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A Study on Estimation of Air Pollutants Emission
from Traditional Fireplace in Korea
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Abstract

A traditional fireplace has been used, but not much, for heating and cooking in rural area, Korea. Traditional

fireplace as one type of biomass burnings is also emitting various air pollutants.

Air pollutants emission from traditional fireplace was estimated in this study. There are two types of traditional

fireplace, one for combined heating and cooking, the other one for cooking only. Types of fuels mostly used in

traditional fireplace were wood, agricultural residue, solid waste. Activity levels such as fuel types, amount of fuel

loading, and temporal variation were investigated by field survey over Korea.

Estimated annual emissions from traditional fireplace were CO 6,335.0, NOx 555.0, SOx 9.6, VOC 1,771.7, TSP
181.4, PM,, 119.9, PM, 5 96.2, NH; 1.4 ton/yr respectively. When emissions compared with the national emission
inventory (CAPSS: Clean Air Policy Support System) of 2010 year, CO and PM,, occupy 0.8% and 0.1% of total

national emission, respectively.
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Table 1. Characteristics of survey region for the collection of data on emission activities.

Region Number of cities and counties Number of village Agricultural / Total/households (%)
Capital 79 1,104 5.1
Gangwon 18 188 12.9
Chungcheong 35 442 35.8
Youngnam 75 1,066 37.2
Honam 42 629 43.9
Jeju 2 43 20.1
Total 251 3,472 6.7

Statistics Korea (2010)
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Table 2. Numbers of sample by region.

Village Survey
Region
Number Ratio(%) Number Ratio (%)
Capital 34 13.4 317 314
Gangwon 38 15.0 315 31.3
Chungcheong 74 29.2 146 14.5
Youngnam 58 229 115 11.4
Honam 42 16.6 92 9.1
Jeju 7 2.8 23 2.3
Total 253 100 1,008 100

Table 3. Descriptive statistics of fuel loadings for tradi-
tional fireplace. (Unit: kg/day - number)

Classification Heating & Cooking Only cooking
Average 9.1 7.1
Standard deviation 5.0 29
Variance 24.8 8.6
Minimum value 3 2
Maximum value 20 12
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Table 4. Monthly variation of fuel loadings for traditional fireplace.

Heating & Cooking Only cooking
Month
Ratio (%) Fuel consumption (kg/yr) Ratio (%) Fuel consumption (kg/yr)

Jan 15.4 280.9 11.8 218.7
Feb 15.4 253.7 13.4 224.1
Mar 12.7 230.9 11.9 219.8
Apr 6.4 111.9 7.1 127.6
May 4 73.6 5 92.5
Jun 0.7 12.2 1.8 33
Jul 0.7 12.6 3.1 57.7
Aug 1 18.9 4 74.8
Sep 4.6 80.8 6.6 117.5
Oct 8.7 158.7 8 147.8
Nov 14.8 260.9 14.5 260
Dec 15.4 280.9 12.8 237.3
Total 100 1,776.1 100 1,810.7
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Table 5. Estimated number of traditional fireplaces by region. (Unit: Number)

Region Heating & Cooking Only cooking Region Heating & Cooking Only cooking
Seoul 69 26 Gangwon 1,217 451
Busan 142 53 Chungbuk 1,342 498
Daegu 285 106 Chungnam 2,542 943
Incheon 232 86 Jeonbuk 1,837 681
Gwangju 220 81 Jeonnam 2,858 1,060
Daejeon 150 56 Gyeongbuk 3,385 1,256
Ulsan 204 75 Gyeongnam 2,374 881
Gyeonggi 2,272 843 Jeju 636 236
Total 19,765 7,331

Table 6. Emission factors of traditional fireplace. (Unit: g/kg)

Source CcO NOx SOx VOC TSP PM;, PM, 5 NH;

Wood 126.5 12.6 0.2 33.7 2.9 1.4 1.1 0.02

Fire-place Solid waste 72.9 11.7 0.2 47.1 10.5 8.5 6.2 0.11

Agricultural residue 174.2 7.8 0.2 40.5 3.2 2.9 2.6 0.03

Park (2013)
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Fig. 1. Type of fuel used in traditional fireplace.
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Table 7. Estimated emissions of air pollutants from traditional fireplace.

(Unit: ton/yr)

Region CO NOx SOx vOC TSP PM, PM, 5 NH;
Seoul 222 1.9 0.0 6.2 0.6 0.4 0.3 0.0
Busan 455 4.0 0.1 12.7 1.3 0.9 0.7 0.0
Daegu 91.3 8.0 0.1 25.5 2.6 1.7 1.4 0.0
Incheon 74.4 6.5 0.1 20.8 2.1 1.4 1.1 0.0
Gwangju 70.4 6.2 0.1 19.7 2.0 1.3 1.1 0.0
Daejeon 48.0 4.2 0.1 13.4 14 0.9 0.7 0.0
Ulsan 65.2 5.7 0.1 18.2 1.9 1.2 1.0 0.0
Gyeonggi 728.2 63.8 1.1 203.7 20.9 13.8 11.1 0.2
Gangwon 390.0 34.2 0.6 109.1 11.2 74 5.9 0.1
Chungbuk 430.3 37.7 0.7 120.3 12.3 8.1 6.5 0.1
Chungnam 814.8 71.4 1.2 227.9 233 15.4 12.4 0.2
Jeonbuk 588.8 51.6 0.9 164.7 16.9 11.1 8.9 0.1
Jeonnam 915.9 80.2 1.4 256.1 26.2 17.3 13.9 0.2
Gyeongbuk 1,085.1 95.1 1.6 303.5 31.1 20.5 16.5 0.2
Gyeongnam 761.0 66.7 1.2 212.8 21.8 14.4 11.6 0.2
Jeju 203.9 17.9 0.3 57.0 5.8 39 3.1 0.0
Total 6,335.0 555.0 9.6 1,771.7 181.4 119.9 96.2 1.4
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Fig. 2. Distribution of PM,, emission from traditional fire-
place.
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Table 8. Comparison emission estimates of this study with CAPSS data.

CcO NOx SOx PM,, vOoC
Source
ton/yr (%)
CAPSS 766,269 (99.2) 1,061,210 (99.9) 401,742 (100) 116,808 (99.9) 866,358 (99.8)
Traditional fireplace 6,335(0.8) 555(0.1) 10(0.0) 120 (0.1) 1,772 (0.2)
Total 772,604 (100) 1,061,765 (100) 401,752 (100) 116,928 (100) 868,130 (100)
NIER (2010)
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