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Thesis Title Development of Animal Feed Shredding and Compressing Machines

Name-Surname Mr. Napol Luengpipatsorn
Program Agricultural Machinery Engineering
Thesis Advisor Associate Professor Roongruang Kalsirisilp, D.Eng.
Academic Year 2018
ABSTRACT

The research project entitled “development of animal feed shredding and compressing
machines” was aimed to increase the working capacity as well as time and labor saving for the
animal feed shredding and compressing process. The developed machine was able to reduce the
investment cost of forage crops and provide a high quality of forage crops for animal nutrient
requirements. It also requires less storage volume for forage crops but yields benefits for farmers to
increase the number of dairy animals in the limited farming area.

The machine consists of four main parts: a steel frame, shredding unit, compressing unit
and power transmission unit. Four cutting blades were designed for the shredding unit. The
compressing unit consists of a hydraulic cylinder with a diameter of six inches and a compressing
block. A three-horsepower electric motor was used as the power source of the machine. The
revolution speed of the motor was selected at 1,300, 1,500 and 1,700 rpm. Three blade angles (15°,
30° and 40°) were considered in this research. The parameters in this study were working capacity,
electrical consumption and economic analysis of animal feed shredding and compressing machines.

Based on the test results, it was found that the 1,500 rpm of motor speed and 40° blade
angle performed the best in terms of working capacity and efficiency of the machine. The
performance tests of the machine showed that the working capacity and electrical consumption were
229.4 kg/hr and 1.53 kW-h, respectively. The further economic analysis showed that the operation
cost of the machine was 0.35 Baht/kg with a break-even point of 195 hr/yr. When the working hours

of 600 hrs/yr were considered, the payback period of the machine was found to be 1.5 year.

Keywords: shredding and compressing machine, animal feed, blade angle
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Tasams3ds indasdasuazdandransdnd Iignesnuuutarasrtulneil inqusrasdndniaiuarmannsalums
o tysevdanauazussnualumsgesuardn wietesuardamdnensdn Uszneume 4 du ldun Tasuades ga
goeve1 yrsam warszuudeviendids Taelduewmasoun 4 hp Wusuinddlwinuveneiesdng mulsidnuldunyy
avwaslufiadmivgaemdh euiseurewaweiiililunviaouadiiiviniu 870 rpm Tnenyuesrluila 3 svivil 0, 5
uay 10° ilewsuasmiinnigalunmagey Teilardnalumsdne 1 muamnsolunmain Sanmsdunw@emasmiliih
Fawanmameasunuir yuesrluiinfivenzauindu 5° uasisdsissuasdangansdnitimuannsolumahnuedewiniy
1276 kg h' SrmsAuAemasuliinads 3.8 kv-h wamTiesmimmmnzanduassgmansimnsamuiniyagumnily
MVl 374 h yr' wazilafrsanmavinaud 600 hr yr wwilszpgiailumsAunuviniu 0.63 yr

Andadty: indesasuazdad, awnsdnd, yusmaduila
Development of Animal Feed Shredding and Compressing Machin

Napol Luengpipatsoml., Roongruang Kalslrisil.p’, Jaturong Langkapinl
lDe‘partment' of Agricultural Engineering, Faculty. of Engineering, Rajamangala University of Technology
Thanyaburi, ThanyaburiPathumthani, 12110.

Corresponding author: Napol Luengpipatsorn. E-mail: napol_l@mailrmutt.ac.th

Abstract

The research project entitled “development of animal feed shredding and compressing machine” was aimed
to increase the working capacity as well as time and labor saving. The development of the machine can replace human
labor in the future. The machine consisted of four main parts namely, steel frame, shredding unit, compressing unit and
power transmission unit. A 4 hp electric motor was used as the power source of the machine. The revolutional speed of
motor was selected at 870 rpm. Three knives angle (0, 5 and 10°) were considered in this study. The performance of the
machine was measured in two parameters namely, working capacity and electrical consumption. It was found that the 5°
knive angle performed the best in terms of capacity and efficiency of the machine. The performance tests of the
machine showed that the capacity was 127.6 kg hr'. The electrical consumption was 3.8 kilowatt-hour. The economic
analysis showed that the break even point of the machine was 374 hr yr'l. Considering the working hour of 600 hr yr", the
pay back period of the machine was found to be 0.63 year:
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Keywords: shredding and compressing, animal feed, knive angle. O "z
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Figure 1 Structure frame.
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Figure 2 Frame of compressing unit.
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Figure 3 Shredding unit.
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Figure 5 Hydraulic cylinder for compressing unit.
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Figure 6 Cutter bar for shredding unit.
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Figure 9 Engineering drawing of animal feed shredding and
compressing machine.
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Table 1 Performance test of animal feed shredding and
compressing machine.
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Figure 11 Closed up view of shedding unit.
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Table 2 Fabrication cost of animal feed shredding and
compressing machine.
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