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Table 1  Summary of wind turbine components properties
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KA AHLE FZEAFE R 8 e mE R,
B FE UL S R M A L E . N T HE r=T"7 (7)
AT RS AR- G IR B X R IR A 2 1R R gk r=,T'Tr' =Br' (8)

SEPEM RS T RIAA BROCIR LA IE , R
P IR Ry P, ARl T ke HL R 53Ry m B, R4y
Jei 4% B A P BELJE R AE A T A v A B, 25 PR LR B
JEFHIE B 5T R WA A BR BT, L) S BE e SR 0T R
O3 B g B AT R K B R A F Ok L BE
Je T ANIMR P ICE i RE RS, W 2, AITE
YR FLPRE S, 1 DA Bk

1) FE5 5853 B b 375 4 v (4 W A4 107 ) 25 A 226

2) PR L Bh R Gtiat T S54Rsh mbi To % ;

3) 22 35 AR BE AR, B FE 4R 2h 4 BT R 5
i3

4FEHE ok R LR T— b Aab B

S)HLARAIMNEE 1 i A 1 e A

Wl fAepoT
NI < I - -
E AUEVER S

K2 NIRABRTCE R IR
Fig. 2 Rigid finite element mothod

PRI R i S A o R 1 B 3 A
FBIAS (s, ) T 3 NI (01, 0,0 0,) L 61T
AR BATERY S ¢ 3R

g=lx x 2 o ¢ ¢ (6)

NI BT HP AT B — S AE S % e b R B 2 RS 1]

S, T WABER R { Y BIARBR R { BB

Wi, o7 —— R { L ARBRE { ) RS
FLE AR () R s - ——(EARBRER { ) P
i

W TR B R

E = %{tr{r’r’vr}dm

= ;tr{BU {r'r'T}dm}B"} = %“{BHBT}

K, o MR FL; B A A A 4 5 A
B S ) | e = o LN ST 5
1.3 HH AR BV IE

R T SRR A B B R AT A T
BGUE, W3 2. KA LA 2R R G480
MARLAPEN B LR R G R v i XL
faf 0 10 m/s, XEEE 2R HUAE b R i SRR RS AT 1A
I, DTS A TSP HEATI0IE . A 3 S 34 AL
fiE RS I 2k . DAL 3 Rl B A AR 4R
SO, RSB AR /N IR ZETE 5% VA, T893 1 B £
SRR RS R IR Y

Fz2 MIE TR MELIE

Table 2 Mesh independent verification
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INFLUENCE OF COUPLING VIBRATION OF TOWER-LARGE
WIND TURBINE BLADES ON WIND TURBINE STABILITY OF
FLEXIBLE MULTIBODY SYSTEM

Cheng Youliang, Xue Zhanpu, Wang Yuekun, Jiang Yan
(School of Energy Power and Mechanical Engineering , North China Electric Power University , Baoding 071003, China)

Abstract: Aiming at the stability of flexible multi- body systems caused by large wind turbine tower-blade coupling
vibration, using rigid finite element method, and considering the influence of structure parameters of the tower on the
stability of the system, the natural frequency of the system component was calculated. The wind turbine tower-blade
coupling structure was analyzed. Using the harmonic synthesis method to produce an aerodynamic load, the wind
vibration response of tower- blade coupling structure was analyzed. The influencing rule of the tower-blade coupling
vibration and structure parameters on wind turbine flexible multi-body system were obtained. The results show that it is
the non- linear relationship between the natural frequency of the system and the tower section inertia moment. The
maximum bending value of one order frequency curve corresponding to the tower section inertia moment is 21 m*, the
frequency is 1.25 Hz, the maximum displacement is 0.85 m, vibration yield frequency is produced in the first order; The
maximum ratio of height to diameter is 26, the maximum natural frequency is 5 Hz. These results indicate that the
parameters of tower structure and tower-blade coupling vibration displacement have certain influence on the stability of
wind turbine flexible multi-body system, which can provide some reference for large scale wind turbine design.

Keywords: coupling vibration; flexible multi-body system; stability; sectional inertia moment; vibration



