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Scheme 

I) Subcritical droplet vaporization 

 

II) Supercritical droplet vaporization 
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I) Subcritical droplet vaporization 
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Quasi-Steady expansions 
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 Energy and mass flux at r = ro()  (corresponding to x=0) 
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Results 
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II) Supercritical droplet vaporization 

Initial conditions 
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 Asymptotic analysis : v is maximum at the end of the high gradient zone, around 

the isochore  m, which bounds  a domain of radius rm (). Isochore m is so that : 

 

 

 

Determination of m 
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 High gradient zone study: ro () < r < rm()  
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Calculation of the lifetime of the droplet of radius ro()  

 

The d² law is satisfied for rm : rm
²=1- 

 

Approximate relation for ro  : 

 

                                        

 

r >  rm() : subcritical like Quasi-Steady study 

Quasi-Steady integration of balance equations with <<1 
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Supercritical to clearly subcritical vaporization 

  1)1(rr oo (1)              with ro= r’o/r’initial1   
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III) Conclusions, prospects 

 

Conclusions 

 Determination of the law of regression for the droplet radius. Applied to limiting cases 

(subcritical situations, >>1), this law becomes the “ d² law”. For sligthly sub or 

supercritical pressures,  = O(1). 

 

Prospects 

 Application to evaporation in mixtures at high pressure (ex : liquid O2 in H2 ). 

 Determination of an effective surface tension in supercritical conditions. 

 

 


