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Abstract

As the price of traditional fossil fuels continue to increase, more people attach importance to the pollution of
the environment caused by fossil fuel’s burning, developing and using renewable energy resources has become a
very important project all over the world. Also, the rural energy planning which is another method to improve
energy utilization ratio and reduce environment pollution, is also regarded as a very effective way to reduce the
energy consumption. There is a quantity of renewable energy resources and natural tribes in rural area, which is
both feasible to develop the renewable energy and the regional energy planning. To carry out this, it is needs
to know the area’s quantity of renewable energy resources and the total energy consumption. This paper is to
find out the relationship between rural energy consumption and rural conditions, and to found a energy
consumption model which can conjecture the energy consumption in rural family. and the cost of rural family's
energy consumption was founded to conjecture how much money dose it cost in rural family's energy
consumption. The energy consumption model was concluded using the surveys of 76 families in 14 villages at
the area of Chungcheongbuk-Do(province). The main factors to energy consumption was selected out which
were number of family members, acreage of house, acreage of farmland and family's annual income.

Keywords : Energy Consumption Model, Factor of Energy Consumption, Rural Area
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Table 1 Situations of surveyed villages

No. Village name Numb.er of Terrain Population Farming area
familys (pyung)
1 Cheongwongun Hyeondomyeon Nosanri Dongchoun 8 upland 20 67,100
2 Cheongwongun Hyeondomyeon Nosanri Saochoun 6 plain 14 19,600
3 Cheongwongun Hyeondomyeon Hasaokri Nobong 8 peneplain 35 13,400
4 Cheongwongun Hyeondomyeon Hasaokri Jizanggoer 5 upland 7 2,500
5 Cheongwongun Hyeondomyeon Hasaokri Zyeongdyeom 6 peneplain 14 5,400
6 Jincheongun Munbaekmyeon Okseongri Nyeoggoer 6 upland 10 1,000
7 Jincheongun Munbaekmyeon Okseongri Kerhokzhae 3 peneplain 8 9,500
8 Jincheongun Munbaekmyeon Pyeongsanri Annyeong 6 peneplain 14 8,000
9 Jincheongun Munbaekmyeon Okseongri Baeti 5 peneplain 12 21,300
10 Eumseonggun Wonnammyeong Samrhongri Mueraondaok 4 peneplain 9 9,000
11 Eumseonggun Wonnammyeong Chochonri Danwoer 6 peneplain 17 12,900
12 Eumseonggun Wonnammyeong Samrhongri Hyengdae 4 plain 10 5,500
13 | Eumseonggun Wonnammyeong Samrhongri Eonghennamugoer 6 peneplain 12 15,500
14 Eumseonggun Wonnammyeong Chochonri Hyeongchon 3 plain 7 11,400
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Table 2 Particulars of energy consumption

Classification Electric(kWh) OilL) Gas'(bottle) Coal(sheet) Wood(ton)
Total 610,987 80,392 600 2,700 255
Amount
Average 8,039 1,058 8 35 3.4
Total 2,199,553 2,998,640 604,296 187,650 5,599,000
Energy(MJ)
Average 28,941 39,456 7,951 2,469 73,671
o Total 48.12 64.31 15.58 0.72 -
Cost(million)
Average 0.63 0.84 0.21 0.01 -

“ LPG 20kg gas hottle

Table 3 States of energy consumption in different
energy resource

e Aot Brery | VRO cost PR
ElectrickWh)| 8039 28,941 18.9 63 37.3
Ol 1058 39,456 25.8 84 49.7
Gas(bottle) 8 7,951 5.2 21 12.4
Coal(sheet) 35 2,469 16 1 0.6
Wood(ton) 3.4 73,671 48.5 0 0.0
Total - 152,488 100.0 169 100.0
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Table 4 Statistics about energy consumption

Types of resource| 1995 (KToe) | Ratio (%) | 1998 (KToe) | Ratio (%) | 2001 (KToe) | Ratio (%) | 2004 (KToe) | Ratio (%)
Coal 1,417 6.6 329 1.8 137 0.7 198 1

Oil 13,139 61.4 8,089 45.3 8,325 41.3 6,259 29.8

Gas 4,343 20.3 5,819 32.5 7,234 35.9 8,804 42.6
Electric 2,477 11.6 2,817 15.7 3,359 16.7 4,196 20.3
Heat - - 829 46 1,074 5.3 1,295 6.3

Wood 23 0.1 20 0.1 25 0.1 27 0.1

Total 21,399 100 17,903 100 20,154 100 20,779 100

Table 5 Contrast about energy resources' consti—
tuent ratio and price

. 100MJ energy
Types of| . Constituent] .o
Price(won) Energy . consumption's
resource ratio(%)
cost(won)
Wood - 43.0 -
Oil 800/L 37.3MI/L 23.9 2,144
Electric - 3.6MJ/kWh 19.1 1,388
Coal | 270/sheet | 69.5MJ/sheet 8.6 1,227
Gas  |26,000/bottle| 10,080MJ/bottle 5.4 2,579

(investigation data 2006)
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where, P : family
M : annual yield (0.01million)
@ influence coefficient (i=1,..4)
S : home area (pyung)
A : farming area (pyung)
& . constant

c=bP+ bS+ M+ bA+ e Q)

where, P : family
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M : annual yield (0.01million)

b; ¢ influence coefficient (i=1,..4)
S home area (pyung)

A : farming area (pyung)
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@ = 63983P + 509S + 14.14A + 26.16M — 334954
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®)

where, P : family

M : annual yield (0.01million)

S home area

A : farming area
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where, P : family
M : annual yield (0.01million)
S : home area

A : farming area
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HI7te A4 Table 63 2t}

Table 6 Sensitivity of effecting factor

Family Home area |Annual yield |Farming area

Component
Energy| Cost |Energy| Cost |Energy| Cost |Energy| Cost

I 0.034 10.621] 0.132 (0.064{ 0.136 (0.097| 0.131 {0.277
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Table 7 Predicting rural family energy consumption
and energy consumption cost calculated
by model

Materials| Electric Ol Gas Coal Wood

Usage | 22,582 2,161 80 1,159 6,013
Amount | (kWh) L (bottle) | (sheet) (kg)

Cost

(million) 1.51 1.72 2.07 0.31 -
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