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The Mushy Zone

solid liquidmush
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solid liquidmush

Averaging
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Mass and Volume Fractions

mass fraction volume fraction
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Equilibrium Relations
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Average Energy Equations
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Average Specie Equation
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Case 1: no Specie diffusion
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Liquid Fraction Update

� 

aPTP = aNBTNB
NB(P )
∑ + bP + aP

t TP
• + VρlδH

Δt
rl,P − rl ,P

•( )

� 

aP f
−1 rl .P( ) = aNBTNB

NB(P )
∑ + bP + aP

t TP
• − VρlδH

Δt
rl,P + δrl,P − rl ,P

•( )

� 

δrl,P = aPΔt
TP − f −1 rl .P( )
VρlδH

� 

rl,P
n+1 = rl,P

n + δrl ,P

� 

0 ≤ rl,P
n+1 ≤1

� 

TP = f −1 rl .P( )



Algorithm

Compute T

Compute r

Update Source of T

Converged

Compute Average 
Properties



case 2: Specie Diffusion
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∂ ρ C ( )
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