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EFFECTS OF OUTLET AIR VELOCITY AND COOLING WATER TEMPERATURE OF
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Abstract

The air cooler original size 355 x 300 x 700 mm. The closed-loop Oscillating heat pipe (CLOHP) built from
copper capillary pipes instead of cooling pad and contains R134a as working fluid. The effects of various parameters
i.e., The Air flow rate, The water temperature and the number of heat pipes, The tests fan speed between 3.5 m/s
to 4.2 m/s at cold water temperatures in the range of 6°C to 21°C. The CLOHP consists of 2 and 4 sets of heat
pipes. The heat transfer rate decreased when increase air velocity for 2 and 4 sets of pipes. Increasing the cold-
water temperature of both 2 and 4 heat pipe sets to have lower heat transfer rates and effectiveness decreased.
Adding 4 heat pipes is better than using 2 heat pipes, and at the out-air humidity ratio, when using heat pipes, the
value is reduced by 6.6% In air humidity ratio.

Keywords: Air cooler, closed-loop oscillating heat pipe, Thermal performance
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ABSTRACT

This study aims to analyze land use changes in the Eastern Economic Corridor (EEC) between 2013, 2016,
2018, and 2021 to identify potential areas for green space development, thereby supporting efforts to mitigate air,
social, and environmental pollution in the EEC region. This study shows that between 2013 and 2021, agricultural
land use was the highest compared to other land uses. However, over the 8-year period, there has been a
continuous decline in agricultural land due to economic growth, urbanization, and the promotion of the Eastern
Economic Corridor. Conversely, urban and built-up areas have shown a continuous increase. To analyze areas
with potential for green space development, a hierarchical analysis process (AHP) was used to prioritize criteria
and assign weights to primary and secondary criteria in calculating a consistency index. Key findings of this
research, Community and built-up areas have shown a continuous upward trend. The main criteria with the highest
average importance weight were land use and built-up areas. The three most important sub-criteria within this
category were: HUM1-Land use data for abandoned areas with unspecified use (33.3%), The next most important
main criteria were the environment, with the most important sub-criteria were ENV1-Water resources (32.5%). The
most important social criteria were SOC1-Culture and landmark (5.7%). These areas can be classified into five
types with a total area of 379,430 rai. The total greenhouse gas sequestration capacity of these areas is estimated
to be 5.6 million tCO,-eqg/year. The areas can support spatial development as community forests under the
assumption of greenhouse gas sequestration of 15 tons of carbon dioxide per rai.

Keywords: Multi-Criteria Decision Analysis, Green Spaces, GIS, Eastern Economic Corridor (EEC)
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(%
-~

3313 assRdnea B niamanzandantsnau Juinididen aran13Uszena by
unaanasupRasawne

myienziangmwEsuifmansudenswawnduiuiaidos (Green Space) dremydszgnalEnd
R1IFWLNA (Geospatial) [3] I@ymsf{hLLuﬂmﬂ%ﬁﬁmwngmia;ﬂa GIs lubafanudagtinuaztoyan1snaununs
TenanlnaunaluiwiaRaINRLABAAaL T8N NNNTUNAWTGH NTENTILNHATURLEANT [8] Tayaa N
é’nﬁnmuw‘“@ummﬂiﬂaﬁmmmm:{]ﬁmsaumﬁ (@3RN ITUNITW) [2] uazTayan@sni (Secondary Data) Ta3a
mﬁm:aglugﬂmaumuﬁ LHUNNATABAINRII B 9 Amansndafald iu dnnunawizonadana
(BIANITNRITH) (FWT.) [12] LLa:?ﬁTagamnmswummiimmmﬁLﬁ'mifaa WadediaTsiuasdsndums
wasnuasnslinauluadauazludaguuiidugindoyaseninslul wa. 2556-2564 Auunuulovnoniouns
wiunlumswamiiniluamaaluiuiwanamnfaeniaasiuasn nsauuAaiosaydalauaLusuwIng
Feulgunoianissaasumanasdnonwdinidider wazmsldusslominauliinanzaunudneniwaas

o o a
wumamiwwmluamﬂ@] [9] LLﬁﬂdl%ﬂ’]W'ﬂ 1

myResEaiuRTif e denTiann
PR
Wuiididen

o o_ 8 o
,,. duvasdoya
Y o d
yadoyaunausiBaitui

VUVAUARBLNE
TidnAey
‘ Uszfiues

u o .
AN ETIANLAY FpLGENIAA

Tumua=danTeya P—

eseioauas
AsIAaUInLs
i AHP

ASTUIUMIEIRUTUTY

a ¢
AATIEN

! Amnmdadiminuazaiu MCDAGIS :
* - uax PSA

a P X dv ATAARAEE AHP 1

Aanziinanwyesiuine v |

— T Potenitial surface 1

HATIBIA MY ) 1

Analysis (PSA) 1

1

leamWa{ugﬁﬁﬁﬁumﬂ

Uadvnadan

wruiirmwvnzaniiAnganm
e Y A
AomsinuuiaT;

AN 1 NFDULWIAAINWITL

nmadmdwniunnnanzaunidnonmwsssiniduiunfdoniaassgiaguruluamaaanndayanisld

Urlomindudionsyssnminszuiunistioaiuayuniiaadulauuunasnaninmi (Multi-Criteria Decision
. ) o % o ¥ o~ v < o ' a = 6 o € 1

Making: MCDM) 1Namsdauanudanyue9faduaiurastudaya dansianssnideninmsinanuazinmsitos

v ad o

#2830 n1TA1AUTWLTITLaI A (Analytic Hierarchy Process: AHP) [13-14] Lmzﬂﬁiﬂi:ﬂqﬂm“ﬁ'uwa@lw asu
NAENIFUNA (Geospatial Platform) [3] lagnsuszifiuanumansaudsiunlaslfinafiansianzAdananin

G
'
A

Wu (Potential Surface Analysis: PSA) [4,15] iNavndunnfdnsawsessuiduiunfidorlasardonisienz

Re

Toya dpszuumIswnAgiianaad vauivaiundnsidbuazvauivavestoyamiswnaniimaninlilszney
MIANEN LTU °1TaHamﬂ‘ﬁﬂszimﬁﬁﬁmminﬂ 2556 WLz 2564 [8] 2aULIANTUNATEIVR99IRIAlUARN EEC

“ﬁagam%mhmuu iagaﬁ@?’a*’gmu ToyaunaIun °1TaQamﬂ%ﬁﬁuﬁﬁﬁﬂﬂm:ym'ﬂ“ﬁﬂiﬂwﬁ iagaﬁ'uaaﬂ LT

fayavinvian Tayath liuasduneyindludagiin udu (3, 8,10-11]

U U
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4. 2WB/AITIANLWBWBNITIY
=

41 VaulANIANEN

WAANTUSIUIN UMY WU 8INILTNARVDY 3 JIRIALUNUNLIANAMINLANIAAz ke taals
ﬁayamﬂmuw@mﬁﬁu wazlTITMIFI I IMAINANNLANANITBINUNTE I TRl lwnsAn e sl wusaz sz IAN
mlEnan sznirelin.a. 2556-2559, Dw.a. 2556-2561 uazn.q. 2561-2564 [7-8] languuilinvainslinaulu
o A a X A A A ° P ) ' \ A A v a
paNNANIunIaaaadnIalduundassiuiniuiwinly wasidusaoanvinls wu (+) Aemaasuudainslenan
oA A & A A vda { & o A = A o A o & da
MANTY uae () Aensifouudasnslonanianas idudu thaiduntaufan19n TG RRN UG UAUN FiZ 87
agasfulinunihsnutszmeasiuiiigrtesmidszng lrduuswanmelunisd fufeauw muns ivaasuihwane
My ARNU RN RNRTEszauUssinanasszaunui whnany noludn.a. 2570 ﬁuﬁﬁﬁmvléﬁ'umigua%'ﬂm
IWasagadadeiu naudanlTanauazgmumuauunasgiuraslszing d¥ia Aunddoamsruedalzang 10
ANIILNATAIAY TRURVAINUN R DIGaN ALY NkauN3N TaUaz10 NWNRD G WL nlinAaz 5 uvie

A & da a a A A oA & @ a o & da a
LA VIUNBNRLIVE Qun’]ﬂaz 5 13928 LAJaJIND ﬂavlﬂ E]\‘lﬂﬂ’a’mg NMIIUIRITIANTIINUNRLVE [17]

aa [ v
4.2 IDNINUIIIVIINYDNA

421 natizdumilduslomifdunaznafouudamslsian
izLﬁﬂUi%ﬁﬁﬁ‘ﬁ'ﬁaﬁl%ﬂﬁﬁ%’ﬂdﬂﬁ@”@§u1a1ﬁ'un’13ﬂ3uﬁum’1mﬁhumﬂaﬁmuﬁaﬂagﬂ’umngmﬁagamﬂ‘ﬁ
Uslpmifiauannniunasnfiduszninaln.a. (2556-2559) W.6. (2559-2561) WAZW.¢. (2561-2564) [7-8] tTnun
mm:mumiﬁ‘*ﬁ'@Lﬁm'ﬁlvlﬁwaé’wﬁﬁamiﬁ@ﬁulﬁ)mm;jmmﬁﬁfym Faudazitmyaiinszuaums 355enei
nasnSuazaMauind i lmdeuiu saulsndudymimdeuiulusdasiuifos sududesRansanaiw

eaa ' & 2 P @
ﬁﬂ’]uﬂ']im'ﬂNﬂ')']llLﬂu’]iauluLL@]azLﬁ@lﬂ’]ﬁm 3']3Jvlﬂﬂﬂﬂ'3']l|la°ﬁﬂ'3°ﬁ’]§y°ll E]\'iﬂl?j

422 NSHARANAFLAZNTZUIBNINIAA TR IALUUNINTNRRNULN RN

Anwn LLa:ﬁwu@]mWVTLﬁaI*ﬁixuum‘saumﬂmugﬁm &A3 (Geographic Information System: GIS) W&z
ATEUIWATANAUTULEITLATIEH AHP [13-14] A lglunsiiansdinunmanzndananindaniswawidwinun
o 1 1 : L 1 o Qs ﬂq: v A L o v 1 U 1 :’
e I@]ﬂﬁmim%uﬂmmam%unLLa:mm@wﬁumawaga TITNUNAANIIUIN 3 LA LALA (1) FULARINN
v L Ed‘A A' 2 3 s v a 6 d'
) mumﬂ%jﬂiﬂmm@uu,azmﬂQnm’m WAz (3) SNUFINUULALTN T 1ag89BI N UM NITNUNINITIHNITNN
WeITaILazuwININY JUANA9NA19U321Nne 1% Sustainable Development Goals (SDG) 2030 [16] wazluLaa
\Isgie BCG [18] laaziwuaifadufldnuaanluud (Exclusion Factor) nguinmidasfilddmiunyiianed

& A o ' o & Aa a A ° P Y . ' & Ada
NuNnNNzaNAngnIndan WAL JuAwnFdINazinazna T Usznav leay 1 Vlmagluwu‘nmuﬂs:mw
quﬁnmawwﬂmﬂﬁu vl&iagjluﬁuﬁﬁuw”@umqwnmﬁmLLa:ﬁﬁuﬂi:mmaa‘%’umiw”@umLﬁa\‘l VL&iagﬂuLwﬁ an
auinsthldusziiemsinmgunnaswiaden ldeglundulszinninszrongedmiwualdidwvey falndau

LLa:leia%iluﬁuﬁLﬁmqmﬂ”ﬂ (e [6-9,11]

43 3BN5UIMMPIATENIZINAUSH AHP

NITLIBMTAGUTHINTILATIEH AHP Lﬂuﬁ‘ﬁ'mﬂﬁaﬂamummimaLﬁam%ﬂ%%'umimmwul,%{maﬂq‘mﬂ@ﬂ
lEmsienzinmsaaaulanaisinust MCDM lagén989a7n Saaty T. (1980) Lﬂupjwweumm:mumsﬁw‘fufm%a
Aeek AHP [13-14,19] 1ud 1970 uazliruadouninmolunsinuaulousludagdu nmaiia AHP 195zuy
mﬂﬁﬂmmmﬁa"ﬁamjﬁéwmaﬁ@]ﬁﬂﬂ%ﬂﬁ%’@é’%@?’ummmué’m%’umuﬁamm:mmsnrﬁﬁ'muﬂvl’j”émwﬁ’] LU
aamﬁ’agmﬂ’%ﬂuLﬁmJLLazmaﬁfmﬁfﬂmum’]uém"’ryﬁ%am']maué’uw"’m’ wnafia AHP 1435 McDM fildiuatng

v
o [ o A

. = ¢ a \ . A v A v aa & 9 = \
LLNINARN U‘ﬂ\‘ii"ﬁl%aﬂ'luﬂ'ﬁmﬁ]iﬂQEJ']\‘]LLWﬁﬁﬂ']ElLW alﬁ%ﬂ&n‘ﬁﬂi‘ﬁfﬁ“ﬁ% 'Jﬁﬂ'ﬁ%'ﬂz"ﬂ‘ﬂ(ﬂﬁfyﬁqaaﬂLﬂ%ﬂ']@]U?j%ﬂ AN

@
o @ @

ﬁ'mm:ﬂs:Lﬁmwia:éh@”uﬁ'ﬂ@ﬂn'lsl,ﬂ'%fwl,ﬁﬂusluﬁ'ﬂwm:@j SAUTHIUI T AT UE AU TULEILFUNTTWININN AV
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FTAU th‘mmmﬁaLmedLLﬁ"lmﬁLﬂuvLﬂvlﬁmaaﬁtgmayj’lmz@‘i’uuuﬁgw‘naaéwﬁufmmzmmsﬁwi’auﬁ'ummsﬁﬂ'aﬂag
luszaunans maLﬁaﬂmadmmsﬁaglm:ﬁuma mmSVTLLa:maLﬁanazgﬂL‘U’%UULﬁﬂuluﬁﬂwm:@;ﬁuﬁaﬂmﬁfum
19099 ﬁmﬁfﬂmaammeﬁﬁ):gﬂﬁmu@Lﬁaﬁﬁmmmmaﬁmﬁfﬂﬁmﬁmuﬁan myaaaunlanuunastasslasld
NI TETUTHMFIATIEN AHP waasluansnsd 2 [20]

44 neNzideya
ﬁﬁmmmmmaa@ﬂﬁaaﬁmaam@;ma (Consistency Ratio: C.R.) fwimanaanaiwdIsuiisusenineei
ariA1usaaAdad (Consistency Index: C.I.) A MITIINAITINATASAUAGTRAIINREAAN D ILT I

(Random Consistency Index: R.l.) 99MANT1N 2 LAzRUMTIUATEIUIUAIN

Amax—N
C.I-= T (1)
C.L
C.R. = -~ )

e A,.. @8 d1loinu Eigenvalue gdq@mauﬁuﬂizﬁﬂﬁiam: H39z6 1w N6 Eigen vector 784
e SluidazunILLY Normalized matrix Iagm Normalized #ihlasmsmdniadsanudenluudazuns uaz n
udnfduivmawasng vua 6 x 6 dwiunsdinsanenluasiit §wsuawes CR. <0.10 (3088210) Uaas
ifssfianusenadasnuaaninin elainuwiedansmsianie (Eigenvalue) Wldidudiminle uazfiadn
aglumﬁﬂau%’ﬂﬁ f C.R. > 0.10 #38 (328810) uaasindtadeliianureandasn desdsunIaliaade
Tnal tNafuIMeN CR. < 0.10 w30 (Fouaz10) Avazinen Eigenvalue lulgule uazdadrwensulildezdasi
msnumunsidaiminazuswdisufoulunmefinlnganlda cR Asusasensuld wazdaass
AaTianusaaadadlfigu (Random Consistency Index: R.I.) Tapfien R udrfidwivrwaiasndlagns
2949 R.I. WFAISIANTIN 3

-d. = = <) '
MN1379N 2 ﬂ’J']SJ‘ﬁSJ']&PlJEldﬂ'ﬁL‘L]iEJ'iJL‘Y]EI‘]JLﬂJ%T]EJQ

FLAVANMNANTRUDI oA
e ANANY A185u1Y
ANNEIAY

1 AN N4 2 InasiaIHanIznUdadanUIzasdiv o i
o o ' § o ' = . o

3 fagninunand inminikidayniBninasiniliag luszauihuna
o . ¢ A& o o A ¢ A i o

5 AN inminikdAyniBninmsinitagluszauunn
o @ ' 4 d o @ ' ] I o {

7 dagninniiga ik Ay niBninsiniliagluszauaniiga
o . ¢ A& o o A ¢ A i o

9 dAgyningega inminibidraynidninurinilagluszaugie

2,46,8 agtnzaunldaTinoinudy  agtreszaunldaiunsandiedu

P19

#n: Saaty,1980: 2003 [13-14]

A13199 3 ANVDIATRAMUFOANFDIATNVWIAVDILNATAD

n 1 2 3 4 5 6

R.I. 0.00 0.00 0.58 0.90 1.12 1.24
#wn: Saaty, (2003) [14]
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45 nITUIMNTIAIBALATRE msﬂsmﬁ%m’mmmmuL%w";%ﬁua:n"mﬁuifaga

msUssduanumanzauisiuilasldinafiansiianzdensnwiud PSA [4] lasmsianziTiuny
gm‘?j’agaL%aﬁuﬁLLaziﬂiLmiw?mm:ﬁs:uumiaumﬂmagﬁmmﬂi‘ QGIS "8 ArcGIS wazshdnTayaan
Lmuaaumu@%mmmﬁﬁmu 5 ﬁmlumﬂﬁﬂ:Ll,uuﬁmﬁfnﬁhmmﬁwﬁ'nﬂaamjuﬂaﬁ'&ﬁﬁﬁw%waﬁammé’mﬁuﬁ‘
fudnoawaasiuwiado luTasananuaziTasvas [21] Tosdduaamuasn s iwnsassalus 1) NMINUTaH
LLNuﬁ%aﬁaaWﬁagaL%aﬁuﬁ LLa:ﬂTagaﬁnL°1T1g’ﬁ:wmiaumﬂman‘lﬁma@ﬁm%mﬁ:ﬁlﬁaﬁﬁ%um:@‘i’uﬂmuwaa
ﬂﬁ]f{i'ml,a:mmmm:aulm:ﬁumnﬁq@ munmma:ﬁaﬂﬁq@ 2) ﬁmuﬂmmaﬁmﬁfnlﬁmmﬁﬁﬁ'rgmadﬂéjuﬂafﬁ'ﬂ
AflenusunuEiuAnan wueIRue 3) fuunamnzuunvandazTasslagsuy GIS tRaduIMAIAZLIHAN

wagmszwjnmmdﬁmﬁfﬂmauwiazmjuﬂaﬁ'y AIFUNITANAZ LA

S= Zn:(Wixi)

o A Y & A a o ' o A = a A
\ia S fla azunuTnusasdnun nasiun lanfidadundudadnd 1 64 n laodl w; Aediazuuuniuusas
ANURA8ITITLN n (Weight) waz X; Aa 2ALAIAZLIUKANNANIZRNYBILARZ1Ta387 n (Criteria Score) [5]

4) ﬁi’@émvmhﬁ‘nmm‘wmaaﬁ'uﬁtﬂummam@hmLLuuuuLquﬁImLLwamwa%umﬂiuiaﬁgﬁmiaumﬂ B

A ¢ A ° , & Adao ' o o & dAa a A '
QGIS, ArcGIS %38 uwaanasudu 9 lumsmuwuaNuinldnsnwaamMInaITaIsUANRNRD L7 TaauTauys
98N 3 72AU Ao WuNNNANsAIWIIN trunansuaziasdanisnaw [21] 5) NI2UIBNNT MCDM WULSALTHLT
Fia31:% AHP 3118 ln13310 9199091793 Has LI NN TLATTHAN S NIWITIN WA §1ATUIaITUL T uN UN T2 87

lapfinmatmuaddrsniminuazddautsuanuddnysastoys [13-14,19]

5. HAaN1SAN¥NIY
5.1 Namiﬂsuﬁumﬂﬂﬁlﬂ%uﬂaomﬂ%ﬁaﬂuaﬁmm:ﬂ%qﬂ'ﬁluﬁuﬁm@lﬁ'@umﬁmwmﬂmi'uaan
nan13AnEY wuitnslenaunlasninsiniuite EEC SAndinislausslomininua 8.29 d1uls
dsznaueie ludw.a. 2556-2559 mﬂ%ﬂiziwﬁﬁaﬂuﬁmmwmmmmnﬁq@ Fuau 543 wls Aardu
Souaz 68.06 ludw.a. 2559-2561 mﬂ%ﬂiziwﬁﬁaﬂuﬁmmHmmmmﬂﬁq@ 1 5.36 awls Aardu
Souny 64.63 lulw.q. 2561-2564 w‘ui'1mﬂ:ﬁﬂiziwﬁﬁﬁuluﬁmmwmmmmﬂ‘ﬁq@ wIn 5.33 auls Aedu

Sauaz 64.30 uaadluaInen 4

'
a = a a

A13197 4 MWW ITUTE TN AnluN N aNMWIRLAAIAAL RN TW.a. 2556-2564

UszinnnslEfian . . .

(5’]%1%) 2564 PG H 2561 PG H 2559 PG H 2556
Anfipuruuacdolgnans 126 1516 123 1479 116 1455 096
AufiineaInssy 5.33 64.30 5.36 64.63 5.43 68.06 5.66
Aoy 1.03 12.40 1.03 12.45 0.73 9.11 1.04
Aufivin 0.28 3.39 0.25 3.00 0.26 3.26 0.23
Aufidainse 0.39 475 0.43 5.13 0.40 5.02 0.41

IR 8.29 10000 829  100.00  7.98  100.00 8.29
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A13191 5 MwsumslRsulasnslsusslossinauves EEC luseninedn.a.2556-2564

i o ol ol
dszianmslanan P . P . 4 .
. v, waswuilas  sogar  wWasnuwdays  sawaz  wasuuldas  Jawaz
(3 ml3)
(61-64) (59-61) (56-59)
AufiguruuacFaulgnas -0.032 0.38 -0.064 -0.81 0.300 3.62
ﬁwﬁ'mwmﬂﬁu 0.028 0.33 0.070 0.88 -0.331 -3.99
ﬁ'uﬁﬂﬂﬁ 0.005 0.06 -0.305 -3.83 -0.009 -0.11
Nufith -0.032 -0.39 0.011 0.14 0.051 0.61
Nuidoiada 0.032 0.38 -0.025 -0.31 -0.012 -0.14

a yda o ' & A ' | A =2 ' vaa
mnqul : mmJaﬂuuﬂmmﬂ“ﬁﬂ@ummmﬁnﬂmmme@mmaawum:mnmaflw'l.%‘lumiﬂﬂmmaalmma:ﬂi:mﬂmﬂ‘ﬁ‘mulu

& 4 o a % A a vda A & A A v a
NufianamnaEnaasiunaen lag + Aa MItdaouudainslanawiadn, - As mawasuudainsEnauanad [8-9]

eda

Na1597 5 uaasnwumstdsusdaslddss lomifaul uiuiawawfasniaasSwaen Tw.a.
2556-2563 WU 1ullw.a. 2556-2559 SWudilua EEC ﬁﬂ'mﬂ?1'ﬂuLLﬂaal%ﬂ‘sﬂ%ﬁﬁﬁuu’mﬁq@ @Tﬂuﬁuﬁ'qu%u
LLazﬁloﬂgna‘fN ieasnutasduwm 300,124 13 dariludosns 3.62 luilw.a. 2559-2561 fuiiua EEC finy
ﬂ'mﬂ5ﬂuLLﬂaﬂfﬂiﬂwﬁﬁﬁumﬂﬁq@ FuiuAN AN TSI AL Auassn i 70,415 15 Aadusanas 0.88
wasluiln.a. 2561-2564 SRuilun EEC ﬁmiﬂ’mﬂﬁ'ﬂuuﬂm‘["ﬁﬂiﬂwﬁﬁﬁumﬂﬁq@ fuwnidaasaion

WaswLass I 31,604 13 Aenduiauaz 0.38

52 WAANSIINMIINANZRTINABIRRTAILIzUDETERNAN9RMERT

a

52.1 wamsUszdninmsiuaziauanuimaguesfissiienmsauanudanualidianudmey
vaiudaziadvdadnunwlunmInaminisdormsitnng AHP NNELTEITEY
HAMTILATZATBYRINMINBLUILROUM NV THITIYIINNFUGIaENNINUAT W 3 iundszaad
Wuglddihwindadonanuazdadosesdns g anmsdiiansideysanuuusevniansliazuuuiadiay
AUy eIt NINada N IR WUNTUTaITUNUNT T8989 EEC 62835 AHP arunTnayUldnay
o @ B o @ (% o a o aa ] o A& a '
anuiaguazdnzuuuauiay ldasUnaantzasnafia MCDM @138 AHP [13-14] neunvindsdsziluudaz
=) o ' 1 :’ £ @ s [ aa >~ a & =S °
mMaRenuazinuadrtrsininlinudassluifane g lunscuiunsaaanladnunafionisdiuio AHP luna
= dq' v £ a . . a € o R o %
nsdnmitldanarauanusanndasnuuadingua (Consistency Ratio: C.R.) Wwnindaauanudanylassiu
a %4 o o o & a a ' @ Y o
(AHP) AidgaHaldihniindmivinausianunsIsuifisuuuugrainmsldunudinnin uaznisasasauaing
FOAANDINUVBILNANA (Estimation of the Consistency) (A13141 2) uaaddInzunuaNudmayvaddadunan
ALaRLLIPIATALAZIATIEIUANNFEANAEINWYDINTIIRIRY C.R. nnstdIaufisuanudaysasinmsily
nadadulaiduuuuseg (Pair Wise Comparison) 31434 6 ¢ wudimadwismididuanudayuazainin
vosfspnnfidmmydugifedulasniaaseuanusenndediuseungua C.R. dunmmidasiana
faandadTadngHamNTMIaNaIngauTadwmmldindandiwdisufisusznindidsianusaandad
(Consistency Ratio: C.R.) iduimldainarnswaindiudrariiainusaaadadiaga (Random Consistency
a A ° Y a a 2 & ' o
Index: R.L) (1770991 3) TI&1NNT0A WU l@1naNn1TN 1 WAZNANIN 2 NNANTANENS WudtauTah
. Vo s @ @ @ A o ' @
Eigenvalue (Aqy) A8 6.177 Tlddwamduaninniinle fa 0.028 (Fouas2.8) Geaaniwiavinnu 0.1 (C.R<
10 wWafidud) fedwenivaduiianureandesnusasifedvainiauysol
NaT1N 6 1unaINHaM I TzRNITIaAaUANImaYsaItassuazmMsiainnindatasnan

waza38304M8ITNTLIUNTAAFULIANAALTY (AHP) WUI1 HANNTANWI MANATRIAANURDAAR DIV
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LAQNS ﬂfﬂ?ﬁ'wé’ﬂﬁmmﬂ"ﬁﬁﬁuua:ﬁ'aﬂQﬂaﬁ’wﬂm ﬁ@hmﬁyﬁmﬁfﬂmméwﬁ'rgmnﬁq@ﬂizﬂauﬁqUﬁﬁ]ﬁ?’ﬂsaaﬁﬁ
ANMUEIAYAIAULIN fD HUM1—°1TaQaﬂﬂﬂ‘fﬂiﬂU‘Eﬁﬁﬁuﬁ“ﬁd%’]ﬂ&ii:qﬂ’]ﬂ’ﬁﬂiﬂﬂ‘ﬁﬁﬂw.ﬂ. 2564 (Fauaz 33.3)
HUM2-n1 313 Beruididonlasstnununanansnuasases (Fauas 6.1) HUM3-Andiaelss9nuuaziun
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ABSTRACT

The objectives of this research are 1) to develop digital media innovations based on entertainment education
principles to promote knowledge on caring for bedridden patients 2) to evaluate the effectiveness of digital media
innovations based on entertainment education principles to promote knowledge on caring for bedridden patients.
3)to study the acceptance of digital media innovations according to the principles of entertainment education to
promote knowledge regarding the care of bedridden patients developed. The sample group consisted of 40 people
who take care of the elderly or dependent people in businesses that provide care for the elderly or dependent
people that are licensed by the Ministry of Public Health in Phra Nakhon Si Ayutthaya Province. Purposive sampling
was used. Sampling tool used in the research is a questionnaire with a 5-level rating scale, including the

performance evaluation form. and innovation acceptance assessment form Statistics used in data analysis are
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mean, standard deviation. The results of the research found that digital media innovations follow entertainment
education principles to promote knowledge on caring for bedridden patients. that has been developed can help
promote knowledge well the results of the efficiency evaluation from 5 experts were overall at a good level
(f =4.36,S.D. =0.55) and the results of user acceptance of innovation towards digital media innovation. The
overall picture is at the highest level (f = 4.53, S.D. = 0.56).

Keywords: Digital Media Innovations, Edutainment, Caring for Bedridden Patients
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Abstract
This research aims to (1) examine the cost data associated with investing in the purchase of 10-wheel trucks
and trailers compared to outsourcing transport services from external contractors, (2) assess the feasibility of

investing in 10-wheel trucks and trailers to replace the use of external transport contractors or partner vehicles,
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and (3) provide fundamental information on the factors involved in cost calculations for decision-making regarding
truck purchases. The case study company, which has been operating in the logistics sector for over 10 years,
seeks diverse investment strategies to ensure operational efficiency and continuity, given its 3-year contractual
agreements that may affect efficiency and confidence in future bidding opportunities. The study designs six decision-
making scenarios, as follows 1) Investing in the purchase of seven new 10-wheel trucks 2) Investing in the purchase
of seven used trucks 3) Outsourcing transportation services for seven trucks 4) Combining the purchase of four
new trucks with outsourcing three external trucks 5) Combining the purchase of four used trucks with outsourcing
three external trucks 6) Using the company’s existing trucks while outsourcing transportation only when internal
fleet capacity is insufficient. The analysis encompasses fixed costs, variable costs, depreciation, maintenance
expenses, and long-term investment returns.

The results reveal that the most suitable approach is to invest in the purchase of four used 10-wheel trucks
in approximately 80% condition, supplemented by the company’s existing three trucks. This approach effectively
reduces operational costs and enhances resource management efficiency, enabling the company to shift from an
average monthly loss of 67,976 THB to an average monthly profit of 184,024 THB. This represents an annual
return on investment of 15.3%. Additionally, this strategy increases flexibility in resource management and provides
a competitive advantage in the long-term business landscape.

Keywords: Investment in trucks, Transportation cost, Investment decisions, Operational efficiency
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ABSTRACT

Economic growth and population density have led to a continuous increase in energy consumption, resulting
in carbon dioxide (CO,) emissions becoming a critical issue that all countries need to manage effectively and
appropriately. CO, is a major contributor to climate change, air pollution, and adverse effects on human livelihoods,
particularly in the transportation sector, which shows a significant upward trend. Thus, understanding the future
trends and patterns of CO, emissions can assist policymakers in developing measures and initiatives that are
responsive to these changes. This research aims to forecast CO, emissions from the transportation sector using
regression analysis and neural network models. The study employs data on energy consumption, the number of
registered vehicles, population size, gross domestic product (GDP), and regional economic confidence indices from
2007 to 2023. The results show that the neural network model provides more accurate and efficient CO, emission
forecasts than the regression model, as indicated by the root mean square error. Additionally, a five-year forward
forecast, assuming that energy consumption, the number of registered vehicles, and GDP increase at a rate of 1%
per month, predicts a continuous rise in CO, emissions. When comparing the forecast results of the two models at
any given time point, it is observed that the regression model consistently yields higher predicted values than the
neural network model, with an average difference of 6,787,756 tons. As the forecast horizon extends, the disparity
between the predictions from the two models becomes progressively larger. With the forecasting capabilities of the
neural network model, policymakers and regulatory agencies can formulate more effective and sustainable
environmental management policies. It can be utilized to continuously monitor CO, emission trends and evaluate
the effectiveness of CO, emission reduction strategies.

Keywords; Forecasting, Carbon Dioxide, Transportation, Regression Analysis, Artificial Neural Network
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Abstract

This research aimed to extract cellulose from bagasse pretreatment processes using physical and chemical
methods by studying the effects of temperature, time, and lignocellulose content used in the process of converting
bagasse into cellulose. The study of the processing was used distillation water, 0.1% V/V hydrochloric acid and
0.1 % WI/V sodium hydroxide as catalytic pretreatment at ambient temperature and 120°C found that processing
study at high temperature and long time increased the amount of cellulose, especially the processing with 0.1%W/V
sodium hydroxide at 120°C for 15 minutes, which could increase the highest cellulose content 83.77% and reduce
the amount of lignin and hemicellulose effectively. The results of the processing indicated the ability to remove
hemicellulose and lignin, resulting in the structure of bagasse clearly changing and being able to extract purer
cellulose. When the selected samples of unprocessed and processed bagasse were examined, the structure of the
selected processed bagasse was analyzed using scanning electron microscopy. It was found that the structure of
bagasse before the structure of unprocessed bagasse was not broken and was in multiple layers. When processed
with sodium hydroxide, it was found that the structure was clearly torn and broken. There was an increase in the
gap between the fiber layers, which showed that the removal of hemicellulose and lignin was effective, resulting in
the cellulose obtained being suitable and pure, which could be further used.

Keywords: Pretreatment, Sugarcane Bagasse, Cellulose, Hemicellulose, Lignin
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Abstract

The objectives of this research were to compare the yield and total phenolic content of extracts from Velvet
tamarind of peels and seeds by using different extraction methods. The velvet tamarind peels and seeds were
analyzed for yield and extracted using three different methods as 1) maceration extraction, 2) shaking extraction,
and 3) microwave-assisted extraction. The results showed that the peels and seeds of velvet tamarind yielded
92.07+3.65% and 95.38+1.65%, respectively. When examining the extracts from peels and seeds using the three
extraction methods, the result was found that method 3, microwave-assisted extraction, provided the highest yield
for both peels and seeds of velvet tamarind. The yield from the peels was 20.07+3.65%, and seeds was
16.56+1.65%. Additionally, method 3 also yielded the highest total phenolic content in both the peels and seeds,
with the peels containing 142.404+2.32 mg GAE/g dry weight and the seeds containing 159.72+5.32 mg GAE/g dry
weight. These findings demonstrate the efficiency of microwave-assisted extraction in extracting total phenolic
compounds from velvet tamarind of peels and seeds, which can be utilized as active ingredients in cosmetic
products and other products with high antioxidant properties.

Keywords: Total Phenolic Content, Peels Velvet Tamarind, Seeds Velvet Tamarind, Extraction Methods
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3. MIANLUKNIITIVY
= % ] = [3 a
3.1 mIassamedlfanuazinangnnd
ﬁ,wmﬁammzmﬁﬂg}ﬂwﬁ mnmﬁu‘iawmmqwuuﬂigﬂ;e]m‘vxﬁ FIUALTI SLNaYLTI JIRIAUTAT LauiAy
208191 UTI19LA 0% LUENDY - RINIAY W.6. 2567 ﬁﬂﬂauﬁmﬁauaﬁauﬁqmﬁﬁﬁ 60 DIANLTRLTOF LOWLIAN
48 T1lu49 WuAIEEn NNwBINUaaziBsaLAITaREBAUNTITWIA 100 Tuasaw tNalrdawairiig Ak uar
HENQINAIEANFYINIA AUITNANRAT L6 FLATIZRAIVTUNIAIZ W TUN LAZAMVTUNIATZIRUREY a1
419337% AOAC(1990) [9-11]

6 a A < a
3.2 msﬁnmaoﬂﬂsznanmamumaatﬂaammzmamgnﬁﬂ

3.2.1 35N 1 MIFNALLLUTRAN (Maceration Extraction)

'
o o '

Fienegalfenuaziudnanniagniag 25 n3u 1@uanuea 95 Wasidud d1uau 100 Haddas w157
gmwnndvia (lwan 72 72109 TNINTIRILANTIDNIUAZNTBIAI8NZANBNTBS Whatman No.4 shawlaly
izmﬂudwmuquqmqﬁ ﬁqmv&gﬁ 60 avenaLTus anuisuaz lamsaianeny i Yosasnanaai le Ly
aﬁaﬁwmuiummﬁmﬁqmﬁgﬁ 4 asraldus ¥nmInaaad 3 61 [12-14]

3.2.2 557 2 mianalagnsiugn (Shaking Extraction)

°ﬁ:\1€f'saﬂ"mLﬂﬁamm:mﬁ@gﬂﬁﬁamaa: 25 N3N LANLENIWEA 95 LUastTud d11Iu 100 Jadaas tuen
ANL57 200 saudaw? Wuen 48 T lusinannTe e TILIILAZNTIIRIENITAENTEs Whatman No.4 19
saulalszimelugnauguangd ‘ﬁ'qmwnﬁ 60 asenaaLTus anuinazlamsaianginum Sasasnanaad
e Lﬁumiaﬁ'@mmﬂum’mﬁmﬁqmﬁgﬁ 4 p3FLTALT R ¥MINaaed 3 9 [15,16]

3.2.3 557 3 mianadelulasian (Microwave-Assisted Extraction (MAE)

fdﬁaaﬂwaLﬂﬁamm:mﬁ@gﬂﬁﬁama: 25 N3N LANLaNKaa 95 Wasidud 1uiu 100 Jaraas lainy
Soushaiasadlulasin 7 700 Sad a0 20 wdt eanel3lidn shannsesdsranUsuazNTaITIEN A

'
A

N399 Whatman No.4 ﬁnﬁmla"l,ﬂizmU’Luéwmuquqmﬁﬁ Nauwmnd 60 adeniTaLTHE auutsuazldansananay
w§ IS uasHanaaT la Lﬁumﬁaﬁ'@%Uwuluﬂuaﬂﬁmﬁqmﬁgﬁ 4 asrnaidus FmInasas 3 [13, 17-
19]

3.3 maensilBinailuadnnavae

eHUsuainasnranualasds Folin-Ciocalteu Colorimetric sl,ugﬂma{mmLmaﬁﬂiﬂmﬂ?mmﬁﬂuﬁu
NINNIATIIUVI NIAUNRENNINITFIN WaT B URALTU Wwin ﬁaaﬂi”mugamammLmaﬁﬂ@iaﬁmﬁfﬂmmﬁ@
Lﬂﬁaml,a:l,uﬁﬂgﬂﬁﬁuﬁd 1 N3 (mg gallic acid equivalents/g dried velvet tamarind seeds/peels extract) lasng
aasIazany Gallic acid U3u1as 1 Jaddaas Taed Blank iutiinaw 1 Gadaas laaslurneusudsanasamwa 100
88ans Laninnaw 1uUSunas 70 §adaas 1dn Folin-ciocalteu phenol reagent U311613 5 Ua8aAT HEN AN I
wANdWey 1181 5 WM LANENIRZANY Na,CO, 3% 15 JaRanT Usudsunasasinauliasy 100 a5das

U

é’uﬁﬂfﬁqmwnﬂﬁﬁaa 1.5 51 lud f@ﬁﬂmi@ﬂﬂﬁuumﬁmmmaﬂﬁu 765 WILWNAT UUANAILEINIETIINTIN

2 22)

I Sudsdissanafenuaziniagnuidnlaamuitiedulasltuny Galic acid uazdl Blank udavh

NZANLVBIRIIANG [20, 22]

4. uan13nazanlsuna
41 Namaaﬂ‘%mmmsaﬁ‘mmmﬂﬁanuaxmgmgnﬂﬁ

4.1.1 wavadNanAan ld anudunawdon anuduinespuwdieadfanusziudagnni
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nnmdnsilfenuaziniaasgnid wuiwmﬁﬂgn'ﬁﬁﬁwawﬁﬂﬁvlﬁm’]ﬁ'u 95.38+1.65 1afiiud luumei
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a o A = a wa A o A . o ad a A o
HaKAAYaIFIRNANIAaNULAzINAATBIRNAE TaglEasnsananuandinu 3 35 launandan baangns
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413 ﬁmﬁfﬂ"uadmﬂLLﬁamﬂLﬂﬁammzmﬁ@gﬂﬂﬁﬁaﬁ'@@i”;ﬁﬁmmﬁ'@ﬁu@ﬂ@mﬁu
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2 a & o % A = Adaaa o A ' o | add
nmsanmUTinaenuswraimIsiauiianfanLazwagnnindatMIananuand 1INl wudn 351 1
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415 ﬂ%mm%”aﬂazwawﬁmaammﬁ'@mﬂLﬂﬁaﬂLLazL;Jﬁ(ﬂgmaﬁ'ﬁ'aﬁ'@]ﬁaU?’ﬁ'miaﬁ'ﬂﬁl,mn@mﬁ'u
msﬁnmﬂ’%mmﬁ’aUamawﬁmaammﬁ'ﬂﬁvléﬁnmﬂﬁanLLazmﬁmadQm&ﬁﬁmuﬁ'ﬁ'ﬂﬁaﬁ'@muﬁ%ﬁmn@ha
i wuasnsanainalasassdedsunmssananlasy lunsdivaslfangnnd Wu313E7 1 1Sumensania
@‘ﬁq@l Wiy 15.35¢1.25 wasifud Tuumenssq 3 IWSunasnsanagega i 20.07+3.65 iwadfidud dwiu
wiagnudnduwalduidoanu Tag3ad 1 1ﬁﬁ’§mmmiaﬁ'ﬂ@‘ﬁqﬂ WAL 10.36+1.65 1afiud wasish 3 1w
USNMUEIRNAFIFA LY 16.556+1.65 LafiFud Lﬁam‘%ﬂmﬁﬂuLwiazﬁﬁmaamsaﬁ'@maqLﬂﬁammzmﬁ@gﬂwﬁ

wuianuuandedivgiag dlunesi@nzaunuiion 0.05 aILaadIWAITWA 5 Laza131eN 1
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17430
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Amount of extract from bark and seeds
of Velvet Tamarind (%)
g
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2NN 5 ﬁ‘”aUamawﬁ@maamsaﬁ’@mnLﬂﬁamm:wﬁ@@ﬂwﬁﬁa AMILITNIRNANLANAIINY

lﬁl = = 1 a a a aa A 3 a
AN 1 ﬂ’]’iLﬂSUUL'Y]EJ‘Uﬂ’]’]NLL@]ﬂ@]’]Gﬂuﬂ'ﬁN’]m@’ﬁﬁﬂ@Yﬂdﬁﬂ(ﬂ"UE}{iLﬂﬂﬂﬂLLﬂZLNﬂ@@ﬂ‘ﬁEJ

Paired Differences t df Sig.
Mean Std. Std. Error | 95% Confidence Interval (2-tailed)
Deviation Mean of the Difference
Lower Upper
3% 1 | wWfen - waa 4.990 010 .006 4.965 5.015 |864.293 | 2 .000
7% 2 | wWfen - waa 4.260 260 150 3.61 4906 | 28379 | 2 .001
7% 3 | Wfen - waa 3.543 441 255 2.448 4639 | 13918 | 2 .005

RANBLAG - ansnFsuifisuanuuandinwaaslsinmsssnanvsiidaglinsdaynszauanuibadusasa: 95 (P < 0.05)

416 ﬂ%mmﬂuaﬁﬂﬁ\mmmaaLﬂﬁaﬂLmzmﬁ@gn%ﬁﬁaﬁ'@ﬁaﬂ?ﬁmiaﬁ'@ﬁmmmﬁu
Lfiammsaﬁ'@mnLﬂﬁamm:mﬁ@gmw‘j' e RSN BlueAntiswua (Total Phenolic Content) Tagans
Tunspdaansunsaunadndensuinwinus (mg GAE/g dry weight) PeImIanaNRanuAzINAAaNAE dag
AEmIsnafLaNansi% (Method 1, Method 2, Method 3) wuindsmsanandnudnadersunmamsinadnnonae
ﬁaﬁ'@vl,ﬁmnLﬂﬁamm:mﬁmmgﬂ%ﬁLL@m@h{lﬁuazmﬁﬁfm%m”mvmqaﬁﬁ (P<0.05) uazlunydivasilfan (Peels)
Wui1359 3 1ﬁﬂ%mmﬂua§ﬂﬁe\mm§aq@ﬁ 142.40+2.32 mg GAE/g U357 1 lﬁﬂ%mmﬂuaﬁﬂwg\mméﬁg@

\YNTTL 84.91+4.65 mg GAE/g fw3ULWER (Seeds) 3571 3 AdsadliSinuiuednnanuagage iy 159.7245.32
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mg GAE/g luumeiisa 1 Wﬁ’w‘iﬁqﬂ LYiNAL 94.64+2.65 mg GAE/g aN&NaL LfiaLﬂ‘%um.ﬁyunﬂann:mam,ﬂﬁaﬂ
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o

a = a ' % a a_ <& 'Y A = ad
M199N 2 ﬂ’liL‘L]i&l‘]JL‘YlEJ‘]Jﬂ’J’]&ILmﬂ@]’]\‘mWUadﬂiw’lmﬁuﬂaﬂ‘ﬂ\mu@]‘ﬂa\‘iﬁ’liﬁﬂmﬂaamm:ma@gﬂ%ﬁ‘ﬂa 9]

A8IDAN9N
Paired Differences t df Sig.

Mean Std. Std. Error | 95% Confidence (2-tailed)

Deviation Mean Interval of the

Difference

Lower Upper
A% 1 | wWRen - waa | 9.730 270 156 10.401| 9.059| 62.418 2 .000
A% 2 |wWlen - Wwaa | 19.180 180 104 19.627 | 18.733| 184.560 2 .000
1% 3 |wWlen - Wwaa | 17.320 320 185 18.115| 16.525| 93.747 2 .000

a a ' o a a_ < o A = Ad o o ada, o oA
%mmm]‘ : @]WSWGLTJSEJ‘UW]EI‘]Jﬂ']']SJLL(ﬂﬂ(ﬂWGﬂu"IJﬂdﬂ'ﬁ&nm‘ﬂ%ﬂﬂﬂ‘ﬂﬂ%“ﬂ‘ﬂﬂﬂﬁ'ﬁﬁﬂ(ﬂLﬂfﬂaﬂLLRZLNQ@§ﬂﬂﬂ°{lﬁﬂﬂﬂﬂﬂﬁﬁ@nﬂﬂuaEI'NSJ

wpdngNzauaNuBaiusas: 95 (P < 0.05)

wamsmaaaLLa@ﬂﬁLﬁu'jﬂﬂ%mmﬂua§mﬁ3\mmmadmiaﬁ'mﬂﬁaml,azmﬁﬂgnﬁ5 Wudn 3Ennsanaf
wand1stuiinasgnegnenindemsliUsinmiluednrinue lasnan1s3sonuinainsanadelaulasian 1w
ﬂ%mmmsﬂuaﬁnﬂ&mmgaq@m%sl,umuﬁl,ﬂmﬂﬁanLLa:Luﬁmgnvxﬁ G’fiaLﬂu"Lﬂmuﬁawqagmﬁvlﬁémi \fl8991nM3
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fawits athslsfinny nams3spiidainusanadasiu Kim et al (2021) [21] wuidssanvasdaviazaedldluns
sradnadaUsyinnwvasmsanauuii lunsdii m‘saﬁ'ﬂﬁam"’aﬁm:mmamuaaﬁmwLiwﬁugammm‘tﬁwa
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Abstract

This research aims to develop a model for energy saving management of universities in Thailand in the
future. The key informants are 3 experts in electrical energy management, environment and social development
who were selected by purposive sampling. They were divided into 2 groups according to the research phases:
1) 24 people for model development phase to provide ideas, principles and guidelines for developing an electrical
energy saving model; 2) Model evaluation phase to critique and evaluate the appropriateness of the model
developed by the researcher, 11 people, through an expert-based seminar. The research instruments were semi-
structured interviews and questionnaires. Data were collected and analyzed in 3 phases: Phase 1, data were
collected in 3 rounds: 1) semi-structured interviews, data were analyzed by content and frequency analysis; 2) and
3) questionnaires, data were analyzed by median, mode, interquartile range and consistency of experts’ opinions.
The results of the research found that experts were most consistent in their opinions that the future model for
energy saving management of universities consisted of 5 aspects: 1) general conditions, such as the use of
electronic media teaching technology and the use of energy-saving devices; 2) natural resource management;
Environment and university development, such as promoting environmentally friendly sources of electricity and
joining the network of sustainable universities 3) Implementation of national strategic plans, such as the 20-years
plan, energy conservation plan, and carbon dioxide emission reduction plan 4) Energy saving and management,
such as using renewable and alternative energy 5) Participatory behavior in saving electricity, such as encouraging
personnel at all levels to seriously participate in saving electricity.

Keywords: Developmental Model, Management, Electricity energy Saving and University in the Future
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Abstract

Nowadays, people have changed their lifestyle behaviors. Most people increasingly prefer to do activities
indoors, with using HVAC systems to achieve comfort is important. For large buildings, engineers often design the
air-conditioning system with air ductwork to increase the efficiency of air distribution throughout the air-conditioned
area. Traditional air ductworks are designed with galvanized steel sheets. But it has an energy loss due to the heat
transfer. For this reason, there has been the development of innovative air duct technology called the Pre-insulated
duct, which is an outstanding feature of heat insulation. This research analyzed the energy loss in terms of thermal
exergy loss. The result shows that the Pre-insulated duct has thermal exergy losses of 0.6 W/m?. It can reduce an
energy consumption more than the use of the Galvanized steel duct, accounting for 35.29 percent.

Keywords: air-conditioning system, air ductworks, energy, heat transfer, exergy
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WwIBddsuameaNauaniUfsuainuiau 3) ieanszunsenne (Exhaust air duct) inwsinAszunsanmedunely
& 4 |« & ' a . ° o A= a v o
AuNUTUaIMans 4) vialdne e (Fresh air duct) vimsinfidsenmeazaranmaswani@uidngszuudiuaina 9]
sruuviaandnldiiunuszuudiuenniauwialvg asnuniseanuuuveaanliziunadinszatganlaana
o ' o R R o & A o 9 A o a < )
mqﬂizaaﬂmaamuom UszanmsbauwsasNuwnlsuanme lassasrsanainyinnisaaas anudssanslunis
1% a9 waznIUIERIANRI9%
' ' P’ A o O & ' [ { A A a &
MT2NUULNBRNFIUNINIAINIROUNN LTV oAU ARNLHWARBLFINZR LEAIANATNN 1(N) TIRuNAANI
wisunuawinesieniulwsianladu (Ethylene-Propylene Diene Rubber; EPDM) [10] thainwamngiinislu
YIaaNLAZAALREINNANNAITIUVBIV DL I NLIIaNUNne 1%ﬁ%qu°’uﬁfn3ﬂmmamﬂ@i’ﬁmiﬁ@ﬁuui’mmm
Lﬁmﬁ'ui’aqﬂiznauau”ﬂmj ﬁﬁqmawﬁ'ﬁmmzﬁmz%m%’umsﬁ'lmﬂi:ﬂqﬂm“lﬁﬂuﬁadaawlmwuﬂ%’ummﬂ
Fondvioanunuawindiag (Pre-Insulated Duct; PID duct) UL8aIaunIWA 1(2) rieandszinniniaainlng
p3inulna (Polyurethane Foam; PU) wialwd lalalaautsalwa (Polyisocyanurate Foam; PIR) waziudounn
agﬁl,ﬁwwgﬂﬁ (Aluminum foil) @WIUNSLRaNLTINUYBaNNI 2 Usznn ;jaamLmu%ﬁnﬂuﬁauﬁmsmLLa:Lﬁaﬂ

UszLANTaIvioaNa NI nNNzaN LHesanYioaNitaduaztalFun193aInTINLANAIINY LRAIAINAITIN 1

Aluminum foil
PU/PIR foam

EPDM insulation

Galvanized steel duct

(M) (V)

= .
NINN 1 B[N
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A15191 1 ﬁaﬁuaﬁaLﬁﬂ‘mﬁmniiwaa‘viamJmﬁnusiumﬁaué’an:ﬁm%wLﬁﬂuﬁ'uﬁaawLLNuamuéﬁﬁagﬂ

1 [ 1 -~ o a
NaaNtnantiwiaIduaInesd

] 1 °o &
NAANLNWBRWINED Liﬁlzﬂ

ﬁmmgmmﬂaiaﬁumsa anwuy

—_

B UINEINANN oluvialad

WATNNTFEIN 2. lidasfuaminiuanuion
2. UDIusd memiannamwumﬁaw 3. veawldreliiiauan1izmaies
fad 3. 2gmildnuwiu 4. dmeinun
4. @ansmouonamsle 5. mMIneas9rinladne
5. wnaluladii Seansfanudoimy 6. 31079N
lunseanuuy 7. vieaudanugizanu
1. dndudasinawnnuanuian 1. lfanesgmanasassy
2. Hussandzneneluriean 2. Remsduvesamealddng
. 3. dwmsnann 3. limnnzdmsvlsanunisuenaians
et 4. msnesedanutuden uazananaliiia 4. WafamswnlndenenelwiAafone iy
INHINFINZT CO, CO, uaz NOx
5. 10§

muﬁa‘i’aﬁﬁﬂmmsmsdﬁhUmmﬂmumﬁ:umiaauﬁgﬂaaﬂLLUUH@%W%’UWMMaommiaaﬂﬁ’]éﬁmﬂ
wisnits ludszinelng amnavesiufilsuenna 101.68 amswas §nnszanuden (Heat load) AAndunigln
w8477% 35.62 Alaiag Us:ﬂauvlﬂ@i”'sﬂmi:mm%’ammgﬂuﬁ@‘i'\Lﬁuﬁaﬂiiwaaﬂﬁwé‘omﬁ LA3898DNMAINY ez
WEIEINIINAEA I %aniﬁaanuum:uuﬂ%’ummﬂﬁmuﬂ‘tﬁm%aaaﬁhﬂmmmﬁu (Air Handling Unit; AHU)
f99IweIMAgUANI 19.37 23ALTALTUE ANNLTIAN 5.72 LuasdaTwi 80INT avedanna 2.36 anuen
LWATABAWIN v’ﬁfuﬁﬂ{ummﬂgnmuqulﬁﬁqm%gﬁ 25 g9 TaLTus Audusauas 50 maamm%ugaq@ﬁ
mmm%’uﬂﬁ A2UL3280 0.50 LUATADIUWIN Lﬁmmmﬂuama:ﬁgﬁﬁLﬁuﬁaﬂﬁug’ﬁﬂamﬂ [11] iOaULAANLN
WRaUFINZFIANUNK 0.70 AafluaT vuawiunuanuiaunu 25.40 aAlNas L anARBIeaNUULYIDaULHK

o 3 va a a o = 1 s 1 =3 [l =) a a Y ' o [
BUINKRI Li‘ﬂglﬂ,'ﬁMﬂizﬁ‘ﬂﬁﬂ’]Wﬂ’ﬁﬂ’N’]uL‘ﬂﬂULV]’]ﬂ‘LI‘V]ﬂﬂuL%aﬂLLNuLﬂﬂﬂUﬁ{]ﬂzﬁ %ZVL@VIEIRNLLN%%%’JHW] Li"ﬂgﬂ

AMURUT 30 FABLUAT UWRAILNBATNNNTODNULLTZUUTIaaNANATAN 2

Air-conditioned area

0.508 x 0.203 m

Hot air

T =25.00 °C
Relative humidity = 50%RH
v =572 mfs

0.635 % 0.254 m

0.508 % 0.203 m
0.991 = 0.305

0.508 * 0.203 m

0.635 x 0.254m 0.508 ¥ 0.203 m

0.508 x 0.203 m

1.905 % 0.305 m

AHU
Cold air
. Q=236m%s T=19.37 °C
e v =23872 m/s

0.508 x 0.203 m

AN 2 LABATNNNTEaNUULIZLUYIDAN
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3.2 HANNIIN A MANAAIHAS
WANNIINQMANAFAIFAT (Thermodynamics principles) WgadasnuanuFunusnuzasnadanwaiel
(Internal energy) WR3INHANE (Potential energy) Wad91%aath (Kinetic energy) 41% (Work) LasAINuTa U8 9817

¥11497% (Heat of working fluid) [12] s'fidﬁmmé'uw”ufﬁ'ummgﬁaﬁ 2 YBIYANNAMFNT WREIANENMIT (1)
AU=AQ— AW (1)

Wa AU Aenmsasundasnainasanunisluzesszuy niheilated AQ fenmadauuudasngsiuainy

Sauvasszuvluaniizasd winodlatad AW ﬁamimﬁﬂml,ﬂadmqu%"na\ﬁ:m_l npAlaInd

{ 1 a Qs Qs a aaa { 1 a g v
izuuﬁﬁmimuqmm'sz LD qmvm“u AU a@mmivl‘v\a ﬁ]tLﬂ@ﬂQﬂiﬂ’]ﬁL‘%ﬂﬂT} ﬂ’ﬁLﬂ(ﬂ“quL@La\‘l“Ua\‘l
NITUINNIT ﬁmwué’uw”uﬁrﬁ'uﬂizmumimzmumsauqaLauIﬂifl (Entropy equivalence process) LLazﬂ;]"lTaﬁ 2
{ A o & a A g o M a
maaqmﬁwama@‘? LLﬁﬂx‘l@ﬂllﬁmﬂ’]‘iﬁ (2) ‘INa’]&l’]‘iﬂu’]3J’]’)Lﬂi’]:‘ﬁ(ﬂizﬁ‘ﬂﬁﬂ’]Wﬂ’]‘ﬂ%WﬂN’]uvLﬂ I@ﬂ?ﬂ?ﬂ‘iﬁ’]&l’]‘iﬂ
e a a v a J v o s v
ﬂiuﬂg\‘lﬂs:a'ﬂﬁmwmaﬁzuulﬂmmma@m‘sm@mumadmm‘iaugz’yLﬁﬂ (Heat losses) LLE‘JZ%’]WQOG’]%MWI"H
6 A o s WV v, . a A a X A &

‘]JiZIEJ??‘LWI’]&IﬂiZU’J%ﬂ’]i‘ﬂN%ﬂaﬂlelvl,ﬂ (irreversible process) WRIIMBNLNATUINNNTZUIRM IRV TR UL 1

@ o a : I3 et
LINVULARBYBITLUY LIUNIN Lantwadt (Exergy)
As  =As__+As 2)
ot Sys surr

Lfia AS
to

Assm ﬁawammjaamuimfﬂu%mmﬁau ﬂmﬂga@iama’?u

A & . ' a A & . ' a
" ﬂaLauIﬂiﬂ'ﬂ\‘l'ﬁN@ %ulﬂ@jﬂ@ﬂmﬂ’)u ASSYS ﬂawai’]umaﬂLauIﬂSﬂﬂﬂizuu %u?ﬂﬂa(ﬂﬂlsﬂa?u

3.3 N1IANYNANNTOWVITEUUTIDAN

LﬁaszuuwﬁmauLﬁuﬁmsaoﬁiwmmmﬁmﬁ’]gfﬁaam sEniansEwnsuesemanislurisaniie lUgs
n3znesIRuAYSUa e ﬁ]:Lﬁ@migaulLﬁﬂwﬁ'omul,ﬁaw'mn'mhsmmm%auu’%nmmﬁfwiaaw luztuunvains
#ANTa% (Heat conduction) LAZN1TWIAINNTEH (Heat Convection) mmﬂmmmluﬁaam:ﬁqmugﬁga’fu
Lﬁaamﬂﬁmm%augzyLﬁﬂaaﬂmm:uu femnudunusiudulszaninstoimanuieusau (Overall heat transfer
coefficient; U-value) AuFuLAUBIIFAYIBAN A fiAemsuaniasuanuion LAEAMUUANGNI TTNI NI AND A

mululaznouenyiaay LERAIININNNTN (3)
Q,, = UAAT 3)

a A v a ' o ' ay_ o> € A o a a% '
Ly Qout ﬂaﬂjquia%qﬂgfy}ﬁﬂaaﬂ%’]ﬂi:uuﬂaauluaﬂ’]:}:ﬁﬂ\‘]@q ‘ﬁu’s&lﬂiﬂ’m&ﬂ U ﬂaauﬂi:a‘ﬂﬁn’]iﬂ’]ﬂlfﬂﬂ]’]u

FAUTIN RUILIAAGIANTIILNAT-DIANTALTUR A ABNUNAINAANITUANLURIWAIINTOU RUIDATTIILNAT

v '
Ad A

AT ﬁama@hasmdnqm%gﬁmUiuﬂaammzqm%ﬁuwuﬂﬂ%ﬂmmﬂ AU DIANLTRLTR
e a n‘ ' v ] ' ] v
FUUTEANTAITENIUINANNTOWIINTBITLULYIA NI NITOLRAIAINFINITD LN TRINIRAMNTaWIN
a $ o a A A ' @ ° < X Aa o o @ & A
USRI T 98N USRS HIUAINANITIWIN 1 TUTWINTNIEunuaNTannaluainaiits tiasinia

a ' v ] a ndlnl wa v v ; [ ' 04
Lﬂ(ﬂf’ﬂiﬂ’]ElL‘Y]ﬂ’ﬂﬂJiE]%N']%(ﬂ’Jﬂﬂ’]{iﬂﬂJQEILTDTZJU@ILIJ%“H?JGVL%& mimumumwmam:muagﬂumuﬂaumaa
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§ud3rAnSn1swiaanuton (heat transfer coefficient; h) §1uidaanaian1stngmainafouninuaana1sng
QRGPS TERIR mﬁﬁmmumm%amz%uagjﬁué’mwmmwhamwwmmao%gmﬁﬂma (Thickness) W&
fulszansnsinanuiou (Thermal conductivity; k) ﬁﬁﬂ'ﬂLLmﬂ@haﬁ'ummJﬁ:mmaai’aqﬁaﬂma URAIANNRNNNT
7 (4)

h k. h

i i=1 i o

§ @ a a% o ' o ' o '
Lﬁa hi e ho ﬁaauﬂizﬁ'ﬂﬁﬂ’]iwqﬂaqwiaum3\7a']ﬂ’]ﬂﬂ']ﬁlluuazﬂ']ﬂ%aﬂﬂaa“ AU V\WJ&I’J@I@T@IQLN@\?
Qq: Qs ] Qs a Q€ o v Q/ Qs 1
aﬁﬂ’]LsﬁaLG‘EUﬁ ) ﬁaﬂ:ﬂuﬁu’]“ﬂaﬂ“ﬁu@]?ﬂﬂ’m RUILLUAT & ﬁaﬁuﬂizﬁﬂﬁﬂ’]iu’]ﬂ?’]uiaumﬂ@?a@l@'Jﬂa'N 2 H]

INAADNATOIANTTUR 72 AT IWIBTUVBIAINANINIANA

mﬂ“ﬁmuﬂaammﬂizmﬂﬁ'm:ﬁi'mﬁaﬂanua:aﬁm’m"ﬁ'uleil,mﬁ'u URAIATNAITIN 2 EINALRYIaaNuaRS

Uszinniianua mmlum‘n’h BLNANUTOUAIN

o o

A1319% 2 TFAAINA LRSI IWINT UV DIV DA

q

Qs =Y ‘g L]
duseandnsianaian (k)

vioaw IEAAINATY e .. - 1B IR
(ANAADLNATDIANTALTHR)
. e e o L WAANUHWARIURINZE 52.00
NoauImaNUHARIURINR 2
WY1 EPDM 0.038
. . . uruagdifiounand 0.029
riaauuRuawIUdITIZ 3

In ﬁ"la‘[m"[mm&nm‘[ﬂu 0.022

3.4 migzyLﬁzlLgnLbﬁﬁ)‘fﬁmamw%a%maaizuuﬁaau

mﬂﬁmsmﬁmigtyLﬁﬂmwi‘”aumaaizuuﬁaamﬁawmmiﬁmmmm%amﬂumﬂmﬂLﬂ?}lﬂuwﬁamu
sendnenmeluuaznsuenvieay mmmﬁﬂmmlugﬂmaumigtyLﬁmﬁmmai‘ﬁmammﬁau (Thermal exergy
losses) WLRAIANNFNNIT (5) G’fiaﬁmwLﬁmﬁj”mﬁ'umimuquamammﬁamaqﬁuﬁﬂ'%'ummﬂlﬁﬁqmwgﬁmuﬁ
%Taammuﬁmuﬂvﬁ migzyL%UL'Snma%ﬁ'mam’]ﬁaumaaszuuﬂaaua%fwmxmﬁwmm‘%‘mda’d’]mamﬁumﬂifu
ﬁﬂlﬁ”ﬁymﬂﬁaawé‘ammmzmﬂ@iami%'ﬂmqmmwmmﬂmﬂluﬁaau g}”aaﬂLLuumm:uuﬁaauﬁumiﬁﬂﬁaﬁaﬂa%‘ﬂ

mIaemIgaLisnimaiimianuiawialiiiansayindwasu

Ex = 1—T" P ! A(T.—T) (5)

thermal n i o
T, 1 Z I 1
n, =N\ k) n

o

&

a A A = e % ' a o A a
Ly Exther ﬂaﬂ'ﬁfﬁfy’LﬁULaﬂLmaiﬂﬂ'Nﬂ')"l?JiE]u“Uaﬂizllll ﬁ%?ﬂﬂiﬂ'ﬂ@]@l T; 1301 To ﬂaqm%ﬂwmﬂmmz

mal
AUUINTBANANNEINL KU LBIANTRLTOR
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4. HANIIANBHINKIIY

4.1 anaionguidevasszuuviaay

mﬂ"ﬁmuﬁamJmﬁﬂLLw'umﬁauﬁdﬂzﬁuazﬁamJLLw'ua,muéwL%ﬁ]gﬂauﬁ@mimymmm%“awﬁuu’%nmwﬁfa
vieaw RanTonviaauns 2 ﬂi:mﬂdﬁimmmmﬁumﬂluﬂaauﬁqm‘ﬁgﬁ 19.37 a9 TalE o LS AR
Uiuamansuenvaauiigunmnd 25 aseuoaidus Mniuvasumanuiwefausinzainaiuamiuiueuiaw
gonalWauUszansmstsinanufousinaain 1.76 Sadaa0sm sl us-aT19uas SIRSUT 8L HARI
é’nL%ﬁ)gﬂNﬁmmnfa@;ﬁﬁqmawﬂ'@Lﬂuamuﬁumw%au ﬂi‘;’ﬂallvl,ﬂéf’lU‘ﬁzuwﬁdmadLLN%%%’J%LL&:LLN%QQﬁLﬁU&J
Wons s9nalwaulszaninisinomaiuiousivaailn 0.46 SadA0aIMITAEIF-ATIINAT TINHAMITAINITH
ANFNNIT (3) LLamslﬁLﬁudwiaa:umﬁmmumﬁauﬁonzﬁﬁmig@L%ﬂmwi’auaaﬂmﬂﬁaau 7.39 106 60A1714
WaT wazvioauunuawmnd LTzl Igyauauianaenanviaay 2.61 Jaddanawas defidstasnivaas
MANLHWeRaUFIN=E Aaidn 4.78 TAAAR0AITINAT LEAIANNATWT 3 LﬁadmﬂﬁaauLLNuamuéﬁﬁﬁlgﬂﬁmw
wmma\mﬁf\aﬂaaumﬂLLa:wammﬂIw5"[91%"[%8'11{]51,5@1*1\1uﬁmﬁauﬁ’;@hmmuagﬁtﬁwwaﬂﬁ Fafiensurszaninng

hanwiaud daualdomanmsluriesuiimigyiiuanuiausangmouanion
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vanuwAnLHwadaudin=g 'riaaul,l,ﬁiuamua“m%gﬂ

AN 3 anuTaugLREYRITTULYIDAN

4.2 msgaRudniasanisanaianvasszuuriaas

w“%'limm'ﬁgzyLﬁﬁﬂmﬁaumaaizuuﬁaaulugﬂmaamigrgLﬁmﬁnmai’&ﬁaomnmimslmmw%au
namIaTzwu malnuriaaui 2 ﬂi:mwﬁm']mmﬂ@mszwmqmmnﬂﬁmﬂuﬁaauLLafzqm%QﬁmaaﬁTuﬁ
dsuaimeanin LﬁaLﬁmmmaﬂmﬁiﬂummﬁ?amamzuuﬁﬂﬁﬁ@msg@tﬁm PNEAMIFWIMAUFNNTIT (5) il
unudddszinimatioinanufeusinsavaaus 2 Yszinn meldannznaseumariusasrioanda
gamndnuoluusznmouenuandanu 5.63 aseiaaifos wuhvesumanuiuafoudingdimgyFodnioest
N4ANTU 1.70 Taddam et uazraanuduawInduTgiimgydsdnimeiinniuion 0.60 Jadde
Maue usadliiiuwimaaunsawindusazUmannsansgyfsidnime fineanuiouuazaunindsznga

WRIINWIAHNAUToUaY 35.29 LFAIATNNIND 4
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Abstract

This research aims to designed control the water supply system and find the efficiency of the solar water
pump. The research methods is designed by using a 1080-Watt, 96-Volt solar panel. The water pump is selected
as a 600-Watt deep well pump with a DC voltage of 45-150 Volts. The water pumping system is controlled by using
an inverter. The experiment is conducted at a depth of 2 meters. The results show that when there is no load (the
deep well pump has not been in water) in sunny weather conditions, the experiment is conducted twice. It takes 1
minute each time. The light intensity is 947 W/m?, the motor current is 3.2 Amps, the DC voltage is 92.8 Volts, the
power is 757 W, and the speed is 3,200 rpm. The load is tested in sunny weather conditions and the light intensity
is 764 W/m?, the motor current is 7 Amps, the DC voltage is 81.2 Volts, the power is 640 Watts, and the speed is
2,844 rpm. The water flow rate is 100 liters per minute. The solar water pump has an efficiency of 67.75 percent.

Keywords: Water supply system, Solar energy, Driving soil salinity, Growing vegetables
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