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Study of Temperature and Relative Humidity Test Kit for Grey Oyster

Mushrooms Cultivation
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Agricultural Machinery Engineering Faculty of Engineering Rajamangala University of Technology Isan
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ABSTRACT

The purposes of this study were to investigate factors affecting the growth of grey oyster
mushrooms in order to analyze the design and building to test evaluate the temperature and relative
humidity test kit for cultivating grey oyster mushrooms and analysis of economic value. The study of factors
affecting the growth of grey oyster mushroom, there are 2 properties, Temperature and Relative humidity.
The optimum temperature for mushroom growth is 20 — 30°C. The mushroom will grow faster and the
mushroom growing stage requires a relative humidity of 70 — 90%. Grey oyster mushroom cultivation using
a control system, there are two main components: Digital Temperature Controller and Sensor DHT11. The
results of testing and evaluating the performance. Indicated that a dimension of the designed test kit was
95 cm wide, 95 cm long, 120 cm high. 130 grey oyster mushroom spores were requited with an average

temperature of 28.07°C, an average relative humidity of 87.65% and an average water consumption of 28.4
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liters per day. The results of comparing the productivity revealed that for the growth of mushrooms cultured
without the control unit, the weight was 5,067 ¢ and in case of with the control unit, the weight was 10,387
g, with a difference in yield of 48.78%. Break-even point was 123.4 kg per year and payback period was 2
years and 3 months.

Keywords: Test kit, Factors affecting the growth of grey, Oyster mushroom
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The Development of Smart Agricultural Greenhouse Systems for Temperature Control

for Tomatoes Plantation
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ABSTRACT
This research aimed to develop a temperature and humidity control system for the tomato
greenhouse that can be controlled via mobile phone. The developed system consisted of a
microcontroller Arduino, two 24-inch ventilation fans and eight fog spraying systems. Temperature and
humidity data were collected by Humidity Sensor DHT22 sensor and sent to mobile phones via the Blynk
application. The result shows that the developed system could control the temperature and humidity in
the range of 26.0-31.2 °C 48 - 58% RH, which was a suitable condition for tomato plantation.

Keywords: Agricultural Greenhouse, Smart farm, Temperature and humidity control system, Tomato
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AAARY: Lﬂ%‘laqquﬁmmmmm%‘lamﬁ@ué, wUeS TSI, s insnsnisiva, umesidnvesassnas
ABSTRACT

In today's agricultural irrigation systems, water pumps are very important tools by creating flow
rate and pressure within the system. In this study, the water pumps were evaluated to find a proper
condition to connect the pumps to meet the needs of farmers. By designing a water pumping system for
agriculture and develop loT devices to be used to record test results, which is convenient, accurate, stable
and easy to view a throwback of respective test results, the solution was solved. The loT technology used
in the test consisted of a pressure sensor and a water flow sensor using an ESP 8266 microcontroller board.
in processing and receiving-sending data via a wireless network, display results through the MQTT application

and LINE Notify. The test was a comparison test between a 2-HP pump and four 0.5-HP pumps by connecting
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in the parallel, series, Mix 1 (2S5 2P) and Mix 2 (3S 1P) connections. The test results showed that a parallel
connection of four 0.5-hp pumps provides a suitable flow rate for drip irrigation and/or mini-sprinklers where
water is supplied directly to the water distribution system. In addition, this type of pump connection showed
an initial purchase cost, electric energy consumption and repair and maintenance cost lower than that of
the one 2-HP conventional pump. The output and outcome from this research are expected to be a
guideline for farmers in deciding to purchase centrifugal pump(s) that is suitable and worthwhile for use.

Keyword: Centrifugal pump, Pressure Sensor, Water Flow Sensor, Internet of Things (loT)
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a ¢ a . & a fa & A ¢ a 1 a A
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2.1 Mswauyagunsal loT Sensor wazn1saanuuuldndda

n151den loT lwuiwesuazesnuuuldadidayagunsal loT Sensor (115147 1) Usznaudagy
wuLge3IndnsIn1siua (Water flow sensor) Ag Q‘Uﬂiaiﬁﬁmﬁwﬁfmé’mwmi”lmasuaaﬁwmsvhmwf’umﬁwﬁﬂms

o

n9na Mnduavdsdyaueonundunsatunislnii wagiwuwesinussiu (Pressure sensor) Ao gUnsainvin
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M15799 1 Toyadnng (Specification) Yauwugaildlunisnaaes

Specifications Flow Sensor Pressure Sensor
1. Model YF-DN50 HK1100C

2. Range 10 - 350 (LPM) 0 - 1.2 (MPa)

3. Working voltage 3.5-24VDC 5 VDC

4. Working current 10 mA 10 mA

5. Output voltage 4.5 -12VDC 0.5-4.5VDC

6. Precision + 1.5 %FSO + 3%FSO
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= o ° = . & H = = ¢ = =
M13197 2 Jayadng (Specification) veaasesguwuuLswismilguanldlunisinwm

oyadnie A 2 hp AC auA 0.5 hp AC
‘e’iﬁa Areno Kanto
3u DS 2 M KT-CPM-130
UsemAguan Italy China
D luwa (mm) 124 115
N (rpm) 3000 2850
Q (LPM) 180 - 600 85
H (m) 30 20
Mot. Single Phase Single Phase
Volt (V) 220 230
A (Hz) 50 50
Aasln (kw) 1.5 0.37
Adeusedii (hp) 2 0.5
nszualn (A) 11.5 2.6
AN51971 3 gﬂu:uumwiaLﬂ%‘laqquﬁ%ﬂumiﬁﬂm
Treatment sUuuumssialdan
Trtl A3D33UNNTUN 2 hp AC 1 1A30
Trt2 Lﬂ%@qquﬁwmm 0.5 hp AC 4 ipSassavunu wie P
Trt3 Lﬂ%‘laaguﬁwmm 0.5 hp AC 4 Lﬂ%‘laaﬁiaaymu w30 S
Trtd Lﬂ%@qquﬁwmm 0.5 hp AC 4 Lﬂ'%'awiamému 2 1A384 WaZUIL 2 1309 Wie 25 2P
Trt5 Lﬂ%‘laaguﬁwmm 0.5 hp AC 4 Lﬂ%‘laaﬁiaaymu 3 1A8d ULAZYLN 1 1AT0d Wie 35 1P

(n) guidhguelildseduauiinimun () msfnsaesesguluguuuuru (@) Msinaaesesguluguuuvaynsy
(1) MsAndunIasguluguuuunE 1 (2S 2P) uag (3) MsfinnuaTosguluguuuunas 2 (3S 1P)

= a & 4
AN 4 ﬂ’]iﬁ]ﬂC‘NLﬂiENEj‘U
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v

Lﬁaamﬁy’uﬂ%“aaqumugﬂqué’ﬂwmzmsmaau yhmsfndaeugeslasfndaruigosTnussiuiavails
gauazileds suRnsasumosinsnsmsluadvetids (nwd a) mﬂﬁ?uﬁﬂmimaauLﬂémquimmwiazgmwmz
ynisnadeuiavnn 3 91 ddlunisvaaeuarlivioruia 2 41 uariisvesgaen (szevanviulauadosguis
Wn1d9) 50 wuRtums ddluusiaznisnageuaziinisduiindmnsfinesdaszneuseadnsnisiva Auseiu
Amslindanulati udrdnammadlaihild fdsmuiieiesgulvituih iethlulflumsinsesinadae

TUswnsudusa SPSs

13m 0.45m

w> og

wd Qg

()

(M) AwrUsluNSRALTULLas (1) NSARLTULYRSIAAILIIAU (A) NSARALTULYRS IRAONIINTIVA
(1) srpEgaunveAIesgu uae (2. guiidguelilasedununivun

AT 5 NMIRRRATULYE LAY TEEYAENYBLATENEY

3. HAWAZN1TIATOING
3.1 NAvaINIIHBLATRIGUARENIINTTIVAgIEA
n1sdeldeuaiesguluguuuudie 9 udrindnsnisivadiuidtenuiinisiiasigianuwlsusiu

(ANOVA) fisediutiodrdy 0.05 faednadd F-test idsuuuunisreiniosguagiedon 2 sedufivilisnsnnisiva
uansinsfu uaziileviinisnaaeuselilasiisinsmaasunuuduguuga (Multiple comparison test) #8733
DUNCAN wuita3o9guauna 2 ussiih $1uau 1 139 fldrdnsnisivageaaunndian (34500 £ 1153 LPM) Ty
UsILARBIgUILIA 0.5 wshaliduhmadeiniesguiuuu 4 wededlsidnsnisluageaauiniign (217.00 £
8.54 LPM) aanndasiv Jyad (2529) ﬂa'n'j'1Lﬂ%'mQuﬁwﬁﬂm’1v‘hmu'ﬁmﬁ’uLLUUmmué’mmﬁqwmiwwau
(vunw) azifidugevin Arannsmageuuaastiifiuinnssoldauedosgu 0.5 usahluguuuuru aglden
Snsmislvannigalunimeaey uuuunisseldauludnemsiFamneadlunsldonluiuinmamsdgnilid

ANgdy warsUuuunsiihldussiu dnsnisluags ond wu nshiiluguuuuimen Wudu
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M15°99 4 nslSeuiisudnanisivaasanvesasesauileseldeuluguuuusg 1

Treatment

- sUnuumssialden Max flow rate (LPM)

w38 Trt

Tt 1 \dpaguineunn 2 useh $1uau 1 e 345.00 + 11.53°
Tt 2 wdosguihwuin 0.5 ussh $1uau 4 1aes deuty 217.00 + 8.54°
Tt 3 \doaguiinaun 0.5 useh S1uu 4 edes deaynsu 66.00 = 0.00°
Trt 4 wiesguihuuin 0.5 useh $1uau 4 1o 147.00 + 1.73°

FOOUNTH 2 1ATBY LATILTY 2 1ATeY
Tt 5 wpaguiinaun 0.5 useh 1w 4 Ledes 139.33 + 3.51°

AERUNTY 3 LATOY UAZIUIU 1 1ATBY

wnewe - Arfiwanaduiade £ SD 91nn1sVnapsiaiug 3 1

o

- frnwINMwgaIng wiMfussiusansiIdiaudnsiveg1elitedAgynieada (P < 0.05)

3.2 NAYDINTIADLATDIGUADLINAT NG TN

NNINABULAANEAANNETINTDUATIFUNENTAFUAIL (115199 5) 11INNIATITIAAIAIN
Pressure Sensor XaN15NAABITLYANTIFULUUNITABLTIIUUUVBYNTUTBUATRIZUIUIA 0.5 UK
117U 4 1ATe dAnanatindasiign (75.30 £ 2.65 m) luraueiiaTasguann 2 sl 91w 1 1ATe dd1len

wiriu 30.45 £ 0.15 m @eandesriu Tyad (2529) nd1171 iATesguiiaeLATasivLSImAuLUUaYN TN ElLity

Y

wawduaeuiniirdnsinisinarndeddu nsreldauluzunuveunsuiumnzaudmsuineasnsndnuinig
winzdgnaindu sediauauin deanisieaiieauduinduiigs wagldiusvuulmiiidesnisusedugs Faanwa

nInegeUNUIATEsgUILNAENTaIeIATasselduwuUeunsuliALeniiganinsldiaiasguuweiug nseelu

v
@

ﬂwmzﬁﬁalﬂuﬁmﬁqLLmvaumiLﬁaﬂ%ai%m%aﬂqwamwmm

M19199 5 N1siSeuiisuienatingsiuvedesesgu

Treatment

. sUwuunssieldau Static head (m)
wse Trt
Trt 1 WTOSgUINTINA 2 U39 I3 1 1ATeS 30.45 + 0.15°
Trt 2 LATDIAUEIEIN 0.5 U3l U 4 1ATEY oYU 20.08 + 0.10°
Trt 3 WTOegUINIIA 0.5 k33 91U 4 LAY sieaunsy 75.30 + 2.65°
Trt 4 LATDIAUEIIEIN 0.5 U3l U 4 1ATDS 3581 + 1.47°

AROUNTH 2 LATDY WATUUIU 2 LATEY

Trt 5 LAT0IAUEIIEIN 0.5 U3l U 4 1ATeS 50.94 + 0.06°

AROUNTH 3 LATOY KAV 1 1ATBY

WO — AvansduAeds £ SD 91nA1SNAaRIiaun 3 9

— fENYINIWITINBNNAUANAY LansIndinua1eiuegalitedAyeats (P < 0.05)
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3.3 navasn1sialATasgusianisldwasulnin
Arnslindanulninfisasnislnageandliiui nsdelduaiosgulugiuuunig q avdmalviian

nsldndenuiuaneiaiy (m5199 6) Inenudn tesesgueua 0.5 usa 9w 4 1eses deuwuurunuiAnigld

'
a

WaueIMan (1.53 £ 0.01 kw-hr) FedpeninaTesguonin 2 43wl Ui 1 iases ndANstEndnumihy

q

o w a <

2.34 & 0.02 kw-hr @sAmslindanuresnissguiaasyiaiinnuuandeiuegrelidedAynieada asulad
nsseldnuasesguluwsazguuuudansldndsnulnieieiy wiesguauiadnaziiainisldndsnuddini
winsguaIabig Famndszeznainisldnuszniruasesguiinduazdwmariliniosguruiadndainisld

NEIUNUBENIN AT nYRsnsUSTRERA g lusseze)

A15°99 6 NsilSeuiisuAMslandsnulniignsnisinageanveesosgu

Treatment . wasaulin
. sUuumssieldan

"0 Trt (KW-hr)

Trt 1 LATDIAUEIVEIN 2 b3 T 1 LATeN 234 + 0.02°

Trt 2 LA309aUEIEIA 0.5 U3l T 4 1ATEY FaUIY 153 + 0.01¢

Trt 3 LATDIAUEIEIN 0.5 U3l MU 4 1ATOY foBUNTH 1,63 + 0115

Trt 4 LA303EUEIEIA 0.5 U3 U 4 1ATeS 1.70 £ 0.09°

AORUNTY 2 LATDY UASTUIU 2 LATBY
Trt 5 \W3osguUINTIA 0.5 U5 31U 4 L1ATeN 1.63 + 0.06™

i & -
ARBUNTY 3 LAY LagUUIU 1 LAY

e - Arfwdanaluanade T SD 9nnIeaevianue 3 9

o o

- fhdnusnundainguitiiuieiu wansindaussiueensdifudfyyneeda (P < 0.05)

3.4 mylensinausndaeiasguuazaldinglunsldoy

ALINToIATeIdUTBNATSEUILIN 0.5 uTadi1 ST 4 1ATes Wity 3,440 vldiTufunures
LA3RSgUIUIALEN WaglAdesguIUIA 2 Wseih S1uau 1 13es Wit 7,900 U T dumunuvesiaiesguutalng)
Mnmadieuiiisunuitlunsdinsdonldiaiesguunnn 0.5 wsah S1uau 4 wedes sz vilrsendaaildangled
4,460 U wiseAndY 56.46 Wasidua

ndeyalunismeaeunuitiadesguauin 0.5 wsssi §1u9u 4 1ades Aldeulusduuuvuiy
eagldmsnsnisivagegaanniignlungy ieisuiisunislinuiuiiesguuma 2 useh S 1 1edes Tnedl
nsdinsldemendaegng wu Tuitui 11549y Sszvunsliiuvuifadianasssiman 100 ¥ Tasusazsiail
Uinansdneh 2 nsseundt lussuunislihisfesnsldsnsnislua 200 dnssewil wazarnnisvasouiaes
guihoun 2 usadh 1 wedes B8nsinslua 345 Aasdeundt inTesaun 0.5 wseh S 4 1eFes T8nsnslue
217 Ansstounit deiudesguitiansniindsanunsninulfnuivszuunsidlushegidld Suhliissevnaints
yhauwiniy 1eFesguaue 0.5 usah $1uau 4 1e3es Aieldimiluguuuumnudstiamsldwdanuliididesndn
\3esguILIY 2 Wssh Wiy Halusas 0.81 niae FsAalusnanisuszndavideussansnmnsUseviandsau

e windu 34.61 Wasidua
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A1UN595N¥I900LAT 09 ULN WU 0.03 Wesiduduessiaideiniesdulisde 1 4aluanisvinauy
(Teslne, 2563) wudrArgouusuLary1395N¥I190901AT0IdUTUIN 2 U338 §1U3U 1 LATeY Wiy
237 UmdetIlUY WaTLATEIAUTIUIA 0.5 U331 91U 4 1ATes Wiy 1.03 vmdedilus Bavililsenda

AngenlLar 13N IATRIgUWNTY 1.34 unsedalug vse 56.54 Wesidud

4. a3y
maselfnuaissguumnadnvananesiuguuuvriuazyilindnsnisivauiniu usnisaeldanuly
sURUURUNSNAEYI VA EANINTY waznsdeldnunuiuludnuusnauszilvidadnsnsivawasieasiieiunny
n1seeldanu uaznisdeldiuguuuveynsuagldanenginitaesguanialng msldndnulniveuasasgu
@ o a Y1 [y % | P 1 a [ A
ynadnIvIurangasesagldrmdnulnihdesniinisldiasesguenialug 1 e dwandunini 5 (n) ()
way () BnTadalismusnde savagentissinvdedilusiidesniinisldindesguanalng 1 w3es Feasiiy

£

doyalinuninsiunisifenldiasesguinegamngauwazAuaionisldany

Total head (m) Power (W)
35 < ~ 2500
30 <

- 2000
25 4
20 J 1500
15 4 1000
10 o
500
5 J
(ﬂ) O T T T T T T T G
0 50 100 150 200 250 300 350 400
Flow rate (LPM)
wTotal head eePower

Total head (m) Power (W)
25 o -~ 2000
20 4

L 1500
15 4
- 1000
10 4
L 500
5
()
0 I I 1 I 0
0 50 100 150 200 250

Flow rate (LPM)
e 0tal head ——=Power
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Total head (m) Power (W)
80 1800
70 - 1600
60 L1400
50 L 1200

- 1000
40 4

L. 800
30 4 L 600
20 4 L 400
10 4 . 200

(m)
O 1 1 1 O
0 20 40 60 80

Flow rate (LPM)

w1 0tal head —==Power

(n) ATNUAAITNYALNTVINUVDUATBIFU VUIA 2 W8
(1) nFMULARITNBUENITINUYDUATOIFU YUIA 0.5 U5 91w 4 1aTed Tuguiuuruy
wag (A) NTINUARITNYALNNTYINNUYDUATBIFU VUM 0.5 WIed1 91U 4 1aTes lugduuueunsy

2ni 6 ﬂ'i'wxlLLamé'ﬂwmsmsﬁ’mummLﬂ%ﬂgj‘u

5. inAnssuusznid
NuAdeillaumsatuayuanmiheIdeann i iuuazlegiuniamsinuns Laga1v1iaInTsunens

AREIAINTTUUAZRAAMNTTUNYAT UNTINeSewalld Inenumdesin

6. 1ONET81984

Toslne. 2563, wmsgualidieiniesinanasedalus Ias nedlssnueiosinina Un. (ssuueeulatd). undsiiun:
https://www.yotathai.com/yotanews/machine-cost-hour2?fbclid=IwAR3-
KA68WrZxz_VxYddnddwFul_ JVIVN-kpw1rTPZQxmEYrH6LsVFXZ1s. (29 unsau 2566)

yad yayeslana. 2529. %Jmasisuuquﬁm AMATVIAINTIUYAUTENU ALEIFINTTUAENS
NIV SN ATAERS.

del Risco Moreno, E., Muelas-Hurtado, R. D., & Acosta-Porras, E. A. 2021. Analysis of Two Hydraulic Ram
Pumps in Parallel Operating with Single-vertical Supply. In Journal of Physics: Conference Series (Vol.
2022, No. 1, p. 012028). IOP Publishing.

Repsa, E., & Kronbergs, E. 2021. Investigation of Centrifugal Pump Characteristics. Engineering for Rural

Development, Jelgava. 26.-28.05.2021: 551-556. DOI: 10.22616/ERDev.2021.20.TF119.
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Micro Bubble Generator Mixed with Ozone to Clean Agricultural Products

a3 dedned!, winus 919A1’, §a1df Uszes' war nquInNg YAnIduns?
Siravich Sangthong', Chutiphon Angkham, Lilawadee Prayoon and Krisadakorn buddachan®
aevAmnssnusilegaamngy uviinendemalulaBnszaesnndmsrunsinile
W nualIIIUYT Fardiausn3ugs 25230
Department of Agriculture Engineering for Industry,
King Mongkut’s University of Technology North Bangkok,
Prachinburi of Campus, Prachinburi 25230
1913 037 217 300 Insa15 037 217 315 Email: Siravich.08@gmail.com

UNANED

Tasansiiifngusvasdifiondniniodlulastuidananloleuifiondnmananisinuasiasniaifulolsy
dlUluesemeveslilastudafiotaslunsidnideslalafifinunfuin wieldnusznou fe Juvesldauin
5 Tutim 1 wsadhh 220 Taad, nsvveninwes dur ugudnans 3 7 91 16 i, yandnlolyula 28 ndusodalua
¥insdadnngvaUanag IavnUsunniodlalavesngvauaneuduasnsdedaenlaiainien, ey
winsndnnaslulasiuda wagieintesndnoslilasiubandonyandnlelou nstadeslaladeynindlala
ﬁwL%‘fﬂgULLaxLﬁaué’mdauﬁuﬁmnﬁﬂL%”aﬁiaﬁuﬁﬁy’mummaq‘qmi’mL‘fJuLiJa%L%uﬁ dieuanananisidnidediala
NN5ENEMaNUE anransiadeunUiaanfeniiiteslalawde 31.9 colonies, newanUanlallaanad
@oslalalads 49.8 colonies, nendUaTaedsT e ideslnlalads 82.3 colonies, nenaUaRiasdsly
Tastuidaiideslalands 29.5 colonies, wayngnaUanadnsdelilastubanaulelouiads 1.4 colonies, 31NN
vlassnmsaglldineiemanlulasiudainanlols uansadamdnnaamanasmannenaUaldaniinisén
UJnk 71.4 %

o o w

Aenasy: lulastuida, Wedlala, newa1ua

ABSTRACT

This project aims to produce an ozone-infused microbubble machine for agricultural products
by adding ozone to the microbubble air bubbles to help eliminate E. coli bacteria attached to vegetables.
The machine consists of a centrifugal pump, type 5 impeller, 1 horsepower, 220 volts, mixer cylinder.
Diameter 3 inches, length 16 inches, ozone generation unit 28 grams per hour Cabbage was washed and
the E. coli content of cabbage was measured before and after washing with tap water, using a
microbubble machine. and with a microbubble bubble machine with ozone generator set Measurement
of E. coli with ready-made E. coli measuring kits and comparing the ratio of the infection area to the total
area of the measuring kits as a percentage. To show the results of E. coli elimination from cabbage

washing. The results showed that plain tap water contained an average of 31.9 colonies of E. coli, an

33


mailto:Siravich.08@gmail.com

£ ’
ﬂ751/535‘1jﬂ7]61f7ﬂ75Tﬂ50J7N?ﬁ’?ﬂiiﬂlﬂyﬂﬂ!ﬁdﬁﬁ7ﬁ AFIN 29

16-17 guaius 2566 an1viuma Tu lagwszvomnd uiigammsaiansziy

INGUYAYUNIVATYAUFANA TIHIAYUNT

average of 49.8 colonies of unwashed cabbage, and an average of 49.8 colonies of unwashed cabbage.
average 82.3 colonies, microbubble-washed cabbage had an average of 29.5 colonies of E. coli, and 1.4
colonies of ozone-treated microbubble-washed cabbage, on average. Ozone-infused bubbles can wash
agricultural produce like cabbage 71.4% better than normal washing.

Keywords: Micro bubble, E. coli, Cabbage

1. unmi
o sdunilslutadefisndulunisisd@nvesuyed wasdunidlulededvomyud winfinsvudeu
Yosasniinasivelsafasiialnsiaznadesoguainsinigladduiagiunisiginmimanelulad nsidule

YouATYEAa NMIusiunenisd TAeTidsuluainefnaugiagtu aaduissdunsduiudin inwmsnsuas

ANINISLSIHARNANNIINISINYAT NYEN WA bil IREInaNUINUINYTEIINSTANTY denaliiinnsidansisanns

=3

a

k99 @LWUIG]‘UENWGU 81981119 EJ’]?J’]LL%J@WW]‘EW‘U LLaua’l‘iLﬂllﬁﬂﬂﬁ] Lwammawam 5'.)11@4@'14(513'1E’Jf\]’mﬁ\‘iﬂumﬂu‘\]’m

Va o =2

QAuv3dfunandandonlunisimizign maldfinsdehenuazeaiivnzaugidedadafiuiinnudesse
nsuslaafiadn naldfionafinnsuuleuansialidunsienainaniienvdwadedoguamuesiuslan (Waadiud,

2526) g1zuuasianasagluiivinuald visvlinaaneditinsiteguiu innansivanAsegiuisinualdls e

Y

Uslnnfiaztlogazliusngeinisviudl uiasazaueglusisnie Wesuusemuiaderiuiaazuanionnisvesiiy et

AYSANeRIgUNAaTeInnNaY saUanwdsnnauuslaa azaielilasniudlu F9555U9RvaNNTnTn1sULY auvD

a 6

WAUNIA97 FeaganunsanodunsIedeaunIn dauﬂﬂﬂ%’uﬂszmum%aﬂ§qﬂszﬂa‘ummi Jefeanalinly

N6

azonldenou Imamamsawwmaqwmma Lwaamﬂimmwaﬁ; Wn3gaeg MUuleuniudnlvandosas (U

a1 P

warAmE, 2553; Sufing, 2556) 33sfiunauleluvasi de 38n158dlneliildansiall Clean Technology léun
Tolsulolouiiguantfidusoondladansiiluanadulds wasdmevhaevdodudinisasyrentogdunidag

laog19f insrelusfuveriuuasnaedondogdunid wu wuaiise 1 vieavesiosigninangly Joinlv

WwegdunsduulianusadgsiolUld (Beuchat et al,, 1999)

3

¥
=1

Tudagtuitlafinisirfgleleunivsvendldliiinusslostlunalegiudiediu wu Winldlu

arun1sunnd Mendalulssnugnaivnssy drnldlududwingey (Aluman, 1995) wagiinisunluldly

nsdseendnuald Fsieindinnuvasndvasinenuninvesomstudinted MnAuaudRnavedelsuildlunisan

Wagdunid wiemdnansine Wandrdahezludnuummifisstiaiinuszdnsamlunisanteqdunsd

wanantifalmalulaglulastuiandsaunsatiglunsdnsdnuald wienenld wazludagdulatinsii
seuvlulpstuidanvssendbiinUsglonilunate i wu alrdwiunualierdnasvanysnuasiuyad
Ay msldidestamealuinda dpnuilusendiau ssuutindaunds nsdalulastulameainanidiuundig

wazn1svudslnaveslan Wusu
seiuivdaiuvesdgn Wesdenismizdanluvieassenafiaisiniinndsuazess fesdin1svin
ANUALDIN NS aURN1SUSTAALALEI9DN F9LAYINN1SANEYINISANNNANENNI9NISNYATAIEU LD IaULALS SUU
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2. 1A309718NLUULAZYINNISNAFRULATDY

2.1 NM588NWUULATDY

WIDINEBNLULTEINUSYNBU Nawmas 800 Ins Uuveslua 5 Tuwe 1 wsain 2201384 wavsadnseng 1.5
Lo ' %] a s v ¢ & L o ° ' -y
Tuduvieniad, nszveniinwes idur ugudnans 3 13 auend 16 43 Tavinain PVC uagdoaeeny 1.5 17
<, | N o a a a | PRI a v W v o o 5% a
WWurienisesniles $6ns1n1sudnnaaads 20.46 ansaaulil Tanlensesindmnsinisiue, dsdwmsuldanandana

NNNTINYAT VIR 100 G013, Yandnlelaw Anuduty 28 nfusedilus dewihiugaudn ( Air intake ) uazly

P o A S s o & oA S
AN 1 LAFDINDBNLUUUNIUNBLABT 30 96 LWE]SU’JEJIUF]'T{L‘W@’]UUW

a 44' a o & P a a ¢
awd 2 wn3eadnlilastuilaniouynlelyy awi 3 aglunszueniiniwes
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nenanUa neuaud

nafldde | dsenfen | newaldneu | nzwanuddng #9970 #19970

(W) AN duvaanfon | Tulastuda lulastuida

wenlolyuy

5 31.9+7.2 49.8+6.7 82.3+12.4 22.1+6.4 1.7+1.5

10 31.9+7.2 49.8+6.7 78.1+7.8 17.6+4.4 1.4+1.2

15 31.9+7.2 49.8+6.7 69.8+6.5 29.5+6.2 1.4+0.8

4. a3y

MnUsvansnmveaniemwanlilastuibananlelyy Alddunesivesin 5 luin 1 uswh 220 Taad Tne
nsgvonfiniees Svwiadusugudnans 3 S o1 16 T shindadvunedd 1 d dwihddadwinliresdvue
1A wagfldnsnsudnoaads 20.46 Anseeunil Tmnuduil 4.8 113 wazyananleleufindsls 28 nfusadalu
dlevinisnaasunuin nsldiedesnanlulastuidanaulolouilideslalanuniolnds 1.4 colonies, n13l4
in3awanlilastubaiideslalanundewads 29.5 colonies waznsldilaanfeniidoslnlanundewas 82.3

'
aa o

colonies Fsannevanvandslilaaaiiivedlalawae 49.8 colonies
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Uuidouvesdlala, GneniinusUsyaumindin aurinermaniuasimanuladmsinens uninende

wAlLlags1vLIAaaIULI, BN 69-75

g
P
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Design and Creation of Prototype of Biodiesel Washing Machine with Biochar
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n¥esaznandnvedlulofeaiidrsdaeth vonundusluin wassveznanismunaniiiiutu dealvaudfves
TuTodea un arummuiuty aramils Uiudh erudunse fenaas fadeulufivnsauluniséslulefiva
selulews Toun yuvesluiadl 60 earn anunay 40 uit eulafananeglautfvesiulediwaamiiu
\nausnAsgIY vonndsduTinundweseasglunasiinasgiudnie egrdlsfimuninusmiueslululefive
gagandnnaeiuinggu

o o w

AdnAsy: wiosalulediwa, Tulewns, audiveslulefiua

ABSTRACT

This research was focused on the biodiesel washing method with biochar instead of water washing
method. This method can solve the water waste pollution from water washing method. Moreover,
the biodiesel washing method also can reduce the biodiesel loss from water washing method. Therefore,
this research aimed to design and create the prototype of biodiesel washing machine with biochar.
Moreover, the effects of propeller angle and mixing time on the ability of contaminant removal in biodiesel
were also investigated. The results showed that the prototype of biodiesel washing machine with biochar
could reduce the contaminant in biodiesel. The biodiesel yield was decreased when increasing the propeller
angle and mixing time, but it was still higher than biodiesel yield with water washing method. Moreover,

the increase in propeller angle and mixing time provided the decreases in biodiesel properties such as
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density, viscosity, water content, and acidity. The appropriate conditions for biodiesel washing method with
biochar were a propeller angle of 60 degree and a mixing time of 40 minute. These provided the good
Properties of biodiesel which were to level acceptable by the standard, as well as glycerol content.
However, Methanol content is still over the standard.

Keywords: Biodiesel washing machine, Biochar, Biodiesel properties
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2. /n15naase

2.1 NM5PBNLUULASBIAULULYaLATaasluTafwanelulays

MsoRnLUUASsR LT RSesddluTemmaselulews Ussnausie 3 daundn fe danaunau Tuie
naunay wagganseslulowfesnanmitdululefiea nedaniunanazoonuuulfidunsanssueniiannsald
diuluTerwaldnfias 1.3 ans aoludimunauasindsluindioldlunisniuney Fadnsidrussarinadeniuna
warluadildluniseenuuy $198591n01388v09 Marquez-Bafosa et al. (2019) Tngldf C/T = D/T = 0.3848 and

@

Z/T = 1.0 Fadadruainaiaeiianuasnsalunisniunauis fuwusiegnldlunismuim wansisgudn 1

UM 1 daudsnldlunisesnuuuianiunaunayluin

Tuduvasluiin agldluinuuy Pitched blade gsluinviiativanzdmsunisniunauveanailuiuiuny
(Satjaritanun and Krunatorn, 2014) Fnuaulusinfildfe 3 Tu lneyuvedluiiniieanuuudl 3 sUkuu Ao 30 45 uae
60 DI MULUITZUNU uanenaguil 2 Tuilailazgnauauanuslunsmyuimenawesvuin 12 Tiad DC Js8nod

AuUUIBILNULUNR

Tusiavinya 30 83 Tufiavinygu 45 aaem Tutivinys 60 83

5U# 2 luiinuuu Pitched blade lflunsvaass
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Tun1snsraaoulaglduinsgiu ASTM D 1298 armumnilaldinies Viscometer Tagldu1nsgiu ASTM D 445
auunsn agldinTes 916 Ti-Touch with magnetic stirrer Tngldunmsgnu ASTM D 664 Usanauh a¢ldiados
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aeldindes Gas chromatography with flame ionization detection (GC-FID; 6850, Hewlett Packard, USA) Tunns

ATIVIAMNNIATFIU EN 14110 wag EN 14105 anlansiu
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3.1 Sevaznananvaslulofiva
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SUN 5 kan9SesazkandnvaalulaMeaniIuNTEUIUNITANMILLATRIR ULULYBIAS DA L UTaRLEaR e
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Tulewnsnideulusineg anuanisnaaesmuii guvedluiin wagssazialun1snIuNEy dwmansenudososasnandn
yoslulefigadiinunszuiunisdnseedidodify nanfe uuvesluin uazszezinailunisniunaniiiiniy
denaliidosaznandnvedlulefuaanas Insfesasnananveslulofiwaiinunszuiunsdnsieiaiosuluuyes
iwsesdnslulefiwasnelulens asfiroglutag 90.43-91.63 Mmsanasesiesaznandnvedlulofiva (ewnainym
vosluin uazszornalunianiunaniidiniudy asiuaruannsolunsdudatussnihiululefivadiy

lulewns dealiluanavesansuulaugnandusenlulaundu Funsiavi, 2554; Jlaissn, 2557; Ozkan el al,,
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2562) Wunalisevaznandnvasluladwaanas ag19lsiny Sevasnandnvaslulafwaniiunseuiun1sanase

wssruLuuTauasesdlulefiwamelulevsfindiignindesasnananvalulefiwaitiiunssuiunisdnie

100.00

95.00
P ¢ d e f i Water washing method
X
£ 90.00
5 resed oy beoshoesocossd S e oo
o
> 85.00 20 min
2
2 [ 30 min
'8 80.00
© £] 40 min

75.00

70.00 B EER

Angle of propeller (degree)

Mean with different letters indicate significant differences (p<0.05)

3UN 5 Sesaznandnvesuniiululefiwaniiunssuiunisdismeiasssiunuuveansesalulafioanie

Tuleans

3.2 audAvesisiululefien

1397t 1 uansaudivesthiululefeaiiunszuiumsdisieiniesiusuureniasdrdlulefivass
Tulemsiideulasnen Tnsautfivesihdululedwaiinsiadn Taud arumnuiu aruniln Usinanh uwaseinina
Hunsa Mneansveaesmu AamuILy aremin Uinath uazaaudunse vesbdululefearounis
HIUNTEUIUNTSA1SEAY 910.75 + 0.20 kg/m’, 4.992 + 0.001 cSt, 1248.65 + 1.95 ppm Wag 0.0762 + 0.00791
me KOH/g auasu wida1nrunszuiunsansmeiesesuwuuvenaissdslulefiwamelulews wuiauds
sine veshdululefiwaiirnanasegrafiteddy Lﬁaﬂﬁ]1ﬂl‘uimjﬁ%rﬂﬂefj”umsﬂmﬁauﬁmnﬁwluﬂfﬂﬁﬁlﬂaﬁLﬁzia
dwmaliluanavesasvuidougnanduoontuldunniy daaliauifisneg veshiululedwaitu (Putra et al,
2014; $n0va uazAnE, 2560) NAN1TVARBIABAAABATULITETR Fadhil et al. (2012) fildvinnisvaaesuiuyse
Tulefiwalnonisgaduseufuiudindnainnnudilduds uaznsrvaeuquandilulefivandsinunsgady
wuhnuandAveululefia THun Anamuiuiy anamie wazanudunsa fedesninlulefwanidalsiiiunis
anduseduiisius waranddeves Putra et al. (2014) Faldnrndeutiinahueslulefwanounasvdagedu
Fedrufusiug wuinanilululefwaanamdsiunisgadufedudutug yenanddmuinmeduin
warszsznalunsnunauiiindy dwaliaruvuiiy anunia Ysinanh weeaaudunsaanas iiosann
yuvasluiin wazsveznatlunmsnumaNifistuiy anfunnuamsalunsdudatussainahiululefealiy

Tulews demaliluanavesansuulaugngedusenlulduniumudilana1aliudadneiu anuanisvaaesaziiula

'
=

dauly A60T30 waz A60TA0 azvinlnndululefwanlaliA1n1uinasiuinsgiu IneA1AMURLIKLLYY
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Tulafiea FavzdaailAlinnnidi 860 ke/m’ wagligendt 900 ke/m’® Armnumilaveslulefiadaslisinndy 3.5 St

warligandn 5.0 ¢St Adsnanidesligandt 500 ppm wazArAudunsnardodiailiandn 0.50 mg KOH/g

A13197 1 uansnaunnlulefiwateulasrdsiunisarmglulons

Sample

Properties of biodiesel

Density
(kg/m?)

Viscosity
(cSt)

Water content

(ppm)

Acidity
(mg KOH/g)

Biodiesel before washing

910.75% + 0.20

4.992% + 0.001

1,248.65% + 1.95

0.1538°? + 0.0004

A30T20 893.00° + 0.30  4.437° + 0.001 848.14° + 156  0.0823° + 0.0010
A30T30 891.60° + 0.10 4.428°+0.002  751.20°+1.90  0.0803 + 0.0002
A30T40 890.50° + 0.10  4.418° + 0.001  692.70° + 1.40  0.0788" + 0.0005
A45T20 890.30° £ 0.20  4.400° + 0.001 634.95° + 1.75  0.0701° + 0.0002
A45T30 888.85' + 0.15 4.389" + 0.001 592.25" + 1.05 0.0682" + 0.0002
AA45T40 887.75% + 0.15 4.386° + 0.001 526.00° + 1.40 0.0625° + 0.0005
A60T20 887.55" + 0.50  4.382" +0.001  502.00" + 1.80  0.0587" + 0.0005
A60T30 886.30' + 0.20 4.374" + 0.002 481.35' + 1.75 0.0558' + 0.0002
A60T40 885.50' + 0.10 4.366' + 0.001 420.70 + 1.50 0.0540' + 0.0005

Mean with different letters indicate significant differences (p<0.05) in the same property

Remark: A = Angle of propeller; T = Time for mixing

3.3 USunanumusauazndiweseatuinsiululediva

NansasIiaUSnaLueaLasndwesealuiiululeRwa fiunssuiunsadi It uL UL
w3nsdslulonmaselulewns uwansiemsnsdt 2 Tnedendregne A60T40 wldlunisnsiatn iesandieta
fanamitaudiveshiululefeaiiian nuansmeaemuin thiululefwareounsdazivsinaimuoauas
ﬂﬁLsuaiaaagjﬁ 5.65 % wt. 1Ay 0.23 % wt. auansy Wievnifululedwandiunszuiunsdrsdaelulons
USunanuueaunasndweseadiunsaanandu 1.67 % wt. waz 0.07 % wt. suaidu IneUsunandiweseadiladl
AR TR 55U Teagdipaianligendn 0.25 % wt. TuvarfivTinalumiueadinganitnasiunigiu

FIUTUIUUNIUDANILNUINUINTIIU ADILAIANINTT 0.20 % wt.

715199 2 USunauumueanaznawaseatuindululafea AN1unsEUIUNITA19NI8LASBIAULUUTDILATBIA1S

Tulefwamelulavns

Sample Methanol (% wt.) Glycerol (% wt.)
Biodiesel before washing 5.65% + 0.02 0.23% + 0.00
A60T40 1.67° + 0.01 0.07° + 0.00

Mean with different letters indicate significant differences (p<0.05) in the same property
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4. a3y

nsshifululefwadeiniesiunuurenatessiulofivafelulomnsamnsndiofivauuigrdliiy
ihiululefiwald Tasyuvesluite uazszasnailunsmunaniiiiniy dwaliSovaznandnvadlulofivaanas
uidsnsfirngaminfosarnananvedlulofeaiidnafenir uenaint Ay eumde Viinuh avadu
n3n USinusmuen uasUiinaniweseasdiianas deyuvesluia uaznanlunismunaiutu Tnssymuves
Tusiail 60 o9en Tdanlunisnaunas 40 unit axfiautRvedlulefivaiinfign uasdriunasiunnsgiuiitivue
snuUsiunueaiisiganinnasiiinsgiu fawwamnslunisaauiinauniuealuihiululefiwaiiiy
nszuaunsddaelulens annsarldlanindnyiinalulensligetu vietlulensludiulginmauds

oy '
vaa = =

Ingn1snsduiiveiiuiuialunsgadulyidgdu Fagdiunimasedlutuneusold

5. AnANssuUIENIA

vavaunszAnantuwmalulagnszaounainnunaInnse Ul kagnowudasy 33U, Alilen1anis

vy
o av o A

Y1NI8ASIY

6. 1ANE1581989

Ansngual Suna, ¥3an Jlani, wnswa viusdaw), 395U ALY UAE VIYMTIA NWANTY. 2564. N13AATUE
Tsamisiudimeauiududanneaitenin. Msasineimansuaginenmansfinw 4 (1) : 22-37

Fumdlawn gresdn. 2550, msdandweTulunszurumsvilulefiwaliuiavslnefgaduainunay. Inerdnus
uvnddinanyivineimanddannden augineimand gunasnsaiuvning1ds : 50-58

Gyl Bum, ANM1 AeRYSNY, ¥dan Jauvune Faaidsn war wnisal wudna. 2565, NMsAnwIUsEANSAINNNT
andueaslavoanuazuolueluasarasuasindefoninyuasdiuning. Imnssuasatuife
wazHAIWT 33 (3) : 81-92

IR TUALATIEN, 51990 ueIuim, Weyana WwaNdugissa uay ARsS assnedn. 2564. n1snanaududud
Mnmuszwdniguvgiiaeldnnediiaemadmiunsgadussauug 10 (2) : 66-80

oS a ¢ av a a a = Y Y T I v o & v al'
FINAN IWﬁGlumMQﬂa Lazdasnn inuu. 2560. ﬂ’lim‘i]ﬂ(ﬂxﬂﬂuw]LﬁaEgmﬁ’ﬁﬁﬂﬁﬂmﬂ“umummuum ﬁ]’]ﬂillllgﬂqllw

Y v a 1

HIUNISNIERAUMENIANeana3n. 1sansinemansuasinalulag 25 (2) : 191-209

q

#ing agil. 2559. MawssuauiududndnuiRgnueauldlnenisieduiudniaaiuuuuis. 115873

Y

Weenans wv. 43 (4) :788-798

AuIUNS SuevAnG uay afng sasduns. 2561, nrstrdausenivuiieulueinie Fediufuiud. 1nsans
Aawnden 22 (1) : 44-52

fnowa o1eud, Ayaius 92ag, wag ossaum viendund. 2560. autiveslulowiiindnaniamsdilng uazdneniw
Tunsldiludanguiulsedu. Msansideuasiaw laseansal Tuwszususyudud : 56-62

Hlanssas wisgnn. 2557. msvilulefigaliuzanslaenmageduieduiuuifvonanudendsae. neidnus
wndadinanrdzeiineadaniaiyiaiveda AueINeImans NaINTAINNTINeIds : 38-50

Fadhil, A.B., Dheyab, M.M. and Abdul-Qader, AY. 2012. Purification of biodiesel using activated carbons

produced from spent tea waste. Journal of the Association of Arab Universities for Basic and

Applied Sciences 11 (1) : 46-49
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Glue Injection Machine MMA Line
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UNAnge
LASDINEBANIIBBNLUVLATATIY LHlDanTTEELIaIN1TYINUkazAIUANYSUMYaLlan1 liliAIY

auniae Fadldiuusznaundndail 1) Yalasaased 2) ya Cover Yasiudunsiy 3) yaveannid 4) yaaluau PLC

afendnnsiuYeLademEannia Tnet Interlock Change waw Cover Case Rear 219847 A1WALAGITUIL
FawugefnsaduTunuagamnduhiunuegdl duned 1 vde sumisil 2 Wenaduidurhaufaziinisveen
Amfidumlsaunuiisugesnsedu devihamuaiaazndulugaBudu annsvagevaNsTaULIATeMEaANT
TneldAguamaenisiine Ae auiaveadunniiveen Wesdud Usinan Wesiudszernailunisiay uay
Wesidudduyulunswaniianasld audidu nuinelemeennnannsangeannldnnngiu Ssegiivun 3 - 4
fiaduns Jeruaunsalunsviiauindu 115 fusienasn wazdiisnsnisveuiidiniinisldussnuauds
25 Audiavaen FansnansreziaINsulate 7.5 Ui Mnnslesgvideyaldansugmansimingsy wud
dleldindpmeannnnieluszevinan 1 Y aviialdiaasveaniomeenniiviafu 292,320 vmsed szeviiatiu
yuwini 1.3 ¥ Geannsofiagiann ieldvaunuussnueulsisely

o

AdAgY: T0laLAUAIL, N1, N1TBBNWUY

ABSTRACT

The design and manufacture of glue drip machine aims to shorten the working time, control the
quantity of glue and make it uniform. The main components are as follows: 1) Rack group 2) Protective
cover group 3) Glue drop group 4) PLC control unit is based on the working principle of the glue drop
machine and adopts interlocking the rear of the replacement and cover box is placed at the work piece
position. The sensor detects whether the work piece is at position 1 or position 2. After pressing the start
button, apply slue to the work piece position detected by the sensor. After the work is completed, it will
return to the starting point. Test the performance of the glue dispenser by using the research indicators,
namely the size, percentage, glue amount and percentage of working time of the glue line. And the
percentage of production cost is reduced respectively. It is found that the glue dispenser can drip according

to the standard, and the size is 3-4 mm. The working capacity of 115 vehicles per tube and the labor rate
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of 25 vehicles per tube. Therefore, the working time can be reduced to 7.5 seconds. According to the
analysis of engineering economics data, it is found that when using glue dropper. The average cost of one
year is 292320 Baht per year. The return period is 1.3 years, which can be used to replace labor.

Keywords: Tractor, Glue, Design
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3. NAN1SNAABILAZIANTAINE

3.1 HAVIAADUNIATIFIULAUNT?

wamwmaa‘um%maamma‘ﬁ'wﬂaaummmLﬁumaﬁmamﬁgﬂ 4 gnufe AU A B C uag D mua1RU U89
Cover Case Rear Wag Interlock Change Immimaawgﬂ 30 ﬂ%ﬁLLamﬁamwﬁl 6 I\'ﬂEJ@J’IG\i’Ig’]‘lﬂJENLﬁUﬂ’I’JR]zE]gjﬁ
3.4 fiadluns ann1snedeuTavunvendun1lldaeasunasduRmIsedl 1 nsnedeu Water Leak wazaon

Usgnauguihdudaioglunamisnaslunisudn

AUV : A

#1uw1 : D #1u1 : D

f1ugn9 : B fAuan9e : B
(n) ()

i 6 () Cover Case Rear (1) Interlock Change

A19199 1 VUIALEUNINNEAYTIY 4 A1UTDe Cover Case Rear Way Interlock Change

Side Cover Case Rear (mm) Interlock Change (mm)
A 3.69 3.52
B 3.48 3.51
C 3.51 3.46
D 3.61 3.73

54



£ ’
ﬂ751/535‘1jﬂ7]61f7ﬂ75Tﬂ50J7N?ﬁ’?ﬂiiﬂlﬂyﬂﬂ!ﬁ\7“ﬁ7ﬁ ATIN 29

16-17 puaius 2566 an1wiuma Tu lagwszvomnd udigaminsaianszia

31’!5/7!‘1/(5)Gp’JJWiWWS@WJJﬁﬂ#%H;WWIW?
3.2 nanAEeUUsT AN ALASEIMEBANT
15197 2 Tumsvageupiesmgann1iwans WeosduiuSunandiaals wWesusdnarlunsay
fannsoanld wagosidudduylumsndedianls Ssradananazuandiifiuiassansnmlunisvianusening

AMSNIUVBIUATDINYDANTIAULINIUAU

AN 2 NanAdaUUTEANSAINATEINEEANT

Works Manual time Usununslanin. Usununslann. | Arleaneeesna
(Sec) (Au/na9n) (vaon/U) (wmA)
human 14.5 90 667 373,520
Machine 7 115 522 292,320
total 7.5 25 145 81,200
Percent (%) 51.72 27.7 21.7 21.7

*n717 1 viaon 51A7 520 U
*production 232 Units/day , 60,000 Units/year
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Bi-directional moldboard plow for a 14 hp two-wheel tractor

alinua ysaauan’, maAnT Yynan’, unua nauduns! uar 351ms sousfung®
Phumkamol Buranasomphop', Pongsakorn Boonthuam', Narumon Klinchan' and Jiraporn Onmankhong®
AAIYIMINTTUNYAT AEIAINTTUAERS andunalulagnszanuinaidnummsaranseds
AFUNNUNIUAT 10520
Department of Agricultural Engineering, School of Engineering,
King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520
193 095 708 9409 E-mail: jiraporn.on@kmitl.ac.th

UNANED

nuITepillddniunisesniuy aduagnaaeulseansamaiulaimyuuuassiianianisiusaloduniy
14 usagi 1ienevauBIANFBINISYRINEASNSANUTIS Aasenisla FosnisUseudasyeznanlunislavay
widgymiseslaldainane mulamyuuvassfianisfidiuyszneundn fe aruain yauiuszdy yanuni
gawaaanmas ganuladne uasyanulavn dlasifluniseenuuunasagounswelusunsy Solidwork wusn
wrulavvguuvaesfiensdauudausafisamedenisldauatedeaunsonuionsaldds 150 ke anduld
AflunsadisuaznaaeuUsEansaInnnsTeuaIl 6.67 km/h anwdnildlunisladuadediansiiiu 8 cm
Han snegeunUImWILlaF Iy wuLaRIfiasansaUsEndaantd 7.51 min/rai dlofeuiunsianuveaiula
VAVUUUTIAN1aLAEY

o o w

Adaey: nulaviny, soladunny

ABSTRACT

A bi-directional moldboard plow for a 14 hp two-wheel tractor was designed, constructed, and
evaluated with the goal of meeting farmers' demands for covering less area and reducing the time needed
for plowing the soil. In addition, it solve the problem of the dead furrow and back furrow while plughing.
The main components of the designed bi-directional moldboard plow was the drawbar, adjustable arm,
Front beam, quick release clamp, Left moldboard plow, and Right moldboard plow After the design was
completed, it was tested with the Solidwork program. It was found that a bi-directional moldboard plow
was strong enough for actual use, which could withstand up to 150 kilograms force. After establishing, the
a bi-directional moldboard plow was tested for performance at a speed of 6.67 km/h and the average
plowing depth was 8 cm. After the building was complete, a bi-directional moldboard plow was tested in
an actual plantation at travel speed of 6.67 km/h and the average plowing depth was 8 cm. The test results
showed that a bi-directional plow reduces the time by 7.51 min/rai compared to the operation of a one-
way moldboard plow.

Keywords: bi-directional moldboard plow, two-wheel tractor
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3.2 Minageulseavannanulaimyuuuaesieanidunaauy

Tuneauusaladiuniuwua 14 hp visdulang enusaedeiildlunisladiduiiu 6.67 km/h Ay
nndedidwinty 8 cm FuilsiRuivunafeuainatetu m319l 1 uaz 2 uansanisvaaeuUsEansnimuesHy
lavhmuuuiirmafouasiuuassiinmenudiiu wuinnusuesenudniividy Wethnarildnussuiieu
wuialdlunislofudenlaimyuvuassimnsldnandesnitmnulafmyuuuiieniaies ieswinns

uvesnulaivyluvassfianiansaanszeziatlunsiusalaiuny vilianantesas

A15°99 1 wanaanldlumslafulundasnlagldnuloimyuuuiiamasien

Asadl A Nade (km/h) ANENLRAY (cm) 1981 (min)
1 6.67 8 30.18
2 6.67 8 31.42
3 6.67 8 30.58
4 6.67 8 32.02
5 6.67 8 31.37
iy 31.11

a15197 2 wansanildlunislafulundasnlaeldmulamyuuuassiianig

Asadl aansuads (km/h) AuBnLade (cm) 1381 (min)
1 6.67 8 23.50
2 6.67 8 23.12
3 6.67 8 24.05
q 6.67 8 23.00
5 6.67 8 24.37
\ody 23.59
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HANTSASNAFBUAIAN LT TIATAIANUUADANBUBAN ASTM A36 Steel %aa%uai’aumulaﬁmg
wuvEesiirne nuintudiuurastudiuiinnuudusanndiismeiagldlunsadrenula Wesnannsauusdld
wnn 150 kg Tunndudauiifinissududndudnivgvessnula warannismagoulsyavsnimvesnulariang
wuvgesfiamaUTeuiisuiviulamywuuiianiasens wudwiuloimywuugesiiansanssesiainislanuld

7.51 min/rai Wnefluszansainnials windu 2.6 rai/h
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6. 1ONA158198 4

weadnd qagau. 2557, madnviAmiesn s niuedeslolowdeufu (Study on Energy Requirement
for Tillage Implements). @193 3fNTsUNYAT EUINIYIAINTIUANENT UnTInedemaluladasuns.
5-6 U.

137175 Weeglns. 2558. lenansuseneumsaeu: Ffiugunuisezieiesdnsnanens. a1vnivimaluladnig

HARNY AnAlULAE UIneNdusuinanssiil. 142 u.
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Development of a Vertical Semi-Auttomatic Cashew Nut Sheller

Wiesfin guwia’, wunda Junidease’, unde wizen', 25103 neslu’ uay 99231 Jumsue ?
Kiattikoon Unkaew, Nontawat jantakruea, Nopphachai Teajaya, Warakon Kongngoen
and Autchara Junphong
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uInenduwmalulagsvssaaaiuun Wedlul Sardndeslnd 50300
2 Mg e i ANEN TR TN 1IN SNEATUASNE I WFINN
unIneasmalulagsvuseaauu Jsindiedlnl 50300
'Agricultural and Biological Engineering Major, Faculty of Engineering,
Rajamangala University of Technology Lanna, Chiang Mai 50300
“Research and Development Unit for Agricultural Materials and Bio-Energy Properties,
Rajamangala University of Technology Lanna, Chiang Mai 50300
Tel: 08 9759 8846, E-mail: Autcharall@rmutl.ac.th
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ABSTRACT
Development of a vertical semi-automatic cashew nut sheller In the cashew nut processing
process, there are 2 parts, steaming and shelling. Steaming was studied at temperatures of 60, 80 and 90
degrees Celsius and at 30, 45 and 60 minutes. For use with semi-automatic vertical cashew nut shellers.

which can increase production capacity and worker problems and touch surface.
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The results of steaming cashew nuts using a semi-automatic vertical cashew nut sheller. In the
shelling, the optimum temperature and time for the cashew nut sheller experiment were 90 °C and 60 min.
From the experimental results of the vertical cashew nut sheller. During the working period of the cashew
nut sheller 1 hour per day It was found that the Y blade angle of 15 degree and the pellet conveyor had
the width of the pellet loader at 3 cm and the width of the pellet cone width at 2.5 cm. In order to create
a vertical cashew nut sheller that yields hulling results. Whole grain, half grain, broken and unbroken kernels
accounted for 52 percent, 14, 12 and 21, respectively. Respectively, the results of the cost economics
analysis show that cashew nut shelling can reduce the cost of shelling cashew nuts by 69% and payback

within 30 days.
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Design of Coconut Water Pasteurizer by Ohmic Heating

sagaus dundinan’, sudn Sundia’, algna 1a3ged!
nssaune wiaew’, g15uns Sseinswade?, Ansms dyvineed’ way siian ynen 2
Rossukhol Janmala', Thanachit Innim’, Natthaphon Charoenwong’,

Kannapot kaewsorn?, Yatipakorn Terapatponchai’, Pattaraporn Sanchatjate? and Chanida Bupata®
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Agricaltural Engineering, School of Engineering and Innovation, Rajamangala University of Technology
Tawan-ok, Bangphra Campus, Chonburi 20110
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unAnga
Tassuiiiiinguszasdifiesanuuuuazadinnieamianeslsduuulovuiiauntiuenin neiedes
Usgnaude 1.) losiufiawadiiviiandagmasuvunaduiiugugnats 9 cm 811 18 cm anslufindousy
didnivsavwimduriugugnas 9 cm anudwmanliaiy wag 2.) yarvansuyiuazdufindoyadie PLC

Y

nMsvegeunsmaaeslsduiuenin Inefidadendnw tawn aruduawuliiii (8, 10, 12 V/em), gungilu
A5MEANNSDY 90 °C sratiatuiu (30, 60 way 180 S.) NANITANWINUIN @N13EN1S AU auNAINULTY

gl 12 v/em flgamgdl 90 °C szazinaunu 30 S dwalbilnuninlndifesiuihuendnan wazihugnin
v -
MINSANNTIER

v
o o w °

AaAgy: Unznia, Teviude, mswiaaelsd

ABSTRACT

The objective of this project is to design and build an ohmic pasteurizer for coconut water.
The machine consists of: 1.) an ohmic cell constructed of Teflon, measuring 9 cm in diameter and 18 cm
in length, with a stainless steel electrode measuring 9 cm in diameter fitted within. 2.) The temperature
controller unit and PLC data recording for the coconut water pasteurization experiment. The variables
examined were electric field intensity (8, 10, and 12 V/cm), heating temperature (90 °C), and heating time
(30, 60 and 180 S). Under the conditions of heating at an electric field intensity of 12 V/cm at a temperature
of 90 °C for 30 s, the water's quality was comparable to that of fresh coconut water. While most commercial
coconut water.

Keywords: Coconut water, Ohmic, Pasteurization
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1. uni

ugwirnduiinlunszgaurdu (Arecaceae) warilfonisinermansin Coco nucifera Linn. 1dufiud
annsalivsslowdldvasd Tasamethueninsouiiionslnaduetiann (uadosduansssumaiiviili
$umedinaniu tugwdniinduaruisniisiduieseniesuaunn galludethma, nanerily, uss,
i, llngesluu wazlnlatoalnsiau (Yong et al,, 2009) :uz‘w%fnﬁmaudmiwgiﬁEJ;J%U'%ImmsﬂuUszmﬂ
uazdseanlugUnaan lnsugndniifuualinsmuiignddesnisasgnanelusadi mabhuuussuduiaendn
mamoslsdiadunsioifiuyadld sauksdaelifunanfasllduiubeiu Gud wasafss, 2550) Tutlagiunis
wUsglomnsviseiauNaniagimssuaaavnIsunensiinsiiANuInedmnssunUssendldlunisuusgy
wazn1sauenesiemaialvalg Wy msldSddunsuse mslianudou dsnsldmaielugdg waniasiidos
waguualtuiozldiu egrsumsnarslueuian uiinlutagtuduyuiasnssuauninnaiiddsniunseg
(39U, 2555)
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Fnis Fadunszurunsiinliermsgniinlifeussnasinii ildndusavesemsdsnseglusedugs et
awnATALAYL (ANNI1TENAIPINAIL NGRS T ANZRAEINNTIY NBAT, 2555) N15LANTaulngodemI1Y
funmumsliiiwesensuienslianudeunuuleviaiia (ohmic heating) Wuisnswilslnsanuieuszgnaing
Fuedrasaiilodng nszualiinlvannlnensdludmansasiomms Weomsldsunseualninsinuniedidalnsa
gnsagiminidusduniusenisivavesnseualiih ﬁﬂﬁwﬁqmﬂw%gﬂLﬂﬁauiﬂLﬂumm%fauﬁﬂﬁﬁmmm
Souptheminimarainanenieluems nistianudeunuuloufindeinduiznslianudeusiddnanmlunis
Traudouftgumgiigdluszernaniiduinlvinanfasiewnsiidumsliasdounuuleviufia Sndu sa wazamen
malarunistndidestiuemsandie anUselesiveanaiiafinanidinsfnudnuidadeseg efiaziun

PAIULAYAS 1 ATINALDDS L5 TuUUloVudARNEILENS 17

2. J/NmAaaY
2.1 MssonuUUIASBMALReslsd
in3osmalaeslsdlaenislinnufounuuloviniindesduszneundn Usznoude 1) leviudalwadsy
ysansrUanUUAEURIUAUSNANY 9 cm 817 18 cm warduiuBiEninsauunaduriugunans 9 cm AneliuTion
AIURI-YINYUINTINTZUDA 2.) izuumwgmﬂ’]ﬁv‘f’m’lu%auﬂ%m’m PLC (Programmable Logic Controller)
FaazmuaunsauszuUTsussulnih (Voltage Regulator) fazdanszualifiuazussiulniiludsloviusia
wad Tavaihuthiinuauuastuiintoyagamadl sresnan ussndarliihdlvudssuu danmd 1
vdnmehauvesaiesmaaeslsd Ae yaemuauienszualifinliunidedsiiussgegngluleviufiawad
Mumasiuianingn WenszualiiluariwusegaaziAansdnunumsiedeuiivesnseliiiaelusmsauiia

Jupnudeutu Swevilidhegdigamaligaiunuiinmun wasaeamgiiulimuszeznaniifonis
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2l 1 essamnaeslsdinugniiimelenulia Ussnousie dufuingdv, leviufiawad

wazynAIUANMAll ussauluiiheng PLC

2.1 MSHSENUINENS

v
a

wgndihweniuganduazainetgiuiies 28 v dzninazgnnsssasinduiuneldeaumal

Y

Y

4°C warnounsnaaetazihunalingamaiiviesaugamaiividgantisund
2.2 mMsmaaeshstunuznig

ASMELRDS LSTUIUENS1IAIELATBINALRS LsTlnens RS ausuuleviuiia Ya1snegeulinnuseu
wntuzniaasay 350 ml fieamall 90°C Wuszaziiaiuiu 30 S, 60 S uaz 180 S AisvAuusiuluili 80 V,

100 V wag 120 V anuaisu duiinaussnulnin waznsewalni

2.3 MTIATIZRAUNINNNIEAN
AsinAAvRaNENSINELRRs lsdaueSasaalnsinlndines (CM-3500d) Awasigsiandssuu CIE

LAB Aniim tawn@nd L*, a* way b* (L* uunede mnuaina-ie, a* wanianduns-adien, b* wansedindes-dundu)

2.4 MIWATIRAUAIMNIALAL
msiansiarnnudunsa-ua Ingldin3esianea pH meter (Mettler Toledo) mm3sues AOAC (2000)

153ATIERUSINve LT slazansl@vienun (total soluble solid, TSS) Tneld refractometer (ATAGO

Type N1 (0-32%)) T1e91unaLlussrnuing (°Brix) auisuas AOAC (2000)

a

2.5 UATIVAUAINNNYEUNTE

AasgndTuadneivamualueints suuiasgiuvesdrdnguninuazaduUaenieo1nis

ASUINYIFIEASNTNNE

2.6 NMSUSELIUNANINEDG

Tpzitoyamelusunsudsagy Welinszianuulsusiu (Analysis of Variance) AiszAupyudiodu 95%
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3. NANTSVNAADILALIANSAINE
3.1 navesussaulniiviegamgivestiugniia
NAN1SANYINSIIAINSaUNSEAULSIAuluin 3 sedu A 80, 100 way 120 V Ineiiumarseauwsasuluiin

Mgaungiif 90 °C Inevinnnstuiingamaiivn 10 s lanadsdl

100
90
a0
70

50 —8=30V

50 100V

40 Al g 120V

Temperature ("C)

30
20
10

1 2 3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27
Time (s)

i 2 Havesussiulniihregaumgiveniugnig

UNAINA 2 LLamIﬁLﬁudﬂﬁizé’uLLiqﬁuMﬂNwﬁqa szaEaluNSHnANLSaUAUNINNTEAULTIRULHHNAN

Fawansliiuhsgduussulni dnasednsnisiinanuiou uaznisiivtuvesgamgl lnefussulni 80, 100

way 120V lszeznalunisiinauiousunsenstisgamgil 90°C winiu 4, 3 uay 2.2 w1l awddy

P s v A o a fo)
M990 1 wamiwmaaumiwmL%ﬂwmmmnmwuqmmm 90 “C

usssulnn nan pH TSS ANd
V) (s)
L* a* b*

AIBENAIUAY - 5.60+0.0° 5.50+0.0% 96.40+0.3" 0.16+0.1' 2.69+0.1°

A798719M19N15AN - 5.20+0.0¢ 5.22+0.0° 95.32+0.7° -0.06+0.1 5.11+0.3°

80 30 5.50+0.0° 5.50+0.0° 87.58+0.0" 3.27+0.1° 3.06+0.0°

60 5.40+0.0° 5.50+0.0° 86.10+0.2 3.26+0.1¢ 2.86+0.5°

180 5.46+0.5° 5.50+0.0° 84.89+0.2¢ 4.40+0.1° 2.08+0.1"

100 30 5.50+0.0° 5.50+0.0° 88.70+0.2° 3.20+0.1¢ 2.91+0.3°

60 5.40+0.0° 5.50+0.0° 88.79+0.1" 3.39+0.3° 2.60+0.4°

180 5.40+0.0° 5.50+0.0° 86.89+0.5' 3.85+0.2° 2.39+0.2¢

120 30 5.40+0.0° 5.50+0.0° 92.13+0.1° 0.78+0.1" 2.81+0.1¢

60 5.40+0.0° 5.50+0.0 90.45+0.3¢ 1.06+0.12 2.69+0.2¢

180 5.40+0.0° 5.50+0.0° 90.22+0.2¢ 2.24+0.1" 2.45+0.1"
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o

HAN13NAARIANTIN 1 wudn ArpH vesiugninlunisveaswnanisdnnuuane1aiy agreditedfny

o

N9EdF (p<0.05) TngamsauepH vestusniniriunisliaudounuuleniinaziia pH fanaudndes

doisuifiuiudegnsmuny thugwinitan) uiideiSeudsusuiuendmienisi dr pH veshusndn

finunslinnudeusuuleiudaiafiuinndt avdiulddne pH fnmswasuivandntes
Tuvaedimaummuty wui dasndniiunmsiianufeusuuleiui raviidanumiu dlduandag

NUINLENSEA TANVIAU 5.50 WAUINZNSINNIUAIT AN ULUULENLE ATAIANNAIIUNINATT UINENGTD

7119N15A1 @uAd (color) vaetinuznitulainnsinlaeldnsasinduansan L, a*, b* 91NNaN1SNAaBInUIN

o

AN (LX) vastugnindiunsiianusoutuulenuiialunnanslinnuuwanasivegsivedAgy

o

Meadid (p< 0.05) WialUSeuiisuiufsgeaiuny nefidiAnuainziiugudomuuseiulnihudideldim

lunsAsgaumgiiuIuluAInIuadneazanas diud a* dunudnhugninmdiunisiianuieuwuulenia

o w aa

lunnanedanuwand1aegeited1Ayn1aada (p < 0.05) WeoTouisuiufiag1anuaNkagdINens1INI9

a Y A

n13A1 Inedidn a* veedregnemiuauden +0.16 Aeddnvuziluliugninniiduila dahugniimianisi

fifn -0.06 Aefidnwaumndutugninitsonla uiiloanusswiulifwasldinalunisasgungiuiuiu wui
A1 a* gasthugniniiunslinudeusuuleiufiaynannedian a* gadu daud b* vesimendniiiunisli
ANUSOU dAuLanA1egNtded1AYN19ads (p < 0.05) LﬁaL“U‘%‘&J“ULﬁ&J‘Uﬁ'uéhaaiwmvﬂuLLazﬂfﬂmW%mmq
nsdnlaedetamuauaziia b*=2.69 sillnudenla damhuzndimanisdaedan b*=5.11 flnudndes

wiludmgniniiunslianudeunuuleniinazien b* wsduiisldnalunisasgamgiuiuauy msmhuensn

'
a1

frinunislianufousuulendaluynaniisfinruainvanasesiansivdeudifuivuyiigamad 90 C du
desnidvayiiindudueradunavesfidereentinduvosarsuseneulunguiiuedn wagilsmuuaniia
Husnise§ien uarannsovzaensiasuudasdldthemaiuansiidaeiau (sud uazafss, 2554)
MnmeseuUssiiulsravsnmlunisindofead (L a*, b9, dardunse-ds (pH), AAaumy
WU A1 pH, AAIUYIIU LazAd (L%, a* b¥) ﬁiﬂﬁlﬁmﬁ’uﬁmsw%ﬁaamﬁqm Aousasulviing 120 V uu 30 s

'
aa vy

sxdanaiiuldin leldussfuluiigeuazldinarlunisasguugiifides avsinlsidr L* fianuadnauinnia
nsldussiulwidisuagszoznanlunisasgamgi vy il a1 L* fianuadnsdosas A1 a* Alguifisdu
Baldusasdulni fiduarszernarlumsnsgamgiuufagyiilien a fudu Seilimhueniniiunmianelsd
unUAsudidudoum tadamd 2, 3 uay 4) aguldiudleliussiulnihgs sresnandy Fveniugniniiiuns

maneslsdarlndliAusiudegiwnign

AT 4 UNUENS1INEUNIT

AN 3 UIUENS1INHIUANT

AN 2 TUENS1INRIUANT

Maaolss nawsseuliii 8o v wiawalsd mewsaeulnwii 100V wiawelsd snausesuliin 120 v
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A13197 2 wan1snTRtnnsvesite i unslianufouwuulenulialuseninmsiiuinwigaumall 14 °C

1Junan 24 hr waz 7 3u

wsasbalsin SYULLIAUIY 24 hr 7 Yu
V) (s)
WuLe TainuLde Wulde TainuLde
fegemuau 4 v

30 v v

80 60 v v

v v
180

30 v v

100 60 v 4

v v
180

30 v v

120 60 4 v

v v
180

v
o

HANTINTINA0UUSUNUT NN SN IMUATLUE I IAULINTEINTBINTUINEAERSNITUNNEG Vostugni1IEn

v

waztugwimmaneslsdiigniulifgumgd 14°C Husrerna 24 $2lus uasitszerinan 7 $u wuimisendn
anazAsIanUeTnw s1uau 20x10° Taladl wie 20x10° fluewns 1 ¢ (sveznsiiu 24 Falue) Tuvaudl
hugnimameslsdnnanzaseaeulinutiiainedvudeulumegsiiunssdeudluis 2 svoziia
A1sLAUSNEN %’}LfJul‘Ummﬁzmﬂﬂsxmwmmsmqmﬁ’uﬁ 222 (w.@. 2544), 265 (w.A. 2545) eﬁammsﬂﬂq%

Aun eI slianuseumeiniamnaeslsduuuleviudala

a = = FY s
M990 3 ﬂ']iL‘lJTEJ‘UL'VlEJUﬂ']'uJﬂﬁJﬂWV]’NLﬂi'i&@ﬂ']ﬁ@i

\wesmalaelsdvialy wdedlinudeunuuleviudin
Ruasuitsmualunsdegunsniuazsin 300,000 UM 15,700 U
AUYUNSHANADYIN 15.8 U1M/170 13.3 U1/979
AANUVDINITHER 3 1o UL

aussauzmsureedemameslsddlosuiiounsinuveeienis 3 sesuuseulin wuind
seiuusstulnih fdindy seevnalunslianudouudiiuzndnazanas Ssdsnadefununisudntiuzninn
W1aweslsd Inefifasunisuanowsadulnia 80 V, 100 V uaz 120V wiriu 0.78, 0.69 wag 0.45 UM/
(vanvuIn 350 ml) eUSsufisuaussauzaonaismidaaslsdialy fuaiesldanudeunuulevuiin
Tnsfinrsanarnnsmiaaelsdiuzninluviinm 315 1aa anmaed 3 wuinedesmnamelsdiall Sdunu

nsassegdl 300,000 UM uaziAsaslinuSeuku Ul AR UNsaSIaWindU 15,700 U azimulddnfumu

T
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v
a o

ASHANUNNENENIABVINVBILATDIMIAINSDULUULENLE ATULAUNUADYINNTBENINLATDIN AR ST Lay

q

£%

oduvuvesnsnanasesleviuiinagldinaniies 1 wWeu daflszernatiosnineiomaslsdinluildszosinan
04 3 Loy
4. a3y

iwdosmaeslsdinuznindeanufounuuleviaia fdmuseneundn fo levadawadiianansnussg
pwnslduun 630 ml muauussulifinszuanss gamnd warszernailumslfeudouuminuendndessuy
PLC Tnganansauuussulnillalugag 40-220V anmsvndevanssnnmmsenidotnuenim wuihaneiivhls
Ihuzgninmaneslsdfomnzauiian fo mamaweslsdfeussiulaih 120v Wuszeznau 30 S asadey
Qmmwlﬁwaﬁafj pH WU 5.40, TSS Wiy 5.50 °Brix, kazAd L*, a*, b* W1iu 90.22, 2.24 uag 2.45 muaiy

waznansnTaaeuUnwInuImnanylinugetnwslussesiainsiiu 7 u

5. 1@NA1591984

AMNANTENAININAU NGNS U9 AMLERAVNTIUINYAS. 2555. NITHRILINGAS UV IUEATINNTTHNGAT. NTUNN:
AUNANRUNINISUNBATAERS.

JUAL LWEAUNT WAz ARST NTITNANG. 2554 wmaﬂmqmilﬁuLﬁ'&J'm'amiLIJ§auLL‘LJaa@mmwmaaﬁmzw%ﬁaﬁmau
WaLe5lsd. L%aLﬁ:um‘ﬁﬂ‘iwumﬁﬂﬂm‘a%qwﬁwmé’aLﬂwmﬁmam‘ aSait 49: ANUIYAAANTTUN AT
NMITUSE YN ITYINITVON ) ING AN YA TAIARNT A%l 49. (i 658-664). diinaunesuatiuayunside.

Seum wadaiaande. 2555, msminsaasaeilugna sz, ngawwe : drindssiuninendeinusmans,

A.O.AC. 2000. Official methods of analysis of AOAC international. 17" ed. Association of official
Analytical Chemists. Gaithersburg, Maryland.

Yong, JW.H., L.Ge, Y.F. Ng and S.N. Tan. 2009. The chemical composition and biological properties of

coconut (Cocos nucifera L.) water. Molecules. 14: 5144-5164.
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nseunisuzdtsinenldlaenslvandauldsunasuuaseniinduazdunsusanuuiduyiag

Nam Dok Mai Mango Drying by Solar Assisted Hot-air Drying and Pulse Infrared

Ay Wiz, Asuddnual mdund! Slanssa Sunsuna!, wnded assusse?
Phanuwat Phingphol, Piromlak Khomchan?, Wilaiwan Chantanam?, Tawarat Treeamnuk?®’
#1U1IYIAINTIUNEAT NIvTIAINTIUAEnS uninedemaluladasuns Sminuassvdnn
School of Agricultural Engineering, Institute of Engineering, Suranaree University of Technology,
Nakhon Ratchasima
*Corresponding author: 105 +66-8-4694-2933, E-mail: tawarat@sut.ac.th
UNANE

¥ '
o ¢ A

Trsanuiififnguszasdiiofnuiniseuniasinsinenliifaufougumgldmanandano sl
Pufundsnuuasefinduazniseuuiaiedurisisanuuiiuag shnsvasedlastuzaaniwenlifandianuiy
30U 81.56% (w.b) Fuuzsswuin 3x7x1 cm?® Usuanmdeunisouuisigisnsaindaeiideu 1 uid Bedld
AVIVLA 4 0Na 01Pa 1 kg auwidlneldausougamgll 60, 70 uay 80°C way Td5ad@Bunsusauuuuy (Un
5 Wit - Ia 3 wdh) aunzheiviinuauTuiing 18 % (w.b) UssiliuaussouynsyieuvesssuuauLiInn
Snsnseunis uazenaTwALURs Ul e (SEEC) Vssliuauifimaaiinionwuesuzaisouus du
3 floduita ansuseneufiuedin uaransiusyyadasy nan1sVaRINUIINIULTIAEB T IALUUITuT1e
Snsnseuuisiiganiinseuuiadisanieu uasiidarmdudemdsnulriihsumesniniseuuisiaaniou
Tusuaudfnmaaiinmenimaesszaseuiisnuinseuwiinedunsusawuudutdaunindud a1susznouil
uan wavansiuoyyadasyiignitniseuuiaieauieu uinmssuwisisauseuiinannmiuiedudalaesiud

AN

ho))}

Ndfey: nseuwiineausey, uzahsinenld, nMseuliinedunsusauuuLdugas

Do

ABSTRACT

The objective of this project is to study the drying of Nam Dok Mai mango by hot air produced by
electric heater combined with solar energy and pulse infrared drying. The experiment was performed by
taking ripe Nam Dok Mai mangoes with initial moisture content of 81.56% (w.b), cutting with dimensions of
3x7x1 cm?, pre-treated by blanching in hot water for 1 min, placed in 4 trays of 1 kg per tray. Hot air with
temperature of 60, 70 and 80°C and pulse infrared radiation drying (5 min. on — 3 min. off) were used to
dry the mangoes sample until the moisture content less than 18% (w.b). The performance of the drying
system was evaluated from the drying rate and the specific electrical energy consumption (SEEC). Evaluate
the physicochemical properties of dried mango in terms of color, texture, total phenolic compounds (TPQ),
and antioxidants. The results showed that the pulse infrared drying has drying rate higher than hot air drying
and it has lower SEEC than hot air drying. In terms of physicochemical properties of dried mango, it was
found that pulse infrared drying had color quality, phenolic compounds and antioxidants are better than
hot air drying, but hot air drying had better overall texture quality.
Keywords: Hot air drying, Nam Dok Mai mango, Pulse infrared drying
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1. uni

uzshaheenld (Mangifera indica L. ‘“Nam Dork Mai’) 1unaldiifiosseuniinisinizuan wazn1siiun

gunulaediulngiiunasmzdgnlunuiuauusemaluioe wu tng Weuuns Beauy Budly wagidulu

NN

v

Judu Fauzihaheenlifodunalindauusslenivavassnaniivainnans wu aunsatieadngiduiulitu

$19n18 Aredukazle wazfauisativanainisaduldisdeudsusla Ase, 2564) Usewelneduddioanusiing

Y

(YY)

dusu 3 vealan se9anUsenAduLRewardu Wl 2564 Useinalneiusuiaunisdseanusdlralitulseinaiy
917 Au wWinTuievay 78.92 Uyar1n151L1 2.02 druwmseyanssy iuduievay 15.22 Wegufiugiaa
Wt ul 2563 wabul 2565 @nineinidkazUSunaiiiduiungay danaliuzidi9ainandnesnu1AeudIeuin

wililosrneUymiaswgiavihlimas@evewiuslnnanas uaznisdseeniivszauldymisesnisunsssuinvendelifa

=~ a

1ain-19 lrnsdseenludimslssinareasin Ineuzindesndiunnlunisanddidywineitussesim

TunmsifuinuuagggivifsnsiilnedfissosnafidunmsussuiaduiBnafuyediiiian widosnuald
lmﬁﬁy”nmaLfJuaqﬁﬂisﬂauiuﬂ%mmmﬂ%qﬁmasia@zumwmaqwa"l,ﬁl,l,ﬂsgﬂ (F3UU wavAtlg, 2555)
nsouwiadunsuussuiiduifessgrsnnluiagiu Taenseuuiadunszuiunisuusglemsil
anuddaniiganszurumsnidunisinuiaunim annsgydenazdnszoznainisiiuinuinansasivinl
wAnFeiuUsgUnInsneasiiyariuty saafusinienisinenssuuiaduiidesnisegnaminienielunay
ialszine osnnmseuuisagiliigdunidldannsanigdulald nansusiouuredaamsafuinulilay
0837 (A3 wazAniy, 2555) niseuurilneviluldvdnnsmemarusouluisian ileldnutuseniasnis
seime Taertluanansnshlivanes iwu niseuuisdeeiniadou nseuuwiselethfeusinds niseuuisdg
Lulasian nseuwiaiesa@dunsnisn nseuwismeagyqyInIe waznsauwietunutou fantsounsidluus

' 1Y £

agdslideRdaideiuansineiu suwismgauioulasunnullvuuniign win1sauaNAuNINYBINa oUWl

10 NMseuwsgumgligaiunaliilneniuimageegiawsin anufeuniguasliaesanid & 51913 uazan

v
a o v v v

Anumuwiuvesilonalsl (3se, 2564) nvsniseuwiwnvauieudditgmaiuieuainiaiuuenidigiuluien
TAnseuwisldnatuudsnaliaduddaandsuunn 7n398d9larinn1suisniseuwisntieanssegiatwasUsendn

NAIU FITNSNLINIATUANMUTUUABNITNITOULIAIAILTIADUN ST

o aa o a

faddunssmgltlumseuuiandananisnisinunsainvatsviin Wy wiasyiiv $1Wden e
waziudnugsiasiiumy iesnUssndandsny Tnendanuainnisuifadsunsisaazsi inanavesifteglu
AR AN SEuazTiou Fansduazifiousindnaviatlutig 25-100 pm aufeuarlfiuetmsinenisus
Sdndunsimdnlaihriiunisoniauazgngandulage s andnuuziduresaufeunTi@dunsusaldun de
AU3BUED M 508 19IUTEANEANTIATATITAALIAITRINTEUIUNTaEA IET A UNA Y (Tu5Uns, 2556)

nseuwitlageAeausousniaddunsnsnUszauarudiiseg ez saniuannun i uangs

v o

nseuldd Tudagduisddunsusagnihunldswiunisiinnuseusuuduy wunsihSsddunsusauildsinduns

q

v 1Y - £ a a a 1 @
a‘UWﬂEJaﬂJiE]‘ULWE]a@iSFJSL'Ja'ﬂa‘Uﬂqﬁa‘ULL‘VNLLagL‘WﬂJ‘Uiga‘ﬂﬁﬂWWﬂqiEJULWN (miwa, 2560)

v
=%

Aaulassnuidadinguszasdlunisfinwniseuniiuginainenldime aufoudwdnaindameosini

Fuiundsnunaeriing uagniseuwishesddursusauuuutimiouiassliudnuazannmiud oduda

wazAMUANTRNLATNIENTNYBIHAN A uIHZL 9B ULIAS
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2. An15nnae9

1w '

SEUUBUBINTIUTLND UMD UL WAAINARFIaanSIduns1salIn1uly wazreiuwnasnINusou
IMNFAADT N LA NI ULEIDIRRgAILandlY AT 1 Teeszuusuwieiiidiuysenaunanae Tuanesdnsuly
FEUIUANTUBDNIINTBIBULIILALAIUANSATINTINAVDI8INA TioaFnauTauNRnnsdamasniounsuILIm

a

1500 W $1uy 2 i fivieauideusiatu diussdending (solar collector) wuuurusIUsaegUiivda 60° vy
Boe 14° Fuuwasedu vu1a 231 m? $1uu 3 ga dnrnaiuvoynsy neluesouniaiity 4 $u wiasdufafivaon
SiAdurlaun unshndaduimes DHT22 luresouuiauutu duas 1 90 mssenvesiesauus 1 9a uazmsaan
Viosdnines 1 90 Awandly Al 1 lngomieazluadiginiusideniing dlo¥edenfindnsenuiumnadunasazyi
Wammﬁjwﬁu mmﬂgﬂfﬂmmé’aﬁmmﬁmau%’ausﬁa%mma%%ﬁ’mmé’wmﬂmmﬂﬁqmmﬁhiﬁamﬁﬁmuﬂ Tudunis
uremasnsddusnsaazyhauwuula-Unanufifmue
fnghvillilunismanssfenssisthaenlignanemaviesduludmnuassiedin Ussmelng Aoy
Budu 81.56%(w.b) warivunaweudafiazateinlg 16-20%Brix Inelduzsiaandn 10 kg Fuuzaiasvuin
37x1 cm?® thluu$uanmneumseuwieineiansandetndou 1 unit §unun, 2564) Yiuzaheilaluynsses
Tdonmsianun 4 a1 ﬂ’]iaULLﬁqé’waﬁauﬁqmmﬁ 60, 70 way 80°C 1¥Anusiauainia 3.6 ms ' waztufinen
Tunn 1 $2%ua Tngasshnsingamgd aududinivg nnnuisauiiniseen Sufindwiinuazendsnulwihily
Tuszuvouuie auuzahediv3unannuduiindt 189%(w.b) uwazildn Water Activity laiu 0.65 ANUNINTFIU
HAnAuTgnavnIsuNallio UL (18N.919-2563) WagyiIN1TVARBIDURIIMIENANINAINTEUIINTIFBUNT LR
wuuilugastaesnisda 5 und Ia 3 Wit vhnsmeaesiemun 3 Sruesusazinogns Tngtunmerauduse
A5ILATIERAIALTURNIE T AOAC (2000) A1USINMITBasE (water activity, aw) Tneldiades Aqualab
$U4TVDUO Fad L, a uaz b’ vesuzaing lagldiedos HunterLab Ju MiniScan EZ 45/0 S AV (MSEZ, Hunter
Associates Laboratory, Inc., VA, USA) AR DA AU IZL 9D ULTILUU texture profile analysis (TPA)
ﬁ?&JLﬂ%@ﬁLﬂi’lxﬁLﬁaﬁmﬁa (TAXTPLlus, texture technologies corp. and stable micro systems, ltd., MA, USA)
TnauuukuunTINSzUaNTWIAEURUALENaTT 20 mm Taenafiegn9as 70% YeinduguienmsItunsng
FENIN UAENAINITNAFRU A 1 mms’ wazdiumiUsuualsiiueuyadaseldis DPPH (2,2-diphenyl-1-
picrylhydrazyl radical) wasUinaansUseneuiiueanluansafauzdaninenlagld3s Folin Ciocalteu ﬁ’ﬁ'fa;gaﬁ

o o

TAu3iAsIEINeaiAALLUIUTIULUUNNLADT (One-way ANOVA) Tiszautisdndny 0.05 Tagldlusinss Minitab®

{Drying chamber

|
J

e s iy

| Heater |

AN 1 STUUBUWIIT ML UNNSANY
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3. HANINAADIKALIVNTAINA
nan1sadeUneulizshainenlifendnuanudeuninddsunsisauas mssuuisieauou
wud Wenamiluanuty (Moisture Content) fn1sanasmaaaniiidluniseunsis Tnegasusnazduraanisusu
anmuibesiunazdnsniseuneres ) Wiintu wuisdamouuiasiinansds amd 2 mm%um?iaﬁumi’aﬂ%
anadudadiuiunailuniseuus yaaavevestisniseunriansil sasnilunisouuisaziuanas iWugasd

Anuulungihavietsy guMniifRIveINILNNTY §RTINTTLUNEANLTUILANAS

90.00
80.00
70.00
60.00
50.00
40.00

30.00

moisture Content (% w.b)
]
(=]
o
(=]

10.00

0.00
0 5 10 15 20 25 30

Time (hr)

—8—HAG0 —8—HAT70 HA 80 IR
Andl 2 wgRnssuniseunisemziaineniifieuwishsauseutaz Sursusanuudugas

Smsmseunazihainenldimeanmznsouuieing q uandly msei 1 dauindeld%iddunsse
Tunmseuusisagyilfnnutuanands Feaziiderutiugariends 13.45+1.79%w.b) @1 a,, 0.52+0.05 uarldinm
lunseuuisduanii 12.67+3.06 hr WlaiFeuifisufumssuuisieausoufigamnd 60, 70 waw 80°C ldiaanas
OUWWY 23.33+2.31, 22.0042.00 WAy 20.67+3.06 hr lfArAudugniieiads 14.77+2.46, 13.671.30 uas
14.47+2.46 %(w.b) 6 a,, A9 0.59+0.07, 0.58+0.07 uax 0.54+0.04 FANLTUARTNBLATAUTINATBasH ALY
mﬂmiauLLﬁaﬁaa%“aﬁﬁuWﬁLiﬂu,azmiauLLﬁaﬁaaau%fauﬁqquﬁ 60, 70 kay 80°C nuINlUTANUwANA1IDE19E
HedAgyneada (p>0.05) Lﬁma]’mléfﬁ’lﬂ’mfmaaauﬁmﬁmmmmdﬁauLLﬁmﬂ%"ﬂmaum;mauLLﬁ\iﬁmm%uﬁn

N1 18%(w.b) warliAUuauudasslaiiu 0.65 munasgrundndusignavinssuraliouwia luniseuuisdiae

v oA

Sisunsusninisdemanudeuluiitanuinndt iesain anuduvesiiddunsusninadennutiuresTanuas
UsvAvradau dewaliiAnanussasgamgiifiinvestaquazmeluieanasiimndouavaunelunniuinsng
LayAy, 2557) Iﬂa'ej”mwmsauLLﬁqé’wam%auﬁqmmﬁ 60, 70 way 80°C #A1 0.13+0.01, 0.15+0.02 way
0.15£0.01 kg hr! AasaInnIseuuasneaddunssad 0.25+0.05 kg hr! anmsdemanufeulssianiield
Arudulsnsssve Anuturesennadeurzdwmaliinsssmevesautusanaintanldein Giles, 2555) Savh

Talgalunseuwrainunnyy
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A19197 1 NAVRIANIENTRULIINIFEAIANTUEAYINY (M) USunaudndase (a,) 8951158018 (OR) LaantunIs

UL (Time) wazA SEEC

Drying condition M %(w.b) a, DR (kg/hr) Time (hr) SEEC (MJ kg'™)
IR 13.45+1.79° 0.52+0.05° 0.25+0.05° 12.67+3.06° 10.56+1.40°
HA 60 14.77+2.46° 0.59+0.07° 0.13+0.01° 23.33+2.31° 15.39+1.05°
HA 70 13.67+1.30° 0.58+0.07° 0.15+0.02° 22.00£2.00° 16.11+1.35°
HA 80 14.47+2.46° 0.54+0.04° 0.15+0.01° 20.67+3.06° 17.33+0.64°

aSuperscripts in different rows of each column show significantly difference at p < 0.05

o

Amdulassnasaulniiginizdinsuanzniseunianiuanmaeiu (Specific electrical energy

v
o

consumption, SEEC) defiansumdsnuidouliuassuunuin nseuwtidesidsunssaiiaianuduUies
waslwihd g 10.56£1.40 MJ kg Fafimnsninlunseuuissneasiouiigumgd 60, 70 waz 80°C finnnin
D 15.39+1.05, 16.11+1.35 waz 17.33+0.64 MJ kg aua1au Lﬁaamﬂﬂ’]idwmmm%faulﬂé’ﬁa@Lﬁa"l,a'mm%u
oonlnensssme AnuTuresenIAsoutrinalinisindeuiivestuasnsssmevesaudusenaniiefagléen
Jeldaneuuiiuuiy dwmaliniseuuiiieanfouiinsauddomdsnuinnnituenaininsouuiiieantou
srufundinuuaendindfumstisanmmududdemdsnuliisumzadldde 27.15 Wesiuddledioutunis
Tganusauandnmesiniuiesegiamen
fhedhazhihnenfanuazuzihihnenlfiiiunseuuistendinuarudeunindidsunsusauas
nsouLisdisanfouiigaumnd 60, 70 uaz80°C gnihantaauamAIuAdsldA w1 finesuesdsed and
L e Arauaing (Lishtness) diAndaus 0 () fs 100 (012) Ad L vesuzihsanuavaizsnafiinuniseunie
wanenstuegeiifddnmeadn (p<0.05) Tnerd L ugainfiiiuniseuwiaeimianasanueiian fefidia
asianasoradunannsadradindinnaseninennsountts (Arslan and Ozcan, 2011) ugsisfiouuiadisay
Soudigaumgil 60°C fiAnd L annnimzainsfisuusissondanuanuiousinaniaddunsusauazugzsiisiiouus
shvaufeufigamgdl 70 uag 80°C @1 A a” mnefsAAnuiudunuazdife) Ssind o Wuauuansimmdy
287 fd o Duvinuansmeundudiune A1d o vewzdhsanuaruansiiRunsouwtsTuuanse Tuegaed
Yodfey (p < 0.05) Tnpaznuindnd a* veswziseuwkaiiuiuainuadn LLamﬁaU:jﬁ%mﬂmﬁﬂ?ﬁfwmaLﬁwﬁu
v&INsoUNHs wagAnd a” veszhafiouwisieddussaLarmseuwishsanfeuTionmall 60, 70 wag 80°C
Tulsifidiuansnsiuegnadited @y (p<0.05) wavAd b’ mnedranududindewariiidu fud b Juau

a =

nanIA1IANUTUEIRY Ad b IuunkanerIA U dudndes 99N NAARATLZINTIHIUNTOULTIIZINUIN

o o P £ a

dannuunna1siueg1eiitdedfny (0<0.05) TnaA1d b’ Vo NTHIUNITOULAIALAIANAIIINULLNER LAz

o

frunseuuiinn¥eddunisauay mseuurisisansouiigumgf 60, 70 way 80°C du felsiuandnafu uazan
A13AIUIAIAIINLANAT9E (Total color difference ; AF ) 10911190 ULHT 28 NUINELITioULHIR1ENS 19U
audeusumndaddunlsisauarn1seuLtstuaudoudl 80°C T uansnafusgaiitudfunneada (P<0.05) way
wuhAauAnAsdvesugsiiouwiheauiouiuutufiudunugamglnseuuiiiiutufuandumsnsd

2 waganuwaurunguansaglunmi 3
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A15197 2 ANFURITAEALAZNZIID UL LAINNITOULIRTIAN1IZ A TOUWIAIANY 9

*

*

*

Drying conditions L a b AE
Fresh 63.64+1.67° 10.83+2.60° 59.81+2.09° B

IR 55.48+2.81° 17.65+2.35" 47.79+4.43° 10.60+1.55°

HA 60 58.22+3.23° 17.05+1.38" 52.12+1.27° 10.89+1.62%°

HA 70 54.26+3.87° 17.17+2.09° 49.77+5.14° 11.48+1.44%°

HA 80 52.89+5.39° 16.01+5.21° 47.25+8.78" 12.53+4.14°

aSuperscripts in different rows of each column show significantly difference at p < 0.05

Fresh IR HA 60 HA 70 HA 80

AN 3 SnwarUsnguewziainen anuazuzi e uLlaINan19E NIV 9

ms1edt 3 wamanisansiiedudavesihuihnenlfouuiues@ursisauasmssuwiedeanfou
fiqaunafl 60, 70 way 80°C MhnsyaaesA1 Hardness, Springiness, Cohesiveness Lay Chewiness Y83y
auLis nudndianuusnanafueenefitedfay (p<0.05) TneAn Hardness Iufuusddgifldlunisasiaaeunis
\Aadenudevosnaliouwsia Sefiddesuansinndndusiiannmiia 2ann153eTgiaAn Hardness wuinugaing
ouUasnesadduns1s fiAn Hardness 71 17.06+7.32 N iflenzahaldfuanufougennseddunlssailiuzains

Fwausauntdianlunis

holy

AN81198719595ANN1TNAFINTURIA 1 UUNNLATAT Hardness 11ANIIN1TB UK

o

auwinduna U Wevin1sIeudisuan Hardness fU9uvad 352 (2564) wag affind wavane (2563) WuIen

ho)

Hardness fil#annmsounisweddassnuiliidunnniivedisy (2564) Fafien Hardness vosuzssouUTiagluga
3.46 - 12.89 N usisninwesefding uasamy (2563) fifidreglutag 64.50 - 149.59 N sisililesarniduniseuuiis
Fouasenfingddldinarlunisouusisiuiumn @1 Springiness UsuondsanuBanguvoniousiing Sedidunnded
AYMEANEULIN a’mmﬁLﬂiwﬁwudﬁmsauuﬁqé’wam%auﬁqmmﬁ 60, 70 way 80°C iA1 0.111+0.028,
0.113+0.027 uag 0.11£0.02 MudFU uin1seuwissie3sddunsusaiian Springiness Agadian 0.06+0.05 F1a
Lﬁﬂmﬂ%’qﬁé‘uv\lswLimﬁﬁmm%’auqﬂﬂﬁwaw‘lﬂmaa%ﬁwaamajw vldAnnsaeildann f1 Springiness anas
1INAIINITOUMIAIEaNTOU TudIuU9AT Cohesiveness UBILEUINBULITE WUIMNZLUNDULRIAITaLToUT AT
ingraiisemsmeluniennumisieuniiniseunineSadaumsum Imaﬂwsauuﬁqﬁwaﬁauﬁqmmﬁ 60,
70 wag 80°C fiAnag?l 0.1140.03, 0.10+0.03 waz 0.10+0.01 AINEIFU dIun1ToULT IR0 5IdBUNSLIATIAN

Y
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Cohesiveness 1 0.14+0.01 Jumszlassadadoiuwadvesuzdnfiovwisisausouuasundadliszninmis
auwiie iliasunadunszaedilanniin1soudissaddunsisn uazan Chewiness WuAnasuiildlunisun

amsifianugvetds THlunsinnsantsanudndnlugesuinvesduilan 91nnsinssinuInugisouuing

A1 Chewiness Waefignfouziauwiswneauiou daagn 1.00+0.37 lngn1esilaainen Hardness, Springiness

]

o A

WAz Cohesiveness A1 Hardness wag Cohesiveness detae Springiness deAunn Wedudaniuuazdangu

11NNINLVNIALYAT Chewiness Hagnin

A5197 3 HANITIATITRALLDENNAYD LA UL LAIINEAIIZATOULIAIAN 9

Drying conditions Hardness (N) Springiness Cohesiveness Chewiness(N)
IR 17.06+7.32° 0.06+0.05" 0.14+0.01° 1.55+0.68"
HA 60 15.83+3.17° 0.111+0.028° 0.1120.03° 1.21+0.68%
HA 70 13.87+ 3.65% 0.113+0.027° 0.10+0.03° 1.14+0.47%
HA 80 9.77+1.70° 0.11+0.02° 0.10+0.01° 1.00+0.37°

aSuperscripts in different rows of each column show significantly difference at p < 0.05

A13197 4 waaIRani1TIAs1EvUSIIaNatsaueyyadaselaeldis DPPH (2,2-diphenyl-1-
picrylhydrazyl) tagUsunaansusgneuiiuedniaunainaisainuziisinenlinaaniasuzanenldounislagly

8 Folin Ciocalteu wuinugshstnnenldnagniiiUsunaasiueuyadassuassuuasusenauiiueinuansng

v aa

NugshauwieSIEBurlTLIALaEATeULNAIEALToUTIg Mgl 60, 70 uar 80°C aeelltiadAny (p<0.05)

v
=% |

& I ad a Y a v a a a a o =
LWUI@?’]Q@UWQMWLWMTU'&QNaiﬁﬂiﬂ’]mﬁqiﬁquaw%aaﬁﬁgLLagaqﬁﬂﬁgﬂ@UwuaaﬂﬂgmLLu']Iulla(ﬂa\i N ASAD]

WiguilguAUSinaansiueyyadaszuazUTunaansuseneuiluefinveswsaiisiouniasie Sad8unsisana gn1s

dl

auuimanioufignvgll 60 wag 70°C wuilidianuuwanaed1slited 1Ay (p>0.05) usidlawIeun1seusiesed

'
G| '

urTLsARAZNTEULIMEaNTauTgaMll 80°C A1vedNriTioUWImSIdduNTIsATANANT

A19197 4 HanTIATIERAIENsUTENBUTLOANWALEN SN U LADATE YR MNARLAT UL NOULAY

Drying conditions TPC (megGA/L) Antioxidant (mgTrolox/L)
Fresh 82.01+4.53° 306.80+18.50°
IR 44.27+4.52° 156.70+18.00°
HA 60 43.84+2.04° 158.92+14.84°
HA 70 43.37+4.13° 150.70+24.50°
HA 80 32.94+3.65° 52.60+19.10°

aSuperscripts in different rows of each column show significantly difference at p < 0.05

4. a3d
nseuwisnzihanenliouwismesiddunsusawuuludindedisuiuniseuwisineauiouigamgd
60, 70 wag 80°C WUAWNITAMININITINTRULIzI g ilduddgysadiffedA18nsIn1seuULegIndINIg

puuMEaNsounnauNll a1nnanIzeIalunITEuLA wagAAuAuUiomdulnihdmizluniseuui
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16 WiafansanauaunnveINdnduausieuwiilanuIdnun e uENAnIINTouwimEaNTou uinuA
auLileduiaveuzineulissgauTountaLsEAUiA e dUNANANIINTEULNAIEBUNT A ANAINAIULAL

N5 URIRIE S UNIIRaIn TSN wIUTINNEN SUeYLABATE AR

5. 1l@NE1581999

o ¢

Funun dandudles, wndmd f3s1usIR, N33 ASEIUTIA. 2564, NAYRINTTUTUANINEREIENTAINADaNTANN
nenmuasijoduiavemyihdaneiusouus. 5189UMTUTEYLIVINTALIALTAINTTUNYATUNS
Usznelne adail 22 Usys1 2564. veuuru: audmnssurnans wnine1dvounniu.

afgna navda. 2560, NMseUwiuiudeAtsteulidsautoumAuTEBuTIIA. MIETIneIman sy

a5I0a iy, Indvd Agaaninina, Sunissn exlow, sywn waudvs. 2557, Mlneinuautiniseiou
YDA DIBULTIDUNTNSATINAUANSEY. UNAMLATE 1581539015 ArnsTuenEns 1U.9Y., 7(2), 73-75.

Fiuns aelds. 2556. FadBunsusauaznsUsEYNAlElugRa NI IHe NS, MIANTINeIMENTYIIT 18(2), 299-304

AWTs esfilau. 2555. MsnvinsouuanIndudendslngldiaiosouurauugazunsayu. GneninusUiya
wmUdialalasunisiinud). univerdewelulagdasuns: uassvdun.

3¢ A3edewna. 2564. nMseuuisuzahainenlilngldnsuissEdunsusalnasuiueiniadou. Msansivnis
wialulagignannssy 17(3), 169 - 182.

AsU weonduwme, nassle wandwme, news winles. 2555, Mseuurinionadily auduavizdglulasim
FUAUBUNTUIA. MUIToANALULAENITNYATHATENAIMNITTUNYAT UNTINeemALlULAEIIYLIAS
GRERRIE N

1 L3 a a s

oAfNA Winnsaung, u3a Useiiunes, nqual oigy 1 iAus uaraing unafuen. 2563, nMseuuisuzinaandeiaie
DUWASLA TN UUUNIlauiad. 2. 38, uv. 48(3) 432-439.

AOAC. 2000. Official Methods of AOAC Internation. 17th ed. The Association of Official Analitical Chemists,
Inc. USA.

Arslan, D. and M.M. Ozcan. 2011. Dehydration of red bell-pepper (Capsicum annuum L.): Change in drying

behavior, color and antioxidant content. Food Bioproducts Processing 89(4), 504 - 513.
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A Study of Dehumidifying Cassava Leaf and Trunk by Rotary Dryer for Processed

Animal Feed

Beaf 91aMRY’, UITUNS LaviAy!, AnAned angu’ wag Tedud Junsas’

Yodsawadee Arthan', Emwarin Sangwiset', Kittipong Laloon” and Chaiyan Junsiri®
AAIVIFMINTIUNYAT AULIAINTTUAIENT UNINYITBVOULNY T99TATOULAY 40002
Department of Agricultural Engineering, Faculty of Engineering Khon Kaen University, Khon Kaen 40002
ns 061-0208222 E-mail: yosawadee@kkumail.com

UNANED
Tasanuiifngusvasdifiofnunnisanauiuluasdduiudeudidasiniesevanautuuuuds
mgmﬁalff]ummié’mi lngvihnsAinwaaauiAnieniennvedluiasdanuiudzmes wazAnwinsanauiulag
LLENLLﬂﬂL‘ﬁaLU%EJ‘ULﬁEJ‘U‘IJS%?‘M%I]’TWﬁUﬂ’]iaﬂm’]ﬁJ%IuIﬂ?JLﬂ%“aﬂauaﬂm’m%mwuﬁﬂmgu Uadupaunu fio Ausade

N

v 4 rpm 851301 120 ke/hr gauvnfiansou 140°C uaziatluniseu 3 $alus Jadefidnw Ao Armidaan
Fou 3 58AU Ao 2.0 m/s 2.5 m/s kay 3.0 m/s KaN1SANWINUI AuaudRnanenmeeslukasaduiudUsna
farutudusuedsegil 60.42%wb vummesluuardfusiudsvdsduiivuansunss 4.75 mm faganéenn
flanAnidu 53.129% uazdvuiniadevesounregi 16,08 mm nmsAnvilieuiisunisaaaudulasuasunn
uazATeIaUARATIILLUUT I NuTnsanAsTulasiesevane LT LU LT AvEaTann s
Tuaunn Annudiaudeussiu 2.0 m/s AANUAUURDMENIUEINNG 31.40 MI/kg, . WaZIIEnIINITOULHS
25 kg/hr INNIFRATIINERRKARIANENTUSTEMIIANEIANTOU kAZENIINNTOULIN NUTIAISIaNSaY
Arnsfusinavilvismsnsouuiauansstuiiaudesiu 95%

P2

ANEATY: LATBIERANNTULUURIMYY, TukagafududUsnds, mIananudy

ABSTRACT

The purpose of this project was to study the dehumidification of cassava leaves and trunks by
rotary dryer for animal feed processing. The physical properties of cassava leaves and trunks and the
dehumidification of cassava leaves and trunks using sunlight were studied to compare the results of
dehumidification by a rotary dryer. In the process of rotary dryer dehumidification, the control factors were
a drum speed of 4 rpm, feed rate 120 kg/hr and hot air temperature of 140°C, and 3 hr of drying time. The
study factors were three levels of hot air speed: 2.0 m/s, 2.5 m/s, and 3.0 m/s. According to a study of the
physical properties of cassava leaves and trunks, the average initial humidity was 60.42%wb. Also, the size
of the chopped cassava leaves and trunks by the sieve shaker in the sieve size of 4.75 mm had the highest
residue, 53.12% and had an average particle size at 16.08 mm. Compared to sunlight method, the study of
dehumidification of cassava leaves and trunk by rotary dryer revealed that a rotary method dryer was more

effective than sunlight method. The rotary dryer's optimal setting was a hot air speed of 2.0 m/s, specific
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energy consumption (SEC) of 31.40 MJ/Kg, ., and drying rate (DR) of 25 kg/hr. The statistical analysis shows
the relationship between hot air speed and drying rate. It’s shows that different hot air speed to different
drying rate at 95% confidence.

Keywords: Rotary Dryer, Cassava Leaf and Trunk, Dehumidifying

1. umin
v o [ QA o a = A oA a & A Ay S v ]
iudznas (cassava) [Wuiiwvlavidenduiinasugiavedlne iluiideans ihtdes Ugnite uas

v v

Y = & da 1 ' v o U & A aAa °o v &
NULLAN "ﬂﬂLUUWUEJQJ@EJ’NLLWTI/Ta’]EJE[,u‘V]ﬁWEJs] Jseine llua']ﬂgﬁaﬂLﬂUW%V]NﬂQWQJﬂqﬂinLUUBUWU 5 9pdlan 589310

$19and $1alma 12 wazsunlds (ains, 2561) Yagtutfuindudvsvdnduuvaseldfiddyuenuasnsineg
Tnslameiufivinunmamile nenyTusenideanile uaznianansmudidu Tulssalnedfufinegnussan
9.5 &l wazinandnmeluussmeogiiuszana 31.6 &y @iinanuasegionisinens, 2564) Ussnalnedu
fuanuardseanduduzndadduiuredan wardunihidvlatudnluddaly
Tunagdndusiudzndaiuindunanasslinisnsinuasilalldinnlfliifausslond ilosniidios
druvesiudusudsfigninluulszulugaamnssy uasfiite sdudiuiudsvdafiany saiviniuigninlld
Hurieuiusdmsumatgnluadsialy dauduvesdidiufarlifiyadvilvignisuagyhansly (wnne, 2559) Tuuay
SrutuduzndansgnidliluuUasUszanas 500-1000 Alantusiols Tusgfuarmauysalmeiug uazengnisiiv
e Iﬂa‘ﬁ%ﬁué’wﬂwﬁ”ﬂﬂsﬁma?aagjﬁ 23.7% (anayeyn, 2552)
Hagtiugnamnssumsnanemsdnifeansiiuseldliiununsnsggniudvzvdalasldnanasyle
s siudsvdanndadueimsdnd (aluladynt, 2562) iesndagiuemsdaiddunuluns
HARADUY9EY WY 9 wsTillsiaUseann 11-23 umsieilansu nisalunagadududiendsnuiaigly
3181 4-6 Unsienlaniu egnslsinmuannsfnvimuinlusazadududuendadssduanuduivieansalalasle

a

g19ings (Hydrocyanic acid) Failnaduiivdednd Isdosinisanuinunsalalaslsandnlvegluusunailidy

a A

Nynadn? (@1TUAT8LA WAL INeNS N YATAIEAS, 2558) Fan1sanusunaunsalalasiaeninluluwazédn

fusiudruzndaiaiduamsdniauisavilalaenisiiainudaunaznismin ninisenuilagldlaiuannaynis

U AY o W '

winlukazaruiudlenddivodninegunn 1Wu seezIa1 wWSNIuAY it 1S (flqua, 2558)
mﬂmiﬁﬂmamiﬁamiwmaaum?ma‘uuﬁaLL‘UUIimﬁqumuLﬁaﬂ%’ijiz%w%mwmiauLLﬁﬂéhsJ

WU fingdviunuivess qmﬁ%’aﬁlé’ﬁwmsﬁﬂ‘mmimaa‘uLﬂ%‘laﬂa‘uLLﬁuwuﬁqmuﬁiﬂﬁﬁm%’uauLLﬁa

nMuweds wariEnslduauaaiinuiuEudy 62%wb nansnaemUIIENsLaLAaldnan 16 u daunisld

ww3esauwitiuuimyuldataivegi 28 4alus aguladnUseaniamn1sounieve AT 00 UL UUR YU

a

JUseanSamaninnisiduasan (Susana and Alit, 2023)

=

nquidedsladnuiUgmilaginisfinwinisananuuluwasfududivsndsiigiasosouanAuzy
wuudanyy (Rotary Dryer) tilaiduaimsdailas@nuwiisaiudnvuznisnisnimveslunazardududizmds

Bnsananutuislagtudenislduaunn uazanuiiauseurenaistovanauiusuudmu fldlunisan

v P
o v o = Ao al Y o

AnuuluazasuiudUsnds lnenuddeldnrinuielinsuiaisnisnangalunisananudulusasaifudiu

o

° Y a & o Y W o o < a G o ¥ o o
dends nsandymnmsvdenseslunazadusiudsnds uasdumsfiuyadlruilulayddusiudzmd

Y

88



£ !
ﬂ”lil/i&“yl!?‘ﬂ”lﬂ”liZﬂ5\7@7”7)ﬁ'3ﬂ55ﬂmyﬁillﬁﬂ‘lﬂﬁ A399 29

16-17 puaniug 2566 anniuna Tuladwszeaundudmammisaanssiia

L4
IMGUYAYUNIVATANANA I IAYUWT
ad
2. J|/N1INNAY

2.1 1issauanAINTy

Lﬂ%‘laaauammm%mmuﬁqmgu (Rotary Dryer) (n i 1) fnwasifudmsnszuenauinninuens 6 m
AunIelINnsEUen 60 cm gaduietainasliiin (Mitsubishi) lnedeulunasdduiudendwuuinlou
(Hopper) ﬁmﬂaui’aaLLas%aaﬂﬁUmaﬁaauammm%uﬁﬂﬁaimaﬁau%famﬂwmumq U5uanuiiseud wusie
Sunedned Jaden Inverter) uazdeuanfoudnneludievanmmuiuieinauluanes (Blower) fduseuomes

il (Mitsubishi) aaufeudiliiinainganesnldluin lnvdrulssneundnueiniesouanAuTuwuuanyu

v
=]

(Rotary Dryer) 1n3u

ca' = & @
a1N 1 bATBIBURNAINUYULUUINTHU

(W AndAnee a1y, @uéﬁ%’mﬂ%aﬁﬂiﬂamWiLLafmmmwé’amilﬁmﬁm ANEIAINTTUAARNS

URINESUVDULNY, 2563)

1) Hopper uay tesiouian Wutestoutanirdeuidesnmsteudmduiwesdsey

2) freuludvmaidurinugudnans 60 cm AMNEN 610 cm UsH1ns 1.7 gnunadiuns dudieuewnes
Il (Mitsubishi) LLazﬁqﬂLﬁﬂ%mmauﬁﬁmmm 1:60 YSuanuisisoumeduiesineas (Jaden Inverter, 2.2 kW) 1u
duiivssquardidssdmsueuuidnandsariiaiou Inedeunsinssueniiiveseunazdesudes Taniisutng
aRpNl

¥ '
[ a [ ] P

3) Hopper Suingauvdseuanaiuiy Wedngiugnanieseanaindieu Jngavazanasnuanslagdl
Hopper Jusessu

4) Heater T 1@ uunaandsaruaiudounneinia Tnedl Thermocouple Type K 0-800°C tite¥n
pamgfimelufteuildanautuvestan

5) Blower fugnenawmasinily (Mitsubishi, 3 phase, 1.5 kW) audeuiiléiinanaudou Heater i

naniueInaneuenlaglulatenisesnyesaniauil Thermocouple Type K 0-800°C
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2.2 LATDIAALLNTUIN

YANLUNIIMAFADU Sieve Shaker TdnnTansgIuLUes 4 (4.75 mm), 8 (2.36 mm), 16 (1.18 mm), 30
(600pm), 50 (300um), 100 (150pm), 200 (75um), 400 (38pm) Lag pan
2.3 JMnagey

1) TWMsnageumAnauRnInIgnIw

1.1) mameranuty ansnsavildlasnisiluuasadududendsdudidovanautuiigumgd
105°C (A1anAsgIL AOAC2000) iunan 24 Falag Mnduinamaautuveslukasdutud evdsiaunism
AL (2)

1.2) mymvuavedlulazfusudendsdu thiegslunardfusiudsndsiinunssuiunmssuuis
uwhnsmauelagIEnsTouinuazinTIveAIeasnEuNTIseU (Sieve Shaker) fiflasuunnsiieiu Tnadali
AZUNTIVUIAIAYOLIUUY WaZULIALANDEYIUA

1. w3susegnslukazafutiudlendsounia 100 N3y

2. dhdhedeiieieulinasuuszunssiuvugn udnhiduadonuginzunssdeu (Sieve Shaker) fidu
M8 amplitude 2.0 mm/g 1utan 15 unil

3. flensunmthiegnaiidnseguunzunsevunasingg domtmiiniidisoguunzunss wasmeaun
\ABUetEYNIA

2) madnwnmsanausdluneradusiudsvdilaenslduamuan

2.1) dlunagddusiudendsiniunsdu vuninegiidendiau 5 01n wagsihmsindeTag e
1 1.5 cm

2.2) dnmegiideniflunasddusiudendsdu Nevudluilesosnuis Taevinnsmaliiaglau
uAnRaBALA TagiEuvinnsmInLAATIGaT 9:00 U~17.00 1.

a

2.3) ﬁwmmmﬁ’]miﬂz}"aﬁmﬁﬂnﬂﬂ 1 il dieyhmasmananudu o vaniun wagyhmsinegungil
wazALTURISlUde

3) B¥namaaeudadenisevanauiulunasdduiiudsndslnglfindosevanaautunuy S
Tnedaseitdasnsinuae Anaiaudou 3 s (2.0 m/s, 2.5 m/s uay 3.0 m/s) Ineiduneunisnaaeusai

o v U o v

3.1) wisdlunaganusiudUznas

v '
a

3.2) n1staanuiutagFudu nsmanutuinldlagliiseuldanutudiedouioumgii 105°C
(A1amsg U AOAC2000) Wurian 24 Falug

3.3) L‘T‘JmLﬂ%iaqaUammm%mwuﬁmyumuﬂﬁaﬁﬁmum Tneialuanesmudadeiinnusauiou
(2.0 m/s, 2.5 m/s waw 3.0 m/s) Wanaweidmuulasiinnuiseuiidunesinesd 4 rom Uedaweslrlonmnd
audouit 140°C anduFwhnstleulunardduiudsndsiisnsnisilou 120 ke/hr elunasdutudUzndasy
panndmyulmhnduidmsosmasiunng 5 uii

3.0) dushegnslunarddutiudendmng 30 wid dilumanutulaiseuldautuiigumgd 105°C
(AanAsgIu AOAC2000) iunan 24 Halus udafuteyauaztufinualuiudnly

3.5) pUauATUAT 3 Falus s udusiuau 3 eds uasiuAeussduiladonuununismedey dethen

ANUTUNLFIINAMISIAUSDULFRL SEFULYININISS B ULTEU
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2.4 Adszfiuaussauglunsmegey
msUszfiuaussourlunmsveasvaviideyanlildidudeyalunsimseiaaisvetounia Arnuiu

Y04¥dn AVUAVUFRINGIUTUNIY SRTINTBUWR kazNTIATIEANLLUTUTIY

1) YuaRdeveseyA
D = 0.0041(2)™ (1)
o FM Ae Tugdaninuastden (Fineness Modulus)

2) AAuTUYeddan (Moisture content)

MC = MV=WD 100 @
Mw

We Mc Ao Aruisuguden (%wb), Md fie Wmitindieg1amdteu (g), Mw Ae dmtindiege  feu

aU (g)
3) ANUAUUADINAN TN (Specific energy consumption, SEC)

PextXx 3.6 3)
Wi— W¢

e SEC An AMUAUUADINAIUTWNIE (MI/KS o), Pe AD WARUNTININTEUU (KW), T A Laanily

lumseuwdis (hr) , W, Az wadanneusuus (ke), W, fie wiaTannasauuis (k)

4) 83IN159ULNA (Drying Rate, DR) 8m517158 UL Aa USunautfiseiveeananansessesianiily

Tunisauwis

M;—M
DR = Tf @)

\le DR fip dnsIn1souwns (ke/hn), M; Ao dmitinisusu (kg), M, fiw Whwilinananie (kg), T e vaandildlu

ANSBUWIAY (hr)

5) NTIATIFIAMURUTUTIU (Analysis of Variance: ANOVA)
N13ATILIANUBUTUTIULUY 2 AIU5En0U (Two - way analysis of variance) WUULHUNIINAADIEY
wuvauysainieluufion (Randomized Completely Block Design, RCBD) wagn1siUSeulfieuaiaden3vuuinuy

(Least significant difference, LSD) Amunaudesiui 95%
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3. HAN1TVARBILAZIATAINE
3.1 wan1sAnwguantinnmenmveslularaduiud s

1) NaMIMAATAY

nmsguiiuiegdlunagddusiudgvdeiiuay 27 fegis iflevmamdautuaisveduuas
Sutudends wohlukasddutudendsduiismamuiueds 60.42%wb Fsmauduiianzaudmiuns
nanesdriFesimuauliiiu 14%wb wazannsaivliidlagliRedamanidon

2) wamsynvuinveslunasaduiudendsdu (Mnil 2) mmaaeunmautAanIseamlnensduLiy
shegrdlunagdduiudendsduiiuniseuuisdiuau 20 et liemamavesianlngisnisseusiunsunss
Y93LAT09LUE1AZUNTI50U (Sieve Shaker) (MWl 3) WU Tingunsavuin 4.75 mm f¥anandsuniigaandu
53.12% F8IR9UIAB ALUNTIVUIA 2.36 mm, 1.18 mm, 0.6 mm, 0.15 mm, 0.075 mm, 0.38 mm Wag pan 11a0)
andadaLdu 28.14%, 13.23%, 3.82%, 0.73%, 0.16%, 0.11% uaz 0.07% ANAIWU LazYUIALRRLYBIBYAA

WU 16.08 mm

0.038 - pan 0.07

0.075-0.038 012
0.15 - 0.075 | 017

030-0.15 | o026

060-030 [ 073

118-060 [ 382
23-110 | 12

Size Sieve (mm)

as-2% I
2075 R - 2

0.00 1000 2000 3000 40.00 50,00

Residue Materials (%)

AT 2 unugiAadITUSTEN I TR ALY YU AR N TS

q

AN 3 TERTIANANUUAZLNTILABTVUINIINTTNITIBUNIUAZUNTS
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3.2 nansAnwin1sanauulukarddusudUsndslnonslduaan

Tnmssedndlusazdrdusiudizudsivannnutulaenslduaan wevinsmaAauiuade
Tnefitoyagumgiionmuazanutudinivg (nnil 4)

nsLEnIETUS ST IR UnaTluN SN nsdinnsanaudulaennslduasan wu
nsananugulaeldudaaniunan 8 $alus nuinsmnuaawuuwannduivssansamannnituuuliwanndu
TmsjmimﬂLL“U‘U'Waﬂﬂé’vﬁﬁmmuuﬂumimﬂi’a@ 1.5cm qmuqﬁmmmﬂ?{a 32.67°C LLaxmms’zﬂ?ué'uﬁwﬁ‘ 60.39%
drunismnuaauuulinannduaded 1 AuvulunisnIndan 1.5 cm qmmﬁmmmaf?{a 32.56°C uazAILAY
s 51.7% mamnuaawuulindnnduadedl 2 asulumsandan 1.5 cm gaumaiionnimads 32.67°C uaz

ANUTUFLING 60.39%

80.00

70.00

=8 Reverse Material (HB)
60.00
Not reverse material 1 (KU)

50.00 —s—Not reverse material 2 (HB)

40.00

M.C. (Sowb)

30.00
20.00
10.00

0.00
0 1 2 3 4 5 6 T 8

Tirne (hr)

AN 4 NSHERIANNFUNUSTENINANUTULALEIAN VBIITNITANAINUIULALNT LTLEILAN

3.3 wansAnwnsanartululasddusiud s vdilneiniosouanmuduuuuiay (Rotary Dryer)
nsmluansauduiusszrinanutuiarnafiguugl 140°C AnuEsouimay 4 rpm uazAuE

audou 2 m/s, 2.5 m/s ua 3 m/s nudilenua 2 m/s ansnsoannnutuldifian aunsnanaineutuiEudu

58.63%wb idefALTUARTY 7.83 %wb Tuszazina 3 Halus (il 5) Ineanudufimnzauluninfuing

A9 14%wb Feasiaudou 2 m/s I9anananudu 2.49 Flus

T0.00

60.00

—s. . 2m/s

2.5m/s
50.00

—_—= 3m/s

40.00

M.C. (%ewb)

30.00

20.00 e y=-02391x + 60.489

Ty = 0.2619x + 60.892

10.00
i J
.y =-0.3005x + 59.504

0 20 40 60 80 100 120 140 160 180 200

Time (min)

AN 5 NS LERIAMNFINUSIZNINANUTURAZLIAT TIANISIaNSaU 3 SEeU
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HANNSIATITIANNLUSUTIUTERI9ANMSIauSBY 1981 LagdnsINTeuWIRe (Drying rate, DR) (A151991 1)

A51991 1 HaNTIATILANULUTUTIUTENI AT IaN50Y 1181 WaEdnIIN1TOULIAS (Drying rate, DR)

Type Il Sum of
Source of Variation df Mean Square F P-value
Squares
Time 5417.74 6 902.96 119.60 5.39E-10 *
Hot air speed 438.73 2 219.37 29.06 251E-05*
Total 5947.07 20

o

* 8L ns : Non - Significance difference (Liwansnsegnsadfiy)

* . Significance difference (wansingagaditadAgy)

nstinaadeuASIaLSouLAaYSYAULNaRas RS INTULISLANANS TS Bl

AMVUAFLNAFIY

H,: udaauteusiasnsnisause (Drying rate, DR) 711 3 seaulslunnsnai

H,: pnansausounodnsIn1seuwis (Drying rate, DR) uansinsiueg1eiios 1 ¢

o490 F = 29.06 egluunaujias H, muneauiianulausousdednsinisouuausassefy

wansaiuegutes 1 g vseanusiauseuiinavilidnsniseuniunnssiuegsiided A iisedu 0.05

™ = ] i aa' < P ' o P
NANTSIUTHULNGUAMULANATNANRRYAULTIANTDULAALTLAU (A5 2)

= = ~ ' a < o
19199 2 WaNTSLUTIULNYUATILRREAULTIANTBY

Hot air speed Avg
2.0 m/s 32.10°
2.5m/s 37.31°
3.0 m/s 43.29°

A aao '

* yanewme AaenidnwsuandsiuluiwanuinNuuanaiun1aEiinseauageiu 95% (P < 0.05)

o A

ununfsnn1seuuiaazanudiaudou 3 sdufinnudu 16%wb wut fiarusiendou 2.0 m/s 3
AdnsIn1souLsgaan Taolaviniu 25 ke/hr uagiiannaniaay 3.0 m/s Tdasnseuniadesiignegi 19.15
kg/hr (n il 6)

wnugdannuAudemdanudimzuasanuiiouiou 3 sz wudifinnaaudou 2 m/s fi
mm??umﬁaawﬁmuf&wLWWxiuﬂWiaULLﬁaﬁaﬂﬁqm A9 31.40 MI/kg, .., WAEARAMANEIRY 3 m/s SlAnAruEudes

wé’ﬂmuamﬁaumﬁqm fio 33.80 MI/Kg, o (NI 7)
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25.00 —
(e 10%wh )
21.67
19.15
20 m/fs 25mfs 30 m/ss

Hot air speed (m/s)

o

2T 6 LEUNTERNITINNTIULAIAEAMUSAaNSaY 3 SEeU

3450

34.00

3350

33.00

3250

3200

3150

31.00

3050

specific energy consumption (MJ/kg-water)

30,00

Y

3384

3255
3140

20 m/s 25 m's 30 m's
Hot air speed

a0 7 LLNuQQﬂ'1mm?ml,ﬂﬁadwé’wmaﬁwazLLazmmﬁaaﬁau 3 S¥eU

3.4 HANINAFBUNITANANUTUTTNTANAIUTUTALLATEIBUAAAIUTULUUNIWYU (Rotary Dryer) kazidnisan

ANNTULAYNT LT LAILAR

NASANYIUSEUIBUN1TaRALTULALLATEIUANANFULLU VT ULAEN1TARA N UlAeTY

WASHAN NUTINTANANLTULALIATEIDUARANLTURIUT MY LTIUTEAVTAMINNN TN Tana Rt ulaglduatian

fimnuFiauiou 2 m/s nsanauiulagnissevanaudusuudwgulduailuanannuiu 3 9alus lunisan

ANUTUlAlAAAMNNE AL (NN 8)
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80.00

== Hot air speed 2.0 m/s (KU,HB)

70.00 == Reverse Material (HB)

Not reverse material 1 (KU)

60.00 ==t Not reverse material 2 (HB)

50.00

40.00

M.C. (%wb)

30.00

20.00

10.00

0.00

Time (hr)

AN 8 NIMANUAUNUSIENINANLTULAZLIAT VBIITNTaNANUTUIALLATOIOUANAINUTURUUG IV WAL

Fnslduaaan

4. a3y

uansAnwamaniRnanenmuedluwazdfuifudUsvds nuiluuasddusudendsdanuiy
Waduagil 60.4%wb lukardusiudUsndsdufiiiunssuiunisanmudusnuds wuh sumedsvedusasdii
fudUgndaiiansindu 16.08 mm uazfinzunsavunn 4.75 mm Sfanandsannfignanidu 53.12% sedasunie
AZUNIIVWIA 2.36 mm, 1.18 mm, 0.6 mm, 0.15 mm, 0.075 mm, 0.38 mm uaz pan fiiananAsAndu 28.14%,
13.23%, 3.82%, 0.73%, 0.16%, 0.11% Waz 0.07% MLE1RU

nansAnwnsanmuduluard futudUenddnoinies auaﬂmm%mwuﬁﬂmgu (Rotary Dryer)
wudfiauiiendou 2.0 m/s gamnil 140°C uazanurdms 4 rpm luan 3 dalus ansnsoaneuduldun
Viqm LLazﬁmmm??umﬁaqwé’amuﬁi’wwazagjﬁ 31.88 MJ/KS mter LLazﬁé’mwamLﬁqqaqmagﬁ 25 ke/hr Anundaaudl
ANAUINAVIN BRI IN TR ULAILANANSAUN AR

uamsfnwMsanaTuiulnseieseuanmNTuLuUTuUIeufisuitnisaneutulnglfuauan
wut nsanaudulasiaiesevanautunuuimyulildeanudu 10%wb 14iaan 249 dalus fanuidaan
$ou 2.0 m/s dunmsanautulaenislduasuanlildmanudy 14%wb el 8 dalusvidoaraunnnintues
AUANINeINA BNl uazA U agﬂléﬁ’]ﬂ’1iammm%uimaLﬂ%‘laqauammm%ul,mu5&ﬁquﬁﬂ35§w%mw

11NN91N158AANLTULAENTITLAILAR TASEILTIAANLTTIUNITANANUTY TLaLIaT WseaU Wuduy

5. inAnssuUsENA
VOUDUANNIAIYTIAINTTUNYAT ANLIMINTIUAIANS UMINYIRBVOULAY AUSITBIATOIININANYAT
LAZINEINIINAINSAUALT waAUdTauSeUIYTUINTT uninerdeveukiu Nlinisatuayulasanisii

d159gan
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6. 1ONE5819D9

¥y ARynw wazan. 2564. naveansldlusudgndsnusondaiianaununinduvdedusimsiusde
Usunansiulanisgesls wazwaueladludealulaiauy. duauain:
https://li01.tci-thaijo.org/index.php/ agkasetkaj/article/view/251401/172177

wn3atl aSe1ussA. 2556. MsfnwFuLUUMsanauTunnTudUsnddagldssuveuniuuulsnis. duru
970 http://sutir.sut.ac.th:8080/sutir/bitstream/123456789/5414/2/Fulltext.pdf

iqua nina wazamse. 2559, MsWaulIgURuUnIsldUsslevdainluiudivgndaieduoimsdnd.
dUAAIN: https://www.doa.go.th/research/attachment.php?aid=1706
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ABSTRACT

The objective of this research was to study the effects of the downwash airflow, ambient wind
velocity, and plant canopy on the coverage percentage and the droplet density were observed.
The experiment has been carried out using an eight-rotor unmanned aerial vehicle for agricultural spraying
with a capacity of 10 L mouted with 4 nozzles, and each nozzle delivered a flowrate of 0.45 L/min.
The spraying was conducted at an altitude of 3 m over the rice crop with an age of 3 months, using an
application rate of 60 L/ha. The droplet deposition has been observed by attaching water sensitive papers
on top and at the middle of the stalk height underneath the rice canopy. The coverage percentage and
the droplet density were determined using an image analysis technique. The downwash air velocity was
measured prior to the flight, at every 20-cm incremental positions from the nozzle to a vertical distance of
200 cm. The ambient wind speed was also recorded. The results showed that the highest downwash air
velocity of 12.07 m/s was observed at the nozzle, the air velocity then linearly (R*=0.7717) decreased with
vertical distance, giving the lowest value of 2.09 m/s. The coverage percentage on top of the canopy was
averagely 10.51%, while that beneath the canopy was 3.93%. The droplet densities at the top and
underneath the canopy were 52.43 and 30.99 drop/cm? respectively.

Keywords: Unmanned aerial vehicle, Spraying, Droplet deposition, Downwash airflow, Canopy
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ABSTRACT

The purpose of this research is to develop machine set to making products from natural materials
that are convenient and easy to use, such as kitchen utensils and general decoration materials. The main
machine are material preparation and product forming machines. From the test using banana bark as a raw
material for spoon production. The machines used include hand-cranked banana bark peeler which consists
of banana bark conveyor roller and banana bark peeling blade that can adjust the thickness of the banana
bark and a hand-pressed spoon forming machine which consists of a mold and heat set with control unit.
From the banana bark peeling test with the machine, it was found that the machine could peel 80 banana
barks/hour, equivalent to raw materials for the production of 160 sheets/hour (2 sheets/ bark). In case of
manual labor, the peeling rate is about 12-30 bark/hour, depending on the peeling methods and get only
1 sheet of raw material per a bark. When making products with a spoon forming machine at a temperature
of 170 degrees celsius for 50 seconds, the production capacity is 60 spoons/hour. If making at full capacity
of the mold, it will get 120 spoons/hour.

Keywords: banana bark, peeling machine, natural material, forming machine
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Abstract

The purpose of this project is to study the processing of agricultural residue products. The factors
studied were rice straw and water hyacinth forming temperatures at 65, 70, and 75 °C, the number of teak
leaf layers at 7-10 layers, and the forming binder of the teak leaf. According to the studies, in the forming
test of rice straw products, the best resistance temperature, the average tensile force, and the average
compressive strength is 65 © C, 43.78 N, and 46.14 N in order. The forming test of water hyacinth products,
the best resistance temperature, the average tensile force, and the average compressive strength is 75 ° C,
120.38 N, and 107.52 N in order. And the forming of teak leaf products shows that the binder less type was
more suitable than the binder type, the best resistance temperature, the average tensile force, and the
average compressive strength is 7 layers, 88.37 N and 86.96 N by order. The results of the coliform detection
kit on the product contaminant showed that the products of rice straw, water hyacinth, and teak leaves
were without binder. The test shows a negative result indicating no contamination with coliform bacteria.
The average result of the consumer satisfaction survey for agricultural residue products was 3.64, indicating
a high level of satisfaction among consumers and the practical usability of the products.

Keywords: Products processing, Agricultural residues, Reduce garbage
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A study on converting agricultural waste biomass to produce solid fuel
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ABSTRACT

This project objective is study and find the efficiency of biomass solid fuel such as cassava
rhizome, coconut shell and giant acacia. Given 2 forms of combustions such as indirect combustion
pyrolysis and direct combustion gasifier. Studies the highest temperature of furnace, product amount,
combustion periods and solid fuel index (Proximate Analysis, Ultimate Analysis, SEM). From the
experimental results shown that pyrolysis combustion from cassava rhizome, coconut shell and giant
acacia have actual efficiencies at 76.59% 74.09% and 69.22% respectively, and combustion rate at 4.39
grams/minutes 3.86 grams/minutes and 3.82 grams/minutes respectively. Gasifier combustion have actual
efficiencies at 93.13% 81.07% and 83.92% respectively, and combustion rate at 3.57 grams/minutes 3.86
grams/minutes and 3.91 grams/minutes respectively.

Keywords: charcoal, rhizome cassava, coconut shell, giant acaci
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ABSTRACT

The objective of this research was to investigate the battery characteristics of biochar made from
five types of agricultural residue: rice husk, rice straw, corn cobs, tobacco stalks and longan peels.
The residues were pyrolysed at temperatures of 300, 500 and 700 degrees Celsius, respectively. Polymer
gel was used as electrode and electrolyte materials to store electrical charges. In experiments in order to
compare biochar materials by the greatest electrical properties, the amount of ingredients used to make
polymer gels, polyvinyl alcohol (PVA, PVOH or PVAI), was limited by 10 grams and potassium hydroxide
(KOH) by 20 grams, including an average battery polymer gel weight of 8.5 grams and an average battery
biochar content of 5 grams. From the results, it was shown that biochar pyrolysed at 300 degrees Celsius
had the highest average conductivity. The lowest average conductivity was biochar pyrolysed at
700 degrees Celsius. The average conductivity of biochar made from rice husk had a maximum of 0.83 V at
300 degrees Celsius. The average conductivity of biochar made from rice straw had a maximum of
0.92 V at 500 degrees Celsius, and the average conductivity of biochar made from corn cobs had
a maximum of 0.69 V at 700 degrees Celsius, respectively.

Keywords: Battery characteristics, Biochar, Pyrolysis
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ABSTRACT
A chemical spraying in longan orchard, farmers in Thailand have initially introduced unmanned
aerial vehicle (UAV) or agricultural drones to replace human labor and reduce spraying time. However, there
is currently no numerical value on the exact flight techniques used by agricultural drones. This project
aimed to investigate the appropriate height of agricultural drones spraying in longan orchard; 25-year-old
longan orchard, 3.520.1 m in height, spaced at 6 m with a 6 m row separation, planted at Maejo University
Farm Bureau, Chiang Mai, Thailand (Latitude 18°55'05.1"N, Longitude 99°03'07.7"E, Elevation 372 m MSL).
Agriculture drone used a capacity of 10 liters, 8 rotors, 8 pairs of propellers, 4 nozzles. The effect of
2 heights from the ground (5.5 and 6.5 m) on the droplet coverage was examined, it was found that the
aerosol dispersion values were not statistically different. However, flight height at 5.5 m above the ground
results in lower battery consumption from the rotor operation. The following test was on the effect of
3 levels of aerosol/water ratios (50¢/10L, 50¢/5L and 25¢/5L) on longan inflorescence at day 45 after spraying
done during November 3-5, 2022, it was found that the 25¢/5L gave the highest longan inflorescence of
21 & 2.15 inflorescence /m? significantly. Therefore, it was concluded that the flight height should be
5.5 m above the ground and the aerosol/water ratios of 25¢/5L. This will save up to 50% of the aerosol
and battery consumption by drone.
Keywords: Agricultural drones, UAV, longan orchard, droplet coverage, longan inflorescence
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ABSTRACT

This study aims to design and fabricate a float surface aerator to improve water quality in small
water resources. The small aerial floating machine with a size of 130x170x100 cm (width x length x height)
consisted of important components; turbine structure set, floating set, water turbine set and transmission
set. By using a 2-horsepower electric motor with a 100:1 ratio gearbox, power was transmitted through the
chain and sprocket to the turbine shaft, which has 6 water beckets rotated at a speed of 6 rpm.
The performance test of the aerator was performed for a 1-hr operation and then a 10-min break from
9 am to 4 pm for a total of 7 hrs for 5 days in a 15x20x1 m water source (width x length x depth).
After that, water quality was measured by determining the Dissolved Oxygen (DO) at 09.00, 12.00 and 16.00
hrs on days 1, 3 and 5 of the test in each water sampling period. The results showed that the float surface
aerator could increase oxygen content in water up from 1.31 to 5.41 mg/L in the first day and could increase
oxygen up to 7.50 mg/L which was in the criteria of good water quality for aquaculture.

Keywords: Aerator, Hydraulic turbine, Water quality
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Development of a remote controlled lawn mower
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ABSTRACT

This project aims to research and develop a remote-controlled lawn mower. It consists of five
major sections. 1.) The automobile's frame is built of carbon steel square pipe. 2.) Differential system with
single-point steering 3.) Battery and charging system 4.) Wireless remote control system with transmitter
and receiver modules 5.) The main cutting machine with a gasoline engine and a blade made of hard iron
has a 50 cm cutting width. On the grass field, conditions for testing at speeds of 2500, 3000, and 3500 rpm
for the mowing blades and 55 m/minute for the vehicle were evaluated. According to the findings of the
tests, the optimal speed of the mowing blade is 2500 revolutions per minute, and the optimal speed of
the vehicle is 55 m / minute, yielding a working capacity of 0.50 rai per hour. Fuel usage per rai is 2.25 liters,
and the payback period is 118 days.

Keywords: Lawnmower, Engine, Remote control
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The Study of Landslide by STEP-TRAMM Model
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ABSTRACT

Study of landslides using STEP-TRAMM model in study area, North Bo Kluea Subdistrict, Bo Kluea
District, Nan Province, based on soil data, soil depth, forest data, rainfall data and elevation data in the
area. Computed and calibrated the accuracy of the model for landslide events in 2 areas with satellite
images at the same time. The results of the simulation study can simulate the landslide area corresponding
to the actual area of 70 percent of the area when compared with satellite images. From the studly, it can
be concluded that the STEP-TRAMM model can simulate landslides and can be applied to other areas. for
use in planning and preventing disasters caused by landslides.

Keywords: Landslide, Model, STEP-TRAMM
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(Cannabis sativa)

Effect of solvent pH on total phenolic content in cannabis (Cannabis sativa) leaves
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ABSTRACT

Due to their low cannabinoid content, cannabis leaves (Cannabis sativa) are regarded as
agricultural waste; nonetheless, they contain phytochemicals within the phenolic group, which have
different stabilities depending on pH and temperature. With soxhlet extraction at 150 °C and 300 °C utilizing
pH 4, 8, and 10 solvents, this study aims to determine the ideal pH and temperature for phenolic extraction
from cannabis leaves. The findings demonstrated that as temperature rose, total phenolic content (TPC)
dramatically decreased. At 150 °C and 300 °C, TPC at pH 4 reduced from 74 to 27 ¢GAE/g DW, respectively.
When the solvent pH was investigated, it was discovered that a rise in solvent pH led to a fall in TPC. When
utilizing solvent pH 4, 8, or 10, the TPCs at 150 °C extraction temperature were 74, 32.38, and 34.29
gGAE/g DW, respectively. Furthermore, the TPC values did not alter considerably when the high temperature
(300 °C) was applied.

Keywords: Cannabis leaves, pH, phenolic compounds
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Effect of ultrasonication on total flavonoid content and total phenolic content of

onion (Allium cepa L.)
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ABSTRACT

The onion (Allium cepa L.) includes a variety of phytochemicals that are phenolic in nature.
Ultrasonication has been used to assist the extraction of phytochemicals and enhance yields. This study
utilized the ultrasonication technique to prepare onions for steam extraction. The goal of the study was to
determine the ideal temperature for pre-treating onions and determine how ultrasonication affected
the amounts of total phenolic content (TPC) and total flavonoid content (TFC). The results showed that
increasing onion temperature along with ultrasonic pre-treatment increased the amount of phenolic and
flavonoid compounds that were extracted from the onion. TPC changed from 3.77 to 25.02 mgGAE/g
FW and TFC climbed from 18.82 to 46.72 mg QE/g, respectively, when the temperature increased from
30 °C to 80 °C.

Keywords: onion, ultraconication, phytochemicals
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Comparison of Ability to Increased Oxygen Into the Water for Agriculture Between
Water Supply and Filtered Water by Using a Centrifugal Pump 1 Hp for Formation
Small Bubbles

v 61 W

Taiing Ardad’ Safnim USanAset' viddad wauay' §atuv Jesunn® A

Anfno Unnanuius® wasussg e’

q

Buathip Khamwan' Rattipak Preedapirat’ Thaweewat Saensom' Thitinun Pongnam? Kittikun Pituprompan?
and Banlu Phiachin?
véngnsmaluladindosdnsnanisinunssalusi (deiiles) anzagenansanamnssy
W IneNdumAlulagsvAadaIu INeNVRVBULAY JINIAVBULAY 40000
Program in Automatic Agricultural Machinery Technology, Faculty of Technical Education,
Rajamangala University of Technology Isan, Khonkaen Campus, Khonkaen 40000
15 043 283 700 E-mail: Beeronze@gamil.com*

UNANYD

nsdnwiluadeifitnguszasdifednvinazidisuifisuanuannsalunisvasunasen Usuw
sendauiiazangluth sl wasanudunsasddutissninahussunazihirunssuiunisnsediazenn
wielduslaa ImU‘lﬁifﬂswmumsLﬁuwaqmmmmmLSﬂaﬂﬂiuﬁfﬁwﬁwadﬁiwmm 1 LLiﬂﬁ’] et luldlunisuiy
Ussansamvesinlumsinuasigy n1sugnite Msiaeedniin LLaumiUiU‘Uimmmwmmm Fansanwrlunded
ImmmﬁL‘Uia‘umaummmmﬁﬂumsmuUimmaaﬂsmu‘wa aneluth mmsuﬂmlﬁw wazArAUunsanng
SeinatTe 2 Usstam fian 10 - 120 unit wasifudnls 7 5y wanisdnwanudnd 10 - 120 wail Wesidus
nswasuulawesAieandiaufiazarsluthvesinussunazinnsesiivunlduniilneii¥esazvosnisiiudui
31 -38 way 19 - 23 L‘Uasmum REGREN IG]EJ‘U’]‘LJ%%JWI 70 Wi Imm‘dimmaaﬂmwmaumﬂummam 8.52
maammaammammu 38.6 Wosidud uazii 7 Tu mﬂimmaawmuwaumaiuunﬁummﬂiumLLaumﬂim
fuuliunsdl 4 6.37 - 6.78 uaz 7.12 - 7.74 fiadndusodns mud iy Fafikiunszulunisnsasiinualdy
999n15ana1w8s0endlaufiazarsluintesniiiiussun navesAraudunsaiiaestinmg 2 Ussianlad
miLUaEJuLLUmIWEJ’e]EJIu‘U’N 7-8 waznavasrnisuliiiwesii 2 Ussian :uLLqumwmumnamuunaum
Afinty Imam‘wmumiﬂsaaw 120 w1 ”memsmlw%mamﬂa 207 lulastuudraiduiiuns
AAARY: sonduiiazangluth, Usvansamwesiiienisinuns, wesenniAuunaidn, @mmwsuaqﬁﬂ

ABSTRACT
This study aim to study and compare ability to change Dissolved Oxygen (DO), Electrical
Conductivity (EC) and Potential of Hydrogen ion (pH) of 2 type of water, water supply and filtered water
which formation of a small bubbles into water by using centrifugal Pump 1 Hp, for increase the efficiency
of agricultural irrigation such as planting, aquaculture and improving water quality. A study was compared
ability of DO, EC and pH between 2 type of water at 10 — 120 minute and 7 days. The result shown that
at 10 - 120 minute was changed percent in DO of water supply and filtered water tends to constant
which increased 31 - 38 and 19 -23 %, respectively. water supply at 70 minute have a maximum of DO,
8.52 mg/l or increased 38.6 %, at 7 days was changed percent in DO of water supply and filtered water
tends to constant which was 6.37 - 6.78 and 7.12 — 7.74 mg/|, respectively, a filtered water have tends
to decrease of DO lower than water supply. The pH result between 2 type of water was no changed in
the range 7-8 and the EC tends to increase with times which the filtered water at 120 minutes have the
highest EC was 207 uS/Cm
Keywords: Dissolved Oxygen, the efficiency of agricultural irrigation, small bubbles, water quality
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The Application of Deep Learning Techniques for Quality Classification of the Perfect
Gold-111 Tomato Variety

wngn vy 285191 lsva’ funn neann’ wns1w leiie’ 1l9ug) InSau” Auils A"
Nattaya Khanpis' Nitithada Warorost' Tinnaphob Thonangao' Eakarach Chaiphia' Jetsada Posom?®
and Khunnithi Doungpueng®’
favivimalulagintesdnsnansinunssnluta (sieiiles) AugasmansanamnIsy
URNINENREYALUTAETIYNIAADAIU TN UVATOULNY FINIATOULAL 40000
ZN9MIYIAINTIUNENT ALIFAINTINANENT UNINYIREVOULAY TIWTAVOULAYU 40000
'Departement of Automatic Agricultural Machinery Technology, Faculty of Technical Education,

Rajamangala University of Technology Isan, Khonkaen Campus, Khonkaen 40000

“Department of Agricultural Engineering, Faculty of Engineering, Khon Kaen University, Khon Kaen 4000
05 081 393 2885 E-mail: khunnithi.do@rmuti.ac.th

UNANED

lasanisiiidnguszasAiiieainawuudnaesdvivudstuguainugilamaiuginasinalnag 111

1

lngldmatiansiseusidedn Insldfmeguslomaiuginesinalnas 111 9931 220 gn (Dataset) lagisuyiinis

TUINSNWAUEIINEAINNDWUITUA NNV BNAN UL TTIUFUA NN EATUAD N TUNINF (1N8Y. 1503-2550)

Feaunsauvatunannvaszowmeldidu 4 4u laun Jufivay (Tu A) Junila (Tu B) Tuaes (Fu C) waztuay

v
o

(du F) nduwimsuiasdewmmesnduyadoyaFous (Training dataset) $1uu 165 gn (75%) wasdayadnsy
nsMA@eU (Test dataset) 912U 55 gn (25%) uazairsuuuitasafioduunanimeomaialassieussamidion
n33eudidein Inefidndnanisdnuléun 1 F-Score wag Accuracy Han1sAnyIwudn wuudiaesiiainsdudian
F-Score 1uﬂ1§LLﬂa%u@mﬂﬂw%u A B C ua F lawinfiu 75.86, 83.87, 76.92 uae 66.67% wasilAn Accuracy Winfiu
80.00% lurnziinisudstunmuamlasnunsnsiien Accuracy Wity 52.73%

AEATY: N15ISEUSINEN, NMIdaUszmuziTeIna, ﬁi'?u@mm‘w

ABSTRACT

This project aims to develop a model for classifying the quality class of the Perfect Gold-111
tomato variety using deep learning techniques. A sample of 220 tomatoes was used as the dataset.
The physical properties were recorded and used to classify the tomatoes according to the Thai Agricultural
Commodity and Food Standard (TACFS 1503-2007). The quality class was divided into 4 classes: Extra class
(class A), First class (class B), Second class (class C), and Third class (class F). The samples were divided into
a training dataset of 165 tomatoes (75%) and a test dataset of 55 tomatoes (25%). A model was developed
to classify images using deep learning neural network techniques. The model's performance was evaluated
using F-Score and Accuracy as indicators. The model achieved an F-Score of 75.86% for class A, 83.87%
for class B, 76.92% for class C, and 66.67% for class F, and an accuracy of 80.00%. In contrast,
the classification of the quality class by farmers had an accuracy of 52.73%.

Keywords: Deep learning, Tomato classification, Quality class
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Production of Biomass Pellets from Agricultural Waste
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ABSTRACT

The purpose of this thesis is to study some properties of cassava stems and acacia trees. Factors
affecting forming were studied. and to analyze the properties of fuel pellets from cassava trunks and acacia
trees. The results of physical properties of cassava were 146.96 cm. in length, 14.10 mm. in diameter, and
80.75 g. in weight, with a density of 182.76 kg/m’ and physical properties of cassava stems. The average
length was 123.43 cm., the average diameter was 18.63 mm., and the weight was 114.74 grams. The density
was 193.76 kg/m’, all of which passed the standard of fuel pellets after mixing. Acacia and cassava stems
at the ratio (1:1, 1:0.8, 1:0.6) found that when pelleted, the average density was 627.88 kg/ m?>, and the
durability at 1:1 ratio at 10 percent moisture. was 97.70 percent, the ratio of 1:0.8 at 15 percent moisture
was 98.55 percent and the ratio 1:0.6 at 10 percent moisture was 99.31 percent. The highest formability
was 98.96 percent and at a ratio of 1:1 in 10 percent moisture the lowest percentage of formability was
86.95 percent.
Keywords: pellets, Cassava stems, acacia trees
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Study of Factors Affecting Biomass Fuel Pelleting

from Dried Lemongrass and Rice Husk
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ABSTRACT

This study investigated the chemical properties of dried lemongrass leaves and rice husks,
testing and the physical and chemical properties of biomass fuel pellets were studied. It was found that
dried lemongrass leaves had a moisture content of 14.33%, a calorific value of 4,009.34 cal/g and rice husks
had a moisture content of 7.35% and a calorific value of 3,485.32 cal/g. from dried lemongrass leaves
and rice husks The speed of 420 rpm was found that 200 g of dry lemongrass leaves, 200 g of rice husk,
and 600 ¢ of the binder were suitable ratios for biomass fuel pellets. The biomass fuel pellets have
a smooth surface, a straight shape without cracks. It has an average heat value of 3,443.68 cal/g,
a compressive strength of 11.67 MPa, and a maximum burning time of 14.12 minutes.

Keywords: biomass fuel pellets, dried lemongrass leaves, husk
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Development of Automatic Drip Irrigation Controller
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ABSTRACT

This project is an analysis, research and development project. Problems were found in the survey
of Phontong District in Chaiyaphom Province. The survey found that farmers were still using manpower to
watering. The project management team studied automatic drip irrigation systems to help farmers. Instead
of using manpower to watering, improve agricultural efficiency, and build confidence in using machines
through experimental data. The project management team chose to use Arduino board to create and study
the function of automatic drip irrigation machine. With collect data to analyze and compare between
manual watering and automatic drip irrigation systems. The first variable is manual watering and automatic
drip irrigation. The control variable is soil from the same source. According to the data, the automatic drip
irrigation machine can control the humidity more stably than the manual watering, and the humidity
changes greatly. It can also accurately water the soil when it is short of water. It is different from using
manpower to watering that using eyes or farmers' experience to predict.

Keywords: Arduino Board, Automatic drip irrigation system
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Design of a compost turner for windrow composting
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ABSTRACT

Compost helps in improving soil properties, increasing plant growth and health, and eliminating
the need for chemical fertilizers. Compost turning is an important process to increase oxygen for
microorganisms, but it is very hard work. Therefore, the objective of this study was to design a compost
turner for windrow composting. Suitable type of the turner was chosen using the analytic hierarchy process.
The results of analysis showed that 3-point hitch compost turner was suitable for farmer’s use. When the
bulk density and flow rate of compost were assumed to be 700 kg/m® and 100 kg/h, respectively,
blade diameter and shaft diameter of turning drum were 500 mm and 60 mm, respectively. The results of
strength analysis of the turning drum using Solidworks 2020 showed that the turning drum had adequate
strength with the factor of safety of 8.

Keywords: compost, compost turner, turning drum
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Study and Improve the Automatic Plug Tray Seeder to Acheive Drilling of Varity
Vegetable Seeds
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ABSTRACT

The automatic plug tray seeder is a prototype model for sowing seeds into the 200 plugs tray at
the same time. It applies the vacuum cleaner to provide the high volume suction air at the suction head
and utilizes the PLC for automatic movement control. This study aims to validate the precision of the
drilling mechanism when sowing different seed varieties such as Chinese kale, green onion, fennel, and
alfalfa seed. The different seeds present a diversity of physical characteristics such as shape, weight, size,
particle density, projected area, and sphericity. Then, how does the diversity of physical characteristics
affect the precision of the seed drilling prototype? The experiments were done by comparing the accuracy
when adjusting the suction air pressure constant and operating with two types of suction nozzles including
a large needle suction nozzle, and a medium needle suction nozzle. The test was done by drilling the
seeds continuously for 5 trays and done for 3 replications of each seed. Subsequently, recorded the number
of seeds in each plug on the tray and calculated the precision index to estimate the accuracy of the sowing.

Keywords: Seed drill, Precision sowing, Seed
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Design and Fabrication of Knock-Down Trailer for Pedestrian Controlled Tractor
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ABSTRACT

The purpose of this project is to design and fabricate a knock-down trailer for a pedestrian
controlled tractor. Because the company wants to expand the market to export the trailers to foreign
countries, the goal of the knock-down trailer includes: it shall be easily assembled and disassembled by
the user; it has the least packaging volume for distribution; and it can carry weight equivalent to normal
trailers. In designing a knock-down trailer using SolidWorks program to simulate the load in the structural
equipment with the strength criteria of more than 1 ton load, when tested with a weight of 1.2 tons,
the yield strength was not more than 2.5 MPa. Then the design was used to create a knock-down trailer.
From the strength testing of the actual work piece, the trailer can support a weight of 1.2 tons and can be
moved from a 3-meter test run without braking problem. It was found from the determination of
the minimum volume for packaging that the packaging should be divided into 3 boxes containing
the wheels, the axles and tow bars, and the rest of the frame and parts.

Keywords: Trailer, Pedestrian controlled tractor, Knock-down trailer

116



v '
ﬂ'lil/i;"yl!?‘bﬁﬂﬁTﬂ5dﬂ7u3ﬁ'?ﬂ55ﬂ!ﬂyﬁﬂlﬂﬂ%7ﬁ A9 29

o o o
16-17 QNATNUT 2566 ao1umn lu TﬁgW5$i)8Mﬂ5"l!igll7@ﬂJ'Vl?i‘liﬁ‘lﬁﬂié‘fﬂﬂ

<
INGUYAYUNTIVATQAUANA INNITATUNT

wwsaanvanUaneldundrdvsuananld

Sharpening Machine for Seedling Crutches
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ABSTRACT

This project aims to design, build, and test a sharpening machine for seedling crutches.
The prototype consisted of three main parts: (1) the structure and power unit using a two-horsepower
motor; (2) a 4-inch-diameter blade set at a 45-degree angle; and (3) a 1-inch-diameter, 120-cm-long shaft
that transmits power from the motor via a pulley. The bamboo used in the test was 100 cm long.
The sharpening machine was tested at three speeds of 2,000, 2,500, and 2,800 rpm. The results showed
that at the speed of 2,800 rpm, the sharpening machine could operate at the highest efficiency with
a production capacity 1.625 times higher than human labor. The sharpening machine could sharpen
an average of 780 pieces per hour, compared to human workers, who can produce an average of 480 pieces
per hour. The sharpening machine can be sharpened as operators require, reducing labor costs and working
time and reducing injuries and fatigue.

Keywords: Crutches, Seedling, Sharpening machine
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ABSTRACT

Effective water management is one of the important factors for durian orchard. It directly affects
to productivity and quality of durian fruits. The best way for the effective management is to apply water
according to the crop (durian tree) requirements, determined by multiplying reference crop
evapotranspiration (ETo) with crop coefficient of durian tree (Kc). However, with very difficult and
complicated determination of the ETo, varied according to the climatic changes, causes it difficult to access.
Hence, a real-time and automatic evaluating system of crop water requirements (ETc) is required. The
objectives of this project are to apply machine learning algorithms to process climatic data for estimating
the ETo. The estimated ETo values are compared with the corresponding values determined from the
reference method (Penman Monteith approach) recommended by the Food and Agriculture Organization
of the United Nations. Seven climatic variables, including minimum and maximum temperatures, minimum
and maximum relative humidities, wind speed, sunshine hours, and rainfall, are used as the set of predictors,
whereas the Penman Monteith-based ETo is used as a target variable for machine learning model
developments. In this study, the ETo prediction performance of both linear and non-linear based machine
learning algorithms are also compared to explore the optimum one.
Keywords: Crop evapotranspiration, Durian, Machine Learning, Artificial Intelligence, Climatic Data
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ABSTRACT

Biofilm is popularly used to storage and preserve food because it is product which can
degradation in environment. This research studied biofilm production from durian peel mixed with the
extract of Zingiberaceae family (ginger, galangal, galingale, and white turmeric). The durian peel was brought
to extract and synthesize into carboxymethyl cellulose powder (CMC). The CMC amounts of 10, 20, 30, and
40 g were mixed with the extract quantities of 100, 200, and 300 ml. These mixtures were poured in mold
and dried using hot air oven at 55°C for 24 hr. The biofilms were examined the qualities. Studied results
found that the increased extract content caused the decrease of tensile strength while the elongation
augmented due to the inside of Zingiberaceae family had the most component of oxygen and resulted in
the oxygen penetration into structure. The water vapor transmission rate (WVTR) reduced with the enhanced
extract content when the CMC amount used more than 20 g. The elevated CMC content caused the
augmentation of tensile strength and WVTR, except at the extract content of 300 ml. The biofilm elongation
diminished with the increased CMC content. Biofilm from every condition could degrade within 1 hr.

Keywords: Durian peel, Extract from Zingiberaceae family, Biofilm, CMC, Biofilm qualities
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