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� Steam & water cocurrent or countercurrent
� Low steepness wave field ( ak = 0.01-0.17, 

capillary/gravity ripples)
� Variable Pr/Sc, shear velocities u*, and 

subcooling/superheating

Condensation
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Comparison of RELAP5 predicted values for the interfacial heat transfer 
coefficient in subcooled boiling vs. McMasters University data

Scalar transfer: sheared 
interfaces
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DNS Problem Schematic

Fractional time step taken in gas and liquid domain s

Finer grid on liquid side for mass transfer calcula tions

Mass TransferMass Transfer

TTbulk,Lbulk,L

TTbulk,Gbulk,G

TTIntInt



�<

DNS method

• Pseudo-spectral DNS solver (Fourier-Fourier-Chebysh ev).

• Uses mapping in the gravity direction (De Angelis, 1998).

• Based on a projection method.

• Grid resolution: typically 128X128X129 (each domain )

• Alternate solution of gas and liquid domains

• Fractional steps in each domain: interfacial stress  from gas

• Interfacial velocity from liquid to gas    
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Boundary Fitting Method
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Interface advection
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Interfacial jump conditions
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Interfacial heat transfer
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Interfacial shear

HTC (flat & wavy interface); Pr=1

Heat Transfer at the Interface
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2- Apply Energy jump conditions:

1- Solve Navier Stokes Eqs. in each domain:
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DNS vs. model  
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