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Theoretical analysis and experimental study of droplet

evaporation with pressure oscillation
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Abstract: Theoretical analysis and experimental study are performed for droplet evaporation
with pressure oscillation. The results show that pressure oscillation makes mass fraction of vapor os-
cillate in the boundary layer around droplet, which produces oscillation of evaporation rate con-
trolled by diffusion. Furthermore, the non—equilibrium force brought by pressure decline drives the
vapor in the boundary layer flowing into the gas field, and the maximum of evaporation rate exists
in the process of pressure decline. The results of experimental study agree well with that of theoreti-
cal analysis.
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Fig.1 The variation of flow field in the boundary layer
around droplet during pressure elevation
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around droplet with constant pressure
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Tab.1 Experimental condition and basic parameters

2854 RBRBORE, RERE BARE/MPa  BKES/MPa  B/NES/MPa
({/s) Hz
1 3000 2 1.376814 1.52125 0.144436
2 4000 5 1.16904 1.65282 0.48378
3 8000 7 0.780342 1.36806 0.587718
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Fig.6 The serial shadow images of droplet evaporation with pressure elevation (No.1 of tests)
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Fig.7 The serial shadow images of droplet evaporation with pressure decline (No.1 of tests)
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