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Abstract

In this study, field measurement was carried out for reasonable improvement of asphalt concrete manufacturing

facilities” PM emissions estimation method. Through those, this study calculated PM emission factor and tried to

estimate PM emissions from asphalt concrete manufacturing facilities suitable for domestic characteristics.

As a result, the efficiency of the PM control device was measured as 99.9%. Using this, uncontrolled PM emis-

sion factor was calculated. PM emission factor was calculated 10.97 kg/ton at 23 asphalt concrete manufacturing

facilities of 22 workplaces. The PM current emission factor of the US Environment Protection Agency (EPA) is
14.4 kg/ton, the factor calculated from this study is about 24% lower than the EPA standard.
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Fig. 1. Diagram of asphalt concrete manufacturing process.
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Table 1. PM Emission factor of asphalt concrete manufacturing facility in NIER. (unit: kg/ton)

SCC code Level 1 Level 2 Level 3 Level 4 PM emission factor
30500245 ~7 Industrial Mineral Asphalt Batch Mix Plant 14.40
30500205 Processes Products Concrete Drum Mix Plant 12.60

*Presented emission factor is transformed into kg/ton applying 0.45 of unit conversion factor respectively to EPA emission factor 32 Ib/ton and 28
Ib/ton

Table 2. General information of the target workplaces with PMCD.

Industrial SEMS PMCD eff. (%)

processes Region Work place Scale PMCD* Cyclone Bag flter
GyeongGi B 1 Cyclone, Bag filter 65.0 99.5
C 1 Cyclone, Bag filter 99.9 99.8
GyeongBuk D 2 Cyclone, Bag filter 60.0 90.0
ChungNam E 2 Cyclone, Bag filter - -
Busan F 3 Cyclone, Bag filter 90.0 90.0
G 3 Cyclone, Bag filter - 95.0
Asphalt Incheon H 1 Cyclone, Bag filter 80.0 90.0
concrete I 2 Cyclone, Bag filter 96.0 96.0
manufacturing Daejeon J 3 Cyclone, Bag filter 80.0 80.0
facility Ulsan K 4 Cyclone, Bag filter - -
Daegu M 1 Cyclone, Bag filter 65.0 95.0
N 3 Cyclone, Bag filter 95.0 95.0
GangWon O 1 Cyclone, Bag filter 60.0 95.0
Jelu R 1 Cyclone, Bag filter 90.0 90.0
GyeongGi S 4 Cyclone, Bag filter - -
ChungBuk T 2 Cyclone, Bag filter 60.0 70.0
U 2 Cyclone, Bag filter 65.0 98.0
\% 4 Cyclone, Bag filter - -
Recycling GyeongGi A 1 Cyclone, Bag filter 55.0 94.0
asphalt concrete Ulsan L 4 Cyclone, Bag filter - -
manufacturing JeonBuk P 3 Cyclone, Bag filter - 85.0
facility GyeongBuk Q 1 Cyclone, Bag filter 73.0 99.0

*PMCD: Particulate Matter Control Device
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Table 3. The result of inlet PM measurement at asphalt concrete manufacturing facilities.

Inlet sampling

Products

Work place Scale (ton/hr) Number of PM Conc. 0, Conc. Recalculated Conc.
sampling (n) (g/Sm?) (%) (0, 10%) (mg/Sm®)

E 2 118.8 11 95.3736 16.84 263,482.34

R 1 107.6 9 16.1136 16.08 36,030.80

T 2 148.3 3 9.6663 14.77 17,063.46

U 2 132.1 3 13.3120 14.23 21,663.29

Average 126.7 6.5 33.6164 15.48 84,559.97
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Table 4. The result of outlet PM measurement at asphalt concrete manufacturing facilities.

Outlet sampling

Products

Work place Scale (ton/hr) Number of PM Conc. 0, Conc. Recalculated Conc.
sampling (n) (g/Sm®) (%) (0, 10%) (mg/Sm®)
B 1 194.9 3 0.0314 15.21 60.75
C 1 202.8 3 0.0093 17.08 26.01
D 2 106.7 4 0.0022 15.60 4.51
E 2 118.8 2 0.0463 17.47 156.70
F 3 90.0 2 0.0131 16.1 28.20
G 3 86.5 2 0.0050 16.25 11.72
H 1 98.1 9 0.0038 15.12 7.13
I 2 282.2 9 0.0081 13.51 12.47
J 3 66.2 9 0.0088 17.22 26.55
K 4 45.7 3 0.0010 14.47 1.67
M 1 160.6 9 0.0073 15.17 13.58
N 3 155.6 9 0.0065 17.73 22.05
(6] 1 132.9 8 0.0060 17.20 17.79
R 1 107.6 9 0.0271 16.00 59.66
S 4 40.0 9 0.0022 17.92 7.80
T 2 148.3 3 0.0049 15.83 10.47
U 2 132.1 3 0.0041 15.43 8.03
A\ 4 151.3 3 0.0033 15.27 6.23
Average 128.9 5.5 0.0106 16.03 26.74
Table 5. Comparison between inlet and outlet PM concentrations.
Inlet sampling Outlet sampling
Work Actual PMCD
place Scale Number of Recalculated Conc. Number of Recalculated Conc. off. (%)
sampling (n) (0, 10%) (mg/Sm3) sampling (n) (0, 10%) (mg/Sm3)
E 2 11 263,482.34 2 156.70 99.94
R 1 9 36,030.80 9 59.66 99.83
T 2 3 17,063.46 3 10.47 99.94
U 2 3 21,663.29 3 8.03 99.96
Average 6.5 84,559.97 4.3 58.72 99.92
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Table 6. The result of outlet PM measurement at recycling asphalt concrete manufacturing facilitie.

Outlet sampling

Products
Work place Scale (ton/hr) Number of PM Conc. 0O, Conc. Recalculated Conc.
sampling (n) (g/Sm®) (%) (0, 10%) (mg/Sm®)
A-1 1 121.9 5 0.0026 17.39 8.76
A-2 1 121.9 3 0.0013 17.17 3.82
L 4 142.1 4 0.0045 14.68 9.09
P 3 170.9 9 0.0106 15.63 25.65
Q 1 209.3 3 0.0055 16.10 12.32
Average 153.2 4.8 0.0049 16.19 11.93
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Table 7. The PM emission factor from asphalt concrete manufacturing facilities in this study.

SEMS PMCD eff. (%)

. . . Inlet emision factor,
Industrial Work Products Emission Outlet emission

Scale applied Actual

processes place (ton/hr) (g/hr) factor (kg/ton) Cyclone  Bag filter PMCD (kg/ton)
B 1 194.9 2,501.5 0.0128 65.0 99.5 12.8346
C 1 202.8 820.2 0.0040 99.9 99.8 4.0444
D 2 106.7 311.0 0.0029 60.0 90.0 29142
E 2 118.8 12,013.1 0.1126 - - 112.6279
F 3 90.0 1,017.0 0.0117 90.0 90.0 11.7381
G 3 86.5 523.1 0.0062 - 95.0 6.1543
H 1 98.1 432.2 0.0044 80.0 90.0 4.4082
Asphalt I 2 282.2 877.2 0.0031 96.0 96.0 3.1023
concrete J 3 66.2 1,288.2 0.0195 80.0 80.0 19.4638
manufacturing K 4 45.7 70.1 0.0015 - - 1.5357
facilities M 1 160.6 905.0 0.0056 65.0 95.0 5.6323
N 3 155.6 1,284.4 0.0083 95.0 95.0 8.2521
(6] 1 1329 554.1 0.0042 60.0 95.0 4.1702
R 1 107.6 2,436.0 0.0226 90.0 90.0 22.6311
S 4 40.0 318.8 0.0080 - - 7.9695
T 2 148.3 634.4 0.0043 60.0 70.0 4.2678
U 2 132.1 374.5 0.0029 65.0 98.0 2.8926
v 4 151.3 223.0 0.0015 - - 1.4739
Sub-Avg. 128.9 1,476.9 0.0131 75.8 91.5 13.1174
A-1 1 121.9 47.0 0.0004 55.0 94.0 0.3857
Recycling A-2 1 121.9 25.7 0.0002 55.0 94.0 0.2112
asphalt L 4 142.1 406.0 0.0029 - - 2.8562
concrete P 3 170.9 1,448.0 0.0102 - 85.0 10.1887
manufacturing Q 1 209.3 553.1 0.0027 73.0 99.0 2.6519

facilities

Sub-Avg. 153.2 496.0 0.0033 60.8 92.4 3.2587
Average 134.2 1,263.6 0.011 75.6 91.8 10.9742

Table 8. PM Emission factor of drum mix hot mix asphalt concrete plants and comparison of various emission factors.
(unit: kg/ton)

Emission factor

This study  US. EPA (2004) EU EEA (2004)  *Acknowledged emission factor

Industrial type Facility

Hot mix Drum mix hot mix

10.97 16.0 15.0 14.4
asphalt concrete  asphalt concrete plants

*Acknowledged emission factor: Recognized emission factor by NIER at the target facilities. The emission factor of hot-mix asphalt concrete
facility is cited U.S EPA AP-42.
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Table 9. PM amount and emissions of drum mix hot mix asphalt concrete plants and comparison with CAPSS.

Emission factor Amount PMCD? Emissions Emissions

(kg/ton) (kg/yr) (%) (kglyr) ratio
CAPSS" (2010) 0.72 25,157,500 99.92 20,126.0 0.06
Acknowledged emission
factor (NIER, 2013) 14.4 503,150,000 99.92 402,520.0 1.31
EU. EEA (2004) 15.0 524,114,583 99.92 419,291.7 1.37
US. EPA (2004) 16.0 559,055,556 99.92 4472444 1.46
This study (2013) 10.97 383,302,465 99.92 306,642.0 1.00

DCAPSS, Clean Air Policy Support System
2PMCD, Particulate Matter Control Device
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