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Abstract

The objectives of this research were to develop and assess the efficiency of a semi-automatic vertical light-
yellow galangal washing machine. The expectation of this research was to raise the production of washing machines
to higher performance. Innovation aids in traditional tasks, cuts down on labor-intensive work durations, and
conserves water. The galangal washing machine uses a 1.5 hp motor as the power source, which consists of a
machine structure set, a washing tank set, a power transmission shaft set, and a motor control unit. Working
characteristics are similar to washing machines. The result shows that the optimum conditions for operating the
machine are a speed of 350 rpm, a washing time of 15 min, a water volume of 40 L, a galangal weight of 15 kg,
giving the highest galangal cleanliness value of 92%, and an electrical energy consumption rate of 3,194 W h™* that
can wash 600 kg of galangal day'. An engineering economic analysis showed that the production cost per kilogram
is reduced by 70% when working 8 hr day™, the break-even period was 6 days, and the break-even point was 17

hr year’1
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Figure 1 Galangal.
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Figure 2 Traditional yellow galangal cleaning.
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Figure 3 Galangal cleaning machine.
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Figure 5 galangal.
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Table 1 Experimental results according to the Taguchi experimental design.

Speed Time Water (Liter) Cleanliness
Experiments S/N
(rpm) (min) (%)
1 190 10 30 65.37 36.30
2 190 15 35 71.49 37.08
3 190 20 40 73.25 37.29
4 270 10 35 74.15 37.40
5 270 15 40 82.48 38.32
6 270 20 30 79.03 37.95
7 350 10 40 80.83 38.15
8 350 15 30 87.75 38.86
9 350 20 35 85.45 38.63
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Table2 Analysis of the influence of factors based on the

average S/N-Ratio of galangal cleanliness.

S/N-Ratio
Factor max-min
Level 1 Level 2 Level 3
Speed 36.90 37.90 38.55 1.65
Time 37.29 38.09 37.96 0.81
Water 37.71 37.71 37.92 0.22
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Figure 6 Relationship of factor-value influence level S/N.
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Figure 7 The cleaning ability of the galangal washing

machine.
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Figure 8 Electricity consumption rate of the galangal

washing machine.
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Table 3 Comparison results between the use of the
galangal washing machine and the traditional galangal

washing machine.

Amount of Electricity
Time
Method water charge
(min)
L (Baht)
Manual 160 250 15.25
Galangal
washing 60 200 19
Machine
Difference 100 50 3.75
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