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Abstract

The objectives of this research were to determine the optimum microemulsion
ratio by mixing B7 diesel fuel, biofuel, and surfactants and examine the properties of
mixed fuel obtained from a Microemulsion process compared with B7 diesel and
biofuel produced from sugar cane bagasse, of which the quality was improved by the
Microemulsion process containing surfactant of 5% v/v — 20% v/v and B7 diesel fuel
of 50% v/v - 90%. This research also studied the properties of mixed fuel, namely
chemical composition, heating value, density value, kinematic viscosity, and flash
point. The results of the experiment showed that there were 2 appropriate proportions
in mixing B7 diesel, biofuel and surfactants. The first proportion consisted of B7 diesel
55%v/v: Biofuel 25%v/v: Surfactant 20%v/v, and the second proportion consisted of
B7 diesel 50%v/v: Biofuel 30%v/v: Surfactant 20%v/v. According to the study of mixed
fuel properties including heating value, density value, kinematic viscosity, and flash
point, it was found that the viscosity of the two proportions was lower than that of
biofuel, and the heating value was higher than that of biofuel, because both
proportions contained B7 diesel which led these two proportions to have higher
heating value and lower viscosity than biofuel. When comparing the two proportions
of mixed fuel with B7 diesel, it was found to have higher viscosity than B7 diesel in
both proportions as they contained highly viscous biofuel, but the heating value,
density, and flash point of these two proportions were similar to B7 diesel.

Keywords: Microemulsion, Surfactants, Biofuel
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Abstract

This research focused on the design and development of a seasoned sour
tamarind cube forming machine for tamarind producers in Phetchabun Province. The
machine consisted of a molding handle, a spring molding handle, and a base. The size
of the machine size was 200 x 305 x 386 mm. The results showed that relevant experts
were satisfied with the design and development of the machine. The production speed
of the machine could be increased by 1.8 times or 83.3% compared with the original
machine. The average size change of the tamarind cube after molding was 102.8%,
the length was reduced by 95.1%, and the height increased by 102.8%. The average
forming force was of about 3.6 N. The development of the machine also improved
the convenience of the packaging process. The formed tamarind cube was square and
not loosen; therefore, the packaging was convenient and beautiful.
Keywords: Design and development, Tamarind cube forming machine, Production

performance
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N13NEAs, 2566) fngulamiaguvuiugnudisdliaiiyarnmiaasygialinudmin
wazUseimevainnalengy Ianiagurungualmes suarielus dnnenuetl 3imin
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Y a
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3.1.4 AllUNN5a31AT WU UABUNEUTEIUTITARULUY YNANAIAUGE LUes
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wsosdenldlunsidedunuvaevaulaedviinuaenndosvedediaiy (10C) wiu 1
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23.80 kN
= Y 359
VANREANE TS o O
— WLIIUANIBN A 1387171 RA
| 110 mm | 100 mm ZF =0
y
R, Ry 2150k D F = R, +Ry+21.5kN-23.8kN (1)
55.8855 kN 23.80 kN
1 20 13 4 !5 6! 1 B 1Duganyu (el 0)
|'|' T T T 1 _I |
| ! ' : 0= —(R,x0.110) + (21.5x 0.100) — (23.8x 0.338)
53.5855 kN 21.5 kN
0=—(R,x0.110) +(2.15) — (8.0444)
V 23.80 kN 0=—(R,x0.110) — (5.8944)

| ©) “ R, =-53.5855kN |
@ 230 kN .
wnuAlu (1)

E Fo=— 53.5855+ R+ 21.5 kN —23.8 kN

-55.8855 kN
+6.377 kN
M R,=55.8855kN |
wsaReulun Y F =0
® y
X —55.8855-V =0 V,=—155.8855 kN
© 0
6.1474 kN
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~55.8855- V,=0 V,=—55.8855 kN
—55.8855+ 53.5855- V., =0 V.=-2.30kN

—55.8855+ 53.5855—-V,=0 V,=-230kN

—55.8855+ 53.5855+ 21.5- V. =0 V,=+23.80iN
—55.8855+53.5855+ 21.5-V, =0V =+23.80kN
willuddnlua B 1dugemyu

> mM=0

—(55.8855) (0) +M =0 M =0iN.m

= (55.8855) (0.11) + M,=0 M ,=—6.1474kN.m

—(55.8855) (0.11) + M =0 M, =-06.1474kN.m

— (55.8855) (0.21) + (53.5855) (0.1) + M,=0 M,=+6.377 iN.m
— (55.8855) (0.21) + (53.5855) (0.1) + M, =0 M =6.377 kN.m

—(55.8855) (0.448) + (53.5855) (0.338) +(21.5)(0.238) + M =0
LsaRoulinannfigauiiin BC V =55.8855 kN #

Luddaluauinuinigaiiyn B Mm=| M, |= +6.377kN.m #
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Aede 25 26.7 25 25.7 25.4 25.7

4.2.2 wamsmussililumstusuieu Téannisinfeirdosinussfausing (force
gauge data logger) BasdnuazAouNzIIndINIsTuzuion 21nA1197 3 Han1NAFDY
wud wseildlunistuguiou 10de 3.6 T dudnuuedouusuuieutasndnisiugy
fow Usngi ﬁaummmdaumaﬁugﬂLﬁ@ﬁ’lmiﬁaLLé’aﬂizmmzmsﬁ’aaaﬂLLazé’ﬂwmzﬁau
ugymaglidugunsailinaussgdndesasrildondiun uisamdinistuguudiee

AN FUTMBENINNIIANUTIINADILALAINUALEIEUNT

a i ‘:’{ 1 v 14 1 % é’ v
f1979N 3 aqﬂmmmmﬁﬁumﬂugﬂﬂau LLa8@ﬂHM3ﬂ@UN$%WNﬂ@ULLﬁS%@Qﬂ?isﬂugﬂﬂ@u

o v ' £ = £ v a o 1Y P o X
anwauzdounzvunioudugy | wsanldlunmsuguieu ({ady) | dnwusfouuzviamadiugy

3.6

4.2.3 Han13MIUSLIUAISHER WU YINSNAFBULIANIUNISYINIY 1 U7 LASedle

wuulndanunsadusuneunzvdiade 11 Aew/uri vaeiaieddlaluuiiivaiunsadugunou

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY
U 6 atui 1 w.a. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 24

' 1%
va o v =<

uzade 6 Aaw/andl JuesesiiiveoenuuukaziaunTuiianssauznsvinausiniifn
8

D 1.8 wih Andu 83.3% wannd

» ‘ —ATOITDUUULAL (TDY) e LT DT ULV (ﬁau)‘
"’;E\ 12
g /’\ /\\ /TN /I
ag 101 \/ \__/ \/ / \/ \
5 9
S s
=2
& ! A\ /TN . /
2 . | A\ ANV AR NVA V.
g RVAVAERV/
€ 4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
AUIUNITNAFIU (AFT)

AT 8 NMINAFBUMIUSUIUNIINER

4.3 nan1suszdiuanuianelagldnuesosdusuneunsviUselsesa lunmsud

ALY 3.98 Ardindenuuninsgiu 0.46 anuitanelegluszauunn Weliasgiiduse

a

% | v Ao a a v e o | a Vo a

AU WU ATUVIHARAUFIVIEA AD mummmwaiﬁwﬂﬂmummas 4.36 ANAIULUYILUU
1M1 0.51 Anwianelaegluseduuniign 589890 A ATUANTIOULATTYINNUALRAY
4.28 AdlEwuLIInTEIY 0.39 AnuianelasgluseAuinnian wagmuniaademign
AB ATUNTERNLUULATIRIUIALAAY 3.30 Adrulesuua1nsgu 0.48anuianelasgly

'Y A a ¢ & ¥ Y oA a P Y v v

sauliunae Weliesenidusedenvittenaafivgeian loun vwinineniaaesioy
UVUNDULALVEINTTTUTU ANwENaUNrYNNRULAENAINTTUIUN DY WagUSUUNTNER
drudeniinnaiiosemun oA AnuazaIntunIsiAeuNsIudl - 98 INLATEITUTY
Aounzvy auvasadielunisldnuaIeiuguisunzeiu LazauazaInlunisviaiy

avonAIRugUNRuNYIN dutenianafenian laun anumzauludunseanuiay

WALIYAFIULATEITUTUNB UL

5. @yunauazn1sanusena
n1seRNkUUkarimuIAI o usUAounzv I eIUTesa dmsungulkEnuzyu
FanTamysysal AaATesdiauin 200 x 305 x 386 1y, Usenaume Yanuugy Ynauseiu

ANALIY karyAgIuATRY HeIgliieatasiuniseantuuka simudnuisnealauin

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY
U 6 atui 1 w.a. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 25

AUANTIAULNNTYINNIY VUIANDUNLVIUNAINTTUSUANRRY 25.7, 25.4 Uag 25.7 Uil L339
IglunsPusuieundy 3.6 Tifu dnwuzioulzvINnaulasnaIN1sIUIUNBUUTING 1M
d? ¥ a ¥ =1 d' U d' v o 1 LY} 1 ¥ 1 1 o ¥
n1svusURRuvIianIsiisUlmdsutannldveliaarafidamaliiaiussyldnaesila
a a a a o &£ ° < \a P a &
ALAINBALEILIY USUNUNISHANLAT BINNAUITUFILITOINWSINI WAL 1.8 N ATy
83.3% lagiAsasnnauduiausauiludynin1ssnuguiowdonsu1uainiay 2 Ass
A ~ I | v = = % = ~ a = % )
wideawies 1 A%e drudldnuniasdusuneunsuulseivsesalinnuaaiuaenad odiu
ALY YANEITRIIUNTEDNLUULAETAIUN Uszpudatauanuzluniswauise Ao AL
winzadlusunsesnuarimuIgagIuAIeslugUiounzeu e swaingiuesesdivuindn

M9UALAANINTZAN LaZAISANYINITIATILIN A ULATYEAERS

6. NARNIIUUIZNA

[y

YUBUAMNURANUUIIATEFWINGIMIanT FTuuazuinnssy (37U) suUssanarIY

[

nesuduasuIneImans Idouazuinnssu (@nai.) meldununugnsmansnisidonas
winnssu uvMIngdesvigunesysal Ussddeuuseana 2563 LavveveunseAadaInig
YuYUNENANed fuarields dunenuedl Jwdnnmasysal Nvideyalseneun1siTonas

< Aa o a o & g v =
WUANIUNIYIUINUIYAFILLATIN YA

7. 1@NE1591994
NSUABATUNITINYAT NTLNTINNWATHWALANNTOL. (2566). STUUFITEUNANITNAANIIAIU

NITNBAT. FUAUWIAIN https://production.doae.go.th/site/login.

Tuiusing noeen, Tl yaInen, a3 qnSian, nsswn Neneds, saun auay, wasalgdl

Yy o

wnana. (2562). nsimwiuinnssunmsnanuariwegdadaufsdnsagy vnneyldiu
mawasvile duneaulan Jamdiaunusiil. Msasideuasimu dlavaasnsally
WITUTNIIYUUSA, 14(3), 12-23.

Usgiudned aufian, suns views i, engil yaysssw, nqu Sude, wazdilndna fiygan.
(2565). M13AnwIauTIAULLAT 09T Uy Uassald. :sarsiviniamalulad
AAFMNTIUUALIAINTTU U IMRBTVAYNYASIATIY, 4(2), 223-241.

qvidsed udedu. (2562). mIsenuUULazaiIaATsnaLEuT1lYe nsdlfnwinguordndu
Mg, TaEsIvINTAuzmalulaganavnssy annInedesivigaiuis, 12(2),

49-61.

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY
U 6 atui 1 w.a. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 26

(% L3

1BN33 SIIUUA wazgnsnay yyds. (2559, Awnaw). AnwikazAnAunisvingunsalyingnyu
ANBUIUTTYATEEAINBLIES. NMTUTEYRININTTEAUDR uvinendemaluladsny
uspasaulnduns adedt 11309 uAnssue1AIs (Building Innovation 2016: B-
iNN02016). Tsausulumnsinunsus, uasugy.

Kumar, A.A., Jhansi, R., Vardhan, U.H., Gousia, S.M., Kumar, AK.,, & Ramana, C. (2019).
Development and Evaluation of Low Pressure Multi Briquetting Machine for Rural
Areas. Current Journal of Applied Science and Technology, 34(1), 1-15. Doi:
10.9734/CJAST/2019/V341130113

Daramna, I., & Almasri, M. (2019). Sugar Cubes Making Machine. (Report). Palestine

Polytechnic University, Palestine.

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY
U 6 atui 1 w.a. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 27

STUUANLAYILAZINLITHITUIIUDA LUNRA8TZUU 10T

AUTOMATIC CONVEYING AND SORTING SYSTEM USING 10T

QiR e, l@nasse atens, 4¥1a weea
Phumiphat Kakham, Seksan Suchaipron’, Chatchawarn Mongkon

AuznAlulaBgnamnIsy 1nIned g uaIuns e.iles .aluns Usenelvy 24000
Faculty of Industrial Technology, Rajabhat Rajanagarindra University, Muang, Chachoengsao, Thailand, 24000

*Corresponding author e-mail: seksan.suc@rru.ac.th
Fudszuu 21 nuavus 2567
Fufudlounany 4 fueu 2567

uUneage SuitneuSuume 4 ey 2567
weluladnsudnsaludAfiunuimddydegnaivnssy 4.0 lusunisiiandnnmn
ArwBavgy Anuuiug uazandunulnganznsruIuMITaILg Wy MsdaiSesdudi §
wnlifufgihurunanyiauumunidnay Jagtudaiinsldszuudumesidnvesassnds
syUgRaVNIINTINAUTEUUSAILTR etheifiudaeuaninsolun1snsiadey muay wag
swsdeyasruumandn Yausvasdvosunanuifensysannisssuudideuarintes
FususnluiAfiuszsneudienalntioutunu amemudides uruna ssuudumedidnves
assnAsseiugnamnssy wazfinead dadunsuaunanldaunvunauazgunsalaiunu
seivgpanmnssufunalntiouturuildlulasroulnsanesernelifuauesnatlein nans
yagousruUUszaumahaussiaenalndeutunuuaraenusidesiuuaunadaiFes
FUNUNTINTFUBNULUNLANTILAL 6 T MaFeafudiuiu 3 uen Hun1sduIussUUsL
AndunauazaiuUszaunuglivuszuuuunandaninn nuirssuuasaiauldn
sonuuulifeseunatveanszuiunsiadewintu 116 3l wazanaande 98 3unit Tagen
ATmAAALAABULRAETIINNTIgnINMITwUegi 0.1 Safiuas Tieluuuaunuuey Ny
x) wagluwaunuis (W y) Wevsuamuswouaunaindosay 25 udududosay 50

ANEARY: SEUURLUR, iwuﬁumaﬁ‘l,ﬁmjaqasiwﬁﬁzé’uqmammsm, LUUNG,

N1TANNUUNILAY

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY
U 6 atui 1 w.a. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 28

Abstract

Automated manufacturing technology assumes a pivotal role within the
framework of Industry 4.0, enhancing productivity, adaptability, precision, and cost-
efficiency. Particularly notable is its application in streamlining repetitive tasks such as
product sorting, where robotic arms increasingly substitute human labor.
Simultaneously, the integration of industrial Internet of Things (lloT) systems with
automation enhances monitoring, control, and data aggregation capacities within
production environments. This article aims to integrate an automated workpiece
conveying and sorting system with a workpiece feeding mechanism, employing
conveyor belts, robotic arms, lloT systems, and Programmable Logic Controllers (PLCs).
It integrates the utilization of the robot arm and industrial-grade control apparatus with
a workpiece feeding mechanism driven by an embedded Arduino microcontroller. The
evaluation of the synchronization system between the workpiece feeding mechanism,
conveyor belt, and robot arm for organizing six cylindrical workpieces onto a pallet,
positioned in three rows, was conducted by activating the system via a push-button
switch and a cloud-based SCADA system. It was determined that the system functioned
as intended, achieving an average process cycle time reduction from 116 seconds to
98 seconds, and the average maximum position error in the x and y axes when placing
the object was 0.1 mm, with the robot arm speed increased from 25 percent to 50
percent.

Keywords: Automation, lloT, Robot arm, Palletizing
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Mswan Tnglanzanuaunsalunisnssseulazdsnuiussuudumesidnuosassnds
(Shukla & Karki, 2016; Kim et al., 2014; Almurib et al., 2012; Low et al., 2019)
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Yang et al., 2022; Chiba et al., 2016) FulUTansunszuUBUWEsLTnUDIATTNAINIYTAN
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M19197 2 FidadurisUaevegUnTITUTLUL UL INA

AL ANw [X,Y,Z]
pHome [248.00, 0, 215.00]
pPick(up) [214.82, -328.52, 215.00]
pPick(down) [214.82, -328.52, 184.00]
p1(up) [25.00, 389.00, 215.00]
p1(pick) [25.00, 389.00, 131.00]
p2(up) [-25.00, 389.00, 215.00]
p2(pick) [-25.00, 389.00, 131.00]
p3(up) [-75.00, 389.00, 215.00]
p3(pick) [-75.00, 389.00, 131.00]
pd(up) [25.00, 439.00, 215.00]
p(pick) [25.00, 439.00, 131.00]
p5(up) [-25.00, 439.00, 215.00]
p5(pick) [-25.00, 439.00, 131.00]
p6(up) [-75.00, 439.00, 215.00]
p6(pick) [-75.00, 439.00, 131.00]

3.6 dulszanuauglduuszuu Cloud SCADA
ddsvanunuglsruudndsauardniodunudluifvy Cloud SCADA uus
sonu 4 pedudnuadu fie Yualndaunulnundnlud® (Auto mode) Yuadndeiuau
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Automatic Conveying and Sorting System .
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Stop - :
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Robot Operation
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M13197 3 gUnIaliieaTuaysdawesivdiulseauauglduu Cloud SCADA

gunsalilead duuszatuugldul Cloud SCADA

X0 Stop: 1gAN15¥11971U (Auto)

X1 Start: 13101591974 (Auto)

X5 Feeder: i’]au%umu (Manual)

X6 Conveyor: &n1svhauanemugndes (Manual)
X7 MAN/AUTO: @ndidanluig Manual wse Auto
D10 Product Count: Lﬁu%’au”aﬁwmu%mm

SM400 System Status: LaAIFNIULYBDITEUU

M3 Robot Operation: @M@ 1ULUYDILVUNS
HAX1-HAX6 Job Progress: wanEaULTUUTATASE

NSUENSANIULVDINUTIALTEY (Job progress) Ul Cloud SCADA 1453amasnieluy

]

gunsaflelefiinaing HAX1 fis HAX6 Tagfinsifin nga waz Tag 31w 6 Tag lneiTou

'
o

YnFds Lua script dionsaasoudiuauduniluiiamesdoya D10 Tufiveadiifen 184 6
wazimuslvisaamesnielugunsallelefiinaig HAX1 fa HAX6 Sanuzyduifuaie Faas
WasuAvestuuu Cloud SCADA andtndududifsrdmivuansanuzvosnudisnies
ISUTREUN
3.7 FBMsvedeusEUU

nsnaaeuszuuuvau 2 fu Ae nMsvhauvesszuuauieulaniedifuny
LAY NINAFOUMAURANA TR UIITa TR S eeTuIY (pPick) VLA NIUE B 9T Uy
%umummaaugﬂmqﬂizuammmé’whu@juéﬂmq 40 adiuns g9 25 Tadwns wuadu 2

= = N

3 fio Al uazBusoud Jeiland RGB (240, 179, 0) waz (193, 191, 178) auasu nedeu
MeBuNUTIIY 6 Fu Tnefisusui s ud e aunalunuILAY X S92 3 UA7 Uay
WUILAL Y 91U 2 U7 AUAYBI195EMI 9T UL 10 fAALAS LarVAdEUMTOULIAN
YINTTUIUNITIALSBY (Cycle time) LaTAIAINARALAABUIINNNTINT UL AIBANILE
nMsvhureuunadosas 25 wazdenay 50 MndEsIAARIUNISARRILATANTNUYB YL

naviugua
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4. Nan15398UazNIsaAUIIINE

STUUAIA DAY IAS 89T U USATUTAR WAILNT U 8111508 9 ULUULNULIALAE
é’miuﬁﬁﬁwa’iwﬁﬁmmLLasﬁqqmuussw@umaﬂﬁmaqasswﬁwaq V-net access W1uLAS84
ABNTINeT visoausnlnuluszuuUfuRn1g 10S NaNITAGRUNUINTEUUALEEHaTTRLTET
FunusaluiAfiiauniuansevhauldaufiosnuuuld nanenalnteudunuanunse
Uaetunundiaziuiiodndosuuaoniudndss dedaiumia pPick uaLVUNATIULAY
SaZoatuanulusums pl 84 p6 LLé’ﬁawqﬂsaﬁﬁWLLwﬂq pHome ALRLINITIALTEIAININ
73

NsyYsaNsTzUUsaludAfmegUunsalnatnvateunanesy Useneumediugunsal
(Hardware) wazdulusunsu (Software) amﬁiaﬂizammiﬁwmumuaangﬁulﬁlﬂu
NIRRT ﬂaim’]au%mmﬁmﬁaimiﬂﬁﬂauimaLﬁ@%@ﬁ@&ﬂﬂ wyuna wazgunsal
Lelefnandaziissuuufunnis T,‘Uil,miuLLazﬂgmﬁﬁQﬁﬁmmﬁuﬁuﬁ‘ (Syntax) Tiwmnsinaiu

NMINARBUSTHZAMUAANAINBIR UL ITETAIT BT UL (pPick) ULA1BNIUA LA
FUIUNUINEIAT LA TITUT UL IRENEINNTaN SIS UT UL Eesdld WeUduuiiioy
A131989N15ATIITUNUI AT AT LM 195 UT uudmd esld neud usuduseud 1u

o

SEYLNIANNURAY 5.9 Jadluns ﬁﬂﬁfuﬁﬂﬁﬁLﬁumiamé’qqﬂmz{!mm%mm LNDAIATLAUS

An [214.82, -

a

sodnestuuisansdly Tagldiunieavestuiudivisadundn e

(% (%
Y

328.52] wdlawiguiuauiug [X=0, Y=0] ¥8a3una M AwIuUnadIunsaiseatuaIund 6 Ju
Tuineswrdsioanwuulusensuwunall Tudiuaiwnuin1s193uulavinnisins e
FUNUARNUSIVRMIUNATIS8a 25 Wazsasay 50 AMNINWIUNTNAFDU 5 ASINUIIAIL
ﬂmﬂLﬂﬁaul,aﬁﬂﬁu’mﬁfjﬂmﬂﬂ’]iL‘lJ%‘EJ‘ULﬁ&JUﬂ’J’]ML%%‘U@QLLﬂJUﬂﬁIﬂﬂ’]‘i%NﬁﬁLLWJQ%HQWU@’]@J
LUILAY X agjﬁ 0.1 Hadwns Tun15119589T U p6 LazAULUILAY Y agjﬁ 0.1 YadLuns
TUN191UF89TUNY p5 A9RN15199 4 TABALMRTDIAINAIIALARDUDIANIINAILNLINTT
VYAV UNUADUNRYUNAYUEUA LN TUTUTY
FOULAIVBINTEUIUNTIASEATUIIUNG 6 Fu 1TUAMANAUNFUTUNITYINY d1hea
LAZAALTEITUUATUNG 6 U FUNTENILVUNAAFRUINBglumMWMUASUAY Avuali
< o < v v ) gj %
AMUSINTVINUYaLUnallusasay 25 wazdauas 50 NIUIUNITNAEDU 5 ASIlALIan
a Y a ~ a ~ o w = P
WALVINAU 116 U9 waz 98 FUT MIUAIAU TIAINITOANTBULIANVBINTEUIUNISES 18

a =

U AR5 5

Va v

lusuAnpuzdITedanuauladiny) Jnsgrkasaniunisindse@nsanvesssuy

ANUNANNSVDITEUUNITHNAND MLULALUUAY (Lean automation) 138 AN®INITASIDIU
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JUNSWUUEmTUnTEUINNsAnLenrIedas ssunu et euluvsonnudensid

fosrUUInluNALagldseuUNINTIvd@aUAIENaDY (Vision system)

A151991 4 AN TITUNWRAsaUSUANLS e IUNaTISesaz 25 way Sovay 50

ANLLE) AUNLARAYTUNITINTUNUNULUILAY X LAZLAUY y

wIUna | pl (xy) | p2 (x, y) p3 (%, y) pd (%, y) | p5 (%, y) p6 (X, y)
25 % (0, 0) (-0.25,49.4) | (-0.2,99.2) |(49.4,0) | (49.6, 49.7) | (49.6, 99.1)

50 % (0, 0) (-0.25, 49.4) | (-0.15, 99.2) | (49.4, 0) | (49.6, 49.6) | (49.5, 99.1)

A151991 5 S8ULIANUBINTTUIUNTIALTYS

5 NA1YBINTTVIUNTIALTES (AUT)
ASIT - - ~ -
AMITIMUNasoRay 25 | AsSanaunaievay 50
1 116.04 98.01
2 116.08 97.91
3 116.18 98.08
4 116.11 98.04
5 116.15 97.06
nanade Guid) 116.11 98.02

5. inAnssuUsznA
unanuillasunsaduayuanvangnsiminssuaansiudin a1v13¥IAInTsy

NsuEnsnludR AuzwaluladanaIingsy kavinINeIdes YA IIVUATUNS
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panLuUMITUNTssnuImInainnaudduswlaglinannis Total productive maintenance

(TPM) uazdavigilonsguasnuisesiunynauiidiusiuielviyuvuaunsaaiidunisee

munuedlinazgusuainsaliUsslesianlaavhsuldegnuduuszdninmlunisansediy
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Abstract

This research aimed at creating knowledge management in renewable energy
management to reduce the cost of the community's electricity system and increase
the efficiency of renewable energy use of solar light with the community participation
through the following activities; analyzing current electricity system and community
demands, providing knowledge on renewable energy, and designing the productive
maintenance that everyone could participate using the total productive maintenance
(TPM) principle. The guide of engaging preventive maintenance was created so that
community could continue on its own and make full use solar farm to reduce the cost
of the community's electricity in the long term. In addition, this could be a model for
other communities or a guideline for decision making in renewable energy support for
relevant work units as well.

Keywords: Productive maintenance, Community participation, Solar energy

1. UNUN

wdsudeduidutifetuguimudsiiuioshsdin seoraudunalniiddyosig
BaonisannUszmer s uasvgiauazday emnsndudeddndsnulunszuiums
NPTUAFVNTIY ANLIALTUEY AaBRuMAINYRsNITUasTElviLazAY q (Nsenmemdsny,
2564) UsznAlneduuspmaiiflanmgfivssmasazannieniaiid estuaevliaunsold
Uslerdanndsnumadeniiilulsame wu ndanuuasering ndsnunh viendsmudana
Hudu veidumadendiasinlisamaamnsondomdsnulfieds noenzaelugueudy

AsuasNa 1L g e9nnSnenssssuRndagaanaltangluassauls wazludiuves

Y

nesglaensenrandanuiinsaduayumsidndsnumadenluygusu deligusuiiauiuas

ansalinasunawnuliegainUssdvsnm @ans, 2562)

v a s

yuutudmn v 14 suamiun suneusam Smingiuns HuBnvileflufifilasy
MIATUA LN IBNUA NG SUNAYIY Womnuiiuifddnsnmmdiruuasetiog &
wanslun g 1 wnufl #nen1mndsaunaenfing 1ad snasnd (kWh/mZyean) 7 §avilag
uvingdeAaUinssniunsuiaumd snunaunLuazey S nENg 1y (2561) Wielvnstuds

US1NUANUTLS SA LA NS UDILARZNUT
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12 " 16 18 20 2. M m:-day
13 15 17 19 21

AN 1 LEURANEANNS S UL MndRa unaonU va s uguTy

guauthudimn fssring 896 au Taiaau 239 afadou Tneussennsandlugszney
o1Fmnwnanssy Tiud nsvhun Ugnitn uwasidosdnd 44lud 2559 quruldSumsaduayy
Ao vnsuvungon Tnsfaksundlsangadliluuinamytiu $1um 200 wwe ieldly
msanAlddsluszuulfivesury a qudmadoudiasvsianeiiios deyumuuiedld¥y
HedansErmunnaudanszmsausvgas Wiluwmjduasuganewiediu lussivey
Fudugy fmsteniuasugianeiiissnlfaudugudious s.na fmhonudunfnungaiu
wegslsinulunmsussyuuszrauvesnuzimalulad gnamnssus A uesin1suImsa
s fih uazunuthnguenn meldlassnisgmsmansuvninerdeswigaiuns e
msaiestuUszdtsuUszana 2566 Tuduil 16 Sunau 2565 fimsszyussiiulnmizos
msgeutssazmiguadnulsawhdilusa iesnnidlenarwluledmsimsalnsuuay
Houlnsy uansfanindl 2 vhlilalannsondemdsnulihlfdudnenm msldeuiaiaia
LQ‘W’WIUSUI’Nﬂm\‘i’qf‘lJLLagﬁﬂﬁi‘ﬁﬂ%@ﬂ@éﬂ@ﬂﬂ%ﬂ TneUagUuiiyssuuasd e dunisuily
Dowtulnedeuthydstinsldlaihanled whsuaduiulwihandendndiugfinadioliiia
mslinuegrsiaies Fmansznuiliietuferumusniudosiuiavoualdaneludiurose
Iyihiildanndenan Tnoindouszann 3,000 vindeliiou MnmsiuilanruAaiuresyuvy
wazdrmateyaidowy aurditonuin Yssrsulugurudaansrasdarlindsnunauny

Nnlgavhsudieandldieuidinauslunsguasnyuazgouing

Y Y
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T TR ° l _ v @ o
il 2 TeasuvesguvuaInn wiil 14 fuaniiul 8neUsam Jamingsuns
o Yau = 1 v o 1Y) % vala N 1% & A
At AnuzdIdeT ] i azdanisanuivesUssrvunas i Afld i eatedlunuily
ANUNITUTIITIANTT N153AATINTITNTINY AAAIUNITINMNUNITUITIT NIRRTl DuaL
gunsalssuunasuLasenindlagldnannis Total productive maintenance (TPM) #3813
o v = a a1 ! = a Ao v da ¢ A v v < G4
Ungssnuvinaiiynauddinsiy Fuwwfaliidwunendniivseles fs anudadeadumud
(Zero breakdown) aURwedugUe (Zero accident) veaduitugue (Zero defect) uaznisan
msthgesnunlidnduvielilanuaulidimiin (Nakajima, 1988) Wislfiduuwimslunisan
AdIelaesneaung sulnivesuruas wasiieussyvuluguvulidiusiuway

ANUNIAUIMTIANITMING I UNARUBE ST iieanAld e vesssuUna s Ul Rl

2. IUTLEIAYaINUITY

2.1 1ieairsnsdanmisanuilunisuimsiamsndanunaunuiiioansldiieszuu
wasulihveaguy

2.2, Wensununsifiayszansamnslindssumaunuanuasending Tnennsiidiu

IIUVBIYUVU
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3. AAuliunuide
3.1 Uszvnsuazngunaegng
Uszrnsildlunsideidulsesvu wazynainsvemhsauineitesluguoy

1

W AN Auanul 81neUTIEam Ymingsuns lumsfinwldnisiienngudiegidlunis
UIMsInnIsnasnunaunudmnsuseuunasulninvesguyy 9uiu 44 519 Usenausiy
AUy 1 AU AUUAMENTIUATITYYUIY 6 AU FIUNUYINYNBY 1 AU FILNUAUGaEe
FIWANYY 1 AU AUNUNGULSIETIYNYY 1 AU AUNUUSEIIBUAINUAREAN 32 AU LAy
AILNUNDIYINAINDIANITUTITAIUAIUS 2 AU
3.2 NSEUIUNSIABNNGUABE1S
luns@nwldnisidennguaiog1akuULaNI#ia1239 (Purposive sampling) &4
Yosadrfny (Key informants) wazgiidnlsi@ide (Stakeholders) fiAgidesiunisuims
FANINAINUNALIUAMTUTEUUNS U vesuruTINEINN AUanIuT SuneUIIam
Janingiuns
3.3 s21eusaduild
Tunsfinuiifun1sideuuunan (Mixed methods) Sadunisiinsigidoyadas
FBn33deuvuna (Mixed methods research) Tusissiifunisldvianmsifuuasdiaei
ToyakuuleUsuna (Quantitative analysis) LU TUIULKIIANTAT ANYNINNITVINNIUYDS
g LAl vesgUunsalliin waznisAiaaudeinslunsldurddsaaad
LazN133LATIEMIT IR NI (Qualitative analysis) TnatAusINTINIINTT NIFEUNUINGY
(Focus group discussion) wiadinsngiinandon 9 fu Inen1sinseiuuun1sidouuunanay
Tindnmsmsnaunaunsinszilagenaaziinlugsifinisfudoya (Data collection)
uaz/v3etsiinTilnTyvideya (Data analyses)
3.4 tunaumide
1) AnwaninnisaldagUuvedeavhiy wu Innuwdeanead dngnimnisvineu
vpauns wazanmwandaluuinafidundedigad s
2) AR ITUUNEINUMALIULATANNF BN TYR YT Fautseenidu 2 diufe
Ansesiszuumslindanulaihanusdsasadiifieg nwawnsldou megemtgdlutlagiu
wazdieszimnudesntsnslindsnunaunuanuaserfinglugsmuivdiuansisyulnady 9
YOUTY 1AL UTIUTINTBYAIINIINIBNTAUNUINGUNIUAINTTUNTTZANALDY LasyiUaUA

wanavRUagHa (Fishbone diagram) WiveAuyanvsiunasawestaym
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3) @319N153AN13AINS LUNITUTMITTANITNG WIUNAUNULAY UYL (Knowledge

management)

[ a

4) pankUULAI1MHUN1TUNT IS N¥ImMINaT naudldus ulagldnann1s Total

productive maintenance (TPM) Wazaavine

Y

Welvigaguansaaliumsiemenuedla

Hamsguatazingadnuninan nnaudE sy

5) MathUszendlyasuasmsildiusiuvesandniugusy. mafamunisaduns
! a1 ! a o [ a ! s =~ L4 A a
agellduTnvesandnlugusy lunisguanaziises nyminaleawhsuienisidauiiin

Uslenigagauazduuuimsanalddemanundsoulihva sy

4. Nan1338
4.1 wan1sa1an1sianisauilumsuimsianiswdsnunaunuivaananlddng
sruunasUlnWivasguY
4.1.1 nansAnwanmnisaidagtuvedleaviisy

yuudn vyl 14 fuaniun SuneuTam dwmingiuns anmsdsie Tea
yhsuves wuin leamhsivesmuauuisd IS umsaiuayunlasimsve s unaigie
duaSussuundnbiihdlgwaduasefing melunudnisieusinsegianeiieduyurunnia
peTusoniBeanile lnedunsindaraustl 2559 Tesnunu 1 %os Bunames (nverter) i
MUANSA (Charger) wunwed Taflsgunsnidu o uarluiluiidundeaneadsuouiedu 200
us Sanguuesusadu 5 yngen yeag 40 uniTonsolsasIUUBYNT UarusazyRE Dl BNse
fuwuurnudandt 3 Tnswslsasadigninsadulumaiu EE2250 Tneflnadnuasynaluit
uanan e 1 Sondasmsfidunaiuayuanissuilsavhduivansondaidslnii
slle 50 Aladodt i oldlunsananldarelussuuliiinvesyuu o qudnsiSeusiasugia
elfsosuruiiciey o maUssrmmomyin uwirivdsnnsfnsaasaiuds ssully
dvhsufigimunsondnsdsnitildmudienants wheinmauiugudlonngiuisioge u
?:uqmé’zgfgﬂuﬂ 2560 Aigflsianusoui ey itaun waladinsaseuagiamszuuleavisy
Tinsesdmeusmsduiualuiuiidulauarslusauiuvgum

nszIna W luauistiagt uwameddmiudafiulszy uargunsalliilndu «
TuvtesrnuguiEumuaeignslinu ilgueliasnsaliusslevindsnulianlea wihsuld
S anwedensey 9 undsangadlutiagiu Sl fuitvdwnsnndaduamg viliiing
uatiamsiulasefindvesunsleansaduansisnwi 2 anmsdmadnenmmsiau msdge

2899 UNTA) WAXAIUALDINYDIN NUKE WU NAKIgallauaIunsalun1siunatuasi
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usastulwillsiads 32.42 Taad wseilylingagauesusaminiu 37.9 Taad) uasussandma/lid
osrUsznoulnveusstign fifesiiuou 1 weifisosunnvosusiunarannaseuvtiusaudlsls
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MATeiliTgUsrasAiitetinaluladnsaslvlihanndsnuuaseniindunussgndld
suswiumaluladlentuidavessruunsfuenanyuisueondiaulu 14 Huuuams
d15UN1aAAUNUNE1UIUNTEUIUNTARLENAINTIENIBIUY YIN1TWTsuTsuduny
ndanusznineszuuiildlingdanumadentuszuulevialemsdunesines shmsifudeya
FulReuAanaL 2565 auiuiaunnsiay 2566 dsansylvaamaliin Adlunsyuiunisdn
wenanvItewedu Ixiley 2 du Ao 1) Tiulvanuuna 1.5 kW ua 2) [9iulvaswuia 1.1 kw
Falnanusazdruazldnureiientu 24 $lue wazaduiuhauiuiuty 9nnsageunis
TaUsunanisuaandsnulnirvesssuuleusalaansduiesines nuii Weudanau @110
nannEsulHAlE AU 278 kWh Andu 24.82% vpandsauiild, woutugieu @wnsa
naANSsulnH gAY 283 kwh Ay 25.27% voandsanudild, LHoUAAIAY @11150
naandsulnHlaindu 276 kwh Aadu 24.64% voandsanuii L4, LA OUNGATNIUU
anunsandnndsay Wihlamiadu 274 kwh Andu 32.629% voandsnudild, Weusuinay
arursandandsaulida 18wadu 305 kwh sy 36.31% veandseuiild waziiou
uns1w a@nsandemdsauliihlawiiu 293 kwh Amdu 34.88% veandsaudild 91nnns
Wisuisudunundsulniirvesssuunisiineinialunssuiunisfnwenainsieniedu
wdansinasyuulausaleassuiedined nsalldduinanuuin 1.5 KW wuin tinnis
Usenénduuarldaesmundsanu ldewiniu 25.74% uagnsdliiulnanvuia 1.1 kw

WU nNsUsERdnfunuUAlTIIEm AU WARBWINAY 36.11%
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Abstract
This research has the purpose of applying the technology of electricity generated
from solar energy to cooperate with the O2 bubble technology of the water oxygen
circulating aeration system as a guideline for reducing energy costs in sorting green
caviar seaweed and comparing energy costs between non-alternative and hybrid solar
inverter systems. Data was collected from August 2022 to January 2023. The electrical
load used in sorting green caviar seaweed consisted of two parts: 1) a load of 1.5 kW,
and 2) a load of 1.1 kW. Each part of the load was continuously used for 24 hours, and
it took turns working every other day. The results of testing the electrical energy
quantity produced by the hybrid solar inverter system showed the production
quantities of the energy used as follows: it produced electrical energy equal to 278
kKWh in August, accounting for 24.82%, and 283 kWh in September, accounting for
25.27%. 276 kWh, accounting for 24.64% in October; 274 kWh, accounting for 32.62%
in September; 305 kWh, accounting for 36.31% in December; and in January 293 kWh,
accounting for 34.88%. When comparing the cost of the aeration system's electrical
energy in sorting Green Caviar seaweed after installing the hybrid solar inverter system
with a load size of 1.5 kW, average cost savings in energy expenses equaled 25.749%,

while with a load size of 1.1 kW, it was 36.11%.
Keywords: O, bubble technology, Renewable energy, Green caviar seaweed,

Hybrid solar inverter
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a 14 2 v a & dy A o (% a v
AN 1 ﬂ@%ﬁﬂiﬂ?ﬂﬁﬂﬁuﬁﬂ@’mmEJ?JENWUVIE‘*]']MEU?’I']TJ"\]EJ

3.1.2 mszlnaamaluii Aldlunszurunsdauenaimsienisequ szileg 2 diu
Ao 1) Wanwuia 1.5 kw 2 hp) Fadulnanuewes single phase 1.5 KW/10.4 A/220 V/2 hp
/50 Hz 1 ausewiloaty 24 $aluq ndsaulnidldluwsazu wiadu 37 kwh/day was
waslnihdldlunsasiiou WAy 1,120 kwh/month waz 2) Wanwun 1.1 kW (1.5 hp)
Fadulvanuawnas single phase 1.1 kW/7.8 A/220 V/1.5 hp/50 Hz ldeusiaifieatu 24
Falua wdsnulni il luusiaziu windu 28 kwh/day wasndsnulwiildlussaziiou
WU 840 kWh/month Sslvianvisaasdudenandnaiutl aggnaduildnu nneanu
Tnanusavadiuagldnusaiiiontu 24 Flus wazadufuhauiuiuiu sndregratu Jud 1
Tanaun 1.5 kw Tdeusewostu 24 dalus, Juit 2 Inanwun 1.1 kw Mauseiileadu 24
las

3.1.3 undlwansloadillunisvaass $91uru 4 uss Ju TSM-300PC14 Mdalwii

g9am 300 W usenulviigegn 36.9 V nszualniihaegn 8.13 A uanadayadninig fwm1sei 1

M13199 1 uanstoyadimzveduadleaisivad

Model : TSM-300PC14

Maximum Power (P,..) 300W
Maximum Power Voltage (V,,,) 36.9V
Maximum Power Current (I,,,.) 8.13A
Open Circuit Voltage (V,) 45.3v
Short Circuit Current (I.) 8.60A
Maximum System Voltage DC1000V
Maximum Series Fuse 15A
Module Application Class A

fun: Changzhou Trina Solar Energy Co.,Ltd. (www.trinasolar.com)
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3.1.4 Futiasines llun1snaass Max. power 3.5 kKW Wanef M nyuy 6

AN 2

M13199 2 uansnaanwzvedlauialea1sduIesines

Efficiency Maximum efficiency 98.50%

PV input Recommended max. PV power 3,500 Wp/1 String
Max. input voltage 420V

Operating voltage range 80V - 420V

Start-up voltage 80V

Max. short-circuit current per string 10A

AC input Voltage range 170V - 240V

Frequency 50 Hz

AC output Output: Single phase

Rated output power 3,500 W
Max. apparent power 4,000 VA
Rated output voltage 220 V £5%
Rated AC grid frequency 50 Hz
Max. output current 16 A

3.2 N158519A589881UN15IY
NIRAILILIANTTUATUNSINUNARNUENTUNTEUIUNTARLENAMTIENIBY LiTE
YIuanAUNUAILYINENTIUVDITTUUATIANDINAYY LI B uean@LauluYY duwudfni
winnssuatgerainenialeytuila uuszendldsiuiumalulagndnluinainndeany
a 4 ) v d' [~ 1 1 Y] 1 [ d; .:4'
wa@I0179e Laavinu il uwnasatensewalndliiulnanlutiaiainansdu deaszuud
Wauduiinannisviinu fie Wiethageraiueinalentuilasaiiniuuamnesluau vili
9INIAIIHIUFUIEAN 9 NI INIATIEANNININFAIAIBENITAzIBEATEUNIALAN wAzABYY
208TUERIUY waRIRIN N 2 Farlasonafiaziduniiouniadnty avaunsavenyaun
ANAzoInaINgeNamIeinliduleurgaeanun Yislunisnszateeendiaululiuay
iliguna fadiauenafeiu annsderrgiiunuiinisuanildsueendiaulaegadl
UsEANT AN NANTA 3 kAAIbABZEASUNITVIUTDINITA 9T UULaUS aleans
a s s Y . a °
BUNBINBIN19A1U DC input way AC output WazAINT 4 uandlazLNTUAITVINIUUDY

szuuRdnliihanndsnuiaionfingnldlunseuiunsAnuenamsnenieedy AuANNITINY
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Lanasiu ssuuwaduaeindzrantdsiniinfiosslriussuumaiinennia nnsass
nanlnifinlifisanesonnudesnisvedduan ssuulausaleansduesinesazyimdifiog
szudlniinanlassngliing Weldngwulnisuiiosnainszuuleuialsarisunesines

Wigewefiazviliszuunisiinenayuisusandaulun vnauldedrafuusednsnim

P

(n) AnwagoIINA (v) eneeruFnendleytuila

A 2 wealulagnisiineinawuuleyduilalunseuiunsAnienaInseniedy

(n) 91 DC input (9) 911 AC uutput

i 3 leozunsunisnedsasszuulausaleansdunasines
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ihdeyaiildannisnaasy luliasiviamdanulndn ldun sdsaulinen
Tasstnglalih uasndanulniianssutleansiwad Snvafinisuszanunisailaiesusday
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Alihgn = Amdsnulid + A1usnis (2)
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Tl Feanansadesgideyalannaunisn (3)

AN ULUS = F1uaundnulidn x A1 Ft (3)

g 3 Andyarnity wenanAliingIw wazen Ft uad Jlolnihazdesdise
AMPuaALIY (Vat 7%) saududliiingiu uagdn Ft adg Feanunsadasgvideyalaain

aun1si (4) Psaunsadesizideyaliainaunisi (@)

AaSyaA iy = (Alhgiu + f1 FH) x 0.07 (4)

Aatiy Juenliiiavue ianmasinvesA gy naunish (1) Al
A | = oA N = a ¢ v 1%
WUs 1nEUNIT (3) WagArn1Byar iy 31nauNIST (4) Fearunsalinsizideyalaain

aun1i (5)
Ruerlihviavue = alnigiu + Alihduuds + dadyaduiia (5)
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AN 5 uansrnseualifimsiudunevienssudlwihdildanussloarfioad
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Anszualiiuasiadluimeaiuerdne Juiindeyaainssuulavinleans
Bunesined Aausina 7.00 am. - 17.00 p.m. Mafudeyautsesnidu 2 nadiAnw fe 1)
nsdimpasurulnanvuin 1.5 kW (2 hp) iiudeyasaudifeudenan 2565 Sananau 2565
uay 2) nsdinaaeuiulnanuuin 1.1 kw (1.5 hp) iiudoyaiausiioungainieu 2565 fs
UNTIAN 2566 NN 6 uansnszualiiimnasuednnnlasaielili wudn nsdl
nagoufulvanuLIn 1.5 KW (2 hp) wuin dasnariiluasiunszuaainlassiiglifiunniian
fie 1981 7.00 am. - 7.30 am. uaztanarfilnaniunszuannlaseielwirfosdian fo
181 12.30 p.m. - 13.00 p.m. kaznsavaaaudulranauia 1.1 kW (1.5 hp) Wua1 290a0
flvaniunszuaanlasaigliinanniign fe nan 7.00 am. - 7.30 am. wagtrsaniilan
Aunszuaanlasagliindesiian fo a1 12.00 p.m. - 14.00 p.m.

Tumansadudny anamdl 7 uansanszualifiimediuendwaainunassie
WEMULA1TRg nsdnageusiulnanuuia 1.5 KW (2 hp) #u31 Frananfianiunseua
MNUMEITINdsuLasinduniiga Ao 11an1 12.00 p.m. - 14.00 p.m. kazYaIad
IvanAunsziaanuvasinendsnunasenfindtosiian Ae 11a1 7.00 am. - 7.30 am. Wag
nsdineaaufuluanauin 1.1 kW (1.5 hp) WU31 93363879 InanAunseuaannuvasgne
WaULAeingunTign Ae 1381 12.00 p.m. - 14.00 p.m. kazanaIfilnaniunszua

MUV ULaRIndUpeNgn Ao 131 7.00 am. - 7.30 a.m,
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Abstract

The objectives of this study are to: 1) design multipurpose furniture from leftover
car parts for residences with limited space; 2) evaluate the satisfaction of the target
group for the mentioned design and use it as a guideline for designing furniture from
waste car parts and providing users with comfort and more space preserved for work.
Before designing, the researchers first inquired about the target group's needs for
furniture in a limited space. The first five multipurpose pieces of furniture that the
target group requested included tableaus, shelves, dressing tables, dining tables, and
ironing boards. Next, the researchers designed product sketches with the concept of
three types of campervans: type A: a fifth-wheel trailer; type B: a compact car teardrop
trailer; and type C: a class C motorhome. The results of the design assessed by experts
were of the same opinion and revealed that type A had the highest mean, X = 2.86,
S.D. 0.57. The researcher then took type A to build the prototype product and assessed
consumer satisfaction using a purposive questionnaire. The results found that the
mean values of function, usability, beauty, strength, and materials were equivalent at
a high level. The summarized analysis results of the satisfaction assessment of
consumers and those involved in the design of multipurpose furniture from leftover
car parts for residences with limited spaces were at a high level.

Keywords: Multipurpose furniture, Spare auto parts, Limited space housing
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EFFECT OF TEMPERATURE ON TURMERIC DRYING USING
VACUUM TECHNIQUE
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fnguszasdesuideiif efinwvaunamandniseuuisni udunasamunInves
fiufundanisouna Imaamﬁwﬁju%’uﬁwLwﬂﬁﬂmammuﬁumwLﬁmiauﬁuqugmmﬂﬁ
Arusuduysal 10 kPa wazgauvigil 40 50 60 uay 70 °C MNNTAABINUTT gamglifigety
fnasionisanauduveseiinudy shlldnaluniseuuiuasauduudemdnudinie
anas Tnenseuwisvi uduiieutusuduiosas 627.2% d.b. auflaudugainesesas
11.80 %d.b. figmmgiiouuiia 70 °C aglinaeuuisoniign 180 min uarauAudes
Wé’wuf\i’uwwﬁaﬂﬁqm 1.7 MJ/S water evaporated SIMTUATUAMATNNUI Lﬁaqmmﬁawﬁﬂ
auniiudussiaaruaiuardunaiuty uidvdesddanas unsfiguugiiouuis 50 °C
wdidnsasunlasdlasndesiian druliunanidassieedlunusiunsgiunnnis
NAaes wonanifguvgiouwis 60 °C vllutuiiqnd f1usyyadassasiian (1C5=0.82
mg/ml) LLaz‘tJ'%mquaaﬂimﬁgwmqqqm 155.83 mgGAE/g
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Abstract

The objective of this research is to study the drying kinetics and qualities of dried
turmeric. Turmeric was dried by combining infrared and vacuum at an absolute
pressure of 10 kPa and at temperatures of 40, 50, 60, and 70 °C, respectively. Turmeric
had an initial moisture content of 627.2 %d.b. and a final moisture content of 11.80
%d.b. The increase in the drying temperature resulted in a decrease in drying time and
specific energy consumption. At a drying temperature of 70 °C, the shortest drying time
was 180 minutes, and the lowest specific energy consumption was 1.7 MJ/g water
evaporated. In terms of qualities, increasing the drying temperature resulted in the
lightness and redness increasing while the yellowness decreased. At a drying
temperature of 50 °C, the entire color difference was minimal. However, the water
activity was within the standard criteria in all experiments. Moreover, at a drying
temperature of 60 °C, dried turmeric had the highest antioxidant (IC5,=0.82 mg/mL)
and the highest total phenolic content of 155.83 mg GAE/s.

Keywords: Drying, Turmeric, Vacuum, Temperature

L.unin

iunieviiudy fdoanify Turmeric So3nenmans Curcuma longa linn. dnagluaed
U9 Zingiberaceae %fu%’uﬁﬂiﬂmﬁﬁiaqmmwmm z‘husl,myjﬂqﬂsluLw%’auuazgﬁmﬂ?’iqLﬁum
Sounaslan @ninnununsuazannsal Smingiuns, 2563) viluduiiodu 1 Tufivasyulng
wigRavessemalnedifaudeaviluazaisusana lusouedelduasnz Tuoendesls
W wlia duie Ysraund dsaent wagdulaiile diulvgliiduensnuilsanazldlunns
Usgneuanshausiofnauisiagti (ua, 2558) aRudufiguanBifmansunnglfluns
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v v
Y v v

Wugle wazdeiiugiaudu Neannsdassnmanudiluneuiiames wultansdfyves
Yudu uag Dimethoxy curcumin a@nansaungsduivimumisvedhisanazidngiwadlen uay

Fuwntsniinadugnsuusiiveshsald @nnsel uavany, 2563)
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3.1 IATBIRUWINEYYINATINAUBUNTNIA

PID control online temperature sensor and logger

Dryer chamber stainless @ @ Infrared heater

steel with insulator i i i i
@ Pressure gauge

=

@ Air vaccum pump

@ Load cell Nh
=
@

Online temperature sensor and logger

A 1 lesunIuLAS e UMIREINIATINAUBUNT LA

[ 4 a wva

LASDIBULNA YR INIATINAUBUNTNIATEAUNBIUJURNT fan il 1 d5eaziden
2 ‘;J
3l
1. Yugayeyania (Vacuum pump) 890 Busch 1 PB 0008 B vuiauawmas 0.35
kW vianufugeyeiniaduysailans 0.2 kPa
2. ARULNALALLAE YUIALEUHIUANENA1 40 cm UagAINgs 60 cm
3. gunsalnsiadauvin (Load cell) 4u1a 5 kg AINNAZLALATBIAILTIAULDIANA
1 mV/V Aaausugn Overall precision Seway 0.02 UaALANALNG
4. AEUNTITOINTAR VUIAFURIUAUINA1N 45 cm
5. iaansunsLIn 8ve Infrapara U A-1-220 Yw1n 250 W 311U 4 viaen
6. 1105TAAIUAUGYYINIAKUY digital %0 Panasonic U DP-100 81uA1la
azLdem -100 kPa D19 100 kPa
7. \3eatufindeya (Data logger) 8%8 Graphtec midi logger U GL200 1A
1 o ¥ J @
wiugh¥osaz +0.01 vasALANELNS
8. gunsalmIuANgMAILUU PID Amuazldgn £0.01 °C sefuaiewmesiuduila

yiln K 9193ngaumgil -200 °C £l 1250 °C AAuiianaia -0.05 °C fis 0.04 °C
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3.2 35n1319a99
3.2.1 thaiiuduiifouinduihuguinarsssnm 15 mm Sevianuazeinuasi
Tupaesupududu 5 ppm W@uaa 10 min Wiesdelsawardudimsiindes wnlily
WisUseanas 15-20 min
3.2.2 FuriudunueneumUssana 5 mm wdatnasssuuasknInay
Lifliguaiiudouty Ieiuduihiminussana 200 ¢

a

3.2.3 1110107 VHUTUL AT D98 UAYYINATINAUBUNTIIARATUNQH 40 50

9 Y
v

60 wag 70 °C Nenuduanysel 10 kPa Al 9ntwinistuiindmdnvesududu ynq 15
. ] o = a Y & v a o sa a v Y
min lngld Load cell lun1studinen Wisldmnudugayngnufiiivun AUAAIIaULTILET

JUANUMINNaINIsa UL Ydnluwsazteuly 3 91 waltumiAeae
3.3 Anuduresiiudy mldlaethuiuduluovwislugevausounignmgll 103 °C 1Ju
1381 72 hr (AOAC, 2000) L DU UINUNBIA9UDIVT UTUBAIUIAT LA LA LI US U6l

2 o o
AANUYU A9EUN1TN (1)

x100 (1)

[
A A

e My A8 ANUTUNINTFILLIA (%d.b.)

1% (%
A o

w o A9 dmdnvesviuduan (g)
d  fAe Uminvliuduwiis (g)
SMIIN15OULIS (Drying rate, DR) An n31n1siUdsunlasviunamudunmiieia

Fepunuldanaunisi 2) (Su et al., 2020)

DR=——— (2)
e DR AD §MTINITBULIA (Sater/Sary solids MiN)
M: A8 USaumnuiunianlo g (Suaes/Suy)

At A9 ANUWANANIYDISEELIANMBLUNITOUSAS (Min)
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3.4 NINAABUANNINGNE Nedeuduuy L* a* b* Iaglduas Day light 71 6,500 K Tu
N15ind Mewnseeilaind Portable colorimeter U NH300 899 3 nh 91u3u 3 91 ud?1nd
HEASUADUNITOULIRATVRIDINBURAINNUTEUTEURY LD INEAS U9 T DU

1Y {

anzlafie AE dosfign Feaziiendundnduyiniiedlndifes

[y o

UYNUTUNDUBULIAININ

flgn faamnsi (3)
AE = [(L*-L%7 + (@%-a%,)" + (b%-b%,)] (3)

We AE Aa ANTsiasuLUasdlne s
L*, L%, A9 AIANNEINNU09Ul Ut UN DU ULAL AR IDU WA

a*, a%  fe AmAnududung vSeded vesviudunauauLaTNAIDULAS

* % A ! @ A = S a 2 o 1 [ 1
b*, b*,  AB ANANULTUFLVIADY NIDUIU VOIVUUTUNDUDUALNAIDULAY

3.5 USinauindasy (Water activity, a,) Ai® é’mwdauiwdmmmﬁ’ulamaaﬁﬂui’afq@ia
arwdtulevesiuianifigumniifentu SnademainufAsonaiinne mnduinagyinls
Qaunssannsailalutantu 4 msasUmnanidasslfiiadeosndt 0.6 awtheBaeignis
\uvesiagla annsadaUsinanndaseldlngliinios Pre aqua lab water activity analyzer
ﬁwmsi’ﬂimﬁui’ﬁmﬁu%mﬁm wndaTes seruLansAUSIna Saszudauiinanis
neaes Ineviin1amnaes 3 61 wiathanmaads

3.6 ANALUA D I uS Y (Specific energy consumption, SEC) A9 8n3181U
serneUinamdanuildlunseuuisteusinai fissmeeenaintaneuwis Tneanuse

AuIalaNaNN1SA (4)

SEC=3.6( Einfrared"’Evacuum )

My

e  SEC Ao AMNAULUADINGIUT W (MJ/Q)
Eifared A0 WasO i Algiunaendunsuse (kwh)
E oo A9 WaSWT LGSR uUNgyen1n1e (kwh)

My Ae USunaudiisemeeenainiieTan (9)
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3.7 asafavesaiiudy Tnetheiutuuandunsieoniesduudansosiienzunss
avdun azldviiutuuanaudas whluddlilgdhmin 5 ¢ ldlunasannass liudvinazane
lovuea 10 ml thlvuglugrsdsnduanuiigafionnud 40% Wunan 15 min ntudials
24 hr winituedasiaiesdumisinaniiags 10,000 rom ihunan 10 min Agumgd
25 °C (Tosuuyl uazanly, 2563)

3.8 a13d1ueYLABATE (Sonkaew et al., 2012) NIMAdBUMSHLEY YA ATEAIY
DPPH assay DPPH %3® 1,1-dipheny-2-picrylhydrazyl fian1izidusuyadasy (OPPH) i
AUAITALALENINEITUYIR Ll DPPH ag/lugUansazanglu absolute ethanol xiidaia9
wazilovufAsenfuasiisignidueyyadas sagilidiaswesansazats DPPH 919a39u
HuAindossounariganduuasiianueniadu 515 nm mnduludegsiifesnismaaeud
AsduduEndud 1 me/ml azaneluansazans DPPH fienumgiivieslufisiaduiian 30 min
fmﬁamﬂﬁuumﬁ'mm&mﬂﬁ'u 515 nm #284A3 89 UV-Vis Spectrophotometer 11115
VAADY 3 91 Lﬁaﬁﬂfuﬁﬂmmmwmsﬁ’u%’uﬁé’ugmiéfma%aéaiz DPPH 71 50% (ICs,) 108
L‘LJ'%EJ‘ULﬁEJUﬁ’uLU@%L%uﬁmié’U{?amﬂmsasmammgmLmaﬁﬂ WaZMIA 1Cgy 960 1Csy 17
2106191 50% Inhibition of DPPH o Aransiduduiianstudussavsnmlunissudseuya
a5l 50% FaEunTS (5) (WNTINTIA UAZANE, 2568) 81 ICs, TIATIDELARIINAIINEINNSA

Tumsimueyyadaseas wion ICs, TANLansiANNaNIsaluNiUeYYadasen
% Inhibition of DPPH = (1-(A grpie/A control)) X 100 (5)

5o % inhibition of DPPH  fle qyiSdueyyadasy (%)

Agmple B AMMIAANAULENENTAZALFIDENS

A ool AB ANIIAANGULAIYBIANTAEAY DPPH

3.9 nIn1UT U Ued N33 (Total phenolic content) (Vieira &, Lemos-Senna,
2020) #2833 Folin-Ciocalten colormetric tngldnsaunadniduninsgiu l¥ern1sganau
wasdl 760 nm thluadansmiinasgiuianudiudu 0.025 0.05 0.1 wag 0.2 me/l audidy
LLé’aﬁﬂﬂmU%mm%u@§ﬂi’;ﬁ,ﬂ,umiaﬁmﬁuawﬁuﬁuﬁqmmﬁma@] (WNTINTTU UAzAE,

2564)
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Y Y
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SN o o

qu

ydAy (p<0.05)

NIFINNswaluladonamnIsulayInINgIl IIMeauTuAgyaaIAsIY

I 6 atud 1 wa. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 92

< = a gll
4.4 qusduayyadase wasuTunauasiusinsiunaviun

[

NTIATINOVNSAUBULABATEIINNANITNARDIIIATINN 2 NUTMVRUTUTDUL

a

AEANNINIATINAUBUNTISANaMNH 60 °C dgnSAueuyadasyganan (1IC5=0.82

<

= A

mg/ml) Baflein 1Cs, osiigauaniiianuansalunsfueyyadasgauazaianinyegys
Fuoyyadastldifian gaumgleuuriiigatudnasion ICs, Miintulutisgumndouurs 40
uaz 50 °C Al 1.00 wag 1.11 mg/ml auddu wasziirnanasilegumnlisunsisganin 50 °C
LazaINMIAEEUMUSINaHiueAnTIeEA5 Folin-Ciocalteu colormetric Fsldnsaunadn
Bunnsgiu wuiSinuasuednianualuriuduiieuuisdegumgi 60 °C fiugum
a5 TluednsIngedian 155.83 meGAE/g LanvIINsoUWAsEayaNAsINAUBuIsISA T
puvnfigsuiinatenisanasasansiiuedn dadullufiemadenfunsfnmves Wanyo
et al. (2011) iwuimseuurislumisusedulsisn saumgiovuisdsrarneusinaiiuedn
LAZANNIANYIVEY TUIYY WazAy (2560) asUszneufiuedndiulnyaziiviuoniuiy
vdanlanudou Wesneufeuluvarentauvaduesiin uinseuwsisionmgll 70 °C
asituedniicnanas enafumszgumgileuuisiguivludmalituednaaess aenndes
fusuideres Shiyu et al. (2023) Finuiiloguvniiiingeduansusenauiiuodnazanag
pgsiited Ay oanavantosealunsiznstesaatsvovad

a ¥ 1

M15991 2 1Csp UazUSunaansiueanTIuyiamsnvesensannviiu Neamglounnasiieg

Y

RGN ICsp USueuuednsau
(@) (mg/ml) (mgGAE/g)
40 1.00 + 0.03° 129.47 + 1.16°
50 1.11 + 0.03° 119.32 + 0.49°
60 0.82 + 0.01° 155.83 + 2.39°
70 1.08 + 0.02° 125.44 1+ 1.92°°

vnews:  Anedenuvaanefmsnusimiieuiungluredulifedtiuliunnsimeaifeded

o o

Hedhy (p<0.05)

5. dgUwa
NUITBULAANBINTDUWAIUT UTURURIUNLIUTENIU 5 mm ArumnATiagyyInIe
fuBunsnIaNAURUEIYIalAT 10 kPa Uavgumgilouuia 40 50 60 uag 70 °C WU

gaunlauuisiinasioaaunamansn1seulreviiuiu lneulaiugumainsouwAisensInig

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY
U 6 atiui 1 w.a. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 93

U
& a &

auwieiiinay Tuvagnuduldemaanudinzveinseunitanas uananilgamail

£%
= Ly 1 = =Y

AU udsdanasanunnElagAIANEINY FuAd LagdnaoszliAana Lir1AY

Y

alavRseuwinReulun1seaesliAuInninviiutuan Feriauunna1avesdlng sy
a YV

awiitiosfianignmadeuus 50 °C dndiinahdassdameglunusiiassudelsifu 0.6
yneulvnismnass
Sofinsandunmuninvesuiiutundseuwisaguliiiniseuuiiiuiulngldmada
agIMAsImBuNTIsAfiasduduysainsil 10 kPa gauvgieuwieiimunzaude 60 °C
[esandamaasuuiadlnosniligannie 12.62 feqvsfiueyyadassgeiian (1Cs=
0.82 mg/ml) LLazﬂ‘%mmmiﬁuaam’mqﬁqm 155.83 mgGAE/g
Mnran1Inaaesinauasnsalfidunuimislunisevuisd utudlemaie

| [y

QaINIATINAUIUNTLIA ipanaIkazAmLAUIUaD g uT Nz lun souLAlaed

N

v
v & a o v Y

a [ saa L o 44
Nﬁ@ﬂm%ﬂmu%u%ﬁﬂallLLWQMQMﬂWW@QlULﬂm%W@ LLEWHﬂﬁqmqiﬁuqlﬂﬂigqﬂﬁﬂﬁﬂﬂ’ﬁ@ULL‘VN

viutusEAugnamnssula

6. NAANTIUUTENA
a a s a a L4 a
YUBUAM ATV IMEARTLazmnAlLUlaEN1TeIMNT AuYINeImanitazmalulad
LAzl VIIAINTIUAIEAT LATUTAINTIY wnIngrdewmaluladsvuinansiuaen 7
GINTGIVINGITeR 3!
14 a
7. 1@NH1591989
yuN Uy aviesni, 1ensed ATav waznandviny ASAY. (2560). HAYDIANIILHNY YBINIT
o v 1 a = a I3 £
auwikagNIsanasieUsuaueasUsenauiiuedn arsussnaunailiuess wazgns
Aueuyadaszrasasainnkavanyle. Msa1sINeIAIEATYINI, 22(1), 151-165.
F¥31a Y1990, (2558). AuUsElevUkargnsNaTInMAvaInatevesayulnsuliutu. 94 1.
g, waly. WRALIRANNTENYIA, 1(2). 94-109.
Igna N5¥ane. (2560). N199ULAIYT UTUAI8LAT D9 ULKIaNT DU U UNTILIA.

a

(WeinusUSYmUndin). 1INeNSEyIHT, YAUS.

'
[ a o Y a (3

f3in BuBU wazfinddng I5Uuning. (2564). MIANIAUNAMARTLAZAMAINTUNAIY
DULRIAIULAS DI ULAIAUUINIATINAUD UNILTN.A15815TAINTSUAENS

LR

UNINYIAASUASUNTILIAI, 16(3), 24-36.

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY
U 6 atiui 1 w.a. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 94

panua ufafiuwn, dadnd euading uazasni qude. (2508). maufvaesdulunisan
ANNTUVDLTinveNdBENsazanEInEBuNLieans A luNSEULT I 8LAT B
BUMAIUUNA. (USueyinusineneanstadin). unnineduidediu, WWesln.

U318 519w, g8 Winwidy, ndly dawwn, uavydilng Tawa. (2564). Iaunadans
AM5eULK I uTULUUT UL R8RS Bse UL LUUAL e, 215a1 53 v N smaTulad
NEININTIY, 17(2), 1686-1689.

a [ a A

WHTINTI YU, UTHT Nwy, Sl vizBuzaiuag, Inda nund, Josuy grssassnid uag
& v = IS dy ¥ oy = a ‘g ¥
naunad dagwn. (2564). MsAnwasngnuaiiiesny Usinauiuedn uazasorsanu
ayyadaszvesansananszyien Weinwdundniugiaynseniy. 11sa153Teuas
WAILISEUUHUAN, 14(3), 152-165.
15790 11U waEnAdng Fduning. (2563). MseuwianantInlenATagyaINIALUY
Waduazdususasiuiunsildudanimse. Iaanssuansinuyudugia, 10(3), 84-98.
(% 6 Y o ca = a a 4 a o (4 4
TUTUUN WM, Ngauu 1AInTIT warlawe laEnisal (2563). MSRAIREANUIEN

ninanasafnsssurAviudy. (assnuidemandvenans). in1angrdeysnn,

=

VAUS.
an1nsal Uans, unnses ¥3dna, 01awn wndiedey, By IHLANISA, WYaIsIal Mg

sudufisn aassn uazgian yadn. (2563). ewnsayulwsiasunfiduiu Tun1sid
N1332UAUB9lATA-19. AU https://wwwid fisheries.go.th/local/file
announce/202107211106511 announce.pdf
drinnuinunsuarannsnidmiagiung. (2563). vy asinanuazUsslsvivasuiiudu. fu
370 https://www.opsmoac.go.th/surin-local_wisdom-preview-422891791843
grlndna AYQU wazAnte 9397, (2553). N1 ULNITIAENATAZ Y INIATINAY
BunsIIA. MIATINEIAIEATYIN, 15(2), 76-86.

AOAC. (Association of Official Analytical Chemists). (2000). Official Methods of
Analysis. At the Association of Official Analytical Chemists (1 7" ed).
Maryland: Gaithersburg.

Su, D., Lv, W., Wang, Y., Wang, L., & Li, D. (2020). Influence of microwave hot-air flow

rolling dry-blanching on microstructure, water migration and quality of pleurotus

eryngii during hot-air drying. Food Control, 114.

NATIVINMTnaAluladanavnssularieIngsy WInedesvagiivaansiy
Ui 6 atuin 1 wa. 2567


https://www.opsmoac.go.th/surin-local_wisdom-preview-422891791843

Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 95

Shiyu, Z., Bo W., Weigiao, L., & Yiran, W. (2023). Antioxidant activities of curcumin and
ascorbyl dipalmitate nanoparticles and their activities after incorporation into
cellulose-based packaging films. Journal of food chemistry. 404(23), 134741.

Sonkaew, P., Sane, A., & Suppakul, P. (2012). Antioxidant activities of curcumin and
ascorbyl dipalmitate nanoparticles and their activities after incorporation into
cellulose-based packaging films. Journal of agricultural and food chemistry.
60(21), 5388-5399.

Vieira, E.S., & Lemos-Senna, E. (2020). Application of a new validated HPLC-PDA method
for simultaneous determination of curcumin and melatonin in hyaluronic acid-
coated nanoemulsions. Journal of the Brazilian Chemical Society. 31(3), 467-
a75.

Wanyo, P., Siriamornpun, S. & Meeso, N., (2011). Improvement of quality and
antioxidant properties of dried mulberry leaves with combined far-infrared
radiation and air convection in Thai tea process. Food and Bioproducts

Processing. 89, 22-30.

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY
U 6 atiui 1 w.a. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 96

Y
I )

ﬂ’?']ilLL%QLL’i\‘i‘U’lelLﬂ@ﬂﬂL%ﬁﬁﬁﬂéﬂi%Lﬂ%L‘I/l'e']i'lﬂ'é]ﬂﬁl’]

NUAIUNEANVDILAINY
THE STRENGTH OF CERAMICS TERRACOTTA
CONTAINING PLANT ASH

o

NUNSY NIV

o

Thanarat Jitcharnvichai

AugAlulaBgnamnsy InIne1deTvdgiyaansu o.des a.divalan Ussmelng 65000
Faculty of Industrial Technology, Pibulsongkram Rajabhat University, Muang, Phitsanulok, Thailand, 65000

Corresponding author e-mail: papthanarat@gmail.com
iuﬁvﬁﬁwu 8 un3nAuN 2567
"hﬁLLi‘ﬂ‘UUWﬂ’J’]M 26 flunpw 2567

S| FuitnouFuunanu 27 fuau 2567
UnAngs

[y = o ¢ A Y

WellinguszashiiiefnwenuudasweniofuesdndUszunnivesinenniidin

fidudunay uasifleUFouiisuanuuandneseninauudusiveadofueind
Uszinnmeaonmitlifidnfisuaiiifiunaned ngpuiidvunde fuwmismeiania i
unav e waziddudlng fvuanguiiensuuuenzas 3 ngu wieuingAu 4
Tagfvuaruanauliidifu Tugudrenisdauuy wilugumgd 1,100 ssansaidea
nanFidenuin iefulenfindussianimesinenmaindumiemsianda Tanuudouss
148.5 Alansusamaeuiiuns ddefusnindsunmmonaenmiiidduiiine
Dudunauiinnuudusigeande 288.0 Alansudomsnusufiuns JUsuaudidudnilng
naupgiosa 25 voeIngiy oRuwdindussamoronmifidrenamn s dudiunand
AULTusagdnfe 216.7 Alanfusonsuwufiuns dusunandieamsmauedSovay
12.5 v0e¥ngiAv uay oAuwnindsuanimesaeaniiiidunaududiunauiidiaaiu
uussgeanfe 79 Alansusomsnaauiiiuns JUsunadunaunauegesay 2.5 vesingiu
dowunuisuidsuamuudussiudefunindussanmonaennanfumismea
uia nudidefumriindUssinninesaenmiifidunavnasiiruudausainiinguiifi
gnavnsuaziiduinlnanauey dsdimnuudsuseiigandn Tasmeuudausefiunnsaiuds
JuegiuUTuamesdiulsznounanivond iisudazaiin gumgifie n13usy way
Usinameadfinludiunan Tnsdrunandinanundrsiuannsaiaundundndaseildase
wandudoyaativayulumaiitonfuioluld

o a

AANARY: WIIANE, WY, ANLTILTIVUYTITNE, NTIAEAAT

NIATIVINMTnaluladonavnssuuarifIngsy WnInedesvigiuaansiy
Ui 6 atuin 1 wa. 2567



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 97

Abstract

The objective of this research is to study the strength of terracotta ceramics
containing plant ash as an ingredient and compare the difference in strength between
terracotta ceramics without plant ash and those with plant ash mixed with them. The
determined raw materials were Thalekaew clay, rice husk ash, rubber ash, and corn
stalk ash. The researchers categorized the samples into three groups using purposive
sampling, prepared and weighed the materials, sround, and mixed them together. After
that, they formed those samples by pressing in a mold and burned them at the
temperature of 1,100 degrees Celsius. The research results revealed that terracotta
ceramics made from Thalekaew clay exhibited a strength of 148.5 kilograms per square
centimeter. With plant ash mixed in the raw materials, terracotta ceramics with 25
percent corn trunk ash showed the highest strength of 288.0 kilograms per square
centimeter; terracotta ceramics with 12.5 percent rubber wood ash showed the highest
strength of 216.7 kilograms per square centimeter; and terracotta ceramics with 2.5
percent rice husk ash yielded the highest strength of 79 kilograms per square
centimeter. When comparing the strength values of terracotta ceramics made from
Talay Kaew clay, and those mixed with rice husk ash displayed lower strength than
those containing rubber wood ash and corn trunk ash, which revealed higher strength.
These strength values varied based on the number of chemical components in each
type of plant ash, the burning temperature, the forming process, and the amount of
plant ash in the mixture. In summary, the mixture mentioned above can develop to
be actual products. In addition, the obtained information is useful for future research
endeavors.

Keywords: Ceramics, Plant ash, Strength of ceramics, Terracotta
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Abstract

Selecting the distribution center location is one of the key mechanisms of
logistics management. This study aims to analyze optimal locations for fruit and
vegetable distribution centers from each district in Uttaradit Province by developing
the mathematical model for analyzing distribution center locations for the best one
with the lowest total costs and the minimum total time, using Excel Solver for data
processing. The data for analysis includes: transportation cost; distribution center cost;
distribution center capacity, vegetable and fruit production volume, distance, and time.
The results of this study concluded that regarding total cost factor; the locations of
the fruit and vegetable distribution centers including Mueang district, Tha Pla district,
Nam Pat district, Ban Khok district, and Laplae district have the lowest overall cost of
46,066,154 baht per year, while in terms of total time factor; the locations of the fruit
and vegetable distribution centers are those in every district of Uttaradit Province, with
the minimum total time of 45,344 minutes per year. It could be seen that the five
most suitable districts for setting up vegetable and fruit distribution centers owing to
both overall cost and overall time factors are Mueang district, Tha Pla district, Nam Pat
district, Ban Khok district, and Laplae district.
Keywords: Location selection, Distribution center, Agricultural products, Mathematical

model
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Abstract

Corn silage, a high-quality animal feed is well-known for ruminants. In corn silage
production, the main problem is the lack of corn plants. The purpose of this study is
to reinforce procurement management for a corn silage production company. This
research implemented mixed integer linear programming (MILP) to solve the truck
allocation problem and simultaneously helping make decisions in the resource
procurement selection planning, aiming to minimize total cost regarding transportation
and procurement costs, resource demand, customer demand, supply sources,
production capacity, and transport planning decisions for different vehicles. Regarding
the test of the proposed model, it used the data obtained from a corn silage
production company in Sukhothai province, Thailand, and employed Microsoft Excel
Solver to find the solutions. The results found that the minimum total costs were
318,757.60 Baht, comprising transportation costs from the planting areas to the plant
of 7,507.60 Baht and resource purchasing costs of 311,250 Baht. In conclusion, this
research has proposed that mixed integer linear programming can gain a suitable and
exact cost for a real-world application.
Keywords: Mixed integer linear programming, Silage, Procurement planning, Truck

allocation
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