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IMPROVEMENT OF THE MIXING LENGTH THEORY AND ITS
APPLICATION TO VARIABLE-PROPERTY HEAT TRANSFER
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Abstract The governing equations for variable-property turbulent forced convection heat transfer
in tubes were simplified according to the boundary-layer theory. And an improved mixing length
turbulence model was developed by introducing the effect of density fluctuations into the equations
of turbulent transport, which can be applied to both constant-property and variable-property
flows. Based on the proposed calculation models above, numerical simulations were carried out to
investigate the turbulent convective heat transfer of water flowing in tubes at supercritical pressures.
The simulated results showed that the present calculation models can reproduce the heat transfer
characteristics exhibited in the experiments for variable-property flows at supercritical pressures. The
predicted heat transfer coeflicients were in good agreement with the experimental results and the

calculation was performed with high efficiency.
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Fig. 1 Comparison of simulation with empirical

correlations for constant-property flows
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Fig. 2 Comparison of simulation with the experimental

data for a typical supercritical heat transfer
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Fig. 3 Effect of wall heat flux on supercritical heat transfer
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Fig. 4 Effect of pressure on supercritical heat transfer
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Fig. 5 Effect of mass velocity on supercritical heat transfer
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Fig. 6 Comparison of simulation with experimental data
for horizontal flows at supercritical pressures
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