NsansanANImInssUNYRsiaUsEmelneg IR 29 atud 1 (2566), 1-6

2158158U1ANIAINTTUNEAT AU s lng UNAUIY

7 29 avudl 1 (2566) 1-6
ISSN 1685-408X

Available online at www.tsae.asia

NNINAINILATIINTIFBURNAIARIN BUUUEIBNIUA AR lusiRduTundaelliinnan
Development of Automatic Conveyor-Belt Insect Pests Inspection Machine for Cut Orchids

Flowers
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Abstract
Exported cut orchids inflorescences need to be inspected to prevent infestation, especially from common
cutwormes, orchid midges and cotton thrips. Such an inspection task requires specialized skills; prolonged inspection

nevertheless results in fatigue and hence lower inspection efficiency. An automatic conveyor-belt inspection
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machine employing image processing technology was therefore developed in the present research. Orchids

inflorescences were transported into the photography chamber via a conveyor belt; photos were taken using

several cameras installed at several angles. Image data were analyzed via convolutional neural network (CNN) to

classify images into those consisting of common cutworms, orchid midges, cotton thrips and those with no insect

pests. Based on the classification results, the image classification efficiencies were 78.6% for common cutworms,

68.0% for orchid midges, 39.8% for cotton thrips and 39.1% for non-pest images. Classification errors were due to

the excessively smaller sizes of insects, especially in the cases of orchid midges and cotton thrips. These resulted

in images with and without insect pests were similar and not distinguishable by the model. Classification accuracy

of the machine was not yet at a level suitable for industrial use. The model must be further developed to allow

detection of small insect pests with higher accuracy.

Keywords: Orchid cut flower, Orchids Insect pests, Automatic conveyor belts, Convolutional neural network
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Figure 1 Sample images from light box
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Figure 2 Sketch of conveyor belt
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Figure 3 Conveyor belt with photography chamber
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Figure 4 Sample image from augmentation with
translation method
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Table 1 Splitted image classification accuracy before

and after augmentation

Table 3 Testing result of automatic conveyor belts

insect pests screening machines

Before After
Augmentation  Augmentation
Category
(Correct image  (Correct image
/ Total image)  / Total image)
44.83% 83.82%
Cutworm
(39/87) (435/519)
10.64% 79.07%
Midge
(5/47) (238/301)
24.32% 59.76%
Thrips
(9/37) (147/246)
Non-Pest 97.01% 86.99%
Detected (1104/1138) (990/1138)

Table 2 Testing result of splitted image classification

Average Standard
Category
Accuracy Derivation
Cutworm 81.6% 0.081
Midge 88.1% 0.073
Thrips 64.6% 0.106
Non-Pest Detected 78.9% 0.082
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Design and Development of Heat Pump Drying System for Soybean Seeds
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nseRnLUUar T TsUUaULUUWR kUL uaufouluenuA et TngUssasdiilofauniai osdnsdusuan
Arutiludaiusiaundos Tnseonuuuliioseuurisdioun 1.6x2.5x2.3 m (119 x 812 x g9) dnsuszuuiuaudou 19
AoNISALERIIUIN 7 hp (380V) ldansvharandu R-22 Feilanuaisalunisimnubusazaudeusintu 14.3 kw
way 17.3 kW snaddtu Tunismaseussuuiiuaudou savusdusssumsharnbudiugs 3 sedu 1éun 1.38 1.72 uay
2.07 MPa 91nKan1snany 11Ut gumgiikaranududuivsiadefawiniu 33+1.02 °C, 39£2.9% RH; 38+0.98 °C,
36+2.3% RH Uag 44+1.36°C; 32+3.1% RH aud1sy Taewuinvaaussiusugaindy 1.72 MPa iudussiuiimnzay
dufumsmuaugampinasaududiinslunisananutudeiugdunies nnsananutumdaiugdamaes 250 kg
MnANuFuEuFY 18% wb. 1Hindo 11% wb. Idszuzinat 5 h mnmsiengidunuiiolduseneunisdndulade

1A3899NTUNTTNU WU ANAINIIHER 20, 30, 40 Way 50 tons year!

ffununsTinuadowniu 3.65, 2.73, 2.28 uay 2
Baht kg muansiu

o

dndy: Tupudou dundes mssuwiuudniug

Abstract

The design and development of a heat pump drying system in the present research were aimed at
developing a machine to reduce the moisture of soybean seeds. The drying chamber was designed to have the
dimensions of 1.8 x 2.4 x 2.3 m (width x length x height). The heat pump system utilized a compressor rated at 7
hp (380 V) and R-22 as the refrigerant; its cooling and heating capabilities were 14.3 kW and 17.3 kW, respectively.
The heat pump system was tested at the high refrigerant pressures of 1.38, 1.72 and 2.07 MPa. The results showed
that the average temperature and relative humidity within the drying chamber were 33+1.02 °C,39+2.9% RH,;
38+0.98 °C, 36+2.3% RH and 44+1.36 °C, 32+3.1% RH, respectively. The refrigerant pressure of 1.72 MPa was noted
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to be optimal for controlling the temperature and relative humidity for soybean seeds drying. By drying 250 kg

soybean seeds from an initial moisture content of 18% w.b. to 11% w.b. the drying time was around 5 h. The cost

analysis revealed that the costs of soybean seeds drying at the capacities of 20, 30, 40, and 50 tons/year were

3.65, 2.73, 2.28, and 2.0 Baht kg, respectively.

Keywords: Heat pump, Soybean, Seed drying
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Table 1 Conditioning for heat pump system design Table 2 The result of Air flow calculation for soybean
Conditioning for heat pump drying system design drying by heat pump dryer system.
1 Air Temperature 43 °C Description Result unit
2 Relative humidity 35 % RH Initial wight of soybean 250 ke
3 Soybean 250 kg Final wight of soybean 230.34 kg
4 Drying time 10 hr Initial moisture content 18 % w.b.
5 Initial moisture content of 18 % Final moisture content 11 % w.b.
soybean w.b. Drying temperature 43 °C
6 final moisture content of 1 % Relative humidity for drying 35 % RH
soybean wb. Humidity ratio before drying  0.0125  kgyater kgdwair'1
7 Air Temperature after 38 °C (W)
dryin :
s Air density (P) 1.129 Kg m™
8 Relative humidity after 45 % RH
Air temperature after drying 38 °C
drying
) Relative humidity after drying a5 % RH
9 Ambient temperature 30 °C ,
Humidity ratio after dryin 0.0166  Kg \ater KSunair
10 Ambient relative humidity 55 % RH Y by $ water Sy,
. - on (W)
wazannIsAwInlaensldn uauUivedeniAnIy /
- ) R . . o Ambient temperature 30 °C
WHUAH Psychometrics Chart Yl lANAN1SAUINAIUERAS
s o Q o Ambient relative humidity 70 % RH
Tu Table 2 F3dnsn1snslraldauiavesnAwingy 799.31
ke, hr! w3 oA mduusurmauiidoanislddmsunisan Drying time 10 hr
ALY 707.98 m® hrt Water evaporation of 19.66 kg (water)
soybean
Evaporation rate of soybean 3.28 KS ater NI
Mass flow rate of air 799.31 kg, hr
Air flow rate for drying 707.98 m’ hr'

nRanIsAIINsnsIn1sinaidanavesenniaii Ly
dusumsannududeditesnin 799.31 ke, hr' il
UNUAILIUANANNITAISDUT NI LALAIAINNS DULES
Ingldrnuanifivesernialdan Psychrometric chart A3
wanslu Figure 4 @sldazvunavasnedofunasnadesou
voeszuudunudeul sl udn Safety factor 20% @

WinfU 14.3 KW wag 17.3 kW anuansu sakandby Table 3
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coil calculations. (ASHRAE, 1998)

Table 3 The result of calculation of cooling and heating

coil for heat pump drying system.

Cooling Heating
Description
coil coil
Air inlet Temp (°C) 38 18.7
Air inlet Humidity (%RH) 45 100
Air Outlet Temp (°C)
18.7 43
Air Outlet Humidity
100 35
(%RH)
Specific heat (kw) 4.4 5.6
Latent heat (kw) 7.5 8.8
Safety factor (%) 20 20
Coil capacity (kw) 14.3 17.3

F991nnan1sMIunIvLInTeIned sl uarnuan i
AU 14.3 kW Feanansadanilddenldauisues
aeumsawasluszuuluanufould Tnsluniaseilfiden
AENNTARSYLNA 7 hp Aifaauanunsalunisiaad
Ialsldoanin 14.3 kw

32 wamsatTuvysTuUiinauoy

nan1sas1ans ossusuuludivenas ey
dmduszuudumnudeu mmnwa%’wé’ammm%usumm
1.8x2.4x2.3 m’ (n119xe19xa ) asuandly Figure 5 F¢ld
siflumsadreszuudunnuteudesyuuiieenlmidussuu
WUU (Hydro Heat pump) fie n1slneuinsaigesviniuiu
fau Ingld Shell and Tube 1 ufauanUa suainudou

! o @ o 5 veyd % o ¢ &
56‘53’1'3']\1?1"]31/1']?1'3'111LEJuﬂUu']LLa'J‘I?J{]JJaQUW‘lUENﬂaaEJL?Ju@ﬂ

s wnumsdeansianuduriusnududuinid (Oirect
refrigerant cooling) L91lUTumsdaLfulnansa ﬂqumslwa‘?i
senuuulszuudumnuteulididuitetesiulilvus iy
ﬁmﬁi"waﬁzuuqalﬁﬂﬂ %a%zdama‘LﬁLLinﬁ’uﬁmgqqﬁumm
UAae waveavilvmesnsawesyiaumtinawiuly (Over
load) AaunanILHUNIN299558UUTU Figure 6 uay
drulsvneuresszuudunudeulu Hydro Heat pump

fanansly Figure 7

Figure 5 Prototype of heat pump system for soybean
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Compressor . Main control panel

~ Shell and tube

Water pump

Air cooled condenser

Figure 7 Hydro heat pump system component.
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Table 4 The result of temperature and humidity of heat
pump drying system. (Pre-testing)

Inside drying chamber Ambient
Temperature  Humidity (%  Temperature  Humidity (%
0 RH) o) RH)
36.7+1.04*  35.20+0.69* 32.71+£1.09*  70.99+3.6*
*average+SD

Tempertuer and humidity inside and outside chamber
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Figure 8 Temperature and humidity inside and outside

of heat pump drying system (Pre-testing).
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Table 5 The result of temperature and humidity of heat
pump drying system at high pressure (1.38, 1.72 and
2.07 MPa)

High Low Temperature Humidity
pressure  pressure Q) (9%RH)
(MPa) (MPa)
1.38 0.41 33+1.02 39+2.9
1.72 0.48 38+0.98 36+2.3
2.07 0.55 44+1.36 32+3.1
*average+SD
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Figure 9 The result of temperature and humidity at a

high pressure 1.72 MPa.
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Figure 10 Moisture content of soybean and drying time.
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Abstract

The objective of this research was to study the effect of temperature on physico-chemical properties of
fermented fish sauce powder. Fermented fish sauce was mixed with roasted rice at a ratio of 10:1 by weight. The
mixture was then dried by a drum dryer. The distance between drums was 0.1 mm, the drum speed was 0.4 rpm; the
temperature inside the drum was varied at 100, 110, 120 and 130 °C. The results revealed that as the temperature
increased, the moisture content, bulk density, L* and b* values tended to decrease, while a* value tended to
increase (p<0.05). In addition, if the higher temperature (130 °C) was used, the product would appear burnt. The
burnt product had moisture content of lower than 5% w.b., bulk density lower than 520 kg m, L* value lower
than 30, b* value lower than 20 and a* value higher than 9. Considering the aforementioned results, suitable

temperatures for drying fermented fish sauce with a drum dryer should be in the range of 100-120 °C.
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Figure 1 The structure of double drum dryer used in the
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Abstract

The objective of this research was to design and develop a durian flesh slicer prototype for local agricuturists
and to compare the performance of different motors (rated at 1/4, 1/2 and 1 hp) used to transmit the power to
the slicer. The prototype was evaluated by using durian with 5 different maturity levels, i.e., 100, 105, 110, 115 and
120 days after bloom. The slicing efficiency was determined from the increased output when compared with that

obtainable by manual slicing; average thickness of durian slices, integrity of durian slices were also determined and
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used to assess the efficiency. The results showed that the output increase when using the slicer to prepare thin
durian slices from durian fruit of 100 to 115 days after bloom was around 0.80 kg min™. When durian fruit of 120
days after bloom was used, however, only a slight increase in the productivity (0.1 kg min™) was noted. In terms of
the slice thickness, the thickness was within the specified range of 1 to 2 mm, with the average of 1.10 to 1.50
mm. Integrity of the slices from durian fruit of 100 to 110 days after bloom was higher than 75% of the total slices;
the intregity reduced to 65% to 75% when the age of durian fruit increased to 115 and 120 days after bloom.
When comparing the efficiency of different motors, the output amounts were not significantly different. Average
thickness values of slices obtained when using 1/4-hp and 1/2-hp motors were similar. However, when the 1-hp
motor was used, the slice thickness slightly increased. As for the integrity of the slices, 1/4-hp and 1/2-hp motors

resulted in similar values, while the 1-hp motor resulted in slightly lower integrity values.

Keywords: Fresh durian slicing machine, Processed durian, Day after bloom, The intregity of durian, manual slicing

nond wlundndueifldTuanudeuguduieaiuty

1 le‘ij’] a o Aaa & '
awnsandnlalagldmaluladidauduiiugiuuinnia

nseudunaldfldsuniseeusu wazgldsuaudeuly a q 2, N
: gunsallunisudnldeudssunafivesnitednaun lagly
Y a

mMswngvangaunnlutaaty dndiuvemseulngsiuwand o v o . ) W “
VY ; : YagUuguauviesdurinnisudaniseunensonuiviedy

v

UTuauvenandnsolngadia 1,115,999 duainiied

nanduailuiasdiu enategs ludwindunysnfiegwaiy

]

wzUanyiedu 1,069,668 15 @EninaueAswgianisinums, . o ga S v o
v = YUY WU YUIUIUIgas Adn1sdiseuntasiadu

~ 9 9

2563) iseudunalifidousulsemunaan wavdsanunse N Y o e Dok
: nAndeimsounen lauas1auusud idgawaui oty

Jruwdssuiitesulsenule nmswussunseuansaviile o o . - v o
4 Rt dudnwalvosguou (9 Jgyyviesdulne, 2560) uae

] o o o I3
na1e5UnuU LY nastuvindumiSeuniu psviidy o - Y v oo e e
¢ : Famiagusutiulaieaaes Sarindunyilatinsihnseu

NSouLERds n1sthuvidunSeudey nsvidunSours v« . e e .
i . . s nanas 1 dunususnulasinig 1 udsnduel 1 dua

o o 1 1 a LY L= o = =
dusuneseonliguaniuyidus waznisunlonounuds o o & & y
v : (nsunsWRILIYUYY, 2564) 9 nTadeiinaniuntuwansly

[~ a LY a v o CY YV a v
SULUUNIIUNBA NUNLTIUBULMAS (A1UNNNTANEUAN, 2564) G v a 4w y o o v o
K i : , , winldinfigusuindouvglinisatuayusasseusuiniinig

U a [ [~ a 1 =1 o ]

UDNNUY NMFLUTTUNLTEUSATUNTIALLAALNDINUE 0 ady o v v ¥
3 87k g twmalulagfiviesduaiursadndsle Ingludunsunisuls
(Y o (v 1 (= ¥ Y
Paneludsemanazdmsudsesn Wunisasresielalviu 5 @ A w o a Y. y deas
sunseulundndosinSeunentu Togvareduneundsld

o '

U ATUITUNS Buanunsatnanilsudnyalneuanly o <& N o
: 870 $ WINIUAY BNUTITURBUN AR 1uINLAzTIUTEaU

auysalauanunsadmaantuveiuguilaala uihnsads " o s o va
v Y Uagwnegunde nsunlleniseuniu viedlad i duuny

elilashilovemSeuinairadunindugisiadu vili Lo " o & Fo oy
* vnneunazillaunienen lulagudunesutduwile

N ANISES 19518 1A LUUASUIIASUDILNYASAT BAY .+ o o qu o B s Y
Aout19t Tszuzianuu dnvsdaiatyniaiuanunun

nUsznaunssegesluviostiu D m dwe B e e I
3 vaaunuyseunlatuliwindy duilieawnananudiaed

NndeyaanavesrudmaluladasaunaLarnsaoans v & o A o v
Y Y maquumaumﬂan mﬂzymmmummmmﬂﬂﬂ IWEJ

A1 nauUdnnsEnsani@vd lneai1usudeannsy . o ea e -~
msdnalulagadelnddnuntglunssuiunisuds d991n

Aanns U 2564 wandlimiuindnadiuvonaninmsaud a4 v oae Ay d e e v o o X
: : : AsduRuaIdeRlavauasesdnsdmsuiunsedalaniile
Tasuanutieuannguslne suauf 1 AeniSeudn S9a93n . o e I P X y

v * wabdl wud ludgtuiimaiaueissiuvisedaladilonald

AantSaunen waznSouwyuds (@dnauuleuieuay . o £ o v o
: : agu1nlag negAnALaziulwIm (2552) lavinisimun

gNSANENINI5AN, 2563) Fbudagvunisas1awaniuan d v % Gy A A I
: : wsashundeinign nadldnudnesesnivhnsimuiud

MmSvuwsndadldwalulad i muauiiuivyseuaias o s v . v m v a
: u vV JsgAnSanldsesluniinisiiudieils Tui1esiduises

uAuld vrlddeldanunsadhunyg wduliinensns wagy D o Y
i ANUMUIVBILNUNEIY LAZTEELLIANaNa991NN1SHIUA Y

NUsenaunssegesluiesdiuld walumasnsaiudiunseoy 4 oo . e oo o y
v K o wananu AnSuns (2559) delavinniswauesaslen

26



MyEsaIALAmNTsUNERsWisUsTndalne 7 29 atuii 1 (2566), 25-34

Waeniiian Faldanvesiieniuioiniimiuwdulunislen
WOAUAIT HATILANUIN ausaRmuASaanviaulaisInia
BSIUANNNNEGY 2 WnluSEeEIal 1 hr 31nnNSEUAY
9739’y WU Phonsri and Chantrasa (2019) e %1015
o a v al o v v a v a
WS suuwvanieniesdns lagldasiaasasdunuui
Jandavays Usedvsnmvenseuiuwisiliaineies g
Uiﬁ%%ﬂﬂW@@WﬁWﬁﬂﬁML?auﬁmm’aﬂ’umﬁwL‘fJu
nanAuavwls uidinsUszautymludomwuinveauniom
a Y a a a av a
fuualug dusianlunisndnniesngann 9nauided
| & Y g ° = ) 9 ¥ o o
na1unil wansliiiuinnisdnasesdnsunUszendlddmsu
Py vsaUanualdanunsavilsegned Tnelvussansandly
sagluninnstaussnuanlunisviaunseuiuniswani
upfersuszautgmisesuinveuniasitug uazduivin
11N sndaisaadnngaiuly

o

1N9UITUA NA1IUIT 1 LT UN TALAIUIINITWRIUN

a o ay v A o vy o o '
\n30sdnsildiumsednnaldfinnudrfysonszuiunisuys
sUnaldiduedraunn lnstaniznisudsunieuiidsinn
nandnAoudege usnisiauaiesnlilddianudAyua
Wesdnien aunmvemandniildanasaednsiiduds
ddgyeganin Felusnddeilaundnluiinandnneu
V10A AMUNUIVBILHUYIT B U LA oanu1ann3 asalad

a o | A o = o w al v
nisuluuiuuiniieilunendadiarudidy iiewind)
wiudanuvudesauiulurzdmalivausithununsou
Whgnszuiummeniinaudeneldine uenantuusu
NSounoailonenasawdr2zdauuIenn audansuan
Jwavudnldieg udauduseuannasesaladdanig
wniAuly envdemaliuiuniseuiuiinisenindu vise
& A dl' < v v e
Waunudauand enentasaluwindu dewme 3

MIN1IANYIVUIN VRN UN LT B UT iU zaunoul g 1d

Y]

NSTUILNITNGA INNITANINUTT AVIUAUIVDIHUYITEU
ildaniesesalanagdeafinnunuieglugie 1 - 2 mm.

(wmaluladyviy, 2561)

gy ¢

1RO UTEAIALN

v
(K"

fadunuideilas AWHUILATUTELHY

a s & a v o o o
aussnuzvanaseddlanlenseuduiuudmiuiluulsgy
3 a o ¢ a a a a '
Jundadasivisaunan ioiSeuifisuninununvo il
M3 eudi laannislduemasaanid i sineiy uaziiie
WSsuieuUssans nnuesHanani leainuawnasadenigan

(9

Iraauansneny

2 gunsaluazisng

Tunsideilavinisiauieiesaladilenissudmsu

P

nwmsnsvissduLaziUszneuntssedes eduuuimsly
nsregenllgnisasisuusudndndaridmsuyuoy lneld
| ad o a Ao & ' o &
wudadusidueemu 5 diu fadl
' o v ' a o ° o
dqui 1 Anwrdayayatengniseunimanzaudmiy
whanudsguilunSeunan
Tneialuiilevisauudazyie01g9sdinnuudafiunne1q
fueenll Ferruudwoiloazdmananun ngiSeuuE
av v a ¢ & = v & I3
v ldeenunaininiesaladieniiou dlledaiuuds
wnawduluvsenieududuniseuseusy o1vdmalaenss
AEN1TYUDIlULle LazueLMesANAIAIT0ILATOIDARLT
laiigane Tummssatunmseuiinnsgnvseununniiuly
o1vdswaliiilonoudanuyy wazonayuawianisias A
a1dmalitiloyiseuunuy1enle iiemudenie fin1sdn
' saa a o9 v & =
IAVBUNY hazaanasTtusniulueavililenseu
e launsaasgUiduuiuuild dniuiedinisdnwiiie
31980V 19018 VS suilnzau den1sihuniudu
wiuuieuUssUiluniseunen anmsfinwideya iseu
VANURAUTEII 70% §i9 80% MiSaNTieny 100 i 110
£ 1 = 1 o ) ]
Furdnenuiu danumngausonisiiuwlssuiuuneiy
fian (walulagynviy, 2561) Ingusnanaeiia1Tanses
msthunvuduusuuismeniowad Sstasaunludiuves
savAuazilodudadiotluuilandnsae
NNSANYINUITeves 55T wavauz (2560) NLAY
N1INAFBUNIANNFUN UG VDDA BUT FUNUSIUAN
' & a 1% a Ay oy
AMULULLTBYIVISHURIBLAT DY Penetrometer AT LA
wansoonulumiieniana Wumidie N cm? uanisdnen
WAAIFI Figure 1
9310 Figure 1 agwiuladuuilduanuuyduidevss
NSeUANAIRY1TALIU AuTEeze1g TN UYWL oU

Faawsaedugldd lutiySeusewleassiinnuuiauin

a

:4' a a o & = ' ' =
'Vli‘j'fﬂ SRS BYLIYULTULNLUDISTUAMUDDUUNAT LaSLiD
a8 A ' a a & = a
VILﬁ?JuiJﬂ'ﬂlJLLﬂﬂJ']ﬂﬁ]uLﬂuvLﬂLﬂui%ﬂ%aﬂﬁ@ll PURYIIBULIYU

9 q

argoutiIuinnIsazdu uliansansgUegld

27



Thai Society of Agricultural Engineering Journal Vol. 29 No. 1 (2023), 25-34
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Figure 1 Relationship between durian firmness and day
after bloom. 71u1 : S5¥m] wazaay (2560)
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Figure 3 Main components of durian flesh slicing
machine. (A) Machine structure (B) Blade (C) Supporting
tray (D) Motor
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Figure 4 Removing the seeds from the durian pulp.
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Figure 7 Durian flesh slicing machine when blade guard

is installed.
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Table 1 Durian quantity after processing

Day after Durian quantity (kg/min)
Bloom 1/4 hp motor 1/2 hp motor 1 hp motor One-person
manual slicing
100 1.70 1.65 1.75 0.80
105 1.75 1.80 1.90 0.95
110 1.80 1.75 1.85 0.90
115 1.55 1.50 1.60 0.85
120 0.90 0.80 0.80 0.70

Table 2 Average thickness of durian slices after processing

Day after Bloom

Average thickness of durian (mm)

1/4 hp motor 1/2 hp motor 1 hp motor One-person manual
slicing
100 1.213 + 0.116 1.154 + 0.135 1.254 + 0.163 1.605 + 0.344
105 1.226 + 0.102 1.208 + 0.112 1.261 £ 0.171 1.682 + 0.280
110 1.188 + 0.154 1.172 £ 0.204 1.250 + 0.220 1.584 + 0.361
115 1.210 + 0.201 1.250 + 0.163 1.283 + 0.215 1.720 + 0.313
120 1.311 + 0.228 1.344 + 0.231 1.365 + 0.256 1.956 + 0.460
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Table 3 Durian slices with off thickness

Day after Bloom

Durian slices with off thickness (%)

1/4 hp motor 1/2 hp motor 1 hp motor One-person
manual slicing
100 5 a4 5 9
105 4 7 6 11
110 7 10 9 10
115 9 12 11 16
120 13 13 15 19
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Table 4 Durian integrity after processing
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Abstract

The objective of this research was to study the influence of harvested area size on field capacity and field
efficiency of rice combine harvesters when harvesting Thanyasirin rice variety. Twenty-four combine harvesters,
which were harvesting in Khon Kaen and Mahasarakam provinces during the in-season rice between October and
December 2021, were randomly collected. The collected combine harvesters were classified into 15 and 9 Thai
and foreign combine harvesters, respectively. The results showed that the harvested area size had a positive and
linear correlation with the theoretical effective field capacity of the Thai combine harvesters, but a negative and
linear correlation with the theoretical effective field capacity of the foreign combine harvesters. The harvested area
size had a negative and linear correlation with the field efficiency of both the Thai and foreign combine harvesters.
The Thai and foreign combine harvesters exhibited the field efficiency values of 27.90 and 26.86%, respectively.
Adjusting the harvested area into a square shape or combining small harvested areas into larger harvested ones
would allow the combine harvesters to harvest more continuously and reduce the headland turning time. As a

result, the total harvesting time could be reduced and hence the increased field capacity and field efficiency.

Keywords: Thai combine harvester, effect of area size, field performance, sicky rice
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Figure 1 Thai combine harvesters (a) and foreign
combine harvesters (b) were randomly assessed for

their field performances.
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Figure 2 The Ling application was utilized to measure

size and shape of harvested area.
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Figure 3 Soil moisture meter.
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Table 1 Crop, field and machine conditions of Thai combine harvesters.
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Crop condition

Field condition

Machine condition

No. Rice plant Angle of Aging of Grein Area Aging of Header Grain
moisture Harvested area size Density Engine Speed
height inclination rice plant shape* machine width tank
content
Degree from
m d % w.b. m? rai - Rice/rai yr m hp mst  kmh' kg
vertical

Al 0.68 26.67 130 21.60 4,960.00 3.10 T 342,933 5 3.00 260 1.50 5.40 2,500
A2 0.72 22.26 120 19.01 3,360.00 2.10 T 353,067 5 3.00 260 1.96 7.06 2,500
A3 0.78 26.91 120 21.73 1,760.00 1.10 T 339,200 5 3.00 260 1.40 5.04 2,500
Ad 0.67 26.49 150 22.07 4,960.00 3.10 S 350,933 10 3.00 260 1.48 5.33 2,500
A5 0.69 21.55 120 22.56 8,320.00 5.20 T 322,133 1 3.15 260 1.74 6.26 2,500
A6 0.75 25.32 120 21.68 6,560.00 4.10 iy 387,733 1 3.15 260 1.72 6.19 2,500
AT 0.72 20.27 120 15.56 6,720.00 4.20 P 378,667 3 3.00 260 1.91 6.88 2,500
A8 0.70 26.92 130 21.68 4,800.00 3.00 R 387,200 1 3.00 260 1.25 4.50 2,500
A9 0.70 28.79 130 21.53 4,800.00 3.00 R 360,000 1 3.00 260 1.29 4.64 2,500
A10 0.68 25.82 120 23.21 4,960.00 3.10 R 297,067 a4 3.00 260 1.46 5.26 2,500
All 0.77 22.18 120 17.75 8,000.00 5.00 R 270,400 il 3.00 260 1.78 6.41 2,500
Al2 0.73 20.12 130 20.43 9,600.00 6.00 R 372,267 a4 3.00 260 1.52 5.47 2,500
Al3 0.75 20.75 140 21.79 9,920.00 6.20 R 386,133 il 3.00 260 1.55 5.58 2,500
Ald 0.69 32.57 130 20.66 3,200.00 2.00 S 362,667 a4 3.00 260 0.87 3.13 2,500
A15 0.71 20.73 120 20.56 1,760.00 1.10 R 380,267 a4 3.00 210 1.17 4.21 2,400
min 0.67 20.12 120 15.56 1,760.00 1.10 - 270,400 1 3.00 210 0.87 3.13 2,400
max 0.78 32.57 150 23.21 9,920.00 6.20 - 387,733 10 3.15 260 1.96 7.06 2,500
avg 0.72 24.49 127 20.79 5,578.67 3.49 - 352,711 4 3.02 257 1.51 5.42 2,493

*Remarks: P = Polygon, R = Rectangle, S = Square, T = Trapezoid.
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Table 2 Crop, field, and machine conditions of foreign combine harvesters.

Crop condition

Field condition

Machine condition

Rice plant Angle of Aging of Grain moisture Harvested area Area Aging of  Header Grain
Density Engine Speed
No. height inclination rice plant content size shape* machine width tank
Degree from
m d % w.b. m’ rai rice/rai yr m hp m/s  km/h ke
vertical

B1 0.73 25.63 150 23.23 4,800.00 3.00 S 361,067 8 2.08 69 2.08 7.49 1,000
B2 0.72 21.33 130 23.26 3,200.00  2.00 T 256,000 8 2.08 69 286 1030 1,000
B3 1.03 21.40 110 20.56 1,760.00  1.10 R 234,133 4 2.76 105 182 655 1,400
B4 0.66 29.56 120 18.96 5,280.00 3.30 S 387,200 6 2.06 82 207 745 900
B5 0.72 20.51 130 21.72 6,400.00  4.00 P 304,000 4 2.76 105 1.76 6.34 1,400
B6 0.62 27.50 130 22.16 4,960.00 3.10 P 244,267 a4 2.06 82 1.72 6.19 900
B7 1.03 25.13 120 19.89 4,800.00 3.00 R 354,667 a4 2.08 69 1.93 6.95 1,000
B8 0.78 20.62 120 17.41 3,360.00  2.10 R 379,733 4 2.06 82 340 1224 900
B9 0.68 25.26 130 22.54 4,800.00  3.00 R 351,467 4 2.50 118 1.67 601 1,400
min 0.62 20.51 110 17.41 1,760.00  1.10 - 234,133 4 2.06 69 1.67  6.01 900
max 1.03 29.56 150 23.26 6,400.00  4.00 - 387,200 8 2.76 118 340 1224 1,400
avg 0.77 24.10 127 21.08 4,373.33 273 - 319,170 5 2.27 87 2.15 7.72 1,100

*Remarks: P = Polygon, R = Rectangle, S = Square, T = Trapezoid.
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Figure 5 Relationship between size of harvested area

and effective field capacity of Thai combine harvesters
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Table 3 Field performance of Thai combine harvesters.

Total harvesting time

Effective field capacity

Theoretical capacity

Field efficiency

No.
s h rai/h rai/h %

Al 4,020 1.12 2.78 10.13 27.42
A2 2,052 0.57 3.68 13.23 27.85
A3 1,580 0.44 2.51 9.45 26.52
Ad 4,605 1.28 242 9.99 24.26
A5 5,539 1.54 3.38 12.33 27.41
A6 4,356 1.21 3.39 12.19 27.80
A7 4,430 1.23 3.41 12.89 26.47
A8 4,308 1.20 2.51 8.44 29.71
A9 4,464 1.24 242 8.71 27.78
A10 4,104 1.14 2.72 9.86 27.59
All 5,616 1.56 3.21 12.02 26.68
Al12 7,618 212 2.84 10.26 27.64
Al13 7,805 2.17 2.86 10.46 27.33
Al4 4,457 1.24 1.62 5.87 27.51
Al5 1,372 0.38 2.89 7.90 36.55
min 1,372 0.38 1.62 5.87 24.26
max 7,805 2.17 3.68 13.23 36.55
avg 4,422 1.23 2.84 10.25 27.90

a2



Table 4 Field performance of foreign combine harvesters.

MsasaNALAmNIsINERsWAsUsTInelng U7 29 atuit 1 (2566), 35-46

Total harvesting time

Effective field capacity

Theoretical capacity

Field efficiency

No.
s h rai/h rai/h %
B1 3,996 1.11 2.70 9.71 27.83
B2 1,944 0.54 3.70 13.35 27.74
B3 1,280 0.36 3.09 11.30 27.37
B4 6,028 1.67 1.97 9.59 20.54
B5 4,752 1.32 3.03 10.93 27.73
B6 4,909 1.36 2.27 7.97 28.52
B7 4,393 1.22 2.46 9.01 27.28
B8 1,750 0.49 4.32 15.76 27.41
B9 4,210 1.17 2.57 9.39 27.31
min 1,280 0.36 1.97 7.97 20.54
max 6,028 1.67 4.32 15.76 28.52
avg 3,696 1.03 2.90 10.78 26.86
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Abstract

The present research involved the development of a commercial scale bio-growing media for orchids
production machine, with the dimensions (width x length x height) of 0.5x2x1 m. A hydraulic system was used to
control the operation via the use of a semi-automatic electric valve. The planting material was pressed at a pressure
of 10 MPa. The machine has the capability of producing 100 piece h™ of the plant material, with the dimensions
(width x length x height) of 22x36x8 cm. One piece of the planting material can be used to grow 4 orchids; the
material possesses properties and strength suitable for growing orchids. Its service life is not less than 3 years.
Agricultural materials used to make bio-planting materials were chopped acacia and chopped palm oil. Optimal
mix ratio of fly ash binder, which was used in the mixture to reduce the amount of cement, was 40%. At such a
ratio, the production cost could be reduced by 25% compared with the cost that would occur with the sole use
of cement; the obtained planting material has physical properties and yielded growth response of orchids similar
to the cement-based material. The present research can increase the prototype's production capacity from that of
the original prototype by 3.3 folds. Based on engineering economic analysis results, the developed machine has a
cost of producing bio-planting material of 8 Baht piece™. The break-even point would be reached when producing
213,333 pieces year”, while the payback period would be around 1 year at the selling price of a piece of orchid

planting material of 9 Baht.
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Figure 8 Planting material for orchid planting

experiments

Table 1 Growth of orchids in each planting material at 9 months old.

Original New
Original orchid New orchid
orchid orchid Orchid leaves New shoots
shoots shoots
roots roots
Nu
Nu
m Nu Nu
Growing m
Wid | Len | be | Wid | Len | mb | Len | mb | Len | Numb | Wid | Len | Numb | Wid | Len
Medium ber
’ th gth r th gth er gth er gth er of th gth erof | th gth
o)
N (em | (em | of | (em | (cm of | (cm of | (cm | leave | (cm | (cm. | leave | (cm | (cm
s
) ) sh ) ) roo ) roo ) s ) ) s ) )
fole)
00 ts ts
ts
ts
Acacia + 1.8 | 283 1.2 11. | 5.01 4.6 10.4 2.5 3.9
3 1 5.5a a4 2ab 6 4
cement 9a a da Ta a a a a a
Palm oil + 1.8 | 295 1.1 11. | 5.35 1.8 46 | 11.9 20 | 31
3 1 5.2a 4 5 3
cement Ta a 9a da a b 3a a a a
Acacia + fly
1.8 | 28.0 1.2 11. | 4.52 45 | 10.2 24 | 35
ash instead of 3 1 5.0a 4 2.0a 6 3
la a Oa la a 5a a a a
cement 20%
Acacia + fly
18 | 28.1 1.1 11. | 4.65 4.4 2.5 3.6
ash instead of 3 1 5.2a q 1.9a 5 9.7a 4
da a 8a 3a a 8a a a
cement 30%
Aacacia + fly
18 | 28.1 1.1 11. | 4.44 4.4 2.3 3.4
ash instead of 3 1 5.1a 4 1.9a 6 9.6a 4
8a a 9a 2a a la 5a a
cement 40%
Palm oil + fly
1.7 | 283 1.1 11. | 5.12 43 | 11.9 1.8 | 3.0
ash instead of 3 1 5.1a 3 1.7a 5 3
9a a 8a Oa a 5a a 9a a
cement 20%
Palm oil + fly
1.8 | 285 1.1 10. | 5.23 4.3 11.2 1.9 | 295
ash instead of 3 1 5.2a 4 1.8a 5 4
2a a 9a 9a a 2a a da a
cement 30%
Palm oil + fly
1.8 | 28.2 1.1 11. | 5.09 43 | 11.6 1.8 | 2.89
ash instead of 3 1 5.0a 4 1.8a 6 4
6a a 8a 2a a 8a a 8a a
cement 40%
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Reduction of Cassava Tuber Loss during Harvesting by Weight Addition on a Curved-Plate
Digger Mounted to a Tractor
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Abstract

This research aimed to study losses reduction in cassava tubers harvesting by using a curved plate ploughed
type to increase weight at the position of the digger disc. Data collection was conducted at a cassava field planted
with Kasetsart 50 variety and harvested at an age of 8 months. The planting and harvesting methods followed the
conventional methods practiced by farmers in Kalasin, Thailand. Physical properties of cassava rhizome before
digging depth of digger curved plate without weight (typical depth of digger used by the farmer) and depth of
digger curved plate attached with 50 kg weight were determined. The results showed that the depth of cassava
tubers buried beneath the soil surface had a mean value of 20.97 cm, the highest value of 29.30 cm and the
lowest value of 14.50 cm The depth of the digger curved plate without weight had a mean value of 19.07 cm,

covering the depth of cassava tubers beneath the soil surface in the field by 48.89%. Harvesting by adding the
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weight at the digger disc increased the depth of the digger curved plate by 3.13 cm, or equal to the total depth

of the digger curved plate of 22.20 cm; this depth covered the depth of cassava tubers beneath the soil surface

of the field by 81.11%. Adding the weight at the position of the digger disc reduced the losses in cassava harvesting

by 0.99%. This helped increase the income of the farmers at 117.56 Baht Rai”
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Figure 2 A curved-plate digger used in the study.
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Figure 3. Preliminary test of weighting at the digger disc

position.
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Figure 4 Depth measurement of cassava tubers

before digging from soil surface level.
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Figure 5 Measurement of the spread of cassava
tubers from the stem center position.
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Table 1 Depths of Cassava tubers from the soil surface position.

1%

NN

- AUANkaTIUINTT LA UL Ud DPennanseatiuiu

Depth range (cm) Cumulative number (%) Cumulative frequency (%)
14-15 1.11 1.11
15-16 8.89 10.00
16-17 1.11 11.11
17-18 7.78 18.89
18-19 3.33 22.22
19-20 17.78 40.00
20-21 8.89 48.89
21-22 11.11 60.00
22-23 10.00 70.00
23-24 11.11 81.11
24-25 8.89 90.00
25-26 5.56 95.56
26-27 1.11 96.67
27-28 1.11 97.78
28-29 .11 98.89
29-30 1.11 100.00

Table 2 Depth measurement of cassava tuber before digging.

Physical property

Maximum Minimum Average SD
Depth
The spread of the cassava tuber. (cm)
- left side 30.30 21.60 26.15 1.81
- right side 30.70 20.60 26.98 2.17
- Total (left + right) 59.40 45.40 53.13 2.98
Number of Cassava Tuber (roots) 9.00 5.00 7.07 1.07
Weight of Cassava Tuber (kg.) 4.28 1.82 2.61 0.57

59



MsasaALAMmnTsUNERsLisUsTnelng Ui 29 atufl 1 (2566), 55-64

Table 3 Results on normality test

Variable R? df P-Value
Depth of cassava tubers (cm) 985 90 402
Spanning distance of cassava tubers (cm) 979 90 165
Number of cassava tubers (roots) .905 90 .000
Weight of cassava tubers (kg) .939 90 .000

Table 4 Results on the analysis for the correlation of the variables

Analysis for the correlation

Spreading distance  Number of root Weight

Spearman's rho depth correlation coefficient 210 -.020 -.027
Spearman

P-value .047* .849 97

spreading correlation coefficient -.080 011
distance Spearman

P-value 452 918

number of root  correlation coefficient .207
Spearman

P-value .050*

a
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Table 5 Comparison study results of cassava harvesting by farmer's practice (traditional method) and by adding

weight at the digger disc (new method).

Method Traditional method New method
1) Depth of the digger disc.

Average (cm) 19.07 22.20
maximum (cm) 20.80 23.60
Minimum (cm) 15.40 20.40

2) Loss of Cassava Tuber after digger.
(%) 1.31 0.32
(kg Rai™) 62.23 15.20
3) The number of cassava rhizomes not digger.

(%) 8.01 2.67

Method Traditional method New method
(rhizome Rai™") 257.48 85.83
4) Field capacity (Rai hr') 1.08 0.95

5) Fuel consumption
(L Rai™) 2.04 2.18
(Baht Rai™) 61.18 65.38
6) Income (rai-1) (yield amount x purchase price) (Baht |) 11,719.44 11,837.00
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