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Breakeven and Payback Period Analysis of a Shredder for Physical Reduction of Straw and
Stubble
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Abstract

This research aims to analyze the operating cost, break-even point, and payback period of a tractor-drawn
straw and stubble chopper used for post-harvest management of rice straw and stubble to achieve an average
length of 50-100 mm. This helps reduce obstacles during soil preparation and allows for uniform incorporation of
straw and stubble into the soil. The analysis uses the straight-line depreciation method. The results showed that
the break-even point of the machine was 127 rai year ', with a payback period of 10.84 months. However, given
that the machine is used only 2 months year" during the biannual rice cultivation seasons, the actual time required
to reach the break-even point is 5 years and 25 days, based on an initial investment cost of 120,000 baht.
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Figure 1 Schematic diagram of shredder for physical
reduction of straw and stubble.
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Figure 2 Measurement of the amount of straw and
stubble cutting at different rotational speeds of the

suction screw unit.

Figure 3 Suction screw set for transporting straw and
stubble to be cut and chopped.
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(1) Rotational speed 68 r min™ (2) Rotational speed 84 r min™

(3) Rotational speed 102 r min™
Figure 4 Lengths of straw and stubble cut by rotating
the suction screw unit at different speeds.

Table 1 Production capacity and fuel consumption at
different conditions.

Replicate Average
1 2 3 4 5
68 Capacity 150 144 138 150 144 145.2

Revolution

rom (kg hr)
Oil (ml 12 13 14 13 13 13
min’")
84 Capacity 270 258 264 270 264 265.2
rom (kg hr)
Oil (ml 14 14 15 16 15 14.8
min’")
102 Capacity 450 450 456 444 450 450.0
rom (kg hr)
Oil (ml 17 16 15 17 16 16.2
min™)

Table 2 Analysis of variances of production capacity

and fuel consumption.

Revolution Capacity (kg hr) Oil (ml min™)
68 rpm 14520 + 5.02 @ 13.00 £ 0.71 %
84 rpm 265.20 + 5.02 ° 14.80 + 0.83 °
102 rpm 450.00 + 4.24 ¢ 16.20 + 0.83 ©
F-test *x xx
%cv 45.27 10.52

Note: a,b,c = significant (p < 0.05) by independent
sample t-test, ns = not significant
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