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ANIMAL FEED MIXER WITH ROTATING DRUM
USING BIOGAS ENERGY
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Abstract

This research aimed to design, construct, and test the animal feed mixer with a
rotary rotating drum using biogas energy before analyzing the financial value. The research
method was to study the problem of animal feed production process, and to design the
structure consisting of a 100 kg mixing tank, a ribbon stirring, and 2 sets of 0.5 HP motors
to drive the stirring and the rotating drum using biogas from pig feces fuel with a power
engine of a 4kW generator, adjusting the carburetor of an internal combustion engine.
The results showed that with the coefficient of variation rotation drum rate of 4 rpm and
stirring 15 rpm time 150 seconds, the coefficient of variation was 29%. Based on the
results of the engine performance with an electrical load of 100-1,000 W, it was found
that gasoline fuels were more efficient than biogas. When tested with a 746 W machine
engine speed of 2,885 rpm, 4.64 HP torque, 11.33 Nm, the fuel consumption rated of
0.036 kg/min, the specific fuel consumption was 0.43 kg/kW-h, and the electrical
performance was 14.59%, when biogas fuel supply rated at 100%, it got the voltage 222
V and the current 3.96 A. The engine exhaust emission test found that the value did not
exceed the air quality standards. The value for money comparison of the electrical cost,
material costs, machine cost and feed value payback period were 1.12 years. The research
results will increase the efficiency of animal feed production, reduce electricity consumption,

and reduce labor costs.

Keywords: Animal feed mixer, Rotating drum, Biogas energy
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Fanwdi 1 (Figure 1)

Figure 1 Design and construct of Animal feed mixer with rotating drum

(A) Design and (B) Construct
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Animal feed mixer

Figure 2 Animal feed mixer with rotating drum
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Table 1 Coefficient of variation

Speed (rpm) Coefficient of variation (%)

Time (Sec) 30 60 90 120 150 180 210 240 270 300

5 61 53 a2 40 34 33 28 27 24 24
10 63 a6 38 35 32 29 28 26 22 21
15 66 57 40 32 29 27 26 23 22 19

70
60
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40

——5 rpm —S—10r$pm —>—15rpm

30
20
10

0

Coefficient of variation (%)

30 60 90 120 150 180 210 240 270 300

Time (Second)

Figure 3 Coefficient of variation (A) 5 rpm (B) 10 rpm and (C) 15 rpm
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(B)
Figure 4 Amount of product feed (A) 90 seconds (B) 120 seconds and (C) 150 seconds
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Figure 5 The result of engine performance
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Table 2 The concentration of exhaust gas

Fuel used CO (%Vol)  CO, (%Vol)  HC (ppm) N, (%Vol) PM,5 (ug/m?)
Gasoline 6.14 3.35 425 92.16 9
Biogas 5.93 4.72 531 93.54 10

3. HANITAATIZRANUANAIMIINITRY
N1534AT189AUANAININITIU TAETI1TUIAINADINITNTNENIMTTR T
younunansiasagnslu 1 3u 91w 100 Alansu fedy Fednwiinisauemnsdnd 1 sou
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LLazﬁunuLﬂ%iaaﬁﬁwm%u 45,000 U Imaﬁﬁmmﬁmmmmiﬁluv‘i’muLLaz‘lﬁmmmmié’mi

Mndnld WU szegImIAunY WAy 1.12 U uanadannsned 3 (Table 3)

Table 3 The result of value for money

Description Quantity unit
Cost of electricity 10.12 baht/day
Material cost 3,000 baht/day
Feed value 3,100 baht/day
Cost saving 3,100-3,000=100 baht/day
Total savings (10.12+100)x365=40,193.8 baht/year
Machine cost 45,000 baht
Payback period 45,000/40,193.8=1.12 year
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