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A STUDY OF PREDICTION METHOD FOR DYNAMIC STABILITY DERIVATIVE
USING STEADY STATE SIMULATION IN NON-INERTIAL COORDINATE

HR. Lee and S. Lee

In this paper, a prediction method for dynamic stability derivatives is studied using steady state simulations in
rotational coordinates. The simulations require the extension of a standard CFD formulations based on inertial
coordinate. A new CFD code based on the method are developed. Flows induced by steady circular motions of
airfoils with a constant pitch rate are simulated with the code. From the numerical simulations, the pitch rate
derivatives are obtained at various Mach numbers, and the results are compared with other numerical results. The
numerical simulations show that the new code are capable of predicting dynamic stability derivatives.

Keywords: 2H-# < 8KCFD), & M4 W AlI5(Dynamic Stability Derivatives), B #4 232 4l(Non-inertial Coordinate)

LM E
AHRAGRS FF o vAF S g Ao 7
FH A% el e Be Ak olFoiH gk Heky
vAGRe] A W el mhE ole] el RS A
& Eao] sl A%eI Ao ANE S 4 9)
2

ol
o ey s o mAlE AREE] Sl e

ot 7 4

Aol thgt A3 dide asioR stk HAE Sl
AS fEiMe B2 AR AR 2 AHFH A ZeE
gt 59438 v 22 A A5 iR T M vAle
& A TR A5 e ARt Al gle] AR
g EAlE AN, o7 o] fr R Bl F& VTR 8
= Hd #AFAS =]ldke] frede WA #aA oA
o A FEor Aget] ArE sdshs ol AREH
AL QACh[1-4] HIWA FEA A o] e s o)8ski
T vAFE @ WY AdNE Fatol da wEA &
& 7 A& B ohR} S Adglo]l a&HQl Alite]

L shgalg, Qstdsn e §3 35733
2 439, Atk AAFEE FFEFAF
* TEL : 032)860-8696

# Corresponding author E-mail: slee@inha.ac.kr

7¥ssict.

B ApoAe vAA HEA 3t Fuler WEAS f%
st 7] B4 AFA sa Zed AHEste] wlaA #EA)
Mol 7Vestes Spdch n|Fd g Euler WA2
T4 A Euler W849 g FA el 9d
rro] F7be ot} whekA] WA LA Euler 874
28 g FAA SN Z=el GA A8 5 Ak vl
HAFAE T FAEMel T K wAFE dE5S Hs
NACA 0012 olojxde] A4 A5 TAE dAste] 34

2.1 A YAl

A FHEAQ Buler A4S v HEAZ W3S
flate] Fig. 13} 22 #3A A28 12k Fig |
Re v HEA 9309 AHEE 1o nw A1)
AN f5S sMstaal sk A pel SIXHEE Uehdrh
W Y AEA A AEES YEh gt 2



H& >

Non-inertial coordinate

~o

~

Inertial Coordinate

Fig. 1 Inertial and non-inertial coordinate systems
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Fig.2 A steady circular motion of NACA 0012 airfoil
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Fig. 4 Streamlines and pressure contour lines
(a) M=0.2, g=0.01; (b) M= 0.2, g= 0.05;
(©)M=0.8, ¢=0.01; () M= 0.8, ¢=0.05
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Fig. § Airfoil surface pressure coefficients distributions
(a) M=0.2, ¢=0.05; (b) M= 0.5, ¢=0.05;
(©)M=0.38, ¢=0.05
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