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Abstract

Nowadays, parabolic trough solar collector technology is widely used in hot water production because this
technology significantly increases the efficiency of hot water at a low cost compared to other technologies. But the
design of parabolic trough solar collectors to achieve high thermal efficiency at an affordable price and be used in
rural areas has not been much developed. In addition, the technology of computer-aided engineering (CAE) has
been continuously developed; therefore, it was the beginning of this research that focused on the development of
a parabolic trough solar collector for hot water production in rural areas with computer-aided engineering using
SolidWorks software. This helps predict heat transfer behavior between the fluid flowing through the solar collector
tube and the environment. The research aimed to compare the effect of thermal efficiency of the parabolic trough
solar collector prototype obtained from the numerical study with the experiment and to study the economic value
of this prototype. In the experiment, the research team conducted the experiment from 8:00 a.m. to 5:00 p.m. during
April 2022 and collected the results of various variables, including the temperature of the water entering and leaving
the solar collector tube, air temperature, and solar irradiation. By comparing the simulation results with the
experimental results, it is consistent: the parabolic trough solar collector could heat water temperatures up to 64.3
°C (simulation result) and 65 °C (experimental result); moreover, its thermal efficiency was between 26.18 and
68.77% (simulation result) and 27.38 and 69.97% (experimental result) during a period from 12:00 a.m. to 3:00
p.m. In producing hot water for the prototype, the solar collector is worth 2,939.76 kWh per year, representing a
savings cost of 10,927.38 baht per year and a payback period of 0.96 years.

Keywords: Prototype, Parabolic Trough Solar Collector, Hot Water Production, Computer-Aided Engineering

1. UNW

o a . ' o 2 9 o o = ' ' a
WRIwWaaTa (Fossil fuels) Lnunsasnasanuiwlfasnltuanualuddassinlnglslumnta lWiue:
mm%“amﬁamauauaammﬁaamsmaaWm’i‘ﬁuwiaamuﬁaﬁaqﬁu LA a9 NLREINA BT RARTUS I URA R
advdaifoauazinaiazeas g wualdluauaadnani [1] deiunasunyuion (Renewable energy) 391w
@ A A o A a a & o, , o & ca

WaIwNRanIumaunuiidagnainnane dnnsgsrasaatyninsdaalsasiaasuawlasanloanidu
a % 2 i a a > a 6 & ' [ a dl 6
mmq‘uaamsl,n@amaﬂamau"lﬂLiluam\m Tagunasnuussarfiadidunitoluund snasanunywIounuyue
fouthanldinnunasnuanuiaulasandarannIvinnuedatiusigalseniiag (Solar collector) Lia3IdA4
MATANNTENUNUYaAILALTIRAI0INATWAIINUAMNTOUINNAI ATzt U AU iadLAUTIRA9a1 A
AAITNNTUHANNTBULAZNNTHIAIINTOU Lﬁaﬁwaqvl%avlmmmia@”aLﬁuﬁ%mamﬁ@]ﬁﬂ'nmvangmiwmvlﬂ;j

v a U 1 v a g a A‘ J
284 Mad835N1INIANNTaU [2] amaluqmugmawaﬂmgwu Iﬂquﬂgmawaq”lmmnwugwumﬂﬂ%a

v X A a - A € % o A o o A v &
uaﬂmuagﬂuﬂizﬁﬂﬁﬂqw"ﬂaﬂﬂa@]'uﬂﬂjﬂﬁ@]?daqﬂﬂﬂ "ﬂ’]ﬂ‘ﬂNﬂﬂ']iﬂ']\j’]uﬂvlusﬁusﬁauuﬂzﬂmﬂi:IUmu'ﬂvLﬂillT_HJ'Y]\T

v
A e A

FIRAAN LTINLAUNAIN WAl uaTIS o U uaﬂmnumnaLflumiﬁmsms:ﬁuqmmw%?m aa‘*gu’ﬁuluﬁnﬁmaﬁa

'
A o

= d"ﬁ a o v :’ k3 v dq‘ dl é = v QI t&‘
13] talula Uﬂi:mwmamm:ﬂurmmvl,ﬂﬂisqﬂﬁ’lfﬁl,w ammsau’L%ﬂuqmu’LuwumuwmuLLqumwwgwu

JEET 2023; 10(1) : 1-15



NMINAUILATDIRUULUAINLTIRADTIAHY NOBYNA ANIZYN UAZATA

http://jeet.siamtechu.net

1 1 =3 v s =3 Qs =3 a a 3 o ~ 1 o
[4] wiatia lsfianumieanuuulvaifiviifaranfiadfuszaninwgsdulasmahaeufames Telumaduwam
N197A2n330 (Computer-Aided Engineering, CAE) Nt aa%ued laifiuwsnansunnin ilasdroidueaasndas
21d1AN anudy uazlszaumItinasua e linihiaudin dnfivisiassenfiadidszininnuas
UsinBuadeguoulunuizuum

o @ P A i o o A4 o ¥ e o a &

myhnas i fiadudaswdunasnuanuiounariiaulslugusu lassilsunsunaufiaas

Fralunsdrmimnsiainssuitnungisluniseanuuuuaziie e uas i uwissnine19asa9 Ghasemi
U U A QI a C™ 1 Q/ L= a { ] L a ‘=€
wazaiz [5] ldAnmnazasnnunmaINmMIlEizewwAvuInanibivadiiuiiananfiadnddedusszdninme
' % s =3 o A a 6 v ad a a A A e A =
femnaNNTanTaInILAUsIFasafnda83fiFeaaas Audsnlslusunsy Fluent tWafn®HaU8InN1T lAa T
vadinaflnanisluviedaifiviifasseniad uazviinisdsuifousasiuanunuivesiagwiu (d/p) ifde
Qs a A: 1 v 1 Qs =3 L a 1 v 1
sudszAndnsansinanusenueiviadlliusidalsafiag 3n 0.6 1w 0.7, 0.8 waz 0.9 lasviadauaidunin
3 L & A o o A '

auinansniolu awaidudInguina1InIouan wazANe17 Ao 68, 74 UAz 2,000 mm ATNAIGU TINudn
@ a &% . o @ @ a a X o o ¥
FulszAnTnImsnanuioueduAuTIRa NS ANT U ENFASIUANNNKITBITROWTUAAR I wONNH

A a a 1y @ @ a a & . a Y { o
ﬂ’ia‘:ﬁ‘l’lﬁﬂ']WL’]Nﬂ’J’nJ’ia%mEN@]’JLﬁ‘]_l'i\‘if?(@’NE]’Wl@ETLW&IE{?G"U%&I']T’IWJ'] 80% LLaxqm%Qwaamiauﬁmdaaﬂmaam

LﬁU%’dﬁmomﬁmﬁgqmnﬂdw 100 °C ¢iaun Tzivanidis Wazame [6] ladnsUszANTAINITIANUTaBUALITILES
2IANAUTIRAWNNATUULTZUUTINI N Luadr 83 51T aaaLa ﬁu’“sﬁ'ﬂﬂi:qﬂﬂﬂﬂmmu SolidWorks LAa31889
MIURSIEANNTEN NMIMANL3oH MIhaNuion uarmIaaussaasonfindueseiiussdnsarfiag a1t
FN13032980UNANNT388991n 11 5un3y SolidWorks 7ilderauuus1aas 1-D Thermal model 319310 1dsunsy
FORTRAN uanmnﬁﬁa@'ﬁLﬁU%’df?‘momﬁmﬂ’ﬁﬁmﬂi’a@maoLLmﬁ"uumLz%”umugmﬁﬂmomﬂu YUIALTF WA
AUENANAIBUAN UAZAWYTT fa 20, 34 Az 1,000 mm AWEIGL NKANIIFIRaIaI8llIunsy SolidWorks

WU ﬂi:ﬁﬂ%mwﬁamw%umaaﬁ’aLﬁu%ﬁmamﬁ@]ﬁgmh 75% uazgmangiivasiniauiiniieanueidniuiag

- v, Y R .
aanfiadszinm 955 °C wananidmsgaLiuanuiauyeasriaiuNIAANTL s EIUVIANULANGN
a¥ o2 N " n e A& e At 5 .
yoIgmn)iithinuazfiadansdadinIunTIga e iadinds Bnvsdaulszanininianuiawuazansd
& o 6 = v A X Py v o A a & A X A ' a a A A a '
Tuaasiuiuasuasad naiuw lsiuAnduilannuituaessifarsaiia Siiutn wiana1ndntani fa saaiw
' aAd o a o o Y PN A X @ &
BoInNUUANGITasg D T TuazfanadandadiniIuniFasenfiadiinduiuias nasnniulud o
2016 Ghodbane wazatue [7] PANIUTERNTAINANITINANNTEUVBIVIa TUTIFAIN ARSI LUL Fresnel collectors
= v ' @ o o a . v o & @ a .
FaUsznaudisdIuveisIFziansIfasaNad (Linear Fresnel Reflector, LFR) AUAILALTIRA9 AL (Linear
Fresnel Collector, LFC) d2835189e1ava7n1U5unsy MATLAB wansinundSouifisununanisnaass nudaslan

'
@ A

Tusunsn MATLAB Itlumsdemneidssfnsaiwidinnusan qmvﬁgﬁﬁﬁsamﬁa‘vmaanmaaé’uﬁuﬁﬁmamﬁ@ﬁ
[ a Qf v ) 1 U ' U

LLa:auﬂizammigtyLﬁmmwmau Tug391981 10.00 - 16.00 %. IﬂmaﬁmmmaumuguﬁﬂmumUlu YUIALH Y

muquﬁﬂmamwaﬂ LRZAINLNT AB 20, 22 kA 1,500 mm NG TINUIN UTeANTAWLTIANNTOUVDIAL

& v A a ¢ a X ' & a ¥ v A v & A a 6
LNUTIRA[INALLNNTUIINNIN 60% %E]ﬂﬁ]']ﬂ%'a:]‘m%ﬂ&I‘].IE]G%’]?E]WY]‘Y]’N@E]T\‘DE]GG]?LﬂUiGN@]'JGE]’]“/I@]UQG‘]J?Z&I']m

o o

74 °C daunludi@sinu Ghodbane kaz Boumeddane [8] YinnsAn®UseEnSaiwnisvinanusausadnasusaf

A2901N ATV ITZUU TN U85 51890218291n11U5un50 Soltrace waz MATLAB lUsuny Soltrace N33

VL@“’L%‘LumﬁLﬂiw:ﬁﬂi:z’%ﬂ%mwmiazﬁawﬂaam:fﬂﬂﬁmawia%’u%’aﬁmamﬁmﬁLLasmigWﬁ‘umama{u%’aﬁma
a Cd ' = v 1 6 v i 6 A

anag I@ﬂmmmmaumuqummamﬂlu PINALFUHIUAUINANINBEN LAWY AB 65, 70 LAz 1,200

mm @NANAU §%lU5uNTY MATLAB 15lun1331a 3R Lautaan19n maanga s bt lun1sen i s U ssAnsnwms

JEET 2023; 10(1) : 1-15 3



NMINAWILATDIRUULUAINUTIRA I TIRHY NOBYNA ANIZYN UAZATA

http://jeet.siamtechu.net
o v 1 a el a o =3 v a A 3
mmwmawmmmsmoﬁmaa’m@ﬁIﬂﬂmmsmwaga 6 Lﬁau (N, LU.8. 4.8, R.0. 6.0, LAT 5.0.) DTINUIN

o o

ﬂs:ﬁw%mwmaLLaaLLa:ﬂisﬁ'ﬂ%mwL%amw%aumaaﬁasmaﬁmamﬁwﬁgaﬂ'jw 83.61% LLaz 82.80% qmvxgﬁ'ﬂm

o
o A a '

ihfaunmisanvasdiiuTiananfiadgidszanm 100 °C Munsiimigyiisanuiausznitudunzaniuva

'
o

. o e d X Y o ax Aty e e e T

Fuifaefiadiiniudis uenanimaiudusesgunndiniaunniaanuesvisduiuisianeiadinegny

a98LBus (Optical parameters) LaziJadtd13UNT9 (Geometric parameters) UadriadiuTIiavafiad
PINMINUMWBIBNRBINT AR §Fana lainnuwisslesdulngiisanenuviedniuiidaseiadn

ﬁmmmé?umuquﬁnmamU’luaglu"ﬁqa 20 — 68 mm °um<ﬂLﬁuwﬁuguﬁﬂawaﬂwUuaﬂagjsl,uma 22 — 74 mm a7y

m’aag’h‘ﬁ’n 1,000 — 1,500 mm qm%gﬁﬁ,'}ﬁmaaanﬂuaoﬁaé‘hLﬁu%'a?rﬂaaawﬁmﬁag'iu“ﬁaa 74 -100 °C W&z

vA o [ a

UszAnSnwidsnnuianar luga9 60 - 82.80% aanuiingidndiassundgiuit damunsnrlidszantnwds
ANNTaulnaLALING Lwiﬁ'umﬂLﬁumuguﬁnmwawiaﬁuﬁu%’a?fmamﬁmﬁﬁl,ﬁﬂm walwaiunsnnfentyle
2 1 Y i £ = > o d’i’ ni = .:4' ae A 1 v £
axmﬂua:@mnuml"nmﬂm;mmnuﬂ Fanunznunisinldllununsuun dfununvesnuwivanyasiuiam
A o v & oA A & A o o a ¢ 9 & A [y
LAIDIFUBULANAUTIRAIMASRUUTIINI T LuAnd U aatinTaultlunuATuunels miﬂs:qn@ﬂ,ﬂﬂmmu
SolidWorks 1#n1388nuUULaraId INNUUIIINTIUTouisuNan15918899 bea1nlUsunsy SolidWorks NURA

nInNaaa LLﬂZﬁﬂ‘]&H ﬂ’l’]ﬁ\l@jﬂ A9 LAY E‘T@]?%’Jll@h H|

2. JnndszaiAraInsIan

2.1 aSpuifisunsvaslssAnmuwiisanufouaasiaiasduuuudfivsifarsantaduuusemisludn
gmsuvindouldluiuiizuunildanmssnasstummases

2.2 Lﬁiaﬁﬂmmwmj’ummaLﬂmgmam‘maam%‘aaéfuuuuﬁ’aLﬁi.l'i"aﬁmamﬁ@zﬁmmwwwmiuﬁﬂﬁmfuﬁwﬁw

SaulluN AT

Aad o =) s Q
3. DML KHNIIIY
a o dq' o ar di v . =3 e A a 6 a ) s a Z’ L% &' A
NWITURANNITWARILATBIAULULAAUITIFAIDMATUUUTHINIT IUANE BT U EaT Taul T luN wATILn
@‘ﬁﬂﬂam’hmai‘malumiﬁwmmmﬁmmmLﬁ'an”]uu,mmalunwsawﬁunuﬁmmiaaﬂLLUULLa:a%a
lﬂl U uﬂ; U o A I ad o a a = 1 L g
LATDIAULLY TINNIUNAINWIANA TIntadTdniiunsisveenmdn 3 831 A%
= ad A [ o [ A [y o & @ a ¢
3.1 ﬁn‘mnqwgﬂmm'ﬂaau,awagaqﬂnizﬂumimwmsmmmm‘ummnsaﬁmaa’mmﬂunm’mmsn
A o « a & v g 4
Tuand NSNSl lbNwNTWLN
ad A £ o [ A % = | a 3 Aa
3.1.1 NYEANNLITBINUNIHIIILATDIARUUUAINLIIRADINATHULTINITTUAN
UseANTAWL IR nTBILATITNINTaN RINITOFIWI IAAINBATIEINTBIUTU AN NTEN N bean
MIANNIENUBEITIRAIaIndunGIUNUETIaY (Reflector) LNgriaTuTIFA9071a: (Receiver tube) lanvialy
YT ANT AW TIAN N T URLIAIDIFNITOUL IUNNTYININTO UV BILATOITNTINTOUNR I ULRIDNTAES NE1IBATEILS

Ao mﬂi:ﬁwfmwL%@ﬂam%”auqmwaﬂvl,ﬁiw LAIDIHITOUNRIITULES mﬁ@m‘mmmNﬁ@ﬁﬁauvlﬁaqm%nuﬁga

'
]

°1JmzﬁﬁmigmL?{ﬂwé‘omumﬂmsmﬁﬂuLLﬂaawﬁaowuLLaGawﬁmﬁLﬂuwﬁ’aaﬁuﬂam{auﬁﬂmw BIuanInNUTINUS
AIFNMIT 1 [9]

Q,
It&

T = Q)

JEET 2023; 10(1) : 1-15



NMINAUILATDIRUULUAINLTIRADTIAHY NOBHWA ANTTUA UATATA

http://jeet.siamtechu.net
fuald 5, Ao Usedniniwidsenusan (%)
A a % Y o a P
Q, fe Usumanusauvasiifldansiiarseniiad (W)
fla AraRasenfiag (W/m?)
a X do e P 2
A, A0 WWNIUTIFAWNAL (M?)
X a o Y AN o o A a € ° v A
wana NI maNNTansesif ldannssfasenfiadmansadimimlaanaunsn 2 [9]
o - mC, (T, -T,) _mC,(T.-T,) 2
" At At

Munald m Ao wavasion (kg)

C

w

8 A1ANINMWTBUVDIIN (kJ/kg.°C)

T,T,
At

v a o - E L g v & @ a 6
3.1.2 N13AIINIARASNITINIR WAL aulmwau LWAVDILATDIARLUVANNUIIFA29D N AU

A
f
A
f
T,.T, Aa ganndvasiniaumaananvadiiuiidaeriad (°C)
fa gamndvasihiausdhnnviedinuiidaweniiag (°C)
=
A

2]
B v oA a 6
2] ‘Ii')\iL'Jﬂ’li%ﬂ']i?ﬂidﬁ(ﬂ')dﬁ]']‘ﬂ@]ﬂ (s)

w131 luan

311 1 n3auuulslaseasne (Unstructured grid) 2ainTasduuunlagldlusunsy Solidworks

Receiver tube wall:
v=0m/s
w=0ms

o

u = anudmesreslualuuuaunu x (mss)
v = Anudarsaredualuuuaunu y (mis)
w = prihesssedlualunuaun z (mis)

Inlet: m, =0kg/s
th, =0kgs
m_=—0.00831kg/s

sufi 2 msthmualenlsveuivavsinsasduuuulaglilusunsn SolidWorks

JEET 2023; 10(1) : 1-15 5



NMINAWILATDIRUULUAINUTIRA I TIRHY NOBYNA ANIZYN UAZATA

http://jeet.siamtechu.net
nsauuvldlassaivainissduuuustfiviaaeniaguuusewnludnfuisuaenlduuuainasa
ARDATIlATIFIITITEWININNA 2,163,296 N30 me@”agﬂﬁ 1 uazltaanasfAuwuy Semi-Implicit Method for
Pressure-Linked Equations (SIMPLE) Twn13uritywn ffisadasiuiWavaslng (continuity, momentum and
standard k-€ model equations) e lWA1AIT Priqua = 997 kgim® use 1, = 0.00089 Pa.s daudulidug lu

WUUFI88Y standard k-€ turbulence model @@ C,=009, 5,=10, 5,=13, C,,=144 unz C, =192 %anani

6

wnaldruadgiulunmssiassmsinssasesinanisluresiussfarsenfiad aoil 1) ansuifvesvalns

q

(ANUAMILLULATANNRIAA) Hd1aef 2) ITuuudaes standard k-€ turbulence model lun1sdwIANT IAAT D
Inauunuthu 3) nsfraasmsinazasvaslnasgluaniizaida (Steady state)
{ 4 , ] { o =
9n3U9 2 usaalauluvauiua (Boundary conditions) uazenengg filtlunsdraasnislnasesvatlng o
Moazdoaaii 1) Widuveslnaflnauiadifiuisdasenfiaddamnnd 35 °C uazanunuILL 997 kg/m®2)
TaINInNURIadALTIRA R ua A doaTnT s A 0.00831 kg/s LAzNANHMULNNT MABLLLUFNLEND
(Uniform flow) lufigmnaunss x 1insis 3) Tadnsaanuedsviadinusidarianfiadmrnaliiduanuauaia (Static
pressure) 461 101,325 Pa uazvadlnaaz lwasanannsesnisaaniilannuanwnsluuinnitanuawniawanyia
o =3 o A a 4 £ ' s =3 o A a 4 . o v = A
GUAUTIFATAE 4) HhIVaIviaaILAUTIRA9877iag (Receiver tube wall) innualdiduuuulifinnsanloa
. . = P s A LA < A o o
(No-slip condition) naa8nsiawnits fia lddanuSwesvaslnavuSnmniismaiuies

Asasusdainistuaresvedinanitslurediiusigarsenfiad sursadiwimlaainnisisinaia
WaAAA3I209 1naL TSI (Computational Fluid Dynamics, CFD) G41l3znaudaunguaassunisdng g laun

o & o @ v & o a o A
mlﬂ’]impﬂwma a&lﬂ']ia%iﬂ']:ﬂul;“u@u LLﬂza&lﬂqﬁa%iﬂHWﬂﬂﬁqu LRAIINURELDUAGIRNNITN 3 [10-11]
T+ 0 )

Tasf x, vy, z unuunwlufnaain (Rectangular coordinates) Waz u, v, w un%a18t52luuuILAY x, y UL z
AUE1aU dmaumiag&’nﬂuLuuﬁulﬂﬁ‘lumiﬁwmmmnﬂﬁymmawaoLLia@”u usslindasvaalan uazusaioa

Ada X o a o P
Yl’m‘l’ll,ﬂ@"ll‘l«l»ﬂ‘]_l"lladv[,%a BRAITIEALLDUAAIRNUNITN 4-6

X-component: @4_%_,_% __8_P+ @+@+@ @
i . P ox* oy o OX # oy o

component: @4_6_2\/_,_@ —_@4_ a_zv a_zv+a_zv 5)
Y p . p 6)( ayz 62 ay aXZ ayZ 622

z-component:

[6uw owu azwj oP [azw o’w azwj
+— =——+ + pg (6)

p| — — + +
ox oy orf 01 ox> oyt or’
lasfi p unuwenuRLuTs0slne P unuusiauiinnnszyindevesvesing uaz 1 unuanuniavesvasinaluiuwiun x, y uaz
kg { o o o { a & o ° X% o o

z wonanimadasuudaszesndsnusntiaznasnuanuiauiiiaduisasinamanaduwalddis sumsauintwadanm uaas
NUALBLARIFNANTA 7

or oT o T o1

pC——k —2+—2+—2 —Q=0 (7)
ot ox- oy- oz

'
ad o '

lagfl ¢ unuanugaNuTaudunzrezedlva T unuganginduniadngg sa:ve9lna usz @ unudannis

fifanasnunanusanneluvas nadeniiadsunasluuwinny x, y uas z

a

lunsdrwimns lravesves andansacuuutuiuaunsadwinlasis wwusiass standard k-E€

JEET 2023; 10(1) : 1-15



NMINAUILATDIRUULUAINLTIRADTIAHY NOBYNA ANIZYN UAZATA

http://jeet.siamtechu.net

A v a o o - 1 . .
turbulence model G413:NAUAIY 2 RUNIINAN 9 Hufe auMINRINBIanTuIn (Turbulent Kinetic Energy, k)
lglunrsdrwianasauaativesvedinaraz lvauuuduliu wazaun1sn1snszatsalduu (Turbulent

L . o o ¢ = Y {
Dissipation, &) Iﬁmluﬂ']iﬂ']u'lmiz@ﬂﬂqiﬁuﬂjuﬂﬂﬂﬂmaﬂqﬁa sﬁGLLa@IﬁﬁqﬂﬂzLaﬂ@]@Nauﬂqiﬁ 8Lz 9

d d d u ) ok
—(pK)+—(pku,) =—|| g+ |— |+(G, +G, )—(pe+Y, ) +S 8
at(p) Bi(Pu.) ) [/1 ijaj (G +G, )~ (ps+Yy)+S, 8)

2

0 0 0 . | Oe & £
a(pg)‘*'a(pgui):a [ILH—;‘_)K +Cs1F(Gk+C53Gb)_ngp?+Sg ©

] € ]

a A A £ o v A 'Y
lanfl g unuananiiavasvedlnaf mawuuduthuaansndwinlaanaunisn 10 uaz G UNUNATEINAINL
eda P £ 2 A a & = o v P
sninddevaslnsnn lnawuudududafianninadeuinnusweswasnasmusadiwimlaannsunsn 11

' o Aa > ¢ 2 a o A o 1
#u G, ununazasnasinuniidevasinasme nawuudulhudafiannusiassdinuinszyindeadlng aunan

furmldanaunIn 12

k? k?
=t [/T]ZPCG o
G, = 2ylSijSij (11)
M, op
G,=-0,—- 12
b g; Pr, ox (12)

3.1.3 wrnazviouisiararfiaduuunialus (Parabolic reflector) fia guUnsaifiltlunsTuuazasiausad

A €4 a 2 o Y ° ' o A Y
awanfiad Taduua 1 x 1.25 m? %u1 0.8 mm UAZNINANIRGAUAKAT F1WIU 1 wHn uaasaazUf 3 lunisia
ANNLTNVRITIRAI7IAI574 (Global solar radiation) in3ae tals Inuadinasiduaiasiialunia laovinnns
1AAIuA 8.00 — 17.00 %. tduszoziian 30 14 lugradamiasnen w.a. 2565

31N 3 LHURE OUIIFA AL

3.1.4 viaTuTIdn9817AL (Receiver tube) Aa gUninifiltlunsgaduisiarsanfiadnusiuaziauisdang
P L A A P & P &
AT WUUWII LUED smwmﬂLaumuguﬂnmamrﬂu 9 mm PALFRHIHEUINAWAIEEN 13 mm 817 1,000
mm Lmzﬁﬁmmrﬁa@mamm 11U 1 1% LN s RuAULAT Wat ol RnTEnsmanuTana18n1TIN
v =3 { 1 Qs s 1 v k% v 1 1 :/ vy < &/ Qs

ANNUTOUINAIDNAT NNV BTUTIRUAZENUNANNTDUM umswwmwmaumnwa"l,ﬂguﬂmaummu IECRIR]
7 4 wananifinidvldldinesladidazfia K (Thermocouple type K) iNaTngmn)dvatinion aud
8.00 — 17.00 %. tJu3zu21I81 30 % IUTIILADWN BN W.7. 2565

JEET 2023; 10(1) : 1-15 7



NMINAWILATDIRUULUAINUTIRA I TIRHY NOBYNA ANIZYN UAZATA

http://jeet.siamtechu.net

o o

~ ' a a ¢
E‘]J‘YI 4 NATUTIRANDNNGE

3.1.5 gauthuuuiaRawdl (Mobile shower) fAa gunsaflslumatusiiaudumwa 70 x 75 x 180 cm® $1wau

v 4 & & o A

1 ¢ Telinfaain ﬂﬂ&] RAALNBT? Ulumimuquqmﬁqﬁm ﬂdﬁﬂqﬂlﬁadﬁ%ﬂ ﬁ']'ﬂ%l,ﬁ%vlﬂ wazdimIfaassaiiannu

U

A = o =
REOD ﬂl%ﬂ'ﬁmﬂ aun LLﬁ@N@NE‘ﬂ‘Y} 5

180 cm

= tg kS 2 =
gﬂ‘n 5 QAIUWILLULARDUN

o § v & o a 3 a o a a &
3.2 N3TUIMNINIRVDILAI DY (;I/%LL‘IJ‘U ANNUTIRAWNAE LLU?J?’I\?W']?’I‘[‘IJR NHANRIUVNA ﬁ%1%ﬂ%1°ﬁ [%
¥ 1

-~ S
NWNBBUN

°Receiver Tube

Parabolic
Reﬂectoro
Mobile
shower

Water tank
200L

Blow-down
water °

E‘.I.l‘ﬁ 6 LHWATNNIZLIBNNTFNI WY BILATDIAUULLLANNLTIRA N ﬂFLL‘]J‘LITNW’]‘E’]I‘]J an

JEET 2023; 10(1) : 1-15



NMINAUILATDIRUULUAINLTIRADTIAHY NOBYNA ANIZYN UAZATA

http://jeet.siamtechu.net
A v a I3 o A a € a o o a :‘ v &/ A a
lAJaIanLLLAIALTIRA e Anduuusen luindnsundatinSeulsluNufsuun 15unszuIuns
uaniia o 13ludy (Feed water tank) 200 L (1) gndu (2) Ik lwaruriesussiarsenfiad (Receiver tube)
(3) v InaruriasuTIFa e dururziausIFasaAinduuunisnluan (Parabolic reflector) (4) lavuuay
. e A e a e A y N o N - A ed o

axviauiafiansenfiadidngriesy Sedenaldgunnivesindas 9 iingeluananuduuasisiaeindfigadu
vhgriatu laglglwnuefiineslunsiaanudusasisianarfiaduazyinstufineanng 10 wifl daunvia
punndvasilfineslualidarfia K uazguinpfizasaimealtlolasfiinaslunmyiauazvnmaiufinuannsg 10

a4 oA o < 3 e L v 4 A P . 2 A A <& o A
wilgwasnu aniwihiawez nalugdaruiniafonn (Mobile shower) (5) Salimsfinaunasluadaioniugu
panpillAinanzaunumaldonu udnasengdninnallunisewin ihdlflunsewiisiaudiazgnidesis
6) Nnnuinaliiiaanudaiitaslunisenuindeldnisiduinanasingy (7) nszuinnisvinauinan s
inIasduuuuamAiLTIEanafiaduuunannludninmywiswduzudafesllaudisuduaninaunses

= & o A
\RIIFU UFP9AITUN 6

[

a 1 a 6 { v @ a 3 a
3.3 msﬂs:mummé’um‘lmm LATBIANEAIVDY Lﬂ%ﬂdﬁ%ttﬂﬂﬁ’)tﬂﬂid gavanag LLfIJ‘]Jiq\‘]W'ﬁ'l‘[‘iJaﬂ

o o [ A

) U‘mmiﬂizLﬁuﬂ's’lu@jmhslul,%aLﬂ‘ifl:@mam‘mnmﬁLﬂi’l:ﬁ ”mﬁ%mmaosw:nmmunu (Payback

A o U o U U 4 v 0/ Qs =) = ¥

Time, PBT) ‘Ii\‘iﬁ’]&l'liﬂﬂ'luilmvl,@ﬁl’mﬂ’ﬁu’muﬂuiuﬂ’ﬁﬁi’mLﬂ%ﬂ\‘l(ﬂuLL‘U‘UG]’JLﬁ‘]ﬁ\‘i?m’mE]’]Y](ilgLLﬁJ‘]JS’]dW’IS’IIUQﬂﬁ

(Total Project Investment, TPI) 41 Woununadsernganadanuluidi (Periodic Energy Saving, PES) L& @3
ANUFNNUTAIRUANTN 13 [12]

TPI (Baht
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JrazIan s, sim. TTtn, Exp. % Error

(Ta.) (%) (%)
12.00 49.37 50.57 2.37
12.10 49.69 50.89 2.36
12.20 59.04 60.24 1.99
12.30 68.77 69.97 1.72
12.40 36.94 38.14 3.15
12.50 41.67 42.87 2.80
13.00 35.52 36.72 3.27
13.10 33.85 35.05 3.42
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13.20 35.63 36.83 3.26
13.30 31.61 32.81 3.66
JraEIAN M, sim. T, Exp. % Error
(Ta.) (%) (%)
13.40 26.18 27.38 4.38
13.50 38.04 39.24 3.06
14.00 29.83 31.03 3.87
14.10 29.46 30.66 3.91
14.20 48.71 49.91 2.40
14.30 49.57 50.77 2.36
14.40 49.79 50.99 2.35
14.50 32.39 33.59 3.57
15.00 31.86 33.06 3.63
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Abstract

This research aims to study the application of ABC transportation management system technology, and In
order to improve the efficiency of the transportation management system, the tested questionnaire is used to determine
the confidence value. The entire confidence value is equal to. 962 Data was collected from ABC Ltd management,
transport managers, quality inspectors and transport drivers through random sampling. (Unexpected sampling)
Determine the sample size according to the table of Krejcie and Morgan (Krejcie and Morgan, 1970:607-610). At 95%
confidence level, the error of + 5 is equal to 100 people. Use product regression analysis to analyze the data. And in-
depth interviews with transport managers, transport supervisors and three senior transport managers. By selecting a
specific information provider

The study found that most of the respondents were male, aged between 31 and 40, with a bachelor's degree
and a monthly income of 15001- 25000 Baht less than 5 years of working experience as a transport driver ABC is
limited in all aspects, which is very important for accepting high-level transportation management technology (f= 4.10)
Considering every aspect, the most important aspect of transportation management system technology is the benefits

of technology. (f= 4.19) The second is the working mode adjustment (f= 4.16) followed by technical access

(f= 4.13) Next is the attitude to technology (f= 4.12) Services of TMS technical service provider (f= 3.92) The results
of showing technical benefits affect the adoption of ABC transportation management system technology. Statistical
significance is limited to 0.05 level. The factors that affect the adoption of ABC transportation management system
technology have the same positive direction and the largest weight. The weight of the technology is 0.537, followed by
the working mode adjustment, which is. 303. In terms of technology, the weight is. 126, and in terms of service provided
by technical service providers, the weight is. 063 It is also found that the employee attitude factor is in a negative
direction, and the weight value is - 203. Because most employees think that the implementation of the system reduces
the role of employees, and they worry that monitoring the performance of employees will cause concern. ABC
Transportation Management System Co., Ltd

Keywords: technology acceptance, transportation management system technology
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SeTeimannNd (Frequency) Wazfn3iagas (Percentage)

46.12 myanzuuusoumuaeni 2 Snreilasldaaaifinssamn (Descriptive Statistics) 3La1=# ¥
fLady LLa:@hmuLﬁmmummgm (S) Tasn 5w annunan gue L ad saN NN TR AR WIINLEE N BT
(WITE BAvT@Iu. 2558 : 358) A9liANLAAE FTAUANVUEAADNITAATLD 4.50 - 5.00 ﬂmﬂﬁaagsl,uim”umnﬁqﬂ
3.50 - 4.49 wanuivagluszauann 2.50 - 3.49 wineivagluszautunany 150 - 2.49 nanofivegluszdudan
1.00 - 1.49 %mﬂﬁaaglmzﬁuﬁanﬁlqﬂ

46.1.3 MIeTsALUUFaLDAaand 3 SiereilaglEaiaFonsTou (Descriptive Statistics) 31AT12AWN
dLady LLatzﬁhmuLﬁmmummgm (S) Tasnsulannunan gueIfLaa sa NN TR RN WAIAN WIINLAE BT
(W38l ARvTmIne. 2558 : 358) aaReLads FAUANNEIAADNIAATULD 4.50 - 5.00 %muﬁoaglus:ﬁumnﬁ@m
3.50 - 4.49 wanpilvagluszduun 2.50 - 3.49 nansisagluszaulunang 1.50 - 2.40  winefivagluszauon 1.00 -
1.49 Mmmﬁoagluim"’uﬁaﬂﬁq@

4.6.1.4 MIAaLRenamulsNMIsaNIUnalulad TzuuUSMIIIaMTVRFIVBILITHN ABC 3110 lasnsiansi
ALY IUTIUNMaL@s7 (One — Way ANOVA) ﬁs:@”uﬁfm%ﬂﬂ”tymaaﬁa 0.05

4.6.1.5 NInagausNNAgIUNIIBaNTUIaluladsruuuInIsTaNIIVUEIVEILIEN ABC $1nalaunis
AeTzinIInanauwnam (Multiple Regression Analysis) ﬁiz@”ﬂﬁfﬁﬁ%ﬂﬂ”ﬁgmmﬁﬁ 0.05 lasfdaanasdasduuasnis
3Lﬂiﬂ:ﬁmmmaﬂwmmmuﬂnﬁ Enter Multiple Regression Analysis (%0363 JusRundns. 2561 : 1)

4.6.2 MIIVLITIATAIN

mﬁﬁ?'ﬂL‘“mqmmwﬁmﬁmﬁ:ﬁ%Qammsé’ummﬂ%aﬁnlunsjmﬁaﬂ"mﬁLﬂ%Qﬂ%ﬁ']ﬂ%d'sW']W%ﬁd {390
ﬁ'rﬁaﬂavﬁimmmnmﬂuiagmwmstﬁ’uaaﬂf,jm?’aaaml,l,@iamu f35eiumseait

4.6.2.1 miﬁﬂmswauﬁmLﬁmﬁuumﬁmmmwﬁ ilown anenasitisidasmedmms smnalulad
STULLSMIIRIRITUVUET NENadoM I wludInnuuss

4.6.2.2 msé’ummﬁqﬂﬂapdulﬁiagaéﬁﬂ”ty (Informal Interview) I@]Uér"ummﬁﬁu’%mﬂudmmumua’afﬁﬁmu 3
i Lﬁalﬂﬁﬁayam:ﬁnaﬂﬂLﬂ’%'m_lLﬁﬂummmﬁauvﬁamwLmn@mmﬂﬁagmﬁdﬂ%mm

4.6.2.3 MITULUFNABAULEIAN (In-depth Interview) Imﬁ'ummi;ﬁ’tﬁﬂ”awé’nﬁﬁm@ (Key Informants) @8

€

USWITIAEIUITUVUFITIUIN 3 Viml,ﬁaﬂisl,ﬁm'ngﬂLm‘ummau%’umﬂhﬂaﬁizuuﬁmﬁﬂmsmuawaw%ﬁ'ﬂ ABC

o

mne

Do 2

a o =

5. Nami’mmmxanﬂ‘mﬂua

5.1 298dIMYAAR NANTITLWUI 1389 M3UaNILINALLLAH T2 UUUSHITIANITIREIVEIUSEN ABC 31n@
dl ' = ' 0 1 &) dl < a =1 d‘ =
mf]uﬂgumamamulmgLﬂmwmmmnﬂqﬂ sosnauduwends dany 31 — 40 T unfiga se9nsnneny4r - 50

o ' & A 1% = a a A P o = o =2
216N 30 uazs dauly faunsfinsnyiygreiunniga sesasandszaumdnudsendans/iig. 5098930
§32aUMIANFININNTONAN N 389890 TTAUNNTANBIGININNTUNANEN LLazﬁi:@Tumsﬁﬂmgoﬂdwﬂ’%rgzuum'% i
eladatfion 15,001 - 25,000 m‘nmnﬁq@ 989350 ladaLAan 25,001 - 35,000 LN Ta9aINITE ladaLian @
1 J U o nl 1

N31 15,000 UM 389898145,001 UnUn L waziylddaifan 35,001 - 45,000 U Uszaunisailunnsvinaudinii s
0 snfiga T9989NNUTERUMITDWNNTHIN 5 — 10 T 789890702 RUAITAUANTYININIWIT — 15 T T8989V
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Uszaunn5allunisvinen 16 — 20 I uazdszaumsailunisrines 21 D4ulY uasludruvesduniisns
wﬁfmmﬂu”mmﬂuudamﬂﬁqﬂ TOIAINNIETUAUIITBABNIIBIATIDVHES TOIRINIATLAUII Y ;‘Jj”u‘%msmumumueh
FOIRINA RIS UL TATEIUN WU LLazs‘hLmmmuﬁw%ﬁﬂi:ﬁuqmmw ANEIAL

5.2 Han13AERdasansHansumalwladsruuUSHITIANITIREIVBIUIEN ABC 3110

HAMIANEIWLIN 238 suausumaluladssuuusnIsIamITuaIu8dusEn ABC e lunwiiniinade
nIsaniuagluszauun Imﬂﬁmﬁﬁm@iammamﬁhqoqﬂ fo dudszlomiveanalulad sesadunde dun1sdsy
sUupuMIin dumandfansldnumalulad duneuaddamalulad uaz dunisliuinisvesdliuinig
walulad TMS TaadnuaziBoaudazenueait

Jadumssansunaluladszuuusnisaanmsuuasnadussn ABC nalu sumsitndanmsldnwnalulad
Tunmmuwsznedanndadanudaydanisvanivinaluladzuuuinsdamasuaszauann (X=4.13) \aRason
usnetanuin ﬁaﬁﬁmmém”ry@iﬂmm"@ﬁﬂa%@qqq@ fia 2. iudednalulad TMS Trsaaszeziialunszonas

' a

(X=4.26) 3098481Aa8 3. iudadunalulad TMS sansnsaslunisiondayalunisvinuldgndas assdeninw
§09N13 UAZEZAINNANTL (X=4.19) 7898901AaTD 4. vhummmL°1T150°1Taa&aéh%%“umiai’@miTMSvL@i”ﬁuﬁLmu
Foalnd (X=4.18) 7a989anfada 5. szupdaifivdaysfianuminzauuaznizuiwnmaionlidoys (X=4.00) uazda1.
vudaimalulad TMS wnaluladfamusaldrnulahoussldtudon (X=3.04) mugeu

Tadumisaniuimaluladszuuuinisianmsudszasuisvh ABC $1ialu dunsdsugduuunisiinuly
mwnakaznedanniafianudaydenisveuivinaluladszuuuinisianisuuasszauann (X=4.16) [faRanson
Wusadanuin “ﬁaﬁﬁmwﬁm@@iamié‘@ﬁusla%agoq@ fia 7a 5. inalulad TMS muInaFURaNIIINUHIY
Tsunsuinlfmunsagasaamsldienanslunsinuuazivdszansnwlumsvinnuanniu (X=4.30) sesasanda
78 2. tnalulad TMS °1hUa@mgumau‘l,umiﬂg‘jﬂ'ﬁmuﬁmmsmudavlﬁ()_(m.29) J09893nAada 4. inalulad TMS Brelu
msﬁm’mﬁﬂ’ﬁaﬁﬂlumﬂudomuIﬂSmevl@TgﬂﬁaaLLﬂ:LL&iuﬂﬁfu (X=4.19) T09a381AaTe 3. tnalulad TMS auTn
waadnalugluuuuaruaia $9t0l9msrnauiedu (X=4.09) uazte 1. naluladnmsvieudiomalulad TMS
mmsn%’nmmmﬂaa@ﬁmaaﬁaya"l,@i”ﬁﬁlﬁu (X=3.94) MUEAL

Ta3unsuausumna luladsuuusnisIan1Twasua9u3En ABC 3110 lu audszlosdaaanaluladly
mwnakaznedanniafianudraydensoauivinaluladszuuuinisianisuuasszauann (X=4.19) \HaRason
usedawuin “ﬁaﬁﬁmmﬁ']ﬁry@iamsm"'@ﬁﬂa%@gaq@ Ao 78 4. nm3ldinalulad TMS Treldmnisnasiamay
gouzmMIuldagegzaan 037 (X=4.27) sa9898ndet 1. mldinalulad TMS TroRnyszansnwlums
Fananndadin (X=4.25) s09a987d078 2. Msldinalulad TMS °ﬁaﬂiﬁqmmwmaamsﬁﬁmuﬁﬁuﬁu (X=4.20)
J09a9u1Aeda 3. MIkiinalulad TMS Troaaaanlunsrinanuas (X=4.20) sa9adanfate 5. msldinalulad TMS
Holunsanqumsinuldadigndes windr (X=4.15) uaztia 6. m3ldinalulad TMS Banliifadszinianlu
msﬁﬂmuua:slf*ﬁw%‘wmﬂsamo@j”mh (X=4.08) MuSAU

TassmrsansuinaluladszuuusmsaamsruasaasuiEn ABC naludunaunddaina luladluninss

% v A

UazIeT aﬂqﬂmaumwf%ﬂﬂ”ry@iammau%'umﬂiuia H9rUUUIMTIONMTINEITZALINN (X=4.13) Wanarvaniduneds

'
' v o o ' [

wui dafifianudaydenisdaduladegiga Ao 2. inuAadunalulad TMS Wuinaluladndqmnin (X=4.20)

]

v 1 a 1 o v o v 1 a a &/ -
Ja9adundaa 3. vnudaiwnalulad TMS inldvusansarinuldainsdysz@nFanundu (X=4.20) s99a381fe
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Ta 4. inudainmslsanuwmalulad TMS vildvinuaadafananalunivinegu (X=4.12) sedasunfeta. inuaainns
Ienunalulad TMs vildviuianfianala inuie ldgdudau (X=3.96) ausau

Tasunsvanivinaluladszuuuinssanszudsvasuisn ABC Snaludiunisliuinisvesglvuing
walulad TMS Tunmmuuszmatanndafianuddydenisauivmalulafszuuuinsdanissusszaulunang
(X=3.92) lafansondusetonui ﬁaﬁﬁmméﬁﬂ@ﬁamsﬁ'mﬁu’l,a%aqaqm fa 1. JliuinsdesmanIninmay
mmﬂaaﬂﬁ'ﬁﬂuaa‘ﬁagamiﬁwmluu%ﬁmam'mvlﬁ()_(=4.09) sosnsunda4. gliuinmsdasdnisnuliddinsmne
MnuvedszuuuazfiszuumIdsestoyalunidiandu (X=3.97) s09aundete 2. dliuinsdesaunsaudlodym
°ua<1Q’L‘*ﬁi:umm:mmsmauauaamﬁawa"l,ﬁﬁ (X=3.96) 7998981AaT0 3. @ﬁu?msﬁaamminmauauaamw
fasmslunsldiuvendazniisaulunsiafastudng g AsuldinunzaununuX=3.93) sa9a9a1f0d0 5. o
Wu’%msﬁmiﬁ@mu’%msa&mmm:amm:ﬂﬁﬁm (X=3.67) AN1AU

5.3 HaN133tAIIzHdayan1sBaasuinalwladszuuuinisdanisanasasuItn ABC 311a

HAMIANEIWLIN nspeNiumaluladszuuUSINITIaNsUREIVILSEN ABC Siaszauinn (X=4.18) 1o
Warsmndusnedawyin iaﬁﬁmmﬁm”ty@iami@i"@ﬁurl'«a%agaq@ fie Ta4 ilaviuldsinuaznenadliinalulad TMs
Fnlirinudasnsiazldinaluladitlumsusmssamsvasring (X=4.21) sasasanfiodat vudanuaslafazdnsnms
IFmnalulad TMS iathanlglumsuSmsanmsvuss (X=4.19) sa9aanfates iuaznasas Usuldinalulad
TMS iemngasmslumswamlusinnuuimssanisuussbain (X=4.16) uazda2 vinuazinnalulad TMS w1 ldlu
Nuliidudseininwseanalulad(X=4.14) awdau

5.4 an1IENMBAiYAAA

%

1) 72387 1 Maddsmsbianwmalulad annmssuasal “nsienalulad TMS W lFnurinudain
' £ ' 1 =] L% a 1 ” ' v v o Rt A £ v =
nguwinnulusmnusndsanInhimslsnunalulagednsly lasnasgdngudlidayadeany Ao winnudasd
MIaUSNANTIENY WaldiAutsnsldnudisuazidnfsle uazdasdaliiinmmaaasmsldanunaunldnuasonsauns
A LA o o A a & o o @ o R o a o A A o
afigfelddlinu Ssfinadudroiudasomadifinslsnuwnalulad lunsvensvinaluladzuuninisianis
YUFIVBILIHN ABC
2) Tadufl 2 nsdsugUuuumavhenu aanmsauasal Wadinaluladithandsugdununsvinnuses
winnuludrwnusnssiudahaunndivgdusumahauldadsluazdmaadislnunmsdnuaminagm
I@umaagﬂnéu@ﬁﬁaga@ﬁm fo m’u‘ﬂ%’ugﬂLLuumsﬁNﬁm:ﬁﬂﬁLﬁ@mﬂﬂﬁﬂuuﬂaamiﬁwmmaawﬁfﬂmmm:v‘iﬂﬁ
' o o o o o o o , ' 9 & i, o &
winnudasldalunsdiumdmiumaaulugduuulng winnuwezldaaduaaudis senaan Mnuszainin
~ 'Y P ) o L A o a & a & o o ) o & o a
Waninanudanudlalunsvirnuuuulndflsinalulad Sefinaiudronviasomsdndsnsltnwmnalulad Tu
mMIsanIunaluladszuuusnissansuuadzadussEn ABC
3) Tadnfl 3 Nauaddamalulad amnnssunsol vihudrauadedslsdomaluladTvs” laouaaguUngu
dlvdayadray Ao naluladidnainsisldiianisvhau fenumenisgilunsinunil sasgiwanmalulaine:
o o Aa A a a a o ) A ) v 4 a & o ) o
g39mMInuid Sussdninm wazfadiazausadhanuidynideminenyaaald Silnaviudionudaions

WNBINTMEwna lulad lunsoausuma luladssuuUSHITIMIUREIVDIUS N AB
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4) taaef 4 Uszlozivaanalulad anmsaunual “vudaiunaluladTMs Adwdanltounuilszlost
adnalanumaihnuludinauss” lasuassungudlvdayadrdn de aluladamaunsatisldwinnumnuldis

F2AIN WUUNWA wazaromaluladazairsnnunanilunulidedsonss aani1sht nIwens wazdulwizSuass

vaa & a

Anamwasfinlimaninaasauasanudanisvasgne laabdu wazanuAananafians nalifiennustalums
¥ winowldUsmnarindutuununniisssdulatoo % ilwiAadszaninwlumu Sefinaindrotudesy
M fsmslgnuwnalulad lunssensumaluladszuuuSmssanmuussvedussn ABC

5) sl 5 miliuinavasliuimumalulad swnnssunsalnslsuinmanuglduinsnaluladTvs
rufahdliuinsmaninaausuainnudaimslunsldnusasuisnriuenalilasrasnguglidayadany e
pflﬁu%mnfluﬁuﬁmﬂﬁwm saumuanlumsldim 6Ps uanduusundiiiunsaaden uazanasnawnsleomu uda
FItuazdasmanInIasiuanadeImsluszeufia waemusntiouiTywens 9 ldmsashayunas uazgduuunig
¥awlad Gedinaindreiudasumsdnfansldmnumalulad lunssensumaluladszuuusimissansungives
U3EN ABC

5.5 NINARDUANNAF I

M30aLa0NT38NTaNTUNA LA TEUUUSHITIANITVRAS LaznuaNTuUINaluladseuuuSHiITaans

udd o suMIweInsol lagmsianzianundslsumadsn (One — Way ANOVA) fissauisfmannaaia
0.05

A A & a
A179N 1 NFAETIERANNLYIU TN N

Model Sum of Squares df Mean Square F Sig.
Regression 29.297 5 5.859 29.548 .000°
Residual 18.640 94 .198
Total 47.938 99

*0<0.05

MANN 1 wumsamaseuiiunausuinaluladszuuimssamsvuds lasmaenednaneside
\duaTINRA RaBa UL La plasusunssansumaluladng s aauds fanswadenssansuimaluladszuuusms
FAM TV TiszaUtHddy 0.05 (A1 F = 20.548 ) Tasumsansuinaluladszunusn1ssanisuuss 1890550 ABC
dria nmIilenzinmInanauwra s (Multiple Regression Analysis) 1ae35n5 Enter ﬁi:@”ﬂﬁfﬂ@%ﬂﬂ”tymmﬁﬁ 0.05

@]’]5'1\‘1ﬁ 2 URAIHAA LLUUﬁVL@ﬁ’]ﬂﬂ’]i%mi’]tﬁﬁ&lﬂ’]iﬂﬂﬂ 3] UW‘V}]QM

JEET 2023; 10(1) : 16-30 25



ansmisaniunistzyndltinalulady

IAFTY MBUANY LAz

http://jeet.siamtechu.net

Model

R Square

Adjusted R Square

Std. Error of the

Estimate

7822

.611

.590

44531

AMNATN 2 WU LL‘lJ‘i.Jﬁi’]fﬂ8{1ﬁﬂJﬂ’]iLé’%ﬂ(ﬂﬂ?JEJW‘IQQM@’];J’]‘EEW%’]%’]&lﬂ’ﬁﬂ‘ﬂ"ﬂvﬂﬂﬂ&l‘:ﬁJW]ﬂIuIﬂﬁizUUU%%?i

u/ ' a e o 5/ ' . a Q{ o é v ' u s
AANIIVUBRIVBIUIWN ABC 'ﬂ’]ﬂ(ﬂﬁﬂ"]ﬁllﬂitﬁ‘ﬂﬁﬂ??ﬂ’]u’m R Square = 0.611 mdLLﬁﬂdl%Lﬁ%ﬁWﬁﬂﬁlEIUE]NTUL‘Y]@I%INﬁ

sruuuIwIITanIauss ldun madhfamsliinalulad madivgduuunsvhau vauadvaswinnu dszlosives

wmalulad Lm:mﬂﬁﬁmwaa;ﬁ’lﬁu?mimﬂiﬂaﬁ JatwadanIvansuldTesss 61.10 wazsIuNivaeTauay 38.9

a a dl
1NaNaNTaIBa% 5

A13199 3 mﬁmﬁ:ﬁmsmnaUw%mﬁalﬁﬁaﬁmmmau%’umﬂIuIa H92UUUIHTIANTVURINFINAADNTLANTL

WalulafdszuuUSHITIANIIVUEIVBIVTEN ABC 1na

duilsiidnm b SE, B t Sig. VIF
(Constant) .162 .345 469 .640
maniimslginalulad 152 162 126 940 349 4.366
msﬂ%’ugmmumiﬁnm 375 250 .303 1.502 137 9.838
NAUAAUAININI -235 203 -.203 -1.157 250 7.454
dezlomivaanalulad 623 174 537 3.579 .001* 5.451
milwuinvesdldvinisinalulad 062 .092 063 674 502 2.125

*0< 0.05
nansanenud Jasuidaninadamssansumaluladszuuusnissansandivesussn ABCi iauazdl

[%

ﬁﬂmmﬁmﬁ'ﬂm%amni@ﬂﬁ@hﬁmﬁfﬂmnﬁq@]

v 4w & A a2 o )
loun eudszlovivemalulad lagla i nenyviiny 0.537 3998930

dunIdiuzUunumainn lasddsiminiviiny 303 sasasan awnadifsnsldinalulad lasfidvinin

WAL 126 WA @Tﬂumﬂﬁﬁmimaa;E’Lﬁu?msmaiuiaﬁ TaudaNnInNINy 063 NIREINUINTITLAUNARAG

PaINHENINYU FAanaday laadaiininviny -.203 Wasanwinauwsulngiuiinsissoudianlsvinld

9 ) a o o v a o s o va a @
‘].J"/]‘].J']‘Y]"UE]\‘iwuﬂ\‘i']uﬂ@ﬂ\‘lLLﬂzﬂﬂ?ﬂqiﬂij'ﬁ]ﬁﬂuﬂqiﬂgﬂ’aﬂqumaﬂw%ﬂﬂ']uqﬂqiﬁLﬂﬂﬂ'Jquﬂﬂ'Jﬂ ‘ﬁdﬂﬁl%tﬂﬂ‘ﬂﬂ“ﬂ’mmﬁﬂu

T3 bz b aNTUINALWIa ST UL USHITIA N TUREIVRILS HNABCING

LLﬁ@dﬁNﬂ'ﬁLL‘U‘U"ﬂO’mﬂ\‘m@’lﬂE’JUL%\‘IW‘VZ a9

o

Y = 162 +.152(X,) +.375(X,) -.235(X,) +.623(X,) + .062(X)

a 1 ' A v 3 A '
NINANITW Multicollinearity a1 VIF 6N 2.125-9.838T9%08N1 10.0 ﬁavl,umﬂﬂzym Multicollinearity nNa1IAe

e

as8ase LA AN NRUNUTNI WS LEAITIRUUIReIR9lTaTUNsANNRNNUTVaIAwl BRIz NG el sanw e
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5.6 n15anUs18na

=S ;ﬂ' a a a s 1 a o ) s a o 6 d‘

IINMIANEITI NSUNIUINA IULRHTTUUUSHIIIANITIREIVBIUTEHN ABC 311@ Imm@lqﬂismmwa 1,
WNaAN BN TUaNTUINAL IR ETTULLSHNTIAN TURAIVEILSEN ABC 31na 2. iNatihauatfasslunmisinienalulad
VIRNLEENTMNITUULIMITaMIpuay Jusziaudaninuainnsdnsluased Qﬁﬂmvlsi”ﬁﬁmaﬁﬂswwa laad
FORLDHA Q95

a dl L= U Aada a a ' Qs =l =y Qs 1

gundgiud 1 madrdsmsldinaluladidninaduandanissauivmnaluladszuuuinissansvussves
1U5¥h ABC 31na

HaNINaRUANYATIUMILMTIANzENInanandaws duwudnmudriamsldinaluladigniwaigauan

A o L

damsgansuinaluladszunuinissanisaudivaiuish ABC d1ia Aedfiasaundgin lapldnpdayn1oFaan
o A ' . A ' (Y a { o v & & o ' a '
320U 0.05 laa?AaNIIMIINAT Sig = .349 Talimaandasnssnudgiuninua L nefingudiadnafionudainil

waluladszuuusnissanisungsanisandsladiny danisin llgmnulunisd inaulun1 Iy ua I v uuugs 39

o o

UIAMNILGaNIT

U

Ienu masugdszlond waznsfessthndathninugasnisaidnnsafing (E-word of Mouth) fiianiwadannuaila

| o A ! ' o A 'Y o ) A A AN o
1“Lﬂuﬂ%ﬂﬂﬂ%:adNa@lamiﬂauiu DIWKOAANDINUINWIYVDY WU HNER (2560) ﬂi@ﬂﬂj&nﬂ’]i

I%U%mil,l,aﬂw&wﬁ'wﬁumwwmimz%’%'ﬁmaaﬂéu GenY 1%5’0%5’@1ﬂ§amwumum NANLIN mﬁ'ujmmdwslumﬂf
U ms%'uj”ﬂsﬂwﬁﬁmmm WNRALNRY GuaNNUIEREanan waznsaaasindalneun1IBiannIafing §Iua

@o NN LTUSAIILOUNRATUTNA WO UAT LA TIH lumm:ﬁmﬁ'ufﬂsﬂwﬁﬁmmm FLAINFUIY PNFINANIT

'
' [ ' a . ¥

< Y a a o A o o co o o o
@IGI’%]I“EU?T]’]‘ELL@?JW@Lﬂ“ﬁ%’ﬁ&m’]W&l%@]‘E TCELEE sﬁaauwuﬁnuﬂumagammmummﬁﬂaumamamw “WHNITWE DI

q

NAUNNTOUTUNITITINULAZADI3A LRI NINaa b unaw Syl TINUa5e a9t AT wFINWENINWITHIWAT
ausulaunsaltnldauunnuaIusen

FUNAI NN 2 msﬂ%’ugﬂLmumsﬁwmuﬁﬁﬂ%wm%amnsiammau%‘umﬂIuIaﬁ'i:uuu'%mﬁ@mwudwaa
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Abstract

This research is to improve the efficiency of the building frame to be more efficient by measuring the
heat transfer values of all 4 walls. The heat transfer temperatures before and after will be analyzed and
improved. Because Thailand is located in a tropical climate zone. Causing the current building to have a hot
weather, causing electricity costs, so it is necessary to focus on the building framework, with a good building
frame, it should be able to prevent too much heat inside the building to reduce the burden. Cooling of the air
conditioning system and leads to a reduction in the cooling load and the cost of wasting electricity. Normally,

the air conditioning load caused by heat transfer from the outside of the building into the building will be higher
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than the heat generated inside the building itself. We can understand the mechanism of heat transfer into the
building. What characteristics and knowing how to assess the performance of the building frame will help us
analyze to find ways to prevent those heats from entering the building. For a building, the air conditioning load
is affected by external factors, i.e. heat transferred from the outside of the building into the building, and by
internal factors, i.e. heat generated from within the building itself. The proportion of heat generated from the
outside is higher than the heat generated from the inside, accounting for 60 percent of the air conditioning load.
The results of the research concluded that OTTV (N) decreased = 41.17 W/m2 = reduced heat by 45.70 %,
OTTV (E) decreased = 64.25W/m2 = reduced heat by 39.39 %, OTTV (S) reduced Down =
67.29W/m2=Reducing heat by 42.49% , OTTV (W) Reducing = 67.1W/m2=Reducing heat by 40.29% Total

average value of heat transfer is reduced by 42%.

Keywords: Building Frame, Electric Power, Air Conditioning Load
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luszauiiaadu duwazidudszloadlunismanudrlaquandfdrguasiagdaly mIfiiims
ﬁ'ml,a:mmsnm%‘%lﬁuamsnuﬂumsﬂaaﬁumwui’awnaamaummm:ﬁﬂﬁmuluﬁaawawsﬁqm%gﬁa@aa
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2. mqﬂsmm
1. NN UTNANRENTENUNANNTOUEIUNITBLBNANT

2. L"ﬁlﬁl"ﬂ‘lﬂﬁ’ﬂﬂ’]’iﬁ’]u’l MIFNTINUSYBINTBUAIANT OTTV

3. NIAUBBNIIIVY

o
a o [

Nwiniltlssnuduiuulssiandandidnnsafindlasnniia ﬁ']ﬂ's'lﬁauﬁqm%ﬂm BINHIDTIATIVIN 4

U
A

dwaiiutayanauuaznainisiitolasldnanngujuaznan djidusiandwaidalinuausious
284N30181ANIRINIY
3.1 §4uN13

ANMIENHNANNTDUIINDVAINIIAUUENE1AT (Overall Thermal Transfer Value: OTTV)

OTTVi = (Uw) (1-WWR) (TDeq) + (Uf) (WWR) (AT) + (WWR) (SHGC) (SC) (ESR). (1)

NN NIUWRUNAUNWUATOUTNHNAIIW(F19TY),2550
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Taf OoTT1V, fia Total heat transfer of the wall under consideration, W/m?
Uw @8 Total heat transfer coefficient of solid wall, W/m2°C
WWR @8 The area of the window is translucent by giving it a aspect ratio. and or of the translucent wall
to the total area of that wall consider
TD,, fa temperature different indoors and outdoors °C
Uf fla Total heat transfer coefficient of glass or transparent wall, W/mZ2.°C
AT fe Temperature difference outside and inside °C
SHGC @ coefficient of solar radiation transmitted through glass translucent wall or transparent wall
W/m?.°C
SC @ shading coefficient of shading devices
ESR @8 the amount of incident sunlight that affects heat transfer through translucent walls and/or opaque
walls, W/m?

3.2 8NN
min"]EJLYImW&J%'aui’J&JBJ’m%ﬁ'dmmmi( Roof Thermal Transfer Value: RTTV )

RTTVni= (Ur) (1-SRR) ( TDeq) + (Us)(SRR) (AAT) + (SRR) (SHGC) (SC) (ESR) ()

NN NIUWRITUNAUNUUATOUTNHNAIIW(F13TY),2550

I@ﬂﬁl RTTV, fla Total heat transfer of the considered roof section, W/m?
Ur @@ Total heat transfer coefficient of the roof, W/m?2.°C
SRR @a The ratio of the area of the translucent roof to the total area of the considered roof.
TDeq fia The temperature difference equivalent between the outside and the inside of the building
including the solar radiation absorption effect of the solid wall, °C
Us fia Total heat transfer coefficient of translucent roof, W/m?2.°C
AT da Temperature difference between indoor and outdoor
SHGC @@ coefficient Heat from solar radiation transmitted through the translucent roof.
SC @ shading coefficient of shading devices
ESR @8 solar radiation affecting heat transfer or amount of incident sunlight, translucent wall and/or
opaque wall, W/m?
3.3 AUV UK (Density; 0) UAZANTDUTUNIE (Specific heat; Cp) VBITAAG
(ﬂ’]i']\‘lﬁl 1. A1INNTHIANNITOBURZAM VAN BAINITDW ("?I'SJ’]: ﬂi&JWﬁGGW%ﬂ@]LLY}uLLQZQH{ﬂﬁ

WRIIT (R TY), 2550
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89U 189 K P Co
(W.m2°c™) (Kgm™) (Ki.Kg'.°C”)
1 UHUTLUUALORIUFA DR 0.198 1860 1.00
2 LNUBRWIBNWAINTOU 0.108 720 1.00
3 | Tagyenainuaaiar 1.226 1100 1.51
4 | uguiin(Bitumen) 1.298 1100 1.26
5 |83
(n) Lw‘s”qLLazmugm‘%aﬂ@ﬁaULLNquLa@ﬂ"?ans:Lﬁaa 0.807 1760 0.837
(1) Webd laianuyu 1.154 1600 0.79
6 | nawnia 1.442 2400 0.92

7 | AOWNINNIBLLIAMUABILULEATT 9

n) 620 Kg/m?® 0.160 620 0.84
(n) g

%) 960 Kg/m® 0.303 960 0.84
g

(M) 1120 Kg/m® 0.346 1120 0.84

N g/m . .
1280 Kg/m?® 0.476 1280 0.84
8 URaNAIUNIG 1.02 1370 0.92

aa

3.4 @iﬁ@!mﬁﬂﬂ@lﬂm‘ﬁﬂ'\‘ﬂﬂﬂdﬂiﬂﬂE]’lﬂ’li

q
6

1. NFNUILENIHNUINAY (Uw)

2. mmwmhwaaqmwgﬁl,ﬁﬁmm (TDeg)

. ﬂ"]mmLL@ln@i'mqmwQﬁi:Wj'mmzm,anLLa:mUluaﬂmie‘hvﬁumﬁfﬂﬂima\a (DT)
. aNdszAninsthomanusauannisfeniiag (SHGC)

. gudvznEn1sUaLaa (Shading coefficient: SC)

o o b~ W

. Rumafiadninadan1sanaimnauTan (Effective Solar Radiation: ESR)

U7 2 LLami'a@;ﬁslfﬁﬂizﬂaumms

NN NIUWRIITUNAUNBUATORITNHWAII (K13 TY),2550

3.5 ANTINULLTIGMRNTNYDINTHITIY

Qs a AF 1 v
FUUIEANTNININAIINTOW (Coefficient of heat transfer 730 U)
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Conducting solid

environment

Tz < Hot
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| Heat flow q environment
I
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1
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1

1
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1

0 L

®
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gﬂﬁ 3 WEAINITENLLNAINTDUHH IS

NN NIUWRTUNAUNWUATOUTNHNAII(F13TY),2550

Q=U A AT (3)
e @ = AIN1TE18INANTaUIIN (Wim?°C)
L a Qg 1 v
U = sudszindnisanainalnuson
A = AUNNIRNANTNITTULEILAA (m?)

AT = qsi'lm'lwhdqmwgﬁLﬁsm‘Viﬂ:ijmmamm:mrﬂ,ua']ﬂw (°C)

MW MIAINITENEINAIN3DUTINDEI81A13 BanToutsmIswmaandn 2 §au wieldazain
FONITRNAUAAT QD AINITANULNAMNTOWITINVBINTI (OTTV) LAZAINITANLNAINNTOUITINYDINAIAT
(RTTV) szt mamesdinunsnnuias i udmstomenuousinveseneansnanue lagnmsisuassi
AYNMIANBUANIZ(OTTV) uazrnlulanizaraswasdiinanu

1.8 IENUNAMUTOUIINVAINGS (OTTV)

v A

MIENUIUAIAINNTENENANNTEUTINVDINGS eRAILUTNNSITDY Aa FIUVBINHIBNAITNIRNA

[ o <& A o ' ) ) = Y = A v v A o 1 v
vL%J'J'ﬁ]ZL‘fl%N%GY]‘]J%iE]N%GIﬂJ?GLLﬁx‘i LT ’ﬁaaﬂi:gma‘vxmmamﬂuﬁaﬁguuwaﬂ’mmﬂmmmswaﬁﬂ%mmae

FAMIEmNANNTOUIINVBINEI BININNTT 45 W/mANNIENamANNTonIINVBINIEI AuInsleann

OTTV,= U, . (1-WWR) . Td,, +U, . WWR . AT +SC . WWR .SF (4
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A,.OTTV,+ A, . OTTV,+ ....... +A, .OTTV,
oTTV,,, = (5
A+ Ayt ., + A
3.6 Lﬁuﬁagaﬁaunﬁsﬁnmﬁﬁﬁ'ﬂ
@]’]‘i']\‘i'ﬁl 2.ﬂq‘i'ldﬂ’]iﬂluﬁﬂ“ﬁ/aHaﬁa%ﬂﬁﬁﬁﬂ‘lﬂ"]ﬁqa"ﬁlﬂ
2
Type of building office OTTV (Wim)
N E S W
ESR 100.50 150.04 170.20 160.98
TDgq 5.40 11.90 12.65 12.90
OTTV (W/m?) 75.83 106.02 117.02 112.38

OTTV; = (Uy) (1-WWR) TD, + (Up (WWR)'T + (WWR) (SHGC) (SC) (ESR)

OTTVi(N) = (2.297) (1-0.714) 5.40 + (5.764) (0.714) 5 + (0.714) (0.73) (1) ( 100.50) = 75.83
OTTV;j (E) = (2.297) (1-0.714) 11.90 + (5.764) (0.714) 5 + (0.714) (0.73) (1) (150.04) = 106.02
OTTVj (S )= (2.297) (1-0.714) 12.65 + (5.764) (0.714) 5 + (0.714) (0.73) (1) (170.20) =117.02
OTTVj (W) = (2.297) (1-0.714) 12.90 + (5.764) (0.714) 5+ (0.714) (0.73) (1) (160.98) = 112.38
3.7 csi'lﬁ'uﬁni'fagawé'aﬁ’m'mﬂgﬂutﬁuwﬁoﬁnuamﬁamﬁu

= v & o o A o 2 Y =
AINN 3.@]']3'1\1ﬂ'13‘l_l‘1«n’]ﬂ°1|Elﬂﬂ‘ﬁﬂ(i‘ﬂ'm']il,l]ﬂﬂuLﬂ%NuGﬂULLﬂzﬁﬂdﬂTﬂU

Type of building office OTTV (W/m?) Standard criteria according to law OTTV < 50
N E S w

ESR 50.00 60.55 72.33 65.20

TDeq 1.5 3.83 6.55 7.44
OTTV (W/m?) 34.665 41.77 49.73 45.28

OTTV; = (Uy) (1-WWR) TDgq + (Ug) (WWR) 'T + (WWR) (SHGC) (SC) (ESR)
OTTV; (N) = (0.50) (1-0.714) 1.50 + (0.65 (0.714) 5 + (0.714) (0.90) (1) (50.00) = 34.665
OTTV; (E) = (0.50) (1-0.714) 3.83 + (0.65) (0.714) 5 + (0.714) (0.90) (1) (60.55) = 41.77
OTTV; (S) = (0.50) (1-0.714) 6.55 + (0.65) (0.714)5 + (0.714) (0.90) (1) (72.33) = 49.73

OTTV; (W) = (0.50) (1-0.714) 7.44 + (0.65) (0.714) 5 + (0.714) (0.90) (1) (65.20) = 45.28

3.8 AU gUNaRLATBAINISTINIVEY

AN 4.0 UTHUNIUAULATRAINITYNAL
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. . . 2
Type of building office Standard criteria according to law OTTV (W/m*)
N E S W
Before OTTV (W/m?) 75.83 106.02 117.02 112.38
After OTTV (W/m?) 34.665 41.77 49.73 45.28
Decrease in OTTV (W/m?) 4117 64.25 67.29 67.1

3.9 A9 mmsri(mmg"mﬁ ﬂQﬂN’]Elﬁ”l‘Vi%ﬂ

AN 5.ANTINUANIAITIUNNY RN BT INUA

Standard criteria according to law

Standard criteria according to law

Type building
OTTV (W/m? of the exterior wall) RTTV (W/m? of building roofs)
Office 0-OTTV<50 O-RTTV <15
Department store / S-OTTVS40 S-RTTVS12
community building
Hotel, Hospital, H-OTTV<30 H-RTTV<10

Condominium

3.10 W3BuiisuuITBNUINMINNAIFIRNN RN B IURA

@13197 6. AN IUTBUABUNLIN AN AIIUANY RN BAUA

Type of building office OTTV(W/m?) Standard criteria according to law OTTV<50
N E S w
Before OTTV (W/m?) 75.83 106.02 117.02 112.38
After OTTV (W/m?) 34.665 41.77 49.73 45.28
Decrease in OTTV (W/m?) 4117 64.25 67.29 67.1

4.HANIANEN

nnnaIsuifisuanen i e Mldiauie OTTV (Wim?) dmssaasmnfiandnmyiadrilduanas

Tunwsinluanarsdunauduuinanazaadbganoen bW lawsinan

~ a FL:» o o v o f f & )
@139 7 NIHABNUUULTNIINIZANYNNEWI00%as ldanansarunasianasgiuaungnang ld

38
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- OTTV(W/m?) law
Type building
, 219.7 X 168.4 X 140.5 X 133.8 X 106.8 X <50
Office
Department store| 163.8 X 127.5 X 107.8 X 99.7 X 79.5 X <40
/ community
building
Hotel, Hospital, | 100.6 X 78.2 X 66.0 X 61.3 X 48.9 X <30
Condominium

{ a A a ' ' '
(ﬂ’ﬁ’]\‘]ﬁ 8 .ﬂimmiﬂﬂ nay ﬂ'ﬁvLN RINNIDNTWLN ZLLSVTNW mgmua:msmummﬂﬁm AIMRANNHRAY

- RTTV(W/m?) law
Type building
_ 64.8 X 23.6 X 5.9 4 <15
Office
Department store / community 65.6 X 24.0 X 6 41 <12
building
Hotel, Hospital, Condominium 39.3 X 14.5 X 3.6 25 <10

¢ 1 Yo
5. lszlaninaininazlasy
R a ¢ & v e A Ao o o
1.VL@I?Iﬂ']fJ"TJLﬂiqz'ﬁLﬂuﬂuaaﬂLLNz@!mﬁN‘U@]Lﬂﬁﬂqmﬁﬂr]wwar]ﬂiymE]\‘l']ﬁ@lﬂiallaqﬂ']i

2.3Lﬂiﬂzﬁl,ﬁm‘fa§amaaaLLa:ﬁnLmﬁagamliﬂsﬂmﬁ@iammﬁmzvl,@”

3. ihmdnmluszdudoyafidudaudue aldled

v
6. dyuazvaldnalwe
o A o < A o > A A & I 19, A & A |

nIindTeaTifiiantz OTTV(Wm?) iNefigadaunislasldneufiaiaailszuianaiiagdn
OTTV(W/m?) natandivdyinnvesdnldudiwnznmiinauszaunsudfazimualiasiiienna
asasd lunmaifivtayauazmidswisnnzlanudumliid lddnmlasddadnanedrunauazdoys
yrvatadane bi laiNan1sut 3T wN1913AN LL@iﬂdeaﬁVLﬁﬁLﬂuﬂizisJ“nﬁaziNmﬂLLa:"lﬁlﬁiagamamuﬁ'u
Iio\‘nuLﬁaﬁﬂvlﬂlﬁﬂs:IUﬁﬂuﬂWiﬁwLﬁuqiﬁwiavlﬂiﬂmmﬁﬁ'ﬂﬁﬂmmﬁﬁ'ﬂﬂi:mﬂL%w@aaﬂuisomuﬁmmu
ANHUTNITNARBILATEANULUY 1a8¥iNNNTNAaILAzIaA1a1d 9itnsTadiNadszutanaaaldsunsy

AauILmaTiNanIA1 OTTV(Wm?) iriulasdnisdnmersnmad liudayalulssnuduuuuaislunmm

A1 OTTV(W/m2) annfiewnite 16 aziuesn wazaziuan Wothandszuanarousaznaie sanidszidulu
mIaaasUassn OTTV(Wm?) Wuiihaulaindunisanssuasdr OTTV(W/m?) adlkpE A ABNANIINNIDY
gyUd1 OTTV (N) aaay = 41.17 W/m2=aaa11u301ad 45.70 % , OTTV (E) aaad= 64.25W/m?=aafnuTauad
39.39 % , OTTV (S) aAadI= 67.29W/mM?=aaANTAUAI 42.49 % , OTTV (W) aaad= 67.1W/m2=aan1uauas

o o

40.29 % %é:‘]'i]’mﬁl,i']ﬁﬂ‘]ﬂ”lLLﬂZ%Lﬂi'Itﬁ“llwaﬂﬂﬁEl%ﬁ'll,l,ﬂtﬁéﬁﬂ’]‘i EILﬁE]ﬁ']VL‘]J‘]J%'U‘]JE\‘JIHﬁﬂ']Wﬂ']iﬂii]%GLﬁa

@

A a9 o v o i I & ao & : $
L‘WNL@]N“HE]HEﬂLLﬂzW@Nquﬂ)ﬂ@TaNﬂﬁﬁﬂ’l’]&lLL&I%U’]QJ’]ﬂ"H%G’]%’J BRANHLANIZAN OTTV(W/m2) \NOTIILINAE

U
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The effective of electric arc welding on the strength of welded thin steel pipes

jointed by adjusting various parameters involved in welding
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Abstract

The purpose of this research is to study and find the suitable methods for welding thin steel pipe to be
strongest by experimenting with the thin steel pipes @20.50 mm., thickness 1.60 mm., each piece 100 mm.
length connected together by Electric arc welding method as a sample by adjusting 2 parameters, welding feed
patterns, straight and zigzag lines, and adjust the welding current of 2 sizes of welding electrodes for 3 current
ranges, The welding electrode size @2.0 can be set to 3 ranges of current, 50, 60 and 70 amperes, and the
electrode size @2.6 can be set to the current of 60, 75 and 90 amperes according to the standard value for
setting the welding current of each size of welding electrode. After that, conduct the tensile strength test by the

Universal Testing Machine in order to compare the strength of each welding line by changing the above
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parameters. The results of the research revealed that by adjust above 2 parameters could not be affected the
strength of the welding line with the statistically significant.

Keywords: electric arc welding, thin steel pipe, welding current
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3. AU WBNIIAY
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surface IWIALEURIARINAIIUDN 20.50 U4, AT 1.60 WL, éfmam‘l,ugﬂ‘ﬁ' 2 1n5a0dananialnduuy
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200A/28V RI0LTaNTWIG @ 2.0 WY, UAz @ 2.6 .
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a9 1Ald 24 7a
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pRUISTRTRARR) AT Tensile Strength Test Results (kgf/mm2)
LﬁuLLmv'fiimJ L%QN (A) %%\‘]']‘I«WI@] %uﬂ']%‘l’]@] %%\1']%7]@] ?i']Lﬂglﬂ %ZJ"IEJL%@J
ﬁﬂU"]qj@l'ﬁl 1* aaﬂﬁﬂﬁ 2 aa‘].l"lj@‘ﬁl 3
\Wumadon | 50 13.57 31.39 32,61 2586 | *Tusmna sougail 1§
WA 60 28.52 39.80 38.10 3547 | ¢ Tensile Strength 6
70 33.01 37.37 37.81 36.06 | niNgadug Liesend
fady | 25.03 36.19 3617 | 3246 | maasudufiaem
duaaaden | 50 20.95 41.08 39.45 3383 | \eauaziazesiden
LUUFNLN 60 35.71 41.13 40.99 39.28
70 33.45 43.29 40.01 38.92
duady | 30.04 41.83 40.15 37.34
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nuriamanuslaglimeanwia @ 2.6 aa. (Au1aIgIwNszUE [T 45-95 A.)

pRIISTRTRARR) AT Tensile Strength Test Results (kg/mm?)
La%LL%'JL%aﬁJ L%a&l (A) ‘%%(]']‘l«b“{]@] %%G'I%Vl@] %‘I«N']%‘Yl(ﬂ ﬂ"]LOogltl ‘Iﬁ&l"lﬂlﬂﬁ@l
NE]'U“];@]‘?]I 1* aam{mﬁl 2 aau’q@ﬁ 3
\duaaaden | 60 36.65 35.82 36.86 36.44 | *Tuamuna saugad 1 4
BWINTI 75 37.04 37.31 37.59 37.31 @1 Tensile Strength 6‘%1
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Aiady 36.98 36.66 37.18 3604 | MawAsugufiaem
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WUUBAKN 75 36.49 38.54 38.61 37.88
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ALaay 35.95 37.99 37.85 37.26
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FUNATIUNIRDA

HO : p1 = 2 (lifimansznuy)

H1 @ (1 # M2 (Ananszny)

fWIMNNIEAa NazaUaNNLToIY 95%, szaUUEEATY 0.05 17 Hypothesis testing, t-test WuL Two
ways @Taifu% = 0.025

fAmmmandoauuinasziu SD e InTzNeamaIToyauaazngy

ngufl 1: nazualuidas 50 A, S1 = (13.57+31.39+3261)3 = 2585
(13.57-25.85), (31.39-25.85), (32.61-25.85) =  -12.28, 5.54, 6.76
(-12.28) = 150.7984, (5.54)7 = 30.6916, (6.76)? = 45.6976
150.7984 + 30.6916 + 45.6976 = 227.1876
= 227.1876/(3-1) = 227.1876/2 = 113.5938
S1 = 1135938 = 10.6580 = 10.66
ngul 2 nazualWidan 60 A, S2 = (28.52+30.80+38.10)3 = 3547
(28.52-35.47), (39.80-35.47), (38.10-35.47) =  -6.95, 4.33, 2.63
(-6.95)2 = 48.3025, (4.33)2 = 18.7489, (2.63)? = 6.9169
48.3025 +18.7489 + 6.9169 = 73.9683
= 73.9683/(3-1) = 73.9683/2 = 36.98415

S2 = /3698415 =  6.08145952876 = 6.08

X1 = 25.86 X2 = 3547

s2 = 1135930 S3 = 36.9842

n1 = 3 n2 = 3

52 = (s2+s2)n2 = (113.5930+36.9842)2 = 75.2886

S¢1—%2 =  V25%/n = J(2(75.2886))/3 = 7.0847
t = (X1-X2)/ Sg1-%2 = (25.86 — 35.47)/7.0847 = -1.3564
It = 1.3564, d.f. = (n+n)-2 = (3+3)-2 = 4, 2-sides p-value = 0.025
Waensst, 1o = 2776,  ty3564 < 2776 sawil HO

wga9in n3dsuaanszualninidenvianinein 60 A. 1w 50 Aligsnansznudaninu
LL“ﬁaLLiwaaLLmL%auamaﬁﬁﬂéﬁﬂ”@mmﬁﬁ
2) IFaadonna @2.0 V¥, LARLWIEoNLDLAT WisUIRguNanTEnUAanuTIusIuwIL oy 11
AeanmsusuasnszualWindanifiniuan 60 A. 1w 70 A.

Tanga9s : msUsumnnIzua Wi Banvialnanain 60 A. 1u 70 A. TNaAaANNLTILITIVBILWILTONRI B bl

RUNATIUNIRDA
HO : M1 =2
HT1 @ 1 # M2

FWITHANIRAR NIzaUANULTaIW 95%, Teautadaty 0.05 1T Hypothesis testing, t-test LU Two ways

o
o o

Aduih Q2= 0.025
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Mnsdwuneseusuudzueaidaudimtsdundiagdua lde t = 0.154 <2.776
pausl HO uaasin madsuimunszusiideaviawanain 60 A. 1w 70 A. lddsnansznudeanaudonss
Pasuwndauatnafiiuiaynaia

3) Isaadanvwn @2.0 vy, Wnuwidenuuudnusn wWisuifisunaniznudonnuudusiuwaidoy
AfnnmsdsusnszusWideufiaaasenn 60 A. 1ilu 50 A.

Tanga9s : MIUsUaanTzus MR TauYiawanann 60 A. 1iu 50 A. FHRGANULTILIIVDILWILTONHSD bl

RUNATIUNIRDA
HO : M1 =2
HT1 @ (1 # M2

FWIIMAINIRAR NIzaUAUTaaW 95%, Jeaunadaty 0.05 1T Hypothesis testing, t-test LU Two ways

@
o

9% Q2= 0.025
Mnsdwiunesausuudzumiafiauiiagua lad1t=1.329 < 2.776 vawiu HO
wgasin mIdsiiunszuslnddauriamanan 60 A. 1lu 70 A. ligsnansznudaanuudsusivesunaidon
28NN AN IIRDG
4) [ aBanwwa @2.0 v, WwuwdeNuuuSnuen WisuifguransznuaenuuusILwIL TN
AfanmsUsuanus i doudiiuduan 60 A. 1w 70 A,
Tand3ss : nmsdsumanszusnideuriomanain 60 A. 1 70 A. Snadeanuudoussasuwidounials

RUNATIUNIFDA
HO : M1 =2
HT1 @ W1 # U2

AU AINITAS NI=AUANNLT AN 95%, s2aunu&An 0.05 19 Hypothesis testing, t-test LU Two ways
F37iH 2= 0.025

nsdwiunesausuudzumiafiaudiaglua lad1 t=0.1059 < 2.776 sauiU HO uE@AIIN
mydsuRanszualwiideuviamanain 60 A 1u 70 A. ligsnansenudonnuudiussvasuwiidonasneg
WoEAYNIFHE

5) lFaaitanywia @2.6 A8, HWLWILTENLULATI WSHUITBUNANIENUAoANNLTILTIUwIL TN 7
Lﬁ@mﬂmiﬂ%'mﬁm:uavmﬂwL%auﬁamamnmnmammgm 75 A. 1J% 60 A.
Tangas - mavsuaanszualideuviamanan 75 A. 1w 60 A. fnadennuudinsmasuwidaunsel

RUNATIUNIFDA
HO : W1 =p2
HT1 @ 1 # M2

AU AINITAS NI=AUANNLT AN 95%, 32AUku&AT 0.05 |4 Hypothesis testing, t-test LU Two ways
F3TiH U2= 0.025

msdwnmeseusudzIunaiaudiagne lad t=2450 < 2.776 vaniu HO waaIin
mydsumanszualwiidenviomanain 75 A 1u 60 A. ligsnanienudonnuudinssvasunwidonasneg
WoEATYNIIFHE

6) IFsadonanin @2.6 Wy, lanuwldouuuuass Wisufsuransznudaanuudonssuuwdan A
Aaanmsusuasnszualiiidauiisdunaindinats 75 A. 1w 95 A.
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lang33y : MsUsuRunszua Wi Tanviatnanann 75 A. 11 95 A, TnadaaNULT LTIV LRI TaNrS 8 bal

FUNATIUNIFDA
HO : M1=p2
HT1 @ Q1 # M2

AU AINITAS NI=RUANULT AN 95%, s2aunu&AT 0.05 |4 Hypothesis testing, t-test LUL Two ways
F37iH 2= 0.025

midwaneseusuNdgIunsaiauiiasua lde t = 1.208 < 2.776 nanil HO w§@sdn N3
UsuiunszuslWiudonviamanain 75 A 1u 95 A. ligsnansznusaninuudiussvasunidonagneg
weEAYNIIRDa

7) lmaifonanwia @2.6 a8, EuuwdoNuuLSnuan 1Wisuifisunansznudan Loy
ﬁLﬁ@mﬂﬂwﬂﬁJ@%ﬂiuLﬂWW’lL%awﬁa@am’mmﬂmdmmg’m 75 A. 1% 60 A.
Tangas - msdsuaanszualidouviaminan 75 A 1w 60 A. fnadennuudinsmasuwidaunsel

RUNATIUNIFDA
HO : W1 =p2
HT1 @ W1 # M2

FUIUANNIERA NIzaLauLTasn 95%, 32AUBBEIAL 0.05 19 Hypothesis testing, t-test UL Two ways
Farthu QU2= 0.025

AnsdwmnaseusundgIuneaidudiagUua 1 t = 0.2714 < 2.776 naniu HO ugaai1 N3
UsuiRanszualindouriomwanan 75 A 1du 60 A ligenansznudennuudusivesuniidanagned
WoEATYNIIFHA

8) IFaaiBanama 2.6 w. WWuuwidenuuudnuan wWisuifsunansznudeanuudusiuwiion
ﬁLﬁ@mnmsﬂ%'m%ns:LLa"LWﬁwL%auﬁﬁu%umndmmammgm 75 A. 1w 95 A.

lang3ay : NSUSUIAUNTUR IR L Tauvialnanan 75 A. 1w 95 A. TNaAaANNLTILIIVBILWITONRT B L

RUNATIUNIRDA
HO : M1=p2
H1 o W1 # U2

FUIUANNIERA NzauauLTasie 95%, sTausudA 0.05 19 Hypothesis testing, t-test LWL Two ways
F3TiH U2= 0.025

MnsdwmnaseusundgIuneaidudiagUua 1 t = 0.9964 < 2.776 naniu HO usadi1 N3
UsuiRunszualiindouriomanain 75 A 1 95 A ligsnansznudennuudsussvasunwiiianasned
woEAYNIIFHa

Usuaswddnsiauuwtan

1 lFsadenamwa 22.0 a. Wisufisunansznudannuudsusouwiidoy MAaINNTSLHERLI

WaNLUUATI nUNIanLwITaNwuugnusn laoldnszuslniigenn 50 A.
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Tensile Strength Test Results (kg/mm?)
%Vumaauﬁ' 1 %Wﬂ@]ﬁaﬂ‘ﬁl 2 %umaauﬁ' 3 X
LAuuwILToNa 13.57 31.39 32.61 25.86
Wiunudondnuan 20.95 41.08 39.45 33.83

landise EULLUHﬂ’]iLauLL%’JL%EJ&JLL'U‘LJLL%’J@]?GLLGZ‘EﬂLL‘Ijﬂ AnTzuaWiTan 50 A. ALHINARBANNLTILTIVD

(% '

b7 L%aﬁJLL@lﬂﬁhx‘iﬂ%aﬁﬁdei

RUNATIUNIRDA
HO @ M1=u2
H1 @ W1 # M2

FI ARG NIzALUAMULTaNW 95%, TeaUnHEIA 0.05 LT Hypothesis testing, t-test WLIL Two ways

AInU OU/2= 0.025

X1 = 2586 X2 = 33.83

s? = 113.5930 S5 = 1250215

n1 = 3 n2 = 3

s* = (SP+SD)2 = (113.5930+125.0215)/2 = 119.3073
S¥1-%2 =  V2S%/n = /(2(119.3073))/3 = 89185

t = (X1-X2)/ Sg1-%2 = (25.86 —33.83)/8.9185 = -0.8936

It = 0.8936, df. = (n+n)-2 = (3+3)-2 = 4, 2-sides p-value = 0.025
Waaat, b6 = 2776, toggze < 2776 wawiy HO

TG 0oRiekl gﬂLLuumﬂﬁuLLmL%auLLUULmeqLLa:LLuuéﬁmLGﬁﬂ Anszuabisay 50 A. lugsnansznuda

ANULTILINVBILWI TN BIE AT NNEDA
2) [FaaaiTansuwia @2.0 uu. WisufisuxanIznudanNUuLdiuTiuwden Aiaannsianum?

WaNLUUATI NULARLWILTaukuuSnusn UsuldnszualWindand 60 A.

Tensile Strength Test Results (kg/mm?)
%uﬂﬂaauﬁl 1 %uﬂﬂaauﬁ 2 %uﬂ@aauﬁ 3 X
AL ann e 28.52 39.30 38.10 35.47
WinuwaiFandnuon 35.71 41.13 40.99 39.28

I"ﬂ'ﬂﬂﬁ‘ﬁlﬂ : E‘JJLL‘LJ‘LIﬂ']‘iLauLLu’JL%BNLLU‘LJLL%’J@I'NLLQ&‘ETWLL‘]IT] ﬁﬂiZLLﬁvLWL%QN 60 A. CHINAABAMUUTILTIVDY

@

WL BN LANAIN LN 1Y

RUNATIUNIRDA
HO : M1 =2
HT1 @ Q1 # M2

FWITANIRAR NIzaUANULTaaW 95%, Teaunadaty 0.05 17 Hypothesis testing, t-test LU Two ways

o
o o

AdNY Ol/2= 0.025
Mnsdwiunaseusuudziuniafiauiiasug a1 t=0.9894 < 2776 wawil HO
WA 1 HalTRIA T NIUIG @2.0 VY. LARLUITONBULLUIATILARUUSNLTN Nz lniTan 60 A. 14

FINANIENUADANNLTILIIVB LML TONBEINRE A NIIRDA
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3) lganaidanauia @2.0 yu. LWSULABUNANTENUABAMULDILTILWILTIN NLAAINANTTLABLK?
WTaNuuUass nuduiwTanuuudnuan Usuldnszualnindaun 70 A.

Tensile Strength Test Results (kg/mm?)
%uﬂﬂaauﬁl 1 %uﬂﬂaauﬁ' 2 %uﬂﬂaauﬁ 3 X
AnuwLannse 33.01 37.37 37.81 36.06
WinuwaFandnumn 33.45 43.29 40.01 38.92

I"i]“(]ge.l‘-ﬁ’ﬂ : E]JLLUUﬂ’]‘iLauLLu’JL%HNLLUULL%Q@?GLLQz‘EﬂLL‘Hﬂ ﬁﬂiZLLﬁVLWL%BN 70 A. EINAGANNULTILITIVD

WL BN UANAIIN WL 1Y

RUNATIUNIRDA
HO : M1=p2
HT1 @ (1 # M2

FWITAINIRAR NIzaUANULTaIW 95%, Teaunadaty 0.05 1T Hypothesis testing, t-test LU Two ways

o
o

1993 0/2= 0.025
Mnsdwunesausuudzumiaiiaudiaiua a1 t= 02669 < 2776  pauiu HO
LEAIIN LU LTRIALTaNTWIA @2.0 VN, LABLWILTONBUULWIATILASHUUSALTN NATua WTan 70 A, b

RINANTTNUADANUTIUIIVBILWITONDEINRFATYNIRDA

4) lEaraifanawia @2.6 4y, LWIsUIABUNANTENUAaANNLTILTILWITEN AAa NN TLABLYD
WaNuULAT nULGuwwISaNLuugnusn Usulsnszualwinibaui 60 A.

Tensile Strength Test Results (kg/mm?)
%%Y]@lﬁa‘]_lﬁl 1 %%Yl@]ﬁa‘]_lﬁ 2 %umaauﬁ 3 X
LATRULID L%aumio 36.65 35.82 36.86 36.44
eI Dangnun 38.14 37.59 37.31 37.68

lang59y : ;sﬂLmumﬂﬁuumL%awﬁmnmvlwl,%aw 60 A. ERINAGDAIMNLTILITIVDILUILTANLANAIING

g9l
RUNATIUNIRDA
HO : M1=[2
HT @ W1 # U2

o '

fuUIAINIEEa NszauauLTasu 95%, s2ausudIAn 0.05 19 Hypothesis testing, t-test WL Two ways
G QU2= 0.025

MnsdwmnaseusuNdgIunIaidudiasua lddn t = 3.098 < 2.776 GriuUfias HO uaeyin
dalfmadanswa 2.6 v, WuuwndonuuuLmasiuazuundnuan AnszualWifon 60 A. azdananszny
dannuudiusiasuwidevaifibimdnynoaia fszauanuidesiu 95%

5) ldmadanamwa ©2.6 . wWisuifisuransznudeanuuiusuwndon Afiaannsduumn

WaNBUUATI NULAWWILTaNLUuSnusn UsultnsusiWiigaun 75 A
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Tensile Strength Test Results (kg/mm?)
Funagoud 1 Funagoud 2 Funagoud 3 X
LAuuwILToNa 37.04 37.31 37.59 37.31
LWL DaaSnun 36.49 38.54 38.61 37.88

landg59y : gﬂLLuumiLﬁuLLmL%auﬁm:uavl.m%au 75 A. EFINAA AN LT ILITIVDILUWIILTANULANAIING

adhals
RUNATIUNIRDA
HO : M1=p2
H1 @ M1 # U2

FUIUANNIERA NIzaLauLTasn 95%, sTausudA 0.05 19 Hypothesis testing, t-test LU Two ways
Fathu QU2= 0.025

Mmsdwimnaseusuadziunsaiidudialuns lddn t= 07922 < 2.776 F9in 59n0u50 Ho
wsasiiileldmaiBonawa ©2.6 wu. WnuwdonuuLuLIATIussLULSnuan AnssuslniBon 75 A. ligns
naznudaaMuuduTas L danatiiinidyneaia

6) ldaaiBanvua @2.6 wu. LWSBUAnUNANITNUAsAMULTILIIUWILTaN AR SLERLW)

WaNBUUATY NULARBILTaunuugausn UsultnszusiWiigsaun 95 A

Tensile Strength Test Results (kg/mm?)
%uﬂﬂaauﬁ 1 %uﬂ@aauﬁ 2 %uﬂﬂﬁauﬁl 3 X
AL ToNa 37.26 36.85 37.09 37.07
WEnuwdandnuon 33.23 37.84 37.63 36.23

Tand39e gﬂLLuumiLﬁmLmL%auﬁmul,a"l,m%au 95 A. ITRINAADAINNLDILIIVDILUIILTANLANGAIINY

othsls
FUNATIUNIFDA
HO : M1=p2
HT1 @ 1 # U2

FUIUENNIERA NzaLauLTasn 95%, 32AUBBEIAL 0.05 195 Hypothesis testing, t-test LUL Two ways
Fathu QU2= 0.025

s mnaseusandgunaiduiiaUua lad t= 05571 < 2776 F9iin 5980050 Ho
wgasin ilelmaifanvuie @2.6 W, WEuLwIToNLLLLWIATIRazLULENUEN InszuslWidon 95 A. 'l

o @

RINANIENUADANNUTILTIVB LML TON I IARBE A Y NIIRDA

5. a@uazaﬁﬂsmwamﬁ%’s

naadSouiiiouanuudiusivesundanrianinung GT'Jalm‘mJﬁﬂuLLﬂaawwﬁﬁma%@m6] et
PARIaLToN, gﬂLmué"ﬂwmzﬂﬁl,ﬁuumn,%au, waznszuaidaw TaoRansanandrvssananumudenis
FUUIIAY (Tensile Strength) WU madsudasuanszua i lunsdes Imﬂlﬁagiumummmgmmu
PWIARINLTONTIH Vl;\iduwaﬂ'i:ﬂuamaﬁﬁfﬂﬁm”tymmﬁﬁ@iammLL%@LLNMJLLML%;J fuluUUANEUEANT

LAWLIILTONI NATANTITLAWLBILTONNILUULAULUINTI LAZLARLWILUUTALDN M EINANIZNUAAINY
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Abstract

The objectives of this research were to: (1) study the Physical Characteristic solid waste generated by
each source and (2) study the carbon footprint of them generation rate in 2022 to analyze waste composition and
CO, emission from landfill disposal. The evaluation of carbon dioxide emission was calculated from emission factors

(EF) in term of CO2 equivalent according to the guidelines of The Intergovernmental Panel on Climate Change
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(IPCC) and Thailand Greenhouse Gas Management Organization (Public Organization) (TGO). The result of the
study showed that organic waste represents the largest portion in the waste stream (52.18 %), followed by plastic
(19.37 %) and foam box (polystyrene) (14.65 % ). The solid waste disposal of Saladan Subdistrict Municipality
generated a total of 12,124.68 kgCO, eq per year. CO, emissions from each type of solid waste landfill 12,107.97
kgCO, eq per year and vehicle fuel used for landfill waste 16.71 kgCO, eq per year. In order to have less
greenhouse gas emissions, the amount of waste brought to landfill should be reduced by having a waste sorting
campaign from the source. A large amount of organic waste should be composted into bio-fertilizer, reused or
brought through a new production process (Recycle) and created a long-term solid waste management plan to be
ready for the public to participate.

Keywords: Carbon Footprint, Solid Waste, Greenhouse Gases
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Abstract

Nowadays, people in Bangkok prefer to live in condominiums. Climate change and PM2.5 affected the
behavior of residents considerably. Closing doors and windows to prevent dust and turning on the air conditioner
to reduce accumulated heat and create comfortable conditions have become usual practices that result in poor
indoor air quality due to poor ventilation.

This paper aims to identify appropriate ventilation concepts to improve indoor air quality for the residents
of condominiums. To this end, the research studied the factors affecting residents’ behavior in condominiums in
Bangkok metropolitan. Quantitative data collected from 400 samples of people were analyzed statistically by
considering the goodness of fit of the data, the relationships between factors, the independence test, and principles
of ventilation were applied to identify the proper room ventilation rate. It was found that urban heat island and
outdoor air quality are the main factors that affect the behavior of indoor living and ventilation significantly. The
suitable ventilation rate for Standard Room Type sizes 24, 30, 35, and 50 m? are 34.92, 41.40, 55.80, and 72.00
m®/h respectively. and 34.92 and 55.80 m*/h for Duplex Room Type sizes 24 and 35 m? respectively.

This concept design of an appropriate ventilation rate can reduce the accumulation of heat and humidity
in the room resulting in a state of thermal comfort, which will reduce the energy consumption of the air conditioner
when operated. Consequently, it will improve air quality to be within the relevant standard (Indoor Air Quality: IAQ)
and reduce the risk of residents' health problems.

Keywords: Condominium, Indoor Air Quality, Heat Urban Island, Ventilation
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2848101370 lUNTINHEMIUAT ol TuUsgmnwemaluiasinldinanzaudauiunvasanwuiadan wazid

TFa E]Gﬂ‘lﬂ%ﬂ?‘d FIWURTUAT

Aad o =) s o
3. 3 DMLBKHNIIY
Tuaudsuiiniseanuuuisnisaninuiasy lenuadutnasunsaninuisvnan 1du 4 a1 lag
' { & o 4 a a a o 4 °
Funniks e n3dnsTyniuszdoys LWoeanLUUANYAZIULATNTOUANNAAYDINIKITY VN b UANTHINUA

T0UITRIALRZVAUIIANTIITY FINNFEI A8 MIANHINOBE WANNIT NUNIWITIMNTINALNLITEI28IRANNNS
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3.1 msanuuua3asdielunsriise

Tusudsuit finsnudayaluiBadIuan (Quantitative Research) Wan1Tainieass laufingui nsau
LUIANNAA IANTEBNLLL LAz TG RUIUI mu%”uf?[@i’ﬁwmnﬁanna;mﬁ"aamamnmiﬁwmm nythszanos
laulgas Taro Yamane [8] NsEAUTIANULTNY 95 % ANUANIALARDY 5 % "L@Tﬂéjmﬁamm%%m 400 A% 19
Lﬂ%iaoﬁaﬁlﬂﬁ’l,uﬂmﬁu“ﬁaga fia LLuuaaumuLLamﬁaﬁiﬁLﬂﬂ:ﬁﬁaga ldun anwdl drsews: dAady mInagou
MIUANUIVBIAULT EMIMIIUNIETE MInageunIzan3Uaiing (Chi-Square Goodness of Fit Test) Uaz
ANMUFUNUTIEHI19T398 @28 1TAT1UIUNTIIRAG n1Tnaraual1Ntdudase (Chi-Square Goodness of
Independence) LAZNTALATITHANANWUT NTILATIZRTDY A aldsunsud1uIos IBM SPSS Statistic las'le
fnuaIraulEEIATY (Level of Significance) # 0.05 (sig.=0.05) [9]

3.2 myfinszdunuiasnnuasananzalunsanwaniues

muﬁu*ﬁagalumu?ﬁ'ﬂﬁ VI,@TLﬁmj”agamnﬂg;am”aazhwaagj”w”nmﬁ'ﬂuﬁaaw”nmaammsmlu
NINWURIUAT Tﬂﬂﬁauﬁuﬁwmﬂﬁwﬁaga lavihmsfinszduuiesnnuasanaisgalunyanwuninas Lo
Anwin1Teanuuy ﬂmﬁ'ﬂnmﬁmwa@iawqammmsagmﬁ'ﬂ LazNN3IEUNBaIMALaI IWNade Waldluns
ANMUATELIIATBINUTTY A9

@]Wi’]dﬁ 1-1 E‘ﬂLL‘U‘U LLazmsaammuﬁaaw‘“ﬂmaommmmﬁ"ﬂﬂ’lun;amwumum

Ve 2W1A (M’ I
aau suuy 4 N998NUULLAZANTIEUNEDINE
“Uyzanmh “Lade
Standard Room Type
1. Studio Type 24 m? 10 FasTuIaLan mMisanuuy ludiusaiiaiwan
7_- Woanstan uaziosndn (eudefann 4
WG9 1 A
NN3TTUNEINE:
Waauszurgenie lukesituazaia tie
| Frunendu ussanuduiiszannmeluias
| —
2. One Bedroom Type 30-33 m? 10%-2 A% HoIUUIANANI N1TBENUWLY LuaI%Uad
I #asuan Waansian unsosasd wonandnu 4
I w69 1 du wie 2 du lawiziasyueIns
NN3TTUNEIMA:

WARNTEUIEDINA LRI IUAzATY LD

o 2 & 4 o
| TUENE® uazANNIRNRzaN e luRaa

3. One Bedroom Plus Type 35 m? 10%-2 0% HoIIUIANANI N1TBENLLY LuaIwuad

a0 YoINILA LAZWaInTI uNINNK &
g 1 6w w3 2 e LawnzvasyeInT
NYITUILDINE:

WAANTEUIHDINA LRI IUAZATY LD

o _| 2UNBNAY uazaNNTuNazaumsluiad
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4. Two Bedroom Type 50-60 m? 2 A% -3 A% waspwalwg misenuuy ludiuvesiesuen

RoI%ILE® LAZWBIATI LNIINNH Antdns

R

VNN 1 6%

NIEUYDINA:

| WAANTELIHEINA LRI IUAzATY LD

‘l— JEUNBNAY uazaNNTuNazauMsluia

37 1-1 JULUY LLa:msaammuﬁaaw‘”n"uaoa'm'ﬁ**gﬂﬁ";vl,ﬂsluﬂgamwumum (dia)

s 2110 (m?) 1IN
anau suupy 4 M998 NLULLAZAITIEUILDINE
“Uyzanm “Lady
Duplex Room Type
F P . »
5. One Bedroom Duplex Type N 10%-2an Woswranand mIsanuuy luduvesiainon
l' [ 24 m? #aIILAU WATEIWHDIAT wNANNB Llaw
Wudltaon wihans Tuwasnn iunvihersuulng 1 du
32 m? NIIEULBINEA:
WaANITLNEaMA T diuazail thassune
naw uazaNNTuNazaunsluia
6. Two Bedroom Duplex Type Nud 2 AW -3 ah ﬁawmﬂlmy mMysenuuy ludIuzaIRa ke
I e 35 m? FIURDIHILAY LaTdIuWaIATY NNy lag
k. — & Ay o @ o o @ v . o
Wuildwon wihansluwwaswn Wuwindnsnulng 1 du
52 m? NIIEUIYBINEA:

o ¥ o A
WaaNITUIaINA luﬁaam LRZATT bWBITUNY

naw wazanNTunazauasluia

=

nnnIdnsussivtoyajluuuiainnaatarnnigalunjaunwumiuas wudl #asinsasananizaly
NIUNNURIUAT Fnannanszduuy Tagtis 6 E‘]_JLL‘]_J‘Uf: L‘]‘jug‘ﬂLLUUﬁWU&I’]ﬂﬁlﬁf‘mLLﬂ:WUﬁ;’JVL‘]JELuaWﬂ’ﬁ“gﬂsL%
nnNERIUAT laavhminsfnsusziiudays wodnsiunisagandu MIsanuuuaIKIRaIND uaznIIZLNY
aMelurkaInwn mﬂﬂ@;mﬁashaﬁw”nmﬁ'ﬂ’luﬁaaw”nmaammi“g@ Juunueng 9

3.3 MIANNG B WANMTVINITLILAIMNA UAZATNINEINNA (Indoor Air Quality: IAQ)

Twauisuil levinnsfinsngefussnannsvesnsszuigeInie MIM3TE U8 MARIBIF 55T
(Natural Ventilation) NNI3ZUNENNAGI835Na (Mechanical Ventilation) lasn33zun81INAd835na R0
AILANEATIMI IMATITBIaIMA nnuTunuzushenuuwazIzuunIasa e le BI3TUUTTLNNIN AR
ATna mmmiﬁé’mwmi‘l%mJadmmﬂlﬁmﬁ'ua:msﬁﬁmmmuHszmm'i Holiifadszininingigaluns
seunwomauas lauszansnwlusunslewasem Snrsanizaunsifaninuion (Thermal Comfort) [10] wiials
lunsfianzinsaanuuuvasiiniatarnsze uazwndnsiwnsegerdovesdwnandulukosnnuasananigalu

NFNNATIUAT IINMNIANBING RS RANNIIVBINITLUIBIMA UazgmnIweIme lunuldoilddnm inauad
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AA331% ASHRAE Standard 62.1 2016 [11] wazfmuaanasgiunsszuise ne iaiduinasgiuwlunisdsudy
ammwaimenzluanans fiweusile (Ventilation for Acceptable Indoor Air Quality) @3fiuaadlua1319694

AN 1-2 Fi’lmmg’m Minimum Ventilation Rates in Breathing Zone

People Outdoor Area Outdoor

Occupancy Category Air Rate (Rp) Air Rate (Ra)
Cfm/person m®/h/person Cfm/ft? m*/h/m?

Food and Beverage Service
Bar / Cocktail lounge 7.5 12.74 0.18 3.29
Cafeteria 75 12.74 0.18 3.29
Kitchen 75 12.74 0.12 22
Restaurant dining room 7.5 12.74 0.18 3.29

#1397 1-2 AIU19331% Minimum Ventilation Rates in Breathing Zone (¢ia)

People Outdoor Area Outdoor

Occupancy Category Air Rate (Rp) Air Rate (Ra)
Cfm/person m®/h/person Cfm/ft? m®h/m?

Coffee station 5 8.5 0.06 1.1
Hotel / Motels / Resort / Dormitories
Bedroom / Living room 5 8.5 0.06 1.1
Lobbies 7.5 12.74 0.06 1.1
Residential
Corridors - - 0.06 11
Dwelling unit 5 8.5 0.06 11

#iu1: ASHRAE Standard 62.1 (2016)

a o
4. AAN13IVE
nnmsdnsuaziivteyasasngdnssunmssganduluiasnnuaswnandoluiasnnaasanatszalu

NIUNWURIUAT NNGUAIDENI 400 A% WU ﬁhusl,my'l,ﬂuméuﬁfm%'w NN uaznguiurinnm Wwasgeny

'
A

a1 20-35 T nandwmunazgnldnunisaguanieswn Melglunadunis mahaou uazmadow Jadawalfidu

U

1 lé ot { v v 1 v ' 1 a T Qs
LIRIUINNINAININ ﬁﬁaaﬂ@ﬂizguazﬂwmma "ﬂ’]ﬂﬂ’]iLﬁ‘U"UaHa WU rL‘H,"IT’NL’?lf‘l’ll]f'l(i] 558&’4&’]1%?1’]36%6’1@1{]

o @ i ' Y . @ A ' o { o o |
luwasiinaduagf 10 Talusdaiu (mean = 9.6) Taduinarninndt 1 lu 3 ve9iu Aaswnazgnda laslugas

U

A o o

198 8:00 %.-18:00 w. zidugININn gnianniga gonalinioluias ldnIszuiame e IRz aN
299ANNTaUA8 U B I8196 0L HEINAATIIIAINANIITY LA T IIFDIUAITIINMTWNTIZUIAU I Covid-19 71

Y ) . o o . ) 9 o A A -4 . Y
;;ernmmag‘[waawnmaamﬂwg@ mzﬁs:ymmmsagmm‘[u%aawnﬁmugwu I(ﬂﬁﬁiwznmlumiagmﬂﬂu

'
> A v o o

o o § A o . o o A { = &
Waanniadnag 21 Talusdadn (mean = 20.93) asnuaadlua1ed 1-3 Fudunaifiavanaanyiufigwnaids

u

£ 2 a

agluiaann lasanmufudayadunginsumiagends wui gWnarduluiaswnuasenansge lugranmi

U

onduagluiasinazdanthdnimewnandowaswn iasdandadonan fe amnpinoueniigs uazdynidu

82009 WaNa1ANT tTuTouas 34.3% Uz 31.5% ANUEIAU AINLRAIIWAITIN 1-4 laparnnisdaTeraiuds

(Chi-Square Goodness of Fit Test) W91 Q’w”ﬂmé’uﬁaumﬂﬁwnﬁﬂimlumsagmﬁ'ﬂluﬁaaw‘"ﬂ lasiiennazia

@

#Ia wazsdanIaddsuanmeaniolurasnn aanuaasluansnen 1-5
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AN 1-3 izﬂ:nmlumsay;mﬁ'zfluﬁadw”ﬂm 098710137

Std.

N Minimum (h) Maximum (h) Mean (h)
Deviation (h)!
391G 400 4.00 12.00 9.6175 1.74321
F3ladia 400 8.00 24.00 20.9350 2.04358
a7 1-4 ﬂﬁ]ﬁi’ﬂﬁdwa@iam’sﬁwﬁwhwm:agﬂimﬁﬂuﬁaaw"hmaa 01A137A
Frequency Percentage Cumulative Percentage
1iaidoiniasduame 137 343 343
2. laasruunzans 126 315 65.8
siona M dudud aaFoerunin 51 12.8 785
sifeanulaensio 74 18.5 97.0
5.8u9 12 30 100.0
Total 400 100.0
797 1-5 wodnssunsagonduluaswnuasenaniga
Observed N Expected N Residual
1 sidanihens uandaniasdsuanme 158 100.0 58.0
2 ldilawsieng udlidansestsuanme 107 100.0 7.0
sudanthans asuiandasusvanme 94 100.0 6.0
sifanieng warlidawiasdfuoma 41 100.0 -59.0
Total 400
Test Statistics
Chi-Square 69.300°
df 3
Asymp. Sig. 0.000

nnMIeNzinganTsumadanlasdsuenma LAENNILANITLA N INIMIATBIRNTWKIAN BN BLEN

871013 WUTN mnmjmﬁama 400 A% ngﬂﬂﬁﬁﬂiuﬁadﬁﬂ“ﬂadﬂ’]ﬂ’]i‘g@%ﬂﬂa: 72.3 "lsjﬂau%'uqmmwmmﬂ
A A [ ' ' A o A oA o

Munananas lastranidanIasdsunionnmaninninliidaiasasUsuannia luamen HauTuanIweme

mMouwen'ld SinuiTeuas 27.8 LENMTLAUTaYS WU mjwjﬁﬂau{uamwmﬂmmUuanvl,é’ antla
4 o ' ' 4 o = a o YR ' o

wwIedslsuanniaunnnin bideatasesdsuennia smanﬂmmme:ﬁ"nagamwauwuﬁs:mwmLLiJs AT N3

nagaunNLdudase (Chi-Square Goodness of Independence) ﬁdﬁﬂvlﬁ’j’] madain3asdsuenme ldgunus nu

'
o A

mmau%’uqmmwa’m']ﬂmaaamwuma”aumuuanmmiﬁﬂau%’ﬂﬁaﬂwﬁﬁfﬁﬁwﬁtﬁy (X2 = 0.105, p = 0.416) a1
ugaaluansen 1-6 nMIIeTIER Baagdldd fwnardulureswnuasenansgalungamwaniuas \donfiazda
wiheng uazdate3asluaine wiigmmwenmeanouanazuauiyle

MNNIANANNANRUTIZRI Szpzianlumagandd uwazszpzalumadaniosduainmea wuda

=

lugrenlddnsuwsszunavaadalasa Covid 19 uazlugrendnisuwsszunavaadalasa Covid 19 szuziIa1n
o1dpagluasnn wazszpznmlumudaniasdivameafionasuiusllumadoinuedndioaan
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(r=0.415, p = 0.002) Uaz (r = 0.275, p = 0.002) AINUFAILUAITN 1-7 AWEIAL NNANTAATIZR ﬁmgﬂvlﬁ'jw

A @ f v a v A o
5$U$L’Jﬂq°fla']ﬂﬂa%1uﬂa\iu’]ﬂ Q:Nﬂ’]sﬁﬂ%u’]@n\‘i LLazlﬂ(ﬂLﬂia\‘]ﬂi‘Ua']n’]ﬂuqﬂ

a7199 1-6 wodnssunsagondulueswnuasenaniga

mmau%’uqmmwmmﬂmmamw

2INANNYUANDIANT Total
ganyulalle ganule
) 4 » Count 125 50 175
A liidaiaastsuennea
mydaaulaia % of Total 31.3% 12.5% 43.8%
in3a9diuame 4. Count 164 61 225
WawaIasdiuaime
% of Total 41.0% 15.3% 56.3%
a a ' o o o .
AN 1-6 Wﬂ@lﬂiﬁ&]ﬂ’]iﬂgﬂ’]ﬂﬂlu%?J{‘I‘Wﬂ"llﬂdﬂ’]ﬂ’ﬁ‘]g(ﬂ (a8)
MILBNTUANINAIMNATDIRNN
aMANILRANANATT Total
gawsulale gawsule
Count 289 111 400
Total
% of Total 72.3% 27.8% 100.0%
Chi-Square Tests
Asymptotic
Exact Sig. (2- Exact Sig. (1-
Value df Significance (2-
sided) sided)
sided)
Pearson Chi-Square 0.105% 1 0.746 0.822 0.416
o . 4 e Count 125 50 175
mydaawlala liiataasssuannea
4 » % of Total 31.3% 12.5% 43.8%
w3BslIuaIMA —
WWarnasdiuemea Count 164 61 225
A “ o ¢ ' o d' o .sL o o A o
ATNN 1-7 ANMURNNBTIZNINAULYT i:mnm‘nmﬂuag WADIND UazIzpzianstdatniasdsuanie
29laifinisunsszuna Covid (91lnd) #298M15UNTIZUIA Covid (Z29ln3A)
Mean (h) SD. (h) N Mean (h) SD. (h) N
immmﬁagmﬁwuﬂnﬁ 9.62 1.743 400 s:zjmmﬁay;mﬁ‘nma Covid 20.94 2.044 400
srosmdaniesdfuanmeas srazinandantesysueneTag
- 6.90 2.538 400 14.22 4.884 400
iné Covid
s:ﬂ:tna’]ﬁag‘i Wansasysu i:ﬂ:nmﬁa%} Waia3aalsy
RGP RMNG] aMaT91na 27¢817749 Covid  @Nn@B2ICovid
Pearson . Pearson .
4 1 0.415 4 1 0.275
szyzImNay Correlation szpzmfay Correlation
a1eBT9UNa Sig. (2-tailed) 0.002 | anfiBa9 Covid | Sig. (2-tailed) 0.002
N 400 400 N 400 400
Pearson . Pearson .
zuzaia 0.415 1| szpznada 0.275 1
4 e Correlation P Correlation
[GRGEMR] L3adlsuame
) - Sig. (2-tailed) .000 , Sig. (2-tailed) 0.000
2MasUNG 4749 Covid
N 400 400 N 400 400
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2 -
R? Linear =0.172 R? Linear = 0.076
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fé, o o ] 0 § 204 (eiieh e -]
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c =

& o 6 €

g £

[=E 2

(N P

v (3
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¢ £
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z I
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n <

o 3
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" '}! ] o
0 0
T T T T

T
T T T T
4 8 8 10 12 s 10 15 20 25

SEHENRDIALDYTWMDINN THZ WU NG SEUENADIRLD YU DI TH2 T erie

2 ]
adda

NnMIFnmMIsenuLLLAzMININITasRasNTasaNA TR WU thasnniTawlusuiuingesis
$ia senalinseenuuuaasasin lisansneenuuulwasin Snddsfannnimitesule lunn 9 uny
Tastaniznssenuuuwasnin juuuuagale (Studio Type) uazuuunilaasuanu (One Bedroom Type) G9tilu
gﬂLLuuﬁaaﬁﬁi‘hmmm:Qﬁ'ﬂmﬁ'nmﬂﬁq@ BINITLLNBINARI8355IINTNG (Natural Ventilation) 1uszune
1M WUU (Single-Side Ventilation) wazainmsAneinseanuuuwasnn laimsssnuuuszuuszuiseme i
728lUuN1TIEL88IMNA @28A1TITVIBANNNARI835Na (Mechanical Ventilation) A suuTzunsa naluuSiam
Woaih wazuSnmuAa wansrhowsessruussneemea Ideanuuulifmadaszunsenme g
mslgauriniu

5. /71 wazanlsignanisiay

nnmsAnsuaziiudays JasUnamidnlai Jedsndnadaiingdnssunsagenduluiasinuasy

w“'ﬂmﬁ'ﬂuﬁmw”ﬂmaomms‘g@iungomwumuﬂs WRZNNIITUNLINAABIND WU RNINWIARaNAwuantdn
A o { . a . o 9 o & o { a
nitgludadp ﬁaowaqummmmmgmﬂulummn NIANNUTIUINNANBUBNANANTNAAINNNNTRZFANVIAI Y
y - v X . . L4
Fauluiflos mafiadsngnmsaiinizanusauduluiiias (Urban Heat Island) Taymiduazead sINadannanyIn
mstdandaniinens wazidawaIasdsuanna °uao@w”ﬂmﬂ"ﬂluﬁaaw”ﬂﬂuaammi"g@luﬂgamwumum
Ao = o o A , a . o aAdda A A

IMNHANNTIAEY ma;ﬂvl,mn uanNdadsewenNFIHadann AnITuNIaL oY SFanaunuasly
AMNLALTI Lm:mmﬁaamﬂumnﬁ@Lﬂ%aaﬂﬁ'umﬂwmaagwuﬂmﬁ'ﬂsluﬁm;ﬁu INNNTAATITH NINARDUAINN
1Judasz (Chi-Square Goodness of Independence) LazANMURUNKTTZRINIGLLT WU szoziianTanindns uas

A o o A o o 9 o =< A o . o
mMsdarasasdsuainia wusen lauszaziaiwnandonisluiasnn LLammiw:nmwmﬂnagmﬂlummﬁi
o { o o ' o v A ' ' o o
Nuvl,ﬂm'msw:nmﬁmaamﬂﬁaglumaﬁ"luﬁmﬁ:mummﬂ TIFINALTLADN RN IWDINA LAZADFUNIWYDINWN
orduluiasnnaasansgalunganwamuasld

mﬂmiﬁnmmsaammuu,axmimoN”aﬁaaw”ﬂmaammi"g@ ﬂ’]iﬂE]ﬂLLU‘Uﬂﬂﬂlﬁﬁa%&“ﬂuaz‘l‘rﬂﬁﬁﬁﬂﬁﬂu

'
d

WU gana b lureslinindranesdiwdss nsszuisamanislures 39 duuuy (Single-Side Ventilation)
= Eq; v

o AN < X Ao ' @ ' ' v =y
aﬂﬂdmu’l@mad%ad‘wnﬂvm&l’m ﬂ’]iﬂ@ﬂi:@ua:ﬂuwuﬂﬂaﬁ ﬁ\‘iNaFL‘Haﬂﬂﬁﬂvluﬁ’luﬁiﬂvlﬂaua:n’lﬂwlvlﬂaz@]’m (SN2

= a o o Aa va (% . . ' [ a &
wWisuiisunuvasndnmseanuuuliiiteadaszunsennaaasan (Cross Ventilation) mwa’L%qm%gmm:mmmu
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ﬁﬂ'@ma:auagmzﬂuﬁmﬁﬂ wIinsilantingns ﬁﬂﬁgjﬁagmﬁ'ﬂuﬁaaﬁn Wasn e ldauionsaaizaune
1F9ANN3BU (Thermal Comfort) ‘Lo SnsmseenuUUTEULTzUN g mMe luusmtesin uazuSnauins lay
N1372U1881NAA2835Na (Mechanical Ventilation) L‘flm:uumiﬁnmﬁ"l,ﬁgﬂaammuiﬁﬁmnﬁm:mﬂmmﬂ
Fr9naATnslEnurngs Fadumszuigemanuuasiasn fenaaziianieliiieduay ﬁuagﬁ’quﬁmiu

m’a‘agjuazmﬂ“ﬁmm 84 ;jw”ﬂ andluiaann

'
o

= @ o v A v o v & 4 @ & 4 A o
LBBIITNNITIDANLUUUYBIRBINN nwl@naauvlml,l,awaa’mm’luwu‘n PUIARDY UazNwNTadtdaniine

dwalﬁﬁ@mia:awadqm%gﬁua:mw%umﬂluﬁaawuﬂ nsTELaImMaiainzan andududsiisany 7
ganInaamsiansaaITInnNTanuazauIumeluaswn soraliiinanzauioifanaien (Thermal
Comfort) azdugintralwaamadaltnuniaslsuameluiasin usenssnulumsrhouveaadasdsuanme
a9 Sﬂvﬁmsﬂ%”uﬂ;aqmmwmmﬂ Iagluinmsianasgiusesgmniweimeanialu (Indoor Air Quality : IAQ) B4
anﬂud’;wﬁaﬂl%ﬂﬁiaﬂﬂawwLﬁﬂaﬁaﬂrgmq“umw VBINWNDAE l&lasfmI e NIszLIa ANz Al
FIALaaslua5197 1-8 INNAMTAUIT VAR UAIVBIRDINT LTS IWIUEHNBNAD UAAIANTNRUSULILIHY
anlastalaudedarmyszuise maniwenzaavesiasnn lusmeivsunasuasiesnn deldanamuuan dng
°1Jaaﬂuaad’augwadﬁaaw”nwia:gﬂLLuufEu laldsamadasnsnmITsuisan@a 1y ASHRAE Requirement 62.1-2016
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Wagwn tgurunm 1 9alus 9narsei 1-8 Weldsammssunsaimanlaanmsdmmannuweweswines
0IANITALALLNUHNNIATIIU ASHRAE 62.1-2016 a¢'l@d1Laduas Air Change Rate 209%a4Wnuuy Standard
1szanth 0.61 LazRaIWNULUL Duplex Uszanms 0.34

TN 1-8 BATIMIIZLILIMANIRANZFNABNTIZLNBa M A luRaInnaIan ﬂ']i“g@]l%tl,@iﬂzz‘ﬂl,mll

Room Dimension (m) ASHRAE Requirement 62.1-2016 Air Change Rate
Number of Total
Surface Volume Per Surface Per Occupants Per Per
Occupants Requirement Total
(m?) (m®) Area (m*/h/m?) (m®/h/Person) s Surface Person
(m’/h)

Standard Room Type

1 24 57.6 1 25.92 9.00 34.92 0.45 0.16 0.61
2 30 72 1 32.40 9.00 41.40 0.45 0.13 0.58
3 35 84 2 37.80 18.00 55.80 0.45 0.21 0.66
4 50 120 2 54.00 18.00 72.00 0.45 0.15 0.60

Duplex Room Type

5 24 108 1 25.92 9.00 34.92 0.24 0.08 0.32
6 35 157.5 2 37.80 18.00 55.80 0.24 0.11 0.35

Note: * Standard room height average = 2.4 m.

* Duplex room height average = 4.5 m.
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ANUFZAINNNNDY S‘E\a’jﬁnﬁﬁl‘*ﬁﬁﬁvlﬂa:lféwLﬂﬁﬁ%ﬁ)’]ﬂnﬁﬂauqul,l,uu analog 'ldgensniuquuuy digital lae
mseanuuuazlEnannnsues pulse width modulation NMIBENLULLAZNSANHNYBINWIsHALURLEAIRINNT
MNUB8INIIAILANANITIVEINALADT IWAINIZULEATI N13BaNUULNIAILANAILLUTUNTY MATLAB Uas
Simulink e lWaeanaasiu a1sawss uazmsldsunsululaseanlniaefidalilansvinanuanadasms lag
lensauquanusisendauuy PID wazldnsvinuvesdyyim PWM Lﬁ"alﬁ”l,@i”ﬂﬁmml,a:ﬂmuL%T'naa
vataasanudasnis lasfiszuuasilassaslidudon wazdanusursalunnsasinnissuniuain
fownasan TonaanmMIsassaanllsunsy MATLAB uas Simulink WAAITINATBINIAILANAINTITOLVEY
vatneflwihnszuaass wWieldazainlumsvnanudlawasSiadosmwanndu waznansrnnuiinduiaas
@T\‘igﬂﬁ 9 wuiwszuumuquﬁwmwﬁlmmﬁ's 100 rpm a’mifuﬁ’m’mﬂﬁlsuamuwaaszuuiﬁmquﬁmmﬁ's
38U 30 rpm WUINTZULABL 9 a@m’mﬁma@”ﬂgﬂﬁ 10 WAZSNENEAIWEDUEAIT TIATNLSITaY 30 rpm lawd
¢ rise time = 5 sec UaY setting time = 9 sec aufifrua

Ad1@a7y: Pulse Width Modulation, PID, M3A1UQAMHLI7

Abstract

With advancements in embedded technology, it has become more convenient to operate DC motor
control systems. The commonly used method is to shift from analog control to digital control. The design is
based on the principle of pulse-width modulation. DC electric motor Programmable control design using
MATLAB and Simulink to match the hardware and microcontroller programming to achieve the desired
operation by using PID closed-loop speed control and PWM signal operation to achieve the desired rotation

and speed of the motor has a simple structure. and has the ability to prevent interference from the environment.
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The result of simulation by MATLAB and Simulink shows the effect of speed control on a DC electric
motor. To make it easier to understand and more stable. The results of the operation are shown in Figure 9. It
was found that the control system was running at a speed of 100 rpm. After changing the state of the system
to control at a speed of 30 rpm, it was found that the system gradually slowed down as in Figure 10 and
maintained a steady state. at 30 rpm with a rise time of 5 sec and a setting time of 9 sec as specified.

Keywords: pulse width modulation, PID, speed control

1. UN
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ANTFINUNLADT RINTELEATI LNYINNITTULARaWIRAANIINABLLLT I FuLas btDwTadulaslsns
ALANLLL PID laslgnnavuanadeinnnINAN twaanuazadIntwnanls wazsnurIni luwamdesaa
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WatiauananIInauakaIuaziiaTulszAuauiTaiiavasszuuaILgy [2] 1H8931N yaLaas W
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v &< a A o o & 1% . Aa
3T3UN19INNIAILQN PID uuuaady Gefilaseairsvesgdninl vasszuudsznaudas main board N1l
microcontroller pic30 wazUasaTUNBLABST WAINTZLEATI L298N , Encoder , Maxon Motor DC 12 V , uaz PC

interface ﬁ’lﬂIﬂiLLﬂiN MATLAB LLaz Simulink I@UIﬂ’Nﬁ%’N"HE]dqﬂﬂiﬂi‘ﬂﬂ\‘]'itﬂuuﬁﬂd@‘ﬁzﬂﬁ 1

PC interface

L298N
MICROCONTROLLER
pic30 Driver electric circuit DC MOTOR
for MOTOR

SPEED )

ENCODER

™

g‘ﬂﬁ 1: SzUUIﬂNﬁ%’N’HﬂOﬂ’]‘iﬂ’]UQN Motor [1]
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$AUA 46.9 MNm NITUENTINALA 4.5 A LLﬂzﬁﬂiXﬁﬂﬁﬂ’]Wfﬁﬂﬁ;ﬂ 88%

Eﬂﬁl 2 : Maxon DC motor 12 Vdc [6]

2.2) Encoder
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LED Mask Channel A
Channel B

Channel Z

Photodetector

Transparent code disk

Opaque graduations

3U7 3 : usasdutlznavzes eulaaiaat [7]
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Abstract

The research presented here is to determine the effectiveness of the fall notification system for patients
and the elderly from walk-walking devices through the LINE application. for people who take care of patients
and the elderly according to various situations The researcher has started research and development of a

prototype walker device to help walk patients and the elderly through the LINE application. by the object of this
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research 1. To design and build a prototype walker to help walk patients and the elderly through the LINE
application. 2. To find out the efficiency of the fall notification system for patients and the elderly through the
LINE application. 3. To find the location of patients and the elderly through the LINE application. From the
results of the test to find out the effectiveness of the fall notification system for patients and the elderly from
walk-through devices through the Line application. and the GPS positioning system of the device. From the
research results, it was found that the researcher 1. Please Walker, the database of the stream notification
system, and the elderly from the online application website helper. 2. Able to locate important devices by testing
the transmission of the alarm signal, the alarm system of the elderly through the LINE application. Can send
signal from the device to the LINE application of the elderly caregivers according to the objectives. The
researchers simulated the event that elderly people fall from the house or place in the care of the elderly, all 3
floors, each floor was tested for 5 phases by doing 10 trials and testing the sensitivity of all 3 machines. It was
found that the device will send the sensitivity in the best distance of 3 meters. 3.Walker Citizens can pinpoint
The GPS system indicates the position of the device. can accurately tell the location of the machine and is
sensitive to the delivery of the contract.

Keywords: Patient and Elderly, Efficiency, Line Application
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Abstract

The Problems in management of electrical and electronic waste products exist all over the world because
of the manufacturing and innovating to meet the needs and for the convenience of users. However, in Thailand,
there is no law that directly applies to the management of these waste products. The relevant agencies are trying
to draw up a legislation to enforce the disposal of these electrical and electronic equipment waste products to
reduce the impact of toxic substances contamination to environment and public health. In this research, the
management of car radio waste products was studied. Car radio is considered a type of electronic device that may
be overlooked because this device is not branded by the manufacturer and is not sold directly to consumers, but
rather to car manufacturers that selling cars to consumers. This research was conducted to survey the groups of
stakeholders involved in the process of used car radios in Bang Bo District and Bang Sao Thong District, Samut
Prakan Province. A survey of 100 car users found that about 25 % of their used cars were resold to used car
dealers and 75% of them would keep their old cars for themselves and pass them on to their family members.
A survey of 10 used car dealerships found that 11,400 cars were repair for refurbishment per year. Of the cars that
were refurbished, 264 car radios were found to be damaged, 252 pieces were sold to antique shop and 12 pieces
were disposed as general waste. A survey of 10 repair shops found that there were 4,380 pieces of car audio had
been refurbished per year, with 2,520 of them being returned to owners, 660 pieces were sold to the second buyer,
900 pieces were disposed as general waste, and 300 were sold to antique shops. A survey found that 10 antique
shops buys more than 330 used car radios per year, with 550 pieces from used car buyers and audio tuning shops,
the number of broken car radios that will be included in the antique shop would be more than 880 pieces. From
the survey, the material flow analysis for the unused car audio was constructed. The roles and duties of stakeholders
in the current legislation were compared to those of the draft of Electrical and Electronic Equipment Waste
Management Legislation as a guideline for preparation and adaptation when the draft legislation is enforced.

Keywords: Electronic Waste, Car Audio

1. UNW

o
o

9 4 a 4 ea = A & a x \ oA ~ g
ﬁﬂ?ﬂ%ﬁfyﬁ']L?aﬂﬂ']iﬂ?IﬂﬂLﬂfaﬂI‘ﬁlWﬁ']LLﬂzqﬂﬂimaLaﬂ‘ﬂfa%ﬂa &lﬂfl'lll?‘%l,ﬁ\‘l&l']ﬂil%aﬂ'l\'i@]ﬁ]l:uﬁ]\‘i NIH

A v a =] a a o a A & A A & A '
Lua@uqﬂqﬂaﬂiiﬂﬂuﬂqiﬂiiﬂﬂNﬂ@ﬂmsﬁvlwvvqLLﬂzf’JLﬂﬂﬂiauﬂﬁL%ﬂquL‘Wuuqﬂ“ﬂ% %ﬂﬂﬁ]']ﬂﬁ']laﬂ@lﬂll']‘ﬂ']ﬂﬂ?quvlu

98 JEET 2023; 10(1) : 97-108



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net
dndundaslfguninlindriuuds nadrze mafinaluladlnd gfiusiuanuazainauisniatiodznde
' Y v &2 o Yy oA = v A o 1 & a P ;3/ ' v v =
dnlgineld Sarhliguslnafianadasnisfizigdnsallnd gumaunuglnsahiduinaniu dmalddasiinng
o Q/ { ] U U 1 ¥ AI é/ U N 1 1 1 o a Qs
idagunInift lildudmalidnanndu domaaindnniisnunsmmamednisdnsihuwdanisianis
Ca & A € o A = ' o a o &
singUnisididnniafinduidiuldludszinalnoiaidunistislunisdanisnszuaunissnufa
a & a ed a &’
BlannIafinaNiadn
drinadnd 9 vialan nadszmanamusuazdszinanisinamw lalvanudant NanIenuaIna?
wunw lagladinisesnnguunaiiasanisldmssuansuisdssanlundanua tadoslsiniuazdidannyefing
d’ o Qs a W [ lﬂ' Aa a e 1 v
wazn)nANpaKIziNadnszuuMIIan NN ianuaiiaIadls Wi uazBiinniafindlufagiin nin so dazinele
= = 1 = a s 4 v 1 = A )| dl
i mysanngwuisaInaImanImnuiadus lasdszinaluunuglsy ldun sleuioidulszinausnd
° A o o A { A X v A e
BILRWBDLUING “%anmimwmuwmauﬁmmmaogNmﬂ” (Extended Producer Responsibility: EPR) (Lﬁ%ﬁlI@U
Thomas Lindhgvist) siaan annnglstldiuwdadsnananduiugiu lunseenszidovirdrsnsianissn
nAanMaLaIed T I uaz8Llannyefing (WEEE Directive 2002/96/EC) lassnnualiszinasurindasaan
=) v e va = a o fa & a [ o
ngnangauuwIngaassziioy WEEE lagazaasdalidszuuiiununusnuianmaisiannsofing uaziinly
dansatgneaslasls inaluladndfiganifey sawniniseanuuunfadmsiliidedaniinaausndudiuuas
WAadmusiNainaualtlnadnianisilada lasiinszdnldionimuaagluanuiuiateuvesniauazding
NAANTUTLAR T
dsznalnglaiduanudraysesnguunsainaid faladnsiinguaisfiundsvldlunissanison
auUnsnidiinniafindludszing lasnsuauguuafisuaznibsnuiinides ladanuudenulumsduiuvms
pnINgNIMaainIIanITINREanueiieTesl T I uazBiinniain@diysannussiinfiurevluasinis
Uszrailiaiudl 24 nIngnaw 2550 WnsauuazlafimudsdsamzaynssunmsmhiumIduivnuaugnsemaas

a 6

nssanIsinwianmaiieiasltiWduazBidnniefinfidaysnnnis edvlifinnaniadmaiiniasldinduas
A & A AN WM va A ea Ad o A, ' K o & Vo oAAa o A A o ¢
puUnsnlidnmiafinddldldfidssgUniainiAuuaziivandmihsagluiasamairiiu uddadfudmiontoiuei
AN vad o LA o ' v od o, o e N o ' . o g va v 8 A
nlafaRaudiimydmialdnugnin ldsznaunugdninfaunazin ludminede dromeiinegideiadany

au’l,a]ﬁasﬁﬂmwﬁmﬁmsﬁ?wqﬁ’l"ﬁm vlusnsudinatduuwinslunssanmsliuamwaa

v &
2. 1aqilszdn
2.1 Lﬁaﬁnmmzmumﬁ@miﬁmﬂNﬁmﬁmsﬁ’mﬂﬁmﬂﬂuﬁﬁluﬂﬁ]gﬂw,ﬂ%ﬂuLﬁuuﬁ'mzl,ﬁwmﬁ@ms
a o & A A« A € a o e
TINHRAN TR0 1T bR LA BLENNTORNFURZNNEAN UKD

2.2 Lﬁ'a"?msw:ﬁgﬁmﬂﬁmmﬁﬂuns:mumsﬁ'@mimﬂwﬁ@]ﬁmﬁ%wqﬁmn HUG

3. 250150 WS

= & = o a a & a & v A v @ a
ﬂ’ﬁﬂﬂ‘.I:H‘LLL?Juﬂ’l‘iﬂﬂ‘.l:r’m’]iﬁmn’]i‘ﬁ’m’mqu(ﬂ@‘mEJ‘LW]LLG:’JLﬂi’]:iﬁ‘.U“n‘.U’l“fmu’M“lladauﬁ’luvl,ﬂmummlE]G

mstanInIngiensudasudgniaiuiinisidadugarheaanngnansiiaulfagludiduSouifouny

6 A

19 WIL.NFIANITINHAAN uFiLAI 09 b LWHA LLazqﬂnmﬁLﬁnmaﬁﬂé vvatdudarauawuslunsias e dInIy

JEET 2023; 10(1) : 97-108 99



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net
A A A o o o, o P ¢ A fa & A 6o o oA
nmsasundaslainistsaulsse wsu.mswmssmﬂma@nmmmsaﬂﬂﬂﬂmmzqﬂmmaLaﬂmaunammugu
ai'mvlﬁdml,ﬁﬁslun'm”@miffmn?wﬂﬁmnnumﬂlﬁaﬂngﬂﬁm Iruazdualumadiiiwinuaddalu
3.1 in3nddauazglnanl

a

3.1.1 MIANEEINT Mavesinadasnsud WlTuaa (Material Flow Analysis)

)
a

miﬁﬂmw‘”omivl%a"uaﬁ*nmmnalu@ﬂm.mgmﬂﬁms 2.07918 LA 8.U19L8159 LWLy

4
uNvdayslTimmIniandwiing °11aau‘%ﬁ'wEﬂ”mﬁ@LLﬁmﬁqﬁﬁawﬁmﬁmﬂﬁﬁuﬁﬁﬂ;ﬁwﬁmnﬂuﬁ Tdeng
il lfnuuazifadusenfoniadag lilsud lasldTayava s w.a. 2560 - 2563 Falumsanwillevinms
81373 i'smw"ﬂ’agaLﬁmﬁ'um:mumiﬁ]”@ms%qamnﬂu@ﬂajlfl,l,ﬁ's@l%LL@@Nﬁmuﬁag°w‘"@q@ﬁw laud
NeazBsamIsLiunyasit

a a (3

- iﬂgaﬁmﬁﬁ LT fﬁwmumswﬁmﬂqmmnwmaﬂmmuﬁﬁ']msﬁﬂmﬂ W.¢. 2560 — 2563
fﬁwmu’iﬂqamnuumﬂﬁlﬁtﬁ’aﬁismmpjw§m’mﬁ’m°’@ (e
- iwamtauN"'ams”l,mmﬁ@]ms’iﬂqﬁ@snﬁumwl,aisl"ﬁl,l,ﬁm%LL@iQNﬁmuﬁoQﬁﬁﬂqﬂﬁw
- aamwuaaumwﬁm%’u@"ﬁmw@? Husminosoieses PuiuTeusnsud Huans-sude
PaILAN
- MIMABATIWIUADENS
ABMIgNAI0E9
MM uaNiuaI0E19 'mﬂﬁaamﬁagamnﬂs:mmﬁw11@1maﬁﬂﬁﬁm’amLLazﬁm’LﬁﬁhUgw?amﬁ]

¥ o A =3 A

dasaasulanmuluianninna ’LumsﬁﬂmﬁmLaani‘ﬁ'miejuﬁaamouuumsq&mmuﬁqmgmmm 738 ﬂ’]iE;'I&ILLUU

o . . A ' o ' v a i A o
FUW12191294 (Purposive Sampling) Taidunisiianguaratliasianunaninmusiniaqnainunouadgias uas

o

o v 0% ' . . 2 om ° ' [ ' g
EleﬂLﬁaﬂeL’ﬁﬂ’lia;&lLL‘U‘]J@’I'I&JEIZ@]'JT] (Convenience Sampling) 3 M?ﬁ]ﬂﬁ?“’]iﬂﬂ’]%%ﬂ%u?EI@’I’JEIZJ'N“].I%LBG I@]?J

e)'_";

ﬁ’]ﬁaﬁamwa:mn"naaa”’ié"ﬂumss’mmm]”aga

a a

- inudayauuuseumuglfinsudrasuIEngniningfasnoudivihnisdnm amau 100 au

3

wadsziduwg@nssunisldinvasiuilag

- inudaysuuureunNNUIUYTY UTiuds TNUUALATLATOILFIRATO UG L4 2.8ynIUsns
8.U191U8 WA 8.U1N9L&1T9 31UI% 10 WiA3 Lﬁaﬂiuﬁumﬁ@miﬁ'ﬂ’iwqamnwm“l,afl,%l,l,éfwaaﬂ%"uﬂ;u SRS

& A a a &

TDHUUALAZLATBILREIAATDL UG

- Lﬁuia%mmuaaumwjﬁimmUinﬁaaaﬂu 2. 8yNIUNMT 0.00908 UaT 8.U9LENTY 1IN
10 LW Lﬁaﬂs:l,ﬁun’m”@ﬂ'ﬁﬁ'u?ﬂalﬁmnﬂ%@“’L&il“ﬁLLﬁamaapjﬁmmmnﬁaam

- LﬁuﬁayaLmuaaummﬁ‘u%a-mUmaal,ﬁﬂvlaﬂ%uﬁﬂu 2.84N3U5IM3 8.01918 UeT 8.U9LEN

a a

59 I1UIN 10 WS Lﬁaﬂinﬁumﬁ@miﬁmwﬂ@mnUmwlaﬂ“ﬁuﬁmaa;ﬁ‘u%a-mwamﬁﬂ&iiﬁlﬁa

q

- Lﬁuiagamﬁﬂmsmnmwsi“ﬁamwﬁmammwamﬂaymuamﬁ@hnagﬁi 2.u749U8
Aaa o & A A o o A ’~ 0 o o A A & o A A A
W 8.UTILRITY I@mﬁmifmmwmmaﬂszmumiwmiﬂmﬂqmmmwm‘vlulmm'ﬂuﬂimmnumaaﬂ@mamm
ﬁwaagﬁamﬁﬁﬁn

- %Lﬂi’]:ﬁuasa‘”@ﬁ']w“'oms"l,m"uaﬁmﬁmmumﬂlﬂlﬁtﬁa (Material Flow Analysis)

100 JEET 2023; 10(1) : 97-108



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net

3.1.2 3Lﬂﬁ:ﬁﬂﬂmﬂ%ﬁwﬁmmgﬁmﬂ“ﬂaopjﬁd'sﬂﬁmwﬁymnN”amivl,ﬁamaa’“mq
favnoud lildua (Material Flow Analysis)

3.1.3 ‘Emﬁ:ﬁuwmﬂﬂﬁwﬁmaa;jﬁﬁ’mvlﬁahmﬁmmiw WIL. MITAMTTIN
NamﬁmgﬁLﬂéadlﬁulWWﬁLLa:qﬂﬂiﬂiﬁLﬁﬂﬂiaﬁﬂﬁ?

3.1.4 WisuguLAzIRwa LT 0f TaLFe LLazm'ﬁm%wﬁwad;‘Tﬁmuvlﬁmmﬁﬂ‘ﬁ'

Weatasnnuiinisinarasingdasnoud llgids (Material Flow Analysis)

4. AN

e a

4.1. N'“amsvl,mmadmsﬁ'@mﬁﬂﬂﬁmnﬂumﬂhﬂﬂﬁuﬁaﬁﬁwmiﬁﬂmwuima@ﬁ'ﬁwﬁ%ﬂq@?mnﬂu@mmi

° ' v o oa & A o o @ & v A &a o ' & o o
m‘vwnﬂl%ﬂuawamnﬂumLwam"l,ﬂﬂiznauL°1nm_|qﬂmmﬂusmumm:gwamnaummimwmmnﬂumalmu
pju'%lmﬁusl,uﬂ W.A. 2563 TIUIUNINNTN 520,000 TULAIINUIL2aNUANUITLNA SA1UI 1,159,000 Tt 21N
T539uNvinnsdns I@mﬁmﬂu%‘mﬂﬁmﬂwﬁlﬁmﬁmumﬂﬂh 21,000 T4 Aa LTuTasas 1.2 VaIHBANIIHAR
INNA Uaz INEHEATBARENNIY 200,000 Funolulszina waz ;Ewﬁmnwﬁﬁmﬁ‘hmmnﬂmf@iagﬂ”uﬂnﬂ
FIUIUNNNI 700,000 A lum:mu’bﬁmmnmu@i‘maaQu‘%lmm:ﬁmﬁ@miﬁ'mnﬂuﬁl,ﬁavhj‘l%ua”ﬂ@Umsﬁmmy
dalinuIuIUTaTnNaraIlTT MIaYaL 25 mﬂmjm""msmﬁﬁwmsﬁnm 100 A NLRABANITBLAT 75 AZLAUTA
. o . o o 9 o A § & . Yo o o & & A ' o &
vinllgiasuazasdalianluasavaidld solusauinisvudelvnuususesouudiosasnanaziiTnaua
sandminzdaazdasiimadivdpanmwinoudien uazamnaundgiunsinasesingdasnoudinuedTauled
FIULRLNNLITDI Q"iﬁuﬁmsﬁﬂm‘[@le'iaaml,uuaaumu 163 uTUBe -39 8TDUUGL ORI 1IN 10 WIAS
WU ﬁms%’mnyuﬁrﬁﬂmﬂ{uﬂgdﬁmwLﬁaaﬁmmﬂ@iaaﬁwmu 11,400 Audall luﬁ‘iﬁuauinﬂmi‘ﬁv‘hmiﬂ%'uﬂ'gw:
wu’iﬂqﬁmnﬂuﬁﬁsﬁﬂmu 264 1 lauin33an13a28n13N8 WAL UTUSaVa AN 252 Tu way N9 bUNULL
M lddwau 12 Tu luswsasnslfnouduasfuilnaarazwudywiniadainadivudiaianfosvassnoud

Q"’iﬁ'ﬁavlﬁﬁwrrﬁaaumu%”wwﬁa:uLl,az%'ml,ﬂ%al,ﬁm@mn HUFLA y'sﬁ'umsﬁ'@n'ﬁﬁ'uiﬂqamm SuG Ll Twa? wudn 4

2 6o

mﬁ"uﬂ%'uﬂga USULGAILATOIRLITOONAIIWIN 4,380 Tudall laudn139an13a28n15AMANULI I V0ISDUUE

v v
vy a a

° 2 ' o o 2 vy o & ' iy &
AAWIN 2,520 TH ‘].I’lﬁlﬂalﬁﬁd(ﬂaﬂﬂ’]i 660 T Aslunupeznal 900 T LA ol usudavadni 300 T NNBH

g”’?ﬁ'ﬂﬁﬁwmiéﬁﬂﬁm%‘u%amauﬁ%ﬁmﬁ’umﬁ@miﬁ'ﬁﬂqﬁ@m gud Lyl tua oo las g4 uiuninnia 330

T NAUNAFEITIINNIFIUT TN AUGN DR IR IIUUTULAILATOILRUITOOUGAN1EN 550 Tu wmInyda
inm@i’Lﬁﬂﬁm:umuag’ﬁﬁ”’mﬁ"u%amauﬁ’m:ﬁﬁnmumnn’h 880 T1 lAENIRNARNIITIUTUDDVRILAD 2HNNT
wenEInUsznauLazNNTT LIRS e Inda ] utsrnd szl TsiAnaa 1

a’mwamsﬁnma:Lﬁuvl,éi"hmsa”mnwﬁﬂqﬁmnUmi‘maaQﬁmu"l,si’mmﬁsLL@ia:d'ma:ﬁﬂ'menﬁﬁLLmﬂ@m
ﬂ”uvlﬂw”agnﬁaumzvlﬁgﬂﬁm TagluaIuwu eI UITUD-2 10T IUARNDFDI BT IIRUTULAILATDILFLITDUUAITNWL
a a €A o s A g o ol = 2 4 a o A
AngAaTnoudiindiuin 264 + 4380 = 4644 Tu Insnalunuaszninluas 912 u Gefaduiouas 20 voIVaILFY
A ' = o AN % o A ° v a i A A a A A
AW luaauunaLﬂuﬂwswmsﬂvlugﬂmaamwamﬂmrmuazmaml%mmmiﬂmi‘lau‘uawauammmnm‘ﬂq@] a

1 v Y ) a a (d' a 1 nl' v A ' qu:' s voAal 1 nql’%v
snoud lildud uazdwwingdasnsudnnyuisuagluinsnensaltle wieldldldnednuduilnaludiuiids
latatanindnissanisagngls

a 6 val ) a o a a a a (3
4.2. ﬂ'ﬁ'JLﬂT]Z‘V\“ mu"l@mumalum‘smmsmﬂNamnmsw'mﬂqmmnﬂum

JEET 2023; 10(1) : 97-108 101



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net
4.2.1 glidwldsuFuanudiznmaniznegasnnim L'%‘aqmir‘hﬁ‘i'@ﬁlaﬂﬁqaﬁaﬁ"ﬁ@;"hﬂ"ﬁl,lﬁa
w.a.2548 Jldulagmfuarudszneaniznisgasnnasw Léaonﬁﬁﬁ'ﬂ?dﬂﬁga%%ai’a@;"L&il’ﬁuﬁ’; W.¢1.2548
vL@TLLﬁI}ELﬁEJ’Jﬁ@Gﬁ%%&Iﬂ 4 &% Ao
1) griafuilaveafuniaguaanianuet (Muiimihomnoud)

v 1 a ﬁl o o Q/ o o
2) E‘Huﬁd‘ﬂﬂdLﬁﬂLWﬂ%’]vL‘]Jﬂ’ﬁ]@-iJﬁllﬂ

3) Hiuiam-1navedFe

Do

o %

4) W B HNATININIT84

o3

'
A O 13 a

a g: a v ' v a a o v o v a J
I@Uﬁmnmma:mu@auauvlmm LllE]NﬂE]ﬂ’]L%@]‘Vi%E]aNﬂ@lNﬂ@lﬂm"ﬂﬂ@ﬁﬂ??ﬂ?l%lﬂ@% 29LREUUIN

U
& v o o >

msmumswﬁm@ﬁaﬁnﬁw%aQwﬁmNﬁmﬁmmawaammsmmamﬁﬁmdwﬁfuvl,ﬂﬁﬁ'ﬂ ﬂfm“'ﬂlﬁgnﬁaamwan

'
o o a v A

Ammsuazngnanalasnslfuinmivesdiuida thda seafumdiunldiunseugiaannieigliidugdnd

U

anusanInlunsiidazendonugld lapdiumaa tda enndufuussrasdomanueaieldyinnsida

o '
1 @ e A

11110 nIaanaud9a mmewaﬁﬂmﬂudovlﬂslﬁﬁ'u;ﬁuﬁﬁ'@ TUauaiy nernvaagonuiduuedidoauase
AriafuilanTadniandaimet duuds uazgiuida tnia azdesanasvidyginisznmsiuAaTauiay wia na.1
A o A ' A A @ o o @ 0 o A A a X L o a
lunstiwinmesgusaniisnuiineadosaaseulainnmaiae ddeweadefifeduldiduldeananizinig

& \ { A o o o A o { o & & X o

UaZNHHAIY N9 3 §INNLNBITaI9zaaIsURaTaUNUANNLFSRIBTILAATY NIRaINNITANBINITFANTITTIN

A o ea a & a o . A o ) A a a e o« fa A €
HAaATINgAarnsudrasuIEnutinisluiimiasyniinme SingdesnsudddaidugUninididnnading

a é lé U o o Qs o o I} o o 4 I} Qs Q‘ U 1
FRANI TIG03TN 3 A9 'mimamagﬂmmmmnﬁavmﬂszwunumu’maau Tagannnisanswudn ud
W.A. 2560 — 2563 USHNUWHIRINNIFITIANEAA TWIaTuaIndLaNNIaRndnuls9unsuisavadfovailay
mIveaugaiIaiunINlINIUEAMBNITNANLTEMANIENTIIAAMANTIN LTaIn1Idadd fpanTe Iaq

1 v v v o d Q 1! 1 1 Y o o Qs o -
Talgudn w.a.2548 dauaa 160304 Fenaulssnudnaglunguuesieliduanouddadnimildiie dhdalas
lssnufilasveugnadraun 106 triviu lismunndsdaldlssnundulssnudaun 105 tissadradoale
Lﬁaw’mLL;T%&T@agj'rl,umjwaaLﬁﬂ"l,ajé’u@mﬂLwiﬂ'@ﬁaaﬁmsaﬁ"@mmuuﬁLﬂwmﬂﬂ'hmiﬂ”@u,am LB9NNRINIANTT
ligndasazyilfineanmiszanlufowiadon uszdanansznunvasadenled lassydwihfivesdTdulddwas
AINAN IAAIANITIIN 1

A15191 1 a‘gﬂuwmw%ﬁﬂﬁmmﬂwﬁm ;jﬂuudo LLa:;ﬁuﬁﬁ@?ﬂqﬁ@smuﬂﬂﬁtﬁa

v %

A A
anm a3

v dl
HINN
driaduiia  funds Q%’uﬁﬁ@ﬂ'm”@
1. ATVRVLNLTTULLIAINNTANLAY LaznITH v
1luasevasasanudszinnvaslssnu &n.1)
2. Eﬂ”muqu QLLai:uuﬂaaﬁuﬁdm@ﬁau v v
3. miﬁmmuﬂaaﬁuqﬁﬁﬁﬂLLasz«:}nLau v v

102 JEET 2023; 10(1) : 97-108



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net

4. MivaauIatzafusanuanlisnu

v
(&n.2)
o a 0 a ar
5. lUAIAUNITTURIVILFOUATIY 02
v v v
(Manifest 02)
6. MIMFYLINIIILAILNIIVEATIN (ND.
v v v
1)
U 1 ] Aa a 6
7. MILIINTVUFIHWIZULAENNIORNT v v
8. MIsITsnlszidnielu 1 Juray Va9
an.3 an.4 an.5

daaly

ludauﬂuaaﬂmmmma{ga:ﬁ%ﬁwﬁamm MARA ATIIROUNITLUVIRNITIANTVDILFUVDILHAN YUE
o @ i n & [y @ o v a
LLa:mﬁ]@mauﬁuﬁmwul‘vﬁgn@aa@nwaﬂﬂg‘vﬁmULLa:mm“mmi
422 ;ju’%lnﬂ NUTUTe-218508 0809 IULATDITUIRATOLUR UTLTaRILAN
Ao o o o o f o A o o a A A e AV 9 o o
NN mmsl,l,a:mﬂulmg’luﬁaqum:nmﬂuaﬂﬁmsﬁ:ummnumﬁmmsmﬂggammaﬂﬂvmhum lag
1) Q‘U%Tnﬂ 2l Wiz U aaTnseNszaauazautduszsiisuisauTosued
TuLiias w.a. 2535 ﬁwﬁ'uguaimmummwms ﬁLﬁﬂ%ﬁéﬂﬂ”ﬁgluﬂwsv‘ﬁuqﬂﬂaﬁa;‘?ﬂi:naumsﬁwaaL?m &4
ﬂﬁga%?m“'@qﬁvhﬂﬁuﬁamluﬁuﬁmmimm%aamuﬁﬁ"hﬂ“ﬁamuﬁﬁ%mummwmw%a%mm’mﬁ%’uﬁmau
aonasoy il
2) MwsuTa-readagey FueIaFHIAaInoud dnsENTUYaInEANNFzaa
wazAnuduszidouiouiasvasniiuiiies w.e. 2535 UaT NYNTENTNENTITUEY LIBIFVANBAENITTANTYANBE
b W.¢.2560 Iﬂﬂmizﬁm‘"fy“uaaﬂgvxmmﬁmﬁ‘umifﬁ'ﬂmiﬁdﬂﬁqaLLam”a@;Vl;ﬂ**ﬁLLﬁ'ﬂﬂUﬁmgﬂiznaumiﬁwao
A a a A o AV 9 o o & A A A AN 9 A A ' A ' A
Ve mﬂggamma@;ﬂﬂﬂm’saﬂuwuﬂmmim:maamuwﬂmhamuwwwmm’mﬁmmima%mm“uum
SuReavauIaLesuN 131w

i

3) NUTVTDTBIMN NN TUYYANIAILANIENDAANAUALAIVBITIN W.6. 2474
a o a g o a v ' ‘l/ld v a v . ¥
WAz Wi TUYRANIINTIgD W.a.2535 mnulasiiemdaylaun Fdasmalsznaufiansfiuivde-ae
v o & o ' {o a (Y {5 [ Y o 'y a
podidasinsunadoununenihsnuiiviereuniszdasindreitluayyrennidwiniurasiu
a =2 a A& a A& '
\Foraudsazdsznavfiamslalunsdidufamaniduduanedagunin
lagnszuaumid graslduldsmisazgnaiugu anasevlaswiisnunsnsnivAaTeuuas 63y

vaunIEIy Wi, dggndmalinudisuldamdsluudaznszuanng

JEET 2023; 10(1) : 97-108 103



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net

Fudnsnuusd/Jaming

= uanuszma = 11594 s
(1,159,852 dw) ﬂwﬁ;lﬂa'iauum L
K fdoans —

Tnydia §

SOUuE e & S - -

Tansi (521,093 du) Fudasnuud/gEming S Tufinsnuudify 25 Gu
HudnTnafineguis > Tudssma s t z
(1.680.945 diu) — = (792,146 dw) = S
AnyfieTnousify = I ?3“ . 2
El‘v\ijl?\ﬁﬁﬂzlitﬁﬁﬁﬂ (413 du) 3wylﬁmnyuﬁgfﬂl snous > IUSUTUDILAN g
(20,761 du) (63 du) 63 du) Tasi 3
=
2

A
uhing

(413 du) o o 255
N . o EOTCRENN O
(63 ) T fsusa/gudusais

Au

Ly

-

NMYEATOHUGL

Fruasaudog

RRIINAULY

e Svydinsnuusidy sagusi/gdonsa
TR ELENER] (63 du) | l a e 558u
§ Asfu 210 du | &
wulifiyad p_.ﬁ‘d”-muum -
5
szt oun.
—
ULGD K t
_ =
AeluUsse - Tssuslméa 3 . T
£
= =
& = s
deoanuan £ 4 = Ly
S =
Uszma =2 =
2
=

gﬂﬁ 1 w”amﬂmm:mumﬁ@mﬁﬂﬁﬁmnﬂuﬁﬁuwﬂﬁamwﬁmuﬁog°'1 "ﬂqﬂﬁm
muludszinelng O w.e. 2563
4.3 ms%msw:ﬁg&fﬁmu"l,@‘fahmﬁﬂmuiw NIV, msﬁ'@miémﬂNﬁmﬁmfﬁm%aﬂﬂw%LLa:qﬂﬂstﬁ
iannsefing
A & v o A A A Y ’ Aa & v A
mnms’sLmﬁ:mumu"l,@mmammn mmaalumivl.mmaa’mﬂq@lmnw@lmmmagﬂvl@mLuaﬁa WIU.MT

@

A fa & A 6o @ B A v A A o ' o o
a@mismﬂLmaﬂ“ﬁ’lw%ua:qﬂﬂimaLanmauﬂamﬂu% N32UIRNITNALADITLANTINNDE1ITALIW A WA AT
o & co A A fa & A € o & X, o & o, oA
fmmglummwmnmmﬂ*ﬂﬂﬂwLLa:qﬂmmaLaﬂmauﬂa Taglun1390a3% T19WTL. auum:qvl,’nfl H{faunsn
o A o & g A A o & & ca & P o
difiumssaniguisuAuannuianmsiiniesld indhuazglninidiinnsefindazdondu

4.3.1 GUAUMILAIWUILINUIN TN TRINTTD IO
4.3.2 GURUNIIAAILAULENTH
433 @ﬁl,ﬁumﬁﬂ@”ahﬂquﬁw%ﬁwﬁmiammﬁu
4.3.4 fAadmihoinTasld WiuazadnsalBidnnasiing
Q/A i { o
435 qﬂﬂa;‘}lmﬁqmauumwﬁﬂgﬂmslm'ﬂu(ﬂ
= @ o A ’ oy o A o A &1 I = v
malum:mumswmsnmwq(ﬂmnﬂmﬂulmLLmuLmeomiwmmm@msmmmﬁ]zLﬂuvlﬂvlﬂ 3 5 wuulaun
1) dudadugiaasgudiudumning lilfudnes lasanszhiunialdhniugiadmined
ldladadinsdaaigududrdasdufiunsanungninaimue lasnsaiuguaualasamznIsunIaanmIsny
waz PuFWTINeIUNIITANITINYIUANUGUAZIINUENITNANTNITANINBING UazynIdIIngfasnud
lilgudrlumda e nudsumdanldsueygannniisnunivfasey
A v o o a o @ { X o ' o v & I
2) 3Eniuiida tdaveadefidunadoununinlssnuaingnestagudivedunzidouiu
fo A a o ¢ A fa & A € o A ' AaA A v
audiudusnwianmiiaiadlsindhuazaunsaldidnniafing lasausnivdusingandiuiidonny deldun
Uszmouiall dldiasasltiduszguniniidnniafing Suielasfssfasnoudniingfasnoudnluldu

& & A Ada A A 9 ¥ o o v o @ P ¢ A
mumnuaaaaﬂqummnww"l,uslml,m%mmiﬂsuﬂ;damwLLafsmmsnmammnwammmLﬂiﬁ]ﬂﬂﬂﬂma:

€a & a 6 1 & v " Y 1 1 d‘ =l ° s o a 1 p:ly @ 1 v
qﬂmmamnmaunammuu"[mzlvl,zmaaamaLuaamnuluagfymmminmm muwmn%mmu"lﬂagum

104 JEET 2023; 10(1) : 97-108



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net

& o A

1 1 @ n‘ < o a a [ 4‘1 Ca
3) wihpnunrmiswiasiwduftiaasgudivAuanwianmsiiaiaslsIWduazgunand
P A & . Ada a e 9 o o o A A & . < A o o '
aildnnsafing las nnawnfingdasnoudd Wldudaainaiing@asnoudmsnwldAunvaudle uaz wioau
Y o a 1 a a 6 Ai fa & a @ o o o s o a ‘:' w&/ a
anfugdnfiunssimnuianmsiiaiesldiniuszaUnsaididnnsefiindlinugsumde tde Aldaunzdouuas
ledsuayqrauad
o o & ' & ~ & fo A a o ¢ A &
4) FwsugevanivelunsfowdugudivAnoinuiadmaiinTasldInduazgunsol
a & A & > A o ¢ A ea A & v o g
aildnniafinduazndudiuida thia snwdadndiieiadltinduazgunsal@idinnisiing lasduduuwimaiionw
wHUHINT Inazasingiarnoud Wldudez liinansznulunsiansiumning@anoud snciuluduniinimma
o o< @ o A & 2 A co A a o ¢ A fa & A ead
lunvrsziludasiingmariuwiniifguiiuAusinuianudiiaiasl s IWduazgdnsaldidnnye indndu
~ 2 . o [ a a 6 d' ea & a 2
mmwgﬂmamasmmmsnmfmsnm'mz;mmnwmLLazsmmmad’l*’ﬁ”LWﬁ'lLLazqﬂnimaLanmaunﬁ?’Lman

% o & ] & a o A A o ¢ A &
5) 5']%31J‘ﬁ€]“l|ﬂ\'1l=ﬂ'l"ﬂE]“Il%“ﬂsl.ﬂU%Lﬂ%ﬂuﬂfﬂﬂ%‘ﬁqﬂwﬂﬂﬂmsﬂLﬂiﬁ]ﬁiﬂﬂﬂquazqﬂﬂim

e

diannseiing lanidasuanuddasiimassmnunsuulinugTuinga fia Aldsueuga lasduduuwinisil

ANNUNTEY ﬂ’]‘ivl,% ﬂ‘ﬂﬂﬂ%ﬂﬂqa@]iﬂ ﬂ%ﬂﬂﬁIfLLgﬁﬂzqﬁﬁN ansznulunisia msﬁ'wmﬂﬁmﬁmn B anriwluaIwni

P LA

msﬁdvlﬂﬁwﬂxﬂ"ﬂﬂéfamﬁﬂqmmﬁumﬁmqummumﬂNﬁﬂﬁmwﬁﬂ%aﬂﬂwﬁWLLa:qﬂmtﬁﬁLﬁnmaﬁné
VELAEINLLUINNGT 4
' = A A v @, A Ao o A a 9§ v v oA o
amﬂsnmﬂunﬂLmeaﬁ]:umuﬂmaaumu‘lﬂmmawﬁmmiﬂm‘ﬂq@lmnUumﬂlulml,ammvlﬂﬂuw:
w”’svlﬂa:ﬁaaﬁ’r"mqmahﬁfumﬁu‘[ﬁﬁ'uquﬁ%’uﬁumﬂwEmﬁmeﬂm%aﬂﬂvdﬂwLLazqﬂnmﬁLﬁnmaﬁm«?’l,ai'jw:l,ﬂulu
=3 A v o ' a a a 6 A fa & a 6
WWINI IAUAAIN TI9:FOAAADINUIII WIL. msmmsmnwamwmmsaﬂﬂﬂﬁwLm:qﬂmmamﬂmauﬂa Tay
sz dwiildilafe wiavhasmnufanusilunassuensnieihaddmiefisdueagnudd jnauszyadan
T,@ﬂﬁaomvlﬁﬁuﬁquﬁuﬁwmﬂwﬁmﬁmeﬁ’ WAy IunnLLuaﬂwam wm.aﬁuﬁs:q"ﬁi@wﬁmzﬁadﬁmsﬁhm‘Su
Lﬁﬂﬂaonumﬁ@mimmLﬁﬂiﬁ%ﬂﬂiu%mﬁﬂmigluﬁ%’uﬁumﬂ% Mk mndundasinodinesnu ngnang
mnua b asaudaniimualudszmaliuinesu laslinmwasmwanfianiansuganmniuduenad dwin
a = A v ' ] o o o & o ' A A £ P a o o '
Lsamm'uLwaﬂamﬂ@ﬂiﬂ%ﬂLﬂuﬂwiwmﬁﬂawmiu mssanulininihonunineItasladiinsesss 1.5 vaIaaIeN
ﬁﬂgq
o A o ¢ A fa & A A o aa [ '
lunsianssnnniadmeiiaiesls Wi uazgdninididnniadindiiundyaalunsdamamnlilasszyi
ﬁmﬁ’lﬁ;d”l@nammﬂ%umumaamnwﬁﬂﬁmsﬁ Vuudnstasaa b
1) M3naauaclIznauNauTNANNLAL
2) MygauuaNiNatinnauan g
3) MIFULARMINEMIANEN NAsaILazITANIIBIUIBISTHIORNUANB1VBI5]
4) m‘s@ﬁLﬁumsmaaiiaawuﬁvlﬁﬁ‘uagzymmungv\mﬂ'hoﬁ"winmu
@ A Ao a °
5) anwmzdnlamuisguuaslszmeaiimue
v Aal v L =\ G/ =3 = =Y L 6 k2 [ o 6 = d‘ U uﬂ; J =
LAY muu‘[%é‘lmumwmumaﬁmmmnwammm nmmﬁmmiﬂngummuw"[mwaLm:mummsmmm
waninmriLaziimanizuueidizmainuaniasyananionhsnuiddwanis ldiuaugnaaungnanoieds
mImsIge lunsdindannuiadnsidwediuasfpauazyades fianuliyaaanianiisaudindiiinig
o a o ¢ A o . o e A a o ¢ A % o A A o ¢
AnusnmInHAaA I NaThdnTadszauguiTuAunnian udiie linTuAumnuAad i

' [ ' a

muq@mUluumawwzmaizqvﬁh pd”lmﬁl,ﬁumﬁ’uﬁu QLAY LLﬂZ‘J’J‘]J’i?!&I%’]ﬂNﬁ@IﬁM‘VTE]%Iﬂuf%ﬂa%‘n

[ (2

v  wAa v A g o @

Wizl aaadukltiiaulidiunsiade 1 LL@i@Tawaﬁ’@ﬁaLﬂ%g%ﬁ%‘uﬁumﬂwSmﬁmsvi’muws:‘swumm”ﬁﬁ

e} ]

JEET 2023; 10(1) : 97-108 105



mIfinsnIIemyIngdasnoud Wldudy 13l udsle usssyan §nednsol

http://jeet.siamtechu.net
o o f o oA A o o A & ~ ' [
Aolu 90 TUWRULATUAYTE NN BN URA NN T TN1THasNITI NS T Ua1NI19 WIL. ANTIANITTIN
4 a & = Q A‘ Y Qs U
Lﬂ%ﬂﬁ”lﬂﬂnmzqﬂﬂirﬁaLanmaunehuuu Jualsusauls

1. {anfa.gut'“.uﬁutmq : ! ' nu:mﬁwu’wﬁmm -'; H Asfuer TPy fumrna
L2 awAthpnemuasdemd T DL et et T S AT nasredeTii e
i i 5 P '

MR i T

guitufiuaam
1 AR SRR I T
AAUFrE waen s e R
umgud Fufuehn Tifulana i o A
ﬂnnmmwn“}hirnﬂ [EPTI HIUATE® © o ftudnda
2. aistaghine Tldadmw mmaunts = H

whrnsdnanmnd 98 eremdu iniaveade d:g::w“
L TR T T T L T
3 srnbndeiisias e fidaa
amudmaounmedrdameeaaly
w s B AL DN THATLIRH
T w0 {
i ATARTULA LRz R i uhrsdnariiunzag
| duFudw 2. AwMsedRTIATAAN EariAn A
- UTRARA T TIE SR P C Tl
ER TR 1 R
BT

gﬂﬁ 2 Lmum‘”aﬂ'm’i'ﬂﬂ'ﬁsmnqNﬁmﬁ'msﬁm?aﬂﬁwﬂwu,a:qﬂninil,l,azl,ﬁnmaﬁnﬁmm'w WIL. MFIANTTN

nAaAuaiiaTasld IWiuazadnsalBidinnsaiing

——-
2 | Fusudosasuet =
= > i g
E? ,E Ha#AD E
E g = z
£ 0 24 e | 8 g & £
Y oa oo - L | HHAETNHUE/ % e % =
HHaEIMEARNIN L UG Lo IR i S a;
] =] - Swinuludssme ES = 5
- =
o Sillaal. . &
e ReRnR 2 ; > S usudovaan
= .=
ngda 2% | £
Tnuudide 1 &
e gt Tarfqusn/ .§'
AudSUAUTIN4 audisms 2 3
v = . - 2
- E ] = swmdandm || |5
H—— s2z|] 2 = T saousi/gdansn £
Hsurindawaudy 228115 £ /3 3
¢ 53o|ys =
2] = r
Uudnmwanasa I
A =
(T A Tarananed <
Dy HHPaA =
=
i =
=EE ATTAED aun. S
g
E} 2
2 o
Liahilb] - b ]
maludszamd Tssnuslenda e &
e :
f:n E =¥
dsoanuan - = 4 : apaili
iszna i = mumsﬁnuumau
SMuRATnLMELAY

= s iy a a q v o A a a o ¢ A
zﬂ‘ﬂ 3 LLﬁ@NNGﬂ'ﬁVL%Nﬂﬁﬁﬁlﬂﬂqi'Jﬂﬂq@]@]iﬂﬂu@ﬂ&ll‘mm?mﬂi’]d ‘WTLI.ﬂ'ﬁ'il@]ﬂ']i‘]j’]ﬂNa@]ﬂm‘l’ltﬂiﬂdl‘lﬂwﬁqLL§I$

fa & a 6
qﬂnsmamﬂmauna

106 JEET 2023; 10(1) : 97-108



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net
5. agﬂua:miaﬁﬂswna

WawSeufisungnanondsduldagludaniunuing wiu. nmsdanssinieIaslsindiuazglnaol
a & A & o & a a o ) @ 2 fa & a_ & a
dldnnIafindudinu auldudImIn 919 win.mssansmnialedlsiWdhuazgunsaldidnnsafing dn1s
vsaulgnu ludrmvasdninezldsunanznuludiunisivAasevdamnudanminiiannmilsnuuesduilng
nnnguansaduiundsauldfuiaeziudazaunisdanisminyianizludiuiitioananufanaialy
NITUIUMINTAUATTINGNAAIINNNTATIINY aTarey VagTuTanin lddwihode lasazlinsiudaTauns
nsanlasnsiaaiguiiudusinguazianislasanuaiuguuaInmenIIININSSwanungnany nians

Jufavevlandon lasmilfgudivAumnsimionuildivayyradudugians udatialsfiony guiadning
£y ' PN o o 4 A o o { o & X a o ' <
dasdrdwdinasmuianisminy waltlunmsinssamigudivdumnsngnaaasdulidinzdsniinnulad
EREY LLazlumuﬂuaaE‘JJ”‘]J%Iﬂﬂﬁaé’lﬁsawﬁiumiﬁﬂmﬁ NUTU-TOV1UIDUUANORDI TIULATOIRLIGATDLUA &
o A o ' A A W v v oA o Fo A A v X o &

wihfazdassaningdanoud WildudAunluSguiivadumnsnidaauayyiavesngninsaiuiiuiduly
o o A ' o o X oA v

nupsen bW lauidaa wszdanuAaaNuNaIlne SnsInAaTIUIUTaV0 LA T3 ETUNANIENUININNNT
v o v @ A o & @ & A A ® A eo ° & ~ = &
vsaulglaun mindasnifiazivdauazAausngdnialiadasldlwiuazdidnnsafinddasrinstunz dowdugud

o v o a o f o X { a £ o 4
JuaumInguasdudIuinae hiaeny ewszidouasine win.aduh wes wansenunasfiadunuiilangnang

v
wa A

avuidnmydidulide desrednanduaudivAuminuiadmuviarunszsiyaainiol 90 Tutuudiud

ﬂizﬂ']ﬂl“ﬁﬂ Ny ﬁﬁﬂﬁﬂ’lﬁﬂv@]LLUﬂﬁéﬂ gﬁﬁﬂiiﬂ’)%ﬂ']iﬂy@l Ll,ilﬂ‘ﬂ"lﬂLNa@ﬂvmsﬁLﬂ%ﬁﬂlﬁﬂwwqLLazaﬂﬂiﬂI
q

fiannsefiing

7. 1@N&1321999

[1] AAADT %maﬁa;m, wrinT a.(20 Winew 2565). YULALaNIadng AETINIINAIINDTY N TEY. R
[i:uuaauvlaﬁ] Lmﬁia‘ﬁm: https://ngthai.com/science/33111/e-waste/

[2] OFFICE OF KNOWLEDGE MANAGEMENT AND DEVELOPMENT.(20 Ld®18% 2565). E-Waste ﬂ@l%’)‘ﬂﬂ:
Amiuns=ainsey. fususzuuaonlasl) unasfian: https:/mwww.okmd.or.th/okmd-kratooktomkit/4287

3] anela Angnanana. smsTamIvgsdiannIsinglutszmalng saussaRemmiamdsanalng aly
1 133.2560.

[4] &anit quang. qnaImImIngwinafisnunssamImnuaasusiiadesls Wi uasBidnnseding ;
dnsnadimssamamnlnaien? A@maasumUndiag1uIngRaEn NN ITTINTFUA AR BN ti
dmans un1INFLTIIUAIENT.2560.

[5] §3031 NEWIFITIA. “L’%‘wjmmwmmwuaoﬁoﬂiﬂﬂuﬂﬂié'ﬂnwsmﬁ:aﬂ'nm°"\1ﬁu - ﬁrml,m'n,mgjn'ﬁamm:ﬁ
quma” sssiaInsauilii 26 auf 2.2565.

6] ns Anla. “m3sanrvezdidnnsadndluguru: nanmaussuwdanslduasmmingnunsves
Useind nguazenatssne ameUSnIsNIIWAIHIBININS 0N A0 IUULTI WAL S 3§63 2563.

[7] fyandisg nuaia@d. yuu wanuwuiiad. “ﬂaﬁ'uﬁm”ryﬁﬁwmiamsﬁ'@miﬂ?wﬁ'wwmm*‘rjﬂumju
qmm‘mﬁuwﬁmLﬂéaalﬂwﬁwLLazﬁLﬁnmaﬁnﬂm : The Critical Factors Affecting Green Supply Chain
Management Implementation in Electrical and Electronic Industry in Thailand”.n1a371n1339am3ladading
AEUINIITIND UM INEIALITIFA NAITIIAINTINGATINAT ALIMINTINAGAT

UMV INENRLTITNAITAS. 2558

JEET 2023; 10(1) : 97-108 107



mifnsMITeMIIngdasnsud alfudy 151y udsla uazyan §3Anendnsol

http://jeet.siamtechu.net

[8] U3 uLATHgN AaANLAY 9110.16 WoAINLw 2563.nTwARYUIEII-FIaanY L dianNIainduas
Wmaﬁnﬂfigd.ﬁuﬁu[izuuaauvlaﬁ] Lmﬁio‘ﬁm: https://www.thansettakij.com/business/289650

[9] fHNIUUTHITULLLIBTEIWNIENIFUUAT.O NNAWUS 2565.LLn”ﬁ@/mmﬂzé’tﬁnmaﬁnﬁﬂni’/’aaﬁbumﬁaw-
gwmwﬂsmmwu.ﬁuﬁu[szuuaau"lmi] meﬁ.m: https://www.pmdu.go.th/electronic-waste/

[10] vinewsdpfiadon nsawsis NITNTHINGVANNTAL Yyind.3 Fimnaw 2563.gdarzmron
yyeBiannsafinavasguivinsauinalulad §uduannhttps:/dl.parliament.go.thihandle/lirt/588461

[11] 97.83091 MEUENTIA.3 FINAN 2563.979W.3.1. mﬁi'@nﬁszf’iﬂwﬁm”msn’m?éaZw“YWﬁvLLa:gﬂnizi
Ecﬁﬂmaﬁﬂ§(ay“i/ﬂs”m/gduﬂ”lw): AR IINIaaNUERRTI aanwisanIzaday WIaInTak
WrINenas. Fuauszunaonlarh unsefian: hitps:/thaipublica.org/2015/11/sujittra-e-waste/

[12] 500 AnaITue. “miﬁnmmmmwﬁfﬂLm:LLmﬂﬁu‘"ﬁluﬂ'ﬁLﬁm'smmLLa:miﬁummmmmaé
Insawvideteludszinalng” Samnssumaasumsndin ¥ INenausIINaIaas.2560.

[13] efigyny Aafiauas, 13380 ssnafina. “‘wodnssuuazauivestszmrulunsiavecdidnnsafing

nIMAN FuanIln fﬂ“?maﬁivﬂfyﬁqﬁm/ﬁm@iwmu”msﬁw uW1INe188AaL1nT.2561.

108 JEET 2023; 10(1) : 97-108



Journal of Energy and Environment Technology ISSN 2392-5701

http:/jeet.siamtechu.net Research Article
2 =3 1 S a o & 6 & o @
Lﬂ’ia\‘l‘lﬁﬂﬁlﬁt&lﬂ‘qﬂlﬂ&!ﬂ ﬂif%ﬁﬂﬂ’]:ﬂ‘ﬁs!"ﬂ LaNDLBALAWN ’V:!Gl INNA

KONJAC PEARL DROPPING MACHINE CASE STUDY: EXCELLENT

FOOD CO.,, LTD.

Received: November 17, 2022
[ >3 6 =)
NHEIAK WALWET Revise: June 8, 2023
Kanyarat Punpain Accepted: June 10, 2023

mmiﬁmmﬁmﬂ'i'suvjuf;luﬁl,l,a:i:uu 2 luad, AnensswianssnewnaluladuaziainIsueansas,

wﬁwma‘"ﬂgiﬁaﬁmeﬁﬂﬁ

* Corresponding author, Email: kanyarat.pun@dpu.ac.th
unAnga

NNNIBANEUIEN ndiaaaur Ja $ia ﬁni:mumﬂumwﬁmLﬁxﬂqnvlfﬂagnLﬁﬂmmiﬁvugumnﬁ’a
Namﬁiaslﬁﬁmﬂ%Umnﬂviaﬁm,ﬁm(ﬁaﬁ'ﬁ) ﬁvlﬁﬁmmm:;mmmwhﬁ'mﬁﬂqﬂﬁ@i”aamsﬁa PWALNDY 3 TaRluas
waussawnoluriaduisslidanmsnea livihiu swmevedeynliynddranuuazyildnmiadigy an
ﬁmmmmumaﬂ"l@umiaamm‘uLLa amaLmammamamun"lmuﬂLwaLmﬂmmmmam Lmamﬂammmhuﬂﬂ
AUCELIBIIIGE ah190u Yszneusn 2 Sudaulng leun down waz Lmaamammunvlwﬂ HANINARDS 3 THADY
I@wumauﬂ 1 \JumIneassiineea Namimaauﬂmummﬁ’lmanumwmgwsa@imﬂugﬂamm@ 3 JaRLNAT
TuAaUA 2 ﬂﬂiﬁuﬁmﬂmﬂﬁaﬁnﬁm%‘aoma@Lﬁ@unvhiun Nammmﬁw&lﬁmnmnn"'aw“'ﬂam%iawzjamﬁ@mvlmm
IManun TuABHA 3 NAROUMIININUIITZUY Namimaaammaﬂ@]aswmwafmmaamamunnumnsaamun
< oa

RIPNIEN) LLﬂwlfllI@]ﬂﬂ’lﬂ’ﬂ%ﬂ@]&lﬂi:%'ﬂ\‘lmEI&INﬂ‘]J‘WJﬂia\‘iaﬂﬂix‘ll‘ﬁLLuuﬂluLLazla‘ﬁaEI’N‘.USL’JM?E]EJ@IE]L@]?E]G%&I a@lL@J@]‘LJﬂ
' o o a . L Al a o o o @ a a & =
vL‘lINﬂ‘i’]’ﬂ‘ﬂﬁ’]%’]iﬂﬁiﬂ%&l@li{ﬂi‘ﬂlﬂ{ﬂagﬁ 960 ﬂIaﬂi“@]aL’]a’]ﬂ’]Tﬂ’]@’]ulu 1 IU aOINIINIALNNV 480 L‘]Jai(L‘Im@T

o

adany: inTasnsaaidaliyn; vanoes; aufuiyn; Winsad
Abstract

The research objective is to design and build a Konjac pearl dropper. By studying the Konjac pearls sizes
in market demand and the Konjac pearls production process from the Excellent Food Company Limited. There is a
process to produce the original pearl konjac seed starting from the pump pumping from the mixing tank so that the
konjac water drips from the conveying pipe (PVC pipe). Discovered sizes is in market demand which are 3 millimeters.
But the pressure inside the conveying pipe causes the drop rate to be uneven. The size of the konjac pearls is

different and thus the production is delayed. From the above problem, the researcher has designed and built a
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Konjac Pearl Dropper, consisting of mainly 2 parts, namely a hopper and a Konjac Pearl Dropper. Results of the
3-step experiment. The test result, the 1st step, fixed the appearance of the drop hole to be a round hole. The 2nd
step, the pumping of konjac water from the tank to the pearl dropper. The result is able to pump all the konjac water
from the tank to the pearl dropper. The 3th step, test the whole system. There is a connection point between the
hose to deliver the konjac water and the leaking water filter head. Fix it by tightening the fixing nut between the hose
and the filter head again and inserting the rubber seal. This makes it possible to produce konjac pearls at 960

kg/working time in 1 day. and the production rate increased by 480%.

Keywords: Pearl pellet dropping machine; drop head; Konjac water tank; filter head
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3 z a Q = =3 U
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Abstract

The Internet has become an integral part of various technologies and innovations, whether for
personal use, business and industrial applications, or energy and the environment. At the same time, the
Internet has a significant psychological impact on us. This article provides a basic overview of cyber
psychology and its implications for cybersecurity. This article is related to understanding cyber psychology to
mitigate the risk of cyberattacks from malicious actors. The article presents various methods and techniques
used in studying cyber psychology, such as survey research, experimental research, and observation.
Additionally, it suggests strategies for managing cyber psychology to keep society safe from cyber threats,

such as digital literacy for internet users and the development of new measures to address internet-related

JEET 2023; 10(1) : 120-127



INTRODUCTION TO CYBERPSYCHOLOGY Varin Khera and Suthee Chantrapunth

http://jeet.siamtechu.net Research Article
issues. Lastly, it highlights the future direction of technology's impact on cyber psychology and coping

mechanisms.

Keywords: Cyberpsychology, Internet Psychology, Cybersecurity, Online Behavior

1. Introduction

The internet has become an integral part of modern life. We use it for communication, entertainment,

and business. According to Statista, approximately 5 billion people, or 63.1%, were active the internet users
as of April 2022. Among these, around 4.7 billion or 59 percent of the world's population used social media
[1]. The creation and sharing of information and ideas through social media has become a primary form of
communication and information exchange [2][3]. Now we have a “technological intimacy” with many devices,
carrying and using them wherever we go. This rapid growth of new technologies and an increasingly
interconnected world leads to many psychological issues that are unique to the online world [4].
Internet psychology, or so called cyberpsychology, is as an interdisciplinary field that studies the human
mind and behavior [5] that is drawn from psychology, sociology, and computer science. It is the psychological
processes that covers all aspects and features of technology that interconnected human behavior [6].
Cyberpsychology seeks to understand how the internet and other digital technologies changes the way we
think, feel, and behave and how to manage our online behaviors properly, such as understanding internet
addiction, online identity, cyberbullying, and online privacy.

1. Internet Addiction: This behavior is concerned with the excessive and inappropriate use of the
internet that interferes with daily life. It is a type of behavioral addiction that is similar to gambling addiction
and other impulse control disorders [7].

1.2 Online Identity: This behavior is concerned with the way that people present themselves online,
including their name, profile picture, and other personal information. It also includes the study of online social
networking and the impact of online identity on offline relationships [8].

1.3 Cyberbullying: This behavior is concerned with the use of the internet and other digital
technologies to harass, intimidate, or harm others. It includes the study of both the perpetrators and the
victims of cyberbullying, as well as the various forms it can take, such as mean comments, spreading rumors,
and sharing embarrassing photos [9].

1.4 Online Privacy: This behavior is concerned with the collection, use, and dissemination of personal

information online, and the related concerns of confidentiality, security, and consent [10].

2. Cyberpsychology and Cybersecurity
Cybersecurity is the protection against unauthorized access to data centers and other computerized
systems, and it is also considered to be within cyberpsychology [11]. Cyberattack, especially social

engineering, aims
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to exploit its victims by taking specific information or password of their bank accounts. These ordeal
experiences can cause long-term negative psychological impacts on these internet users.

On the other hand, cyberattack can be caused by human behaviors. AlImost 90% of cyberattacks are
caused by behavior or human error. This number corresponds to many studies which confirmed that human
errors are still the main cause of many data breaches [12]. For example, exploiting people psychologically to
gain sensitive information (e.g., account credentials) remains the primary vehicle used by cybercriminals to
gain unauthorized access to IT systems. Many organizations with the best security solutions such as Firewalls,
Intrusion Detection Systems, anti-virus, and multi-factor authentication, organizations remain incapable of
preventing their employees from becoming victims of social engineering attacks.

Psychologists are now utilizing their understanding of people behavior in cyberspace to develop
cultural and behavioral measures to enhance cybersecurity defense for individuals through:

1. Understand how people perceive online risks and what motivates them to become more security
conscious. For example, psychologists can identify social situations (e.g., informal conversations such as
talking on social media or a casual conversation outside the work) when people tend to reveal sensitive
information.

2. Using psychology, patters of criminal's and other related online malicious activities can be identified
and used later by security providers to enhance security solutions to stop cyberattacks before it develops and
become a threat.

3. Psychologists can raise public awareness about cybersecurity risks and consequently encourage
them to become more privacy-aware by using targeted campaigns through social media networks and other

traditional media channels such as TV and newspapers.

3. Methodologies for Studying Cyberpsychology

There are many methodologies to study and understand cyberpsychology, such as perform survey
studies, experiments, or observations.

1. Surveys: Surveys are a useful method for studying online behaviors and attitudes in the field of
cyberpsychology, and they can provide valuable insights into the ways in which people use and experience
the internet. They are a widely used method in cyberpsychology, and they can be administered online or in
person. Surveys can be used to collect information about internet use, online behaviors, and attitudes towards
the internet [13]. There are several different types of surveys that can be used in cyberpsychology, including:

1.1 Self-report surveys: Self-report surveys are a type of survey in which individuals are
asked to report on their own behaviors, attitudes, and experiences. This type of survey is commonly used in
cyberpsychology to study internet use, online behaviors, and attitudes towards the internet.

1.2 Structured Interviews: Structured interviews involve asking a series of predetermined

questions to individuals in order to gather information about their behaviors, attitudes, and experiences. This
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type of survey can be used in cyberpsychology to study more in-depth topics, such as online identity or
cyberbullying.

1.3 Focus Groups: Focus groups involve bringing together a small group of individuals to
discuss a specific topic or issue in an open and unstructured way. This type of survey can be useful for
gathering qualitative data about online behaviors and attitudes, and it can provide a more nuanced

understanding of complex topics.

To conduct a survey in cyberpsychology, researchers need to consider a number of factors, including
the research question, the target population, the type of survey being used, and the sampling and data
collection methods. It is also important for researchers to ensure that their surveys are well-designed, reliable,
and valid in order to obtain accurate and meaningful results.

2. Experiments: Experiments are a useful method for studying the effects of variables on online
behaviors in the field of cyberpsychology, and they can provide valuable insights into the ways in which
different factors influence online behavior. They are a common method in psychology, and they can be
adapted for use in cyberpsychology. For example, an experiment might manipulate the level of anonymity in
an online forum to study the effect on social behaviors [14]. There are several different types of experiments
that can be used in cyberpsychology, including:

2.1 Laboratory Experiments: Laboratory experiments involve manipulating variables in a
controlled environment, such as a laboratory or computer lab, in order to study the effects on online behaviors.
This type of experiment allows researchers to control for extraneous variables and to study specific behaviors
or phenomena in a more controlled setting.

2.2 Field Experiments: Field experiments involve manipulating variables in a naturalistic
setting, such as an online forum or social media platform, in order to study the effects on online behaviors.
This type of experiment allows researchers to study online behaviors as they occur naturally, and it can be
useful for studying behaviors that are difficult to replicate in a laboratory setting.

2.3 Quasi-experiments: Quasi-experiments involve manipulating variables in a non-
randomized way, such as by assigning participants to groups based on their preexisting characteristics. This
type of experiment is useful for studying online behaviors in a more realistic setting, and it can provide valuable
insights into the ways in which variables interact in the real world.

In order to conduct an experiment in cyberpsychology, researchers need to consider a number of
factors, including the research question, the variables being studied, the experimental design, and the data
collection and analysis methods. It is also important for researchers to ensure that their experiments are
ethical and respectful of the privacy and confidentiality of online users.

3. Observations: Observation studies can be a useful method for understanding and studying online

behaviors in the field of cyberpsychology. They are a common method used in the study of cyberpsychology,
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and they can be used to study online behaviors in real-time or to analyze the content of online interactions.
There are several different types of observation studies that can be used in cyberpsychology, including:

3.1 Naturalistic Observations: Naturalistic observations involve observing online behaviors
as they occur in the natural environment, without any manipulation or intervention. This type of observation
allows researchers to study online behaviors as they occur naturally, and it can be useful for studying
behaviors that are difficult to replicate in a laboratory setting.

3.2 Structured Observations: Structured observations involve observing online behaviors in
a more controlled environment, with specific guidelines and protocols in place. This type of observation can
be useful for studying specific behaviors or phenomena, and it allows researchers to control for extraneous
variables.

3.3 Content Analysis: Content analysis is a type of observation study that involves analyzing
the content of online interactions, such as posts, comments, or messages. This type of observation can be
used to study the language and communication patterns of online users, as well as the themes and topics
that are discussed.

In order to conduct an observation study in cyberpsychology, researchers need to consider a number
of factors, including the research question, the population being studied, the type of observation being used,
and the data collection and analysis methods. It is also important for researchers to ensure that their

observations are ethical and respectful of the privacy and confidentiality of online users.

4. Cyberpsychology Implications for Society

To keep the society safe from cyber perpetrators, this article offers two cyberpsychology implications
for dealing with the problems, they are: to provide digital literacy education to society and to develop new
interventions to address online problem.

1. Digital Literacy Education: One of the key implications of cyberpsychology for society is the
importance of digital literacy education. Digital literacy refers to the skills and knowledge needed to use digital
technologies effectively, including the ability to access and evaluate information, communicate with others,
and solve problems. Digital literacy is becoming increasingly important in today's digital world, as more and
more aspects of our lives are conducted online. This includes everything from banking and shopping to
education and entertainment. As such, it is important for individuals to have the necessary digital literacy skills
to participate fully in society. There are several ways in which digital literacy education can be promoted,
including:

1.1 School-based programs: Many schools now include digital literacy education as part of
their curriculum, teaching students how to use technology safely and effectively.
1.2 Community programs: There are also many community-based programs that offer digital

literacy education, including libraries, community centers, and non-profit organizations.
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1.3 Online resources: There are also many online resources available for individuals to learn
about digital literacy, including websites, blogs, and video tutorials.

2. Developing New Interventions to Address Online Problem: Another implication of cyberpsychology
for society is the need for new interventions to address online problems, such as internet addiction,
cyberbullying, and online privacy. These interventions can take many forms, Counseling and therapy.
Counseling and therapy can be an effective intervention for individuals struggling with online problems, such

as internet addiction or cyberbullying. These interventions can help individuals develop healthier online

5. Future of Cyberpsychology

The field of cyberpsychology is still in its early stages, and it is rapidly evolving as the internet and
other digital technologies continue to transform the way we think, feel, and behave. In the coming years, it is
likely that cyberpsychology will continue to grow and expand, as more and more aspects of our lives become
digital.

One of the key areas of focus for the future of cyberpsychology will be the impact of artificial
intelligence (Al) and machine learning on online behavior [15]. As Al becomes more advanced and
sophisticated, it is likely that it will increasingly be used to personalize and tailor online experiences, including
the content that we see and the recommendations that we receive. This has the potential to significantly
influence our online behaviors and decision-making, and it will be important for cyberpsychologists to
understand these impacts and develop strategies to manage them.

Another area of focus for the future of cyberpsychology will be the development of new interventions
to address online problems, such as internet addiction, cyberbullying, and online privacy [16]. As the internet
becomes increasingly central to our lives, it is likely that the prevalence of these problems will also continue
to grow. Cyberpsychologists will need to work with policymakers, educators, and other stakeholders to develop
effective interventions to address these issues.

In addition, the future of cyberpsychology will also likely involve the study of new and emerging online
behaviors, such as virtual reality (VR) and augmented reality (AR). These technologies have the potential to
significantly change the way we interact with the online world, and it will be important for cyberpsychologists
to understand their impacts and develop strategies to manage them.

Overall, the future of cyberpsychology is likely to be characterized by continued growth and expansion
as the internet and other digital technologies continue to evolve and transform our lives. As such, it will be
important for cyberpsychologists to stay current on the latest research and developments in the field in order

to effectively understand and manage online behaviors.

6. Conclusion
In conclusion, the field of cyberpsychology is a rapidly growing and evolving field that is concerned

with understanding and managing online behaviors. It is an interdisciplinary field that draws from psychology,
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sociology, and computer science, and it seeks to understand how the internet and other digital technologies
are changing the way we think, feel, and behave.

Over the past few decades, cyberpsychology research has made significant contributions to our
understanding of internet addiction, online identity, cyberbullying, and online privacy, among other topics. This
research has helped to identify the various factors that contribute to these behaviors, as well as the
consequences and impacts on individuals and society.

Looking to the future, it is likely that the field of cyberpsychology will continue to grow and expand,
as more and more aspects of our lives become digital. Some of the key areas of focus for future research
will include the impact of artificial intelligence and machine learning on online behavior, the development of
new interventions to address online problems, and the study of new and emerging online behaviors, such as
virtual reality and augmented reality.

Overall, the field of cyberpsychology has much to offer in terms of understanding and managing

online behaviors, and it will continue to be an important area of research in the coming years.
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