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A Study on the Practical Use of Alternative Energy for

Agriculture in Korea

Hong, Ji Hyung

Summary

Groundwater and animal wastes are typical example which are underutilized resources
than their value in agriculture. This paper was to investigate the actual patterns of utilization
of water curtain for greenhouses and methane gas utilization from swine wastes in a view
point of promoting more efficient use of alternative energy.

The results from measurements can be summarized as follows :

1. It was estimated that the maximum heating load per 10a was around 23,280k]J/hr and
the heating load at January showed 3.93X10°k] respectively for strawberry greenhouses
with insulation by the water curtain.

2. The average heating cost of the greenhouse with water curtain system amounted to
about 75,000 Won per 10a. This result suggested that the greater cultivated area provides
less heating cost.

3. The operating volume was about 73 percent of the optimum size of the digester. The
net available methane gas rates of the produced gas remained close to 62 percent, But:
the conventional and small size of the digester was maintained at a lower level of around
20 to 29 percent.

4. It appeared that major problems of biogas production system were required to maintain
the temperature of the fermentation above ambient temperature and the optimum volume

of digester.
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Table-1. General aspects of surveyed farms

Surveyed Energy Construction
Cases Owner Scales*

area sources year
Jeon Nam-do .

w1 . Y. M. Kwon Ground 4,230m 1986
Sungju-gun water

w2 2 T. H. Jung % 1,320m? 1981

W3 3 B. Y. Kim K 696m* 1985

N Swi

M1 Jeon Nam J. D. Kee wine 9,700 head 1990
Muan-gun waste
K Buk-d

M2 yung BUKEO 1y S Park ’ 600 head 1987
Kyungsan-si
K Ki-d

M3 yung BCe 1 1 B Kim ’ 170 head 1990
Pyungtaek-gun

* Farm products of the case W1, W2 & W3 are strawberry.
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Fig. 1. Flow diagram of the water curtain insulation for greenhouse
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Table-2. Estimated primary factors for the
technical systematization by :water
curtain insulation from surveyed

greenhouses*
Case

Factor Wi W2 W | Average
Cultivated area o0 ” 218 "
per house, m?
Avallable heat 015 | om1 | o7 | om
energy, X 10%J/yr
Maximmum heatng | 153,830 | 96,720 | 76455 | 108,988
load, KJ/hr (25457) | (21,982) | (22.400) | (23.280)
Heating load 218 | 180 | 142 | 180
in January, X10%J | (36) | (41D | 41 | 39
Bstimated consuming| 642 | 445 . | 44 | 500
heavy oitinJan,L | (106)- | (10| (119) | (108)
Total heating 35 0| 40 35
cost, X100Won |- (58) | (68) | (115) | (75)

¥ The numerical values in parenthesis has unit
of per 10a.
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Table-3. Major climate of the water curtain
insulation greenhouse area.

Month
1011121 2 3 4

Item

Daily
average
temperature, C

High 215(140| 78| 49| 70(125| 192
Low 84| 18|-37|-56]1-40|-02| 53
Daily
average

temperature, T [ 139 7.1| 13|-08| 10| 57121
Humidity, % |77 |76 |75 |72 |70 |68 |69
Shining hours
hr/day

56| 46| 43| 48| 54 63| 68

Table-4. Comparison of cost and benefit for
the water curtain greenhouse

Item Case Average
W1 | w2 | W3
Cost, X10* Won/10a 38 | 41 | 40 40
Benefit, 4 28 | 25 | 26 26
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. 2. Flow diagram for the methane gas production and ultilization system

Table-5. Estimated primary factors for the
technical systematization by me-
thane gas production and utilization
from various farms*

Case

Fact A

actor v vz | M3 verage
Available heat
vatable fAea 9.80 | 063|017 | 352
energy, X 10°%k]/yr
Digester volume, m® |1084| 65 | 19 390
(Actual volume) (800)| (40) | (8) | (283)
Available vol. rate, %| 76| 62 | 42 73
Dail ducti
a1y BaS Procuction | 1164 72 | 20 | 419
capacity, m’
Daily heati
ary healing gas 164 14| 5| 61
for digester, m®
Daily available gas, m¥ 1000| 58 | 15 358
(Actual gas) (650)| (17) | (3) | (223)
Available gas rate, %| 65| 29 | 20 62

* With parenthesis are the actual values.
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Table-6. Comparison of manufacturing expe-
nses for the methane gas

Item Case Avera,
M1 | M2 | M3 ge

Actual f
ctual production 1,1 50|4080| 720 | 69730
capacity, m°/yr

Manufacturing expenses,
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