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An Investigation and Analysis on Actual Condition of Energy Utilizations in Farmhouse
for Environmental-friendly Planning of Rural Villages

R R
Nam, Sang-Woon - Kim, Dae-Sik

Abstract

Actual states of energy utilizations were investigated and analyzed on three representative rural villages in
Chungcheongnam-Do. Rural residents were almost using the ondol boiler as a heating facility and oil(diesel,
kerosene) and electricity(night thermal-storage power service) as a heating energy. There were a few households
using briquette or firewood in a fuel hole with Korean hypocaust. Most of their cooking facilities were gas
ranges using LPG. The most popular hot-water supply system was an oil boiler and the next was an electricity
boiler. The amount of energy use in a rural household generally showed 20,000 to 40,000 won/month of the
electric power rate, 400 to 800 liter/year of the oil and 60 to 120 kg/year of the LPG. Prompt measures should
be taken to promote the spread of new and renewable energy such as solar heat, biomass and wind power, etc.

Keywords : Energy utilization, Rural village, Heating system, Cooking facility, Hot-water supply
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Table 1 The number of household for surveying
energy condition in rural villages

Name of village
Item - Remark
\Makhyurl Boojang| Soso | Total

No. of total Data of
household(No.) 108 129 | 148 | 380 administration
No answered Ruined house,

35 30 150 | 115

household(No.) empty house, etc
Answered Interview
household(No.) 68 » 9 1265 surveying
Answering | oo | 767 | 662697
rate(%)
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Table 2 Age span of householder
Unit: No. of household(%)

Name of village
Makhyun | Boojang Soso Total
Under 40 years old|  0(0.0)| 10(10.1)} 12(12.2) 22(8.3)
23(33.8) 22(22.2)| 30(30.6)] 75(28.3)
F0-69 years old | 27(39.7)| 32 (32.3)| 30(30.6) 89(33.6)
Over 70 vearsold | 18(26,5)] 35 (35.4)| 26(26.5)] 79(29.8)
Total 68 (100)| 99 (1000 | 98(100)| 265 (100)

Age

50-59 years old

Table 3 The number of families
Unit: No. of household(%)

: . Name of village
No. of families -
Makbyun | Boojang Soso Total

1 person 16(235) 14 (14| 16(163)| 46 (174)
2 persons 26 (38.2)| 48 (485)| 44 (44.9)) 118 (44.5)
3 persons 11(16.2); 16 (16.2)] 16(16.3)] 43 (16.2)
Over 4 persons| 15(22.1)| 21 (21.2)| 22(224)| 58 (2L.9)
Al 68 (1000 99 (100) | 98 (100)| 265 (100)
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Table 4 Types of main farming
Unit: No. of household(%)

Table 7 Shape of house roof in slope
Unit: No. of household(%)

Type of farming Name of village Shape of Name of village
Makhyun | Boojang |  Soso Total roof Makhyun Boojang Soso Total
Paddy farming 4(5.9) 84(84.8) 12(12.2)] 100(37.7) Plane 20(294)| 26 (26.3)| 45(45.9)| 91 (34.3)
Upland farming 9(132) 1(10| 9(92)] 19(72 Slope 46(676)| 73 (737 | 53(BAD| 172 (64.9)
Paddy anq upland 29uzel 0000| 23035 52096 Etc 2(29 0 (0.0 0 (00 2 (08
farming Total 68 (100)| 99 (100) 98 (100)| 265 (100)
Protected horticulture,

. 2(29)| 0000 5(51| 7(26)
orchard farming

livestock industry 2029 1(LO)| 100102 13(4.9

livestock industry

. 4(59) 0000
and crops farming

11(11.2) 15(57)

Non-farming 18(26.5) 13(13.1)| 28(28.6) 59(22.3)

Total 68(100)| 99 (100)] 98(100)] 265 (100)

Table 5 Types of house by material
Unit: No. of household(%)

Type of house Name of village
by material | Makhyun | Boojang Soso Total
Wood 12(17.6)| 220 | 18(184)| 32 (121
Concrete 40(588) 7272 61(622)] 173 (65.3)
Clay 4(59 1 21(21.2)| 16(16.3) 1 (15.5)
Steel 12(176)| 4 (4.0 3(3D 9(7.2)
Total 68 (100)| 99 (100) | 98 (100)| 265 (100)

Table 6 Direction of house in front side
Unit: No. of household(%)

Name of village
house Makhyun | Boojang Soso Total
South 54(79.4)| 80 (80.8)| 33(33.7)| 167 (63.0)
South-east 3 (4.9 3030} 190194 25(94)

Direction of

South-west 0000 4(40)| 21QLY] 25(949)
East 11(16.2)] 12 (121)| 24(245)| 47177
Etc 0000 0 (00 1010 1(04)
Total 68 (100)| 99 (100)| 98 (100)| 265 (100)
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Table 8 Material of house roof
Unit: No. of household(%)

Material of Name of village

roof Makhyun | Boojang Soso Total

Tile 22(324)| 43 (434)| 29(29.6)] 94 (35.5)
Slab 27(39.7)| 28(28.3)| 44(449)| 99 (37.4)
Zinc 9(132)f 17(17.2)) 10(102)] 36(136)
Slate 7(10.3) 111D 14(143) (12 i)
Etc 3 (4.4) 0 (00 1(LO| 4(1Y
Total 68 (100) 9 (100) | 98 (100)| 265 (100)
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Table 9 Type of heating facility Table 11 Type of cooking system
Unit: No. of household(%) Unit: No. of household(%)
Name of village Name of village
Type - Type -
Makhyun Boojang Soso Total Makhyun | Boojang Soso Total
Ondol boiler | 60 (88.2) | 98 (99.0)} 97(99.0)] 255(96.2) Gas range 67 (98.5% 98 (99.0)| 97 (99.0) 262 (98.9)
Radiator 2 (29 0 (0.0) 0000 208 Kitchen fireplace | 0 (0.0)| 0 (00| 1 (L0} 1 (04
Hypocaust 3 (44 00| 0000 3(LD Qas range and‘ Ll 1 ol o 0ol 2 (09
Btc 349 110! 1010 5019 kitchen firepiace

Total 8 (1000 | 99 (100) S (100) | 265 (100) Total 68 (100)| 99 (100)| 98 (100){265 (100)

Table 10 Type of Fuel for heating
Unit: No. of household(%)

Name of village
Fuel type -
Makhyun | Boojang Soso Total
Electricity(general)|  3(4.4) 1(1.0 (L) 5(19
Hectricity(midnight)] ~ 9(13.2)] 29(29.3)| 12(12.2)] 50(18.9)
Kerosene(light-oil)| 12(17.6) 41(41.4)| 53(54.1)| 106 (40.0)
Kerosene 29(42.6) 23(23.2) 20(20.4) 72(27.2)
Briquette of coal 5074 0000 0(00)| 5019
Reroseneand | o)l 900 404 8(30
Briquette of coal
Keroseneand |y o) 50| 1010 7(268
firewood
Firewood 34400 0000 1(1L0)| 4(1H
Etc 1(15) 1010 6(6.1)} 8(30
Total 68(100)| 99 (100)| 98(100)| 265 (100)
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Table 12 Fuel of cooking system
Unit: No. of household(%)

Name of village
Type Makhyun | Boojang | Soso Total
LPG 67(98.5) 98(99.0)f 97(99.0) 262(98.9)
Firewood 00O 0(00)| 1(10) 1(04)
LPGand Firewood| 1(15)] 1(10)| 0(00] 2(08
Total 68 (100)| 99(100y} 98(100)| 265 (100)
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Table 13 Type of water heater
Unit: No. of household(%)

Name of village
Makhyun | Boogjang Soso Total
Hot water boiler | 63(92.6)] 97(98.0)] 96(98.0) 256(96.6)
Gas water heater | 2 ( 29 0000 0000 2(0.8)
Solar water heater 29 1(LO| 1(L0)| 4(15)
5)
)

Type

Etc ( 1010 1(10 3(LD
Total 68(100)| 99 (100)

98 (100}  265(100)

Table 14, Fuel of water heater
Unit: No. of household(%)

Name of village
Type -
Makhyun | Boojang Soso Total

Electricity 11(6.2)] 30(30.3) 12(122)] 53(20.0)
Kerosene and diesel] 46(67.6)] 65(65.7)] 74(75.5) 185(69.8)
LPG 11} 0000 000 1(04)
Solar heat 2029 1010 (10 4(L5)
Briquette 4(59)] 000 0¢00) 4(15)
Firewood 1] 0(00)| 1(L0)| 2008
Etc 3(44)  3(30 10102 16(6.0)
Total 68 (100)| 99 (100)| 98(100)| 265(100)
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Table 15 Electricity rate per year
Unit: No. of household(%)

Range of rate Name of village
(10000%) | Makhyun | Boojang Soso Total
Under 24 21(30.9) 11 (LD} 14(14.3) 46(17.4)
24~ 47 29 (42.6)| 44 (44.4)| 31(31.6)] 104(39.2)
48~T71 7(103) 144D 11412 322D

72~95 34| 66D 16(163)] 25(94)

9%6~119 3449 9(9D| 8(82] 20(75
Over 120 5074 15(152)| 18(184)| 38(14.3)
Total 68 (100)| 99 (100) | 98 (100)| 265 (100)

Table 16 Amount used in oil per year
Unit: No. of household(%)

Name of village

Amount used(.¢ )

Makhyun | Boojang Soso Total

Under 400 27(39.7) 33(33.3) 32(32.7) 92(34.7)
400~799 26(38.2)| 26(26.3)| 48{(49.0) 100(37.7)
800~1,119 10147 20(20.2)) 12(12.2) 42(15.8)

1,200~1,599 3(44))  8(8DL| (L0 12(45)
1,600~1.999 00O 5(5D] 3(3D 8(30
Over 2,000 2029 707D 2020 11042

Total 68 (100)| 99 (100)| 98(100) 265 (100)

Table 17 Amount used in gas per year
Unit: No. of household(%)

Name of village

Amount used(kg) -
Makhyun | Boojang Soso Total

Under 60 200294y  7(7.1D 31(31.6)] 58(2L9)
60~119 35(51.5) bB8(38.6)] 61(62.2)] 154(58.1)
120~179 4(59)] 15(52)) 3(31; 22(83)
180~ 239 6(88) 15(152)] 000 21(79
Over 240 3044 40401 3(3D} 10(38

Total 68(100)] 99 (100)| 98 (100)| 265 (100)

Table 18 Average of amount used in energy per year

Name of village
\Makhyurl Boojang, Soso | Total

Amount used and rate

Electricity rate |Per afarmhouse| 52.5 | 71.7 | 84.3 | 69.5
(10,000%) Per capita 209 | 267 13331270

Amount used in oil |Per a farmhouse | 699 819 | 655 | 724

(e) Percapita | 278 | 305 | 259 | 281
Anount used in gas | Per afarmhouse| 111 165 86 | 121
(kg) Per capita 44 61 | 34 | 46

Table 19 Average of amount used in energy of
public facility per year
Unit: No. of household(%)

: Name of village
wem Makhyun | Boojang Soso Total
Type of public | Assembly | Assembly | Hall for the ~
factlity hall hall aged
Electricity rate
36 6 44
Goouowrn | % 3
Amount used in oil 3,400 2000 1,600 9333
(£ /yr)
Amount used in gas .
60 0 60 40
(kg/yr)
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