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Fig.l Calculation model of double-track rocket sled test platform

2 HEERDRSITE
2.1 HHEATS

g VAR TR A SO K iR B 2SR S8 Lakic
Casel , K it fEHI T T.H0LICN Case2, PRI R H
A TR, TR BT SR FHARZ5 R0 WA, LA 4 28R I 45
Fa DA o I KT AR R TRV i) X a S22 PR ) DX 7 7 Ry o

WO — 2 AR R 8x107°m, i BRI E oM 25 )2
Casel R FHEEM R 7, A% 52 R 1240 J7 . Case2 R
FHHE TR RS0 0 S RS 7k, T Sles 3] o0 e 1k DX 3l
Fitiz 2 X3k, AN 2 B i 0k XSS B2 R 1403 7,
iz B XS AR EL 240 h 2266 T3 o T3z Bl DX i F i g , 1)
R LL0.015m Y RUEEA T FN5r 24 0 Fir A 4D i) I i) 25 24
h 2x10°s, PRAFEIRE Ay 300K, i (A7) Ma BN 2, 43
() IBAYIH 0,

AR DX

B2 XU KRR T Sl s i 5
Fig.2 Calculation domain of double-track rocket sled and

dynamic mesh boundary
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Fig.3 Pressure distribution of flow field and limiting streamline

distribution on rocket sled surface
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Fig.5 Pressure coefficient distribution on the lower surface
of rocket sled
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supersonic rocket sled
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Fig.6  Pressure signals at monitoring points on the

double-track rocket sled
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Fig.7 Power spectral density analysis on the pressure signals
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Effect of Ground on Aerodynamic Performance of a Double-track Supersonic

Rocket-sled
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Abstract: The aerodynamic characteristics of the rocket sled are significantly influenced by the ground as the rocket
sled moves along the track. To analyze the flow field and force characteristics of the double-track rocket sled,

changes in the flow field, time-averaged force and their characteristics in both time and frequency domain are
investigated using scale adaptive simulation (SAS) and the dynamic mesh method at a Ma 2. The results show that

the reflection of shock waves and compression waves on the ground facilities could lead to 6 extra high-pressure
areas on the lower surface of the double-track rocket sled, and 4 of them could change with different reflection
positions. The ground environment causes the time-average lift to increase by 9.6 times. The pressure signal and

instantaneous aerodynamic force indicate strict periodic oscillation at the same frequency, the amplitude of the lift
oscillation is 28.6% of the lift showing a lower drag oscillation. The present findings would contribute to the drag and

vibration reduction of the double-track rocket sled.

Key Words: double-track rocket sled; supersonic flow; SAS; dynamic mesh; aerodynamic characteristics
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