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ABSTRACT

High temperature jet impinging on the wall sometimes become quite serious problems in launch-
ing the rocket from the ground. Several researches have been conducted by some authors!~3).
However, the flow mechanism have not been revealed sufficiently. The interacting flow fields of
supersonic jet impinging on the wall are numerically simulated. The displacement between the
nozzle exit and the wall is varied and the effects of the displacement on the interacting flow
field are investigated numerically. The calculated flow patterns and pressure distributions show

good agreements with experiments.
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1: Schematic diagram of the flow field
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2: Computational domain and boundary
conditions
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# 1: Flow conditions

Inflow Mach number 1.0 (nozzle throat)
Stagnation temperature of jet 335 K

Stagnation pressure of jet 1 atm

Working gas (jet) Air

Static temperature of ambient gas | 300 K

Static pressure of ambient gas 9 Torr

Working gas (ambient) Air

Dimensionless distance (H/D) 3.7,5.6,6.8, 7.4

* H/D : displacement between nozzle exit and wall / nozzle exit

diameter
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(b) Domain between nozzle exit and wall

3: Computational Mesh
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{(b) Mach contours

(b) Mach contours

4: Calculated result in conical nozzle
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(a) Density contours (calculated)

(b) Schlieren picture (experiment)

5: Flow pattern (H/D = 3.7)
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(a) Density contours (calculated)
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X1 6: Flow pattern (H/D = 5.6)
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(a) Density contours (calculated) (a) Density contours (calculated)

(b} Schlieren picture {experiment)
(b) Schlieren picture (experiment)
7: Flow pattern (H/D = 6.8)
8: Flow pattern (H/D = 7.4)
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9: The comparison of calculated sur-
face pressure distributions with experiments
(H/D=3.7, 5.6, 6.8 and 7.4)
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