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ABSTRACT

This project work belongs to the cooperative education students that demonstrates the potential
of transferring knowledge through a creative thinking process into a machinery prototype for production.
Four cooperative education students actively engaged in practical work, developing a self-propelled
longan harvester controlled by a single operator. The students spent approximately 3 months developing
this machine. The distinctive feature of the self-propelled longan harvester developed by the students is
its agile movement, driven by 2 wheels (with the front wheel controlling the direction of movement). It is
powered by a low-horsepower gasoline engine. The power transmission system has high torque and low
revolutions, utilizing a flywheel for force assistance in the transmission system to drive the hydraulic
pump. The hydraulic system then converts mechanical energy into hydraulic energy. The hydraulic
system is used to control the lifting of the harvester basket, with the person in the basket overseeing the
entire operation. Preliminary tests revealed that the operator in the basket could effectively harvest
gooseberry and control the machine with ease. There were no issues encountered during the testing
period. Therefore, it can be concluded that cooperative education provides students with the opportunity
to develop and solve production problems for entrepreneurs, guided by senior engineers and skilled
technicians as mentors. This process involves applying knowledge to real-world scenarios, collecting
knowledge, ideas, skills, and techniques, and combining them with know-hows and management
throughout teamwork and practical work. This cultivates sustainable skills and experiences that will stay
with the students over time, growing continuously if they continue to embrace learning. This aligns with
the policy of the Ministry of Higher Education, Science, Research, and Innovation regarding lifelong

learning.
Keywords: Internship, agricultural machinery, harvesting, longan
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dudlefnsaugdlvgilidealdaelusmurussnulunaiuiemn msdawuasdestuidalsauazuuasd
UsvanSamanas wazdwhliliannsaldmeiasing o defumnanawarinwinvewal il 3ddEufnwnaia
nsdnuaiafionummssmesileliislnedansieggeniseduiitinuneeanaunua vilildunseadiond
g Wsuiuduiiliddaus wuih madaudsiulivdermiugs 3 m Wialaeswfidian duanugaesiudledd
nsfnussaziisaiie Wl dananfiunntudninumualiolmifiddfimsduaialiugniiutu

nndgmnisnaueauussmilunsifiuferdilovennvnsng uaznmsimunsaiiuifemadledeglu
sgduitimuselUld satiarnnsduduanuidefifendes vsneufufiumeesumine douilifidgluion
mamfledsiimsugndnlesiuinn Wedeseenuftiaviafnu u aniuusznountsads tndnwndsdesnsudly
Yamnsiuiedilerisunsuinitymueaes lnensiaunaisaiuierdlendelinarundniitdnuas
TndiAgslusmdenerifinuasnaitnidald faunsoldaulinelasinuasns mivesuusunaziigesnulidudou
dananifaduinguszasivdnvesmanuaniaidest Tnsifnguavasdianziaifioliniinueniseonuuy maldeu
wuudeReuRumes MIaauarUszneutuny uazmsvaeuLoy

1-2 qunius 2567 un1aneraeusly’
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2. Yaquazidnis
2.1 duUAn1eneaTnvasiuaite

ftusslofitouugnldun Wusdne Avury ouder wasuh msvgnailouvudaiuazlgnavesviaseming
funazuaadaus 8-12 m e uazauy (2560) drainuwasnsignailevhiluluamamie 18,119 3o iile
Anwnszurumswanailoveanuns nuinnunsnsugnivusdae Tasdnlngiugnaile svee 8x8 m wazilefnw
Foyadmmenumsiwesiiierdesiusudlodsuandumsnsd 1

2.2 wulAnlun1seaNULUU

Pndymnsituinerdile slidlenaaudenie inwnsnslasunaneuuvuanas luruendadonis
HAns1A1geTu AagAndunuiddmmanasiluniseenuuuiaiasiuiesalenss o dail

1. Tauldlaeduidheu 1 au

2. ansafuiemananuazdnusfsslefiagaiudlogean 6 wns

3. fszuuduindeusnenuesiianansayliiesonfufenfiumin aesnds uaziadeuilumadneunls
91995y

4. amnsatadulrinssdnontu-addluneiguiohoglunszdiiviie

5. Miasessuduudurunadnduiuigs lidudusesmslimmiiags ilesmnmsindeuthetrdoai
Aenededldsamsaaeivuine dunaedouiitionuossisyinu vismuliuauinalndifeariiiy

6. annsodufoRaulumlinafiiinsajuiiFeiszerseminediu x unUszana 6 x 6 m

7. aunsauiuiRednlelsmnggsonislidesns

8. thutfnussnlunssdiuszana 400 ke

A1397 1 auTANINIen NUaRuaT lenlgUTENaUNITDNIUULAS DALY

A0U WIS GHE N19971993
1 ANEIEY (m) WelsauAuil  10-12 LWRANTE wazAME, 2553
nytllafin1sfnumens
2 ANEIL (m) Wewsauau?l  Ueendt 6 wasTuiuzunsnIsdin LWRANTE LazAME, 2553
nstiinsAnLsana wrlana (Msadananeny sdvaey
NTWUUNTOHNTRIY)
3 AUNINTIN (M) 6-8 ANty wayAue, 2553
4 IPYLITNINAU X a7 (M)
-MIUgnITEEIg 8x8, 10x10, 12x12, 8x10, 10x12 driinduasuuagineusy
a U s
- UNTINGIABLNYATAIERS,
-N13UgNIzYE TN 4x4, 5x5, 3x6, 4x6
1.4.4.
5 IYHYTTWINAU X ka7 (M) 8x8 WY1 wazAs, 2564




\_ MsYszyuIvInslATeINIAINTTUNYATUNIYIA AT 30
&

w@@ 1-2 nUAUS 2567 un1Ingrasusily

2.3 JUABUN1TALTIUIIY
INVBAUUAIILAALTUNITEBNRUU #3519 LALNAFDULATDINIT

2.3.1 MIVBNUUUAILABUTNIADS LUsuNsH SolidWorks tlulusunsuesnuuu 3 7 aw1saeenuuy
FuaulsinseunguunuYNNgN N1seanwuuAzasnuRgIaTlemeluswnsy SolidWorks Sasudunousisil

 W@eukuulasesa (Frame)
. Wauanszlag (Boom tower)
- WWeusaudanan (Main boom)
WeuluuIunszign (Boom)
 Jounsadufiuifen
Fsunduindeunth uazvds
RURIGRIEN
dlevsznevdnsing q Whdefuazldueldlasmenndes (rmil 1) fvunn 2.90 x 4.30 x 2.70 (1914 x 817
x g9) Wlenatuiiu Tneariissazennszidnfiuifengean 6.8 m Gresaniufufeweuuunssd Anugeesnseiii
LAy 1.025 m)

~N O OO A W N -

and 1 lesaasasfuneNoanwuumslusknsy SolidWorks

2.3.2 Msa31ATasfuluy Walawuulasaasaaiuneiion1sasiawdr Saditunaulunisasiasadl

FAANANLUY

Usznoutudiuten o1 Tasaades wounsud nsadiiudien Wudu

Usznoutugaudensing 9 e

Wuawanelansednuuunisuazuuusou

amdaiulensednuun 30 ans

AR LASIEUAULTUILN 4.5 KW (6 hp) a8%18159 (Flywheel) {uilansoan vawmeslansedn
waz1d3IAIUAN (Control valves) Anudndu

nAsdudugniuedon 097 inan vounsenede wiuaude sy

v
a o v

8. fasisdeens aglaguinsoniuieifuandlunini 2

S

=~

5 (e
N
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W\

AN
A\

4
|
Zzz

L&

WL

¥

AR 2 AINEELATDAAUNYIF LU UUTULPAADUAILAULD

2.3.3 nsvadaullanu nseenwuuliasndaun 4 aaLiefaIn1TINYLENESNINNNSNIIE anadau
Jessunud Mdhdsnugunn  wasduldenhdu@ondann  dunaldinainusiseuvennioseudiiingtu
UNTNUATDIUANAAU Uansindrganmieinauiunise (Overload) wenaininisindeundiliiinnundeosi

234 nsUFudguetesdunuy  desanlifesnsiiuvunnedesudduigs  Swihnisandiuiude
wisufian 4 dewde 3 4o ieannsuiAdeus denndeaiuunANYes Kenneth & Ralph (1996) ivaue
mwdvaunazmudlaiiafsdumslidnuiasanudasndsvessaussynivhauluaunama annsnaaeiv
saussyandinivhasluauamean 3 #udvie Cushman® 2 fu waz Toro® 1 Ju wusnguid 3 defideliussud
Fowuideifiouiusaiuid 4 SoluFesanuadostiluiiuiisiin MTnEinudnvzANLTLATBITAUITN
vhawluauavedill 3 de uas 4 delaelduuurasmmeadnmansnuin soussyniil ¢ defleusiunsnnndis
fifl 3 doiflonnunfevouniavinfy sgilsAnalunsdfioummusdaihaiowiiy soid 3 doasfinnutuag
gsnisodidl 4 &e

v
I A

PaUNSIANITABLARBUT 4 AU UNANYIAALALILATIZNDNLUUAIEAULEY MUVULTIAINTLAS ALY

v '

Unwildvindeimsld 3 deazadesianit usihdnwiduiuiiesrh 4 & anudssnounisilillédaduanuin
a¥assd adlalenalviveaesin 4 do Wslimpaoundiusingiieieddmdannuaglindesia aufianain
fiAntuiinelmAnnsguydetaquasammindiuawnn sastadenande wiindnwilfiZouiussneaoy B
anuRanaaassieslinaasioundyu (Feedback) Tuiitadetioudn (nput) reliAndu know-hows Suilen
sty

2.3.5 MIMAFIUNNENEINITUTUUTE Msnadeudniiun1s o UTEN awnsanunseus 91da e 184
wy 11 svaviuan guneviuan Jwriadeum ludeuunsiau 2567 Insfnwiudsiuniediulsdase 2 naude

v '
A a o

WA UdaLAAUN 2 vHARNUABUNTARUNURAY LagAIULSITAUTBNANAINIAIINATDIBUS (ATDIUR

fyeuilemalusa) 3 sedufie 1,000 1,400 waz 1,800 rpm Jaduusauiianuisaialinielddedninisesian

3

aunsal wazAsaslianldlunisnaasu 399N IAANUSHAUNTN AMILSWBNTUY ANUSIENaY wazsaThaden tay

]

fifuusmuruienudiduassaiuisnluaufeiiunaeanisnagey nveaeudniuns 3 91 senunady

ALade T dnudeauuinsgiu vie SD (N=3)

6

/0



MsYszyuIvInslATeINIAINTTUNYATUNIYIA AT 30
1-2 qunius 2567 un1aneraeusly’

2.4 Yszanaumsiunulunisairaniasduuuy

nsafsiunuuieieafuifsadleduiunsseninetuil 20 ngadnieu 2566 Fawnsiem 2567 Furlu
nsaaAsosduLUURen A alA UL 290,435 Um  (MsuR 2) Htidslisuamganilunisude
ATudsaniiug wazAussny deSeuifisunamaiaaiesfunuuresaneriy (2546) Jedisiaily I .
2546 Wiy 175,000 Um ynAnRuiievesdtinuanIiauInIsAsegiakasdinuwiand U w.ea. 2565 Wiy
6.1% azidusiataquiu 571,933.75 v d@ausues Kaur, et al. (2023) s1a1Uszanad 20,990.77 USD Aniluilu
vy 750,094.67 U mAInaauUsEneuMsITHAniios Mg avanusarvuasinedivinliinunsns
annsodndsldlnglaenniiuluinauagussasdinely

M13797 2 Uszanainsnunulunisad1aniosriuwuy 1 1nsed

i 318N19 1 an weviay (Um) | dunus (V)
1 wlnnaes 11U 2uIn 150x150 mm wu1 6 mm 2,500 U/ (6 m) 2,500.00
31U UM 125125 mm 1wl 4.5 mm 1,800 U9/AduU (6 m) 5,400.00
21@U  UuIA 7575 mm U1 3.2 mm 970 VW/idU (6 m) 1,940.00
2@ w0 38x38 MU 2.7 mm 415 VW/Adu (6 m) 830.00
2 widnusiy 3URY WA WU 2.0 mm 1,350 UM /Wiy 4,050.00
TUs 1A 9111 6 mm 3,350 U /uaiu 3,350.00
FRIUAY TUIA U1 9 mm 5,020 UM /Wiy 2,510.00
PRIMHY WA YU 12 mm 6,690U /WU 3,345.00
3 doEn 240 405/70-20 (dosmnszve) 25,000.00 50,000.00
189 215/70-15 (s0391N38N2) 5,000.00 5,000.00
4 gniu F206 4nd YA 30 mm 950.00 3,800.00
ganiu F208 208  9uIA 30 mm 620.00 1,240.00
gty F210 4pfu wuIn 50 mm 1,200.00 4,800.00
5 {ulansodng lgn  wwA8cc 20,000.00 20,000.00
6 uaLmaslansoan 2gn YUm 250 cc 25,000.00 50,000.00
7 nszuentansedn 2 n3zven WIAELUALENA1Y 85 mm 819 620 mm 9,000.00 18,000.00
8 mulomsednuuuuds 32m  wwa % i 300 UW/m 9,600.00
12m e in 500.00 6,000.00
6m W% i 600.00 3,600.00
9 mylensednuuudey 24 m A % i 190 UW/m 4,560.00
7m  wwakin 280.00 1,960.00
3m VUA %4 ﬁ? 400.00 1,200.00
10 MépUAY 2 h 17,000.00 34,000.00
11 anefuse 7m VUIAFUEUALENATS 5 mm 1,100.00 1,100.00
12 doteus 148 30 Alansuy 6,000.00 6,000.00
13 14 2m Lwes 80 3500 UW/m 7,000.00
14 \pTesufiuud 11809 6 usan 182 cc 6,900.00 6,900.00
15 uunined 1gn 12138 20 uew 1,650.00 1,650.00
16 NIDINLIU 19U UM 250 mm 2,500.00 2,500.00
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M13799 2 Ysganansiunulunisadaeiossiuwuy 1 1esed (se)

i 19T 1 din Aweviay (Um)  dunusas ()
17 a3 2 du 18 2,500.00 5,000.00
28U 36 3,000.00 6,000.00
18 adn LuEUAUENaN 45 mm 6,600.00
19 e 10,000.00
U 290,435.00

3. NaWarN15IsAING

msvedausiliunsii U aunsanunseus S1in 184 ny 11 duasium suneiuan Jamdadeum
(Nt 4) nansveaeutAseaiuAsIdlonandunised 3 Feilifiuin anudidunihvenedenfuieale
nagouuuiurpunIndiAsnnuALlunsefunSsuRwud Hesnfiureunindusdenmutiosndy
Wwitviavesiuiulifinadennuiientunaranuienas fuiusmadeuiuiiuneuninegrademmuin A
onfundsiunssfunuiiiseundeseus drumnugionasiian 0.356 £ 0.008 m/s asmnnsmageunmEen
adldndriundy (Check valve) ilemuaudasmslvavenisiuleasnanlvivhiunnmsnadeuiiieanudaonse
YouAsesud mMsveaeuiaThadsiiiadidiedeionilan 3.60 £ 0.045 m (N=3) Wisuisuiuedesves Kaur,
et al. (2023) Feflanugeveansuidngean 6 m wileudu uazvhaufienusifumingsan 3 km/hr uslfiadoseud
wudurualugninde 8.7 kw (12 hp) Tuvaziifiauqussyniiesninie 200 kg wagisia 750,094.67 U
wanslidiuinedoafufodlefmmuntuultunsyaulndfosty uildiadessusuunndnninfdiome wai
Tusasifuierdlovioliinasindu 1 5ldlddesnisidanmuiueiesliganndn adunsiudesnhiu
Fonadlngldmg

AW 4 AINAABULATEBAUNEIVUNUAY (VL) BaztA3eanIendanisving (a1a)
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A15199 3 HANITNAFBULASBAAULALIELEUUNY 2 VRALAZAUSITOUATDEUA 3 SEAU

L ow L AN Y ANILS AU paentu AMLLEIBNAY
wileiNuiia il
(rpm) 88% (m) 1381 (s) km/hr 88 (M) 1381 (s) m/s 88y (m) 1381 (s) m/s
ABUNSA 1000 1 20 53.18 1.35 6 27.06 0.22 6 16.72 0.36
2 20 51.73 1.39 6 26.81 0.22 6 16.50 0.36
3 20 52.67 1.37 6 26.29 0.23 6 16.32 0.37
1400 1 20 44.02 1.64 6 18.58 0.32 6 17.07 0.35
2 20 44.05 1.63 6 18.61 0.32 6 16.93 0.35
3 20 44.22 1.63 6 17.96 0.33 6 17.63 0.34
1800 1 20 33.06 2.18 6 14.22 0.42 6 16.85 0.36
2 20 33.02 2.18 6 14.06 0.43 6 16.83 0.36
3 20 32.98 2.18 6 14.08 0.43 6 16.95 0.35
avg 1.728 0.325 0.356
SD 0.358 0.087 0.008
ﬁ"uﬁu 1000 1 20 65.23 1.10
2 20 59.94 1.20
3 20 61.24 1.18
1400 1 20 45.84 1.57
2 20 43.96 1.64
3 20 44.67 1.61
1800 1 20 33.11 217
2 20 32.83 2.19
3 20 33.96 212
avg 1.643
SD 0.436

4. unazinluauinn

LﬁaﬂmﬂéﬂlﬂuqamamamﬂﬂL‘wwﬂqﬂhwmmﬂmﬁa%tﬁ%'mﬁuLﬁ'aﬂulﬁauﬂiﬂgmmﬁﬂLﬁauﬁﬂmﬂmaa
Y FaunuAsetadldnauniasnageunaau 29asilunnsmaizues RNAM (UNIDO, 1995) Tasdauad
mnmafudefiowds  desnddlifinasgunamaaeuliiie  warasiinsfinymaresnnuainduvesiiui
dadudnee

5. asUnan1maaas

whsafuiualefiosnuuudmduauaitlvlesianudinstundeuludrmdh 1.728 £ 0.358 km/hr
idlenmdauuuiiuneunan uay 1.643 + 0.436 km/hr WeveaeuuuiuAy AnuEieniunlsiunsifuanusasey
\3nseudlneiiAn 0.325 £ 0.087 m/s mnudaenas 0.356 T 0.008 m/s Saihadsidlodedededentia 3.60
+ 0045 m AESNATELLUY 290,435 um Lﬂimm‘ummu&mmmmi%muLﬂaaiuwamumau 9 [P ERR

AUl weahe azyn  Uudu uaﬂmﬂummmmiﬂmmmamqwuLwammaumﬂiumiﬂiuL‘UaﬂumﬂwL‘dumu
atelndiiaangd@msunisansnunisiold

nsaeuiiliinAnuuansoonunandn (Output) fiuszneusnemsyn sty waznsUfdResyinli
tnfnuddnenmildiaglden s vieuftRvhedadutadedewdr  (nput  favaulfoenulflaesin
nszUuMsARas R esineliAndsaisassdty  warlussminisufithnafnnssuiunishanumudoundy
weudlugades uaziaundsifinindoniinigsi feedback Andouand input iuasasmsuuUTwas ANy
solu favtu “mrudflavanegmeluvestndnw dlildgnineenuldlfiAausslont warlimmudneninues

TnAnw LLa%ﬂﬁWNiﬁuﬁ%ﬂﬁ’]ﬁiﬁ”
9 660 o0— "
x
N—
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5. AnAnsINUZNA

VOUDUAMUITEN anunsainumseus 11n wed 184 vy 11 dvavium1 dunenuat dmindeum 7
swnszidauiRnaninduszozoan 4 Weou  atuayuyulunisiauieiosiuisdlewazyulunslddin
naeaLIan 4 weu Tuluisgualiinnuiiarysraunisalmsiaunaenssesailnania

6. LONE591999

ALYy wataga WU urlude landud gaavauws ula dunna wasdsium U, 2553, NSATUANNTINY
dSlefgnszesdalasnsdaussiauaznisldasnilaadonslea. Msansidouardaaiainnisinums 27(3): 1-
10.

Wiusn uaugy Wwandng fuisey Sum vduves wazwiu uglude. 2564. lumansdaadumealuladnsudndileg

nsvimunfidsduveanuasnsiandilelumamievesusemelng. 1sansdsaumaniuasinyueinedams
6(5): 95-110.

w13y welude wazaduns qvud. (2509). msdawsaileanvunemssvsvesdile: s1eauAdeatiuauysal iaue
drinanunemuaivayunside (@na.) . 78 wih.

w1y weTude Fund avud qsde mase Istuni waunng S1us e3duns unaa wadugys wosiandud gaaven
uuii. (2549). madinudaiieanvnanseiesdle: msfinwmnugeivangay. 2 38vazduaiuivinsinuns
23(1): 24-28.

$uil gnifa. 2552, wamsmsuidgmnsiuifeauaznsdminediloanveanunsns duads suneash
Jaingeslud. Inerdnusinermansdndn (nuasamans). inningraedediyl. 68 i,

AfINa s, 2547. MIlnTeiasegiansuananlelugauazuengguennunsnsirinalaludmiadedug U
2544/45. InenfinusUsyayIneremansumUndn aun3yasegeansinuns unIneaewdly. 132 wi.

AUNNUATEEAIINITNYAT. 2566. ATAUNAATEFNINITNYATIEEUAT U 2565. NTENTINEATUAZANNTE]
NIANNUMIUAS. 103 e,

dlinduauuagiineusy unnInendainuasamans. 1.U.U. msdgnanle. 19 wih.

leou ey Fufna. 2506 M3eenLUY @319 warUssiiunaledoafiuifeadileduuy. seauideatuaysel laue
dinideuarduaSiivnisnuns uninerdeudla. 47 wih.

Kaur, B., Dimri, S., Singh, J., Mishra, S., Chauhan, N., Kukreti, T., ... & Preet, M. S. 2023. Insights into the

harvesting tools and equipment's for horticultural crops: From then to now. Journal of Agriculture
and Food Research, 100814.

Kenneth, L.E. & Ralph, L.B. 1996. Three wheeled vs four wheeled turf work trunk. Triodyne inc.
Consultants in safety philosophy and technology. West Touhy Avenue. Retrieved from; Available at:
www.tri-odyne.com/safety%20briefs.htm. 15" January, 2024.

United Nations Industrial development organization (UNIDO). 1995. RNAM test codes & procedures for
farm machinery, an Ed. The Philippines, Rajadamnern, Bangkok, Thailand: c/o UN-ESCAP, UN
building. 468 pp.
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Design of Seeder for Use on Saline Soils
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UNAnga
miAfeiiunsesnuuuniedoaduliiiussansnmatu wiemesenudaduazdlnadmiuld
vuAud [fusounsnimesoun 46 usaih dewaswu 3 9a ouftymiunisugninluiiuiinudy wiose
nulidnvaznmsensesiu veenwdn waznauiu nen1sensesasaunsadnguuuunisiiunisveniolunuls
Tneindoaslnatugiauugavessonniumiaiureseinia viliansnanmansznuainanuduseiuasiniiy
fiefosanunsasnsasld 3 509 Ugn 6 um uazneentels

ABSTRACT
This research is designed from the original machine to be more efficient. The seed vending
machine is used with a 46-horsepower tractor per three-point wheel to solve the problem of growing in
salt soil. The machine works by lifting the stalks, seeding and covering soil. The salt will flow to the top of
the road.The air can reduce the effect of salinity on plant roots. The machine can lift 3 grooves, plant 6

rows and fertilizer

[

Suity (cereals) foiluomsndnvesuywd wseiluingavlugaamnssy uiazUssinniiSyfivndny

o
v v

usnanaity duagiunfvssmeluninnizugnsfiedun Dufidludeadodiduinassgiafiddgmarssia onf
Wy 1 dnlwe 9and i visstadusyivivgniuluiestulutiinuites Wy d1ovha e Ssdyfivses
wiahitanunsalinaunuuvasdayiovdnlugienauaauenmsle (Grubben and Soetjipto, 1996)
winsainduddifianuddseussnnsalngredandusasusumainisuslnawdasyfviiuandig
fusanly wu Tud 2561 ﬂsxmﬂaw%’gmﬁmLﬂuﬁmam%”lﬂwmﬁaiwzgﬁqmiuiaﬂé”mﬂ%mmmimam 384,777,890

sudaluszmelneaunsonndnla 4,812,640 dusiel agduduil 26 vadlan wazUssmalneiinisusenaue ln

v
o

madunensinensnssdudaunnuns 25 Sueuniernfufesar 40 vesssrnsiimun Tnesaivdg
e melulsemdalneuazdseanluinmtiensUsend (Usemalanenisuandnilng, 2018).

Tl 2565 Inedseenduilungusyiia (iswdnlne) wazemsugauwsisndyiiv Wuyarsim 223.6
SuiForyanss 1w 8.01% lnsfussmadinidnfididy wu somnads ansgs 3u uaziwosud uenanilnedds
vongniesdalusyiivddyilandents wesdufieiudesiivgnunnlundguussmmeony usonidesls Tnglne

fyarlunisdioangnifios 5.89 aruwmsegansy Wi 1.18% Useweundgnisiesainineiididgfie guu Ju
(lsniu) uavansgaisni
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Ussindlnediuiinlasudvinarnfudiszana 19.7 $1uls finsnszaseglunang fusenideanie 7
sumanan kazunumeilmeia Tnenuduuinanisndaszanm 17.8 Suls luanenzfusenidoanie
uazimansznedegluwunndmindaifuiuiifessanafesay 17 fuflvesna lnsuiniinunsnszaisves
fudnlumang Fusenideaniedieg 3 uinafe Viausslasw ussana Lasfiquimismeumievesnia uaxd
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Smokeless Chill Roaster Machine
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DY

niiamd, Palinuseu warliyadnuaiu ndedididuruaugnaid 29.20 cm &13 49.60 cm 1u1 0.40 cm anglu

Y o

witomillumugadnuatuusznauludeduauidunfufearesniuaznsesennianeuiionnimzesnain
\3asm3niivdemeeanvoundeiandn Tngluedesdaminliaiuiflduewmesd 3 wa vwim 1.5 hp Wudumds
Tunsnaseuiulinindunlunismasou Tnsnnaeudafigamnd 120 °C Mnmsvadeunutminilafnnuuds,
ANuNTaU, wazd Tndlsstunsmlneaum wazifioisouiiouuSinuauilalusazyhnisinsnnuiesea
winlsafuanunsaanU3unar PM 2.5 ldds 80% WaiSeudieufiumsdlnenssuaunisdauuuaaiia (auda)
Addny: win, Aandn, 13Ty

ABSTRACT

Currently, roasting chili will have smoke leftover from the roasting, which results in danger to the
health of the roaster. The objectives of this thesis were designed and built a smokeless chili roaster
machine. It can roast the chili up to 2 kg at a time. The machine consisted of a roasting pot, a heating set
and a smoke detector. The diameter, length and thickness of the roasting pot were 29.20, 49.60, and 0.40
cm, respectively. The stirring leaf was set to the inside of the roasting pot. The smoke detector consisted
of the condenser by use the water spray part and air filter part before the air leaf from the flue outlet of
the machine. The 3 phase 1.5 hp motor was used for the power of the machine. The Jinda chili was used
for testing. The temperature for testing were 120 °C. As a result, it was found that the results of hardness,
crispness, and color of roasted chili by use machine were near to the results of roasted chili by using
man. The PM 2.5 smoke quantity value by using the machine was decreased by 80% from the traditional
roasting process (roaster man).
Keywords: Chili, Roasted Chili, Smokeless
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szyliifadnidunidsluussmaudildfunsauellusuiaussuumandnnismaiauaznisainany dmin Hu
FuinAunarlanilslulassnsduadumssdaiivdnifiensdsesn wazannsoiwuilidugnamnssuneas lng
HagiulussiuaiauteuusaiuFousinisdminlivsznoueimsiesiitiu Tnen1si (Roasting) 1uAsnsvinlw

17 S~



M3UszyuIvINslATeINIAINTTUNYATUNIYIA AT 30
1-2 qunius 2567 uvangraeusily

o1n3an (Cooking) Ineldmnufeuurs fildfuemnsiiftuaundn iy frdamnun 1nlf ¢ win sewienisdad
M3 AuNanndue et uawe elfeufeudsnuludsemnsedieriie ewnsfisunisdas ey
w1 AanAuTeN wastAndtinaanauiou (usiviiey weladuned waziiSen Saurduuv, 2545) andenuaziiuin
Tunmseonuuuuazairaaiesfdesiinmsndnndvemsedsatinane wagmnmisiguamvesglinudodinng
vonuuuludurasmsdostuntuiiedesiudunssnnafulumsdminisn fundniudmaliianensszmees
a1 inen15au leanu LfJuﬂz:wﬂﬁéﬁl’ahjmuﬁm&nLﬁunmmuﬂ ¢ (F5urw n. w3n [Onlinel) 3nnsEuAY
sATowuITLY 2558 uusl 1ndeg, aena gandail uaz AT doana (2558) laTiniseenuuuuazianLATeIN
winseszuuAssalusiAlagliuamesidusimuaunisvyuresdafmmin uaziiszuuufafiliiadunisn utaely
nslrienufeulunisimin muaslaglivemeslvinifdmeseuiielailviseusniuly Tusadulnih 220 v iile
Delidfindesauauliiiudwinimeaeulnsasuiadu 3 adilasvhnsnuagamnd 100, 110 wag 120 °C
fvuanalunsm 15, 20 uaw 25 min WileniauazgamIfialunIsfndn nanmaaoswuItguugii
wnzaunazAnaalumsliiaiesdminlunsdmin fe Agamgil 120 °C deldaanmninuazaiifiian
nndgmuazdeyasdnandauihlinnguidavh anudnlunisesnuuuiazanardssiminiiauau
sampilunisfuazanansaanyiinaaiuileanuazainuaz Uasndureguaimussgiimin

2. JaauaIsnng

TunseenuuufimsfinuAnuiugnin Anwdnvaemsd dunsdunediin uarasiufiaevaundy
withu uardiueenuuulagluniseaniuukazaieaziesiiniseenuuusuIg LATULIAVDITUIIUAT )
nseenuuukaziuusiheliuszusamlddeuas sulszinalingauiunusaransoldouldase lnowedos
fnsnlintu fdnussneuveuedesiidndy 15 @ w1 TnetunounsiiunanIsAaeINNsHaIRIAULaE
nsfadeLeiesdaninlintu lwindunlunismaaniadsas 2 kg tmdnadluda lussgaunnd 7 120°C
T¥nnusrsevvesluniulunisdmind 32 mpm (Juanuisiseviiinannisifuseunisniulasaudini)
Tusgminamsmagyinisliiaiesinatu fausinuaiu Inselrdesinaiuiisanuinanisd 10-15 cm lunnnis
naaesinhuinwsnteunsfuazndinisd unameuiiudiluauiaianfidaminats vgadniniilodvoamdn
Wisufusgduarennnsgiumsing dmdniildanmsdilunaaeuiiemdnunsduiaveminuag Saddvaamin

[7TTT1/

AVINNANS

Al 1 uuueesiananliaty
drulsznoureaned ; 1. YAIEN, 2. NT0ITEUA, 3. MNWNTUATY, 4. WalarivuIa 5 in, 5. Yaraduun
1in, 6. ns09i, 7. Yanh, 8. gnandeniy, 9. dhAsounsieda, 10. Tunau, 11. viom, 12. udadum
130, 13. gamuANguniiuaziial, 14. uawesliih 220 v 1.5 hp, 15. ifginaseudnsing 1/30



MsYszyuIvInslATeINIAINTTUNYATUNIYIA AT 30
1-2 qunius 2567 un1aneraeusly’

| b
LHNTBY WARNAAATY
o 09/ ] 09_1
WIRALN SEEN!
Tunau dafiusinige
e ealasAdy
LBNLAE
TAATLAN
By

AN 2 LASeamnsnlsadu

a1 3 Tuniu

3. HALAZN15I5AINA
PNNSNAFBUAINSALALATIAINS NI AT US sU T UAUNSAMILUUA AN HavBIn1SANEIUSUATUN
gonann1sAmEnlaginanysunaaiudeaninsintsunaaiulugn 5 min AuANESY Fuam 4 unund

RAASHANITFaUEL BN AT UARATLIUANMAa8Y WUIA1SAINSNlAENSIEASRIRNsnlSATY auns0an

atuldfenay 80 ilawFsuiiisuiunmadlasnszuiunsduuudada (auda) esniedosdandnliatusinng
Aindaszuudnduatu Tnsgausnriunszuaumsnuuduafulasssuuniuazosniuazmniafuiivaandonnns
muudufiazgnnsedlnousunsesena Ssnuanisnaaau (amd 4) umsiuduldiedesdmdniioanuuuuas
a¥ansnanafuiiinannszuiumsdle



M3UszyuIvINslATeINIAINTTUNYATUNIYIA AT 30
1-2 qunius 2567 uvangraeusily

700

USuaadu (ug/mA3)
N W DS U1 O
o O O O o
o o o o o

=
o
o

o

0 5 10 15 20 25 30 35 40 45 50 55 60
32851381 (Min)

e Bynuadu (Ug/mA3)

unuadu (ug/mA3)

e 51nuadu (Ug/mA3)

P a ~ =~ a o da X
AN 4 LLNUQ&ILLaﬂﬂNaﬂrﬁL‘Usﬁl‘UW]EJ‘U‘U?@J']QJ@’JUV]Lﬂﬂ‘ﬂ‘lﬂ‘Uﬂquﬂa@\‘i

NAURINSANWIAN WS RIEUNE (Texture Analyzer) 98IN3NNAINTTAT InefnwanwusRIdUNaYINSA
AN lagnsdnsnaiiiunisialgauluidazdisgungiiuniinsevimanvugindudavemindieinios
A a e a P ] a ) A U W oA a (o] a
LATBNILATIEUNUNT (Texture Analyzer) IANafn1S199 1 HansnaassanuMERIduNE Wull ngaumnu 120 C U
ANAULTY LAZAINITLANTNINALAEAUNITAIPEAY WaZkIDYNISANYISNYULAVDINSNNSIN1TAT TNaRINI519
A = v Ay a | vy a Ao & a a O a
#1 2 Bannuaveinsinandtu mnuseuiisuane AE lnglddveminiidilaeaudunme feamall 120~ C dves
wInmlagiasesmniniiinuuansisvesdlndifes wininasiisufsdvudnlaannisaitueglulewdunsdy

29N1UMA AININA 5

A15199 1 HaaNYUERAIEURE ) Texture Analyzer ) ¥BIWINUAINITAD

38n13fa qmwgﬁﬁh’ﬂumﬁq AULTS (g) Asuaniin (g)
(°0)
flnemu 120 108.83 + 4 100.5+ 4
w3nsmnsnlsaty 120 12150+ 5 098.3+ 6

AN5197 2 NaLUSEULNBUTDIR N WAL ANSNAINNITNAADY

QUnNAIA7
oY L* a* b* AE 3
Q)
wWinAouM - 1607+ 1.5 | 39.45+ 20 | 27.69+ 15 - '
#5b0000
WINMAIA
o 120 23.19+ 1.5 33.14+1.0 2791+ 15 - -
NIBAU #5c0000
NSAUAINIT
ﬁ;’Jﬁ’JEJLﬂ%‘I@ﬁ 120 232+ 15 3347+ 1.5 25.48+ 1.5 295+ 1.14 -
Y avy o #6c2218
musnliadu

nuewg : A1 AE Wiguisuiuniniinilagaun



& ¢
e MsYszyuIvInslATeINIAINTTUNYATUNIYIA AT 30
@ 1-2 nUAUS 2567 un1Ingrasusily

pRoIECT

{ a ) ' o A a O
20 2 NINUNITHIUNITAINGUNYY 120 "C

4. a3y

Mndeyailivinnisnaaesntuiigiavihsygrdnuslanauinaiessfiseniuuiise@nsamluni s

| v
v v v v A

winléd laanvazaes aunseu MlndAesiunisaseay wazatutuilusuinsanasegradaeu Tnonaveas
nsfnwUSinuniufisenanmsdminluudazdasguugiiiiaanuiinauaiudena indesiaminliniuaiuise
anUsunman PM 2.5 1iae 80% vasnsialaeund uazdliowvmsniidrludnundnvasinduda ninfidalaoiniosdn
winldatu farrnuuds wazAnisuanin InalAsefunsAsieny LasnaseInIsAnEISnYrTesdnsnlag
WASaeindsEuU L -a*b* maiialaannsniidalaainiosdmsnliaty ﬁé’ﬂwmzﬁa&ﬂﬂ%u%LLmﬁmaﬂ‘f’]ma Ailer
TndiRsssufunndalaeaud fuiuddoldin wiswminliaiuiioonuuutasatrsennsa dvdnldass

5. AnAnssuUsEnA

o =%

UyaninudatuidnSugaasluléfed ausddniiwensiurounszan sosnanansd asanana
25500UEI sETIUS NS dnus sesmans1ase as.Anlun LA was §emansanse n3 Indunmal
whw AlfAssAnndunssumsaeuTyaninus Wauuz udlddeunnsomesanu wazveveuna 019158
Wmthiszdnedvimnssnnunsitegnaivnssunninu Alimuuziiiedunisudlatym nssunsanu
agenluiesanuiigunsal s1us3nns saenuduidslametauesn uazveuamdie ioue e tnAnundils
mutewEe Anusudiolunsiuuuaevan uaslumddslunssainusyanimgatuiflidideadlanes

YONFIVVBUNTEAMTAT U19AN UaEATBUATI iauﬁgaﬁﬁﬁwwqmﬂqm/imﬁhiléfﬂdwﬁq i dwy
fuuzhuasiddalumsiusyaninugatul

6. 1lONATTD19D4
NBITANTAMAIMNBINIA kA IHEINTUATUANLATY QmmwmmmﬁﬁNa@iaqmmwmamqwé
[Online]. undafiun: http://airdthai.pcd.go.th/webV2/agi_bimorphs [1n31AU 2567].
Jsunu n. W3n [Onlinel.
WABSTILN: https://www.baanjomyut.com/library 2/extension-3/chilli/index.html [1ng1A3 2567].
1UAS WILINS, 29na qm%’mﬁ, waz A3ty saana. (2558, naAInew). N5PDNLUULALWAILLASDIMNSNEI8 5T U
AednlusiA. Msuszyu@muBinns sULUUnEny ‘vmLmugisquﬂummwszLwﬂlwaﬂ%gqﬁ' 8, UMINYINY
FWAasyy3, Unusil.



MsUszyuIvInslase I INTTUNYATUNIYIA AT 30
1-2 qunius 2567 un1aneraeudly’

ANSHAILLASDINBNUAANUG

Development of Seed Pelleting Covering Machine
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ABSTRACT

The purpose of this project is to design and develop a seed covering and drying machine for a
small farm. The developed prototype was designed to allow the seed to turn over during the covering
and drying process. The tank is shaped like a monk's bowl. The widest part has a diameter of 50
centimeters and at the top, the mouth of the bucket has a diameter of 30 centimeters. The depth of the
bucket from the mouth of the bucket to the bucket is 40 centimeters. Using a 1 horsepower electric
motor, the rotation speed can be adjusted for driving the tank. The masking tank is mounted with a
motor attached to the main structure with dimensions of 60 cm width, 100 cm length, and 80 cm height.
The top of the tank is equipped with an infrared lamp for heating, and a seed temperature measuring
device is installed inside the masking tank. The side of the main structure is equipped with a control unit
for controlling the drum rotation speed and seed temperature during drying. From the test to determine
the conditions for seed covering. The tested variables consisted of the temperature level of the seeds
that were applied in the tanks were 40, 50, 60 and 70 °C and the application time was 5, 10, 15 and 20
minutes. It was found that the 20 min period was the most suitable for seed coating with the seed
temperature kept at 60 °C throughout the coating process. The germination percentage was very high

compared to the non-polished seeds with seed germination at day 7 and day 14 of 88 and 89 percent,
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respectively. Germination speeds at day 7 and day 14 were 48 percent and 89 percent, respectively. The
length of the stems at day 7 and day 14 were 17 and 32 cm, respectively
Keywords: Seed Pelleting, Seed, Infrared ray
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(mm) | (mm) (mm) | (mm) (mm) | (mm)
T1R1 40 °C 1 3.96 567 1.76 7.24 8.92 551 3.29 3.25 3.75
T1R2 40 °C 2 3.78 5.61 1.63 7.55 8.93 5.88 3.77 3.32 4.25
T1R3 40 °C 3 3.85 5.44 1.74 7.06 8.00 5.42 3.21 2.56 3.68
T1R4 40 °C q 3.97 5.56 1.87 7.36 8.27 572 3.39 2.71 3.84

Wiy 3.89 5.57 1.75 7.30 8.53 5.63 3.42 2.96 3.88

T2R1 50 °C 1 3.71 5.49 1.70 7.35 9.11 5.61 3.64 3.62 391
T2R2 50 °C 2 3.84 5.57 1.66 7.02 8.01 5.62 3.18 2.44 3.96
T2R3 50 °C 3 4.03 5.89 1.75 6.31 7.86 5.38 2.28 1.97 3.63
T2R4 50 °C 4 4.00 5.87 1.86 6.68 8.27 5.64 2.68 2.40 3.78

Wi 3.90 5.70 1.74 6.84 8.31 5.56 2.95 2.61 3.82

T3R1 60 °C 1 3.98 5.65 1.76 7.12 8.54 6.02 3.14 2.89 4.26
T3R2 60 °C 2 4.03 5.68 1.68 7.47 8.66 6.06 3.44 2.98 4.37
T3R3 60 °C 3 4.04 5.60 1.79 7.01 8.45 5.94 2.98 2.85 4.15
T3R4 60 °C a 4.04 5.33 1.74 7.21 8.62 5.71 3.18 3.29 3.97

w0y 4.02 5.56 1.74 7.20 8.57 593 3.19 3.00 4.19

T4R1 70 °C 1 3.84 5.41 1.68 7.68 8.90 5.95 3.84 3.94 4.27
T4R2 70 °C 2 3.89 5.44 1.61 7.43 8.87 5.81 3.53 3.43 4.20
TA4R3 70 °C 3 3.74 5.01 1.63 7.84 9.22 6.23 4.10 4.21 4.61
T4R4 70 °C 4 3.88 5.36 1.65 8.31 9.73 6.99 4.43 4.37 5.34

wie 384 | 530 | 1.64 | 7.82 | 9.18 | 6.25 | 398 | 399 | 4.61 ‘
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1IN0 71% (Hathcock et al. 1984)
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L |awde L |ade L |ande avany . (%)
M3 |°7, | G | ) |, | @) | @ T, | %) . (n)
(n3y) (n3y) (n3y) (n$w)

TIRL 40 °C 1 023 011 | 4753 | 026 013 | 4897 | 025 011 | 4361 | 025 0.12 4544

TIR2 40 °C 2 0.27 0.13 | 4720 | 024 011 | 4502 | 026 013 | 4888 | 025 0.12 4548

TIR3 40 °C 3 0.26 0.12 | 46.72 0.27 0.13 | 49.71 0.27 014 | 5143 | 0.25 0.12 4752

TIRG 40 °C 4 0.26 0.12 | 46.56 0.24 0.11 [ 4579 | 026 011 | 4280 | 025 0.11 4236

WAy 025 0.12 | 47.00 | 025 012 | 4737 | 026 012 | 46.68 | 0.25 0.12 4520

T2R1 50°C 1 025 | 002 [ 5017 | 026 | 013 [4993| 026 | 013 {5102 | 024 013 | 5143

T2R2 50°C 2 0.27 0.14 | 5334 0.25 0.13 | 5131 0.27 015 | 5573 | 027 0.14 52.86

T2R3 50 °C 3 028 0.14 | 5039 | 026 0.14 | 5436 | 025 0.14 15045 | 026 0.14 5252

T2RG 50°C 4 0.27 0.14 | 5283 | 027 0.14 | 5061 | 025 013 | 5081 | 025 013 5053

1dg 0.26 0.13 | 5168 | 026 0.13 | 5155 | 026 0.14 15200 | 026 0.14 51.84

T3R1 60 °C 1 025 0.19 | 7697 0.25 021 | 8224 0.26 023 | 86.14 | 028 0.24 84.01

TR | 60°C | 2 025 | 020 |7910| 025 | 020 [8105| 026 | 022 [8339| 026 | 022 | 8339

T3R3 60 °C 3 025 020 | 7997 | 027 021 | 8074 | 025 022 | 87129 | o021 023 84.22

T3RA 60 °C 4 0.25 020 | 7932 | 026 021 |81.04| 025 021 | 82111 026 021 82.94

WAy 025 020 | 7884 0.26 021 | 81.26 0.26 022 | 8473 | 027 0.23 83.64

TaR1 70°C 1 025 017 | 7050 | 0.25 018 | 74.16 | 025 018 | 7443 | 026 020 7551
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way 025 0.18 | 71.04 0.25 0.18 | 74.40 0.25 0.19 | 7506 | 026 0.20 76.12
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Tu (%) Tu (%) . . fu7du | duld e | 14 % em)
70 14
1 84 86 a6 86 16 35 9
2 91 o1 51 91 18 30 8
control - 3 90 o1 49 01 16 33 12
a 86 88 ] 87 18 2 12
wie 88 89 48 80 17 32 10
1 77 81 a1 80 18 33 13
2 01 90 50 59 18 36 13
5 3 02 74 52 73 16 37 10
q 86 76 46 75 19 36 11
wiie 87 80 a7 79 18 36 12
1 86 92 a4 02 20 2 9
2 9 87 48 87 19 31 8
10 3 86 7 49 07 16 36 10
4 73 88 40 85 13 36 13
© wie 81 o1 45 90 17 33 10
1 70 93 38 03 19 28 8
2 9% 92 55 91 20 28 B
15 3 91 o a8 9 22 33 12
4 76 o0 1 90 20 35 13
wie 83 52 43 02 20 31 10
1 71 90 36 89 19 33 10
2 84 78 16 77 19 27 8
20 3 89 80 a7 79 21 28 8
1 73 74 40 74 11 25 7
iy 79 81 42 80 13 25 9
1 92 03 52 03 18 37 10
2 85 89 a7 89 17 26 9
5 3 02 95 51 95 20 30 8
a 80 o1 a4 90 20 38 10
iy 87 92 48 22 19 3 9
1 87 86 48 86 18 33 1
2 86 88 a7 88 17 31 11
0 3 90 85 a9 54 15 30 8
a 79 88 43 88 16 30 7
. gy 86 87 a7 86 16 31 9
0 1 94 53 52 93 17 35 11
2 83 92 a7 01 17 28 9
15 3 % 96 54 9% 15 25 8
1 70 85 a7 85 21 29 5
iy 86 92 48 91 17 29 9
1 87 83 49 82 24 kL 13
2 87 79 48 79 15 33 10
20 3 83 73 a4 72 14 2 10
a 79 81 a1 81 18 31 10
ads 84 7 45 I 13 3 11
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1 62 13 33 13 13 32 10
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Study of Appropriate Factors for Sorting Sugar Quality with Color Sensors
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hmeassnegiiilouddnuaesdusesguieg, 3) wuwesinad, 4) ledussdnd way 5) wilassadine laed
Hafuiiisvsnasomsfaunaanmininia warldlumvanes Ae ysmessaduiss, sumbmshindasuges
A539IAAE (17, 20 wag 23 mm) warUSinaednievu (Ratio 1, Ratio 2 Wag Ratio 3) NANISNARBUNUIN W 3
Hadeidviuasiensiauen Tasussavnmnisdausngaiigniianansadale winiu 96.20% luanznsmaaeudil
HULBHIVBIYNIUEUFLAIINAU 40 B3FN T8EEUNTININBULDIAUTIENTEY AU 20 mm laenndnsaie
Uuiliisfuardmaliussansnmnsdaueniiatude  waslianuanansalumsdauenld 4077 ke/hr 91nma
fanamannsnuduteyaiielilunsesnuuunssuiunsfaneniiiiussasnnlunssuiunssdninanse
161

AANARY: U1MNansIE, NSAALEN, [WUYTa

ABSTRACT

The objective of this project is to study the factors involved in sorting sugar quality from
impurities by color sensors. The composition of the sugar sorting kit consists of 1.) the raw material
storage tank constructed of 304 stainless steel, 2.) the sugar conveyor chute constructed of aluminum
with a U-shaped groove, 3.) the color sensor, 4.) the solenoid valve, and 5.) the structural set. The factors
that influence the separation of sugar quality and used in the experiment are the tilt angle of the
conveyor rail, the installation position of the color sensor (17, 20 and 23 mm) and the amount of
impurities (Ratio 1, Ratio 2 and Ratio 3). The test results showed that all 3 factors had an effect on the
sorting process, with the highest sorting efficiency that could be sorted equal to 96.20% in test conditions
where the tilt angle of the conveyor was 40 degrees and the distance between the sensor and the
conveyor rail was 20 mm, 40.77 kg/hr. The results can be used as data to design an efficient sorting
process in the sugar production process.

Keywords: Sugur, Sorting, Color sensors
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Uszansalunisfauengs uazanunsavienliedesinids damngivgiamaasslifuianidvunidnuass
mwaziBon Ssdosnamealuladifanuusiuglunmsyhay
feiulassnuiifedfngusrasdiofnudatefifnarensdausnamunimivnansefowuse samatadn
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2.2 ydnusnamniminmafenunmiuATowUszneundn fail 1) fufungiu ieinauswaa nse
304 Tnefndegsnuuusadides 2) sedudesinna aiuanegiidlon fdnvazdudestay 13 9 mm uazdn
10 mm 3. YAnTI9A0UAMAME Lazyalrausesindl UssnauselusesinA1d (Color sensor 8% Festo u
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Sado

Pg; = mwdmvesdnuigvsifnlalutuues i

e

G; = dvmmsluavenvestu i (hwiln/na)

Q = Smmmislvadvesingilazdanunaiionn (hwiin/inan)
P, = iawdnmesiu i lufagiusioun

w; = 5mﬁ’ni’smaﬁmqﬁuﬁmﬂh%mm i

2.4 nsUSELIUNaNINEDR

19

Tnszideyadelusunsudnsagy iednszinunususiu (Analysis of Variance) fisgdiu
AT 95%

3. HAKAZNTIINTAING
3.1 HANsANYIANSIAUEIATBSAALEN

NANSYAFBUATIOUY WU mﬂmimmaaumsﬁmwﬂﬁﬂmaﬁammmw% AILAIBENNANBNIIEIY Ratio 1,
Ratio 2 uaw Ratio 3 anansndausnlduinnd1 80 wefidud Tastlhdeiidnadensdouend 2 Jads fe svuzfnda
wuwes war mnuanBesvessdndes lnsszeiaumeifeseglussorivnzauseTngauiitamaass uay
ANuaALBEsinadon1sARKEN G135 eEAslaNa1ABeatos (<40 aeen) zdwnaliianliaiunsalalisgi
soifles wardrsnsdidesdiyuBeadiutu > 40 osen) Sammislmavestanasifiunintu wardwmalidataguan
ponInsNddey  dadu wdesdausnthmadsnuamiasdassousfigdlddusedtuegfutladomand ez
ansavhauldednefivsednsnm

MNHIMIARBINTINT 3.1 nudlszAvBamnsdanendun et lunnsresvinsdiindaueumesd (17, 20
uay 23 mm) wagtagiuililunisnaaeuiidnsmesdanevuiiiuiy UssAvsnmasfiutumuludie eghed
Hod1Agyn19ada (p<0.05) Taenuin idlefiansaniisseznisindwaueosii 20 mm wilUsEAnSnImMnIsARLENES
fign Tunng Snsndruiineass Ao 94.55, 95.15 uay 96.20% A WAIRU (nwil 3.1) :InAsmadeUNUIn 1o
Snanduveddaioluiuiulsydvinmnisdauenaziindudie 1esnn dWedmaliviinadaseuuiifiniy
wuwesdllonalunisnsraduadvesdaaeuuld VLﬁ‘LusumvLﬁmf‘ﬁ’uienéuaaﬁma"mvvﬁm3Lﬂ1amﬁaé’mLL&Jﬂ?ﬁLfﬂa
Uugenluindy aawa‘mmﬂamaimsamaameumummﬂu fannii 32 srerfedaeuseiil 20 Tadas den
UsyAvBnimnisanengend stesfnsasuieesi 17 uey 23 Tadues esndussesflousesiivssansnnly
mimmm‘umLfﬂaﬂumaaqiqum

MM 3.2 nud Usinamesihmansefigydeidesinmadauen Suiinasndu Wedamdauna

vosAnaaUugety Insflssosisued 20 mm  Usmnansgadenniian esanifussernisfindaeuos
ansansaduiadevuldge Jehliimanseiadiluanludesesdnasumnaulde uasidefivnsun
AUTINULNIAALEN WUIMNANENINAFRUTlansTausTliuAne9iuN19adA (p<0.05) Tasfimuanunsolunis
dnuenleigean Wity 41.00 ke/hr WeiFsuiisunmsdauenaunmludagiuiiliussnuaulunsdnuen Ssanansa
MnsAauenlaluU3unm 100 kg/day (3o 4.16 kg/hn) Iagldussanuaulunisyineu 4-6 au

F1519% 3.1 KANITVIARBUANTINULVBIYAARKENUINIAMIEITULTDSH

SyETNSAARIYULYES UszAnsnmlunisAaueniisnsdrunausneg (%)
(mm) Ratio 1 Ratio 2 Ratio 3
17 90.21° 92.38" 92.60"
20 94.55° 95.15° 96.20°
23 91.43" 92.24° 92.31°
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(mm) Ratio 1 Ratio 2 Ratio 3 Ratio 1 Ratio 2 Ratio 3
17 245 1.68° 385" 40.37 40.41 40.91
20 4.55° 777 14.15° 40.10 40.42 40.77
23 2.29° 5.61° 3.40d" 40.37 40.65 41.00
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1agle Micro-NIR Spectrometer
A Feasibility Study of an Identification of Raw Milk Samples Obtained from Estrus and
Non-estrus Dairy Cows Using Micro-NIR Spectrometer
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NIR spectrometer A81IAAY 950-1650 ulung Tudagtunisnsranisidudniivarnvansds uaidediin
$ududesindrgunsnifulalnenss nstinssimandddiinauiu wimeluladidesdurisaduisnsailad
wansznufiulauayldinades dedrahunAvildlunsinwenanlauuiuslsadlad $1umm 4 d vhmaiugodig
Tuthaduagidu Wunan 40 Yu Inethdeganfiuaanaduinueies Mico-NR safnihnsuuluaunadu
wazthuAiasgiosdusznoundn (PCA) Tnglilusunsy MATLAB wadwsiildmuinnisuuussaiunn3udeds Moving
Average Smoothing + Standard Normal Variate fin1snszanesaiuduassnguegistaiau Ao 1)9newdudn uas
uauziiludanazndadudn mnwansinvnaadiduindinnuduluieslimadadesdunsisaauninsalnBluns
wdauensegnsunanlausiiludauarlidudn egnslsAnmunisfnulusuianmsaziinisfnuniadefidmarents
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wianguiifiaruusiugunniy
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ABSTRACT

This project is a feasibility study of an identification of raw milk obtained from estrous and non-
estrous dairy cows using near-infrared spectroscopy combing with principal component analysis techniques.
The samples were measured by a micro-NIR spectrometer (950-1650nm). The use of traditional tools that
need to be installed on cow and chemical methods can be challenging. However, using near-infrared
spectroscopy had more advantage such as no effect on cows and fast. The raw milk samples used in the
study came from four Holstein dairy cows that were sampled in the morning and evening for 40 days. The
samples were scanned for collecting NIR spectra and then the principal component analysis (PCA) was used

to analyze milk spectra across the MATLAB program. The results showed that the spectral pretreatment by
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the Moving Average Smoothing + Standard Normal Variate method was clearly classified into two groups: 1)
Proestrus and 2) Estrus and Metestrus. The study shows that it was possible to use NIR spectroscopy to
classify milk samples from estrus and non-estrus cows. However, future studies should investigate additional
factors may affecting the classification model, such as study more algorithms and create model using
important individual. Wavelength, in order to get a more accurate

Keywords: Principal component analysis, Progesterone, Artificial insemination, Golden time
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1. First derivative

. Second derivative
. Mean normalization(MNL)
. Standard Normal Variate(SNV)
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. Moving Average Smoothing + Baseline offset
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. Baseline offset + Standard Normal Variate
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ABSTRACT

This project is the design and development of an automatic robot arm mechanism for harvesting
strawberries grown in a plant factory, focusing on developing a robot gripper and strawberry fruit
detection system. The work was divided into 4 parts: 1) Developing a system for detecting strawberry
fruits using the YOLOV8 algorithm with Depth Camera, 2) Developing a system for estimating the degree of
ripeness of strawberry fruits by R,G,B color analysis with OpenCV, 3) Increasing the accuracy of tracking by
generating the strawberry tracking system capable to specify the coordinates of the fruit (x,y,z) and to
specify the width of the strawberry fruit (d,.,), and 4) Developing a robot gripper designed to grab a
strawberry fruit with an extension distance (z) that corresponds to d,,, of the fruit, determination of the
gripping position at height (y), and design of a scissor that works after the strawberry has been grabbed by
the gripper. It was found from the test of the strawberry fruit detection system that at camera distances
of 30 and 50 centimeters, the accuracy in fruit detection was 88 and 96.5 percent, respectively, and the

accuracy in assessing ripeness was 88 and 88.5 percent, respectively. In the tracking system, comparing

the robot moving until the strawberry is in the center of the frame and at the far-left edge of the frame,
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having the latter reduced the operation time by approximately 1 minute. From the gripping and cutting
tests, the gripper was able to harvest strawberry fruit of any size. The d,, of the strawberry fruits tested
was in the range of 20 to 32 millimeters and the cutting scissors were able to cut them.

Keywords: Harvesting robot, Strawberry, Gripper, Detection system, Tracking system
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ABSTRACT
A comparison to the vegetation Index of RD 49 rice field from orthomosaic map and video by

using unmanned aerial vehicle (UAV) aim to study a possibility of the RGB color index analysis for

calculate the vegetation Index such as VARI, EXG, YIELD and Chlorophyll by using photos and videos from
the UAV during the tillering, booting, flowering, and pre-harvesting stages. The RGB color index was
analysis by 2 case, Case 1 creating an orthomosaic map from photo (the photos were taken from UAV) by
the process of photogrammetry using Agisoft Metashape program then analyze the RGB color index by
using QGIS program, Case 2 analysis the RGB color index by using Video processing technique from
MATLAB program. The result of the RGB color index from 2 case shown that it can be used to analysis the
vegetation index, yield and chlorophyll which different situation. The comparison between 4 parameters
shown that, VARI index the MATLAB analysis method has a trend to be consistent with rice growth than
the QGIS method, EXG index the QGIS analysis method has a trend to be consistent with rice growth than
the MATLAB method, chlorophyll value the MATLAB analysis method has a trend to be consistent with
rice growth than the QGIS method and yield shown that, the QGIS analysis method can give precise a rice
yield prediction than the MATLAB method which was error 14 percent in the pre-harvest stage.

Keywords: Unmanned aerial vehicle (UAV), Vegetation Index, Image processing
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Faudurrwnnnessiuiuiludasiduivdinunn (i 8) vinlsmnihudesisvinananasldanunsasilads
donmaneTUITIATIERIN QGIS FesmsasawnuTionslsTuwan

= & A 1 =
AINN 8 WUNNAFBUYNTLEEN 1

4. a3y

mﬂmﬁnmmnﬂ%‘&mLﬁ&l'uLﬁammﬂmﬂuiﬂvl,éﬂumﬁLﬂﬂxﬁﬁhéfmﬁﬁmmimmmﬁﬁnﬁuﬁ: N.49 1NN
fnwenweaslsluanuazimelagldornasuliaudunuin adwild RGB Aldannsinsedd 2 Fanunsatily
wneArudianssa nsesgivle weznandnlaunnaeiulagaziiulaanwanisiuieoudisuaiaail VAR wuan
WIATZeI MATLAB Huuwiliuveinsinaennaasiun1sasqiiulaveslniuinniiig QGIS nanisisauriisumn
il EXG F3emegianuauiinmdneeaslsluandaes QGIS Suuliuvasnsmaenadesiuninadaivlnvesig
11nn3138 MATLAB Tnsuwltiuvesmsiaiapivlnvasinagiimaintududdvaudsgeiiinisaiagdvlngsian
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Bl INURINIINADAARDIAUNITRTYLAULAVDIUIILINAINTE QGIS LazNan1SUTHULTIBUATNANAANUIINTS
WAT1E19835 QGIS Tharuusiuglunisyitunenandnuinniidsiasizwanastd RGB  1aensaanninloniey
MATLAB

5. inAnssuUszne
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Development of an Air-quality Monitoring and Aeration Control System for Grain Silos
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unAnga

mAfsmaitauszuuaninguamiazszusenalulelafunandnmansinens Tinguszasd e
WawAuwuuszuuszuigenalulelaiiunandavienisinens laedauese Arduino Uno R3 vin1ssusaamad,
AuTudimsvesusse manelutar nmeuenlelaundinsginundnnisauialelasuasn (Psychrometric)
wazSumAuuaLgauesTag (Equilibrium Moisture Content) LitoUsziiunmunmuasmananiisasnsfiusnyli
faruturesnandnoglufiomnzauioninfvine lusidelingindigungissitaudadae Temperature
Cable fimeidelavhnmsianiwedlaadiusiuaugaingungiidu 3 a1e lnsuravarsazdsdoyals Arduino
Uno R3 lunisnaaesiideldutansmaaouiiu 2 dawfe dunsusaifiuUssdnsnmaedunmsianueissuy
74 3 Tnuaie Tuunmuauieiiotedu (Manual), Tnuamuaukuunsaae welnuaeugulnglindnlelas
win3n Tudunmsenainaunnuagseuiseinavesszuy naddelalddaun 35.5 das wulalaifiunandn vin
msladinadedniadiusiman 20 ke lnsade Wineududainadednlnensiuiaunitdalnaesdl
A 20%w.b. aaesdnszuuifunat 24 dalus lulnuanisyionudun 2 Tnue dlunanismagouszuy
wui1 anuduresudnlulnunnisaiuauuuunsana Miudu fanutuudnegil 26%w.b. anande
17.64%w.b. uarluuanisauaulngldndnlalasiunin Adudy Sanudundnogs 21.21%w.b. anaunde
14.03%w.b.
Adasy: lalafiunandnnisnisinens, ssuuszuieeine, lelaswunsn

ABSTRACT

The purpose of this research is to develop a prototype aeration system for agricultural silos. The
Arduino Uno R3 board collects temperature and relative humidity data from the inside and outside of the
silo, and then analyzes it using psychrometric and equilibrium moisture content calculations to assess the
quality of the crop to be stored. The research also measures the temperature between the seeds using a
temperature cable developed by the researchers, which has three temperature sensors that send data to
the Arduino Uno R3. The experiment was divided into two parts: the evaluation of the performance of
the three operating modes of the system (manual control mode, psychrometric control mode, and time-
based control mode), and the quality monitoring and ventilation of the system. For the quality monitoring
and ventilation of the system, the researchers used a 35.5-liter bucket instead of an agricultural silo, and
added an average of 20 kg of feed corn. The feed corn was then moistened by spraying water until the
moisture content reached 20%w.b. The system was then operated for 24 hours in the two operating

modes. The results of the system test showed that the moisture content of the seeds in the

/jo\ psychrometric control mode, which started with a moisture content of 21.21%w.b., decreased to
— = %" 68
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14.03%w.b. In the time-based control mode, which started with a moisture content of 26%w.b., the
moisture content decreased to 17.64%w.b.

Keywords: Agricultural silo, Aeration system, Psychrometric

1. unih

Hagtuituilluvssmelne Sarumnzadlufunsinuesaeutiann dadu « fdy 7 Sadudsivilieu
Inefiownsuavainelaliiuaseunt Snadsaseneldlitulsema qunanedu « fnasvgie ” fusedn
wisllagiu & fifimaswgianasisendn wagshiiulviduauluuszmaduduiuunn laiiilgsudnisdsoanuanin
mmuuuwam Wiesesrafien uinanAndnvanesiadigninanfudiesenisiluuussluazoends Snitwanandi
Wmdrililurmsusinavesmuiiosesnuios uiganudimsiludssdiniuasiysdleniiug uq tieliAn
AuAANINTigase (@innuiauinisifenisineas [ARDA], u.U1)

nsiiunemandnlunsrurunisnanuuelngagld 3 Bwdnfe 1) 38 bag stack Faudunisussawandn
MaMsinms (Luuiide) adlugeussadnet 2) 38 indoor bulk Fefleslifuiiden Fdenazgninduneada
Tfuuauaeunin (concrete) melulsafiu 3) Avinwilulela Fsdealdfunandamsnsinunssimaniudai
Tagitlalafuinwiwdaiivazgnairsegnglulsafv Jadeiisinadonunimidenaesuiniiife gaumad (grain
temperature) LazAYILTL (moisture content) wadnanan datladeis 2 ‘f‘j:ﬁ'miL‘Uﬁ'auLLanagmaamnmmm’]s
LﬂﬁﬂuLLﬂaamaﬂqmugﬁ (ambient temperature) LATAUTUELNS (relative humidity) ¥a391nA

sumpiifiunumddgsensiinuiisemedueiinglumda maduinuluiigamgiigeasisionsuly
widavlidsnsmamelags nafinusnfendnazgapdonnusonldisBviwatesgamgiuarauduifivosglu
nafusnwaansnrasuaratuayulsiuiasiu 1wy wiafitarutuihfiuinulitoimadeu o19aziidineg
1 wetufuiwdafifinutugs wiifiulufifu luanmiiadounastuuonanaslaifinadtuiwdauds nsdid
AruturesiLingeie 12-14% andedmesenmsaigondenmanimaiafivinanedildrgnuda anmid
fandusumalfvinmae nenemennnuturesudalisudufvlufiornmbusasuis anmivinuniiianais
Tinauinveseududiivsuargamad lahiiu 37.78°C

lusewinansiiiusnunSayile mammamwméfanLm%zyﬁummﬁmmﬂﬁafn Ny dniiluunedug viouuas
fefuioanaudems Sududesinumaungiiveslelaogiaue Iwipsllsrvunnaeugungidmivlela (Figure
1) LﬁaﬁduaiﬁmmmmimaammmwmadLuﬁmﬁ’zyﬁéuiﬁa&hﬂﬂﬁ%mgq%u Tnedl temperature cable fifliiuwosvans
§i ﬁizwmﬁmqmmﬁuazmmaaumm%yu fanunsasduiintouavesgumgiissiulunuusazdiananls
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B ‘a1 (4.2)
(3a) N

Figure 1 szuunsavdeuaamaiivediala
#1117 Prado silos, (n.d.). https://pradosilos.com/additional-systems-for-grain-silos

mawgiledadufinnresnisiawduiuuszsuussuiganniauarnsingamngivesudaivlulelawuy
w1 WienadeulssdnsnmnissruieeImakaringamglveudniitlulelavesssuudng

2. JaauazIsnIg
2.1 ssvunsineamgiveaudaivlulslauvunseyiy
2.1.1 gunsal
gUnsaindnlulassnuidoilde yndufinteyngumniuazanufufioeuees DS18820 way
\wuLeed DHT11 wavdsdeyasewesvdsasinnsgiu Rsass sludugunaniazUsznaulude 2 daw deil
2.1.1.1 @ Hardware
1. Arduino Uno R3
2. Breadboard
3. DS18B20 Temperature sensor
4. DHT11 Humidity sensor
5. Temperature Cable
2.1.1.2 @ Software
1. WUswnsu Arduino IDE
2.1.2 Bnsvihszuumsingamnglveaudafivlulelanuueietis
1. Jeuldnlaeilén master %ﬁmiﬁ'muﬁﬂaaﬂauﬁwé’asﬁa;ﬂa(}mﬂ fifean1slusa slave uazse
SuAiue nauswanmalYldu wagldn slave glimsviau aeesuen input A9 1y qmmﬁuaxmm"ﬁu
wazdsr AUl master A
2. ¥nmsidmuieesusaziunsaiiiiuuesa Arduino slave uaziiausou LilegAgamnii
Fuuuntine monitor el G b R I LAV R TR ndniwihnsteaeverures Tasfiayi
nmsdanfiwumesiiniuasli 6 Wy @eli 1 duaileuwes 3 Mnaistusiar 1 wes) WeldnnTiaiaivions
wildvuangliliiilefumumeivan wazihaudouielivions naldviniusuiaaeln
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2.2 WA 99N INT IUYBITAUUUTIAITE UUTE UL IN A

x ]
Solid State Rela 1) Relay : == =

Jr.i’ ‘ ‘H ‘1x Ll:‘;{]u

e (§ 5§
o J”’.J Tugaswiv o )|l Push button switch
J i |
— *—LI :

RS485

DHT11 out silo: I I DS18B20

11 1

Figure 2 LAUNI993958UY

Figure 2 LAASANTITDITEULTEISEIINsoonuuIsty Sslidumdnidrdny 3 dw Ao daugn
moulnsa viendesaeulysa (Figure 3) Jssznousivgunsaliaiusinen uaz Arduino master duvesALYULLTDS
wUsznausmelsue’ DS18B20 wag DHT11 Weusieru Arduino slave 1 uag Arduino slave 2 uazdiugavineas
Hudwvesinauszuisenmaiifasatuleladiaos

Figure 3 nassnoulnsa

Tudiuwes Figure 3 azUsenausiy  Breaker wum 30 wontd sodu Power Supply @usuuias
nszuaadusY 220 Taad 9nadadeuluidulniinssuanss 24 Taad wieldenluszuu Taed Step Down d1msu
anusetilaifilfuduesn Arduino Uno R3 fuesavinthilenuauszuunisvhon Seflunudansiiuang i
S¥UUSN Figure 2
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Figure 4 LUUI189938UY

Figure 4 WansnmuuuTIaesesszuy aiduoonuuulasiinsligunsaindng fe dsanug 355 ans
ey 1) dwiuldnanaaninisinees fe d1nlnadssdnd Snadallyngunsnifliudiuddyvosszuu Ae
naesnaulnsa (Muneiav 2) lnelinnssielguiges DHT1L (Muelay 3) waziguiges DS18B20 (Mineiay 4) dwmiusu
Auazthefiinlduuszanana eauaunsvhauiiszuy uasdigunsaifidfnsnedrmilsie Waaunosld
gn31lva 5 Umin (et 5) dvsudissuigeinie
2.4 MINNINYITTUUTZ 801N A

n33rUIBeINIAvRIUAdel mafiteldeenuuusruuliannsndenlnunnisaaunumdnaldiomn 3
Tvwn fie 1) Iuansvhauwuuaugusieiotdu 2) Tnuamsvinuuuumananan dswhaulagldinaluns
auann1sla-Unfinaumuvaneinmialulela uag3) lnuansvihnulagldndnnisetuauimendnlelasiunin
(Psychrometric) lun1silin-Unsinanmunueinidlulsla dslulyuad 2) uas 3) axdneglulnuanisuuudnludia

2.4.1 nuan1sihauskuumuauseiedsdiu (Manual mode)

ndnnslinuinldlasnsuaindlugudne Fafulnanshauiuy Manual antunata
push button Aden Wieieinausruisetna uagnaludung iledainauszuigeInie

2.4.2 MUANSIMNULUUANTILI

ludruradluuansmunulagldlagldiandunasilunsla-Uninauszuigeinia Iwdnnis
AIUANMELIANANLUAALAT DS3231 Ap AgyiMSUanALIEUI8eINTALIAT 6.00 W. §i9 8.00 U. Uax 19.00 U. fis
21.00 u. wonwilennnadanasruvIrdslviiaaivegainy § Figure 5

uiatan 6.00 u. - 8.00 u.

uiatan 19.00 u. - 21.00 u.

k.

laiaau

Figure 5 Raulan1smuaunisdn-Uainauszuigeinialagldiainiuay
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Fsmsdenlinalunisdaininay Aldvaaadnanitesnn fidesesnslitisaiiennia

fgaumgfidlunsirenmedily LﬁaamqmmﬁszmwLmémﬁl,ﬁwﬁuimmnmﬂmﬁu
2.4.3 uensvhanulagldvdannisauauimendnlalaswesn (Psychrometric)

wanmsldanu vildlasnsmuadndlumeihurnile iedonldmilnunnisiinuegednlud
Ingldnannislalasiunsn (Psychrometric) %ﬁluué’ﬂmﬁﬁ%LLamﬂﬁl,ﬁuﬁqqmauﬁasmﬁ]maammﬂ Haudusiug
fuaman 13 auanth ddumuidedeonuuuanls Arduino Uno R3 fin1snisdunugaiasifienmawuuniuian
931 & ety iemenauaTAdsnan

Tudhumsrauresssuud sxiidoulalunsdn-Unwnaudy Wuluay Figure 6 Tngludouls

wsn wansliiutisgaumgl Dew point gase niAnsuends Aldasiinnniamglissnitaudo wasduandli
wiudgamgiivieniian Munzauunnisldlunisssuisemeanieluds Jsanansadualdainaunisi 1

243.12 x(In(84) 1762 1)

1 = 100 )" 243.12+T 0
p — [ (RH%) 1762 xT
17.62 (I"( 100 )+ 24312 + T)

[S3UCR IS

Tisa > Tdew point MNeuanlala

RH(%)yantata > RH(%)1aa

EMCama - EMCyjqansn >= 0.5

Figure 6 faulunsmuaumsla-Uninauszsurgenelaglivdnnislelasiunsn (Psychrometric)

SrUUITATIRABUIaNAIsuAnTsUainauvsell d1A1gaumgil Dew point diAnanndngumall
win sruvadslilainay Lwifhﬁaaﬂdﬂﬁmwaauﬁaﬂmﬁ 2 @9 mimaﬁ]aaummmﬁuama (Equilibrium
Moisture Contant) ¥03%12Ina 7 1/1au‘wuﬁmammwmuauwmamammmmﬂ (Equilibrium Relative Humidity)
msﬂum’nLuamuﬂ’nmumm’lmwmuwmmwﬂumimmﬂmmaiu Femldlanisiuindmiutuaunaves
1R 91naNNST 2

EHR = 1 — exp(—A X (T + C) x (MCp) X B) )

Tunsdlmnufuaunavesiminatiosnii vieeglunasininfvinmeguda seuvaslainam Tu
nsdidnunndt sruvazasaeudeuledl 3 Ao manseaeuAAITURIVEYalFnEuLes DHT11 aeuen
& fleguinundespoulnsaifidunninnududuimsagludeiinldanisumes DHTL1 vTnutesiauuds
videlal frneuendsdiamtuduinsganit szuulaiinay uidhmeludsdautuduinsgani Weseaeudeuly
il a o avvaeummtuaunavesena unsdifledainanszuisenna Insanutuaunaveseiniansiian
tountwiowhiumutuaunaiingfunaiuinwdning ddudoulad uandidiui darutuneludsdian

73



MsUszyuIvInslase I INTTUNYATUNIYIA AT 30

1-2 qunius 2567 un1aneraeudly’

Armduaunaui e nafigniidlundsnieinauszuiseinia anuduvesiniing afldihiuaudu
aupafivanzauLimaiuinw viewihfuautuaugavesernaiiiadly Tuduvessanutuaugaveseinie
Fundldanaunsi 2 mndudleszuuinnisnsaseuideulvesuits 4 Feulwasifuiaumsdarinay ssuuay
UapausuninazasiageuldiemansludumnzauiunisiiudinineiwzUainay wisazilainauauniieg
fdoulvogretfos 1 Goulviiligndes WediFeulaiiligniesedstios 1 Feuly svuvazvinsainauszuie
oM FLazATIvaaUlgn
2.5 UHUNITIAAEUTTUY
2.5.1 NTBULLIAA

ienaaoumauusius lunsveadeussansnmuarnsuseiiiuassourvegunsalildlunns
naaes (Adelihnnaeulnsmstiaeenafinelufisuiges a1was 3 fodifu Arduino slave Tuassi
suteyannmgiifdesinu R8s 1Uss Arduino master uaziUSeuifisudeyaiildainisumes DS18820 way Digital
Thermometer LitevATadatie

msUssifiuauansalumsinvanatusdeliansadnwaunwlfoglunasifuaga
fAfelFnunumaneaeusrUUSRTLSRv 2 sruufe Tnuanisvinulngldndnnisaaunudaendn Psychrometric
waglvuansiauuuumsna lagazvinsmaaoussuunan 24 $alus uaztfiuadaudseneg de gumgd
SENINWNAR, EMC v83u80, mm%ué’uﬁwémaiuﬁq, gaunniniguendy, mm%ué’uﬁwémauaﬂﬁa, way EMC
vose ALl tilensanaeuinszuamsavihauldegadiussansamassuiteulaiigidedesnis uay
aunsanwnanwlvieglunasinuanzauldnels

2.5.2 GﬁgumaumimaamsuwmmL.Laiusj’ﬂumﬁmqmuqﬁ

1. thaneviena innslufisuees away 3 61 Tasudasiisvezin 1 wes idaniilala
U 3 @18 vIN1eoiU Arduino slave 1 ﬁagﬂwaiuﬁawawaaﬂ Tnesumisiiandeans temperature cable
zindeliseus USUAUENANDITINANARN

2.1 Arduino slave 2 fivhmsfindauiges ingangdi (DS18820) S1uaw 9 ¢ Aadaliidu
DA USIUTNSINaamn

3. nraauieed DHT11 angludic USiaas head space wavindeliusinmends iethanutu
dusmslumuIUmAIRIGe

4. sioany RSA85 910 Arduino slave 11Ul Arduino slave 2 lnsfiaueny wesans 100 cm
wagsonslUfl Arduino master Tngauenavesans RSA85 Miresening master AU slave 182 sz 100 LA
uazlimsdafiuwuuaunsy

5. inmsWinrimaslofeudnluifmaainlaunnudounsidaduinnisingamgll Tnetsnazin

a vy

gaunieaie Digital Thermometer nau Mndudesiae sensor ngaumnnil (DS18B20) W89 Arduino slave it
a0 Tnsgamgfiduduiinsshnsinde 30°C Mndutuiindwesgungiinng 1 it Taewdsugungiiu 40°C,
50°C way 60°C auddy niutuiindiildaduniss

6. 1A error 5¥WiNg Arduino slave 1 Tufimanafin uaz Arduino slave 2 flognneuen
error 499 sensor Yagauvindl (ds18b20) 7léFes + < 0.50C Taven error Hfudfivonsuldlnegredanandud
(EST10000-A multi-point temperature sensor 1A USENLaEINOTINNR)

7. thefilduniouifisuanugndesunisingumgiivessuwes ingamail (DS18820) uax
Digital Thermometer

2.5.3 fuppumnageusruunTainAuA LAY SEUIBR A

Tunisveaeuszu Mdnlnadedns 20 kg ¥ns¥amnuduEnaniaiesinnanudy (kett
PM-600) Wi 3 ads iomnAnadsvosnruduiild ndurhnmsdauasiamuseslfeglusiumsiimuzan
whonfumdninadssdn faduguitowsounsufdimilutuneudaly iuaudulivitu 20%w.b. Tasn1sie
ildwdnd1ilng defuarannsomuinsvenifiasi luduasduldanaunisi 3
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Wyet—W
% = —== T4V % 100 (3)
Wwet
azlel water = W, — Weorn @)

Foswvhnsfiuanm Wy, 91naunnsi @) TneAnanuduihisndunfoniuiuainnisin 3
ads antumsAuIaT W, anaunsi 3) Tnesianutuiivhnduiaie 209% lelden Wiy WaE W,
Beves Snhluumiluaunisi @) sxshlinsuusinanhiigeaduliiudning Flnsmunded thmindnlng
BesdnsSThiunmaaeu 20.62 ke, Aadsarutudlnadesdni7iinldneuisnifiuauduiia 14.5% 9naunis
7 (3) axlefaunsii 5
14.5-Wgq

%w.b. = =>4 x 100 SW,=17.63kg  (5)

HBINTANUTY 20%w.b. Agl@aunisn 6

20%w. b. = w

FIUURDINLUT W, - Wiggoen, = 22.03-20.26 = 1.77 kg =~ 2 kg
WeoAnududuinsiianvinu 20% vnsilaszuuiienaaeululuun Psychrometric aantiuiu
HANSNAABY LAEYIINIVAGEUTEUUS UIRLAAITIIAN

x 100 W, = 2203 kg (6)

w

3. HAWAZN1TIATOING
3.1 wagampiniglulvlaussniguenlolavesmues DS18820 wWiguiigununivingampilesly Digital
Thermometer

Mnmsnegeuingaunginielulelauazneuenlelavessuewes DS18820 Wisuilsuiun1singumall
Tagld Digital Thermometer (Table 1) wuindidnadevesgaumgiin 30°C melulelaiiuenld 32.4°C mmeuenlala
295°C , gumgiinl 40°C melulelaiiudle 37.4°C aouenlala 41.1°C, gaumgiifi 50°C aelulalaiiunle
52.8°C mouenlala 52.5°C uazgaumniifl 60°C melilslaifuald 63.9°C meuenlala 63.9°C Fergnmglifiiy
AlFneumess DS18820 1Au = <0.5°C Tawen error iluiiveniulilasdredanaindud (u EST10000-A
multi-point temperature sensor aMNUIEMuaefivmessin) Tnsiwuwes DS18820 SaAldd = <4°C \flesann
gunsalivinsingauugifedmanadin vililiannsamuguaamgildd Iuiliiniseannndouvesgumgiitiu
A error Mgouiulé

Table 1 guviveasuiwoTingunnil (DS18B20) uax Digital Thermometer

SUnsel L%um@%ﬁ'ﬂqm{jﬁﬁuﬁ (DS18B20) Digital Thermor:eter (reference)
! @) q@)
meluds 32.4 29.5
NAERN 37.4 41.1
52.8 52.5
63.9 63.9
NYUDNEY 31.0 30.0
LRGER 40.9 40.0
50.5 50.0
60.0 60.0

3.2 wamahelulnunn)syiinuuuunavaue 8iieUsAu (Manual mode)
madeldtinmsmaasulminnsvinuuuumusuiisiiotsdu (Manual mode) ngraufiagyinsmaasy

Tulvnasranan uazlvuslelasumn (Psychrometric) Msvhaululnuntagdesdinishauitauysaineu e

{AdevmssoesssruuESeanysal Iimsmaseululmunnisinuuuunuaudeiietadu (Manual mode)

75
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siuit Bawanismedeululnuadssuudinsinuiiauysal fe Weditevhmanyuaindlududne Sadulmunms
¥3uLUY Manual 3nifunatlsl push button Aden wafemauiinsvhaumutnd wesilonatu push button
Aund HameinauEAYinY
3.3 MTIATILINANITIN YTz UUUINAN 1579987

Table 2 wansrriiulfannsageuszuy Welmwhmmeaouszuu lneflleulyvmadninaude Ua
Tutaaiaan 6.00 1. F1 8.00 u. waglutrsaan 19.00 u. §9 21.00 u. 990 Table 2 WonaTusy 1830 .
EMC woaidn gl 26.00% waziilovhnisilinszuuasu 24 $alug A1 EMC veawdn dawinfu 17.64% Femns
Fidedanaiuin ludrsnaniszuuiinsideinauszuieeinia A1 EMC vesmdnazanas udiidosnnymagidules
nadeulusunsuasuedn Arduino Tszuudadainaifisaus 2 Haanardang1n uazlimadassuunageuliioaud
24 s vilFmadaiaauszuisermaiifies 2 seuwindu Seihlvien EMC veaudaidiodugamsvagou anasd
WiBaud 17.64% Femdsnniiinishenmahusutninests 2 9aena1 lnessesnadfissuudalainay andy
Panaiifideliinmandeyainnensaionia damefideriiuin lutaanaiszina 6.00 u. 51800 u. uas
19.00 . &4 21.00 u. wdutrsnaniomaligamafisn mefideiadentis 2 daananil lunsdsliszuulaiaan
feduihannsaroneiutudninalfeddeiiendusssznanfivae fasvhldansainvanuiuveusde
Tlwelvioglussiuiiiing 14% 16 isausluszoznaifisanedngn uAuniiazvinsageulsildnad
dfaneluszorinanveinisineddeld udedidlsinm aan Table 2 doidansvhaussuuiuds awdiuldd
foya EMC veuuda franasntiadududeutiann mefidedadiui ssuvszuseinmaiiausanivem
autuidalviegluseduiiuaonsiold

Table 2 wanisnagpusruUlulRLAR1II9LIEN

Araduding  gumglisewine  EMCwes  evududasing S B ves
ok o N - o DINFAUDNLY
Tueis (%) Wwan () Wan (%) 21N1AUBNNY (%) o) 91717 (%)
18.30 95.00 25.02 26.00 53.00 32.00 12.42
20.30 95.00 29.00 25.26 57.00 31.00 13.22
22.30 88.00 29.79 21.13 59.00 31.00 13.59
0.30 93.00 29.73 23.68 60.00 31.00 13.78
2.30 94.00 29.83 24.34 62.00 30.00 14.26
4.30 93.00 29.96 23.64 63.00 30.00 14.45
6.30 88.00 29.08 21.24 64.00 30.00 14.65
8.30 86.00 29.42 20.40 63.00 30.00 14.45
10.30 87.00 30.12 20.68 57.00 32.00 13.13
12.30 85.00 30.85 19.84 49.00 35.00 11.50
14.30 75.00 30.79 16.97 30.00 32.00 8.54
16.30 76.00 31.46 17.14 36.00 35.00 9.36
18.30 78.00 31.56 17.64 41.00 35.00 10.18

3.4 msansizvsansveuyesszuvlulpuslalasumin (Psychrometric)

Table 3 wansmdisvuurhnisifivsazeunld lulwualelaswesn (Psychrometric) Tngldssazinaily
NMAdBUTEUY 24 F2lus 270 Table 3 finsuansAfifiuwazdnald nn 2 Falus Tudruvesszuuateiiviing
Jeulusunsuasuea Arduino agvinsifiuuazduinie nn 1 42l 39910 Table 3 Aiiddnyiidosdanado A
EMC weaiudn agiiulédn finan 18:30 u. fian EMC veaiudn gl 21.21% uaziiinanas3os sunsziianan 4.30
u. A1 EMC vasudn isgedu 99naa 230 u. fiile EMC vouudn ogfl 16.70% iy 17.18% wasifindu
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A

LSEJEJ"'] JUALIAT 8.30 W. @NnAiiA EMC YouaRnTY mammmﬂlummm 430 u. fia 830 . Jugraand
mwmuauwmamaqmmﬂuaﬂmm FJehlanandananiiian EMC vesudn quawu 9nifudn EMC ﬂuamamq
fegganas Welnszuuasu 24 Hlus axiidn EMC voaudn anaandewiios 14.03% Fsormaduuendimudus
wdrndidinsihenmasududaTnaudy onmadluaruduining sawnsofsnnudueanandlneld Tne
Funaldann anuTudinivsvesenafigaiuuiiam Head space uargamgiiszwhandafifindudntos dadud
anunsaldanizerniaueniela ifanuTudinivsin wargungiigs Wrusudninaldosedendussezioa
NG ﬁ%ﬁﬂﬁmmm%’ﬂmmmﬁ??wuENLuﬁmﬁffﬁﬂwmiﬁa&ﬂuasé’fwﬁﬁmjﬂ 14% 19 issusluszaziaadiiisans
fanan wudunfiesinmsmegeulusseznaivesn1sviauide egnslsing Yoy a EMC AduamanauTy
ivsUiam Headspace uazdayagamgiiszviaudn uandiiiudn ssuussuisenmadiannsnniuuaraty
Lmﬁmslﬁaqﬁluizﬁuﬁﬂaamﬁﬂiﬁ"

Table 3 nan1snageuszuululnualalasiumin (Psychrometric)

AL TNG gaunNsEning  EMC @9 PG R . EMC 289
1281 N b - . 91NAUDNAY
T (%) wan (C) an (%) 91N1AUDNNY (%) o) 2107 (%)
18.30 86.00 24.10 21.21 61.00 29.00 14.16
20.30 76.00 26.12 17.80 70.00 30.00 15.90
22.30 70.00 28.04 16.12 73.00 30.00 16.58
0.30 73.00 28.56 16.75 75.00 30.00 17.06
2.30 73.00 28.96 16.70 76.00 30.00 17.31
4.30 75.00 29.00 17.18 79.00 30.00 18.10
6.30 76.00 29.04 17.43 80.00 29.00 18.51
8.30 76.00 29.17 17.41 80.00 30.00 18.39
10.30 74.00 29.69 16.86 76.00 32.00 17.08
12.30 71.00 29.21 16.21 71.00 33.00 15.80
14.30 66.00 30.40 15.01 61.00 33.00 13.78
16.30 61.00 29.96 14.07 59.00 34.00 13.32
18.30 61.00 30.37 14.03 60.00 33.00 13.59

Faransiwuszuuszvieeinia a Jagdu anansagnuiuuselissuulianuaunsogeiululuewan
TngnsifiuamanURa Intemet of Things 1l 1w WiiuauansalunIsuanItagungll wasaANaINNsaty
NIMIVANTAANHIUATEUY internet

4. a3y

HANSANEIAN1ILOINATIMINZANAIMSUNI OB NKUULATRAILI ST UUIZUIEBINA Lﬁa%’ﬂmammw
nAdnsuLiuShwRandan1esnsinuasiulelaifunandnnsnisinyns 1ﬁaaﬂi“luamwmilﬁu%’ﬂmﬁﬂaaﬂﬁa@ia
HanAnTY ﬁhmmfgué’uﬁwa‘l,a?immL:uﬁfﬂ‘ﬁmmzauﬁm%’ummﬁu%’nmagjﬁ 14%w.b. N1500NKUULAENAIUITEUY
szuworma maideldailalavnavnaes uasiimsfindainauszunsernia Tnglduesa Arduino Uno R3 e
ﬂ’J‘UF’}JJﬂﬁL@ﬂ—ﬂﬂWﬂaMiSU’lﬁla’lmﬂ@]j’JEJiziJUﬁl/\‘iﬂ’liﬁlL‘?JEJuIiJiLLﬂiMImJﬂmiﬂ’mﬂmﬁﬁ%%mm 2 Inuaasuay 1.1nue
muaufevdnlelasunin 2 Inuaruauuuumsaa nnseaes §ifeldnantsvaassdell Tulvuanis
ATVANKUUAIIINIAN AAuTudITS v Enanasain 26%w.b. e 17.64%w.b. wazlulnunnisauaume
wdnnslalasumdn (Psychrometric) AAuTuduimivosudnanatan 21.21%w.b. wde 14.03%w.b. fu
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Min1snaass msldnismusuuuunsana wsendnnislelaswein Suavilidanuiuduiviveaudaanasls

5. inAnssuUszne
VYRUVOUANNIATYIIAINTTUNEAT UATAMEIAINTTUANERSAUNGUAN UMNINGITUNYATAIENT INUUA
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ANIN.ARINANUATY NTUIVINTINBAS. https://www.doa.go.th/research/attachment.php?aid=2233
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Ananmnisuanuaznisldusslevdiwaglaganidenidnlall
The Potential Production and Utilization of Cellulose

From Cocoa Pod Husks

FunsIN Qaai’a?ﬁ‘mﬂal audnd LanBun’ guiden lwamedRigud Sunung Inesznng woy Tarsn lvemy’
Chanchira Goolsawadmongkoll, Somsak Laoyeepal, Suttida Kempongpisutl, Chinanat Witthayaprapakom2
and Nilawan Chaitanu’
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Division of Agricultural and Biological Engineering, Faculty of Engineering, Rajamangala University
of Technology lanna, Chiang Mai 50300 Thailand
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UNANEa

sATeissdnwdnsnmuagnislivsslondanivdentnlnlddulumdofisannszurunisuin
MnmsAnymuimalalian 1 wa wnidudusdahluninifedignssuiumssdnndnliuazdonlnuaniosas
30 wazdewaz 70 Wwdeniln LﬂwmiﬂimulmgﬁﬂﬁgmLﬂﬁ@ﬂﬁ]ﬂiﬂiﬁ%ﬂu (endocarp) sonualthluainuieindu
AMTurUITATesRLUee s daudenilndulufignyaiindenasiivliaziinds dindumiufunanigso
Aunndeunarguey uideildaniuesfyarwesdomeand lasthinidnluduseomuen fdalusiudae
asazanelaisulansenlanan pH 12+0.5 uazvlendseansavarslalasiauesoanles ualilunsaziden sou
Feazunssuunn 100 e Mnduihnagaglaafiadaliieseimamantininisam maad wasfnwvianm
Bululdlunisiwiesiidudmduievudnaaldl  anmsAinwimuin Yesavnandnvesuawaglaafiadnle wirfu
25.0+0.29 Tngihwidnuis fUTinand anwdu el waglaa uasiefiwaglaa Sovas 2.72+0.03, 1063170,
36.89+0.06, 32.02+1.12 way 1514102 Tngniwitin muddu wazarnwamslnseinilsidudomada (FTIR)
wudn lassaramaailndidesdunagaglaanianisdn daunis@nwianundululdlunismdeuiidn
woalidlausanased (PVA) Aunawaglaafiadalsidmiuednnaliifiedisdnegnsiivine Tndwesoaidu
wanapleiees wuin anwnsadluiedunzdomaiugsddidisesnanmaivinwlduutuisuvinAuiid
yensén Herlgamiivioaarludisu Tnelidoanlduszuna 2 dUawi nann éd waglaafiainandeniin
TInlAfulusidnsanlunsléusslovddmivi iduedudnualismfunodinesuaswaailugoslfesed
UsganSnmuazanunsadunwimslunsimuisesenlalueuian
AdAgY : WaeninTnlAtlu, waglad, n15ania, Aauvieviudnualy
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ABSTRACT

This research, aim to study the potential and utilization of the endocarp of Cocoa Pod Husks
(CPH) cocoa that left over from the production process. 30 % of a Cocoa Pod is cocoa seeds that step to
fermentation before apply to the production process for cocoa powder or chocolate products and 70 %
are Cocoa Pod Husk. Most often, farmers scrape off endocarp from Cocoa Pod Husk and dry it, making it
into containers for drinks or food. The inner sheath shell that is scraped off when left on the pile will
spoil and emit a foul smell, polluting the environment and the community. This research aims to manage
and increase the value of these wastes. It is used to remove fat with ethanol. Remove proteins with a pH
12+0.5 solution of sodium hydroxide and bleach with a solution of hydrogen peroxide. Sift with a sieve of
100 mesh and then analyze the extracted cellulose powder for physical, chemical properties and study
the feasibility of preparing a film for enveloping fruits and vegetables. Studies have shown that the yield
percentage of extracted cellulose powder is equal to 25.4+0.29 by dry weight, with ash, moisture, fiber,
cellulose and hemicellulose at 2.72+0.03, 10.63+1.70, 36.89+0.04, 32.02+1.12 and 15.14+1.02% by weight,
respectively, and from the analysis results. Functional group analysis using the technique (FTIR) found
that the chemical structure was similar to commercial cellulose powder. Film preparation feasibility study
section Polyvinyl alcohol (PVA) with extractable cellulose powder for fruit and vegetable wrapping to
help extend shelf life. Use glycerol as a plasticizer. It was found that it can be used to encapsulate Cherry
tomatoes with a longer shelf period comparable to commercial film. Both at room temperature and in
the refrigerator without loss for about 2 weeks. It can be said that cellulose extracted from endocarp of
cocoa pod husks (CPHs) has the potential to be effectively utilized for making fruit and vegetable
wrapping films together with polymers and plasticizers and can guide further development in the future.

Keywords: Cocoa Pod Husks, Cellulose, Extraction, Fruit and vegetable wrapping films

1. unmin
wWaenlnln ( Cocoa Pod Husks, CPH ) Lﬂui’a@mﬁa‘[fﬁ%ﬂﬁnﬁwﬁqmﬂmﬁmammﬁmiﬂif’{uﬁa iesanlunis
nanfosudmeniUdoneeniiiotwdnlnlilunin Sdldenmdeiiviiuauann nanediulgmnfiinunsnsvie
fsznounsussuesianimnadsiiinenan dndugjieurztdenlnlslumnuiafiondssu dnyaondiu
endocarp Bafuilodvadulugaiiesinfuduuinesn osmndedenduivsznoulufeduloiwaiu
waglaauaziidlulassadie minldfuidedunisluennimaziinnszvaunisviniu dafuidiogniia
wazligldauaziianisdnde dendunduauduuvdsodelseld Fuudoniinlnlifulufenaniivsiusaglaa
geanusanduanlidusslenilaowlsyuilunseaglaguasnanaindannle
waglaaifussdusznouiiarunsanuldlulwadfivwazuvaiiSodaduduloe1mns (Dietary  fiber)
yinfildavansih uazliaunsndesldmeeululussuumaiuewnsvomyudiasdninsuimeiien
Tayduwaglaagnir lulduselevulumusiaeg1anineeine WY @aamnIsundey gnannssy
Janroains gramnssunsEATY g MNIINAWe gRANMNTIIeMNS WavamamnssuduY (assnisiiiudnenm
FUTYaRAAMNTTUTINTINN, 2566)
Fefuamadeitajdnmanmdululdlumsnuvnmsataeagloanndoniininlfiduludeansazans
Tuifeulensenled vinnsAnwigaandinienienin auaudinmanedl veawaglaaiiadald ngtudnnisma
Ingrmand eluladuazanuinisimnssumans smelunssuiunmsatneaglaa mawSeuiidusiuinig
Ansesinanng o MiRtoaileiauminsuriuasfugariudenlnlfannisvdeisgnistuldusslon Ty
aanaimsieaglaaluldvsslovilugaamnssunaiadin Wudumanlunsvhunuiidudanim wu Meaglaa
Uiuussanuandivesiidumanadin vieifloamuuinnssunsndnussyfusiouenemsigesaaslduazuaonss
sofuilaa 1udu
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2. Yaauasisnis
2.1 mawssuansazanelufenlansanlen (Sodium Hydroxide: NaOH)

wisnasavarslaienlansenled A1 pH Uszana 12+0.5 Tnedaluiievlansonles Usuia 0.40 niu
Tdludnined avanemeinswdnios wldvanausuasauia 1000 fadans Wuindusuidnseduliumg
arldansazaneluionlansonlediifiarududu 001 Tuadedns Jae1 pH vesansazanelufeulansenled

Awseule Juiinua
2.2 nswwseualagraaanininlnsuly
o a o e Y & = v o & A v a ¢ ¢ v o w ° I o o
TagAunanildiludenininliivdensainainuievdas nsu lnld aen 911in gunenoydziin Jomin
RRIRE mLUaaﬂﬁﬂIﬂIﬂwmaammﬂm LUUANSHAR Uszana 55 Alandy Tudfintwiin summuJaaﬂEJﬂ
TnlAdaily Fedmiin Suiinua anntusiudugugn 9 u’leiJ“f]umamian{]u‘lwwwmu ammnmsmiaaauamau
LUV mqamq:u 60 peFwaLTed W 8 - 10 luadeaunsesiaiveinasit dawasTufintvsinudseu whludu
[ v a y a 1 a a & a Y a I 34' A o [
Junssneiasosduuaiden visgldqeegiileuness Ynlvadn iiulilulagaanuduiiedlvadasaglagly
Junoumaly

| dourddasnsuuon
- uildamnuko
| ok mdumsu:

um.)lula.)nlnlnuuhl
uoumun vuiinua

wvalninaa svwasnininlinisasino
diusnmaa vuinusannls
uazd>udasniln

.)un.)mmm 60 .)ol-nummua
uu 8 - 10 $51uv KSadunI WNKanAvI

d>uaoniulu
fauuouad

niddumduuodmasaviluduazidoa
uiuldavoamiiomiosad Yalikain
v Glulagarmsumipinidanawsaalaalusuasudaiy

A 2.1 wansdupesunswseuiiegudeninlnliduludmiuilvainwaglaa

2.3 msanawaglas
anazdl 1 : afadasansazansladexlansanlod
Fuit 1 nsidalasiy

thradenilnlnlddulufiovuiuds (@nde 2.2) 30 ndu ldadludnines Wuasazanelonueadudy
fovay 99.8 InaU3uns 100 Jaddns aulidiu Tadninesienszaeesdiietostueniusaszimve thluuy
lugnsmunueumnif 50 - 55 samuwaiea uiu 24 Falus e daludu Mndunseausnwsiiognsoananniem
weadei U Yneiegerirdnluiudluutdshdaeniueanndadeiinduadias 300 fadans 2 Ase
Mniunsesieiuav wldnaudeninldtulufiiiunsidnletuseudesuds (fruvasisen wiognesas
3510501, 2554)
duft 2 Msidalusiy

Wnasegaditdalasusdldludnnes WuasazanslaieulansenledfiwIouly (@nde 2.1) fdn pH
Ussanal 12+0.5 Usuas 150 faddns aulidndu Jndnnessenseauesdifiedesiuansazateszive wluuy
TusnaruRuaamgiif 50 - 55 ssmwalToa um 24 Hlus NTUNTDINHITIDEIFBENITIVN ka8
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Pmanlusunazlusiunalluiareminasararslanedlansenlannnananigiinaunsias 300 Sadans 3unIN
ihanadlan pH Wunans (auvasianusegnewazisinsal, 2554) [2]
UA 3 NSTRANTIU

thisfogafiiumsmdaluiusazidalusiuaninsend Taslilslnsiauesesnladitutusosay
15 TngU3uns 100 dadns auliidniu Tadninedfenszaviesdifietesfuaisazareseive dnludy
Ttaufeuigamafi 70 - 75 ssrmwaifea ui 2 51l (FauUasiBanuning, 2540) Mntunsoasnieg e
nszAunIenUes 4 uardsaethindu afsay 300 fiaddns auninirdrsdan pH 1Hunans ihldeufigamai
60 peFnLwaLiya w1 6 Falus Aty Fadmidn Tufinma MnduthusiegaiuiudrluduliesBen soufe
prunssTun 100 i Faiwiin Tuiinua 1iuldgeegiifionmiosd Telvatn
2.4 mywnsmdnvuzanizveskasaglaaiiaiaaniudenininlituly

2.4.1. MIpTsRAuENUaNInIenIN: A8

thuswaglaaiiataléiainanioed 1 uasaniedl 2 Ussanaedas 1.0 n3u nainAdfendesindly
UL Hunter 18w L*, a* uaz b* Juiinua

2.4.2 maaszigueudimaad: Binaanutu

thuseaglaaiadald 1.0 n3u asetauiiunududeiios (Moisture analyzer Ju DW-110MW)
naheglilunmaiegudlnhaseudioiunsin azldvannudulumioe % Moisture Content

2.4.3 meAneinuaudaniaad : Uinaudele i waglaa uaziefiivaglas

- MlATIEesRUTEnaUUTInaslaeldIsn15ves (AOAC, 2000)

- mAwwivTinaudelelagiBnsatinfense - ana (AOAC, 2000)

- MTBeTeiUsnagaglaalagldisnisves (In - house method based on TAPPI (1999) method)

- Mylaeilnaueiiieaglaalagldisnisves (in - house method calculation based on TAPPI
(1999) method)

2.4.4 M3eszviauauURMaei: sematianizes

Y

nsuanasy dunsusaaninsalnl (FTIR)

wisuiegsinswaglaaiiadaldainannzil 1 wazan1igil 2 Uua 0.2 n¥u saw KBr Saduusiu
iluldindes  FTIR  iilediasievivgiladdu laserdendnnisgandunasdusiisavosarsitavndulusig
300 - 4700 cm InefdnansaunuueaAIed (Scan rate) Wity 2 cm /min agldanasuiindensening an %
Transmittance U@z Wavenumber (cm’) shmsliasigsianasuiildifisudvanafuveswaglaademndyd
2.5 nsinFeulduneiue naunaaglaailarald

2.5.1 nMsiaseuau

Benlndlaflaueanesod (Polyvinyl Alcohol : PVA) uwedieddsdudmsunsvin uazndiwesea
(Glycerol,  Gly) Junaradlyiyes (misziwéfmﬁ']) Lm‘%auLLr;Ju%?\Iémmﬂmmaqiaaﬁaﬁmé’wmiazmEJ
Twideslensenlast lnglidndn PVA denawaglaaiiatale 7 2 dadau léun 0.5 uaz 0.2 avangluthnduusinms
100 n3u Medostunuundnluiingausunisivmnudentuld Wty uiu 10 wiit endwifundwesea
muANguMnEfl 50 - 55 ssmwaldea Tusiolusn 20 unil viderunindrunaNazn iy WdnRanTld 30 N3y sio
waifiast 1 wiu Tneldusifiasiosa3an vuin (7 x 7) wufes 9nduiilveuludouauiou figumnd 60 o
waldea Wuan 24 Hilus Wnliduasudasnssnainauwifind Wuwiuiidulug sezgfideunosd (Fauvasis
Oihal ﬂﬂmﬁwéLLazﬂmz, 2562)
2.6 mﬁLﬂiﬁzﬁmé{nwmzLammaﬂéuwaﬁma%mauwwuag‘laaﬁaﬁ'm‘lé’

2.6.1. MshasiguanTAnIsenw : Bvesiidunedwesnaunavaglasiiainld

iegsildulunsiatnseniesing (colorimeter) wartuiinArvosdiinluszuuves Hunter (Ju L*,
a* uag b*
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262 Anwnavasldunsdwesnaunwaglaaiiannlddenmuninuazaignisiiuinunzideme
Wugn31 lgumgdl 4.0£1.0 ssrwaidea uaziigumgiivies 28.043.0 ssmiwaLdes

MuHUMIMARILUUduALYIaiUTENaURY 3 anmizq ay 3 61 laedmusld Co1 luidoufldy To2
\ndousefidumanisfn SFC012 indeusefldueaglaatiarnseamsazaelufeslonsonled

Tunifewmaiugsdinagnduns 100 Wesidud Mnamnumsnslufuiifeindednl vdufuien
szapiian 48 Falus ApowmaifimiinlndiAeaty unaainlsauarisas Inewndethviinaeay 14 n¥u 9niuiing
uziowe 1 na Tdadlufenarafinuwin 0.5 eaud udnndousmeilduudazaniie laun T02 SFCO12 anuddy
Fethminuduadoulidy dufinue daudaegne  Co1 Whiumenugy anduinluiduinuiioumgl 4.0+1.0
psmLalToa uazfiguugiivies 28.0+3.0 ssrwaldua Tuiindeyann 9 2 Ju uniwauzidemaiugsndd
figamgilagamgivilsaziduanin lasdanmanmsidsundaesd Snvazmsnenimuasufinnanisgayde
hwinanaunisi (1)

(dmdnisudy — dhwdhudeinisiiusnw)

x 100 (1)

HaNsaeydetvidn = R
wminisuay

3. HAKAZNNIINTAING

3.1 wansafngaglasanidenilnlnldtuly

nsafaaglaaaniudeniinlnlidulusearsarats NaOH fiflenpH 1205 uazsenddslelnsiau
wes-eenledanuduiuiosas 15 lnsanadeusuins eodmaumeniesasnandnvewaglaafiafnle fidn
25.41:+0.29 sievhwiinuseadenintAtulu

29 3.1 wansdnvugnagaglaaanudeninlinlatulunainmeansazaig NaOH

3.2 HAN1TIATISANBUIANITVDINAUTA ad
3.2.1 wamIATIziRuEaNUANISNIEAIN: AE
mamﬁmwﬁﬁh%maamLszjagiammLﬂﬁaﬂiﬂiﬁ%ﬂuﬁaﬁ’mﬁwmiasma f1855UU Hunter LAB lag
mwaq‘laaﬁaﬁmé’wmiazma NaOH d@1 L* a* wagb* WAy 69.57+0.29, 7.00+0.13 ay 26.87+0.21 AuaIfu
derSsuiisuiunavaglaaanauidodus uanmadsmsisit 3.1 wud e L* (mrwai) Tndidsstunuide
Y93 (UNS, 2540) way (33N, 2543)

A157 3.1 wanTilesziAdiUTsusuAUNuITEDUe

Sample L* a* b* 914994
Co1 69.57+0.29 7.00+£0.13 26..87+£0.21 ﬁ]’mmi‘wmamﬁ
C02 74.53+0.25 -2.41+0.59 15.88+0.76 (uw%’mﬁ, 2540)
C03 67.30+0.12 4.54+0.10 19.74+0.13 (33Ws, 2543)

wanewn Teunaiu (AveSD) (Anwade 3 91)
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3.2.2 wamslaszigueuimand: Binad avatiu dely waglas uazisfiwaglag

MnMesziviinah anutu Bele waglaa uezisliwagloavessasaglaainideniinlnlituly
fiafinfansagany NaOH uansnafms el 3.2 wud fifenay 2.720.03, 10.63+1.70, 36.89+0.04, 32.02+1.12
uay 1514102 Iagthwiin muddy WewFeusuiumiafeduivhnsatawaglaa wu nasaglaadiade &
AnalndiAgaiuues (unind, 2540) uag (I3NS, 2543)

M5 3.2 HamTlasgauandRinualvemswaglaaiUSeuiiguiuaiduaue

29AUITZNAUNINA 314989
Sample i ATy Wely waglas | Leliwaglad
o1 2.72+0.03 | 10.63+£1.70 | 36.89+0.04 | 32.02+1.12 | 15.14+1.02 ﬁnﬂmimamﬁ
C02 8.85+0.14 - 26.12+0.08 | 23.13+0.32 | 6.40+0.00 (UWsni, 2540)
C03 4.20£0.13 | 10.08+0.21 | 72.90+1.18 | 45.44+0.48 | 20.31+1.63 | (353, 2543)

e 18a1uNadu (Ave=SD) (Aade 3 41)

3.2.3 uamianziauautaniuai: dematiayiesnsiuanasudunsusaaninsalnl (FTIR)

2875.91
3360.05
CH stretching

OH stretching 1025.18

COstretching o stretching

1373.63

Transmittance

Transmittance

339123 —— 1061.68
v . - 4000 3500 3000 2500 2000 1500 1000 500

1500 1000

Wai: number (cm!)
AT 3.2 (n) IR spectrum w83 Commercial Cellulose (Abderrahim et al., 2015) wa (v) Niafnla
AINNITNNAD

1000 3000
Wave number (cm-!)

1NANT 3.2 (¥) UAAINAINNINAFDUBIAYsENBUMAATIFY FTIR weuwaglaafiafnainiudeniln
Tnlfsululagatndieansazats NaOH nudiiuminaueduil 336005 cm’ aenrdesiuntsduvasmyiterdu
OH stretching %uﬂwgﬁaﬁ%’waaLszja@ﬁaam%ﬁw Fuvusarpdudl 287591 cm’ @enmdeifunisduves
vyfilaridu C-H veawaglaaluluun stretching fuyisavaduil 162891 cm” aonndesiumsduvemyileidu
C-O stretching luvyjozdRavonsiivaglaa fumisavadudl 1025.18 cm a@eandesfunisduvesvyiladdu
C-O-C Stretching Twialiwaglaauazivaglaa wavsuvisavaiy 887.27 cm” wansia B-glycosidic linkage
sgmdramihsgesveanglaa anmninaeaglaaiiatnldainnisaassadsdl lulinseginlasadamaed
mewaila IR Spectroscopy wudilassaimanilndifesiuigaglaanianisan (Abderrahim et al., 2015) uag
waglaaa1nanAdeves (Bamba et al, 2023) fhanIoudioy wanwined 3.3
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A3 3.3 HaMTlATRsaglaanaialavnnsmaaeuisuiuuiTeaun

AmwETIRAUTigAnaY (cm )
vileridu suidluluana Cellulose Commercial* Cellulose afinaniden Cellulose
(Abderrahim et al., 2015) 1nlA (Bamba et al., (MsN9anatl)
2023)

OH uselnalaled Tuwaglaa 3391.23 3343.00 3360.05
stretching
C-H stretching 2800 - 2900 2906.71 2907.00 287591
C-O stretching | Tunsjos@Ravesaiiivaglas 1640.00 - 1628.91
c-0-C lusiliwaglaauazigaglas 1061.65 1030.00 1025.18
Stretching
B-glycosidic Tuefiwagladuaziaglas 898.45 895.00 887.27
linkage

3.3 HavasnIsinsBaidunafiuesnaunwaglasiaiald
d' <, = a s a s S o v a ¢
NNA15197 3.4 1 Humaniswseuiiduuedwesnaunaeaglaanadaisarsazanelafieulansenled i
AntdendiegnwInzaulUldlunisimseisiely Fesregradangud aandie loun faeg1eves SFCO12 Faii
megilluliasgimanvusianzuasiMvadeuraveslautofiueinaukusaglaanainladenmn nwaz oy
mafuinwusdemeaiugsiingumgi 4.0+1.0 ssrneaided warigaumgiivies 28.0+3.0 swwaidud

915199 3.4 navesdnddmIuMTeSLldunedesnaurueaglaanainaniudeninlnlivuly

Sample PVA(g) Co1(g) Gly(g)
SFCO11 0.5 0.5 2.00 (50% w/v)
SFCO012 0.5 0.2 2.00 (50% w/v)

gangud aandy

*ngwg Gly: glycerol ,PVA: polyvinyl alcohol , CO1: mwagiaaﬁaﬁ’mﬁw NaOH

3.4 nan1sIATINEnYzRNsYesHlduNe AD SHANN L vAg aaTlain
3.4.1 namsAesziaaautAavianieam: dvesidunedwesnaunavaglaaiiainld
nanTIATIiadvesiidunedesnaunaaglaaiiaiafearsazarelnfonlansenles  feszuy
Hunter WARIFIAITIA 3.5 WUI1 A1 L* a* way b* suaﬁxlémﬁzja@ﬁaaﬁaﬁmlﬁ fAyinnu 28.57+0.13, 2.61+0.28
UAE7.06£0.37 Aud1dy eilduanmawaglaadiadnld Taoe L* vosiidudeudnein a1 a* feduduns uazd b*
fndudmdes wleifleutuauideves (nswsse, 2560) [9] nsiwfenfiduneaglaaain niumg uengn wazwiiu

85
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TSAE 1@ m
SYE

wudn den L* a* wag b* desnitfiavisanuvile udllen L* Indidgeduilduwaglaganuiuuiniign Nsilduediv
yipvosivniisminganeiudsdemalilinusneiu

A15799 3.5 NS eUguAENaNINNUITEDUY

Hduannawaglaaiianndis  Hduiwaglasain Wauwaglagain Wawwaglagan
NaOH (SFC012) NUNG uLNIA ¥iu
L* 28.57+0.13 44.61+1.60 39.83+1.05 33.51+0.31
a* 2.61+0.28 -4.60+0.08 -3.61+0.40 12.30+0.50
b* 7.06+0.37 10.75+2.00 19.00+0.50 28.81+0.5

e eunaiu (Ave=SD) (Anade 3 47)

3.4.2 wavasidnuodwenaunawaglaafiafnldroguninuazengnisiivinyusdomanussd i
flgaumgil 4.0+1.0 ssrwaldea uasiigumgiivies 28.0+3.0 ssrwalTys

navesTldueADsHaNNLTaglaafiatalddenunmuazegnsiivinw s demeaiugs 3 ifgamgs
4.0+1.0 psrwaldoa uazfigamgiivios 28.0+3.0 ssmwaidoa Tnafmuals Co1 laiindeuiidy T02 1ndeusie
flduvnen1sén way SFCO12 ndouseiidumaglasiiaringay NaOH énadall

1. magydetntinvewzdamanugndduazniauisuulamienieniwniaiiuinw figungd
4+1 BIANYALTYE

NP7 3.6 WU MIUABULUAENYAEN NN NYBIYB AT AIBEN Fa95EEEIIANT 0 Fe 12 Tu
Liflanuumnsnafuunn udfudl 14 dregreilsiinduiidu Insideanimidntes dwdn 2 fegrafindeiinig

Wasuwlaamemenwieadnies widslidnisdenin

91971 3.6 navesTduNeesnaunaglaaadinlinonun MuazaMBNUS YL oA LS BTTIgmg T
4.0+1.0 DM LIATLE

Storage gouugil 4.0+1.0 asANYALTYH
time
(days) Co1 T02 SFC012

wuema CoL: Loy, T02: wwdeumeildumienisi, SFCO12: indeumeilaunnivaglaanaingie
a13aza1y NaOH



i
2

el MsYszyuIvInslATeINIAINTTUNYATUNIYIA AT 30

wan1sgadetvinesiaegna CO1, TO2 waz SFCO12 fnsgyidsthminfiutunaenszeyiiaiil
WUSn® WU sresaInIsiudnel 14 Ju ﬁﬂ’]sqmt?‘iaﬁ’mﬁfﬂMﬁﬁaaaz 8.82, 2.28 uay 3.05 MAUAIU B9
co1 fimsgaydsthuiinanniian sesasmn fio SFC022 dasegiigadetwiintosiian fe T02

2. maggdetminvasundomanugnitusznauEsuamanenmnisivinuiigungd
28.0+3.0 a3ALwALYYE

INMFT 3.7 WU ASLUABULUAIE N BAIETINIME A NTBWBILAAZFIeEe TesEesIa1T 0 B9 12 Tu
Lifianauaneefuinn uatudl 14 shegndilieduiidy fnmswinde dudn 2 fredriivdelimsdoundamis
mMenitsadnties uadaldinsidenin

31971 3.7 wavesiaunediesnaunaglaanainlinonmunmuazanemaiuinuusilemaiugnddngumgl
28.0+3.0 83ALwALTYA

Storage 9ol 28.0+3.0 aeALUALTYH
time
(days) Co1 T02 SFCO012

| e9e

"“

- a8

e

T Wes | Eas
T eme | es

nuneme CoL: liiiaday, T02: indeumelaun1anisan, SFCO12: indoumefiduanuaaglaaiiaiagiie
ansazany NaOH

v
= o

HansgeyidsuIvinuesitedis CO1,  T02 uag SFCO12 dnsgayidedmtdniiudunaenssesiiani

% @ oA a3 o 4 Y Y = v v v

Wiudnw wud dnmsgdsiivtniszesainisiiuinw 14 Ju laedinsgaydedminuiniuiesas 9.31, 5.25
Wag 5.86 MuA1GU 9 CO1 dnsayidetniinuniian sesasun Ao SFCO12 diusegnianydevindesiian
S

A TO2

aada

mmamaﬂéwaﬁLuai‘wammLﬁnaaiaaﬁaﬁﬂlé’siaﬂmmwLl,asmamil,ﬁu%’ﬂwmwuamﬂwuﬁiwuwamwgﬁ
a

q
s Ao

4.0+1.0 9 LYaL T LLauVl@m%ﬂll‘Vi’e]\‘i 28 0+3.0 aamwawaa NUI E]"IFJfﬂiLﬂUiﬂH’]ﬁJuL‘UE]WIﬂ‘W‘Nﬁi’]‘UUM
QMWQM 4.0+1.0 9sAa llﬂ”IiQQJ/LﬁEIU’]UE]EJﬂ')WﬂQﬂJ%Q%J%EN 28.0+3.0 perwalded Lagiiusnwlauiunii

4. a3y

nsafimwaglaannudentnlidululaglansazats NaOH aauAu A pH 12+0.5 Fudunszuaumaiida
Tsbu mdnluiulagldionueadutuiosas 99.8 wagenvnmeasazatulalasiaueseonled dudusosay
15 iunssurumsiifiussansamlunsidnieiiwaglaauaraniueanandegisléfianmsatonuin aosay
nanAnvewmwaglaafiafndisaisazats NaOH  flA 25.4£0.29 dethwdinuis  Araruadng (L% Sowas

Oﬁ%@ 1-2 nUAUS 2567 un1Ingrasusily
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69.57+0.29 SUSunandn Anutu ele waglaa waviadiwaglaa Seuaz 2.72+0.03, 10.63+1.70, 36.89+0.04,
32.02+1.12 waz 15.1421.02 Tagthuiin amddu wagainuanisinszsingilidudemaia (FTIR)  wuia
lassafomaeilndifesiunaaglaanenisén wazanuansfnwanudululdlumswssnfiduneiuesiung
waglaafiainlddmivvievuinualiifednengnsiiusnw laglinedlafiausanesed (PVA) funawaglaaiiadale
uarldnfigesenidu nanadlowes nuth aunsathlulivieruusdemelfiszosnanmaiusnulduuty fai
aaungiiviosuazlugiiu Inglideaninlduiundn 2 §Uav 1wuAeafuiiduninisdn 3anans 1o
waglaafiatrandendnlalfsulufidnonmlumslivsslovidmsuididuoruinaalitmiunediuosuazman
aflowesliegnivszdnsnmuazanunsauwnmidlunsimudesenlilueunan

5. inAnssuUszne
Usayainusatuiidiieganlulimed esnnldsuanueynsziwazatvayuduegeits 91ndiae

Mans19138 A3.3uILng Mesnng ornsdiuTnvUsyeinug a3 datssu leeny 0191sERuInmUyan
Inussin a3 Sufing $19AL UTE51UNTIUNTABY WaLe19156 $aun a3eAnd nssun1saoy Angaunliduugii
Binwmasasuuiuuguilideunnsesieniennueilaldesnsiss fideasemindeeuvumveseraisemnyinu
uazvenaunszaauduegtegaly a it

YpURUNTEAN 819156 My nAudy Alkanuewnsgsilunislduiniaaies Fourer transform
infrared spectrometer iieldlumslinTesinadewmeaia FTIR sauvisfinganaeusasuusinianisldiedosilouas
Asedisnemaia FTIR  uay gaa1gssa nd gy Wmdnauesufiansiad dadudldaiueyasies
psRFeUALALASDNlleRTy wannTuugUnsaliedesioiTauiliSyydnusatuddiSegaidluded

vayouUnsEANLiMTiguiITouaznszuIunSHANEINIIMNTINE AAMNIANEIAINTSNAENS
wngdomaluladsvusnaduun Alsinnueyeszilunislduinisndosganssmiidnaseutuudensin
(Scanning Electron Microscope, SEM) wazia3adiiasizinsiaeauuuesiadiend (X-ray diffraction, XRD)

voveunsTAn U3tmEad st 1nlf aevl 1 Alvenueweseildivdeninlilunsiideluaded
anieiiifonivh Viyandnusatuipaduusslesddmsumhsnuiiivatos uazdiiaulafnudely

6. LONEN5D19D4

AdlnANS Unyey i T, vennde aassausen, way 2Sayuyl dauun. (2562). Anwinisudsildudulewaglaaain
Acetobecter xylinum Tngldtnnzifuuasaniue. N3UsEYININITIZAUNIR afafi3, 120-125.

Tassmsiisdnenmgiudeyaanamnssugiudinm. .Uy, neasdeadoyaasiedifinmussaniaglaa
(Cellulos).  uvAnedemaluladnszaomndmszunsinie. nsauvmamuas: Tassnsiiudneain
F1UTRLARNAVNTTUFIUTINN.

333 Woudanu. (2543). msldleomsanudentnlalundndasildnsenunsedmasines.

Nt giesius. (2540). mswanamaInauleveutaaninln. N INeSeawaIUASUNS. NTIVINUNIUAT:

Wisggynes Aiayasd, way 3551050l @endng. (2554). nsatnwaglaainudennaie. 3ne nw.(3).

Abderrahim, E. Abderrahman, A.Mohamed, T.Fatima, T.Abdesselam and O.Krim, “Kinetic Thermal
Degradation of Cellulose, Polybutylene Succinate and a Green Composite: Comparative Study”,
World Journal of Environmental Engineering, 2015, Vol. 3, No. 4, 95-110
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Quattara,
Kouassi Benjamin Yao, Allali Patrick Drogui, and Dayal Rajeshwar Tyagi. (2023). Preparation and
Characterization of Cellulose Triacetate from Cocoa Pod Husk. BioResources 18(1), 1684 — 1698.
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UNANED

At vguszasdifionsfnwnavaimadanendalilsafeumaiindeaiosifidnfuiiniiuinm
anudulassuifisunndanenidelu 3 ssuuldun szuudl 1 ssuunadienenlulsadeudifinslihuuuund
szuuil 2 ssuumslinnenlulsufeviififiafutaeiivinwemndy uarszuuil 3 Dussuunsdanenlulsudoud
fifafutafuinwautusazeuaumsliidessuumugussluialddeuluna wamsdnwuandidiuin
nsliinfunanusatisandgumgiitadsld 0.87 °C uazmsinenszuudalusifunlismseaziinligamngd
Wianas 3.69 °C matiufouAudlussheiumarutuadeld 16.15%RH uazssuuldsaluRsutufoufuds
drelirnauduadodiutu 19.76%RH msldfouiulifinaseusinaunislihuaznslindnulnii udidlold
safusrvumuusluiRasinadefisuiussuusadeausgisiifdfny ssuuiiUanonmenisiufoufuasd
wanAnTnT U NiRuTAUsEam 11.94% wazsnnldsruusaluifsmeasiiu 22.41% mnnunsnnzdgn
Wiadidsunusaud 2,500 Aoty agiilsdeuuszan 450 um WAZSEEYMTAUNUMNAY 3.54 Lo

o v

ANEIARY: NOURAULN, Winunaii, wwmuqmmm%umaiuiwﬁau
ABSTRACT

The objective of this research is to study the effects of mushroom cultivation in a smart
mushroom cultivation facility with the fired clay balls that help retain moisture. The study compares the
opening of mushroom caps in three systems: system 1, where caps are opened in a greenhouse with
regular watering; system 2, where caps are opened in a greenhouse with soil pellets aiding moisture
retention; and system 3, which involves caps opening in a greenhouse with soil pellets aiding moisture
retention and automated watering controlled by a time-based system. The results of the study indicate
that the use of fired clay balls can help reduce the average temperature by 0.87 °C. Incorporating an
automatic system further decreases the average temperature by 3.69 °C. Adding the fired clay balls also
increases the average humidity by 16.15% RH, and when combined with the automatic system, it results
ina 19.76% RH increase. The use of the fired clay balls has no significant impact on water consumption
and electricity usage. However, when combined with the automated control system, there is a significant
reduction compared to manual watering. The system employing the fired clay balls shows an
approximately 11.94% increase in yield, and when combined with the automated system, the yield
increases by 22.41%. If farmers cultivate mushrooms with a quantity of at least 2,500 capsules, they can
expect a daily profit of approximately 450 Baht, and the payback period is estimated to be 3.54 months.

Keywords: Fired Clay Balls, oyster mushrooms, greenhouse humidity control system.
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mamzdinduodniiausaaiuaimeldliuninunsnsednedsiu Wndudaiinieglunauuuadise
(Fung) filaifllugeu 510 vielumdes TdnwanlulassaireiiFonindule Mhlideamisagasinorisain
Aawindeuls. Lﬁmﬁmmwmﬂwmaﬁgﬂugﬂéw, @, wazvu. mwﬁmaqLﬁmfuﬁﬂmmmﬂimmmsqqLLasﬁms
anaffusylovidequam indinaneUssianveadfiafidenugnuazuilan Idud Wianszau viie Wiauwsdayes
(Button Mushroom): Winfiflesuaziidminesnniigalulan Wuiiallesmun fautudalussmaliuaa Tsaud
souruuazfuiifonlunsliluemseineg. Hiadud (Shimeji mushrooms) WuifafaduuasdisanAidudu i
T¥luomnsdgiuuagine ialau (termite mushrooms): Winfiildnuaizidusn intes wasdsavdvm Wiaussy
(Oyster Mushroom): Lfiaunssumiefiiiendn Pleurotus ostreatus Wurindiugninlunulutiumeuguuazian
SouhlaniinisugnludsmdsslunansUssmauasduiifionluomsiudiuuanining idedutariazdensou
uaziisauiineou Tuaseuninsunguvesunsuvieiaaufiidundmmwiedunlneiiviendusgsuaisiaseu 3
vounBnuaznulsidunavieusniu ianeslniuala (Portobello Mushroom) LHuifinfisiuualugjuasiisayii
ity shiwvidudusesilugmenen uasdsdnmarnvanesiafilalldnananluit msvgnuazuilnaiie
Wuiifewilan witiunaginediimsgnuasfutssmunnane wy glsuduiinveafisvasauasifindisd owde
fnazuslaaindud Wialay awdndnniudalay wasidanszau wwWindnnudiediud wazfinnszauiinag
fouluewnsfiesiu  anfindrunasiuldiinisgnuazuilaadiaiidsduusslosindasuinisuag i
wannvanglunisinlulgnieinuenms

msmnzdindandesluedelidmddnglunsndniavedtan esnedaduniduamniiniafings
windlvfiganseutvanamelsy vhmulngiuazanigeinidni (Supeni & Wijayantini, 2023) uvasgnifinluids
wilvdnnalngluedeliuissmaiutasduiedadnsugniiaditulsvannmasaeiudludonded (Gopal et
al, 2022) ludwdefisuvanifinvainvatevin liun Winnseauw1s (Agaricus bisporus) Winunesu (Pleurotus
spp.) Winws (Volvariella volvacea) winfiug (Calocybe indica) amawile $onin wWiadu n1adau Suni wia
fuusa (feaan fuwa g drunianans 3endn Winduiinun wagifiaven (Lentinula edodes) lé¥un1sugn
\Wawdiae (Gopal et al, 2022) mmmmuumumﬂmftumimammmmwmiuauma (Singh et al, 2021) A1
L‘wwﬂqﬂLﬁ@IuLaL%&fbﬁﬂama‘LumswammmﬁwuﬂmmmﬂmmmﬁuaﬂwmzmwummumU‘Lumﬁﬂ‘mmm
siunansesuazsedfunuinvesUssanau (Verma et al, 2020) annwandexdivsnzandmiunisugniia
waihluFounszan THud gaumgl Anutu Ysinuesndiau uazseduasusulaeenleddrsgumglidmiunis
LﬁzglﬁuimaqLﬁﬂﬁmmzauagjiw’m 18° C f19 25° C (El Kolaly et al., 2020) AR UR NS SE TN
80% 9 95% (Golub et al, 2023) iilelussgioulumdriTaladinisonarsauldfnuifeiussuuaun
SalugAfduumnsuftanansaldlulsadougniiansmanuesldssuumaidismuauomngiiuazanutuans
anmundeufimzandniunisngugnidin uenaninisldssuussuiseniaiiauastisduaiunis
\Wiydulaveadia 1wy Aeansusulasenled (CO,) Wufeiifianudhdrysenmsinzugniiin tnefing CO, awgnld
Tunsdupsziuaweainuneiilutnsseznmsasydulavesdulemia (Mycelium growth) lnawinusiinazge
Fu o, Witlumsaharaduaziladevendulominlutiny Fwrdmalidladinasyivlnldmwazuduse (Hu
et al,, 2013) eghslsinu Ae CO, Nilnansenurainuainlutisszznsiasivlnvesneniiina (Fruiting stage)
amnlsaSoumuiniiviinaiivg Co, guiuly azdewalineniiaiidnvaziinuni 1y aendniivuiaidn aen
winlsiveresaduil aonwisilddn vienonidisiisusisiauvanluannund (ung et al, 2014) Usnafs CO, 7
wangdmiunsineinunsiludistesnsasyiulnvesneniiia TnsnuSinufng CO, siazvinlvinoniiin
wiiulndnas wazmnUiuains Co, geflasilfrenfinidnuasiinuni daiufsmsmuauuinaie co, lu
Tsadoulivinzan IngenaldiBidnszursonelulsaieu vieldiniesinaugnoinie iieanusinaufiie Co,Tu
Tssdouleglussduivunzan uanaint invnsnsmsusfunsratauiinafie Co, lulssdoudulsesh el
wiladnusuneufing CO, aﬂiuszéﬁ’uﬁmmwam ?jqasﬂdaal,ﬁumamamLLaWﬂmmwmmLﬁmmaﬂwﬁwﬁmﬁ

ﬂ’]iiﬂ‘lﬂ’]iuﬂUﬂ’J’mﬂjuiuI’NLia‘LIL‘W’l ‘Uaﬂ‘WﬂULUummﬂwmmumim%ﬂaﬂwsﬂ Arwiufigaiullens
iluglsauasmadonanimvesiivluvnsinsinussduauduiivansasasdiofiunandn (Amani et al,

20



*
MsYszyuIvInslATeINIAINTTUNYATUNIYIA AT 30
t’* Ce " o

1-2 qunius 2567 un1aneraeusly’

pRoIECT

2020a) wielulaBnsanaudusine uasﬂ,uammmmiumim‘wmLwamummwmﬂuimLiaumimmmﬁ ATat
91M1A Mssnwgamgligs MamuuuULLAISY wazmagadulae Tangaduiienutu (Soussi et al, 2022)
nsszvimaduTsinunniigadmiunisannuiu A E T AR NEN AP ————
pmAneuanieunionineluszuy (Rahman et al, 2021) Msmuktuiimuguuuiiuiaduteliannsodu
warlindanuwlafivdeseenunluszninanisausiuiiieandeymdana alé (S. J. Li et al, 2013; Vanegas-Ayala
et al,, 2022) magaduledlnglifagannudussuiasaufoundsesmamuuinduarufouiiazailunis
fwrseivvasnnuunelulsadeunasmsldndeny (Tianning & Ma, 2021) ﬂﬁﬂ’JUﬂMﬂ’J’]ﬂJ%ﬁLﬂiﬂL%EJ‘LJE‘W&J’WO
ilalneldTanuay mquTastm N33 mammmﬂmawwumnmmmLﬂmsuaqﬂumﬂsumﬂuasuaamﬂmmm
sysmAviseTiuilenuANEAUALEY (Amani et al, 2020b) 8n3BuilsAensmuutuvuiuAdy Fsnudu
avgnidneenlasmstusadlindsnuusiiiudesooninlyslssvitenizsaauuiu (Z. L et al, 2011) uonanidsld
nsgadulnetangaduiemuiuisletgnandulae fanuaiiuazaudoundsueanisauuiuasgnulandy
Armdoufimnzandmiumaheanufeuluituil (Wang et al, 2023) uenaniiufenmuauanududivhanntag
Fanmuazeluvidanunsaliunudguuudanfulundilsadou Fsannsofnfuautuiagauaunnutu dwal
Uszndandanunaziduiinsfudanngdey (Sultan et al, 2021) uaﬂmﬂﬁiwumiaﬂ%’umm%uuazizw%’mﬁu
amufeuifiefniivlevuarangamgiivesenmalusswintenisgedu Ydssuazeuuiulethsemimanied Tned
pufoudlddmsunmsvinaudouluiiud (Bawadekiji et al., 2022) uaﬂmﬂﬁé’ﬂﬁmﬁ%’i’aq@mmm%umj'u%ﬁmLﬁ]a
mfuouneaiinuazlasdansdurdddmiuedesuiuomalulsadeumnzgnity

Mndeyailinamuudriuandiiiuimnimsinnanutunglulsadeuliiniudaazdeiunanan
wagaunmoniinniglilsaFeuld fulumuddedidimadondinfumniifignsudmsuinfuanuduiuie
Snwenutuniglulsadoudanenidin uazioszuusilufRuntslumsfasanlmhmudeuly welfuandnd
Iediengsiign
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IumiﬁjmaﬂLﬁmﬁ%umauﬁamsm%’auﬁaﬁmﬁm (Aditya & Jarial, 2023) nseseNTandane nsende
nMsvgenefouia N1sUy (Aditya et al., 2022) n1siUaaan waznsiuienanan Wuiuneulneluveanis
Dnneniintialan (Rahayu & Martono, 2019) mﬂuuiaLﬁmqiz‘uwmm3L1J®maﬂ1uisqLﬁauimammimiwmw
Msdanendinsiuau 3 sz e teud svuudl 1 stuunsianenlulsadeudiinisliiuuuund ssuud 2
svuuns@anenlulsadeudiflfinfutiofiudnwinnuiy warssuud 3 Hussuunsdanenlulsadeuditafiu
frofuinyanutusazmuaunsliindeszuuamuausuiffldioulona gungiuazaruduresenaly
nslith FadutawenieungeRne w.a.2566 S1uau 30 Ju Ingluwsiazguuuvaziinsmnziinlsaiouay 400
Nou

M3 1 NFUATVIAGEY

SYUUN ABBUNY foyanuale
1 seuunsanentulsaseuninisidiwuuung NS
2 szuunsilanenlulsaseuiidinfudiaiusnennudu HS

szuunsdanentulsaieunfidafudieiusinynnudusazaiuaunsiiiide - | AHS
JEUUAIUANDN LU

melulssdeuiiinsfivdeuiuasiinsiiufeuiudui 2,000 feudlumelulsadou Tnedoufudy
Foudumiifianumnuduvesiumdoafiihuldlunmsinuiianriitu 1.98 + 0.213 ke/m’ Ingldinaialunsuau
fofinsnandumien unavuaziagnianisneasidilunounisnfigumnd 1,200 °C iilelviAnfouAumATaY
wyumenelu annsadulsd
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EU‘V{ 2 Compare all 3 systems a) NS b) HS and ¢) AHS

3. NALAZATITAINA
ﬁaammswmaaumsﬂsvLuuma'«mmmuLLmavmulmﬂammmaqmmﬂim“mwmiﬂﬂ‘umammwaa
Turrenatedu & mmmaamm‘u 26.76 + 5.11 °C muammmaaamaakmauﬂ?’ﬂumiﬂﬂm F"I’e)i‘“‘U‘U‘V] 1 Jguuns
LﬂﬂﬂaﬂiiﬂﬁﬂLia‘u‘ﬂllﬂ’ﬁslﬁu%l,UUUﬂfﬂ (NS) i“"U‘U‘V] 2 ivwﬂ'mﬂmaﬂiuiﬁuﬁaummeumammﬂmmmﬁnu
(HS) LLaviu‘UU‘Vl 3 LUUiuU‘Uﬂ’TﬁLUﬂ@@ﬂIUI’NLiE]‘LWIiJLﬂﬂﬂu‘lﬁﬂLﬂUiﬂ‘lﬁﬂﬂ’J’]ﬂJ‘UULLauﬂ’JUﬂﬂJﬂ’]ﬂMu’m’JEﬁuUU

muaNsalusiARldTeulunan ammmu,avmmmumaammvﬂumﬂwm (AHS) azilgamgiviniu 26.34 + 6.25°C,
25.88 + 5.26 °C uay 23.06 + 5.12 °C uddy Jedlanuunnsnsvesgaumniineduiadenvinty 0.41 °C, 0.88
°C uaz 3.70 °C auddu feamgiinngluasaawindu 42.86 °C, 38.70 °C uar 31.48 mudwiu aziuinnely
Tsadousts 3 sUuvufgamgiaeluadesnigungfidunndelaedaruuandisguavinfu 1.44 °C, 2 °C uay
5.96 °C puddu tunanslifuinnsiienfeufiusnldasiulsaieudmaliguginrelulsaSousnianeuen

lsaSauegeiiiuddgysedunnnudiodui 95% lnefmegsdnvedoyagamniinuiunldlunsAuaainsanans
Iadsgun 3

50.00

45.00

40.00

35.00

30.00

25.00

20.00

15.00

1000 o NS HS AHS
5.00

0.00
Z=s=ss=s=sszZ:ss=zs:sZ2s:ss:szzs2=s=:sz:sszz=s==s:zc:=°=
ﬁ<rcz>5:5<roo(Jwwgﬂwﬁwwngﬁwwngﬁwwng

gﬂﬁ 3 Air temperature data example

foyanrutuvesenianslusagnisuenlsafeuasannsnuesiiulddaouniigumgd esndaim
uansinansiaLarAeuinaeeyningungd Tnsnrmtunisuenianaiowinty 7308 £155206RH daunsglu
Tsadousts 3 JUBUY LAl NS, HS uag AHS QuilAaasiniu 87.56 + 17.39 %RH, 89.23 + 15.75 %RH uaz
9284 + 10.06 %RH muddy duandliifuimadunefusnidnidudeligunginielulsadousiaiade
astunulude Tneranutusaaiintuluusiossunuudianvifu 46.04 %RH, 50.12 %RH uaz 73.02 %RH
TneiidAnuuanseseninsmnutuemausnalassey waznslulsadousa 3 sUkUUWinAU 14.48 %RH, 16.15
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%RH waz 19.76 %RH uandliiuindadudwmaliianuduedsiivunddiu waznmsiiuszuuniuausnludd
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U7l 4 Air relative humidity data example
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Tsadou Hs fnedsgsniiuuy NS egriifuddy uazilefisunandniildanlsaFeudilissuumunusnlusifuay
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idiediedununnslétangunsalunduindunuasiuagfunuul siundinluduan sieanuei 8o
baht/kg udaziiuleinmninuasnsaesnshiililsdeTulszunaiuay 450 v udnensnssndudosamuly
nsa$ilsaFeuiiannsnidanendinlduszina 2,500 Aeuditeviuisunandnoonsminglilinniu uazileding
AunnifeszeznailunsAuuudinunsnsiamuasiszogmsAunuviiiu 3.54 oy

4. a3y

nsfnwnavesnmadaneniialulsufeumeindeniosifidenutoiuinmanuiulaeioudioums
Wanonidilu 3 szuuldud seuudl 1 ssuumadanenlulssdeudiinislibuuuund seuud 2 ssuunsdianen
Tulssdouifidafutiefivinmanutuy wezszuui 3 Hussvunadanenlulsadouiifidafudieivine
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Abstract

The objective of this study is to design an environment control system suitable for plant
cultivation greenhouses using the Internet of Things (IOT). The system involves monitoring various
parameters within the greenhouse, including soil moisture, air humidity, and temperature. Additionally, it
measures ambient light for data used in defining conditions for controlling various devices.

The study aims to automate the operation of endpoint devices based on predefined conditions
using the gathered data. This study involves the design of a closed greenhouse system for vegetable
cultivation, controlled through the Arduino MKR WIFI 1010 microcontroller. Four sensors were employed
within the greenhouse: temperature sensor, air humidity sensor, light intensity sensor, and soil moisture
sensor. The microcontroller commands the activation of a fan based on temperature readings, triggers

misting pumps in response to air humidity, initiates drip irrigation based on soil moisture levels, and
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controls the lighting system according to light intensity. The comparative results demonstrate the
accuracy of the sensors in measuring temperature, air humidity, light intensity, and soil moisture.

Based on the results of testing and evaluation over a period of 6 days, the analysis of
temperature, air humidity, and light intensity measurements revealed specific operational patterns. The
ventilation fan operated between 10:50 AM and 2:48 PM. The misting pump functioned from 8:00 AM to
9:00 PM, operating intermittently for approximately 1-2 minutes each time. The drip irrigation pump
operated an average of 2-3 times per day, with each cycle lasting about 2-3 minutes. Due to the small
size of the greenhouse and its dependency on lettuce water usage, the timing of water-related activities
was uncertain. The light bulbs operated in a dimmed manner, turning on during periods of low light. In
conclusion, the automatic control system operated effectively according to the predefined conditions.
The sensor measurements for temperature, air humidity, and light intensity demonstrated accuracy, while
the soil moisture sensor exhibited slight instability.

Keywords: Automatic Control, IOT, Sensors
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Design and Fabrication of Automatic Lawn Mower
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] v A

Fuadesusznausng 4 daundn Ae 1) yalassaiuedes uagluladandmiinii 56 wuilnes 2) ssvutundeu
doensfiunzany 3) szuvdshdsludadsdduidananiedowudidn 4) seuuanesmuaunisihau Geuldluns
nadeuiinuweaIefamasalut@ 1.50 2,57 uay 4.32 km/h vimsvageuluaiuni3ou nang fusenves
Uszinelne nansvageunuin Heulviiadesfand1snlulf annsavhauldfiian Ao Annuduedoud 4.32
km/h T8nsansTdlwdhdemiae 0.31 0.24 uay 0.49 kWh/rai nsd1sy Smsnnslddtudemas 4.20 1.90 uaz

1.72 puddu anuasnsalunsyiausiels 0.57 1.26 wag 1.72 Auddiu 99nn1snadeunudi indesdangn
Snlutivilianntsdeddussrunudlunsguaiinufiuil anunsaasdurunisianuiassendananiinuld
dosnduicinulisndusesegluiiuiinishaunasana ausalihouduldlurmsiiedestand8nluds
davinueg

°

AEIARY: LA3BIRANEIONLUNR, ADB1RUAZINY, LATBIBUALAN

ABSTRACT

This research aimed to design and build an automatic lawnmower to save time and labor. The
machine consists of four main parts: 1) the machine structure and a 56 cm wide lawnmower blade, 2) the
rubber track drive system, 3) the blade transmission system powered by a small engine, and 4) the
control circuit system. The testing conditions were the speeds of the automatic lawnmower at 1.54, 2.57,
and 4.32 km/h. The tests were conducted in a durian orchard in the eastern region of Thailand. The test
results showed that the best working condition for the automatic lawnmower was at a speed of 4.32
km/h. The electricity consumption rate was 0.31, 0.24, and 0.49 kWh/rai, respectively. The fuel
consumption rate was 4.20, 1.90, and 1.72 liters/rai, respectively. The working capacity per rai was 0.57,
1.26, and 1.72 rai/hour, respectively. The test results showed that the automatic lawnmower reduced the
need for human labor in the maintenance of the area. It can reduce labor costs and save working time.
The operator does not need to be in the work area all the time. He or she can do other work while the
automatic lawnmower is still working.

Keywords: Automatic lawnmower, rubber track, small engine
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Ugasnwlidng Qﬂﬂiﬂiﬁmwwﬁﬁwﬂizﬂauﬁﬁﬁﬁzyiﬁm 1) Multispectral camera 2) Dimmer STK 2110 2000 W
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Multispectral Camera figunsaifiuuuy antudsasdarusdnamiaadun 100 wiauazdniadigunsal
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ABSTRACT

Contaminated rice seeds cause a significant challenge to the quality of rice in Thailand, impacting
rice exports. The lack of expertise at the community level hinders the inspection of these seeds by
farmers. This study addresses this issue by developing a compact prototype device to assess
contaminated rice seeds within communities. The prototype includes essential components like a
Multispectral Camera, Dimmer STK (2000 W), Halogen Lamp, Aluminum profile, and Opaque acrylic sheet.
The operational procedure involves installing the Multispectral Camera, placing 100 rice seeds in trays,
and adjusting light intensity using the Dimmer STK. Images of the rice seeds are captured and analyzed
using FIJI and MATLAB. The prototype aims to help monitor contaminated rice seeds at the community
level, reducing their prevalence and improving overall seed quality. This initiative aligns with the broader
goal of enhancing the quality of Thai rice varieties and promoting sustainable agricultural practices.
Keywords: Contaminated Rice Seeds, Agricultural Innovation Device, Multispectral Camera, Seed Quality

Improvement
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Designing Irrigation Systems
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ABSTRACT

The objective of this study is to investigate the use of artificial intelligence (Al) in generating
landscape images, in conjunction with designing an irrigation system. The research utilizes the Midjourney
website, an Al platform, to create landscape visuals based on survey data collected under the theme
"Modern Landscape Designs for the New Generation." After summarizing key insights and crucial points
from the survey, the obtained information is input into the Midjourney website to generate synthesized
artworks. Additionally, landscape images accepted by the sampled group in the survey are considered for
designing an irrigation system using the RainCad program. The designed system is evaluated for efficiency
and accuracy according to academic standards. The study findings indicate that utilizing artificial
intelligence to generate landscape images, serving as foundational data for irrigation system design, can
contribute to more effective design strategies. This includes determining optimal pipe routes to avoid
plant roots and efficiently placing sprinkler heads. The designed water system demonstrates effectiveness
with a high Uniformity Coefficient (CU) exceeding 85% and Distribution Efficiency (DU) exceeding 75%.
From the study, it can be concluded that this approach serves as one method to streamline the design
process, reduce errors during installation, and provide realistic visualizations that facilitate decision-making
in system installation. Additionally, this methodology can be applied to various other areas.

Keywords: Artificial Intelligence, Landscape, Irrigation systems
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ABSTRACT

The objective of this research was to investigate the quality of biochar generated and to create a
burner that could be used for heating when coupled with the production of biochar from agricultural
waste materials. By constructing a burner that could be applied to generate heat on a gasification stove
with a fixed bed and producing biochar by the transfer of flame heat at the top of this stove. This is for
improving the burner's energy efficiency. Coffee shells were used as a test biomaterial in the operation of
a prototype burner for a gasification furnace that generates biochar from agricultural waste. The results
showed that the burner shell's maximum temperature in the gasification furnace was 258°C. The
percentage of biochar produced from coffee husk in each test was approximately 32.88 percent by
weight. Biochar made from coffee husk was found to have a calorific value of 6,065 cal/s.

Keywords: Burner, Biochar, Gasification, Coffee husk.
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ABSTRACT

The project aims to study hydroponics and develop vegetable-growing systems. hydroponics is
designed for hydroponics to use the most economical and effective space. The first step is to study the
related theories, vegetable varieties, salads, water requirements, and nutrient fertilizers used in the test
and then to design and develop the vortex hydroponics growing system. The design model has the idea
of growing vegetables. The vortex hydroponics system is like the Ferris wheel. The width is 1.16 meter,
the length is 1.26 meter, the height is 1.65 meter, and a DC motor is installed that can adjust the speed
of the cycle. Using the 3 types of tests, which is planting still water, 1 rpm spiral planting and 2 rpm spiral
planting to be used in comparison to the constant rate of salad vegetables. The results found that
growing hydroponic vegetables using a rotation speed of 1 revolution per minute has a survival rate of
100% with an average weight of 17.77 grams, an average height of 21.11 centimeters, and an average
width of 26.91 centimeters because Green Oak lettuce receives enough sunlight to grow. And receives
oxygen from the rotation, causing Green Oak salad vegetables to grow faster than growing hydroponic
vegetables with still water.

Keywords: Rotation Hydroponics System, Hydroponic Vegetables, Green Oak
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ABSTRACT
This study aims to investigate data related to plant plots, tractors, rotary cultivator. It involves
the design and development of bed tiller with a rotary cultivator. Testing and evaluation followed by the

performance tractor based. The research methodology comprises three main steps. It begins with a study
of general data related to crop plots, tractors, and plows. The results revealed that Spatial
efficiency, Time efficiency and Fuel consumption rate varies by the size of the planting. A
rotary plow equipment installed with a rotating hoe can raise in planting to meet the width
standards of tractor performance. This study can helps reduce the work process. Save costs,

replace labor shortages Therefore, it has economic value that farmers can actually use.
Keywords: Tractor, Bed Tiller, Rotary Cultivator, plow attachment
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ABSTRACT

The objective of this research is to design and evaluate the performance of a dried shrimp shells
peeling and sorting machine. The machine has dimensions of 1.32 x 1.90 x 1.51 meters (length x width x
height) and consists of a power transmission system driven by a 2-hp electric motor. It includes a
material feeding system, a shrimp peeling set with stainless steel beaters of @ 18 mm and length 115
mm, installed along a shaft at intervals of 20 in. The dried shrimp shell separation set consists of a
retention screen, a 1-hp fan, a cyclone for shrimp fragment trapping, and a control box. When dried
shrimp are fed into the machine, they are beaten by the stainless-steel beaters to remove the shells.
The peeled shrimp pass through the retention screen and are conveyed by air to the cyclone, while the
shrimp bodies move towards the rear of the machine. The performance was tested using 3 beater speed
levels: 144, 216, and 280 rpm to determine the suitable beating speed. The test results revealed that the
optimal beating speed is 144 rpm, and the peeling time of 6 min yields the most complete and intact
dried shrimp. The machine's operational capacity was found to be 13.33 kg/hr, requiring 1.71 kW of
power. A cost comparison between machine operation and manual labor showed that the machine
incurs costs of 6.55 and 17.12 Baht per kg, respectively.
Keywords: Shrimp peeling, shrimp sorting, dried shrimp shells, dried shrimp
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The Lawn Mower for Orchards Controlled via loT Platform

TSy iWeuvFegmes’ eus suslsadfudes’ ueduns Suuau’ usmd Funans’ wama Judu’ awes dué’
Tudin Fnyadnsws’ gvs nauvas uas Tudined moauselni”

Pantach Thiamrianthongl, Amon Thanarojrungruangl, Nukarin Insaenl, Naravut Chinakangl, Monton
Pungeinl, Sunate Surbkarz, Bandit Hirunstitpomz, Pisuthi Klinkajom2 and Choatpong Kanjanaphachoatz*
TndAnwuas “enansdudngasicnssuinems auydmnssuuazanamnssunms uvingdould Swiadodul
50290
'Stdents and” Lecturers of Agricultural Engineering Division, Faculty of Engineering and Agro-Industry
Maejo University, Chiang Mai 50290 Thailand
InsfwA 0-5387-5019 Insa1s 0-5387-5011 *e-mail: Choatpong_k@hotmail.com

unfnga

winnssuflanudrdyunlunsiinuasnssuadelnl Wesnseduuszannmnisiinensnssuwuy
Suuiitdandgeuvimedusumuguruiidistusas msraueaunssny melulad Agr-Tech gnihwldly
msuityuasiAniudmiunsinunsnssuasiels msiaunduwuusademglumunanlifiasuaudie loT
ianvlasy weandlameunsuinueauussnuasiuUseavsamnsvaudadudnuianssumisfianansatily
WaUszansamlunsvhaunanalsild esdusznoumsadamgsznause yagunsal 10T dmsunssu-dsdoya
Tuguuuy Wi-Fi/Bluetooth  91nTuga ESP32-CAM i eusinfuTugaduseinesnszuanss (Driver EVO 24 V 120
Brushed DC Motor) sieisaslwiih DC 24 Tandt 1uau 4 9 waglfiaTessudiuuduvun 7.5 uwsah Wusumadly
mstuiedeuludin vinnsvaaesdanglusudilovun 5 15 deifudoyadmiunisussfiuanuannsaluns
vamudsiiud JLEYNNNITABUAUDIVRINTTUAITRYR warn1slEndenurasisadava1 INHAN1TNAGBUNUIN
wlesdangiianuansalunisiamaie 0.760 15/4alu Sardudiemdnudemawenaiowufiuudu
910 7.5 usah Shsnsgydedomdaaionindu 1.638 ans/l3 uay SasAudemdsnulniiodeegd 1.251
Alafnd/Alus wagssornsnsiudideyaseninsisafuauninlviy :1nmsneuaussweiisn (MaAumi aee
& Aot Henun Yiuseduludngauage) wuiilszesmng 70 m fimsnevaussidsaiunusadandldedis
TS uazu
AdARy: loT uwanWeasy, sadnue, aaunalil

ABSTRACT

Innovation is very important in modern agriculture. To improve the efficiency of traditional
agriculture which is facing challenges of increasing supply costs and labor shortages, Agri-Tech technology
is being used to solve this problem and complement modern agriculture. Developing a prototype of a
lawnmower in an orchard controlled by an loT platform to reduce labor shortages and increase work
efficiency is another innovation that can be used to increase efficiency in fruit orchards. The components
of the lawnmower include a set of IOT devices for receiving and transmitting data in the form Wi-
Fi/Bluetooth from the ESP32-CAM module is connected to the DC motor drive module (Driver EVO 24 V
120 Brushed DC Motor), 4 sets of 24-volt DC electric motors and a 7.5 horsepower gasoline engine as the
power to drive the blades. Conducted an experiment in mowing grass in a 5-rai longan orchard. The

results show that the working ability of the lawnmower has an average working 0.760 rai/hour. The 7.5
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horsepower gasoline engine has a fuel consumption rate of 1.638 liters per rai. The average electrical
energy consumption is 1.251 kilowatts per hour. Based on the response of the lawnmower to the
smartphone, we found that the data transmission distance between the two is 70 meters, and the
lawnmower responds quickly and accurately to commands such as forward, backward, left turn, right
turn, and high and low cutting blade level adjustment.

Keywords: loT platform, lawnmower, orchard
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Automatic Irrigation System using Evapotranspiration Data from Weather Station
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ABSTRACT

This project aimed to develop an automatic irrigation system using evapotranspiration (ET) values
from a weather station. The weather station in the experimental field measured air temperature, relative
humidity, wind speed, and solar radiation, which were recorded in the cloud and then used to calculate
ET using the Penman-Monteith equation. In the study, three replicates of mung bean plants were grown
in experimental plots. The plants were irrigated according to the calculated ET values and crop coefficient
(Kc). Each day, the pots were weighed to determine the actual amount of water evaporation, which was
then compared to the theoretical value. The evaporation was also measured and compared to that of a
standard evaporation pan. The results showed that the ET values calculated and measured by different
methods were consistent. Therefore, an automatic irrigation system was developed and installed on the
experimental plots. The system is a drip system controlled by an ESP32 microcontroller. When it is time
to irrigate, the system reads the evaporation data from the cloud since the previous irrigation cycle. Then,
it calculates the amount of irrigation water by considering the plant age and orders the pump to deliver
the water as specified. The results showed that the developed system can irrigate plants in the
experimental field as specified. The amount of irrigation water can be adjusted to suit the plant's needs

according to age and weather conditions. Therefore, further research is needed to apply the system to
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larger planting systems, including fruit trees and other economic crops, to ensure the plants grow
properly and use water resources efficiently.

Keywords: automatic irrigation system, evapotranspiration, weather station, Penman — Monteith equation
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ABSTRACT

This project aims to study the primary frying process and physical characteristics of the fried
peanut-wild yam sheets produced using traditional methods from the Khok Mai Lai Subdistrict Community
Enterprise, Prachinburi Province. The study has the following details: 1) frying temperature, 2) Duration of
the peanut-wild yam dough sheet touch on hot oil, 3) Color value, 4) Diameter, 5) Roundness, 6)
Thickness, 7) Weight, and 8) Components of peanut-wild yam sheet. The results of the study found that
the optimum temperature for frying is 230-250°C, the duration of the sheet touch on hot oil was 5-12 s,
L* color value was 35-60 and b* was 10-25, diameter of sheet was 10-20 cm, roundness value 0.70-0.85,
thickness value 1-2 mm and weight 15-35 grams. The peanut-wild yam sheet comprises 10-30% peanut
beans and 30-50% wild yams. The information obtained from the study will be used to develop the
production process for the automatic frying of fried peanut-wild yam to produce quality products within
the appropriate criteria.

Keywords : Primary frying process, Physical characteristics, Fried peanut-wild yam
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ABSTRACT

The objective of this research is to design and fabricate an automatic fertilizer applicator for
installation with a 3D robot crane to replace human labor and increase the accuracy of fertilizing each plant.
The applicator can apply fertilizer to 4 locations at a time and consist of 4 fertilizer tanks placed on the main
structure. The fertilizer outlet of every tank is controlled to open and close automatically with a stepper
motor that is controlled by a microcontroller. In testing of the applicator, two types of fertilizer, 46-0-0
fertilizer and 15-15-15 fertilizer were used to determine the amount of fertilizer applying with an outlet area
of 3.14 cm” and delayed opening at 0, 0.05, 0.1, and 0.15 seconds and then closing. The result found that
fertilizer application amounts of the 46-0-0 fertilizer are 3.1+0.4, 4.9+0.5, 7.3£0.7, and 9.9+0.8 grams,
respectively, and the 15-15-15 fertilizer are 3.8+0.5, 5.4+0.7, 8.9+1 and 11.8+1.2 grams, respectively. A

smartphone application has been developed for use in selecting the type of fertilizer and the amount of
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fertilizer applying to set the applicator work as specified. Including checking the amount of fertilizer remaining
in each tank at that time via a Bluetooth system connected between the application and the microcontroller.

Keyword: Fertilizer, Fertilizer applicator, 3D crane robot
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ABSTRACT

This thesis is about the development, design and construction of self-mobile solar power plants
for agricultural machinery. The objectives are (1) to study information related to solar energy plants; (2) to
design and conduct experiments to find efficiency from the evaluation of solar energy plants; Economics
of power from solar energy Procedures The project authors study relevant information and feasibility
studies. Therefore, the project planner has selected the main circuit board for the system to be 24 volts
and selected the main materials and equipment characteristics related to the operation of the solar
energy source system as follows: (1) Solar panel 330 watts (2) NMC lithium battery 24 volts 134 amp-
hours (3) Solar cell charging controller (4) Busless motor (DC) size 24 Volt 750 watts (5) Reduction gear set,
size 110 cc. (6) Differential set and wheels (7) Centrifugal pump The solar power plant has a width of 114
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centimeters, a length of 350 centimeters and a height of 148 centimeters and an overall weight of 433
kilograms.

Based on the test results of built-in mobile solar power plants for agricultural machinery. Working
drive with 1 motor has an average speed of 10 kilometers, equal to 5.5 kilometers per hour. and the
average maximum speed in a distance of 10 kilometers is 6.92 kilometers per hour. As for driving with two
motors, the average speed for a distance of 10 kilometers is 5.9 kilometers per hour. and the average
maximum speed in a distance of 10 kilometers is 6.92 kilometers per hour.

As for the 2-motor drive part, it has a maximum payload capacity of 2 tons. It can also drive up a
slope with a height of 3 meters and an inclination angle of 6 degrees. Create a project to build a 2-motor
drive system to tow and climb the steep slope. Therefore, the 2-motor drive system is able to drive in
sharp slopes efficiently.

Keywords: Power source from solar energy, Mobile, Agricultural machinery
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ABSTRACT

This project focuses on investigating methods to produce of granular organic fertilizer utilizing a
vertical screw-type organic fertilizer molding machine. The machine was equipped with a blade operating
at a speed of 58 rpm, boasting a 550 mm diameter. The fertilizer molding chamber dimensions were 0.9
meters in width, 6 meters in length, and 1 meter in height. The raw material for the organic fertilizer was
derived from waste, processed through a mechanical and biological treatment at Suranaree University of
Technology. The process was started with introducing the treated organic fertilizer into the molding room,
where moisture content was controlled at 16%, 18% and 20% (w.b.). The screw blade was then activated
to vertically produce granular organic fertilizer. Subsequently, they underwent a sun-drying process to
reduce the moisture content and were further classified based on size using a rotating sieve with an 8
mm sieve hole. The resulting granular organic fertilizer were analyzed comprehensively for their
properties, including moisture content, bulk density, water resistance index, overall fertilizer molding
efficiency, and the percentage of productivity for fertilizer molding with diameters ranging from 1 to 8
mm. The test results indicated that the organic fertilizer molds machine achieves a production capacity of
260 to 290 ke/hr. The overall efficiency in fertilizer molding production ranged between 47-52%. The

produced granular organic fertilizer exhibited diameters ranging from 1 to 20 mm, with an average
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moisture content of 3% (d.b.). The bulk density was 1,020 kg/m3, and the water resistance index was
within the range of 82% to 83%. Especially, the moisture content of 16% (w.b.) showed an optimal
conditions for fertilizer molding, boasting the highest percentage of production for fertilizer molding with a
diameter of 1 to 8 mm, amounting to 58%.

Keywords: Fertilizer molding, granular organic fertilizer, Fertilizer from organic waste
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Spectroscopy
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ABSTRACT

This project aims to study the suitable measurement techniques for assessing the dry matter
content of durian using near-infrared (NIR) technology. Two factors were investigated, including
measurement techniques and the sample format used for scanning. The study involved 20 samples of
Mon Thong durian, scanned in the short-wavelength range of 400-1100 nm. For the reflectance mode and
the transmittance probe mode, the scanning was carried out on both the pulp and fruit of the samples.
Spectral data was then used to establish a relationship with the dry matter of durian. Subsequently, a
prediction model was developed using the Partial Least Squares regression (PLS) method. The study
revealed that the reflectance mode for fruit sample was the highest accurate measurement format. By
modifying the spectral data with the Standard Normal Variate (SNV) method, the model achieved an R® of
0.91, SEC of 2.30, ¢ of 0.90, SEP of 1.78, RPD of 3.85, and a bias of -0.99
Keywords: NIR, measurement, durian
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Designing and Developing a Vietnamese Rice Paper Production Machine
with Infrared Heat
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ABSTRACT

This study focuses on designing a Vietnamese rice paper production machine using Infrared Heat.
The machine, measuring 60x120x100 cm, is powered by a 1 hp electric motor and features key
components like a 25 cm diameter, 3 mm thickness infrared gas head, stainless steel body, two conveyor
rollers, a 56 cm cutter bar, and a 1 LPG gas tank. The design has transitioned from steam to a more
efficient gas system. The operational procedure involves initiating the gas system for a constant
temperature, activating the motor switch to rotate the stainless-steel tank, adding flour and water to the
stirring tank, switching on the pump to transfer the mixture to the rolling tank, and passing the resulting
rice paper through the heated tank to the conveyor roller for additional rolling and drying. This machine
aims to benefit community enterprises and small entrepreneurs in Vietnamese rice paper production.

Keywords: Vietnamese Rice Paper, Infrared Heat, Gas system
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ABSTRACT

Tobacco is one of the most important economic crops in Thailand. Currently, there are still
locals, farmers, or farmers using tobacco cutters to produce tobacco. The tobacco leaf lines are arranged
manually, and the tobacco leaf lines are arranged by slicers. The main purpose is to improve work ability
and save time and manpower during the tobacco arrangement process. It includes: Machine structure:
belt conveyor, tobacco leaf panel, tobacco leaf cutting line and transmission device, used for 4.14, 3.30,
and 3.07 minutes. Research has shown that the flywheel speed suitable for tobacco leaf arrangement is
23.04 rpm. Compared to manual labor, the work efficiency is 92% and the work capacity is 182 kilograms
per hour. Only 49 kilograms of tobacco can be arranged per hour, consuming 0.644 kilowatt hours of
electricity. Engineering economic analysis found that the cost of work is 115 Thai baht per hour and 204
hours per year. The return period is 1.13 years.

Keywords: Tobacco leaves, Moisture, Design
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The Preliminary Study of Thermal Weed Control Using Vegetable Oil

fnilug fusy Sewa ifoninay way wovs lwasadng
Pattaranit Kanta, Teerapol Phuakphasuk and Prud Netsawang
ﬁ’VUﬁGU’]":JWJﬂ‘ﬁJJLﬂUW'ﬁLLaS%’m’]W ﬁ?ﬂJﬁﬂ’Jﬂ‘i'ﬁMLﬂé@ﬂﬂa ﬂm%%ﬂﬁﬂi'ﬁuﬂ’lﬁfﬂ%
unTIedsmalulagsvusaaiuun Jindeslul 50290
Division of Agricultural and Biological Engineering, Department of Mechanical Engineering,
Faculty of Engineering, Rajamangala University of Technology Lanna, Chiang mai 50290 Thailand
Insénil 053921-444 Insas 053213183 e-mail: prud@rmutl.ac.th

UNANELD

NI RgUsE AR NBANWINTAARIBRIAI8ANUSBU (Thermal weed control) Inens@nwnidaded

q

fnadanismdnivite 3 Jade laun 1) vidavesivivdiuiu 2 9ida lown vguinansuasngduunld, 2) ssue
naasAvlavesivisusazin 99U 2 S3uE, 3) qmwgﬁﬂumﬁiﬁumiﬁﬁmi’ﬂuﬁﬂuﬁ 50 kay 70 D9ANYALTYE
TneshnsAnwnsiuau 10 €1 Tausiedu 80 foehs uasvhnsUssiduamudemeesfufianevdimmaaosmn iy
Wunan 7 %u anmsmeassut dhdfufivanusoiuszgndlflunisiidafefiedaeanuieu naventitu
Uinas 1 fiadans anansardniuildndeiin viauarszermsiasyivinvesiviiainadonisidnufivse
thifufie

Tnevdhthuunldifnanudemeldienimauinee anudemevesduseuvediuiinn 2 viln wunnlusves
nasauulngl BBCH 11 snmi seedl BBCH 12 Weldoumgiivonisiufivlussiuidentu nislégungiifi 70
ssrniwafea dawaliivimdeuannlaisninsldgamaif 50 sswnwaldea anudemevesiviivauisany
Aadevevesiviimevdansnaaes 3-4 fu uazTuivaziinanuidemegaiian (100%)

AdAgy: N1sidnTriYmenNsaL, YTt

ABSTRACT

This study aimed to investigate in thermal weed control. Three factors were studied for affecting
of weed control consist of 1) two types of weed with Beach wiregrass and Spanish needle, 2) Two
phenological growth stages of weed and 3) The temperature of oil with 50 and 70 °C. Ten replications
were applied in this study with total of 80 experiments. Damage assessment of weed was estimated every
day after application about 7 days. From the experiment, there was a possibility to apply vegetable oil on
thermal weed control. Deterioration of weed was achieved by dripping 1 ml of hot vegetable oil on both
weed types. The type of weed and phenological growth stage had an effect on the weed control. Spanish
needle had a higher percentage of damage than Beach wiregrass. The sprout of weed at BBCH 11 had
higher damage than at BBCH 12 using a similar temperature of vegetable oil. Applying the temperature of
oil at 70 °C resulted in a faster deterioration of weed, compared with 50 °C. The deterioration of weed is
found at 3-4 days after application and the highest deterioration of weed (100%) appears at 6 days after
application.

Keywords: Removing weeds with heat, vegetable oil
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ABSTRACT
This project studies the process of producing dried shrimp at the community level. It was found
that there was a labor shortage problem in the production of dried shrimp. That will require labor to peel
the shells of dried shrimp and may result in higher costs in hiring labor, lower yields, and longer
production times. Most of the problems encountered in Shrimp peeling is the shell of the shrimp is dry
and the head of the shrimp is still partially attached to the shrimp. Therefore, there has been a situation
of hiring more workers to sort and remove shrimp shells and shrimp head fragments from the dried
shrimp's bodies. The results of the study found that shelling shrimp in the operation of the dry shrimp
peeling machine uses speeds of 145, 180 and 215 RPM Each round takes 30, 60 and 90 seconds per
round. in the operation of the machine the efficiency in peeling dried shrimp shells is 90 percent. At the
speed of 180 RPM, the percentage of work is the best.
Keywords: Blade, Dried shrimp, Crackers, Rotational speed
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Development of a Small Axial Flow Sunflower Threshing Machine
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ABSTRACT

The main objective of this research project was to develop a high-performance small-axial flow
sunflower threshing unit. It consists of 1) studying the operation of the small axial flow sunflower
threshing unit; 2) studying the peg-tooth clearance; 3) studying the concave clearance; and 4) evaluating
the sunflower threshing efficiency. This research project studied and developed two main components of
a threshing unit: the sunflower threshing drum unit and the concave clearance. The testing unit of the
sunflower threshing has an average humidity of 14.26 percent, a linear velocity of peg tooth drums of 10
meters per second, and a feed rate of 1,200 kilograms per hour. The results show that peg-tooth
clearance and concave clearance affect sunflower threshing efficiency. The optimum peg-tooth clearance
was 12.5 centimeters, and the concave clearance was 5 millimeters. The average threshing efficiency is
99.51 percent. The average grain break amount was 1.30 percent. The average loss was 1.11 percent. The
average working capacity was 258.6 kilograms per hour.

Keywords: threshing unit, sunflower
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Application of Solar Thermal Energy in Conjunction with Biogas from Charcoal

Production Kiln
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ABSTRACT

The objective of this research is to study the thermal efficiency and exergy of a biochar
production system with a solar drying dome. The biomass used in the biochar production is longan shells.
In this research, the working fluid used is a 70:30 ethylene glycol-water mixture, with a flow rate of 2 liters
per minute and air velocity of 1 meter per second. The fuel rate of 7 kg per 15 minutes is controlled in
the re-burning kiln. The fuel used for heating the biochar kiln is controlled at a rate of 12 kg per biochar
kiln. The result of the study showed that the amount of biochar produced was 71 kg. The solar drying
dome with the biochar production system had a higher temperature than the traditional solar drying
dome, with an average temperature of 3 °C higher and a maximum difference of 5 °C. The results show
that the thermal efficiency of the biochar production system with solar drying dome is 40%, and the
exergy efficiencies of the biochar kilns are 54%.

Keywords: Energy Efficiency, Exergy, Biochar, Solar Drying Dome
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ABSTRACT

The objective of this project is to develop a web application for precision irrigation to solve the
problem of overusing water resources for agriculture. HTML, CSS, and JavaScript were used for generating
the web application. The amount of irrigation was calculated from crop evapotranspiration (ETc) using the
Penman-monteith equation, user data collected on NETPIE, and hourly climate data from the Thai
Meteorological Department. To use the web application for precision irrigation, user must register and log
in the system, and enter Device name (from NETPIE), Client ID (from NETPIE), Token (from NETPIE), email
address, and password to access the user's NETPIE data. On the main webpage, the input data required
includes the type of plant, water flow rate (L/min), size of planting area (m?), age of plants (month),
planting location - province, and type of soil. The output data received is the water demand of plant
(mmy/day), irrigation duration (min), and recommended irrigation schedule, which users can use them as
information for watering plants.

Keywords: Crop evapotranspiration (ETc), Penman-monteith, NETPIE, Web application
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Application of Star-Delta for 3-phase Motor to Reduce Energy in Drying Process
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ABSTRACT

This project aims to study the application of the Star-Delta for an air blower fan using
a 20-horsepower 3-phase electric motor to reduce energy in the drying process of agricultural materials.
The experiment tested the Star-Delta at 0%, 25%, 50%, 75% and 100%, controlled using a PLC, a motor,
and a drying test using a hemp sack sample. The experimental results found that the Star-Delta could
control the motor's operation to work according to the PLC program correctly. Testing the motor's
operation found that a 75% start cycle significantly reduced energy consumption. The star cycle at 50%
can dry hemp sacks to a moisture content of 12% using a drying time of 4 hours and can reduce energy
in the drying process by approximately 40%.
Keywords: Energy reduction, Drying, 3-phase motor, Star-Delta circuit
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Transplanting Efficiency of Cane Seedling Mechanism
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ABSTRACT

Nowadays, cane-seedling transplanting technique has been applied for good quality sugarcane
seedling. Sugarcane transplanting was developed and recommended as an alternative planting method
for farmers to save seed quantity, labor power and total costs of sugarcane production.

This agricultural engineering project aimed to develop and evaluated the efficiency of a cane
seedling transplanter. It was developed to attach behind tractor in category Il. The seedling metering
mechanism was installed with eight funnels. The diameter of seedling mechanism is 126 cm. the seedling
metering mechanism was rotated by a ground wheel. The designing seedling space is 49.5 cm. The
experiments were carried out at tractor speeds of 1.1, 1.3 and 1.6 km/h. The results showed that the
plant spacing as operating were 37.1, 40.5 and 46.8 cm, respectively. And transplanting success of the
seedling mechanism were 68.3%, 64.6% and 56.4%, respectively. The average working efficiency of a
seedling mechanism was 80.42%.

Keywords: Cane Seedling, Sugarcane Transplanter, Seedling-Transplant Efficiency
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Development of Automatic Electric Vehicle Control System
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ABSTRACT

Development of an automatic control system for the control of the electric motor of the
prototype electric vehicle. The 4-wheel drive system is a development from the original prototype, which
is a 2-wheel electric vehicle, with the design and construction of the front wheel drive. up with the goal
of agricultural applications Is used on rough roads that hinder movement Therefore have developed an
automatic control system to control the motor operation during driving. By using PLC working with
microcontrollers or Arduino boards use proximity sensors installed on the rear and front wheels to
measure the speed and install the electric current sensor of the rear and front wheel motors With the
control system ordering the front wheel motor to operate automatically when in the following conditions
Expulsion from stationary driving up the steep slope and the rear wheels have free rotation Finally, will
stop working automatically when it is free the from above conditions.

The test found that the automatic control system that was designed work according to the
conditions specified by the prototype electric vehicle 4-wheel drive system uses 2 brushless electric
motor 1,000 watts electric power rating, lithium phosphate battery, voltage 48 volts Capacity 50 amp

hours and driving tests on smooth roads can drive up to a maximum distance of 21.9 kilometers per 1
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battery charge, with a maximum speed of 45 kilometers per hour. Can be used in rough road conditions
test conversion conditions that normal vehicles cannot access.

Keywords: Brushless electric motors, Programmable logic controller, Agricultural vehicles, Sensors
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Optimization of Pumpkin Frying Using the Response Surface Methodology
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ABSTRACT

This agricultural engineering project is a study to evaluate the optimum conditions for frying
pumpkin crisps using a vacuum fryer. The response surface methodology with Central Composite Design
(CCD) was used for experimentation. The studied factors include frying temperature, frying time and two
types of treatment before frying: freezing and not freezing. The results of the analysis found that the
optimum conditions for frying pumpkin crisps using a vacuum fryer are: Frying frozen pumpkin at a
temperature of 98.805 degrees Celsius for a period of 62.21 minutes will result in a moisture value of 3.05
%whb,, water activity of 0.282, a crispness value of 15 and color parameters L* a* and b*. of 63.58, 11.00,
and 40.60, respectively.

Keywords: Pumkin, Vacuum frying, Optimization, Response surface methodology
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A Study of Normalized Difference Vegetation Index (NDVI) of Sugarcane at Each Growth
Stage by Unmanned Aerial Vehicle (UAV)
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ABSTRACT

This project aims to study the Normalized Difference Vegetation Index (NDVI) of sugarcane at
each growth stage using an unmanned aerial vehicle (UAV). The study factor is the Normalized Difference
Vegetation Index (NDVI) of sugarcane. In each growth period, Study sugarcane at the ages of 1 - 3 months,
4 - 6 months, and 7 - 9 months with aerial photographs taken by an unmanned aerial vehicle equipped
with a multispectral camera. Then the aerial photographs obtained from the multispectral camera were
analyzed with the ArcGIS program. The results found that in 1 - 3 months, the appropriate values were
between 0.112 to 0.766 with an area of 9.34 percent or an area of 1,311.15 sg m. During 4 - 6 months,
the appropriate values were between 0.296 and 0.825 with an area of 9.68 percent or an area of 1,359.07
sq m. During 7 - 9 months, the appropriate value was between 0.800 and 0.954, with an area of 33.46
percent or an area of 4,696.96 sq m.

Keywords: Normalized Difference Vegetation Index, Unmanned Aerial Vehicle, sugar cane
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