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Development and Efficiency Evaluation of a Hydraulic Pot Press Machine

Using Coconut Fiber and Coir Dust
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Abstract

This research aimed to develop and evaluate the efficiency of a hydraulic press machine
for producing plant pots from coconut fiber and coir dust, to investigate the effects of
temperature and compression time on pot dimensions and water-holding capacity, and
to evaluate the suitability and operational performance of the machine. The prototype
employed a hydraulic compression system. Coconut fiber and coir dust were mixed with
tapioca-starch-based liquid adhesive at a 1:1 ratio by weight. A 3x3 factorial design was
employed under a constant compression pressure of 750 kPa, with three temperature
levels (100, 110, and 120°C) and three compression times (480, 540, and 600 s).

The evaluation by 15 experts indicated that the overall suitability of the machine
was at a high level, with a mean score of 4.36 and a standard deviation of 0.50. The results
showed that temperature and compression time significantly affected pot height and
thickness, while rim width was significantly affected by compression time. Base width was
significantly affected by the interaction between temperature and compression time. For
water-holding capacity, the condition of 120°C and 600 s produced the highest value of
8.10 ¢.

In terms of machine performance, the prototype achieved an average production
capacity of 12 pots per hour and a productivity of 12 pots per person-hour. Increasing
temperature and compression time tended to increase energy consumption from 3.40 to
4.30 kWh and electricity cost per pot from approximately 8.50 to 10.80 Baht. The results
indicate that the prototype is suitable for further development. Future improvements
should focus on optimizing product quality, production capacity, energy consumption,

and production cost to enhance overall efficiency and economic feasibility.

Keywords: Hydraulic pot press machine; coconut fiber; coir dust; hydraulic system;

natural material pots.
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