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The Characteristics of Free and Impinging Turbulent Plane Jet
Pil Un Jung, Sang Soo Lee, Jung Sook Boo and Soon Hyun Yoon

Abstract

The turbulent structures of the free plane jet and two dimensional impinging jet are invest-
igated experimentally. In order to get the two dimensional jet, the contour of the cubic equation
suggested by Morel is used for a contracting nozzle. A linearized constant-temperature hot-wire
anemometer is used for measurement.

Mean velocities and turbulent intensities are measured along the centerline of the jet. Jet
halp width spatial double velocity correlation coefficients and integral length scales are obtained.

It is established that the free plane jet is truly self-preserving about 40 slot widths downs-
tream of the nozzle.

The experiments for the impinging jet are carried out at four different impingement wall
locations within the self-preserving region of the free plane jet, and comparing the results with
that of free plane jet, the mean velocity is changed in the region of 0.25H and turbulent int-
ensities are affected in the region of 0.2H from the wall, respectively, where I means the
distance between the nozzle exit and the wall
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Literature review
Author(s) W xR K, c, K, e L
D

Miller & Comings 40 17.8 0.07 1.57 1.03 .
Bradbury 48 30 0.11 . 0.16 . 30
Heskestad 120 34 0.11 —6.49 0.16 —6.49 65
Mih & Hoopes 59 17.7 0.117 . .
Jenkins & Goldschmidt 24 14.3 0.03 2.5 0.16 —4.0 30
Gutmark & Wignanski 38.5 30 0.1 2 0.18 . 40
Gortari & Goldschmidt 48 10 0.08 6. 62 0.24 —4.53 .
Goldschmidt et al. 48 10 0.09 8.75 0.15 1.25 .
Present investigation 40 37 0.10 1.73 0. 182 0.07 40

! aspect ratio of nozzle exit
* L, ; self-preserving distance from the nozzle
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Fig. 12 Variations of turbulent intensities on the center-line of free plane jet at several

Reynolds numbers
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