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Abstract: In the present work, the jet flow structure of a rocket vertical landing is investigated.
The impact of the wall effect and rocket engine distribution on the supersonic-impinging jets is
studied by the CFD method. The results show that the wall effect hardly impacts the temperature
distribution of the nozzle exit when the landing distance (L) varies from 2. 24D to 11.2D. At the
current calculation conditions, when L <{2. 24D, the supersonic jet forms a strong shock wave at
the nozzle exit because of the wall effect. The shock wave location trends towards the throat as L
decreases. Oblique shock waves are found at the exit edge of the center nozzle, resulting in a tem-
perature increase at the inner wall. The near-wall air velocity would increase as the offset of the

exit stretch, leading to a temperature decrease. The results also show that the nozzle exit tempera-
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ture increases as the number of nozzles increases. The present findings would guide the selection of

rocket landing and launch schemes in future studies.
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Fig. 1 Rocket engine nozzles
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Tab. 1 The design parameters of the nozzle
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Fig. 3 Flow structure of impinging jet at z =0 slice
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Fig. 4 Temperature distribution at the center nozzle

exit on the z =0 slices
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Fig. 5 Velocity contours at different distances from the wall
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Fig. 6 Pressure-gradient in the y direction
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on the z =0 slice at different landing distances
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Fig. 8 Temperature contours at different landing distances
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Fig. 9 Temperature distribution on the z =0 slices of the

center nozzle exits at different offsets
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Fig. 10  Velocity contours of the center nozzle at different offsets
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Fig. 11 The nozzles distribution at the bottom of the rocket
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Fig. 12 Nozzles exit temperature distribution on the z =0 slice
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