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Abstract ;

design of small launch vehicles.

Accurate prediction of engine bottom aeroheating environment is a key problem in the

In this paper, the characteristic of heating environment on engine

bottom is investigated. First, a serials of numerical simulations are conducted to simulate the flow

field on the launch vehicle’s engines and rear section, analyzing the influence of height, angle of at-

tack and jet of engine.

A method for bottom heat mitigation is proposed based on flow property.

Finally, the main source of heating is discussed based on the flight test data.
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Fig. 1 Surface grid on walls
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Tab. 1 Calculation cases

RES  WE H/km D Ma 2 A/ #HiE
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Fig. 3 Temperature contour and streamlines

near engine’s outlet
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Fig. 2 Mach contour of symmetry plane at low altitudes
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Fig. 6 Flow structure of under-expansion
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Fig. 8 Heat distributions comparison of inner wall
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Fig 9 Comparison of original and optimized geometry
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Fig. 10 Comparison of flow structures of the original and

optimized geometry at H=50 km, Ma=6, A=0°
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Comparison of flow structures of the original and

Fig. 11
optimized geometry at H=50 km, Ma=6, A=0°

PEWE 12 frs . ¢o+0.5 s BFZ & shHLS k. Mk
WA, 15 0.5 s WIRIEMRMATEN 0 W/m® 3
INZEC kW/m* Bt . 5 22 a] R FALI 5 56 55 0
(1) e I i — 2L 5T

DI HEAREA I I 3 0

7 C kW/m?

G/(kW/m?)

1,+0.5 t+l
tls

I

12 RERNSCERSEERNARNEER
Fig. 12 Location and result of the heat flux probes
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