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DM C\@ DR CDRS@B@AKD K@ DWOKNS@BĤ M PTD DEDBS_@M O@\RDR BNLN 4RS@CNR >MHCNR# 3HM@L@QB@# 1KDL@MH@# 6NK@MC@#
4RO@]@# 7MCH@ X 2GHM@ DMSQD LTBGNR NSQNR$

1 LNCN CD QDEDQDMBH@# RD HMCHB@M K@R ONSDMBH@R HMRS@K@C@R @ MDR CD ’%%+ ONQ KNR OQHMBHO@KDR O@\RDR OQNCTBSNQDR
CD DMDQF\@ D K̂HB@ DM DK LTMCN/ 1KDL@MH@ ’%$+’’ :?0 4RO@]@ &&$+(% :?0 4RS@CNR >MHCNR &&$+%( :?0 7MCH@
+’,% :?0 2GHM@ ’*.. :? X 3HM@L@QB@ (&(+ :?$ 4K SNS@K LTMCH@K @KB@MY@A@ @ ,)$&*( :? !5TDMSD ??41"$

06



07

27  ;D;H=R7  9EDJ;D?:7  ;D  ;B  L?;DJE  FK;:;  I;H  JH7DI<EHC7:7#  I;=UD  I;7  B7  D;9;I?:7:#  ;D  ;D;H=R7  ;BQ9JH?97#
C;9PD?97 E JQHC?97$ 27I FEI?8?B?:7:;I :; KIE GK; E<H;9; B7 ;D;H=R7 ;BQ9JH?97 IED 8?;D 9EDE9?:7I$ 0D 9K7DJE 7 B7
C;9PD?97#  ;D  ;B  97IE  GK;  DEI  E9KF7#  I;  KJ?B?O7  ;B  8EC8;E  :;  7=K7  E  CEB?;D:7  :;  :?IJ?DJEI  FHE:K9JEI$  27
;D;H=R7  JQHC?97  I;  9EDI?=K;  7  F7HJ?H  :;  B7  ;D;H=R7  C;9PD?97$  47H7  ;<;9JK7H  ;I7  JH7DI<EHC79?TD  I;  KJ?B?O7D
:?IJ?DJEI J?FEI :; ;GK?F7C?;DJEI$ 0D JQHC?DEI =;D;H7B;I DE I; H;GK?;H;D =H7D:;I L;BE9?:7:;I :; L?;DJE F7H7
FHE:K9?H ;D;H=R7# CPI 8?;D 7B 9EDJH7H?E# 9K7D:E ;B L?;DJE ;I :;C7I?7:E ?DJ;DIE I; >79; D;9;I7H?E :;J;D;H BEI
;GK?FEI  F7H7  ;L?J7H  :;J;H?EHE$  0D  B7  C7NEHR7  :;  BEI  97IEI#  KD  ;GK?FE  9EC?;DO7  7  =;D;H7H  ;D;H=R7  9ED  KD7
L;BE9?:7: :;B L?;DJE :; ) C;JHEI FEH I;=KD:E !C%I"# ;GK?L7B;DJ; 7 KDEI ’* AC%>$ 0DJH;=7 IK FEJ;D9?7 CPM?C7
9K7D:E B7 L;BE9?:7: ;I :;B EH:;D :; BEI ’( 7 ’*C%I !)& 7 ** AC%>" N ;I D;9;I7H?E I797HB7 :; I;HL?9?E 9K7D:E
7B97DO7 (*C%I !,&AC%>"$

0M?IJ;D :EI J?FEI FH?D9?F7B;I :; CPGK?D7I GK; 7FHEL;9>7D B7 ;D;H=R7 9EDJ;D?:7 ;D ;B L?;DJE- BEI CEB?DEI# GK;
I; KJ?B?O7D <KD:7C;DJ7BC;DJ; F7H7 8EC8;E C;9PD?9E :; 7=K7# N BEI 7;HE=;D;:EH;I :; ;B;9JH?9?:7:$

0I CKN 9ECUD ;D ;B 97CFE B7 KJ?B?O79?TD F7H7 ;MJH7;H 7=K7 :;B IK8IK;BE$ 0B ;GK?FE KJ?B?O7:E I; :;DEC?D7
CEB?DE CKBJ?F7B7 ;D H7OTD :; ;IJ7H 9ECFK;IJE FEH KD DUC;HE ;B;L7:E !’( 7 ’+" :; F7B7I$ 27 H7OTD :; ;IJ;
I?IJ;C7 H7:?97 ;D GK; 9ED CKN 87@7 L;BE9?:7: :; L?;DJE !7F;D7I KD7 8H?I7" ;IJP ;D 9ED:?9?ED;I :; JH787@7H$ .B
=?H7H 799?ED7 C;9PD?97C;DJ; KD7 8EC87 GK; ;MJH7; ;B 7=K7 D;9;I7H?7$
0B :?I;SE :; ;IJ; J?FE :; CEB?DE ;I :; EH?=;D DEHJ;7C;H?97DE# ?DJHE:K9?:E ;D .H=;DJ?D7 7 C;:?7:EI :;B I?=BE
F7I7:E N >EN :; <78H?979?TD D79?ED7B$ 67C8?QD ;I CKN KJ?B?O7:E ;D .KIJH7B?7# 5K:P<H?97# 1EB7D:7 N /?D7C7H97$

3EB?DEI

00

La transformación de la energía eólica

27I C7GK?D7I ;TB?97I



22

2IJEI <GK@FEI <IJQD <IF<:@8BC<DJ< ;@I<T8;EI F8H8 FHE;K:@H <B<:JH@:@;8;& 2D B8 8:JK8B@;8; I< =89H@:8D CQGK@%
D8I :EC<H:@8B<I ;< CKO L8H@8;EI J8C8TEI$ ;<I;< CKO 98A8I FEJ<D:@8I "(’’ 8 (*’ 7# ?8IJ8 ,’’ O -’’ 3M& O O8
<IJQD IKF<H8D;E B8 <J8F8 <NF<H@C<DJ8B CE;<BEI ;< ?8IJ8 (&*’’ 3M& ;< FEJ<D:@8& / ;@=<H<D:@8 ;< BEI CEB@DEI$
<IJEI <GK@FEI I< :8H8:J<H@P8D FEH J<D<H FE:8I F8B8I FEHGK< ;< <IJ8 C8D<H8 8B:8DP8D 8 ;<I8HHEBB8H KD8 C8OEH

:@<D:@8 ;< JH8DI=EHC8:@UD ;< B8 <D<H>S8 FH@C8H@8 :EDJ<D@;8 <D <B L@<DJE& 5@ 9@<D <N@IJ<D 8B>KDEI ;< KD8 IEB8
F8B8$ BEI ;< ;EI E JH<I IED BE CQI KJ@B@P8;EI&

5@DJRJ@:8C<DJ< KD 8<HE><D<H8;EH <IJQ :ED=EHC8;E FEH ;EI <B<C<DJEI FH@D:@F8B<I. KD HEJEH :ECFK<IJE FEH KD
<A<  O  B8  E  B8I  F8B8I  GK<  <I  8::@ED8;E  FEH  <B  L@<DJE$  O  KD  ><D<H8;EH  GK<  I<  CK<L<  FEH  8HH8IJH<  ;<B  HEJEH&  4EI
HEJEH<I ;< BEI 8<HE><D<H8;EH<I ;< FEJ<D:@8 C<;@8D8 <D 8;<B8DJ< "CQI ;< )’ 3M&# DE ;<I8HHEBB8D >H8D DVC<HE
;< H<LEBK:@ED<I$ :EDI@;<HQD;EI< :ECE DEHC8B <B EH;<D ;< +’ 8 ,’ H<LEBK:@ED<I FEH C@DKJE&
6<D@<D;E <D :K<DJ8 GK< BEI ><D<H8;EH<I DEHC8BC<DJ< JH898A8D 8 KD8I (&*’’ H&F&C&$ F8H8 8;<:K8H B8I ;@IJ@DJ8I
L<BE:@;8;<I ;< JH898AE ;< <IJEI ;EI <B<C<DJEI I< @DJ<H:8B8 KD8 :8A8 CKBJ@FB@:8;EH8&

2D B8I CQGK@D8I F<GK<T8I <B ><D<H8;EH IK<B< I<H KD 8BJ<HD8;EH :ED<:J8;E ;@H<:J8C<DJ< 8B <A< ;< HEJ8:@UD&
5< FK<;< ;@=<H<D:@8H 8 BEI 8<HE><D<H8;EH<I <D ;EI >H8D;<I >HKFEI I<>VD I<8 B8 FEI@:@UD ;<B <A< ;< HEJ8:@UD.
;< <A< L<HJ@:8B O ;< <A< ?EH@PEDJ8B& /C98I J<:DEBE>S8I J@<D<D 8IF<:JEI =8LEH89B<I O ;<I=8LEH89B<I&

4EI 8<HE><D<H8;EH<I ;< <A< L<HJ@:8B J@<D<D B8 L<DJ8A8 ;< DE D<:<I@J8H EH@<DJ8HI< H<IF<:JE 8 B8 ;@H<::@UD ;<
;ED;<  IEFB8  <B  L@<DJE$  FEHGK<  :K8BGK@<H8  I<8  <BB8$  8::@ED8  <D  B8  C@IC8  =EHC8  IE9H<  IK  HEJEH&  /;<CQI$  BEI
<GK@FEI ;< ><D<H8:@UD O :EDJHEB I< K9@:8D 8B F@R ;< B8 <IJHK:JKH8 I@CFB@ :8D;E ;< <IJ8 C8D<H8 <B 8::<IE 8 BEI
C@ICEI O 898H8J8D;E FEH :EDI@>K@<DJ< <B C8DJ<D@C@<DJE& 68C9@RD E=H<:<D KD8 HE9KIJ<P O H<I@IJ<D:@8
;<IJ8:89B<  F8H8  I<H  KJ@B@P8;EI  <D  PED8I  ;<  L@<DJEI  8HH8D:?8;EI  O  ;<  ;@H<::@ED<I  :8C9@8H@8I&  0ECE  FH@D:@F8B
<B<C<DJE ;<I=8LEH89B< I< FK<;< C<D:@ED8H GK< B8 < :@<D:@8 ;< :EDL<HI@UD <D<H>RJ@:8 <I 8B>E C<DEH GK< B8 ;< BEI
;<B EJHE J@FE&

2D BEI 8<HE><D<H8;EH<I ;< <A< ?EH@PEDJ8B$  <B FB8D ;< HEJ8:@UD ;<9< :EDI<HL8HI< F<HF<D;@:KB8H 8 B8 ;@H<::@UD
;<B  L@<DJE  F8H8  FE;<H  :8FJ8H  B8  CQN@C8  <D<H>S8&  2D  :EDI<:K<D:@8$  F8H8  8;<:K8HI<  8  B8I  L8H@8:@ED<I  ;<
;@H<::@UD$ ;<9< @DIJ8B8HI< 8B>VD C<:8D@ICE GK< EH@<DJ< B8 FEI@:@UD ;<B HEJEH& 2D <GK@FEI F<GK<TEI O C<;@8%
DEI "?8IJ8 KDEI (’ U (* 3M&# <B I@IJ<C8 ;< EH@<DJ8:@UD <I I<D:@BBE O C<:QD@:E$ H<FH<I<DJ8;E FEH KD J@CUD ;<
:EB8 GK< H<8::@ED8 <D =EHC8 8KJECQJ@:8&

2D  <GK@FEI  ;<  C8OEH  J8C8TE  O  CKO  <IF<:@8BC<DJ<  <D  BEI  >H8D;<I  ";<  CQI  ;<  (’’  3M&#$  B8  EH@<DJ8:@UD  ;<B
<GK@FE I< :EDJHEB8 <B<:JHUD@:8C<DJ< 8 JH8LRI ;< KD I@IJ<C8 :ECFKJ8H@P8;E& 2B ><D<H8;EH$ 8IS :ECE B8 :8A8 ;<
CKBJ@FB@:8:@UD$ <IJQD K9@:8;EI <D <B :K<HFE ;<B <GK@FE$ GK< I< <D:K<DJH8 <D B8 F8HJ< IKF<H@EH ;< B8 JEHH<& 2IJ<
JH8< 8F8H<A8;E FEH KD B8;E B8 D<:<I@;8; ;< KD @CFEHJ8DJ< :89B<8;E F8H8 :ED;K:@H B8 :EHH@<DJ< ><D<H8;8 O B8I
I<T8B<I <DL@8;8I 8B I@IJ<C8 ;< :EDJHEB O FEH EJHE <B @D:EDL<D@<DJ< GK< :K8D;E I< FHE;K:< 8B>KD8 8L<HS8 E I<
<=<:JV8 KD :EDJHEB ;< HKJ@D8$ <I D<:<I8H@E IK9@H 8 B8 JEHH<&

08

0ECE  I<  L<$  B8I  ;@=<H<D:@8I  8  =8LEH  E  <D  :EDJH8  ;<  :K8BGK@<H8  ;<  B8I  ;EI  J<:DEBE>S8I  DE  8B:8DP8D  8  I<H  ;<
IK :@<DJ< <DL<H>8;KH8 :ECE F8H8 ;<I:8B@ :8H 8 D@D>KD8 ;< <BB8I& 1< JE;EI CE;EI$ <I @CFEHJ8DJ< 8:EJ8H GK<
CQI ;<B -’! ;< BEI =89H@:8DJ<I I< @D:B@D8D FEH <B I@IJ<C8 ;< <A< ?EH@PEDJ8B&

/<HE><D<H8;EH<I



09

)5 ><8 ./ =8.+ 0>/7=/ /7/;1B=3-+ 9;/</7=+ =+7=8 ?/7=+4+< -868 ./<?/7=+4+<$ 98; 58 :>/ /< 3698;=+7=/$ +7=/< ./
/69;/7./; >7+ >=353A+-3D7$ /0/-=>+; >7 ,+5+7-/ /7=;/ 58< 9;8 @ 58< -87=;+ ./ >7+ > 8=;+ 98<3,5/ + >=353A+;& *+
/7/;1C+ /D53-+$ 98; <>9>/<=8$ 78 9>/./ /<-+9+; + /<=+ 9;/63<+& (868 9;37-39+5/< ?/7=+4+< </ 9>/./7 6/7-38%
7+;

#  /< 37+18=+,5/

#  78 /< -87=+637+7=/

#  /< ./ 53,;/ +--/<8 !1;+=>3=+"

#  </ 9>/./ +9;8?/-2+; /7 5+ 6/.3.+ ./ 5+< 7/-/<3.+./< ./5 686/7=8

)7 -+6,38 5+< 6+@8;/< ./<?/7=+4+< 37.3-+7’

#  </ /7->/7=;+ .3<9/;<+$

#  /< 37=/;63=/7=/ @ +5/+=8;3+ !78 -87=37>+"

))

Sobre el aprovechamiento de la energía eólica



++

-5 7BA8=7=RA DH9 F9 CH989 7BAF=89E5E ABE@5? 9A ?5 @5LBE C5EG9 89? C?5A9G5 9F DH9 ?5F 75E57G9EPFG=75F 89? I=9AGB
AB  E9FH?G9A  FH 7=9AG9@9AG9  5897H585F  C5E5  FH  HG=?=M57=RA  7B@B  :H9AG9  9A9E;OG=75  =@CBEG5AG9#  F5?IB  C5E5
5CEBI97<5@=9AGBF 89 C9DH9Q5 CBG9A7=5% /B B6FG5AG9# 9K=FG9A E9;=BA9F 8BA89 ?5F 7BA8=7=BA9F 89 B7HEE9A7=5
89? E97HEFB 9A9E;OG=7B FBA G5?9F DH9 E9FH?G5A FH@5@9AG9 I9AG5>BF5F C5E5 FH 5CEBI97<5@=9AGB%

*9F89 9? CHAGB 89 I=FG5 97BAR@=7B# 5SA 7H5A8B ?5 =AI9EF=RA =A=7=5? A979F5E=5 C5E5 ?5 =AFG5?57=RA 89 ?BF F=FG9@5F
89 75CG57=RA 9R?=75 9F @5LBE DH9 ?5 E9DH9E=85 C5E5 HA F=FG9@5 8=9F9?# ?BF 9DH=C5@=9AGBF 9R?=7BF G=9A9A 65>BF
7BFGBF 89 @5AG9A=@=9AGB# T7B@6HFG=6?9U ;E5G=F L HA5 I=85 SG=? CEB?BA;585 !(& 5QBF B @NF"# ?B DH9 ?9F C9E@=G9
7B@C9G=E 7585 I9M @NF 9 75M@9AG9 7BA BGE5F :H9AG9F 9A9E;OG=75F%

-5  9A9E;P5  9?O7GE=75  ;9A9E585  5  C5EG=E  89  9FG9  G=CB  89  9DH=C5@=9AGB  F9  89FG=A5#  CBE  FHCH9FGB#  5  F5G=F:579E
A979F=8589F 89 GE565>B L 7BA:BEG E9DH9E=85F CBE 9? <B@6E9% *9 ?5F 8=FG=AG5F CBF=6=?=8589F 89 8=FCBA=6=?=858 89
9FG5  9A9E;P5  ;9A9E585#  @9A7=BA5E9@BF  GE9F  75FBF  DH9#  5?  @9ABF  9A  AH9FGEB  C5PF#  7BA:BE@5A  F=GH57=BA9F
;9A9E5?=M585F L 6=9A 75E57G9E=M585F%

5  35FG5F MBA5F 89? C5PF G=9A9A CB6?57=RA L 9FG56?97=@=9AGBF EHE5?9F L 89 F9EI=7=BF 8=FC9EFBF G5?9F 7B@B
9FG5A7=5F#  9F7H9?5F#  CH9FGBF  89  ;9A85E@9EP5#  CB?=7P5F  8=FC9AF5E=BF  @O8=7BF#  9G7%  /BE@5?@9AG9  9FG5  ;9AG9  L
9FG56?97=@=9AGBF  AB  G=9A9A  5779FB  5  HA5  CEBI=F=RA  9A9E;OG=75  F9;HE5  L  7BA 56?9%  .98=5AG9  @NDH=A5F  89
C9DH9Q5 CBG9A7=5 !;9A9E5?@9AG9 @9ABF 89 ’& ,J" F9 CH989 CEBI99E# F= ?5 75?=858 89? E97HEFB 9R?=7B 9F
5897H585#  89  9A9E;P5  C5E5  @9>BE5E  ?5F  7BA8=7=BA9F  89  I=85  CBF=6=?=G5A8B  9?  5779FB  5  =?H@=A57=RA#  7B@HA=$
757=RA FB7=5? L 89 F9;HE=858 !G9?9I=F=RA# E58=B# 9G7%" L 9I9AGH5?@9AG9 ?5 HG=?=M57=RA 89 5?;HA5F C9DH9Q5F <9EE5@=9AG5F
9?O7GE=75F%

6  0GEB  5FC97GB  F9  79AGE5  9A  ?5  9K=FG9A7=5  89  HA  =@CBEG5AG9  AS@9EB  89  C9DH9Q5F  ?B75?=8589F  8BA89  L5  F9
7H9AG5 7BA HA F9EI=7=B 9?O7GE=7B 89 BE=;9A GOE@=7B# 9A ;9A9E5? 577=BA58B 5 ;5F B=?# 9? DH9 9A @H7<BF 75FBF CBE
E5MBA9F 89 7BFGB L CEBG977=RA 89? 9DH=CB F9 HG=?=M5 FB?5@9AG9 HA5F CB75F <BE5F 5? 8P5# =@C=8=9A8B 89 9FG5
@5A9E5 9? 9I9AGH5? 9FG56?97=@=9AGB 89 C9DH9Q5F =A8HFGE=5F 89E=I585F 89 ?5 57G=I=858 ?B75? L E9GE5F5A8B
G5@6=OA  ?5F  CBF=6=?=8589F  89  @9>BE  7BA8=7=RA  89  I=85  89  ?5  CB6?57=RA  =AIB?H7E585%  2=  ?5F  7=E7HAFG5A7=5F  ?B
C9E@=G9A#  57BC?5A8B  @NDH=A5  9R?=75F  89  HA5  75C57=858  57BE89  7BA  ?5  89  ?BF  9DH=CBF  9K=FG9AG9F#  F9  CH989
@9>BE5E ?5 75?=858 89? F9EI=7=B 5H@9AG5A8B FH 7BA 56=?=858 L CE9FG57=RA# 7BA 9? 5;E9;58B 89 CB89E ?B;E5E HA5
8=F@=AH7=RA 9A 9? 7BAFH@B 89 7B@6HFG=6?9%

7  1BE S?G=@B# 9A E9;=BA9F 7BA E97HEFB 9R?=7B 5897H58B# F= F9 7H9AG5 7BA HA5 E98 89 GE5AF@=F=RA 89 5?G5 G9AF=RA#
9F CBF=6?9 9FG56?979E I9E8589E5F T79AGE5?9FU 9?O7GE=75 7BA:BE@585 CBE HA AS@9EB I5E=56?9 C9EB 9A ;9A9E5?
=@CBEG5AG9 89 GHE6=A5F 89 9?9I585 CBG9A7=5 !()& 4 9A 589?5AG9"% -5 9A9E;P5 ;9A9E585 9A 9FG5F =AFG5?57=BA9F#
89AB@=A585F ;E5A>5F B C5EDH9F 9R?=7BF# =A;E9F5 8=E97G5@9AG9 5 ?5 E98%

10

Utilización de la energía electrica
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Protocolo de Kyoto - Mecanismos de Desarrollo Limpio
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