
����� ���	 
 ���� 
 ���� ���
��� ���	   

1  

      ������ 	
���� �� ��      :�����  ����� ��� � ����� � ���� ������� ���                    



����� ���	 
 ���� 
 ���� ���
��� ���	   

2  

���!"  #�$%&'( ...................................................................................................................... 6 ����� ��� ................................................................................................................... 7 �+,%�� ����� ��� .......................................................................................................... 8 .,/#�0��%�!� ����� ��� ................................................................................................... 9 ���$ ���23�4 #�$�	........................................................................................................ 9 5�$%6 ���� �� ........................................................................................................... 10 �8%9 "�:�� ............................................................................................................. 10 ��.;,%� �<� #����� � =�>� ............................................................................................ 11 3�? ��� @3%�� .......................................................................................................... 11 #�@��A� #�$�	 .......................................................................................................... 12 ��! #���� 5� B� ��� .................................................................................................. 12 C���� #�$��#�0�	 �<� ��� ............................................................................................. 14 ��#�0 E�� ��<����� ...................................................................................................... 14 ��#�0 ��<�����........................................................................................................... 15 #�G/ 5%�� ;,�H� ....................................................................................................... 16 G�$�I�� J� 2���K� ...................................................................................................... 16 ���>2�� 5� ,5�	 ........................................................................................................... 17 #�G/ � �#� ��I� ?�� ................................................................................................. 17 ������� ��� #� ��
�/ ................................................................................................... 18 �2�#+%	 #�$�	 ��� ��!A ............................................................................................ 18 ����� ��� #� �%��� ...................................................................................................... 18 



����� ���	 
 ���� 
 ���� ���
��� ���	   

3  

4,��� �!, #� M�(2�� 4;, #��N2�� #�$�	 �<� ��� ................................................................ 19 ?( .�� ................................................................................................................. 20 ��K%O ��# 5�.��� � ��$�. ................................................................................................. 21 ��3 �<........................................................................................................................ 21 3�P Q�2�0 ................................................................................................................. 22 4R��, ��S2T�� K�,��!�� ��� ........................................................................................ 27 U0�$�� �#�#� ����� �� ................................................................................................... 43 #�$%&'( ���>2�� 5� ����� �� : .......................................................................................... 45 V�W�, �� : ................................................................................................................. 46 5�$%6 ��!A� �� : ......................................................................................................... 47 �5�.�� ���� ���23�4 ����� �� .......................................................................................... 48 I#.T �� : ................................................................................................................. 49 �+,%�� ��! #���� 5� ����� �� ......................................................................................... 50 /%�.� ����� �� #� �%��� : ................................................................................................ 50 ���23�4 X��� ;H�� ����� �� ....................................................................................... 51 �!X���� � C���� �!�/ ...................................................................................................... 53 ���23�4 �� �#�%���: ...................................................................................................... 54 &WN� �< � YU�� �<� ��A�, ��: ....................................................................................... 56 C���� ��#�0 #�$��!�� ��� ............................................................................................. 59 ����� �� � ;,�O 5%�� ................................................................................................. 62 #�$�	 �<� ��� ......................................................................................................... 66 ��Z,�J+ 3��.%? �� � C���� �<��#�0� ����� ��� .................................................................... 77 



����� ���	 
 ���� 
 ���� ���
��� ���	   

4  

C���� #�$��!�� ��� ...................................................................................................... 89 #�$��!�� #�;, N"�� ..................................................................................................... 90 #�$��!�� #�;, ��
��.................................................................................................. 91 #�$�	 ��� ��. ��3 .................................................................................................... 99 ��"%. � I��[, ����� ���............................................................................................. 100 ��Z,�J+ 3��.%? �� � C���� �<��#�0� ����� ��� .................................................................. 104 �<��#�0� #�$�	 ��� ................................................................................................ 105 C���� #�$��!�� ��� .................................................................................................... 111 #�$��!�� #�;, N"�� ................................................................................................... 112 #�$��!�� #�;, ��
��................................................................................................ 112 C���� �<#�$�#� Darrieus .............................................................................................. 114 ?��\ #�$��!�� ��� �3�%& ����� ]#� ......................................................................... 115 V�+A� U^�� #�$��!�� ��� #�;, N"��............................................................................... 116 �+A�� #�$�	 ��� ..................................................................................................... 119 4��� #�$�	 ��� & &\ I#�^ ,� _.K�.......................................................................... 120 �/�M� ��� ............................................................................................................. 124 #�!: �/�M� ��� #� �3�#� ............................................................................................. 124 �N,%&� ����� �� � ����� M/ ......................................................................................... 125 C���� #�$�	 �<� ��� .................................................................................................. 125 &� C�� U^�� #�$�	 ��� ............................................................................................. 125 #�$�	 ��� � #�;, N"��.............................................................................................. 125 #�$�	 �<� ��� 5��,�� ............................................................................................... 125 



����� ���	 
 ���� 
 ���� ���
��� ���	   

5  

#�$�	 ��� � #�;, ��
�� .......................................................................................... 126 #�$��!�� ��� &��`\ #�0 ,� _.��0 ................................................................................. 126 ����� � ���� #�$�	 �<� ��� .................................................................................... 127 �+A�� aU2(, %b #�$�	 ��� �#., � #�;, N"�� ................................................................ 127 #�$�	 ��
�� .......................................................................................................... 129 ,�+%� #�$�	 �<� ��
��: ............................................................................................... 129 �c,%9 #�$�	 �<� ��
��: ............................................................................................ 129 #�$�	 N"��.............................................................................................................. 130 �+,%�� #�$�	 N"�� ..................................................................................................... 130 #�$�	 �<� ��� #� �%��� .............................................................................................. 131 #�$�	 �<� ��� b\�0 ............................................................................................... 131 ��2W%	 ���$ ............................................................................................................ 131 ]#+ �$%	 ����, M�#�A �.K ....................................................................................... 131 C#�+, ��� � ;,�O 5%�� ............................................................................................ 132 +0�, I#�X$ ��!A� �;%	 ............................................................................................ 132 d� e���" #�%��% �� ................................................................................................. 134 d� &�����# Q�3 #� \�	 .............................................................................................. 134 C���� #�$��!�� ��� .................................................................................................... 135 #�2��� #�$�	 �<� ��� .............................................................................................. 138 ��!��#�$ ��� �#., & �� &��K �U^� �, .��K .................................................................. 143 6��,...................................................................................................................... 146   



����� ���	 
 ���� 
 ���� ���
��� ���	   

6  


�  تاریخچھ%.T & f�� ����� 5� ���>2�� g�# 	%�$ ��2�� ���%� �, 5�     �h .�.hK ih"�, ������%� f#� 	�2�(� ��� .���� f�� ����� 5� ���>2�� ��� (k�\ �% (Mm�� ��\ ��\ 5� � ��#�/#� g��� & �#  C#�+, nH� & �# M/ f��� M/ ��<      ���h0 ��h� ���h ��h�����% � �h�� �.K &2��� ��2�� ������%� O��$ ��� 	�K�, 	�2�(� om�
2�� ..�����&��� �,�# f�!%�S, � �< ���\ � �< ���� 5� �#��/ � ����N%�T ��� �<���0 ���>2�� �� � .��.  ��T #�13   ��!<�`2h�� &c��$ #� ���%5 ����c" �!%.�U< � .K ��� �3�#� & �p�U^ ��5��� O��$ �#���" 	%�O���� #� &0 �#�H f.�2K�� ��� �<�5�� ��T  ���.� #�9      �#�h, ����h��� ��h<#�q�, &h ��� 	�K�, 5�+< �, #��T ���>2�� ��,5 #� .��� &2"�� 2c�^ MrN���    .�hK�@� ?<�h0 & �# ��� ��!��K�, 5� ���N2�� �3�#� #�  Q�� 5� �.;2, Im�%� #� �� ����� 5� ���>2��1854     5� M/ �.�hW0 m�h ���h �2W� �!��K�, 	%� 5� ..K C��K      J�� ���h!A sh�A ��h,5 #� ���h 	�hK�, 	%�2�#+ ..K ���>2�� &2��%�2Z�� .���$ ��� �<.c � M/ ��!<�\/ O��$.K &2��� �!�R�Z%�,. #� i�� ��#�K  Q�� #�1931 �, #�q2�� &0 .�2��.�� #�Z �N"� #�;, � ��� ���K�,  �"#100 I�� �U�0  B�  d� C�>$#� ..<. &ZpK &23 ��3 �HT � �2,  �<30٫5 �� �2,.  #� ���%�  � &A�$ & ��A� i���, +���� ����� � ����  ��� ��!���/ 5� 200 Q�� ?�3 5� �r�, n��, t%�# ��� � �< ���0� +�� �2� �p���, �!A g�2�� ��! �#��� 5� ��� ��!��#�$  �<��h"  �h,  .hK� . I�hc��H, � I�p��;, J�X�� �.K #� &��,5 	�
($ 4����23 �� ��������� ��W� ���%� #�  #� �!�$ &0 .��26    #�hW0 5� &hNH�,  5� ?� 4,�K)45      �hU0 ��,.h��# bh% 	2"�h� �q� #� � f�!2%�� �
�� ��"�: ��+�, (9���, �%��33٪f #� ��.� 6�500 I���`, �, .K� .� 	%� #� �H%��K ��� &0 ��"�: �
�� 40 ������� ��<  B�h  #�hW0 #�  Q�h� �8�� ��.� 74�000 I���`, �, .K� )�$ Q�� 1394.(    Q�� #�2004  �!�$ ��r�,25  5� I���`,33�000 I���`, B� .���$ �.K #� ���%� �  ���>2h�� 5�  ���h��  ���h .���$ �.K �� .#� Q�� 2006 ��r�, �!� B� .���$ �.K #� ���%� � ���>2�� 5� ����� ��� 45  h`,  ��h I���  Q�hh� �phh�� &hh &hh0 (�hh��� #� J� �hh� &hhp$#)2005 �hh, ��hhW� �# �.hh^#� 4hh!\ .hhK#  Q�hh� #� .���2008 ��r�,  4�X�, ��� �������  )#�  �r�� ��2��� ( ������ )#� ��8# ������ ��2�� ��"�: f(82  �# B� I���`, &2K��  Q�� #� ���%� #� ��� B� ��"�: ..��2009  ��r�,130 ��� ���� I���`, .���   


