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Study on structures of turbulent heat transfer phenomena in nonsimilarity fields
with combined forces and reconstruction of turbulent heat transfer mode
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In this study, the nonsimilarity turbulent heat transfer phenomena between
velocity and thermal fields in both the inner flow (such as a pipe flow) and the outer flow (such as
a boundary layer with thermal stratification) with combined external forces such as the buoyancy,

the pressure gradient etc. have been explored using the direct numerical simulation (DNS) which is
the highest accuracy numerical simulation method for the analyses of turbulent heat transfer
phenomena. As the results, both instantaneous and statistical turbulent data in various
nonsimilarity turbulent heat transfer phenomena with combined external forces are successfully
obtained by the DNS, and the characteristics structure and mechanism in such complex turbulent heat
transfer phenomena are revealed using the obtained DNS data. Also, the turbulent heat transfer model
for the prediction of predict nonsimilarity turbulent heat transfer phenomena with combined
external forces is reconstructed using DNS data.
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