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A 50 EeEEE BusihssemaElenty FFG
SAZN®) HVAC ENINEERING CORPORATION LIMITED

useng WuFeanuuuuazaswIAavauLRLWUKD B Fluidized spray Dryers
WusrwusnuassigdediudssinAuauandeu lasdaunsainiuau (Instruments & Control )
uaznaspuANulasansBudedAuRSavsuLth No yavlanminglsu AuAUMSIALUY
uazagwindavlag3Amnsinyas (Agricultural Processing Engineer - Ad.1A3avna )
Audirndidu AruSAASSUMANS UnsasAans Ussaumsaidadviadaviuthvavlanonglsu
(Nestle Milk powder plant, NIRO & An-Hydro Spray dryer) ndoudd w.A. 2532

FLUIDIZED
SPRAY DRYER

PLATE PASTEURIZER TUBE STERILIZER

: . - Tel 02-1011041,02-1620375, 081-3381098,
32/24 ki 4 a.Mem: a.a1ulAn 2.Unus1li 12160 08I-TI61674 Fax. 02-1011044

E-mail : kchampagdi@gmailcom , hvac_thai@yahoo.com Website : www.foodprocessmachines.com
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A = e T P & g

USYnN LOUILWGE LOUDLUYSYADSUDLISEU DI1AQ
HVAC HVAC ENINEERING CORPORATION LIMITED
A

usUnaiurnaalAZavalsgasiewevsiedeinasadvaanlugous:inaAliaudiu wu
Boauiu a1d Auwy dulalitde valge sulde a4 laglAuauut aod :

) 1. awnsniduindevdaitiovarungl 101/ ean Inlet/ outiet temperature = 400/160°C
e, " 24 $lue (ulsvonudenni) laetsinsavagwaudounvu Direct gas heater (Max. Temp.
-, 500 - 600°C) udlud uavlsomualustasiwamsuazayuls iinsovaswausauuuu
Indirect gas heater (aufuuAaliduianu) snsaiduinsavaasa 24 $Hluy, 6 Sudedumi

2 grukpiiaudauntnuanasn (inlet/outiet temp.) ansansuAuikavilasinnuAaiandou
| . Wew +1°C

3. awnsaidontdidowaviiulwih, Hot ofl, adu, ufa LPG. Ko Natural gas Wus:uu Indirect
gas heater &suams ayulws 9a4 k3as:uu Direct gas heater dsuansiali Juiail qaq

4. annsnawsdosivansanaddelthkaanadouaanasad wu u ayulws o akisiasy Juiai
= S anstail Raunsy 9a4 NANUIGUTUYSY vavudy 50 - 65% LaansIwduasey

5. wonldmnmsaisgasie uwvuuadoud 5 - 20 Tuasau uazansna:atethldd
(Instant) Tavawnsadiade External Fluidized bed ®uwiduld

FALLING FILM EVAPORATOR

: - ~ Tel 02-1071041,02-1620375, 0813381098,
32/24 rj 4 a.Mown: a.a1ulAn 9.Unus1l 12160 08I-1161674 Fax. 02-1011044

E-mail : kchampagdi@gmailcom , hvac_thai@yahoo.com Website : www.foodprocessmachines.com
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Fluid Power Engineering
FLUID POWER T7JU—A YR INT— T =T 5

ENGINEERING CO. LTD.

Hydraulic Pneumatic Oil Filtration | Air Compressor

YLIREN (-—ffiSNC @ TAISEI KOGYO , I-l\‘ll\‘IEFAT

Hoaucw - |HEC

74 v29gmwoy 1 ugn 6 auuASUASUNS
LWUIVKUDLUDU WwaUsHDA nnu. 10250

74 Soi Supapong 1 Yaké, Srinakarin Rd.
Nongbon, Prawet, Bangkok 10250. (Thailand) www fluidpower.co.th

®MASUDA %SK Hirose Valves

O Tel : 02-321-8941-8
© contact@fluidpower.coth
sales4@fluidpower.co.th
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Move into the future with reliable measurements

(H K YOWA

useN A3 1Guiien (Insuaud) $1Aa WuanuiktvuavusEniAEI3 S1dnlnstA duaanstiur $1a
AUs:inAgYu DFoidevlussandumsiamelulszinadoudd 1949 dortklangsndualasuinailunsousn
uS¥n Kyowa laWauunuaznigalasuna (Strain gages), nsiuadowas (Transducer) wu Load cell,
Pressure, Acceleration, Torque ta: Displacement Transducer uanmintigvdinsaviiosakaigsia wu
Data Logger, Data Recorders, Dynamic Strain Amplifier tlaz Instrumentation Amplifiers Abdoldwoun
tuBavAniuuGadio Avluls:inAgYuua:usgnsutidous:inanilan
waaAurinkankaguas:uuiwaulos Kyowa lagathniduauneluanmuussedio q uavaAsy
uaznsu sauludivsovsumudugaaiknssugiugud 1n3avdnskiin gaaknssusalw 1A3aVTU VIUNQEDU

wazvrumvaiudnassulesi wuau

R 0-2117-3760 ™ sales-thailand2@kyowa-ei.co.th @® saleskyowa f Kyowa Dengyo Thailand

< Mueang Samut Prakan,

® Water Activity Addium =
Samut Prakan 10280 ® Texture Analyser g e
® Rapid Visco Analyser / NIR Analyser ==!k':t'r:r:'
)) For More Info 210 GET IN ® Hyperspectral Imaging cameras seecim
g’ : 0888742201 5| SCAN NOW ! T
. £ ® Ehylene Analyser FEEX
: sales@charpa.co.th
® 02 CO2CO Analyser M
A V.

CHARPA
TECHCENTER

Implement
Your Goal

High Accuracy

Measurement

We are a distrib

108/2 Moo 4, Praksaq,
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SKS ASAUWIUAY

AUNN1SWAINLATEANINANBATANUNANIVINTT
<@

LUISe Uy THeudne

FRANDENT &]g HEXAGON

ALBUZ AS] e .

[ETHIER 4R

MAX @pinsé’iﬂ

skshs oy

@ 359 1.1 A.AMWINAY B.AUWILAY 2.uATUTY 73140
- 1n3.034-351-140, 082-1507475, 081-7358587

; E-mail: Sks.implement@gmail.com
. Facebook: ASAunsuaueInes

=

MOISTURE ANALYZER _Blometrlcs
Powerful and Easy Analysis echno
-
Moisture analyzer Model MB 50 is an instrument for determining _/ ’ N\
the moisture content of both solid and liquid substances by providing y ¢ “"
heat using a halogen lamp for rapid and accurate moisture content |~ \ \ /
determination. It is used industrial, agriculture, laboratory opplicotions&

Some typical applications are: tobacco, paper, food, tea, corn, rice,
chemical, raw materials and textile materials etc.

» Halogen Lamp heating

» LCD display 4.3-inch color large touch screen

» Display Real-time Curve

» One key test

» Provide 2 test modes of Auto and Timing

» Multiple drying modes - Standard and Rapid heating modes

» Supports PC connection and port for USB drive

» Thermal printer can be connected via Bluetooth (option)

» Heat insulated load cell technology to prevent the heating
process from affecting the weighing accuracy

ure Analyzer

\\\“"/, uSEn n1avdne s1eud 911in | AruSswa (Uanw) [] (+66) 61 858 9249
'@ >

thatchaphon.m@saengvithscience.co.th | & www.saengvithscience.co.th
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ProxiScout™
Portable NIR for
On-Site Analysis

ProxiScout™ Aata3avalualasilaas Near-
Infrared (NIR) uuuwawiiaaulongoiusiasi:k
muMsLAEAS YIBIRRURUGDIUAILISANSID
J1IAsRAMWLIA:aVAUSEndUYavINaGU
momstagasldagiossa$uazubugitunia
auu Wawadunisds:duavAds:aauntotAib
YoVINNGU KEoMSOSIDAdUANIUALIUDLA:
A2IUEDAAADVUIVIAAMUINASTIUALIATW
gunsad aanuUUTAlGvIUSIE uazsavsus
rhviulumAauIL asaRaIuiAUAS:UIUMS
AIUAUAUMWIATMSTamsInnauldogols
sogda wamsilasiKaisauaavlariufpiu
usuwatnguuubafia ullulkuoaawlad vooan
szaumsdadulaavirmnssudrodoyaldodn

S:AUKRVURUTANS fu OUAUTVIUDSY

Contact us:

BUCHI (Thailand) Ltd.

ﬁm]]) +66 2 862 0851
thailand@buchi.com

SSMYOAKASIAIUN

Wmmnnns:uo,umsw‘é?oﬁoamnlufaéua: Al

e
o N

Clonning Operator
16 Al Ustudawauanounu
mshouunuAy

Ai Vision

asooaaUANUNW
dumenwadaludGuuuealng
Fully Automation
ssyumsriudaludd
lunssuoumswaa

i
4

dououoinisdad

@ Aatunwa

dosmsweuuninalulaggoase:
Value Chain

(o 08 Net-Zero

NET ZERO aamsuaauadesisiSounston

=420 99, 90% 1

w@ @cptieed ) CPFFeed () CPF Feed Solution | @ www.cpffeedsolution.com
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Advanced Agriculture analysis for eveyone

FOSS

ANALYTICS BEYOND MEASURE

NIRS™ DS3

Automated tests on
ground and unground,
solid and semi-solid
samples

Infratec™
NIR Grain Analyser

The latest advances in NIR
technology

ok 10110 Thailand

m daswa
Mitr Phol

PURE REFINED
SUGAR

thmanswviousant asi0nsua

18

KJELTEC™

Total Kjeldahl Nitrogen Analyzer

This instrument &
is SmartAnalytics
enabled

A simple and reliable solution for safe,
semi-automated distillations according
to the global reference method

uaswa

Mitr Phol

UGINAL

E SYRUP

19.3499/2568
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ABSTRACT
Near-infrared hyperspectral imaging (NIR-HSI) is a non-destructive technique for assessing
components that indicate the internal quality of agricultural materials. It is an accurate and rapid method.
This research investigated the NIR-HSI technique to develop a predictive model for total soluble solids (TSS)
using sugarcane stalk samples of the Khon Kaen 3 variety harvested at 7-8 months of age. The obtained

data were in the form of three-dimensional spectral data (hypercube) in the wavelength range of 900-1700
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nm, using a reflectance measurement mode. Laboratory-measured TSS values were used to construct
prediction equations based on Partial Least Squares Regression (PLSR).

The sugarcane samples were measured under two conditions: normal absorbance measurement
and measurement using a rotating sugarcane device. The results showed that the prediction model derived
from samples measured with the rotating device provided the best performance, with a coefficient of
determination (R?) of 0.836, a standard error of prediction (SEP) of 0.918 °Brix, and an RPD of 2.45, indicating
that the model is effective for quality evaluation.

Furthermore, applying the developed equation to predict pixel-wise absorbance values of the
hypercube data revealed the spatial distribution of TSS on the surface of the sugarcane stalk. The
distribution map was able to provide a comprehensive visualization of the entire stalk sample. The use of
an automatic rotating device helps overcome the limitations associated with cylindrical objects, which
otherwise cause inaccuracies in TSS visualization near the edges of the stalk.

Keywords: Sugar can stalk, Hyperscpectral imaging, Near infrared, Rotating device
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ABSTRACT

This study aimed to design and evaluate a day-night simulation system using dynamic spectrum
lighting integrated with an artificial intelligence—-based automation control to regulate the growth of broccoli
sprouts. A factorial experiment was conducted under photoperiods of 12:12 h, 16:8 h, and 18:6 h combined
with bluerred light ratios of 40:60 and 25:75. The results indicated that extending the photoperiod
significantly increased the average height from 6.8 + 0.5 to 11.3 + 1.1 cm and the fresh weight from 92.4 +
6.1 to 158.9 = 12.4 g per tray, while the germination rate ranged from 91.2 to 96.8%. The blue:red light ratio
of 25:75 consistently produced superior growth performance compared with the 40:60 ratio. The developed
system effectively regulated sprout growth and demonstrates strong potential for application in smart

agriculture systems.
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ABSTRACT
The purpose of this study was to study and compare changes in the physical properties and
cooking quality of Jasmine 105 rice stored in nitrogen-contion chamber and normal storage in jumbo bags
for a period of 16 weeks. The physical properties were moisture content, grain shape, weight of 100 grains,
milling qualities and hardness. The cooking qualities were cooking time, water absorption rate, volume
expansion rate, and elongation ration of cooked rice. Statistical data were analyzed at a level of 95%
confidence, and the results of the experiment showed that the storage period and storage pattern had no

significant effect on moisture content, grain weight and cooking time. However, storage in nitrogen-condition
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chamber affects the clarity and hardness of the rice at certain times, with an 8-week storage period providing
optimal hardness and transparency of milling quality. As for cooking quality, it was found that the water
absorption rate, volume expansion rate, and elongation rate of cooked rice on both the long and wide
sides were high in the 8th week and tended to change as the storage period increased. The results of this
study can be used as information to determine the preservation guidelines for rice to maintain quality for
processing and export.

Keywords: Jasmin rice 105, Rice storage, Nitrogen-condition, Cooking qualities
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ABSTRACT
This research aimed to design and develop a smartphone-controlled disinfection spraying vehicle
for poultry houses using the Blynk application for real-time control and monitoring. The system is operated
via an Arduino UNO R4 WiFi board integrated with Internet of Things (IoT) technology to improve disinfection
efficiency, reduce labor requirements, and minimize the risk of disease transmission. A prototype consisting
of the main structure, control box, power supply system, and spraying unit was designed and constructed.
The operation begins with preparing water and disinfectant, adjusting the spray pole to an appropriate

height, and activating the system through the Blynk application. Once connected to a wireless network,
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users can easily control the vehicle’s movement, spraying function, and speed via a smartphone. The
system employs a high-pressure water pump and mist-type spray nozzles to ensure uniform disinfectant
distribution within the poultry house. Performance testing showed that the system achieved a working
capacity of 1,957.58 m2 per hour, with optimal spraying quality at a pressure of 4 bar and a spraying rate of
17.40 liters per hour. Based on an estimated operating time of 80 hours per year, the system demonstrated
a payback period of approximately 7 months.

Keywords : Disinfection Unit, Poultry House, Application, Smartphone
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Assessment of Sugarcane Carbon Sequestration Using UAV-Based Data
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ABSTRACT
Sugarcane is a major economic crop in Thailand and has a high potential for carbon sequestration
through biomass accumulation, which can contribute to the reduction of greenhouse gas emissions from
the agricultural sector. However, the assessment of carbon stock in sugarcane at the field scale remains
challenging due to the reliance on field-based measurements that require considerable time, labor, and

resources. These limitations restrict large-scale spatial assessment and long-term monitoring. Although

32



), 'AGRIT=CH FOR o ¢ A e ¢a .
%_\TJ KaareArT EEN FUTURE 19-20 NUAWKS 2569 AWIINLIRLINHATATANS INDUAAATUNIUEY

UNIVERSITY

/_\ a a A &4
/‘_‘\ KU @ f’l’lil]St?};&l’]ﬁ’lﬂ’]i[ﬂidd’]%’]ﬁ’!ﬂii&lLﬂEG\iLWi\‘I%’]G\ A39N 32

standard equations for estimating carbon stock from sugarcane biomass are available, their application in
combination with spatial data is still limited and lacks flexibility for practical use.This study aimed to develop
a Machine Learning model for estimating carbon sequestration in sugarcane using data obtained from
varietal test plots, with the Khon Kaen 3 cultivar selected as a case study. Unmanned aerial vehicle (UAV)
imagery was integrated with empirical equations established by the Department of Agriculture, which were
used as a reference for carbon calculation. UAV data were processed to generate Digital Surface Models
(DSM) and Digital Terrain Models (DTM), from which the Canopy Height Model (CHM) was derived. Structural
variables of sugarcane at the clump level were extracted from the CHM and used as input variables for
Machine Learning model development.

The results indicated that the maximum canopy height showed a strong positive relationship with
sugarcane carbon stock. The Artificial Neural Network model provided the best performance, with a
coefficient of determination (R2) of approximately 0.84 and a root mean square error (RMSE) of about 1.6
tons of carbon per rai. These findings demonstrate that the proposed approach effectively links UAV-derived
structural information with carbon stock estimation and extends the applicability of standard carbon
calculation equations to spatial-scale assessments. The approach can support carbon management and
promote sustainable agricultural development in the future.

Keywords: Sugarcane, Carbon sequestration, Unmanned Aerial Vehicle (UAV), Canopy Height Model,

Machine Learning, Allometric equation
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ABSTRACT

This study aimed to design and develop a semi-automatic seed dispensing machine for
reforestation drone capsules to reduce labor dependency and improve seed preparation efficiency. The
prototype was designed using a rotary drum mechanism with seed pockets driven by a stepper motor,
combined with a conveyor belt powered by an AC motor. An infrared sensor was employed to detect
capsule positions and seed dispensing events. The system was controlled and monitored using an NI USB-
6009 data acquisition device integrated with LabVIEW software.

Performance evaluation was conducted using teak seeds as a case study. The experimental results
showed that the developed machine achieved an average dispensing rate of 120 seeds per minute, with
an average efficiency of 85.6% and a seed loss rate of 14.4%. In comparison, manual seeding achieved an
average rate of only 77.33 seeds per minute. The machine demonstrated higher accuracy and consistency

than human labor.
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The results indicate that the proposed semi-automatic seed dispenser is practical for preparing
reminders of drone-based reforestation capsules and has strong potential to enhance large-scale
reforestation efficiency.

Keywords: eed dispenser, reforestation drone, LabVIEW
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ABSTRACT

This project presents the development of a mathematical model and system identification of a
1,000-liter biochar furnace fueled by liquefied petroleum gas (LPG). The study focuses on describing the
dynamic behavior of the temperature control system inside the biochar combustion chamber within an
operating temperature range of 100-200 °C. The mathematical model is developed based on the principles
of energy conservation and heat transfer, with the system structure divided into three zones: the fuel
combustion chamber, the biochar furnace wall, and the biochar chamber. The model is formulated in a
state-space representation. System testing is carried out using a randomly tuned proportional-derivative
(PD) controller to excite the system, while temperature data are recorded at a sampling interval of 0.5 s
and subsequently used in a system identification process based on a genetic algorithm. The analysis results

indicate that a sixth-order transfer function model provides the highest accuracy, with a Mean Squared Error
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of 45.39 and a Percent Best Fit of 85.02%. Dynamic analysis further reveals that the system exhibits two
dominant time constants of 1,305.28 s and 5,624.14 s, a natural frequency of 0.0011 rad/s, and a damping
ratio of —0.002. These results indicate that the biochar furnace has high thermal inertia and is open-loop
unstable.

Keywords: system identification, biochar furnace, mathematical model, genetic algorithm
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ABSTRACT
This research aimed to design, build, and performance test of a jackfruit seed peeling machine.
The machine had dimensions of 110 x 120 x 130 cm (width x length x height). And consists of a frame,
peeling unit, and power transmission unit. A 1 HP electric motor was used to drive the machine through a
V-belt. The peeling unit was a cylindrical drum, 55 cm in diameter and 50 cm high, with a 1-inch-thick
diamond stone surface on the inside. The drum was placed vertically, and a rotating plate at the bottom
moved the seeds around inside, helping to peel off the seed skin and membrane. The study and

experiments consisted of the investigate of some physical properties of the jackfruit seeds, and testing
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suitable the operating conditions such as speed, time, and amount of seeds for the operation. Speeds of
400, 500, and 600 rpm, feed amounts of 4, 5, and 7 kg, and working times of 5, 6, and 7 minutes were
tested. The results showed that for “Thong Prasert” jackfruit seeds, which have an average diameter of
22.74 mm and 66.34%(wb) moisture, the appropriately operating condition was of 607 rpm speed, 5 kg of
seeds, and 5 minutes operation. Under these conditions, the machine had a working capacity of 60 kg/h,
84.42% completely peeled seeds, 0.75 kW of power, working efficiency of 95%

Keywords: Peeling machine, Jackfruit seed
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ABSTRACT

The objective of this research was to investigate the application of thermosyphons for heat
distribution in the roasting pot of a semi-automatic smokeless chili roaster. Thermosyphons were installed
at the lower section of the roasting pot. The thermosyphons were fabricated from copper tubes with an
outer diameter of 12.7 mm, and distilled water was used as the working fluid. A total of 20 thermosyphon
units were installed. The roasting temperature was set at 120°C, and the experimental duration was 15
minutes. The temperature measurements indicated that the installation of thermosyphons enhanced the
heat transfer rate and reduced the temperature difference between the bottom and the side wall of the
roasting pot.

Keywords: Chili Roaster, Thermosyphon, Heat Transfer
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ABSTRACT
Kale exhibits rapid post-harvest senescence, severely impacting shelf-life quality. This study
evaluates an integrated preservation technique combining microwave processing with refrigeration to
stabilize cellular structures. Microwave radiation was applied to induce molecular vibration of intracellular
water, promoting controlled expansion and micro-void formation within the cellular matrix to miticate
internal structural collapse. Subsequent refrigeration was employed to suppress metabolic rates and

enzymatic degradation.Results indicate that cellular structural integrity is significantly influenced by
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microwave frequency and exposure duration. Treatments at 318 and 563 MHz for 10 seconds resulted in
minimal morphological alterations. Conversely, frequencies of 563 and 931 MHz for 20-30 seconds led to
pronounced structural deformations, with the most substantial architecture changes occurring at 931 MHz
for 30 seconds. The study concludes that 318 MHz for 10 seconds is the optimal parameter for preserving
cellular integrity, offering a viable strategy for extending kale shelf life throush optimized combined
processing.

Keywords: Cellular Structural Integrity, Microwave-Assisted Cooling, Post-harvest Preservation
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ABSTRACT

Water management in vineyards under variable climatic conditions is a major challenge,
as conventional fixed irrigation often fails to reflect actual plant water demand, leading to excessive water
use or water stress during critical growth stages. This study aimed to investigate the relationships among
environmental factors, soil moisture, and plant water status, and to evaluate precision irrigation strategies
for vineyard water management.

The study was conducted at the Monsoon Valley Vineyard, Prachuap Khiri Khan Province, Thailand,
using seven-year-old Shiraz grapevines grown on sandy loam soil. The experimental area was divided into
irigated and non-irrigated plots. Leaf water potential (LWP), stem water potential (SWP), and stomatal
conductance (Gs) were monitored together with soil moisture measurements at depths of 30 and 60 cm,

weather data, and the calculation of readily available water (RAW). Irrigation scheduling was determined
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based on crop coefficient (Kc) values and plant water stress levels assessed using a pressure chamber and
a porometer.

The results showed that LWP, SWP, and Gs responded to environmental conditions, with the non-
irricated plot exhibiting clear water stress and pronounced stomatal closure. A strong correlation between
SWP and LWP confirmed that LWP is a reliable indicator of plant water status. Data-driven irrigation
scheduling reduced water use by up to approximately 50% compared with conventional fixed irrigation,

improving irrigation efficiency and supporting sustainable vineyard management.

Keywords: Precision irrigation; Plant water status; Leaf water potential; Evapotranspiration; Soil moisture
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ABSTRACT

Design of a Cassava Digger Blade Mounting Assembly for Three-Point Hitch Tractors were conducted
by investigating factors affecting harvest losses and by designing and evaluating the performance of the
blade assembly.

The study focused on the Kasetsart 50 cassava variety, which is drought-tolerant and widely cultivated
in the study area. The results showed that the average lateral spread of cassava roots was 51.50 cm, with an
average of 10.95 roots per stool and an average root weight of 8.8 kg. Soil moisture at a depth of 10 cm had
an average sample weight of 38.77 g, corresponding to an average moisture content of 7.68%. The design of
a Cassava digging blade attachment was tested over a distance of 30 m with a row spacing of 1.2 m using a
60-horsepower Kubota M6040SU tractor operating at an engine speed of 1,600 rpm, which was determined

to be the optimal operating condition. The results indicated a field capacity of 2.12 rai /hr, a harvest loss of
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8.24%, and a fuel consumption rate of 1.7 L /rai. Economic analysis revealed that, at a service rate of 220 baht
per rai, the payback period for the developed implement was approximately 9 days.

Keywords: Cassava Digger; Three-point hitch tractor; Harvesting efficiency
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Study and Observation of Plant Growth in Cultivation Plots

Using Camera-Based Monitoring and Artificial Intelligence Image Processing
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Agricultural Engineering Department, Faculty of Engineering at Kamphaeng Saen,
Kasetsart University Kamphaeng Saen Campus 73140
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Tassimnssudfiinguszasdifiofnwinsasquiulnvesinniunsanieldszuuugn iewamn
wieluladtensantiudnululnglindesuar ssuuussinananmiedgguseing (A) Tumaifisdssansninlu
nsfnmunisiasaiulnvesits ssuufinauiiulsznousae ndes Raspberry Pi Camera Module 3 @113y
Juiinaminnsurealuusazszezn1siasyiule wazlduesa Raspberry Pi 4 Tun1sussananatayaningiuiu
Tuma Al dmdussadusasusnulunuusluti wiouradeureiu wuwes BH1750, TDS Meter wag DHT22
ileLfudeyadawindon 1wu anaduuas Aanuthlwiheesansazans uazgamgdl iieldisyidedediinase
mssiulavesie hudiuvedluswrsunsiraduludnlalawa YOLOVI1n Rndmeninluin 2,193 a1n teanPrecision
\@a® 0.876, Recall 0.793 waz MAP@50 Lad e 0.865 Imﬁmqaqmﬁ MAP 0.918 LARINIANULL UL LAY
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ABSTRACT

This engineering project aims to investigate the growth of Green Cos Lettuce under a controlled
cultivation system and to develop a technology for automated leaf counting using camera-based monitoring
and artificial intelligence (Al) image processing to enhance plant growth assessment. The developed system
employs a Raspberry Pi Camera Module 3 to capture images of Green Cos Lettuce at various growth stages.
A Raspberry Pi 4 board is utilized for image processing in combination with Al models for automatic leaf
detection and counting. In addition, environmental sensors, including a BH1750 light intensity sensor, a TDS
meter for measuring nutrient solution electrical conductivity, and a DHT22 sensor for temperature and
humidity monitoring, are integrated to collect and store environmental data for analyzing factors influencing
plant growth. For the leaf counting algorithm, a YOLOv11n model was trained using 2,193 annotated leaf
images. The model achieved an average precision of 0.876, a recall of 0.793, and an mAP@50 of 0.865, with

a maximum mAP value of 0.918, demonstrating the accuracy and effectiveness of the proposed system.
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The developed system is capable of accurately and efficiently counting vegetable leaves, thereby improving
the monitoring and evaluation of plant growth.

Keywords: Green Cos Lettuce, Artificial intelligence, Observation of Plant Growth
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Design and Fabrication of a Corn Planting Device for a 3D Crane Robot
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aufid (3D Crane Robot) meldnAmnunsusiugt ieastiymanueainindeuresszerian uazannisld
L3$1U srUUUsEnoufenalnfunasUdosmdnluuanIne STUUAUANNTARBUTILNL X Y WAy Z uayszuy
aTRdeuanLUUUsTINaNan W Inglduasa Raspberry Pi 5 uaglduuuiiass YOLO dmsunsiadeaunisauLian
AnSauuuiBealng mnesanuaufianatn seuvizddundalmilnesiluifdefiusnmnsiuudadise 9n
mimaaumii’fwL@Jﬁm’hﬂwﬂm81%’1?1’3?7111’71':760141@Lﬁum@uéﬂaw 1, 1.5, 2 fiaduns WewSeudiuussansnim
seiemsnsTdiLuudiass YOLO way wuulalld wudh shduiilvunaduriguénans 15 fawas fuszavsamly
nMsduidediian Tnefisnsnsdusdaduiaegil 99.44 Wesidud uas 97.22 Wesidud lelduuudiass YOLO
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ABSTRACT

This research aimed to design and develop an autonomous corn planting system integrated with
a three-dimensional crane robot under the concept of precision agriculture. The objective was to reduce
planting distance errors and minimize labor requirements. The system consists of a vacuum-based seed
pickup and releasing mechanism, a three-axis (X, Y, and Z) motion control system, and a vision-based seed
inspection system. A Raspberry Pi 5 was used as the main controller, and a YOLO-based model was
implemented for real-time detection of successful seed pickup. If an error was detected, the system
automatically initiates a re-pickup process to increase the seed pickup success rate. Seed pickup
performance was tested using nozzle diameters of 1, 1.5 and 2 mm to compare efficiency with and without
the YOLO model. The results showed that the 1.5 mm nozzle provided the best performance, achieving
seed pickup success rates of 99.44% and 97.22% with and without the YOLO model, respectively. For a
nozzle diameter of 2 mm, the seed pickup success rate reached 100%; however, multiple seeds were

picked simultaneously in up to 20% of the trials. In planting experiments conducted using the three-
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dimensional crane system, the results demonstrated precise positional control, reduced seed dropping
errors, and consistent overall operation.

Keywords: corn, 3D crane robot, corn planter
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Testing the Automatic Cricket Feeder
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ABSTRACT

This project aims to test the functionality of an automatic cricket feeder and to control the
feeding amount to ensure consistency in every feeding session. The feeding process was performed three
times at intervals of 5 minutes. The feeding tests were conducted by dispending feed into trays with
dimensions of 30 cm in width and 40 cm in length. Each tray contained 250 grams of feed, with two trays
placed 20 cm apart. Feeding was performed three times every 5 minutes. The tests were conducted at
three different cricket feeder movement speeds of 1.92, 2.47, and 2.89 cm/s, and at three different feeding
system rotation speeds at 15, 17.5, and 20 rpm. The test results showed that the automatic feeder could
consistently operate at the set time, with an optimal movement speed of 1.92 cm/s and a feed dispending
speed of 15 rpm. This provides an average feed quantity of 250.20 grams, with a percentage error of 0.08%

and an accuracy of 99.92%, while the average power consumption of feeder was 6.99 W. Therefore,
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automatic cricket feeders can efficiently deliver the specified amount of cricket, reducing working time,
labor requirements, reducing work fatigue, and eliminating problems with inconsistent feeding.

Keywords: Feeder, Cricket, Automatic
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Analysis and Prediction of Airflow and Heat Transfer Inside a Betel Leaf Drying
Chamber Using a Hybrid Energy System from Solar Radiation and Solar-Powered
Electric Heater with CFD Techniques
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At fgUasdiiolieneiuasiunenisinavesenmauaznismemanuiouniglulsminui
Tungildszuundanusmaindsdanerinduazdmmesliiimdsnuuaseniing lngldimadenamansvoslvaids
Funn Tssmnuisdinunm 3 m x 3 m x 3 m wazUSaasenmanislulssanm 27 m> melufinsenianinusisly
wad iy 3 U sruundsnuusznaudeiedansenfinglurag 300-900 W/m2 samifudamesuiifas 1.0 kw
ilomunugamailiegluriadimne 45-55°C M5 gyt CFD fnsansnsnisinaeinia 0.10-0.20 m/s 3
aonndestusnsInmaasutisenaUszaa 13-27 b wan1sAnwmuindnsnisivaeinie 0.15 m3/s (ACH =
20 h') Wannevanzauiian Tnsgamgiiadsneluoglutis 47-54°C uazdianuunnssvesgmgiiliiiu 5°C
sruunasuslisEansamideanuiou 55-63% wazuuudnaes CFD fauusiugn IneiiAn RMSE 2.0-2.8°C
uaz MAPE < 7% wandlifiudsdnenmvomumsidmsumatanlsmnuiddunglumenumsnssm
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ABSTRACT
This study aims to analyze and predict airflow characteristics and heat transfer inside a betel leaf
drying chamber employing a hybrid energy system combining solar radiation and a solar-powered electric
heater, using computational fluid dynamics (CFD) techniques. The drying chamber has dimensions of 3 m
x 3 m x 3 m, with an internal air volume of approximately 27 m?, and is equipped with three drying trays
arranged vertically. The energy system consists of solar radiation with an intensity ranging from 300 to 900
W/m?, supplemented by a 1.0 kW electric heater, to maintain the target drying temperature within 45-55°C.

The CFD analysis was conducted for air flow rates of 0.10-0.20 m3/s, corresponding to air change rates of
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approximately 13-27 h™'. The results indicate that an air flow rate of 0.15 m3/s (ACH ~ 20 h™) provides the
most suitable operating condition, yielding an average internal temperature of 47-54°C with a maximum
temperature variation of less than 5°C. The hybrid energy system achieved a thermal efficiency of 55-639%,
while the CFD model demonstrated good predictive accuracy, with a root mean square error (RMSE) of 2.0-
2.8°C and a mean absolute percentage error (MAPE) below 7%. These results highlight the potential of the
proposed approach for developing efficient betel leaf drying systems in agricultural applications.
Keywords: Betel Leaf Drying Chamber, Hybrid Energy System, Computational Fluid Dynamics, Air Change
Rate, Energy Efficiency
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A Study of Strength of Feeding Head of Centrifugal Shrimp Feed Spreader by
Simulation Method
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TUsunsu SolidWorks Simulation #u31 sfanszangevsAuLuUiAIAILAUgIEadl 8.74 MPa vauziiianszane
91nsuuy 3 T Sldaudusiiigndl 3.98 MPa uandliiifiuinsiivdnuluiatisanussnseideluialdd
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ABSTRACT

A study of strength of feeding head of centrifugal shrimp feed spreader by simulation method.
This study compares the strength of materials used to construct different types of shrimp feeding head: a
prototype, a two-blade, a three-blade, and a four-blade design. The simulation and construction used
stainless steel grade 304 (AISI 304), with a force of 10 Newtons. Result of structural analysis of feeding head
using SolidWorks Simulation revealed that the prototype feeding head exhibited the highest stress at 8.74
MPa, while 3-bladed feeding head had the lowest stress at 3.98 MPa. The indicated that increasing the
number of blades better reduced the stress acting on the blades. The strain and deformation tend to
decrease with increasing stress. The four-bladed feeding head exhibited the least deformation at 0.003 mm,
and the measured strain remained within the elastic range according to Hooke's law, with a safety factor of
1.8, indicating sufficient structural stability and strength for practical use.

Keywords: Simulation, Shrimp Feed Spreader, Strength of Materials
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Design and Fabrication of Embryo-Removing Machine for Dry Lotus Seeds
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ABSTRACT

An embryo-removing machine for dry lotus seeds was developed to reduce processing time,
minimize occupational injury risks, and address labor shortages associated with manual embryo removal.
The prototype consists of a machine frame, a seed conveying system, a drilling unit, and a gear motor as
the prime mover. Machine operation begins with activating the conveying system, in which power is
transmitted through a four-slot Geneva mechanism to enable intermittent movement of the lotus seeds
and precise positioning beneath the drilling unit. The drilling motor then drives the drill bit in a vertical
reciprocating motion aligned with the seed cavity to remove the embryo. Performance tests were
conducted at conveyor chain speeds of 10, 13, and 16 rpm (corresponding to 0.25, 0.33, and 0.40 m/min),
using drill bit diameters of 2.0 and 2.5 mm. The optimal operating condition was achieved at a conveyor

speed of 13 rpm (0.33 m/min), yielding a maximum processing capacity of 0.87 kg/h. Under this condition,
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the damage rate was 25%, the embryo removal efficiency was 75%, and the electrical energy consumption
was 0.30 kW-h. An engineering economic analysis indicated a processing cost of 54.86 THB/kg. Assuming an
annual operating time of 1,440 hours, the payback period was 0.25 years, with a break-even point of 55
operating hours per year.

Keywords: Drilling machine; Lotus embryo; Dry lotus seeds
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ABSTRACT

The objective of this study was to evaluate a small-scale aeroponic cultivation system by growing
leafy vegetables (lettuce) and root/tuber crops (potato). Two nutrient solution application methods were
investigated: continuous nutrient spraying and intermittent spraying using an on-off system (1 hour on, 1
hour off).

The results showed that continuous nutrient spraying promoted better root development and
tuber formation in potatoes compared with the intermittent on-off method. However, no significant
difference in shoot growth of potatoes was observed between the two nutrient application methods. For
lettuce cultivation, both shoot and root growth exhibited trends similar to those observed in potato
cultivation. Based on the findings, it can be concluded that potato cultivation in an aeroponic system should
employ continuous nutrient spraying to enhance root growth and tuber development. In contrast, for leafy
vegetable cultivation, the intermittent nutrient spraying method (1 hour on, 1 hour off) is recommended,
as it provides comparable yields to continuous spraying while offering greater energy efficiency through

reduced electricity consumption.

Keywords: Small-scale growing system, Aeroponics
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ABSTRACT

Currently, the cassava stem cutting process still relies primarily on manual labor, which is time-
consuming and causes a bottleneck in the harvesting process due to the lack of appropriate agricultural
machinery to reduce labor requirements. This research aimed to establish design criteria for a semi-
automatic cassava stem cutting machine using a cylindrical saw blade with working performance
comparable to or higher than that of human labor. The study involved an investigation of cassava harvesting
practices employed by farmers in Maha Sarakham and Khon Kaen provinces. Physical characteristics of
cassava plants were collected, including stem base diameter, weight, canopy height, and root distribution
distance. The collected data were then used to evaluate the operational performance of the developed

test rig under actual working conditions. The results indicated that design criteria for the semi-automatic
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cassava stem cutting machine using a cylindrical saw blade could be established in terms of both structural
configuration and operational performance. The machine exhibited an average working capacity
approximately three times higher than that of human labor, with an average productivity of 327 plants per
hour. The cassava root loss was 3.23%, and the electrical energy consumption cost was 4.68 THB per hour.
Additionally, the machine was able to reduce labor costs in the cassava harvesting process by an average
of 2,523.33 THB per day.

Keywords: Cassava, Cassava root-cutting machine, Design criteria, Harvesting
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ABSTRACT

Climate change problems caused by the increasing concentration of greenhouse gases have
become a major concern. Thailand has set a target to achieve carbon neutrality by 2050; however, the
agricultural sector still faces the problem of more than 44.49 million tons of residual biomass generated
annually. Due to the country’s extensive agricultural area, the management of leftover biomass materials
remains challenging. Common types of agricultural biomass residues include corn cobs, sugarcane leaves,
rice straw, cassava rhizomes, and wood residues, which are often disposed of by open burning. This practice

causes air pollution and results in the loss of potential energy resources.
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Therefore, this research proposes biomass management approaches for carbon sequestration and
renewable energy production. The objectives of this study are to investigate the physical and chemical
properties of three types of biomass feedstocks, the steps involved in the biochar production process, the
carbon dioxide equivalent (kgCO2eq) emissions from the biochar production of all three feedstocks, and
the factors used to evaluate biochar quality. Experiments were conducted using two types of furnaces: a
pyrolysis furnace and a gasifier furnace. Data were collected on physical and chemical properties, fuel
consumption, combustion time, rate of temperature increase, biochar yield, and carbon dioxide equivalent
emissions.

The results showed that the pyrolysis furnace using cassava rhizomes with a moisture content
of 20.55% produced relatively low carbon dioxide equivalent emissions of 31.97 kgCO2eq and yielded high
biochar energy efficiency of 7,262.19 cal/g, with a biochar yield of 29.41%. Meanwhile, the gasifier furnace
using corn cobs produced even lower carbon dioxide equivalent emissions of 28.98 keCO2eq, with a high
biochar energy efficiency of 6,433.08 cal/g and a biochar yield of 31.21%. These two types of biomass at
the specified moisture contents were found to be the most suitable for each furnace process. The pyrolysis
furnace is more suitable for large-sized biomass, whereas the gasifier furnace is more suitable for small-
sized biomass.

Keywords: Biochar, Carbon dioxide equivalent (kgCO2eq), Pyrolysis, Gasifier
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ABSTRACT

This project aims to design and develop an open-system melon cultivation set by integrating
artificial lighting technology with natural sunlight and using solar panels as the primary energy source for
controlling greenhouse systems, including irrigation, lighting, and humidity monitoring systems, in order to
provide suitable conditions for melon growth. The project is based on the concept of reducing dependence
on external resources, lowering labor costs, and decreasing fertilizer usage in conventional cultivation
systems, while also promoting the use of clean energy that is environmentally friendly and supporting the
development of sustainable agricultural systems. In this project, a small-scale greenhouse was designed,
along with an irrigation and lighting control system using a microcontroller integrated with humidity sensors
installed inside the greenhouse. The lighting system employs LED grow lights with wavelengths suitable for
the photosynthesis process of plants, particularly blue light, which helps promote plant growth and

enhance crop quality. The entire system operates using solar energy combined with battery storage for
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energy retention. The prototype system was installed and tested in a small greenhouse located at Ban
Khlong Klang, Phlapphla Subdistrict, Chok Chai District, Nakhon Ratchasima Province.
Keywords: Melon, Artificial Light, Cropping system
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ABSTRACT

Cassava is a significant economic crop in Thailand; however, traditional planting relies heavily on
manual labor, leading to high labor costs and shortages. Additionally, mealybug infestations require
chemical treatment of cuttings prior to planting. This study aimed to develop a stem feeding system for a
cassava planter to improve planting efficiency and reduce labor dependency. Experimental results
demonstrated that the feeding system functioned effectively with the cassava planter, delivering cuttings
smoothly and continuously. The optimal feeding angle was identified as 45-60 degrees. Structural analysis
using SOLIDWORKS confirmed that the system was structurally sound, capable of withstanding operational
forces and reduce damage to 6 percent.

Keywords: Cassava planting machine, Seed feeding mechanism, Cassava
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ABSTRACT

Currently, agricultural production places increasing emphasis on food safety and product quality,
particularly regarding contamination by chemicals and heavy metals in soil and agricultural products, which
is a critical factor for certification under safe and organic agricultural standards. This research aimed to
develop a platform for monitoring and evaluating soil and agricultural product quality by applying X-ray
fluorescence (XRF) technology to determine the elemental composition of nutrients and heavy metals,
together with the development of data interpretation algorithms and real-time result visualization through
a mobile application. The results demonstrated that the XRF device could accurately and reliably detect
heavy metals, including arsenic, cadmium, lead, and mercury, as well as major and secondary nutrients in
soil samples. The relationship between XRF measurements and elemental concentrations exhibited a linear
regression model with coefficients of determination (R?) ranging from 0.998 to 1.000, indicating high

reliability. The derived equations were implemented as algorithms in a database system and a mobile
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application to support rapid and efficient assessment of soil safety and fertility in agricultural production

systems.

Keywords: safe and organic agriculture standards., X-ray fluorescence (XRF), Heavy Metal Contamination,

nutrients
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ABSTRACT

An articulated robot manipulator is a dynamic system whose energy consumption is strongly
influenced by motion trajectories, joint velocities, and joint accelerations over time. Consequently, energy
consumption analysis is a critical aspect of efficient system design and operation. This study presents the
development of a mathematical model for analyzing the energy consumption of an articulated robot
manipulator, with particular emphasis on the coupling between the electrical and mechanical subsystems.
The proposed model comprises an electrical model of the drive motors and a mechanical model of the
manipulator structure, which are integrated through equations relating joint torque, angular velocity, and
power consumption. The model is utilized to analyze the energy consumption behavior of the manipulator
under various motion trajectories and operating conditions, and its accuracy is validated through comparison

with experimental results. The results indicate that the proposed model can effectively capture the trends
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and characteristics of energy consumption in articulated robot manipulators, with an acceptable level of
error for engineering analysis. The developed model can serve as a practical tool for energy consumption
evaluation and as a foundation for energy-efficient trajectory planning and control strategy design in
agricultural industrial applications.

Keywords: articulate robot, energy consumption, mathematical model

70



//; < KU 7 n'mJszﬂqu"“amn'ﬁfmaa'm%ﬂ'mimmwmuﬁaﬂma AN 32
ol N ) [V EBA\GRITECH FOR “ ¢ a o ¢a o
wﬁ« EEN FUTURE 19-20 NAAWKS 2569 AWIMUIRLINBATAAAT INYNYATIUNIUEY

KASETSART
UNIVERSITY

nsenwanudululdlunsnsmemdadyvedaeiaiaenzimed1adenuuugnens
A Feasibility Study of Hemp Seed Hulling with A Rubber Roll Rice Milling Machine

sunge ddatan’, wiu wonwlans', Usioiva usau’, 1lawn1 qususidn, s3u dud? aian yne?,
3581 ndFTuu?, efdad Sulv?, gisung Sszdvswaty? uag ANIULRT sulnn’

Thanakrit Sungsavvasl, Chawin Puksakort!, Pranchon Saelim?, Jetsada Ritbanchoed?, Rawin Surbkar?,
Chanida Bupata®, Viriya Nitteranon?, Apiwat Junto?, Yatipakorn Terapatponchai”and
Pattaramon Tanadecha”

MANgATIAINTIUNYATERTEY drindvniminssumansuazuinngsy
unMIneasalulagssusnanz iusan 20110
Smart Agricultural Engineering Program, School of Engineering and Innovation,
Rajamangala University of Technology Tawan-ok 20110
nséwn 080-4988144, 081-8764828 E-mail: rawin_su@rmutto.ac.th, chanida_bu@rmutto.ac.th

UNANED

nUITEIAL

@

AT ofnweudululslunsnamezwdadyvsheiniedtuuugnens Jadu
iesngimzd1aUdenuuugnens 3 gn Taswdnaglvarudesdouluiignensnsivmnedil 1 uas 2 mudidu wWaen
fignnzmzasgnielnaugauoneen  didisluresiudaiymearinaeenindsdemsosntan  nisfinwuasnaned
Usenoume  msinwaud@mmenmeninuisusenisvesudninys  wasnsvadevaussauzuazyssansamlunis

nureaaisinznIztUdenuuugnenaiiothinneizdnins iemAEITeu  SreerneEninegne

'
o =

wazsrorvoatadanfivunzaulunisineu Tneudsiuanusiseun 3 seau (250, 280 way 310 SOUMOUIT)

q

sopvinagnensad 1 waseil 2 1y 3 sedfu (1.8/1.6, 1.9/1.7 waz 2.0/1.8 fladiuns) wazszozlnvestostouian 3
96U (10, 20 way 30 Wasiiud) nan1sveassnuindniyssdiaunads 4.05 faduns ATY 23.70 (%wb)
fanmgmsvhauiimnzauvesnioansimeAeauidd 283 seusiowil svozinegnens 2.0/1.8 fadums wazszes
Yosilou 20 Wediiud feasliTinaidlogeanie 33 Wesidud fanuaunsalunisihau 8.46 Alansusiedlus 14
fdsnu 040 Alafad uagiiszdvsnmlunmsihen 99 wWeddud agulfinaiesnsimednidonuuugnensd
anuiuldldguuasiminzausiensihunnsimeidntiy
Fdndiy: AoanzimzinUAenuuugnens, wandas
ABSTRACT

This research aimed to investigate the feasibility of dehulling hemp seeds using a rubber roll rice
milling machine with 3 rubber roll husking. The seeds were fed through an inlet and passed between the
first and second pairs of rubber rolls, respectively. The husks removed during the process were separated
by a cyclone, while the kernels flowed out through the outlet. The study and experiments consisted of
examining some physical properties of hemp seeds and testing the performance and efficiency of the rubber

roll rice milling machine when used for dehulling hemp seeds. The factors investigated included rotational

speed, roll clearance, and feed opening size. Three levels of rotational speed (250, 280, and 310 rpm), roll
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clearance of the first and second roll pairs (1.8/1.6, 1.9/1.7, and 2.0/1.8 mm), and feed opening (10, 20, and
30 percent) were tested. The results showed that hemp seeds with an average size of 4.05 mm and a
moisture content of 23.70% (wb) had optimal dehulling conditions at a speed of 283 rpm, roll clearance of
2.0/1.8 mm, and feed opening of 20 percent. Under these conditions, the maximum kernel recovery was
33 percent, with a throughput capacity of 8.46 kg/h, power consumption of 0.40 kW, and working efficiency
of 99 percent. It can be concluded that the rubber roll rice huller is highly feasible and suitable for dehulling
hemp seeds.

Keywords: Rubber roll rice milling machine, Hemp seed
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Application of Phase Change Material (PCM) on Heat Transfer Performance

of a Thermosyphon
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ABSTRACT

The objective of this research was to study the application of phase change material (PCM) on
the heat transfer performance of a thermosyphon. The thermosyphon tubes were fabricated from copper
pipes, with the lengths of the evaporator, adiabatic, and condenser sections each fixed at 10 cm. The tube
diameter was 12.7 mm, and a total of five thermosyphon tubes were employed. Water and paraffin were
used as the heating in the evaporator section at a temperature of 50 °C. In the condenser section, water
was used as the cooling medium, with an inlet temperature of 25 °C and flow rates of 0.5, 1.0, and 1.5
L/min. The experimental results indicated that when paraffin was used as the heating medium in the
evaporator section, continuous heat transfer and a longer heat transfer duration in the condenser section
were achieved compared with those obtained when water was used as the heating medium in the
evaporator section.

Keywords: Thermosyphon, Phase Change Material, Heat Pipe
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ABSTRACT

This research aims to develop a tractor-mounted fertilizer dispenser with improved efficiency.
Conventionally, fertilizer dispenser dispense fertilizer continuously along the length of the field, resulting
in excessive fertilizer usage and significant losses. To address this issue, a fertilizer application limiting system
was developed, allowing the fertilizer application distance to be precisely specified. This enables accurate
fertilizer placement at the desired locations while minimizing losses. In this study, a control system for the
fertilizer dispensing mechanism of a tractor-mounted fertilizer dispenser was designed and developed. The
system utilizes a microcontroller (Arduino Mega) to control and determine the fertilizer application distance.
The microcontroller receives distance data from a rotary encoder connected to a ground-contact wheel
that moves synchronously with the tractor. The acquired distance data are processed to calculate the
appropriate timing for opening and closing the fertilizer conveying screw, which is responsible for delivering

fertilizer from the storage hopper. This control ensures that the fertilizer is applied at the specified rate and
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distance. Experimental results demonstrated that the developed fertilizer dispenser can accurately control
the fertilizer application distance and significantly reduce the amount of fertilizer used. Consequently, the
efficiency of fertilizer dispenser was improved.

Keywords: Fertilizer dispenser, Fertiliser, Dispenser
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ABSTRACT

This study investigated the effect of temperature and compression on the properties of hemp pellet
biomass fuel. The objective was to utilize hemp waste material to produce biomass fuel and to determine
its calorific value and combustion efficiency. Peeled hemp pods were finely ground and then compressed
into biomass pellets using three compression pressures: 500, 1,000, and 1,500 psi, applied with a hydraulic
press at 200°C. Calorific values and combustion efficiency were then tested. The results showed calorific
values of 3,380.36, 3,704.99, and 3,543.14 kcal/kg, respectively, and combustion efficiency (using water
boiling) of 7.54, 7.84, and 8%, respectively. Therefore, a compression pressure of 1,500 psi was deemed the

most suitable for producing biomass pellets.

Keywords: Biomass fuel briquettes, Hemp cores, Heating value
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Application of Image Processing Techniques for Weed Growth Monitoring
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ABSTRACT

This study aims to apply image processing techniques to measure and monitor weed growth, aiming
to improve the efficiency of weed control in precision agriculture. A Raspberry Pi board, integrated with a
webcam, was used to capture images of weeds at a laboratory scale at specific time intervals. The acquired
images were processed to segment weed areas from the background. The surface area of the weeds was
then calculated and recorded to track growth stages across different species. The experiments involved
both monocotyledonous and dicotyledonous weeds, specifically Mimosa pigra, Dactyloctenium aegyptium,
and Hedyotis corymbosa. The extracted growth data were compared against a standard of plant
phenological growth stages. The results are expected to demonstrate the system accuracy in processing
and displaying growth information, providing valuable data for future research in precision agriculture.

Keywords: Image Processing Techniques, Plant Phenological Growth Stage, Weeds, Precision Agriculture
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ABSTRACT
The objective of this project was to develop a vertical aquaponics system that utilizes organic
waste from fish as the primary nutrient source for plants, serving as an alternative to chemical fertilizer
solutions (hydroponics). This initiative aims to promote Integrated Aquaculture and Hydroponics for

Sustainable Food Production
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The experimental setup involved comparing the growth of watercress in two distinct systems over
a 49 days period an aquaponics system (using water from a Nile Tilapia fish pond) and a hydroponics system
(using standard A and B chemical nutrient solutions).

The experimental results indicated that the growth of watercress in the aquaponics system
(utilizing organic nutrients) was comparable to that in the hydroponics system (utilizing chemical nutrients).
Specifically, the aguaponics system yielded the highest average leaf length at 17.675+1.839 centimeters,
while the hydroponics system recorded an average leaf length of 14.65+1.332 centimeters. However, water
quality control proved to be of critical importance. The average pH value for the aquaponics system was
found to be 7.88, whereas the hydroponics system maintained an average pH of 7.18, with the latter range
being slightly more optimal for watercress growth. For the fish growth over a 49-day period, the average
weight increased from 6¢g to 35¢, with a Feed Conversion Ratio (FCR) of 1.347.

In conclusion, the integrated aquaponics system can effectively serve as a viable alternative for
food production, reducing reliance on chemical inputs. Nevertheless, it is essential to design and manage a
highly efficient filtration system to control the concentration of waste products (such as ammonia and
nitrate) and ensure the water quality is optimized for the synergistic growth of both plants and aquatic

animals.

Keywords: Aquapoics, Watercress, Tilapia, Vertical tower Planting
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ABSTRACT
Measuring plant photosynthetic rate is essential for plant physiology research and the
development of precision agriculture. However, commercial leaf gas-exchange systems are often expensive
and complex, limiting their accessibility for farmers and educational institutions. This study aimed to design
and develop a low-cost photosynthesis measuring instrument for educational use and preliminary

experimentation.
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The prototype was developed based on an open gas-exchange system integrating sensors for
carbon dioxide concentration, temperature, humidity, and pressure, together with an air-flow control unit.
The system provides real-time data acquisition and visualization. Performance evaluation included sensor
calibration, generation of light-response curves and COz-response curves, and comparison of measured
values with those obtained from a commercial photosynthesis analyzer.

Experimental results showed that the developed prototype successfully captured photosynthetic
response trends comparable to the commercial instrument. The light-response and CO2-response curves
exhibited similar functional patterns, indicating consistent detection of changes in photosynthetic activity.
Although deviations in absolute values were observed due to limitations of low-cost sensors, the overall
trends were in good agreement. These results demonstrate that the proposed system has strong potential

as an affordable tool for teaching, comparative experiments, and future applications in precision agriculture.

Keywords: photosynthesis, photosynthesis measuring instrument, leaf gas exchange, low-cost sensor

system, precision agriculture
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ABSTRACT

Soil degradation and the depletion of soil organic matter pose significant threats to the long-term
sustainability of agricultural productivity. This study evaluates the feasibility of utilizing soil-rich cassava
wash residues (SCR), a by-product of cassava processing in Thailand, for the production of pelletized soil
conditioners. The research focused on (1) characterizing the physical properties of SCR, (2) investigating the
effects of moisture content and mixing ratios on pellet formation, and (3) evaluating the physical and
mechanical properties of the resulting pellets. The results showed that SCR at 15% moisture achieved the
highest pelletization efficiency (92.23%), while the addition of 10% BRH produced pellets with high bulk

and true densities, satisfactory mechanical durability (~80%), and improved water absorption (23%). These
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results demonstrate that SCR is suitable for pelletized soil conditioner production without size reduction
or binders, while the incorporation of a small amount of BRH effectively improves pellet quality. Further
studies on chemical properties (N, P, K, pH, and C/N ratio) and field application are recommended to confirm
product performance.

Keywords: Soil-rich cassava wash residues, Pelletized soil conditioner, Agro-industrial waste
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ABSTRACT

The blade wear tests for three brands of sugarcane cutters—Brands P, B, and S—were conducted
in sugarcane fields in Zone 14, Ban Talat, Ban Han Subdistrict, Kaset Sombun District, Chaiyaphum Province,
based on the amount of sugarcane harvested. The test calculated the wear of the harvester blades and
operating costs to propose guidelines for selecting the best harvester blades based on the wear of the
three types of blades in three different soil types. The results showed that brand P performed best in clay
soil, having the lowest cost (48,913.04 baht) and the highest harvest percentage (43.12%). In sandy and
sandy loam soils, efficiency decreased significantly, with lower harvest percentage (34.5%) and higher costs

(61,141.30 baht). Brand B was the most cost-effective option in sandy and sandy loam soils. Because it has
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the lowest cost (46,956.52 - 50,310.55 THB) and provides the highest percentage of sugarcane that can be
harvested (43.12% in sandy soil and 40.25% in sandy loam). Although it is not the best option in clay soil,
it still has good efficiency and the cost is not too high (50,310.55 THB). Brand S has the highest cost in all
soil types (54,503.10 - 58,695.65 THB). The percentage of sugarcane that can be harvested is at the medium
or lowest level (37.37 - 40.25%). It is not cost-effective compared to P and B because it cannot provide
higher efficiency than its competitors. Therefore, users can choose brand P for cutting bases in clay soil,
and brand B is the most cost-effective option in sandy and sandy loam soils.

Keywords: sugarcane harvester blades, sugarcane harvester, costs
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