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Fig. 1. Pre-treatment facility in biogas power generator from wastewater treatment system of the dairy farm(Left: Freeze

dryer; Right: Air compressor).
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Table 1. Average hour power generation in different months of the year 2014 from wastewater treatment system of TLRI

dairy farm
Month Power generation  Electricity consumption ~ Consumption ratio Temperature
(kWh) (kWh) (%) O
Jan 273 39 14.3 16.4
Feb 26.5 39 14.8 17.8
Mar 25.9 39 15.2 20.9
Apr 243 3.8 15.7 244
May 243 3.7 15.1 26.2
Jun 234 3.6 15.2 28.4
Jul 23.0 3.7 15.9 29.4
Aug 23.5 33 13.9 27.9
Sep 23.2 3.4 14.6 28.2
Oct 243 3.5 14.4 25.0
Nov 24.6 3.5 14.2 23.0
Dec 25.6 33 12.7 17.1
Mean 24.7 3.6 14.7 23.7
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Fig. 2. Power generation and average temperature in different months of the year 2014 from wastewater treatment system of
the dairy farm.
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Table 2. Biogas compositions in different months of the year 2014 from wastewater treatment system of TLRI dairy farm

Month CH, concentration CO, concentration
(%) (%)
Jan 59.2£2.0 278141
Feb 57.5%£538 275133
Mar 58.1%1.3 313124
Apr 56.4%2.4 30.8%+3.2
May 558135 30.3% 1.0
Jun 552121 31.8%3.4
Jul 548%3.4 33.1%£5.7
Aug 575133 3261338
Sep 59.4%0.5 29.0£0.6
Oct 60.0%1.7 27.0t4.4
Nov 583141 244%57
Dec 62.0£3.6 2551238
Mean * SD 57.9%2.1 2931238

FEERA T SR BT > [ 3 BRI A LR HBERE P HioRE RS EER E T
IEAHRR (r = 0.44) - HIFEEHR T HGOREREE > BRI T NHRFEREREEEERIERE M8
{bbRREEL 3 dE ] 2 P &R (r = -0.49) - BIFEE AR T S LRI - FEEAE . T - N A bk
RN E R EIERZEME - Lee et al. (2013) FIFHTIFTRESM S [E55 BEHET TR - CEESHRIAR AR H iR
[ (73 71 60%) 23Rk~ L3 » SERBURSE B GIEHGORAIE M LT - Somehsaraei er al. (2014) {A1/ERELR
IRRFSRIEEE AT e i S B SR BRI > AR O HR T ORI & Zar S NERFE - Wat et & Eil
Foblim 3% Bk 2 0k o SERBUR B EHAER T ORI DTS SRR - Rl e RS ) S IR
R 5 T HEAERSCHARS Z BB - TR SRIREER D M E R - EREGERTEL - FIAER AR S A &
T FE - (BRI LR I RRE AT B R = R < BRI L. - (EFERIAREE FITHY - VAR E LT
R ER e L 2 BREEHR R AL - SR L bORE S RN REER AR EN - HERAYITEN . FleR
FEE bRy HEHEE T PEAREANEINEERERGEA - ZE8ERRESRAIGEZE IR AVE » M E
HEE - BRBETNEINAEEE -
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Fig. 3. Power generation and biogas compositions in different months of the year 2014 from wastewater treatment system of
the dairy farm.
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Table 3. Effects of methane concentration on power generator performance of the year 2014 from wastewater treatment

system of TLRI dairy farm
CH, concentration Power output Biogas consumption Thermal efficiency Biogas/Power
(%) (kW) (m’) (%) (m’/kW)
55.0 93 78.95 21.5 0.85
55.0 135 117.78 21.0 0.87
55.0 129 110.65 21.3 0.86
Mean 213 0.86
57.0 221 194.65 20.0 0.88
57.0 191 153.08 22.0 0.80
57.0 92 76.73 21.2 0.83
57.0 108 88.24 21.6 0.82
Mean 21.2 0.83
60.0 66 56.54 19.6 0.86
60.0 220 180.87 20.4 0.82
60.0 224 177.14 21.2 0.79
60.0 94 78.50 20.1 0.84
Mean 20.3 0.83
61.0 230 191.75 19.8 0.83
61.0 181 140.16 21.3 0.77
61.0 62 49.91 20.5 0.80
Mean 20.5 0.80
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Abstract

This study aim to survey biogas power generatior at the dairy farm and make a simple economic evaluation for
assessing the feasibility of using biogas power generatior. A micro gas turbine was used and the biogas was used as fuel. The
rated output power of the generator was set at 30 kW. The results shewed that the annual power generation was 24.7 = 1.4
kWh (range 23.0 ~ 27.3 kWh); the annual power consumption of the pre-treatment facility was 3.6 £ 0.2 kWh (range 3.3 ~
3.9 kWh). The power consumption divided by the amount of electricity generated was 14.7 £ 0.9% (range 12.7 ~ 15.9%).
The annual outside temperature was 23.7 + 4.7°C (range 16.4 ~ 29.4°C). The CH, concentration in biogas was 57.9 + 2.1%
(55.2 ~ 62.0%) and the CO, concentration was 29.3 * 2.8% (range 24.4 ~ 33.1%). The average thermal efficiency was 20.8
1 0.8% (range 19.6 ~ 22.0%), and the biogas consumption was 373.3 £ 12.7 L/min (range 350.5 ~ 400.5 L/min). Generator
consumed an average of 0.83 + 0.03 m’ (range 0.77 ~ 0.88 m’) of biogas to generate 1 kWh electricity. During the whole test,
the total power generation was 33,942 kWh, and the income was about 172,676 NT$. A total of 18,091 kg CO,e emissions
was reduced. Biogas as fuel power generatior can reduce both carbon emissions and consumption of other energy sources. It

was worthy of promotion to farmers.

Key words: Biogas, Micro gas turbine, Biogas power generation, Thermal efficiency, Dairy farm.
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