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Fabrication and Evaluation of Banana Slicing Machine by Reducing Elbow Connector
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Abstract

This research were to fabricate and evaluate the banana slicing machine by reducing elbow feeding
for preparing banana chip. The methodology included of design and fabrication, testing and improvement,
evaluation and engineering economic analysis. The machine consisted of 6 parts: 1) a steel structure had 600
mm widthx620 mm lengthx 580 mm height 2) feeding part was 2 channels of 90° reducing elbow, inlet and
outlet diameter 60.5 and 48.6 mm, respectively 3) slicing part was a dish, installed 2 stainless steel blades
and adjustment pad that used for adjusted banana chip thickness 4) body frame was cylindrical that used to
cover slicing part 5) support tray rack 6) a 0.5 hp, 220 V electric motor transmitted power through to 1:40
reduction gear and pulley. 5 levels of slicing speed (120, 140, 160, 180 and 200 rpm) were studied. Indicated
factors were slicing efficiency, capacity and slicing loss percentage. Comparison testing with manual labor and
economic analysis were evaluated. The results showed that the suitable working condition at 160 rpm of
slicing speed indicated the high efficiency and capacity of 83.70+3.64 % and 460.13+11.34 kg/h, respectively.
The capacity of this machine higher than manual method approximately 9 times. Moreover the percentage of
loss was smallest 13.91+2.90 %. Engineering economic analysis revealed that renting the machine at the rate
of 2 baht/kg would give breakeven point 4,140 kg/year and payback period in 2 month.
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Figure 1 Machine (1) structure (2) feeding part (3) slicing part (4) body frame (5) support tray
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Table 1 Working conditions of the machine as affected on different slicing speed

Performances
. Slicing speed
Cultivar Efficiency Capacity Slicing loss
(rpm)
(%) (kg/h) (%)
120 68.74+7.35 266.49+40.33 27.92+6.65
140 75.38+3.29 408.97+37.29 21.60+2.74
Nam Wa 160 83.70+£3.64 460.13+11.34 13.91+£2.90
180 78.87+3.68 440.59+28.19 25.15+3.85

200 73.07+£2.37 435.22+8.84 25.49+1.43
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Table 2 Machine performance comparing with labor

Type Capacity
(kg/h)
Machine 460.13+11.34
Labor 47.7
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Table 3 Engineering economic analysis

Breakeven point (kg/h) Payback period (year)
4,140 0.17
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