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Numerical Study of a Turbulent Plane Jet under the Pressure Gradient
in the Transverse Direction
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Abstract

Two-dimensional turbulent plane jet which is under the pressure gradient in the transverse
direction is studied numerically. Full Navier-Stokes equations are used to correctly account for
the pressure variation in the transverse direction. Using the standard %-¢ turbulence model as a
closure relationship, a time marching procedure gives the velocity field. The temperature fields
are obtained for two different cases: (1) Hot jet is issued into the cold still air, and (2) Hot jet is
issued into the surrounding across which exists a temperature difference. The velocity and
temperature fields along with other flow and heat-transfer characterisitcs for two different
pressure gradients are presented. A simple formula that relates the jet trajectory to the pressure
gradient is also proposed. The mass flux in the longitudinal direction and the jet halfwidth seem
insensitive to the pressure gradient. However, the pressure gradient increases the heat flux in the
longitudinal direction as well as in the transverse direction.
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Fig. 1 Control volume and staggered grid system
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