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ABSTRACT

Wind tunnel testing for flow-through model is necessary for performance prediction of an aircraft with air-breathing jet
engine. Internal drag correction and wall correction are performed to acquire preciser wind tunnel test data. Many test
runs are generally required to correct internal drag and wall interference in wind tunnel test. In this study we
investigated more effective correction schemes using the response surface method. Even though the number of tests
required for these schemes was much smaller than that for conventional methods, the differences between corrections
using these schemes and conventional methods were similar level with the uncertainty of measurement except for the

data near the boundaries.

Key Words : Wind Tunnel Test(¥5*]3), Flow-through Model(-+5%533& %3), Internal Drag Correction(t]5-&2
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RA), Wall Correction("d &7} .7), Response Surface(RH-5-H)

: Angle of attack
: Compressibility factor, \/171%02

. Specific heat ratio
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A= | M, : Free stream Mach number
]L—IE : Duct exit Mach number
A, f fi t
o+ Captured area of free stream F, : Free stream total pressure
A, : Duct exit area —
A - Duct inlet area P, : Duct exit total pressure
i .
C}, : Internal drag coefficient & ¢ Reference wing area
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¢, : Velocity potential normal to the wall
. x-directional second derivative of small-perturbation

velocity potential

: y-directional second derivative of small-perturbation
velocity potential

. z-directional second derivative of small-perturbation

velocity potential
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Table 1. Test Conditions for measuring internal drag
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Fig. 2. Internal drag measuring rake installed at the 30 o © O © o
rear of model (AOA : WH&7F A0S : ¥nj1187h)
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Table 2. Test conditions for measuring aerodynamic
forces and moments

AOA AOA(®) AOS(°)
sweep -2~30 20 | -10 0 10 20
AOS AOS(*) AOA(®)
SWEEP | _20~20 0 10 20 30
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AOS sweep : Gr|1157} W3} A3
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Fig. 4. Cp RSM from AOA-swept data
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Fig. 5. AOS—swept data on AOA-swept Cp RSM
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Fig. 6. AOA-swept data on AOS—swept Cp RSM
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