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dove :

rg =

n =

Schema della Gittata per angolo compreso tra 0° e 90°

Geff = G + Lg

Yg = rg sen α

Xg = rg cos α posizione del baricentro della pala rispetto all'asse della torre

vx0 = v0 cos (90- α) = v0 sen α vy0 = v0 sen (90-α) = v0 cos α

posizione del baricentro pari ad 1/3 della lunghezza della pala più raggio mozzo

v0 = ω rg = (2π n rg)/60  numero di giri al minuto del rotore

Gittata Effettiva

HG = Htorre + Yg

α = Angolo della pala rispetto all'orizzontale corrisponde all'angolo tra 91° e 180° dell'angolo velocità

CALCOLO GITTATA MASSIMA

Formula della Gittata Massima per angolo compreso tra 0° e 90°

Il calcolo della Gittata è effettuato in funzione dell'angolo di inclinazione della pala rispetto all'orizzontale, in senso orario e ponendo l'angolo 
di 0°

rg =
D
2
− L +

L
3

G = 𝐕𝐕𝐱𝐱𝐱𝐱 𝐕𝐕𝐲𝐲𝐲𝐲+ 𝐕𝐕𝐲𝐲𝐲𝐲
𝟐𝟐+𝟐𝟐∗𝐠𝐠∗𝐇𝐇𝐇𝐇

𝐠𝐠
- Xg



rg =

- rg cos α

v0 sen α

n =

Gittata Effettiva

Geff = G - Lg G negativo perché verso sinistra

v0 = ω rg = (2π n rg)/60  numero di giri al minuto del rotore vx0 negativo perché verso sinistra

Yg = rg sen (360 - α) = - rg sen α

Siccome abbiamo posto l'angolo 0° tra il 3° e 4° quadrante invertiamo il segno di vx0 e Xg

HG = Htorre - Yg 

posizione del baricentro pari ad 1/3 della lunghezza della pala più raggio mozzo

Xg = rg cos (360 - α) = rg cos α =

vy0 = v0 sen (α - 270 ) = v0 cos α

posizione del baricentro della pala rispetto all'asse della torre

vx0 = v0 cos (α - 270) =  - v0 sen α =

Formula della Gittata Massima per angolo compreso tra 270° e 260°

Schema della Gittata per angolo compreso tra 270° e 360°

G = 𝐕𝐕𝐱𝐱𝐱𝐱 𝐕𝐕𝐲𝐲𝐲𝐲+ 𝐕𝐕𝐲𝐲𝐲𝐲
𝟐𝟐+𝟐𝟐∗𝐠𝐠∗𝐇𝐇𝐇𝐇

𝐠𝐠
+ Xg

rg =
D
2
− L +

L
3



n = 13,9

L = 68,5 D= 137

Htorre = 111,5

0 13,90 68,50 111,50 33,24 0,00 33,24 111,50 137 22,83 9,81 -22,83 22,83 45,67 22,83
1 13,90 68,50 111,50 33,24 0,58 33,23 111,90 137 22,83 9,81 -17,47 22,83 45,67 28,20
2 13,90 68,50 111,50 33,24 1,16 33,22 112,30 137 22,83 9,81 -12,09 22,82 45,67 33,57
3 13,90 68,50 111,50 33,24 1,74 33,19 112,70 137 22,83 9,81 -6,71 22,80 45,67 38,96
4 13,90 68,50 111,50 33,24 2,32 33,16 113,09 137 22,83 9,81 -1,33 22,78 45,67 44,34
5 13,90 68,50 111,50 33,24 2,90 33,11 113,49 137 22,83 9,81 4,05 22,75 45,67 49,72
6 13,90 68,50 111,50 33,24 3,47 33,05 113,89 137 22,83 9,81 9,42 22,71 45,67 55,09
7 13,90 68,50 111,50 33,24 4,05 32,99 114,28 137 22,83 9,81 14,79 22,66 45,67 60,45
8 13,90 68,50 111,50 33,24 4,63 32,91 114,68 137 22,83 9,81 20,13 22,61 45,67 65,80
9 13,90 68,50 111,50 33,24 5,20 32,83 115,07 137 22,83 9,81 25,45 22,55 45,67 71,12
10 13,90 68,50 111,50 33,24 5,77 32,73 115,46 137 22,83 9,81 30,75 22,49 45,67 76,42
11 13,90 68,50 111,50 33,24 6,34 32,63 115,86 137 22,83 9,81 36,02 22,41 45,67 81,69
12 13,90 68,50 111,50 33,24 6,91 32,51 116,25 137 22,83 9,81 41,26 22,33 45,67 86,93
13 13,90 68,50 111,50 33,24 7,48 32,38 116,64 137 22,83 9,81 46,46 22,25 45,67 92,13
14 13,90 68,50 111,50 33,24 8,04 32,25 117,02 137 22,83 9,81 51,62 22,16 45,67 97,28
15 13,90 68,50 111,50 33,24 8,60 32,10 117,41 137 22,83 9,81 56,73 22,06 45,67 102,40
16 13,90 68,50 111,50 33,24 9,16 31,95 117,79 137 22,83 9,81 61,79 21,95 45,67 107,46
17 13,90 68,50 111,50 33,24 9,72 31,78 118,18 137 22,83 9,81 66,80 21,84 45,67 112,47

18 13,90 68,50 111,50 33,24 10,27 31,61 118,56 137 22,83 9,81 71,75 21,72 45,67 117,42
19 13,90 68,50 111,50 33,24 10,82 31,43 118,93 137 22,83 9,81 76,64 21,59 45,67 122,31
20 13,90 68,50 111,50 33,24 11,37 31,23 119,31 137 22,83 9,81 81,46 21,46 45,67 127,13
21 13,90 68,50 111,50 33,24 11,91 31,03 119,68 137 22,83 9,81 86,22 21,32 45,67 131,89
22 13,90 68,50 111,50 33,24 12,45 30,82 120,05 137 22,83 9,81 90,90 21,17 45,67 136,57
23 13,90 68,50 111,50 33,24 12,99 30,59 120,42 137 22,83 9,81 95,51 21,02 45,67 141,18
24 13,90 68,50 111,50 33,24 13,52 30,36 120,79 137 22,83 9,81 100,04 20,86 45,67 145,71
25 13,90 68,50 111,50 33,24 14,05 30,12 121,15 137 22,83 9,81 104,49 20,69 45,67 150,16
26 13,90 68,50 111,50 33,24 14,57 29,87 121,51 137 22,83 9,81 108,86 20,52 45,67 154,52
27 13,90 68,50 111,50 33,24 15,09 29,61 121,87 137 22,83 9,81 113,13 20,34 45,67 158,80
28 13,90 68,50 111,50 33,24 15,60 29,35 122,22 137 22,83 9,81 117,32 20,16 45,67 162,99
29 13,90 68,50 111,50 33,24 16,11 29,07 122,57 137 22,83 9,81 121,41 19,97 45,67 167,08
30 13,90 68,50 111,50 33,24 16,62 28,78 122,92 137 22,83 9,81 125,41 19,77 45,67 171,08
31 13,90 68,50 111,50 33,24 17,12 28,49 123,26 137 22,83 9,81 129,31 19,57 45,67 174,98
32 13,90 68,50 111,50 33,24 17,61 28,19 123,60 137 22,83 9,81 133,11 19,36 45,67 178,78
33 13,90 68,50 111,50 33,24 18,10 27,87 123,94 137 22,83 9,81 136,81 19,15 45,67 182,47
34 13,90 68,50 111,50 33,24 18,59 27,55 124,27 137 22,83 9,81 140,40 18,93 45,67 186,07
35 13,90 68,50 111,50 33,24 19,06 27,23 124,60 137 22,83 9,81 143,89 18,70 45,67 189,55
36 13,90 68,50 111,50 33,24 19,54 26,89 124,92 137 22,83 9,81 147,27 18,47 45,67 192,93
37 13,90 68,50 111,50 33,24 20,00 26,54 125,24 137 22,83 9,81 150,54 18,24 45,67 196,20
38 13,90 68,50 111,50 33,24 20,46 26,19 125,56 137 22,83 9,81 153,69 17,99 45,67 199,36
39 13,90 68,50 111,50 33,24 20,92 25,83 125,87 137 22,83 9,81 156,74 17,74 45,67 202,41
40 13,90 68,50 111,50 33,24 21,36 25,46 126,18 137 22,83 9,81 159,67 17,49 45,67 205,34
41 13,90 68,50 111,50 33,24 21,80 25,08 126,48 137 22,83 9,81 162,49 17,23 45,67 208,16
42 13,90 68,50 111,50 33,24 22,24 24,70 126,78 137 22,83 9,81 165,20 16,97 45,67 210,86
43 13,90 68,50 111,50 33,24 22,67 24,31 127,07 137 22,83 9,81 167,78 16,70 45,67 213,45
44 13,90 68,50 111,50 33,24 23,09 23,91 127,36 137 22,83 9,81 170,25 16,42 45,67 215,92
45 13,90 68,50 111,50 33,24 23,50 23,50 127,65 137 22,83 9,81 172,61 16,15 45,67 218,28
46 13,90 68,50 111,50 33,24 23,91 23,09 127,92 137 22,83 9,81 174,85 15,86 45,67 220,51

Gittata 
EffettivaD rg g Gittata 

teorica
Xg LgL Htorre v0 vx0 vy0 Hg

Angolo 
α n

Gittata 
Effettiva

vx0 vy0 Hg D rg g

da inserire

 Numero di giri al minuto del rotore Se non è disponibile il valore di D, inserire almeno D=2L

Lunghezza della pala in metri Diametro del rotore

Lg

Altezza del mozzo in metri

Angolo 
α n L Htorre v0

Gittata 
teorica

Xg



47 13,90 68,50 111,50 33,24 24,31 22,67 128,20 137 22,83 9,81 176,97 15,57 45,67 222,63
48 13,90 68,50 111,50 33,24 24,70 22,24 128,47 137 22,83 9,81 178,97 15,28 45,67 224,63
49 13,90 68,50 111,50 33,24 25,08 21,80 128,73 137 22,83 9,81 180,85 14,98 45,67 226,52
50 13,90 68,50 111,50 33,24 25,46 21,36 128,99 137 22,83 9,81 182,62 14,68 45,67 228,29
51 13,90 68,50 111,50 33,24 25,83 20,92 129,24 137 22,83 9,81 184,27 14,37 45,67 229,94
52 13,90 68,50 111,50 33,24 26,19 20,46 129,49 137 22,83 9,81 185,81 14,06 45,67 231,48
53 13,90 68,50 111,50 33,24 26,54 20,00 129,74 137 22,83 9,81 187,23 13,74 45,67 232,90
54 13,90 68,50 111,50 33,24 26,89 19,54 129,97 137 22,83 9,81 188,54 13,42 45,67 234,20
55 13,90 68,50 111,50 33,24 27,23 19,06 130,20 137 22,83 9,81 189,73 13,10 45,67 235,39
56 13,90 68,50 111,50 33,24 27,55 18,59 130,43 137 22,83 9,81 190,81 12,77 45,67 236,47
57 13,90 68,50 111,50 33,24 27,87 18,10 130,65 137 22,83 9,81 191,78 12,44 45,67 237,44
58 13,90 68,50 111,50 33,24 28,19 17,61 130,86 137 22,83 9,81 192,64 12,10 45,67 238,30
59 13,90 68,50 111,50 33,24 28,49 17,12 131,07 137 22,83 9,81 193,39 11,76 45,67 239,05
60 13,90 68,50 111,50 33,24 28,78 16,62 131,27 137 22,83 9,81 194,03 11,42 45,67 239,70
61 13,90 68,50 111,50 33,24 29,07 16,11 131,47 137 22,83 9,81 194,57 11,07 45,67 240,23
62 13,90 68,50 111,50 33,24 29,35 15,60 131,66 137 22,83 9,81 195,00 10,72 45,67 240,67
63 13,90 68,50 111,50 33,24 29,61 15,09 131,84 137 22,83 9,81 195,33 10,37 45,67 241,00
64 13,90 68,50 111,50 33,24 29,87 14,57 132,02 137 22,83 9,81 195,56 10,01 45,67 241,23
65 13,90 68,50 111,50 33,24 30,12 14,05 132,19 137 22,83 9,81 195,70 9,65 45,67 241,36
66 13,90 68,50 111,50 33,24 30,36 13,52 132,36 137 22,83 9,81 195,73 9,29 45,67 241,40
67 13,90 68,50 111,50 33,24 30,59 12,99 132,52 137 22,83 9,81 195,68 8,92 45,67 241,34
68 13,90 68,50 111,50 33,24 30,82 12,45 132,67 137 22,83 9,81 195,53 8,55 45,67 241,20
69 13,90 68,50 111,50 33,24 31,03 11,91 132,82 137 22,83 9,81 195,29 8,18 45,67 240,96
70 13,90 68,50 111,50 33,24 31,23 11,37 132,96 137 22,83 9,81 194,96 7,81 45,67 240,63
71 13,90 68,50 111,50 33,24 31,43 10,82 133,09 137 22,83 9,81 194,55 7,43 45,67 240,22
72 13,90 68,50 111,50 33,24 31,61 10,27 133,22 137 22,83 9,81 194,06 7,06 45,67 239,73
73 13,90 68,50 111,50 33,24 31,78 9,72 133,34 137 22,83 9,81 193,49 6,68 45,67 239,15
74 13,90 68,50 111,50 33,24 31,95 9,16 133,45 137 22,83 9,81 192,84 6,29 45,67 238,50
75 13,90 68,50 111,50 33,24 32,10 8,60 133,56 137 22,83 9,81 192,11 5,91 45,67 237,78

76 13,90 68,50 111,50 33,24 32,25 8,04 133,66 137 22,83 9,81 191,31 5,52 45,67 236,98
77 13,90 68,50 111,50 33,24 32,38 7,48 133,75 137 22,83 9,81 190,44 5,14 45,67 236,11
78 13,90 68,50 111,50 33,24 32,51 6,91 133,83 137 22,83 9,81 189,51 4,75 45,67 235,17
79 13,90 68,50 111,50 33,24 32,63 6,34 133,91 137 22,83 9,81 188,51 4,36 45,67 234,17
80 13,90 68,50 111,50 33,24 32,73 5,77 133,99 137 22,83 9,81 187,44 3,96 45,67 233,11
81 13,90 68,50 111,50 33,24 32,83 5,20 134,05 137 22,83 9,81 186,32 3,57 45,67 231,99
82 13,90 68,50 111,50 33,24 32,91 4,63 134,11 137 22,83 9,81 185,14 3,18 45,67 230,81
83 13,90 68,50 111,50 33,24 32,99 4,05 134,16 137 22,83 9,81 183,90 2,78 45,67 229,57
84 13,90 68,50 111,50 33,24 33,05 3,47 134,21 137 22,83 9,81 182,62 2,39 45,67 228,28
85 13,90 68,50 111,50 33,24 33,11 2,90 134,25 137 22,83 9,81 181,28 1,99 45,67 226,95
86 13,90 68,50 111,50 33,24 33,16 2,32 134,28 137 22,83 9,81 179,89 1,59 45,67 225,56
87 13,90 68,50 111,50 33,24 33,19 1,74 134,30 137 22,83 9,81 178,47 1,20 45,67 224,13
88 13,90 68,50 111,50 33,24 33,22 1,16 134,32 137 22,83 9,81 176,99 0,80 45,67 222,66
89 13,90 68,50 111,50 33,24 33,23 0,58 134,33 137 22,83 9,81 175,48 0,40 45,67 221,15
90 13,90 68,50 111,50 33,24 33,24 0,00 134,33 137 22,83 9,81 173,93 0,00 45,67 219,60

270 13,90 68,50 111,50 33,24 -33,24 0,00 88,67 137 22,83 9,81 -141,31 0,00 45,67 -186,98
271 13,90 68,50 111,50 33,24 -33,23 0,58 88,67 137 22,83 9,81 -143,67 0,40 45,67 -189,34
272 13,90 68,50 111,50 33,24 -33,22 1,16 88,68 137 22,83 9,81 -146,01 0,80 45,67 -191,68
273 13,90 68,50 111,50 33,24 -33,19 1,74 88,70 137 22,83 9,81 -148,34 1,20 45,67 -194,01
274 13,90 68,50 111,50 33,24 -33,16 2,32 88,72 137 22,83 9,81 -150,66 1,59 45,67 -196,32
275 13,90 68,50 111,50 33,24 -33,11 2,90 88,75 137 22,83 9,81 -152,95 1,99 45,67 -198,61
276 13,90 68,50 111,50 33,24 -33,05 3,47 88,79 137 22,83 9,81 -155,21 2,39 45,67 -200,88
277 13,90 68,50 111,50 33,24 -32,99 4,05 88,84 137 22,83 9,81 -157,45 2,78 45,67 -203,12
278 13,90 68,50 111,50 33,24 -32,91 4,63 88,89 137 22,83 9,81 -159,66 3,18 45,67 -205,33

279 13,90 68,50 111,50 33,24 -32,83 5,20 88,95 137 22,83 9,81 -161,84 3,57 45,67 -207,51
280 13,90 68,50 111,50 33,24 -32,73 5,77 89,01 137 22,83 9,81 -163,98 3,96 45,67 -209,65
281 13,90 68,50 111,50 33,24 -32,63 6,34 89,09 137 22,83 9,81 -166,08 4,36 45,67 -211,75
282 13,90 68,50 111,50 33,24 -32,51 6,91 89,17 137 22,83 9,81 -168,14 4,75 45,67 -213,80
283 13,90 68,50 111,50 33,24 -32,38 7,48 89,25 137 22,83 9,81 -170,15 5,14 45,67 -215,81
284 13,90 68,50 111,50 33,24 -32,25 8,04 89,34 137 22,83 9,81 -172,11 5,52 45,67 -217,77
285 13,90 68,50 111,50 33,24 -32,10 8,60 89,44 137 22,83 9,81 -174,01 5,91 45,67 -219,68
286 13,90 68,50 111,50 33,24 -31,95 9,16 89,55 137 22,83 9,81 -175,86 6,29 45,67 -221,53
287 13,90 68,50 111,50 33,24 -31,78 9,72 89,66 137 22,83 9,81 -177,65 6,68 45,67 -223,32
288 13,90 68,50 111,50 33,24 -31,61 10,27 89,78 137 22,83 9,81 -179,38 7,06 45,67 -225,04
289 13,90 68,50 111,50 33,24 -31,43 10,82 89,91 137 22,83 9,81 -181,04 7,43 45,67 -226,70
290 13,90 68,50 111,50 33,24 -31,23 11,37 90,04 137 22,83 9,81 -182,62 7,81 45,67 -228,29

Gittata 
teorica

Xg Lg
Gittata 

Effettiva
vx0 vy0 Hg D rg gAngolo 

α n L Htorre v0

Hg

Per un angolo compreso tra 270° e 360°  il valore della Gittata sarà negativo perché verso sinistra
Angolo 

α
n L Htorre v0 vx0 vy0 Lg

Gittata 
Effettiva

D rg g Gittata 
teorica

Xg

Xg

D rg g Gittata 
teorica

Xg

Lg
Gittata 

Effettiva
Angolo 

α n L Htorre v0 vx0

Hg

vy0 Hg D rg g Gittata 
teorica

Angolo 
α

n L Htorre v0 vx0 vy0 Lg
Gittata 

Effettiva



291 13,90 68,50 111,50 33,24 -31,03 11,91 90,18 137 22,83 9,81 -184,14 8,18 45,67 -229,80
292 13,90 68,50 111,50 33,24 -30,82 12,45 90,33 137 22,83 9,81 -185,57 8,55 45,67 -231,24
293 13,90 68,50 111,50 33,24 -30,59 12,99 90,48 137 22,83 9,81 -186,92 8,92 45,67 -232,59
294 13,90 68,50 111,50 33,24 -30,36 13,52 90,64 137 22,83 9,81 -188,19 9,29 45,67 -233,86
295 13,90 68,50 111,50 33,24 -30,12 14,05 90,81 137 22,83 9,81 -189,37 9,65 45,67 -235,04
296 13,90 68,50 111,50 33,24 -29,87 14,57 90,98 137 22,83 9,81 -190,46 10,01 45,67 -236,13
297 13,90 68,50 111,50 33,24 -29,61 15,09 91,16 137 22,83 9,81 -191,46 10,37 45,67 -237,13
298 13,90 68,50 111,50 33,24 -29,35 15,60 91,34 137 22,83 9,81 -192,36 10,72 45,67 -238,03
299 13,90 68,50 111,50 33,24 -29,07 16,11 91,53 137 22,83 9,81 -193,16 11,07 45,67 -238,83
300 13,90 68,50 111,50 33,24 -28,78 16,62 91,73 137 22,83 9,81 -193,86 11,42 45,67 -239,52
301 13,90 68,50 111,50 33,24 -28,49 17,12 91,93 137 22,83 9,81 -194,45 11,76 45,67 -240,11
302 13,90 68,50 111,50 33,24 -28,19 17,61 92,14 137 22,83 9,81 -194,93 12,10 45,67 -240,60
303 13,90 68,50 111,50 33,24 -27,87 18,10 92,35 137 22,83 9,81 -195,30 12,44 45,67 -240,97
304 13,90 68,50 111,50 33,24 -27,55 18,59 92,57 137 22,83 9,81 -195,56 12,77 45,67 -241,23
305 13,90 68,50 111,50 33,24 -27,23 19,06 92,80 137 22,83 9,81 -195,70 13,10 45,67 -241,37
306 13,90 68,50 111,50 33,24 -26,89 19,54 93,03 137 22,83 9,81 -195,73 13,42 45,67 -241,40
307 13,90 68,50 111,50 33,24 -26,54 20,00 93,26 137 22,83 9,81 -195,64 13,74 45,67 -241,30

308 13,90 68,50 111,50 33,24 -26,19 20,46 93,51 137 22,83 9,81 -195,42 14,06 45,67 -241,09
309 13,90 68,50 111,50 33,24 -25,83 20,92 93,76 137 22,83 9,81 -195,08 14,37 45,67 -240,75
310 13,90 68,50 111,50 33,24 -25,46 21,36 94,01 137 22,83 9,81 -194,62 14,68 45,67 -240,28
311 13,90 68,50 111,50 33,24 -25,08 21,80 94,27 137 22,83 9,81 -194,03 14,98 45,67 -239,69
312 13,90 68,50 111,50 33,24 -24,70 22,24 94,53 137 22,83 9,81 -193,31 15,28 45,67 -238,97
313 13,90 68,50 111,50 33,24 -24,31 22,67 94,80 137 22,83 9,81 -192,46 15,57 45,67 -238,13
314 13,90 68,50 111,50 33,24 -23,91 23,09 95,08 137 22,83 9,81 -191,48 15,86 45,67 -237,15
315 13,90 68,50 111,50 33,24 -23,50 23,50 95,35 137 22,83 9,81 -190,38 16,15 45,67 -236,04
316 13,90 68,50 111,50 33,24 -23,09 23,91 95,64 137 22,83 9,81 -189,14 16,42 45,67 -234,81
317 13,90 68,50 111,50 33,24 -22,67 24,31 95,93 137 22,83 9,81 -187,77 16,70 45,67 -233,44
318 13,90 68,50 111,50 33,24 -22,24 24,70 96,22 137 22,83 9,81 -186,27 16,97 45,67 -231,93
319 13,90 68,50 111,50 33,24 -21,80 25,08 96,52 137 22,83 9,81 -184,63 17,23 45,67 -230,30
320 13,90 68,50 111,50 33,24 -21,36 25,46 96,82 137 22,83 9,81 -182,86 17,49 45,67 -228,53
321 13,90 68,50 111,50 33,24 -20,92 25,83 97,13 137 22,83 9,81 -180,97 17,74 45,67 -226,63
322 13,90 68,50 111,50 33,24 -20,46 26,19 97,44 137 22,83 9,81 -178,94 17,99 45,67 -224,60
323 13,90 68,50 111,50 33,24 -20,00 26,54 97,76 137 22,83 9,81 -176,77 18,24 45,67 -222,44
324 13,90 68,50 111,50 33,24 -19,54 26,89 98,08 137 22,83 9,81 -174,48 18,47 45,67 -220,15
325 13,90 68,50 111,50 33,24 -19,06 27,23 98,40 137 22,83 9,81 -172,06 18,70 45,67 -217,73
326 13,90 68,50 111,50 33,24 -18,59 27,55 98,73 137 22,83 9,81 -169,51 18,93 45,67 -215,18
327 13,90 68,50 111,50 33,24 -18,10 27,87 99,06 137 22,83 9,81 -166,83 19,15 45,67 -212,50
328 13,90 68,50 111,50 33,24 -17,61 28,19 99,40 137 22,83 9,81 -164,03 19,36 45,67 -209,69
329 13,90 68,50 111,50 33,24 -17,12 28,49 99,74 137 22,83 9,81 -161,10 19,57 45,67 -206,76
330 13,90 68,50 111,50 33,24 -16,62 28,78 100,08 137 22,83 9,81 -158,05 19,77 45,67 -203,71
331 13,90 68,50 111,50 33,24 -16,11 29,07 100,43 137 22,83 9,81 -154,87 19,97 45,67 -200,54
332 13,90 68,50 111,50 33,24 -15,60 29,35 100,78 137 22,83 9,81 -151,58 20,16 45,67 -197,25
333 13,90 68,50 111,50 33,24 -15,09 29,61 101,13 137 22,83 9,81 -148,17 20,34 45,67 -193,84
334 13,90 68,50 111,50 33,24 -14,57 29,87 101,49 137 22,83 9,81 -144,64 20,52 45,67 -190,31
335 13,90 68,50 111,50 33,24 -14,05 30,12 101,85 137 22,83 9,81 -141,01 20,69 45,67 -186,67
336 13,90 68,50 111,50 33,24 -13,52 30,36 102,21 137 22,83 9,81 -137,26 20,86 45,67 -182,92

337 13,90 68,50 111,50 33,24 -12,99 30,59 102,58 137 22,83 9,81 -133,40 21,02 45,67 -179,07
338 13,90 68,50 111,50 33,24 -12,45 30,82 102,95 137 22,83 9,81 -129,44 21,17 45,67 -175,11
339 13,90 68,50 111,50 33,24 -11,91 31,03 103,32 137 22,83 9,81 -125,38 21,32 45,67 -171,05
340 13,90 68,50 111,50 33,24 -11,37 31,23 103,69 137 22,83 9,81 -121,22 21,46 45,67 -166,89
341 13,90 68,50 111,50 33,24 -10,82 31,43 104,07 137 22,83 9,81 -116,96 21,59 45,67 -162,63
342 13,90 68,50 111,50 33,24 -10,27 31,61 104,44 137 22,83 9,81 -112,61 21,72 45,67 -158,28
343 13,90 68,50 111,50 33,24 -9,72 31,78 104,82 137 22,83 9,81 -108,18 21,84 45,67 -153,84
344 13,90 68,50 111,50 33,24 -9,16 31,95 105,21 137 22,83 9,81 -103,65 21,95 45,67 -149,32
345 13,90 68,50 111,50 33,24 -8,60 32,10 105,59 137 22,83 9,81 -99,05 22,06 45,67 -144,71
346 13,90 68,50 111,50 33,24 -8,04 32,25 105,98 137 22,83 9,81 -94,36 22,16 45,67 -140,03
347 13,90 68,50 111,50 33,24 -7,48 32,38 106,36 137 22,83 9,81 -89,61 22,25 45,67 -135,27
348 13,90 68,50 111,50 33,24 -6,91 32,51 106,75 137 22,83 9,81 -84,78 22,33 45,67 -130,44
349 13,90 68,50 111,50 33,24 -6,34 32,63 107,14 137 22,83 9,81 -79,88 22,41 45,67 -125,55
350 13,90 68,50 111,50 33,24 -5,77 32,73 107,54 137 22,83 9,81 -74,93 22,49 45,67 -120,59
351 13,90 68,50 111,50 33,24 -5,20 32,83 107,93 137 22,83 9,81 -69,91 22,55 45,67 -115,58
352 13,90 68,50 111,50 33,24 -4,63 32,91 108,32 137 22,83 9,81 -64,84 22,61 45,67 -110,51
353 13,90 68,50 111,50 33,24 -4,05 32,99 108,72 137 22,83 9,81 -59,72 22,66 45,67 -105,38
354 13,90 68,50 111,50 33,24 -3,47 33,05 109,11 137 22,83 9,81 -54,55 22,71 45,67 -100,22
355 13,90 68,50 111,50 33,24 -2,90 33,11 109,51 137 22,83 9,81 -49,34 22,75 45,67 -95,01
356 13,90 68,50 111,50 33,24 -2,32 33,16 109,91 137 22,83 9,81 -44,10 22,78 45,67 -89,77
357 13,90 68,50 111,50 33,24 -1,74 33,19 110,30 137 22,83 9,81 -38,82 22,80 45,67 -84,49
358 13,90 68,50 111,50 33,24 -1,16 33,22 110,70 137 22,83 9,81 -33,51 22,82 45,67 -79,18
359 13,90 68,50 111,50 33,24 -0,58 33,23 111,10 137 22,83 9,81 -28,18 22,83 45,67 -73,85
360 13,90 68,50 111,50 33,24 0,00 33,24 111,50 137 22,83 9,81 -22,83 22,83 45,67 -68,50
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1 Introduction 

This document summarizes the technical description and specifications of the 3.6/3.8/4.0-137 wind turbine. 

2 Technical Description of the Wind Turbine and Major Components 

The 3.6/3.8/4.0-137 is a three-bladed, upwind, horizontal-axis wind turbine with a rotor diameter of 137 meters. 

The turbine rotor and nacelle are mounted on top of one of the following towers: 

 

Turbine Hub Height in m 3.6-137 3.8-137 4.0-137 

81.5 m tubular steel - 60 Hz 50 Hz 

91.5 m tubular steel  50 Hz  

110 m tubular steel 50 Hz 50&60 Hz - 

111.5 m tubular steel 50 Hz 50&60 Hz 50 Hz 

131.4 m tubular steel 
(4.556 m OD)  

50 Hz 50&60 Hz 50 Hz 

131.4 m tubular steel (5.2 
m OD) 

50 Hz - - 

164.5 m concrete hybrid 50 Hz - - 

Table 1: Towers on which 3.6/3.8/4.0-137 are mounted 

The dimensions of the 3.6/3.8/4.0-137 with 81.5 m, 91.5 m, 110 m, 111.5 m and 131.4 m and 164.5 m hub height 

are shown in attached drawings. 

The 3MW Platform employs active yaw control (designed to steer the wind turbine with respect to the wind 

direction), active blade pitch control (to regulate turbine rotor speed) and a variable speed generator with a 

power electronic converter system. 

The 3MW Platform features a modular drive train design where the major drive train components, including 

main shaft bearing, gearbox, generator and yaw drives, are attached to a bedplate. 
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2.1 Rotor 

Rotor speed is regulated by a combination of blade pitch angle adjustment and generator/converter torque 

control. The rotor spins in a clockwise direction under normal operating conditions when viewed from an 

upwind location. 

Full blade pitch angle range is approximately 90 degrees, with the zero degree position being with the blade flat 

to the prevailing wind. Pitching the blades to a full feather pitch angle of approximately 90 degrees 

accomplishes aerodynamic braking of the rotor, thus reduces the rotor speed. 

2.2 Blades 

There are three rotor blades used on the 3.6/3.8/4.0-137 wind turbine. The airfoils transition along the blade 

span and with the thicker airfoils being located inboard towards the blade root (hub) and gradually tapering to 

thinner cross sections out towards the blade tip. Values below are typically needed to perform shadow casting 

calculations. 

 Rotor Diameter 

 137 m 

Longest chord 4.0 m 

Chord at 0.9 x rotor radius 1.0 m 

 

In order to optimize noise emissions, the rotor blades are equipped with Low-Noise-Trailing-Edges (LNTEs) at 

the pressure side of the blade’s rear edge. LNTEs are thin jagged plastic strips. The rotor blades of the 

3.6/3.8/4.0-137 are equipped with these strips at the factory. 

 

Fig. 1: LNTEs on the wind turbine rotor blade 
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2.3 Blade Pitch Control System 

The rotor utilizes a pitch system to provide adjustment of the blade pitch angle during operation. 

The active pitch controller enables the wind turbine rotor to regulate speed, when above rated wind speed, by 

allowing the blade to “spill” excess aerodynamic lift. Energy from wind gusts below rated wind speed is 

captured by allowing the rotor to speed up. 

Independent back up is provided to drive each blade in order to feather the blades and shut down the wind 

turbine in the event of a grid line outage or other fault. By having all three blades outfitted with independent 

pitch systems, redundancy of individual blade aerodynamic braking capability is provided. 

2.4 Hub 

The hub is used to connect the three rotor blades to the turbine main shaft. The hub also houses the blade 

pitch system and is mounted directly to the main shaft. To carry out maintenance work, the hub can be entered 

through one of three hatches at the area close to the nacelle roof. 

2.5 Gearbox 

The gearbox in the wind turbine is designed to transmit torsional power between the low-rpm turbine rotor and 

high-rpm electric generator. The gearbox is a multi-stage planetary/helical design. The gearbox is mounted to 

the wind turbine bedplate. The gearbox mounting is designed to reduce vibration and noise transfer to the 

bedplate. The gearbox is lubricated by a forced, cooled lubrication system with a filter to maintain oil 

cleanliness. 

2.6 Bearings 

The blade pitch bearing is designed to allow the blade to pitch about a span-wise pitch axis. The inner race of 

the blade pitch bearing is outfitted with a blade drive gear that enables the blade to be driven in pitch. The main 

shaft bearing is a two-bearing system, designed to provide bearing and alignment of the internal gearing shafts 

and accommodate radial and axial loads. 

2.7 Brake System 

The blade pitch system acts as the main braking system for the wind turbine. Braking under normal operating 

conditions is accomplished by feathering the blades out of the wind. Only two feathered rotor blades are 

required to decelerate the rotor safely into idling mode, and each rotor blade has its own backup to drive the 

blade in the event of a grid line loss. 

2.8 Generator 

The generator is a doubly fed induction generator. It is mounted to the bedplate with a mounting so designed as 

to reduce vibration and noise transfer to the bedplate. 

2.9 Gearbox/Generator Coupling 

To protect the drive train from excessive torque loads, a special coupling including a torque-limiting device is 

provided between the generator and gearbox output shaft.  
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2.10  Yaw System 

A bearing positioned between the nacelle and tower facilitates yaw motion. Yaw drives mesh with the gear of 

the yaw bearing and steer the wind turbine to track the wind in yaw. The yaw drive system contains an 

automatic yaw brake. This brake engages when the yaw drive is not operating and prevents the yaw drives from 

being loaded due to turbulent wind conditions. 

The controller activates the yaw drives to align the nacelle to the wind direction based on the wind vane sensor 

mounted on the top of the nacelle. 

The wind turbine records nacelle yaw position following excessive rotation in one direction, the controller 

automatically brings the rotor to a complete stop, untwists the internal cables, and restarts the wind turbine. 

2.11  Tower 

The wind turbine is mounted on top of a tubular steel tower (81.5 m, 91.5 m, 110 m, 111.5 m and 131.4 m hub 

height) or a hybrid tower (164.5 m hub height). Access to the turbine is through a door at the base of the tower. 

Internal service platforms and interior lighting is included. A ladder provides access to the nacelle and also 

supports a fall arrest safety system. 

Optional climb assist or service lifts are available upon request. 

2.12  Nacelle 

The nacelle houses the main components of the wind turbine generator. Access from the tower into the nacelle 

is through the bottom of the nacelle. The nacelle is ventilated, and illuminated by electric lights. A hatch 

provides access to the blades and hub. 

2.13  Wind Sensor and Lightning Rod 

An ultrasonic wind sensor and lightning rod are mounted on top of the nacelle housing. Access is accomplished 

through the hatch in the nacelle. 

2.14  Lightning Protection (according to IEC 61400-24 Level I) 

The rotor blades are equipped with lightning receptors mounted in the blade. The turbine is grounded and 

shielded to protect against lightning; however, lightning is an unpredictable force of nature and it is possible 

that a lightning strike could damage various components notwithstanding the lightning protection employed in 

the wind turbine. 
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2.15  Wind Turbine Control System 

The wind turbine can be controlled locally. Control signals can also be sent from a remote computer via a 

Supervisory Control and Data Acquisition System (SCADA), with local lockout capability provided at the turbine 

controller. 

Service switches at the tower top prevent service personnel at the bottom of the tower from operating certain 

systems of the turbine while service personnel are in the nacelle. To override any wind turbine operation, 

emergency-stop buttons located in the tower base and in the nacelle can be activated to stop the turbine in the 

event of an emergency. 

2.16  Power Converter 

The wind turbine uses a power converter system that consists of a converter on the rotor side, a DC 

intermediate circuit, and a power inverter on the grid side. 

The converter system consists of a power module and the associated electrical equipment. 

2.17  Medium Voltage Transformer and Switch Gear 

To connect each turbine to the collector system, a medium voltage transformer and medium-voltage 

switchgear are required. These devices may be either installed in the tower (GE scope) or external to the tower 

as part of a Pad Mount Transformer (customer scope). 
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3 Technical Data for the 3.6/3.8/4.0-137 

Turbine 3.6-137 3.8-137  4.0-137 

Rated output [MW] 3.63 3.83 4.03 

Rotor diameter [m] 137 

Number of blades 3 

Swept area [m2] 14741 

Rotational direction 
(viewed from an upwind 
location) 

Clockwise 

Maximum speed 
of the blade tips [m/s] 

82.0 82.0 84.1 

Orientation Upwind 

Nominal Rotor Speed [rpm] 11.43 11.43 11.72 

Minimum Rotor Speed [rpm] 6.6 

Maximum Rotor Speed 
[rpm] 

~13.6 ~13.6 ~13.9 

Speed regulation Pitch control 

Aerodynamic brake Full feathering 

Color of outer components 
RAL 7035 

(light grey) 

Reflection degree/Gloss 
degree 

Steel tower 

30 - 60 Gloss units measured at 60° as per ISO 2813 

Reflection degree/Gloss 
degree 

Rotor blades, Nacelle, Hub 

60 - 80 Gloss units measured at 60° as per ISO 2813 

Reflection degree/Gloss 
degree  

Hybrid Tower  

Concrete gray (similar RAL 
7035); gloss matte 

- - 

Table 2: Technical data 3.6/3.8/4.0-137 wind turbine  
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Atmospheric corrosion protection (corrosion categories as defined by ISO 12944 2:1998) 

Corrosion protection - Tower Shell Coating 
Internal/external 

C-2/C-3 (standard) 
C-4/C-5 (enhanced) 

 Corrosion protection - Tower Flange Bolts (TFB)     
Internal/external 

C-4/C-4 (standard) 
C-4/C-4 (enhanced) 

 Corrosion protection - Tower Mechanical Fasteners and 
Internals 
Internal/external 

C-3/C-3 (standard) 
C-3/C-5 (enhanced) 

Corrosion protection - Hub 
Internal/external 

C-5/C-5 

Corrosion protection - Nacelle & Hub Fasteners 
Internal/external 

C-3/-C5 

Corrosion protection - Automatic Lubrication System, Yaw 
Drive Bolts 
Internal 

C-3 

Corrosion protection - Pitch Motor, Pitch Gearbox 
Internal 

C-4 

Corrosion protection:   
Main Shaft, Pillow Block, Gearbox 
Internal 

C-4 

Corrosion protection:   
Bedplate, Generator Frame 
Internal 

C-5 

Table 3: Atmospheric corrosion protection 
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3.1 Operational Limits 

 

Turbine 3.6-137 3.8-137  4.0-137 

Hub height 
131.4 m tubular steel 

tower(1)*/** 
164.5 m hybrid tower** 

81.5 m tubular steel tower 
91.5 m tubular steel tower 
110 m tubular steel tower 

111.5 m tubular steel tower 
131.4 m tubular steel tower 

81.5 m tubular steel tower 
111.5 m tubular steel tower 
131.4 m tubular steel tower 

Wind turbine design 
standard 

* IEC 61400-1, Ed. 3 
** DIBt 2012 

IEC 61400-1, Ed. 3 IEC 61400-1, Ed. 3 

Height above sea level 
Maximum 1000 m with the maximum standard operational temperature of +40 °C. Above 

1000 m, the maximum operational temperature is reduced per DIN IEC 60034 1 (e.g., 
maximum operational temperature reduced to +30 °C at 2000 m).2 

Standard Weather 
Option (STW) 

Full power operation from -15 °C to +35 °C; 
De-rate to reach +40 °C; 

Survival temperature of -20 °C to +50 °C without the grid.3  

Full power operation from -
15 °C to +33 °C; reduction of 
power output from 4.0MW to 
3.8MW between 33ºC and 
35ºC. 
De-rate to reach +40 °C 
Survival temperature of -
20 °C to +50 °C without the 
grid.3 

Cold Weather Option 
(CW) 

Full power operation from -30 °C to +35 °C;  
De rate to reach +40 °C;  

Survival temperature of -40 °C to +50 °C without the grid.3  
n/a 

Wind conditions 
according to IEC 61400 
1 (ed. 3) for the 
standard temperature 
range 

7.5 m/s average wind speed 8.5 m/s average wind speed 8.5 m/s average wind speed 

                                                      

 
1 5.2 m OD and with TBR 

2 For installations above 1000 m isolation distances of medium voltage terminals must also be re-evaluated. 

 
3 Survival means: turbine not in operation including the heat transfer system due to lack of energy supply by the grid. 
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Turbine 3.6-137 3.8-137  4.0-137 

Maximum extreme gust 
(10 min) according to 
IEC 61400 1 (ed. 3)  

40 m/s 
(for the standard 

temperature range) 

81.5 m: 42.5 m/s STW; 42.5 
m/s CWE 

91.5 m: 42.5 m/s STW;  
110 m: 42.5 m/s STW; 40.0 

m/s CWE 
111.5 m: 42.5 m/s STW; 40.0 

m/s CWE 
131.4 m: 42.5 m/s STW; 40.0 

m/s CWE 

 
81.5 m : to be investigated 

site specific 
111.5 m : 41.0 m/s 
131.4 m : 41.0m/s  

Wind class IEC lllb + WZ S IEC llb (STW), IEC S (CWE) IEC S (STW) 

Table 4: Operational limits 
 

4  References 

 

Turbine Hub Height in m GE Drawing Number for 137 m Rotor Diameter 

81.5 m tubular steel 447W8495 

91.5 m tubular steel 450W4881 

110 m tubular steel 444W0662 

111.5 m tubular steel 447W8527 

131.4 m tubular steel (4.556 m OD) 447W8639 

131.4 m tubular steel (5.2 m OD) 444W5480 

164.5 m concrete hybrid 444W4972 

131.4 m hybrid 444W7336 

 

 

NOTE 
 

Please refer to qualification documents for Product Variant configuration details.  
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