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Abstract

The open burning of biomass represents a significant factor influencing the concentration of PM2.5 in the
atmosphere, particularly during the burning season in agricultural regions. This research endeavors to prioritize the
factors that shape policy directions aimed at reducing burning practices in agricultural areas, thereby contributing
to a decrease in PM2.5 pollution. The Analytical Hierarchy Process (AHP) was employed as the analytical
framework, Data collection involved eliciting pairwise judgments from a diverse sample consisting of seven
government agency representatives and eight elderly agricultural practitioners in Nakhon Sawan province. The final
sample size comprised 15 participants. The data analysis was performed using Microsoft Excel spreadsheet
software. The study analyzed five factors deemed critical to success: environmental factors, economic factors,
technological factors, political factors, and social factors. Weightings were calculated to determine the relative
importance of each factor and to facilitate comparisons regarding their significance in formulating policies to reduce
burning practices in agricultural areas. The research findings indicate that economic factors held the highest
importance (37.1%), followed by technological factors (18.2%), social factors (17.9%), political factors (13.6%), and
finally, environmental factors (13.2%).

Keywords: Prioritization, Policy to reduce burning in agricultural areas, Analytic Hierarchy Process: AHP
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a €A o o o i . = A A A o A
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o . T . . o X o
NINTUINAE LN TN (Multi-Criteria Decision Making: MCDM) [14] wauulas Thomas L. Saaty [15] anwian
a o { A 1 a { i U a o v a
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2837aya (Consistency) iNanasauanudwngiuns Gimiituluasilinguaiadrslunmsnidiminuas
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WiInNuNN®
A o @ ' o Ao o a = a a o o
Janudrayuinnii TaspniaiRNsanIouguianudng
3 . v oo 4
walszun o wnnifaduaniswadszim
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X7 (I8UT997N Saaty [29]

Pairwise comparison LutnafianiaIsuifinuszduanuddyuuuneg lasfinsafswaingaiss

a a o a > a & = a a ' = v o ° o
wWisuifinudads (Crrern) AlFlunsdadulaninue lasmudiouifisufiazg tweiaudrrimdsuwimmdiau
ANUAAT DN TARETY NIREINTDS M IMNANATHANUFaAAREY (Consistency Index, Cl) lda1nd1 Maximum
Eigenvalue (7\.max) MUFNNIIN 1 LAZHINIMIE I RIAIEATIANUTDAAR B (Consistency Ratio, CR) AUFUNTN 2
WaliemziaTseuausaansarmamidliuangliiaya (Decision Maker, DM) landnazfinnusaansodifs

. . P Y - o 1
§4 (Random Consistency Index, R.I.) Lﬂumﬁmuagﬂwmwnadm‘mﬂﬁf (N) IR IUANTIN 2 [19]
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AyaxN
Cl= (1)
N-1
o]
CR=— 2)
RI

A13199 2 ANATHANFEANE BIATUVWIAV DI LSJ‘VI%FI‘I?

N 1 2 3 4 5 6 7 8 9

RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45

5. HAN1SIY
Y ¢ ® U (% (% Y
5.1. Naﬂ'lia&lﬂ"l‘ﬂmtﬂﬂ“ﬂE]Zda@l']&ltﬂiﬂﬂi'\ﬂﬂ'lﬂﬁaﬂﬂ'\i AHP

ﬁnﬂmié‘uma:mﬁﬁmﬁm]”a;&amn@ﬁiaga (Decision Maker, DM) a3 1a398319n133L ATz ARG 8RANNNT
AHP Tasmaiuiurintayagadiianiadisuifiounnoguaangudiununiisauniaiy (3w 7 7o) uaz
dunudszmrugisznavarninsainisanludmianassdsid ($wan 8 1u) audu 15 Mo dnsdwmen
ARIFIBAIUTAAAKNDY (Consistency Ratio, CR) LLa:ﬁwmmmﬁhm{mﬁnmmé’mﬂ“‘nﬂauwiazﬁa?ﬁ’ﬂ@ﬂl“ﬁmi
fwrmwlulisunsy Excel preadsheet MadSoufisutfasasiuiu 5 Jads en CR ladsiieiin 0.10 waanmsle
ﬁﬂﬁﬂﬁﬁnﬂawuéﬂﬁ‘@LiJ'%fJULﬁﬂmngﬁa:@; uaasluanf 3 uaz 4 lapa399i 3 wamsaimin (% Weight) 2@
NENAIUNUAHILIIUAATG (1% 7 T18) I@]mnm;uuawawu'smmm@%’giﬁmﬁmﬁfﬂmwéﬂﬁtyﬁ'uﬁm?ﬂ
nadwessgenaad sndusudy 1 suaud 2 iuasonedmalulad sudud 3 lulesbnadudinn Susy
fi 4 dutasamesumaiion suend 5 uasamedudsuindos Tuansef 4 ugassimin (% Weight) ves
ngudzmrueladlsznauaninsainia (31wan 8 11v) lasainyunasvasmadsznaulianuddynu
Tadvrmadwarsgeaasundusudy 1 sudud 2 (duhsonedudian susud 3 uladomadmmalulad

o o A & Y ¥ a Y o o A o % &
UAUN 4 L‘]J%ﬁ'ﬂﬁ]ﬁ‘n']\‘i@nuﬁﬂl,nﬂﬂau ILREDUAUN 5 Lﬂuﬂ%'ﬂﬁ‘ﬂ']ﬁ@n%ﬂ'ﬁLuaﬂ

A13191 3 ATIWINANUEAYIINYNNBIVDIAIUNUAIIBITUNATF

Decision Maker (DM) Weight
1298 Ranking
DM1 DM2 DM3 DM4 DM5 DM6 DM7 (%)

@Tm?mmﬁau 0.031 | 0.031 | 0.300 | 0.070 | 0.181 | 0.108 | 0.054 11.7 5
@T’]%Lﬂmgma@l% 0.381 | 0.381 | 0.286 | 0.558 | 0.437 | 0.399 | 0.164 36.9 1
unalulad 0.162 | 0.162 | 0.080 | 0.090 | 0.280 | 0.251 | 0.243 18.3 2
MumMatiad 0.164 | 0.164 | 0.094 | 0.184 | 0.045 | 0.091 | 0.432 15.8 4
MUFINY 0.261 | 0.261 | 0.240 | 0.098 | 0.057 | 0.151 | 0.108 17.2 3
CR 0.061 | 0.062 | 0.078 | 0.078 | 0.087 | 0.099 | 0.094
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@13191 4 AniNANNEAYIINYNNBIVBIAUNBAALTETTH

Decision Maker (DM) Weight
298 Ranking
DM8 | DM9 | DM10 | DM11 | DM12 | DM13 | DM14 | DM15 | (%)

fuFwngen | 0258 | 0.124 | 0.046 | 0.122 | 0.414 | 0.161 | 0.171 | 0.053 | 14.7 4
AULATHANEas | 0.414 | 0.408 | 0.302 | 0.259 | 0.319 | 0.418 | 0.201 | 0.454 | 37.0 1
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MUFIAN 0.110 | 0.137 | 0.288 | 0.256 | 0.118 | 0.081 | 0.314 | 0.203 | 18.4 2
CR 0.070 | 0.093 | 0.026 | 0.096 | 0.098 | 0.082 | 0.083 | 0.090

o 6 a 6 v
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Abstract

The purposes of this research were 1) to study the recruitment process of the National Skill Standard Testing
Center for Logistics. Southeast Bangkok University 2) to develop the admission management system of the testing
center and 3) to study the satisfaction level of the admission management system of the testing center. From
studying the admissions process of the testing center with process flow chart It was found that the problems arising
in the admissions process of the testing center There are complex workflows. This results in wastage, error, and
inefficiency with operators. It also affects the satisfaction of candidates taking the test. The researcher therefore
analyzed the problems found to determine the cause by questioning techniques. Why-Why-Analysis Then, the
researcher developed a system to manage the admissions data of the testing center according to the system
development life cycle (SDLC) principle to reduce waste in the testing center's admissions process. And to assess
the satisfaction level of the admissions management system of the testing center. The research results showed
that Admission process of the testing center from the original period of 22 days, reduced to 12 days, or 45.45
percent of the reduced amount. and satisfaction results of administrators, faculty, and staff on the use of the
admissions management system of the testing center the mean was 4.19 and the standard deviation was 0.52 or
was in the quality level of satisfaction. Classified by aspects of 1) Functionality the mean was 3.97 and the standard
deviation was 0.53 or was in the quality level of high satisfaction. 2) Management and efficiency of the system.
The mean was 4.42 and the standard deviation was 0.51 or was in the quality level of satisfaction. 3) System
safety. The mean was 3.92 and the standard deviation was 0.58 or was in the quality level of satisfaction. with a
mean of 4.54 and a standard deviation of 0.51 or at the highest level of satisfaction quality and 5) information
system services. The mean was 4.14 and the standard deviation was 0.51 or was in the quality level of satisfaction.
However, the results of the satisfaction of the test applicants on the use of the admissions management system of
the testing center the mean was 4.51 and the standard deviation was 0.51 or was in the highest level of satisfaction
quality. Classified by aspects of 1) Functionality The mean was 4.52 and the standard deviation was 0.52 or was
in the highest satisfaction quality level. 2) Management and efficiency of the system. The mean was 4.49 and the
standard deviation was 0.51 or was in the quality level of high satisfaction. The mean was 4.53 and the standard
deviation was 0.51 or was in the highest satisfaction quality level. with a mean of 4.50 and a standard deviation of
0.51 or at the highest level of satisfaction quality and 5) information system services. The mean was 4.51 and the
standard deviation was 0.53 or was in the highest level of satisfaction quality.

Keywords: National Skill Standard Testing Center, National Skill Standard in logistics, Recruitment information

management system, Logistics
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Abstract

This research aims to study the potential and evaluate the investment economics of a cooling system that
combines evaporative cooling with a chiller system in a strawberry greenhouse. The greenhouse has dimensions
of 12 m in width, 40 m in length, and 6 m in height. It is covered with polyethylene plastic. The experiments are

divided into the following two operating modes: Evaporative Cooling System (EV) and Evaporative Cooling System
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combined with Chiller System (EV+CH). From the study of the potential of the cooling system used in the prototype
greenhouse. In each month studied it was found that, the daily average maximum solar radiation intensity (I1) is
between 600-700 W/m?, it was found that during the month of March 2022, the highest average air temperature
inside the greenhouse was observed when compared to the period from November 2021 to February 2022, with
an average value of 32 °C. This value could not be reduced throughout all time periods as desired by strawberries,
which require temperatures below 30 °C. Regarding the Coefficient of Performance (COP) of the cooling system,
it was discovered that in the operation of the EV+CH cooling system was 17, which is higher than the operation of
the EV cooling system of 14. For evaluating the investment economics of the cooling system in the greenhouse
the study 4 cases with different conditions some cases are prescriptive adding the planting cycle or adding a bench,
which it was found that increasing the planting cycle and adding a bench planting trough would be the most
appropriate approach. This is since this case has the highest Net Present Value (NPV) and Internal Rate of Return
(IRR), which are 909,854 Baht and 20.78%, respectively. Additionally, this case has a payback period (PB) are 4
years 6 months, making it the shortest period for recouping the investment compared to other cases.

Keywords: Evaporative cooling system, Chiller system, Strawberry greenhouse, Economic
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I@]ﬂmww:qm‘vxgﬁu,'mﬁaw’ﬁ'ﬁmmﬁsgan'jm%nmﬁuﬁgoﬁ SﬂﬂgalulﬁaSam:ﬁqm%gﬁmmﬂgdﬂ'j']mmﬂ
waden fItuisdasinmsvhenudululsadon i:uuﬁ'lmwLﬁuﬁﬁsﬂfmnluﬂaqﬂ'u 1dun szuuvianudn
WUUIELKRe (Evaporative cooling system; EV) %d%ﬁﬂmiﬁﬂd’m‘lﬁug’m fa mmﬂmmanﬁ'qmmgﬁgqLLa:mw%u
ézf&lwvﬂﬁr@i’mxgnwvﬂau@@m’lﬂ’lﬂ (Exhaust fan) @@a’m'lﬂmul,muizmzlﬁ’l (Evaporative cooling pad) “édﬁt{’lvl%amu
o mMezLan A AN TauTLTN ﬁﬂﬁqmvxgﬁmaoa’mmﬁw"ml,l,cimzmﬁﬁmmd LLazﬁmw%ué'uﬁﬂﬁﬁugaifu
(2]

lunsnsnislfzuuiianubuuouszmedniunsdgndis 1w Muisg wnsine uaz ganwm
NIAA, 2560 [3] "L@Tﬁﬂwm'mﬁuﬂszﬁﬂ%mwmaaizuuﬁ']mmnﬁml,umzmmﬁ”’sUmsmuqumi‘lmmaammﬂlu
TsoidouaasafiuafBnuin duadsvesasulssantaussaus (Coefficient of performance; COP) 389n15%NAIY
Wuuuuszinefiddseunm 52 %aﬁw‘lﬁqmﬁﬂﬁmaammﬂa@m 7.8 avmuTalSos uassidodnnalunIda
snwuadauiigumpiigaunniiuanuaannuasszuy EV Toownldtaaulugigstszninafissuietsung
I@mLawwzlquﬁaﬂuﬁuﬁﬁw&'@ﬁmslmj lasdayaanningqiinning, 2566 [4] iluginanadaununwus o
NAILABUNY HAAY Im‘*ﬁwﬁauﬁaﬂdnﬂ'oﬁmsﬂgmamaiua%luﬁuﬁ watfiasannszuy EV SNNINAAY AN
madmmﬂvl,ﬁﬁaqwﬁdwhifu @”@ifmﬁaa@qm%gﬁmmmmﬂlﬁﬁ‘fuﬁda‘hLﬂuﬁaaﬁmiﬁﬂwﬁwuﬁwmmLﬁu'ﬁﬁ’]m
1§31 $9emaEN991UIsE P. W. Sunu etal., 2018 [5] levinmsanunlasmsldiedasrininduiinnsszunoanuian

@288Me (Air cooled chiller) T,@ﬂumwmamzé’uqm%gﬁmwi’auﬁammaom‘%aaﬁwﬁnLﬁuﬁﬁmﬁzmﬂmm
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%”amﬁ”aalmmﬂﬁ’]ﬁﬁﬁqﬂﬁi:uummma@qmmq]ﬁmﬂluvlﬁa;j‘ﬁ'ﬂixmm 5.05 BIANLTALTUE Fewndm I
TUARIUITTUUN AN BL UL TR '41:Lﬂumﬂ,ﬁumwumm’mlum’sa@qmwgﬁmmﬂmﬂﬂiaL%auvL@Tmﬂ‘fu
3916 nsanweudsoiudndniunsldanuszuurinindunsa Chiler (0. Amer, et al., 2015) [6] le@nmn
waluladmsrianuduuuuszineg Namsnagay COP WU TUU Adsorption system Wagszuy EV agj‘ﬁl 0.6-1.2
Waz 15-20 aNEIAD M3lFuszUNeuLduLU Chiller $9ien COP 1NnNI32UL Adsorption Hananfisz Uy
Chiller §37781ANTaANEIN1T0209320U EV lunsdnenszuuvinanauduiianda FW. Yu, and K.T. Chan,
2006 [7] #nE1352ULRNANNLTURLULTEULREL uAT NI U a1 fauda88 N6 (Air cooled water chiller
system; CH) wuin fianumanzannunsltaululsasauamanand i:uuﬁ%{mﬁuﬁﬁunu LLa:mﬂWE\ﬁ'ﬂmﬁ@iw
N I@UﬁnmmﬂﬂﬁmumémﬁwmmLﬁuu,'um:mﬂmm%’auﬁaﬂaﬁﬂﬂﬁﬁgm%gﬁnﬁuﬁaﬁﬂ uazl#en cop vas
sruprhanuiudsdauandanulunaasiudszanm 1.8-2.6 luvmeii lnaavoinIssrhnanuduianudunan
329919 186-380 Ala3AG TIgannaaInLEAIEIWlnaafTa1 0.4-0.8 (X. Xie, and Y. Jiang, 2015) [8] An®n
W3 UL B UTTUUAN UL S WLL LS N1 988a (Indirect evaporative cooling system; [EC) 2 Tha tianaaiLTn
(Chiller) LLa:Lﬁamﬁmmmmﬁu (Air cooled chiller) lLaznagavun1 COP 1a33cuy IEC Chiller 20N IEC air cooled
chiller tAaL3o UL uns1E AR Lazdn COP 20952y Chiller LAaNaAULT® uazIRaNEa o NALT UL

ﬂ'%mmmﬂﬂ%lﬁwﬁ’wmmaaizuuﬁﬁhag_uiﬁ 5.005 LAZ 2.405 AlalIa§ &1WITUAT COP 2adI3uU Chiller Ad1agn

U

a

5.93 Uz 4.16 MUAGL wenaninaSouifisunivamngiionmeaniouan uaznoluaians lunsdinda
ﬁﬂLﬁuﬁﬁLﬁau‘lﬂlqmﬁn‘jﬁmmﬂmwamaﬁﬁ 29 BIALTALTE qmvmuﬁauLﬁuﬁwﬁmvlﬁa:ﬁmﬂizmm 19-20 896N
LCIALTYR IAINVBITEUL air cooled chiller Ngumwnlanmeanouaniady 30 adeLTaLTaE qmﬁgﬁamﬁuﬁwﬁmw
ANz 20-25 BIALTALTE

mm’mifﬁ‘ﬁﬁnainmuamiﬁﬁu’hLﬂ%@a‘ﬁhLﬁuuum:mymm‘fauﬁwﬁ'lmm:auﬁa:ﬁwmﬂszqnﬁ‘[fﬁw
ANt nluliaSon keI N AUTTUUANIA NN WL UUITHRY adnnluuddaRdsvinnmsansdnsnIwns
o & A A & e o A & A A o o A ' A a o
anubunltlulisfeundgnaasefiveitdunuufiasagiuinuludsniadosnd laslulssdeudinmldanu
sruuenuinuuuizive uaziszuuiihiiuiuuszusanuiaudisanaunlfiuinnu theaiuqw
ganpiiomalulssFeuldlndifssnuanadasnivasdusasefivesininiiga wananuuldrinmsiiansi

> ° & A A & ed A o

iwIEgaaainatusaszuuianubunltlulsfeulgnaasediuedy Wunwinmslumatdszfuanugudn
fmiumiasmuluamiaa

>

2. aqilszava

1. [afnEI AN s WEIM I ULYN AU UL DS s AU UL LT ML U TR s A e e ue e
oxmeamalulsaiaudynaased wess

2. LﬁaﬂmﬁumdLﬂmgmam‘wé'ammauﬂ%ﬂmﬁumm@jmhlumsamwuaam{b’ﬁmmzuuﬁm'smﬁu

WULTHRETINNUTTU LTS w ULz U eanNTauasamanislulys ﬁauﬁgﬂama’?m 853

AadAd o a a o
3. 1IDAWWNIIINVE
=< Yo A & o o A ) A a 8 A
I%ﬂqiﬂﬂ‘]ﬂ"]‘l@@'}Luuﬂ’]iLW’]Z'ﬂaﬂﬁ(ﬂia"lLllaii(ﬂ')i]vl,%ﬂluiiﬁljau Iu“lj’NmauWﬂﬂ’ﬂmﬂu 2564 DLW
a = y & &=l @ e o a ' A Y
AU 2565 5].1\'1L'ﬂ‘lﬁlﬂj?\iL'lﬂ’]f]@;ll%ﬂ’ﬁLW’]Zﬂgﬂﬁ@]ia'JLﬂaii ﬂwi@laﬂﬂ‘wmmﬂ“ﬂao%wmmml%u IiﬂLiau@]uLLUU
ao @ % > = % a a _a
Iuﬂqiﬁﬂﬂqﬁﬁlu'ﬁlﬂ LﬂuiiﬂL%ﬂuLLU‘UV\aUﬂ']IﬂGLLUUM@G@W@?UW?GT—]QN ﬂqﬂi\‘lL%auﬂﬁywa’m@lﬂwamaﬁﬁu
(Polyethylene) Ii\ﬂ%ﬂ%ﬁﬂ'ﬂ’]ﬂﬂiﬁﬂ 12 LAAT 877 40 LUAT LLazfﬁU 6 LUGT ’J']\?@T’Jluﬁﬂl,ﬂﬁﬂ-lﬁ @T\?a%i w N'Vn’?'ﬂiﬂayﬂ

waild FanianBuslung
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(n) Nerna @) fiele

(@) MudnalsaSan

31 1 §3’ﬂ'1:+m:msluaﬂkaL%auﬂgnama’j’ma%ﬁmmu

() MuWaaNQAIMNA (Exhaust fan) (1) AulLHRITIREUN (Evaporative cooling pad)

31]"?] 2 anwasznelulss L%auﬂgﬂama’fm asIduLUL

v o
o A

P o A & e o o o 2 Ao
ngUN 1-2 usasdnsmzlsnsaundanaasefiveiiduunudnivlslunisdne lasniidoluaiail
° 2 A A Ao a & o & AN @ A o = a
rmdnmlulssFeudgnisnfins@easszuuranuduild 2 szun Ao sruvienuduuuuszve lood
punInmanlunisvineu fa Juin (Water pump) fasludn 0.75 Aladad d1u9u 1 10303 WaaugaaINIA
(Exhaust fan) 5189 TWRAY 1.1 Aladad $1u7% 3 1AT89 LazWARNTZUNBANA (Ventilation fan) A1adtWHA
0.12 Ala1@d 1w 2 taTed iwebiemaluadoululsaSen wasszuuvianuduiuuszuuinibuiinig

3 v a 6 e o A A a [ 4 . A da v v
UV IDUAILDINA Iﬂﬂ&lq‘l_lﬂimﬁﬂﬂluﬂ’]i‘ﬂ’]d’]u A8 LAT3TALRATY (Chiller) TUHANANIIIELIYANVIDUAIY
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81m@ (Air cooled) ARNaM TN 33.8 Alatad 11 2 1389 uaziaIedasautdusmalan (Fan coil unit;

FCU) 31m1% 8 LAT89 a331fl 3

| Shadiné

 —

I: Chiller
2

g
(8]

Chiller
Hia

Water pump

-

(3

317 3 unumwasndsznevssszuuianubumelulssseusasefiue Siduuuy

lumsdiudapinmsdnsudads 2 s laud

§audt 1 FmsensdnsnwmsldruszuuenuiunslulsaSensasefiveSauuuy lasmaldou
98952 UuvNANNLEwazlFau 2 gﬂLLuufuagjﬁuamwmmﬂslul,wia:’j"u léun EﬂLLUUﬁ' 1 320U BUUL
RN EITZULLAEY (Evaporative cooling system; EV) vlasmsasaszuy Auto smsunsialdanuna
8UQADINA fa Lﬁaqnmgﬁmmﬂmsﬂukaﬁaugan’h 25 9ALTALTHR w”@augmmmﬂﬁaﬁ 2 Tagazyinew 1ile
qmﬁgﬁmmﬂmﬂu‘[ﬁﬁauganiﬁ 27 BIALTALTHR w"'@au@ﬂmmﬂﬁ'sﬁ 1 LA 2 Y% LLﬂ:LﬁaqmﬁQﬁmﬂ’]ﬂ
nwyluisaL%auganiﬂ 30 B9ALTALTR w”mwgmmmﬂﬁaﬁ 12 U8z 3 99w NNTIEAIAIT UL Auto §MSL
ﬁuﬁ’nﬁadaaﬁﬂﬁﬁvlﬂﬁ'msimzmUfﬁ‘[ﬂﬂa:ﬁﬂmmﬁaqm%Qﬁmmﬂmﬂlukdﬁauganiﬁ 26 29 LTALTUE LA
‘vaq@]ﬁwmmf}amm%uﬁ”uw”wfmmﬂmﬂlukaﬁaugaﬂ’h 65 LWasigud ﬁ%m?ugﬂl,muﬁ' 2 zviulaslszuuyin
ﬂ's’]&ll,ﬁul,l,‘j_l‘i_lizmUi’;&lﬁ’ﬂizuuﬁﬁm’mLﬁuLLuuizuuﬁ’lﬁ’lLﬁu (Evaporative cooling system combined with chiller
system; EV+CH) Tagasanszuy Auto dwmsumadaldsuszurinanuiuuuyussine mwgmmumsﬁwmﬁ 1
swiunsrswasssuuiniwlesmadalden LL@iL’fi'au"meiﬁwmmzL‘%'uLﬁaqmmgﬁawnwelnwaluisqlﬁau
§Inin 30 psrmafos Taswasanidaldnuuirszuurininduinnudeiosaunsrisne 18.00 . 39vmsla

sruviidn
TuudazTumafvdayasziufingn 9 5 ufl AIULALIAN 6.00 H. — 18.00 . I@ﬂﬁagaﬁﬁuﬁnﬂs:ﬂauﬁm
aunnlINe anuanauwnformamelulssfouduuuy uas amlane ANUTRFUNN FoMALIAR BN
la Ul"ﬁméad Temperature and humidity data logger (fllﬁa TENMARS ju TM-305U, Resolution : temperature 0.1
aenaLE s humidity 0.1 WasiSue) uasiuiindranutusiforfiasmenanlsasanlasldinios Pyranometer
(Model Apogee SP-110) lagdatd1ny Lﬂ‘%'aaﬂ'uﬁnﬁaga (GRAPHTEC midi LOGGER ju GL240, Voltage :
20 fadlaad - 100 1had, Resolution: 16 0a) lasdidudsdd o ‘ﬁ'Lﬁu"ﬁ’aa&alﬁ]Lwiaz’i'mzﬁwmmmLaﬁmw‘fuuaz
e1daui o IS NN I BUBITEUY HaNINTTINATIV AN T LTI (Energy consumption) 284
sruuraduillsznaudas ﬁwﬁ'ﬂﬂﬂwaow”ﬂau@@mmﬂ wazrinas Wi asilusin wazdwILUUUUTINm
SULTNAMIE LU EVACH saundsiifiuianda Taun ennszualndn dnussanlaii uazdiwiafuained

A A o A Ao ' = =
vasinTasfainad lauldia3ay Digital power clamp meter (% UNI-T % UT231, Accuracy : + 1-3 iasidud) 44
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i oo o A a ' [ {9 o a e a af ..
A lasianldinedsziindrnasau Wi nle uazdsziiuniagulsz@nTaussaus (Coefficient of Performance;
COP) 28932 UUYINANNLE Y AIRUMTN 1
L= a ﬂg o { 4
AUl Tz ANTRNITOUSYBITTUUTINANNLERLLLTEREY FINITARININANTA (1) A A1ANNEINITAVES

MIvaNULEuaaM IR A TINNIRNALITTULYINANNLEY [3]

M, (N pag = Nopas )
a i,pad 0,pad
COP — QEV — p p:
= p P, +P
EV,net pump fan (1 )
4 L= a Q€ o
e COPg, Ao aNUszANIaNITOnT0ITUUNANUL LU TZIRE

Qry A8 euEINIalMINANUEwTeITsuUNA NN wLLL TR (Rlaiad)
fa MaslWihgnindeuliunszusyaenuiduwuuszve (Rladad)
fia AT IARVBIDNMAUAS (A LANTH gyt ABIWIN)

A =) 1 [l v ] :/ v D A a)l 1 a)l Qs
hpo 8 taunaduasomenauimduduszmeinidrglaten (Alagasailaniu)
hopea 8 LaUNATIIRIR IMARSIRREENUK Uz ITglsaTau (Alagadafilanii)
ump A8 T8It (Aladad)

Pen 6 mMadidwaangaame (Alaiad)

° o AR ° = o ¢ & Ada o o
FIMITUNIRAN BTV LA UL BLU LTz LU B LI wNdNTIzUN8ANTa UG8 NE (EV+CH)
A A ° = § o ¢ . A A % o '
UseANT ANV 952ULYINA NN WLUULATB YN LLaﬂalugﬂLLuumaoﬂw COP 28432UU TIReNNAI8DATIHI
°uaawé’amumw%auﬁgn@@sﬁ'ﬂﬂmﬂ%addaauLﬁwmmﬁﬂ aNurIIsfaUSu1maNLIwAFINITAYN LG de

o o

faslniiszuuld [10-11] enwaumf (2)

: n (h - n (h,—h
COPEV+CH_ QEV+QCH ma(hl ho) ma< re SUP)

I:)Ev,net + I:)CH,net I:,pump + Pfan Pcomp
§ o a % o o =
e COP., Ao sudveAndauvinusaadvzuuyinddn
Qcy Ao aanmavhanuiduvasszuurisiugu (Rladlad)
. A Qs v a’ s 1 a a
m, fo 8aMIIMaTesaIMaLis (AlaNTN g mamAaIwf)
h, fa launmadvasermanaunauiduaiasdnaivawiain (lagadafilanii)

hee A8 launaduasermananiteaniniaiassanaiuvawaidn (Alagadefilaniy)
Pornet A8 Matindhanifidauliunszuuviiinign (Alaiad)

Poomp A8 A20d09M3 IWAN2093zuuUTUMAanLLesasviidu (Aladad)

° o =2 , = a 3 v @ o = A a
fFusumsnsand 2 1lunsiiensinaassmaasaunasusasszuuianuduililulsason
Uanaatadivaiiduuuy ihemadsznfiudmaassgemaaivasrzuuitanuduildlulsaion lasvinisugs
a R < a A ad I3 ol a A & o~ a
nadidnsudu 4 n3dl fa n3dlAl 1 Uanaasefiueitlung (In season) n3difl 2 Ugnaasefiueitlunguaziiuse
1/an (In season and add a bench) n3d# 3 LRNTBULWIzUANAATETLLETT (Two cropsiyear) UaznIdiA 4 LANTOU
inzianaasadiuafEuazfinmadan (Two cropsiyear and add a bench) laantszifiunuiaisgmanizadszuy

o = A A v a v @ a
Y]’]ﬂ’.l’]&ll,tluﬂl“ﬁyluiidLiau@luLLlJ‘.LJ LLaz‘ﬂizL&luwaﬂ’.}’mquﬂﬂuﬂﬁadﬂu ﬂitﬂa‘]_l@nf;l 5$U$L?a’]ﬂun% (Payback
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period; PB) ;ila@hﬁﬁ]ﬁ;u”uqﬂﬁ (Net present value; NPV) uazaaNanauunwaale (Internal rate of return; IRR)
Lm:mfime:ﬁﬁunumdw&amumao’s:uuﬁwmﬂmﬁu NoazdEaMINaNLA [12] aNaunIn (3)=(5)

PB = sﬂlam’lummmmm + Nammmmgw%ammmﬂ (3)

;ﬂlamﬂfagﬁuqﬂ% A8 NALINVBITIUTUNIRNA Lm:‘nmjﬂm‘"\mu@ﬁvl,ﬁmﬂimqmﬂ@m:ﬁmﬁmsﬂ‘%’mﬁnﬂ

Aanfinnanifagtin awaunn (4)

N R
NPV =3 —A—0_TIC (4)
N1
n=0 (1+i)

a a

fo nanauunwludn n (wn)

=1
)Y

fa elgdneludi n (wn)

A

Ao szuzIalaTamy

z 0@

i @ aaEInAa (Discount rate) w3a aaTaantiy (Interest)

TIC fig uaInunInua o 1Ia11J9915% (Total investment cost)
o A Y ' A o Y A ) ad v ' A e &
sanuanauununly fa danduaaniliysdiduditugnialdandieeuununisasmuiandugud
lasmsaund @1 IRR 138 | Aivinlen NPV = 0 anansaduwins anuaumIn (5)

N R, ~C,
> 01 _TIC=0 )

n=0 (1+i)n

a o
4. laN13IVE
¥} o ® A A U
4.1 HANIANBIANYNAINYDITZULNIAMNLEUN 1T Ll 3915 AU UL
A o A A A PN % . oA A €
U 4 meanwm:nﬁmaﬂuuﬂawadqmmwmmﬂlu‘[iawau gaunpiioAwIaday uazd1IFeanfiad
A A a & . 2 = a & ed <& LA a
Lmm’mmaui@msmwLL@]i:U:LW']:ﬂ@ﬂImlﬁm ABIT IR UNUNANRARATOILUDTI AILALABUNOATNEY
2564 D19 LAauIuIAN 2565
N3N 4 (N) - () LLammmé'uw”uﬁs:M'mmm&‘waaqmﬁgﬁmmﬂmﬂﬂmSau (Te) amnpiiomeauada
(Toms) WRZANAMULTNITIFONNAE (I7) IUTIIIAIAING 6.00 U. — 18.00 . bwUARLLFUATIIAITANBINDAN
snenemuddsuudasgmnglaimelulssSauwszginigmnpluiedeuifouynisnalasanizluiianaiu
A % > A { ' v { ' § o & R @
GmLﬂuwammnmiazam’nmam’mmsa?mmﬁﬁaaamug]:saSauﬁﬁmLa§ﬂ§dq@maaaumaLLm 600-700 IAG
AOANTINAT I@umﬁmwm@hwaaqmwnﬂﬁmmﬂmﬂ‘lﬂﬁL%au LA AN o IMALI AR BN AILALAD T UINAN 9
A o & . a L & . a o [ A a I A A A
WweunuMWuETILIuT9ngn Iz ddane 0-4 avaLTaLTYE fnsuludeungadnouiduifeuninlng
wand19resgmnniaimeaiaunitaeudn 9 Uszunm 0-3 asawaifos ihasnnidudaunidianuduisg
aadlagafuaantd196n WallSuunounuLAautuINAN 2564 D9 LAAWIWIAN 2565 LA IAULANIZTIIIAN
> a U o A =3 dl 1 v a = dl QI A/ 4 =1

nmmumnummwmmaammﬁﬂga a:mwaslmaqmwgwmmﬂmylukoL%auummwugwumu LWia9NnANNg
azawmm%aumni’mlmguiﬁLﬁau wialareanatsznavdu 9 Tunittsanmnwiaseuluudaziisandniy

LﬁauﬁmﬂuLﬁ’jwﬁaaﬂammaamsl,wwzﬂﬁﬂ LLazL‘%uLﬁﬁ;jg@ﬁ”aumwLmn@iwqmﬂgﬁmmﬂmﬂluEu%u
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=) = = d‘ dl 1 1 qﬂ; '
L(ﬂ?Jull']Lﬂiﬂ‘]JL‘ﬂﬂULWa(z]ﬂ']il,llaUuLLﬂﬂ{]luLL@ﬂ:“ﬁ'){]L'Jf‘n@l\'il,l,@] 6.00 ¥h. — 18.00 . @aa@i:ﬂ:mmm‘uwwﬂgﬂ

& &l v o P
RAIDILUDIT ﬁ']&l']iﬂLLﬁ@\'ivL@@\']EﬂV] 5

10 40 1000 ©
- O7 TG -«Tamb . 0 OT TG Tamb
% 3
400 80
£l kS
€ m €
< ol B Py
2 Sk 5L
c 2lc g
25w L %3
?’400 g T;j i
:; ‘.SE 5 15;5
o 30 ]
a U 1o

m

0 ’

0 0 0
8?\8%8%8%83888383828388888
CerroEaata IS dAAYIRaEYEE 3

Tinne Nov Dec
v A a v =) ot
(n) magmﬂaqummw 2564 () VaANADUTWINAN 2564
1000 w [ wow I
s | O TG —Tamb o | o JET 6 Tamb .
2. )
am a0
El 30
< m | e \W\M\Iﬂlm : R
Sam | 5203 0 Y
c Ul v
£ 5w | ng|ssm 0
T o 13, g
:-’m 5 % %LU] 15 E
K e [
R g 0
3 y .
10 10
20 4 a0 4
o 5

100 5 10 4 ‘

I il ”HIM 0 0 il It o
8888888883838 8388888388888¢8S§5 8?335%3%83838553898%3?535
SYFFOoadgs I i8fNT aaBENE g AR AR R R

Tine Jan Time Feb
3 A 3 =) o 6
(!) ila%lﬂmﬂ%llﬂi’]ﬂ&l 2565 Q)] mas&amauqmmwuﬁ 2565
1000 [ 450 a0
g0 | +-T6 x-Tamb WG i T_amb
3 L35
80 a0 4 ——
ﬂ A L 30
T m e
I 2 5 | ——— B
9 - ]
§ . 5 s
5% I
& 3 &
3 i 300 4 L5 €
EE‘I‘ :QI =
N b 1o
w 50
100 L s

] I vl | . " 0 "

B2 832398888838882888888883$8
cerFE@dac gD dNANEEad g Mar

Time Mar Month ( 9 )
v

E'lj‘ﬁ 4 iagam§zmy"ﬁ"s‘[w’naaqmﬁn‘lﬁa’m’mmﬂlﬂsaﬁau qZHMJ‘]ﬁaﬁﬂ’1ﬂLL?ﬂﬁﬂNLLatﬁ’]ﬂ’ﬂ&JL"ﬁ&l%ﬂﬁﬂ']ﬁ@]Fj

agmﬁauﬁm@m 2565

(%) TayalafuNABUNATMNEK 2564

=S A a
DI UNUINY 2565

TUT291281A 946 6.00 %, — 18.00 . LLaz‘iTa%la@i'lmﬁﬂﬁmaau

AIUALABUNOATNNLY 2564 D9 LABUIUIAN 2565

JEET 2023; 10(2)

35



36

MIANEANENINLETU I T UNILATHTAEATNAIUY rynTan Aunslrauazgansm wiaa

http://jeet.siamtechu.net

Ternperature (“C)

Relative humidity (96)

s<Nov Dec Jan Feb -o-Mar h —Nov Dec Jan Feb -o-Mar

600 BLO 1000 1200 1400 16:00 18:00 600 B0 i) 1200 1300 1800 1800

ime ime

(n gwnpiionmanisluliian @) anuduaunnsamanelulsaian

31 5 dadgungiionmanoluliten uazdianuusuiniermeanislulssiau luudazganmaudinm

06.00 %. — 18.00 %. ARDATINADUNEAINLW 2564 114 LABUAUIAN 2565

lugﬂﬁ 5 (N) LLam*’ﬁaQad%aﬁﬂqm%{}ﬁmmﬂmﬂlukoﬁauwmﬁ Aadsludautuinay 2564 Laaw
ANTIAN 2565 AT LHBUNNNWUT 2565 Haadsfideutrslndifsani uazidfdeudedniuiiawsoufisony
\Aounnainiou 2564 uazifeuiunaw 2565 lasduaiosasgunndoimalulsaaudendszanm 26-27 asen
o < a & a
LTALTHE D4 LI81 6.00 1. — 12.00 U, WAIIIMNBUTINIAT 12.00 1. — 16.00 U. ILLTUFIU 28-30 BIANTALTLE
fmilifaunnainion 2564 uaz Waudwian 2565 danadugunniameanislulsiSeunifidginindonan 9
asanidugdungnun uazSudignaiouaiudiiay lasluideuduia 2565 fdnafugungiigiga m
TR 14.00 . UTTND 38 BIANTALTE
A o ' A A o o ¢ A ' ' A A o o &
n3Uf 5 (1) waasdayadafvanuuduiniamanelulsnFounudn dafvvesnnuTusNANS
o A X f ' { o [ ' % ¥ o o ' ' £
omadiansusgluuumaindu uazaaadluudazgrsmfadionu ludrteneusunniazddndaudnigs
¢ = & a ~ A & A A A o o o
Uszanok 80-90 afidud uaziiuaaadiiiegmnniamagidusiazlannusudunniigalszunm 45-55
¢ = & A Ao A & o o A A o o A A a o o
Wasidud tdaunddaduanusugnnnseinmanislulsaauiidaut 1961 Ao @oniuiay 2565 nIUAN
X o o ¢ a A A A A, A A, o o a o A A A oA P=
ANNTUTFUNNTVBIBN 4 Ldaunindaldafunaaudrslnaifsann uwazlidnadsnganinaaniiuiay 2565 lunn
X ERVVR LRI LG sl,uﬂ'lsl,ﬁm]”a;&aﬁ'o 5 108% WU LURINANIILATIERAUTLALAMUTURNAN TGN
A . . & & el v ' A ¢ & & R} =2 A
wanzaNYaIRTlassIwlng SunIrasafiuaiInuin doan13dnagn 70-80 1aTidud We bNITAENBIBNR LS
\ { ¥ o o ° ' { o = Y ' A
FIIIRNANVTUFNAN TN ATINT WA UTNTIAUA LasiAn laTaranlus199871U32071D 10.00 %. — 16.00 . T3
919920 29NN TN N AN TUIINALMITANANNLIWBUL TR BRTTEULYINTNL S U8
=< ' A o & Al A ' A A A
MneanIfnmasaatisnanimidgnaasedivaiiluliaien duadvgunplonmeaniolulsaiFougs
1 L4 o ~ ‘4 o v L ‘RI z
ni1 30 aseugafos anafinnslfiuvasszuuianudulugduuy EvecH SavinldlawdsnulWdifinau
wazdasrinmsaagunndaimeanislulaaiFauldldannanudainiszasdusasadivaiiuiniga hasaine
a { U U cl 1 & o U 1 a v ﬂ/
gwnniaImandainidasdinit 30 aseuTaies Fsonai iy widanis@eean saaasasnunI@nEN Vel
(MIVATMINBAT, 2565) [13] NTIMTIIBuazwawInaluladmsnfanslulsaSeuszvudauuusaaso: annns
o A o ' A A o
nasaudanantadivaiiuanng sevinsAnslutisfeuiinuion 2563 09 iGeuiuiay 2564 anIWLITDY
mululsssonnlduszuurinanuduwuy EV+CH lifianumaizaudanisoanaan wasfanauadaasaiwess
Lﬁaamnqm‘mQﬁmmﬂmulﬂwL‘%augﬁmLﬁunfjw 30 BIFLTALTUR EULALINUNTANENIVEY U winel was

@ :193F, 2555 [14] ﬁLLa@ﬂﬁLﬁuwamzﬂumnqm‘mﬁmmﬁlﬂwL%auﬁgmjw 30 BIANTALTUR INUNA

JEET 2023; 10(2)



o o

MIANEANININLET LI T UNIILATHIAFATNAIITUY rynTan Aunslrauazgansm wiaa

http://jeet.siamtechu.net

dansaanaan uazfanavadansadiuasy Mlndiwiuteaantay Teaanlisinaue fanattas naduwialan
v . . v s A ed 4 X er oy -
wananfulananarsiunsandenuduiiiafiadndsduaut ludinadanmaindneasgmngiionna
v 1 v a A A} 3 dq' Qs dl 1 ' a =) =
waden sualigumnianmeanislulssSeugidudis uannntifidvndmadegmngiionmeanioluliateu &
o A o A & A £ A
NANNANNGILT9Ta% nadanlsaSan Au Lazanmenrwunlulsasen
& o a [ 2 o o I . a 6
MAnnAMIeNzAmMIlEwasw Wi luszuurinaudn (Energy consumption) snlglun1siiasei
L= U o { o a A( . e
Ananwn st asszuuritanudunltlulsaiew uazniaudssAndausiaus (Coefficient of Performance;

COP) 289352UUNANMLEY aIuaadzU" 6

1,600 6,000

B Energy_sum - Anlylil BT amb BTG 7 COoP
L 5000 3

4,000

3,000
600 4

Termnperature (°C)
o
=

2,000

Alwin (Baht/month)

s
=1
=

Energy consumption (kWh/month)

Coefficient of performance; COP

20 | L 1,000

Nov Dec Jan Feb Mar BV
Month Operating mode

EV+CH

(m wasnulwi uazdrlwdhluszuuienadn - (2) mawSeufisugunpiionma uazen cop lu

LL@iﬂ:E‘U LL‘]J‘]Jﬂ’lSI‘ﬁG'I%’U 2932 UUANNLE %

il 6 WasIwlih e lihluszuuanudu asudideungainow 2564 f9 @audwian 2565 AT
wnzdgnlaasefiwesiluggnia uaznaSeuifisuamnglionme uazd1 COP luudazgtununslinuvesszuy
anadulslulsaSouduuny

n3Uf 6 () waesaMUFNRUTUTI MM lENAI WA Pansa Wi alEluszuuiienaiun lu
A v 1 1 =) a = A £ 6 a A £ Qs o

159 5aUAUUULNLIN TILFOUNG AR AW 2564 D14 \PBUNUNTWUT 2565 FuUsumnslwassuwinluszuuvin

& A o A o LA A o & oA A o & oA A o & ' A
anuburwilndifoinuadn soe Aladadmluidaiian 730 Aladaddalusdaidion 722 Aladaddlusdalfon

A o ¢ a ' A o o A A Aa A A A A A @ A o ¢
WaT 791 NIAIAAT LudoLAan ANE1a Tafawniliginaa Ao 1naniiuiay 2565 SALYINAL 1,306 Aladad
Fluadatfan 19NN TIIV1I RV IReRaINa Fn1Tdaltiuszy urina N EwLUY EV+CH N1nndn
A A A ' & el A [y A 1a v @ <&
\Aaudn 9 mimaaWmas:U:LaaﬂﬂﬂiwazﬂQﬂamaaLuaiiluIsGLiau@uLLuumhmmmﬂmwmmﬂﬂﬂwmm@1
4,365 ﬁ‘[ai’@@i‘f’s‘[m@iaiaum:ﬂgﬂ darduanlginowinny 17,329 Umdavauinizlan
{ o a &% ° I3 '

Iugﬂﬁ 6(7) LEAIANRNUILENDRUTIOUS (Coefficient of performance; COP) 1895zuuvinaNnuLiulundas
suuvumlgnunlglulsateuduuny lasagldonu 2 Uuuy Ao JUunuf 1 szuvvhenuiuuuDIzRiNg
\NB93TULLAET (Evaporative cooling system; EV) uazgtuuufl 2 azvhanulaslfszuuvhanuiuuuuszmeiinny
JEUUNAMNLE WL UTLUUYINUNLTU (Evaporative cooling system combined with chiller system; EV+CH) lag
nﬁﬂmﬁﬂuﬁ'umqmunuﬁmmﬂmaﬂuiﬁﬁau (Te) WATQURNTDMAUIRDY (T,0p) IMNEIDEITOYANLFIUNS
a ﬂl L s U g 1 IA U lﬂl o o Qs U o =3
TGt ‘[ﬂmsuuuﬁnmaga@ummm 6.00 %. — 18.00 . sncma%1a‘ﬂmmsﬁﬂmmmumﬂﬂmmzuummwmu
WUy EV Lﬂwﬁa;&amaﬁuﬁ 6 AU1AY 2565 WU mmﬁwaaqmwgﬁmmﬂmﬁlﬂmﬁau LLaz@hLaﬁwaaquQﬁ
21MALIAREN ﬁmagﬁ 29 AT 27 aIALTALTUR ANNAIAL LLa:é’m%'u**ﬁa%laﬁﬁﬁmsﬁnméw%’umﬂ"ﬁmm:ufu

o A v s { 1 1 § a
ManuLdwuy EV+CH SIJ\‘JLﬂW‘lIE’J%lﬂ“lIEN?%ﬁ 22 Ju1AN 2565 WU mmﬁwadqmﬁgummﬂmﬂlﬂiaﬁau LR

JEET 2023; 10(2)

37



38

o o

MIANEANENINLETU I T UNILATHTAEATNAIUY rynTan Aunslrauazgansm wiaa

http://jeet.siamtechu.net

ﬂ'wmﬁwauaqm%gﬁmmmn@ﬁau ﬁmagﬁ 33 LAY 30 BIALTALTOR AINENAL Lﬁaamnﬁmdnmﬁqmﬁgﬁmmﬂ
maﬂuhdﬁaug\miw 30 BIALTRLTER 299NN TalTINUTIUUYINA UL RLUY EV+CH I1NatNANaINNIa i
MIRIaNNLE K mehma@qmwgﬁmmﬂmﬁluiiqﬁau I@mNa@mﬂuaaqnmQﬁmmﬂa‘?m{umﬂ%\‘nm:uuﬁw
ANNLEUNG 2 gﬂmm ﬁmayj’ﬁﬂizmm 2-3 DIFLTALTYR WAZAINNITANEIWUINAT COP a9mMILTINuIzuUniI
= a |ldl lﬁl a 1 v o ~ ldld Q0 |ldI 1 tdl v
ANULEULLIY EV+CH denagi 17 fﬁaumgamwmﬂmﬂmwummmmuu,uu EV nildagn 14 Tap@n bad
anulnflassnnmMIdnsed O. Amer, et al., 2015 [6] NAANEBIMTITNUITLLYNANULTULLY (EV) lasedn COP
o ~ ldl v |dl J U o ~ A =1 ] | 1
°11aas:uummmmuﬂmmagﬂ 15—20 KWANIINHIUNITITINUTZUVUAIAULERUUY EVHCH Ga0n1501 6N
COP 28952 UU¥NanuLduuLuy EV ﬁﬁma%iﬁﬂs:mm 15.86 WATA1 COP 2893:UUvinanuLduuuy CH ﬁﬁmagjﬁ
A 9 o ' o , .
Uszanth 1.14 TIRBAARBINUNNIANIIVEI F.W. Yu, and K.T. Chan, 2006 [7] AN I@nsmMslanuaIasrinaing
\uunuszineauiaudinaIna (CH) Naamninaudad lasddn COP vasszuuvhanubuegn 1.8-2.6 lay
@1 COP 28452 UUYNaMNLE% Aa é’mwdmwé’ammmdwmmmmm‘[umiﬁwmmLﬁuqﬂ%@iamﬂ‘ﬁwﬁhmulu
. 4 . . -
FUUTNANNLE Y BIFNNTD MEREAIDINNNEINITDIUANTYINANNLEY %%ammmmmiumsmya@qm%gummﬂ

mMolulsaSauduluunyinmIdne

a ¢ ¢ o ° & A ~ ¢ o
4.2 HAMIIATIANILATH A AT NASITMRBITEULTIANALERN T IulsaiSaulgnansafiuass
AU
a a ' & ° & A A . AR I A A
wWansdszifiundinmatassgmaasvasszuuvnanuiunldlulsssen lasudsnsddnsudu 4 nsdl fe
AA & &l ° A A A = A A =
N3t 1 dgnaasedivaiilung (In season) inmusziludrtrsdeunnainion 2564 s ihauduay 2565 Liu
Ada v o A o & @ ' A A = ) a & &l 2 o
nyddnslddayanldmnnisiivdeyaludiud 1 Saidugraninfasasedivesilasldlnadgn wisw
assuudgnludinesy TeavnsdsifinwazdSouisuiam e lannuandasasefiuaiilulsaseuninig
g5z uuvinenudusuuszwe aziiwiukaninaasatiuassaadudssunmt 82.42 nIN/du [14]
° o A A = Ada X A o & o ' A ' o ° A
fnunadii 2-4 uns@ndmsleteayanldanmafudoyaludiun 1 swdumstmuadenlauaz
guNAIWANLAY LaRuLwInslunsUszludinmitasegamaaswasussszuuianudunlslulsaSen lag
lunsdin 2 ﬂ@ﬂamafma%ﬂquLLa:Lﬂmnﬂgn (In season and add a bench) ﬁﬂmsﬂiuﬁﬂﬂmﬁmwﬂgn
n' a é A Al A' a % @ Qs 6 fd' s e‘d’ nl o
WAy Saezldnltdrdndy loud Jaquan nasasediuedl uwaziagaunioifliluntaiussgn lasviinns
WuTsdgnanidate und i 32 und uazludumesufldlddawiadn 1 0 annsdia 1 dniumTiened
A A P & el ° A P ' A Ada
lunsdin 3 1nTauInzdgnaaTailueid (Two cropsiyear) Fnmstszifiulasidusaumuwizdandadainiaund
maanlugg ldiumsdgnuanng fnsdmuaianluiudulusudlsisdmiunsldwdanulnihuesszuy
anuiunldlulisdan lasmldwasnuliilunglildmeaadasaunsdin 1 dmiunislawdsnulni
uangg ﬁ'm'm@“'aﬁmuagﬂulﬁﬁ@@iﬁﬂwﬂﬁwé’amumﬂgﬂLLuumsﬁﬂmwuaaizuuﬁ’lmﬁmﬁmwmzmﬂ (EV) 373Ny
szuuvhiLeu (CH) iiesnndaadauninmamizianuanng da Hrodeuiigwisn 09 @augaaw (NIWATINT
a y 1 { 1 v 1 ) &
a3, 2565) [13] amngiiamalulssFaulasafoddfidautiganiizranainmanizdanlung $99nms
Yzt AunadanwlWin 3nmI@nsves T. Janchoke, and S. Mongkon, 2023 [16] WU W& 91w LA duils
EV $unu CH ddnagfidszanm 187 Aladaddalusdadu lududldioiads fa Taquan uazdmiunoiun
Vléilquslﬁﬁ@haa@ﬂﬁammmtﬁﬁ 1 §unang@yinmadssiiin uazilSoufisuain (nawdmmsineas, 2565) [13]
minaseulgnaatadivasinenggluaninlssdauszuudaffimilizuurhanubuwuuszme uazszuuring

& & Ao a & ela [
LEJTh TGN?]’]%'J%N@NN@]@@]TQ’JLUasiﬂ(ﬂlﬁﬂuﬂizuqm 68.8 NIN/A [13]

JEET 2023; 10(2)



o & o

MIANEANININLET LI T UNIILATHIAFATNAIITUY rynTan Aunslrauazgansm wiaa

http://jeet.siamtechu.net

lunsdin 4 LﬂmauLWW:?JQﬂa@l’iaﬁua%uauﬂm’mﬂﬁﬂ (Two crops/year and add a bench) inmydszidn
a . A A A ° A A A ' A & el '
I@mwmaumﬂww:ﬂaﬂmﬂ waziiuTlan dnsiwuadeuludniduniutiinminfasasadiveitludau
1 L) n' a A a n' I ] t:lndl a Cal' n‘ wva v
dnltdoiada fa daquaniiaidu 2 whannadii 2 uazisgguUnsainltlunmaudsnsdgnliiidsanndasai
dd‘ 1 1 Ll o L U > o ~ dl =1 A U dd‘
3o 2 Tuaiuda ke dn U ITWaIINW R VB ITe UL AN WA M L39S an R AN RaAARAIANNTIN 3
o a et d' 3 a 6 {d' a 2 o d' v (3 =)
wazdmIumeunldnnuanfasasefivedt dsululdnnnaruveineiunldlung laslviidaeaadasaunad
A A o oA W A I ' A
71 2 unzlduannglifidnndn 2 1 annsdia 3
lumaRsandunuimiunsdgndraasadiweslulssFeu utinmsfasanaandu 3 #u deznaudas
918 M3l uazdununawzlgnaasefiveitluudaznidl useinwa1sen 1-2 lasulimaaenzdaund

4 0 a & =
NAMTUIZAUNINNG 4 NI

ni . o & &l ) a
ATIWN 1 NYIYLLRSI ﬂﬁUﬂ']ﬁLW']zﬂaﬂﬁ(ﬂiﬂ'] [$1] ﬂi{l.ul.l,(ﬂﬂzﬂim

8azLDYA nEN1 nE 2 N 3 N3 4
wasomlnihu (Alatadtalusded) 4,365 4,365 32,415 32,415
ANasNw AN (Undall) 17,329 17,329 128,687 128,687
e lnagasefiuass (wnew) 6 6 6 6
Fwanlnariy (du) 2,590 5,180 5,180 10,360
flnagasasiveiinm (Lmndel) 15,540 31,080 31,080 62,160
ce‘iﬁ‘a@;ﬂgw (umneal) 15,546 31,092 31,092 62,184
At wazile (uneal) 31,286 64,372 65,792 131,585
318318 THMIIA NIRRT (UINGa1l) 79,701 142,073 256,653 384,618
dgunIninalan? () - 64,256 - 64,256
ANTTUUNANNLEUTIN® () 428,900 428,900 428,900 428,900
s1edrglumsasmusia (un) 428,900 493,156 428,900 493,156
5INSIINLNINAA (UN) 508,601 635229 685553 877,774
naNAAMALTIN (Alansw) 213.50 427 391 783
i’]ﬂ'lamaiuas’%fllqu“ (L ndaRlaniv) 120 120 120 120
ﬁmamaiua%uanqg“ (L ndaRlaniv) - - 400 400
SN TUNINNA (v maail) 25,620 51,240 96,900 193,800

nanawma: a9uan dsznaueiy (oUW sWIIFL uazunaue),
2qﬂﬂm‘§ﬁaﬂ§ﬂ Usznaualy (Wana@nan Kt viewgaun viewmannau uazlada),
SSruuenuLin 8o TUURAMULERILLTIRY LassruuRsiduiimasrunsanufaudienna,
ANANAAFATE LU uazuanng fAa 120 uaz 400 Lmdafilaniy [13],

WA 3.97 vndadladtadsilag [17], dH6y 5 LIndaniiag [18]

JEET 2023; 10(2) 39



40

o o

MIANEANENINLETU I T UNILATHTAEATNAIUY rynTan Aunslrauazgansm wiaa

http://jeet.siamtechu.net

P @ & = \ a
A13I19N 2 @unuﬂ’ﬁm’l:ﬂgﬂﬁmm Ly aiiluLL(ﬂazﬂim

S1gazLdun nSEA 1 nBT 2 nE 3 nsd 4
ﬁunwﬂmmaﬁ'u (L) 508,601 635,229 685,553 877,774
dunudafilaniy (umeailaniu) 2,382 1,487 1,750 1,120
sec (Alataddalussanlansy) 20.45 10.22 82.75 41.37
(Jwdu (undeilaniy) 81 40 328 164

WN18LAA: Specific Energy Consumption (SEC) Aan1susziiudraniinislandsaudanisnia lunise

Pasnlaraam lusdanlaniv

MNITIN 1 Mede waseiumawzlanaase fweiTluudaznidl lasfinmsasauudgiududy tald
TumIU T i nUS U NANEAT LA bueaznIdh Laum IS Ui g UNSNEAT ba bWATIIN 1 ﬂ;ﬂﬂamafma%ﬂqu LR
N3t 2 Ugnaasefineftlunguaziiuslyn dmualiinmisssundgrwinduliinsesnuuussgnlunsdin

4 v = a g Q L= qﬁ; 1 U o A a A
2 WaldRTaunInInmgmrnianmeauszanuiusgunnsameaniolulssFau nundmanuduifeiiad 49
Wuilatsdsranglumaasyidulavasdialildluanwaenlnaifosniulunsdn 1 unsnsldwasaunluszuuii

= A ° o & A o ' A a o oA & ed A a

anaiuiimasmualing 2 nadivhnamnzdgnluglademdnnu fa nadgnlungwizdgnansafiveds ol
v v o ~ L 1 va v = til 1 Qs IA [

nadenldydusumsldnuvasszuuianaiuluzduuudeinu sawalddnslswasnuivine dadums
AAna b3 uNna1 T 19a W I FINA A o US U UNARRAN ba S IRTUNITIANTIWIN IRaFaTa I UasIN b unT

A A A A A & ° Ad A A a 44 & ' A
wnzdgnlunsdifl 2 Wesanimudvmadgnidunisdmualdlunsdifl 2 SUSunawaniafiadu 1 wiannad
1

A @ & eal ' a v A v A a &
IMANTNN 2 waasdunumIwzdgnaasedivaiiluudaznydl lasddunudaflaniy Ga3iameann
HaTILBITIEENInaaf ldannIdufiueu wszmissmulunisimnzdgnansediuedd de dninveinaniase
& ed AN o ' v A [ Aads A A AA a & el a
sofiedinldwudn ddunudeilaniulunsdifidnge fe nadin 4 RnseumzUgnaasefivefussiinalan
WNAU 1,120 Undanilaniy ‘ﬁﬂv‘fﬁmwmm:aulummmumnﬁq@ Wasnidunsdindunumaiwizilan de
A A ea s o A 2 v o« AA v a A A o R’ & a AN ok A A
Hanfafladddfiga uazfsudandunsd@inlddununiinfangs wiladibiionanionlddimuiniiunania
a A A A a A [ A A A A va a A A & ' 2o o AN o
WldludSanangsngalawSouifisoiunsdlan 9 uazilenandafladuSamniain sualddwuneiole
AI &/ 1 Qo o - > v 1 { { 1 1 a Q/ 1 a’ %
VANNINTULTUNY S10UDANNLAWA NIBN 2 NITN 3 lauden 1,487 UINGanlanIy waz 1,750 UIndanilaniy
0 ° o { o { . o P A o A ' { {
ANNFIAL FRTUNTIN 1 ﬁmunuqaﬁq@m’mu 2,382 Undanlaniy Tagailu 2 WiNUBINTMN 4 Liasanms
Aaredlusay 1 Invimawnzdan lasdSaawandafldlunsdii 1 dddasndinydia 4 dszanm 4 1
A A a A s A a A % a a ' " <&
\hodannIdin 4 dnsiinseuniamnzugnidu 2 sauded TuumennIdin 1 IinanfaneIud 1 soudatl 9uN3
A A A A A& A A A ° o A A va A & &
lunsdin 4 finaduduilunawizdanlesnaiasedgnlulsaiten vlduandadldfidiuannds uananiidu
A o a A o A ’ ' A A ' A A a A o o A
ﬂmwm’]muwuﬂvl,@maamm'\mNaNaMummanqgwmwgamﬂung TadaFouisuiudunununainnms
' ° I A { oA o o & A a A o AV o
mnulumwadi:uummmLﬂu snaLﬂumiamuﬁﬁgamﬁﬂamwguem MINUMITANNANR LASLANIUTUN b 29
v A A a o . ' o i ' '
azmminamwmmﬁwqu"lmauﬁq@ FINNMINATIERAINFNIFINA PANTRN 1 mﬂumm:amamsamumn
a & el A Aa @ o & a o =2 : a & 1 .
lunsdimidgnaasafiweftlulsafeunifinsldszuuvanubunyinisdnen Tudaunisiiaszsien Specific
A D e oA ¥ o ' a A A A A A A A
Energy Consumption (SEC) fansdseiiueaaiinslonadinudanisnda S9annsmn 1 waz nsin 2 (Junsdli
Ymswizalan 1 soudal ganalAimslswasnuwlnwiig @latadoilusdell) AdniwlaSouisununsdli
A A A o ' A A o A o A oA vl ¥ @
3 uaz N3N 4 Mhmawizdan 2 seuded Ssmaindwansaufivihmawizdgnly 1 3 dualiiimsldwdsau

dl QI J { 1 ) | U = U o I3 1 %

VlwﬂmwamﬁaqmﬂmuwwzﬂQﬂlummaﬂqg}mLﬂumawmsl,il@lmwmzuummmmmmmwnu (EV+CH)

tﬂl = = a dld v o I3 = 1 = 1 v o
L3JE]L‘].]itl‘].lL‘YlEl‘iJﬂ‘Uﬂ']iLW’]$‘.L]Qﬂluf}(ﬂﬂ&lﬂ?il”ﬁi3uu7ﬂﬂ’ﬂ&lLEJ%LLU‘]J?&%EILWEI\‘JBEJ'NL@I g1 (EV) ﬁdwﬂl'ﬂﬂ"]ﬂfﬁ

JEET 2023; 10(2)



o o

MIANEANININLET LI T UNIILATHIAFATNAIITUY rynTan Aunslrauazgansm wiaa

http://jeet.siamtechu.net

o ' A A & 2 P o o o = A o
waumu"l,vMﬂummanﬂgmﬂw}:ﬂﬁﬂuqumﬂmu SN TUNANIINAITIRN AT TINUWVBITEUUTNENE W BINTLE
WRIIH INRIFEWTUM DA LIRSz U U AN WML USINAK EVHCH Janannnindszunas 4 windgmsumsdals

IMMTIUUYAN UL UL DU T RN EIaE19L6 87 EV $991nM1TATIER WU SEC luniﬂﬁ@hﬁq@ LLazgqﬁq@

o] '

[N A A A A A o & LA o o @
vL@LLﬂ NITUN 2 LRSNITUN 3 Nﬂqﬂg'ﬂ 10.22 LIRS 82.75 ﬂIa?@@“ﬁ?TNﬂ@aﬂIﬂﬂiN [2EN R0

o [

@ a & v A & A Aa o ° = ° AN o
waIMenzidunuimivmadgnitzaaseTiweflulssteuniinilrzuurenudu shuafildunlsle
NI UATIEANNIATHIM A TAUNTINUTBITzULIANALEY Felsznaudis szazaafunu (Payback period;
PB) yasn1fa9iuanT (Net present value; NPV) LazBATINaAaUWNWAE LY (Internal rate of return; IRR) laguiis

ANNTHNYNNTUTLAUNIRNG 4 NI NALRAIANNAITN 3

@13197 3 MITATEdlaTEgara i unanuaImunzlanaasativasiluudaznad

Ny PB NPV (U1)  IRR (1a3tEue)
nyiA 1 Ugrﬂ,qu} 19 1 10 LAaw 272,280 -4.11
NI 2 Uanlung LLazLﬁ'mNﬂgﬂ 12 1 5 10w -162,587 2.49
Ny 3 Lﬁ'maumiﬂgﬂ 781 100u 208,261 11.28
nIiii 4 Lﬁmaumiﬂgn LLa:L'ﬂI&li’Nﬂgﬂ 416 100% 909,854 20.78

nanema: aenidowiiy 6.8 wasidud [19], mqimamswﬁﬁ’u 15 1 (ﬁ@mumqmﬂﬁmum%ad%aLaai?) [20]

PN o o ° & A A P2 o A A
Tumsdszidiudunudunasnuuasszuuienuiunltlulssien SowasnuwlWihmulunsdii 1 dgnaa
& el A A & el A A @ LA A o g LA
sofiueitlung uaznidiil 2 dgnansedivefilunguaziiumedan daviniuadn 4,365 Aladaddalusdad daulu
A A A & el Ad A & el A A
n3aiA 3 iRNTauWzUnaaTadlueil (2 cropsiyear) uaznIdiil 4 RNTaUWzUINEATa iU TTuAzIRN TN &
Auvinuagf 32,415 Aladadtalusdad auday #aIIINUUIATIERAMINATHIAFATNIINUDBITZLUT
mwmﬁuiumnww:ﬂgﬂamafmai"%ﬂumﬁa:mrﬁ Walsziinaan m‘j&lﬁﬂummmu WU ATRN 4 LANTBLNNT
Uanuasinuadan flmwmm:auﬁm%'umiﬂgnama’?mas”ﬂu‘[iaL%au@TuLmumﬂﬁq@ \hadnddyacii
o A A @ A A v & kg A
T9tiugnT wia NPV vy 909,854 un efidndunin usasliiiuit lassmafimanzaulumaamu aanden
o o & A A o A . ¢ = e & @ X Ay o A
fniuasnuluewiaa uananfindifl 4 83861 IRR iy 20.78 wWefidud Giganirdanaandonlslszidiiv
laplunuidpiiinuadidanaenidomiiny 6. wedidud uaasldiduiinmnlesimmunanzaulunsamu
& A LA A A A A A& A A A
wanntuIInMIdsziiunud Sszpznadunu (PB) I 4 T 6 1hou Suduszoznannaunigafiaunmfunu
A va A o A <& A o a o aA A A 2 = A A

wigldliufiasulunavduinluszoznaau lawSouifisununsdan 9 nidif 4 Tadunsdiniamuanniga

o o ad oA A A a A A o, A . kg 2 A
fwiulunididn 9 wudn Gnsdlil 3 Bnnsdnlddr NPV luuan waszfidn IRR snnnineaaenids dadudn
A A A A & ' A A A o o A A A A o
naianMgInuuaiiaTzazIMARUINUIUIINNIINTAN 4 dazano 3 0 dwiunadli 1 waznadii 2 Twdn

A A ' .. ' o > Y A o A
NPV mauﬁnwmmmwmﬂmamﬂwmamu waziaN IRR wagninaanaendunlsUsziin

s Q

5. §3Uuan19798
Ao X o = o o o = Al A & el o &
nuldptidunfinmdnanwnisldnuuesszupienuduililulsataulgnaase e SHduuuurians
AanzEmaaIsgmaaina sy lasiSuasudszaznnzlgnlasldinaauiisiinanfivnanio asudidon
WEAINNEY 2564 D19 LaaUTWIAN 2565 WU AraNuLTNTIRaAad (1) luudazidaunvinns@ns luganan
Q9L 6.00 . — 18.00 B. ﬁ@hmﬁsg@qmaﬁuagjﬁizij 600—700 IAGADANTIINAT I@smmﬁquwgﬁmmﬂ

I a o o & ed A A ' Al a X o \
ﬂ’]ﬁllu iﬂLia%ﬁ’]%iuﬂ’]iﬂaﬂﬁ@]ia'ﬂuaii Nﬂ’]l’ﬂaﬂagﬂﬂizuqm 26—32 AL TRLDUR mua%ﬂﬂﬁﬂqwaqﬂqﬂluu@]

JEET 2023; 10(2)

41



42

MIANEANENINLETU I T UNILATHTAEATNAIUY rynTan Aunslrauazgansm wiaa

http://jeet.siamtechu.net

azifian udtnaangunzlanisuludeusunan unmen waznuaRus axlinmaisuudasgunpiionmeauss
anuaInauRnFomalulsadanilndias i V]’]l%ﬂ’]’iﬂ’]ﬂ’]’]&lLﬂquIidLiaul’ﬂ‘iwu‘]_l‘ﬂ’]ﬂ’l’mLf;luLL‘iJ‘iJ‘LL‘IMJ (EV)
Wunan §1RIUTIAaUIUIAN 2565 amwnummﬂmnlukaLsauumwmwamumﬂmumﬂmumauaus] #
Ansane Sefunetuivinnndansldnszuurinaautiuuuy EV4CH Lwamﬂa@qmﬁgwmmﬂmﬂu
T595auuazwuin ﬁﬂﬁmmﬁuqmﬂn‘jﬁmmﬂmﬂ’lukaﬁaua@aﬂmﬁmﬁm@i 22-38 BIANTALTU BL19bImT T
TruuYina ML UY EV+CH ﬂ'@"lajmmma@qnmQﬁmmﬂmﬂlﬂidSauvl,@i”mumm@Tmmivl,@i”nﬂ‘*ﬁaanmlﬁ@h
' A A = a A ° o v @ ° <1 \
N 30 svenmaidos Suiugunnlaimeaninanzaa FTUMIMNRINW ATz v Ui U uluaaa ata9
& ol A @ A (% o = & LA
i:m:nmmﬂww:ﬂgﬂammmaiﬂuiia S UAULUL umwaamu"l,w%mm:uummwmmmmmmag'ﬂ
Uyzunmw 17,329 mmimaumnww:ﬂ;ﬂﬂ #11R3UAN COP °11aas:‘uuﬁﬂmmLﬁulml,@ia:gmmumﬂ%\ﬂuwuhm
U o 1 [l { lé 1 1 v o {
COP 289mM I auIzuuyinauLdutuy EV+CH ﬁmagulﬁ 17 smﬁmgamwmﬂmwm:uummwmﬁmm‘u EV Ni
1 Id‘ o El/ a £ £ Q o ~ d‘ = 1 dd‘ =
dnagn 14 mmumiﬂs:Luu@uﬂumuwaamumaaiz‘uummwmmuvnlﬁ’tﬂiamauwmw NN 4 FANMURANIZRY
d

ﬁ”miUﬂ’]iﬂaﬂa@]iﬂ’JLUﬂiisLuIi\‘iLiﬂ%@]%LL‘U‘U L%ad’ﬂ’]ﬂ&lﬂﬁ NPV tiwuanuas B’(dﬂ’]"lﬂima% § hanIMNHK @1 IRR

gd ﬂ’)”lﬂ(ﬂi’“ﬂﬂﬂLU ."J‘Y]ﬂﬁ‘ﬂ%ﬂ LLﬁ@]\‘iSLVI Wwiianum m:aulumsamum ﬂ‘ﬂ s'j;((?l

6. VALAWBDUIY

ﬁm%‘wgﬁaﬂaﬁﬂmﬁamiﬁmsﬁﬂmmwmmm‘naaizuuﬁmmmﬁuﬁﬁﬂ'zmmm:auﬁ‘wmwaa

A Aa L Aq o a A & W & =8 @ A Py A

IiaLiauwwumi%mmlmm:ﬂgmmwwmm wsaumﬂnmgﬂLLuuﬂwsm:mﬁmmaammﬂiukuiaummmnm
LARINANDINALTURDILARINITZUUYNANMNLEULLLITZLRY LaZINNAIFIANLTUTDITZUUNTLTU

a

7. naanIInlsznd

AMZEIVUYDVDLADANEINUNAINUNAUNL YAINENRoualld lumiaﬁfumgunulumiﬁnm “TassmInaa
LLa:w”@uméTnﬂmwﬁ’mﬂmma@Tﬂuwé'amuﬂ@Lmusluﬂa;smi:mﬂmLf’fismﬁ%m%“uﬁfnﬁnmnﬁuﬁmsﬁmﬁﬂ‘m” Uyzdn
MIANIN 2563 VaVAUAUIMUNUIMITURTHAIINITINNT YR INEReualY fmiumsiuayu “nuindnmiTeud”
lulasimanunis@nsszaudmdiadnm dszdrdnsfinm 2563 wazvevaugudminuREUINIITBMINEaT
(46mIunTu) EmTuyuganyumivfansindssisuazatuayuniide lasimmuitsdudiadnsieain
MINBATUAZATIANTTANEAT HIUNNUNAUINTITENINEAT (29AN1T0RITH)” Uizdal) 2565 TIUNG
ﬂuamauqmﬂamU%iﬂﬁwuwﬁhmuua:ﬁ'aLLmﬁaué'ﬁm’%sJ: (SEEU) ﬁlﬁﬁwﬂ’%m:nua:mwwﬁam%ﬁalunnéfm

8. LAN&1591989

(1] lza yoil, Waiw guilsziedy, gia0 Walwno @ uas Ay naade, “TasuRL AN NFNRBEALAINY
@Tadmiﬂgﬂama’jﬂ,ua%‘%‘aﬂwéfaﬁwuaunwmnﬂuéﬁ%i’mﬁm‘l%;\i”, Journal of Agriculture, CMU, 37(3),
2564, pp. 327-336.

2] Tusail Buda. (2566, g, 18). szuUNIVIIAULAULLUIZIAY (Evaporative cooling), [331/1
aauvl,aﬁ], Lmﬁi\‘l“ﬁlm: https://ph02.tci- thaijo.org/index.php/JSTNSRU/article/view/25459/21632

[3] MuITY WNBINI UAT FANHIN A9AA. “muﬁuﬁ'ﬂﬂmwmiﬁwmwLﬁuu’%nmmwjmmaiuai"ﬂm
miﬁwmmlﬁmmmzmm’awﬁ'umsu”oﬂ”uﬁﬂmammﬂlﬁsnﬂ@mmzﬁaﬁ%ﬁu”. The 13" International
Conference on Ecomaterials 2017 (ICEM13). pp. 152-158. 2560.

JEET 2023; 10(2)



o o

MIANEANININLET LI T UNIILATHIAFATNAIITUY rynTan Aunslrauazgansm wiaa

http://jeet.siamtechu.net

[4]

(5]

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

nIwgAksNINy. (2566, AnuIunk. 12). Qﬁmmm‘"&%i’m%m’l%&i, [sruvaawla], unasnun;
http://climate.tmd.go.th/data/province/mﬁa/gﬁmﬂ’]ﬂl,%f_lﬂ‘ﬁaJ'.pdf

P. W. Sunu, D. A. Simon, I. M. Rasta, Y. B. Lukiyanto, I. D. M. Susila, and |. K. Suarsana, “Effect of
Various Superheat Condition on Working Condition of Air Cooled Chiller”. International Conference on
Applied Science and Technology (iCAST). 2018.

O. Amer, R. Boukhanouf, and H. G. Ibrahim, “A Review of Evaporative Cooling Technologies”, International
Journal of Environmental Science and Development, 6(2), 2015, pp. 111-117.

F.W. Yu, and K.T. Chan, “Tune up of the set point of condensing temperature for more energy efficient air
cooled chillers”, Energy Conversion and Management, 47, 2006, pp. 2499-2514.

X. Xie, and Y. Jiang, “Comparison of Two Kinds of Indirect Evaporative Cooling System : To Produce Cold
Water and To Produce Cooling Air’, Procedia Engineering, 121, 2015, pp. 881-890.

K.T. Chan, and F.W. Yu, “Applying condensing-temperature control in air-cooled reciprocating water
chillers for energy efficiency”, Applied Energy, 72, 2002, pp. 565-581.
NINHAMINAHIUNAUNUULAZOUTNENRIU. (2566, Anursn. 24). zuudTvaIna, [Ssuvaanbal],
Lma'dﬁlm: http://www2.dede.go.th/bhrd/old/Download/file_handbook/Pre_Fac/Fac_15.pdf

83170 Wmdﬁﬁ?ﬁ‘, Air Conditioning System, RE 423 Energy Conservation and Management in Building and
Factory, \5e9lnd: aniinenaouls, 2562.

837170 WA ﬁﬂ%, Assessment of economic value, RE 421 Economics and Energy Business Planning,
\Tealna: aninsnapuails, 2562.

NINATININEas, JpuasnantnaluladnndanalulsaSeuszuudanuydaases [iwmuwa’iﬁ‘ﬂﬁaa
LAx], 2565.

‘]_]%@l'l %']LV]L'Jﬂﬁ e a%{@&lﬁ ﬁ’lﬂi’J’]ﬁ, ﬂ']SWU%J%'Iit‘]J‘]Jﬂ’]iiZ‘U’]&Iﬂ??M%ﬂ%{ﬁ@lﬂgﬂLﬁaﬂ']iﬁ\lg@] E‘W]iﬂ’?
Luai‘%‘uanqg} [ENUHaNTIL], WBealnd: urnineavudls, 2555.

Weather Spark. (2566, 40184, 10). Qﬁmmmm:amwmmmaﬁmaaﬂﬂﬁmmmﬂmumm’mﬁ
Foslna, [szuvaewlasd], unaefiun: https://th.weatherspark.com/y/149062/an1Warmalagiady-fi-vin
Mg B TIAT s Inal-Ins-aaaad

T. Janchoke, and S. Mongkon. “Performance Study of an Evaporative Cooling System Combined with a
Chiller System for a Strawberry Greenhouse”. The 17" South East Asian Technical University Consortium
(SEATUC 2023). pp. 135-140. 2023.

gaa Aansnu. mIliwsinulwihaumtsfeudsan nihuningaoudld dezdnfeusunan 2564.
AN BUNLT: IIUIANTNEII, 2564,

anAngnsouadls. sasmssenifiuiuneldnasslomfannslanszus i sy wazdidsstmaes
whpemilEAuiv fuawinensouals, Weslnd: snidnonsowals, 2564,

TUIANINTI NG, (2566,N3NHY1AN. 17). The Chiller Life Cycle, [zuvaawla], WHEIN NN
https://krungthai.com/th/rates/viewdetail/4

Air cooled chillers. (2023, June. 23). The Chiller Life Cycle, [Online] Available: https://www.johnson

controls.com/campaigns/chiller-life-cycle

JEET 2023; 10(2)

43



Journal of Energy and Environment Technology ISSN 2392-5701

http://jeet.siamtechu.net Research Article

= =< ' VX a - a A a ¢ ¢ ¢
ﬂ’liﬁﬂﬂ’m%’l&Iw\‘iwa‘lﬁmaﬂ’lﬂ%ﬁadLiﬂ%m&lamﬁd LIDIADNNILADITIIALLIAY
STUDYING SATISFACTION WITH THE USE OF VIRTUAL CLASSROOMS IN TERMS
OF COMPUTER HARDWARE

a o a4 a A a4 o [ ~ 1 6 o cf =y
FaTe Inewals! Alen nReut' 9RIIA YW’ Uaidena aadged
Aa 6 e g+
gnoanuos Tuilsna
Vutichai Kespanich', Wanida Lueangmanee’, Rungsan Boonphet', Prasongsuk Songsree?,

Suttilug Choonprawat’

1 P ~ & a & A a o P
s unaluladaaunuanas amedasnisumaasuazinalulad Snerasinaluladasny

‘grwravunaluladiwiussszuunivguealuid aucdmanrsumaaiuazinalulad Insamnaluladseu

Received: December 25, 2023

*

Corresponding author E-mail: suttilugc@siamtechno.ac.th Revise: July 27, 2023

Accepted: November 30, 2023
Q 1
UNAAYd
ae X Av A Ao & A v o A A a A a & & &
NLATIRIT AT ITINAR D N?@]QﬂizﬁdﬂLWﬂﬁiqﬂﬂﬂ\‘iLif’J%LE‘ma%fﬂ‘iwﬂ IDNABUNILABITNIALIT LR

= v S a % % d a a di a & o A o & o a a
'ﬁqﬂ'flll‘Wﬂ‘WﬂsL'ﬂ‘Ua\‘iHLSEJ‘H:‘Y]LSU‘H@]'JUW@GLif.]%l:ﬁll@%ﬁ]i\‘i LIBINNUNIG DY ﬂfﬂ&l@naﬂ'ﬂﬂﬂ %ﬂﬂﬂ’]:ﬂi:@]ﬂl]ifyfy']@]ﬁ

@
o

Al a P P P~ a a a & o = a4
TuIN 1 AALTUWN 1/2566 ‘ﬂaG‘Y]:L‘UElu'J‘IT']L‘Y]ﬂI%IGEJE‘T'I?E‘T%L“/I?[LLQ:ﬂaﬁJW'JL@]aiﬁﬂ%'tlu 30 A Lﬂ?ﬂﬂllﬂ'ﬂl’ﬁluﬂ'ﬁ
ao A [y a A a A a ¢ & I = oA S a v Y a
AN NAILIUBLRNDUIII Liﬂx‘iﬂﬁ]&l‘W'JLﬂaia'ﬁ@]LL'J?LLE‘]ZLL’UUﬁEl‘Uf]']llﬂ'J'lﬂJ‘W\‘i‘WBFL?]“HE]GELEU%‘Y]WU%@]'JF_J‘Viﬂx‘il,iﬂlu
a a A a ¢ & & a o ' v a =< % % @ a A a
LRUBWIII LIDIABUNIILADITNIALIT NANIIIIYNLIN EdLiﬂullﬂ?l'l&JW\‘iWEli?ﬂuﬂ']uﬂ'ﬁi’ﬁ{l']u%adLiU%LﬁNQ‘Hﬁ]iG 1‘%
o A a a LAl a @
TAUN I@]EI&JQ'IL%E‘]EIE]%V] 3.85 ﬂ(ﬂL‘ﬂuiaﬁﬂ: 77

AE1A: Badlsuuslanddy, nauRitaaanianis

Abstract

This experimental research aimed to create a virtual classroom environment focusing on computer hardware
and assess the satisfaction of first-year undergraduate students majoring in Information Science and Computer
during the first semester of 2566 academic year. The sample group comprised 30 students. The research utilized
a virtual classroom and computer hardware simulation as tools. The findings revealed that students learning in the
virtual classroom environment for computer hardware expressed a high level of satisfaction, with an average score
of 3.85, equivalent to 77%.

Keywords: Virtual Classroom, Computer Hardware
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ABSTRACT

This paper aims to compare the thermal performance and heat load reduction between a solar roof
chimney with DC fan (SRC with DC fan) and roof turbine ventilation (RTV) and simple roof concrete (SRC). It is
installed on the roof facing the south side of the three small model houses with a volume of 1.95m* to compare
the performance of a model house equipped with a SRC with DC fan and RTV to the simple roof concrete.
Tested under hot and humid conditions in Thailand. The experimental results revealed that indoor temperature of

SRC with DC fan and RTV room was less than that of single roof concrete (SRC) rooms and environment of the

model house is about 0.2—-4.5°C. SRC with DC fan and RTV could induce ventilation about 0.022-0.67m/s and
reduce heat from under roof was more than that of single roof concrete room about 2.5-96 percent. Finally, the
SRC with DC fan and RTV system, to save energy and promote the development of the use of solar energy,
protects the environment.

Keywords: Solar Roof Chimney collector assisted with DC fan (SRC with DC fan), Roof Turbine ventilation

(RTV), Under Hot and Humid Conditions in Thailand, Solar radiation, Roof Heat flux
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fanwauzduduunudadsesszuisaimatesunnnanzauiudszimai faniwainianuny wasadaulng
‘[@mﬁﬂﬂmaaﬂmﬁw”nmﬁ'mﬁugﬂLLuuﬁuaﬁ'ﬁmmm fdafveinasmassunsadadnwiwiaz o JaInwuaILaa
daaLﬁﬁgjmﬂi%‘ﬁ%ﬂawwi*auiwymiaaﬁnﬂaﬂul,ﬁwLLaﬁaﬁmﬁ@lﬁ (%'aﬁﬂﬁuagu) °1haL'm'ma'lﬁmﬁ']gimﬂuﬁm
FoideligusnasnusifaanenninananudusesisfenadnanannsznUuwRsInAaN IR INANNTO%
LLazmﬂmﬂ's'nﬁaumuimaai”wwa“'amrﬁ']gmmluﬁm lasm3tinanusen NMIwIANNTaw MiwdanuTauliny
i'mqLLa:a’m'ml,ﬁ@ﬂ'ﬁazawmm%“aumﬂuﬁaﬂ@ﬁ”ﬂaﬁdmmaaﬁmua:mslmmm%awﬁ']gimﬂluﬁm v‘iﬂﬁqmﬁgﬁ
mﬂuﬁmgan’h?unﬂﬁau [1] LLa:aquﬁmmﬂﬂuadﬂs:mﬂvl,méfaagj‘lum@mmﬂ%au%yuﬁamwmmﬂﬁ”auaé’u
Huananaall @T@ifumiLLfTﬂtymEi'sulﬁtg‘l"ﬁl,ﬂ‘%f'mﬂ%umnmmana tosagunninslwfannzanuaueni
awfon dsnadanslswasewlwin i sdunelufinneids wu mydsuenmedosas 60 ugsainedasas 20
LLﬂ&QﬂﬂifﬁLﬂéGx‘]l“ﬂWﬂ’lsu“]%Elf;la: 20 [2] anwsouszannoluaramIatufiwnandodudynirialanle
mmﬁ%']ﬁ'rgLLaz"l,@Tﬁwmiﬁﬂmm‘i%‘miaﬂmwé“auﬁvﬁwg]«imﬂlmmza@mﬂﬁméaaﬂ{ummﬂ [1-7]
’3’@1qﬁi:mﬁmaauwmw%“’yfﬁﬁaﬁnmmaauLﬂ‘%m_lLﬁm_lamimwL%dmm%auua:miaﬂmizmm%aui:ija
NAIANURBITIFOMASIINAUNAANNTLURATY (Solar Roof Chimney with DC fan: SRC with DC fan) AUAR&IAN
A9IRNITLI88IM e (Roof Turbine ventilation: RTV) uaznasavialyl (Simple Roof Concrete: SRC) Imﬁmﬁiag’uu
wasaminldnssufialduasiusiaosrwadnnigasnaIfd v wainiuuaz Ui asiAnY 1.93 m® §nsy
wasa1Uaas SRC with DC fan AUWaIAAIRUIZLIBEIME RTV Snanmimsrinoulusnsmefoinuaniss

VoIATTuEN AINENTTIINUATATE (1] uazdIan Sunasuszanie [3-7] (Aauaaslugui 1-2) nidinasa1ddas SRC
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with DC fan (@‘i’mamlugﬂﬁ 2(c)) finanmsasil ieanuduusSifenfiadunannsznuuunasaeuunians
grauAnuTonfifuastomanuiauiiulassaenasandinisluiasldnasa ligunpiinoluiesld
vxé’am;;mmfﬁqmvm“ﬁmﬂluﬁmuaﬂma’wLsna5w§m‘1ﬂﬂ1mzLLamaﬂau’lﬁﬁ'uw”@am:mﬂmmﬁﬁmaaaﬂmaqﬂa’aa
Yo 3aiamanitenthsesaimeaneluaslduesnainasuiduiuunasnaseeannstedaduiancs
w”maug@mnﬁmlﬁ%é’amaaﬂ;jﬁum@ﬁau"l,@ﬁ%a'*fu (Tr918n8197%) uazmitpathanmeaanaeluwasr g as
Jadunwawanmeluresnalitionsszuisenmeanuusssuosanisluiunnends sraszuiseinmaanasle
1% LLa:ﬁaﬂ@‘Tﬂé‘amaaﬂgiﬁlmmﬁau ﬁﬂﬁqmﬂ{}ﬁmadmmﬂmﬂsl,uﬁmslﬁ%é’amLLa:qmﬁQﬁaﬂﬂﬂﬂﬁﬂua@auLﬁﬂ
mylnaisusasomeameluinuide Truaanmsazauanuionnaluiuuaziesldndsan dmunsdnasen
AuszungeIme RTV Snanmisainsoiunasaaas SRC with DC fan lagluiiwaan lnihnszuanssiiosie
NNITTLILNNA Lwimﬁ'ﬂmmL%qauiuéaLnﬂﬁaumyuaﬂﬂ’mmm’amaag‘uﬁ‘w”m:mﬂmmmﬁiag}ﬂmmmm
mﬂ‘l,uﬁmlﬁ%5\1mﬁmaamjﬁ'al,l,mﬁaum;luaﬂﬁm Lﬁ@ms‘lmﬁﬂumﬂuﬁmaaﬂgmﬂuaﬂ (AIUFAI 1 gﬂ'ﬁ'
1(a)=1(b)) Lfiaﬁd'ﬁu%aguﬁ’sifuﬁ’ummﬁmuﬁldanﬂé“au sansngaamaanmuluiadldnaiaieangnisuan
thuuazemanizluras azlwadouuunufionmaluiasldndsan lwgunpivesemanisluasldnasm
LLa:qm%Qﬁmmﬂﬂ’maﬂadLﬁﬂmivl‘vmqumaommﬂmﬂuﬁmaifu FruaamIazaNaNsawneluinulLazias
Tdnasaruiu g msunmsdeninssmiuiiassazvuldmeduialénegaunisldaniizeiniadnd anua
nasasnoluing 20 NUAWUT 2023 ﬁﬂmwamimﬁﬂmmawaaqmﬁ{}ﬁ@ha6] UunaIA 3z A9t U0
fadsnasnnialy (Home 1: SRC) uaztusnaasfifinainaseniinuszungaime (RTV: Home 2) 15w DRIV FUTL
wasm gaunnlemenisluiasldndsa gunpluuduneusesmaian aangiinelutdu gunpiasenteng
VIULNAA qmu{}ﬁéaLL’mﬁamLa:mwL?Tmmwaﬁaﬁmﬁmﬁ ANnuTanlrarIunRIA MIRaIsuYaInNISIaN
molu enuSavauiouaden anuisisuiineanvestasdanasen uazmeluiung 22 NNNWUT 2023 leivi
Anwguidsanulagnagauszninetuiiafi daninasninialy (Home 1: SRC) Autuinaasiaansnasen
1883 SRC with DC fan (Home 2)

Outlet Airflow rate 38.5em
(ambient side) >
gl A
& A
R
» A Outlet air hsen
L&
2 - ———-—- & 60cm
I . 10cn)
Tair roof (Tmid)
Solar C - JLL O —]
’ < radiation 4 I
. - ’ 20cm
] I Gi}
= A
G T [ Tln; cz‘ HF2
o Inlet air flow ||
Air grill } rate (room sidc) ; ‘
Air grill |
;i I
Home 1: Simple Roof ‘
v Tamb Tair grill oom
Concrete (SRC) > . arenll N %&a@ 7777777 H _ |1o0em
A I
Air grill ‘
(40x40¢m™) |
1 60ci
: 2 f T h" Ventilation (RTV “
H : ROO urbine vent
Home 2: Solar Roof Chimney with DC fan (SRC with DC fan), _ ,D:“E ,,,,,,,,,,,,,,, (, _ 1 i
Roof Turbine Ventilation (RTV) ( a) * o > B
e cm *

3171 1 (a) tudrsasnfaninainnaly (Home 1: SRC) nunasmusasisiorfindsununaaunszuaasy
(Home 2: SRC with DC fan) #adanN9%uIzu8a1ne (Home 2: RTV) uag (b) nMifiaadiaiadilaa

It UI1R0INAAAINAIAN RTV
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2. IDANLBWNIINVE
AMTUTUIIB DIV WIALR NNIRAINAI bANINITOONKULRIIINONAREY D USIIT TOHTING 1 DUWNNIING
§unaliies Jandaaynidsnig lavinmsAnunagauNe S o UL LN TTOWSBINMINTOULITAITAANITLAINY
JauszninithuinaesnfaainasmidasssfomadsiunuWaaunIzLaaTd (Solar Roof Chimney with DC fan: SRC
with DC fan: Home 2) NUTN%31809NAAAINRIANIRBIZLI88MA (Roof Turbine ventilation: RTV: Home 2) W&z
uitaeinfandnadaria bl (Simple Roof Concrete: SRC: Home 1) thudnassflvwmavinnuiazidsunasivinny
1.93 m® nagaunuldzn1zaInalnd nasan WL ST UAFLA @Tumm‘[ugﬂﬁ 1—2 Fanualasigadn
"LWLU@?%LNWT%%am:Lﬁmaau@jﬁumﬁwmﬁm 30 2IFNNLIIUBWIAMNARIYTZNID 0.04 cm WAZLGIBULAY
a A 6 v 2 I a o = o o 2 s 1 = a 6
saiitsunasdazriaunuian Auwawdubuguiianunul 1 cm #11350laT9g39veInaINUs 893 IR e
FINAUNAANNTZUEATS (SRC with DC fan: Home 2) danwaslassairanilonnununasn Wivasiundnia
ﬂi:L'ﬁmaauﬂ'ﬁumﬁmuu%ﬁ?ﬁmﬁﬂé’ﬂmmisﬁaﬁ PV Module 10 W @ Poly Ut 1aUKNd 25x36x1.7 cm® HILwanis
WRZARURHITIR e ldnaIa R unIianita i sa s daliNunauIa 10x10 cm? @aasnaad A INITTuRATIVUIG
89 2.4 W o u’%nmﬁauﬂmﬁm:mﬂmmﬂmnmﬂluﬁaamuﬁaﬂﬁﬂé’amgﬁaLLQﬂﬁaunwuuanﬁwuLLa:ﬁﬂﬁa

aaadsimiudesiuuandgnsluiu @suaaslugui 2(d))

Z . PV Module 10W Poly -

1 3
(25x36X1.Tem ) e
—5\\“6\ Qutlet air |
C6 |
low rate |
@ ut side) 1
A - ————— 1 olem 6lcm
| 10cn / 10cn]
Tajr roof |
e k*****i**’ Solar P T
C4 | 20en radiation .-‘ 0en
a1} G 'L
. & . _
r.-z|' FI L.ZT HF2 F
| rJ‘_ ___________
| | rate (room side) | | DC eleetrical fans (2 AW
| i
| |
Tgmb Qaigrin ___ fgeem . W lotem H airgrit ___ Mgeem W o |jo0em
Air|velocity Alr|veloeity
| |
Air grill | Air grill ‘
(40x40cm’) i (40x40cm’) ‘
! Glem ‘ Glem
|
| , :
| Home 2: Solar Roof Chimney with DC fan |
"Home 1: Simple Roof Conerete (SRC) | o (SRC with DC fam) | |
T T T .
> 120em O] (d) : 120cm S

@
o

311 2 (¢) mifaasesasiiaiarasiuiaasfiaaainainiia (Home 1: SRC) uag (d) tuinaadNaaas

nRInUa IS ReNASINNUNAANNTELEATI (Home 2: SRC with DC fan)

%3809 AAAINAIANNINUTZUI881NNA (Roof Turbine ventilation: RTV: Home 2) danusmelasiasng
A ) @ &a & A & VA o o &a & o o

mwauﬂu%aamvl,wmasmum}maﬂizmaaaauf}mma U3enaudInasa iU B U nd e ULk BINAIAT
a Qq: e Qs té :’ L v 1 (%3

Aaaansnuanszu1eaInadITinnin 3.1 kg IWIALEUHIGUENATT 47 cm AF9 38 om uaziiluwadsuie

° a & o o A o ' A o o A

7x40x01 cm 31U 22 Iuwﬂ@ag\ﬂmuﬂmuauizuwymmﬂ‘nmmeﬁmﬂaﬂmqmuuumawmm ST QIR IRy
\ A ¥ A { Y ' % % o &, A o Aa &

Fandanunauia 10x10 cm? LﬁaizmzJmmﬂmnmylumamu%aﬂmLLazaaﬂmmWﬁaaLﬂwaamﬂmm@ﬂwu

ﬁ'dﬁ'uamzmﬂmmﬂaamjdaLLmﬁawLmza%m%'uﬂaoﬁ'mmm F1ATUIWIAVBITIUIIRBINIFDINAIN LATIRII

UsrnauaionnatdunssiladukduiToUnul 0.35 cm NIFVIIGIUKENNT 4 GIUTUUIANUWAVBINILNIND

120x120x10 cm® ﬁﬂizg"nm@ 50x750x0.35 cm® ﬁ@ﬁaag}'maﬁmﬁﬂmﬁa inidanszanlzuininadasuwia
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>
o ' o o a @

40x40 cm? ANUBRWT 0.06 cm AAAIBLUUNIATUA 1t (@"’mamlugﬂﬁ 1-2) m’sa@éfoqm@mm PDILIHINN DY
da &

vigasnsamiionnu thusrasefidasinasasessifanfiadsaununaaunszuaass (Solar Roof Chimney with DC
fan: SRC with DC fan: Home 2) NUWAIAINIRKIZUI88IN¢ (Roof Turbine ventilation: RTV: Home 2) Wazhadan
¥4 (Simple Roof Concrete: SRC: Home 1) wispilldimsdnsnwannuisudatiiosananuasasuen @in
gndrvinuazame [1] wazdian Sun9l uazame [3-7] (@"’mmﬂugﬂﬁ 1-2) lagvinmsAnsnasaunisldanii:
omenuueuiuveslsznalng nwansnasasmeluing 20-22 NUAWUT 2023 (nydtldfieIoadsuannie)
ﬁﬂmmimﬁwuﬂawaaaqm%gﬁﬁmmﬁ”au ANNTULEIVaISIFOTE (Solar radiation) feta3as MS 402 EKO
pyranometer (Accuracy 0—1000 W/m?) qmm‘]ﬁmﬂmmzﬁwmeumaaﬁmfﬁmawﬁmawé’a oo TUURAIANVEY
Home 2: naamUaais9fa1fiagd SRC with DC fan WaZHAIAINIRY RT V qmvx;‘]ﬁuuma”ammuﬁm"tﬂmai‘%muﬁ
suasnialy Home 1: SRC qnmQﬁLﬂﬁmuLLﬂaaﬂmlu%é'aﬂwaa Home 2: nadadaadssfafing SRC with DC fan
LAZWAIAINIABITUIDDINNA RTV Aagmnniidny g2 Type K thermocouples (range: 0-1,250 °C,

accuracyi0.5°C) anuTannelunaznsuenvesthualsiaIad TSI Model 8380, range: 0-50 m/s, Error + 5%

LLa:mﬂmuévauﬁvL%a%Eﬁm Heat flux (EKO Heat flow meter, MF-140, range: -20°C to 120°C, Error + 5%) 183

Tud1aeINizasnad (Munasavastnusiaeslinrsmuiale) mstufindayadioiaias data logger (Hioki,

Model: 8422-52, accuracyt0.8%) Immnﬁmj”a%mnﬂ 5 W17l NAFOUAREA 24 TILNS

3. HAN13728

37 T 800

38 + 850

+ 200

oo

35
34 -+ 750
-+ 700

+ 850

33

32

+ 600
31

-+ 550
-+ 500

30

29
-+ 450
28
et 400

+ 350

Temperature (°C)

27

Solar radiation (W/m?)

= by 300
= 1250
B 1 200

23 1150

2 + 100

21 T 50

20 0
000 200 400 &00 800 1000 1200 1400 1600 1800 2000 2200 000 2:00 400 600 800 1000 1200 1400 1&00 1800 2000 2200 000

Time (hr)

3 3 Naﬂmﬂﬁwuﬂawadqmwgﬁmaluﬁwm‘haaoﬁaaamazﬁam@a"au AN NBRITIRONTIAE

Naﬂ’mﬂﬁuuuﬂawaaqm%{]ﬁmuiuﬁwm‘haaaﬁaaaa (Home 1, Home 2) amwndidsuiaaau (Tamb) uaz
AN NLEIVRITIRATI A el (Solar radiation: It) B4 USIIATBETING 1 DUBLNWITNYE 1LnaLiied 3943

§yNIUIINIT NNNanaaeIn1eluini 20 Qumw”uﬁ 2023 ﬁﬂmwamnﬂﬁyuuﬂmmaaqmwgﬁ@wa61 FEHINLT

] o

aeInfaaInaInn bl (Home 1: SRC) kaziNuinaadNAaadnasnninuszunaannia (RTV: Home 2) WaHa

o A o ¢ ' Y ° da & o o o o o da &
W@ﬂaﬂlu?u'ﬂ 22 qNﬂ’]W%ﬁ 2023 53%'3’]@'”’]%5]']@aﬁ‘ﬂ(ﬂ@@]ﬂﬁﬂﬂﬂ'}ﬂq‘lﬂ (Home 1: SRC) NULUIKHINRDIN AN

' [

#adAUaad SRC with DC fan (Home 2) IINMTANEINUIN B LI UNYINNNTNaRaUAA AR ANNITNLRITIR
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a . > o a A X . . {
m‘n@ﬁﬂi:mm 0.025-880 W/m? ﬂ?ﬂ’)’]NL“HNLLE‘T\‘ﬁGaaTﬂ@ETLWN“H%GU’]J@EL&BG@GEE@ W LIRT 13.35 .

U

(%

(TUf 20 NUATKUT 2023) UAZIIAT 12.55 W. (TWA 22 NUATWUT 2023) gunDiFILIATaNUTZUM 22.5-36.5°C

Aa

TIUNAAAIRRIANNIRUTZUIEB1NE RTV: Home 2 waznada1lasd SRC with DC fan: Home 2 fﬂ:ﬁ@hqm%gu

mﬂsl,uﬁaaﬂuaaﬁwu@‘imhqmvﬁgﬁmmﬁwuﬁﬁmm%aam SRC: Home 1 U3sunmh 0.12—1.520C LLa:qm%nu

a
a 1Y o
mLLﬁ@ﬂaNﬂi:Nﬂm 0.2-4.5°C
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NN TLUTB LN UAINNITNEINANNITOBRIBRAIAT (Roof Heat flux: HF1, HF2) Lﬁﬂ;jmﬂ’lumaaﬁwm‘ham
YATBINAS mﬂgﬂﬁ 4 BN NUARATIRSIANIRBIZUNE81ME RTV: Home 2 uazwasadad SRC with DC
fan: Home 2 “ﬁma@é'mﬂmsmﬂmmmﬁ”aumu%é'\‘lmmﬁgjmﬂ’luﬁaavlﬁﬂi:mm%’aUa: 2.5-96 Watfinuinn
$ansfiaacsnasaiialy SRC: Home 1 tilasanwasanisvuszungonme RTV waznaaenaod SRC with DC fan
Tawaunssanduszuudanslwifiamamiisiiiainia muﬂ'}meuﬁ“ﬁaaLfl@ﬁw‘"ﬂau‘*ﬁmg@mﬂluﬁau%;ﬁﬁaa
Iﬁﬂé'amizmﬂaaﬂﬁmuumugﬂ%quﬁ'@ﬁui:uwmmﬂ (RTV) #3832 L1800NA WU BHIBNARNNTEURA T
(SRC with DC fan) 'lé1524% sanatiwaaanuiauszanmoluiligaunpiinsludusessnaldifionslnaiou

o & 4 a @ o § o A
gasormamulwiudtulaSouisunuradaina il SRC tiasanmilunasnszuuda

44

---a--- Tar roof2 : ____________ K I |—————====- |
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] e S S S ' S
0:.00 200 4.00 £00 200 10:00 12:00 14:00 14:00 1500 20:00 22:00 000 200 4:.00 &S00 200 1000 12:.00 14:00 14:00 18:00 20:00 22:00 000
Time (hr)
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(Home 2: SRC with DC fan) #adaninuszun8a1ne (Home 2: RTV)
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(Home 2: SRC with DC fan) #adaninuszu18a1ne (Home 2: RTV)
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wamnﬂﬁumt,ﬂawmqmwgﬁ'ﬁé“umﬁwm‘haaaﬁamﬂmﬁmw&ﬂﬂ (Home 1: SRC) thudaasnasasnaafi
fananasanlaadfifanfiadsrniunaaunszuanss (Home 2: SRC with DC fan) a3anfaniuszu1ga1me (Home
2: RTV) mngﬂﬁ 5-6 ‘wudﬁqm‘vﬁgﬁmawé’amﬁﬁwﬁmam&madﬁqmwgmwLLmn@iwaﬁuLﬁaamﬁL*‘ﬁfﬁ@;LLa:E%'%ﬁ'dm
Wlawn LLa:mﬂgﬂﬁ 7 LLazgﬂﬁ 3 wm’1qmvxﬂﬁnwmluﬁaa%a"’amﬁ'@ﬁm:mammﬁ RTV: Home 2 Lazhain
18849 SRC with DC fan: Home 2 qmgﬁmmluﬁawam 8901 (Tin, Tmid, Tout) qaniﬁqmﬁﬁmmluﬁﬂu
(Troom: Home 2) Lm:qmgﬁﬁ'dumﬁauﬂi:mm 0.12-7.2 °C Mliifausiaasarwasanmeanielunssntaaisof
NATIINNUNAANNTZUEATI (Home 2: SRC with DC fan) BRIANNIRWIZLNB BN (Home 2: RTV) 318

mﬁmﬁﬂmmﬂmﬂmmluﬁmmaaﬁwm:mmaan;jmwanﬁm%%aﬁdLn@a”au

18 7 20/02/2023 ! T 13

i
-a

=0

> 12T

—
=
!
a

A
Indoor Air velocity (m/s)

Air velocity &

*,
H

PP, ¥
£

=T = )
R = A
'
-
To¥
Ed
——-r- -
IR
i
S
o

- » -
L o e e o o o o B o o o B o o e e o B S B i i o e

06:00 02:00 10:00 12:00 14:00
Time (hr)

Eﬂﬁ 8 maasuudasvasnnuisraunmeluzastinuitaasifaainatanlaasafenindsIunUNARUNTELEATS

(Home 2: SRC with DC fan) wazwasamaly (Home 1: SRC) nagaumaluwiufl 20 NUAWUT 2023
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Abstract

Currently, the logistics industry has been highly competitive since before the COVID-19 crisis from large
foreign businesses, which have divided the market due to their expertise in supply chain management. It has a
business model driven by technology and innovation. This makes it difficult for entrepreneurs with limited capital to
compete. In addition, the problem of global warming has clearly affected the world. The main cause of the
greenhouse effect is the amount of carbon dioxide emitted. From various forms of burning. The purposes of this
study are 1) study the basic factors in establishing a logistics center in Vientiane Capital. Lao People's Democratic
Republic 2) Analyze important logistics activities in selecting a logistics center location in the capital city of Vientiane,
Lao People's Democratic Republic. Use interviews to collect information from key informants who are experts.
Logistics 15 people and questionnaires from the population of companies that directly operate logistics, 100 people,
purposive sampling. Statistics analyze data using frequencies, percentages, means, and standard deviations.

Results of research on basic factors in establishing a logistics center in Vientiane Capital. The Lao People's
Democratic Republic consists of geography. Infrastructure Logistics activities: 13 activities; Business operations
and product quantity Overall, the factors that are considered in the selection of basic logistics center locations give
importance to all aspects at a high level (i = 4.39), together with all 13 logistics activities, which are considered
a process in Carry out work that drives products and services to ensure overall efficiency of all 13 logistics activities.
The importance of every aspect is at a high level (i = 4.40). Suggestions and needs regarding factors and logistics
activities used in Selection of a location for the logistics center of Vientiane, Lao People's Democratic Republic,
mainly requires that operators focus on logistics management. It is 26.13 percent and the government sector must
give importance to the logistics system in raising the quality of service as well as developing it into a standard
model of logistics service providers under the logistics center. in Vientiane capital Lao People's Democratic Republic

Keywords: the capital of Vientiane, Logistics Hub, Lao People’'s Democratic Republic
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Abstract

Currently, many countries have goals to reduce the amount of greenhouse gases released into the
atmosphere or to release carbon to zero (Net Zero Emission) because it is an important cause of the global warming
problem that every country around the world is facing today. This can be seen from the fact that the global
temperature has increased by 1.1°C compared to before the industrial revolution era. It is understood that achieving
Net Zero by 2050 is an effort to keep the global temperature increase no more than 1.5°C. To achieve the set goal,
many countries must work together whether it is Reducing the release of greenhouse gases into the atmosphere
Changing to electric cars and the use of various types of renewable energy (Renewable Energy) and including
jointly reducing the use of fossil fuels (Fossil Fuel) in each sector. The use of hydrogen energy (Hydrogen) is
another interesting option because it has many advantages, such as after combustion it will release zero carbon.

It is an unlimited amount of renewable energy. Can provide 2.5 times as much heat energy as natural gas when
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compared to the same weight. And it can be used in conjunction with fuel cell technology to produce electricity for
use in various forms as well. Therefore, hydrogen Therefore, it is another alternative energy which is likely to play
an important role in the future and plays an important role in reducing carbon emissions in many sectors such as
the chemical industry, metallurgy, and transportation, etc. At present, many countries around the world have
introduced hydrogen as energy. already part of the National Energy Strategic Plan.

Keywords: hydrogen, alternative energy, renewable energy
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