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Palas

Estudio aerodinamico

Este estudio se realizara partiendo del generador DOMUS, que se ha tomado como
referencia y obtendremos tanto los parametros de disefio del generador DOMUS (en
naranja), como los parametros para el disefio de nuestro rotor.

Se comienza dimensionando el rotor segun la potencia en los alabes, para ello se
establece una matriz cinco valores de Abarrida en funcion a

PaIabes

Abarrida

0,7

0,7933

0,845

¢

A

L

1,69

2

Vviento 1

0,42875

0,48589625

0,5175625

0,6125

1,035125

1,225

Vviento 2

2,80368329

3,17737422

3,38444625

4,00526184

6,76889251

8,01052368

Vviento 3

147,06125

166,662414

177,523938

210,0875

355,047875

420,175

Da’labes

Aba rrida

0,7

0,8

0,845

N

1)

1,69 2

Lalabes

0,35

2

2,28571429

2,41428571

2,85714286

4,82857143

5,71428571

0,525

1,33333333

1,52380952

1,60952381

1,9047619

3,21904762

3,80952381

1,07692308

1,23076923

13

1,53846154

2,6

3,07692308

0,7

1

1,14285714

1,20714286

-
| 1,42857143

) 2,41428571

2,85714286

0,941

0,74388948

0,8501594

0,89798087

1,06269926

1,79596174

2,12539851

BAR

Lalabes

0,35

0,525

0

,65

( 0,7)

0,941

C s1abe

0,15)

2,33333333

3,5

4,33333333

((4,66666667)

6,27333333

0,215

1,62790698

2,44186047

3,02325581

3,25581395

4,37674419

0,25

14

2,1

2,6

2,8

3,764

0,3
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2,16666667
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N[V~ | Abarrid¢ -
1 1
2| 2
3] 3
4 4
5| 5
6] 6
71 1
8 2
9] 3

10 4

11 5

12] 6

133 7

14 8

151 9

16[ 10

17] 11

18

19

20

21

22

23

24

25|

26

27] 10

28 11

29[ 1

30 2

31 3

32| 4

33 5

34 6
N

36| 8

370 9

38| 10|

39 11

40 12|

41 13|

42| 14

43] 15

44| 16

45| 17

46

47|

48|

49

50

51

52|

53]

54

55| 1

56| 11

57 12

58 13

59( 14|

60[ 15

61 16|

62 17|

63[ 18|

64 19|

65| 20|

BAR |-| Solidez| - | |M;VJ ~| Abarrid(~| Nalabe|~| Calabe ~| Lalabe -| Drotor| - BAR |- | Solidez| -

2,33333333 0,225 65| 20 0,65, 4,33333333| 0,23076923

1,59090909 0,33 66| 21 0,65, 2,95454545| 0,33846154

1,4 0,375 67) 22 0,65, 2,6| 0,38461538

3,5 0,3375 68 23 0,7 4,66666667| 0,24852071

2,33333333 03 69( 24| 0,7] 3,18181818| 0,36449704|

2,33333333 0,375 70 25 0,941 6,27333333| 0,33408284|

1,59090909 0,28875 71 26 5| 4,82857143| 1,59090909| 0,22781065

14 0,328125 72 27 5 4,82857143 1,4| 0,25887574

1,16666667 0,39375, 73[ 28 5 0,3 4,82857143| 1,16666667| 0,31065089

3,5 0,2953125 74 29 5| 3,21904762 3,5| 0,23298817

4, 0,365625 75[ 30 5| 3,21904762| 2, 0,34171598

4,66666667| 0,39375, 76 31 5| 3,21904762 2,1| 0,38831361

2, 0,2625 77 32 5 0,65 4, 0,28846154

1,59090909 0,385 78| 33 5 0,7 4,66666667| 0,31065089

35 0,39375 79| 34 6 4,82857143| 1,59090909| 0,27337278

2,33333333 0,328125 80[ 35 6 4,82857143 1,4| 0,31065089

2,33333333 0,39375] 81 36 6 0,3 4,82857143| 1,16666667| 0,37278107

1,59090909| 0,27337278| 82 37 6 3,21904762 3,5 0,2795858

1,4| 0,31065089 83[ 38 6 0,65, 4,33333333| 0,34615385

1,16666667| 0,37278107 84| 39 6 0,7] 4,66666667| 0,37278107

3,5] 0,2795858 85| 1 04 5,71428571 0,875 0,21

4, 0,34615385 8| 2 03 3,80952381 1,75 0,23625

4,66666667| 0,37278107| 87] 3 0,4] 3,80952381 1,3125 0,315,

2, 0,24852071 88| 4 0,65 2,95454545 0,2145)

1,59090909| 0,36449704 89| 5 0,65 2,6 0,24375,

3,5] 0,37278107 90| 6 0,3 0,65 2,16666667 0,2925

2, 0,31065089 91 7 0,4] 0,65 1,625 0,39

2, 0,37278107 92| 8 0,7 3,18181818, 0,231

1,59090909 0,231] 93] 9 0,7 2,8 0,2625)

1,4 0,2625| 94| 10 03 0,7] 2, 0,315,

1,16666667 0,315 95| 11 0,941 6,27333333 0,211725

3,5 0,23625 96| 12 0,941 4,27727273 0,31053,

2,38636364 0,3465 97 13 0,941 3,764 0,352875

2,1 0,39375 98| 14 03 5,71428571| 1,16666667 0,21]

4,33333333 0,2925 99| 15 0,4 5,71428571 0,875 0,28

4,66666667 0,315 100| 16 3,80952381| 2,38636364 0,231

2,33333333 0,21 101] 17 3,80952381 2,1 0,2625)

1,59090909 0,308| 102| 18 0,3 3,80952381 1,75 0,315

1,4] 0,35 103| 19 0,65, 2,95454545 0,286

3,5 0,315 104| 20 0,65, 2,6 0,325

4, 0,39 105| 21 03 0,65, 2,16666667 0,39]

2 0,2625 106| 22 0,7] 4,66666667| 0,21

1,59090909 0,385 107] 23 0,7] 3,18181818, 0,308,

35 0,39375 108| 24 0,7] 2,8 0,35

2, 0,315 109| 25 0,941 6,27333333 0,2823

4,82857143 0,875| 0,24852071 110| 26 B 5,71428571 14 0,21875
3,21904762| 2, 0,20502959 111] 27 5 03 5,71428571| 1,16666667 0,2625)
3,21904762 2,1| 0,23298817 112] 28 5 0,4] 5,71428571 0,875 0,35
3,21904762 1,75| 0,2795858 113 29 5 3,80952381| 2, 0,28875
3,21904762 1,3125| 0,37278107, 114 30| 5 3,80952381 2,1 0,328125
2,95454545| 0,25384615 115 31 5 0,3 3,80952381 1,75 0,39375

2,6| 0,28846154 116 32 5 0,65, 4 0,24375

2,16666667| 0,34615385 117| 33 5 0,65, 2,95454545 0,3575)

3,18181818| 0,27337278 118| 34| 5 0,7 4,66666667| 0,2625

2,8| 0,31065089 119| 35 5 0,7 3,18181818 0,385

2,33333333| 0,37278107, 120] 36 5 0,941 6,27333333 0,352875

6,27333333| 0,25056213 121] 37 6 5,71428571| 1,59090909 0,231

4,27727273| 0,36749112 122| 38 6 5,71428571 14 0,2625)

4,82857143 1,4| 0,20710059 123]| 39 6 0,3 5,71428571| 1,16666667 0,315
4,82857143| 1,16666667| 0,24852071] 124| 40 6 3,80952381 35 0,23625)
4,82857143 0,875 0,33136095| 125| 41 6 3,80952381| 2,38636364 0,3465)
3,21904762| 2 0,27337278 126| 42 6 3,80952381 21 0,39375
3,21904762| 2,1| 0,31065089 127] 43 6 0,65 4, 0,2925
3,21904762| 1,75| 0,37278107 128| 44 6 0,7] 4,66666667| 0,315
4, 0,23076923 129] 1 0,7] 0,15 4, 0,41785714

130] 2 4] 0,15 0,7) 1,42857143| 4,66666667 0,42




A barrida 1100
N dlabe 4100
C dlabe 0115
L s1abe 0,70
D sjabe 1,43
AR rotor 0,98
AR 4iabe 4,67
Solidez 0,42
TSR 2,10
0,015
0,01
0,005
0
0,01 0,01
-0,005
-0,01
0,015
= 700,00
E
§ 600,00
500,00
400,00
300,00
200,00
100,00
0,00

i

10

15

20 25

Velocidad de viento



TSR 2,1
Viiento | Wslabes rev/min
0 0,00| 0,00,
0,5 1,48 14,12
1 2,96 28,24
1,5 4,44 42,37|
1,87 5,53 52,82
2 5,92 56,49
2,5 7,39 70,61
3] 8,87 84,73
3,5 10,35 98,86
4 11,83| 112,98
4,5 13,31| 127,10
5| 14,79 141,22
5,5 16,27| 155,34
3 17,75 169,47
6,5 19,23| 183,59
U 20,70 197,71
7,5 22,18 211,83
8 23,66 225,95
8,5 25,14 240,08
9 26,62| 254,20
9,5 28,10| 268,32
10 29,58 282,44
10,5 31,06| 296,57
11 32,54| 310,69
11,5 34,01| 324,81
12 35,49| 338,93
12,5 36,97| 353,05
13 38,45 367,18
13,5 39,93 381,30
14 41,41 39542
14,5 42,89] 409,54
15] 44,37| 423,66
15,5 45,85| 437,79
16 47,32 451,91
16,5 48,80 466,03
17 50,28| 480,15
17,5 51,76 494,28
18 53,24 508,40
18,5 54,72| 522,52
19 56,20 536,64
19,5 57,68 550,76
20 59,15| 564,89
20,5 60,63 579,01
21 62,11| 593,13
21,5 63,59| 607,25
22| 65,07| 621,38
22,5 66,55 635,50




alpha CL Cd Cn Ct
-19,00 -1,227 0,095 -1,122 0,509 0,00 0,000 0,007 0,000 0,000
-18,75 | -1,234 | 0,090 -1,133 0,502 0,25 0,027 0,007 0,027 0,000
-18,50 -1,242 0,085 -1,144 0,494 0,50 0,053 0,007 0,053 0,000
-18,25 -1,249 0,081 -1,155 0,487 0,75 0,079 0,007 0,079 0,000
-18,00 -1,255 0,076 -1,164 0,479 1,00 0,106 0,007 0,106 0,001
-17,75 -1,260 0,072 -1,173 0,471 1,25 0,132 0,007 0,132 0,002
-17,50 -1,265 0,068 -1,180 0,463 1,50 0,158 0,007 0,158 0,003
-17,25 -1,268 0,064 -1,187 0,454 1,75 0,185 0,008 0,185 0,004
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-175 -0,185 0,008 -0,185 0,007 17,25 1,271 0,064 1,238 0,299
-1,50 -0,158 0,007 -0,158 0,005 17,50 1,267 0,068 1,234 0,299
-1,25 -0,132 0,007 -0,132 0,004 17,75 1,263 0,072 1,230 0,298
-1,00 -0,106 0,007 -0,106 0,003 18,00 1,258 0,076 1,226 0,297
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-0,25 -0,027 0,007 -0,026 0,000 18,75 1,237 0,090 1,207 0,292
0,00 0,000 0,007 0,000 0,000 19,00 1,230 0,095 1,200 0,290
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Valores de Vc y Vn para arrancar el aerogenerador
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Valores de W (velocidad local) para arrancar el aerogenerador

09€ | 0LZ £9'61| 6'vE| T1Z'86T| 6L'86S]
SSE | S9T 2€°0Z| v8'9E| €s'01Z| 2TTvY|
0SE | 09T 8602 8L'8E| 60'€2Z| ¥T'v89|
SYE | SST 19'12] zL'op|  Lr'sez| 18'LL
OvE | 0SZ [4%44 99'2p| sv'sve| ev'TLL]
SEE | SPT 6L22] L5'p| 20'192| S9'18|
OEE | OVT TE'E| Ev'9p| 9€'eLZ| 808
STE | SET 18°€Z| €2'8p| 7€'s8Z| ST'868)
0z | 0£Z STV S6'60|  6£'962| €L'L€6)
SIE | stz 9% LS'TS| €9'L0€| S0'sL6|
01€ | 0TZ 86'v] LO'ES| TL'LTE| 08'600T|
SOE | STZ 92'sT vv'vS|  v6'9Z€| 9STHOT|
00€ | 01Z 8Y'ST 59'sS|  81'SEE| ¥6'690T]
S6Z | S0T 59's2] TL95|  vE'Tve| 65'v60T|
067 | 00T SL'sZ| 65'4S| TE'8vE| TT'SIIT|
S8T | S6T 6L'ST 62'85| 90°€SE| TS'TETT|
08Z | 06T LL'ST 6L'8S| 8Y'9SE| EEEVTT]
SLT | S8T 69'52] O1'6S| 95'8S€| 8¥'0STT|
04T | 08T ¥5'S2] 02'6S| S2'65€| £8'7STT|
S9T | SLT 69'ST 01'6S| 95'8SE| 8Y'0STT]
09Z | oLt LL'ST 6L'8S| 8Y'9SE| EEEVTT]
SST | S9T 6L'S2] 62'85| 90°€SE| ZS'IETT|
0SZ | 09T SL'sZ| 65'LS|  zE'8vE| TT'STIIT]
S¥T | SST 59'sZ| TL'9S| vE'TvE| 65'V60T|
ovz | ost 8Y'ST 59'sS| 8I'SEE| ¥6'690T]
SET | SPT 92'sT vo'vs|  v6'9z€| 95 THOT|
0€Z | OPT 86'v2] LO'ES| TL'L1E| 08'600T]
STT | SET 9% LS'TS| €9'L0€| S0'sL6|
07z | OfT 1444 S6'6Y| 6L'96Z) E€L'LEG|
SIZ | szt 18°€Z| €2'8p| 2€'s8z| S7'868)]
01z | ozt €' Ev'9p| 9€'eLZ| 808
S0T | STT 6L22] LS'vp| T0'197| S9'pI8|
00Z | otT 77'22| 99'zy| Sv'8vz| TY'TLL|
S61 | SOT 19'12] zL'op|  LL'sez|  18'LeL
061 | 00T 86°02] 8L'8E| 60'€2Z| ¥T'v89|
S8T | S6 20| v8'9E| €5°0TZ| TT'TvY|
08T | 06 £9'61| 76'VE| TZ'86T| 6L'86S]
SLT | S8 2€02| v8'9E| €S'0TZ| ZI'THY|
0L1 | 08 86°02] 8L'8E| 60'€2Z| ¥T'v89|
S9T | SL 19'12| z'op|  ee'see| 18'ced
09T | 0L [4444 99'zy| Sv'8vz| Tr'TLL|
SST | S9 6L'TT LS'vp| 20'19Z) S9'VI8|
0ST | 09 27| €v'9p| 9€'eLZ| 808
SYT | SS 18'€Z| €2'8p| TE's87|  S7'868|
0vT | 0S ST'¥| S6'6Y|  6L'967| €L'LE6|
SET | S¥ 9P LS'1S| €9'L0E| SO'SL6|
0T | OoF 86'v2] LO'ES|  zL'L1E| 08'600T]
STT | SE 92'st] vr'vS|  v6'9zE| 95'THOT|
0T | O 8b'St] 59'sS| 81'sEE| ¥6'690T|
SIT | ST 59'SZ| TL'9S| vE'TYE| 6S'V6OT]
01T | 0T SL'ST 65°25| ze'sve| Te'stIT]
SOT | ST 6L'S2] 62'85| 90°€SE| ZS'IETT|
00T | OT 7514 6L'85| 8v'9SE| €E'EPTT]
S6 S 69'S 01'6S| 95'8SE| 8F'OSTT|
06 0 ¥5'ST 02'6S| SZ'65E| L8'TSTT|
S8 | SS€ 69'52] 01'6S| 95'85€| 8¥'0STT|
08 | 0SE LL'sy] 6L'85| 8v'9SE| EE'EVTT]
SL | SvE 6L'ST 62'85| 90°€SE| TS'TETT|
0L | ove SL'ST 65'LS| ZE'8VE| TZ'STIT|
S9 | SEE 59's2] TL'95|  vE‘Tve| 65'v60T|
09 | OEE 8b'sz] 59'ss| 81'sEE| ¥6'690T]
SS | STE 92'sT vv'vS|  v6'9Z€| 9STHOT|
0s | oze 867 LO'ES| ZL'LTE| 08'600T]
Sy | STE 9% LS'TS| €9'L0€| S0'sL6|
oy | OT€ ST'9| S6'6Y|  6L'967| €L'LE6|
SE | SOE 18°€Z| €2'8p| 7€'s8Z| ST'868)
0€ | 00E [4314 Ev'9p| 9€'€Lz| 80'LS8|
ST | s6T 6L22] LS'p| 20'192] S9'p18|
0z | 062 'z 99'zy| sv'sve| Tv'1Ll
ST | S8Z 19'12| zL'op|  ee'ser| T8'ced
01 | 082 86°0C 8L'8E| 60'€2Z| T'¥89)
S SLT 2E02| v8'9€| €502 2T'TYY|
o oz £9'61| 6'vE| 12'86T| 6L'865)
- 3 k1 ]

5| s

R 3

3 o =

3 o

& 2

60,00
58,00
56,00
54,00
52,00
50,00

(sopesd) anbeje ap ojnduy

48,00

46,00

44,00

42,00

40,00

38,00

36,00

34,00

32,00

30,00

28,00

26,00

—_—20

24,00

22,00

20,00

18,00

16,00

£
g
3

12,00

10,00

8,00

6,00

4,00

2,00

0,00

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

o}

2,00

-4,00

Posicion angular del dlabe (grados)



¥ Vn para

ot [orz| ere] 01| see| ce1] svig] ooor] ezer] 0o 09¢ | oce | cze| ewy] sovi] ewoe]
sse | st | oze| oo1| | se1| oz 96| voww| zeer sse | soz | se'e| zo's| vevi| eo'te
st |09 | 6r7| so0 sev| ver| ewee| swe| cosv| oce] ose | 09z | eve| vis| over] voTe]
sve | sst | see| s60| vwy| 181 veeq] oo ] zeer sve | ssz | tse| ces| ssvr| ece
ove | 0sz| ove| w0 s oct| csve| ove| ever] oL ove | osc | ss'e| se's| ovi| s
see | sve | vse| 160] v 697 se'sg so's| veos| evsr see | svz | so'e| os's| vevr| ee'ee
e |ovz | 97| cs0] s eo1| svsr| evs| eres| e oge | ove | eze| 09's| sewi| eoee]
sz | sez | 69| zs0| 0| es1| es9e| 6r's| or'es| seor sz | sec | sce| ou's| ovst| wve
oce | 0ec | or7| cro] ovs| ewr| ssed eve| svss| ces] Ozt | oec | ve'e| ei's| zzsi] eove]
sie | sz | ese| 10| ses| cen| cese| w04 eves| wiwe Ste | scz | | co's] eesT| cese
ore |ocz | sw7| w90 eS| ort| tese| evs| tows| swe] ote | ocz | ve'e| ve's| evst| cz'se]
S0 | stz | ve'e| (50| evs| (o1 vese| we's| soss| cvnn 08 | o1z | se'e| 109] zo'st| 219t
ooc |01z | 67| o050 55| veo| teer| oo's| 19'%s| ool 00t | ovz | 10 90| oo'st| evoe]
6z | soz | | wvo| sos| ero| tzoel ez wos] s see | soz | vow| ors] cost| oo
o6z |00z | o] veo] 1os| voo| ssoe| ewe| eots| ved) 06z |00z | 20| zve| zzet| 8]
ez | 6t | soe| ozo| ors| evo| ts0e s 19| s 8z | st | 60| vr9| z2'st| 00e
0z | 061 | ore| cro] oss| zeo] oote| wer| esto| iv oz [ 061 | orv| sto| oset] ozt
sz |ser | 1re| 60| eS| ovo| triel ceo| cees] wt <z | st | tvo| vre| cast| coce
oz [ost| ere| o00] eS| ooo] stie| ooo] ezes| oo oz [ osr | 2vo| zve| et wozel
oz | v | tre| 60| es| ovo| triel ceo| ceee wt soz [scr | tro] vrs| cest| coe
09z [0t | ove| cro] oss| zeo] oote| wer| esto] iv a5z [0z | ors| svel orsil ozt
sz | sor | soe| ozo| os| svo| tsoel s tome] s asz ot | eov| vve| 2ot ovce
o0sz [ 091 | sot| veo| S| voo| ssoe| eve| eoto| v 05z oot | zov| zve| czst oot
vz | sst| we| wvo| sos| ero| teos] ecv| wos| s st s [ soul orol zoei oot
ovz | 0sT| 67| o050 ss| veo| teee| oo's| 1o's| o] Sz liost| Tos] sos] oosl evoe
sez | svr | vee| (50| evs| (o1 vese| wes| eos| cvan oe2 [or | sl 10| zs'st] zvee
oez [ovt | see| w0 eS| or| tese| evs| tous| sse] oez Tovr | voel vos| evsr] zsel
sz | ser | ewe| 10| ses| cen| cesy]  coi] eves| wiwt < Teer [ evel el ceerl zoee
ozz [0er | ore| o] ovs| evr| ssee| o9 suss| ees] o Toer | el ere zear conel
stz | st | 69| cs0| 0| es1| esse| 6rs| ores| sest wre Tser [ scel orsl orer| vne
oz [0zt | w97 s80] s eo7| stor| o9s| eres| e oz Toer | 2zel oo's| sovr] el
oz | st | vse| 60| wew| 691 ee'se] s0's| vros| ever woe o | soel osel sl coee
ooz fore | ove] weol esv| ori| ssvel ove| ever] e oo Torr | seel sel oroi o
sot [ ot | eee| v wwrl wwr| weel swel sl ceer ot Tsor | ol zosl sl coee
oot [oor | eve| swol se| vl esee] swel ww ove v Toor T evel vvel vt vorel
sot [ s6 | ol oot wrv swrl weel seel wom| wer i o6 ceel 2o vew core
Mw” MM Mﬁm H‘H soe MMn mM.: BMMM H.: GM.MN oot o5 T Zeel eav 50wt vo
M vy ot N.M . M C kNw o FN Nh M st | s8 | see| cos vevi| eote
o o8 | erz| seo s 51| ez su6 0L’ ot Tos T evel vrel ovwrl vorel
sov | st | see| to0| o] 1w veed] oo ] ceer e e s e
oot | or | ove| w0 esv| ot| cswe| ove| even ece] S| S| YeE LS| s fee
091 | oz | ss'e| se's| ovi| s
ssT| 6 | vse| 60| v 691 eese so's| vros| eves T
: - > . — o > sst| 59 | oe| os's| vevr| ee'ee
ost| 09 | 97| cs0] ey eo1| sver| ovs| eres| e A
st | 05 | e[ 09| mowi] eoee]
vt | s | e9¢| zs0| cos| es1| essg 6rs| ores| ses T e i pc
- - - e = - o1 | ss | ece| ou's| ovst| wve
ovt | 0s | orz| czo] ovs| ewr| ssez| eve| svss| ces] o e B
- - - L o - ovt | 0s | ve'e| eL's| et sove]
ser | sv | | 10| ses| cen| cesg cor] evss| wiw e
- - ~ —— - - S [er [ sv | ewe| cos| ee's| cese]
et | ov | se7| w0 ees| ort| tese| eve| tows| omey] o B e
. - : L S - 061 | ov | ve'e| ve's| ev'st| s
ot | e | vee| 50| evs| o1 vesg we's| eoss| cvmt 3 e Ll
- v - 0 —— - o1 | se | soe| 109] esst| arse
ozt | oe | se7| o050 55| veo| teez| oos| to'es| oo g e
v - - oo T - 8 [0zt [ o6 | 10| so's| ov'st] evse
St | sz | we| evo| sos| ero| teof] ecv| wos| sy 2 oo T rool ovel saatl sood
o | oz | o] veo| S| vwo| ssoe| eve| eots| ved ALy
v 7 - o o o - ot | oz | cow| ere] ewst| s
sor | st | soe| ovo| o] swo| tsof s 19| sr] e T e era e oo
ot | or | ove| cro] oes| eeo| oote| wer| este] v L o YioL Ll 90
ss | s | el eoo| ees| oro| trie sso| cwe] wt QOL | O | Orvl sl oe'sy LouE
06 | 0 | zve| o0ol eS| ooo] stte| ooo] ezzs| o0l 6 | 5 | TIWL VIOl 8l Loue
s | sse| 1| eoo| ees| oro| triel sso| cwe] wt 0 | 0 | o] Crol eBSTl Z04E
08 [ose | ove| cro] oss| eeo| oote| wer| ests| v S8 | sse | 1wl vUol e8] Loue
s. | sve | soe| oco| o] svo| tsof] 65| 1979] s 08 | OS] OVWL SUS| O8] L0uE
oL [ove | o] veo| S| voo| ssoe| ewe| eots| ved SL | SVE] WL VLS| LT} 001
s | see | €| cvo| sos| 6ro| teof] eev| wos| sy O | Ove | Lo] TUO| eL'ST] L8'98
09 |oee | 67| o050 55| veo| teee| oo's| ts'es| oo SO | SeE | 0wl OUS| 95T L99E
ss [sece | vee] 50| evs| co7| veey ve's| soss| comt 09 | OF€ | 10| 90'9] 09'5T] €v'sg
0s |oze | swz] voo| ees| orr| tese| evs| 1ous| 9wy BB ESCEl] 66 10'9) 29°5T] TT 98
sy |ste | e 10| ses| cen| cesg coz] evos| wiw 05 | 0z€ | ve'E| ve's| Ev'ST) LL'5E
ov |ote | orz] w0 ovs| evr| esuz| oou| svss| zes] Sv_| STE | 68| [8%) €€ST| LE'SE
sc [ soe | 697 cs0| 0| es1| 89 6r's| ores| seor Ov | OT€ | vB'E| 6L'S| TZ'ST] €6'vE
oe [ooe | eo7[ 80| esy| o] svor| oo's| eces| et SE | SO | SL¥] OL'S| OUST) vvve
st [see | vse| 60| wew| 697 sesg oo veos| ever O | 00€ | 2| 09| 86%1) €6'ce
oc [o6z | ove| weo| esv| ort| ssve| ov's| evew| ec'st ST | Sz | So'f] 0S| vB'WE) GE'EE
st |see | see| 60| owy| 1e1| veee] oo ] zeer 07 | 06T | 8S'E| 8E'S| OLYT] Z8'ZE
ot |osz| ece| se0] sev| vt esee| s ce'sw| ocer ST | s8¢ | Te'e] 42| ssvi) €eee
s |siz| ore| oot zuv| os1| w0z oee| wown| eee] OF |08z | eve] vi's| ovvE) v9'TE
o oz | e oot see| cen] stig| ooor| erer] ooor S | stz se'e| w's| vevi] ore
s = s s s =s]¢: = 0 [oze | cze ewy| sowi| ewoe]
S
2 - 8 2 ] - R
3|z =8
T3 2 3|3 2
g3 E 3|3 >
s|e 3 S|s g
sl 3 < 5l d
2% b1 g2 2
& K 2 | < 8
$ & =

g 2 g
[=) of g
< oM oM

34,00
32,00
30,00
28,00
26,00

(s/w) {|e30] pepId0|aA) M

24,00

22,00

20,00

—1,87

10

18,00

—20

16,00

14,00

12,00

10,00

2,00

2,00

0,00

240 260 280 300 320 340 360

180 200 220

40 60 80 100 120 140 160

20

Posicion angular del dlabe (grados)



Angulos de ataque
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Ft Fn Torque P
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Caja de engranajes

- satélites: 1.25/0.30/1.0 ISO 53:1998 Perfil B

- Planeta: 1.25/0.38/1.0 ISO 53:1998 Perfil A
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- Corona: 1.25/0.38/1.0 ISO 53:1998 Perfil A
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satélite corona



Generador

Estudio aerodinamico

Para escoger entre el axial y el radial, como ambos pueden ser utiles debido a la
pequefa potencia que necesitamos conseguir, estudiaremos aerodinamicamente
ambas geometrias para conocer cual resulta menos invasiva en el flujo de aire del
aerogenerador

[+][Left] [Standard]

Imagen 3: Columnas cuadradas de farolas

Fuente: Catéalogo CREE Lighting
Visitado: 19/01/2020

Generamos los disefios en 3ds max exportamos el archivo en SAT y lo abrimos en
ANSYS



0.500

Imagen 3: Columnas cuadradas de farolas
Fuente: Catéalogo CREE Lighting
Visitado: 19/01/2020

Nombramos las caras de entrada, salida, pared e interior
Entrada la establecemos como fuerzas de entrada y le ponemos una velocidad de
1.85-

Salida con una presion de 0 pa.
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Estudio electromagnético

R2 Mayor diametro corona 380

R1 Menor diametro corona 280

D Circunferencia media 330

L perimetro 1036,728

Velocidades

Viento 1,87

Sol engrenajes 130,67

TSR 2,1

Frecuencia (Hz) a 1,87 m/s viento 19

Numero de polos 17,4498699

Rectificado nimero de polos 18

Rectificado frecuencia 19,599

Pares de polos 9
1. Datos técnicos
Cod. articulo 5-30-10-N
EAN 7640155438247
Material NdFeB
Forma Disco
Diametro 30 mm
Alto 10 mm
Tolerancia +/-0,1 mm
Sentido de magnetizacion axial (paralelo al alto)
Revestimiento nigquelado (Ni-Cu-Ni)
Tipo de fabricacion sinterizado
Magnetizacion N45
Fza. sujec. aprox. 20 kg (aprox. 196 N)
Temperatura de servicio max. 80°C
Peso 53,7212¢
Temperatura de Curie 310°C

Remanencia Br
Coercitividad bHc
Coercitividad iHc

13200-13700 G, 1.32-1.37T
10.8-12.5 kOe, 860-995 kA/m
=12 kOe, 2955 kA/m

Producto energético (BxH)max 43-45 MGOe, 342-358 kJ/m’

Sin sustancias nocivas conforme a la directiva RoH5 2011/65/UE.




FEMM Output

Point: x=0, y=0
A = 1.871e-008 Wh/m
IB] =0.264089 T

Bx =5.982e-005T
By =0.264089T

HI = 210155 Afm

Hx =47.6033 Afm

Hy = 210155 Ajm
mu_x= 1 (rel)

mu_y = 1 (rel)

E =27749.8 )Jjm~3
1 =0MA/m~2

6.438e-001 : >6.776e-001
6.100e-001 : 6.438e-001
5.762e-001 : 6.100e-001
5.423e-001 : 5.762e-001
5.085e-001 : 5.423e-001
4.747e-001 : 5.085e-001
4.409e-001 : 4.747e-001
4.071e-001 : 4.409e-001
3.733e-001 : 4.071e-001
3.395e-001 : 3.733e-001
3.057e-001 : 3.395e-001
2.719e-001 : 3.057e-001
2.381e-001 : 2.719e-001
2.043e-001 : 2.381e-001
1.705e-001 : 2.043e-001
1.367e-001 : 1.705e-001
1.028e-001 : 1.367e-001
6.904e-002 : 1.028e-001
3.523e-002 : 6.904e-002
<1.419e-003 : 3.523e-002

Density Plot: |B|, Tesla




Frecuencia (Hz) a 1,87 m/s viento 22
Numero de polos 20,2051125
Rectificado nimero de polos 20
Rectificado frecuencia 21,7766667
Pares de polos 23,7111606
Bobinas
Ndmero de bobinas 15
Altura iman hm 0,01
ancho iman wm 0,03
Airgap total g 0,003
Flujo maximo 0,001215
altura bobina tw 0,014
coil side width wc 0,011416
Seccién cobre mm2 awg 20 0,519
N espiras 310
longitud media por espira 0,102137
longitud bobina 31,66247
R fase 5,46177608
Vviento wilabes rev/min w rotor Frecuencia Ef (V) | fase (A) P fase (W) IF ESTRELLA VF ESTRELLA IF TRIANGULO | VF TRIANGULO | P estrella (kw/h) [P traingulo (kW/h)
0 0 0| 0 0| 0| 0 0| 0 0| 0 0| 0|
1 2,957746479 28,2443323 148,8476312 24,80793854) 31,13549671 5,700617581] 177,49156 5,700617581] 21,58814768 3,95258747| 31,13549671 10,6494936 5,119742522|
1,5] 4,436619718 42,36649846| 223,2714469 37,21190781 46,70324507 8,550926371] 399,3560099 8,550926371 32,38222152 5,928881205 46,70324507 23,96136059 11,51942067
1,87 5,530985915 52,81690141] 278,3450704| 46,39084507| 58,22337886| 10,66015488 620,670236 10,66015488| 40,36983616 7,391338569 58,22337886| 37,24021416| 17,90322762
2] 5,915492958 56,48866461 297,6952625 49,61587708| 62,27099343| 11,40123516 709,9662398| 11,40123516 43,17629536 7,905174941 62,27099343 42,59797439 20,47897009
2,5 7,394366197 70,61083076| 372,1190781 62,01984635| 77,83874179 14,25154395| 1109,32225 14,25154395| 53,9703692 9,881468676 77,83874179 66,55933498| 31,99839076
3 8,873239437 84,73299691] 446,5428937| 74,42381562 93,40649014| 17,10185274 1597,42404) 17,10185274 64,76444304) 11,85776241 93,40649014| 95,84544238| 46,07768269)
3,5] 10,35211268 98,85516306 520,9667093| 86,82778489) 108,9742385 19,95216153 2174,271609 19,95216153 75,55851688| 13,83405615 108,9742385 130,4562966 62,71684589)
4 11,83098592 112,9773292] 595,390525 99,23175416 124,5419869 22,80247032 2839,864959 22,80247032 86,35259072| 15,81034988| 124,5419869 170,3918976 81,91588035
4,5] 13,30985915 127,0994954| 669,8143406 111,6357234] 140,1097352 25,65277911 3594,204089 25,65277911 97,14666456| 17,78664362) 140,1097352 215,6522453 103,6747861
5 14,78873239 141,2216615 744,2381562 124,0396927| 155,6774836| 28,5030879 4437,288999 28,5030879 107,9407384| 19,76293735| 155,6774836| 266,2373399 127,993563]
5,5] 16,26760563| 155,3438277| 818,6619718| 136,443662 171,2452319 31,35339669 5369,119689 31,35339669 118,7348122] 21,73923109 171,2452319| 322,1471813 154,8722113}
6] 17,74647887 169,4659938| 893,0857875 148,8476312] 186,8129803 34,20370548 6389,696158, 34,20370548 129,5288861 23,71552482 186,8129803 383,3817695| 184,3107308|
6,5] 19,22535211 183,58816 967,5096031 161,2516005) 202,3807286) 37,05401427| 7499,018408 37,05401427| 140,3229599| 25,69181856 202,3807286) 449,9411045 216,3091215]
7 20,70422535 197,7103261 1041,933419| 173,6555698| 217,948477| 39,90432306 8697,086438, 39,90432306 151,1170338| 27,66811229) 217,948477| 521,8251863 250,8673836|
7,5] 22,18309859| 211,8324923 1116,357234 186,0595391 233,5162254| 42,75463186) 9983,900248| 42,75463186) 161,9111076) 29,64440603 233,5162254| 599,0340149 287,9855168|
8 23,66197183| 225,9546584 1190,78105) 198,4635083 249,0839737| 45,60494065| 11359,45984, 45,60494065| 172,7051814, 31,62069976| 249,0839737| 681,5675902 327,6635214]
8,5 25,14084507 240,0768246| 1265,204866| 210,8674776| 264,6517221 48,45524944| 12823,76521 48,45524944| 183,4992553| 33,5969935 264,6517221 769,4259124| 369,9013972
9| 26,61971831) 254,1989907| 1339,628681| 223,2714469) 280,2194704 51,30555823] 14376,81636) 51,30555823] 194,2933291| 35,57328723] 280,2194704) 862,6089814| 414,6991442
9,5] 28,09859155 268,3211569) 1414,052497| 235,6754161] 295,7872188 54,15586702] 16018,61329| 54,15586702] 205,087403| 37,54958097| 295,7872188| 961,1167972| 462,0567626|
10| 29,57746479| 282,443323 1488,476312] 248,0793854| 311,3549671 57,00617581] 17749,156| 57,00617581] 215,8814768 39,5258747| 311,3549671 1064,94936| 511,9742522|
10,5/ 31,05633803 296,5654892| 1562,900128| 260,4833547| 326,9227155| 59,8564846 19568,44449 59,8564846 226,6755506) 41,50216844] 326,9227155 1174,106669)| 564,451613
11 32,53521127| 310,6876553) 1637,323944 272,8873239| 342,4904639 62,70679339| 21476,47875 62,70679339| 237,4696245| 43,47846217| 342,4904639 1288,588725)| 619,4888451]
11,5| 34,01408451) 324,8098215| 1711,747759) 285,2912932| 358,0582122| 65,55710218 23473,2588) 65,55710218 248,2636983| 45,45475591 358,0582122] 1408,395528| 677,0859485)
12| 35,49295775| 338,9319876) 1786,171575| 297,6952625| 373,6259606| 68,40741097 25558,78463] 68,40741097 259,0577722| 47,43104964| 373,6259606| 1533,527078| 737,2429231]
12,5 36,97183099 353,0541538] 1860,595391] 310,0992318] 389,1937089) 71,25771976) 27733,05624| 71,25771976] 269,851846| 49,40734338 389,1937089) 1663,983375| 799,959769|
13 38,45070423| 367,17632 1935,019206| 322,503201 404,7614573, 74,10802855] 29996,07363| 74,10802855] 280,6459198| 51,38363711] 404,7614573| 1799,764418] 865,2364861
13,5 39,92957746) 381,2984861) 2009,443022| 334,9071703) 420,3292057| 76,95833734 32347,8368| 76,95833734| 291,4399937 53,35993085 420,3292057 1940,870208 933,0730746
14] 41,4084507 395,4206523| 2083,866837 347,3111396 435,896954| 79,80864613| 34788,34575 79,80864613| 302,2340675 55,33622458 435,896954| 2087,300745 1003,469534
14,5 42,88732394 409,5428184| 2158,290653 359,7151088 451,4647024 82,65895492| 37317,60048| 82,65895492| 313,0281414| 57,31251832] 451,4647024 2239,056029 1076,425865
15 44,36619718 423,6649846| 2232,714469 372,1190781 467,0324507 85,50926371 39935,60099 85,50926371 323,8222152 59,28881205 467,0324507 2396,136059 1151,942067
15,5 45,84507042 437,7871507 2307,138284 384,5230474 482,6001991| 88,3595725 42642,34728| 88,3595725 334,616289 61,26510579 482,6001991 2558,540837 1230,018141
16 47,32394366 451,9093169 2381,5621] 396,9270166) 498,1679474 91,20988129 45437,83935 91,20988129 345,4103629 63,24139953| 498,1679474 2726,270361 1310,654086|
16,5] 48,8028169| 466,031483 2455,985915 409,3309859 513,7356958 94,06019008)| 48322,0772 94,06019008)| 356,2044367| 65,21769326 513,7356958 2899,324632 1393,849902
17 50,28169014| 480,1536492| 2530,409731 421,7349552| 529,3034442| 96,91049887| 51295,06083| 96,91049887| 366,9985106| 67,193987| 529,3034442| 3077,70365 1479,605589
17,5] 51,76056338 494,2758153] 2604,833547| 434,1389245 544,8711925 99,76080766) 54356,79024| 99,76080766 377,7925844 69,17028073 544,8711925 3261,407414 1567,921147|
18| 53,23943662| 508,3979815 2679,257362 446,5428937| 560,4389409 102,6111165 57507,26543 102,6111165] 388,5866582 71,14657447| 560,4389409 3450,435926| 1658,796577|
18,5] 54,71830986 522,5201476 2753,681178| 458,946863 576,0066892 105,4614252 60746,48639 105,4614252 399,3807321 73,1228682) 576,0066892| 3644,789184| 1752,231878|
19| 56,1971831 536,6423138| 2828,104994| 471,3508323 591,5744376 108,311734 64074,45314| 108,311734 410,1748059 75,09916194 591,5744376 3844,467189 1848,22705
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