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Abstract

In the present study, we perform LES of turbulent flow and temperature fields in a circular impinging jet at Re=5000 for two
cases of H/D=2 and 6 ( H denotes the distance between the jet exit and flat plate, and D does the diameter of the jet exit).
In the case of H/D=2, the regular vortical structures observed in free jet do not exist because of the smaller distance than the
potential core. The Nusselt number on the wall is largest at »/D=0.67 where vortex rings impinge. At #/D=1.5~2.0, the vortex
rings induce the secondary vortices, resulting in a secondary peak in the Nusselt number there. In the case of H/D=6, the
vortex rings change into three-dimensional vortical structures and the small-scale vortices impinge on the flat plate. The increase

of turbulent intensity due to small-scale vortices results in the largest Nusselt number at the stagnation point.
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Fig. 1 Schematic diagram of the computational
domain.
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Fig. 2 Instantaneous vortical structures in

the case of H/D= 2.
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Fig. 3 Flow variables along the wall in

the case of H/D=2: (a) skin friction

coefficient; (b) Nusselt number.
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Fig. 4 Mean streamwise velocity along

the centerline in the case of H/D= 9.
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Fig. 5 Instantaneous flow fields in the case
of H/D=2: (a) azimuthal vorticity; (b)

temperature.
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Fig. 6 Instantaneous flow fields at the wall

in the case of H/D=2:! (a) pressure; (b)

Nusselt number.
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Fig. 7 Instantaneous vortical structures in the

case of H/D=§
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Fig. 8 Flow variables along the wall in
the case of H/D=6' (a) skin friction
coefficient; (b) Nusselt number.
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Fig. 9 Mean streamwise velocity along

the centerline in the case of H/D= 6.

239



x/D

x/D

(b)
Fig. 10 Instantaneous flow fields in
the case of H/D=6' (a) azimuthal

vorticity; (b) temperature.
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Fig. 11 Instantaneous flow fields at

the wall in the case of H/D=6:

(a) pressure; (b) Nusselt number.
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