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Control of the Base Pressure of the Supersonic Jet
Using an Orifice

Jongsung Lee* - Heuydong Kim**’

ABSTRACT

Base pressure at the base of high-speed jet has long been one of the important issues from both the
view points of fluid dynamics as well as practical engineering applications. The base pressure
characteristics of incompressible flows have been well known to date. However, the base pressure at
transonic or supersonic speeds would be different due to the compressibility effects and shock waves.
In the present paper, a CFD study has been performed to understand the base pressure characteristics
at transonic and supersonic speeds, prior to experimental work. An emphasis is placed on the control
of the base pressure using a simple orifice. A variety of supersonic jet plumes have been explored to
investigate the flow variables influencing the base pressure. The results obtained were validated with
existing experimental data and discussed in terms of the base pressure and discharge coefficient of the

orifice.
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Nomenclature )){.33))))\%{
Cs : Discharge coefficient l\f&) Pacl 2o
D. : Diameter of base[mm]
D. : Diameter of nozzle exit[mm]
D, : Diameter of orifice[mm]
D; : Diameter of nozzle throat[mm]
. . (b) Computed Iso-density contours by using RNG-ke turbulent model
L : Length of nozzle exit to orifice[mm] .

P, : Ambient pressure[pa]

P,  : Base pressure[pa]

B, : Averaged base pressure[pa]
Py : Total pressure[pa]

To : Total temperature[K]
t : Thickness of orifice[mm]
X : Axial distance from nozzle exit[mm]

H  : Height of base[mm]
NPR : Nozzle pressure ratio(Py/P,)
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(c) Computed Iso-density contours by using SST-ke turbulent model

Fig. 1 Validation of CFD results with experiment[1]
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Fig. 3 Computational domain and grid system

Table 1. Numerical conditions used in the present study
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