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Abstract

The flow characteristics of two-dimensional turbulent offset jet which is discharged parallel
to a solid wall has been studied experimentally and numerically.

In the experiment, 3-hole pitot tube and 2 channel constant temperature hot-wire anemometer
are used to measure local mean velocity, turbulence intensity and Reynolds stress while scanni-
valve is used to measure the wall pressure distribution. It is confirmed experimentally that
local mean velocity is closely related to wall pressure distribution. It is also verified that for
large Reynolds numbers and fixed step height there exists a similarity in the distribution of
wall pressure coefficient. The maximum values of turbulence intensity occur in the top and
bottom mixing layers and the magnitude of Reynolds stress becomes large in the lower mixing
layer than in the top mixing layer due to the effect of streamline curvature and entrainment.

In the numerical analysis, standard k-e¢ model based on eddy viscosity model and Leschziner

and Rodi model based on algebraic stress model are adopted. The numerical analyses predict
shorter reattachment lengths than the experiment, and this difference is judged to be due
mainly to the problem of turbulence model constants and numerical algorithm. This also causes
the inconsistency between the two results for other turbulence quantities in the recirculation

region and impingement region, which constitutes a subject of a continued future study.
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Table 2 Standard k-e turbulence model constants
C, \ Co \ Ce \ Ce: \ I \ Ce , £
009 | 1o | ve | e | 10 |  #/CaCaCrr | oug
Table 3 Boundary conditions for the flow field
Boundary ) U ‘ 14 1 P k I e
Jet inlet x/2=0.0 ‘ experiment 0 ( — experiment ‘ E32/0. 005 &
Exit x/h=16.5 | 2U/ax=0 | oV/ax=0 | — | akax=0 | aejax=0
Wall 3/£=0.0 wall function* 0 . — £ oC ! £2C,34 /5
x%/h=0.0 0 wall function* E32C, 2%/ y
Entrainment y/h=2.9 | 0 | ov/ay=0 o] o o

* Wall function can be represented as follows, where y is the distance from the wall and U is the

velocity component parallel to the wall.
To=pC k2R U/ In(Ey*)
Y =yoC kY, E=9.793
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Fig. 10 Distribution of turbulent intensity along

x-direction for the same condition as in
Fig. 5:
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Fig. 11 Distribution of turbulent kinetic energy along x-direction for the same condition as in Fig. 5
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Fig. 12 Distribution of Reynolds stress along x-direction for the same condition as in Fig. 5
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