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ABSTRACT

To improve the performance of high-speed vehicles, various studies have been carried out on the head
of vehicles. In this study, tests are conducted on flow characteristics and drag reduction using
counterflow air jets in supersonic flow. The flow is visualized by the Schlieren method using a
high-speed camera, and the drag is measured using a torque sensor according to the injection pressure
conditions. The results of the measurements indicate that the flow changes from unsteady state to steady
state for injection pressure ratios between 1.58 and 1.70, and drag reduction is observed as the pressure of

the counterflow air jets increases.

P
Ju

234 A 2] 42 GAHAI717] $1a) Hl A A1l o)
£ 284 GolA] G 37 AEE B3 fE 54 2
AehE 283 AU P FUOE BA F5S 5 )
=4S 274 A, B4l 158~ 170 =

=
=
shglom, oAl 37) AES] A} qHY o] 255 o] Pas

of i xR o gt
¢

r 2 lo & 2

o X

ogk

filo

f

2

v}

Key Words: Supersonic Flow(Z %4 §5), Flow Visualization(f& 7} 3}), Counter-flow Jet(& &A}F A
z

E), Drag Reduction(33 7+4)

Nomenclature Poe : Main stream pressure

por : Free stagnation point reference pressure

. . poj :Jet stream pressure
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Mo : Main stream Mach number
M; : Air jet Mach number

dn :Nozzle diameter

d;  :Nozzle throat diameter

F; :]Jetflow force

Cr :Jet flow force coefficient

7 :Specific heat ratio
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Table 1. Open jet condition.

Chamber pressure 4 bara
Open jet nozzle exit diameter 20 mm
Mach number at nozzle exit 1.47
Mach number at 14 mm 2.54
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Fig. 3 Schlieren visualization test stand.
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Fig. 4 Test stand for fundamental tests.
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Table 2. Pressure conditions of fundamental tests.

Mo 2.54 Poi/ Poso 0.0-2.00
poe (bara) | 4.00 Poi/ Pos 0.0-4.15
pos (bara) 1.93 | py (bara) 0.0-8.00
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Fig. 5 Jet stream pressures and testing condition.
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Fig. 8 Interface(lf), related to jet flow force coefficient.
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Fig. 9 Jet shock(ls), related to jet flow force coefficient.
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