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Study of Supersonic Jet Impinging on a Jet Deflector

Teak-Sang Lee* - Jo-Soon Cheong** - Wan-Soon Shin* - Jong-Ho Park* - Yoon-Gon Kim***

ABSTRACT

In this paper, Supersonic jets impinging on a wedge were investigated in order to acquire
fundamental design data for jet deflectors. Surface pressure distributions and pressure contours
were obtained using a cold flow tester producing Mach 2 supersonic jets. Schlieren system was
used to visualize the flow structure on the wedge surface. Numerical computations were
performed and compared with the experimental results. Both results were in good agreement.
The results showed that underexpansion ratio did not affect on the surface pressure distribution
when the wedge is located at the nozzle exit. With increasing underexpansion ratio, pressure
recovery decreased as the wedge is located farther from the nozzle exit. In the pressure contour,

it was possible to locate the region where the peak pressure on the wedge surface was occurred.
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Nomenclature
P, : Jet stagnation pressure (kg,/cmz)
D, : Nozzle exit diameter ( mm) Cp : Specific heat at constant pressure ( J/kg - K)
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Z, : Distance between nozzle exit and wedge
apex point ( mm)

S : Perpendicular distance from the apex
measured along the wedge surface( mm)

M, : Mach number at the exit of the nozzle

P, : Prandtl number

d : Apex angle (° )

P : Gage pressure ( kg//cm?)

k : Coefficient of thermal conductivity { W/ m)

X : Distance parallel to the wedge apex
measured from centerline ( mne)

PR : Underexpansion ratio (nozzle exit
pressure/atmosphericpressure)

v : Specific heat ratio
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Fig. 4 Experiment and Prediction (Z,/D,=0)
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(d) Surface pressure distributions on the
centerline of wedge

Fig. 5 Experiment and Prediction ( Z,/D.=1)
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(c) Surface pressure distributions on the

centerline of wedge

Fig. 6 Experiment and Prediction ( Z,/D,=2)
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