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A quasisteady model of inm obile droplet evaporation
with pressure oscillation
SU Ling-yu LIU W erdong
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Abstract To obtain dynam ic response characteristics of droplet evaporation to pressure oscillation analysis is i plen en-
ted for droplet evaporation under condition w ith pressure oscillation n a view of the m icrocosm ic level The results show that
the pressure oscillation w ithin the flow field can lead to inbalance i force thus the houndary layer around droplet has a cyelr
cal gas flow,

as the oscillation period of pressure On the basis of the analysis a concept of saturated vapor boundary layer is proposed ac-

aswell as the oscillation of vaporm ass fraction which ultinately brings the oscillation of droplet evaporation rate

cording to the flow boundary layer theory A quaststeady model of resting droplet evaporation w ith pressure oscillation is con-

stiucted  and then solved numerically The dynan ic response characteristics of resting droplet evaporation to pressure oscilla-

tion are obtamed
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Fig. 1 Variation ofmolecule canponent Fig.2 Variation ofmolecule component Fig.3 Variation of molecule camponent

in the boundary layer around

droplet with constant pressure
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in the boundary layer around droplet

during pressure elevation

in the boundary layer around droplet

during pressure decline
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Fig.4 Variation of droplet evaporation rate w ith

different frequency of pressure oscillation
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Fig. 5 Phase of droplet evaporation rate with

different frequencies of pressure oscillation
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Fig. 6 Variation of droplet evaporation rate w ith

different am plitudes of pressure oscillation
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