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§ 5. � � � � � � � � �  � � � � �  �  � � � �  � �  01  � � � � �  2005 � � � � � � . 
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� � � � � ) � � � �  1 ! � �  %� . 7, � � . 1. 
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	 0 - � 2 �  � / � 8 � � � / �  � 0  * 
 � 5 0 / � � � � / �  : 0 * / � 1�  � �    * 
 � 5 0 / � � � �   - � � �    

 

* � � � � � � %� �  
� � � �   1 � � � � � � �  � � � � � � � � � �   

� � %� � � � � � � � �  � � � &� �  
� � � � � � � � � � �    

-11,0 °C 
� � � � � � � � � � �  

� � � � �  

� � %� � � : 21.10  

* � � #: 20.04 3� � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 2400 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 1,9 2,7 5,1 10,2 15,6 20,2 23,7 22,3 19,0 13,8 9,0 4,3 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  22,9 34,8 47,7 63,6 77,7 84,3 83,7 75,9 60,7 40,9 26,1 20,2 

� � � � !  40,4 59,2 68,4 85,5 108,3 122,0 126,4 126,2 104,5 68,0 45,8 36,6 

- � � � �  40,4 59,2 68,4 85,5 108,3 122,0 126,4 126,2 104,5 68,0 45,8 36,6 

< �  72,7 95,9 87,5 83,7 90,5 97,4 104,9 126,5 133,7 104,3 80,6 67,8 

+ � � � � � � � � � � �  
� � � � � " � � � �  50,1 81,2 109,0 149,7 194,1 218,0 226,5 219,7 166,5 97,2 58,3 43,9 

 

* � � � � � � %� �  
� � � �  2 

3 � � � � � ) �   

� � %� � � � � � � � �  � � � &� �  
� � � � � � � � � � �  

-15,0 °C 
� � � � � � � � � � �  

� � � � �  

� � %� � � : 21.10  

* � � #: 25.04 3� � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 

2800 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 0,5 0,9 4,0 9,7 14,9 18,4 21,0 20,7 15,8 11,6 6,3 0,7 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  22,9 34,8 47,7 63,6 77,7 84,3 83,7 75,9 60,7 40,9 26,1 20,2 

� � � � !  40,4 59,2 68,4 85,5 108,3 122,0 126,4 126,2 104,5 68,0 45,8 36,6 

- � � � �  40,4 59,2 68,4 85,5 108,3 122,0 126,4 126,2 104,5 68,0 45,8 36,6 

< �  72,7 95,9 87,5 83,7 90,5 97,4 104,9 126,5 133,7 104,3 80,6 67,8 

+ � � � � � � � � � � �  
� � � � � " � � � �  50,1 81,2 109,0 149,7 194,1 218,0 226,5 219,7 166,5 97,2 58,3 43,9 
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* � � � � � � %� �  
� � � �  3 

� � � � � � �  	 � � � � � �   - � � � � %� �  � �  � .3 � � � �  

� � %� � � � � � � � �  � � � &� �  
� � � � � � � � � � �  

-17 °C 
� � � � � � � � � � �  
� � � � �  

� � %� � � : 23.10 

* � � #: 15.04 3� � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 

2600 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 0,1 0,0 5,9 12,5 17,4 21,4 24,0 23,4 19,2 13,3 6,7 0,8 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � %� � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  21,2 33,5 46,2 62,4 76,8 83,4 82,7 74,5 58,7 38,9 24,4 18,4 

� � � � !  36,8 56,9 67,0 84,3 106,9 120,4 124,9 125,2 104,1 66,6 42,8 32,6 

- � � � �  36,8 56,9 67,0 84,3 106,9 120,4 124,9 125,2 104,1 66,6 42,8 32,6 

< �  66,3 93,0 87,1 83,8 90,2 96,7 104,7 127,9 136,5 104,3 75,8 60,3 

+ � � � � � � � � � � �  
� � � � � " � � � �  45,5 77,6 105,9 147,1 191,6 215,4 223,8 217,0 164,0 93,9 54,0 39,1 

 
 

* � � � � � � %� �  
� � � �  4 � � � � � � �  	 � � � � � �   - = � � � � � � � �  %� � �  

� � %� � � � � � � � �  � � � & � �  
� � � � � � � � � � �  

-17 °C 
� � � � � � � � � � �  

� � � � �  

� � %� � � : 16.10 

* � � #: 23.04 3 � � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 

2700 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 -0,2 1,3 5,7 12,7 17,4 21,1 23,6 23 19,1 12,8 6,2 0,4 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � %� � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  23,0 33,7 49,0 59,8 75,4 80,9 80,4 74,2 58,0 39,0 24,7 19,7 

� � � � !  40,6 54,9 73,7 76,5 102,0 111,8 114,3 118,0 93,9 63,6 41,5 34,9 

- � � � �  40,6 54,9 73,7 76,5 102,0 111,8 114,3 118,0 93,9 63,6 41,5 34,9 

< �  73,0 87,2 96,1 72,4 83,9 87,9 92,6 115,2 116,2 96,4 71,8 64,0 

+ � � � � � � � � � � �  
� � � � � " � � � �  50,6 76,5 116,5 135,0 182,9 199,0 204,7 206,8 152,0 91,7 53,7 42,3 
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* � � � � � � %� �  
� � � �  5 

< ) � �  � � � � � � � � � �   

� � %� � � � � � � � �  � � � &� �  
� � � � � � � � � � �  

-10 °C 
� � � � � � � � � � �  

� � � � �  

� � %� � � : 25.10 

* � � #: 19.04 3� � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 

2300 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 2,2 2,9 5,7 10,9 16,0 20,6 23,4 23,1 19,7 14,5 9,4 4,6 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � %� � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  23,9 36,5 49,6 65,6 79,3 85,4 84,2 75,6 60,6 41,8 27,2 21,0 

� � � � !  43,0 64,9 74,9 92,4 115,5 129,3 133,9 134,3 113,3 75,1 49,6 38,3 

- � � � �  43,0 64,9 74,9 92,4 115,5 129,3 133,9 134,3 113,3 75,1 49,6 38,3 

< �  77,3 105,8 97,1 91,5 97,1 103,7 112,0 136,8 148,2 117,4 87,7 70,8 

+ � � � � � � � � � � �  
� � � � � " � � � �  53,5 88,5 118,7 161,4 206,9 231,2 239,9 233,0 178,7 106,0 62,8 46,3 

 

* � � � � � � %� �  
� � � �  6 

< ) � �  	 � � � � � �   –= � � � � � � � �  %� � �  

� � %� � � � � � � � �  � � � &� �  
� � � � � � � � � � �  

-15 °C 
� � � � � � � � � � �  

� � � � �  

� � %� � � : 24.10 

* � � #: 06.04 3� � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 2400 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 0,2 1,8 6,9 12,4 17,4 21,3 23,7 23,0 18,7 12,8 7,4 1,9 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � %� � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  27,7 38,5 53,3 68,1 78,7 86,1 83,8 76,7 61,8 44,0 29,7 23,5 

� � � � !  58,5 71,8 84,5 97,9 111,1 130,2 126,6 130,7 111,1 78,2 56,4 47,0 

- � � � �  58,5 71,8 84,5 97,9 111,1 130,2 126,6 130,7 111,1 78,2 56,4 47,0 

< �  109,5 118,4 111,4 97,3 91,8 103,9 103,5 129,6 142,0 121,0 100,5 88,5 

+ � � � � � � � � � � �  
� � � � � " � � � �  69,5 96,9 132,8 171,0 199,1 232,7 226,8 228,2 177,3 111,1 70,9 55,3 
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* � � � � � � %� �  
� � � �  7 

� � $�   �  � � � � � � ! � � � ! � � �  � � � � � �  

� � %� � � � � � � � �  � � � &� �  
� � � � � � � � � � �  

-16 °C 
� � � � � � � � � � �  

� � � � �  

� � %� � � : 15.10 

* � � #: 23.04 3� � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 

2900 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 -0,4 0,2 4,6 10,4 15,3 18,7 21,1 20,7 16,5 11,2 5,1 0,4 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � %� � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  22,9 35,0 51,1 61,6 76,4 81,8 81,3 75,3 59,9 41,2 25,1 18,5 

� � � � !  39,4 58,5 77,7 79,7 103,9 113,4 115,9 119,4 96,7 67,5 41,0 30,6 

- � � � �  39,4 58,5 77,7 79,7 103,9 113,4 115,9 119,4 96,7 67,5 41,0 30,6 

< �  70,1 93,5 101,4 75,7 85,4 89,2 93,7 116,0 119,2 102,4 70,1 55,0 

+ � � � � � � � � � � �  
� � � � � " � � � �  49,6 81,0 122,6 140,6 186,2 201,9 207,5 209,6 156,8 97,5 53,7 38,1 

 

* � � � � � � %� �  
� � � �  8 < ) � �  	 � � � � � �    

� � %� � � � � � � � �  � � � &� �  
� � � � � � � � � � �  

-14 °C 
� � � � � � � � � � �  

� � � � �  

� � %� � � : 28.10 

* � � #: 06.04 3� � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 

2300 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 0,6 2,4 6,9 12,4 16,4 21,0 23,8 23,5 19,4 13,6 7,9 2,8 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � %� � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  27,7 38,5 53,3 68,1 78,7 86,1 83,8 76,7 61,8 44,0 29,7 23,5 

� � � � !  58,5 71,8 84,5 97,9 111,1 130,2 126,6 130,7 111,1 78,2 56,4 47,0 

- � � � �  58,5 71,8 84,5 97,9 111,1 130,2 126,6 130,7 111,1 78,2 56,4 47,0 

< �  109,5 118,4 111,4 97,3 91,8 103,9 103,5 129,6 142,0 121,0 100,5 88,5 

+ � � � � � � � � � � �  
� � � � � " � � � �  69,5 96,9 132,8 171,0 199,1 232,7 226,8 228,2 177,3 111,1 70,9 55,3 
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* � � � � � � %� �  
� � � �  9 

< � � � � � � � � �  	 � � � � � �   

� � %� � � � � � � � �  � � � &� �  
� � � � � � � � � � �  

-10 °C 
� � � � � � � � � � �  

� � � � �  

� � %� � � : 28.10 

* � � #: 05.04 3� � � � � � � � �  � � �  � � � � � �   
� � � � � � � � � � �  �  � � � � � � � �  19 oC 

2100 

5 � � � (  I II III IV V VI VII VIII IX X XI XII 

	 � � # � � %� � � � � � � � �  � � �  �  � � � � ( �  

 31 28 31 30 31 30 31 31 30 31 30 31 

� � � � � �  � � � � %� �  � � � � � � � � � � �  [ëC] 

 2,2 3,9 8,1 13,4 18,1 22,1 24,6 24,6 20,8 13,8 8,7 4,0 

� � � � � �  � � � � � � � � � �  � �  � � � � � � �  � � � � %� � �  � � � � %� � � �  � �  � � � � � ! � � � �  � � � � � " � � � � �  [W/m2] 

� � � � �  28,6 39,3 53,6 68,6 79,4 86,0 83,7 76,0 61,5 43,9 30,3 24,6 

� � � � !  63,1 75,8 89,3 102,7 115,3 132,9 129,7 133,9 116,8 83,1 61,1 51,8 

- � � � �  63,1 75,8 89,3 102,7 115,3 132,9 129,7 133,9 116,8 83,1 61,1 51,8 

< �  118,8 125,5 119,2 103,0 95,5 106,1 106,1 133,3 151,0 130,6 109,9 98,5 

+ � � � � � � � � � � �  
� � � � � " � � � �  74,4 102,1 139,4 178,8 206,6 237,6 232,4 233,6 185,1 116,8 75,8 60,5 
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ei � � �  � � � � 
 � � �  � � � � � � /� � � � 
 � �  
- 

� � � � � &� � �  � � � >� �  1.1 

� � � � � � � �  � � �  1.1 

� � � � � � -� � � � �  1.1 

� � � � �  ! � � � � � �  � � � � � ' �  1.2 

* � $ � �  ! � � � � � �  � � � � � ' �  1.2 

3� � � �  � �  � � � � � �  1.05 

3� � � � � �  � � � � � �  1.25 

� � � ! � � � � � � � � �   3 
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 � � � �  � / � 8 � � � / �  � 0  * � � : � = � � � / 0  � 0  
� * � 
 � � � � � �  � * 2 � 20 
 � � /  � 0  � � � 1� � 1� � . 1� �  �  � � � 1� � �  

f i � � �  � � � � 
 � � �  � � � � � � /� � � � 
 � �  
g � � 2/KWh 

� � � � � &� � �  � � � >� �  311 

� � � � � � � �  � � �  247 

� � � � � � -� � � � �  272 

� � � � �  ! � � � � � �  � � � � � ' �  439 

* � $ � �  ! � � � � � �  � � � � � ' �  452 

3� � � � � � �  � � � � � ! �  32 

3� � � �  � �  � � � � � �  6 

3� � � � � �  � � � � � �  43 

� � � ! � � � � � � � � �   683 
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                                                                   � � � � � ) � � � �  4 ! � �  %�  19, � � . 1 

................... 
� / 0 
 � � � �  � / � 8 � � � / �  � 0  / � � 
 � / � + � � � � � * � / �  � � * 0 - 0 / � 
 �  � 0  � � 10 � 30 
 � / �  * � � � / 1. * = � �  �  � 
 � 5 � � / �  � 0  

� � 10 30 / 0  �  � 0  * � 5 � � - � = � � � � � / �  8  1� 9 � � � �  

/ � � � � ( �  1: 5 � ! � � � � � � �  � � � � � � � � �  � � � #� � � � �  � �  ! � � $� ( � � � � �  � �  � � � � � � � � � � � � � � � �  )/( 2 KmWU H
o ×  � �  � � � � � � � � � �  ! � � � � � � ! ( � �  �  � � � � � � � �  

� �  � � � � ' � � �   �  ) � � � ' � �  � � � � � �  �  � � %� � � � � � � � �  � � � � � � � � � � �  � �  � � � � � &� �   � � � � � "  ti = +20ë� , � � � � � � � �  “ / � � � � � � � � � ( �   �  � � � � � � � � � � � � � � . 
� � � � �  � �  � � � � ! � � � � � � ”  � �  1964 � ., 1969 � . �  1977 � . 

2 � �  � �  � � � � � � � � � �   � � � � � � �  
� �%� � � � � � � � �  

� � � � �  
� � � � � � � � � � �  2 � � &� �  � � � � �  	 � � � � � � � � ! �  (� � � � ! � ) � � ! � � � �  

/ � � � � � ! �  � � � � � �  ! � � � � � � ! ( � �  �  
� � � � ! �  � � ! � � � �  �  � � � � � � � ( � � � � �  

� � � � � & � �  � � � � � � #! �  

� � � � � �  ! � � -
� � � � ! ( � �  � � �  
� � � � � � �  � � �  

� � � � � �  
1 2 3 4 5 6 7 8 9 10 11 

ë�  � � � � � � �  � � ! �  � � � � � � �  
� � ! �  � � � � � � �  � � ! �  � � � � � � �  

� � ! �  � � � � � � �  � � ! �  � � � � � � �  
� � ! �   

-  8 2,04 1,85 1,69 
(1,56) 1,35 1,23 1,17 

(1,04) 1,56 1,43 1,30 
(1,20) 1,30 

- 9 1,96 1,78 1,64 
(1,51) 1,41 1,28 1,17 

(1,09) 1,51 1,41 1,25 
(1,16) 1,25 

- 10 1,89 2,17 1,59 
(1,45) 1,30 1,19 1,09 

(1) 1,45 1,32 1,20 
(1,10) 1,20 

- 11 1,81 1,67 1,54 
(1,45) 1,27 1,15 1,05 

(0,97) 1,41 1,28 1,18 
(1,09) 1,18 

- 12 1,75 1,61 1,47 
(1,41) 1,23 1,12 1,02 

(0,95) 1,37 1,25 1,15 
(1,05) 1,15 

- 13 1,72 1,56 1,43 
(1,35) 

1,19 1,08 0,99 
(0,92) 

1,67 1,20 1,1 
(1,11) 

1,1 

1 2 3 4 5 6 7 8 9 10 11 

- 14 1,67 1,51 1,39 
(1,28) 

1,15 1,05 0,96 
(0,88) 

1,28 1,16 1,06 
(0,99) 

1,06 

- 15 1,61 1,47 1,35 1,12 1,02 0,93 1,25 1,14 1,04 1,04 
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(1,23) (0,86) (0,96) 

- 16 1,56 1,45 1,30 
(1,20) 1,09 0,99 0,91 

(0,83) 1,20 1,09 1,01 
(0,93) 1,01 

- 17 1,54 1,41 1,28 
(1,18) 

1,05 0,96 0,88 
(0,81) 

1,18 1,06 0,99 
(0,91) 

0,99 

- 18 1,49 1,35 1,23 
(1,15) 

1,03 0,93 0,86 
(0,79) 

1,15 1,04 0,95 
(0,88) 

0,95 

- 19 1,45 1,32 1,20 
(1,11) 

1,00 0,92 0,83 
(0,77) 

1,12 1,02 0,93 
(0,86) 

0,93 

- 20 1,41 1,30 1,19 
(1,08) 

0,98 0,89 0,82 
(0,75) 

1,09 0,99 0,91 
(0,83) 

0,91 

- 21 1,39 1,26 1,15 
(1,06) 

0,96 0,87 0,79 
(0,74) 

1,07 0,97 0,88 
(0,83) 

0,88 

- 22 1,35 1,22 1,12 
(1,04) 

1,01 0,85 0,78 
(0,72) 

1,04 0,94 0,87 
(0,80) 

0,87 

- 23 1,31 1,20 1,10 
(1,01) 

0,917 0,83 0,76 
(0,70) 

1,01 0,93 0,84 
(0,78) 

0,84 

- 24 1,30 1,18 1,07 
(1,00) 

0,89 0,81 0,75 
(0,68) 

0,99 0,90 0,83 
(0,76) 

0,83 

- 25 1,26 1,15 1,05 
(0,9 

0,88 0,79 0,72 
(0,68) 

0,97 0,88 0,81 
(0,75) 

0,81 

- � � � � � ) ! � : � � � #� � � � � � �  �  � ! � � �  � �  � � � � �  �  � �  � � � � � � � � � � � �  � � � � ! � � � �   � �  1977 � . 
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/ � � � � ( �  2: 5 � ! � � � � � � �  � � � � � � � � �  � � � #� � � � �  � �  ! � � $ � ( � � � � �  � �  � � � � � � � � � � � � � � � �  � �  � � � &� � � �  � � � � ) � � ' �  ! � � � � � � ! ( � �  �  � � � � � � � �  � �  
� � � � � � � � , Umax,, � � � � � � � �  “ � � � � �  � �  � � � � ! � � � � � �  � �  � � � � � � � � � � ( �   � �  � � � � � � ”  � �  1980 � . 

� � %� � � � � � � � �  
� � � � �  � � � � � � � � � � �  

°�  
5 � � � � � �  � � � � �  

5 � � � � � � � #� �  
� � � � � �  � � � � � �  �  

� $� ! � � � � �  
� � � � � � � � � � ( � � � � �  

� � � � � ! � �  

	 � � � � � � � � ! �  
(� � � � ! � ) � � ! � � � �   

�  � � � � � �  � �  
� � � � � � ! �  

� � � � ' � � �  , 
� � ! � � � �  �  

! � � � � � � �  � � �  
� � � %�  

� � � � � �  � �  
� � � � � � ! �  

� � � � ' � � �  , 
� � ! � � � �  �  � � � � � � �  

� � � � � ! � �  

� � � � � �  
! � � � � � � ! ( � �  � � �  

� � � � � � �  � � �  
� � � � ' � � �   

� � � � � �  
! � � � � � � ! ( � �  
� � � � � %� ' �  �  

� � � &� �   � � � � � "  

� � � � � � �  � 
 �  � � , ! � � � � " � �  # $� � � � � �  �  # $� � � � � �  #  � � %�  � � �  
 � � &� , � � 	 � ' �  # $� � � � � � , ( � 	 � � �  �  � ! � � &� 	 � �  
1 2 3 4 5 6 7 

- 8 1,55 1,12 1,243 1,38 0,828 0,621 
- 9 1,50 1,08 1,20 1,33 0,8 0,602 
- 10 1,45 1,045 1,16 1,3 0,77 0,58 
- 11 1,4 1,01 1,12 1,25 0,748 0,56 
- 12 1,36 0,98 1,087 1,20 0,725 0,54 
- 13 1,32 0,95 1,05 1,17 0,703 0,527 
- 14 1,227 0,925 1,02 1,13 0,68 0,511 
- 15 1,25 0,90 1,0 1,11 0,66 0,497 
- 16 1,20 0,869 0,966 1,075 0,64 0,483 
- 17 1,17 0,842 0,943 1,05 0,627 0,47 
- 18 1,15 0,826 0,915 1,02 0,610 0,458 
- 19 1,116 0,806 0,892 0,99 0,59 0,446 
- 20 1,089 0,784 0,869 0,96 0,58 0,435 
- 21 1,058 0,763 0,847 0,94 0,56 0,424 
- 22 1,038 0,748 0,826 0,917 0,552 0,414 
- 23 1,01 0,727 0,806 0,90 0,54 0,40 
- 24 0,99 0,714 0,793 0,88 0,527 0,395 
- 25 0,966 0,699 0,773 0,86 0,515 0,386 
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� � %� � � � � � � � �  
� � � � �  � � � � � � � � � � �  

°�  
5 � � � � � �  � � � � �  

5 � � � � � � � #� �  
� � � � � �  � � � � � �  �  

� $� ! � � � � �  
� � � � � � � � � � ( � � � � �  

� � � � � ! � �  

	 � � � � � � � � ! �  
(� � � � ! � ) � � ! � � � �   

�  � � � � � �  � �  
� � � � � � ! �  

� � � � ' � � �  , 
� � ! � � � �  �  

! � � � � � � �  � � �  
� � � %�  

� � � � � �  � �  
� � � � � � ! �  

� � � � ' � � �  , 
� � ! � � � �  �  � � � � � � �  

� � � � � ! � �  

� � � � � �  
! � � � � � � ! ( � �  � � �  

� � � � � � �  � � �  
� � � � ' � � �   �  
� � � � � � ( �  �  

� � � � � � �  

� � � � � �  
! � � � � � � ! ( � �  
� � � � � %� ' �  �  

� � � &� �   � � � � � "  

) " � � � �  , � � � *  � � � � �  �   +! � �  	 � � � � -* � � � ' � � � � " � �  # $� � � � � �  
1 2 3 4 5 6 7 

- 8 1,73 1,24 1,4 1,55 1,04 0,776 
- 9 1,669 1,20 1,35 1,50 1,00 0,75 
- 10 1,61 1,16 1,3 1,45 0,96 0,725 
- 11 1,56 1,12 1,26 1,4 0,933 0,70 
- 12 1,51 1,089 1,22 1,36 0,906 0,68 
- 13 1,46 1,055 1,19 1,32 0,878 0,659 
- 14 1,42 1,02 1,15 1,277 0,853 0,64 
- 15 1,38 1 1,12 1,25 0,826 0,62 
- 16 1,34 0,968 1,087 1,20 0,805 0,604 
- 17 1,31 0,943 1,05 1,17 0,782 0,587 
- 18 1,27 0,917 1,03 1,15 0,76 0,57 
- 19 1,24 0,892 1,00 1,116 0,733 0,55 
- 20 1,209 0,87 0,98 1,089 0,72 0,54 
- 21 1,18 0,85 0,95 1,056 0,709 0,53 
- 22 1,15 0,83 0,93 1,038 0,689 0,517 
- 23 1,12 0,81 0,909 1,01 0,666 0,50 
- 24 1,10 0,79 0,89 0,99 0,65 0,49 
- 25 1,07 0,775 0,869 0,966 0,64 0,48 
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/ � � � � ( � 3: 3 � � � � � � � �  � � � #� � � � �  � �  � � � � ' � � �   ! � � $� ( � � � �  � �  � � � � � � � � � � � � � � � �  Um max(ko), �  W/m2·K, � � � � � � � �  “ � � � � �  � �  � � � � ! � � � � � �  � �  
� � � � � � � � � � ( �   � �  � � � � � � ”  � �  1980 � . 

 
* � � � � � ( � � � � � � �  � � � � %� � ( �  � �  � � � � � � � � �  * �  � � � �  � � � � � � #� �  � � � � %� � ( �  � � �  

� � � � ' � �  � � � � � �  � � ' � � � � � � �  � � � � � �  

o

ko

F

F
* � � � � � � � #� �  � � � � �  5 � � � � � � � #� �  

� � � � �  � � � � � � � #� �  � � � � �  5 � � � � � � � #� �  
� � � � �  

� � � � ' � �  � � � � � �  
� � ' � � � � � � �  

� � � � � �  

0,30 0,94 0,80 0,96 0,84 0,62 0,63 
0,35 0,99 0,83 1,02 0,87 0,64 0,66 
0,40 1,05 0,86 1,08 0,91 0,67 0,69 
0,45 1,10 0,89 1,14 0,95 0,70 0,72 
0,50 1,16 0,92 1,20 0,99 0,72 0,74 
0,55 1,21 0,95 1,26 1,02 0,75 0,78 
0,60 1,27 0,98 1,32 1,06 0,78 0,81 
0,65 1,32 1,01 1,38 1,10 0,80 0,85 
0,70 1,38 1,05 1,44 1,14 0,84 0,87 
0,75 1,43 1,08 1,50 1,17 0,86 0,90 
0,80 1,49 1,11 1,55 1,21 0,88 0,92 
0,85 1,54 1,14 1,61 1,25 0,92 0,95 
0,90 1,60 1,17 1,67 1,29 0,94 0,99 
0,95 1,65 1,20 1,73 1,32 0,98 1,02 

*Fok �  � ! � � � � � �  � � � � � " � � � �  � �  � � � � � � � � ; 
   Fo �  � � � � � � �  � � � � � " � � � �  � �  � � � � � � � �   
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/ � � � � ( �  4: � ! � � � � � %� � ! �  ( � � � � � � � � � � � �  ! � � $� ( � � � �  � �  � � � � � � � � � � � � � � � �  � �  � � � &� � � �  � � � � ) � � ' �  ! � � � � � � ! ( � �  �  � � � � � � � �  � �  � � � � � � � � , 
Umax,, � � � � � � � �  “ � � � � �  � �  � � � � ! � � � � � �  � �  � � � � � � � � � � ( �   � �  � � � � � � ”  � �  1987 � . 

 

� �%� � � � � � � � �  
� � � � �  

� � � � � � � � � � �  
°�  

� � � � �  � �  
� � " � � � �  
� � � � � �   

� � � � � � � #� �  
� � � � � �  

� � � � � �  � �  
� � ! �  � � � � � �  

5 � � � � � � � #� �  
� � � � � � � � � � � � �

�  � � � � � �  
� � � � � �  �  

� $� ! � � � � �  
� � � � � � � � � � ( � �
� � �  � � � � � ! � �  

5 � � � � � � � #� �  
� � ! �  � � � � � �  

� � � � � �  �  
� $� ! � � � � �  

� � � � � � � � � � ( � �
� � �  � � � � � ! � �  

	 � � � � � � � � ! �  
(� � � � ! � ) 

� � ! � � � �   �  
� � � � � �  � �  
� � � � � � ! �  

� � � � ' � � �  , 
� � ! � � � �  �  

! � � � � � � �  � � �  
� � � %�  

� � � � � �  � �  
� � � � � � ! �  

� � � � ' � � �  , 
� � ! � � � �  �  
� � � � � � �  
� � � � � ! � �  

� � � � � �  
! � � � � � � ! ( � �  

� � �  
� � � � � � �  � � �  

� � � � � �  

� � � � � �  
� � � � � %� ' �  �  

� � � & � �   
� � � � � "  

1 2 3 4 5 6 7 8 9 
� � � � � � �  � 
 �  � � , ! � � � � " � �  # $� � � � � �  �  # $� � � � � �  #  � � %�  � � �  
 � � &� , � � 	 � ' �  # $� � � � � � , ( � 	 � � �  �  � ! � � &� 	 � �  

-  8 1, 272 1, 272 0,635 0,56 0,694 0,77 0,575 0,345 
- 9 1,228 1,228 0,614 0,54 0,669 0,74 0,555 0,334 
- 10 1,186 1,186 0,59 0,486 0,645 0,72 0,537 0,322 
- 11 1,15 1,15 0,575 0,506 0,62 0,694 0,52 0,312 
- 12 1,11 1,11 0,556 0,49 0,603 0,67 0,503 0,302 
- 13 1,08 1,08 0,541 0,476 0,584 0,653 0,488 0,293 
- 14 1,01 1,01 0,522 0,46 0,567 0,63 0,47 0,284 
- 15 1,02 1,02 0,510 0,45 0,555 0,617 0,46 0,276 
- 16 0,988 0,988 0,49 0,434 0,54 0,597 0,448 0,268 
- 17 0,96 0,96 0,478 0,42 0,524 0,584 0,436 0,26 
- 18 0,937 0,937 0,468 0,412 0,51 0,567 0,424 0,255 
- 19 0,912 0,912 0,456 0,401 0,496 0,55 0,414 0,248 
- 20 0,891 0,891 0,446 0,392 0,483 0,534 0,402 0,24 
- 21 0,87 0,87 0,433 0,380 0,47 0,524 0,39 0,236 
- 22 0,85 0,85 0,424 0,374 0,459 0,509 0,383 0,23 
- 23 0,83 0,83 0,413 0,363 0,448 0,50 0,375 0,225 
- 24 0,81 0,81 0,405 0,357 0,44 0,49 0,365 0,219 
- 25 0,79 0,79 0,395 0,347 0,43 0,478 0,358 0,215 
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1 2 3 4 5 6 7 8 9 
) " � � � �  , � � � *  � � � � �  �   +! � �  	 � � � � -* � � � ' � � � � " � �  # $� � � � � �  

- 8 1,41 1,41 0,707 0,622 0,777 0,86 1,29 0,77 
- 9 1,364 1,364 0,68 0,600 0,75 0,834 1,25 0,75 
- 10 1,319 1,319 0,659 0,58 0,725 0,806 1,20 0,725 
- 11 1,277 1,277 0,638 0,561 0,702 0,78 1,17 0,70 
- 12 1,2376 1,2376 0,618 0,544 0,68 0,755 1,13 0,679 
- 13 1,199 1,199 0,60 0,527 0,66 0,733 1,098 0,659 
- 14 1,164 1,164 0,582 0,512 0,64 0,711 1,066 0,64 
- 15 1,1307 1,1307 0,565 0,50 0,62 0,69 1,035 0,621 
- 16 1,099 1,099 0,55 0,48 0,60 0,67 1,007 0,604 
- 17 1,069 1,069 0,534 0,47 0,59 0,65 0,979 0,58 
- 18 1,041 1,041 0,52 0,458 0,57 0,636 0,953 0,572 
- 19 1,014 1,014 0,507 0,446 0,557 0,62 0,929 0,557 
- 20 0,989 0,989 0,49 0,435 0,544 0,604 0,906 0,543 
- 21 0,965 0,965 0,48 0,424 0,53 0,59 0,88 0,53 
- 22 0,942 0,942 0,47 0,414 0,52 0,576 0,863 0,518 
- 23 0,920 0,920 0,46 0,404 0,505 0,562 0,843 0,505 
- 24 0,899 0,899 0,45 0,40 0,49 0,55 0,824 0,494 
- 25 0,879 0,879 0,44 0,386 0,48 0,537 0,805 0,483 
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/ � � � � ( �  5: 3 � � � � � � � �  � � � #� � � � �  � �  � � � � ' � � �   ! � � $� ( � � � �  � �  � � � � � � � � � � � � � � � �  Um max(ko), �  W/m2·K, � � � � � � � �  “ � � � � �  � �  � � � � ! � � � � � �  � �  
� � � � � � � � � � ( �   � �  � � � � � � ”  � �  1987 � . 

 
* � � � � � ( � � � � � � �  � � � � %� � ( �  � �  � � � � � �   � � � �  � � � � � � #� �  � � � � %� � ( �  
� � � � ' � �  � � � � � �  � � � � ' � �  � � � � � �  

V
F0 *  

� � � � � � � � ) � �  � � � � - �  
� � � $� � � � � �  

� � ' � � � � � � �  
� � � � � �  � � � � � � � � ) � �  � � � � - �  

� � � $� � � � � �  
� � ' � � � � � � �  � � � � � �  

1 2 3 4 5 6 7 
0,20 1,520 - 1,642 1,210 - 1,249 
0,25 1,350 - 1,458 1,075 - 1,109 
0,30 1,245 - 1,345 0,991 - 1,023 
0,35 1,166 - 1,259 0,928 - 0,958 
0,40 1,100 - 1,188 0,876 - 0,904 
0,45 1,050 - 1,134 0,836 - 0,863 
0,50 0,999 - 1,078 0,795 - 0,820 
0,55 0,960 - 1,037 0,764 - 0,789 
0,60 0,930 - 1,004 0,740 - 0,764 
0,65 0,900 - 0,972 0,716 - 0,740 
0,70 0,879 - 0,949 0,699 - 0,722 
0,75 0,855 - 0,923 0,680 - 0,702 
0,80 0,835 1,014 0,902 0,665 0,807 0,686 
0,85 0,820 0,998 0,886 0,653 0,794 0,675 
0,90 0,800 0,980 0,864 0,637 0,780 0,658 
0,95 - 0,968 0,837 - 0,770 0,637 
1,00 - 0,950 0,826 - 0,756 0,628 
1,05 - 0,940 0,810 - 0,748 0,616 
1,10 - 0,930 0,799 - 0,740 0,608 
1,15 - 0,920 0,788 - 0,732 0,600 
1,20 - 0,915 0,778 - 0,728 0,592 

*Fo �  � � � � � � �  � � � � � " � � � �  � �  � � � � � � � �  
V - � � � � � � � � �  �  � � � �  
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/ � � � � ( �  6: 5 � ! � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  ! � � $� ( � � � � �  � �  � � � � � � � � � � � � � � � �  � �  
� � � &� � � �  � � � � ) � � ' �  ! � � � � � � ! ( � �  �  � � � � � � � �  � �  � � � � � � � � , Umax, � � � � � � � �  � � � � � � �  ,  1 � �  

1999 � .� �  � � � � ! � � � � � �  � �  � � � � � � � � � � ( �  � �  � �  � � � � � �  
 

,  � �  
� � �  

2� �  � �  � � � � ) � � ' � � �  � � � � � � � � � �  � � � � � � � �  
5 � ! � � � � � � �  � � � � � � � � � �  
� � � #� � � � �  � �  Umax W/m2·K 

1 
2� � &� �  � � � � �  �  � � � �  � � � � � �  �  � � �  � � ! � � � � � � ! ( �   � �  
$� � � � � �  � � � � �  �  � � � & � �  � � � � � � � � � � ( �   

0,50 

2 
� � � � � � ( �  �  � � � &� �  � � � ! � � � ! �  � � � � � : 
� ) �  ) � � � ' � �  �  � � ' � � � � � � �  � � � � � �  
� ) �  � � � �  � � �  � � � � � &� � � �  � � � � � �  

 
2,65 
3,57 

3 
� � ! � � � � , � � � � � � ! �  � � � %�  � � �  � � � � � � �  � � �  � � � � � � , 
� � � � � �  � � �  � � � " � � �  �  � � � � �  � � ! � � � �  � � � � � � � � � � � � , 
� � � � � %� ' �  �  � � � &� �   � � � � � "  

0,30 

4 � � � � � �  � � �  � � � � � � �  � � �  � � � � � � � � � � � �  0,50 
 
 
/ � � � � ( �  7: 5 � ! � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  � � � � ' � � �   ! � � $� ( � � � �  � �  � � � � � � � � , Umax, 

W/m2·K, � � � � � � � �  � � � � � � �  ,  1 � �   
1999 � .� �  � � � � ! � � � � � �  � �  � � � � � � � � � � ( �  � �  � �  � � � � � � . 

 
� � � � &� � � �  

V
A * m-1 

5 � ! � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  � � � � ' � � �   ! � � $� ( � � � �  � �  
� � � � � � � � � � � � � � � �  Um,max, W/m2·K 

< 0,20 1,20 
0,30 1,00 
0,40 0,86 
0,50 0,78 
0,60 0,73 
0,70 0,69 
0,80 0,66 
0,90 0,63 
1,00 0,62 

> 1,10 0,60 
*A �  � � � � � � �  � � � � � " � � � �  � �  � � � � � � � �  
V – � � � � � � � � �  �  � � � �  
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� � � � � � � � � � � �  ! � � � � � � �  � �  � � � � � � #� �  � $� ! � � � � � � �  � �  � � � � � � � �  � � � � � � � �  � � � � � � � � �  � �  %� . 
169, � � . 3 � � �  � � � � ! �  �  %� . 169, � � . 1, � . 7 � �  - � ! � � �  � �  � � � � � #� � � �  � �  � � � � � � � �  � �  � �  2005 � . � � , 
! � ! � �  � � � � � � : 

 
1. 5 � ! � � � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  � � � ( � $� %� � � �  � � � � & � �  � � � � � � � �  ! � � � %� � � � �  
� � � � � � �  � �  � � � � � � � � �  � �  � � � �  ! � � � � � � � �  � � � � �  ) � � � ' � �  � � � � � �  � � �  � � � � � �  � � � � � � � � � � �  
� � � � � � � � � � �  � � #-� � � ! �  19 °� , �  � � � � � � � � � �  � �  $� ! � � � �  � �  $� � � � � �  � �  � � � � � � � �  �  
! � � � � � � %� � � �  � � � � � �   � �  � � � � � � � � � �  �  � � � , � � � � � � � �  �  � � � � � � � � � � � � , � �  � � � � � �  �  � � � � .8. 

 
/ � � � � ( �  8 

5 � ! � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  � � � ( � $� %� � � �  � � � � & � �  
� � � � � � � �  ! � � � %� � � � �  � � � � � � �  � �  � � � � � � � � �  � �  � � � �  ! � � � � � � � �  � � � � �  

) � � � ' � �  � � � � � �  uh AQ / * * , 
kWh/m2· 

� � � � � � � � � � , * ·� � �  

: � ! � � �  � �  
$� � � � � � , 

eVAf /0 = * , m-1 

2100 2500 2900 3300 
1 2 3 4 5 

6 0,2 50,0 51,8 54,0 56,5 
0,3 55,4 57,3 59,4 61,9 
0,4 60,8 62,7 64,8 67,3 
0,5 66,2 68,1 70,2 72,7 
0,6 71,6 73,5 75,6 78,1 
0,7 77,1 78,9 81,1 83,6 
0,8 82,5 84,3 86,5 89,0 
0,9 87,9 89,7 91,9 94,4 
1,0 93,3 95,1 97,3 99,8 

7 1,05 96,0 97,84 100 102,5 
 
*  A �  � � � � � � �  � � � � � " � � � �  � �  � � � � �  � � �   � � � � ; eV  - � � � � �  � � �  �  � � � � . 
 
* *  5 � ) � � � � � � �  � � � #� � � � �  � �  eh VQ /  � �  � � � � � � �  �  � �  $� � � � � � � � : 
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)2900(
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AQ uh +
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2. 5 � ! � � � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  � � � ( � $� %� � � �  � � � � & � �  � � � � � � � �  ! � � � %� � � � �  
� � � � � � �  � �  � � � � � � � � �  � �  � � � �  ! � � � %� �  � � � � �  � � � ! � � � � � � � � � � � � �  � � � � � � * , eh VQ / , �  
� � � � � � � � � �  � �  $� ! � � � �  � �  $� � � � � �  � �  � � � � � � � � , � �  � � � � � �  �  � � � � . 9. 
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/ � � � � ( �  9 
: � ! � � �  � �  
$� � � � � � , 

eVAf /0 = , m-1 

5 � ! � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  � � � ( � $� %� � � �  � � � � & � �  
� � � � � � � �  ! � � � %� � � � �  � � � � � � �  � �  � � � � � � � � �  � �  � � � �  ! � � � %� �  � � � � �  

� � � ! � � � � � � � � � � � � �  � � � � � � , eh VQ / ,**  kWh/m3 
1 2 

6 0,2 33,9 
0,3 36,5 
0,4 39,0 
0,5 41,6 
0,6 44,2 
0,7 46,7 
0,8 49,3 
0,9 51,8 
1,0 54,4 

7 1,05 55,7 
 
 
*  � � � ! � � � � � � � � � � � � �  � � � � � �  �  � � � � � � � � , ! �  � �  � �  � � � � �  � �  � � #-� � � ! �  � � �  � � � � ( �  � � � � & � �  
� � �  � � � � � �  � � � � � &� �  � � � � � � � � � � �  �  � � � � � ( � � �  � �  12 � �  19 °� ; 
* *  5 � ) � � � � � � �  � � � #� � � � �  � �  eh VQ /  � �  � � � � � � �  �  � �  $� � � � � � � �  

06,258,28/ fVQ eh +£ . 
 
3. 5 � ! � � � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  ! � � $� ( � � � � �  � �  � � � ( � $� %� �  � � � � � � � �  � � � � � �  � �  
� � � � � � � � � � � � � � � �  � �  � � � � ) � � ' � � �  ! � � � � � � ! ( � �  �  � � � � � � � �  � �  � � � � � �  � �  � � ' � � � � � � �  
� � � � � ) � � � � , � / `, �  � � � � � � � � � �  � �  $� ! � � � �  � �  $� � � � � �  � �  � � � � � � � �  �  � � � ( � � � �  � �  � � � � ! �  � � � �  
� �  $� � � � � � � , � �  � � � � � �  �  � � � � . 10. 

/ � � � � ( �  10 
5 � ! � � � � � � �  � � � � � � � � � �  � � � #� � � � �  � �  ! � � $� ( � � � � �  � �  � � � ( � $� %� �  

� � � � � � � �  � � � � � �  � �  � � � � � � � � � � � � � � � �  � �  � � � � ) � � ' � � �  

! � � � � � � ! ( � �  �  � � � � � � � � , ¢
TH *, 

W/(m2·K) 

: � ! � � �  � �  
$� � � � � � , 

eVAf /0 = m-1 

� � � ( � � �  � �  � � � � ! �  � � � �  � �  
$� � � � � � �  6 30 % 

� � � ( � � �  � �  � � � � ! �  � � � �  � �  
$� � � � � � �  > 30 % 

1 2 3 
6 0,2 1,15 1,65 
0,3 0,90 1,25 
0,4 0,78 1,05 
0,5 0,70 0,93 
0,6 0,65 0,85 
0,7 0,61 0,79 
0,8 0,59 0,75 
0,9 0,57 0,72 
1,0 0,55 0,69 

7 1,05 0,54 0,68 

*  AHH TT /=¢ , ! � � � � �  � /  �  ! � � $� ( � � � � � �  � �  � � � � � � � �  � � � � � �  � �  � � � � � � � � � � � � � �  � � � � � � � �  
	 3 �  EN ISO 13789. 5 � ) � � � � � � �  � � � #� � � � �  � �  � / ` � �  � � � � � � �  �  � �  $� � � � � � � � : 

- � �  ! � � � � �  2: 015,040,0 fHT +=¢ ; 

- � �  ! � � � � �  3: 024,045,0 fHT +=¢ . 
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                                                                                        � � � � � ) � � � �  5 ! � �  %� . 19, � � . 4 

 
� / 0 
 � � � �  � / � 8 � � � / �  - 0  � � / 1� 	 � 0  � � � 1� � �  � 0  / � � � 2 �  � � 10 3 �  

 
 
 

� � � � ' � �  � � � � � �  - 5 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

1 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  37,2 42,0 31,9 39,0 

2. 2� � � � � � ( �   20,0 21,0 20,0 21,0 

3. 	 � 2  57,1 7,0 55,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  5,3 1,0 5,3 1,0 

 

� � � � ' � �  � � � � � �  - 14 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

1 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  33,1 36,0 29,9 34,0 

2. 2� � � � � � ( �   24,8 26,0 24,8 26,0 

3. 	 � 2  51,1 7,0 49,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  6,2 1,0 6,2 1,0 

 

. � � � � � � � � � � �  �  ! � � � ) �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

1 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  51,5 55,0 42,7 46,0 

2. 2� � � � � � ( �   1,1 3,0 8,0 11,0 

3. 	 � 2  13,8 9,0 13,8 9,0 

4. 2� � � � � � � � � �  �  
� � � � �  

2,7 1,0 5,3 1,0 

 

	 � � � � ( �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

1 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  43,9 50,0 27,3 41,0 

2. 2� � � � � � ( �   64,7 32,0 64,7 32,0 

3. 	 � 2  53,2 14,0 53,2 14,0 
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4. 2� � � � � � � � � �  �  
� � � � �  24,2 3,0 24,2 3,0 

 

3 � � � ! �  � � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

1 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  66,6 53,0 55,6 47,0 

2. 2� � � � � � ( �   17,9 28,0 17,9 28,0 

3. 	 � 2  36,3 11,0 36,3 11,0 

4. 2� � � � � � � � � �  �  
� � � � �  

5,4 2,0 5,4 2,0 

 

0 � � � � � � � � � � � � � �  � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

1 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  70,3 54,0 48,7 42,0 

2. 2� � � � � � ( �   1,7 4,0 1,7 4,0 

3. 	 � 2  1,8 6,0 1,8 6,0 

4. 2� � � � � � � � � �  �  
� � � � �  

1,7 1,0 1,7 1,0 

 

. %� � � ' �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

1 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  53,6 60,0 37,2 49,0 

2. 2� � � � � � ( �   7,6 18,0 7,6 18,0 

3. 	 � 2  18,5 10,0 18,5 10,0 

4. 2� � � � � � � � � �  �  
� � � � �  3,4 1,0 3,4 1,0 

 
 

� � � � ' � �  � � � � � �  - 5 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

3 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  46,5 51,0 40,6 47,0 

2. 2� � � � � � ( �   21,7 25,0 21,7 25,0 

3. 	 � 2  57,1 7,0 55,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  5,1 1,0 5,1 1,0 
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� � � � ' � �  � � � � � �  - 14 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

3 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  41,2 43,0 37,5 41,0 

2. 2� � � � � � ( �   27,1 32,0 27,1 32,0 

3. 	 � 2  51,1 7,0 49,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  6,1 1,0 6,1 1,0 

 

. � � � � � � � � � � �  �  ! � � � ) �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

3 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  63,7 66,0 52,8 55,0 

2. 2� � � � � � ( �   1,3 3,0 8,6 13,0 

3. 	 � 2  13,8 9,0 13,8 9,0 

4. 2� � � � � � � � � �  �  
� � � � �  2,6 1,0 5,2 1,0 

 

	 � � � � ( �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

3 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  53,0 59,0 34,9 48,0 

2. 2� � � � � � ( �   68,3 38,0 68,3 38,0 

3. 	 � 2  53,2 14,0 53,2 14,0 

4. 2� � � � � � � � � �  �  
� � � � �  

24,1 3,0 24,1 3,0 

 

3 � � � ! �  � � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

3 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  77,2 63,0 65,5 56,0 

2. 2� � � � � � ( �   19,2 34,0 19,2 34,0 

3. 	 � 2  36,3 11,0 36,3 11,0 

4. 2� � � � � � � � � �  �  
� � � � �  

5,3 2,0 5,3 2,0 
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0 � � � � � � � � � � � � � �  � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

3 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  80,6 65,0 57,6 50,0 

2. 2� � � � � � ( �   1,9 5,0 1,9 5,0 

3. 	 � 2  1,8 6,0 1,8 6,0 

4. 2� � � � � � � � � �  �  
� � � � �  

1,6 1,0 1,6 1,0 

 

. %� � � ' �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

3 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  63,6 72,0 46,0 59,0 

2. 2� � � � � � ( �   8,3 22,0 8,3 22,0 

3. 	 � 2  18,5 10,0 18,5 10,0 

4. 2� � � � � � � � � �  �  
� � � � �  

3,3 1,0 3,3 1,0 

 
 

� � � � ' � �  � � � � � �  - 5 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 

* � � � � � � %� �  � � � � : 
4 

kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  46,7 52,0 40,6 48,0 

2. 2� � � � � � ( �   22,9 26,0 22,9 26,0 

3. 	 � 2  57,1 7,0 55,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  

5,3 1,0 5,3 1,0 

 

� � � � ' � �  � � � � � �  - 14 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

4 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  41,3 45,0 37,5 42,0 

2. 2� � � � � � ( �   28,6 33,0 28,6 33,0 

3. 	 � 2  51,1 7,0 49,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  

6,3 1,0 6,3 1,0 
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. � � � � � � � � � � �  �  ! � � � ) �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

4 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  63,8 68,0 52,9 57,0 

2. 2� � � � � � ( �   1,3 3,0 9,1 13,0 

3. 	 � 2  13,8 9,0 13,8 9,0 

4. 2� � � � � � � � � �  �  
� � � � �  

2,7 1,0 5,3 1,0 

 

	 � � � � ( �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 

* � � � � � � %� �  � � � � : 
4 

kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  53,5 60,0 34,7 50,0 

2. 2� � � � � � ( �   72,3 39,0 72,3 39,0 

3. 	 � 2  53,2 14,0 53,2 14,0 

4. 2� � � � � � � � � �  �  
� � � � �  

24,2 3,0 24,2 3,0 

 

3 � � � ! �  � � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

4 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  79,0 65,0 66,6 57,0 

2. 2� � � � � � ( �   20,3 35,0 20,3 35,0 

3. 	 � 2  36,3 11,0 36,3 11,0 

4. 2� � � � � � � � � �  �  
� � � � �  5,4 2,0 5,4 2,0 

 

0 � � � � � � � � � � � � � �  � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

4 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  82,7 66,0 58,5 51,0 

2. 2� � � � � � ( �   2,0 5,0 2,0 5,0 

3. 	 � 2  1,8 6,0 1,8 6,0 

4. 2� � � � � � � � � �  �  
� � � � �  1,7 1,0 1,7 1,0 

 



 

 33

 

. %� � � ' �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

4 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  65,2 74,0 46,6 60,0 

2. 2� � � � � � ( �   8,7 22,0 8,7 22,0 

3. 	 � 2  18,5 10,0 18,5 10,0 

4. 2� � � � � � � � � �  �  
� � � � �  

3,4 1,0 3,4 1,0 

 
 
 

� � � � ' � �  � � � � � �  - 5 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

5 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  30,8 41,0 26,1 38,0 

2. 2� � � � � � ( �   17,5 20,0 17,5 20,0 

3. 	 � 2  57,1 7,0 55,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  

5,0 1,0 5,0 1,0 

 

� � � � ' � �  � � � � � �  - 14 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

5 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  27,8 35,0 25,0 32,0 

2. 2� � � � � � ( �   21,7 26,0 21,7 26,0 

3. 	 � 2  51,1 7,0 49,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  6,0 1,0 6,0 1,0 

 

. � � � � � � � � � � �  �  ! � � � ) �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

5 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  43,2 53,0 35,8 45,0 

2. 2� � � � � � ( �   0,9 2,0 7,0 11,0 

3. 	 � 2  13,8 9,0 13,8 9,0 

4. 2� � � � � � � � � �  �  
� � � � �  

2,6 1,0 5,2 1,0 
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	 � � � � ( �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

5 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  37,3 48,0 22,7 40,0 

2. 2� � � � � � ( �   57,2 31,0 57,2 31,0 

3. 	 � 2  53,2 14,0 53,2 14,0 

4. 2� � � � � � � � � �  �  
� � � � �  

24,0 3,0 24,0 3,0 

 

3 � � � ! �  � � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

5 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  56,4 51,0 46,7 45,0 

2. 2� � � � � � ( �   15,7 27,0 15,7 27,0 

3. 	 � 2  36,3 11,0 36,3 11,0 

4. 2� � � � � � � � � �  �  
� � � � �  

5,3 2,0 5,3 2,0 

 

0 � � � � � � � � � � � � � �  � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

5 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  60,1 52,0 41,2 41,0 

2. 2� � � � � � ( �   1,5 4,0 1,5 4,0 

3. 	 � 2  1,8 6,0 1,8 6,0 

4. 2� � � � � � � � � �  �  
� � � � �  1,6 1,0 1,6 1,0 

 

. %� � � ' �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

5 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  44,0 58,0 30,1 47,0 

2. 2� � � � � � ( �   6,6 18,0 6,6 18,0 

3. 	 � 2  18,5 10,0 18,5 10,0 

4. 2� � � � � � � � � �  �  
� � � � �  3,3 1,0 3,3 1,0 
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� � � � ' � �  � � � � � �  - 5 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

6 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  33,8 48,0 28,0 44,0 

2. 2� � � � � � ( �   19,0 24,0 19,0 24,0 

3. 	 � 2  57,1 7,0 55,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  

5,0 1,0 5,0 1,0 

 

� � � � ' � �  � � � � � �  - 14 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

6 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  31,3 41,0 28,1 38,0 

2. 2� � � � � � ( �   23,6 30,0 23,6 30,0 

3. 	 � 2  51,1 7,0 49,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  5,9 1,0 5,9 1,0 

 
 

. � � � � � � � � � � �  �  ! � � � ) �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

6 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  47,1 62,0 38,9 52,0 

2. 2� � � � � � ( �   1,1 3,0 7,5 12,0 

3. 	 � 2  13,8 9,0 13,8 9,0 

4. 2� � � � � � � � � �  �  
� � � � �  

2,6 1,0 5,2 1,0 

 

	 � � � � ( �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

6 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  41,7 56,0 26,0 46,0 

2. 2� � � � � � ( �   60,5 36,0 60,5 36,0 

3. 	 � 2  53,2 14,0 53,2 14,0 

4. 2� � � � � � � � � �  �  
� � � � �  

24,0 3,0 24,0 3,0 

 
 
 
 



 

 36

3 � � � ! �  � � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

6 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  59,9 60,0 49,5 53,0 

2. 2� � � � � � ( �   16,8 32,0 16,8 32,0 

3. 	 � 2  36,3 11,0 36,3 11,0 

4. 2� � � � � � � � � �  �  
� � � � �  

5,2 2,0 5,2 2,0 

 

0 � � � � � � � � � � � � � �  � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 

* � � � � � � %� �  � � � � : 
6 

kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  64,8 61,0 44,3 47,0 

2. 2� � � � � � ( �   1,6 5,0 1,6 5,0 

3. 	 � 2  1,8 6,0 1,8 6,0 

4. 2� � � � � � � � � �  �  
� � � � �  

1,5 1,0 1,5 1,0 

 
 

. %� � � ' �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

6 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  46,7 68,0 31,7 56,0 

2. 2� � � � � � ( �   7,1 21,0 7,1 21,0 

3. 	 � 2  18,5 10,0 18,5 10,0 

4. 2� � � � � � � � � �  �  
� � � � �  3,2 1,0 3,2 1,0 

 
 
 
 

� � � � ' � �  � � � � � �  - 5 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

7 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  50,3 50,0 45,3 45,0 

2. 2� � � � � � ( �   24,0 24,0 24,0 24,0 

3. 	 � 2  57,1 7,0 55,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  5,3 1,0 5,3 1,0 
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� � � � ' � �  � � � � � �  - 14 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

7 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  44,3 42,0 40,4 39,0 

2. 2� � � � � � ( �   30,0 31,0 30,0 31,0 

3. 	 � 2  51,1 7,0 49,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  

6,3 1,0 6,3 1,0 

 

. � � � � � � � � � � �  �  ! � � � ) �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

7 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  68,3 64,0 56,5 54,0 

2. 2� � � � � � ( �   1,4 3,0 9,5 13,0 

3. 	 � 2  13,8 9,0 13,8 9,0 

4. 2� � � � � � � � � �  �  
� � � � �  2,7 1,0 5,3 1,0 

 

	 � � � � ( �  
 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 

* � � � � � � %� �  � � � � : 
7 

kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  57,1 57,0 37,5 47,0 

2. 2� � � � � � ( �   75,3 37,0 75,3 37,0 

3. 	 � 2  53,2 14,0 53,2 14,0 

4. 2� � � � � � � � � �  �  
� � � � �  

24,2 3,0 24,2 3,0 

 

3 � � � ! �  � � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

7 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  83,6 62,0                70,0                54,0 

2. 2� � � � � � ( �   21,3 33,0 21,3 33,0 

3. 	 � 2  36,3 11,0 36,3 11,0 

4. 2� � � � � � � � � �  �  
� � � � �  5,4 2,0 5,4 2,0 
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0 � � � � � � � � � � � � � �  � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

7 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  87,4 63,0 62,1 49,0 

2. 2� � � � � � ( �   2,1 5,0 2,1 5,0 

3. 	 � 2  1,8 6,0 1,8 6,0 

4. 2� � � � � � � � � �  �  
� � � � �  

1,7 1,0 1,7 1,0 

 

. %� � � ' �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 

* � � � � � � %� �  � � � � : 
7 

kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  69,6 70,0 50,1 57,0 

2. 2� � � � � � ( �   9,2 21,0 9,2 21,0 

3. 	 � 2  18,5 10,0 18,5 10,0 

4. 2� � � � � � � � � �  �  
� � � � �  

3,4 1,0 3,4 1,0 

 
 

� � � � ' � �  � � � � � �  - 5 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

9 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  23,8 41,0 19,8 38,0 

2. 2� � � � � � ( �   15,6 20,0 15,6 26,0 

3. 	 � 2  57,1 7,0 55,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  4,9 1,0 4,9 1,0 

 
 

� � � � ' � �  � � � � � �  - 14 � � � ) � �  � � � !  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

9 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  22,5 35,0 19,9 32,0 

2. 2� � � � � � ( �   19,3 26,0 19,3 26,0 

3. 	 � 2  51,5 7,0 49,6 7,0 

4. 2� � � � � � � � � �  �  
� � � � �  5,9 1,0 5,9 1,0 
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. � � � � � � � � � � �  �  ! � � � ) �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

9 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  34,0 53,0 28,0 45,0 

2. 2� � � � � � ( �   0,8 2,0 6,3 11,0 

3. 	 � 2  13,8 9,0 13,8 9,0 

4. 2� � � � � � � � � �  �  
� � � � �  

2,5 1,0 5,2 1,0 

 

	 � � � � ( �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 

* � � � � � � %� �  � � � � : 
9 

kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  31,3 48,0 18,3 40,0 

2. 2� � � � � � ( �   51,6 31,0 51,6 31,0 

3. 	 � 2  53,2 14,0 53,2 14,0 

4. 2� � � � � � � � � �  �  
� � � � �  

24,0 3,0 24,0 3,0 

 

3 � � � ! �  � � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

9 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  45,4 51,0 36,6 45,0 

2. 2� � � � � � ( �   14,0 27,0 14,0 27,0 

3. 	 � 2  36,3 11,0 36,3 11,0 

4. 2� � � � � � � � � �  �  
� � � � �  5,2 2,0 5,2 2,0 

 
 

0 � � � � � � � � � � � � � �  � � � � � �  

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 

* � � � � � � %� �  � � � � : 
9 

kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  50,2 52,0 32,9 41,0 

2. 2� � � � � � ( �   1,3 4,0 1,3 4,0 

3. 	 � 2  1,8 6,0 1,8 6,0 

4. 2� � � � � � � � � �  �  
� � � � �  

1,5 1,0 1,5 1,0 
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. %� � � ' �  (� � �  $� � ! � � � � � � �  � � � � � ) 

� �  � � � � . � �  � � � � � � � � � . � �  1987 � . � �  � � � � . � �  � � � � � � � � � . � �  1999 � . 
* � � � � � � %� �  � � � � : 

9 
kWh/m2 W/m2 kWh/m2 W/m2 

1. � � � � � � � � �  33,3 58,0 21,4 47,0 

2. 2� � � � � � ( �   5,8 18,0 5,8 18,0 

3. 	 � 2  18,5 10,0 18,5 10,0 

4. 2� � � � � � � � � �  �  
� � � � �  

3,2 1,0 3,2 1,0 

 
 

 
                                                                            � � � � � ) � � � �  6 ! � �  %� . 30, � � . 2 

 
� � � � � � (  � �  $� � � � �  � � � � � � � �  � �  � � � � � � #� �  � $� ! � � � � � � �  

  

 , � � � � 	  $� � �  �   � � � � 
 � - � � �  * � 	 � � ! � 	 � � : 

·  � � � � � � � � � � � � : 

·  0 � � � � : 

·  / � � � $� � : 

·  : � ! � : 
·  � :mail: 

 

 
 � . � � + %� �  #  . � � + 	   � � �  � � %� 	 � , �  #�  ! � 	 � � �  
� 	  � �  � 	  : 

·  � � � � � � � � � � � � : 

·  0 � � � � : 

·  / � � � $� � : 

·  : � ! � : 
·  � : mail: 
 

 

� � � +� � 	 � : / � � '   � � � � " � � 	 $�  
 � . � � + %� �
: 

1. , � � � #$� � � �  * � � � � ' 	 :    
� ) � � � � � � � � � � � �  � �  � � � � � ! � �     
� ) ! � � � %� � � � �  � �  � � � � � � � � � � �   � � � � �  
� � � � � ! �  (� � �  � � � !  �  � � � � � � ( � )    

� ) ! � %� � � � �  � �  � � � � � � � � � � �   � � � � �  
� � � � � ! �     

� ) � � � � � �   � �  � � � � � � � � �  � �  � � � � � ! � �     
2. / � 	 � �  �   * � � � #$� � � 	 $� :    

� ) � � � � � � � � � � � �     
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� ) ! � � � ! �  � � � � � � � �  � �  � � � � � �     
3. � � ( � � � � 
 � " �   � ( � + :    

� ) � � � � � � � �  � �  � � " � � � � � � %� � � �  � " � � �     
� ) � � � � � � �  � � " � � � � � � %� �  � � � � � ) � -
� �  , � � � � � �  � � ' �  � � � � � �   �  
� � " � � � � � � %� �   � � � ( � �  

   

� ) � � � � � � � ( � �  �  � � � � �  � � " � � � � � � %� �  
� � � � � ) � � �   

   

� ) � " � �  ' �  �  � � " � �  ' �  � � � � � � � � � �  
� � � � ( �  �  � � " � � � � � � %� � � �  � � � � � ) � -
� �   �  � � � � � � � ( � �  

   

� ) � " � �  ' �  �  � � " � �  ' �  � � � � � � #� �  
� � � � � � �  �  � � " � � � � � � %� � � �  � � � � � ) � -
� �   �  � � � � � � � ( � �  

kWh 
� � .� � � �    

4. , � 	 � � ! � �   � � � � 
 � �     
� ) � � ' �  � � � � � � � � �  � � � � � �   �  
� � � � � &� � � � � �  � � � � � � �  � �  � � � � � �  

kWh 
� � .� � � �  

  

� ) � � � � � � � � �  � � � � � �   �  
� � " � � � � � � %� � � �  � � � � � ) � � �   �  
� � � � � � � ( � �  � �  � � � � � �  

kWh 
� � .� � � �  

  

� ) � � � � � �   � �  � � � � � � � � �  � �  
� � � � � �  � �  

   

� ) � � � � � �   � �  � " � �  ' � � �  �  � � " � �  ' �  
� � � � � � � � � �  � � � � ( � , � � � � � � � � �  
� � " � � � � � � %� �   � � � ( � �  

   

� ) � � � � � � � � �  � � � � � �   � � � � � � � � �  
� � � � � � � � � � � �  � �  � � � � � �  

kWh 
� � .� � � �  

  

� ) � � � � � � � � � ' �  � � � � � � #� �  � � � " � � �  kWh 
� � .� � � �  

  

) ) � � � � � %� �  � � � � � � � � �  � � � � � �   �  
� � " � � � � � � %� �   � � � ( � �  � �  � � � � � �  

kWh 
� � .� � � �  

  

� ) � � � � � �  , � � � � � � � � � �  �  � � � � � � � � �  �  
� � " � � � � � � %� �   � � � ( � �  � �  � � � � � �  /� �  
� ! � � � � � � � %� �  � � � ! ( � � , � � � � � � � � � -
�  � � � �  � �  � � � � � %� �  � � � � � � #� �  
� � � � � � �  �  � � ./ 

kWh 
� � .� � � �  

  

� ) � � � � ( � �  � �  � � � � � � � � � � � � �  � �  
� � � � � � � � � � �  � � � � � �   � �  � � � � � ! � � , 
! � � � � �  � �  � � � � � � � � � � � � � �   � � � ( � �  � �  
� � � � %� � �  � � � � %�  � �  � � � �  � � � � � ! �  

   

5. � � �  �  ' � � � " � � 	 $�  �   
� #( � � � � � 	 �  � � � � 
 � - � �  
* � 	 � %�  (# 
 � ! �  �   � � � � 
 � �  
� 	  	 � ( � � � � 
 � " � � �  * � � %� �  

kWh 
� � .� � � �    
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* �  $� � � $� ) 
6. , � '  # 	 � � �  #  �  #( � �   �   

� � � � 
 � � : 
   

� ) � � � ( � $ � %� �  � � � " � �  � �  � � � � � �  , � �  
� � � � � �  � � � � � � #� �  � � � � � � �  

kWh 
� � .� � � �  

  

7. � ! �  * � '  # 	 � �  #  �  #( � �   
�   � � � � 
 � �   

   

� ) � � � �  � �  � � � � � � � � � � �  � � � � � � #� �  
� � � � � � � , � � � � � � � �  ! � �  � � ' � � �  
! � � � %� � � � �  � � � � � � � � � �  � � � � �  � � � -
� � ! � . 

kWh 
� � .� � � �  

  

 
1� � � � � � � � � : (� )     . � � � � � � � : (� ) 

 
 


