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ABSTRACT

A new approach to systematically model aerodynamic coefficients using an adaptive
sampling based wind tunnel testing considering cost is proposed. The Latin Hypercube
design is used for selecting initial test points. The Gaussian Process (GP) is iteratively used
during the experiment to determine additional experimental points that minimizes the
uncertainty reduction per incremental cost. A numerical simulation based experiment was
conducted using the static aerodynamic coefficient database a fighter aircraft, which
demonstrated the validity of the proposed method.
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Table 1. Key Specification of Test Model

Wing span 274.32 mm
Reference area 0.0251 m?
MAC(¢) 103.46 mm
Reference c.g. location | 0.35 ¢

Wing airfoll NACA 64A204
Scale 1:33.3
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Fig. 2. Experimental setup for Wind tunnel testing

Table 2. Estimated uncertainties

Coefficient Mean Uncertainties

Co 0.0244 +0.0025

Cv 0.0278 +0.0082

CL 0.0805 +0.0082

Ci 0.0028 +0.0003

Cm -0.0164 +0.0020

Cn -0.0066 +0.0007
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Table 3. Parameters for Adaptive Sampling
with cost consideration
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