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CO, Emission Analysis from Horticultural Facilities & Agricultural Machinery
for Spread of New and Renewable Energy in Rural-type Green Village
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ABSTRACT

In order to reduce dependence on the fossil fuels and CO; gas emission in farming activities,
the government has pushed ahead with making the self—sufficiency of farming energy up 40%
level in green villages. The objectives of this study are to survey the energy consumption of
horticultural facilities or agricultural machineries, and to analyze the reduced CO: gas emission
level from fossil fuel to bio—diesel fuel.

For the implement of this study, it iS necessary to analyze the energy consumption level in the
various sector of farming activities, and available renewable energy sources should be selected.

Annual total CO. gas emission in the tillage farming sector was analyzed as 5,667,258 t—CO2
and that in the horticultural facilities occupied 4,932,607 t—CO., while the CO,; gas emission level
of diesel fuel was 3,105,707 t—COe, and that of the heavy oil showed 1,370,578 t—COs..

The average CO; gas emission level of horticultural facilities in the country was analyzed as
29,418 t—COo/ha. Among the total energy consumption of agricultural machineries, tractor used
284,763kL, power tiller spent 221,314 kL, grain drier consumed 145,524kl and combine tractor
expend 72,537KkL.

From the comparison of CO; gas emission level between fossil fuel and bio—diesel fuel for the
horticultural facilities or agricultural machinery in G—City, Jeonbuk Province, the CO: gas emission

level can be reduced by 7% through replacing the fuel from fossil to bio-diesel.

Keywords : Renewable energy, Green village, Reduction of CO: gas emission
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[Fig. 11 Energy consumption and alternative energy analysisin green village using renewable

energy.
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[Table 1] Carbon Emission Coefficient”

& PO AJEA 2 57149 0O, WY 24 89

Energy Coefficient(ton C/toe)
Diesel 0.837
Petroleum 0.812
Heavy oil(crude petroleum) 0.875
Gasoline 0.783
Gas 0.637
Briquette 1.059

AElglon, TYAE FE 5 AU LERE
™ Ag7t 3,105,707 t—COs, 87} 1,370,578
t—COr% HZele  Aom ‘:'Hg]ohqﬁ)'m)
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[Table 2] Agricultural Greenhouse Gas Emissions due to Fossil Energy Consumption

ltems Amount Consumed(toe) CO, Amount Emitted(t—CO»)

Light oil (Diesel) 1,011,960.6 3,105,707.2
Petroleum 8,310.4 24,742.8

Heavy oil(crude petroleum) 427,193.2 1,370,578.3
Gasoline 6,189.6 17,770.3

Gas 6,809.9 15,905.6

Briquette 102,473.0 397,902.6
Summation 1,562,936.7 4,932,606.8

[Table 3] Greenhouse Gas Emissions for Products of protected Agriculture
ltems t=COy/ha ltems t=COy/ha
Watermelon 309 Unripe corn 529
Musk melon 1,303 Potato 1,151
Pumpkin 2,6141 Cabbage 317
Pumpkin (inhibition) 622 Sedum 777
Radish 389 Leek 2,338
Pepper 72,047 Lettuce 2,584
Pepper(inhibition) 4,398 Spinach 133
Mandarin 376,463 Chwi sprout 334
Persimmon 36,188 Eggplant 64,406
Grape 23,588 Sweet pumpkin 193
Chrysanthemum 31,258 Butterbur 1,726
Mean 29,418
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[Table 4] Total Energy Consumption and Greenhouse Gas Emissions by Agricultural Machine

A A
Y 74e7), =9

Carbon
Number of | Total energy Ton of ail emission C_arb_on
Machine type retention consumption nErey equivalent factor of d'.OX'.de
(EA) WL source (toe) energy emissions
source (t—CO»)
(t—C/toe)

Power cultivator 819,684 221,314,680 Diesel 0.845 0.837 573,936
total 227,873 284,763,814 Diesel 0.845 0.837 738,479

Tractor small 71,719 28,831,038 Diesel 0.845 0.837 74,768
medium | 119,415 146,450,556 Diesel 0.845 0.837 379,791

large 36,739 109,482,220 Diesel 0.845 0.837 283,921

total 332,393 35,421,466 Gasoline | 0.740 0.783 75,254

Power | walking | 575 983 | 20327,782 | Gasoline | 0.740 0.783 43,187

rice type

transplanter ”S'p”eg 55,410 | 15,003,684 | Gasoline | 0.740 0.783 32,067
total 86,825 72,537,080 Diesel 0.845 0.837 188,111

Combine 3 row 30,183 17,189,822 Diesel 0.845 0.837 44,578
4 row 48,477 33,332,785 Diesel 0.845 0.837 86,442

5 row 8,165 22,014,473 Diesel 0.845 0.837 57,090

Farm master 392,505 26,062,332 Diesel 0.845 0.837 67,588
Speed sprayer 38,790 45,384,300 Gasoline | 0.740 0.783 96,421
Grain dryer 70,363 145,524,757 | Kerosene | 0.835 0.812 361,785
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[Table 5] Carbon and Greenhouse Gas Emissions by Agricultural Machine Types in the Retention

of G—City in Jeonbuk Province

Carbon Cale
Total no. of | Total energy | Ton of ail dioxide d'.OX'.de Cgrpon
) ; . . o emissions dioxide
Machinery retention consumpion | equivalent emissions (t—CO») reduction
(EA) (L) (toe) _ (§—002) - Bio—diesel (t—CO,)
. Diesel use
use
SONEY 7,544 2,036,880 1,721 5,282 4,912 370
cultivator
Tractor 4,321 5,399,954 4,563 14,004 13,023 980
Combine 1,610 1,344,994 1,137 3,488 3,244 244
Farm 4,979 330,606 279 857 797 60
master
23,631 21,976
Total 18,454 9,112,434 7,700 (100) (93) 1,654
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[Table 6] Comparison of Carbon Dioxide Emissions by Greenhouse Cultivation of G—City in
Jeonbuk Province

Standard of unit area .
Total emissions
load
Cultivation | productio | Number| Carbon g,arb.gn Carbon ((j)grpgn
Plant area nyield | of farm dioxide en:iz)gio?ws dioxide emliz);lio?ws
(ha) (ton) house BMISSIONS | (15 /) | SMissions (t—CO»)
(t=COo/ha) | .. 7= (t=C02) |. o ¢
> ¥ . Bio - diesel| . . . Bio—diesel
: Diesel use - Diesel use
use use
Spring radish 1.3 55.5 11 389 363 506 472
SRIfine 5.1 216.9 19 317 296 1,617 1,510
cabbage
lettuce 18.7 797.9 50 2,584 2,413 48,321 45,125
Crown daisy 7.0 134.4 18 29,418 27,472 205,925 192,304
Leek 4.3 22.1 6 2,338 2,183 10,053 9,388
Watermelon 10.8 333.1 34 309 289 3,337 3,116
Cucumber 20.0 1,842.7 47 101,584 94,865 2,031,680 | 1,897,294
Pumpkin 1.2 78.3 2 26,141 24,412 31,369 29,294
Cherry tomato 24.0 1,650.1 49 60,410 56,414 1,449,840 |1,353,940
Tomato 71 436.0 19 52,494 49,022 372,707 348,055
Strawberry 3.5 107.9 13 4,377 4,087 15,320 14,306
Uiz 13.2 486.6 64 72,047 67,281 951,020 | 888,115
pepper
Aubergime 1.5 135.0 9 64,406 60,146 96,609 90,219
Crispplncn 2.6 83.4 3 401 374 1,043 974
lettuce
Paprica 7.9 1,177.5 6 29,418 27,472 232,401 217,028
Grape 73.1 1480.0 126 23,588 22,028 1,724,283 |1,610,230
7,176,030 |6,701,369
Total 201.3 9,037.4 476 470,221 439,117 (100) (93)
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