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Abstract

As the case study of a municipal solid waste (MSW) incineration plant in Anhui Province, the maxi-
mum ground concentration from natural draft cooling towers (NDCT) with flue gas injection of 88
m high is calculated in this paper, as a parallel calculation, the maximum ground concentrations
from a 60 m high chimney and an 80 m high chimney are calculated. The results show that, com-
pared with the concentrations from the chimneys, the maximum yearly average ground concen-
tration from a 88 m high cooling tower is lower, but the maximum daily and hour average ground
concentrations are higher. Also, this paper determines the atmospheric environmental protection
zone for NDCT with flue gas injection by physical simulation experiment in environmental wind
tunnel. The determined zone is within the area required by MEP (Ministry of Environmental Pro-
tection of the People’s Republic of China), so there is no more demand for relocation causing by
NDCT with flue gas injection. This research is valuable for the optimal selection of flue gas ex-
hausting methods in municipal solid waste incineration plant.
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Table 1. Summary of major flue gas pollutants emitted by 1% stage of the case project
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HE AR E (mg/Nm?) 12.6 36 175 45 50 0.05 1E-07
L3 2R (kg/h) 2.7972 7.992 38.85 9.99 11.1 0.0111 2.22E-08
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Table 3. Surface parameters for AERMOD
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HERSH £z HE Hz #hZ
Hh i S % 0.35 0.14 0.16 0.18
Skt (0°~457) Wk 15 1.0 20 20
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T e R 0.6 0.14 0.2 0.18
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Table 4. Results of parallel calculation for ground concentration from NDCT with flue gas injection and chimneys
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NOx 20.881 19.972 95.65% 19.306 92.46%
AN R E
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co 5.965 5.705 95.64% 5515 92.46%
PM10 0.455 0.445 97.80% 0.330 72.53%
S0, 1.238 1.213 97.98% 0.895 72.29%
H 4k NOx 6.017 5.896 97.99% 4.350 72.30%
PR IX el KA HClI 1.545 1515 98.06% 1.120 72.49%
co 1.715 1.685 98.25% 1.245 72.59%
PM10 0.033 0.057 172.73% 0.042 127.27%
S0, 0.090 0.154 171.11% 0.113 125.56%
NOx 0.435 0.750 172.41% 0.550 126.44%
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HCI 0.110 0.195 177.27% 0.140 127.27%
Hg 1.10E-04 1.95E-04 177.27% 1.40E-04 127.27%
TR 2.49E-10 4.29E-10 172.29% 3.13E-10 125.70%
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Figure 1. Scene of physical simulation experiment in environmental
wind tunnel for the case project
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Figure 2. Wind rose for the location of the case project
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Figure 3. Extent of wake area under the wind direction E
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Table 5. Atmospheric environmental protection zone of the case project using NDCT with flue gas injection
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