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Fig.1 Diagram of prescribed pitch motion
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Table1 Dynamic derivatives derived from wind tunnel
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Fig.3 Mesh of computational domain
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Fig.4 Time history of lift coefficient and pitching moment
coefficient

Xt CLAN CmittA7 3K (5) BB /D — ik 16 , 7] S
FRAMB, 1RY5 K (8) AT 73 5RAFCL+CL AN Cm +-Crmy o

WNESR , &R SR R B — B T E 4R
AR HE 5 HoAth £ R CFDER 4 24, DLRMIFOLT B ¥ 2

JLICHR[10], 4R SRR —EmE, "THEA T
RPTTTEER  — R A P B 5 X A 52
R IR BN T RGP N

=22 12

5 [ » S A 0000 4
[ & 4
26 (- © g
L o o o "%\ﬁ;‘
I
o8l v 6l e
-1 3 4 -1 0 1 2 3 4

—p—— AVICFD-XEfifIF4.52
——%——  AVICFD-XIJthi i a1 iR 1E4.52
———  AVICFD-XWchiif 21 AR IE 1.0

A LI RIE4.52
Y DLREHL 4.5
q FOIRcH: R f4.52"

B®5 YPSEESRAHNLIEINL
Fig.5 Comparison of experimental and numerical results on
unsteady dynamic derivatives, pitch motion
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A Simplified Method for Computing Dynamic Derivatives Based on Euler
Equations

SONG Wangiang*, XU Yue
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Abstract: Dynamic derivatives are widely used in analysis of aircraft flight quality. Quick and accurate definition of dynamic
derivatives in the conceptual design phase can reduce design cycle as well as the cost. Under the hypotheses of small
structural displacements, a simplified method based on unsteady Euler equations was adopted to solve dynamic derivatives,
and an unsteady normal perturbation velocity was superimposed to the reference free-stream solution in order to account
for structural motion. The European standard model DLR-F12 for dynamic derivatives study demonstrated the reliability,
computation efficiency and accuracy of the method. The results show good agreement with the experimental data. Thus, the
method is proved to be applicable to dynamic derivatives computation for aircraft with complex configuration.
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