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A Study on Adaptive Design of Experiment for
Sequential Free-fall Experiments in a Shock Tunnel
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ABSTRACT

This study introduces an adaptive design of experiment (DoE) approach for the
hypersonic shock-tunnel testing. A series of experiments are conducted to model the
pitch moment coefficient of a cone as the function of the angle of attack and the pitch
rate. An algorithm to construct the trajectory of the test model from the images
obtained by the high-speed camera is developed to effectively analyze multiple time
series experimental data. An adaptive DoE procedure to determine the experimental
point based on the analysis results of the past experiments using the algorithm is

proposed.
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right: cross section design)

Fig. 1.
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Table 2. Cone model specification

Property Value
Height (mm) 24.0+0.1
Base diameter d (mm) 16.040.1
Base area S (mm?) 20143
Semi-cone angle 6, (deg) 18.4+0.2
Center of gravity from the
15.6 +0.1
apex of the cone =z, (mm)
Pitch moment of inertia
» 27.9+0.1
1, (9-mm)
Density of ABS polymer
b > POV 1.06 £ 0.01
(g/cmd)
Mass (g) 0.614 £ 0.005
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Fig. 2. Cone model with wires in the
test section

Fig. 3. lllustration of angle of attack
and semi-cone angle
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