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The objective of the present study is to investigate the heat transfer characteristics
of turbulent impinging jets with bifurcating excitations. Bifurcating excitations
use the dual mode, dual frequency forcing, where an axial forcing frequency
is equal to double the helical forcing frequency. Under the bifurcating
excitation, the heat transfer significantly increases in one plane (bifurcating
plane), while nearly no heat transfer occurs in the perpendicular plane
(bisecting plane). This result is closely associated with the change in the
vortical structures caused by the excitation.

Nomenclature
A : Forcing amplitude
D : Jet diameter
H : Distance between jet exit and impingement wall
Nu : Nusselt number
Pr : Prandtl number
q” : Subgrid-scale heat flux
Re : Reynolds number
U : Mean velocity

X, 1, @ : Cylindrical coordinate

X, Y, Z
k @ Heat conductivity

. Cartesian coordinate

: Subgrid-scale stress
: Temperature
: Mean temperature

AL IR S|

: Phase difference
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Subscripts

: Axial forcing

: Jet centerline

: Excitation

: Helical forcing

: Jet bulk property
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Fig. 1 Computational domain considered in the present study
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Fig. 2 Instantaneous vortical structures due to the bifurcating
excitation in the free jet
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Fig. 3 Instantaneous temperature field due to the bifurcating
excitation in the free jet: (a) bifurcating plane; (b) bisecting
plane
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Fig. 4 Mean streamwise velocity and mean temperature along
the centedine due to the bifurcating excitation in the free
jet
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Fig. 5 Instantaneous vortical structures due to the bifurcating
excitation in the impinging jet
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(b)
Fig. 6 Instantaneous temperature field due to the bifurcating
excitation in the impinging jet: (a) bifurcating plane; (b)
bisecting plane.
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Fig. 7 Varation of the Nusselt number due to the bifurcating
excitation in the impinging jet
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Fig. 8 Mean streamwise velocity along the centedine due to the
bifurcating excitation in the impinging jet
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