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A Numerical Study on Flow and Heat Transfer Characteristics

for an Oblique Impingement Jet Using £&— e— v’2 Model

Bong-Jun Choi, Jung-Hee Lee and Young-Ki Choi

Key Words: Oblique Impingement Jet(3AI3 FEAE), b—e— v'? Model, Near-Peak Nusselt

Number(Z ™ Nusselt).
Abstract

The numerical simulation has been conducted for the investigation of flow and heat transfer
characteristics of an oblique impingement jet injected to a flat plate. The finite volume method was
used to discretize the governing equations based on the non-orthogonal coordinate with non-staggered

variable arrangement. The k—¢e— v'? turbulence model was employed to consider the anisotropic flow
characteristics generated by the impingement jet flow. The predicted results were compared with the

experimental data and those of the standard k— e turbulence model. The results of the k—e— o
model showed better agreement with the experimental data than those of the standard £— & model. In
order to get the optimum condition, the flow and temperature fields were calculated with a variation of
inclined angle( @ =30°~90°) and the distance between the jet exit and impingement plate-to-diameter
(L/D=4~10) at a fixed Reynolds number(Re=20,000). For a small L/D, the near-peak Nusselt numbers
were not significantly effected by the inclined angle. The near-peak Nusselt numbers were not
significantly affected by the L/D in the case of a large «. The overall shape of the local Nusselt
numbers was influenced by both the jet orifice-to-plate spacing and the jet angle.
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Table 1 k~e’-? turbulence model constants

Coefficients C# Csz C CZ Cp C” O O¢

Values [0.19 1.9 14 03 03 70. 1.0 13
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Fig. 3 Comparison of wall static pressure with experi-
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Table 3 Condition for heat transfer from
an oblique impingement jet

Us 30.78m/s

D 0.0Im
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