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Wavelengths selection based on genetic algorithm (GA) and successive projections algorithms
(SPA)combine with PLS regression for determination the soluble solids content in Nam-
DokMai mangoes based on Near infrared spectroscopy

Kanvisit Maraphum®*, Artjima Ounkeaw?“, Pornnapa Kasemsiri**Salim Hiziroglu®and Jetsada Posom**"

'Department of Agricultural Engineering, Faculty of Engineering, Khon Kaen University, Khon Kaen,
40002, Thailand

Department of Chemical Engineering, Faculty of Engineering, Khon Kaen University, Khon Kaen, 40002,
Thailand

*Applied Engineering for Important Crops of the North East Research Group, Department of Agricultural
Engineering, Faculty of Engineering, Khon Kaen University, Khon Kaen 40002, Thailand

“Sustainable Infrastructure Research and Development Center and Department of Chemical Engineering,
Faculty of Engineering, Khon Kaen University, Khon Kaen, 40002, Thailand

*Department of Natural Resource Ecology and Management, Oklahoma State University, 303-G Agricultural
Hall, Stillwater, OK 74078, USA

“Corresponding author. Tel.: +666-1773-9618; Email address: Jetspo@kku.ac.th

Abstract

The objective of this work was to search for an optimal wavelength selection for near infrared
(NIR) spectroscopy for quality measurement of Nam-Dokmai mangoes. In this study, NIR
spectroscopy has been applied to grading management systems for commercial mangoes export.
Near infrared spectra were collected using a near infrared instrument incorporating a wavelength
region of 860-1760 nm. Genetic algorithm (GA) and successive projections algorithms (SPA) was
employed for selecting the spectra wavelengths. The selected wavelengths were also usedto
generate the prediction models via partial least square (PLS) regression.The optimal pretreatment

wasobtained from the second derivative. The model of full wavelengths rendered effective the best



2

performance with r? of 0.66-0.74, RMSEP of 0.72-0.80°Brix and RPD equal to 1.8-2.0. The SPA-
PLS resulted in values of r’, RMSEP and RPD were 0.43-0.70, 0.77-1.01°Brix and 1.4-1.9,
respectively. Meanwhile, the result of GA-PLSperformed efficiency with r?, RMSEP and RPD
were0.52-0.72, 0.74-0.96°Brix and 1.5-1.9, respectively. The outcome, the GA-PLS model (50
variables) is suitable for use in the measuring soluble solids content (SSC) in mangoes. This model
could be used as screening purpose. It also was not different significantly when compared to the
best model.Hence,authors suggested that the prediction model by GA-PLS with 50 variables can be
effectively used for evaluating SSC in mangoes.

Keywords:Mango, Wavelengths selection, Brix, PLS.
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Hyper Low Cost Rice Mechanization System
Nobutaka Ito™*

'Faculty of Engineering, KhonKaenUniversiry, KhonKaen 40002 Thailand
*Corresponding author: Tel: +664300 9700, Fax: +66-4320 2216, E-mail; nobuito@kku.ac.th

Abstract

Rice cultivation consists of the following four operations mainly: 1) planting, 2) management while
growing in the paddy field, 3) harvesting and 4) processing. The planting can be done mostly by two ways of
direct sowing and transplanting. Normally the harvesting operation consists of rice plant harvesting and
threshing. It can be believed that the combine harvester was so named because it has the tandem functions of
harvesting and threshing rice.The above mentioned is a series of operation performed in rice cultivation.
However, are there any measures to further reduce production costs? It is easy to see that direct sowing is
cheaper than transplanting.in terms of material handling, and labor &energy saving. The acceptance rate of
direct sowing looks slow due to the stability in the initial stage of growing of rice after the sowing up to
sprouting, but there may be no doubt that direct sowing will become more widespread. Furthermore, in the
harvesting operation, it is expected that a combine harvester equipped with a rice de-husking function enable
to accomplish the three operations of harvesting, threshing, and de-husking .

In this paper, the hyper low-cost rice production system is discussed focusing on the rice for
processing only by replacing the transplanting to direct sowing, and by adding the de-husking function to the
existing two functions of harvesting and threshing

Keywords: Direct sowing of rice, Direct de-husking of rice, Hyper low cost rice mechanizationsystem
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Classificationthe N, P and K Concentration Levelsof Durian (DurioZibethinus Murray CV. Mon Thong)
Leaf using Near Infrared Spectroscopy

Thitima Phanomsophon®, Natthapon Jaisue?, Nukoon Tawinteung®, Lampan Khurnpoon?”, and
Panmanas Sirisomboon*

!Department of Agricultural Engineering, School of Engineering, King Mongkut's Institute of
Technology Ladkrabang, Bangkok, 10520, Thailand.

Department of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut’s
Institute of Technology Ladkrabang, Bangkok, 10520, Thailand.

“Corresponding author. Tel.: +668-1845-7071; Email address: lampan.kh@kmitl.ac.th

Abstract

A good durian fruit should be supported with sufficient nutrient concentration. If farmer can
quickly know a nutrient concentration in leaf, they can control fertilizing. Near infrared
spectroscopy (NIRs) is a rapid non-destructive testing for estimating.In themeasuring of nutrients,
they used chemical analysis and takes time. This aim of the paper is a preliminary test for
classifying the N, P and K concentration levels. To find the possibility of creating models in the
future for helping farmers, to get fast information about their durian tree nutrient requirement. The
model reported in this paper were created by PLS-DA had higher accuracy than SVM and SIMCA
method. And the fresh durian leaf samplewere used. The spectra provided greater accuracy than the
dried ground leaf sample spectra. The classification models had an accuracy 88.89%, 81.25% and

86.36% for predicting of N, P and K, respectively.

Keywords:durian leaf, NIR, nitrogen, phosphorus and potassium
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The Pathway of Resilient Agricultural Supply Chain: Case Study of Thailand
Author name*, Author name', Author name’ (Use font Times New Roman11pt, bold, Distributed)

LAffiliation, address (Use font Times New Roman 9 pt, normal, Thai Distributed)
*Affiliation, address
*Corresponding author: Tel: +66-8-XXXX-XXXX, FaxX: +66-XX-XXX-XXX, E-mail: XXXXXX@XXXXX

Abstract

This paper illustrates the study and recommendation of a framework to assess and build resilience of
supply chains for Thai agricultural sectors. Relevant literatures in resilience and resilient supply chain have
been studied to define the definitions and its domains. Relevant studies in other countries of frameworks in
resilient supply chain in couple sectors including agricultural sectors had been reviewed. ICT supported in
supply chains had also investigated to understand the agility of Thai agricultural sectors. Strong
collaborations from government, academic institution, research institutions and private sectors together with
human development are recommended to enhance the resilience of supply chains in different agricultural
sectors in the future.

Keywords: Resilience, Agricultural Supply Chain, Resilient Supply Chain, Thailand.
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Small-Scale Demucilager Machine for Arabica Coffee (Coffea arabica)

Abstract

Natural fermentation is the conventional method in the Philippines to remove coffee mucilage. It is the
soaking in water the depulped coffee cherries for 24-48 hours. However, this process is time and water-
consuming, laborious, and causing weight loss to the beans. The study aimed to design and fabricate a small-
scale demucilager machine for Arabica coffee and evaluate its performance to eliminate natural fermentation.
The designed and manufactured device has 918 mm x 622 mm x 1,113 mm dimension, consisting of six major
components: hopper, demucilaging cylinders, water supply system, output chute, power transmission system,
and frame. It is a horizontal continuous demucilaging machine operated by abrasion of the parchment coffee
between the demucilaging cylinders' walls while being conveyed from the hopper side to the output chute side.
The study results showed that at 1.23m/s peripheral speed and 0° inclination, the machine has 37.87 kg/hr
capacity, 79.0% efficiency, 4.87% parchment coffee damage, 96.96% product recovery, 41.54 W-hr electrical
energy consumption, and 0.22 L/kg water consumption. The machine's use showed reduced processing time
from 12-24 hours to 2.64 hours, human resources from 4 to 2 operators, and water used for removing mucilage
from 0.87-1.60 L/kg to 0.22 L/kg. Lastly, the demucilaging machine is acceptable to coffee growers and
cooperatives to reduce the processing time, human resources, and water used for removing mucilage. It is
economically feasible to the local coffee industry with a payback period of 2.49 years and a break-even weight

of 11,517.00 kg/yr at a custom rate of 1.75 Php/ks.

Keywords: demucilager; coffee processing; mucilage removal; natural fermentation
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Drying characteristics of cherry tomato and nutrients stability during microwave-assisted hot
air drying

Lamul Wiset", Natapol Poomsa-ad” and Wiriya Onsaard**

'postharvest Technology and Agricultural Machinery Research Unit, 2Drying Technology Research
Unit, Faculty of Engineering, Mahasarakham University, Khamriang, Kantarawichai,
MahaSarakham 44150, Thailand.

Department of Agro-Industry, Faculty of Agriculture, UbonRatchathani University,
UbonRatchathani, 31490, Thailand.
“Corresponding author. Tel.: +66-86844-9109; Email address: wiriya.p@ubu.ac.th

Abstract

This research aimed to study the drying behavior of osmotic cherry tomatoes under different
microwave powers and drying temperatures using a microwave-assisted hot air dryer. Effective
moisture diffusivity, physicochemical properties and bioactive compounds were conducted under
microwave powers of 300-600 W combined with drying temperatures of 60-80°C. It was clearly
found that microwave power plays a major role in moisture removal under microwave input
conditions. In contrast, under a conventional drying, drying air temperature was a key factor for
moisture removal. The drying characteristic agreed with moisture diffusivity as a falling rate period
was observed. Moisture diffusivity was remarkably increased with increasing of microwave power
(p[) 0.05), but it was not a significant difference for different drying air temperatures (p>0.05). The
color and textural properties of dried were higher than using conventional drying method (P[] 0.05),
but the degree of shrinkage was increased (p[! 0.05). Moreover, ascorbic acid, total phenolic
compounds including flavonoids and lycopene were found superior under microwave-assisted air
drying compared to conventional air drying and the commercial product (p!0.05). Using
microwave power at 450W combined with drying air temperature between 60-70°C was suggested

for osmotic cherry tomato by using non-nutritive sweetener.

Keywords:Bioactive compounds, Cherry tomato, Microwave drying, Non-nutritive sweetener




N T 2021 The 14™ TSAE International Conference
°° ’ne 12-13May2021

THAILAND

Available online at www.tsae.asia

Study control of multi-directional wheel Sorter

Pachara Juyploy', TheerasakSrimitrungroj*”

'Kasetsart University 50 ThanonNgamwongwan, Lat Yao, Chatuchak, Bangkok 10900
’KMUTNB 1518 Pracharat 1 Road, Wongsawang, Bangsue, Bangkok 1080
«Corresponding author: Tel: +¢6-89488-0725, E-mail: theerasak.s@eng.kmutnb.ac.th

Abstract

This research presents the control of material direction on the Sortation Conveyor with Multi Direction
Wheels in order to demonstrate the behavior of the movement of material on the screen. Multi-directional
wheel sorter. Study control movement of materials according to the motion control design with Feedback
Control. Use evaluating controls and designing feedback controls by simulating control on the computer.
Including using parameters in mathematical models from Multi-directional wheel sorter was created.
Moreover, the impact of various factors is determined. This affects the wrong movement of the material
sorter with the expectation of control the movement of materials on Multi-directional wheel sorter according
to the movement design to Appropriate controls for production use.

Keywords: Feedback control, material handling, Multi Direction Wheels
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Effects of Parboiling Pretreatments on Physicochemical and Microstructural Properties of
Puffed Germinated Brown Rice

Saksit Sonsomboonsuk'*, Tiraporn Junyusen’, Siriporn Rintorn*, Payungsak Junyusen®,
Phakkhananan Pakawanit?

1School of Agricultural Engineering, Institute of Engineering, Suranaree University of Technology, Nakhon Ratchasima, 30000

2Synchrotron Light Research Institute (Public Organization), 111 University Avenue, Muang District, Nakhon Ratchasima 30000,
Thailand

=Corresponding author: Tel: +66-9-8547-8742, E-mail: saksitson8@gmail.com

Abstract

The objective of this study was to assess the effects of ultrasonication combined with steam parboiling
pretreatment and salt puffing process on the physicochemical and microstructural properties of puffed
germinated brown rice (GBR). The parboiling pretreatments of GBR included steam parboiling (SS), and
ultrasound combined with steam parboiling (USS). Parboiled GBR was subsequently dried to get a moisture
content of 10-14% and pretreated GBR was obtained. The pretreated GBR was subjected to hot salt puffing
at 200-230°C for 10-15 s and vigorously stirred to achieve puffed GBR. Results showed that moisture
content and water activity (a,) values of Puffed-USS were significantly lower than those of Puffed-SS
(p<0.05). These results suggested that ultrasonic pretreatment induced porous structure inside the grain
resulting in increased moisture evaporation during puffing process. Salt puffing significantly reduced bulk
density of puffed GBR by expansion of grain structure, compared with that of pretreated GBR. Ultrasonic
pretreatment insignificantly improved the expansion and crispness value of puffed GBR. Color values (L*,
a*, and b*) of puffed GBR were significantly increased after puffing process. Increase in redness and
yellowness values of puffed GBR indicated the formation of brown polymers from the Millard reaction.
Microstructural image revealed that ultrasonic pretreatment altered internal structures of grain by increasing
voids between intercellular space.
Keywords: Puffed germinated brown rice, Ultrasonic pretreatment, Salt puffing process, Physical properties



N T 2021 The 14™ TSAE International Conference
: Z THA‘,LQNE 12-13May2021
%ﬁ-ﬁf Available online at www.tsae.asia

A Rice Planter with Ridge sets for Small Farm Tractor
PhattharaphongChantharasee'*, Samart Bun-art'
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Abstract

This research is the design, creation, development, and evaluation of a rice planter with a ridge set, its 3-
point attachments for a small tractor to solve the problem of salinity area that has sodium chloride in soil.
The planter has a ridge set, seed metering, and a cover set. Other studies have shown that soil preparation can
manipulate salinity in the soil, the salinity adversely affected the plants.

Tested in sandy loam field, the result showed that the appropriate speed was 1.70-1.90 km h™, the field
capacity was 0.88 rai h™ and field efficiency was 59%, The fuel consumption was 2.4 L rai™ Draft force
requirement was 6,827 N, distance between planting point 22 cm, seed quantity per point 7 seeds, planting
depth 19 cm, seed consumption 9.18 kg rai™, seed loss 5.4%.
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Study of PM2.5 on February in Nakhonratchasima Province, Thailand

Abstract

Air quality investigating perceived in urban areas is a rather topic of interest. PM2.5 pollution has
become a severe problem in Thailand due to rapid industrialization and high energy consumption. PM2.5
could cause increases in the incidence of various respiratory diseases and resident mortality rates, as well as
increase in the energy consumption in heating, ventilation and air conditioning systems due to the need for
air purification. This paper reports the studies of the outdoor PM2.5 quality, the impact of PM2.5 pollution
on atmospheric visibility, occupational health and occupants’ behaviors. This paper also presents current
pollution status in Nakhonratchasima Province and finally presents analysis and suggestions for future
research.

Keywords: Air pollution, Fine particle, Health problem, Model, Monitoring system




11

T‘Z‘lizel The 14" TSAE International Conference
THAILAND 12-13May2021

Available online at www.tsae.asia

Designing of the small mixed-flow dryer and studying of hot air distributions

SitthiphonSriwiset,CherdpongChiawchanwattana,SuphanYangyuen,

and JuckamasLaohavanich=

Postharvest Technology and Agricultural MachineryEngineeringResearch Unit, Mechanical
Engineering,Faculty of Engineering, Mahasarakham University, MahaSarakham 44150, Thailand.

"Corresponding author. Tel . +668-1544-4408; Email address: juckamas.l@msu.ac.th

Abstract

The objective of this research is to design a mixed-flow grain dryer for agricultural purposesatthe
community level. The study focuses on heated-air transfer within the dryerchamber to design a
drying system for heating the grains evenly. Theprototype dryer chambermeasures 40, 50, and 120
cm in width, length, and height, respectively. The dryer has a maximum rice grain capacity of 120
kg and is capable of continuous drying. The 1 hp blower and 6 kW electric heater are used to
produce hot air for drying. At the inlet side, hot air flow entrant is designed to include heat ducts to
distribute hot air into the chamber. The hot air ducts and moist air ducts are placed in separate
layers within the chamber and moist air is transferred to the exiting end. Each duct has an equilateral
triangular shape with 6 cm on each side. The triangle is placed in an upside-down V shape with the
bottom part uncovered. There are 10 layers, each 10cm apart. The thermocouples are installed

horizontally inside the chamberat the top, middle, and bottom to monitor the changes in the

temperature of the rice grains throughout the chamber. The hot air distribution inside the drying

chamber is responsible for the changes in temperature according to the quadratic polynomial

equation at the coefficients of determination (R%) 78.84, 7557,and 71.18 for the top, middle, and
bottom parts, respectively. The middle and bottom parts of the chamber exhibit the most consistent
temperature, andthe top the most inconsistent, especially at the four-sided edge of the inlet, since

this is located in the topmost area. The appropriate hot air velocityfor the prototype dryer is 5 m per
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second, which is similar to the large 30-40 m® mixed-flow dryer; therefore, this prototype could be

adapted and applied at the community enterprise level in the future.

Keywords:Mixed-flow dryer, Dryer design, Hot air distribution
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Development of Coco Peat Brick Making Machine
Joy Quibuyen*, Ruel Peneyra, Marvin Cinena and Efren dela Cruz*

Graduate Student, Department of Agricultural and Biosystems Engineering, College of
Engineering, Central Luzon State University, 3120 Philippines
“Corresponding author. Cp#: +63-997-469-2045; Email address:jsquibuyen.1024@gamil.com

Abstract

Coco peat is another profitable material that can be derived from coconut husk other than coconut
husk. It is an excellent growing medium for various plants for it can hold water 8-9 times of its
volume. Only, its fluffy and very low density nature makes it impractical to handle, store and
transport. To address, coco peat brick making machine to densify the material was developed.
Additionally, it can be a business opportunity to coconut farmers for it increases the market value of
the product. The machine was evaluated in terms of capacity, brick quality and energy requirement
as affected by different level of compression pressure (10MPa, 15MPa and 20MPa). The highest
capacity of the machine was observed at lowest compressive pressure of 10MPa at 59bricks
production per hour. As compression pressure increases, the capacity decreases, i.e. lesser
production using 15MPa compression pressure (56 bricks/hr and 20MPa (51 bricks/hr). In terms of
quality, evaluated by its durability to withstand 1-m drop, only brick produced at 20MPa were
qualified high quality at 96.57% retention. Lower compressions (15MPa and 10MPa) produce brick
of lower material retention with values of 85.72% and 76.50%, respectively. Hence, for high quality
production, 20MPa is recommended, other is for higher production, 10MPa would suffice. The
machine was found economical at Php145,000 purchase price. The potential added income could
reach Php735,547 annually. To breakeven the cost, the machine should produce 4,320bricks/yr. The
payback period of the machine requires 0.18 years at 46 working days at the given production

capacity.

Keywords:Bricking Capacity, Brick Quality, Coco Peat, Energy Consumption.
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Development of a Mini Twin-Shaft Polyethylene Terephthalate (PET) Bottle Shredder
MarjunCaguay™*, Romeo Gavino, Helen Gavinoand TheodySayco

Graduate Student, Department of Agricultural and Biosystems Engineering, College of
Engineering, Central Luzon State University, 3120 Philippines
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Abstract

Polyethylene terephthalate or PET is the most recycled plastic in the world. In the Philippines,
operations involved in PET recycling particularly in hauling PET bottles from the PET collectors
and/or consolidators to the processing plants requires more time, money, and effort due to the non-
availability of the right shredder machine size in a local junkshop to reduce its bulkiness. Thus, the
objective of the study was to develop a mini twin-shaft polyethylene terephthalate (PET) bottle
shredder. It was conceptualized considering the constraints and requirements of the local junkshop
owners, municipal, and barangay local government units and non-government organizations. The
machine consisted of five major parts; namely: the hopper, the shredding chamber, power
transmission, the prime mover, and the frame. Post-consumer PET bottles were used as test
materials during experiment in each treatment speeds; 30, 40, and 50rpm. The experiment was laid
out in completely randomized design (CRD). Performance parameters of the machine such as
shredding capacity, shredding efficiency, and energy demand as affected by shaft speed were
analyzed using analysis of variance test. Further, comparison among means was tested using least
significant difference (LSD). A 5% level of significance was used.Results showed that the highest
shredding input capacity of 34.07 kg/hr was obtained from 50rpm speed of shafts with 91.3%
shredding efficiency whereas the amount of unshredded materials causes most of the device’s
inefficiency which amount to 6.44% of the total inputted test materials, and energy demand of 0.132
kW-hr/kg. Mostly, product sizes ranges from 25-50mm.Cost analysis showed that the machine
needs to shred a total of 6,889kg of PET bottles to breakeven given a custom rate of Php7/kg. Initial
investment cost of Php124,383 could berecovered in just 1.91 years and could give an additional net
income of Php210,000/yr to the PET collectors and/or consolidators.
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Keywords:PET (Polyethylene Terephthalate, Plastic Recycling,Plastic Shredder, Twin-shaft Shredder, Cost
Analysis, Market Feasibility
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Investigation of Thermal and Environmental Conditions of an Enclosed White Shrimp Hatchery Building
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*Corresponding Author: Tel: +66-2-470-9122, Fax: +66-2-470-9111, E-mail: kamthon.sep@mail.kmutt.ac.th

Abstract

White shrimp is one of the most significant products exported by Thailand. Nowadays, enclosed hatchery
buildings are commonly used to obtain desired environmental conditions and to ensure biosecurity. The main
objective of this studyis to investigate thermal and environmental conditions of an enclosed white shrimp
hatchery building by means of computational fluid dynamics (CFD) and in situ measurements. The information
gathered would be useful for the development of enclosed hatchery buildings to obtain favourable thermal
rearing conditions for the growth and survival of shrimp larvae. The commercial full-scale enclosed hatchery
building situated in Pathio, Chumphon, Thailand, was selected for this study. Multi-data loggers were placed at
designated areas of the hatchery building to measure indoor/outdoor dry bulb air temperature and rearing water
temperature. The results show that the indoor air temperature fluctuated within 26.9-37.8°C during a day; it
increased during the daytime and decreased at nighttime. Water temperature varied within 30.6-32.5°C exceeding
the recommended values, 28-30°C. The distribution of indoor air temperature obtained from CFD agreed well
with those obtained from in situ measurements with a maximum relative error of approximately 5%. Large areas
of extremely low airflow (dead zones) were presented inside the hatchery building. It is suggested that the
improvement of a ventilation system is needed to minimize dead zonesand to obtain appropriate thermal

rearing conditions.

Keywords: Thermalconditions, Computational fluid dynamics, Hatchery building, Microclimate
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Effect of cooling load on water warming device from the refrigeration system

Adirek Suriyawong'*, Sira Saisorn', Somchai Wongwises®

'Department of Engineering, King Mongkut's Institute of Technology Ladkrabang Prince of Chumphon Campus,
Chumphon, 86160, Thailand

“Fluid Mechanics, Thermal Engineering and Multiphase Flow Research Lab. (FUTURE), Department of Mechanical

Engineering, Faculty of Engineering, King Mongkut’s University of Technology Thonburi, Bangmod, Bangkok 10140,
Thailand

*Corresponding author: Tel: +66-8-2635-4235, E-mail: adirek.su@kmitl.ac.th

Abstract

The water worming device from refrigeration system was fabriceted in this study. The technical point
of view was to recover thermal energy from condenser, and subsequently deploy the heat transfer to the 90
liters of water. The water heater, tubular element, was made from stainless steel coiled tube with an inner
diameter of 9.5 mm, a coil diameter of 300 mm, and a pitch of 20 mm. The tabular heating element was
installed between compressor and condenser. The experimental investigation was performed at room
temperature and cooling load, ranging respectively from 20 °C to 35 °C, and 800 W to 1400 W. The results
indicated that the higher the room temperature, the higher was the water temperature. Also, the water
temperature increased with increasing cooling load.

Keywords: Water warming device, Air conditioning, Energy saving
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Preparation of Sewage SludgeUsing Pelletization as Raw Material in Gasification Process
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«Corresponding author : Tel: +66-s-0734-8425, Fax: +66-44-224-610, E-mail: thitikorn_sut_@hotmail.com

Abstract

Sewage sludge from a wastewater treatment system in tapioca starch industry was intensively analyzed
for its fuel properties i.e. heating value, proximate analysis, ultimate analysis, elemental compositions.
Subsequently, a test of its pelletization was conducted at different moisture content levels including 10%, 15%,
15%, 20% (w.b.)using a mill ring die pelletizer and investigate for their properties. The results showed
thatsewage sludge hada heating value of s.19s MJ kg* and 492 kg m* of bulk density of the pellets can be
achieved. The moisture content of around 15% (w.b.) was found to be suitable for producing pellets. At this
moisture content value, the yield of product can be obtained as high as 92%. The mechanical durability and
the water resistance index, values also remarkably showed the relatively high which are 98% and 93.57%,
respectively. In addition, the ignition time and combustion time were found to be 0.83 min and 8.53 min,
respectively. Overall, although the pellets from sewage sludge had fuel characteristics inferior to biomass,
they can be used as a supplementary fuel during energy production.

Keywords: Biomass pellet, Sewage sludge, Fuel prope
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Design and Development of Cassava Cube Cutting Machine
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Abstract

The objective of this research was to design, construct, and test the cassava pressing set, and a knife set
for dicing cassava slices. The machine is consisting of the important parts: 1) Steel frame set, 2) Slicing blade set,
blade cover and tapioca feeder compartment, 3) Balancing set, tapioca indenter set and a set of dice knives, 4)
Power set, and 5) Power transmission set. Test results for the performance of the dice cassava shredder by using
the cassava sample of Rayong 9 cassava samples using the 2 hp 3-phase motor. It was found that the motor
speed at 1,562 rpm can cut cassava to 639 kghfl. The efficiency of dice cassava is 59 %, not dice equal to 30 %,

and cassava scraps equal to 11 %

Keywords: Pressing set, Knife set, Cassav
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Research and Development Image Processingfor Strawberry
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Abstract

The objective of this is to research and develop the strawberry sorter by using image processing technology. The
machine size is 1,325 x 3,000 x 1,400 mm, a camera’s resolution752 x 480 pixels is used for color detecting and IV-H1
softwaer is used for image analyzing.The sorting system is automatically operated by PLC programmed control. The
machine capable for sortingdtypes of strawberry’s coloraswhite,pink,red and dark red. The test was done at 0.05, 0.08
and 0.1 ms of sorting speed, theresult showed the good condition for strawberry grading at 0.05 ms . The average of
sorting accuracy was 93.23 %, average working capacity was 3,214 fruitshouril, comparing with manual grading it is 2.15
times faster. The manual grading capacity was 1,494 fruitshour . The machine price is 150,000 THB, the operation timeis

7 years, the break-even point is 4.81 years.

Keywords: Strawberry, Sorter, Image Processing
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Design and Fabrication of Jack Bean Sheller Machine
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Abstract

The research project entitled “design and fabrication of Jack Bean sheller machine” was aimed to increase the
production of Jack Bean sheller. The machine consisted of four main parts namely, steel frame, shelling unit power
transmission unit andsorting set. The study was divided into two part. The first part was aimed to design and build a
machine that can function properly.The second part was aimed to evaluate the performanceand efficiency of Jack Bean
sheller.Tested by the average humidity of Jack bean for 5.3% (wet basis), control feed at 230 kg hr_l, motor speed of
the fivelevels: 300 350 400 450 500 rpm. Based on the first study results,it was found that installing the spiked toothed
thresher can improve the shelling efficiency. The performance tests of revolution speed at 400 rpm are suitable
operating factors of the shelling unit, providing shelling percentage, working capacity and specific energy consumption
about 99.06%, 214.64 l<g/hr’1 and 0.50 kW—hr/kgfl, respectively. The economic analysis showed that the operation cost
of the machine was approximately 0.29 Baht kg_1 with the break even point of 78.64 hr yrkl. Considering the payback

period of the machine was found to be 0.8 year.

Keywords: Jack Bean, Sheller machine, Spiked toothed thresher
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Developmentand Evaluation ofthe Cubic Cabinet Dryer for Black Tea Processing
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Abstract

The objective of this research was to developmentand evaluationof the cubic cabinet dryer, to obtain a suitable
dryer for black tea processing. The prototype of the cubic cabinet dryerconsists of 3 main parts: 1) drying chamber and
10 layers of trays 2) fan unitand 3) controller. The outsize dimension of the prototype was 1,250x620x1,875 mm (width x
length x height). Tha fan unit used 0.75 kW 220 volt electrical motor, LPG to generate heat for the air.Testing result of
the prototype for drying of the tea leaves were fermented until the color was reddish brown. The dryer setting
temperature at 100°C and switch on the fan for 30 min then decrease temperature at 90°C for 30 min and decrease
temperature at 80°C got well result, the capacity of drying black tea maximum to 10 kg, before drying tea leaves

contained 70.84% moisture, ambient temperature 21.14 °C, relative humidity 84.50% and after drying tea leaves contained

13.00% moisture, used time for drying was 164 min, used LPG was 2.2 kg and thermal efficiency 27.1%. The color of


mailto:R.satitpong@hotmail.com

black tea was dark reddish brown, when tea making the color was red liked ripe areca-nut. The prototype cost about
90,000 baths, which has a breakeven point of using 211 kg.
Keywords: Black Tea, Dryer, Cubic Cabinet Dryer
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Test and develop the semicircle drying tank machine for black tea
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Abstract

The semicircle drying tank machine for black tea was consisted of 5components.: 1) base structure 2) Power
transmission of shaft sweep by motor 0.75 kw. 3) Semicircle drying tank. 4) Pipe air and power transmission fan by
motor 0.75 kw. 5) System control box. The experiment was put 10,15, 20 kg and the 10 replications by fermented tea
into drying tank. First period, the drying set temperature at 100°C and take times 30 min then decrease temperature to
90°C for 30 min and decrease temperature to 80°C the drying continue. The result found that before drying tea leaves
contained 69.81,71.08 ,73.02%, the environment average temperature of 27.14°C and average relative humidity of
55.71%.The reduction of moisture compatibilityto equationy = -1.0602 x+ 70.125,
y = -0.001 7% - 0.363x + 73.508 LY = -0.0025 + 0.007x + 72.53.Drying takes average time was 55,110,175 min
respectively., that after drying the tea leaves moisture contained 13%, thermal efficiency 22% The color of tea was dark
reddish brown that after tea making the color was red liked ripe areca-nut.

Keywords: tea black,dryed tea black, semicircle dryed tank
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Research and development of the rambutan pruning hacksaw machine with a motor gearbox
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Abstract

Pruning is an important step in orchard management after harvesting.The current farmer workers climbed
pruningbecause cutting equipment to higher ground, size can cut branches up to 1inch.The cut branches of large
engines, which weigh very agile and can’t cut the high ground.This research aims to develop a prototype pruning is a
motor gear.The structure is a lishtweight handheld made of an aluminum adjustable ax,able to prune fruit trees up to a
height of 5 meters, the saw blade is designed as a 10-inch curved saw, used the electric motor power of 160 watts of
power, 12-volt transmission gear ratio of 10:1. Test results showed that pruning hacksaw a motor gearbox reduction in

the capacity of 1.2 rai per day, the motor speed to 2,000 rpm,Which the used of pruning labor has the capacity to work



0.75 rai per day.The economic analysis showed that the cost of pruning labor method was 800 baht/rai while the cost

of pruning machine was lower than at 510 baht/rai and the break-even point of cutting rambutan branch was 22 rai.

Keywords:Hacksawmachine, Motorgearbox, Rambutan branch
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Development of Banana Slide Machine
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Abstract

The objective of this research was to design and development of banana slide machine. The machine consists
of 3 main parts, namely the machine structure set, Motor power unit and blade set. The scale of banana was 1.7 and 1
millimeter thickness. The speed used is 56 38 and 32 rpm. The results found that the efficiency of the operating speed
of machine was 32 38 and 56 rpm respectively, at lade level 1.7 mm provided the best performance. As the speed of
56 rpm, the lower weight of the banana was recorded.

Keywords: banana, slide, development
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Abstract

Ready-to-eat fresh cut mangosare highly perishablefood due to the tissue damages and microbial contamination
during minimally process. This research aimed to study the effect of low-amperage electric current technique on quality
attributes of ready-to-eat fresh cut mango. At first, the effect of three types of organic acid solution (citric acid, lactic
acid and fumaric acid) as electrolytic solution combined with low-amperage electric currenton microbial load reduction
on ready-to-eat fresh cut mangos was investigated. The result showed thatlactic acid was the best electrolytic solution
that can use to reduce microbial load on ready-to-eat fresh cut mangoby 1.42 log CFU/¢ (P< 0.05) without affecting to
color of fresh cut mango. After that, the optimum electrical treatment condition (level of direct electric current, the

concentration of electrolytic solution and treatment time) forretaining the quality of fresh-cut mango was studied.Using



11

direct electric current at 0.1 Ampere with lactic acid 2% (v/v) as electrolytic solution for 10 minutes was found to be
the best treatment condition for reducing microbial loads(P< 0.05) by having no effect on percentage of weight loss,
color quality, firmness, pH and total soluble solids when compared to untreated ready-to-eat fresh cut mango(P >
0.05).

Keywords:Ready-to-eatfresh cut mango, Low-amperage electric current, Quality attributes
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Abstract

A novel technique for margarine production from palm oil using tesla coil to generate arc discharge plasma
hydrogenation has been successfully developed. This green technique does not require a catalyst and is highly
environmental-friendly. With 25 mL palm oil, pure H, gas at 150 mL/min, power input 130 W, 7 mm arc gap, and initial
31°C (rising to 95°C due to plasma), after 2 h of plasma hydrogenation, iodine value (IV) was reduced from 56.88 to
45.60. In terms of reaction kinetics for palm oil hydrogenation, when compared to the research of Puprasit et al.
(Puprasit, 2020) who performed hydrogenation of 25 mL palm oil via a non-thermal dielectric barrier discharge (DBD)
plasma technique with results showing that the IV of palm oil was reduced from 60.89 to 48.39 in 4 h of reaction time
(a reduction rate of 3.125/h assuming linear kinetics), the present result shows a reduction of the IV from 56.88 to 45.60
in 2 h or a reduction rate of 5.64/h. Palm oil hydrogenation using the tesla coil arc discharge plasma method appears to
exhibit an almost 2 times faster kinetic response than the DBD plasma technique, offering a significant improvement
over the DBD plasma method. This novel plasma hydrogenation technique offers promising possibilities for commercial

utilization by the edible oils industry.

Keywords: Margarine; Hydrogenation; Tesla Coil
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Abstract

Torque transducer devices were developed to investigate engine working load, an essential element in the study
of the power transmitting from the engine system to the threshing system of a Thai combine harvester. The strain gauge
full bridge type that connected with the Wheatstone bridge circuit were applied to torque transducer. Three power
transmitting shafts were rebuilt for install torque transducers- engine shaft, threshing shaft (Threshing and Cooling
systems) and header shaft (Feeding conveyor and Header systems). After install transducers and calibrated, reinstalled
the shaft with the transducer in combine harvester for testing with No-load condition. The results found that the power
transmission at engine speeds 900 to 1560 rpm of the engine 194 kilowatts (260 horsepower), had a significantly
different effects on the power in all three shafts (P<0.01). Increasing the speeds from 900 to 1550 rpm, the average
power of each shaft increases linearly — the engine shaft increased from 5.59 to 20.96 kw the threshing shaft increased
from 3.66 to 14.37 kw and the header shaft from 0.39 to 1.22 kw. An examination of the torque measurement device
after using was found that: the average tolerances errors of the engine shaft, threshing shaft and header shaft were 0.75,
0.34 and 0.81 percent respectively. The error showed very low; therefore, the developed torque measurement device is
reliable enough for further application.

Keywords: Thai combine harvester, Torque transducer, Strain gauge, Power transmission.
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Performance Evaluation of a Small Combine Harvester
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Abstract

The purposes of this study were to study and estimate working ability of the small model harvesting machine
and to analyze its economic data. The test of the ENG-MJU-003 Harvesting machine was set at the farm area of Mae
Tao Hai village, Nong Han sub district, San Sai district, Chiangmai. The result of the study revealed that the ENG-MJU-003
using the speed of 0.93 km hr' could make 1.07 rai hr' working ability by using fuel 3 ( rai . The percentage of losing
the rice seed is 3.36%. The ENG-MJU-003 using the speed of 1.85 km hr' could make 1.46 rai hr | working ability by
using fuel 3.57 { rai . The percentage of losing the rice seed is 6.74%. The ENG-MJU-003 using the speed of 3.1 km hr'
could make 2.55 rai hr working ability by using fuel 3.7 { rai . The percentage of losing the rice seed is 9.1%. The
analysis result of economic expenses of this ENG-MJU-003 Harvesting machine was found that the break-even point is
600 hr yr_l. Considering the hire rating at 500 Bath rai_l, it could make the period of gaining investment back in 6 yr.

Keywords: Combine harvester, ability, break-even point
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Development of rotating A-frame vertical racks for automatic average natural sunlight of

strawberry cultivation
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Abstract

This research has designed A-Frame type planting set to be installed to work in the 6x 24 m greenhouses with
an emphasis on natural sunlight utilization. There is a 4 m long steel frame with a cross-section of A-shaped base, 1.2 m
wide, 0.6 m wide and 3 m high, with a chain conveyor, 12 trays installed with a chain along the A-Frame line, making it
possible to plant. more than that of a traditional floor plan or table is 4 times.The chain moving the trays from the
beginning in the morning and returning to their original point in the evening. Containing planting material is rice husk
and coconut fluff. There is a sensor system to turn and close each tray of water precisely once a day and set the time
to provide enough water for the plants needs. Results of 3 types of rotation experiments of the A-Frame series 1,2,3
according to daily light intensity It was found that the movement of A-Frame 1 was most suitable for growing the Royal
80 strawberry varieties because the maximum number of inflorescences was 3.19 flowers / plant. Which a large number
of flowers will result in a large yield followed by.

Keywords: Vertical planting series, Move to receive natural light, Strawberry
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Evaluation of soybean combine harvester attached a small tractor on the field
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Abstract

Due to the labor shortage of soybean harvesting process was an important problem. Using of large-sized
combine harvesters were limited in terms of wastage and the typical soybean plot was unsuitable for large machinery.
The objective of this research was to testing performance evaluation of soybean combine harvester which was attached

to a small tractor. The design and construction of a prototype soybean combine harvester was done using tractors 21
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HP. The important components of development i.e. cutting, conveying, threshing and cleaning were appropriate
proportion of the size of the tractor. Testing was performance evaluation of prototype was investigated in field trail.
The results showed Chiang Mai 60 soybeans in the condition of sowing cultivation, it was found that field capacity 0.55
rai per hour at a speed of 1.25 kilometers per hour, field efficiency 70.24%, fuel consumption rate 3.45 liters per rai,
cutting loss 5.32%, unthreshed grain loss 4.26%, total loss 9.58%, cleaning efficiency 96.21% and none grain breakage.
For testing of Sri Samrong soybeans in a row growing conditions, it was found that field capacity 0.32 rai per hour at a
speed of 0.68 kilometers per hour, field efficiency 74.59%, fuel consumption rate 7.57 liters per rai, cutting loss 16.989%,
unthreshed grain loss 1.88%, total loss 18.86%, cleaning efficiency 85.50% and none grain breakage. The prototype was
able to utilize in further to development of a tractor-mounted soybean combine harvester for commercial purposes.

Keywords: Combine harvester, Soybean, Small tractor
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Design and Evaluation of a Jerusalem Artichoke Washing Machine
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Abstract

The objectives of this research were to design and performance assessment of Jerusalem Artichoke washing
machine. The expectation of this research was to raise production of Jerusalem Artichoke to higher performance and
safe work-times due to the shortage of labor in the agricultural sector.The components of Jerusalem Artichoke washing
machine are basin, barrel washing, water purifier, and water pump.Performance was evaluated from capacity,
percentage ofcleaning, percentage of damage and electric power.Three levels of barrel speed (17, 27 and37rpm) and
two levels of time (5 and10 min).The result show that barrel speedsignificantlyimpactsall indicator. Time
significantlyimpacts only electric power.The barrel speed was 27 rpm with time about 5-10 min are suitable operating
factors of the Jerusalem Artichoke washing machine, providing capacity, percentage ofcleaning, percentage of damage
and electric power about 4.93 kg hfl, 57.20%, 9.47%,and 6.93 kwh, respectively.

Keywords: Jerusalem Artichoke, Jerusalem Artichoke Washing Machine, Washing
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Effect of Wind Speed and Timeon Performance of Cleaned Jerusalem Artichoke Dryer
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Abstract

This project aimed to find out proper operating factors of cleaned Jerusalem artichoke dryer. Performance was
evaluated from capacity, percentage of dry Jerusalem artichoke and electric power. Three levels of wind speed (6, 11
andl16 m sfl) and fifteen levels of time (2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28 and30 min). The result show that
wind speed and time significantly impact all indicator. The wind speed was 16 m s with time about 10 min are suitable
operating factors of the cleaned Jerusalem artichoke dryer, providing capacity, percentage of dry Jerusalem artichoke
and electric power about 16.40 kg h_l, 95.56% and 0.10 kwh, respectively.

Keywords: Jerusalem artichoke, Dryer, Washing
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Appropriate herbicide ratios and types by drone spraying in sugarcane fields.
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Abstract

Effective weed control requires the information of optimal herbicide type and optimal ratio of herbicide per
area. Therefore, the objective of this study was to compare the weed control performance of two herbicide groups,
including A group (Zyton, Becano, and BK-max) and B group ( Tazy-max pro, Besmor, and Clio). The ratio of herbicide
per area used in this experiment has three levels i.e. standard level, overdose 20% from standard level, and overdose
40% from standard level. Weed control was tested using a spraying drone with 2 m/s of speed. A 9 rai of sugarcane
field with full maturity age of weed growth was used in the experiment. The total field area was divided into 7 sub-
plots. The data were collected after applying weed control for 3 and 30 days. Data analysis was performed using the
summed dominance ratio (SDR) method. The results demonstrate that overdose 40% from standard level of A group
and the standard level of B group provide the best result with the lowest SDR of 8.54 and 7.04%, respectively, for the
data collected after applying weed control for 3 days. For the data collected after applying weed control for 30 days, it
found that overdose 20% from standard level of A group provide the lowest SDR of 8.59%, whereas the standard level

and overdose 40% from standard level of B group gave similar SDR of 8.64 and 8.63%, respectively.
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Research and Development on Automatic Controller for Irrigation Systems in Durian using

Evaporation pan (Epan)
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Abstract

Developingon Automatic Controller for Irrigation Systems in Durian using Evaporation pan (Epan), equipped with
Arduino Mega microcontroller, which programmed by Arduino software (IDE). The system receives data from sensors,
including a water level sensor (pressure sensor) which, calculate water evaporation, a wind speed sensor, a humidity
sensor, which for selecting Kp culminate in Kc,water content (SM), canopy radius, mini sprinkle nozzle flow rate, durian
water usage, which calculated from an equation (ETc = Kp x Epan x Kc) and watering time from a formular (T = IR/q).
The prompt datasets are computed then signal to a pump beside solenoid valves; operating time subjected to the
program. The system is set at Agricultural Engineering Research Institute, Bangkok. The experiments are designed into
two cases: casel, soil water content is zero, otherwise it is no rain: case2, soil water content is not equal to zero, in

other words this case presents existence of the rain. The system is tasted to simulate the two experimental
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circumstances. Comparing a hook gauge, which used for measuring water level, and the water level sensor; the
discrepancies are 13.16% respectively. Comparing watering time of the program and the formula; the discrepancies are
0.52%.

Keywords: Automatic irrigation control system, Evaporation, Durian.
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Feasibility study to evaluation the starch content in cassava tubers based on near infrared

spectroscopy
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Abstract

This objective of this experiment is feasibility studythe prediction of starch content (SC) of cassava tubers using near-
infrared (NIR) spectroscopy, aiming to measure the SC in cassava tubers utilised for a breeding programme. This study
applies a portable NIR spectrometer across the wavelength range of 570-1031 nm in the evaluation of SC in fresh
cassava tubers. The prediction models are established using partial least squares (PLS) regression with NIR spectra
obtained in interactance mode. The effective model was developed from the wavelength region of 600-1000 nm with
spectral pre-processing of the second derivative, giving the coefficient of determination (RZ) and root mean square error
of calibration (RMSEC) of 0.73 and 1.93%, respectively. The result demonstrates that SC of cassava tubers can be
measured by a spectroscopic method. Besides, it can be used as an alternative tool which is appropriate for the

breeder use to follow the behavior of SC during breeding.

Keywords: cassava, NIR, starch content.
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Contrastive Study on Electrical Properties of Oil Plam Samples Between Needle and Cylinder

Measuring Probs with Standard Electrical Multimeters
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Abstract

Harvesting of oil palm at ripening stage will provide highest percentage of oil and cause in increasing of farmer
and country incomes. Ministry of Agriculture and Cooperatives policy for oil palm looking forward to announce a
regulation for palm dealing to be committed on oil percentage. Nevertheless, there is currently no accurate, fast and
standardized instruments for measuring palm oil percentage. Fresh bunch price is presently unfair set by buyer.
Consideration of all oil palm bunch characteristics consists of oil and non-oil portions and irregular maturity of oil palm
bunch had to be concluded in design and development of palm oil percentage meter. Study on relationship between
electrical properties such as resistance and capacitance and moisture content of palm samples were established as
short period of oil percentage determination. Electrical probes have been developed for measuring electrical
properties of oil palm, measured electrical properties value. Two electrical probes consisted of cylindrical type pitcher

and needle types were designed, constructed and tested. Methods of measurement of the probes were different such
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as 25 palm fruits were packed and measured in cylindrical type pitcher.
cylindrical type and apposite electrical property is capacitance.

Keywords: Palm bunch, Capacitance, Composition analysis method
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Results showed that appropriate probe is
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Optimal design criteria of automatic mixing machine for chemical drone sprayer.
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Abstract
Recently, drone sprayer has been increasingly used in crop management, however, their full working capacity is not
able to fully use yet due to passive working time, for instance waiting for chemical to be mixed because chemical

mixing requires manual work and time for chemical to completely dissolve. While too early mixing produces sediment
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in solution after kept for long time. The results show that the chemical mixing process consumes longer time than
spraying time in average 47 second per flight mission. For chemical substance in liquid form, it is recommended that
drone speed should be at 5 meters per second, and consumed time for mixing chemical solution should be less than
108 seconds per flight mission for solution 0.75 liter and consume time for dissolving chemical solution should be less
than 335 seconds per flight mission for solution 10 liters. For chemical substance in solid form, it is recommended that
drone speed should be at 3 meters per second, and consumed time for mixing chemical solution should be less than
121 seconds per flight mission for solution 1.2 liter and consume time for dissolving chemical solution should be less
than 495 seconds per flight mission for solution 10 liters. To get the mentioned amount of consume time for mixing as
mentioned above, 4 equipment are required to measure amount of chemical substance such as 3 equipment for
measure amount chemical in liquid form and one equipment for measuring chemical in solid form.

Keywords: Drone sprayer, Mixing machine, Agricultural chemical
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Computer Simulation Study of Paddy Motion in Hot AirDrying Chamber
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Abstract

This research article presents the study of motion of particles(Paddy kernels)in drying tube under the pulse flow of
drying air by using of CFD-DEM technique. A drying tower with a height of 2 m and a diameter of 2 in was used in the
studyand the 4 different of pulse flow drying air was employed in this simulation. The kinematics motion of paddy kernels
was analyzed to evaluate an average of position, velocity, Reynolds number and total distance of motion under the 3 s of
simulation period. The result show that the using of pulse flow drying air was able to increase the travel distance of the
paddy kernels in the tube over the drying tube length. The flow velocity in the drying tube is unstable and depend on the
pulse flow pattern of drying air. It results in turbulence flow generation and affects to the Reynolds number. The distance
that the paddy kernels traveled was a maximum of 2.59 m in 3 s, while the maximum Reynolds number from all cases

was similar because the drying air velocity was equal in all cases.

Keywords: CFD, DEM, Pulse flow, Drying
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Abstract

The objectives of this research were to determine the equilibrium moisture content and the mathematical
models of equilibrium moisture content which was suitable for Khao Dawk Mali 105 at 60°C. The experiment was made
by placing samples in a container where the humidity was controlled by Standard saturated salt solutions at water
activity (a,,) range of 0.05 to 0.80 until the mass of samples was constant and then the equilibrium moisture content
was determined. The Mathematical models which consisted of GAB, Peleg, Oswin, Henderson, Henderson & Thompson,
Chung & Pfost and Halsey were used to analyze the results. The experiment found that at the same temperature when
the water activity increased the equilibrium moisture content would increase and this experiment found that The
Mathematical model which was suitable for predicting the humidity of Khao Dawk Mali 105 at 60°C was Henderson
model.

Keywords: Khao Dawk Mali 105, equilibrium moisture content, mathematical models
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Abstract

The objective of this research is to study the effect of blanching treatment on the physical properties and

texture of dried Choke-Anan mango. The pieces of fresh mango before drying was treated by blanching with hot water

for 3 periods of 1, 2, and 3 minutes and then drying with a heat pump dryer at 50 °C for 16 hours. The untreated dried
mango and the dried mango treated with hot water blanching were significantly different in color values (p<0.05).The
texture of dried mango was tested by texture profile analysis method was found that there was no different in the
hardness, cohesiveness, and chewiness values (p> 0.05), but the springiness was significantly different (p<0.05),
blanching the mango in hot water for 1 minute is the optimum period.

Keywords: Pretreatment, Dried mango, Hot water blanching
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Influence of Moisture Content on Physical and Aerodynamic Properties of Paddy
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Abstract

The objective of this research was to study the influence of moisture content of paddy on physical and
aerodynamic properties of Khao Dawk Mali 105. Width, thickness, Length, Geometric Mean Diameter (GMD), Degree of
Sphericity (DOS), bulk density, kernel density, porosity, terminal velocity and drag coefficient of paddy are studied.
Moisture content of paddy ranged from 10% to 26%wb are selected as asample in this research. The results showed
that the increasing of moisture content in paddy grain the width, thickness, GMD and DOS but decrease length
increased. This influence also effects to increase bulk density, kernel density but decrease the porosity of paddy. For
the aerodynamic properties, the moised paddy influencese on the trending up of terminal velocity but the drag

coefficient was lessened.

Keywords: aerodynamic properties, moisture content, paddy, physical properties
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Development of Crispy Snacks from Corn Mixed with Chaya spinach
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Basiuays
ARy YUBUNTOU,aNSINUeLATATY, T1IlnAvu
Abstract

The objective of this study were toevelopproducts of crispy snacks from corn mixed with chaya spinachto be
accep by consumers.Sensory evaluation was tested by using 9- point hedonic scale in aspects of colour, appearance,
taste, texture and overall acceptance were 6.70 + 1.44, 6.86 +1.06, 6.40 £1.65, 6.27 £1.51 and6.60 +1.43, respectively.
The overall liking of product was within the range of like slightly.to moderate like. The results of physical product
quality in  moisture  content and  water activities were  3.70%, wb and0.36, respectively.
The colour of prodct was 25.79+£1.63 L*, 0.22+0.34 a*, 10.01+2.51 a*and texture was analyzed by texture analyzer in
term of hardness (2.09 £0.71 N) and crispness (9.80 = 2.94). The results of chemical product properties showed that the
poroduct composed of protein, fat, fiber, ash and carbohydrate which accouted for 12.30, 11.01, 4.71, 3.45 and68.52%,
db, respectively. Antioxidant activity of the DPPH radical scavenging activity of theproduct was 9.23 + 0.01umol Troloxg
sample'1. The phenolic content was2.27 + 0.4dmg KOH ¢ samplefland acid value was found 2.27+ 0.4dmg KOH ¢ samplefl.
Total microbial count value were less than 10 CFUg_l, and yeasts and molds levels were not detect.

Keywords: Crispy snacks; Antioxidant, Corn sweet
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An empirical model for the prediction of food foulingon heating surface: A case study of egg yolk
fouling
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miAeiihauesnuuaedmunenavesnsUltuTiinTuuuiuRwanUasumaourid e wiumdnng13atu
1N3A 304 AMIMEIURNRAY 0. pm Imaﬁmmﬁm%wasuaﬂqmmﬁﬁuﬁa (60-80°C) uarszaziarlunsliauiou (1,800-5,400s)
nmsmaaemuhgamgiuasiailunslianufoudmarde  msnein vesenuldunsiiietuuuiuiaminndlatuega
todiny (p<0.01) Tnsgampiinufnfigeiudsnalsinavesanuifindu mnnisdsanmssusiAvesasnaulusiunayalnlusiu
Tulsunadloldsurudoulnemavesnsulduns m, Janansavhweldanuuuiaemisadamans dedonsinmeidasuls
uarN13anneY NULATBULUINNIIVNABDIVBIFILUIANN ¢ il Qm%qﬁﬁﬁau (6,) sungilliunanay (6,) snsnstuavedlduas
(v) uaz patlumslinnudou (1) dewSsuifisudeyaszvinanguiegnafuanfilsiannisvuenuin uuudiassdidaiy
AadeuduinSindssovas 6.67
AdAeY: ﬁuﬂﬁau, A5 AnAS1Y, lUuna
Abstract

This paper proposes an empirical model for the prediction of egg yolk deposits on a 304 stainless steel heat
transfer surface with an average roughness of 0.4 pm. The effect ofa surface heated to a temperature of 60 to 80°C at
1,800 to 5,400 s was investigated. The results showed that the surface temperature and heating time had a significant
effect on egg yolk fouling on stainless steel surfaces (p<0.01). Egg yolk deposits increased with increased time and
surface temperature due to the thermal denaturation of egg yolk proteins and lipoproteins. The mass of deposits ( M )
could be estimated from the dimensions and regression analysis with the constraints of hot water temperature (8,),
bulk temperature (8, ), product flow rate (v ),andheating time (t).When comparing the predicted and validated data, its
model showed an average relative error at 6.67%.

Keywords: Heating surface, Fouling, Egg yolk




35

nsUszgalrINsaRIANIAINT SN sWisUsEmAlNY ATeN 22

Sufl 12-13ngun1AL W.A. 2564

AMZAAINTTUANGAT UWINBIRLVDULAY

N13AIIAFBUAMNFNYTAIVDINIUTTUIUAUUENT AWM RATIZNANEANUTERINNTITEUTTEN

Inspection of integritiy of heat seal packging bags using deep learningfor thermal image analysis
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frenmanuiounvusealnlimensteuiiddnuasiuieuiisuauaunsalun1snsivaeuing(Object Detection) lngldinaiia
Tassteuszamifisauuuneulagiu ( Convolutional Neural Network) wazsane3fiuuuulelanesduamiiuil (YOLOVersion3-
Tinny Algorithm) fiegnsgeussgdnsidaninuuuanysaluagliauysal d1u 2 ga 530 200 Tu Wdwiumsuds (100 Tu) was
neaeuluiaa (100 1) IneqsiislweauziomassuintssesdadusumuvesnsUaniniiliauysal Ainsesimnuauysaivessesd
AULNIUTIAI Fensissanausansiulunmaisandeu uarldsuuutrenandiiiuiudunuslunsussduaa
auysaivesussainst lnenuiluvaeiliyedeyaivintumeindanedfiuwuilelanestuaniuilinaFousliiiniuasss
annsansaseuldgnieannmitmaiialasaneussamiienuuuasuligiu
Mddny: madalassgUszamifisnuuuneulgiy, sanesfuuuulelanestuawiud, mwansauieu
Abstract

This research presents Inspection of integrity of heat seal packaging bags with thermal imaging real-time based on
deep learning technique. The better performance was investigated by comparing the object detection rate obtained
between the Convolution Neural Network (CNN) technique and the YOLO Version3-Tinny Algorithm (YOLO V3-Tinny).
Two sets of the completely and failure sealed packaging bags were prepared for the training (100 bags) and testing (100
bags) of models. Some sample bags having some tomato sauce inserted between the seal represents as a failure
sealed one. The integrity of the heat seal packaging bag was analyzed by considering the differences pattern color
shade of thermal images. As a result, the YOLO V3-Tinny model could be more accurately detectionand faster training
time than the CNN model.
Keywords: Convolution Neural Network (CNN), YOLO Version3-Tinny Algorithm (YOLO V3-Tinny), Thermal imaging
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Development of Cassava Root Washing Machine
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MiAdeiliigusrasdiflonaaeulsuiiudsedvsamusuaiosdaniiiudsvdaiiesnseduniman nandusivintu
dUznds Wﬁﬂizﬁwﬁquasﬁu anszevhaTiunMiay emndymnisvaueaunsalunanuasnssy wissdamingy
dusvdsUsznoude galessadevenaios gansunsmsanszUon aasds gntuidn mesesthuarninsiuth sostlouuay
eseanvounintudUends Mmageumanssauy nMavhaurenadesfunuulngldfiegns whifudndaszens 9 [uewes
Furf1da 1hp3 phase finNasaseu 15, 20,25ua¢ 30rpm mmﬁﬁugmL5ENsuaamsLmiwmuaﬂﬁisé’U 3, 4 48y 5 99F1 NANTS
NARBUNUIIANNIITOUTATIRT 25  rpm uazyuBesTiATanT 5 osen fUssAvEamlunsiaNave ey 8 8.55% il
AEsIE I Tud Uzl 353keh wazdidnsnsldlinsan 1.12 kwh Ay 4.40 Bant h' dlevhenlay 300 day Su

(%

= = ~ 1Al -1
az 8 h 9zilszeziarlunsfunui 6 day wasgaAuvuegf 1,504 kg year

q 9 kYl

1%
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Abstract

The objectives of this research were toefficiency assessment ofcassava root washing machine. The purpose of
this research was to raise production of cassava root to higher performance and safe work-times due to the shortage of
labor in the agricultural sector.The machine has the following key components are: 1) the structure of machine, 2)
Cylindrical sieveset, 3) Transmission system, 4) Pump nozzle and water tray, and 5) Feed tray and out tray cassava root.
The performance of washer was tested by used cassava root variety Rayong-9 variety with a 1 hp 3 phaseelectric motor.
Machine operation test used the speed of the cylindrical sieve at 15, 20, 25,and30 rpm at the angle of the cylindrical
sieve 3, 4, and5 degrees respectively.The result showed that the best is 25 rpm at 5-degree, cleaning efficiency is
88.55 %, the capacity is 353 kgh_l,power consumption rate total is 1.12 KWh'" (4.40-bahth™).An engineering economic
analysis showed that, for an operation of 300-day year’1 and 8-hour dayfl, the break-even period was 6 days and the
break-even point was 1,504 kg year_l.These findings may benefit cassava farmers in their quest for a higher production
capacity with less manual labor.

Keywords: washing machine, Cylindrical sieve set, cassava root
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Prediction of moistureand solid density of biomass pellets usinghyperspectral imaging technique
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Hhtuiimslitunasadaiunniuiomniumdnuazomuandulinsrodanndon nMandniunadaia Sududos
kgl ldmuanmsgiu InslawegaBsarutunayanumuiiiy sdfeidieilingussasdifievinuisaudu (moisture content)
wazATIULLEe (solid density) veadindiina Tneldinaians nneglawedanasdumamsnaaeunded 19 WinTauna
Fravun140 ifin dlfnannanuwdelinienisinuas 11 vle vageulnenmindindunsluawnusesdedlawosannsdumai
ATueMARY 900-1700 wilwsmsintuideyadldinianuuuaesdumsiue Tas 1¥38nsannesvesismdsaestiosiian
V1 (PLSR) 3afudsiduiimsiessinaneiiuls  TnewSeudisuiinsuiuanmduanaiu 433 ud aneduun
(raw), aqﬁuéﬁuﬁwﬁa(m), ayiusTuduae (D2), waznmsuiumuuususulndun msgiu (SNV)ileidenisnnsimsngaly
mMsunuLSaes wazthluadsununmalunsvuneanuiu (%) wasanumuiuiy (g/cm’) veudinfiunadwantsidelunse
faguléd meimuuuuaeday BmsanesvesiBdaesiosiigaunsdin deisnsldaunaiuund mnvadlumsiue
AU F9lien SEC waz SEPWITU 1.56 waz 1.32 audsuuay SNVimunzadlumsyueaamunuiy 39l 1 SEC way SEP
0.07 wa 0.06 AUEFU NMsviune mnuTusazamuy veadadutalnensriununnd FIYATIVAOUANATNUBUINT
walunsruumsHanld Ssdirnudnduluniseuaununinveasindunaludmidd
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Abstract

Currently, the use of biomass pellets is increasing because it is a clean and environmentally friendlyenergy.The
production of biomass pellets has required the standards, especially moisture content and solid density. The objective
of this research is to predict moisture contentand solid density of biomass pellets using hyperspectral imaging
technique. The total of 140 biomass pellets was obtained from 11 types of agricultural waste.The biomass pellets were
scan by hyperspectral imagingcamera, wavelength range between 900 and 1700 nm. The models were developed using
partial least squares regression (PLS-R) method.The model develpoed using different pretreatment method including
raw spectrum, first derivative (D1), second derivative (D2), and standard normal variate (SNV) were compared. The
effective model wsa selected and was applied tocreate the distribution map for predicting moisture content (%) and

solid density (g/cma) of biomass pellets.The optimal model for predicting moisture content was the PLS-R method
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coupled with rawspectrum, providedSEC,andSEP valuel.54 and 1.32, respectively. The SNV spectra was effective for
predicting solid density, provided SEC andSEP values of 0.07 and 0.06, respectively. The prediction of moisture content

and solid density of biomass pellets can be represented into a distribution mapto help monitor the quality in the

production process.There is a necessary for quality control commercial biomass pellets.

Keywords: biomass pellets, NIR hyperspectral imaging, moisture content, solid density
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BIOFUEL PRODUCTION FROM LUMP RUBBERBY FAST PYROLYSIS METHOD
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unAnuiiiiinguszasdifiefinunnasdathiululeufaledusasindululefiwannenann  deudeislnlsladanuui
191 fougnlnlsladaluedosufnsaluuy batch reactor fiannizgamaiilnlslada 400 °C , 500°C wag 600 °C FsmsAnw
anauifidowuresenimng foufe mnutu arwdou nmsamedmanuieu elssidusemudululfvomswaniisu
\domdasneramna Tnsnnnmeassnauautiidesturesenmns feunudr srsmnsfeulimutuegdl 7.64 %wt fidnenu
Youngil 40,682 ki/kg uaznmsaaneiImemNieunBaaeiieg I Ifionmgll 300 °C lunsAnwiananiAves
ihifuinwendnaiingl it ¥afe nulil anunila Anudissing Fifnu Senfiunesgufermaiumsimees
ihiululofean 0.85 o/cm’ Fsguugfilnlsladadl 500 °C ldUsinanisiusiunniign whiusee.s ¢ lunmasouiaiosus
Dowtuveshifulule uhaledu uarlulofeanuin dsiu luleufaledu aunsavhanldiseusil 3800 sou/uit uazsouged
5600 $0U/117 IneUszAvBawmsiinuresaumAindIseuge tisufeassvhandlusousidl 1200 sou/unf warseuged 2000
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3OU/U ImafwﬁuﬁL%aﬁﬂawuﬁﬁauﬁﬁmﬁauqa warmanaaesiilulefwauuuraussriahiufwauazisilulefigan
g1 mUIIeSeseufannsavhauldaidndunauveisiululedwasnenanstlif - 40 Weddus
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Abstract

The purpose of this article is to study the production of biogasoline and biodiesel from lump rubber by fast
pyrolysis method.Lump rubber were pyrolysis in a batch reactor at pyrolysis temperatures of 400 ° C, 500 ° C and 600 °
C. The preliminary properties of the rubber were moisture, heat, thermal decomposition. To assess the possibility of
producing fuel from rubber By weaving, try to find the basic properties of the rubber lump found that The moisture
content of the lump rubber is 7.64% wt, the heat value is 40,682 kJ / kg, and the thermal degradation of the rubber
begins to decompose rapidly at 300 ° C. Indicated is the flash point, viscosity, specific gravity, cetane index, where the
standard pass is the specific gravity of biodiesel at 0.85 ¢ / cm3, where the pyrolysis temperature at 500 ° C has the
highest oil content as 866.5 ¢ in the preliminary engine testing of biogasoline and biodiesel found that Biogasoline can
run both low cycle at 3800 rpm and high cycle at 5600 rpm, with low cycle performance better than high cycle. Diesel
will run at low rpm at 1200 rpm and high rpm at 2000 rpm, with diesel running at low rpm better than high rpm. And
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the experiment of biodiesel blended between diesel oil and biodiesel from rubber found that The engine can work
well with a mixture of biodiesel from rubber no more than 40 percent.

Keywords: Lump rubber , Biogasoline, Biodiesel
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Cassava Stalk Detection for Automatic Tuber Cutting Machine Development.
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Neural Network (Mask-RCNN) $aaifulanna Resnet 101 waz Resent 50 Tunswisuiieliile weight wiethunvhuisuazadann
segmentation Tasd LU ateFUnsIMarILIA $1UaU 100 Fu wegnsAnuETingUszasindnitemiidnga
\wunsos wozamBeswesiuiudsndsiidiianannm segmentation  fildRInN1sIuNg wagamaInMILLN
Wisuiflsuiunmaaeiiadiesieay uasmussansamuediaiaa Tneen root means square error of prediction (RMSEP)uaze1
coefficient of determination (R)7il#anlana Resnet 50 fuadwnsiniiluna Resnet 101 Wntion wazdoinduaiivensuld
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Abstract

The present cassava harvesting method was labor-intensive. This research was performed to prove in machine
vision system utilization for cassava stalk detection, as a first step in development of automatic cassava harvester. A
cassava tree holds on the cassava pulling machine, in laboratory, it was capture as Red Green Blue (RGB) image. Mask
Region Convolutional Neural Network (Mask-RCNN) with Resnet 101 and Resnet 50 model was used to train weight for
predicting the cassava stalk segmentation. The 100 segmentation images of various stalk shape and size were converted
to mask image. Then, it was calculated centroid (x, y coordinate) and inclination, which were main objective. The result
from manual annotation (target) were compared with the result from predicted segmentation. The root means square
error of prediction (RMSEP) and coefficient of determination (R") were used to evaluate the model performance. The
Resnet 50 model was slightly better than Resnet 101 model and these results were satisfactory to use as design
criterion of robotic grasper development.

Keywords: Cassava tuber, Automatic harvester, Machine vision, Instance segmentation, Stalk detection
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Research and Development of an Automatic Variable Rate use on Seed Drills with Fertilizer

Applicators for Field Crop on Seed Production
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Abstract

Plant production technology according to soil fertility is applying of technology as plant requirements and
depending on each location such as seed sowing rate, fertilizers sowing rate and pesticide control rate. The objective of
this study was to research and develop “an Automatic Variable Rate use on Seed Drills with Fertilizer Applicators”. The
micro controller (Arduino mega 2560) controlled speed of DC motor (24 V, 500 W) that driven seeds and fertilizers
sowing shaft. This machine commanded via PWM (Pulse Width Modulation) signal and used an encoder to measure the
speed of ground wheel. The results showed that corn crops at distances 20x75 and 25x75 cm, seeds sowing rates were

2.71 and 2.02 kg.raf1 respectively. Soybean crops at distances 15x50 and 20x50 cm, seeds sowing rates were 13.15
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and11.35 kg.raf1 respectively. And mung bean crops at distances 15x50 and 20x50 cm, seeds sowing rates were 7.15 and
6.02 kg.raiflrespectively. While fertilizers sowing rates were set for corn, soybean, and mung beans at 50, 25,and 25
kg.raifl. Fertilizers sowing rates were 45.98, 27.75,and 27.47 kg.raiflrespectively.This research demonstrated that an
Automatic Variable Rate use on Seed Drills with Fertilizer Applicators could set seed and fertilizer rates according to

recommendation rates and plant production technologies.
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Development of an Ambient Air Control System for Smart Mushroom House
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Abstract

Agricultural Engineering Research Institute has designed and developed a prototype of smart mushroom house with
the size of 120x250x180 cm (WxLxH). The top roof is plastic and covered with net shading. The side walls are net
shading. The drip system, with a dripper every 30 cm, is installed above the walls to reduce the temperature and
increase the relative humidity in the mushroom house. The humidifier installed inside the house is in the form of an
evaporative cooling system consisting of an air blowing fan and a pump circulating water through and over a cooling
pad. Air temperature is reduced by evaporation of water into the airstream. As water evaporates, energy is lost from the
air causing its temperature to drop. Ambient air control system is designed using an ambient air sensor sending data to
embedded board every 30 second to automatically operate the humidifier when the temperature inside the mushroom
house is higher than 24°C and the relative humidity inside is lower than 85%. The drip control system will operate if the

temperature inside the mushroom house is higher than 24°C and the relative humidity inside is lower than 70%. Testing
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result is satisfied. The embedded board Arduino Uno R3 written by Matlab Simulink can control the ambient air under
the conditions designed, resulting in suitable temperature and relative humidity for mushroom cultivation.

Keywords: Smart mushroom house; Control system;Ambient air
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Abstract

The objective of this project is to design and test a cap sealer with hot steam to reduce working time. Increase
the quality of the sealing and improve the operability. The factors affecting the testing of the cap sealer with hot steam
are as follows: The first factor is size cover: a 6 cm 8.5 cm and the third factor is the sealing time per vial: 2 or 10 sec.
The results showed that cap sealer was the most effective with using a 6 cm cap and 3 sec sealed time. The sealing
capability of shrink film is 523 bottles h'. The percentage of sealing loss was 8.33 percent, and the sealing efficiency
was cap sealer 91.67 percent. energy used 2.7425 kWh or calculated as electricity rate 11.6 bath h' as you can see, cap
sealer with hot steam can work quickly. The cap sealer with hot steam has high sealing quality and seal capacity.

Keywords: Seal, Bottle cap, Steam, Pneumatics
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Abstract

Agricultural Engineering Research Institute has designed and developed a smart evaporative greenhouse with the
size of 150x300 x300 cm (WxLxH). The fan and pad system consists of 2 exhaust fans (155 Watt) at one end of the
greenhouse and a pump circulating water through and over a cooling pad of 150x15x200 cm (WxLxH) size installed at
the opposite end of the greenhouse. Air temperature is reduced by evaporation of water into the airstream. As water
evaporates, energy is lost from the air causing the temperature to drop. Ambient air control system is designed using an
ambient air sensor and a light sensor sending data to embedded board every 30 second to automatically operate
ventilation control system when the temperature inside greenhouse is higher than 23°C and the relative humidity inside
the greenhouse is lower than 70%. It will also work when relative humidity inside the greenhouse is higher than 85% as
well as relative humidity inside is 5% higher than outside. Circulating water pump control system will be opereted if the
temperature inside greenhouse is higher than 23°C and the relative humidity inside the greenhouse is lower than 65%.
Automatic shading system will be operated if the light intensity outside greenhouse is higher than 35,000 lux. Momotaro

tomatoes from Japan were plant in the greenhouse. Testing results is satisfied. The embedded board written by Matlab
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Simulink, both Arduino Uno R3 for ambient air control and Arduino Mega 2560 for shading system control, can operate
under the conditions designed.

Keywords: Smart evaporative greenhouse; Control system; Ambient air; Light
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Abstract

The objective of this experiment is to study the feasibility of tuber yield in cassava fields using imagery
acquired from multispectral camera mounted on Unmanned Arial Vehicle (UAV). The UAV equipped with
multispectral camera were used to fly over a cassava field once a month starting when cassava age is 4 months
old until 7 months old (April-July). There is total 4 flight mission. The acquired images were generated in
PixdDmapper to produce reflectance maps in 5 bands, Blue, Green, Red, NIR, and Rededge band. These 5
reflectance maps were used to calculate 3 vegetation indices, normalized difference vegetation index (NDVI),
simple ratio vegetation index (RVI), and chlorophyll vegetation index (Clrededge) and estimate canopy area. Total
fresh weight of tuber was plotted with NDVI, RVI, Clrededge, and canopy area respectively. The results show that
total fresh weight of tuber has correlation coefficient (r) with NDVI (0.77), RVI (0.82), Clirededge (0.82), and canopy
area (0.85). However, NDVI is too sensitive to the changes of chlrophyll concentration which NDVI value steeply
increased after rain incident while total weight of tuber is not sharply increased, so NDVI might not be a good
predictor for this study. While RVI, Clrededge, and canopy area are potential variables for further calibration of
tuber yield prediction in cassava fields. This prediction model will provide important information for increasing

efficiency of cassava harvest.

Keywords: Cassava, UAV, Canopy area
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Feasibility study of vine weed detection in sugarcane fields using vegetation indexes obtained

from UAV imagery.
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Abstract

Controlling weeds with drones in sugarcane field is the most appropriate way for the area that controlling weeds
with tractor and human are unavailable, especially for vine weed. This type of weed greatly affects sugarcane vyield,
which must be eliminated before sugarcane reaches the sugar accumulation stage at 8-9 months of age. Therefore,
studying and developing weed mapping with drones to locate weed positions in the sugarcane field is needed.This
research aimed to study vine weed detection in the sugarcane field, when sugarcane reaches eight months of age, using

six vegetation indexes (VIs).Images were acquired by a multi-spectral camera mounted on unmanned arial vehicle (UAV).
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Ten sub-plots, with 36 m x 18 m plot size each, were used in this experiment. Each sub-plot was designed as a
sample.Threshold and classification methods were applied for weed detection analysis. Then, hexagon maps of weed-
cane classification were created.The results showed that the quality percentage (QP%) of weed detection using VARI,
GNDVI, ExGR, NDVI, VI, and DRIT, are 78.44%, 81.21%, 84.21%, 84.83%, 94.05%, and 97.28%,respectively. This result
indicates that VI and DRIT are suitable and effective for weed detection.

Keywords: Weed detection, vegetation indexes, Sugarcane
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Abstract

The aim of this research was to compare the adequacy of runoff in the area of Phuwiang district, Khonkean
province with water consumption in various activities. Inflow runoff has been calculated by SCS CN method. Crop water
requirement was determined by Penman-Monteith. Water balance theory was used to compare water requirement in
various activities with water budget. From this study found that total amount of runoff was 5,081,285.49 m’ and
amount of water in all activities was 3,040,614.74 mS.MonthLy rainfall data were analyzed, in
September it was found that amount of runoff are more than water consumption in all activities approximately
1,384,523.05 m’. Thus, they should have more reservoirs, dredging the ponds and canals to increase efficiency water

storage and have a good cultivation planning.

Keywords: Run off, Water management, Evapotranspiration
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Abstract
Water hyacinth was a weed, resulting in environmental and ecology problems. The study was basic information found
that water hyacinth can be making a logical plant pot. Therefore, the primary objective of this research was to study
Factors affecting plant pot forming with a mulberry paper from water hyacinthby compression mold. The study is the
following; (1.) The physical properties of water hyacinth. (2.) The properties of a mulberry paper from water hyacinth
and (3.) Evaluation of factor pot’s forming by use compression mold. With the test to physical properties of water
hyacinth. The result shows that the value of fiber strength by measure the strengths resistance, it has the most value
was 356.47 newton at the moisture value was 20.41 percent. When the test to properties of a mulberry paper from
water hyacinth was found that the moisture value was inverse to the strength of a mulberry paper fiber and the
moisture value was 55.62 percent has appropriate to compression process this a mulberry paper from water hyacinth
plant pot forming. Which the operation of forming the pot by compression process in 30 seconds with the pressure was
value 30 ton to appropriate value with pot’s forming compression. This pot’s forming by compression process has the

strength resistance was 307.5 newton and water holding capacity was 220.20 percent.
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