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Abstract: In this study, a module is developed for modeling and analyzing dynamic behavior of a wind turbine using
RecurDyn, which is a commercial multi-body dynamics software developed by FunctionBay,Inc. The wind turbine
consists of tower, nacelle, hub and blades. Tower and blades are regarded as flexible bodies for considering elastic
effect using beam theory and spring force. In this paper, a constant speed wind was assumed and aerodynamic force is
modeled using BEM theory. Dynamic analysis applying this aerodynamic force is carried out. To verify the validity of
analysis results, these results are compared to those of GH-Bladed which is a commercial software for analyzing wind
turbine system distributed by Garrad Hassan.
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Table 1 Gross properties for the SMW wind turbine®

Rotor orientation Upwind
Rotor diameter 126 m
Rotor speed 14.3 rpm
Cut-in wind speed 3 m/s
Cut-out wind speed 25 m/s
Rotor mass 110839 kg
Tower mass 347475 kg
Nacelle mass 240000 kg

Revolute Joint

Fig. 2 Tower modeling
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Table 2 Properties for Nacelle and Hub

Length 7m
Nacelle Height 3.9252 m
Width 55m
Diameter 3m
Hub
Mass 56780 kg

Nacelle

'il’A‘i*

Fig. 3 Nacelle and Hub modeling

Fig. 4 Blade modeling

Aavte a#sky] flste] Fig 4 sk Zeol 9 sfe
842 Y¥rk 183 GH-Bladed oAl A2bE
e HENA 2A4A7S AAAA 2dY 5%
o}

T8 BEM ©o|20& Alg3le] 7 Ego]=e
Sad #gete F w9 AN IS A
AREFATH B =R E F5E R2ms B YRS
27 A5 oM WindShear, EFY el 7H4 &

CLIENT

RecuDyn Client Block

1]

Unit Delayt

Fig. 5 PID Control with Simulink

==

dHel =2 sgle W ZE= A7 IS
2 wAofof stue B ek Aloj7t Hast
. agal Sbske etes WAlsh] Skl &
S Aojsfor gty aYEE B =FoMe Fig
9} 7+o] RecurDyn ¥} Simulink 2] 91§ 34 o]
goto] FHTA Al="le] AoE FPAh
RecurDyn ERoA F &= ¢S 2HO Fioo}
7} 2ol Matlab o4 FAE FHI=E AH
AlAtE 3 o] RecurDyn Rl 1=},

A

o kT o

o
off

TExE REE 4SS Aot vud s A
At YA TERA7 T8 FEES X
gretal 9l BRe= AlAES A "eks o
Eolt}, 1822 GH-Bladed v4200l| A &3 3}
TS Wol RecurDyn X ¢lof] A-&3i Az g
Ao TSRS HugerA FxE Z9Y HS

< Y5t

Fig. 6 < B}9]¢] 75w ol ek A2
RecurDyn | ZA¥}o]il W14 /42 GH-Blade ©] 4
Fto|t}, X ek 7 1@ o A= RecurDyn 2] 7}
E5 gho] 2w A oA FU)E vsds &
4 otk Y W3k 714w 28320 A= GH-Bladed ©]
W% grel 2w A YA v R T
2e AL & 5t z e SR E el
dA8k= s B Aok

Fig. 7 & GH_Bladed 4 AlAte & Hdolet&
RecurDyn o] WolA 3t YAlo] 7&% 1o
o X ek, Y ek 7S g oA RecurDyn ©)

= |

oAt e nsge

7FEE gho]l 2w A
& vk 28 7HEE 9 A RecurDyn ol A4 v
2 A ves AS B g v 7 Rl 734



118 o o & -

0.05

004 — — = — = — = — = =~~~ | GH
003---------- e o=
[ ——_,——

0.01

i
BT T TR

002 - - ——————— R .

X Acceleration(m/sz)
o
e

003 - - - -l

004 - ———————— . N

-0.05 L L
50 100 150 200

Time(s)

(a) Tower X acceleration

0.05
| | RD
004 — == —m e e GH
| |
003------—-—-—-— === t-----=----
| |
B[
g0.0'I i il AN f
£ AT AR AARAR KRN A AN
: l l (L
£ oo TR
8 001 il i 1 1 !
ST
-0.02 A LAE
H | |
] i
004 - — - — - — - — [ E
| |
0.05 ! ‘
50 100 150 200
Time(s)
(b) Tower Y acceleration
3
x 10
5
| | RD
T T T T N o
| |
3 - - - —— e i +- - — - - = —
| |
ol - - __r___ 1 ________
— | |
b | |
Er-——"-- TS T T
S | |
2 O AAAAARARAAAAAAAAAAARAA A a
[0} | |
T | |
B
N | |
2 - ——-—-——-—-—— e i +-——— - - = —
| |
8- - __r_________
| |
| |
B i T T ---—17
| |
5 I |
50 100 150 200

Time(s)
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Fig. 6 Tower acceleration
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(a) Nacelle X acceleration
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Fig. 7 Nacelle acceleration
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Table 3 Displacement of the nacelle
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Fig. 9 Nacelle displacement

Fig. 8 Nacelle acceleration
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