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1.2

Garrad Hassan

GH Bladed
e WEG MS-1, , 1991
e Howden HWP300 HWP330, , 1993
e ECN 25m HAT, , 1993
e Newinco 500 kW, , 1993
e Nordex 26m, , 1993
e Nibe A, , 1993
e Holec WPS-30, , 1993
e Nordtank 300 kW, , 1993
e Riva Calzoni M30, , 1993
e Tjaereborg 2 MW, , 1994
e Zond Z-40, , 1994
e Nordic Wind Power Prototype, , 1995
e Nordtank 500 kW, , 1995
e Vestas V27, , 1995
e Danwin 200 kW, , 1995
e Carter 300 kW, , 1995
e NedWind 1 MW, , 1995
e WindMaster WM750-P 750 kW, , 1995.
GH Bladed
1.3
GH Bladed
+44 (0)117 972 9900
+44 (0)117 972 9901
E-mail bladed@bristol.garradhassan.co.uk
1.4
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GH Bladed

1.5

GH Bladed JOULE I , JOU2-CT92-0198.
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Pitching Bearing
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No No Yes Yes

Qq
Qd = Dy((i)o —(1))

Vo Vi \'/)

Y Y
ol
Vl V2

Q«

Vi=Vo+F(¢-do) V2=Vo-F(-¢) Po K
F
Y PV¥
=RT y=1
6.7 Teeter restraint
Blade
6.1
Restoring torque
Pre-load ----------- Spring constant

free Teeter angle
teeter
angle

Figure 6.1: Teeter restraint model

6.1
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7.1
h V(h) ho Vihe)
7.1.1
o
h a
V(h) = V(ho)(h_j
0
0
7.1.2
20
Iog(h/zo)]
V(h) =V (h)| ——=
(h)=V( o)(log(ho )
7.2
7.2.1
(Vo)
D =F.Dy Dr
F
z X V
Vi(x,z) = AV,
A=1+ (szﬂ
- 2/ (x*+z2°)?
+60°
+60° Vix,z) = V)
A A(05—-cos(@)) + (05+ cos(g)) o
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U,
Ty
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Centre D
Line
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Incident rotor Ui
wind speed i
Wake wind
profile speed profile
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[7.10] Navier Stokes
p U,y _ Loy
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the eddy viscosity in the wake can not be wholly described by the shear contribution alone.

[7.12]
€= I:Kle(Ui - Uc) T €amp
F
K, 0.015
Ainslie [7.12]
e = F.K.1,, /100
Kk  von Karman 0.4 Taylor [7.13

F

Dmi

[7.12]

D, =1—% =C, -0.05-[(16C, —0.5)I,,,,/1000]

Gaussian Dn Bw

3.56C,
B, =
8D, (1-05D,)

2D
Gaussian r
r 2
(DJ :exp{— 356(%} J
Bladed W
3 0.5
"\ 3.56

7.3.2
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Quarton  Ainslie [7.14]
Lamb Ci X
Hassan [7.15]

Lgg =5.7C, ™ L, (X1 X

-0.96
y

I tot

/ 2 2
Itot = Iamb + Iadd

Xn Vermeulen [7.16,7.17]
R Ci

__/0214+0144m [1-+0134+0.124m)
L-+/0.214 + 0.144m ) +/0.134 + 0.124m

dr/dx

dr (drj2 (drj2 (drj2
R - + | — + | —
dx dx /), \dx/), \dx),

(ﬂj = 2,51, +0.005

dx

a

[drj (1-mW149+m

dx (1+m)9.76

m
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742 3D

(9 3
V(V,¢,f) = V()FS() (Fb +I.5(V,¢,U) ~FT~FW

Fy Vo
Fs )

Fr (r.9)

Fy (r,9)

7.4.3 IEC

[7.1, 7.7 Bladed

ty T A
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Yo+ Al 3 Half wave

1 Full wave

Yg ; / -

| h N / \\ vz

; N/ « _ 7 |EC edition 2

6 orT

Time
7.2: IEC
r , ) t
V(F,¢,f) = (VOF€0 Fv + Vtmns) -FT ~FW
VO ’ I/trans
7.4.2.
7.5
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von Karman Kaimal
von Karman
von Karman [7.4]
7.5.1 75.2
[7.5,7.6]
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von Karman

nS,, (n) 4n,
o’ (1+70877)"

u

L, U
v) (w)

nS,(n) _ 4m, (1+755277)
o’ (1+282.377)"°

1

-~ n’L
n, =
U
1 \% w
von Karman

Ar

Cu (Al", n) = 0994(A5/6 (7714) - % 77145/3141/6 (7714 ))

A()=¥K(x) K  Bessel

L (Ar,n))
n. = 0.747L\/1+ 70.8(%)

L, (4r,n)

L,(Ar,n)

(L) +('L,42)°

L, (4r,n) =2 MIN (L0, 0.04n ) \/
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Ay Az Ar L, L,
0597
G (4r,n) = W[‘”Slﬁflm (77,) = Ayye (771‘)]

2
7, = o.747i\/1+ 70.8(@)

L.(A4r,n)
_ 1, L,(4r,n)
: Ar
i=v w

('L, Ay 12)* +('L, 4z)°
Ay? + Az?
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von Karman [7.5] 150
nS,, (n) 2987n, la 1294n, la
;= b 56 T P2 56 11
o ~ 2 ~ 2
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U
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h
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