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Evaluation of Emission Reduction of Cangzhou Foundry Industry Based
on CALPUFF

LEI Tuantuan' LI Shibei' BO Xin' QU Jiabao' MA Yan' MAO Na’ LU Ruijuan’

1. Appraisal Center for Environment and Engineering Ministry of Ecology and Environment Beijing 100012  China;

2. Ecology and Environmental Protection Science Research Institute of Cangzhou Cangzhou 061000 China

Abstract: This study evaluated the impact of improvement degree of environmental air quality in Cangzhou after the upgrades and
transformation of the foundry industry by CALPUFF model. In this study 2017 was taken as the baseline year for accounting and scenario
analysis was made from three perspectives: fumace renovation terminal management technology upgrades disorganized emission control.
Under the reduction strategy the emission reduction of SO, NO_, PM,  and VOCs in Cangzhou foundry industry was 224.4 t/a
282.1t/a 5631.9 t/a 245.6 t/a. Compared with the baseline emission scenario the reduction ratio was 50.95% 41.13% 80.28%
and 55. 74% respectively. The simulation results showed that average annual concentration contributions to national control points of SO,
NO, PM, 5 and VOCs were 0.09 pg/m® 0.12 pg/m’ 1.58 pg/m’® 0.08 pg/m’ respectively under the baseline scenario and 0.05 pg/m’
0.08 pg/m’ 0.40 wg/m’ 0.04 pg/m’ respectively under the emission reduction scenario PM, 5 concentration decreased by 1. 18 pg/m’
showing significant emission reduction effect.

Key words: foundry industry; air pollution; CALPUFF; assessment of emission reduction effect
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Table 1 Parameter setting of WRF
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2.1 Fig.2  Proportion of emission reductions of various measures
2017 SO, NO,. PM, .
VOCs 40.4 t/a. 686 t/a. - VOGS
7015.2 t/a. 440.7 t/a 14.39%
SO,~ NO,. PM,,. VOCs 216 t/a.
VOCs o
403.9 t/a. 1383.3 t/a. 195.1 t/a( 4)
224. 4 t/a. 282.1 t/a. 5631.9 t/a. 245.6t/a 2.2
CALPUFF

50.95%+ 41.13%. 80.28%-

55.74% PM, o
4
Table 4 Pollutant discharge in different scenarios ( t/a)
SO, NO, PM, VOCs
440. 4 686. 0 7015.2 440.7
216.0 403.9 1383.3 195.1
50. 95% 41. 13% 80. 28% 55.74%
( 2)
90% ; N N
N 47 (26
) SO,. NO,. PM, . VOCs
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Table 5 Emissions from foundry industry in counties( cities districts)
/( t/a) /( t/a)

) S0, NO, PM, s VOCs S0, NO, PM, ; VOCs
447 169. 8 224.17 2194. 8 116.7 80.7 127.3 432.5 54.4
105 23.1 30.9 412.9 7.9 11.6 18.5 81.8 4.0

19 17.6 20. 8 179.5 126. 8 8.8 12.5 35.9 63.4
1 0 0.1 0 0.1 0 0 0 0.1
7 0 0 0 0 0 0 0 0
25 0.8 1.0 135.5 87.2 0.4 0.6 22.0 43.6
8 0.7 0.8 119. 1 75.7 0.4 0.5 20.4 37.8
11 0.2 0.4 1.8 0.5 0.1 0.3 0.3 0.3
85 22.7 27.2 240. 4 8.9 11.4 16.3 47.6 4.5
14 8.1 9.5 79.6 0 4.1 5.7 15.9
13 0.5 1.0 10. 1 0 0.3 0.6 2.0
8 0.6 0.8 19.6 0 0.3 0.5 3.4
5 5.6 6.5 64.3 2.0 2.8 3.9 12.4 1.0
9 2.9 3.7 56.8 0.7 1.4 2.0 10.9 0.3
184 183.2 351.6 3441.8 13.9 91.6 210.9 686. 3 7.0
4 0.4 0.5 5.6 0 0.2 0.3 1.1 0
13 3.7 5.9 49.5 0 1.9 3.5 9.9 0
7 0.4 0.7 4.1 0 0.2 0.4 0.8 0
965.0 440.4 686. 0 7015.2 440.7 216.0 403.9 1383.3 216.3
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Fig. 3 Simulation concentration distribution diagram of SO, NO, PM, ;and VOCs under present situation scenario

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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