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A temperature equation which is derived from an enthalpy transport equation by using an assumption of a 
constant specific heat is very attractive for analyses of heat and fluid flows. It can be used for an analysis of a 
solid-fluid conjugate heat transfer, and it does not need a numerical method to find temperature from a 
temperature-enthalpy relation. But its application is limited because of the assumption. A new method is derived in 
this study, which is a temperature-explicit formulation of the energy equation. The enthalpy form of the energy 
equation is used in the method. But the final discrete form of the equation is expressed with temperature. It can be 
used for a solid-fluid conjugate heat transfer and multiphase flows. It is found by numerical tests that it is very 
efficient and as accurate as the standard enthalpy formulation.
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Fig. 1 Schematic of cavity with centered solid body
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Fig. 2 Isotherms for W/L=0.5, Pr=0.71, Ra=105, (a)k*=5. (b)k*=0.2
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Fig. 3 Calculation of the flashing in a 2-D channel (a) 2-D mesh, 
(b) distribution of the liquid velocity

Fig. 4 Boiling in a 2-D channel, comparison of time-histories of  
the  water velocity at the channel exit.

k* Present House et al.
0.2 4.6286 4.6257
1.0 4.5086 4.5061
5.0 4.3251 4.3221

Table 1 Nusselt numbers, W/L=0.5, Pr=0.71, Ra=105
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Fig. 5 Boiling in a 2-D channel, comparison of distributions of the 
water velocity along the channel

Fig. 6 Boiling in a 2-D channel, comparison of distributions of the  
water and vapor volume fractions along the channel
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