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Numerical study on the diffusion of aircraft exhaust pollutant
based on dynamic grid technology

LIU Xin, KUANG Jianghong

(School of Air Transportation and School of Flying, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; The exhaust emissions from aircraft operation can have a very serious impact on the atmospheric environment. In view of
the fact that the numerical simulation based on dynamic grid technology is rarely adopted in current airport atmospheric
environmental impact assessment, dynamic grid technology is used to simulate the aircraft exhaust gas diffusion in the airport area
during taxiing stage for total of 24 working conditions in this paper. The influence of the external flow field on the distribution
characteristics of aircraft exhaust is analyzed by comparing different wind speeds and directions. The results show that as one of the
main factors affecting the diffusion of aircraft pollutants, the wind direction dominates the diffusion of pollutants in the atmospheric
environment of the airport. Different wind speeds have a great influence on the diffusion of pollutants, high wind speed has good
dilution ability for aircraft pollutants, while low wind speed has a relatively weak dilution ability for aircraft pollutants.
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Table 1 CFMS56-5B2 engine emissions data
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Fig. 2 Horizontal one—shot model
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Fig. 3 Horizontal dual-generation model
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Table 3 Numerical study of the distribution characteristics of the tail gas flow field of vertical plane aircraft
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Table 4 Numerical study of the distribution characteristics of the exhaust gasfield in the horizontal on—shot plane
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Table 5 Numerical study of the distribution characteristics of the tail gas flow field in the horizontal double—engine plane
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Fig. 4 NO concentration distribution of each model at 4 m/s wind speed
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Fig. 5 Vertical section NO concentration distribution cloud for each working condition
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Fig. 6 Horizontal section NO concentration distribution cloud for each working condition
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