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DNS study on structures and characteristics of turbulent heat transfer in plane wall jet
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The objective of this study is to investigate and observe structure and characteristics of heat transfer phenomena in wall jet turbulent
flow by means of direct numerical simulation (DNS). As for the thermal field, since the wall is heated by an iso-thermal or an iso-
heat flux boundary conditions from the inlet of wall jet, an entrance region of thermal field is formed. Thus, distributions of Nusselt
number in the entrance region of thermal field are clearly shown by DNS, in which it is clearly observed that the thermal boundary
layer of the iso-thermal wall condition rapidly develops as compared with that of the iso-heat flux wall condition. Developments of
wall-normal turbulent heat fluxes in the entrance region of thermal field are also revealed by 4 quadrant analysis and visualization

of instantaneous thermal streak structure.
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Fig. 1: Schematic and domain of flow field
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Fig. 2: Local Nusselt numbers in both wall conditions
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Fig. 4: Profiles of wall-normal turbulent heat fluxes
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Fig. 5: Four quadrant analysis for wall-normal turbulent heat

flux in case of ITW
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Fig. 6: Thermal streaky structure in case of I[TW
(magenta: 6 > 0.1, cyan: § < 0.1)
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Fig. 7: Four quadrant analysis for wall-normal turbulent heat
flux in case of IFW

Fig. 8: Thermal streaky structure in case of IFW
(magenta: 6 > 0.01, cyan: 8 < 0.01)
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