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Abstract: This study aimed to evaluate the efficiency of small corn hammer mill grinder using biogas engine.
The preliminary work was carried out at Livestock Research and Development section of Royal Project
Foundation. It was found that the biogas which produced from young chicken excreta contained 1,610 *
26.46 ppm H,S. After passing through the filter, the concentration of H,S was only 2.33 + 0.58 ppm, which
indicated the high efficiency (99.86 %) of the filter. This biogas was used with 6.5 hp engine for corn grinding
to pull the hammer mill of 6, 8 and 10 inches diameter. It was found that the 8 inches diameter of hammer
mill was more significantly effective in grinding than the 6 and the 10 inches diameter (P < 0.01). It required
significantly less biogas and need less cost of grinding (10.473 vs. 17.163 and 38.259 liter/ kg of corn grain,
and 54.19 vs. 101.11 and 125.60 Baht/ 100 kg of corn grain, respectively; P < 0.01). On the contrary, the
speed of the 10 inches diameter hammer mill was significantly less than the 6 and the 8 inches diameter. In
addition, it required higher amount of biogas than the 8 and the 6 inches diameter (P <0.01). The machine
was then used and the satisfactory of the user was evaluated at the farm in the community of Mae Song
Highland Development Project using Royal Project Model, Tak province. Two biogas units with 8 + 8 m° size
were constructed at the farmer house where 25 - 35 heads of fattening and breeding swine were raised. It
was found that the biogas can be produced even at the 1,000 m MSL attitude. It can be an alternative energy
for hammer mill grinder in highland farm. The satisfaction of the farmers to the developed equipment

was 4.76 out of 5 score, which indicated the highly satisfaction.

Keywords: Animal feces, biogas, renewable energy, corn hammer mill, engine
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Figure 1. Biogas small engine 6.5 hp (A), mixer (B), hydrogen sulfide (H,S) filter (C), grinding head size

of hammer mill (D)
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Table 1. The efficiency of the beater supported by a 6.5 HP engine using biogas fuel
[tem Grinding head size (inch)
P-value SEM
6 8 10
Hydrogen sulfide gas (ppm)
Before passing through filter set 1,610 £ 26.46 - -
After passing through filter set 2.33+0.58 - -
Filter set efficiency (%) 99.86 - -
Pulley diameter (inch)
At drive power or engine 25 2.5 2.5 - -
At hit set or hammer mill 4 4 5 - -
Speed at hit set (rpm) 2,060.0° 2,024.8° 1,540.2° <0.01 8.10
Efficiency of corn hammer mill grinder
Maize amount (kg/hour) 70.580°  131.202° 56.664" <0.01 0.79
Consumption of biogas (m®/hour) 1.208° 1.374° 2.164° <0.01 0.03
Biogas utilization rate (liter/kg) 17.163° 10.473° 38.259° <0.01 0.50
Corn grain grinding cost (Baht/ 100 kg)* 101.11° 54.19° 125.60° <0.01 1.26

°"“Means within a row with different superscripts differ significantly (P <0.01)

* Compared with gasoline 95, which costs 27.45 Baht/liter, the engine used 1.85 liters of oil per hour to grind 140 kg of corn

grain

Adaun 8 U9 g UMM ART 19 INARaT T
lFu1nnanaunm 6 uaz 10 Haad1eldadAny
(131.202 vs. 70.580 Wwaz 56.664 Nlansu; P < 0.01)

Turnizngafaufsuin 10 49 1n3asausiacld

UFHIuA1gT9n MNINTIgR 989AINIAD 8 UAY

6 19 MINANAL (2.164 vs. 1.374 vs. 1.208 gNUAT
WRgFatalug: P < 0.01) wAaAIUIUE RTINS T

mmmmwmaﬂ?mmmq‘lﬁwmwumim wum TARDUR
IunA 8 0 Wiaendnaunn 6 way 10 ia a9l
uﬂmﬁm (10473 vs. 17.163 LAY 38.259 A K 36 @
Alansudnaing ANaaL; P < 0.01) F9A1159
F0U4 LAz ATE A AauF i d i gudnan
unndnazuawand1atnaladzandn uauinves
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Aagannenasai uanaldlu Figure 2

Table 2. The satisfaction of the farmers to the developed equipment using biogas as a renewable energy

ltem

Satisfaction level

Average score Degree of satisfaction'

1. Installing the engine is beneficial for life 4.20 slightly high satisfied

2. Engine working time sufficient for corn grinding 4.80 highly satisfied

3. Happiness of the family 5.00 highly satisfied

4. Improvement of life quality 5.00 highly satisfied

5. Good relationship with family and neighbors 5.00 highly satisfied

6. Gain new knowledge 5.00 highly satisfied

7. Decrease family expense 3.60 slightly high satisfied

8. Able to be a role model for people in the community 5.00 highly satisfied

9. Appreciation on the work of the authorities 5.00 highly satisfied

10. Overall appreciation 5.00 highly satisfied
Average 4.76 highly satisfied

'1.00 - 1.80 = lowest satisfied; 1.81 - 2.60 = low satisfied; 2.61 - 3.40 = medium satisfied; 3.41 - 4.20 = slightly high satisfied;

4.20 -5.00 = highly satisfied
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Figure 2. Using biogas to supply small engine (6.5 hp) for grinding corn grain at highland farm
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