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Simulations of Airflow Dynamics in Air Pollution Control Systems
Using Micro/Nano Bubble Technology
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aculty of Engineeringrashastkgrdlaejo University, San Sai, Chiang Mai, 5029(
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Abstract
This research aimsaofkiudyehavior for the design abpioodidgystem from the

combustion process using Micraddanolgpldlicro/Nano Bubblaeusesheptome
particles with diamet&s oOlfldsxthah pd@reating a simulated tunnel for actual testi
to analyze the results for design, simutkitirgresy®b6W 2024 program. The independen
variable is the lengtldfaashtching tunnel in two cases: 40 x BDx4AMOGmM 40am.

The comparison is perfieteaditee the suitability trend at inledfébrmédodifien/s, and

15 m/s. The study results fouaxth#uest grmission capture tunnel should belapproximatel
m longnd the inlet exhaust air velocitylshmisd Hewever, the study did not consider of
variables such as the number of nozzles, pressure, nozzle orifice size, injection rate, &
The researchers will focus on figlrestwdids tests to further investigate the resear
hypothesind serve as a guidelfnelier thevelopment of air pollution captiire techniques

Keywof@snission capture, Micro/Nano bubble, Exhaust gases, Emission
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Experimental and Computational Fluid Dynamics Investigation of Impingin
for Electric Vehicle Battery Packs
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Technology MNakhonratchdsima .
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Abstract

This study investigates the effeltisphiritey on the thermal performamce of lithiumn
battery packs using air impingement cooling, a promising method for electric ve
management. A prototype battery pﬂnkccﬁm&oéslted at charging rates of 1C, 2C, anc
sl bcpOamlrpmjjcbO k> gclrOrckncp _ rspecaqf
measured surface and average celhﬂewﬁéﬂﬁmerature distribution across the pack
Thredimensional Computational Fluid Dynamics (CFD) simulations were also cond
Fluent with detailed geonietryrlameikce modeling. Results show thatél easimg inter
from 2 mm to 4 mm significantly improves heat dissipation, lowering the maximum cel
by 8 O° AOb ¢ nate hng enbanaimy therniak udifarmityreeBleesijtsndth
experiments, with deviations below 5%, validating the numerical approach. These 1
importance of geometric configuration in batteguhbk Odesiopz atdicadoling
strategies in EV thermal management systems.

Keywordsthiuion battery, Air cooling, Electric vehicle, Computational Fluid Dynamics
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Abstract

The rising demand for energy in economic and industrial sectors has reinforced ¢
fuels, despite their high calorific value. However, fossil energy sources are constrained t
import costs, and adverse tahuinpaictsn particularly greenhouse gas emissions that dr
warming. Biomass energy has emerged as a sustainable aleeprativet withvesatakanur
farmid@emonstrating potential as a pelletized fuel. Expiarimeviadiclobtiaabeynede
pelletsave a calorific value of 9.29 MJ/kg, a moisture content of 12.14%, a fixed carbon
ash content of 41.38%, and a volatile matter contkdtruit 3@ ARy, withiche limits specified
in the Thai Industrial Stand@2S6(HORER, when goat mamegoeltetsel oitona 1
boiler, the economic assessment indicated a notable reduction in fuel costs, with a pos
(NPV}alisfactory Inteenail Retiurn (IRR), and a payback period of approximately 3.29 yea
the use of guature pellets can mitsyates©Os by approximébelper.84y. These findings
underscore the dual benaiiisrafrgqalletizations as a waviergyag@thway, offering both
economic feasibility and environmental sustainability

Keywor@iomass Energy, Go@elletntue), Fixed Eeonomics
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Abstract

This research aimed to (1) compare the electrical powed getarptestdyottaion
(PV) system with the electricity consumption recorded in the Provincial Electricity Au
government institution, and (2) exahaitientlaad analyze the potential for reducing energ
in the public sector. The study focused on the installatignatal26BM G y3tgmoat an
educational institution. The findings revealed that the systermietieetpelysesiaced elec
promoted the use of clean energy. The total electricity cost decreased from 980,46
717,851.01 THB in 2024, representing a 26.8% reduction, while electricity consumptic
The system generatedfd @A 74.30 kWh per year, equivalent to a financial saving o
THB annually. The economic analysis indicated a return on investment (ROI) of 8.62
(NPV) of 618,000 THB, an internal rate of return (I&K) mdriod%f apdraxpandtely 11.6
wc _pg* Oaml d deprkfipdneaaOfeasilliy. rAgditidnally, thé) sysdem medueec
dioxide fc@missions by approximately 61.09 tons per year, equivalent to planting 65
In conclusion, the 260.40ik\&@anPV system proved economically and environmentally
serving as a sustainable model for renewabldaimergy gopégnment institutions.

KeywordSolar photovoltaic sygtainsdlar, Energy cost reduction, Economic feasibility
dioxide reduction
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ENKj K NT celJlJt NENEOST FKQ6JF NOKRET KI
Thermoelectric Power Gdnidiag@iaste Cold Energy from Liquid Nitrogen
000
ENJ I NT T RBEOOD kenkENYG 1T KEGI kANDL LT NT 7 |
Kayasit Laengéhablri€haroenporn Lertsatitthanakorn

1 N& NT N g NSH Ker 6kl NGEKE] NAT 1 Lkiir EEEEN Th k ©F J ¢
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Abstract

The cold energy of liquefied Nitrogen is geniiialgxivasted f@hese in the gaseous
phase. This paper proposes cryogenic thermoelectric generators to recover this
Consistiridour commercial thermoelectric generatdh€68@ )cimardigkesized by direct
lowefficiency (up to 5%) conversion of thermal energgrgptol ekectfieat of the heat
supplied to the cold energy reservoir on the maximum output power and conversion
The results indicatedttha00 W of heat supplied, the system pposveresubpzil W of
3.16% conversion efficiency. ldbobet, ¢bld waste energy from liquidstriragen has
potential as an alternative cooling source for TE power generation, by utilizing was
increase energy recovenndfieigystem.

Keywordchermoelectric power generator, Waste cold energy, Liquid nitrogen
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ENKS] KRJTOT AT T | KENKj R/EYBteeKHENKKNNT
elJIJt N1 kn EEMEINGIKE N TT NJGIadNd INN Nk 1] T k
Shoftferm Electricity Generation Comparison between-Bictudhtet PVsyst
Results of a 500 kW Solar Power Generation Project at
Princess of Naradhiwas University
.. ooo ..
Lni NIk NBIK®AKIT § § deKK Q]
Suwinant Chariflagur#alakorn Pfommet

>

¢
— z

YAELNE| N| KNGGNGT OENE N
) JI NI NT] NkA] T KNT NI <
NN NI NLT EKKJ celJIJt NOeHNI NL I EKK
Master of Engineering Program in Technologyand | iamudtyoor 14 ciermpdty exfit
Engineering, Princess of Naradhiwas University, Narathiwas 96
ZElectrical Engineering, Faculty of Engineering, Princess of Naradhiwas University
ICorresponding @elhd®8949867n&il addressvinant.c u

Abstract
This study analyzes and compdsratpersbortance of a 500tkdugtedrsdlar
photovoltaic system at Princess of Naradhiwas University. Actual electricity generatio
June 2025 were compared with simulatidrfneasuRY eygaswtware. The analysis showe
average accuracy of 81.42% and an average deviation of 18.58%. The discrepanci
variations in solar irradiance, unstable weather conditions, equipment degradation, a
onthe solar panels. These findings provide a practical basis for developing preve
strategies to sustain system efficiency and extend the operational lifetime of solar ph

N ENE&KEENKDK
N Ni NL KN e KN
JLn

Keywordsolar Photovoltaic, Electricity Generation, PVsyst
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ENKi AhT NTnNT FAROT nEENEGS]| kNI E

Ok Nj kj KNTTNEENKOGE| T KEnOi

Development of Charcoal Briquettes from Cocoa Husk by the Cocoa Pro
Agricultural Products Communitg@&nipharéssy Phet

Hijnl KORPNT® QNE K T K XD B 1a)@ /i mire MG EiRE | ajfl § ©
Naphat AffnBkyaporn Ldi@&awaluk YotwirdyTilvepd<ueathaiveekun
and Jarukit Piboolnaruedom

‘D N& NI N§ NsH Neod Tesokl ] 6] kid EpE NN T E KBRODAO J I N1 N
Energy technology, Faculty of Industamphaemgdejyet Rajabhat University,
Kamphaeng Phet 62000

Abstract

This research aimed to develop and evaluate the quality of charcoal briquette
cocoa pod haskagricultural residue getleeatedday processing community enterprise
Kamphaeng Phet Province@pioadestarch was used as a natural binde8lg®00e mixing r
g of carbonized cocoa husk with 500 g of water and 50, 100, 150, 200, an@ 250 g ¢
The production process involved raw material preparatiein, carboAization a 400 ¢ p
mixing, and briquEBghysical and energy properties of the briquettes were analyz:
moisture content, density, heating value, and burning duration

The results showed that all briquette samples could be formed successfully witl
uniform black color, and MDistackscontent ranged iétwieestidg the Thai Community
Product Starfi@riS 238 7TheOaverage density rangbdi foeB5@ k 2 * O _| b Or f ¢
valusnged from 5,1 1% @B6oca) The first formu@ligrstasthieved the highest heating
value and exhibited optimal burning performance with easy ignition, low smoke emis
burning time of 150,Mimesedindings confirm that cocoa pod huskeseoh dseafimstively
material for producongphtgttharcoal briquettes, serving as an alternative biomass fuel
sustainable energy use andoes@dncingtanordgvelopment

KeywoADocoa husk, Charcoal briquette, Biomass energy, Tapioca starch binder, Cirt

EKNY I TENKO] KKO] 6E6E®BEI EI NI EN&gnJgl O]

] KN6] 1T Qo gNE | KINEEMNIT L g InMNIER ME E] BT TOEINIKK K |

EKAJOIT RnNO3. .. 0HKA.J OOONODOO EJOEKAJ QT X §i E ]

ENKSTKA] Ji aT 1 nh NTHOGKRE ToH OKON K nel 17 GE)NTK: | NLE.

ThLFET énBLIT AT NT NEEN] ijNi OkNI KkAEENT Oceh B¢
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ENKIi NoeKNNTIr gel NIJetadir AT 1 QKNT | n
ENEENElI AT kJFAnhl NENLS3GNEEK
Analysis of the relationship between wind speed and compressed air fl

From akilowatt mechanical air compressor wind turbine

00O

I K6glo@®aag mommmlfou’mlméa] ACGHRT Qe ol ]
LOmNeINgNINLIEKKJ 0eKNrF EEkOeHNI NLI
OOLOI] ql Nenj Ok NT KNENKhONIT 1 Kk AEENI OéH

(Corresponding autho® Pe¥: Enail atidreSs: wirachai.r@.en.rmutt.ac.th

Abstract

This paper aims to spadgritial of a mechanical compressed air wind turbine sys
evaluate its performanaeigpgeed areas, which is a signifiCEmi@mdextdinSoutheast
Asia. The experiment was conducted by installingraetdind drldoies eadtinected to a
\ishaped gpiston air compi@ssovert wind energy directly into chhegpegsrdtraental
results were recorded andgpapbecady to illubatdationship between windrspeed and
flow rate of compressed air.

The results of hourly wind speed measurements over 24 hours show that the a:
is approximately 5.4 meters per second, with periods of maximum wind speeds exc
second. The compressed air flow rate measurermlests daionstiggenveth wind speed.
Specifically, when the wind speed is below 3 meters per second, the system can still
of approximatel@a®iters per minute. When thexdaddpBadeters per second, the flow
rate incremdramatically, reaching a maximum of 1600 liters per minute at approximat
seconthe cutff wind speed at which the system stops functioning to prevent damag
performance graph confirnisrhinae'shieutvind speed.3 meters per second and that the
system can operate efficientl @8tBimibters per second wind sphidredatinship
aligns with the fundamental theory of wind energy, which states that wind power is
cube ohdispean,even a slight increase in winib speigdifezatd increase in the compresst
air flow rate.

The experimentaldeswdtsstrate the advantages of a mechanical compressed air \
system that uses direct energy transfer from the turbine shaft to the air compressor,
into electrical energy, thereby reducing lossesratidnal mtavwitity. Although the system h
limitatioimsenergy storage, it is suitable for practical application at the community lev
aeration in aquaculture ponds or agriculigh thesobeuairexygesearbis sieows that
mechanioainpresaadvind turbines can operateveneraire sy achieve maximum efficienc
at moderate wind speeds, and have high potential foledavetmymerddmsalogy for
sustainable agriculture and community development.
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TTel NJI NenjJ TARIATI ATTn] KNLEeQd: Rr L
OGNEEKE 1 DRI TAarTaAardneéel NJOKRI k3T rnOGnr
hnol NT ENKGRh] T NhT ATREEKIEST IAH IkATREIT NNEhNEET O TATh C
6] RTF NENLIFAhS6h] T KEOj] KENKIT hkl Eceh ®7T OET n
Ok NI nT KNENKal k@l EF NENLF AR

ENEj] KENKIinheél NIJOKRI Kk IJKN] gnri 6JET kI h
Jngni EST k NTAréil NIJOKRI k JLOELnNhINEEI nNO
EEKkOGNRENT el NIBKREKkANEe BT ERT B0 RT NE R
/ 0.. . Ok NT KT nIF T NIT AOOKkN3dJINrleél NIJOKRI kJoi
enNLOELNRhT nNEO/ 4 Ok NT K@unftwintldpBetrd KX et INjI r
TNENT 1 Drl |+ FEEAT éduiN dindspB@dENEREE KN 1D [ DK |
Ok NKNT T ELNINKTTRnENT celf©BOGNE Xi nk NINKINT K il
Tkl gnit DRT gNT éFE1 KAEENT kJOGnr EKNT nl nN1 ¢
61 B BBKRNI & 60 ENRENKG I Nr JénRTI &FEFAT KNE

i KENKI AklFELNTI ©FrTTnEEeEOlrhnél EKNTT EAE]
T AEGeKNr FEFAhRE NENLOG6R] cednT ©FEj nNT ENKO
OJOKNT T eNJIneéoeleMERNDKBN K |EENKPETRA Ek & ENE
6T NJFNENLE T ntokAR]ELATIT QT Rnl KNI ENKOJ E|
I NENLOGNEEKLENINKT T nENT cech @ NI @ ®IRii kRT] INA rf
LAE] NI LOEGE ENKiI AhT N6] RT 6T 61 6k] n1 knEI
é n L B @ BEGBHOK i hd INNEIN_ KO RI NKEJETkT n
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ENKIi NoeKNNTI aqogNE1 kK AEENT e+ Egnl Ji
Energyalysis dfiversiBomadgaste forlawCrbolhergftur®

HAggHNJ@ONRENNERANDOAINGL I
Natthannicha PhonkawirtatchiVeitblaiida Pasom
LD Neé N®FaNNIBIG WE INOT KOk No 1T 47@0 6 k] A OJ T
LDepartment of Physics, Faculty of Science and Technology, Sakon Nakhon Raj
Sakon Nakn@o0
‘Corresponding @elhid878119624l. &ldress: witchuda@snru.ac.th

Abstract

This study aims to rigorously analyze the energy composition of eight distinct
waste for which no comprehenssveulegatipsevailtidevininity of Sakon Nakhon Rajabha
University. The findings will serve both as a foundational database and as a resourc
carbon renewable energy alternatives. The research methodology encompasses pr
applicatiofifeden established correlation equations, and the determinatiorM)f higher he
via Bomb Calorimetry to assess the accuracy of the correlation models. Experimente
the biomass samples possess moisture contents ranging from 5.56% to 9.89%, all o
15% standard threshold. Volatiletraattgrcctyote 66.36%680. Ash content values ranged
from 5.69% to 16.20%; notably, lawn grass, banyan leaves, and badhideate® exceed:
standartihe measured HHMvgdaeEom (3.3 MJ/kg, exteedizgndard onimiof
14.50 MJ/kg. Among all samples, rain tree leaves exhibited the highest HHV at 24.13
demonstrated the lowest at 15.50 MJ/kg. The correlation equation proposed by R. !
0.335C + 18238348 g cj bc b Or f cOkgl gkskOcppmp* OQug!
of 7.883, andvanage bias error (ABE) of 2.842. Biomass wastehaitactavistalsle ener
includirfgcuteaves, teak leaves, and alatiesnteestestes suifabiliyversion into
compressed fuel, consistent with the compressed ) SiandaddtiilUESrepitsents a
viable alternative farlmm energy applications.

Keyworgsoximate analysis, compressed biomass, correlation equation
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inT RnrTAE&LEGHI JT kT Ar I Njce] Oce] énl i HKOI
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6 AW R I A Bij NaEKM J
Wel Rnl € NKE§ R N D ik ipjij Birgd N
W Rnl T AEL eNIK@NTHITH B § A IK S| NO
enNo| : KQa@\R&AB a] KNINHLNKKNST |
A2nNNOG| FKQSGRIT QI RnlI'TAET iy
B@nNo] I KAOGRI T gél NJgnRI
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el éenl I AKOlF] kN&l B] KNINHOT ON&F Egnl JI k OT |
%Ash = mon)/(md'rn:on)] x 100 (3)
6h] T Amel Rl DA B[ NEKM I
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> W) Qi 51 TKENENTT riaB TiMsD I 1 Recen & &IN K ¢ I\ N
(6 Eeil NJgNRT OLNKKNST | EnN
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E[KN
WVMKOI ] K NéF E] KNINHLENKKNG T

12 - 14 wgAdn1au 2568



%Ashk=© | ] Kk Né I E] KNINHOGT 6N
ENKI N3 éKNNI gl &eénalatignhuralysisp h | LKENNanNﬁ
I

-~ - e z

en NI k AEHEIEIN JOKERIDIKE BER 6 & i NHHVN I K O
6hj EgeenNI fr ceh © S&CENEQY YNIG BistRd ke ¥ NNIT @) &5 s NDINETE G )
LreAadr al 1 Qo

& A RTQEINKIT ir6@ KNNT geéel NJ7T OET ©F EOk Nel I

«r—= [Tk
(O O

{
|

ekKNhoekDr 11 eHITIVI FﬁrrdéanhééN EEC@Ir]r]I\kl Nk LI GRFEMNNI @@ ENgL
ENKI NoeBmmmalcmime&r 6eKnNrl EO

Ok NI NénNj kKI Jel E ¢ Bdwhb Qetoridetdd fj IETE M rx & NEIL M
E ENK| KNINFHEénNK O niJi kO N.

~

, T(“JgDRIO|KN g n
enNeél NJjNhi kNh] EEnkA

ELI EO

A~

@nNeéel NJKel T i@mrNeH awNEe (@) J TAd Gehker & KFEIL
61 Nr 1] KNOJNT éi NjéjnTJ nelt ELA/ElQM,(N.mI\I]Emr‘]’Né
i Nhi1 k MBE)RJ WKGEKNT [ BDRBN OO 04 00k NOL J ENKI 1
AAEB s——s pnmnb (6)
ABEB8 —— pnnp (7)
0J NAAEEN Nél NJj Nt k NhLAJY OKHAO GknAr ]
ABEEN Nél NJj Nhi k Nht éT NodGkir ]
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j LIcel @61 ELnoeKNr FEFARGE AT KNT ArLJdrn
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0T AR] I OOk NI ALhAnT Ar cednbENEORKNARENRE A
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3 %@ n o ELOKIINTIK GNTA® JA)] KNIJNHST ONIJNEJSENT ¢
JIkJn| KNF made N&ae kg NERNS KPSd i OENIRK g NT & |
] KNJ N#uas M&k@r&ﬁNj NT 4.6 MBEGhcRJl mily €0 G Eéll\rpuénr]eKnnl\CQ]
02MIMQION ET T ©T 61 T N68.57Malg NI INN J K @inléh Qe Tl ek KIl
EnT | KNJ NAFIOK NG| [KKIN ENI%WIEIreE]‘Q RCEDNNER EDHR On i T
IR BT 6 H@hH Engr el NOI[Lakap ZsEeBhNNICe] h ©1 j
TNKEEKANOe KNNTI gl Eed] KNEIFIT6h] ] KNINHOOK !
anl J %MC %VM %ASH %FC HHV (MJ/kg
G hlE 5,554 54,244 3,777 7,54.14 /6,12
E knyf 7, 67. 51,50¢ 7, 130 5,.061 /7,61
&' 16| 5, 213/ 45,0/ 1 /0,364 /0,2.2 /5,65
E 16| 5,4/5| 44,367 /14,144 7,404(¢ [/ 4, 35
& hlH6,5.0[ 46,707 3,474( / 4,45/ 0.,71
l GONL 6, / 05| 44, 3.2 /4,0. . 7,/45(¢( /5,73
& éNJy 3,346 53,012 4, 4. . / 0,374 02,/ 1
& EK| 7, 3./ 5.,.3// 5,.40¢(/1,162 0., 63
Ok NOJINrlTnénNI EéG][ NIE ING | m(lmmlmmlﬁeﬁrwmlcml
FEeq) KNEFT &T 1 Z&nE 1ENT) Rd NLEJ LEINEKN' K ETATIN KN B TaH
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T NRBEENRKE®Q] KNEI T QGoirefafiok anfbjsig)é NE L' J ENKLI L v
LIENKLT Ln| %enNFEeq] KNEF |

G n G| EG | & & T GL EI CET
eO/knK ol | 61| 0| LT T&ENJ EK
C = 0:635FC + 0:06IDAASH(v 40.80 37.48 37.59 35.20 41.75 34.87| 41.98 40.05
H = 0:059FC + 0:06IMMSH(v 5.104 4.745 4.639 4.407 5.062 4.369 5.191 4.997

O = 0:340FC + 0:062AWBHPo 39.04 36.75 35.45 34.13 37.86 33.93 39.41 37.24

ENET NKNEj K ENKI N6 e KNNTI gé N5l RI ceh ©I |
KOULIBINIGDT | 6T ©6J T nr e NE ©én N1 kK EENBomb NJ KE
Calorime@r24. WBGNET n RT T n & n(,HH @) | ot MEEYNBESD) TNRK O EF
gpud n I KAT ENKeénT HHENINE G NI & iniEENED I ENK O L 1

TNBBIENARK OEENIT el NJ K o(CorrelatianEnakdisN 6 € K NNT d)h ¢
- L énNeélHNV (KIB8Kg) L OEO
' LIJENKLI LN G;T_h GVET @& | & Clgth I G VCETA ET
eOlknkl ©I1 ©lf oe| LI NéNJ EKI
/ | HHV = 0.312FC+0.1534VM [| 14.774 13.50] 14.18( 13.21{ 15.77] 13.06| 15.47| 14.92
0 | HHV =0.196FC + 14.119 [3]| 16.03] 15.49| 16.55( 16.00{ 17.38( 15.91; 16.58| 16.74
HHV =0.3536FC +@Q1@E58A] 15.325 13.90| 14.76| 13.65| 16.59( 13.48] 16.13| 15.59

1
5 HHV-£0.81408 + 0.3133(VM1 16.20( 14.48| 14.13( 13.06{ 16.00; 12.89{ 16.70| 15.32
3 HHV (MJ/kg) 02324 (Ash) | 18.519 17.74( 16.98{ 16.15( 18.59 16.14{ 18.38| 18.27

4 | HHV = 354.3FC +[B70.8VM | 16.51§ 15.08| 15.87{ 14.78{ 17.67| 14.60{ 17.31| 16.70
HHV = 350A8B.5Vig54.3ASH| 19.274 18.58| 18.63( 17.48| 20.76| 17.48( 19.28| 20.07

7
8 HHV=28{29288#%56.2/VM [9] | 17.98¢ 16.69| 14.89| 13.77{ 17.13| 13.75| 17.66{ 16.89
7 HHV=0.3543(FC)+0.1798(VN 17.20¢ 15.74| 16.47} 15.38} 18.30( 15.20; 17.99| 17.33

;| HHV (MJ/Kgp675 + 0.3137 C 16.25] 14.88| 14.80| 13.84{ 16.48) 13.71] 16.69| 15.83
*| 0.7009 H + 0.0318 O [7]

/ /| HHV=0.4378101 [10] 16.173 14.72{ 14.77] 13.72| 16.58{ 13.58( 16.68| 15.84
/ 0| HHV=0.335C+D4Z3{80)] 20.777 19.15| 19.04] 17.90{ 21.03| 17.74( 21.29{ 20.26

0JNrkTneénNél NIJKOFTT Anr ch©®& NEENKI N§ é K
Kol T &N E | BunibéCkldfindtedihl e 1Y) @i KR . Saiddin, (2011) )& +
®IHV=0.33 5C+:’D41233{ﬂ)0@ne| NJ &« &mic&ikdn Néll(m$2m9ﬁ|rltn<jm
enNeél NJj KNAE) k SEMENA JiTe @ Kire (ABE) 5 TNG6R 1 kENTh éel T NNJB 661
I ©F7 1 fr L nh EOEKENKISE B NEKINSETT j nfRFE2. QUTh ERNREEN N
el NJ|j Nh I (AAR=IE®ABN LOIKEENIKO éGrk B ) N 381 BIREANI BRNDFEH éNlTe |
gl JI k@& JI NIi NTJT NkA] T ar Jé&nNE&eNBERd OKEN (
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ENKI NGeKNNIr aneljsé| KOEKIé&l Ji NI &T I K

KNT T celJIJt Nh ol | 1 kWEKENTLINRED TN 6j ELNIN 61T Ny

Computer Analysis of Photovotdic &wMyratem Plant case Study of Tao Islan

LAl T NDNK B P RIKKDIHIE KBNS KOG 0ED 15jBia)a ireNEgN 70p Gk
GKNOLh67|OOLnJNKN

iiNel NgGNI NLIT EKKJGeKNDr I EEKZI@0ANI NL I EK

20T ] ql Nenj Ok NT KNENKhONT 1 Kk AREENT Oé AN

*Corresponding authes498U3@2&l address: wirachai.r@.en.rmutt.ac.th

Abstract

This paper aims to develop and test a prototype Hybrid Renewable Energ
comprising a 100 kW wind turbine, a 50 kW solaXMZ pdteny, earet gy IStorage systen
with at least 140 kWhtoapdaite diesel fuel consumption on Ko Tao Island, Surat Tha

The study includes site survsyddopetamtial, system architecture design, Power
simulations, and the developmémeofm@mnéaling and control platform. Results show th
system can oparateh gnid and islanded modes, WkiCthattery effectively stabilizing
voltage and frequency

Caml mkgaO | jwgqgqOglbga rcqOrfcOnp
approximately 12 million THB, an Internal Rate of Return (IRR) of 14.5%, and a Pay
years. The system can alsb eatdss®ii3 by around 800 tons annually, contributing to
clean energy targets.

Keyword®enewable energy, Microgrid, Wind turbine, Solar PV, Battery storage
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ENKI NoéKNNT (]]L 25| |EINI|K®mIkI¢ INIHN@[NH{(ICE@E
hel ] KNTT el6éeKEKNh&NES Gk k
Feasibility Study and Potential Analysis thebeppérpindy/ittayamongkol
Building into ad¢ed Energy Building with a Microgrid System

g1 § 1 X nndidlea M&®k KIOh INK KO Ee O& RE
Chatchaphon Tadtaon KhohiBimgnapon SaergsawWafipobh Jdikhang

MNENI NgNI NLI E@HENa@IDIat6N G N B MK QINE |
JTNT NT T N&GisKBEGN A6 g AT EKN]
! Department of Electrical Engineering and Smart Grid Technology, Faculty of Indu
Chiang Rai Rajabhat Universitys Chiang Rai

Abstract

This research aims to assess the financial feasibility of transforming the Yuphar
Building at Chiang Rai Rajabhat University into a Net Zero Energy Building (NZEB).
(PV) system configurations were agralyzgsieanwith battery storaggidrsysteran
allowing daytime energy sales to offset nighttime consumption. System design anc
simulated u$idgVsyst Program. Results ghiovsyiseeatfgenerates 488.65 MWh/year wi
Solar Fraction (SF) of 98.08% and a Performance RatoidRy3tend®roticdhedihos
MWh/year, with 340.19 MWh/year used onsite, SF &fL88028%d|catiddBeteBenergy
conversion effidased on-ge20 financial analysis with a 6.31% discount rate, 0.5% ar
inflation, and 0.5% module dbgraéiatian,b Ogqgwqr c k Of _qO_Ol ce _r
million TH&aht and a B@usfitRatio (BCR) of 0.75. In cgnitasystbm gields a positive
Net Present Value (8B2)rafllion Thai Baht, a BCR pat&tkaperiod of 8 years and 7
months. Therefore;gtine miwdel is more economically viable and aligns with governm
efficiency initiatives, serving as a replicable model for future NZEB developments.

Keywordset Zero building, Financial Feasibility, Rooftop Solar System
lenhjnt
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AStudy and Comparison of the Properties of Briquette Charcoal from Rice
Sugarcane Bagasse
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Abstract

The objectif/éhis research was to produce a briguette from rice straw and suga
via carbonizatiorOiB60 mifue® The study investigated the effect of biomass type on
and thermal properties of bheusttidgicated that briquettes produced from sugarcane b
exhibited superior physical and thermal properties compared to those made from ric
the water permeability rate was 1.77 times lower, and the heatingéalbeatiag 1.41 tim
value of the sugarcane bagasse briquettesAvimved . \Katbtijermeabiliggeats
denser briquette structure, which enhances airflow and promotes more complete con
higher thermal energy output. Moreover, the carbonization process used to convert s
charcoal before comipiagsiagguettemonstrated higher efficiency than that of rice stre
evidenced by &4 hig8Ber energy yield. Therefore, the briquetéudsotucealsinl ¢hesl
suitable for household energy applications.

Keywordriguettes, sugarcane bagasse, rice straw, carbonization
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Abstract

The electrical energy demand in buildings continues to rise, making energy mot
an essential factor for effective energy management. This study aims to design and
energy measurement system capable afatotiecinlg datasapgporting-treed
monitoring of energy usage. The developed system can seamlessly transfer mea
monitoring devices foi@nadgdisplay platform, enabling convenient access for users. S
comped with a standard energy measurement instrument (Fluke 1738 Power Logge
real power (P) and apparent poweo(8) 8leéda%é bpd 0.832%, respectively. The measu
results had low error rates within acceptable limits. These findings demonstrate that
is accurate and practicaldidd Eggplications, arsdibstmispatential as a tool to support
building energy management and future development toward smart building systems

Keywordsnergy measurement system, Energy management system, Power meter, E
system
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oeKNrlEénri it KNEFAT 6T JAT NI
SolaPowered Automatic Chili Roasting Machine

G NT K@y TR 1 G diNTGaE@DniigiHGaio e « i q O & n
KN n h T@ON Q&EBRINOd KIORF T I A Enk
Chatri Aidplarukit Piboolnat@=toaphat Supiatkio Manekdan Yudkwat
Prechabhorn KRulitawat BotaijuhThep KueathdWeekun
'ONENI NGNOT 61 6k] i1 KNEENT OéHNOT €61 6k
)ON& NI NgGNI NLIT EKKJOT eé61 6k] nOeHNOT €61 6k

'energy technology, Faculty of Industrial Technology, Kamphaeng Phet Rajabh:
Kamphaeng4Phet .
Engineering Technology, Faculty of Industrial Technology, Kamphaeng Phet Raj
Kamphaeng4Phet . .
CorrespondingSi@®r 94 30E8vil addBeltriainpho@gmail

Abstract

This research presents the design and developmehtiohstmaguiaolaitne
powered by solar energy to improve roasting efficiefityfg Kéaheesarm Goanmunity,
Maha Chai Subdistrict, Sai Ngam District, Kamjjineemyp@hgicPnoziiiee was designed
with dimensiodd om in wjdB cm in length, and 180 cm in height, equipped with an &
control system and powereaddiy sotEd@anel instadled s system was constructed and
tested with four different chilil@uantBleandskilograms to determine the optimal roastil
amount based on roasting quality and, [E®cessiegtamesults indicated that the optin
roasting quantitySakdrams per batch, rBquinotg¥0 secondd®roasted chilies
exhibited a light $idolack color, indicating an appropriate roasting level suitable for furtlr
in chitiased prodUdis developedssmared automatic chili roasting machine can be pra
applied within the Thung Mahasarn community amél am@mgiipedb gnliece
production efficiency of roasted chili, chili powder, and chili pastEpricoavaiéooial purp
effectively reduces labor, production time, and energy consumption, thereby pror
community income

KeywoAROIli Roasting Machine, Solar Energy, Automation, Roasting Efficiency
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0eKNr ESERT LNrE] GNEOkk!I ] T Rnel
A Solar Energy FloatirgoWéaste Controlled via Smartphone

A N o = = N~ e s

L N K N1 A8 N GIrOfeR adl i g3 NEERETTaN@ SR kK k @6 I kK N1 K
Phiraphak KaraghRkdes Homddasadang Bodfmsawut biidded Itthiphon L&oprom

 N& N(V)T’é6T,6KT N1 KAEENI Oé ANOJ 1 6260”[)6)(] nil n
T NeNI NLI EKKJO6T €61 6k] nO6FEI NLT EKKJ |
JI NI NTJ Nknj Keegapn GEn O1 E61 § KOE
Energy Technology Faculty of Industrial Technology Kamphaeng Phet Rajabh
®Bamphaeng Phet 62000
Major Engineering Technolog@htindofnalr§ystem Engineering Faculty of Industr
Technology Kamphaeng Phet Raj@taimap hixever Sihyet 62000
(Corresponding&i@n6i 4461 8®aibhiraphak2546copmail

Abstract

This article presents the design and constpoetienedfflaativigrwaste collector
amlrpmjjcbOtg_O_Oqgk_prnf ml crolOFtait @Co ct g
motors, is controlled by a NodeM@ bboabdahgifrid solar power system with a 12
volt, Zdmpetour battery. The testing was divided into three parts: 1), /8gwleakical perfo
operated mechanical perdmanantde solar power system performance. The results sh
the deeicanperate according to the specified mechanism and efficiently collect sew:
maximum harvest volume of 0.28 cubimnogtes.olke solar cell system can supply pc
to the devioe35 minutes. The prototype is accurate, stable, and responsive to comme
for public use and supporté/dsteZpodicy.

Keyworéoating waste, Solar energy, Smartphone
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oeKNrETI héoeNi 8T NhokREGSHh] EgoOJl
Development of a Small Rice Threshing Machine by a Brushless DC Mot
Energy
I Knij HAaj K ihEsN gDk KBE MR T 1 A Enk
Triphop Yodysmarak Som(Rakin Mane®@hdtThep Kueathdweekun

'®] KOEKIT NgNST 61 6kj At kKANEENT OeANST e61
'energy technplogyam, Faculty of Industrial Technology, Kamphaeng Phet Rajabh:
~ Kamphaeng4Phet . .
Corresponding @etlhd»81 3138662 anurakboss2546@gmail.com

Abstract

This research aimed to design anddewelma aiseltiresher system. it utilizes a -
volt, 5@@att brushless DC motor as the drive for the threshing unit. The system is po
volt, 120nour batteries connected in s@degditsfand is chargeeahiayt &0 panel
through aaBfp charge control system. The system is designed to operate both on bat
and with a combination of batteries and solar power. The system was fobed to be hig
D@notadriven rice thresher operating continuously for over 12 hours per test cycle ar
in an averagaiti? bours using direct solar power. This systerrsauf@inhe forasaall
households, reducing energy costs by over 5@86rowmuizagubiwcegrit also represents a
key strategy for promoting clean energy use irall$edi@mnd's agricultur

Keywor@alar Energy, Rice ThresHig MaichirRenewable Energy

il enhjnl
OOBRDORN®E] T ARIAT ATT ] KNLEeQd: Dy I FFEOT T
Eg 6J I 61 IBUDESENANLMTOWR PIGN KD qO3. . Ol AT T O
OTToTFHKAnregiMnol 60&0&h 0OI DOOKIDEOD] KAOT n
8T NhO33. Ol ATT O] nNT KNT T él171d mINESNKKGIN K GEl
I nENIT ceh ©F ] nNEJ | KN L NDTTnNEjNNE Tcafoleg] INDerTKNDIT B [Er
KFETENKThLEFT OOk NL NJ NK T0§ONKaTrEr] [KaNE B &NIEIK i
O INNLI LI KATOGEI T KEKKN] I nk] I KRFéKnl 6KI
L n EOOKINMr REIGAENKINFEES L KNIJENKEJO1 Kk nEENT L' N
enl@enGONT OLEIF NI NT] Q*O06eKNDrFETT heoeNIl *
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DC motor speed controller with feedback IC TL494 for constant speed

Ek | HGOD K K13 B mdB@@ Hhofi§ NGB ESFORDBEDL K R D6 T K |
Kidsana Nui@®uripat Suw@hamapiti Muablgshaiang Bodmstvut buddee
and littipon Laoprom

T NENGT €61 6kj A1 KAEENT OeHNGT 626006 k] Al n
{NéNINLIEKKjéTeoTéK]hOérEINLIEKKjl
JINI NTJ NknAnj Keegapn GEn O1 E61 § KOE

Energy Technology Faculty of Industrial Technology Kamphaeng Phet Rajabh:
Kamphaeng Phet 62000
Major Engineering Technolog@htinboiEnelr§ystem Engineering Faculty of Industr
Technology Kamphaeng Phet Rajabhat Unive&2§(amphaeng Phet
ICorresponding @aih66341788GEEAngbogamer100@gmail.com

Abstract

The research DC motor speed control system with feedback IC TL494 for con:
aims to study the operation of the DC motor speed control circuit using IC TL494 for
DC motor speed. The experimental resulS shotwrtbpedtecan be controlled by varying
reference signal, resliithgvise and counterclockwise rotation. The D& ynwedr can mo
according to the referendtostgival, the operation of thevoehatoging thetéoad
abievboth clockwise and counterclockwise rotation. $agstactivolyndraaol the motor
speed to return to the refereRoansitireaéxperimental rEgLliisotbespeed controlled by
the IC TL494 is satisfactory

Keyword3C motor, feedback, IC TL494

TTénhjnt
ENTT NéeAnj gnheéel T énJel NJ OFRRI2KALTNIIHKOATT FEQ
el NIOKRI ©Bh INOTHILNEN WE®IKE ERERBAET EeaKel T é
TLAn T KAT ENKeél 7T énJeéei NIJOKRI KIFET IS8T I KQoeldl
KFET eFEJFOST F KQeeldJt NEKNOLT KET nr JAnENKel 7
el 7éenJeéeil NIJOKRIKFITIFHATHKWA®RIL NEINENON K &4 |
6ekNDr T TArT NIJLAGGNHI ©NEF NEeh©6] RT ] nN
EFEJIOT I KRIGGIKWNNEKNOE OKET A REENJO6&8RJI Ok N
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EFEJIFOT I KAIE L NINKTEKAT 0&EONLONLAGGNHI
EFEJFOT I Kamesnai NEKNOIL T &ifh ©K N 5ok ICR Bkeh ©& |
enlhlediGBIOAGRINI} NHENCHOD T QE O
Tl 1ln

 NEEKNNI TNEENKEIOENT JF 06T F KAeeldJlJt NEKN
T nNEJNEJN] OT AREGIijNelknTLNIEKKJOENKDSGE
I NERONT | K ANEENT OOSEORITRITE@TE®| IKNEEH alRIESITE
FT nNE] NI T NT OGnr EENKEIOENT JI 6T F KQeeldt N
el TénJENKI nENI éFrEénJJl ol I K@®I&INN BKKNRG LE
ENKélTeénJOl AnRET ARSI Nrtél NJEnN]JTnl ENKE
6FEJFOST I KAoelJJt NEKNOLT KEOG6h] eednénd| RIT
| E€ KO 1 Nl IeEIEEINKEN TE] NOIBEEGME NT OGnr ES6] RT EN
T ARETARLNDIKAT KNT T el T énJ OTTL 468 n\ KEFSI) BRIT il
KI'JT nr JnldPE E qBuisé \HidtkKNodulan@bRavin Ll NEJeN RED LT K@ N
EN6kOLNKQT OFAET ARE] AEJAT E&KS ) KAJ T 8T Aj 1
I nee| O] KN nET Q&G OERT &INT K QAEIOK Gk ®DBE § |
Ok NENKeéel T éenJOTLAYPREI EKNE DER Ricl PEODOHEDB
ENT 60ekNr T 1T NE®JIII NE | PEEGnT AT OJIOST I KQee
I KNTEAT hAnOOT nI NEENKeéAT 6ekNr T JF &NKFKQee
T NENIT OT T el NJOKRI KFT OT T eETfifr 06gnl OKNT T
6én] KRgEh@eénhkRl] ROGT 6 EJAngnhENKel T énJENKI |

Gnr EENET Ar ExknNI JNEONET 61 ENKeéel T énJJ
TL494nyr JnéenHLIT AT NhONI ENKeéel T éenJinrdr nj E
 NGNDRIF cch ®EnNNj OENKI I EOT T I E&EKITfArlneheoeawd
|t T EReAT2hCRI rf Tod nGENK e 1 T énJeéel NIOKRI KI T OV
KFETJ3FOT I KAQeelddt NEKNOLT KEOT T eéET nr Gl ENKI

| NTAENKI N&nj

E ENKhndT NT ENKI Nenj eKARETI TROeh©JiE]
EKNOLT KEOTE 72 ®U rElkkari ThIBN K éd 1G&MOI é1 NJ 6 KR |
OKELNnE| Néeol JOklI nroEnrjl éoelELnl KnNnT ENKhQ 1
Ok NEART NI n)] EKAQ Eé KT MBERNK IEle KOKINIT Ba Kkt
' NEIl EéeKeInJnéoelj Nhi Kk NhEh Of OEmMET mENKT h
OERT | KENKI hkl EOKkNLKN)]j KT nENT &FEI EeKOKI

ITARET RRENEKNT T ENKeél T énJENKI nENT &L EI
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OT7TénklEOkNé&nkl ELT NI ENKHQKNT T I NO K

EKNOLTKELNnI KAT O knET Rn] K|

Modeling and Simulation of PEM Electrolysis System Powered by DC Pt
Using Different Water Sources

, L1] L OETNNGIIJAH OWEkr EEK NE
iNel NgNI NLT EKKJ celdJlJt NOe#NI NLI EKKJ L
*Corresponding authe549843388&il address: boonyang.p@en.rmutt.ac.th

Abstract

This paper investigates the performance of a Proton Exchange Membrane (PEI
under fixed operational parameters (15V, 26A) using four different water sources: taf
deionized (DI) water, reverse osmosis {Rewatateandl comprehensive model wi
developed to simulate hydrogen production rates, systameé#iersnoye aled)fadgtion.
The results demonstrated that water conductivity significantly impacted electrolysis p
higher purity water sources improved energy efficiency and reduced electrode degr:
provides valuable insights for optimizing PEM electrolysis systems in both indu
applications.

Keyworé¥EM Electrolysis, Hydrogen Production, Solar Power, Water Quality, Energy
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FirsDrder Equivalent Circuit Model olica Btitieny and Hardware Verification

I A h/@iAlgN B NG @ 16 & 0@ 1 TDLAgeKO\ Bl Q| QRNBTGTNC KO TE
That Thanhhlkittapon Hadanonthep maKsukonpad Mavslicharakorn Plinthurat
and Boonruang Marungsri

I NENI NgNI NLIT EKKI D8R NDIAKAIQOD MK A
TNeNIi NgNI NLIT EKKJT OKBENENKOQKRKORDJ N
T NEeNI NgNI NLI E KK JeotIBIgrOJI Nd NT J Nk
'Department of Electrical Engineering, RMUTT®OChanthaburi 280000
Departmedntdgrated Engineering, RMUTTO, Chahthab@iQ@ZD00 O O
2School of Electrical Engineering, Suranaree University of Technology, Nakhon R
Corresponding auttubrarakorn_pi@rmutto.ac.th

Abstract

This paper presents the simulation and hardware vatdzttteryotisitighaifirst
order equivalent circuit model developed in MATLAB/Simulink environment. The mod
circuit voltage, internal resistance, aneppesgadimihbattery's sitattyand transient
behavigk hardware testing setup, includinipa besielithiomeasuring devices, and electri
im_bg*Ou_qOgknjckclrcbOr moOasely ajigsh realc Or f
measurements of voltage, load current, and state of charge (SOC), with minor devie
factors and operating conditions, suctaad samperatevices. These findings confirm the
developed model can reliably represent the key hemdaterie lahains suitable for
applications in energy storage systems and power management strategies.

Keywordghiwon battery, mathematical modeling, equivalenboileudiraitel, first
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i KEKNTT &FEENKE eéi NJKOIl T 1 NET KEO
Effects of direct and indirect heating on biochar production from coffee
000

I NEKN® ONi d b (oROKEK O @lpaij i WO SNGHET & Ao 108 CF oBk| 11
€& KO En’miglKNmMn\m/mkWOL NLnéNTT
Nigran HoméoBraphatsorn RattanafPladmakorn-KlaufhSupakit Chaimganglen
Kajonkiat K§nfaiawat WondsStiaapon Rigad«Kittikorn Sasuijit

ONT T NkA] 1 kAEENTTHhOTTOJININTJ Nk
20T 7 ql Nenj Ok NotEANIN éNN Ok Lnh) nNFEnd 3LON T'1E |
'School of Renewable Energy, Maejo University, Sansai, Chiang Mai 502

%Creative Industrial Material Research and [ekleprhan(G@®dtet .
ICorresponding @elid®84 7363204l address: nigranghd@gmail.com

Abstract

The problesth biochar production arises when ussiagdtedodensatezilals (such as
rice husks and coffeedhasksgimtional biochar production kiln, wiicalikyaaecbhdow
high energy consuempitiong production times. However, to solpeatheconglierhenf
quality charcoal through the biochar prodiiusoreggacessaims to devebpd modify
presentdaedieating technique for a 200 gasrchiatorgl production kiln, compared wi
indirect heatmdjrect heatiragiased using a conventional circulating gas charcoal kiln, !
heating was dauighrodgbet beatransfer channelsgafiive channels. The heat input
into the system uses heat from longarombotedastk the pyrolysis gas remaining fron
charcoal production process. The material to produce biochar was used coffee |
production and processing plants in Chiang Mai province. The exjssefisent was con
comparat¥iects of direct and indirect heairoglatiengasoal kiln. Théosindyhat a
direct heatingrsyachieved higher energy efficiency in charcoal and wood vinegar pro
indirect heating s@stenall, the temperature inside the charcoal gasBucGahdiln was
charcoal yield was agdiéwaximum thermal efficiency of the chanvadlQu8&duction
The biochar production time was appamaoraléigroduced biochar was black in color,
suitable for use as a soil iagrrovkure.

Keywordsomass, biochar, charcoal kiln, pyrolysis pod@ss, coffee husk

TTénhijnl
] PGI NENKj k NTT nNT gnalijNioJnrt E&einlin
E§O6T Nj KNTTaNT Al ijNiThArl el T nE 6cch 67 n NI
61 Nr I OE© e | PGNINEKER f Il NENNKD FENA R &g Jomii i fj TN
6T éT NeEENKEI eél NIKOIF T T NET KES T 1200 EENK G NEK ¢

12 - 14 wgAdn1au 2568 142



Kol
Kol

I NEF©FJeénl ENKEIOST Nj k NTT nNIT OT
I KNILEMNKGS kBRI ESEOLKIOT § & @il k NOT &
i
B I

O
— = —C —

NEEKNlITENKiKNTTnNIOInLhnTﬁr

e

nOENKIT hkt Eceh ©hndTTNKENKNQTLT T
1 kT ETNOKBL_QhLEok Nk & [ iNfNTE N K (E§ OIKINK K TET
EEInNENKEleeIEﬁKSIKINEhBI Bt
Kink OB7EKNN] KNteABONIi N1 64pR&8& | NJ K

-

NENK1mNth@hgmNuNmt@EBdﬁkKijﬂﬂ

~

EéenfijNIi A NT &1 DrF ENKGSGE| T Kaeh ©
8

Oc¢ —' - -

M= [Tl = -
ZJ A=

N
-T @'
10® ©

-

> X X @ S
(=
OI

-
-

VT T D 2T 22
—C == M1 O G

r—“x <-D( — C—
Z
r—o(

A
-

K

K
n
RN BIBIOOT nNT gnil ijfNi O6T Nj Kk NTT nNT OEKNT |

D
3
—

O«
2
=X
¢
—
S
-Z
C
—
—
Z
AN St —!
o —
O: oS

O =

L.z XN X ©

¢

): A
X<
T ¢
M=
By
o
—- —

.

.Z .
— —
oy R
a‘. = o
- a T
i
®- .=

Q
=

—Jgo.
D*ZO‘O_Z
g me

A

‘g-XR—.o =,
Pz
[ S—t

N .'( —C =
—(

Oc=S 5 X Z¢ =

—C =, @ O« _@)

o = R — -z
- MeE .z B
M @ A O

—I_Z - — 2 —¢
O O @ M«
N — O =
x -2
O £ x
M <Gz &
DX

maeZ2

— —
o
o J |

N 2SS Z(Z¢Z O
™)

D‘l —_— = O =t = —
.\ -5

—_ ] (_l)
S .= =
=
g
Z
A
[MI¢
-]
(D¢
5
ot
9]
Sh
—_—
¢
(@]
[T¢
¢
-
(D¢
=z
Ml¢

TmmaZz 03 5[>T O

— —( s —(—

= Bx 2 ax X O

(arE
— 8

A2 Q

o
_\mj

Z S On
l_x ==C [Tl
f oc.Z2 ¢
@§ 8 — CD
Zz — >z

— " DX AT
o — )

3 T XD

ZZE 5 me

— =X SCZ2eZ 2
M s 8
< ZC& - __Z o m(

— — m(o( 8

Z oz S
[Tlc 5¢ m 8 OO
= o« me B

“Z —._)_Z‘—> - —= X OS5
_x"— 2\85 -

ot [ O-X O« O IF —

5

=t ==t
O 8

e
] I'I'I<_ ¢
=t .
(@} O (@] -

>

9= T o= —
— O Q) [Tk Mk —C
- = G)( (o)) m(~3' O

— @ Z LROY
G)- —( o — — _x -

=5 O« ot =35 —=z

3
ot
(MO @ M~ X Z @

gc_v

— 3<'X —_0 = ¢ 8 Z(~®

Mo 3R ¢
: Oy —meQ
TR 5 (D O;‘E)

8
0 - m&

o -
x-S

3 -2 Q

(S — G)

—
§
1
)
<

(B ARS ROz

— —
— =<

® =
2
z _
2§
&
-5
ZL.)
3
.8.1

—_—
—_
= =
—_—

@ T DX QPRS0 meQ T
0
M S

D o x — O O =
= K
&
Z
3
(&)

IJ:
—
Z
(&)
Z

A &
—

= =

_1
—_—
B,
g(
=¢
m
-
>
-
- OV;
~— X

e O' O« —(

) =
2
()
E(

C m(

=X A
o
X

>
Oy ™ [T

—_ Oy FH
Z\

=
[y E( [Tk

mzZ-Z = A
-Z\_

QJ —ZCD D« R
e((Q 3(0!

-t 0 X
X/-U-@I_-I_-

(—}]
.@.XX
o O
M
@

8\
= @

>

(SR OVS T T TR M MM S o TUX T @ ¢
—_ —
Z N

S~ 0O [ s Nl L NI (©) B Nies | mt-a(z((_.)cD D " Z Z R RZ 2D
Z N TN SotZ2Ze O 2 X &(;U(D - = G -5 X Z(SB-X Oc.Zz

PO R M= SPOCMOc— T OOy —' O = 8 = Q)M Oy M —

—_—() — =l e— — gy 8 - M
S5¢ ez —(X OS¢ —Coe— Tz

<O M 2 M~ =S¢ —
2225 X 250 Z @,

8 —l —1 O« O.Ln;U(X
MOy @g — —17> —4X

— —(‘_x) —_ "Z m( - @

_(©>':<"ZJ ¢ @
3\9 ZE OQ —(-Z

[} Z\m< O§ @ =
Oc¢ Oc¢ N L [

m Z\ —| Z( «Z - D¢ _‘-5
= O} =" - a "x
ot X - —C ot

m — m«Z jun Nacaben U o g
T OO O
m ~— "rrT( — (@] ~ m(

O g

D—(

N

12 - 14 wgAdn1au 2568 143



I NT A ENKI
OT Nj K NTTnNT OT 7T OEOL cel
ENT I NEA]TARInNNEST ©T L
é | NJ K éntifedt NEER)- NS (DIEQ BIGH N | k N
ENEENKOG] NO § N B &N [ KONEIDBI germnRE: j
Kol T e&NEGS)] ki ] gal JI k& Nedn
Ok ©i ce| h NN WHIKIGITni T 6T Nj «
el kK nNTjTNEKOST NhONIT knN
EnT agnl Ji kol nr | EGEANREIJGEINijK
] GNENKN] Neoel 6 Keek GNL Ognheé
ENKT NATARE] knt EcclJlI KR OEOL K&
InklkntjTRnLBJél nl ecIsleolNg \bB
EKNT I TENKj KNTTANT JINGj Ncel J©6G
Flue gas out
Pyrolys/isgas ‘
-
Water
Wood vinegar
el /| L@
Return gas Fuel input
Indirect heat
i NIOITANJ Ok NT T n NT gl ij Nt OT 7V OEOL cel k3
EKNT I T ENKol 6 Keek GNLOKNI Kk AEENKENKT nEN
Kk NEENKT nENT &1 EST Nj Kk NTTnNIT O7T 7 OEOL &
OT T §ONEI ENKj KNTTnNT O6h] EKNTYT I T ENKoI 6Kc
P EGNO&T I KNIFJn] KNINHI I EGWI &TKNir 17T B3 v POE
Kol T oeoeNLOnT ni 6 EOCéi NIJKelrT T nReNo&ONCee I
JI kOFnHI|jOINGE 6T Nj kofd J B NA I komr K ®$ el K KJ
TAl TArt] OnE& 61T NREGgRT Ji ke NOKNr JT o7 Lk Nj
I Ar ISEHEGHIOPKNEFT 81 Egnhl JI k Exk2p@oltéa NEFRD BK
LkN]jTAl 8 Eops®3me Ok Q6 ENQOKk NT Aink s HED G& K
Gni GoelTJingni EENKLk NJ20@mobay [ ©®ig@NE®R f £ [E K
OGKkKO6kKk L eTTNEKNET NT OF NKIHy©OENDG o0&k WNj K NI
ENKEJOGINRIO1 K NEeIOBKkne] 6) NEI 6l NIKOI I
i N] EI I ©F Ecel 6 Koeek GNL Oéil NJgNRT Ok MIENK K d IN

12 - 14 wgAdn1au 2568



Kol T & KO OiTél Ecl I KR OEOLOGJIJNr jnNIoe
el 70T nl cch©& NT OEknodkin] E6] RT el 6 Keek GNL OE «
ENKOT K] JOEKT ENOWOkNOGNREFG1I Kk NEgnal Ji
OEkT ENOUT Ar T nINj kNT O] RTTnNIT gl ijNI O6
Fndijt OJnOT EOEREIT Ahdgn] EEN JnOij NJ & OEN
TaNT giRlij Nt OiSNE €l o & K |E e NIKeiE K 18] & Sabah i K
eFELOT]T i Nenj Ok Nt nhT NI ALAnl nT LNIEKKJIL
el NJTT NOIkg/FrU[nKeI\nEI\G%G&MM@LG]Ob/CBECﬁ EpPONRIS1 kN
6] RT 6L ceJeknce] I Ar cch ©& NEBMKIIA MOJTHesa ENNIyI H
kgD el NJ elﬁl(bMﬂ[dg]EN\HQllKol\GKmr]er(ﬁ n2D. g 1K @ TR OKDé
0L el ©06 1 IBEBOKY] NEI ©eéil NI KelT o6knrj O
6eKD;rEjnrinhoKNENKiNéeKNNrQéerjOK
OeKNrlEINITnr E(yOCEI ENKT hkl E] KNEFT hoi
TnNT OENKI AnhT RnI'T AES L | G:S]{G}mgl‘m”nE\IIBngIIunNEd
enNeé i INBKINGIHRG enkonr F ET Ah b nHET ij OLUNOEBEANT | n N
4208900 | E E NIRA ¥BHIO 1 & h i ©IBEGDE INBIypa K MEY KE § B0 ND
TnOlrT nEOT I 1 nﬁEéT Nj kNN & enkNN NGO EONKE | NLBEBEKKNIN T']- ¢
KACBEOQ h T ©N] hn o1 NCharboklyiige ¢ KIN NI QOK(EnérdyINTE i 19
densityb)q')Kl k N T(Energy Eild®ik ING rKdsr eld(TheévnjaNefficiepayE e | N J
n R

=M 1
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ED= Gy (2)
EY = CY 3 ED (3)
Ec=m, *C\, (4)
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hmE%3100 (6)
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Charcoal Wood vinegar
Product of charcoal production

ij NiLTAfhredn2l T k| K | EKNT |
T NKINNK N@eKNNIanEJuNulméuthENT IEENP
Output Direct Indirect
Mass of biomass (kg) 22.70 22.70
Charcoal yield (kg) 5.31 0.71
Charcoal yield (%) 23.37 3.11
Energy density 1.73 1.49
Energy yield (%) 40.38 4.63
Energy input (MJ) 362 362
Energy output (MJ) 146 17
Thermal efficiency (%) 40.38 4.63
LKn] | KENKI N&nj
Elij N1t KI JeFEENKj k NTT nNT gnilijNI ENEOCEKT
TnNT OT 7V OEOL cel ko R] T OGnrEj kENEENKRhARO]
i K NT 7 n MO%Eroedhroed NEEN K@®oeé i NI Kel T 6h] T KET
] KNLNTTRijNITNEeli NIKOFT 6h] KI JLOEET nNEN
INEBI TN E hoNT én#HijNI F ET QNI 8Jnr I JFE&N
eIMOEKT ENOWGE Lni TTAro] RT§GAT JT kI KEBT kNI
I NETKEJALIJKKTTNLOEGSGI NrJénRIT ERé&NnG| RIT®O
KOl TOE Ltni T étEENEPNREEREN®IEeNNT cch PRERB
el kI Td1 NrJé&nRIT O
ENTTNEKKJ)] KNENL
el eLOERHEI Nen] Ok NeAET Nhnknih) NEOL NF EK |
6 e KEENKENEEKKI I nhT NEKNT T TENKj kNT Ok NLn
7 EKNSMESI [ KEENKE X N BOE K K&EG pbadia N ke PR G E N & (E
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EFFECT OF EVAPORATOR TEMPERATURE AND ITS DEGREE OF SUPERHEA
HOT WATER PRODUCTION VIA A TRAMIURIMEAL CO

| KKT FR@HNLO& ®Oh f ERENT KT NOS Enj KT
Attakorn Asantkharanis DeefteaghT anongkiat kiatsiriroat

jNel NgNI NLT EKKJoeKNr I EEkOéHNI NLI E
'Department of Mechanical Engineering, Faculty of Engineering, Chiang Mai Univer
ICorresponding @elhdl®50863thail address: tanongkiat_k@yahoo.com

Abstract

This study investigates the effects of evaporatugerhpataigrerathgtbot
outlet temperature of a transcritical carbon dioxide heat pump, focusing on operating
°A, ORumOgwqgrckOamldgesp_rgml qOucpcOcv_
heat exchange between theeretinterayas cooler and that leaving the evaporator. Fc
qr | b _pbOawajc*OpcqgsjrgOqf muowbil®keéping Op c
the gas cooler pressure gtll40paz, qc b Or f ¢ Of mr @ Howeverpti@r c k
irreversihilftthe gas cooler heat exchange rose from Othé tw8ffidiereichigpegformance
(COP) from 6.09 to 4 8&lénviita internal heat exchange, at a constant evaporator tem
/] 30°A0_ I bO_Oe _gOnpcggspcOmdO/ 1théhot p* Oc
u rcpOrckncp rspcOdpmkO630°A0r mo7. O° A
slightly, while the COP decreased marginally.
Keywardranscritical carbon dioxide heat pump, High temperature hot water produs
temperature, Degree superheat
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Body Mass Index Measurement System via Smartphone Applicatic
B g1 kFa ogi 17 CRENKIQHEENEKEHEE RET 6 L NKSTRAmKDT @ R G GHirdE 1 1

Nattapon wai{O@aanachon Kardpdkdadang Bodas@iboolnaruédom
ArndWongmédideel ArGnakwat

L NENGT 661 6k A1 K EEUNT OéH_N()T?@@QUDﬁ,KJ Ak on
I Né NI I\JLI EKKJOl edl 6k nOSI EI NLT EKKJ |
J T INI]N hIKBIZQGpnGEnO|E0|gKOE1

I Né NI NI,_I,EKKj 0T é61 6k] RNOBI EI NLI EKKJ
JINI NTJ Nknj Keegapn GEn O1 E61 § KOE
Energy Technology Faculty of Industrial Technology Kamphaeng Phet Rajabh:
®amphaeng Phet 62000
Major Engineering Technologﬁwtirﬁoﬂml@ystem Engineering Faculty of Industr
Technology Kamphaeng Phet Raj@taimap hixevey Sityet 62000
Major Engineering TechnoIogdeanmmmiEngmeermg Faculty of Industrial Tech
Kamphaeng Phet_RaJabh@aMWmng Phet 62000
(Corresponding&i@h@p 1829 BTailoza2018hot@gmail

Abstract
This article presents a body mass index (BMI) meassuaetpbansesp@hicatiaon.

The system, which measures 30 x 50 x 200 cm, cangibXs vl @ddiddesMEddiver,

and an-8R04 Ultrasonic Module. This module displays weight, beedhtRusdriBitl value:
and thglynk application. The results show that the system has an average height me
0.85 centimeters, with an accuracy rate of 99.97 percent, and a weight measurement
with an accuracy rate of 99.87 percent. This system is suitable for practical applicati
developed systemendfit public health by promoting gdual beaikityin

Keywosi€rly mass {{Blel), measurement system, smartphone
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Potential for Electricity Generation from Exhaust Waste Heat via an Orge
Cycle: A Case Study UsAgandu@oil Heat Exchanger
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ABSTRACT

In this study, the potential for electricity generation from exhaust gases at var
and flow rates was investigated using an Organic Rankine cycle (ORC) with R245fe
ruraround coil heat exchanger was enfgidyert foomatize exhaust gas to the working flu
rf cOMPA, ORf cOkgl gkskOcvf sqgrOe_qOrcknc
aml bcl g _rgml OmdOu _rcpOt nmpOg!| Oweenc Oc v f
the evaporator temperature amdt¢ngemoperature. The investigation considered exhze
rckncp _rspcqOp _| egl eOdpmkO/ 3. O° AOr mO1:
to the exhaust gas varying betwEea r2sulth Sndicatad thatexhaust gas temperature
increased, both thateottemperature praxididbB®RC evaporator temiperaased,
leadirtg higher overall efficiency and greater power output from the ayater However.
heat capacity rate or the heat capdeitygasedative evaporator temperature could rise
the cycle's operationdlienéfore, at higher exhaust gas temperatures, the heat capac
needed to be maintained at a higher value to prevent excessive evaporator temperatt
R245fa as the working fluid, the evaporator temperateréwas not®ecomanend b O/ -
approaching the critical temperature could adversely affect cycle operation.

Keywor@rganic Rankine cycle; exhaust gas; electactyrgtneildtieat exchanger
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The Influence of Porous Material Thickness on the Thermal Performat
SteafRowered Water Pump
000
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Abstract

This research aimeestigate the influence of porous material thickness on the
efficiency and specific energy consumptiopanne diveatteump using waste heat fro
the combustion of 60 kg of wood dRggaredrigaita University of Technology Isan. The
suction head was set at 3 m and the static discharge head at 1 m. Experiments were
cases with and without the installation of fibrous porous materials withia porosity ¢
stainlessedt304 mesh, which was formed into rectangular shapes with dimensions of
895.10 mm height, and thicknesses of 25.4 mm, 38.1 mm, and 50.8 mm, respectivi
installed inside the steam generation tank. Thandsbatchstedirits 0.8 mm thick, porou
material had the lowest SEC value of 754.86 kJ/L, while the case without porous ma
the highest SEC value of 1,064.05 kJ/L. Therefore, installing porous materials with t
38.1 mm, and 50.8 mm helped reduce energy consumption by 20.57%, 20.82%, and
Installing 38.1 mm and 50.8 mm thick, porous materials showed similar thermal effici
the case without porous material ireta##tmantgdf 48.87%. Therefore, installing 38.
and 50.8 mm thick, porous materials significantly helped increase thermal efficiency |
specific energy consumption indewerestemaer pumps by 20.82% and 28:06%, respe
compared to cases without porous material installation.

Keyword®orous material, CharcoaPirer@eksviater Pump
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Utilizing Internet of Things Technology for Enhanced Solar Energy
Management : Case Study Rubber Farming in 4HelB&etlaraeSelBan
Kruat District, Buriram Province
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Abstract

This research aims to apply Internet of Things (IoT) technology to connect envi
data for splawvered water management by rubber farmerstieh &Btile erat Baliram
Province. The rubber plantation area rezasimesidii aerel 42 meters in length. Th
experimental system was installed with a solar cell system designed tevetbre electric
battery, which was then used teq@g\B@&EatAC sprinkler water pump. In adaition, an inv
was installed to convert DC to AC power for network equipment that distributes Intel
data transmission and collection through a data logger operating continuously for 2.
enabled online monitoring and igatimol dévices. The experimental results showed tf
battery was fully charged within 7 hours. The sprinkler pump operated automatical
rfpcgfmjbgOgcr O _rO5. #0pcj _rgtcOfeldkgbg
increased by approximately 20 kilograms per week. The aoimnated suczdasidlystem
unddhe conditions required for efficient water management in the rubber plantation.

Keywordaternet of Things, Solar energy, Water management
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Performance Testing of an Automatic Flow Control System Using a Motori
a Micro Hydropower Generator
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Department of Technology and Innovation Management, Faculty of Engineering, Pr

University, Narathiwat 96000

Department of Electrical Engineering, Faculty of Engineering, Princess of Naradhiw:
96000

Department of Industrial Engineering, Faculty of Engineering, Princess of Naradhiwe
96000

“Department of Computer Engineering, Faculty of Engineering, Princess of Narac
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(Corresponding @ethd»B42698én&il addressakorn.ep@gmail.com

Abstract

This research presents the development of an automatic electric valve contro
smaficale hydropowewglagtan ESP32 microcontroller in conjwefteiftow i esblall
(YPDN50). The system controls a motorized ball valve in real time to maintain the
Experimental results within the2@ddeecss per minute showed that the system accu
maintained the flow rate close to the set target, with standard deviations between 0.
minte and relative errorspmiosydkcept at the lowest targetopidie where the
error exceedeer&enin additihre highest stabiliypsemged at target flow rates above 15(
Liters perinte These findings demonstrate the potentiabsf asiogatiowow control
system to improve efficiency and sustainabdéleihysngpswall generation

Keywordlsicro Hydropower, Flow Control System, Motorized Valve
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enno 5Gki oD rARsGR P ENKLI ENKLE
10 9.94 0.67 5.34 4.05 453 468
20 19.93 0.32 1.11 1.18 88 84
30 30.18 0.44 1.26 0.94 65 77
40 40.02 0.45 0.72 0.86 135 114
50 49.89 0.56 0.85 0.76 161 156
60 59.96 0.52 0.61 0.62 115 129
70 69.97 0.56 0.55 0.58 126 129
80 80.05 0.52 0.46 0.46 109 125
90 90.06 0.43 0.35 0.33 107 82
100 100.11 0.45 0.34 0.32 113 116
110 110.00 0.87 0.61 0.50 377 382
120 120.08 0.81 0.47 0.49 202 208
130 130.00 0.74 0.43 0.37 209 191
140 140.14 0.56 0.30 0.28 59 67
150 150.10 0.59 0.27 0.29 36 31
160 160.22 0.70 0.35 0.29 62 66
170 169.91 0.86 0.42 0.29 90 84
180 180.01 0.61 0.24 0.24 20 35
190 190.25 1.20 0.37 0.53 65 65
200 200.29 0.68 0.26 0.26 145 58
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