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Abstract

This research aims to study the performance of a semi-automatic baler machine, by studying
baling by a semi-automatic baler machine, focusing on its mechanism, and performance evaluation.
The study found that the semi-automatic baler commonly used by farmers is a horizontal type that
feeds straw from the side. It is powered by a small diesel engine with 9-12 horsepower, typically
hitched to a walking tractor. The operation involves 4-5 workers working in collaboration with the
machine. The machine’s mechanism operates in two stages: the straw sweeping mechanism and the
baling mechanism. Performance testing revealed that at an engine speed of 1,400 rpm, the machine
achieved a working rate of 607.67 kg per hour (151.91 kg per person per hour), with a material efficiency
of 85.71% and a bale density of 87.92 kg/m3. The tested semi-automatic baler is likely to improve its
performance and be suitable for use by household-level farmers or small livestock farms.
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MP = (W /T)60 oo (1)
s Mp = Machine productivity (Kg/hr)

W = Weight of material (Kg)

T = Time (min)

Ef = (Ep/Tp)100 ..o, 2)
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e Ef = Material efficiency (%)
Ep = Effective productivity (Ke/hr)
Tp = Theoretical productivity (Keg/hr)

P =MMJV oo (3)
le p = density of bale (kg/m?)
= weight of bale (kg)
v = volume of bale (m’)
FT = FUJR oo (4)
e Fr = Fuel Consumption Rate (I/ hr)
Fu = Fuel Used ()
h = hours of work (hr)

e ol

Figure 1 Performance test of semi-auto Baler
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Tablel Baling for Sami-auto Baler

Data Operating of baler Sami-auto horizontal Baler

Side feed type Top feed type
Operating Procedure Side feed, tie the rope and wire Top feed, tie the rope and wire
Performance(bale/hr) * 15-20 13-16
fuel consumption rate (V/hr) 1-1.5 1.5-2
Quantity of workman 4-5 4-5
Quantity of Sami-auto Baler 4 1

* Weight of bale 18-25 kg, moisture content of rice straw 25 % (wb)
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Figure 2 work process of Sami-auto horizontal Baler
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Table 2 performance test

engine speed capacity capacity efficiency density
(rpm) (kg/hr) (kg-hurman/hr)* (%) (kg/m?)
1,200 420.13 105.05 75.86 78.68
1,300 510.45 127.61 80.41 83.56
1,400 607.67 151.91 85.71 87.92
1,500 587.77 146.94 82.22 90.45
1,600 577.55 144.38 81.23 94.31

* working for 4 human
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Table 3 fuel consumption

engine speed (rpm) fuel consumption (/hr)
1,200 0.95
1,300 1.18
1,400 1.36
1,500 1.54
1,600 1.73
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Figure 3 The relationship between fuel consumption rate and engine speed
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