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Study on the Evolution Characteristics of the Particle Distribution in the Vehicle

Exhaust Plume

FU Juan', NING Zhi', SU Li-ping' > JIANG Da-hai’, ZI Xin-yun’

(1.College of Mechanical and Electrical Engineering; Beijing Jiaotong University, Beijing 100044, China: 2.Department of Automobile
Engineering, College of Military Transportation, Tianjin 300161, China)

Abstract: The evolution characteristics of particle distribution in the vehicle exhaust plume have been investigated based on the models of
nucleation, coagulation and condensation of particles. The simulated results showed that nucleation created a large number of new nano-
particles; and coagulation and condensation changed the distribution of particles in the vehicle exhaust plume. The effect of nucleation on the
distribution of exhaust particles was weaker; and the distribution of exhaust particles was affected mainly by the effect of coagulation and
condensation. The process of nucleations coagulation and condensation was intense near the exit of the tailpipe and the variation of the particle
distribution with time was strong. With the increase of the distance from the exit of the tailpipe; the evolution of exhaust particles got weaker.
This work can provide much more information necessary for the establishment of vehicle emission control strategies and the study of the effect of
vehicle particles on the human health.
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Fig.1 Effect of coagulation on the particle distribution in the exhaust plume
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Fig.2 Effect of nucleation and coagulation on the particle distribution in the exhaust plume
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Fig.3 Effect of nucleations coagulation and condensation on the particle distribution in the exhaust plume
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