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Blockage-Correction Method for Unsteady Flows
in a Closed Test-Section Wind Tunnel

Seung-Hee Kang*, Oh Joon Kwon** and Seung-Ki Ahn*

ABSTRACT

An unsteady blockage-correction method utilizing wall pressure distribution on the
test section has been developed for the wall interference correction of a closed
test-section subsonic wind tunnel. The pressure distribution along the test section wall
was decomposed and a quasi-steady method based on a
measured-boundary-condition method was applied to each Fourier coefficient. The
unsteady correction for a complete test period was accomplished by recombining each
corrected terms. The present method was validated by appling computed unsteady
flows over a cylinder and an oscillating airfoil in the test sections. The corrected
results by the present method agreed well with free-air condition.
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a8 1. Averaged wall pressure coefficient on
the test section installed with a circular
cylinder (h/d=7)

a8l 2. Steady wall pressure coefficient on
the test section installed with a
NACAO0012 airfoil (h/c=2)

¥ 1. Corrected drag coefficient for the stationary
NACAOQ012 airfoil in a closed test section
(M»=0.3, Re=5,000, a=0°)

Uncorrected Corrected
Free-air 0.0547
h/c=3 0.0560 0.0545
h/c=2 0.0579 0.0551
h/c=1 0.0687 0.0602




034 43 12 %, 2006. 12 HAE T AP F

e B S5l et Blockage 278 7Y A7 71

$ ARY 1y A%E BYS &

Hety malol Z4 MM AW

H A% 48l blockage EAS 98 AMEE A
A HHEgEASTY =z %4 AN AHds
937 95te], d¥NAY §% F HHEY
2 A%< h/d=39] AIFFE $ =9
x/d=0 IxoNA FAHoZ Attd HHGHA
o} ol zEd R AN AHE 2™ 39
Ut Aok w4 AMe 98449 shedding
FREE VROR sto FPEAT. G5 A
A3 FdA AR 0z A 12 2ol A
FES AASta 32k o] AEe dHAHeR
neeE & ok a"elA He upel 2ol
3A7EA 2o gE ANE A3 9 23
= o A e dAFFES & F Qo] B
AToMe dFLAHAHY A= ‘ii‘ﬂ‘?}%‘ﬁlfré
3zke] xejo] F42 Hsfste] »
LR R ’“ﬁﬁﬁ‘}"di}

E Aqore AFste A3 A, A9

==

1/4 SIAE FHOE OF E3e
Aol gk A7E FPsAT
a=ay+a,sin(2M.t) (14)

fol E > ol

=
2o &
Z*7H ﬁﬂri a3 49 »}EM Tk AbgE o
tEASFE B AFdr Are" A F 8

a7l 3. Wall pressure coefficient on the test
section decomposed by Fourier series
for the circular cylinder (h/d=3, upper
wall, x/d=0., M«=0.2, Re=200)

% 4. Wall pressure coefficient on the test
section decomposed by Fourier series
for the oscillating NACA0012 airfoil
(h/c=1, upper wall, x/c=0.97, M«»=0.3,
Re=5,000, an=7°, k=0.1154)
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1%l 5. Corrected unsteady dynamic pressure
for the circular cylinder in phase plane
(h/d=10)

a8l 6. Corrected unsteady lift coefficient for
the circular cylinder in phase plane
(M»=0.2, Re=200)
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a8 7. Corrected unsteady drag coefficient
for the circular cylinder in phase plane
(Mw=0.2, Re=200)

. Comparison of corrected root-mean-—
square lift coefficient for the circular
cylinder in a closed test section
(Mw=0.2, Re=200)
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a8 9. Corrected unsteady dynamic pressure
for an oscillating NACA0012 airfoil in
phase plane (h/c=2)

18 10. Corrected lift coefficient for the
oscillating NACA0012 airfoil in
phase plane
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2% 11. Corrected drag coefficient for the
oscillating NACAQ012 airfoil in
phase plane

& 12. Corrected pitching moment coefficient
for the oscillating NACA0012 airfoil
in phase plane
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