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Abstract

This research presents to design and develop a of CP 888 maize dryer by using hybrid
solar-electrical energy dryer. Drying characteristics were analyzed based on factors such as
humidity and temperature. The initial moisture content was at 25-20% (wet basis) until the final
moisture content of sample reached 14% (wet basis). The drying experiments were carried out
at drying temperatures of 40°C, 50°C and 60°C, hot air velocity of 1 m/s by control cabinet with
dryer. In the case of using only sunlight, the temperature cannot be controlled. The hybrid
system starts working when the ambient temperature is lower than the setting temperature.
The experimental results showed that the drying temperature of 40°C, 50°C and 60°C for the
average drying time of 293, 244 and 160 minutes, respectively. The results revealed that the
increases in drying temperature caused a decrease in drying time. Although, the initial moisture

content differs slightly.

Keywords: drying, CP 888 maize, moisture content, solar energy

JElq 21saNsIAdNSSUMANSIAa:MSIVENBOUINNSSY ‘ 1
----- = AMDIAONSSUMANS UNs.dau Sneniwmuounnu



unin

171na (Comn)
ANNAABATEERTlulsTInAlng 58999917
Wakagd1@1a lud w.e. 2554/55 - 2559/60
UsznalnefuSunanisndnt1ilng 4.61 a1usu

2 A A & Aa
vuialsvidaniland

Fasnsnandiinnanacdesas 1.94 Hied
wzdgn 7.15 §ils Shneadefinsmzugn
anad 1.09 &3 Fanslidninaludsena 5.72
Srudu f8nsnsldinlnelulssmaiuiues
a¥ 6.39 USuunisdisand1ilng 0.22 a1udu
Sasnsdeeendlnaiiniudosay 11.44 fn
Juyarinisdseand1alng 1.88 d1uum yaen
Sasnsdseandalnaiutuienay 8.74 g
%aiwmﬁﬂgﬂﬁuasgjﬁ'umméfmmmmmaﬁﬂ%
Usglowd dgnifieldindndesldusiindnna
voadngs urdugnifiednduanlunsinudels
dnirusinazldiusaslandugsvdotusiinisuan
newn tieflaglduiuimduuazluuin dau
Fnlnailndeudeuliwusifivarsiindediu u
Frlnevanu Wy Ssanansaduundinaniy
wenwenans lnenssuunuuuiazdelendnuag
vosutauaziudoniundaundnd dny 3
duuneenilu 7 vlia Ao 1L41lwaiyu (Dent
corn) 2. 41lnaauds (Flint corn) 3.4171na
#21U (Sweet 4. 417 nadn (Popcorn)
5.4719nands (Flour corn) 6.419naUa (Pod
corn) wag 7.41lwatuiled (Waxy comn) [1-2]

corn)

UM 1 9nilnediug 3.9 888

s A

drlwadssdnianeius 37 sss  fdenns
Inermaniie Zea mays Linn Wugdnlnaides
dnda Juiugueausem njaumngaanssuwan
g 911in AINEIRU 215 LwuRluns AdwgaEln
125 wwufwns e1giviueantng 56 Tu nandn
1,200 Alansusials Wesidudnymnziudn 81
Wosidud Snitinmuandnulnvunnsaslindany
g9 Indanulduselevidlalugnsuazdnitvindu
3,168 uay 3,370 Alaunaed/Alansu dlusiusi
Uszunad 8-9 1Wesifud wariinsnesiiluladu
v3nlaunazimlslofui warfiszduuaadoy
susivieaviadaga [3]

1lwaausadgnladag 2 ade wavilvas
mimummaﬂummuqmﬂuﬂuﬂammﬂu
mﬂ‘wmmﬂm‘uLﬂmimmvmmwmum AU
mLﬂumaqmmsa‘uLLmLuaWun‘meiwmmmuw
wanzay Uaenfoainnisidviiateveades
Tnewanzide sxwamendu (Aflatoxin) Bafifin
sofuslnn wiatralnamsinutulaiiu 14%
wnsgilen asaelivasnfosonisuuitou
vesdeezlamenduly

Tuafninensnsazlgisnsiuissienisnin
uaA (Sun Drying) %aﬁé’unuG?WLLsﬁ%'ﬁﬁﬂﬁquﬁa
ilesun91n un vy wias nmsenvay usy was
Fodlditu 2 7 sveriian wazuseuANIn
sdseniidedrdafefuanizeoinieiililal
arusaninlanandnuiisla doulawauil
wialulagunld Tnen1sviuissmsausou (Hot
Air Drying) #933msvilviuissneaudeuarls
Fouiifansoutrurliiiieglunandnssive
lufuasoumadesssuisaunelugou [4] Fevin
Tinandninauduanainiuiifonis wayd
AwTusLaNe

v
ada =

Nama(ﬂﬁlﬁ’]LLﬁQIﬂEJ’JﬁHR]B@JﬂﬂJﬂ’]WV]@LLﬁ“’
ave1n ammiﬂuLﬁaumaqqaumﬁlmmwmimﬂ
wandsluniseuutanienisanaiuduiinade
@mmwmaamﬁmﬁ%ﬁy’q NWANBAIN N19LAT LAY
Faam auamynanmeamiiddey Tiun ety

WALNISUAFIVDUUAANYTZUNINNITOULIAT T4

1 ‘fElq 21sahsdfAoNSsUMAnSHA: I’HSODEIIISDUOVIFWU

ACUIAONSSUMANS UNs.8au Sneniwnuoulinu



danaliminnisuaniansownninluiwdniiy
aanmnaailudafivurein 16un ndu 3
UfASennsiindunna (Browning reaction) uaz
ANAIM9D191 LU AN INNI9TIN N kA
ALEsalunsenvesudniie [5]

5UN 2 nsthdnlnemnuan

nfinanundreiunisnus{Ideldiiuds
muddn o INanaAIINIsInYAT Beas iy
99n1a udnisuilaafinaented feduds
Suduosdinafiusnuiimdednuieamnin
wazUsuudenuduiianzay (6] dviunis
Fusnwflenliin 14 % wesguden fadu
NenuzgITealaAnwInIseuLiIvTani1Tan
AL UKaRAAINTINYAS TLlunszuIunIs
frumaluladndenisifuiiafifienudidyde
nsnwIRUAIN anaugyideuaraunsaiu
Snumdenaldiduszernaiuiu leaniens
ounuulaviadldluiiuazuaseniindsinau
i [7] uazandsliganileuiaiosouuuuay
Zou (Hot Air Drying) 8nvaszuuleusaanunse
ouwidldluvnridunnuasdinudiugs Snans
Tduaoriindognufeailiniuiouainiinisain
LAALUUTIIUAN [8]

FefunnugieTadiingusvasdfe odnw
nseenLuULagiauaTosouilnalagld
Ifiuazuasering waziiiednuidaded
wangauldun anudu gamgl fifldenisou
Flwanuuitain [9-11]

a.

Aaniiuany
1. nsndeufaggaduiiionianiizi
Maneau

1.1 i3asilauazgunsailunismaass
mAnuTuENRY

1) gaulnih (Hot air oven)

2) indesdahminAinea nadow 2
Auvida Tnsauagidealuniseuld 0.01 niu

3) nvuregiidudmiumanuiu
(Moisture can)

1.2 Junsunisiauiuimnnty
(Sudu

1) neaaesddn 14 a1
ImnssuAdosna uninedomaluladsvueea
daU INYNIAVBULNY

2) mstavinannutududuh
8MTUINTFIUVRI AOAC (1990) Association of
Official Agricultural Chemists. [12]

3) autagegiivlonlugeuluill (Hot
air oven) flgamafl 105+5 sarwaidoa 1y
a1 1-2 Falus dhdaeegiideussnaingey
Uaewiialy qunseisgumgivesdioegiiden
anawiiugaumgivie

0) Fathniingroogiidouiiinienls
i dnneiwsenlildludeegiiiey e
ymimdnuatuindrdntindeusuus

5) ideogiideuiiussednlnad
FosmamAUTinumsdussudigeu ieeu
THusfigaumgdl 10545 ssrwaiBea iunan 72
s

6) ¥nigegiiioufiussadnalned
puuandaUdeniivld aunseisgumgiivesiag
ogiidouanauviifugunniviosuddadmin
frwoglifloniiussadning dufindrdminuds
AU

7) sududeaiute 5 uaz 6 auld
wasvastimnuRsiidanaansads udaily
Aunisannsi (1) wag (2) [13]

.:fElq 21sas3AdNSSUMANSIa:MSIVeIBoudINNSSU
i !
_Z:

~~~~~~ = AMUIFONSSUMENS UNs.8au dneniwmyounnu



sutheegiideusmegeuliih
igaumail 105:5°C

Wunan 1-2 Falua

Wed «

x100

My,=
-
de
M, e mrudusnasguden, (% wb.)
W fie dwinSusuveaian, g
d  fie dwinTanuiy, g

AunanURinaeuTucuduy

G v g uy
ihiwegiiluseenangeuldli
Fuimindeegiidey

waztuiinanimindoegiiey

ihieegiiiaiiussydnlnag
puwiua Yuhmindeegiidiey

- P LR ST SO Y
VI‘UEii!"U’]’lIWﬂ VUNNATUINUNWBY

ihdmalwaviwselildluisegiiden

I T VR SRS T SO VI o
LWDTIUTHUN LASUUNNATUINUNNDUBULIN

o v aa & v
dheegiillouiiussgdnalng
dgpu Vigamgi 105+5°C

Wunan 72 Falas

5
DU

JUN 3 MsiadSinaunnuRuEuay

o 1 &’ AI
N15ANUIUNIUTUIUAIUTULTUAUVDILUAR
1WA A9EUNIS [14]

AMNBUNINIFINTen (% Wb.)

v == 00 (1)
w

w

&
AUYUUIATFIULIAY (% db.)

W—d

M, = x100 (2)

do M, fe arwdunasgiuden, (% wb)
My 0 AuTusAsTINLRY, (% db)
W e dhwilnEudusestag, ¢
d o tnYanuis, ¢

1.3 Lﬂéaaﬁauazqﬂnmimwmam
TUNISNAABIAULAS DI ULTINEI91Y
uasnfinduuulauina

1) 1n3padainiinAsneanedoy 2
B

2) 13osTamuaseniing

3) tasesilevuiindeya (Data
Logger)

4) wosludAuUa

5) 1A309DULTING LA IANS
wuvulauin d1uUsEneUTDILATEIB UL
(1) Bomas (Heater) vu1m 1,500 0d d1u3u 2
# vimiidl liannufeunieluiosounsis (2) 4o
szuuAIAN Yl muaugamall A
aul (3) Wnay vu1n 350 FAd 2 F7 LazuIn
120 $adt 2 #2 viwhil wWhasilsivsudeuntely
Vo ULy faguil d

sUN 4 LASDIDUBMINA TN ULEID TR

wuulausa

4 JElq sansdFonssuMansnas n]SODf.IIIS\)UOﬂriSU
~~~~~~ ACUIAONSSUMANS UNs.8au Sneniwnuoulinu



1.4 Junsunisnanssiuiaiaay
wimgenuuaseinduuulauia fsgui 5

1) naassluaviainssuaiona
unIngraemalulagsvuenadaiy Ingan
YBULAY

2) wisudnlnaneusuuss 49
thwiindalng 10 Alans

3) faAaTpseuLTsdeuntTnaaes
muauguvgiinlilunismaass fie 40 50 uay
60 esALgaloa aud1fy Liesaindeanis
Anwinariinigsinafiswe sz UM
oaumgiioh anumgiiviunans uazgamniigs

4) AMVUARIUANAINSGIAN 1 WAS
it Lesananuiauiinadoudaesly
nMseuwiadloisuiiisuiunaangamal uay
ilefean1sfnuniinszidnsnavesgungiify
IANYBINTOUNY

5) WUaLAsasaunranald 10 w19

\wsesaULtagluan1IzAInewiNmMARes
6) UIU1ILNALTILATBIDULTS FI9AN
Tuiingaumaiignludd v 1 Wi waeriin1sds

3

W 9 1 99109 aaennsounieaunseisls

v

Ut nAARUWIRNANNIUAAYTINY 14%

= = vy o
Wmsguden elaannnisAiuin
g yiniseuuislunsazieuludn 3 At
I PV RGRILEL

NaNITNAABILAZNITRAUTITNE

LﬁaamﬂﬁmﬁﬂﬁﬁwmimaauLﬂ%"mauuﬁq
nanuwasefinglausa lnenaaouey 3 ann
ot lnetuiitunausalaviesiiudulaldianis
Las0iing wartufienniawsulalagldssuy
lgusauazSufihnsuuazruiouialy foeih
wanla (Fine) viosinldfwavdefiuatosnin 1
druvesviosiiigumgiliringn 2325  eam
walled ounilagn 28-34 ey aaldya Hu
FAeurilu (Almost Widespread) w1889 fnuy
andaus 60% Tuld wldiiu 80% veiuil
(19/8/2020) 903Ul 6
\n3eseuiionmaiigeanil 62.1 earwalduad

Y 9

nsugndenIng,
a1 12.27 u. wazllgungiaigan 35 097
= = S v aa
walged Mian 08.56 U. wnuatadedideday
@ > A % 2 =
JuAraruduveuas Inihegidu W/m' uagdl
! ' 2 A
ANE9EARYN 1160.447 W/m” MIan 12.27 u.
] 5 { 2
LardlALAIA1aAN 66.81564 W/m
15.47 u. Fevziiulaindedivesuasanas

=
3an

wisandmlng (Wugsssing)

0% o
Falwmindnlna

w-d
My = x100
w

M, A arudunasguden, (% wb)

W fie vmninSusuvesian, g
d  fe dminTaauis, ¢
; O G
msdmnammimindninavdsouusia

Ainudugaring 14% wmsgulen

AIANASDIDULIINDUNISNAADY

oy
AnfaAIpeinAuas

o w A
drdnlnaldirsosau

| 2as es?'

a & 4 oo v
ANPILATDIVUYINYBYG

uarAuimes

- MUANRNMNIVIAADY AD 40 50 uay 60 pemwalsa
- muRuAIIIAN 1 WRsHeRuNT

.
- dralnandsouuiis anutugaring 14% wnasgiuden

UM 5 Tumounsauuis

‘Skalq 21sasIAdNSSUMANSIa:MSIVENBOUINNSSY

****** = AMDIAONSSUMANS UNs.8au Sneniwmuounnu



1160.047 W/m?

1 2 - L
nsminaassautalna 1neldusasening

1400

1200

1000

]
B8
a9 W/m?

8

[ =y
8 8
ATNAMULYUYDIW

[=]

JUN 6 uansruduiussEnigumglivagmaNudiveLa

a

gaumgiiluiaIesevazanatniuluaivuay

AU
a

gaunniiaglinusgivuatonfind@auneves

'
v a

TuN19/8/2563 laungsedu 4 (wusauiias
use “Blna”) : nsugnionine lufuil 19 1fou
damAu n.e. 2564
HANIILATIERAINFURUSTENTN
USnaanudufuinatveaniseuuiadnalnad
QMU 40 50 uar 60 BaMgATed Lag
AMUARIUANALLEIAN 1 WATABIUT was
ovauNIERIAINTugaTeUsEIa 14%
uasgruden wuitniseuuriefigungll 40
ssmwaioa Thanluniseuuiaadouiuiign
Tuvnigfiniseuursiionmnil 60 ssriwaldes
THnanluniseuuisadedesiign iosainnis
suwsigunnfigsdanalinisdiomanuiou
LaznITaIBINLIanIeNITIEIMELIaeNn N
TlwaldAninnseuwsisiigumntian
nan1seuwiLantlnaldaenndasiv
HANSNARBIDULIIYDITNITeNAI8YINY 819
\@u Ibrahim Doymaz, (2005) [15, 16] la@nen
wyAnssun1seuLiavesdden lneldinies
DULTILUUTUUIS HaNTSANBINUTINITLAY
gaungiivesainiawieyilyssezianlunig
BULINAAAY NHAATIENANFUNUSTENIN
Uhinmeaudufunanesniseuuiednilnn 3
aslinafuturesnungiidalfsrozion
Tun1seuuisandesas faufinutuiuduas

pnafuieadntios way L. Kocsis et al, (2011)
(171 lafnwmeassniseuwistnalng agld
LA3BIDULTILUULN09 HANTANYINUIINIT
\isgamnivionuiivesenia azanansnan
AN UWAeEI T EATY

n5UT 7 uansnuduiudszning
Udunaaudurestiiinafunanigaumgd
QUG 9 uarouaUATNTUAATNEY ST
14% 31935 Ten wudHanAaDIe UL
guvindll 40 esmwaidea $1ilnmfindwiy
Sudu 19.72% wasgruden Tdnailuns
puLVaRAY 293 Uil wieUssanm 5 9w A
MsvaaeteuLTiafigamall 50  erwaLTya
drlwadanutududy 19.84% wnsgrudon
THnanlunseuuiaiade 244 unil wieUszuna
a4 s wazransveaoseuLisigamad 60
psrngadea d1lnadanutuiudy 19.67%
unsgruden Maarlunisevusiaads 160
undl vieUszana 2 alus doyanismaaes
DU

HAN1SILATIENAINFURUS TN
USnaeutufunaivesniseuuisinlned
gaunilouwiia 40 50 war 60 B LEALTea lag
MruAMIUANAINSIAN 1 WASAAWT uay
pUaUNTETIAIINTUgAYB Sz 14%
wmsguiden wuin MseuLsiigamail 40

‘ 6 :fElq 01Sa81SIAINSSUMANSIA:MSIVEIBOUINNGSU
; e ACUSOAONSSUAANS UNS.8enu Sneniumuouliniu



v W . &
nivlA NduNUSIzNdN9A INTULAS LA

25

20

15

10

ATNTL FOWB .

i

160 W1l

100 150

293 w1l

¥

244 Wil

—t— acuinid 40 adge

=l i 50 age

——  Fuinids 14 %W, amuad 60 aven

200 250 300 350 400 450

1287 /Ui

JUN 7 uansmnuduiusseninaUsinaanuurestnilg

ssmaaidea Tnalunmssuwinadouuian
Tuvagfinsouuiefigamgil 60 ssrwaidoa
THnarlunseuwiandstiosiian Liesainnns
ouuTiafigumngiigedsualiinisaiomaiiudou
waznsdiBmuaauienisseivetiannain
FalnaldAninnseunsiiguuniion Jeaguld
Mmafivturesguvnddmalisrozinailums
puLisantionas FausiauduiFuduagsiafy
\Weadniiay

dunan1Innaeg

1) HAHATITAAITNAADILASTDID UL
nasULasendwuulauia vinsvnaetey 3
anme1ne Ae Nuaseiing lufluaseniing uag
Ausn 1uin lunsdiifuasorfinduazgamniis
35 peAalded Famesazdalidvineru a0
g1 35 oA waldea Satmeday
yhamiteligumnilugevioufnum sl
wazannsavauldegeieaudiinunn

2) HAILASIERNITNARDIDULIAIT1I LN
NRABIRILLASDIDULTING 1 IURAIDTIR WU
lau3n lngaruAuauLsIaY 1 wasaoduli
Tngldiilluniseuuris d1alnayaflaznaaes
BULIYBIRUMAN 40 50 uaz 60 aerLwaLgya

fUSnanuduEudy 19.72%  19.84% way
19.67% wasgruden uazouIUnIIANY
anvingUsEann 14% u1nsg1uden wuind
oM ilouwdie 40 50 wag 60 asrnaidya 19
nanlunseuuvisade 293 unil 244 Wil uay
160 w19 lagldszuulausa Faazuladinis
distuvesgumnTidmalisrozinailunsouwis
antiosas Seusauduiduduaganafuios
dntley

3) NAIATIBNNITNARBIBULTIUIIING
NARDIAIBLATBIDUUTING s ULAT RS UUY
laun lngnaaauauLia 3 a0 wenIe

9) uuudt 1 omaudaladiuan fenudy
Fuduil 19.72% wesgrudenldiaani 260
uitldanudy 14% wmsgrudongungiiais
fldovegi 45 ssmaidoaiiosarnnisld
waauanliianssanuaugamgiinigluiaiesey
g1

INNANITIATIEANARBIB UL LNA
117 Jeaguladingungliovuielnanonns
Wasuuaspanmueainlwadrlunnduuas
gaumgieuwiafimunzandmiveunsiaiialue
ARgMMNN 60  BIANTALTLA UAYNITOULUY
leuialuaninerniafiuanaisfudarinlalaia

\E Elq 21sas3AdNSSUMANSIa:MSIVeIBoudINNSSU
* !
b LA

—————— AUIAONSSUMANS UNs.8au Sneniwmuounnu



O

| A ANaa a & A °
WIS I ensalndiluanaginuiuigei
Taltanlunsauwiauuau

AnAnssuusenA

AMENITEURVBUAMAIVIT YN
MINssULAS0ING ANEIAINTIUATENS
U1INYIFNALUlagIIBUIAADEIY INL YR
vouuwnu Al¥nrsaduayuyuniside was
YoroUANAYTIVAMNITIvAIN TR ILAE
WUSEANIN AEIAINTIUANEAS UNIINBRY
waluladswuaradau Inenvaveunay 7
Bouleaniudl warTangunaaldng q dmiu
Tassmsi

LONE1591994

[1] nSu3WIN1SNEAS, 2547. LBAANTIVING
Flnadesdns. sruil 11 wih s6. $nedis
USDA. 1968.

2] ns¥nTILnwAswarannsal, 2552.
AuaNInsgIuauAINEns: dralnaudauia.
UINTFIVEUAILNEAT UNY. 4002-2552,
A1UNIUNINTFIUAUANYATHALDINS
WA

[3] nsawiugialng, 2015, A15IUUN
YUaVeIT12INa. d010uITLATHAIUILAS
URINYIRELNYATANERS.

[4]  RYEITI A19e, 2562. N15ANEI
SvsnavasnsouLisiinadaUsunaaulnly
enfiuludadialnadruniesdiiog. ndngns
YTygiainssuaIansumIUuananu13un
AInTIULAT0INa ANsIAINTSUATERS
UINYIFNALUlagI1BUIAADEIY INL YA
YDULNU

v
¢ @

[5] #iua didus wasdvim Asiia, 2536.
NAFUNISINNA2 1T UTRAULNAAT1 TwaN
Snwldunu. A15398 NDY

LNWATIAINTTH ASHAVINITLAEAT,

NTUNNUMIUAT:
ATENI9
LNEATHLATANNSAL.

[6] ©3309 i3au, 2550. iA3asanANTY
WaAWUgsTUUANLAY.  ATUVNUNIUAST:
AAIYIAINTTUVUEETER AEIMINTIUAIENS
unINedamalulanszaauna NIz uAIIALe.

[7] yad wamuns, 2009. 1ATesanANAY
waanvindnluuszne. an1duideinuns
AAINTIY, NTUIVINITNWAST.

[8] auv i lanausagus, 2540. N15BULKS
WwaaNyuazaInisu1sUszian. anondu
weluladnszaeundsuys. fusiaded 7.

[9] @3 Sunsany, 2560.  walulagnis
auniadaendssuiedoniing (Ruriaded 1),
ATURAL NSNS RS,

[10] walulaByatu, 2561, wwanduiden
whawug dreugndnnTnadssdailildnad,
duAu 11 fgu1gu2565, 310 https/www.
technologychaoban.com/bullet-news-
today/article 90220

[11] nwasinlng, 2559, nsu3YINTs
WNYATLASULNTINYATNS “HANLNAANUS
d1alwaganan” Tdee. duAu 11nguaiay
2566, 310 https://www.kasetkaoklai.com/
home/2017/09

[12] A.O.A.C., 1990. Official Methods of

Analysis. 15th  Edition, Association of
Official Analytical Chemist. Washington
DC.

[13] Lingayat, A., Chandramohan, V. P,
and Raju, V. R K (2017). Design,
Development and Performance of Indirect
Type Solar Dryer for Banana Drying. Energy
Procedia, vol. 109, March 2017, pp. 409-416.

[14] Gulcimen, F., Karakaya, H., and
Durmus, A. (2016). Drying of sweet basil with
solar air collectors. Renewable Energy, vol.
93, August 2016, pp. 77-86.

[15] Doymaz, I. (2005). Drying behaviour
of green beans. Journal of Food Engineering,
vol. 69(2), July 2005, pp. 161-165.

:fElq 01Sa81SIAINSSUMANSIA:MSIVEIBOUINNGSU
* !
b

i = AMDIAONSSUMANS UNs.dau Sneniwmuoulinu



[16] Doymaz, I. and Pala, M.(2002). Hot-
air drying characteristics of red pepper,
Journal of Food Engineering, vol. 55(4),
December 2002, pp. 331-335.

[17] Kocsis, L. Herdovics, M. Deéakvari, J.
and Fenyvesi, L. (2011).Corn  drying
experiments by pilot dryer. Agronomy
Research Biosystem Engineering Special

Issue, vol. 1, pp. 91-97.

\F Elq 21sas3AdNSSUMANSIa:MSIVeIBoudINNSSU
i !
b

—————— = AMDIAONSSUMANS UNs.8au Sneniwmuounnu



nsanvadeusenninuduluagnisnanisanlelWudned nsalAne : USENAI8819
The reduction of soft foam issues in shipbuilding production line using EPS foam:
A Case study
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Abstract

This research investigates the issue of soft foam of shipbuilding in the production line of
EPS foam in a case study. One of the factors leading to soft foam problem is the process of
steaming the EPS foam. The control of the steaming time in the EPS foam mold affects the
softness and adhesion of the foam beads. Due to the difficulty of controlling the quality of
foam consistently, production control during the steam injection process is necessary.
Therefore, this research aimed to identify factors affecting the softness of EPS foam, and to
design a solution by replacing human operator with semi-automatic steam injection machine.
Standardizing the injection time of steam into EPS foam mold can improve the quality of the
EPS Foam. By using a semi-automatic machine, the steam injection process can reduce the
problem of soft foam by 88%.

Keywords: Softness foam, foam production line, steaming foam, EPS foam (Expandable
polystyrene)
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A connection between hybrid one-sided hyperideals and hybrid bi-hyperideals
in hypersemigroups
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Abstract
The concept of hybrid structures, which combine soft and fuzzy sets, offers a powerful
mathematical framework. In this study, we apply hybrid structures to explore the relationship of
hybrid hyperideals in hypersemigroups, a hyperalgebraic structure. Specifically, we focus on
understanding and establishing connections between hybrid left (right) hyperideals and hybrid
bi-hyperideals in hypersemigroups.

Keywords: hybrid structures; hypersemigroups; hybrid left (right) hyperideals; hybrid bi-
hyperideals.

1. Introduction certain literature, are a useful concept of

In 1934, Marty [1] introduced the hyperstructures [6-8. They are a generali-
concept  of  hyperoperations,  which zation of semigroups. Hypersemigroups
extended the traditional notion  of extend semigroups’ fundamental properties,
operations by defining the multiplication of providing a broader framework for
two elements as a set rather than a single mathematical analysis and applications.
element. This groundbreaking introduction Hyperideals play a pivotal role in
laid the foundation for developing investigating hypersemigroups, particularly in
hyperalgebras, as hyperoperations have the classification of hypersemigroups using
extended diverse algebraic structures into linear inequalities. Hasankhani  [9]
hyperalgebras.  Consequently,  hyperal- extensively studied the fundamental
gebraic systems have found utility in properties of left and right hyperideals in
studying  various  scientific  disciplines, hypersemigroups and explored Green’s

including biology, chemistry, and computer relations  of  hypersemigroups. These

science [2-5]. investigations highlight the significance of
Hypersemigroups, also  known as hyperideals in semihypergroups. In 2015,
semihypergroups or multisemigroups in Changphas and Davvaz [10] introduced the
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notion of bi-hyperideals in ordered
hypersemigroups, which can be viewed as
a generalization  of
is worth noting that bi-
hyperideals can be defined and studied

within the

hypersemigroups.
However, it
naturally framework  of
hypersemigroups. Bi-hyperideals represent
an extension of left and right hyperideals in
hypersemigroups. While this study does not
cover all the types of hyperideals, the
readers can find more information on the
subject in the references [11-14] regarding
hyperideals in hypersemigroups.

Hybrid structures combine soft and
fuzzy sets and serve as mappings that can
effectively handle detailed information.
Jun et al. [15] initially introduced the
concept of hybrid structures in 2018 and
applied them to the study of logical
algebras such as BCK- and BCl-algebras.
hybrid

applications in ordered semigroups [16]. In

Subsequently, structures found
2022, the concept of hybrid structures was
extended to the study of hypersemigroups.
Lekkoksung et al. [17] defined hybrid left
(right) hyperideals in hypersemigroups and
established some fundamental properties.

Mekwian et al.  [18]
hybrid

hypersemigroups and explored their basic

Furthermore,
introduced bi-hyperideals  in
properties. The investigation of hybrid
structures in ordered hypersemigroups was

also started by Sanpan et al. [19] in 2023.

Previous studies have explored the
concepts of hybrid left (right) hyperideals
and hybrid bi-hyperideals in hypersemi-
groups. However, no connection has been
established hybrid

5

between these

hyperideals. Consequently, the primary
objective of this article is to bridge this gap
and provide a comprehensive
understanding  of  the relationship
between hybrid left (right) hyperideals
and hybrid

hypersemigroups.

bi-hyperideals in

2. Preliminaries
A hyperoperation o on a nonempty set

H is a mapping o:HxH—>7 (H), where

72 (#) is the set of all subsets of w
without the empty set. A hyperoperation
o on Hinduces an operation
o:P(H)XP(H)—>P(H)
defined by
- {U
46B=

it4,B# D

(%) otherwise

for all 4,BCH.

A structure (#H;0) comprising of a
nonempty set # and a hyperoperation on
H is called a hypersemigroup
[7]1ifad(Boc) =(4dB)oc for all 4B ccH.

The following observation is not
difficult to verify.

Theorem 2.1  [18]. If (m;o)is a
hypersemigroup, then (P(#)5) is a
semigroup.

denote a
boldface

letter H of the underlying set, and write

From now on, we

hypersemigroup  (m;o) by its

the product 468 by 4B for all 4BCH.In
particular, if 4={a}, then we denote 48 by
a8 Similarly, if B={»},then we denote 48
by 4b. Moreover, we denote the =u-

product 46--:64 of 4 by 4.

:fElq 01Sa81SIAINSSUMANSIA:MSIVEIBOUINNGSU
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Example 2.2  [20]. Let m={ab,cd.e}.

Define a hyperoperation o on H as

follows.

o a b c d e

a | a a {abe} 4 {a.b.c}
b | a a {abe} 4 {a.b.c}
¢ | a a {abe} 4 {a.b.c}
4 | {abay {abd}l g {abd} g

e | {abal Haba} g {aba} g

By careful calculation, we obtain
that w:=(u;o) is a hypersemigroup.

Now, we recall the concept of
hybrid structures. In what follows, let 1be
the closed unit interval and E be a set of
parameters.

Let U be a nonempty set. A
mapping f:E—> 2(u)x1 is said to bea
hybrid structure in E over U (see [9]). We
observe that a hybrid structure s can be
determined by two mappings:
f:E— P) and f:—>1. Thatis, r can
be considered as a combination of soft set

£ in E over U and a fuzzy set s in E.

Therefore, any hybrid structure s in E
over U can be written as fZ(ﬁ,fz).
We reintroduce the notions of

hybrid left (right) hyperideals and hybrid bi-
hyperideals in hypersemigroups as follows.
Let H be a hypersemigroup and s a hybrid
structure in # over U . Then, s is said to
be:

(1) a hybrid subhypersemigroup in Hover
u if

NG <} and £(Ivr(y)

>V { s ()} for allx.yem:

uExy

(2) a hybrid left hyperideal in H over
v ifr)g(r@w)iand ()2 V()

for all x,yemn;
(3) a hybrid right hyperideal in H over U
ifj;(x)gD{fl ()} aﬂdfz(x)zu\e{y{fz(u)} for all

x,y € H;
(4) a hybrid bi-hyperideal in v over U if f
is a hybrid subhypersemigroup such that
OO A0}

and £, (x)V 7 ()= é/ {r.()} forall xy.zen.
uExyz
Example 2.3 Using the multiplication

table in Example 2.2, we define a hybrid

structure r in H over N by

. \.ﬁ(x) 7,(x)
a,b,d 2N 0.5
c,e 4N 0.9

for all xewn. By careful calculation, we
obtain that ris a hybrid left hyperideal in
H over N. However, f is not a hybrid right

hyperideal in H over N since

@D =r@ns )N (e)

and £ (@Zr@NrG)Ns(e). Define a

hybrid structure ¢ in H over N by

RO
a,b,c 2N 0.5
d,e 4N 0.9

for all xewn. By careful calculation, we
obtain that ¢ is a hybrid right hyperideal in
H over N. Define a hybrid structure h in

H over N by

{fElq 0158183F0NSSUAEANSIA:MSIVEIBOUINNSSU
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. h (x) h,(x)
a N 0.1
b,e 3N 0.4
de 12N 0.4

for all xen. By careful calculation, we
obtain that n is a hybrid bi-hyperideal in
H over N. However, h is not a hybrid
left hyperideal in W over N since

n() Z [{n @y=fr )},

xEH

3. Result

Example 2.3 highlights an important
observation: a hybrid left hyperideal anda
hybrid right hyperideal do not necessarily
have any relationship. Additionally, a hybrid
bi-hyperideal may not be either a hybrid left
hyperideal or a hybrid right hyperideal.
These distinctions emphasize the distinct
nature and independence of these hybrid
hyperideals ~ within ~ the  context  of
hypersemigroups. A question arises: Is a
hybrid left (right) hyperideal a hybrid bi-
hyperideal in  hypersemigroups?  The
following theorem can be addressed in
this inquiry.
Theorem 3.1 Let H be a hypersemigroup,
and r a hybrid structure in H over U.
Then, if r is a hybrid left (right) hyperideal
in H over U, then s is a hybrid bi-
hyperideal in H over U.
Proof. Assume that s is a hybrid left
hyperideal in H over u. Firstly, we show
that s is a hybrid subhypersemigroup in H
over U. Let x,yen. Since r is a hybrid left

hyperideal in H over U,

)22 N1 () and

uExy

VA7 (< (DS 1DV ().

uExy

This means that 7 is a hybrid
subhypersemigroup in H over U . Next, we
let x,y,xen. Consider

=N {525 25N ()

uExyz u€(xy)z

and

V{nwh= Y @i <iG<ova()

w)z

Therefore, s is a hybrid bi-hyperideal in
H over U. We can illustrate similarly for
the case that s is a hybrid right
hyperideal in H over U.

Let HL(H).HR(H) and HB(H) be the

set of all hybrid left hyperideals, hybrid
right hyperideals, and hybrid bi-hyperideals
in H over U, respectively. From the analysis
presented in Example 2.3 and Theorem 3.1,
we can summarize the following key
observations:

Corollary 3.2 Let Hbe a hypersemigroup.
Then,

HL(H)cHB(H) and HR(H)CHB(H).

4. Conclusion

This research focuses on exploring the
interrelationships among hybrid hyperideals
in hypersemigroups. Our result indicates
that every hybrid left (right) hyperideal is a
hybrid

important to note that the converse may

bi-hyperideal. However, it is
not always hold. Building upon these
results, future investigations will employ
these hybrid hyperideals to facilitate the

classification of hypersemigroups.
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Tunsvimihdudaveswnuusulnla

o o w
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Abstract

The research presents a mathematical model of the magnetic field generated by a
single upper-arm pantograph in a 25 kV overhead power transmission system for railways,
expressed through second-order partial differential equations. Computer simulation results were
obtained using the 3D finite element method implemented in the MATLAB program, providing
graphical analyses of the magnetic field distribution around the pantograph in a steady state.
The study simulated the magnetic field distribution in a single-arm upper pantograph structure
and analyzed the magnetic field distribution of a pantograph with a graphite contact strip and
brass as the contact strip material. The magnetic field values under the transmission line,
particularly at the center, have the most significant impact on the pantograph, measuring 5.9840

uT and 5.7515 uT , respectively. The overall pantograph averages 0.0559 x47T" and 0.0501 uT,
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respectively. It is observed that the average and maximum values of the magnetic field for

graphite contact strips have a higher average distribution than brass contact strips but remain

similar. Therefore, graphite and brass materials exhibit properties suitable for substituting

pantograph contact strips.

Keywords: finite element method, pantograph, magnetic field
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Abstract

International relation is one of the global learning and which is the main process of
international understanding. International relation can be fulfilled of the diplomatic sphere and
other spheres of development such as economic, society and also education. Throughout the
long history of international relation, Thailand has been engaged of international relation with
many countries including of the Germany. This closed relation between the two countries,
Thailand has brought the influence in the aspect of science, technology and education. For the
aspect of education especially on Thai technical education, German education has strongly
influenced on the aspect of scholars’ exchange, curriculum development, learning
development and the promoting of funds and scholarships for the achievement of instructional
approaches and researches. Moreover, it also plays the role of life-long learning to Thais who

live in Germany.

Keywords: Technical education; Influence of education; International relationship
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