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Ground penetrating radar survey at Wat Phra Mahathat Woramahawihan,
Nakhon Si Thammarat Province, Thailand

Fathai Rattanaphan, Passakorn Pananont*, Kasian Prasertwongphilai
Departmentof Earth Sciences, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand

*Corresponding author. E-mail address: fscipkp@ku.ac.th

Abstract
Wat Phra Mahathat Woramahawihan, the main Buddhist temple in Nakhon Si Thammarat Province, is

a site of significant historical and cultural value. This study utilized ground penetrating radar (GPR) to investigate
subsurface structures that may influence the stability of ancient sites around the temple. We also use GPR
survey to locate any buried archaeological evidence to support archaeological study. The GPR survey identified
distinct layers, including a concrete layer, filled soil, subsoil and sand. Anomalies were detected at several
places along survey lines, suggesting the presence of buried objects or subsurface structures. These findings
indicate the potential for uncovering subsurface structures such as the Chedi base and other buried artifacts,
contributing valuable insights for the preservation and understanding of this historical site.

Keywords: Archaeology, Geophysical Survey, Ground Penetrating Radar (GPR),

Wat Phra Mahathat Woramahawihan
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Seismic analysis of the 2019 Xayaboury earthquake sequence, Lao people's Democratic Republic

Pansa Pholsonda?, Passakorn Pananont®*, Patinya Pornsopin®, Kevin P. Furlong®

“Department of Earth Sciences, Faculty of Sciences, Kasetsart University, Bangkok 10900, Thailand
bEarthquake Observation Division, Thai Meteorological Department, Bangkok 10260, Thailand
“Department of Geosciences, Pennsylvania State University, PA 16800, USA

*Corresponding author. E-mail address: fscipkp@ku.ac.th

Abstract

The damaging earthquake with a magnitude of 6.4 occurred on 20 November 2019, in Xayaboury,
Lao PDR, 19 km away from the border of Nan Province, Thailand, and was followed by several aftershocks.
The earthquake caused damage to buildings and houses in both Lao PDR and Thailand. Seismic data from
various seismic monitoring networks in Thailand were used to analyze epicenters, depths, and magnitudes of
this earthquake sequence. The results reveal that the location of 1,885 earthquake events in this earthquake
sequence are distributed along the NNW-SSE direction which reflects the orientation of this fault and have
depths ranging from 0.5 - 27 km which indicate that this earthquake sequence occurred in the mid-upper crust.
The relationship between magnitude and the number of earthquakes over time in this earthquake sequence
was interpreted as the mainshock following by numerous aftershocks. Over time, the number and the magnitude
of earthquakes decreased which corresponds well with Omori's law.
Keywords: earthquake, Lao PDR, Nan Province, seismic analysis, Xayaboury
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Removal of sulphate from groundwater using electrocoagulation technique
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Waraporn Imsamer?®, Thitima Rungratanaubon?*, Sirisak Suksujaritporn®
2 10900
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“Department of Environment Science, Faculty of Environmental, Kasetsart University, Bangkok 10900,
Thailand

"Department of Ground Resources, Ministry of Natural Resources and Environment, Bangkok 10900, Thailand
“Envipolyconsultant & Service Company Limited, Bangkok 10100, Thailand

*Corresponding author, e-mail: fscitmr@ku.ac.th
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Abstract

Groundwater is an important water reserve source used for both domestic and consumption purposes.
Therefore, the use of groundwater must take water quality into account. This research is an experimental study
of the efficiency of electrocoagulation (EC) technique in removing sulfate from groundwater in Ban Luean
District, Nakhon Ratchasima Province. The electrodes were aluminum plates with a distance of 4 cm between
the electrode plates. The electric current was applied at 5, 10 and 15 ampere for 60 minutes. Water samples
were collected for sulfate measurement every 10 minutes. The results showed that the EC process can
significantly reduce sulfate. In particular, at 5 ampere, the sulfate reduction rate was 69.12 % in 50 min, higher than
at 10 and 15 ampere, respectively. The sulfate removal rate at 5 amps was compared by adjusting the electrode
plate spacing at 2 and 3 cm. It was found that sulfate was removed well and at the least time at 2 cm. spacing,
reaching 71.88 % in 30 min.
Keyword: Electrocoagulation, Groundwater, Sulfate
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Oil adsorbent materials from natural rubber foam coated with gamma-assisted Reduced
Graphene Oxide (RGO)
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“Department of Applied Radiation and Isotopes, Faculty of Science, Kasetsart University, Bangkok 10900,
Thailand

"Polymer PROcessing and Flow (P-PROF) Research Group, Division of Materials Technology, School of Energy,
Environment and Materials, King Mongkut's University of Technology Thonburi, Bangkok 10140, Thailand
“Thailand Institute of Nuclear Technology (Public Organization), Nakhon Nayok 26120, Thailand
*Corresponding author. E-mail address: kiadtisak.s@ku.th
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Abstract

This research studied the synthesis of reduced graphene oxide (fGO) by gamma irradiation on
graphene oxide (GO) with varying doses of 0-65 kGy, which was subsequently coated on natural rubber foam
(NRF) for use as efficient oil adsorbent materials. The results indicated that gamma irradiation of 45 kGy resulted
in the maximum reduction of oxygen (O) content in GO, with a C:0 ratio as high as 65.1:34.9 by weight.
Additionally, after coating rGO on the surface of NRF with 2% polylactic acid (PLA) solution as a binder, the
results showed that NRF coated with 3%wt. rGO exhibited the highest increases in oil absorption capacities for
diesel, gasohol, lubricant oil, and palm oil by 79.1%, 87.5%, 70.8%, and 57.1%, respectively, in comparison to
those of uncoated samples.

Keywords: Gamma radiation, Natural rubber foam, Oil Absorption, Polylactic acid, Reduced graphene oxide
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CBD (Cannabis sativa L.)
CBD
Methods for separating CBD in Hemp (Cannabis sativa L.) and development of new products
from CBD extract

*

Adisorn Wongyara*, Thitiporn Somtobbaramee, Piched Anuragudom, Weerachai Pudthawong

73140
Department of Chemistry, Faculty of Liberal Arts and Science, Kasetsart University Kamphaeng Saen Campus,
Nakorn Pathom 73140, Thailand
*Corresponding author. E-mail address: adisorn.wongyara@gmail.com

(Cannabis sativa L.) (Cannabidiol; CBD)
CBD

CBD GHPS/HACCP (ACFS) Supercritical
CO, Extraction Decarboxylation CBDA  CBD Molecular
Distillation (Crystallization) CBD isolate

99.5620.12%wiw High-Performance Liquid
Chromatography (HPLC)
, , CBD, High-Performance Liquid Chromatography (HPLC)

Abstract

Hemp (Cannabis sativa L.) is a plant containing an active compound called CBD, which is a
non-psychoactive substance. CBD has properties that relieve stress, improve sleep quality, and prevent
seizures. Consequently, CBD has gained increasing popularity for applications in food and medicine. This study
aims to isolate and purify CBD from hemp to achieve the GHPS/HACCP. The process began with extraction by
using Supercritical CO, Extraction. Decarboxylation to convert CBDA into CBD was then performed. Molecular
Distillation was then employed to eliminate impurities. In the final step, crystallization was conducted, resulting
in CBD with a purity of 99.56+0.12%w/w. Each step of the process was accompanied by quality control using
HPLC. The purified CBD was further developed into a dietary supplement in the form of soft gel capsules, which
provided precise dosage control and enhanced safety when compared to traditional consumption methods.
Keywords: CBD, Hemp, High-Performance Liquid Chromatography (HPLC), soft gel capsules
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PCR  LFICS
Optimal DNA extraction method from soybean seeds for PCR and LFICS detection

Weerasak Pitaksaringkarn, Suraphat Uthaisri, Oratai Thakom, Piyanuch Sornchai, Aroonothai Sawwa,
Piyarat Thammakijjawat

10900
Biotechnology Research and Development Office Department of Agriculture, Bangkok 10900, Thailand
*Corresponding author. E-mail address: weraouddy@hotmail.com
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Guanidinium thiocyanate
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Guanidinium thiocyanate
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Abstract

Soybean (Glycine max) plays a significant role in nutrition as a primary source of protein and one of
the most important oil crops globally. Consequently, genome editing of soybeans has garnered substantial
attention to enhance quality and quantity, responding to the growing consumption demand. In Thailand, the
Ministry of Agriculture and Cooperatives has issued regulations regarding the certification of organisms
developed through genome editing technologies for agricultural purposes (B.E. 2567). This has emphasized
the necessity of research and development in tools for detecting genome editing crops, particularly those that
ensure accuracy, speed, and efficiency. This study aims to develop an efficient method for extracting DNA from
soybean seeds due to interfering substances, such as proteins, oils, polysaccharides, polyphenols, and other
contaminants, that affect the detection process such as PCR and LFICS techniques. Lysis method is the most
efficient providing the best quantity and quality of DNA, followed by the Guanidinium thiocyanate method.
However, the detection of PCR and LIFCS reveals that the Guanidinium thiocyanate method gave the best
results because Guanidinium thiocyanate provided sufficient DNA quality and no contamination from
substances that interfered with the detection by comparing with another methods. Therefore, the Guanidinium
thiocyanate method enables efficient and accurate detection of genome-edited soybeans.

Keywords: DNA extraction, Genome editing, Guanidinium thiocyanate method, PCR, LIFCS, Soybean
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The effect of nutrient compositions and light conditions on biomass production, chlorophyll, and
astaxanthin concentration of Haematococcus pluvialis

Panisara Tanpan, Ubonrat Siripatrawan*
Department of Food Technology, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand
*Corresponding author. E-mail address: ubonratana.s@chula.ac.th

Abstract

Haematococcus pluvialis is one of the most efficient natural sources of hiomass, chlorophyll and
astaxanthin. This research investigated the effects of nitrogen concentration and light conditions (white and
blue light intensities) on biomass production, cell growth, chlorophyll content and astaxanthin accumulation of
H. pluvialis during cultivation. The results suggested the optimal conditions to induce the highest chiorophyll a
and chlorophyll b of 9.67 mg/L and 14.12 mg/L, respectively, were 4.5 g NaNO, under 4,500 Ix of white light
intensity, after 7 days of cultivation. In addition, the excess nitrate concentration decreased astaxanthin
accumulation to be 0.017 g/g at day 7, when compared to control (0.271 pg/g) under the condition of 4.5 g
NaNO, and 4,500 Ix of white light intensity at day 5. The results also suggested that blue light intensity of 2,500
Ix enhanced astaxanthin biosynthesis in H. pluvialis, as the astaxanthin contents significantly (p < 0.05)
increased by approximately 8.89% under blue light, when compared to control white light (2,500 Ix) at day 3.
These results can be summarized that 4.5 g NaNO, and 2,500 Ix of blue light intensity facilitated the astaxanthin
accumulation of H. pluvialis.
Keywords: Astaxanthin concentration, Biomass production, Haematococcus pluvialis, Light condition,
Microalgae, Nutrient composition
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CBP2
Genetic diversity of CBP2 gene in Plasmodium falciparum in Thailand

*

Auttakorn Buthchumsaeng*, Worachit Suwannoppadol, Hathairad Hananantachai, Varakom Kosaisavee,
Suwanna Chaorattanakawee

10400
Faculty of Public Health, Mahidol University, Bangkok 10400, Thailand
*Corresponding author. E-mail address: auttakorn.but@gmail.com

SDG-3  Plasmodium

falciparum
CX3CL1 binding protein-2 (CBP2)
CX3Cligand 1 (CX3CL1)

CBP2  P. falciparum DNA
30 nested PCR CBP2 NGS
3 289A/G, 2306AIT  2952GIT 9 non-coding region

CBP2
: , CBP2, CX3CL1 binding protein-2

Abstract

Thailand is facing challenges in eliminating malaria which aligns with SDG Goal 3. Plasmodium
falciparum is the species most associated with severe symptoms and fatalities. This severity results from the
adhesion of infected red blood cells (IRBCs) in the endothelium. CX3CL1 binding protein-2 (CBP2) found on
the surface of IRBCs, can bind with CX3C ligand 1 (CX3CL1) on vascular endothelium, leading to the adhesion
of IRBCs to the hlood vessel walls. This adhesion contributes to endothelial cell dysfunction and inflammation,
leading to severe complications in various organs. This study aims to examine the genetic diversity of
P. falciparum CBP2 gene in Thailand using left-over DNA samples from 30 patients. The CBP2 gene was
amplified using nested PCR and sequenced using NGS techniques. The findings revealed three SNPs at
289A/G, 2306A/T, and 2952G/T, and nine microsatellites. All twelve variants were in non-coding regions,
resulting in no amino acid changes. The limited variation would support CBP2 as a promising target for future
vaccine or therapeutic development, and further studies should evaluate its association with malaria severity.
Keywords: CBP2, CX3CL1 binding protein-2, polymorphisms, SNPs
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Assessment of MassARRAY performance in detecting Mitochondrial DNA mutations

Nahuda Chetu®*, Preyaporn Onsod®, Budsaba Rerkamnuaychoke®, Teerapong Siriboonpiputtana®,
Takol Chareonsirisuthigul®

%Program in Applied Clinical Pathology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok
10400, Thailand

"Department of Pathology, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok 10400, Thailand
*Corresponding author. E-mail address: Nahuda.che@student.mahidol.edu

Abstract

Mitochondrial diseases are caused by mutations in mitochondrial DNA (mtDNA), leading to impaired
energy production, cellular dysfunction, and tissue damage. This study assessed the diagnostic performance
of MassARRAY for detecting mtDNA mutations compared with the routinely used MLPA technique. Both
methods analyzed ten EDTA blood samples from patients with suspected mitochondrial disorders. The results
were fully concordant, with five samples testing negative and five samples testing positive for mutations:
m.11778G>A (3 samples) and m.14484T>C (2 samples). The MassARRAY demonstrated advantages,
including a short turnaround time (8 hours) and greater assay flexibility, allowing probe customization to target
14 loci, compared to MLPA, which fixed six loci. The primary limitation of this study was the small sample size.
However, the promising results suggest that MassARRAY could be a valuable tool in the clinical setting,
particularly for its ability to detect a wide range of mutations cost-gffectively and timely. Further investigations
with more diverse cohorts are required to validate its broader clinical utility. In conclusion, MassARRAY exhibits
high diagnostic accuracy and efficiency, representing a reliable and flexible detection of mitochondrial DNA
mutations.
Keywords: Mitochondrial diseases, Mitochondrial DNA, Multiplex MALDI-TOF Mass spectrometry (MassARRAY),
Multiplex Ligation-dependent Probe Amplification (MLPA)
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A pilot study of stepwise balance and mobility exercise on gait variables in patients with idiopathic
normal pressure hydrocephalus

ap ax a a a
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Jiratchaya Petcharopas?, Anuchai Pheungphrarattanatraic, Theerapol Witthiwej’

2 73170

b 86000

¢ 10700

‘ 10700
*Faculty of Physical Therapy, Mahidol University, Nakhon Pathom 73170, Thailand

*Chumphon Khet Udomsak Hospital, Chumphon 86000, Thailand

“Physical Therapy Center, Faculty of Physical Therapy, Mahidol University, Bangkok 10700, Thailand
“Division of Neurosurgery, Department of Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand
*Corresponding author. E-mail address: sunee.bov@mahidol.ac.th

Force
Distribution Measurement (FDM) platform, Inertial Measurement Units ~ Timed Up and Go (TUG)
Short form of Falls Efficacy Scale-International
8 4

4 3

stridelength ~ TUG

Abstract

This study aimed to investigate the effects of a stepwise exercise program on gait and mobility in patients with
idiopathic normal pressure hydrocephalus (INPH). Gait and mobility were assessed using the Force Distribution
Measurement (FDM) platform, Inertial Measurement Units, and the Timed Up and Go (TUG) test. Confidence in
performing activities was evaluated using the Short form of Falls Efficacy Scale-International. Eight patients with iNPH
who had undergone cerebrospinal fiuid shunt surgery were recruited and divided into an experimental group (n = 4)
and a control group (n = 4). The control group received education on the disease and general health care, while the
experimental group participated in a stepwise exercise program for 4 weeks, training 3 times per week. No statistically
significant differences were found in gait, mobility, or activity confidence variables either between or within the groups.
However, a trend towards improvement in stride length and TUG performance was observed in the experimental group.
To achieve clearer outcomes, future studies with larger sample sizes are recommended.
Keywords: Falls efficacy, Gait, Idiopathic normal pressure hydrocephalus, Mobility, Stepwise exercise
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The survey of soil-transmitted helminth eggs in soil of organics farms, Nakhon Pathom province

abx a a a
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Abstract

Soil-transmitted helminths (STHs) are intestinal parasites that infect humans through soil contaminated
with eggs or infective larvae. These parasites are highly resilient in the environment and develop into infective
stages under suitable soil conditions. The infection can occur through the consumption of contaminated fresh
vegetables and fruits or direct contact with the soil. Organic farming, which promotes the use of animal manure
instead of chemical fertilizers, may increase the risk of STH contamination. This cross-sectional study collected
soil samples from organic farms to detect STHs using the Modified Zdybel method and analyzed associated
factors. The result of this study identified contamination with Ascaris spp., Toxocara spp., and Ascarid type
eggs. Soil temperature was significantly associated with the contamination, and the use of animal manure was
identified as a risk factor for STHs contamination. The findings highlight the need to improve organic farming
practices in fertilizer preparation, implement protective measures for farmers, and raise consumer awareness
about thoroughly washing or cooking vegetables and fruits before consumption. These measures aim to reduce
the risk of infection and promote public health while supporting sustainable agriculture.
Keywords: Modified Zdybel method, PGS organic farm, STHs, STHs contamination in soil
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Alpha-Glucosidase inhibitory and antioxidant activities of Momordica charantia extracts for the
development of herbal medicinal
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Abstract

This study investigated extracts from different parts (leaves, stems, fruits, seeds, and roots) of Momordica
charantia as a basis for developing herbal medicinal products. The research focused on comparing the phenolic
and flavonoid contents, alpha-glucosidase inhibitory and antioxidant activities of the extracts. The leaf extract
exhibited the highest levels of phenolic content ((105.37+1.54 mg GAE/100 g extract) and flavonoid content
((297.60£2.86 mg QE/100 g extract), followed by the stem and fruit extracts, which showed comparable levels, while
the seed and root extracts had the lowest levels. Extracts from seeds, leaves, stems, and fruits effectively inhibited
alpha-glucosidase at varying concentrations. The DPPH radical scavenging activity of the leaf, stem, and fruit extracts
(83.19£1.725%, 88.30£0.693% and 85.50+0.662, respectively) was similar, which was higher than that of the seed
and root extracts. Additionally, the leaf extract exhibited superior superoxide anion and hydroxyl radical scavenging
activities compared to other parts. Aimost all parts of Momordica charantia showed potential for use in the
development of herbal medicinal products with hypoglycemic and antioxidant properties.

Keywords: Alpha-Glucosidase Inhibitory Activity, Antioxidant Activity, Momordica charantia
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Oral diseases detection using Al model
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Abstract

Diagnosing oral diseases in underserved areas remains a challenge due to limited access to
healthcare and diagnostic tools. This study explores a solution using an Al model based on the VGG16
architecture to detect six common oral conditions: Caries, Calculus, Gingivitis, Hypodontia, Tooth Discoloration,
and Mouth Ulcers. With over 750 images processed and enhanced for diversity, the model utilizes transfer
learning and fine-tuning to adapt to these tasks. The results show high accuracy for Normal Teeth (98%)
and Tooth Discoloration (97%), though the model struggled with Calculus (56%) and Caries (30%) due to
similarities in visual features across conditions. While extending training improved accuracy for some diseases,
the findings underscore the need for more varied datasets and targeted improvements for harder-to-detect
conditions. This research highlights the potential for Al to improve oral healthcare, particularly in remote or
resource-poor settings. By addressing gaps in diagnosis and accessibility, it offers a pathway to better health
outcomes. Next steps include refining the model for challenging conditions, expanding disease coverage,
and developing an easy-to-use application for broader impact. With further development, this tool could
significantly reduce barriers to timely and accurate oral health diagnosis worldwide.
Keywords: Early diagnosis, Image processing, Machine learning, Oral diseases
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Effect of warm white light and cool white light on Asthenopia
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Abstract

This study compared the effects of warm and cool white light on asthenopia in participants from the
Optometry Clinic at Rangsit University. Asthenopia was assessed using Accommodative microfluctuations
(AMFs) and the ASQ-17 questionnaire. Forty-gight participants were randomly assigned to two groups in a
crossover design and played mobile games for 1 hour under each lighting condition in sequence. The results
showed that warm light condition, significantly reduced AMFs (p < 0.05) in both groups. Under cool light
condition, AMFs values were increased in both groups but did not reach significant level. For analysis of
treatment effect, AMFs values under cool light condition were significantly higher than those under warm light
condition (p = 0.029). This indicates that cool light has more effect on asthenopia than warm light. After each
experiment, ASQ-17 scores were significantly increased under both lighting conditions in both groups, but there
was no significant difference between warm and cool white light. In conclusion, warm white light is more
effective in reducing asthenopia. Suggesting that it may be a more suitable option for environments requiring
near-vision activities, such as rooms used for one-hour near work.
Keywords: AMFs, ASQ-1, Asthenapia, Cool white light, Warm white light
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Accommodative Microfluctuations

Accommodative microfluctuations in participants using Video Display Terminal (VDT) who have
dry eye and non dry eye
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Abstract

This study compared Accommodation microfluctuations in Participants using Video Display Terminal
(VDT) who have Dry eye and Non dry eye. The study included 38 females, divided into two groups:
19 individuals without dry eye syndrome (mean age: 24.42+4.45 years) and 19 individuals with dry eye
syndrome (mean age: 26.42+4.26 years). Participants underwent assessments of Accommodative
microfluctuations (AMF), Near point of convergence (NPC), Near point of accommodation (NPA), and
Completed a Computer Vision Syndrome (CVS) questionnaire. Results showed that the use of electronic
devices had an impact on dry eye syndrome and induced eye strain. There were no significant differences in
AMF values between those with and without dry eye at HFC1 and HFC2 frequencies (p = 0.446, p = 0.364).
However, it could not be concluded that AMF is a significant indicator for assessing the severity of eye strain.
Keywords: Accommodative microfluctuations, Dry eye, Eye strain, Visual Display Terminals
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Understanding and enhancing wastewater forecasting models for the Din Daeng treatment plant
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Abstract

This research aims to analyze a predictive model for wastewater volume at the Din Daeng treatment plant to
support the efficient development of a wastewater treatment system capable of managing future wastewater volumes.
The study utiized population data from the high-resolution global population distribution dataset (Landscan) and land
use data based on The Bangkok Comprehensive Plan 2013, The findings reveal that actual wastewater volume is directly
correlated with population size, represented by the equation: Wastewater (m¥month) = 6.537xPopulation size (people),
with an R2 value of 0.959 and an RMSE of 1,332,892 m3month. The equation does notinclude a constant term because
it is based on the assumption that if the population is zero, there will be no wastewater generated. However, the
relationship between actual wastewater volume and water usage by land use type was inconsistent, as water usage
decreased during 2020 to 2022 despite an increase in population. This anomaly may be attributed to the COVID-19
pandemic, which significantly altered lifestyles during that period. As a result, it was not possible to establish a predictive
model based on land use classifications in this study.
Keywords: Land use, Population size, Water usage, Wastewater volume
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Comparison of canal sediment models between methods remote sensing imagery and hydrographic
surveying of Latphrao canal
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Abstract

This study integrates remote sensing with hydrographic surveying to assess sediment depth and
accumulation in the Lat Phrao Canal, Bangkok. Google Earth Engine was used to process satellite imagery,
and the results were compared with data from echo sounder surveys. Satellite imagery efficiently covers large
areas at lower costs but has inaccuracies in narrow canals. Echo sounder technology improved depth
measurements in confined spaces. Combining both methods enhanced accuracy, revealing trends in sediment
accumulation. This approach offers valuable insights for urban water resource management and can be applied
to other areas of Bangkok or similar urban environments.
Keywords: Canal sediment, Echo sounder, Google earth engine, Hydrographic surveying, Remote sensing,
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Factors Affecting the Efficiency of Construction Control: A Case Study of Bureau of Rural Roads 4
(Phetchaburi), Department of Rural Roads
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Abstract

This study examines the factors affecting the efficiency of construction control, focusing on the Bureau of
Rural Roads 4 (Phetchaburi), Department of Rural Roads. Data collection was conducted using 72 questionnaires
and analyzed with SPSS software. The findings reveal that the factors influencing construction control efficiency
consist of seven categories: personnel, finance, documentation and contracts, materials, management, project
physical characteristics, and workforce and machinery. The most significant factors are personnel, project physical
characteristics, and documentation and contracts, all exhibiting high-risk levels. Hypotheses were tested using
Independent Samples t-Test and One-Way ANOVA at a 95% confidence level and a 0.05 margin of error. Results
indicate statistically significant differences in opinions on documentation and contracts, project physical
characteristics, and workforce and machinery based on the respondents' education level and affiliated organizations.
This study underscores the importance of addressing these factors to sustainably enhance construction control
efficiency.
Keywords: Department of rural roads, Factors affecting the efficiency of construction control, Risk management
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Factors contributing to construction delays in local government road projects in Chumphon Province.
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Abstract

This study aims to explore factors contributing to delays in road construction projects managed by
local administrative organizations in Chumphon Province from the perspective of government stakeholders. The
sample consisted of 181 personnel, including directors of engineering divisions, section heads, civil engineers,
and technical staff. Data were collected using a Likert-scale questionnaire with a reliability coefficient of 0.88.
The findings indicated that (1) Personnel in road construction projects rated the overall importance of factors
affecting project delays at a moderate level (Mean = 2.75, SD = 0.601), with resource factors being rated as
the most significant; (2) The factor that had the greatest impact on road construction project delays was
resource factors (b = 1.000, p < 0.01), particularly the shortage of machinery and equipment. Therefore,
addressing delays effectively should focus on ensuring the availability and proper functioning of all necessary
equipment to achieve optimal outcomes, as recommended by personnel involved in road construction projects
in Chumphon Province.
Keywords Delays, Factors affecting, Local administrative organizations, Road construction projects
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Virtual Reality (VR) model for roundabout construction inspection
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Abstract

Roundabout construction inspection is critical process for project success. Simulating Virtual Reality
(VR) model can offer comprehensive design verification to ensure the construction quality to compliance with
the design codes, regulation, and utilization. Research objective is to develop VR model for inspecting
roundabout construction and then to evaluate VR model adoption in highway engineering. The proposed VR
visual modeling can demonstrate the inspection of roundabout construction of the Department of Highway
project on highway 4084 road in Narathiwat province complied with the standard of AASHTO and highway
agencies. According to TOPSIS and AHP analysis, the result shows that VR is more preferences than
2-dimensional design tools considering to the most influencing factors of the convenience of use, accuracy,
cost, and safety, respectively.
Keywords: Construction inspection, Roundabout design, Virtual Reality (VR)
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The processing for monitoring plant water usage by using Smap and Sentinel Satellite
measurement systems

*

Budsadee Jongpermwattanapol*, Soravis Supacvetch, Apiniti Jotisankasa

10900
Department of Civil Engineering, Faculty of Engineering, Kasetsart University, Bangkok 10900, Thailand
*Corresponding author. E-mail address: budsadee.j@ku.th

(SMAP) -2 (Sentinel-2)
SMAP
Sentinel-2
(GIS)
(RMSE) 0.682 (RMSE Per Square Meter)
0.000027
-21 ]
Abstract

This research investigates the water consumption of rice in experimental field located in Bang Len
District, Nakhon Pathom Province, using data from the SMAP (Soil Moisture Active Passive) satellite and the
Sentinel-2 satellite. These remote sensing technologies are effective tools for analyzing large-scale data.
The study utilizes soil surface temperature and soil surface moisture data from SMAP, along with crop coefficient
of rice use coefficients derived from Sentinel-2, to assess water consumption in the experimental area.
The analysis integrates satellite imagery with Geographic Information System (GIS) technology. The findings
indicate that water consumption plays a critical role in plant growth, with a Root Mean Square Error (RMSE) of
0.682 mm/day and a Root Mean Square Error (RMSE) per square meter of 0.00002. These results provide
valuable insights for optimizing agricultural water management strategies to meet crop-specific water
requirements efficiently.
Keywords: Crop evapotranspiration, Sentinel-2 satellite, Soil moisture active passive
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Comparison of the Decision-Making Process in the Feasibility Study of Reservoirs
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Abstract

This research aims to compare the decision-making processes in reservoir feasibility studies using
four multi-criteria decision analysis (MCDA) methods: Analytical Hierarchy Process (AHP), Fuzzy Analytical
Hierarchy Process (FAHP), Simple Weighted Aggregation (SAW), and the Technique for Order of Preference
by Similarity to Ideal Solution (TOPSIS). The analysis evaluates reservoir project rankings based on four main
criteria; (1) engineering, (2) economic, (3) social, and (4) environmental, along with 12 secondary criteria
assessed by 20 experts. The study uses a common data set for comparison. The results reveal that all four
methods identify the same top three choices, with SAW being the least complex method in terms of both
weighting and ranking.

Keywords: Analytic hierarchy process, Fuzzy analytic hierarchy process, Simple additive weighting
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Sentinel -2
Analysis of the volume of Bangkok's water retention areas using remote sensing with Sentinel-2
Satellite imagery
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Abstract

This studly aims to analyze water depth and volume in the Bueng Nong Bon retention area, located in Prawet District,
Bangkok, using Remote Sensing techniques. Sentinel-2 satellite imagery, and the Satellite Derived Bathymetry (SDB) method
were employed to calculate water depth using the Log Band Ratio (LBR) Method. The results were compared with reference
data from the Bangkok Metropolitan Administration's Drainage Department. The analysis revealed an RMSE of 2.59 million
cubic meters, with the highest error occurring in 2019 and the lowest error in 2021, where the Percentage Error was 10.61%.
Additionally, the Correlation value of 0.85 indiicates strong agreement between the SDB calculations and the reference data.
The findings suggest that the SDB method can significantly reduce the time and costs associated with field surveys. However,
further model improvements may be needed to address external factors that could affect accuracy. This research presents
results demonstrating the potential of satellie imagery technology for analyzing sedimentaccumulation trends to Support future
management planning. This approach can help save significant resources and time compared to traditional ground-based
surveys. The resutts align with the study’s objective of analyzing temporal trends in the case study and suggest that the
methodology can be applied to other areas to support sustainable water resource planning and management.
Keywords: Remote sensing, Sentinel-2, Retention area, Satellite Derived Bathymetry (SDB),
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The study of applying biochar in concrete pavement for carbon neutrality case study: In rural
roads n0.3083 Chonburi province
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Abstract

This research investigates the use of biochar as a component in concrete pavement to reduce carbon emissions fom
concrete road construction. Fine biochar was used as a replacement for binding materials, while coarse biochar substituted fine
aggregates, with four different mix rafios. Four test plots, each measuring 350x20 meters, were prepared on the Chon Buri Rural
Road No. 3083 in Si Racha District, Chon Buri Province. The study revealed that increasing the amount of biochar reduced the
workabilty of the concrete. From the reakroad concrete pouring test and compressive strength testing of 28-clay-old concrete
samples, all mixtures met the standard requirements for concrete pavement by the Department of Rural Roads. Maisture retention
testing at 7 days showed that Mix 4 improved moisture retention by 9.99% compared to conventional concrete. Furthermore, carbon
emission reductions were assessed, with Plot 3 achieving the highest reduction at 45.23% compared to conventional concrete.

Keywords: biochar concrete road, biochar, reinforced concrete pavement
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Computational on topology optimization of structural fuse for steel structure under earthquake load:
A comparison study case
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Abstract

This research focuses on the design and development of structural fuse for steel structures under
earthquake loads. Two case studies are analyzed: Case 1 integrates the fuse into an eccentric braced frame,
while Case 2 considers it separately. The goal is to enhance earthquake resistance while minimizing
construction material usage through topology optimization, which optimizes material distribution for efficiency.
A real school building in Thailand serves as a case study. Results show that topology optimization in Case 1
improves the fuse’s shape and material distribution consistency with applied forces, thereby reducing material
usage by up to 78% compared to Case 2. This reduction leads to material savings while maintaining structural
integrity and safety in practical applications.
Keywords: Earthquake load, Eccentric braced frame, Topology optimization, Structural fuse
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Simulation and analysis of evacuation from Monorail train in emergency cases for pink line MRT,
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Abstract

Accidents are often difficult to predict. Being prepared for emergencies can reduce the chances of serious
catastrophe. This research simulated evacuation from monorail train in emergency cases for Pink Line MRT, Khae Rai-
Min Buri using the Pathfinder program to study factors that may affect evacuation time. The study compared evacuation
time between different widths of the exit stairs of the train, the unidirectional and bidirectional evacuation pattems, as
well as the proportion of elderly people that tends to increase in the future. The resilts of the study found that the
bidirectional evacuation took less time to evacuate the train and to the platform than the unidirectional evacuation, with
a significant difference of 10 minutes in average. If the width of the exit stairs of the train increased to 0.9 meters, the
total evacuation time for unidirectional and bidirectional evacuation would be reduced by 1 minute, but the total time
spent to the platform would be only 12 seconds different. When the number of elderly people during the first six months
of service increased by 23.70% in the next 16 years, the evacuation time from the train would increase by approximately
9.38% and an average increase in the total evacuation time to the platform would increase by approximately 5.30%.
Therefore, good preparation can significantly reduce the evacuation time and increase the efficiency of evacuation.

Keywords: Emergency, Evacuation, Monorail train, Simulation
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VR for grader teleoperation within immersive environment in highway construction
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Abstract

The performance of grader control directly affects the quality of road construction. This research
presents VR model for monitoring and risk warning of graders according to the guidelines in the road machinery
operator training of the Department of Highways. The model operation can execute on Unity platform using
head-mounted display. The prototype of grader teleoperation is also developed using Arduino microcontroller
via MIT app Inventor. The demonstrated VR model is the project of roadway construction on Ratchaburi highway
number 3208. This research can develop VR model for grader teleoperation for monitoring and warning
accidents on highway construction which can be anticipated benefits in further development of the construction
automation in national highway engineering.
Keywords: Grader, Teleoperation, Virtual Reality (VR)
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Abstract

Nakhon Sawan Province faces infrastructure subsidence problems caused by excessive groundwater
extraction and recurring floods, significantly impacting infrastructure and economic activities. This research
aims to develop a protocol for surveying and monitoring infrastructure subsidence using Interferometric
Synthetic Aperture Radar (InSAR) and Unmanned Aerial Vehicle (UAV) aerial imaging. In this study, a total of
59 Sentinel-1 satellite images (29 ascending orbitimages and 30 descending orbitimages) from 2019 to 2024
were used alongside high-resolution UAV images to analyse and validate subsidence in the study area with
high accuracy. The protocol developed aims to serve as a model for planning surveys and managing areas at
risk of infrastructure subsidence. It emphasises integrating various techniques to support effective planning

and decision-making in the future.

Keywords: Interferometric Synthetic Aperture Radar (InSAR), Subsidence, Unmanned Aerial Vehicle (UAV)
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Abstract

The community area of Pattani province faces regular flooding problems each year, primarily due to
its low-lying terrain, which, when combined with heavy continuous rainfall and flash floods from the upper Pattani
River basin. These cause water overflowing the banks and flood in residential areas, significantly affecting the
lives and property of the local population. This research aimsto study flow dynamics of the Pattani River covering
the area from the Pattani diversion dam to the Pattani estuary using the MIKE 11 model with the flood event of
2023 as a case study. The model was calibrated and validated using data at the X.283 and X.10A.The results
showed that the river roughness coefficients in the Pattani River ranged from 0.030 to 0.065, which resulted in
acceptable statistical index values of R? and RMSE. The model was used to analyze the drainage capacity of
the Pattani River, and it was found that the peak discharge near the city center of Pattani was 407.56 m¥s,
which exceeds the river's drainage capacity. Therefore, it is necessary to explore measures to mitigate flooding
in the urban areas of Pattani Province.
Keywords: Community area of Pattani Province, Pattani River, MIKE11
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Abstract

The Kiew Lom Reservoir is located to the north of Mueang District, Lampang Province. It was constructed to block
the Wang River, which is a relatively small and short tributary. Additionally, the river basin is Situated in a steep-sloped area,
causing runoff to flow into the Kiew Lom Reservoir rapidly during rainfall. As a result, the reservoir has a high likelihood of
reaching full capacity quickly, increasing the risk of overflow through the spillway. This could potentially cause damage to
downstream areas. This study applied artificial intelligence to forecast the inflow volume into the Kiew Lom Reservoir, serving
as a guideline for reservoir management, particularly during the flood season. A Long Short-Term Memory mode! (LSTM) was
developed to forecast reservoir inflow three days in advance. The model utilizes daily inflow volume, rainfall data, streamflow
data, temperature data, and relative humidity data from 2012 to 2023, The study results showed that the 3 day ahead inflow
forecasting using the LSTM model achieved r,.,= 0.861 RMSE,, = 1.871 million cubic meters, and NSE,,, = 0.740, reflecting
the high accuracy of the forecasted inflow into the Kiew Lom Reservoir. This model can be effectively applied to support the
management of the Kiew Lom Reservoir, particularly during the flood season.
Keywords: Forecast reservoir inflow, Long short-term memory model, Kiew Lom Reservoir
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Abstract

Discharge forecasting is a non-structural flood mitigation technique that assists in the mitigation of
possible damage. This study applied the concept of hydrological characteristics, which represent the flow
characteristics in the watershed and the processes that occur in the watershed, as the boundary of the historical
data input of the input dataset to optimize the recurrent neural network (RNN) model for 24-hour flow rate
forecasting in the Tapi basin at the runoff station X.217. The hydrological response time parameters were used
to categorize the case studies into two cases: Case 1, Time of Concentration (Lag T,), and Case 2, Lag Time
(Lag T,). The study showed that the 24-hour discharge forecast in Case 2 (Lag T,) calculated from HRU Method
equation has greater accuracy than in Case 1 (Lag T,). The NSE performance index, Case 2 (Lag T,) has a
value 0f 0.9906 and Case 1 (Lag T,) has a value of 0.9886. The results suggest that the model is effective for
forecasting discharge in advance to support decision-making in preparing for upcoming scenarios.

Keywords: Discharge forecasting, Hydrologic parameter, Recurrent neural networks
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Abstract

This study developed models for forecasting daily inflow to the Kraseaw Reservoir using recurrent
neural networks (RNNs). Two models were constructed as part of the study: Model 1 was developed using the
entire dataset for the year. Model 2 was created by dividing the dataset into subsets for model training. Model
2 was further divided into two sub-models Model 2.1 was trained using dry season data to forecast inflow during
the dry season. and Model 2.2 was trained using wet season data to forecast inflow during the wet season.
The training of all models utilized observed data from the study area, Kraseaw Reservoir, spanning the period
from 2015 to 2023.The results showed that Model 2 based on RNNs produced better statistical outcomes and
predictions than Model 1 for 1-2 (R,,; = 0.870, RMSE,,, = 0.673, NSE,,, = 0.750, R.,, = 0.788, RMSE,,, = 0.837,
NSE,., = 0.613) day forecasts. However, for 3 day forecasts, Model 1 performed better. (R, = 0.729,
RMSE,., = 0.938, NSE,,, = 0.514)
Keywords: Deep learning models, Forecasting reservoir inflow, Recurrent Neural Network models (RNNs)
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Abstract

Mueang Maha Sarakham District in Maha Sarakham Province frequently faces recurring flooding
almost every year, particularly in areas along the banks of the Chi River. This is due to the large volume of water
flowing from the upper Chi River basin, combined with runoff from the Khakhang River. These factors cause the
Chi River to overflow its banks, inundating various areas and resulting in impacts on lives, property, and the
economy.This study developed the MIKELL hydrodynamic model to simulate the 2022 flood event. After
calibration and validation, the model achieved acceptable performance indicators, including R? WBL, and
RMSE. The model was subsequently applied to explore flood mitigation strategies. Results showed that under
current conditions, flooding occurs in several areas, including Koeng Subdistrict, Tha Tum Subdistrict, and
Talat Subdistrict in Mueang Maha Sarakham District. By setting all water control structures in the Kha Khang
stream to fully open, it will cause the floodwater depth to increase by 0.03 meters and decrease by 0.003 meters
and 0.05 meters, respectively.
Keywords: CHI River Basin, Maha Sarakham Province, MIKE11
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Abstract

A study on land use change in the catchment area of Pranburi Reservoir, Prachuap Khiri Khan
Province, using the MOLUSCE land use and land cover change model. The study utilized land use data from
the Department of Land Development to forecast land use changes over the next 30 years. The model was
calibrated using 2007-2011 land use data to predict 2016 land use, and then recalibrated using 2011-2016
data to predict 2021 land use. The 30-year forecast was compared with 2021 Department of Land Development
data. Results indicated a significant increase in agricultural land use by 187,098 rai and a substantial decrease
in forest area by 1,005,392 rai. When land use changes a lot, the amount of runoff flowing into the reservoir
changes and decreases. While the amount of water demand from reservoirs in 2016 was 74.29 million cubic
meters in 2016 to 165.84 million cubic meters in 2021. The land use forecast can help plan water usage in
accordance with future water resources.
Keywords: Land use changes, MOLUSCE model, Pranburi Reservoir
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Lime yield prediction using multiple regression models with meteorological factors in Phetchaburi Province
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Abstract

Impact of climate change on lime production in Phetchaburi Province is examined using multiple
regression models. Annual production (tons) is analyzed for large-scale applications, showing a high correlation
(R2 = 0.9466) and RMSE of 3549.42 tons. Monthly production (tons/rai) targets smaller-scale planning, with a
moderate correlation (R? = 0.5122) and RMSE of 0.1831 tons/rai. Results indicate rising temperatures hoost
lime yields, while rainfall and wind speed reduce them. The study highlights the risk of future oversupply, urging
stakeholders to adapt cultivation and investment strategies.
Keywords: Agriculture, Horticulture, Lime, Multiple regression, Phetchaburi Province
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Abstract

In 2022, Tropical Depression Noru (NORU) moved into Thailand, causing water to overflow and flood
residential areas, agricultural lands, and economic areas. The Study of Flood Risk Map of Lower Pasak River
Basin analyzed flood risk using the MIKE 11 mathematical model to assess runoff from rainfall and water flow
characteristics. The model was calibrated using data from 2016-2017 and verified with data from 2013-2014,
yielding results within acceptable limits. The Manning’s roughness coefficient (n) ranged from 0.03 to 0.07.
Subsequently, Flood Risk Map for the Lower Pasak River Basin in Nakhon Luang District,
Phra Nakhon Si Ayutthaya Province, was created using the MIKE FLOOD model for the 2011 flood event, which
is a 10-year return period rainfall event. It was found that the flood affected in tambons Nakhon Luang,
Sam Thai, Phra Non, Ban Chung, Bang Phrakhru, Tha Chang, Bo Phong, Mae La, Bang Rakam, Khlong Sakae,
Pak Chan, and Nong Pling, covering a total of 74,041 rai. This map can support efficient water management
and flood warning systems, reducing potential damages.
Keywords: Flood risk map, Lower Pasak River Basin, MIKE FLOOD model, Pasak Chonlasit Reservoir
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Abstract

Water treatment and distribution consume significant electricity, making them key sectors contributing
to greenhouse gas emissions (GHGs). Water leakage, known as “Real loss”, results in wasted electricity and
unnecessary GHGs. This study examines GHGs emissions in the water distribution system of the Metropolitan
Waterworks Authority (MWA) and evaluates the benefits of Carbon Leakage Credits (CLCs) from reducing water
loss below the target, using a Standard Carbon Balance based on the Leakage Emissions Initiative (LEI)
framework. From 2018 to 2021, average water loss was 31.04%, with real water loss accounting for 27.14%,
resulting in average emissions of 64,773 tCO2e annually. The study concludes that MWA has not yet met its
targets or qualified for CLCs, likely due to external factors or a mismatch between MWA's capacity to reduce
water loss and its goals. Updating plans and measures to align with current conditions is crucial for accurately
evaluating the benefits of water loss reduction.
Keywords: Carbon leakage credits, Greenhouse gas, Water loss
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Abstract

The Chao Phraya River in PhraNakhonSiAyutthaya District, PhraNakhonSiAyutthaya Province, has a bottleneck that
limits water drainage capacity to only 1,178 cubic meters per second, resulting in frequent flooding during the rainy season.
The Royal Iigation Department has therefore developed a flood mitigation plan for the Lower Chao Phraya River Basin
(Matichon Co., Ltd., 2017). On the westem side of the river, the Bang Ban-Bang Sai flood diversion canal project was
implemented, capable of draining up to 1,200 cubic meters per second to alleviate flooding in Ban Mai Subdistrict, directing
water to the Chao Phraya River at SanamChai Subdistrict. This study simulated the 2022 flood using the MIKE11 model. The
findings revealed that the bottleneck previously experienced flows exceeding capacty from September 15 to October 31, 2022.
However, with the diversion canal, the flow was reduced below capacity. Nevertheless, the diverted flow increased water levels
atBang Sai Distict, which historically had flows near critical levels. The study found thatwith the diversion canal, flows inthis area
exceeded capacity from October 2 to October 25, 2022, resulting in more severe flooding impacts in Bang Sai District
Keywords: Bang Ban-Bang Sai Flood drainage canal, Hydrodynamic model, West Chao Phraya

44



ix, 2 KU AsUss uum\nmmsumanmaUmumsmams ﬂS\]n 63 ﬂ'lSlj’llaUONa\nUﬂ'lﬂUSSU'lU
The 63 Kasetsart University Annual Conference

Performance comparison of dead-end and looped water distribution networks: A case study of
Norasing Village waterworks, Ang Thong Province

*

Wanassakorn Namso*, Surachai Lipiwattanakarn, Adichai Pornprommin

10900
Department of Water Resources Engineering, Faculty of Engineering, Kasetsart University, Bangkok 10900, Thailand
*Corresponding author E-mail address: Wanassakomn.N@ku.ac.th

0158 0157

-0.116 0.032

Abstract

Water distribution networks (WDN) with dead-ends is typically designed due to they are easier in
construction and generally cheaper than WDNs without dead-ends. However, they have one major problem in
water quality at those dead-ends. This study is aimed to compare the hydraulic and water quality performance
and resilience of both systems. The study area is Norasing Subdistrict, Pa Mok District, Ang Thong Province.
The results showed that hydraulic resilience index of both the dead-ends and no the dead-ends systems were
0.158 and 0.157, respectively. Since the index values were close, it indicated that both systems had similar
hydraulic performance. The chlorine resilience index of the dead-ends WDN was -0.145 while no dead-ends
WDN had a higher value of 0.040. This showed that the water quality was much better in no dead-ends WDN.
Therefore, the design of WDN should consider removing the dead-ends points as much as possible.
Keywords: Dead end, Resilience, Water distribution
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Development of multiple linear regression model for PM2.5 estimation using meteorological
variables in Bangkok
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Abstract

PM2.5, particulate matter smaller than 2.5 microns in diameter, has become a critical public health
issue, especially during the dry and early rainy seasons when levels often exceed standards. This study
analyzed the relationship between meteorological variables (rainfall, temperature, humidity, wind direction, and
wind speed) and PM2.5 concentrations using Multiple Linear Regression (MLR) and Rescaled Adjusted Partial
sum (RAPS). The RAPS method improved prediction accuracy by reducing data variability, outperforming
traditional MLR with an R2 of 0.53, MAE of 0.64 pg/m?, and RMSE of 0.85 pig/m?. The results provide a basis for
developing air quality forecasting systems and control measures.
Keywords: Meteorological variables, Multiple linear regression, PM2.5
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Abstract

There are various asset tracking technologies. In this research, we utiized Ultra-wideband for indoor
positioning to perform real time product tracking. We developed a program for intelligent warehouse process
management based on real time asset tracking technology. The program manages the process starting from pallet
receiving, moving, picking and dispatching. We installed anchors to mark the reference position 22 positions which
covered 2,500 square meters. We developed the mobile application connected to UWB tag sensor using Bluetooth to
receive the real-time position from anchors. The program was used to perform the above processes while detecting and
recording the current position to the database. The real-ime position was also sent to MQTT broker so that the other
web client can view the current position of the forkift, too. We developed the central database to record the products,
pallet profiles and status along with the current position. The database can be accessed via APl where the web
application can connect and retrieve to display the data in the dashboard.
Keywords: Real-time product location tracking, Warehouse management system

47


mailto:pisaiyk@gmail.com

KU | A1SUSEUNIVIBIMSURIINNAEINUASAENS ASUA 63 A1SUNLldUaavIuAIAUSSENY
2 &= | The 637 Kasetsart University Annual Conference

Design and simulation control system of water pump with PLC programming application

*
' ! !

Kanyarat Puoraya, Pimpisa Sontiwat, Jaturoon Chanthamart, Prempreeya Montienthong, Nattapon Jaisumroum*
12120

Department of Sustainable development technology, Faculty of Science and Technology, Thammasat

University, Pathum Thani 12120, Thailand

*Corresponding author, E-mail address: nattaponj89@gmail.com

Programmable Logic Controller (PLC)

Magnetic Contractor PLC(Programmable Logic Controller)
Magnetic Contractor: PLC
PLC.

Abstract

Water is crucial for the survival of all life forms. It also plays a key role in various industries such as agriculture
and industry significantly contributing to economic development. As a result, sustainable water management practices
are increasingly important, particularly regarding the efficient allocation and distribution of water. The use of automation
control systems, such as water level control systems, plays a significant role in enhancing water management efficiency.
These systems help regulate water levels and ensure the optimal use of excess water. The integration of PLC in these
systems provides several advantages, including compact size, ease of maintenance, and increased programming
flexibility. These benefits result in more accurate and adaptable water management, ensuring the sustainable use of water
resources across different sectors. Comparison of the operation between Magnetic Contactor and PLC, Magnetic
Contactor; The system s cheaper compared to PLC, No programming is required, Suitable for use in simple environments
and systems with multiple control points require a large number of wires for connections. PLC: Programmable to suit a
wide variety of applications for complex systems, such as controlling multiple pumps simultaneously. Reduces wiring
complexity. Capable of recording operational status or transmitting data to other systems.
Keywords: Application of PLC in water pump control system, Control system design, Simulation of a water pump control system
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Abstract

Due to an increasing population in industrial areas, ransportation systems have become insuficient. Employees
often prefer using private cars for commuting, leading to issues such as traffic congestion, higher fuel consumption, and
environmental pollution. To address these challenges, a Carpooling System (CPS) has been proposed as a solution. This
system allows people traveling from nearby locations to share rides, reducing traffic issues and improving life quality for
residents in indlustrial areas. This article presents the design and development of an inter-company Carpooling System (CPS)
for employees in industrial areas. The system consists of two components: (1) a mobile application for creating routes and
requesting shared rides, and (2) a web application for managing users and displaying reports, including fare calculation
between companies. The prototype has been tested for technical functionality and usabilty following the Technology
Acceptance Model (TAM) with 20 participants for the mobile application and 6 employees, potential users of the web
application. The mobile application received a high level of acceptance with an average score of 4.64/5, while the web
application also achieved a high score of 4.70/5. Results indlicate that the system facilitates trip planning, tracking, and fare
calculation between companies.
Keywords: Carpooling system, Inter-company collaboration, Mobile application
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Abstract

Building height is considered one of the key factors contributing to the accumulation of PM2.5, particularly
in dense urban areas such as the inner zones of Bangkok, which consistently experience PM2.5 levels exceeding
the standards set by the World Health Organization. This research aims to investigate the relationship between
building height and PM2.5 concentration, alongside other meteorological factors, and to develop an hourly predictive
model for PM2.5 density using Multiple Linear Regression analysis and Random Forest analysis based on data from
eight monitoring stations. The study utilized historical data spanning four years (2017-2020). The findings reveal that
building height has a significant relationship with the accumulation of PM2.5. Moreover, the developed Multiple Linear
Regression model demonstrates a Mean Absolute Error (MAE) of 5.472 and a Root Mean Square Error (RMSE) of
8.615 and Random Forest model demonstrates a Mean Absolute Error (MAE) of 2.352 and a Root Mean Square Error
(RMSE) of 4.633, indicating its effectiveness in predicting hourly PM2.5 concentrations. This study provides insights
into the role of building height in PM2.5 accumulation and offers a reliable foundation for air quality management and
planning in dense urban environments to promote sustainable solutions in the future.

Keywords: Bangkok, Multiple linear regression, Particulate matter with a diameter less than 2.5 microns, Pollution
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Abstract

This study examines the factors that affect vacant land prices in the Lat Krabang district of Bangkok.
The research uses data from 82,749 land plots and appraisal prices provided by the Treasury Department for
2022-2026 along with 20 related factors such as Land location, Point of Interests, and level of recurrent flooding,
which has not been widely studied before. The study creates models to predict land prices using Random
Forest and Multiple Linear Regression (MLR). The results show that the Random Forest model reflects the
prediction efficiency between the actual values (Observed values) and the predicted values (Predicted values)
as high as 93%, which is higher than the MLR method. While the level of recurrent flooding may not directly
affect the models based on the Treasury Department's data, analysis shows that amenities and facilities are
often absent in flood-prone areas. This suggests that the impact of flooding on the livability of such areas and
likely has an indirect but significant influence on land market prices.
Keywords: Land valuation, Lat Krabang District, Multiple linear regression, Random forest, Relationship analysis
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Abstract

The aim of this research was to study photodegradation of atrazine in water during the treatment process.
The phototype of treatment tank was fabricated by installation of UVC light of 25 watts with wavelength of 254 nm.
Contaminated water samples were prepared by mixing the chemical atrazine to be a concentration of 50 ppm.
The water levels in the experiment were 5, 10, and 15 cm. Experiments were performed at 15, 30, 45, and 60 min.
Samples were collected at each time and height with 3 replications per condition of experiment. Concentration of
atrazine was analyzed using High-Performance Liquid Chromatography (HPLC). The results showed that
treatment time effect to decrease of concentration of atrazine significantly while water levels did not influence the
decrease of atrazine. The results could be guidelines for further development of chemical treatment tanks.
Keywords: Atrazine, Photodegradation, UVC
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Development of program for designing fire prevention system with water sprinklers
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Abstract

This article presents a program for calculating and designing a fire suppression system with water
sprinklers, which involves complex calculations and can replace expensive commercial software.
The researchers developed the program by writing Python code for the calculations and processing it through
Jupyter Notebook. The development results show that the program can perform hydraulic calculations.
From the case study, the program provided four results: seven sprinkler heads, a spacing of 4.29 meters
between sprinkler heads, six branch pipes, and a spacing of 4.17 meters between branch pipes. The results
matched the manual calculations, indicating that the program developed has 99% accuracy. Additionally,
the program is easy to use, convenient, fast, and free of charge. Moreover, this program can be used effectively
in designing sprinkler head layouts, adhering to engineering principles, and is applicable to all types of
industrial factories.
Keywords; Fire safety, Fire sprinkler system, Fire suppression system design, Python
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Evaluation and design of local ventilation system for extrusion machine case
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Abstract

This study evaluates the existing ventilation system and designs a new ventilation system for the rubber rolling
machine workstation. The risk assessment and measurement of formaldehyde concentration did not meet the AGCIH
standards. Therefore, to reduce the concentration of formaldehyde, which could be hazardous to workers, the researcher
applied ventiation system calculation and indlustrial hygiene programs to design a new system. The researcher assessed
the efficiency of the existing ventilation system by measuring the formaldehyde concentration at the workstation, which was
found to be 0.0697 and 0.1372, not exceeding the AGCIH standards. However, when the chemical risk was assessed
using the TLK412 tool, a company standard, it was found to be at a risk level requiring annual monitoring. Additionally,
the capture veloctty at the workstation was below the company's standard of 0.889 mys. This study aimed to improve the
ventiation system's efficiency by evaluating its performance and identifying corrective measures. The flow rate was
calculated at an air velocity of 0.889 m/s, changing the fan size, and installing additional slots. The optimal hood flow rate
was found to be 6,104 cmh, and the cross-sectional area was reduced by installing curtains.
Keywords: Extrusion, Formaldehyde, Safety, Ventilation calculate program
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Design of safety instrumented system in vacuum distillation process of hazardous waste
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Abstract

This article presents the design of safety instrumented system of process control by applying the
process with safety instrumented system with computer program to help design the safety instrumented system.
To know safety integrity level of safety instrument function (SILy) compared with safety integrity level of
equipment under control (SILg,c)- If the SILg is lower than the SIL,, the process needs to improve the safety
instrument system to increase the level of the SILg; to be higher than the SIL . (SILge > SlLg,c). The article
found that the process studied 3 functions are SIF n0.10 Pump Reservoir (V-05), SIF no.14 Collecting Vessel
(V-04) and SIF no.17 Adsorption Column (IBC-01-06). It was found that 3 functions had SILg; < SILgc. It is
necessary to suggest and improve the safety instrumented system of process for example, increasing the safety
instrument function of device from 1001 to 1002 or changing the device with a lower dangerous error value to
increase safety and prevent dangers to life, property and the environment.

Keywords: Hazardous waste, Safety instrumented system, Vacuum distillation
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Study and development of fire evacuation plans for a hospital in Bangkok
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Abstract

This study aims to develop fire evacuation plans for a hospital building in Bangkok using the Pathfinder
program to simulate evacuation in emergency situations, assessing the efficiency and evacuation time.
The simulation results show that evacuation can be completed within 1 hour in all scenarios (in scenario 3,
with 1,382 evacuees, the evacuation time was 1,116 seconds), in compliance with the Building Control Act B.E.
2522. The improvement of the fire escape stairs on the mezzanine level reduced evacuation time by 2.60 to
8.87%. This simulation can be used to develop evacuation plans and improve escape routes and related
equipment to enhance safety and efficiency in evacuating patients and staff during a fire emergency.
The findings are significant in enhancing safety for both users and staff in hospitals and serve as a guideline
for developing fire escape plans for other buildings in the future.
Keywords: Fire evacuation plan, Fire evacuation simulation program, Hospital fire evacuation
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Development of a human movement classification system using Neural Network technology with
motion acceleration and velocity signals
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Abstract

This topic aims to develop and apply Neural Network technology to classify human movement postures
using the MPUG050 sensor and Arduino R4 Wi-Fi microcontroller to record motion data, including acceleration
and velocity, from user in various postures: exercise movements and symbolic movements. The Neural Network
was used to postures analyzing and classifying. Overall test results show that the system accurately classified
the postures, displaying the results through LED lights corresponding to each postures, lowest precision is
0.60. However, the results were limited by using training dataset with restricted data, and the accuracy may
be affected by poses that do not align with the defined movement guidelines. In the future, the system will be
improved for greater accuracy and new applications like multi sensors and incorrect posture notifications.
This research is part of the graduate Mechatronic course at Kasetsart University.
Keywords: Gestures recognition, Neural Network, Signal processing
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Development of automatic parcel sorter for commercial production; A case study of sub-postal center
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Abstract

Automatic parcel sorting machines help reduce labor, reduce errors, and increase the speed of mail delivery. They
can also be applied to sort various types of products. Their use has increased due to the growth of the e-commerce market,
However, parcel sorting machines have not yet been developed in Thailand. They must be imported from abroad. This
research aims to develop a parcel sorting machine with 11 sorting channels, controlled via a computer and capable of
displaying operational statistics on mobile devices. The machine operates at a maximum speed of 6,000 boxes per hour, with
arecommended speed of 3,000 boxes per hour for optimal performance. The machine consists of three main components: a
system to requlate the spacing of parcels, a Machine Vision system for reading parcel stamps, and an activated roller belt for
sorting. The development process involved designing with SolidWorks, using domestically sourced materials, constructing
haraware, and developing control software. Testing showed 90% accuracy in reading stamps and 100% accuracy in sorting
parcels, with a cost of approximately 100,000 THB per sorting channel. Key limitations include the lack of long-term durability
testing and the need to reprogram the Machine Vision system whenever parcel stamps are modified.

Keywords: Parcel sorter, Small package sorting system
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The effect of HID ratio on the Nusselt number for a single Jet impingement on a heated wall
simulation
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Abstract

Due to the universal use of jet impingement, studying how to make it more efficient would mean better
performances in execution. Numerical simulations were made using the Computational Fluid Dynamics (CFD)
software, Ansys, to analyse the impacts of single jetimpingement on a heated flat surface, focusing on the heat
transfer exchange. Using the proper turbulent model, here, k-€ as the Reynolds number exceeds 20 000.
The jet behaviour has been analysed according to different parameters, especially the mesh refinement and
ratio HID (distance between the nozzle and the surface). Results showed that mesh precision is an important
factor, as it affects the predicted Nusselt number, with a better correlation for a specific configuration validated
by experimental data in Baughn et al. (1991) paper. Velocity profile and the different jet regions have also been
studied throughout the simulations. Although some divergences have been noted between experimental and
theoretical data, the results confirm that the configuration simulation parameters are correct and offer a deeper
understanding of heat transfer phenomenon.
Keywords: Jet impingement, Models, Nusselt number, Simulation
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Effects of pectin and gelatin on qualities and consumer acceptance of palmyra sugar-based
gummy jelly
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Abstract

This study investigated the effects of gelatin (GT) alone or in combination with pectin (PT) as gelling
agents on qualities and consumer acceptance of palmyra sugar-based gummy jelly (PSGJ). The results showed
that PSGJ with 7% GT alone exhibited the highest hardness, gumminess, and chewiness, followed by those
with 6.5% GT in combination with 0.5% PT and with 6% GT in combination with 1% PT, respectively. Springiness
values were not significantly different among all samples. As the amount of GT reduced and that of PT
increased, the samples showed lower L* and b* values and a higher a* value. These changes also led to
decreases in pH and water activity of the gummy jelly sample. An acceptance test with consumers revealed
that PSGJ with 6.5% GT in combination with 0.5% PT received the highest liking score for gumminess. This
sample was equally liked to that with 7% GT alone but was preferred to that with 6% GT in combination with 1%
PT for other attributes. Additionally, the 6.5% GT and 0.5% PT sample was rated just-about-right for most
attributes. Therefore, 6.5% GT in combination with 0.5% PT was deemed optimal for PSGJ.

Keywords: Confectionery, Gelatin, Gelling agent, Gummy jelly, Pectin
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Abstract

Fresh sugarcane juice is a natural beverage rich in vitamins, minerals, and antioxidants, offering po-
tential health benefits. However, these properties can vary depending on factors such as the sugarcane variety.
This study aimed to compare the physicochemical properties, antioxidant content, and sensory evaluation of
fresh sugarcane juice from two varieties: the traditional Suphanburi 50 and the newly developed DOA Suphan-
buri 1. Results showed that Suphanburi 50 had a significantly higher sucrose content (19.40%) compared to
DOA Suphanburi 1. On the other hand, DOA Suphanburi 1 exhibited significantly higher lightness and antioxi-
dant activity. Sensory evaluation by 30 consumers revealed no significant differences in overall acceptability,
which was rated as moderate to high. These findings support the promotion of DOA Suphanburi 1 for sugarcane
juice production and the development of healthier beverage options for consumers.
Keywords: Physicochemical properties, Sensory evaluation, Sugarcane juice, Sugarcane variety
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Effect of Wolffia globosa and its polysaccharide and protein extracts on in vitro glucose release
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Abstract

Wolffia globosa has a high nutritional value. Research indicates that plant-derived dietary fibers and
proteins can retard starch digestion, which may reduce postprandial glycemic response. This study aimed to
assess the ability of W. globosa and its extracts to reduce starch digestion, a major component of human diets
by mixing with rice flour at concentrations of 20-50% and subjected to in vitro gastrointestinal digestion. Results
revealed that W. globosa contained significant dietary fibers (29.07%) and proteins (33.14%). The in vitro di-
gestion showed that W. globosa and its extracts significantly (p < 0.05) delayed glucose release compared to
the rice flour as a control (59.31 g/100 g sample; pGl 96), with values of 29.16-35.99 /100 g; pGl 68-78 for
rice flour with W. globosa, 30.39-35.31 g/100 g; pGl 70-79 for rice flour with polysaccharide extract, and 27.68-
3145 ¢/100 g; pGl 68-76 for rice flour with protein extract, indicating a potential reduction in glycemic index.
Additionally, at a concentration of 20 mg/mL, W. globosa and its extracts, along with acarbose as a positive
control, demonstrated inhibitory effects on intestinal a-glucosidase. These findings suggest that W. globosa
has high potential as an alternative ingredient in starch-based foods for individuals with diabetes, overweight,
or health-conscious consumers.
Keywords: Carbohydrate digestive enzyme, Glucose release, Glycemic index, Retardation effect, Wolffia extracts
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Abstract

Plant-based meat analogs (PBMAS) face challenges in meeting consumer expectations, particularly
due to undesirable textures. This study investigated the effects of incorporating coconut oil-in-water (O/W)
emulsions (5% and 10%) into pea and wheat protein-based analogs during twin-screw extrusion with variation
in barrel temperatures (130°C-140°C and 130°C-160°C in zones 7 and 8, respectively). Visual inspection
showed that the 10% emulsion produced brittle, structurally unstable analogs with noticeable oil leakage. Mois-
ture content was significantly affected, with the 10% emulsion group exhibiting the lowest values. Textural anal-
ysis revealed that all O/W emulsion-based PBMAs had significantly reduced hardness, springiness, gummi-
ness, and chewiness compared to the water-only control (p < 0.05). Specifically, the 5% emulsion reduced
hardness, gumminess, and chewiness by over 20% and springiness by nearly 10%, yielding a texture closer to
that of real meat. However, the fibrous degree decreased by approximately 15% in the 5% emulsion group.
Barrel temperature and liquid type significantly influenced texture (p < 0.05), though no interaction between the
temperatures of different barrel zones was observed (p > 0.05). Incorporating 5% coconut O/W emulsions
shows potential for improving PBMA texture, but further optimization is needed to enhance fibrous structure
and sensory qualities that more closely mimic real meat.
Keywords: High-moaisture extrusion, High-moisture meat analog, Oil-in-water emulsion, Pea protein isolate,
Wheat protein isolate
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Designing a controlled environmental greenhouse and internet of things (IoT) system for vege-
table production in tropical regions
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Abstract

This research aims to develop a control system optimized for greenhouses and to enhance
the performance of control equipment to suit the tropical environmental conditions of the Northeast
region. The system is designed as a closed-loop control mechanism, equipped with sensors to
regulate the temperature (not exceeding 35°C) and humidity (not exceeding 85% RH) for operating
the fan and mist sprayer. Data was collected during celery cultivation using 30 mist sprayers with
an injection size of 0.3 mm. The initial temperature inside the greenhouse was 37.1°C, and water
consumption was recorded at 49.66 liters per hour. The system reduced the average temperature
to 33.8°C and maintained an average humidity of 58.91%, achieving a temperature reduction of
approximately 3°C, which facilitated successful celery production.

Keywords: Environmental control systems, Greenhouse, |oT, Precision farming, Tropical regions
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Abstract

This research aims to explore the factors influencing purchase intention of products from food services
collaborating with online game brands, considering perceived value, attitudes and subjective norm based on
the Theory of Reasoned Action. The qualitative research was conducted using in-depth interviews with 10 con-
sumers who have experiences or tend to purchase products from food service and online game brand collab-
orations, diving into playing and not playing online game consumers. The content analysis found that online
gamers focus on