BF)7)RA A A 199 A 65
J. KOSAE Vol. 19, No. 6(2003) pp.805~810
Journal of Korean Society for Atmospheric Environment

AMEE|el ST|AM WESE ASE ey WEY
5

Annual Trends of Air Pollution Emission from Construction
and Agricultural Equipments

MEY| - YsH - FYI* - A
sadsE B4 "FRRAATY WA RS
4

(20021 119 1Y€ A4, 20039 1149 159 A=)

Moon-Kee Shin, Ho-Jung Kim, Young-Kee Jang® and Ji-Hyung Hongl)
Department of Environmental Engineering, Suwon University
DNational Institute of Environmental Research

(Received 1 November 2002, accepted 15 November 2003)

Abstract

The annual air pollution emissions from construction and agricultural equipments were estimated from 1987
through 2000. The annual numbers and operation hours of 5 major construction equipments (Excavator, Bulldozer,
Loader, Fork lift, Crane) and 3 major agricultural equipments (Power Tiller, Agricultural Tractor, Combine) were
investigated for emission estimation. And monthly variation factors of operation hours of construction equipment
were investigated too. The NO, emission from construction equipment have been gradually increased since 1987 to
1997, but sharply decreased as —45% in 1998 due to economic crisis in Korea. The NO, emission was estimated as
64,300 ton/year from construction equipment, and as 23,300 ton/year from agricultural equipment in 2000.
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HP : average rated horsepower

: annual hours of use

LF :typical load factor
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Fig. 1. Registration status of construction equipment by
year.
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Fig. 2. Annual trends of average operating rates of con-
struction equipment.

Table 1. Average horse power of construction equip-

ment.
Equipment Average power (HP)
Bulldozer 127
Excavator 105
Loader 153
Fork lift 68
Crane 226

A ZPAATA1997).
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Table 2. Monthly variation factors of construction equipment operation.

Month 1 2 3 4 5 6 7 8 9 10 11 12
U.S. EPA 0.40 0.40 0.94 0.94 0.94 172 1.72 1.02 0.94 0.94 0.94 0.40
Bulldozer 0.99 0.80 1.11 1.29 1.34 1.07 0.99 0.99 0.68 0.94 0.88 0.91
Excavator 0.63 0.79 1.30 1.30 1.27 0.98 0.87 0.91 0.86 1.06 1.08 0.97
Loader 0.79 1.02 1.05 1.05 1.11 1.04 1.04 0.99 1.04 1.10 1.04 0.72
Fork lift 0.36 0.81 0.93 1.18 1.17 1.11 1.06 1.03 1.14 1.14 1.06 1.01
Dump truck 0.80 0.92 1.19 1.15 1.16 1.07 0.95 0.87 0.85 1.06 1.03 0.76
Crane 0.61 0.70 1.14 1.12 1.20 1.18 1.11 0.98 0.89 1.12 1.05 0.91
Average 0.69 0.84 1.12 1.18 121 1.08 1.00 0.96 0.91 1.07 1.02 0.91

* Factor 1.0 means annual average level.
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Table 3. Exhaust emission factor of construction equi-

pment. (unit : g/KW - hr)
Pollutant
CcO HC NO, PM

Eqipment
Bulldozer 2.52 0.94 10.24 0.35
Excavator 2.52 0.94 10.24 0.35
Loader 145 0.85 8.40 0.18
Fork 1ift 3.00 1.35 9.94 045
Crane 5.07 2.05 5.45 0.40
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Fig. 3. Registration status of agricultural equipment by
year.
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Fig. 4. Annual working days of major agricultural equip-
ment. (A5 ¥357| AR S2T, ¥ A
(2000)).

Table 4. Average annual horse power by agricultural

equipment. (unit : HP)

T~ Year 90 ‘92 ‘94 96 97 98
Equipment

Power tiller 97 91 91 91 91 9l

350 367 713 427 384 45
32.0 334 365 398 369 37

A7 (1999).

Agricultural tractor
Combine
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Table 5. Exhaust emission factor of agricultural equip-

ment. (unit : g/kw - h)
- Pollutant coO HC NOo, PM
Equipment
Power tiller 6.80 2.04 13.6 1.36
Agricultural tractor 2.48 0.48 7.84 0.39
Combine 3.44 0.75 6.36 0.77
AR FHEH DT (1999).
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Fig. 5. Annual trends of exhaust emission by construc-
tion equipment.
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Fig. 6. Distribution of NO, emission by construction equ-
ipment type (2000).
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Fig. 7. Annual trends of exhaust emission by agricultural
equipment.
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