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Conjugate approach

1) Evaporation in vacuum

3) Evaporation with condensation on the absolutely cryogenic surface

4) Evaporation ïcondensation problem

Molecular dynamic

simulation
Boltzmann equation (BKE) Navier-Stokes equation (NSE)

Non-equilibrium domain Fluid dynamics domainCondensate

Kinetic boundary 

condition
Procedure connection 

of BKE - NSE

Boundary condition for 

Navier-Stokes equation

2) Evaporation into one component system
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Interface boundary 1
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Schematicsprocedureof joint solution BKE - NSE

Interface boundary 2

Popov S.P., CheremisineF.G. ðMoscow, CC RAS, 2000



Problem of function determination near interface surface (x=0)

X=0
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Difficulties of MDM application for determination of 

BKE boundary condition
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Boundary between the gas and liquid phases is not clearly defined
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Snapshots of system and density profiles for different 

time moments
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Comparison of molecular dynamics (MD) and kinetic 

results 

MD and kinetics results near transitional layer

MD calculation

Kinetic calculation

Maxwell function u=0, T=0,85



Comparison of molecular dynamics and kinetic results 

MD calculation

Kinetic calculation



Comparison of molecular dynamics and kinetic results 

MD calculation

Kinetic calculation



Velocity distribution function

Evaporation into one component system

Maxwell function T=0.89, u=0.0



Evaporation into one component system

Velocity distribution function

Near evaporated surface

Maxwell function T=0.65, u=0.12



Result of evaporation problem solution

A. P. Kryukov, V. Yu. Levashov, and N. V. Pavlyukevich Condensation coefficient: definitions estimation, modern experimental 

and calculation data // Journal of Engineering Physics and Thermophysics, Vol. 87, No. 1, January, 2014

The distribution function of molecules flying from the interface have a Maxwell 

velocity distribution with zero mean velocity and evaporation surface temperatures



Condensation

Tvapor /Tb T liquid /Tb b Uvapor/Ub

1.07 0.25 0.999 0.0

1.07 0.5 0.992 0.0

1.07 0.7 0.935 0.0

1.07 0.8 0.912 0.0

1.07 0.5 0.989 0.1

1.07 0.7 0.883 0.1

Tb=120K, Ub=1093ʤ/c


