05 (p-value < 0.05)

INANTIIN 1 Fsiminesdlsznay (Regression Weight) sulsaainaledildsadauysudsns 5 aauds
wels uaziBaa asit 1. suTesuAeaTaanunTsans (SUMAA) Uszneudrasudsaanaled 4 dauds asit
w%’wmﬂiﬁfugm(SUMM) 32UUMITU (SUMA2) Ununnasy (SUMA3) AMULEDI (SUMA4) WU fnsinmein
83A13znaU (Regression Weight) d¢f1a£3:#319 0.709 - 0.930 wananfigadainminesdUsznavesdauys
Funaldyneadien C.R.(Critical Ratio) > 1.96 ﬁdaEleﬁiwm”uLLiJié’ammvl,eﬁ’nn@ﬁﬁﬁmﬁfﬂaaﬁﬂszﬂaﬂ&iwhﬁ'uquﬁ

v 1
o Aa

adslinufAYNIafianIzau 0.001 (p-value < 0.001) uaasinanlsasna lanarwwmduariiinsagsesad

uilsurauaznsibilainansand1nnudasu (Composite Reliability: Pe) vasdaudsudidadvlumduiiuginaaglu

FZAUF FANINY 0.95 FA1ANTNNHANTIARA LT Aa 0.60 Lazda1ANuLUITUTIRFVBIAILUINING LA a8

896U32Nay (Average Variance Extracted: pv) uenfigziaudsanuulsinunurmuavasaudssna leals
sLumii'ﬂﬁ'ﬁLLﬂsLLmﬁa'ﬁ'ﬂlumiﬁﬂLﬁuﬁqiﬁwamﬁﬁumsﬁam@lvl,ﬁ”ﬁmwLﬂu@“al,muﬁﬁﬁmwhﬂ“u 0.83 %agdniw
INUHATNARA Ao 0.50 2. @Tﬁumimﬁmuuﬂmmdgsﬁa (SUMCHH) Usznaudrasaudssonale 4 dauds asit
@uNagNs (SUMCH1) dulassaing (SUMCH2) druinalulad (SUMCH3) duyanauaziainsIss(SUMCHA)
WU31 Aiininesflsznay (Regression Weight) fienagszning 0.678 - 0.915 wananigadeansiinein
aadsznavvasaudidiinalannaadan C.R.(Critical Ratio) > 1.96 5@&@1@7’57@7’;LLﬂia?amva@Tnﬂﬁ'sﬁﬁmﬁfﬂ

o N a

aaﬁﬂizﬂauvlaiLﬁwﬁ'uguﬁ amaﬁﬁﬂmmymmnﬁﬁim”u 0.001(p-value < 0.001) uaasINFILLTaINA leiwan1in
Lﬂum”'aﬂa%ﬁﬁ%m”tymaa@T'sszLLNaLLazﬁaf{LﬁaﬁmimmmmL‘%aﬁu (Composite Reliability: Pc) 2830 Uu{IN13
LﬂﬁﬁuLLﬂaquaqsﬁaagiuizm°u§a flenviiu 0.95 Feaniunmaifimnualy fa 0.60 uazifanuudstriwads
yasaaudsnanaldaisasdilsznay (Average Variance Extracted: pv) \udnfserioufsnnuudsUsununinug
maa@‘ﬁLLﬂié’dm@lvl,ﬁﬁslfﬁ“’l,umii'@m”aLLﬂsLLNamiLﬂ?{yuuﬂmmagiﬁa naflamudssnnaladdanududunuiad
ALY 0.84 %agani’unmﬁﬁﬁ’mu@ fi2 0.50 3. MUANNFNITD IUNNTUUITH (SUMCOM) Usznaudiaaiuls
ganald 4 dauds asit NaYNENIIFTIIANNUANEI(SUMCOMT) naqﬁﬁ‘mnﬂugﬁ']ﬁmﬁunu@‘iﬂ(SUMCOMZ)
naqnﬁmsaimm@mww:shu(SUMCOMS) naqﬂﬁmmauaumaﬂwmm%a (SUMCOM4) Wi Asinniin
83d1/3znay (Regression Weight) {f18g5219149 0.174 — 0.501 wananitgsdantiminesdlsznavvasdanys
Funaldyneadien C.R.(Critical Ratio) > 1.96 ﬁaa‘gﬂvl,éﬁm”mﬂié‘dmmvlﬁnﬂ@ﬁﬁﬁmﬁfnaaﬁﬁizﬂauvlaj WhAngud

'
°o aad

agfinpdAnaiianzau 0.001(p-value < 0.001) uaasidnlssana lananmduartsdngaanuasaiutls

¥ v
A

wrlsuaznafiiiaRansanaIauTasn (Composite Reliability: Pc) vasdaudsurianuamannlumugadi aglu

'im”uga FAWHINY 0.70 FANANTNNHANIIARA LY Aa 0.60 Lazda1ANNLUTUTIRRVBIAILUITNING LA a8
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09A1)3znau (Average Variance Extracted: Pv) iudnigzrianiisanuudsuynunanivuavasaudsssina lanls
o o . @ A oo o v & Aaa P @ A o
lunmiadudsusdsanuanunsalunsudsdn wafilaaudsssnalafanuidudiununddanniny 0.39 e
AIUNUNNIARA A8 0.50 4. UM WANBBIVBI8IANT (SUMIMM) Usznaudiaaiudsganale 4 aauds ad
(SUMIM1) (SUMIM2) (SUMIM3) (SUMIM4) Wu31 A1swsnedndsenay (Regression Weight) ﬁﬂ"lag;i:%’j’]d
0.1330 — 0.7460 wananAdaddniminasdlsznavvasdudssunaldnnaaiidn C.R.(Critical Ratio) > 1.96 33
ayulddudsdinaldynaafisminesddsznavliviiugud adnalidbdayniiadi@nszay 0.001(p-value <

'
a o o

0.001) uga9d1aaulsssina latnanuiduartsindragyvosarndsudsuaznsfiiafansmidrnutaln

oA '

(Composite Reliability: pc) 284auluesmuanuatvasasany agluszaugs deuviiny 0.76 Jardniunmaid

fvuali Ae 0.60 wazddanuudsdwadsveddiulsnana laaiuasnisznay (Average Variance Extracted:

pv) iludfiasaufinnuulslnununmuesasiudsannaldildlunsiadudsudsniwdnsaiiasasdng
wanlaendssanalaianududaunuiaddnviiy 0.51 ﬁfiagaﬂiunwﬁﬁﬁmu@ A8 0.50 5. AIBHANT
@ﬁLﬁumugiﬁaamaﬂ"\iﬁu (SUMPF) Usznausnasaudssanale 4 eauts a9il #1unnsi3u (Financial Perspective:
SUMPF1) ﬁ?%@ﬂﬁ’] (Customer Perspective: SUMPF2) @1%N32 U %N1TAN olu (Internal Process Perspective:
SUMPF3) 6%n13138%3UazWal (Learning and Growth Perspective: SUMPF4) w1191 A1tiniinasdlsznay

a

(Regression Weight) fifinatiszni19 0.1830 — 0.7800 uaﬂmﬂﬁﬁ'\iﬁﬁwﬁwuﬁfﬂaaﬁﬂizﬂaumaa@‘i’auﬂsé’am@"l,ﬁnﬂm

o

flé C.R.(Critical Ratio) > 1.96 3sayldindutsdunaldnnaafishniinesdlsznavlavinnugud adnsiidudeny

' L2

aad a A

NIFAANIZAY 0.001(p-value < 0.001) uaavinaulssanalananmduaiiiinamanosnaudsurouaznodiLl

WI1TIANANLBNY (Composite Reliability: Pc) mawﬁLLiJiLLcm”@wamsﬁ%ﬁumuqsﬁaazhaﬁ'aﬁuagﬂmm”ugd
FANNY 0.78 FAAnTunNmInua by fo 0.60 wazda1ANNBUIUTIUFLVaIAILINENA bead8adflInaw
(Average Variance Extracted: pv) tiudnfigzvianiisanuudslmunuminuasssaiudssana lanlglunisiaas
o o A a ' <A AN v o o v & @ Aaa > Pz '
LLﬂiLLNamwamimLuumugiﬂﬁ]amamw nan laandsgana ladanuiduarununadenyiiny 0.54 TIGINI
ed o A
VMRNTNYAUA A 0.50

M157199 2 maﬁﬁmmaa@ﬂﬁawaﬂmL@aﬁ'u"ﬂ”agaL%aﬂizﬁ'ﬂﬁﬁauuamé'aﬂ?ﬂumamﬁfﬁ'ﬂ

e . o . L Lo HANSR30k
ATRANMNTDAARDY  LNDKHN LD LA TRIITRN nondsuluiaa naslsulaaa
Usulaaa
Relafive Chi-square 7(2 / df <2.00 11.705 1.167 NN
p-value > 0.05 0.000 0.141 NN
GFI > 0.90 0.657 0.976 Fnwn e
AGFI > 0.90 0.564 0.940 NN DA
NFI >0.90 0.607 0.980 HLN A
CFI > 0.90 0.626 0.997 Fnwn e
RMR <0.05 0.072 0.020 KN TA
RMSEA <0.05 0.164 0.020 RNt

1NEN19N 2 wamﬁmiw:ﬁmaﬁﬁmmaa@ﬂﬁawaﬂmmﬁ'm]”agaL%dﬂi:ﬁ'ﬂﬁ%ﬁ'ﬂﬂ%'ﬂumeﬁ'ﬁ'ﬂ
WaRaTINAIRDA WUIN Namﬁmsw:ﬂumaawmﬂmm%waummé’ww”ufs:whugﬂLmuﬁwaam%amm@;ﬁ
mwa@iamazmiﬁ'@msmnﬂﬁuuuﬂaaﬁﬁ@iaﬂiz{%w%mwaaﬁmﬁﬁ'@ﬁmaaqmwmmwmaﬁﬂmsﬁ;ﬁmﬁ AR

‘]_l%"UINL@]ﬂ "L@“Tumaﬁaa@ﬂé”adﬁ'uiaQm"‘ﬁaﬂizﬁ'ﬂﬁmaamsw@mgﬂ LUUINRD OL%GaﬂLﬁ@Jﬁﬁd NAABN1IZNIIIANT
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mmJ§ﬂuLLﬂJaaﬁﬁ@iaﬂizﬁﬂﬁmwaaﬁmﬁﬁhﬁwnaaq@m%miuwmaﬁﬂuﬁqﬁmsﬁayﬂummeﬁﬁﬁmmﬁmsmﬂﬁ
MNATHINANNROAARDI VI,@TLLﬁ @1 CMIN/df = 1.167, GFl = 0.976, AGF| = 0.940, NFI = 0.980, CFl = 0.997, RMR

] 2 a A A
= 0.020, RMSEA = 0.020 i8zf1 p-value of Chi-square (Z )= 0.141 Iﬂﬂiflﬂazlaaﬂ(ﬂ@ni]fnwuﬂ 1 LRZHNINN 3

04
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35
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38
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SUMIM4
chi-square=988.011,chi-square/df=1.167,df=84,

p-value=.141,GFI=.976,CFI=.997, RMR=.020,RMSEA=.020

NN 1 mmsm’maaumwaa@ﬂﬁawaaIsJL@aﬁ'mj”agaL%aﬂizﬁ'ﬂﬁwﬁ'aﬂﬁﬂwma
NANTILATIZHONDTNA “miw‘"@umgﬂLLum‘haaaLﬁ?amm@;ﬁdawa@iama:mifﬁ'ﬂmimimamuuﬂmﬁﬁ@ia
ﬂi:ﬁwﬁmwaoﬁmﬁﬂ'@ﬁmmg@m%msuwmaaﬂmsgﬁmﬁ" lav¥inmneasaudniwan1sass (Direct Effects: DE)

andwanisdan (Indirect Effects: |E) uazdn3wasiy (Total Effects: TE) HANTILATIZRAI%

®13719% 3 ABNTWANIIATI BNIWANIDDNLALANTNRTIN szniNudIEInAuAzLLIHA

aauilsua mawasuutaems aTMEBNIAMS  mwansaluasesAns AN RwMENe
53719 (SUMCHH) w2l 92 (SUMCOM) (SUMIMM) a8 agio8in (SUMPFF)
ﬁ?ttﬂiﬂ’uﬂ@; TE DE IE TE DE IE TE DE IE TE DE IE
Jesvineasiumssams 791 791 000 .150 0.0 .150 611 0.00 611 589  0.00 589
maa BULURINNE N - - - 190 .190 - Tq72 772 - 745 321 424
AMAENANTDLWANSUL S - - - - - . . . . 237 237 .
mwanuniuedeRns - - - - - - - - - 491 491 }

Namsﬁmﬁmwuﬁjﬁaazmﬁaﬁu - - - - - - - - - R - R

R? 0.626 0.036 0.344 0.717

x> = 98.011 Y /dff (98.011/84) = 1.167 p-value = 0.141 GFI = 0.976 AGFI = 0.940 NFI = 0.980 CFl = 0.997 RMR = 0.020
RMSEA = 0.020

WANBLAG : TE = 8nBWava DE = BEwarmias IE = antwarmisau

[

= fipieNIshanIzau 0.001 (p-value < 0.001), ** SupdANaDANTLAU  0.01 (p-value < 0.01), * FkpdAzy

NFNANTZAL  0.05 (p-value < 0.05)
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NaN3i 3 BnSwan1eass Snswanesan LLa:Sﬂﬁwmawaamsw”wmgmmmhamL‘Eamm@;‘ﬁ'dawa
@1'am’s:mﬁﬂmsmimﬁlﬂul,l,ﬂmﬁﬁ@iaﬂi:ﬁw%mwaaﬁmﬁ'ﬂ"aﬁwuaeq@m%mmwma@ﬂmiqﬁmsﬁ wuiiasodl
Lﬁm‘zj”aari"umséi‘@nwﬁﬁﬂ%wamamalm%amn@iamnﬂﬁmuﬂaama‘giﬁa WAt 791 wananfiganuing
andnanmidandatatunnanuaiueiadnng ﬁaﬁ‘i‘ﬂwaﬂ'ﬁ@"ﬂLﬁuaﬂugiﬁaaﬂﬂafaﬁu waztaspaNuRINITA LU
UWU9TH LYINNU 611 .589 WAz .150 aNday ﬁw%’uﬁaﬁ'ﬂmimﬁ'ﬂmmaamaﬁmgiﬁawmwﬁﬁﬂﬁwamamm‘ﬁd
UInGatadu N NANBOIUBIRIANT ﬂmﬁ’nwamsvﬁuﬁmmgsﬁaazmﬂ"aﬁuua:ﬂafﬁ“ﬂmwumminluﬂﬁmjw”u
WiNNL .772 .321 uaz .190 anusau uaﬂmﬂﬁﬂ'\awudwﬂﬁ]ﬁhmﬂﬂﬁ'aluu,ﬂaumaqsﬁﬁ]ﬂ'dﬁﬁﬂ%wamaé”am%wm
@iawamwmﬁmmﬁqiﬁaaﬂwﬂi‘iﬁu WNAY 424 STUTadumwansaiuedaIanIuaz s AN NEINT0 AT
RGN ﬁﬁ‘n%wamamaL%amn@iamami@‘hLﬁm'\umaqiﬁaaﬂ'm:]”'aﬁu WAL 491 WAz 237 @NE1aU agnedl
wuiAYIaianzay .001 LLa:mmins’mﬁ'uaﬁmﬂwmﬂiniaaﬁﬂsﬁ'zﬁﬁumadq@]mvmiiuwmaﬁﬂmiﬁ;ﬂvmsﬁ
l@feTanas 71.7 (R2=0.717)

139N 4 HANINAFAURUNATIUNTITUUAZANNFAAAN DI DIRNNATIUNTIY

. LEWNI9 failseans NanN13
ANNAT 1% o S.E. C.R. (t-Value) p-Value

(Path Analysis) LEWNI9 nadgay

H1 SUMAA --> SUMCHH 791 031 16.542 HaNTL

H2  SUMCHH-->SUMCOM 190 .051 2.660 .008** HaNTL

H3  SUMCHH--> SUMIMM 772 - - - HaNT

H4  SUMCHH--> SUMPFF 321 .098 3.474 RET,

H5  SUMCHH-->SUMCOM --> SUMPFF 0.046 - - * RERT,

H6  SUMCHH--> SUMIMM --> SUMPFF 0.377 - - * RERT,

WUNELAG © fiuadnaiafiszau 0.001 (p-value < 0.001), ** fudAYMIaAaNIZAL  0.01 (p-value < 0.01), * SivindAn
MIgBanIzaL  0.05 (pvalue < 0.05)

INANTNN 4 NANINAFIURNNAFIUNTITLUALANUROAARDIVAIFNNATIUNIITBUGAReTD a9t unGgIn
1 ﬂaﬁ'ﬂﬁlﬁm‘*ﬁaoﬁ'umiﬁ'@msﬁaﬂﬁwaL%amm@mamdL%umﬂ@iaﬂ'ril,ﬂﬁf;lul,l,ﬂmmaqiﬁa] PINHAMTILATIER
wui Tespnedasnunmssansisninadsengneasaidisindamaldswudamiegiia agwdisdnngy

aa { Q ‘é v Q a { o e a { {
NIFRANIZAL 0.001 (p-value < 0.001) TIFDAAINURNNAFIUA H1 F1TUaNNETIWA H 2 naifuuudainig
qiﬁaﬁﬁw%wm‘ﬁamm@;mamw’ﬁamn@iaﬂmummmluﬂ'm,l,ﬂw”u WU mmJﬁﬂmmaamaqiﬁaﬁawﬁwaL%a

A ' . @ ' Ao o @ aad o A

mmqmamamenmamwmmm’tumﬂmwu at Il RIAN19EDANIZAY 0.001 (p-value < 0.001) 49

o o a A ' a A A A _Aa A a A
gaansanUsuuAzIn H2 Tugiuaassun@giui H3 MadsuudainigsnalaninaiBinnanaasaigauan

@iamwa‘“nmimaamﬁﬂi WU ﬂ’ﬁLﬂEUuLLﬂ&\W]’]\‘iﬁqiﬁﬁ]ﬁa'ﬂﬁwaL‘]‘}\‘lﬁ’] L‘VWJ‘Y]’N(ﬂi\‘]L%GU?ﬂﬁiﬂﬂWWﬂq’ﬂiﬂ'ﬂiﬂJadﬂdﬁﬂi

'
aad

2N RURAYNIRAENIZAY 0.001 (p-value < 0.001) %oaaﬂﬂﬁmﬁ'ﬂawagmﬁ H3 a'im%’uauuﬁgm‘ﬁ' H4 13
L'ﬂ5'muuﬂaamagsﬁaﬁﬁw%wm%amm@;mamm%ummiai’@mami@i'}Lﬁumug'sﬁaamaﬁiﬂﬁu WU N7
LflJ5wuﬂmmaqsﬁa}ﬁﬁﬂﬁwm%amm@;mamaL%omﬂ@ia’i’@Namsﬁ'uﬁmmqiﬁﬁ]afjnﬁ"aﬁu atINnu &N
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Abstract

Designing and fabricating a magnetic power engine. Usually designed as a linear motion of the piston.
Using magnetic repulsion as energy to push the piston head, effecting to the piston moving to power transmission
to the crankshaft causing rotation. This research aim designed and fabricated a magnetic power engine and study
the mechanical power and performance of a magnetic power engine. The rotor groove is 52 mm in diameter, 130
mm in diameter, and the shaft is 25 mm in diameter. One piston there are 4 magnetic attachments, grade N52,
mounted around the rotor. This engine there are 2 pistons. The torque was tested with a brake dynamometer,
torque values of 0.084 N-m, 0.089 N-m, 0.084 N-m and 0.074 N-m, and maximum mechanical power was 1.718
W, 2.198 W, 2.382 W and 2.469 W at 200 rpm, 250 rpm, 300 rpm and 350 rpm respectively. Magnet power engine
can function as internal combustion engine, providing an alternative for the automotive industry of the future.

Keywords: Magnetic Power Engine, Torque, Mechanical Power, Neodymium Magnet
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