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VALIDATION OF TRANSITION FLOW PREDICTION AND WIND TUNNEL RESULTS
FOR KU109C ROTOR AIRFOIL

SE. Jeon! JH. Sa! SH. Park™ CJ. Kim! H.J. Kang® S.B. Kim® and S.H. Kim’
'Dept. of Aerospace Information Engingering, Konkuk Univ.
?Korea Aerospace Research Institute

Transition prediction results are validated with experimental data obtained from a transonic wind tunnel for
the KU109C airfoil. A Reynolds-Averaged Navier-Stokes code is simultaneously coupled with the transition transport
model of Langtry and Menter and applied to the numerical prediction of aerodynamic performance of the KU109C
airfoil. Drag coefficients from the experiment are better correlated to the numerical prediction results using a
transition transport model rather than the fully turbulent simulation results. Maximum lift coefficient and drag
divergence at the zero-lift condition with Mach number are investigated. Through the present validation procedure,
the accuracy and usefulness of hoth the experiment and the numerical prediction are assessed.

Key Words : Z4k
518 (Wind Tunnel Experiment)

A7]e] 2 Seol=e VA9 ¥, F4
of 2F& S8 2EUS
712AR1 A wse] ol zAt
we} obgEEE S| v
I Az e A= EEel=e] 37
& &4 S8t

sl ) FE A (maximum lift coefficient)7}
ahan Eelol=o] ER(tip)lE FHEY] Fast P
bl mlslax(drag divergence mach number)7} 2 &S AR

Received: December 18, 2011, Revised: March 16, 2012,
Accepted: March 19, 2012.

* Corresponding author, E-mail: pish@konkuk.ac.kr
DOI http://dx.doi.org/10.6112/kscfe.2012.17.1.054

© KSCFE 2012

XA S SHCFD), 319 &7] < sH(Helicopter Aerodynamics), 2}<(Airfoils),

sto] AAglL). o] aFFRNS FEshe 4% ¥
AAE 9lste] ONERA & 7|14 dFo= afa 3|34
3} 7He= ts wkeW 7]H(multiple response surface
mehtod)& AR8-8ko] 9] &S AAIskIH2-4].

B AolME AAYYe] Hes
AlEE]E AAsIEa o] Rale st Asbsidmse] o

ge Bkl 28l T AIES e dRAEAA

AaEen viels 1714 A5 B5 AW 4AE A18e)
Atk ARe AY mde) RS Axse] g 4%
% oA ARald FUAFE AT e g
we Ho] slo]Awake) S SAate] WA FL AT

Ago] v FRAEel A AAEY) wro] T} 4o
FAre 2R AZ8] dedE o] d3o] b
# A meE daw W Aol 5] WEAY e
SUE & WHES AMETel short FR uh) AFo
AEFE] BATE S 349 Fe] Ba TAIN &



VALIDATION OF TRANSITION FLOW PREDICTION AND ---

Vol.17, No.1, 2012. 3 / 55

498 aaigint B =FoAE In-house =21 KFLOWS)
Ho] A4 A GFREZS Agste dAEe FEXdT
< 953

A2 v Q3te]l e FHTellA vlek 1744 7FsE A
&5 3% A3 AABIE oldste] Ay e HF 7t
3

=]
S 8 99 Fig 134 Lok APF FERALS T
#e gom Uil 7 fEx0 gt 22 107

A 1870744 A F o] =35 ATH10).
Al R dFuFoR ALty o] 40719 S X
SF1aL KU109Ce] h#ls) 9121 Fig. 29t 2t} 49, &
Aol 49 o

=

&
o
td
=,
il
X
&
iy
el

T

- |dy @

2.2 XM7Y
B Aol A= 22+ 454 Navier-Stokes 4341} 4719
WA o R FEE dRHOTIA NS AREste] 2349 Ho]
1-

.
FES BT A e g

oy I T j=1,2
ot ox; 0 @
471 g BEFY  fEHTE(conservative  variable

vector), figk fy= xWEEozel ul AA FEE(inviscid flux
vector) 2t 43 &l E](viscous flux vector)S LFERATE A]u)
WS Fitelrtkst 7] sl Axsa] FEAAEES AR
3}9]t}. Roe®] FDS(Flux Difference Splitting) 7'83% 3%} %
5= MUSCL 71& AR8sto]l Azt AAM v 34
Z(inviscid flux)S ALFIA oW AR Afole FAAE
s ARBIGITE I sl A SRS A7 SlEiA

=)
<

-
@

| ®Konkuk Test Points

-
<

= -
I

Reynolds Number (Million / Foot)
-
=

N R @

L

=]

0.2 0.4 0.6 0.8 1
Mach Number

Fig. 1 Range of test section operating conditions for the 6” x 22”
transonic wind tunnel at 280K and a maximum operating
pressure of 345kPa

Fig. 2 Side view of KU-109C airfoil
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Fig. 3 KU109C grid
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Fig. 4 KU109C lift coefficient (M=0.3)
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Fig. 5 KU109C moment coefficient (M=0.3)
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Fig. 6 KU109C drag coefficient (M=0.3)
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Fig. 7 KU109C lift coefficient (M=0.6)
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Fig. 8 KU109C drag coefficient (M=0.6)
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