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Abstract

This study aimed to design and develop an continuous mixing—pelletizing machine for the commercial
production of animal feed and organic fertilizer, and to evaluate its performance and optimal operating
conditions. The effects of raw material moisture content at 12%, 15%, and 18% (wet basis) and feeding
rates of 120, 160, and 200 kg/h on pellet quality, production capacity, and energy consumption were
investigated. The developed prototype consisted of four main subsystems: a raw material hopper
system, a mixing system, a conveying and holding system, and a pelletizing system, which operated
continuously. The experimental results showed that the prototype achieved average production

capacities of 181 kg/h for pelleted animal feed and 168 kg/h for pelleted organic fertilizer. A raw
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material moisture content of 15% resulted in the highest pellet durability for both animal feed and
organic fertilizer pellets, and the mixing uniformity was within an acceptable range. In addition, a
feeding rate of 160 kg/h provided the most suitable balance between production rate, operational
stability, and energy consumption. An engineering economic analysis indicated that the annual fixed
cost of the machine was approximately 69,900 THB. The break-even production quantities were
22,843 kgl/year for animal feed pellets and 25,985 kg/year for organic fertilizer pellets. These values
correspond to approximately 124 and 160 operating hours per year, or about 0.8—1 month of actual
operation assuming an average working time of 8 hours per day. The results demonstrate that the
developed continuous mixing—pelletizing machine has strong potential for efficient production of
animal feed and organic fertilizer at community or commercial scales.

Keywords: continuous mixing—pelletizing machine: pelletized animal feed: organic fertilizer pellets:

machine design: machine performance

*Finsia: kkantapong@kkumail.com, 061-415-8664
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Abstract

Production relocation in the textile industry represents a strategic decision that affects cost structure,
competitiveness, and supply chain continuity, particularly in the context of CLMV countries, namely
Cambodia, Lao PDR, Myanmar, and Vietnam. These countries are geographically, commercially, and
logistically connected with Thailand and have become potential destinations for labor-intensive
manufacturing activities. This study aims to analyze the factors affecting production relocation
decisions in the textile industry in CLMV countries and to determine the relative importance weights
of those factors from expert perspectives. The study began with a review of literature related to
factory location selection, international investment, and production reloc ation. A total of 28 factors
were identified and classified into nine major dimensions: labor, laws and regulations, political
conditions, quality of life, infrastructure, economy, environment, geography, and society. Data were
collected from 23 experts using a five-point Likert scale questionnaire and analyzed using descriptive
statistics, including mean and standard deviation. The ranked factors were subsequently converted
into importance weights using three rank-based weighting methods: Rank Sum (RS), Rank Reciprocal
(RR), and Rank Order Centroid (ROC). The findings indicate that wage cost was the most important

factor affecting production relocation decisions. The next most important factors were natural disaster
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risk, tax benefits, incentives and subsidies, labor supply, and geographic location, respectively. The

comparison of factor weights shows that RS, RR, and ROC produced generally consistent priority

patterns. However, RR assigned a substantially higher weight to the top-ranked factor, whereas ROC

generated a weighting pattern between RS and RR. The findings provide a systematic strategic

decision-support framework for textile entrepreneurs and relevant agencies in evaluating key factors

before relocating production bases to CLMV countries.

Keywords: Production relocation: Textile industry: Location selection: CLMV: Decision factors
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Camparison of Facter Weights by RS, R, and ROC
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Abstract

In the framework of smart city development, efficient waste management and water resource
circularity are critical challenges. An environmental issue frequently overlooked in buildings is the
contamination of dry waste by liquids, caused by disposing of beverage cups containing fluid and
ice scraps directly into general bins. This study presents an loT-based water and ice scrap recycling
system prototype that integrates Internet of Things technology with Eco-Nudge mechanisms to foster
waste sorting behavior change. The architecture employs an ESP32 microcontroller paired with flow
sensors to manage liquid storage via a stainless-steel filter mesh, alongside a Three.js graphical
engine to generate real-time 3D visualizations that deliver psychological rewards to users by
converting collected water volume into a corresponding number of chili plants. The stored water can
be automatically distributed to a plant irrigation system. Engineering evaluations demonstrated that
the flow sensors achieved mean measurement errors of 1.16% and 4.23%, with standard deviations
of £7.9 and £31.8 mL, respectively. The data recovery system achieved a 100% success rate, and
the automated control system successfully triggered plant irrigation under the specified conditions.
A preliminary field test indicated that the system attracted passerby attention; however, systematic
behavioral evaluation is required in future research.

Keywords: Internet of Things: Water recycling: Eco-nudge: Waste management
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Abstract

This research aimed to design and construct a solar dryer integrated with quartz infrared heaters and
to evaluate its performance in drying bananas compared with traditional sun drying. The developed
dryer has dimensions of 100 x 150 x 80 cm, covered with polycarbonate material, and equipped with
two 600-watt infrared heaters combined with an air velocity of 3 m/s. The experimental results revealed
that the hybrid drying system (solar energy combined with infrared heaters) required only 28 hours,
which was significantly shorter than sun drying alone, which took up to 79 hours, while infrared heaters
alone required 25 hours. The hybrid system consumed 20.8 kWh of electricity, saving 15.45%
compared to the infrared-only system, which consumed 24.6 kWh. The dried bananas produced by
the hybrid system showed superior color and appearance, making them more appealing than those
dried by other methods, due to its ability to maintain a continuous temperature in the range of 50-60
+2 °C. The findings indicate that the hybrid dryer is the most suitable method for commercial
production, as it reduces drying time, conserves energy, and maintains product quality. The estimated

payback period of the system is approximately three years.

Keywords: Banana: Drying: Solar energy: Infrared: Hybrid drying system
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Abstract

This research aims to design and develop an automatic temperature-controlled cricket fryer to reduce reliance
on operator skill, increase production efficiency, and ensure consistent product quality. The prototype measures
28.5 x63.5 x 73 cm, weighs 15 kg, uses a 2,500 Watt heater, and is temperature-controlled using a K-Type
Thermocouple sensor in conjunction with an Arduino Uno R3 and an ON-OFF control system. Tests were conducted
at temperatures of 140, 160, 180, and 200 C° for 4, 6, and 8 minutes. Performance tests showed that the machine
could reach the set temperature within 3-5 minutes, with a maximum temperature increase rate of 47.28 C°/minute
and an overshoot range of 3.25-7.22 %. Performance comparisons revealed that the automatic fryer had a standard
operating time of 5 minutes and 20 seconds and a production capacity of 2.25 kg/h, significantly higher than manual
frying by farmers (1.4 4 kg/h). Product quality evaluation showed that frying at 200 C° for 4 minutes resulted in a
color closest to a reference product. The overall color difference (AE) was 0.84. Frying at 160°C for 4 minutes
resulted in a hardness of 105.97 + 24.68 N, which is similar to the farmer's product (106.06 + 12.83 N) and not
statistically different (p>0.05). This indicates that color development and texture improvement in fried crickets are
influenced by different frying temperatures and times. Considering production efficiency, color characteristics, and
texture, the automatic temperature-controlled cricket fryer can efficiently produce a product of quality similar to the
farmer's traditional product and has commercial potential, with a payback period of approximately 28 days.

Keywords: Cricket fried; Cricket physical properties; Texture analysis; Color values; Automatic frying control system
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Hardness (N) Adhesiveness Springiness Cohesiveness Gumminess (N) Chewiness
Group
(Mean + SD) (Mean * SD) (Mean + SD) (Mean * SD) (Mean + SD) (Mean + SD)
A 106.06 + 12.83 ° 0.007 £0.019™ 0.093+0.011™ 0.289 +0.010™ 30.46 +3.10™ 2.94+0.60™
140°C/
40.02+7.60° 0.031 £0.060™ 0.037 £0.032"™ 0.284 +0.238™ 11.81+10.50"™ 0.98+0.84™
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91.42 +17.97 *° 0.048 + 0.097™ 0.056 +0.010™ 0.173 £0.006 ™ 15.81+2.84™ 3.44 +2.48™
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