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Fig. 1 The basic flow process chart

55 A 23 () b ) 4% 52 gl A O L AR R X — R
A LAAE WA Sk — 2 3 W fifi 455 41 3 BT 5K B )
23 ] span{ WX} 5AE—FFEm & ¢" () € W' Z[H]
1 e 1 /N F 5 — B e A 0, M AT LA ) i 2 (A
span{ WX} SRiEir W*, A CHE 9 5T ) 2 55 (7]

AT -

(1) ZHORA T 528 S 0E S 808 D kA7
Y AT ST A B, T S BT S
D, C D,

(2) Wilatk. 7€ D, TAEZE — A RAE A pf, fif
Sk = (b RGO K5 2Z 4 D B RRAE 7]
SF Al W = (o) B IEARREL i = 2 Fi i) 4 25 )
3T 1 £ BEBR 6, .

(3) i i385 MR 53 (] 78 D, A 5 a5
TR g AR IR N P RHAE ) 5 ¢ 5 W TR S )
Z5 8] span{ Wi} Z Bl (Y f BE (¢!, span{Wi})

() WS HIWT A 2 (gt wspan{ WK }) >0,
WHE ok FN5 2Z X R ¢! 4r A Sk A WL i 15
St =Ap i Wy = {¢1,¢1) Gi= i+ 1D . FE ) . &
5% (5)

(5) B RAES N = i Sy = Sk U {47
W = WL U {8015

BT 11 17 o 45 [ 3 5 R R 2B R AT DL L
SR ) 8 JBORT 32 9 R 5% W AN K 5 DAAR () 14 47
AR S R L B e R OR R R 1] S 1 el s
6] span{ WA | 58ARHAE 7] 425 W Y i 3 2
E—EH.

4 MEFTEHEBELXREEINZERTE

FE B T JRURRAE 4 ¢ (o) AR DR 25 (] Y
PR IE R 6" (0 W ¢ () = ¢" () — 8" ()
A Rayleigh 1% :



800 it K h ¥ F R % 28 %
)—\F(H):(&(m—ﬂ—&ﬁ’z(u))TK(u)(#(u)—O—quk(;x)) _ o I I S I VA 28 = & NI B - O = D)
) (" () 4 3" () "M (¢ () + 3" () A AE Ky
ik(ﬂ)+ &i)k(;z)TK(y)&ﬁk(;z) - )\;(/o H ¢k||iwxsin26k
¢ () "M ¢" () + 28" ("M ¢" () () — 4 () < "‘:(k) Tk (13)
+ S?Sk(#)TM(p)&ﬁﬁ(‘u) M Sb min
8 (0 TM( ¢ () + 288" (0 "TM( ) ¢* () JRLLSS R BYRRIE(E R 22 R AT ROR R
(7 oA s,
S e T g ~ L= , (14
SRt ot () R A 1 AR 2% X T 52 25 4 i “ A gtz

B T35 555 A7 A D (0 65 B 56 R 77
FRHEAE Ko S 1E5E 1 BN (D) 15
8" () TK () 89" (o)
$“ () TM( ) ¢" (o)
HH 6 B 525 3 W] R, HRRAE ) A O 25 66" (p0)
5 HE 25 ] span{ WL} B IEAW . 806 -

() — A () <

€))

Z:5¢" () =0 (9

HRHE — R B S A AL B W] LA
3" (W TK(w 8" () < A 89" I (10)
)\5\,},’:1“ ¢ 12,<< ¢" ("M ¢" () an

Kb A FRNIER LS (K(w.p € D) 4
kR A (A A R A G HE R R R AR G
(M) s € D} P4 ke B4R F (8 0 B /M | 64
iy W B /INITE R, (| 0" (| . o0 R KARAE 1]
i 22 9 5K

FH T 5% 1) R A 2 5 dul 02 i R 1) o 25 () S
AL R AT RAE L BT LUK B Y 9 4 45 (8] span{ WX}
LR REAE () A2 A W AT B AR ) ¢ ()
(8 £ B2 /N T 400 b B g 19 £ T B 0, o DT i i 25 [
RAF BT RUEFAE [ " (0 5 ¢ (o B A E /N
O, o TUAT

[¢" o — " I 1¢* [+ sind = 84" [
(12
y u,
F i,
100
99
1 ! &
3 h I,
2 / '
1
X

2 OFE IS

Fig. 2 The plane rigid-framed structure
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Tab.1 The material and structural constants

of the plane rigid-framed structure

E/GPa v o/kg + m~? L/m ly/m
200 0.3 7800 1.4 0.7
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Fig. 3 The eigenvalue error distribution of the testing points
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CFD/CSD closely coupled and new dynamic grid method

in application of aeroelastic simulation

CHEN Long”, WU Yi-zhao, XIA Jian

(Institute of Aero. &. Astro., Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; The CFD/CSD coupling method and program based on closely coupling are developed. Hybrid
grid finite volume method is used to solve unsteady flow fields, and the dual time stepping method based
on LU-SGS implicit scheme is used in temporal discretization. 3D wing’s aeroelastic phenomenon is simu-
lated by solving Reynolds-averaged Navier-Stokes equations; the flutter boundary is calculated and a-
grees well with experimental data. The validity and practicality of this method and program are verified.
Based on the Delaunay map and spring analogy, hybrid dynamic grid method is deployed to aeroelastic

calculation; the effect of turbulence models in aeroelastic simulation is also studied.

Key words: fluid structure interaction,aeroelastic ,flutter,dynamic grid,closely coupled
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A novel sampling method with error estiomation for the reduced basis method

ZHANG Zheng, HAN Xu", JIANG Chao
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China)

Abstract: The vector-space approximation sampling method is proposed here for the reduced basis meth-
od in which the precision of solution is influenced by completeness of basis space. The method can enable
the corresponding eigenvector obtained in every step to have the biggest angle with the space constructed
by early sampling eigenvectors, and then it makes the constructed eigenvector basis space have the wea-
kest correlation and thus be more complete. Furthermore, this method can bring on a prior eigenvalue
error bound which can ensure the eigenvalue errors produced by the reduced basis methods to be limited
in the previously set scopes. The numerical example demonstrates the validity of the proposed sampling

method.

Key words: reduced basis method; dynamics; sampling method; eigenvalue error; transient response



