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A Numerical Analysis of Flow and Heat Transfer Characteristics

of a Two-Dimensional Multi-Impingement Jet( I)
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ABSTRACT

A numerical study for a two dimensional multi-impingement jet with. crossflow of the spent fluid has
been carried out. To study the flow characteristics especially in the jet flow region, three different dist-
ributions of mass flow rate at 5-jet exits were assumed. For each distribution, various Reynolds num-
bers ranging from laminar to turbulent flows were considered. Calculations drew the following items

as conclusion.
1) A periodical fully developed flow was observed from the third protrusion. This was also observed

from previous experimentally by Whidden at al. The Nessult number at the protrusion surface
increased mildly as going downstream.

2) The low Reynolds number turbulence model of Launder and Sharma was found to be adequate
for the prediction of fluid flow and heat transfer characteristics of two dimensional multi-jet con-

figuration.
3) The Nusselt number at the protrusion surface was nearly proportional to the square root of the

Reynolds number.
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Fig. 1 Multi-jet configuration.
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Fig. 2 Mass flow rate distributions.
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Fig. 6 Comparison of the crossflow Root Mean
Square velocity fluctuation for Re=1500.
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