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Turbulent Flow Characteristics using Plane Jet on Impingement Surface
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Abstract

Experiments were conducted to investigate the turbulent flow characteristics from an oblique
impingement surface to an plane jet at the jet Reynolds number (Re, based on the nozzle width)
3x 10* The jet mean velocity and turbulent intensity profiles have been measured along the
impingement surface by hot-wire anemometer. The nozzle-to-plate distance (H/B) ranged from 2
to 10, and the oblique angle (a) from 45 to 90 degree. Also, the secondary peak of the turbulent
intensity was observed at H/B=4, S/B=5 and a=90 degree. It has been found that the
stagnation point shifted toward the minor flow region as the oblique angle decreased and the
position of the stagnation point nearly coincided with that of the maximum turbulent intensity.
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Fig. 1 Schematic diagram of the test apparatus
for the plane impinging jet on flat plate
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Fig. 2 Free-and impinging-jet centerline velocity
profiles for a=90° and Re =3 x 10*
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Fig. 3 Free-and impinging-jet centerline turbulent
intensity profiles for 2=90° and Re=3 x 10*
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Fig. 4 Profiles of the wall pressure coefficient
along the nozzle-to-plate for Re =3 x 10"
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Fig. 5 Profiles of the wall pressure coefficient
along the impingement surface for H/B=4
and Re=3 x10*
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Fig. 6 Mean velocity profiles along the impinge-
ment surface for H/B=4 and Re=3 x 10*
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Fig.7 Turbulent intensity profiles along the
impingement surface for H/B=4 and Re=3
X 10*
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Fig. 8 Mean velocity profiles along the imping-
ement surface for /B=6 and Re=3 x 1¢*
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Fig.9 Turbulent intensity profiles along the
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Fig. 10 Turbulent intensity profiles in the wall jet
region for H/B=4, e=60" and Re =3 x 10*
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