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Influence of vapor heterogeneous condensation on the PM, .
particle size distribution

FAN Feng-xian,ZHANG Ming-jun
(School of Energy and Power Engineering , University of Shanghai for Science and Technology ,Shanghai 200093, China)

Abstract; Based on the condensation growth theory of polydispersed aerosols, particle size distribution during the het-
erogeneous condensation process was investigated in this study. Also, the influences of operational conditions ( resi-
dence time ,degree of saturation and temperature) and PM, ; properties (size and dispersity) on particle growth were
tested. The results show that particle size range narrows rapidly as the residence time of particles increase in the super-
saturated vapor environment. Consequently , the initial polydispersed fine particles shift to monodispersed micron-sized
droplets by vapor heterogeneous condensation. Under a higher supersaturation condition, the driving force for vapor
condensation is greater and thus,the particles grow more rapidly. In cases with the same level of supersaturation , higher
gas temperatures can promote the condensation droplet to grow bigger. It has also been found that the condensation
growth effect is not dependant on the initial particle size distribution parameter,such as particle diameter and dispersi-
ty because the particle sizes trend to the same value after vapor heterogeneous condensation.

Key words: heterogeneous condensation ; PM, s ;supersaturated vapor ; particle size distribution
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Fig. 1  Evolution of particle size distribution with time
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