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Research on vehicle static control performance evaluation approach
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(State Key Laboratory of Aerodynamics,China Aerodynamics Research and Development Center,
Mianyang Sichuan 621000,China)

Abstract: An approach of trim rudder solution based on optimization method is established,
and static control performance of a vehicle was evalued by this approach. Use three-channel linear
superposition model, trim rudder deflection of various state is fastly and exactly solved by multi-
dimensional linear interpolation and Newton-Raphson method with mass wind tunnel test data.
Comparing with tranditional approach, accuracy is not restricted by search interval and less time
is spent. By analysing result of trim rudder deflection of various state, static control performance
is evaluated, and efficiency and accuracy of static control performance evaluation is greatly en-
hanced.
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Fig. 1 Work flow of static control performance evaluation
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Fig.2 Eight vertexes distribution of hexahedron
R FRLAS B H AR PR 80,04, A XIS D
KR
M= flh.sA,sd.) =
Mg (1 —A.3(L—2,)0—4.) +
mgy; (1 — 2,001 — 4,04,
Moo (1 — 2,04, (1-4.) +
mgy (1 — 4,044, +
mged (1 — 2,001 — A0 +
mina (1 =204, +
mpedA, (1 —A) +
My AGA A . (5)
M, M, Ft M, E0T L G A AR = o
SAeoAe A1 R Ak (] R Y 24 SRR 1
PR A B L A b ef SR /MEL R L EOR AT
AR AS B0 BEAR Ay A0 A RO [R) RIRE R R L T
L AT it 1Y R ORI, /D (L R B, B R — R
A KUK B 2 v A S A P TS R BT R
4 BT A B F3Z A Ll e, R 320WR 4 i Xt 17 1) e/
S ZMELFIF Xk 7 A B0 Ay SR A% 0 L )

3 fRHIE

PIF B 6 0 DL TR 3 4 S b O 00 3 3 A R
N o R A 368 35 A8 0 B0 N, » TR 5% 3 18 G (W 20 0



Aol

FEHE S CAT R AP B E VAN T B T 15

Noae » AR {00 308 385 00 AL 300 305 % 7 5% 3 306 () E O F 1
s W R Bl = A A B R A OR 23 ) 23 B Ny, XN, X
N AT W 3 Brs .,

M3 s ] g i
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Fig. 4 Results of optimization algorithm (Ma=1.a,=2")
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Fig.5 Results of optimization algorithm (Ma=1.a,=2")
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Fig. 6 Variation of trim elevator angle to total attack angle
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Fig. 7 Variation of lift coefTicient to trim elevator angle
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