solid mush  liquid

Enthalpy Method

Introduction
M.S Darwish
MECH 636: Solidification Modelling



The Mushy Zone

Conservation of Energy

Ap'h') _ solid mush  liquid 9(p'h’)
o=V (kVT) - +V-(p'v'h')=V - (K'VT)
. + (Interface term)’ + (Ipterface term)l
h'= JchT h' = JcldT+L
Tref Tref
Ta k=Cg/C
Cs
B
T LN T
T : \l
T3-__i__\ ""'\.\/
% e P
ki N
& oy ; o |
Ty Ao s : i i i C
A KC. C. C Gk  Cur "B
Conservation of Specie
dp°C, ) dp'C
AC)y o 69 5. vy (ovc,



Averaging
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Mass and Volume Fractions
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Equilibrium Relations
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Average Energy Equations
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Assumptions
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Average Specie Equation
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Case 1: no Specie diffusion

AP.Co) _
ot

a(pmcp’sT) V. (kVT)- d(r,p,0H)
ot ot

—_ ! i
apl, = ZaNBTNB +b, +a,T, -

NB(P)

T o TLiquidus
Liquid T:?olid

Vp,0H
At

r> T'Liquidus
Rolidus < T < 7-'Liquidus

T < T;olidus

(’?,P - rl,P)

|
__O___Aé[}_ O-

I I I
&
-0 0
x.+x =1 r+ri=1



Liquid Fraction Update
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case 2: Specie Diffusion
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Under equilibrium conditions a discontinuity exist at the solid/liquid interface given by
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