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ABSTRAC

T

The experimental research on a high-altitude environment simulation of space launch
vehicle is important for securing independent technologies with launching space vehicles

and completing missions. This study selected an

altitude of 65 km for the experiment

environment where it exceeded Mach number of 6 after the launch of Korean Space

Launch Vehicle(KSLV-II). Shock tunnel was used
flow establishment, in order to confirm aerody
oblique shockwaves, the flow verification was

to replicate the flight condition. After
namic characteristics and normal and
carried out by measuring stagnation

pressure and heat flux of a forebody model, and shockwave stand-off distance of a
hemispherical model. In addition, a shock-free technique to recover free-stream condition
has been developed and verified. From the results of the three verification tests, it was
confirmed that the flow was replicated with the error of about +3%. The error between
the slope angle of inclined shockwave of the scaled down transition section model using
the shock-free shape and the slope angle of the horizontal plate model, and between the
theoretical and the experimental value of the static pressure of the model were confirmed
to be 2% and 1%, respectively. As a result, the efficiency of the shockwave cancellation

technique has been verified.
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Fig. 1. Necessity of Shock-Free Technique in Ground Tests Using a Scaled Down Test Model
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Fig. 3. Digital Image of a K1 Shock Tunnel
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Table 1. Flow Condition
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Fig. 13. Visualization of Shock-Free Model
during Steady Flow
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