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Abstract

Heat Flux (77 % <)

The present experiment is conducted to investigate heat transfer characteristics on the imping-

ing surface with secondary flows around circular nozzle jets. The changed

vortex pattern around

jet affects significantly the flow characteristics and heat transfer coefficients on the impinging
surface. The effects of the jet vortex control are also considered with jet nozzle-to-plate distances

and main jet velocities. The vortex pattern around a jet is changed from a convective instability
to an absolute instability with a velocity suction ratio of the main jet and the secondary counter-
flow. With the absolute instability condition, the jet potential core length increases and the heat
transfer on the impinging surface is increased by small scale eddies. The region of high heat
transfer coefficients is enlarged with the high Reynolds number due to increasing secondary peak
values. The effect of suction flows is influenced largely with collars attached the exit of the jet

nozzle because the attached collar guides well the counterflow around the main jet.
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Screens

Honeycomb

Fig. 2 Cross section and coordinate system of circular nozzle jet exit.
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Fig. 3 Heat transfer coefficient measuring device.
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Fig. 11 Local heat transfer coefficients for imping-
ing jet with suction(L/D=0.8, x/ D=6, Re=
33,500).
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Fig. 12 Local heat transfer coefficients for imping-
ing jet with suction(L/D=0.8, x/D=8, Re=

23,500).
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Fig. 13 Local heat transfer coefficients at a stagna-
tion point (L/D=0.8, Re=233,500).
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Fig. 14 Local heat transfer coefficients at a stagna-
tion point(L/D=0.8, Re=33,500).
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Fig. 16 Local heat transfer coefficients for imping-
ing jet without suction(x/D=4, L/D=0.8).
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