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7HOHID[������������������
(�0DLO��NRQWDNW#GRHUULHV�EHUDWXQJ�GH�

6DFKYHUVWlQGLJHU�� 'LSO��*HRSK\V��%HUQG�'|UULHV�

3URMHNWQXPPHU�� ��������

'DWXP�� *HWWRUI�������������

�

'LHVHV� *XWDFKWHQ� XPIDVVW� ��� 6HLWHQ� 7H[W� XQG� �� $QODJHQ� XQG� LVW� QXU� LQ� VHLQHU�
*HVDPWKHLW� J�OWLJ�� 6RZHLW� LP� 5DKPHQ� GHU� %HXUWHLOXQJ� YHUZDOWXQJVUHFKWOLFKH�
*HVLFKWVSXQNWH� DQJHVSURFKHQ�ZHUGHQ�� HUIROJW� GLHV�JUXQGVlW]OLFK� XQWHU� GHP�9RU�
EHKDOW�HLQHU�MXULVWLVFKHQ�)DFKSU�IXQJ��GLH�QLFKW�*HJHQVWDQG�GHU�6DFKEHDUEHLWXQJ�
LVW�� (LQH� 9HUYLHOIlOWLJXQJ� RGHU� DXV]XJVZHLVH� 9HU|IIHQWOLFKXQJ� DX�HUKDOE� GHV�
*HQHKPLJXQJVYHUIDKUHQV� EHGDUI� HLQHU� VFKULIWOLFKHQ� *HQHKPLJXQJ� GXUFK� GLH�
'g55,(6�6&+$//7(&+1,6&+(�%(5$781*�*PE+��
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,� ,QKDOWVYHU]HLFKQLV��

�� $XIJDEHQVWHOOXQJ�������������������������������������������������������������������������������������������������������������
�� 6WDQGRUW��XQG�9RUKDEHQEHVFKUHLEXQJ������������������������������������������������������������������������������
�� %HXUWHLOXQJVJUXQGODJHQ���������������������������������������������������������������������������������������������������

���� $EZlJXQJVEHODQJH�GHU�5HFKWV��XQG�9HUZDOWXQJVYRUVFKULIWHQ����������������������������������������������
���� ,PPLVVLRQVULFKWZHUWH�GHU�:($�6FKDWWHQZXUI�+LQZHLVH���������������������������������������������������������

�� %HUHFKQXQJ�GHU�%HVFKDWWXQJVGDXHUQ������������������������������������������������������������������������������
���� ,PPLVVLRQVRUWH������������������������������������������������������������������������������������������������������������������������
���� (LQJDEHSDUDPHWHU�����������������������������������������������������������������������������������������������������������������

������ 9RUEHODVWXQJ�������������������������������������������������������������������������������������������������������������
������ =XVDW]EHODVWXQJ��������������������������������������������������������������������������������������������������������
������ 4XDOLWlW�GHU�(UJHEQLVVH���������������������������������������������������������������������������������������������

�� %HXUWHLOXQJ�GHU�DVWURQRPLVFK�PD[LPDO�P|JOLFKHQ�%HVFKDWWXQJVGDXHU���������������������������
�� 9RUVFKOlJH�]X�0LQGHUXQJVPD�QDKPHQ��������������������������������������������������������������������������
�� 9RUVFKODJ�I�U�WH[WOLFKH�)HVWVHW]XQJHQ�LP�%HEDXXQJVSODQ�XQG�LQ�GHQ�*HQHKPLJXQJHQ���������
�� =XVDPPHQIDVVXQJ����������������������������������������������������������������������������������������������������������
�
�

,,� 9HU]HLFKQLV�GHU�$QODJHQ��

�� +DXSWHUJHEQLVVH��0RGHOOGDWHQ�XQG�%HUHFKQXQJVHUJHEQLVVH��
���� 9RUEHODVWXQJ�GXUFK�GLH�YHUEOHLEHQGHQ�%HVWDQGVDQODJHQ��
���� =XVDW]EHODVWXQJ�GXUFK�GLH�VHFKV�JHSODQWHQ�:($�
���� *HVDPWEHODVWXQJ� GXUFK� GLH� YHUEOHLEHQGHQ� %HVWDQGVDQODJHQ� XQG� GLH� VHFKV� JHSODQWHQ�

:($��

�� *UDILVFKHU�%HVFKDWWXQJVNDOHQGHU�I�U�GLH�*HVDPWEHODVWXQJ�

�� 7DEHOODULVFKHU�%HVFKDWWXQJVNDOHQGHU�GXUFK�GLH�=XVDW]EHODVWXQJ�

�� 'DUVWHOOXQJ�GHU�DVWURQRPLVFK�PD[LPDO�P|JOLFKHQ�%HVFKDWWXQJ�GHU�*HVDPWEHODVWXQJ�
���� 9RUEHODVWXQJ�GXUFK�GLH�YHUEOHLEHQGHQ�%HVWDQGVDQODJHQ�
���� =XVDW]EHODVWXQJ�GXUFK�GLH�VHFKV�JHSODQWHQ�:($�
���� *HVDPWEHODVWXQJ� GXUFK� GLH� YHUEOHLEHQGHQ� %HVWDQGVDQODJHQ� XQG� GLH� VHFKV� JHSODQWHQ�

:($�
�
�
� �
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,,,� 9HU]HLFKQLV�GHU�YHUZHQGHWHQ�$EN�U]XQJHQ��

%ZS� %�UJHUZLQGSDUN��
,2� 0D�JHEOLFKHU�,PPLVVLRQVRUW��
/$,� %XQG�/lQGHU�$UEHLWVJHPHLQVFKDIW�I�U�,PPLVVLRQVVFKXW]�
//85� /DQGHVDPW� I�U� /DQGZLUWVFKDIW�� 8PZHOW� XQG� OlQGOLFKH� 5lXPH� GHV�

/DQGHV�6FKOHVZLJ�+ROVWHLQ��
65� 6FKDWWHQUH]HSWRU�
67(� 6HUUDWHG�7UDLOLQJ�(GJH�
7(6� 7UDLOLQJ�(GJH�6HUUDWLRQV�
:($� :LQGHQHUJLHDQODJH�Q��
:S� :LQGSDUN��
�
�

,9� /LWHUDWXUYHU]HLFKQLV�

���� %XQGHV�,PPLVVLRQVVFKXW]JHVHW]� �%,P6FK*�� *HVHW]� ]XP� 6FKXW]� YRU� VFKlGOLFKHQ�
8PZHOWHLQZLUNXQJHQ� GXUFK� /XIWYHUXQUHLQLJXQJHQ�� *HUlXVFKH�� (UVFK�WWHUXQJHQ� XQG�
lKQOLFKH�9RUJlQJH� �%XQGHV�,PPLVVLRQVVFKXW]JHVHW]� ��%,P6FK*�� LQ�GHU�)DVVXQJ�GHU�
%HNDQQWPDFKXQJ�YRP�����0DL�������%*%O��,�6�������������,�6��������GDV�]XOHW]W�GXUFK�
$UWLNHO���GHV�*HVHW]HV�YRP�����-XOL�������%*%O��,�6��������JHlQGHUW�ZRUGHQ�LVW�

���� %DXJHVHW]EXFK��%DX*%��LQ�GHU�)DVVXQJ�GHU�%HNDQQWPDFKXQJ�YRP����1RYHPEHU������
�%*%O��,�6���������GDV�]XOHW]W�GXUFK�$UWLNHO���GHV�*HVHW]HV�YRP�����-XOL�������%*%O��,�6��
������JHlQGHUW�ZRUGHQ�LVW�

���� %XQG�/lQGHU�$UEHLWVJHPHLQVFKDIW� ,PPLVVLRQVVFKXW]�/$,��+LQZHLVH�]XU�(UPLWWOXQJ�XQG�
%HXUWHLOXQJ�GHU�RSWLVFKHQ�,PPLVVLRQHQ�YRQ�:LQGHQHUJLHDQODJHQ�±�$NWXDOLVLHUXQJ������
�:($�6FKDWWHQZXUI�+LQZHLVH���6WDQG�������������

���� ',1��������������=DKOHQDQJDEHQ�
���� ',1����������������7DJHVOLFKW�LQ�,QQHQUlXPHQ�±�*UXQGODJHQ�
���� 9',��������������8PZHOWPHWHRURORJLH�±�:HFKVHOZLUNXQJHQ�]ZLVFKHQ�$WPRVSKlUH�XQG�

2EHUIOlFKHQ��%HUHFKQXQJ�GHU�VSHNWUDOHQ�NXU]��XQG�ODQJZHOOLJHQ�6WUDKOXQJ�
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�� $XIJDEHQVWHOOXQJ��

'LH�6WDGW�%UXQVE�WWHO�P|FKWH�LP�5DKPHQ�GHU�����bQGHUXQJ�GHV�)OlFKHQQXW]XQJVSODQHV�XQG�
GHU�$XIVWHOOXQJ�GHV�YRUKDEHQEH]RJHQHQ�%HEDXXQJVSODQHV�1U������9RUKDEHQ��XQG�(UVFKOLH�
�XQJVSODQ��Ä5HSRZHULQJ�:LQGSDUN�2KOHQEURRN�DP�.LUFKVSLHOVZHJ³� I�U�GHQ�%HUHLFK�V�GOLFK�
GHU�*HPHLQGHJUHQ]H�%UXQVE�WWHO���5DPKXVHQ��ZHVWOLFK�GHV�+HOVHU�.DWWUHSHOHU�)OHWKV��|VWOLFK�
GHU� :HVWHUEHOPKXVHQHU� 6WUD�H� XQG� ELV� HWZD� ���� P� V�GOLFK� GHV� .LUFKVSLHOVZHJHV� GLH�
SODQXQJVUHFKWOLFKHQ�9RUDXVVHW]XQJHQ�I�U�HLQ�5HSRZHULQJ�9RUKDEHQ�LP�:LQGSDUN�2KOHQEURRN�
VFKDIIHQ��'LH�YRUKDQGHQHQ�]HKQ�%HVWDQGVDQODJHQ�GHV�7\SV�9HVWDV�9���VROOHQ�DEJHEDXW�XQG�
VWDWWGHVVHQ� VHFKV�:($�GHV�7\SV�1RUGH[�1��������67(�PLW�1DEHQK|KHQ�YRQ�����P�XQG�
����P�HUULFKWHW�ZHUGHQ���
�
,P�6LQQH� GHU� %DXOHLWSODQXQJ� VLQG� GLH� DOOJHPHLQHQ� $QIRUGHUXQJHQ� DQ� JHVXQGH�:RKQ�� XQG�
$UEHLWVYHUKlOWQLVVH�XQG�GLH�6LFKHUKHLW�GHU�:RKQ��XQG�$UEHLWVEHY|ONHUXQJ�]X�EHU�FNVLFKWLJHQ��
)�U� GLH� QDFKJHRUGQHWHQ� *HQHKPLJXQJHQ� GXUFK� GDV� ]XVWlQGLJH� //85� VROO� GHU� 1DFKZHLV�
JHI�KUW�ZHUGHQ��GDVV�GXUFK�GHQ�EHLP�%HWULHE�GHU�JHSODQWHQ�:($�]X�HUZDUWHQGHQ�6FKDWWHQ�
ZXUI�GLH�$QIRUGHUXQJHQ�GHU�:($�6FKDWWHQZXUI�+LQZHLVH�GHU�/$,�EHL�GHQ�QlFKVWJHOHJHQHQ�
:RKQKlXVHUQ�HLQJHKDOWHQ�ZHUGHQ��
�
=LHO�GHU�8QWHUVXFKXQJHQ�LVW�GLH�

��� (UPLWWOXQJ� GHV� 6FKDWWHQZXUIHV� GXUFK� GLH� 9RU��� =XVDW]�� XQG� *HVDPWEHODVWXQJ� LP�
(LQZLUNXQJVEHUHLFK�GHU�JHSODQWHQ�:($��'LH�9RUEHODVWXQJ�XPIDVVW�GHQ�6FKDWWHQZXUI�
GHU�%HVWDQGVDQODJHQ�GHU�EHQDFKEDUWHQ�:LQGSDUNV�RKQH�GLH�]HKQ� I�U�GHQ�5�FNEDX�
YRUJHVHKHQHQ�:($��'LH�=XVDW]EHODVWXQJ�XPIDVVW� GHQ�6FKDWWHQZXUI� GHU� VHFKV�JH�
SODQWHQ�:($��'LH�HUPLWWHOWH�DVWURQRPLVFK�PD[LPDO�P|JOLFKH�%HVFKDWWXQJVGDXHU�VROO�
PLW�GHQ�,PPLVVLRQVULFKWZHUWHQ�GHU�:($�6FKDWWHQZXUI�+LQZHLVH�YHUJOLFKHQ�ZHUGHQ��

��� 3U�IXQJ��RE�]XU�(LQKDOWXQJ�GHU�$QIRUGHUXQJHQ�GHU�:($�6FKDWWHQZXUI�+LQZHLVH�HLQH�
$EVFKDOWDXWRPDWLN�LQVWDOOLHUW�ZHUGHQ�PXVV���

�
9RU�GLHVHP�+LQWHUJUXQG�ZXUGH�GLH�'6%�*PE+�EHDXIWUDJW��HLQH�6FKDWWHQZXUISURJQRVH�I�U�GLH�
����bQGHUXQJ�GHV�)OlFKHQQXW]XQJVSODQHV�XQG�$XIVWHOOXQJ�GHV�YRUKDEHQEH]RJHQHQ�%HEDX�
XQJVSODQHV� 1U�� ��� VRZLH� GDV� QDFKJHRUGQHWH� *HQHKPLJXQJVYHUIDKUHQ� ]X� HUVWHOOHQ�� 'LH�
%DXOHLWSODQXQJ�HUIROJW�GXUFK�GLH�6WDGW�%UXQVE�WWHO��'HU�9RUKDEHQWUlJHU�KDW�GDV�3ODQXQJVE�UR�
HIISODQ�+��%UXQN�	�*��2KPVHQ�*E5�LQ�-�EHN�PLW�GHU�$XVDUEHLWXQJ�EHDXIWUDJW��'LH�3ODQXQJ�
XQG�$QWUDJVWHOOXQJ�HUIROJW�HEHQIDOOV�GXUFK�GLH�HIISODQ�+��%UXQN�	�*��2KPVHQ�*E5��

�� 6WDQGRUW��XQG�9RUKDEHQEHVFKUHLEXQJ��

'HU�:LQGSDUN�2KOHQEURRN�OLHJW�LP�1RUGZHVWHQ�GHV�EHEDXWHQ�6WDGWJHELHWHV�YRQ�%UXQVE�WWHO��
V�GOLFK�GHU�*HPHLQGHJUHQ]H�%UXQVE�WWHO���5DPKXVHQ��ZHVWOLFK�GHV�+HOVHU�.DWWUHSHOHU�)OHWKV�
XQG�|VWOLFK�GHU�:HVWHUEHOPKXVHQHU�6WUD�H��/�������1|UGOLFK�GHV�:LQGSDUNV�EHILQGHW�VLFK�GHU�
:LQGSDUN�'LQJHQ��ZHVWOLFK�GHU�:LQGSDUN�:HVWHUE�WWHO��V�GOLFK�GHU�:LQGSDUN�2VWHUEHOPKXVHQ��
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V�GZHVWOLFK�GLH�:LQGSDUNV�.DWWUHSHO�XQG�:HVWHUEHOPKXVHQ�VRZLH�QRUGZHVWOLFK�GHU�:LQGSDUN�
'LHNKXVHQ�)DKUVWHGW���
�
(LQHQ�hEHUEOLFN��EHU�GLH�|UWOLFKHQ�*HJHEHQKHLWHQ�XQG�GLH�/DJH�GHU�$QODJHQVWDQGRUWH��URWHU�
.UHLV�� OLHIHUW� QHEHQ� GHQ� DOV�$QODJHQ� ���� ELV� ���� EHLJHI�JWHQ� /DJHSOlQHQ� GLH� IROJHQGH�$E�
ELOGXQJ��
�

�
$EELOGXQJ��� $XV]XJ�DXV�GHQ�*HREDVLVGDWHQ�GHV�/DQGHVDPWHV�I�U�9HUPHVVXQJ�XQG�

*HRLQIRUPDWLRQ�6FKOHVZLJ�+ROVWHLQ�

'HU�DOV�$QODJH�����EHLJHI�JWH�/DJHSODQ�]HLJW�QHEHQ�GHQ�6WDQGRUWHQ�GHU�JHSODQWHQ�:($�XQG�
GHQ� PD�JHEOLFKHQ� ,PPLVVLRQVRUWHQ� �6FKDWWHQUH]HSWRUHQ�� DXFK� GLH� UHOHYDQWHQ� %HVWDQGV�
DQODJHQ��GHU�EHQDFKEDUWHQ�:LQGSDUNV��LP�(LQ]HOQHQ��

:S�'LQJHQ���
R� ��:($�GHV�7\SV�5(SRZHU�6HQYLRQ����0�����

� �

������������������������������������������������
��'LH�$XVU�VWXQJ�GHU�:($�PLW�+LQWHUNDQWHQYHU]DKQXQJHQ��6HUUDWLRQV��7(6��67(�XVZ���I�KUW�]X�NHLQHQ�
9HUlQGHUXQJHQ�GHV�6FKDWWHQZXUIHV��
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:S�:HVWHUE�WWHO��9(3����XQG�9(3������
R� ��:($�GHV�7\SV�(QHUFRQ�(�����
R� ��:($�GHV�7\SV�(QHUFRQ�(�����
R� ��:($�GHV�7\SV�1RUGH[�1���������

:S�2VWHUEHOPKXVHQ��9(3�����9(3����XQG�9(3������
R� ��:($�GHV�7\SV�(QHUFRQ�(�����
R� ��:($�GHV�7\SV�1RUGH[�1���������
R� ��:($�GHV�7\SV�6HQYLRQ����0�����

:S�:HVWHUEHOPKXVHQ��9(3�����9(3�����9(3����XQG�9(3������
R� ��:($�GHV�7\SV�(QHUFRQ�(����(������0:�
R� ��:($�GHV�7\SV�6HQYLRQ����0�����

:S�.DWWUHSHO���
R� ��:($�GHV�7\SV�5(SRZHU�6HQYLRQ����0�����

%ZS�.DWWUHSHO��
R� ���:($�GHV�7\SV�(QHUFRQ�(�����

:S�'LHNKXVHQ�)DKUVWHGW��
R� ��:($�GHV�7\SV�(QHUFRQ�(�����

6RQVWLJH�%HWULHEH�XQG�$QODJHQ��
R� ��:($�GHV�7\SV�1RUGH[�1����

�
'LH� 6WDQGRUWH� GHU� VHFKV� LP� 5DKPHQ� GHV� YRUKDEHQEH]RJHQHQ� %HEDXXQJVSODQHV� 1U�� ���
JHSODQWHQ�1RUGH[�1��������67(�VLQG�PLW�URWHQ�6\PEROHQ�KHUYRUJHKREHQ��,P�DOV�$QODJH�����
EHLJHI�JWHQ� /DJHSODQ� LVW� DXFK� GHU� (LQZLUNXQJVEHUHLFK� GHU� JHSODQWHQ� :($� PLW� HLQHU�
GXQNHOJU�QHQ�1XOOOLQLH�DQJHJHEHQ��1XU�LQ�GLHVHP�(LQZLUNXQJVEHUHLFK�N|QQHQ�GLH�JHSODQWHQ�
:($�%HVFKDWWXQJHQ�YHUXUVDFKHQ��
�
'LH�*HOlQGHREHUIOlFKH�LVW�LP�UHOHYDQWHQ�%HUHLFK�LP�:HVHQWOLFKHQ�HEHQ��(V�EHVWHKW�JU|�WHQ�
WHLOV�IUHLH�6FKDWWHQDXVEUHLWXQJ�YRQ�GHQ�:($�LQ�5LFKWXQJ�GHU�PD�JHEOLFKHQ�,PPLVVLRQVRUWH��
'LH�DEVFKLUPHQGH�:LUNXQJ�YRQ�YRUKDQGHQHQ�*HElXGHQ�ZXUGH�QLFKW�EHU�FNVLFKWLJW���

�� %HXUWHLOXQJVJUXQGODJHQ��

���� $EZlJXQJVEHODQJH�GHU�5HFKWV��XQG�9HUZDOWXQJVYRUVFKULIWHQ��

,P�6LQQH� GHU� %DXOHLWSODQXQJ� VLQG� GLH� DOOJHPHLQHQ� $QIRUGHUXQJHQ� DQ� JHVXQGH�:RKQ�� XQG�
$UEHLWVYHUKlOWQLVVH�XQG�GLH�6LFKHUKHLW�GHU�:RKQ��XQG�$UEHLWVEHY|ONHUXQJ�]X�EHU�FNVLFKWLJHQ��
*HPl��GHP�%DX*%�N|QQHQ�LP�%HEDXXQJVSODQ�DXV�VWlGWHEDXOLFKHQ�*U�QGHQ�)HVWVHW]XQJHQ�
JHWURIIHQ�ZHUGHQ��ZLH�]XP�%HLVSLHO�GLH�YRQ�GHU�%HEDXXQJ�IUHL]XKDOWHQGHQ�6FKXW]IOlFKHQ�XQG�
LKUH� 1XW]XQJ�� GLH� )OlFKHQ� I�U� EHVRQGHUH� $QODJHQ� XQG� 9RUNHKUXQJHQ� ]XP� 6FKXW]� YRU�
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VFKlGOLFKHQ�8PZHOWHLQZLUNXQJHQ�XQG�VRQVWLJHQ�*HIDKUHQ�LP�6LQQH�GHV�%XQGHV�,PPLVVLRQV�
VFKXW]JHVHW]HV�VRZLH�GLH�]XP�6FKXW]�YRU�VROFKHQ�(LQZLUNXQJHQ�RGHU�]XU�9HUPHLGXQJ�RGHU�
0LQGHUXQJ� VROFKHU� (LQZLUNXQJHQ� ]X� WUHIIHQGHQ� EDXOLFKHQ� XQG� VRQVWLJHQ� WHFKQLVFKHQ�
9RUNHKUXQJHQ��
�
,P�6LQQH�GHU�*HQHKPLJXQJVYHUIDKUHQ�QDFK�%,P6FK*�VROOHQ�0HQVFKHQ��7LHUH�XQG�3IODQ]HQ��
%RGHQ��:DVVHU��$WPRVSKlUH�VRZLH�.XOWXU��XQG�VRQVWLJH�6DFKJ�WHU�YRU�VFKlGOLFKHQ�8PZHOW�
HLQZLUNXQJHQ� JHVFK�W]W� ZHUGHQ� XQG� GHP� (QWVWHKHQ� VFKlGOLFKHU� 8PZHOWHLQZLUNXQJHQ�
YRUJHEHXJW�ZHUGHQ��6FKlGOLFKH�8PZHOWHLQZLUNXQJHQ�LP�6LQQH�GLHVHV�*HVHW]HV�VLQG�,PPLV�
VLRQHQ��GLH�QDFK�$UW��$XVPD��RGHU�'DXHU�JHHLJQHW�VLQG��*HIDKUHQ��HUKHEOLFKH�1DFKWHLOH�RGHU�
HUKHEOLFKH�%HOlVWLJXQJHQ�I�U�GLH�$OOJHPHLQKHLW�RGHU�GLH�1DFKEDUVFKDIW�KHUEHL]XI�KUHQ��,Q�GHQ�
:($�6FKDWWHQZXUI�+LQZHLVHQ�ZHUGHQ�$QIRUGHUXQJHQ�DQ�GLH�RSWLVFKHQ�:LUNXQJHQ�YRQ�:($�
DXI�GHQ�0HQVFKHQ��G��K��]XP�SHULRGLVFKHQ�6FKDWWHQZXUI�XQG�]X�/LFKWUHIOH[HQ���GHILQLHUW��

���� ,PPLVVLRQVULFKWZHUWH�GHU�:($�6FKDWWHQZXUI�+LQZHLVH�

=LHO�GHU�:($�6FKDWWHQZXUI�+LQZHLVH�LVW�GLH�VLFKHUH�9HUPHLGXQJ�HUKHEOLFKHU�%HOlVWLJXQJHQ��
GLH� GXUFK� SHULRGLVFKH� /LFKWHLQZLUNXQJHQ� �RSWLVFKH� ,PPLVVLRQHQ�� GXUFK� :($� HQWVWHKHQ�
N|QQHQ��'LH�(UKHEOLFKNHLW�HLQHU�%HOlVWLJXQJ�KlQJW�QLFKW�QXU�YRQ�GHUHQ�,QWHQVLWlW�DE��VRQGHUQ�
DXFK� ZHVHQWOLFK� YRQ� GHU� 1XW]XQJ� GHV� *HELHWHV�� DXI� GDV� VLH� HLQZLUNW�� YRQ� GHU� $UW� GHU�
(LQZLUNXQJHQ�VRZLH�GHU�=HLWGDXHU�GHU�(LQZLUNXQJHQ��%HL�GHU�%HXUWHLOXQJ�VLQG�DOOH�:($� LP�
8PNUHLV� HLQ]XEH]LHKHQ�� GLH� DXI� GHQ� MHZHLOLJHQ� ,PPLVVLRQVSXQNW� HLQZLUNHQ�� (LQZLUNXQJHQ�
GXUFK�SHULRGLVFKHQ�6FKDWWHQZXUI�N|QQHQ�GDQQ�VLFKHU�DXVJHVFKORVVHQ�ZHUGHQ��ZHQQ�DOOH�LQ�
)UDJH� NRPPHQGHQ� ,PPLVVLRQVRUWH� LQ� GHU� $QODJHQXPJHEXQJ� DX�HUKDOE� GHV� P|JOLFKHQ�
%HVFKDWWXQJVEHUHLFKHV�GHU�MHZHLOLJHQ�:($�OLHJHQ���
�
'HU�]X�SU�IHQGH�%HUHLFK�HUJLEW�VLFK�DXV�GHP�$EVWDQG�]XU�:($��LQ�ZHOFKHP�GLH�6RQQHQIOlFKH�
JHUDGH�]X������GXUFK�HLQ�5RWRUEODWW�YHUGHFNW�ZLUG��'D�GLH�%ODWWWLHIH�QLFKW��EHU�GHQ�JHVDPWHQ�
)O�JHO�NRQVWDQW�LVW��VRQGHUQ�]XU�5RWRUEODWWVSLW]H�KLQ�DEQLPPW��LVW�HUVDW]ZHLVH�HLQ�UHFKWHFNLJHV�
5RWRUEODWW�PLW�HLQHU�PLWWOHUHQ�%ODWWWLHIH�]X�HUPLWWHOQ�XQG�]XJUXQGH�]X�OHJHQ���

0LWWOHUH�%ODWWWLHIH� ������PD[��%ODWWWLHIH���PLQ��%ODWWWLHIH�EHL�����
�5RWRUUDGLXV��
�
'HU�%HVFKDWWXQJVEHUHLFK�NDQQ�I�U�HLQH�HLQ]HOQH�$QODJH�NRQVHUYDWLY�GHU�$EELOGXQJ�LP�$QKDQJ�
HQWQRPPHQ�ZHUGHQ�RGHU�DQVRQVWHQ�LP�NRQNUHWHQ�(LQ]HOIDOO�QDFKJHZLHVHQ�ZHUGHQ���
�
6RZHLW�PHKUHUH�:($� ]X� ,PPLVVLRQVEHLWUlJHQ� I�KUHQ� N|QQHQ��JHOWHQ� GLH�$XVI�KUXQJHQ� I�U�
MHGH�(LQ]HODQODJH��+|KHQGLIIHUHQ]HQ�LP�*HOlQGH�]ZLVFKHQ�6WDQGRUW�GHU�:($�XQG�GHP�,PPLV�
VLRQVRUW��]��%��EHL�$XIVWHOOXQJ�HLQHU�:($�DXI�HLQHP�+�JHO��VLQG�]X�EHU�FNVLFKWLJHQ���
�

������������������������������������������������
��/LFKWHIOH[H��'LVFR�(IIHNW��VLQG�QLFKW�*HJHQVWDQG�GLHVHU�8QWHUVXFKXQJ��
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9RQ�5HOHYDQ]�VLQG�GLH�DQ�HLQHP�,PPLVVLRQVRUW�WDWVlFKOLFK�DXIWUHWHQGHQ�E]Z��ZDKUQHKPEDUHQ�
,PPLVVLRQHQ��GLH�QXU�EHL�EHVWLPPWHQ�:HWWHUEHGLQJXQJHQ�DXIWUHWHQ�N|QQHQ��(LQH�(LQZLUNXQJ�
GXUFK� ]X� HUZDUWHQGHQ� SHULRGLVFKHQ� 6FKDWWHQZXUI� ZLUG� DOV� QLFKW� HUKHEOLFK� EHOlVWLJHQG�
DQJHVHKHQ��ZHQQ�GLH�DVWURQRPLVFK�PD[LPDO�P|JOLFKH�%HVFKDWWXQJVGDXHU�XQWHU�NXPXODWLYHU�
%HU�FNVLFKWLJXQJ�DOOHU�:($�%HLWUlJH�DP�MHZHLOLJHQ�,PPLVVLRQVRUW� LQ�HLQHU�%H]XJVK|KH�YRQ�
��P��EHU�(UGERGHQ�QLFKW�PHKU�DOV����6WXQGHQ�SUR�.DOHQGHUMDKU�XQG�GDU�EHU�KLQDXV�QLFKW�
PHKU�DOV����0LQXWHQ�SUR�.DOHQGHUWDJ�EHWUlJW��%HL�GHU�%HXUWHLOXQJ�GHV�%HOlVWLJXQJVJUDGHV�
ZXUGH�HLQH�GXUFKVFKQLWWOLFK�HPSILQGOLFKH�3HUVRQ�DOV�0D�VWDE�]XJUXQGH�JHOHJW��
�
%HL� hEHUVFKUHLWXQJ� GHU�:HUWH� I�U� GLH� DVWURQRPLVFK�PD[LPDO�P|JOLFKH� %HVFKDWWXQJVGDXHU�
NRPPHQ�XQWHU�DQGHUHP�WHFKQLVFKH�0D�QDKPHQ�]XU�]HLWOLFKHQ�%HVFKUlQNXQJ�GHV�%HWULHEHV�
GHU�:($�LQ�%HWUDFKW��(LQH�ZLFKWLJH�WHFKQLVFKH�0D�QDKPH�VWHOOW�DOV�*HJHQVWDQG�YRQ�$XIODJHQ�
XQG�$QRUGQXQJHQ�GLH�,QVWDOOLHUXQJ�HLQHU�$EVFKDOWDXWRPDWLN�GDU��GLH�PLWWHOV�6WUDKOXQJV��RGHU�
%HOHXFKWXQJVVWlUNHVHQVRUHQ�GLH�NRQNUHWH�PHWHRURORJLVFKH�%HVFKDWWXQJVVLWXDWLRQ�HUIDVVW�XQG�
VRPLW� GLH� YRU� 2UW� NRQNUHW� YRUKDQGHQH� %HVFKDWWXQJVGDXHU� EHJUHQ]W�� 'D� GHU� :HUW� YRQ�
���6WXQGHQ� SUR� .DOHQGHUMDKU� DXI� *UXQGODJH� GHU� DVWURQRPLVFK� P|JOLFKHQ� %HVFKDWWXQJ�
HQWZLFNHOW�ZXUGH��ZLUG�I�U�$EVFKDOWDXWRPDWLNHQ�HLQ�HQWVSUHFKHQGHU�:HUW�I�U�GLH�WDWVlFKOLFKH��
UHDOH�6FKDWWHQGDXHU��GLH�PHWHRURORJLVFKH�%HVFKDWWXQJVGDXHU�IHVWJHOHJW��'LHVHU�:HUW�OLHJW�EHL�
��6WXQGHQ�SUR�.DOHQGHUMDKU��
�
(LQH� HUKHEOLFKH� %HOlVWLJXQJ� GXUFK� SHULRGLVFKHQ� 6FKDWWHQZXUI� OLHJW� GDQQ� QLFKW� YRU�� ZHQQ�
VRZRKO� GLH� ,PPLVVLRQVULFKWZHUWH� I�U� GLH� WlJOLFKH� DOV� DXFK� GLH� MlKUOLFKH�%HVFKDWWXQJVGDXHU�
GXUFK� DOOH� DXI� GHQ� PD�JHEOLFKHQ� ,PPLVVLRQVRUW� HLQZLUNHQGHQ�:LQGHQHUJLHDQODJHQ� XQWHU�
VFKULWWHQ�ZHUGHQ��
�
%HL� GHU� *HQHKPLJXQJ� YRQ�:LQGHQHUJLHDQODJHQ� LVW� VLFKHU]XVWHOOHQ�� GDVV� GHU� ,PPLVVLRQV�
ULFKWZHUW� I�U� GLH� DVWURQRPLVFK�PD[LPDO�P|JOLFKH� %HVFKDWWXQJVGDXHU� YRQ����6WXQGHQ�SUR�
.DOHQGHUMDKU�QLFKW��EHUVFKULWWHQ�ZLUG��%HL�%HVFKZHUGHQ�KLQVLFKWOLFK�GHV�6FKDWWHQZXUIV�GXUFK�
EHUHLWV�EHVWHKHQGH�$QODJHQ� LVW�GLH�(LQKDOWXQJ�GLHVHV� ,PPLVVLRQVULFKWZHUWHV�]X��EHUSU�IHQ��
%HL�hEHUVFKUHLWXQJHQ�LVW�GXUFK�JHHLJQHWH�0D�QDKPHQ�GLH�(LQKDOWXQJ�GHU�,PPLVVLRQVVFKXW]�
DQIRUGHUXQJHQ�GLHVHU�+LQZHLVH� ]X�JHZlKUOHLVWHQ��%HL�(LQVDW]� HLQHU�$EVFKDOWDXWRPDWLN��GLH�
NHLQH� PHWHRURORJLVFKHQ� 3DUDPHWHU� EHU�FNVLFKWLJW�� LVW� GXUFK� GLHVH� DXI� GLH� DVWURQRPLVFK�
PD[LPDO�P|JOLFKH�%HVFKDWWXQJVGDXHU�YRQ����6WXQGHQ�SUR�.DOHQGHUMDKU�]X�EHJUHQ]HQ��:LUG�
HLQH� $EVFKDOWDXWRPDWLN� HLQJHVHW]W�� GLH� PHWHRURORJLVFKH� 3DUDPHWHU� EHU�FNVLFKWLJW� �]�� %��
,QWHQVLWlW�GHV�6RQQHQOLFKWHV��� LVW�DXI�GLH� WDWVlFKOLFKH�%HVFKDWWXQJVGDXHU�YRQ���6WXQGHQ�]X�
EHJUHQ]HQ��
�
'HU� ,PPLVVLRQVULFKWZHUW� I�U� GLH� WlJOLFKH� %HVFKDWWXQJVGDXHU� EHWUlJW� ��� 0LQXWHQ�� ,Q� HLQHU�
/DERUVWXGLH�GHU�8QLYHUVLWlW�.LHO�ZXUGH�IHVWJHVWHOOW��GDVV�EHUHLWV�HLQH�HLQPDOLJH�(LQZLUNXQJ�GHV�
6FKDWWHQZXUIV�YRQ����0LQXWHQ�]X�6WUHVVUHDNWLRQHQ�I�KUHQ�NDQQ��$XV�9RUVRUJHJU�QGHQ�ZLUG�
GDKHU�GLH�WlJOLFKH�%HVFKDWWXQJVGDXHU�DXI����0LQXWHQ�EHJUHQ]W��'LHVHU�:HUW�JLOW�EHL�JHSODQWHQ�
$QODJHQ� I�U� GLH� DVWURQRPLVFK� PD[LPDO� P|JOLFKH� %HVFKDWWXQJVGDXHU�� EHL� EHVWHKHQGHQ�
$QODJHQ� I�U� GLH� WDWVlFKOLFKH� 6FKDWWHQGDXHU�� %HL� hEHUVFKUHLWXQJ� GLHVHV� 5LFKWZHUWHV� DQ�
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PLQGHVWHQV� GUHL� 7DJHQ� LVW� GXUFK� JHHLJQHWH� 0D�QDKPHQ� GLH� %HJUHQ]XQJ� GHU� WlJOLFKHQ�
%HVFKDWWXQJVGDXHU�DXI����0LQXWHQ�]X�JHZlKUOHLVWHQ��

�� %HUHFKQXQJ�GHU�%HVFKDWWXQJVGDXHUQ��

'LH�%HUHFKQXQJ�GHU�%HVFKDWWXQJVGDXHUQ�LP�(LQZLUNXQJVEHUHLFK�GHU�JHSODQWHQ�:($�ZXUGH�
JHPl�� GHQ� :($�6FKDWWHQZXUI�+LQZHLVHQ� GXUFKJHI�KUW�� 'LH� %HVFKDWWXQJVGDXHUQ� ZHUGHQ�
QDFK� GHQ� 5XQGXQJVUHJHOQ� GHU� ',1� ����� DOV� JDQ]]DKOLJH�:HUWH� DQJHJHEHQ� XQG� PLW� GHQ�
,PPLVVLRQVULFKWZHUWHQ�YHUJOLFKHQ���
�
'LH�%HUHFKQXQJHQ�ZXUGHQ�PLW�GHP�6RIWZDUHSURJUDPP�:LQG3UR��9HUVLRQ����������GHU�(0'�
,QWHUQDWLRQDO�$�6�GXUFKJHI�KUW���

���� ,PPLVVLRQVRUWH��

*HPl��GHQ�:($�6FKDWWHQZXUI�+LQZHLVHQ�VLQG�PD�JHEOLFKH�,PPLVVLRQVRUWH��

R� VFKXW]Z�UGLJH�5lXPH��GLH�DOV�
R� :RKQUlXPH��HLQVFKOLH�OLFK�:RKQGLHOHQ�
R� 6FKODIUlXPH�� HLQVFKOLH�OLFK� hEHUQDFKWXQJVUlXPH� LQ� %HKHUEHUJXQJVVWlWWHQ�

XQG�%HWWHQUlXPH�LQ�.UDQNHQKlXVHUQ�XQG�6DQDWRULHQ�
R� 8QWHUULFKWVUlXPH�LQ�6FKXOHQ��+RFKVFKXOHQ�XQG�lKQOLFKHQ�(LQULFKWXQJHQ�
R� %�URUlXPH�� 3UD[LVUlXPH�� $UEHLWVUlXPH�� 6FKXOXQJVUlXPH� XQG� lKQOLFKH�

$UEHLWVUlXPH�JHQXW]W�ZHUGHQ��

R� XQEHEDXWH�)OlFKHQ� LQ�HLQHU�%H]XJVK|KH�YRQ���P��EHU�*UXQG�DQ�GHP�DP�VWlUNVWHQ�
EHWURIIHQHQ�5DQG�GHU�)OlFKHQ��DXI�GHQHQ�QDFK�%DX��RGHU�3ODQXQJVUHFKW�*HElXGH�PLW�
VFKXW]Z�UGLJHQ�5lXPHQ�]XOlVVLJ�VLQG��

�
'LUHNW�DQ�*HElXGHQ�EHJLQQHQGH�$X�HQIOlFKHQ��]��%��7HUUDVVHQ�XQG�%DONRQH��VLQG�VFKXW]�
Z�UGLJHQ�5lXPHQ�WDJV�EHU�]ZLVFKHQ��������������8KU�JOHLFKJHVWHOOW��
�
)�U� HLQH� DEJHVLFKHUWH� %HUHFKQXQJ� YRQ� %HVFKDWWXQJVGDXHUQ� EHL� GHQ�:RKQKlXVHUQ� LQ� GHU�
1lKH�YRQ�:($�ZXUGHQ�GLH�PD�JHEOLFKHQ�,PPLVVLRQVRUWH�DXI�GHQ�*UXQGIOlFKHQ�GHU�:RKQ�
KlXVHU�PLW� HLQHU�+|KH�YRQ���P�DQJHRUGQHW�� ,Q�GLHVHP�)DOOH�ZHUGHQ�GLH� WDWVlFKOLFKH�$XV�
ULFKWXQJ� GHU� )HQVWHU� XQG� GLH� DEVFKLUPHQGH�:LUNXQJ� GHU�:RKQKlXVHU� YHUQDFKOlVVLJW�� 'LH�
6FKDWWHQUH]HSWRUHQ�ZHUGHQ�KRUL]RQWDO�DXVJHULFKWHW�XQG�HPSIDQJHQ�QDFK�GHP�VR�JHQDQQWHQ�
Ä*HZlFKVKDXV�0RGXV³� %HVFKDWWXQJHQ� DXV� DOOHQ� 5LFKWXQJHQ�� 'LHVH� 9RUJHKHQVZHLVH� I�KUW�
LQVEHVRQGHUH� EHL� LQPLWWHQ� YRQ�:LQGSDUNV� JHOHJHQHQ�:RKQJHElXGHQ� ]X� JHZLVVHQ� 6LFKHU�
KHLWHQ�KLQVLFKWOLFK�GHU�WDWVlFKOLFKHQ�%HVFKDWWXQJVGDXHU��
�
=XU�%HUHFKQXQJ�GHU�%HXUWHLOXQJVSHJHO�ZXUGHQ�LQVJHVDPW�����PD�JHEOLFKH�,PPLVVLRQVRUWH�
LP�(LQZLUNXQJVEHUHLFK�GHU�JHSODQWHQ�:($�IHVWJHOHJW��,Q�GHU�QDFKIROJHQGHQ�7DEHOOH���VLQG�GLH�
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PD�JHEOLFKHQ� ,PPLVVLRQVRUWH� PLW� 6FKDWWHQUH]HSWRUHQ� DXIJHOLVWHW�� 1HEHQ� GHQ� ,PPLVVLRQV�
RUWHQ�GHU�6FKDOOLPPLVVLRQVSURJQRVH� �65�����ELV�65������ZXUGHQ�GLH� ]XVlW]OLFKHQ� ,PPLV�
VLRQVRUWH�HQWVSUHFKHQG�KRFKJH]lKOW��65�����ELV�65��������
�
6FKDWWHQ��
UH]HSWRU��

$GUHVVH� 6FKDWWHQ�
UH]HSWRU��

$GUHVVH�

65������ 5DPKXVHQ��:LVFKZHJ���� 65����� %UXQVE�WWHO��6FK�WWXQJVZHJ���

65����� 5DPKXVHQ��:LVFKZHJ��� 65����� %UXQVE�WWHO��2KOHQHU�/DQGZHJ���

65����� (GGHODN��.OLQW��� 65����� %UXQVE�WWHO��2KOHQHU�/DQGZHJ���

65����� (GGHODN��.OLQW��� 65����� %UXQVE�WWHO��2KOHQHU�/DQGZHJ���

65����� (GGHODN��.OLQW��� 65����� %UXQVE�WWHO��2KOHQHU�/DQGZHJ���

65����� (GGHODN��.OLQW��� 65����� 1HXIHOG��2KOLQJHU�4XHUZHJ���

65����� (GGHODN��.OLQW��� 65����� 6FKPHGHVZXUWK��$XHQE�WWHO����

65����� (GGHODN��6�GHUEHOPKXVHQ��� 65����� 6FKPHGHVZXUWK��$XHQE�WWHO����

65����� (GGHODN��6�GHUEHOPKXVHQ��� 65����� 5DPKXVHQ��7ULDQJHO���

65����� (GGHODN��6�GHUEHOPKXVHQ��� 65����� 5DPKXVHQ��7ULDQJHO���

65����� %UXQVE�WWHO��6FK�WWXQJVZHJ��� 65����� 5DPKXVHQ��7ULDQJHO���

65����� %UXQVE�WWHO��.URKQZHJ���� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� %UXQVE�WWHO��0HHQWEUHGHQZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� %UXQVE�WWHO��:HVWHUEHOPKXVHQHU�
6WUD�H����

65����� 5DPKXVHQ��5DPKXVHQ����

65����� %UXQVE�WWHO��:HVWHUEHOPKXVHQHU�
6WUD�H����

65����� 5DPKXVHQ��5DPKXVHQ����

65����� %UXQVE�WWHO��.LUFKVSLHOVZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� %UXQVE�WWHO��:HVWHUEHOPKXVHQHU�
6WUD�H����

65����� 5DPKXVHQ��5DPKXVHQ���D�

65����� %UXQVE�WWHO��:HVWHUEHOPKXVHQHU�
6WUD�H����

65����� 5DPKXVHQ��5DPKXVHQ����

65����� %UXQVE�WWHO��:HVWHUEHOPKXVHQHU�
6WUD�H����

65����� 5DPKXVHQ��5DPKXVHQ����

65����� %UXQVE�WWHO��2KOHQHU�/DQGZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��:LVFKZHJ���� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��:LVFKZHJ���� 65����� 5DPKXVHQ��5DPKXVHQ���D�

65����� 5DPKXVHQ��:LVFKZHJ���� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��5DPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��:LVFKZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��:LVFKZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��:LVFKZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����
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6FKDWWHQ��
UH]HSWRU��

$GUHVVH� 6FKDWWHQ�
UH]HSWRU��

$GUHVVH�

65����� 5DPKXVHQ��:LVFKZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��:LVFKZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��:LVFKZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� 5DPKXVHQ��:LVFKZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��%HKPKXVHQ���� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��%HKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ���D�

65����� (GGHODN��%HKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��%HKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��%HKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ���D�

65����� (GGHODN��%HKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ���

65����� (GGHODN��%HKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ��D�

65����� (GGHODN��%HKPKXVHQHU�6WUD�H���� 65����� 5DPKXVHQ��5DPKXVHQ���

65����� (GGHODN��%HKPKXVHQHU�6WUD�H���� 65����� 5DPKXVHQ��5DPKXVHQ���

65����� (GGHODN��7HJHOZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ���

65����� (GGHODN��7HJHOZHJ��� 65����� 5DPKXVHQ��5DPKXVHQ���

65����� (GGHODN��6�GHUEHKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ���

65����� (GGHODN��6�GHUEHKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ���

65����� (GGHODN��6�GHUEHKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��.OLQW���� 65����� 5DPKXVHQ��5DPKXVHQ���D�

65����� (GGHODN��.OLQW������D� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��.OLQW���� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��.OLQW��� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��6�GHUEHKPKXVHQ��D� 65����� 5DPKXVHQ��5DPKXVHQ����

65����� (GGHODN��6�GHUEHKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ���D�

65����� (GGHODN��6�GHUEHKPKXVHQ��� 65����� 5DPKXVHQ��5DPKXVHQ����

7DEHOOH��� $GUHVVHQ�GHU�PD�JHEOLFKHQ�,PPLVVLRQVRUWH�PLW�6FKDWWHQUH]HSWRUHQ�

'LH�PD�JHEOLFKHQ�,PPLVVLRQVRUWH�VLQG�LQ�GHQ�EHLJHI�JWHQ�/DJHSOlQHQ�HLQJHWUDJHQ�VRZLH�LQ�
GHQ� DOV� $QODJH� ���� ELV� ���� EHLJHI�JWHQ�+DXSWHUJHEQLVVHQ� XQWHU� GHP�6WLFKZRUW� Ä6FKDWWHQ�
UH]HSWRU�(LQJDEH³� PLW� .RRUGLQDWHQ� �870�� 5HIHUHQ]V\VWHP� (756��� PLW� *56���(OOLSVRLG���
$XVGHKQXQJ�XQG�+|KH�DXIJHOLVWHW���



��������7H[W�6FKDWWHQZXUI�
�

�
�

6HLWH����YRQ����

���� (LQJDEHSDUDPHWHU��

'LH�%HVFKDWWXQJ�DP�,PPLVVLRQVRUW�VHW]W�VLFK�]XVDPPHQ�DXV�GHU�9RU��XQG�=XVDW]EHODVWXQJ��
9RUEHODVWXQJ�LVW�GLH�%HODVWXQJ�HLQHV�2UWHV�PLW�%HVFKDWWXQJ�GXUFK�GLH�YRUKDQGHQHQ�:($�RKQH�
GHQ�%HVFKDWWXQJVEHLWUDJ�GHU�]X�EHXUWHLOHQGHQ�$QODJH��=XVDW]EHODVWXQJ�LVW�GHU�%HVFKDWWXQJV�
EHLWUDJ�� GHU� DQ� HLQHP� ,PPLVVLRQVRUW� GXUFK� GLH� ]X� EHXUWHLOHQGH� $QODJH� YRUDXVVLFKWOLFK� �EHL�
JHSODQWHQ�$QODJHQ��RGHU�WDWVlFKOLFK��EHL�EHVWHKHQGHQ�$QODJHQ��KHUYRUJHUXIHQ�ZLUG��*HVDPW�
EHODVWXQJ�LP�6LQQH�GHU�/$,�6FKDWWHQZXUI�+LQZHLVH�LVW�GLH�%HVFKDWWXQJ�HLQHV�,PPLVVLRQVRUWHV��
GLH�YRQ�DOOHQ�:($�KHUYRUJHUXIHQ�ZLUG��
�
'LH�%ODWWWLHIHQ�GHU�:($�VWDPPHQ�DXV�GHU�'DWHQEDQN�GHU�%HUHFKQXQJVVRIWZDUH�:LQG352��
$XV� GHU�PLWWOHUHQ� %ODWWWLHIH� HUPLWWHOW� GLH� 6RIWZDUH� GHQ� UHOHYDQWHQ� %HVFKDWWXQJVEHUHLFK� GHU�
:($��

������ 9RUEHODVWXQJ�

=XU�(UPLWWOXQJ�GHV�6FKDWWHQZXUIHV�GXUFK�GLH�9RUEHODVWXQJ�EHL�GHQ�PD�JHEOLFKHQ�,PPLVVLRQV�
RUWHQ�LP�(LQZLUNXQJVEHUHLFK�GHU�JHSODQWHQ�:($�ZXUGHQ�DQOlVVOLFK�GHU�2UWVEHVLFKWLJXQJ�XQG�
DQKDQG�HUVWHU�%HUHFKQXQJHQ�IROJHQGH�:($�IHVWJHVWHOOW��

:S�'LQJHQ���
R� ��:($�GHV�7\SV�5(SRZHU�6HQYLRQ����0������1DEHQK|KH�MHZHLOV����P��

:S�:HVWHUE�WWHO��9(3����XQG�9(3������
R� ��:($�GHV�7\SV�(QHUFRQ�(������1DEHQK|KH�MHZHLOV����P��
R� ��:($�GHV�7\SV�(QHUFRQ�(������1DEHQK|KH�MHZHLOV����P��
R� ��:($�GHV�7\SV�1RUGH[�1����������1DEHQK|KH�MHZHLOV�����P��

:S�2VWHUEHOPKXVHQ��9(3�����9(3����XQG�9(3������
R� ��:($�GHV�7\SV�(QHUFRQ�(������1DEHQK|KH����P��
R� ��:($�GHV�7\SV�1RUGH[�1����������1DEHQK|KH�MHZHLOV�����P��
R� ��:($�GHV�7\SV�6HQYLRQ����0������1DEHQK|KH����P��

:S�:HVWHUEHOPKXVHQ��9(3�����9(3�����9(3����XQG�9(3������
R� ��:($�GHV�7\SV�(QHUFRQ�(����(������0:��1DEHQK|KH�MHZHLOV����P��
R� ��:($�GHV�7\SV�6HQYLRQ����0������1DEHQK|KH�MHZHLOV����P��

:S�.DWWUHSHO���
R� ��:($�GHV�7\SV�5(SRZHU�6HQYLRQ����0������1DEHQK|KHQ����P�XQG����P��

6RQVWLJH�%HWULHEH�XQG�$QODJHQ��
R� ��:($�GHV�7\SV�1RUGH[�1�����1DEHQK|KH����P��

�
1XU�GLH�REHQ�DXIJHOLVWHWHQ�:($�N|QQHQ�HLQH�%HVFKDWWXQJ�DQ�GHQ�PD�JHEOLFKHQ�,PPLVVLRQV�
RUWHQ� YHUXUVDFKHQ�� 'DKHU� N|QQHQ� GLH� %HVWDQGVDQODJHQ� GHV� ZHLWHU� HQWIHUQW� OLHJHQGHQ�
%�UJHUZLQGSDUNV�.DWWUHSHO�XQG�GHV�:LQGSDUNV�'LHNKXVHQ�)DKUVWHGW�XQEHU�FNVLFKWLJW�EOHLEHQ��
'LH�:($�VLQG�LP�DOV�$QODJH�����EHLJHI�JWHQ�/DJHSODQ�HLQJHWUDJHQ�XQG�LQ�GHQ�DOV�$QODJH�����
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EHLJHI�JWHQ�0RGHOOGDWHQ�XQWHU�GHP�6WLFKZRUW�Ä:($³�PLW�.RRUGLQDWHQ��870��5HIHUHQ]V\VWHP�
(756���PLW�*56���(OOLSVRLG��XQG�6FKDWWHQGDWHQ�DXIJHOLVWHW��
�
+LQZHLV��
'D�QXU�GLH�%HVWDQGVDQODJHQ�EHU�FNVLFKWLJW�ZHUGHQ��GLH�DQ�GHQ�6FKDWWHQUH]HSWRUHQ� LP�(LQ�
ZLUNXQJVEHUHLFK� GHU� JHSODQWHQ�:($� �VLHKH� $QODJH� ����� WDWVlFKOLFK� %HVFKDWWXQJHQ� YHUXU�
VDFKHQ��VLQG�GLH�DOV�$QODJHQ�����XQG�����EHLJHI�JWHQ�'DUVWHOOXQJHQ�GHU�DVWURQRPLVFK�PD[LPDO�
P|JOLFKHQ�%HVFKDWWXQJ�DX�HUKDOE�GHV�(LQZLUNXQJVEHUHLFKHV�QXU�QlKHUXQJVZHLVH�YROOVWlQGLJ��

������ =XVDW]EHODVWXQJ��

'LH�VHFKV�LP�5DKPHQ�GHV�YRUKDEHQEH]RJHQHQ�%HEDXXQJVSODQHV�1U�����JHSODQWHQ�1RUGH[�
1�������� 67(� VLQG� LP� DOV� $QODJH� ���� EHLJHI�JWHQ� /DJHSODQ� HLQJHWUDJHQ� XQG� LQ� GHQ� DOV�
$QODJH����� EHLJHI�JWHQ� 0RGHOOGDWHQ� XQWHU� GHP� 6WLFKZRUW� Ä:($³� PLW� .RRUGLQDWHQ� �870��
5HIHUHQ]V\VWHP�(756���PLW�*56���(OOLSVRLG��XQG�6FKDWWHQGDWHQ�DXIJHOLVWHW��

������ 4XDOLWlW�GHU�(UJHEQLVVH�

$XV� *U�QGHQ� GHU� 9HUJOHLFKEDUNHLW� XQG� 1DFKYROO]LHKEDUNHLW� LVW� EHL� GHU� (UVWHOOXQJ� YRQ�
,PPLVVLRQVSURJQRVHQ� JHPl�� GHQ� :($�6FKDWWHQZXUI�+LQZHLVHQ� YRQ� IROJHQGHQ� 9HUHLQ�
IDFKXQJHQ�XQG�$QQDKPHQ�DXV]XJHKHQ��'LH�6RQQH�LVW�DOV�SXQNWI|UPLJH�4XHOOH�DQ]XQHKPHQ�
XQG�VFKHLQW�WDJV�EHU�DQ�DOOHQ�7DJHQ�GHV�-DKUHV��(V�KHUUVFKW�ZRONHQORVHU�+LPPHO�XQG�I�U�GLH�
%HZHJXQJ�GHV�5RWRUV�DXVUHLFKHQGHU�:LQG��������9HUI�JEDUNHLW���'LH�:LQGULFKWXQJ�HQWVSULFKW�
GHP�$]LPXWZLQNHO�GHU�6RQQH��GLH�5RWRUNUHLVIOlFKH�VWHKW�GDQQ�VHQNUHFKW�]XU�(LQIDOOVULFKWXQJ�
GHU� GLUHNWHQ� 6RQQHQHLQVWUDKOXQJ�� 'HQ� %HUHFKQXQJHQ� ZLUG� JHRJUDSKLVFK� 1RUG� ]X� *UXQGH�
JHOHJW�� $EVWlQGH� ]ZLVFKHQ� 5RWRUHEHQH� XQG� 7XUPDFKVH� VLQG� ]X� YHUQDFKOlVVLJHQ�� 'LH�
/LFKWEUHFKXQJ�LQ�GHU�$WPRVSKlUH��5HIUDNWLRQ��ZLUG�QLFKW�EHU�FNVLFKWLJW��
�
'HU�6FKDWWHQZXUI�I�U�6RQQHQVWlQGH�XQWHU����(UK|KXQJ��EHU�+RUL]RQW�NDQQ�ZHJHQ�%HZXFKV��
%HEDXXQJ�XQG�GHU�]X�GXUFKGULQJHQGHQ�$WPRVSKlUHQVFKLFKWHQ�LQ�HEHQHP�*HOlQGH�YHUQDFK�
OlVVLJW�ZHUGHQ��=XU�JHQDXHUHQ�(UPLWWOXQJ�GHU�DVWURQRPLVFK�PD[LPDO�P|JOLFKHQ�%HVFKDWWXQJV�
GDXHU� VROOWH� YRQ� GHU� HIIHNWLYHQ� VFKDWWHQZHUIHQGHQ�=RQH�HLQHU�:($�DXVJHJDQJHQ�ZHUGHQ��
'LHVH�*U|�H�HUJLEW�VLFK�XQWHU�(LQEH]LHKXQJ�GHU�6WUDKOXQJVGLIIXVLRQ�LQ�GHU�$WPRVSKlUH��)�U�
GDV�6XPPLHUHQ�GHU�-DKUHVVWXQGHQ�LVW�GDV�.DOHQGHUMDKU�PLW�����7DJHQ�XQG�I�U�GDV�6XPPLHUHQ�
GHU�WlJOLFKHQ�6FKDWWHQ]HLWHQ�GHU����6WXQGHQ�7DJ�]X�*UXQGH�]X�OHJHQ��'DXHUKDIWH�QDW�UOLFKH�
XQG�N�QVWOLFKH�OLFKWXQGXUFKOlVVLJH�+LQGHUQLVVH��GLH�GHQ�SHULRGLVFKHQ�6FKDWWHQZXUI�YRQ�:($�
EHJUHQ]HQ��N|QQHQ�EHU�FNVLFKWLJW�ZHUGHQ��
�
,Q�GHU�DEVFKOLH�HQGHQ�=XVDPPHQIDVVXQJ� LVW�GLH�DVWURQRPLVFK�PD[LPDO�P|JOLFKH�%HVFKDW�
WXQJVGDXHU�DQ]XJHEHQ��
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�� %HXUWHLOXQJ�GHU�DVWURQRPLVFK�PD[LPDO�P|JOLFKHQ�%HVFKDWWXQJVGDXHU��

'LH�%HXUWHLOXQJ�GHU�%HVFKDWWXQJVGDXHUQ�HUIROJW�JHPl��GHQ�:($�6FKDWWHQZXUI�+LQZHLVHQ��,Q�
GHQ�DOV�$QODJH�����ELV�����EHLJHI�JWHQ�%HUHFKQXQJVHUJHEQLVVHQ�VLQG�GLH�DQ�GHQ�PD�JHE�
OLFKHQ�,PPLVVLRQVRUWHQ��6FKDWWHQUH]HSWRUHQ��EHUHFKQHWHQ�DVWURQRPLVFK�PD[LPDO�P|JOLFKHQ�
%HVFKDWWXQJVGDXHUQ�LQ�6WXQGHQ�SUR�-DKU�XQG�6WXQGHQ�SUR�7DJ�VRZLH�GLH�$Q]DKO�GHU�%HVFKDW�
WXQJVWDJH�SUR�-DKU�DQJHJHEHQ��'DEHL�ZLUG�XQWHUVFKLHGHQ�QDFK�9RU���=XVDW]��XQG�*HVDPW�
EHODVWXQJ��
�
'LH�%HUHFKQXQJVHUJHEQLVVH�]HLJHQ��GDVV��

R� GLH�]XOlVVLJH�%HVFKDWWXQJVGDXHU�YRQ����6WXQGHQ�SUR�-DKU�EHUHLWV�GXUFK�GLH�9RUEHODV�
WXQJ�DQ�GHQ�PD�JHEOLFKHQ�,PPLVVLRQVRUWHQ�65�����ELV�65������65�����ELV�65������
65�����ELV�65������65�����ELV�65������65�����XQG�65������EHUVFKULWWHQ�ZHUGHQ�
NDQQ���

R� VLFK�GXUFK�GLH�=XVDW]EHODVWXQJ�GLH�%HVFKDWWXQJVGDXHUQ�SUR�-DKU�DQ�GHQ�,PPLVVLRQV�
RUWHQ�HUK|KHQ��=XVlW]OLFKH�hEHUVFKUHLWXQJHQ�N|QQHQ�DQ�GHQ�,PPLVVLRQVRUWHQ�65�����
ELV�65������65�����ELV�65������65������65������65�����ELV�65������65�����ELV�
65������65������65�����ELV�65�����XQG�65�����ELV�65�����DXIWUHWHQ��$Q�GHQ�DQGHUHQ�
,PPLVVLRQVRUWHQ�ZLUG�GLH�]XOlVVLJH�%HVFKDWWXQJVGDXHU�YRQ����6WXQGHQ�SUR�-DKU�HLQJH�
KDOWHQ�RGHU�XQWHUVFKULWWHQ��

R� GLH�]XOlVVLJH�%HVFKDWWXQJVGDXHU�YRQ����0LQXWHQ�SUR�7DJ�EHUHLWV�GXUFK�GLH�9RUEHODV�
WXQJ�DQ�GHQ�PD�JHEOLFKHQ�,PPLVVLRQVRUWHQ�65������65�����ELV�65������65�����ELV�
65������65�����ELV�65������65�����ELV�65������65�����ELV�65������65������65������
65�����XQG�65������EHUVFKULWWHQ�ZHUGHQ�NDQQ���

R� VLFK�GXUFK�GLH�=XVDW]EHODVWXQJ�GLH�%HVFKDWWXQJVGDXHUQ�SUR�7DJ�DQ�GHQ�,PPLVVLRQV�
RUWHQ�HUK|KHQ��=XVlW]OLFKH�hEHUVFKUHLWXQJHQ�N|QQHQ�DQ�GHQ�,PPLVVLRQVRUWHQ�65������
65������65�����ELV�65������65�����ELV�65������65�����ELV�65�����XQG�65�����ELV�
65�����DXIWUHWHQ��$Q�GHQ�DQGHUHQ�,PPLVVLRQVRUWHQ�ZLUG�GLH�]XOlVVLJH�%HVFKDWWXQJV�
GDXHU�YRQ����0LQXWHQ�SUR�7DJ�HLQJHKDOWHQ�RGHU�XQWHUVFKULWWHQ��

�
'LH� %HUHFKQXQJVHUJHEQLVVH� VLQG� LQ� GHQ� DOV� $QODJH� �� EHLJHI�JWHQ� JUDSKLVFKHQ� .DOHQGHU�
EOlWWHUQ�GHU�*HVDPWEHODVWXQJ�GDUJHVWHOOW��'LH�%HVFKDWWXQJ�DQ�GHQ�PD�JHEOLFKHQ�,PPLVVLRQV�
RUWHQ�LVW�GXUFK�IDUELJH�)OlFKHQ�DQJHJHEHQ��'LH�)DUEHQ�ZXUGHQ�GXUFK�GLH�6RIWZDUH�GHQ�MHZHLOV�
VFKDWWHQZHUIHQGHQ�:($�]XJHRUGQHW��'LH�.DOHQGHUEOlWWHU�]HLJHQ��GDVV�GHU�6FKDWWHQZXUI�GHU�
:($�LQ�GHU�5HJHO�QXU�LQ�GHQ�HUVWHQ�6WXQGHQ�QDFK�6RQQHQDXIJDQJ�XQG�LQ�GHQ�OHW]WHQ�6WXQGHQ�
YRU� 6RQQHQXQWHUJDQJ� GLH� PD�JHEOLFKHQ� ,PPLVVLRQVRUWH� HUUHLFKW�� 'LH� 6FKDWWHQUH]HSWRUHQ�
LQPLWWHQ� GHU�:LQGSDUNV� N|QQHQ� LQ� GHQ�:LQWHUPRQDWHQ� DXFK� WDJV�EHU� %HVFKDWWXQJHQ� DXV�
JHVHW]W�VHLQ��
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�� 9RUVFKOlJH�]X�0LQGHUXQJVPD�QDKPHQ�

hEHUVFKUHLWHW� HLQH� :($� GLH� ]XOlVVLJHQ� ,PPLVVLRQVULFKWZHUWH�� VR� LVW� LP� 6LQQH� GHU� :($�
6FKDWWHQZXUI�+LQZHLVH� HLQH� ,PPLVVLRQVPLQGHUXQJ� GXUFK]XI�KUHQ�� GLH� GLH� �EHUSU�IEDUH�
(LQKDOWXQJ�GHU�,PPLVVLRQVULFKWZHUWH�]XP�=LHO�KDW��'LHVH�0LQGHUXQJ�HUIROJW�GXUFK�GLH�JH]LHOWH�
$QODJHQDEVFKDOWXQJ�I�U�=HLWHQ�UHDO�DXIWUHWHQGHQ�RGHU�DVWURQRPLVFK�P|JOLFKHQ�6FKDWWHQZXUIV�
DQ�GHQ�EHWUHIIHQGHQ�,PPLVVLRQVRUWHQ��%HL�GHU�)HVWOHJXQJ�GHU�JHQDXHQ�$EVFKDOW]HLWHQ�LVW�GLH�
UlXPOLFKH� $XVGHKQXQJ� DP� ,PPLVVLRQVRUW� �]�� %�� )HQVWHU�� RGHU� %DONRQIOlFKH�� ]X� EHU�FN�
VLFKWLJHQ��%HL�,QQHQUlXPHQ�LVW�GLH�%H]XJVK|KH�GLH�)HQVWHUPLWWH��%HL�$X�HQIOlFKHQ�EHWUlJW�GLH�
%H]XJVK|KH���P��EHU�%RGHQ���
�
'LH� HUPLWWHOWHQ� 'DWHQ� ]XU� 6RQQHQVFKHLQGDXHU� XQG� $EVFKDOW]HLW� VROOHQ� JHPl�� GHQ� :($�
6FKDWWHQZXUI�+LQZHLVHQ�YRQ�GHU�6WHXHUHLQKHLW��EHU�PLQGHVWHQV�HLQ�-DKU�GRNXPHQWLHUW�ZHUGHQ�
XQG�HQWVSUHFKHQGH�3URWRNROOH�VROOHQ�DXI�9HUODQJHQ�YRQ�GHU�]XVWlQGLJHQ�%HK|UGH�HLQVHKEDU�
VHLQ��,P�)DOOH�PHKUHUHU�EHLWUDJHQGHU�:($�LVW�HLQH�$XIWHLOXQJ�GHU�,PPLVVLRQVEHLWUlJH�I�U�GHQ�
MHZHLOLJHQ�,PPLVVLRQVRUW�P|JOLFK��
�
=XU� (LQKDOWXQJ� GHU� $QIRUGHUXQJHQ� GHU�:($�6FKDWWHQZXUI�+LQZHLVH� LVW� MHZHLOV� GHU� (LQEDX�
HLQHU�$EVFKDOWDXWRPDWLN�EHL�GHQ�JHSODQWHQ�:($�QRWZHQGLJ��'LH�$EVFKDOW]HLWHQ�P�VVHQ�VR�
JHZlKOW�ZHUGHQ��GDVV��

R� DQ� GHQ� PD�JHEOLFKHQ� ,PPLVVLRQVRUWHQ�� ZR� GLH� ]XOlVVLJH� %HVFKDWWXQJVGDXHU� YRQ�
���6WXQGHQ�SUR�-DKU�EHUHLWV�GXUFK�GLH�9RUEHODVWXQJ��EHUVFKULWWHQ�ZHUGHQ�NDQQ��GLH�
JHSODQWHQ�:($�NHLQH�]XVlW]OLFKHQ�%HVFKDWWXQJHQ�YHUXUVDFKHQ��'LH�HQWVSUHFKHQGHQ�
,PPLVVLRQVRUWH� VLQG�65�����ELV�65������65�����ELV�65������65�����ELV�65������
65�����ELV�65������65�����XQG�65������

R� DQ� GHQ� PD�JHEOLFKHQ� ,PPLVVLRQVRUWHQ�� ZR� GLH� ]XOlVVLJH� %HVFKDWWXQJVGDXHU� YRQ�
���0LQXWHQ�SUR�7DJ�EHUHLWV�GXUFK�GLH�9RUEHODVWXQJ��EHUVFKULWWHQ�ZHUGHQ�N|QQHQ��GLH�
JHSODQWHQ� :($� DQ� GHQ� NULWLVFKHQ� 7DJHQ� NHLQH� ]XVlW]OLFKHQ� %HVFKDWWXQJHQ�
YHUXUVDFKHQ��'LH�HQWVSUHFKHQGHQ�,PPLVVLRQVRUWH�VLQG�65������65�����ELV�65������
65�����ELV�65������65�����ELV�65������65�����ELV�65������65�����ELV�65������
65������65������65�����XQG�65������

R� DQ�GHQ�PD�JHEOLFKHQ� ,PPLVVLRQVRUWHQ��ZR�GLH�]XOlVVLJHQ�%HVFKDWWXQJVGDXHUQ�HUVW�
GXUFK�GLH�=XVDW]EHODVWXQJ�GHU�JHSODQWHQ�:($��EHUVFKULWWHQ�ZHUGHQ�N|QQHQ��GLH�PD[L�
PDO�]XOlVVLJHQ�%HVFKDWWXQJVGDXHUQ�QLFKW��EHUVFKULWWHQ�ZHUGHQ��'LH�HQWVSUHFKHQGHQ�
,PPLVVLRQVRUWH�VLQG�I�U�GLH�MlKUOLFKH�%HVFKDWWXQJVGDXHU�65�����ELV�65������65�����
ELV�65������65������65������65�����ELV�65������65�����ELV�65������65������65�����
ELV�65�����XQG�65�����ELV�65�����VRZLH�I�U�GLH�WlJOLFKH�%HVFKDWWXQJVGDXHU�65������
65������65�����ELV�65������65�����ELV�65������65�����ELV�65�����XQG�65�����ELV�
65������

�
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$OV�$QODJH���VLQG�GLH�WDEHOODULVFKHQ�.DOHQGHUEOlWWHU�GHV�6FKDWWHQZXUIHV�GXUFK�GLH�JHSODQWHQ�
:($�EHLJHI�JW��+LHU�VLQG�I�U�MHGHQ�.DOHQGHUWDJ�GLH�$QIDQJV��XQG�(QG]HLWHQ�GHU�%HVFKDWWXQ�
JHQ�VRZLH�GLH�EHWURIIHQHQ�,PPLVVLRQVRUWH�DQJHJHEHQ���
�
*HPl��GHQ�:($�6FKDWWHQZXUI�+LQZHLVHQ�WULWW�6FKDWWHQZXUI�HUVW�EHL�%HVWUDKOXQJVVWlUNHQ�YRQ�
PHKU�DOV�����:�Pð�DXI��'DKHU�VROOWH�GLH�$EVFKDOWDXWRPDWLN�PLW�HLQHU�0HVVXQJ�GHU�WDWVlFK�
OLFKHQ�%HVWUDKOXQJVVWlUNH�JHNRSSHOW�ZHUGHQ��6RIHUQ�HLQH�$EVFKDOWDXWRPDWLN�HLQJHVHW]W�ZLUG��
GLH�PHWHRURORJLVFKH�3DUDPHWHU��]��%��GLH�,QWHQVLWlW�GHV�6RQQHQOLFKWHV��EHU�FNVLFKWLJW��PXVV�
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SHADOW - Hauptergebnis
Berechnung: Vorbelastung
Voraussetzungen für Berechnung des Schattenwurfs
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhöhe über Horizont 3 °
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mögliche
Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
Die Windenergieanlage/n ist/sind immer in Betrieb

Eine WEA wird nicht berücksichtigt, wenn sie von keinem Teil der
Rezeptorfläche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Höhenlinien: PrjAss Höhenraster (SRTM: Shuttle DTM 1 arc-second)
Hindernisse in Berechnung verwendet
Berechnungshöhe ü.Gr. für Karte: 1,5 m
Rasterauflösung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Maßstab 1:100.000
Existierende WEA Schattenrezeptor

WEA
WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- höhe Bereich
ell messer

[m] [kW] [m] [m] [m] [U/min]
1 506.700 5.978.792 -2,2 REpower 3.4M 104 (R 300011)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
2 506.392 5.978.541 -2,9 REpower 3.4M 104 (R 300012)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
3 506.116 5.978.202 -2,0 REpower 3.4M 104 (R 300013)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
4 506.818 5.978.434 -4,0 REpower 3.4M 104 (R 300014)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
5 506.349 5.977.901 -3,0 REpower 3.4M 104 (R 300015)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
6 506.696 5.978.077 -3,1 REpower 3.4M 104 (R 300016)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
7 507.110 5.978.235 -4,0 REpower 3.4M 104 (R 300017)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
8 506.986 5.977.952 -4,0 Senvion 3.4M 104 Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
9 502.766 5.977.068 -1,3 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4

10 503.207 5.977.204 -3,0 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
11 503.626 5.977.389 -2,6 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
12 503.511 5.976.923 -2,0 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
13 503.837 5.977.143 -2,9 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
14 503.938 5.976.837 -3,0 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
15 508.615 5.976.247 -3,0 Enercon E-115 TES (G10/20... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
16 508.950 5.976.325 -1,5 Enercon E-101  (G10/2016/0...Ja ENERCON E-101-3.050 3.050 101,0 99,0 2.216 14,5
17 509.206 5.976.057 -3,1 Enercon E-101  (G10/2016/0...Ja ENERCON E-101-3.050 3.050 101,0 99,0 2.216 14,5
18 509.371 5.975.633 -2,9 Enercon E-115 TES (G10/20... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
19 509.655 5.975.442 -3,0 Enercon E-115 TES (G10/20... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
20 507.868 5.975.625 -4,0 Nordex N100/3300 (Nx 84685)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
21 508.202 5.975.756 -3,4 Nordex N100/3300 (Nx 84686)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
22 508.100 5.975.367 -2,9 Nordex N100/3300 (Nx 84687)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
23 508.498 5.975.297 -3,0 Nordex N100/3300 (Nx 84688)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
24 507.473 5.975.551 -3,0 Nordex N100/3300 (Nx 84689)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
25 507.463 5.975.235 -2,3 Nordex N100/3300 (Nx 84690)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
26 507.784 5.975.256 -3,0 Nordex N100/3300 (Nx 84691)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
27 507.221 5.974.963 -4,1 Nordex N100/3300 (Nx 84692)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
28 507.680 5.974.918 -4,0 Senvion 3.2M 114 (G10/201... Ja SENVION 3.2M114-3.200 3.200 114,0 93,0 1.752 12,1
29 507.063 5.975.264 -3,1 Enercon E-101 (G10/2013/1... Nein ENERCON E-101-3.000 3.000 101,0 99,0 2.216 14,5
30 504.835 5.973.788 -3,0 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,0 1.603 18,0
31 505.375 5.975.134 -3,5 Senvion 3.4M 104 (SEN3008... Ja SENVION 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
32 505.594 5.974.952 -3,0 Senvion 3.4M 104 (SEN3008... Ja SENVION 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
33 505.217 5.973.683 -3,0 Enercon E-82 E2 / 2300 kW ... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,0 1.603 18,0
34 505.270 5.974.480 -3,0 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
35 505.493 5.974.142 -3,8 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
36 505.162 5.973.965 -3,0 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
37 505.586 5.973.697 -4,0 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
38 505.747 5.973.517 -4,0 Enercon E-82 E2-2.300 (825... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0

(Fortsetzung nächste Seite)...

Anlage 1.1
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WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min

tu- leistung durch- höhe Bereich
ell messer

[m] [kW] [m] [m] [m] [U/min]
39 507.077 5.973.990 -4,0 Nordex N52 Nein NORDEX N-54/1000-1.000/200 1.000 54,0 60,0 2.500 21,5
40 504.965 5.974.273 -2,1 REpower 3.4M 104 (R300344) Nein REpower 3.4M104-3.400 3.400 104,0 98,0 1.714 13,8
41 504.706 5.974.044 -2,0 REpower 3.4M 104 (R300358) Nein REpower 3.4M104-3.400 3.400 104,0 98,0 1.714 13,8
42 504.442 5.973.796 -2,2 REpower 3.4M 104 (R300360) Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
43 504.608 5.974.441 -3,0 REpower 3.4M 104 (R300361) Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
44 504.331 5.974.173 -2,7 REpower 3.4M 104 (R300362) Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
45 504.897 5.974.699 -2,1 REpower 3.4M 104 (R300363) Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
46 505.289 5.974.788 -3,7 Senvion 3.4M 104 (SEN3008... Ja SENVION 3.4M104-3.400 3.400 104,0 98,0 1.714 13,8
47 505.048 5.974.992 -3,0 Senvion 3.4M 104 (SEN3008... Ja SENVION 3.4M104-3.400 3.400 104,0 98,0 1.714 13,8
48 503.492 5.975.136 -2,3 WEA 1 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
49 503.953 5.975.302 -2,0 WEA 2 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
50 504.238 5.975.504 -2,0 WEA 3 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
51 504.654 5.975.506 -2,7 WEA 4 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
52 503.800 5.974.970 -2,0 WEA 5 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
53 504.415 5.975.272 -3,0 WEA 6 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
54 504.896 5.975.288 -2,6 WEA 7 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
55 503.753 5.974.614 -3,0 WEA 8 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
56 504.167 5.975.044 -2,6 WEA 9 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
57 504.570 5.974.820 -3,1 WEA 10 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
58 504.265 5.974.755 -2,0 WEA 11 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
59 504.061 5.974.469 -2,0 WEA 12 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 135,0 2.067 12,4

Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.

ü.Gr. Fensters
[m] [m] [m] [m] [°] [m]

A SR 001 506.117 5.976.436 -2,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
B SR 002 506.507 5.976.745 -3,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
C SR 003 507.303 5.976.703 -2,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
D SR 004 507.377 5.976.442 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
E SR 005 507.442 5.976.353 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
F SR 006 507.459 5.976.277 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
G SR 007 507.480 5.976.259 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
H SR 008 507.518 5.976.183 -0,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
I SR 009 507.485 5.976.101 -0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
J SR 010 507.600 5.976.067 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
K SR 011 508.151 5.974.908 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
L SR 012 507.433 5.974.497 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
M SR 013 506.694 5.974.875 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
N SR 014 506.244 5.974.857 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
O SR 015 506.183 5.974.951 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
P SR 016 506.281 5.975.276 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
Q SR 017 506.094 5.975.283 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
R SR 018 505.962 5.975.280 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
S SR 019 505.879 5.975.310 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
T SR 020 505.787 5.975.554 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
U SR 021 505.524 5.976.068 -0,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
V SR 022 505.649 5.976.201 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
W SR 023 506.099 5.976.545 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
X SR 024 506.113 5.976.739 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
Y SR 025 506.513 5.976.853 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
Z SR 026 506.555 5.976.852 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

AA SR 027 506.688 5.976.903 -2,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AB SR 028 506.750 5.976.943 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AC SR 029 506.779 5.976.957 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AD SR 030 506.906 5.977.066 -1,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AE SR 031 506.969 5.977.103 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AF SR 032 507.051 5.977.137 -2,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AG SR 033 507.077 5.977.115 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AH SR 034 507.180 5.977.232 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AI SR 035 507.629 5.977.086 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AJ SR 036 507.807 5.977.020 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
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ü.Gr. Fensters

[m] [m] [m] [m] [°] [m]
AK SR 037 507.926 5.976.969 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AL SR 038 508.350 5.976.896 -4,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AM SR 039 508.404 5.976.832 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AN SR 040 508.464 5.976.830 0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AO SR 041 508.302 5.977.101 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AP SR 042 508.330 5.977.100 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AQ SR 043 508.294 5.976.783 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AR SR 044 508.244 5.976.692 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AS SR 045 507.698 5.976.362 -1,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AT SR 046 507.244 5.976.912 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AU SR 047 507.337 5.976.710 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AV SR 048 507.365 5.976.635 -3,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AW SR 049 507.379 5.976.612 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AX SR 050 507.981 5.976.338 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AY SR 051 508.013 5.976.212 -0,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AZ SR 052 508.151 5.976.263 0,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BA SR 053 508.240 5.974.778 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BB SR 054 505.721 5.975.575 -1,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BC SR 055 505.630 5.975.594 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BD SR 056 505.542 5.975.566 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BE SR 057 505.474 5.975.593 -0,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BF SR 058 505.392 5.975.802 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BG SR 059 504.665 5.975.972 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BH SR 060 504.557 5.976.203 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BI SR 061 505.316 5.976.431 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BJ SR 062 505.197 5.976.314 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BK SR 063 505.050 5.976.313 -0,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BL SR 064 504.720 5.976.627 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BM SR 065 504.915 5.976.679 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BN SR 066 504.972 5.976.817 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BO SR 067 504.988 5.976.833 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BP SR 068 505.041 5.976.821 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BQ SR 069 505.055 5.976.821 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BR SR 070 504.976 5.976.940 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BS SR 071 504.976 5.977.024 -2,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BT SR 072 505.077 5.976.924 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BU SR 073 505.148 5.977.028 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BV SR 074 505.218 5.977.052 -3,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BW SR 075 505.300 5.977.098 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BX SR 076 505.350 5.977.125 -2,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BY SR 077 505.371 5.977.195 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BZ SR 078 505.446 5.977.181 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CA SR 079 505.642 5.977.514 0,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CB SR 080 505.731 5.977.388 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CC SR 081 505.735 5.977.316 -2,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CD SR 082 505.779 5.977.302 -3,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CE SR 083 505.846 5.977.127 -0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CF SR 084 505.868 5.977.095 -0,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CG SR 085 505.906 5.977.046 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CH SR 086 505.913 5.977.035 -1,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CI SR 087 505.933 5.976.998 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CJ SR 088 505.948 5.976.962 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CK SR 089 505.963 5.976.926 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CL SR 090 505.986 5.976.883 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CM SR 091 506.012 5.976.859 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CN SR 092 506.027 5.976.904 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CO SR 093 506.037 5.976.957 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CP SR 094 506.054 5.976.967 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CQ SR 095 506.066 5.977.013 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CR SR 096 506.014 5.976.982 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CS SR 097 505.989 5.976.989 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CT SR 098 505.969 5.977.032 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CU SR 099 505.950 5.977.071 -0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CV SR 100 505.958 5.977.075 -0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CW SR 101 505.974 5.977.085 -0,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
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Nr. Name Ost Nord Z Breite Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.
ü.Gr. Fensters

[m] [m] [m] [m] [°] [m]
CX SR 102 505.982 5.977.089 -1,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CY SR 103 505.968 5.977.116 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CZ SR 104 505.933 5.977.102 0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

Berechnungsergebnisse
Schattenrezeptor

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
A SR 001 23:34  94 0:33
B SR 002 8:08  38 0:16
C SR 003 17:28  92 0:19
D SR 004 38:53 135 0:31
E SR 005 54:27 160 0:39
F SR 006 67:20 168 0:43
G SR 007 71:36 171 0:45
H SR 008 90:32 178 1:06
I SR 009 115:08 186 1:19
J SR 010 181:29 198 2:09
K SR 011 117:43 180 1:09
L SR 012 18:20  80 0:21
M SR 013 115:18 218 1:03
N SR 014 128:52 308 1:09
O SR 015 124:08 250 1:05
P SR 016 78:36 171 0:55
Q SR 017 102:46 206 0:57
R SR 018 151:35 239 1:17
S SR 019 191:40 239 1:32
T SR 020 139:56 204 1:11
U SR 021 68:39 181 0:44
V SR 022 52:57 158 0:43
W SR 023 15:38  78 0:25
X SR 024 13:16  66 0:16
Y SR 025 0:19   7 0:03
Z SR 026 0:00   0 0:00

AA SR 027 0:56  11 0:08
AB SR 028 1:03  11 0:09
AC SR 029 1:08  12 0:09
AD SR 030 2:00  22 0:10
AE SR 031 2:16  24 0:11
AF SR 032 2:50  26 0:12
AG SR 033 3:03  27 0:12
AH SR 034 4:46  51 0:13
AI SR 035 18:13 100 0:21
AJ SR 036 24:02 107 0:26
AK SR 037 34:34 115 0:37
AL SR 038 57:12 100 0:55
AM SR 039 74:52 108 1:13
AN SR 040 73:46 102 1:17
AO SR 041 31:18 105 0:28
AP SR 042 31:49  98 0:30
AQ SR 043 89:21 126 1:05
AR SR 044 103:29 146 1:08
AS SR 045 56:58 150 0:40
AT SR 046 15:18  76 0:18
AU SR 047 20:49  99 0:19
AV SR 048 20:21  95 0:21
AW SR 049 20:36  92 0:21
AX SR 050 103:56 147 1:19
AY SR 051 167:58 194 1:46
AZ SR 052 163:29 213 1:31
BA SR 053 95:15 151 1:13
BB SR 054 155:55 203 1:10
BC SR 055 159:42 192 1:20
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astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
BD SR 056 180:08 201 1:28
BE SR 057 168:19 196 1:24
BF SR 058 110:52 213 1:07
BG SR 059 252:12 106 3:36
BH SR 060 80:22 136 1:54
BI SR 061 46:19 159 0:36
BJ SR 062 71:34 208 0:43
BK SR 063 75:34 191 0:54
BL SR 064 66:40 158 0:44
BM SR 065 31:09 107 0:28
BN SR 066 25:43  94 0:32
BO SR 067 24:52  92 0:32
BP SR 068 21:06  88 0:29
BQ SR 069 20:39  84 0:29
BR SR 070 31:39 142 0:32
BS SR 071 28:18 126 0:29
BT SR 072 21:29 113 0:28
BU SR 073 22:57 122 0:22
BV SR 074 18:56 111 0:19
BW SR 075 18:12 117 0:18
BX SR 076 16:57 113 0:17
BY SR 077 20:51 123 0:18
BZ SR 078 15:07 105 0:15
CA SR 079 44:08 149 0:32
CB SR 080 20:51 119 0:19
CC SR 081 13:48 109 0:16
CD SR 082 15:01 105 0:16
CE SR 083 9:22  68 0:14
CF SR 084 5:03  54 0:09
CG SR 085 2:48  29 0:08
CH SR 086 3:51  33 0:10
CI SR 087 5:23  42 0:11
CJ SR 088 5:37  48 0:11
CK SR 089 4:50  54 0:11
CL SR 090 4:40  50 0:11
CM SR 091 5:47  46 0:11
CN SR 092 4:10  42 0:11
CO SR 093 2:43  29 0:10
CP SR 094 2:32  28 0:09
CQ SR 095 2:35  30 0:09
CR SR 096 3:29  42 0:10
CS SR 097 4:50  48 0:10
CT SR 098 4:54  40 0:10
CU SR 099 3:11  30 0:09
CV SR 100 3:22  30 0:10
CW SR 101 3:32  32 0:10
CX SR 102 3:37  31 0:10
CY SR 103 0:47  15 0:07
CZ SR 104 1:23  27 0:07

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal

[h/a]
1 REpower 3.4M 104 (R 300011) 0:00
2 REpower 3.4M 104 (R 300012) 0:00
3 REpower 3.4M 104 (R 300013) 0:00
4 REpower 3.4M 104 (R 300014) 1:39
5 REpower 3.4M 104 (R 300015) 54:39
6 REpower 3.4M 104 (R 300016) 20:51
7 REpower 3.4M 104 (R 300017) 13:35
8 Senvion 3.4M 104 25:57
9 Enercon E-115 (G10/2015/013) 2:41

10 Enercon E-115 (G10/2015/014) 16:23
11 Enercon E-115 (G10/2015/015) 40:12
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Nr. Name Maximal
[h/a]

12 Enercon E-115 (G10/2015/016) 40:37
13 Enercon E-115 (G10/2015/017) 81:15
14 Enercon E-115 (G10/2015/018) 83:36
15 Enercon E-115 TES (G10/2016/026) 298:23
16 Enercon E-101  (G10/2016/027) 142:37
17 Enercon E-101  (G10/2016/028) 69:38
18 Enercon E-115 TES (G10/2016/029) 51:07
19 Enercon E-115 TES (G10/2016/030) 25:02
20 Nordex N100/3300 (Nx 84685) 164:26
21 Nordex N100/3300 (Nx 84686) 198:03
22 Nordex N100/3300 (Nx 84687) 50:54
23 Nordex N100/3300 (Nx 84688) 34:29
24 Nordex N100/3300 (Nx 84689) 165:43
25 Nordex N100/3300 (Nx 84690) 108:23
26 Nordex N100/3300 (Nx 84691) 16:02
27 Nordex N100/3300 (Nx 84692) 86:56
28 Senvion 3.2M 114 (G10/2016/054) 119:29
29 Enercon E-101 (G10/2013/137) 134:51
30 Enercon E-82 E2 2,3 MW (G10/2013/191) 0:00
31 Senvion 3.4M 104 (SEN300839) 311:28
32 Senvion 3.4M 104 (SEN300840) 238:19
33 Enercon E-82 E2 / 2300 kW TES 4:20
34 Enercon E-82 E2 2,3 MW (G10/2012/058) 43:28
35 Enercon E-82 E2 2,3 MW (G10/2012/060) 24:03
36 Enercon E-82 E2 2,3 MW (G10/2012/059) 5:30
37 Enercon E-82 E2 2,3 MW (G10/2012/061) 0:00
38 Enercon E-82 E2-2.300 (825669) 0:00
39 Nordex N52 15:33
40 REpower 3.4M 104 (R300344) 35:05
41 REpower 3.4M 104 (R300358) 0:00
42 REpower 3.4M 104 (R300360) 0:00
43 REpower 3.4M 104 (R300361) 24:56
44 REpower 3.4M 104 (R300362) 0:00
45 REpower 3.4M 104 (R300363) 59:44
46 Senvion 3.4M 104 (SEN300842) 102:18
47 Senvion 3.4M 104 (SEN300843) 138:15
48 WEA 1 Enercon E-115 TES 17:37
49 WEA 2 Enercon E-115 TES 46:03
50 WEA 3 Enercon E-115 TES 107:14
51 WEA 4 Enercon E-115 TES 164:46
52 WEA 5 Enercon E-115 TES 48:01
53 WEA 6 Enercon E-115 TES 134:10
54 WEA 7 Enercon E-115 TES 207:02
55 WEA 8 Enercon E-115 TES 2:55
56 WEA 9 Enercon E-115 TES 82:02
57 WEA 10 Enercon E-115 TES 77:13
58 WEA 11 Enercon E-115 TES 45:24
59 WEA 12 Enercon E-115 TES 21:03

Summen in Rezeptortabelle und WEA-Tabelle können sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von

zwei oder mehr WEA beschattet werden kann.

Anlage 1.1
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SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung
Voraussetzungen für Berechnung des Schattenwurfs
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhöhe über Horizont 3 °
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mögliche
Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
Die Windenergieanlage/n ist/sind immer in Betrieb

Eine WEA wird nicht berücksichtigt, wenn sie von keinem Teil der
Rezeptorfläche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Höhenlinien: PrjAss Höhenraster (SRTM: Shuttle DTM 1 arc-second)
Hindernisse in Berechnung verwendet
Berechnungshöhe ü.Gr. für Karte: 1,5 m
Rasterauflösung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Maßstab 1:50.000
Neue WEA Schattenrezeptor

WEA
WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- höhe Bereich
ell messer

[m] [kW] [m] [m] [m] [U/min]
1 506.856 5.976.314 -3,0 WEA 1 Nordex N133/4.8 STE geplant Ja NORDEX N133/4.8-4.800 4.800 133,0 110,0 1.724 12,2
2 506.596 5.976.106 -3,1 WEA 2 Nordex N133/4.8 STE geplant Ja NORDEX N133/4.8-4.800 4.800 133,0 125,0 1.723 12,2
3 506.257 5.975.920 -3,0 WEA 3 Nordex N133/4.8 STE geplant Ja NORDEX N133/4.8-4.800 4.800 133,0 110,0 1.724 12,2
4 506.846 5.975.785 -3,0 WEA 4 Nordex N133/4.8 STE geplant Ja NORDEX N133/4.8-4.800 4.800 133,0 125,0 1.723 12,2
5 506.540 5.975.802 -3,1 WEA 5 Nordex N133/4.8 STE geplant Ja NORDEX N133/4.8-4.800 4.800 133,0 125,0 1.723 12,2
6 506.830 5.975.479 -3,5 WEA 6 Nordex N133/4.8 STE geplant Ja NORDEX N133/4.8-4.800 4.800 133,0 125,0 1.723 12,2

Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.

ü.Gr. Fensters
[m] [m] [m] [m] [°] [m]

A SR 001 506.117 5.976.436 -2,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
B SR 002 506.507 5.976.745 -3,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
C SR 003 507.303 5.976.703 -2,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
D SR 004 507.377 5.976.442 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
E SR 005 507.442 5.976.353 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
F SR 006 507.459 5.976.277 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
G SR 007 507.480 5.976.259 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
H SR 008 507.518 5.976.183 -0,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
I SR 009 507.485 5.976.101 -0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
J SR 010 507.600 5.976.067 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
K SR 011 508.151 5.974.908 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
L SR 012 507.433 5.974.497 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
M SR 013 506.694 5.974.875 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
N SR 014 506.244 5.974.857 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
O SR 015 506.183 5.974.951 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
P SR 016 506.281 5.975.276 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
Q SR 017 506.094 5.975.283 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
R SR 018 505.962 5.975.280 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
S SR 019 505.879 5.975.310 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
T SR 020 505.787 5.975.554 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
U SR 021 505.524 5.976.068 -0,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
V SR 022 505.649 5.976.201 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
W SR 023 506.099 5.976.545 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
X SR 024 506.113 5.976.739 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
Y SR 025 506.513 5.976.853 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

(Fortsetzung nächste Seite)...

Anlage 1.2
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Nr. Name Ost Nord Z Breite Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.
ü.Gr. Fensters

[m] [m] [m] [m] [°] [m]
Z SR 026 506.555 5.976.852 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

AA SR 027 506.688 5.976.903 -2,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AB SR 028 506.750 5.976.943 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AC SR 029 506.779 5.976.957 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AD SR 030 506.906 5.977.066 -1,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AE SR 031 506.969 5.977.103 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AF SR 032 507.051 5.977.137 -2,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AG SR 033 507.077 5.977.115 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AH SR 034 507.180 5.977.232 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AI SR 035 507.629 5.977.086 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AJ SR 036 507.807 5.977.020 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AK SR 037 507.926 5.976.969 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AL SR 038 508.350 5.976.896 -4,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AM SR 039 508.404 5.976.832 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AN SR 040 508.464 5.976.830 0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AO SR 041 508.302 5.977.101 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AP SR 042 508.330 5.977.100 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AQ SR 043 508.294 5.976.783 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AR SR 044 508.244 5.976.692 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AS SR 045 507.698 5.976.362 -1,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AT SR 046 507.244 5.976.912 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AU SR 047 507.337 5.976.710 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AV SR 048 507.365 5.976.635 -3,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AW SR 049 507.379 5.976.612 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AX SR 050 507.981 5.976.338 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AY SR 051 508.013 5.976.212 -0,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AZ SR 052 508.151 5.976.263 0,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BA SR 053 508.240 5.974.778 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BB SR 054 505.721 5.975.575 -1,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BC SR 055 505.630 5.975.594 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BD SR 056 505.542 5.975.566 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BE SR 057 505.474 5.975.593 -0,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BF SR 058 505.392 5.975.802 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BG SR 059 504.665 5.975.972 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BH SR 060 504.557 5.976.203 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BI SR 061 505.316 5.976.431 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BJ SR 062 505.197 5.976.314 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BK SR 063 505.050 5.976.313 -0,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BL SR 064 504.720 5.976.627 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BM SR 065 504.915 5.976.679 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BN SR 066 504.972 5.976.817 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BO SR 067 504.988 5.976.833 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BP SR 068 505.041 5.976.821 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BQ SR 069 505.055 5.976.821 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BR SR 070 504.976 5.976.940 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BS SR 071 504.976 5.977.024 -2,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BT SR 072 505.077 5.976.924 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BU SR 073 505.148 5.977.028 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BV SR 074 505.218 5.977.052 -3,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BW SR 075 505.300 5.977.098 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BX SR 076 505.350 5.977.125 -2,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BY SR 077 505.371 5.977.195 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BZ SR 078 505.446 5.977.181 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CA SR 079 505.642 5.977.514 0,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CB SR 080 505.731 5.977.388 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CC SR 081 505.735 5.977.316 -2,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CD SR 082 505.779 5.977.302 -3,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CE SR 083 505.846 5.977.127 -0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CF SR 084 505.868 5.977.095 -0,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CG SR 085 505.906 5.977.046 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CH SR 086 505.913 5.977.035 -1,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CI SR 087 505.933 5.976.998 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CJ SR 088 505.948 5.976.962 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CK SR 089 505.963 5.976.926 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CL SR 090 505.986 5.976.883 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

(Fortsetzung nächste Seite)...

Anlage 1.2
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Nr. Name Ost Nord Z Breite Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.
ü.Gr. Fensters

[m] [m] [m] [m] [°] [m]
CM SR 091 506.012 5.976.859 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CN SR 092 506.027 5.976.904 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CO SR 093 506.037 5.976.957 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CP SR 094 506.054 5.976.967 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CQ SR 095 506.066 5.977.013 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CR SR 096 506.014 5.976.982 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CS SR 097 505.989 5.976.989 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CT SR 098 505.969 5.977.032 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CU SR 099 505.950 5.977.071 -0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CV SR 100 505.958 5.977.075 -0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CW SR 101 505.974 5.977.085 -0,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CX SR 102 505.982 5.977.089 -1,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CY SR 103 505.968 5.977.116 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CZ SR 104 505.933 5.977.102 0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

Berechnungsergebnisse
Schattenrezeptor

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
A SR 001 236:21 211 1:54
B SR 002 136:43 123 1:35
C SR 003 106:36 140 1:03
D SR 004 156:34 221 0:57
E SR 005 148:58 245 0:58
F SR 006 156:27 271 1:01
G SR 007 151:32 274 1:01
H SR 008 137:57 258 1:03
I SR 009 173:12 302 1:10
J SR 010 118:11 229 1:02
K SR 011 26:07  96 0:22
L SR 012 0:00   0 0:00
M SR 013 0:00   0 0:00
N SR 014 0:00   0 0:00
O SR 015 0:00   0 0:00
P SR 016 83:41 104 0:55
Q SR 017 59:24 121 0:41
R SR 018 60:05 128 0:35
S SR 019 57:11 136 0:32
T SR 020 89:54 178 0:40
U SR 021 60:33 131 0:44
V SR 022 77:38 145 1:01
W SR 023 172:24 185 1:44
X SR 024 89:16 145 0:56
Y SR 025 90:23  96 1:20
Z SR 026 89:53  92 1:24

AA SR 027 61:47  70 1:17
AB SR 028 41:20  57 1:05
AC SR 029 35:16  52 1:01
AD SR 030 4:50  20 0:18
AE SR 031 0:21   6 0:04
AF SR 032 6:46  22 0:31
AG SR 033 20:05  32 0:56
AH SR 034 5:56  24 0:22
AI SR 035 37:05  90 0:33
AJ SR 036 27:49  90 0:27
AK SR 037 25:49 102 0:26
AL SR 038 4:35  23 0:18
AM SR 039 4:01  21 0:18
AN SR 040 3:32  20 0:17
AO SR 041 4:34  24 0:18
AP SR 042 4:16  23 0:17
AQ SR 043 5:13  24 0:20
AR SR 044 11:28  52 0:21

(Fortsetzung nächste Seite)...

Anlage 1.2
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astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
AS SR 045 83:09 197 0:47
AT SR 046 96:24  88 1:27
AU SR 047 98:08 140 0:57
AV SR 048 100:26 161 0:51
AW SR 049 102:41 167 0:50
AX SR 050 43:21 135 0:38
AY SR 051 40:58 131 0:37
AZ SR 052 30:50 115 0:32
BA SR 053 17:51  85 0:21
BB SR 054 93:17 181 0:47
BC SR 055 104:39 184 0:55
BD SR 056 93:01 180 0:51
BE SR 057 77:20 172 0:53
BF SR 058 58:04 118 0:57
BG SR 059 4:24  22 0:19
BH SR 060 3:26  20 0:16
BI SR 061 32:47  95 0:44
BJ SR 062 22:18  81 0:27
BK SR 063 14:02  57 0:24
BL SR 064 4:04  22 0:17
BM SR 065 5:46  26 0:20
BN SR 066 6:15  30 0:20
BO SR 067 6:26  30 0:20
BP SR 068 11:53  56 0:21
BQ SR 069 12:07  56 0:21
BR SR 070 6:10  31 0:19
BS SR 071 6:10  32 0:19
BT SR 072 7:46  34 0:21
BU SR 073 15:15  74 0:21
BV SR 074 21:03  92 0:21
BW SR 075 22:54  82 0:22
BX SR 076 23:27  97 0:21
BY SR 077 12:42  60 0:20
BZ SR 078 15:40  76 0:21
CA SR 079 9:23  56 0:18
CB SR 080 15:23  70 0:21
CC SR 081 21:08  82 0:21
CD SR 082 21:00  80 0:22
CE SR 083 33:04  97 0:27
CF SR 084 35:21 102 0:27
CG SR 085 39:44 106 0:29
CH SR 086 40:52 108 0:29
CI SR 087 44:18 111 0:30
CJ SR 088 47:18 116 0:31
CK SR 089 51:12 120 0:33
CL SR 090 58:37 126 0:41
CM SR 091 62:26 128 0:43
CN SR 092 55:42 120 0:34
CO SR 093 50:18 112 0:36
CP SR 094 49:35 109 0:36
CQ SR 095 43:41 102 0:35
CR SR 096 47:08 109 0:34
CS SR 097 45:56 110 0:33
CT SR 098 41:14 104 0:32
CU SR 099 37:10 100 0:30
CV SR 100 36:44  99 0:30
CW SR 101 35:28  96 0:30
CX SR 102 35:08  96 0:30
CY SR 103 32:29  93 0:28
CZ SR 104 33:41  96 0:28
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SHADOW - Hauptergebnis
Berechnung: Zusatzbelastung
Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal

[h/a]
1 WEA 1 Nordex N133/4.8 STE geplant 825:03
2 WEA 2 Nordex N133/4.8 STE geplant 553:19
3 WEA 3 Nordex N133/4.8 STE geplant 408:03
4 WEA 4 Nordex N133/4.8 STE geplant 413:25
5 WEA 5 Nordex N133/4.8 STE geplant 325:46
6 WEA 6 Nordex N133/4.8 STE geplant 329:06

Summen in Rezeptortabelle und WEA-Tabelle können sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von

zwei oder mehr WEA beschattet werden kann.
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SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
Voraussetzungen für Berechnung des Schattenwurfs
Beschattungsbereich der WEA
Schatten nur relevant, wo Rotorblatt mind. 20% der Sonne verdeckt
Siehe WEA-Tabelle

Minimale relevante Sonnenhöhe über Horizont 3 °
Tage zwischen Berechnungen 1 Tag(e)
Berechnungszeitsprung 1 Minuten
Die dargestellten Zeiten sind die astronomisch maximal mögliche
Beschattungsdauer, berechnet unter folgenden Annahmen:

Die Sonne scheint täglich von Sonnenauf- bis -untergang
Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
Die Windenergieanlage/n ist/sind immer in Betrieb

Eine WEA wird nicht berücksichtigt, wenn sie von keinem Teil der
Rezeptorfläche aus sichtbar ist. Die Sichtbarkeitsberechnung basiert auf
den folgenden Annahmen:
Verwendete Höhenlinien: PrjAss Höhenraster (SRTM: Shuttle DTM 1 arc-second)
Hindernisse in Berechnung verwendet
Berechnungshöhe ü.Gr. für Karte: 1,5 m
Rasterauflösung: 1,0 m

Alle Koordinatenangaben in:
UTM (north)-ETRS89 Zone: 32

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

Maßstab 1:100.000
Neue WEA Existierende WEA
Schattenrezeptor

WEA
WEA-Typ Schattendaten

Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min
tu- leistung durch- höhe Bereich
ell messer

[m] [kW] [m] [m] [m] [U/min]
1 506.856 5.976.314 -3,0 WEA 1 Nordex N133/4.8 ST... Ja NORDEX N133/4.8-4.800 4.800 133,0 110,0 1.724 12,2
2 506.596 5.976.106 -3,1 WEA 2 Nordex N133/4.8 ST... Ja NORDEX N133/4.8-4.800 4.800 133,0 125,0 1.723 12,2
3 506.257 5.975.920 -3,0 WEA 3 Nordex N133/4.8 ST... Ja NORDEX N133/4.8-4.800 4.800 133,0 110,0 1.724 12,2
4 506.846 5.975.785 -3,0 WEA 4 Nordex N133/4.8 ST... Ja NORDEX N133/4.8-4.800 4.800 133,0 125,0 1.723 12,2
5 506.540 5.975.802 -3,1 WEA 5 Nordex N133/4.8 ST... Ja NORDEX N133/4.8-4.800 4.800 133,0 125,0 1.723 12,2
6 506.830 5.975.479 -3,5 WEA 6 Nordex N133/4.8 ST... Ja NORDEX N133/4.8-4.800 4.800 133,0 125,0 1.723 12,2
7 506.700 5.978.792 -2,2 REpower 3.4M 104 (R 300011)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
8 506.392 5.978.541 -2,9 REpower 3.4M 104 (R 300012)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
9 506.116 5.978.202 -2,0 REpower 3.4M 104 (R 300013)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8

10 506.818 5.978.434 -4,0 REpower 3.4M 104 (R 300014)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
11 506.349 5.977.901 -3,0 REpower 3.4M 104 (R 300015)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
12 506.696 5.978.077 -3,1 REpower 3.4M 104 (R 300016)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
13 507.110 5.978.235 -4,0 REpower 3.4M 104 (R 300017)Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
14 506.986 5.977.952 -4,0 Senvion 3.4M 104 Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
15 502.766 5.977.068 -1,3 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
16 503.207 5.977.204 -3,0 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
17 503.626 5.977.389 -2,6 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
18 503.511 5.976.923 -2,0 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
19 503.837 5.977.143 -2,9 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
20 503.938 5.976.837 -3,0 Enercon E-115 (G10/2015/0... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
21 508.615 5.976.247 -3,0 Enercon E-115 TES (G10/20... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
22 508.950 5.976.325 -1,5 Enercon E-101  (G10/2016/0...Ja ENERCON E-101-3.050 3.050 101,0 99,0 2.216 14,5
23 509.206 5.976.057 -3,1 Enercon E-101  (G10/2016/0...Ja ENERCON E-101-3.050 3.050 101,0 99,0 2.216 14,5
24 509.371 5.975.633 -2,9 Enercon E-115 TES (G10/20... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
25 509.655 5.975.442 -3,0 Enercon E-115 TES (G10/20... Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
26 507.868 5.975.625 -4,0 Nordex N100/3300 (Nx 84685)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
27 508.202 5.975.756 -3,4 Nordex N100/3300 (Nx 84686)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
28 508.100 5.975.367 -2,9 Nordex N100/3300 (Nx 84687)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
29 508.498 5.975.297 -3,0 Nordex N100/3300 (Nx 84688)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
30 507.473 5.975.551 -3,0 Nordex N100/3300 (Nx 84689)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
31 507.463 5.975.235 -2,3 Nordex N100/3300 (Nx 84690)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
32 507.784 5.975.256 -3,0 Nordex N100/3300 (Nx 84691)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
33 507.221 5.974.963 -4,1 Nordex N100/3300 (Nx 84692)Ja NORDEX N100/3300-3.300 3.300 99,8 100,0 1.700 14,3
34 507.680 5.974.918 -4,0 Senvion 3.2M 114 (G10/201... Ja SENVION 3.2M114-3.200 3.200 114,0 93,0 1.752 12,1
35 507.063 5.975.264 -3,1 Enercon E-101 (G10/2013/1... Nein ENERCON E-101-3.000 3.000 101,0 99,0 2.216 14,5
36 504.835 5.973.788 -3,0 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,0 1.603 18,0
37 505.375 5.975.134 -3,5 Senvion 3.4M 104 (SEN3008... Ja SENVION 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
38 505.594 5.974.952 -3,0 Senvion 3.4M 104 (SEN3008... Ja SENVION 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8

(Fortsetzung nächste Seite)...
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SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)

WEA-Typ Schattendaten
Ost Nord Z Beschreibung Ak- Hersteller Typ Nenn- Rotor- Naben- Beschatt.- U/min

tu- leistung durch- höhe Bereich
ell messer

[m] [kW] [m] [m] [m] [U/min]
39 505.217 5.973.683 -3,0 Enercon E-82 E2 / 2300 kW ... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,0 1.603 18,0
40 505.270 5.974.480 -3,0 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
41 505.493 5.974.142 -3,8 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
42 505.162 5.973.965 -3,0 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
43 505.586 5.973.697 -4,0 Enercon E-82 E2 2,3 MW (G... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
44 505.747 5.973.517 -4,0 Enercon E-82 E2-2.300 (825... Ja ENERCON E-82 E2-2.300 2.300 82,0 78,3 1.603 18,0
45 507.077 5.973.990 -4,0 Nordex N52 Nein NORDEX N-54/1000-1.000/200 1.000 54,0 60,0 2.500 21,5
46 504.965 5.974.273 -2,1 REpower 3.4M 104 (R300344) Nein REpower 3.4M104-3.400 3.400 104,0 98,0 1.714 13,8
47 504.706 5.974.044 -2,0 REpower 3.4M 104 (R300358) Nein REpower 3.4M104-3.400 3.400 104,0 98,0 1.714 13,8
48 504.442 5.973.796 -2,2 REpower 3.4M 104 (R300360) Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
49 504.608 5.974.441 -3,0 REpower 3.4M 104 (R300361) Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
50 504.331 5.974.173 -2,7 REpower 3.4M 104 (R300362) Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
51 504.897 5.974.699 -2,1 REpower 3.4M 104 (R300363) Nein REpower 3.4M104-3.400 3.400 104,0 80,0 1.715 13,8
52 505.289 5.974.788 -3,7 Senvion 3.4M 104 (SEN3008... Ja SENVION 3.4M104-3.400 3.400 104,0 98,0 1.714 13,8
53 505.048 5.974.992 -3,0 Senvion 3.4M 104 (SEN3008... Ja SENVION 3.4M104-3.400 3.400 104,0 98,0 1.714 13,8
54 503.492 5.975.136 -2,3 WEA 1 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
55 503.953 5.975.302 -2,0 WEA 2 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
56 504.238 5.975.504 -2,0 WEA 3 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
57 504.654 5.975.506 -2,7 WEA 4 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
58 503.800 5.974.970 -2,0 WEA 5 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
59 504.415 5.975.272 -3,0 WEA 6 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
60 504.896 5.975.288 -2,6 WEA 7 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
61 503.753 5.974.614 -3,0 WEA 8 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 92,0 2.069 12,4
62 504.167 5.975.044 -2,6 WEA 9 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
63 504.570 5.974.820 -3,1 WEA 10 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
64 504.265 5.974.755 -2,0 WEA 11 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 149,0 2.066 12,4
65 504.061 5.974.469 -2,0 WEA 12 Enercon E-115 TES Nein ENERCON E-115-3.000 3.000 115,7 135,0 2.067 12,4

Schattenrezeptor-Eingabe
Nr. Name Ost Nord Z Breite Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.

ü.Gr. Fensters
[m] [m] [m] [m] [°] [m]

A SR 001 506.117 5.976.436 -2,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
B SR 002 506.507 5.976.745 -3,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
C SR 003 507.303 5.976.703 -2,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
D SR 004 507.377 5.976.442 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
E SR 005 507.442 5.976.353 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
F SR 006 507.459 5.976.277 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
G SR 007 507.480 5.976.259 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
H SR 008 507.518 5.976.183 -0,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
I SR 009 507.485 5.976.101 -0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
J SR 010 507.600 5.976.067 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
K SR 011 508.151 5.974.908 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
L SR 012 507.433 5.974.497 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
M SR 013 506.694 5.974.875 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
N SR 014 506.244 5.974.857 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
O SR 015 506.183 5.974.951 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
P SR 016 506.281 5.975.276 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
Q SR 017 506.094 5.975.283 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
R SR 018 505.962 5.975.280 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
S SR 019 505.879 5.975.310 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
T SR 020 505.787 5.975.554 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
U SR 021 505.524 5.976.068 -0,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
V SR 022 505.649 5.976.201 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
W SR 023 506.099 5.976.545 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
X SR 024 506.113 5.976.739 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
Y SR 025 506.513 5.976.853 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
Z SR 026 506.555 5.976.852 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

AA SR 027 506.688 5.976.903 -2,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AB SR 028 506.750 5.976.943 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AC SR 029 506.779 5.976.957 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AD SR 030 506.906 5.977.066 -1,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

(Fortsetzung nächste Seite)...
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Nr. Name Ost Nord Z Breite Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.
ü.Gr. Fensters

[m] [m] [m] [m] [°] [m]
AE SR 031 506.969 5.977.103 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AF SR 032 507.051 5.977.137 -2,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AG SR 033 507.077 5.977.115 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AH SR 034 507.180 5.977.232 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AI SR 035 507.629 5.977.086 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AJ SR 036 507.807 5.977.020 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AK SR 037 507.926 5.976.969 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AL SR 038 508.350 5.976.896 -4,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AM SR 039 508.404 5.976.832 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AN SR 040 508.464 5.976.830 0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AO SR 041 508.302 5.977.101 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AP SR 042 508.330 5.977.100 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AQ SR 043 508.294 5.976.783 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AR SR 044 508.244 5.976.692 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AS SR 045 507.698 5.976.362 -1,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AT SR 046 507.244 5.976.912 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AU SR 047 507.337 5.976.710 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AV SR 048 507.365 5.976.635 -3,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AW SR 049 507.379 5.976.612 -2,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AX SR 050 507.981 5.976.338 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AY SR 051 508.013 5.976.212 -0,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
AZ SR 052 508.151 5.976.263 0,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BA SR 053 508.240 5.974.778 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BB SR 054 505.721 5.975.575 -1,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BC SR 055 505.630 5.975.594 -2,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BD SR 056 505.542 5.975.566 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BE SR 057 505.474 5.975.593 -0,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BF SR 058 505.392 5.975.802 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BG SR 059 504.665 5.975.972 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BH SR 060 504.557 5.976.203 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BI SR 061 505.316 5.976.431 -2,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BJ SR 062 505.197 5.976.314 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BK SR 063 505.050 5.976.313 -0,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BL SR 064 504.720 5.976.627 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BM SR 065 504.915 5.976.679 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BN SR 066 504.972 5.976.817 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BO SR 067 504.988 5.976.833 -2,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BP SR 068 505.041 5.976.821 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BQ SR 069 505.055 5.976.821 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BR SR 070 504.976 5.976.940 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BS SR 071 504.976 5.977.024 -2,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BT SR 072 505.077 5.976.924 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BU SR 073 505.148 5.977.028 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BV SR 074 505.218 5.977.052 -3,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BW SR 075 505.300 5.977.098 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BX SR 076 505.350 5.977.125 -2,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BY SR 077 505.371 5.977.195 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
BZ SR 078 505.446 5.977.181 -2,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CA SR 079 505.642 5.977.514 0,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CB SR 080 505.731 5.977.388 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CC SR 081 505.735 5.977.316 -2,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CD SR 082 505.779 5.977.302 -3,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CE SR 083 505.846 5.977.127 -0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CF SR 084 505.868 5.977.095 -0,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CG SR 085 505.906 5.977.046 -1,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CH SR 086 505.913 5.977.035 -1,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CI SR 087 505.933 5.976.998 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CJ SR 088 505.948 5.976.962 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CK SR 089 505.963 5.976.926 -1,3 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CL SR 090 505.986 5.976.883 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CM SR 091 506.012 5.976.859 -1,4 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CN SR 092 506.027 5.976.904 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CO SR 093 506.037 5.976.957 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CP SR 094 506.054 5.976.967 -2,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CQ SR 095 506.066 5.977.013 -1,5 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

(Fortsetzung nächste Seite)...
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Ost Nord Z Breite Höhe Höhe Neigung des Ausrichtungsmodus Augenhöhe (ZVI) ü.Gr.
ü.Gr. Fensters

[m] [m] [m] [m] [°] [m]
CR SR 096 506.014 5.976.982 -1,9 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CS SR 097 505.989 5.976.989 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CT SR 098 505.969 5.977.032 -1,0 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CU SR 099 505.950 5.977.071 -0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CV SR 100 505.958 5.977.075 -0,6 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CW SR 101 505.974 5.977.085 -0,8 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CX SR 102 505.982 5.977.089 -1,1 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CY SR 103 505.968 5.977.116 -1,2 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0
CZ SR 104 505.933 5.977.102 0,7 0,1 0,1 2,0 0,0 "Gewächshaus-Modus" 2,0

Berechnungsergebnisse
Schattenrezeptor

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
A SR 001 254:57 211 2:10
B SR 002 140:11 123 1:45
C SR 003 124:04 162 1:03
D SR 004 195:27 221 1:20
E SR 005 203:25 245 1:17
F SR 006 223:47 271 1:19
G SR 007 223:08 274 1:16
H SR 008 228:29 294 1:19
I SR 009 288:20 351 1:32
J SR 010 299:40 321 2:09
K SR 011 136:56 180 1:09
L SR 012 18:20  80 0:21
M SR 013 115:18 218 1:03
N SR 014 128:52 308 1:09
O SR 015 124:08 250 1:05
P SR 016 162:17 275 0:55
Q SR 017 161:51 324 0:57
R SR 018 210:41 357 1:17
S SR 019 247:17 355 1:32
T SR 020 229:49 352 1:11
U SR 021 128:51 288 0:44
V SR 022 129:06 266 1:01
W SR 023 187:15 185 1:57
X SR 024 102:32 145 1:11
Y SR 025 90:42  96 1:23
Z SR 026 89:53  92 1:24

AA SR 027 62:43  81 1:17
AB SR 028 42:23  68 1:05
AC SR 029 36:24  64 1:01
AD SR 030 6:50  42 0:18
AE SR 031 2:37  30 0:11
AF SR 032 9:36  48 0:31
AG SR 033 23:08  59 0:56
AH SR 034 10:42  75 0:22
AI SR 035 55:18 152 0:53
AJ SR 036 51:51 138 0:42
AK SR 037 60:23 122 0:52
AL SR 038 61:47 123 0:55
AM SR 039 78:53 129 1:13
AN SR 040 77:18 122 1:17
AO SR 041 35:52 129 0:28
AP SR 042 36:05 121 0:30
AQ SR 043 94:34 150 1:05
AR SR 044 114:57 165 1:13
AS SR 045 140:07 223 1:14
AT SR 046 111:42 122 1:27
AU SR 047 118:57 161 1:05
AV SR 048 120:47 169 1:10
AW SR 049 123:17 171 1:10

(Fortsetzung nächste Seite)...
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)

astron. max. mögl. Beschattungsdauer
Nr. Name Stunden/Jahr Schattentage/Jahr Max.Schattendauer/Tag

[h/a] [d/a] [h/d]
AX SR 050 147:17 201 1:26
AY SR 051 208:56 251 1:46
AZ SR 052 194:19 246 1:32
BA SR 053 110:26 151 1:21
BB SR 054 249:12 353 1:10
BC SR 055 264:21 344 1:20
BD SR 056 273:09 348 1:28
BE SR 057 245:39 340 1:24
BF SR 058 168:56 311 1:07
BG SR 059 256:36 128 3:36
BH SR 060 83:48 156 1:54
BI SR 061 79:06 254 0:44
BJ SR 062 93:52 289 0:43
BK SR 063 89:36 248 0:54
BL SR 064 70:44 180 0:44
BM SR 065 36:55 133 0:28
BN SR 066 31:58 124 0:32
BO SR 067 31:18 122 0:32
BP SR 068 32:59 144 0:29
BQ SR 069 32:46 140 0:29
BR SR 070 37:49 173 0:32
BS SR 071 34:28 158 0:29
BT SR 072 29:15 147 0:28
BU SR 073 38:12 196 0:22
BV SR 074 39:59 203 0:21
BW SR 075 41:06 199 0:22
BX SR 076 40:24 210 0:21
BY SR 077 33:33 183 0:20
BZ SR 078 30:47 181 0:21
CA SR 079 53:31 205 0:32
CB SR 080 36:14 189 0:21
CC SR 081 34:56 191 0:21
CD SR 082 36:01 185 0:22
CE SR 083 42:26 165 0:27
CF SR 084 40:24 156 0:27
CG SR 085 42:32 117 0:37
CH SR 086 44:43 119 0:39
CI SR 087 49:41 122 0:40
CJ SR 088 52:55 126 0:41
CK SR 089 56:02 130 0:43
CL SR 090 63:17 136 0:46
CM SR 091 68:13 128 0:53
CN SR 092 59:52 120 0:44
CO SR 093 53:01 112 0:40
CP SR 094 52:07 109 0:38
CQ SR 095 46:16 102 0:35
CR SR 096 50:37 109 0:40
CS SR 097 50:46 120 0:41
CT SR 098 46:08 114 0:41
CU SR 099 40:21 110 0:39
CV SR 100 40:06 109 0:39
CW SR 101 39:00 106 0:40
CX SR 102 38:45 105 0:39
CY SR 103 33:16 108 0:28
CZ SR 104 35:04 123 0:28

Gesamtdauer Beschattung an Rezeptoren pro WEA
Nr. Name Maximal

[h/a]
1 WEA 1 Nordex N133/4.8 STE geplant 825:03
2 WEA 2 Nordex N133/4.8 STE geplant 553:19
3 WEA 3 Nordex N133/4.8 STE geplant 408:03
4 WEA 4 Nordex N133/4.8 STE geplant 413:25
5 WEA 5 Nordex N133/4.8 STE geplant 325:46

(Fortsetzung nächste Seite)...

Anlage 1.3
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Projekt:
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Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
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21.07.2022 18:27/3.4.424

SHADOW - Hauptergebnis
Berechnung: Gesamtbelastung
...(Fortsetzung von vorheriger Seite)

Nr. Name Maximal
[h/a]

6 WEA 6 Nordex N133/4.8 STE geplant 329:06
7 REpower 3.4M 104 (R 300011) 0:00
8 REpower 3.4M 104 (R 300012) 0:00
9 REpower 3.4M 104 (R 300013) 0:00

10 REpower 3.4M 104 (R 300014) 1:39
11 REpower 3.4M 104 (R 300015) 54:39
12 REpower 3.4M 104 (R 300016) 20:51
13 REpower 3.4M 104 (R 300017) 13:35
14 Senvion 3.4M 104 25:57
15 Enercon E-115 (G10/2015/013) 2:41
16 Enercon E-115 (G10/2015/014) 16:23
17 Enercon E-115 (G10/2015/015) 40:12
18 Enercon E-115 (G10/2015/016) 40:37
19 Enercon E-115 (G10/2015/017) 81:15
20 Enercon E-115 (G10/2015/018) 83:36
21 Enercon E-115 TES (G10/2016/026) 298:23
22 Enercon E-101  (G10/2016/027) 142:37
23 Enercon E-101  (G10/2016/028) 69:38
24 Enercon E-115 TES (G10/2016/029) 51:07
25 Enercon E-115 TES (G10/2016/030) 25:02
26 Nordex N100/3300 (Nx 84685) 164:26
27 Nordex N100/3300 (Nx 84686) 198:03
28 Nordex N100/3300 (Nx 84687) 50:54
29 Nordex N100/3300 (Nx 84688) 34:29
30 Nordex N100/3300 (Nx 84689) 165:43
31 Nordex N100/3300 (Nx 84690) 108:23
32 Nordex N100/3300 (Nx 84691) 16:02
33 Nordex N100/3300 (Nx 84692) 86:56
34 Senvion 3.2M 114 (G10/2016/054) 119:29
35 Enercon E-101 (G10/2013/137) 134:51
36 Enercon E-82 E2 2,3 MW (G10/2013/191) 0:00
37 Senvion 3.4M 104 (SEN300839) 311:28
38 Senvion 3.4M 104 (SEN300840) 238:19
39 Enercon E-82 E2 / 2300 kW TES 4:20
40 Enercon E-82 E2 2,3 MW (G10/2012/058) 43:28
41 Enercon E-82 E2 2,3 MW (G10/2012/060) 24:03
42 Enercon E-82 E2 2,3 MW (G10/2012/059) 5:30
43 Enercon E-82 E2 2,3 MW (G10/2012/061) 0:00
44 Enercon E-82 E2-2.300 (825669) 0:00
45 Nordex N52 15:33
46 REpower 3.4M 104 (R300344) 35:05
47 REpower 3.4M 104 (R300358) 0:00
48 REpower 3.4M 104 (R300360) 0:00
49 REpower 3.4M 104 (R300361) 24:56
50 REpower 3.4M 104 (R300362) 0:00
51 REpower 3.4M 104 (R300363) 59:44
52 Senvion 3.4M 104 (SEN300842) 102:18
53 Senvion 3.4M 104 (SEN300843) 138:15
54 WEA 1 Enercon E-115 TES 17:37
55 WEA 2 Enercon E-115 TES 46:03
56 WEA 3 Enercon E-115 TES 107:14
57 WEA 4 Enercon E-115 TES 164:46
58 WEA 5 Enercon E-115 TES 48:01
59 WEA 6 Enercon E-115 TES 134:10
60 WEA 7 Enercon E-115 TES 207:02
61 WEA 8 Enercon E-115 TES 2:55
62 WEA 9 Enercon E-115 TES 82:02
63 WEA 10 Enercon E-115 TES 77:13
64 WEA 11 Enercon E-115 TES 45:24
65 WEA 12 Enercon E-115 TES 21:03

Summen in Rezeptortabelle und WEA-Tabelle können sich unterscheiden, da eine WEA gleichzeitig an zwei oder mehr Rezeptoren Beschattung verursachen kann und/oder ein Rezeptor gleichzeitig von

zwei oder mehr WEA beschattet werden kann.
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SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

6: WEA 6 Nordex N133/4.8 STE geplant

21: Enercon E-115 TES (G10/2016/026)

22: Enercon E-101  (G10/2016/027)

23: Enercon E-101  (G10/2016/028)

24: Enercon E-115 TES (G10/2016/029)

26: Nordex N100/3300 (Nx 84685)

27: Nordex N100/3300 (Nx 84686)

28: Nordex N100/3300 (Nx 84687)

29: Nordex N100/3300 (Nx 84688)

30: Nordex N100/3300 (Nx 84689)

35: Enercon E-101 (G10/2013/137)

57: WEA 4 Enercon E-115 TES

59: WEA 6 Enercon E-115 TES

60: WEA 7 Enercon E-115 TES
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

6: WEA 6 Nordex N133/4.8 STE geplant

21: Enercon E-115 TES (G10/2016/026)

22: Enercon E-101  (G10/2016/027)

23: Enercon E-101  (G10/2016/028)

24: Enercon E-115 TES (G10/2016/029)

25: Enercon E-115 TES (G10/2016/030)

26: Nordex N100/3300 (Nx 84685)

27: Nordex N100/3300 (Nx 84686)

28: Nordex N100/3300 (Nx 84687)

29: Nordex N100/3300 (Nx 84688)

30: Nordex N100/3300 (Nx 84689)

31: Nordex N100/3300 (Nx 84690)

33: Nordex N100/3300 (Nx 84692)

34: Senvion 3.2M 114 (G10/2016/054)

35: Enercon E-101 (G10/2013/137)

45: Nordex N52
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Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

4: WEA 4 Nordex N133/4.8 STE geplant

6: WEA 6 Nordex N133/4.8 STE geplant

26: Nordex N100/3300 (Nx 84685)

28: Nordex N100/3300 (Nx 84687)

30: Nordex N100/3300 (Nx 84689)

31: Nordex N100/3300 (Nx 84690)

32: Nordex N100/3300 (Nx 84691)

33: Nordex N100/3300 (Nx 84692)

34: Senvion 3.2M 114 (G10/2016/054)

35: Enercon E-101 (G10/2013/137)

37: Senvion 3.4M 104 (SEN300839)

38: Senvion 3.4M 104 (SEN300840)

39: Enercon E-82 E2 / 2300 kW TES

40: Enercon E-82 E2 2,3 MW (G10/2012/058)

41: Enercon E-82 E2 2,3 MW (G10/2012/060)

42: Enercon E-82 E2 2,3 MW (G10/2012/059)

45: Nordex N52

46: REpower 3.4M 104 (R300344)

49: REpower 3.4M 104 (R300361)

51: REpower 3.4M 104 (R300363)

52: Senvion 3.4M 104 (SEN300842)

53: Senvion 3.4M 104 (SEN300843)

55: WEA 2 Enercon E-115 TES

56: WEA 3 Enercon E-115 TES

57: WEA 4 Enercon E-115 TES

59: WEA 6 Enercon E-115 TES

60: WEA 7 Enercon E-115 TES

62: WEA 9 Enercon E-115 TES

63: WEA 10 Enercon E-115 TES

64: WEA 11 Enercon E-115 TES

65: WEA 12 Enercon E-115 TES
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

6: WEA 6 Nordex N133/4.8 STE geplant

19: Enercon E-115 (G10/2015/017)

20: Enercon E-115 (G10/2015/018)

30: Nordex N100/3300 (Nx 84689)

31: Nordex N100/3300 (Nx 84690)

33: Nordex N100/3300 (Nx 84692)

35: Enercon E-101 (G10/2013/137)

37: Senvion 3.4M 104 (SEN300839)

38: Senvion 3.4M 104 (SEN300840)

40: Enercon E-82 E2 2,3 MW (G10/2012/058)

46: REpower 3.4M 104 (R300344)

49: REpower 3.4M 104 (R300361)

51: REpower 3.4M 104 (R300363)

52: Senvion 3.4M 104 (SEN300842)

53: Senvion 3.4M 104 (SEN300843)

55: WEA 2 Enercon E-115 TES

56: WEA 3 Enercon E-115 TES

57: WEA 4 Enercon E-115 TES

58: WEA 5 Enercon E-115 TES

59: WEA 6 Enercon E-115 TES

60: WEA 7 Enercon E-115 TES

62: WEA 9 Enercon E-115 TES

63: WEA 10 Enercon E-115 TES

64: WEA 11 Enercon E-115 TES

65: WEA 12 Enercon E-115 TES
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2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant 2: WEA 2 Nordex N133/4.8 STE geplant 21: Enercon E-115 TES (G10/2016/026) 22: Enercon E-101  (G10/2016/027) 30: Nordex N100/3300 (Nx 84689)
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

11: REpower 3.4M 104 (R 300015)

21: Enercon E-115 TES (G10/2016/026)

22: Enercon E-101  (G10/2016/027)

23: Enercon E-101  (G10/2016/028)
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

14: Senvion 3.4M 104

21: Enercon E-115 TES (G10/2016/026)

22: Enercon E-101  (G10/2016/027)

23: Enercon E-101  (G10/2016/028)

24: Enercon E-115 TES (G10/2016/029)

25: Enercon E-115 TES (G10/2016/030)

30: Nordex N100/3300 (Nx 84689)

35: Enercon E-101 (G10/2013/137)
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

6: WEA 6 Nordex N133/4.8 STE geplant

21: Enercon E-115 TES (G10/2016/026)

22: Enercon E-101  (G10/2016/027)

23: Enercon E-101  (G10/2016/028)

24: Enercon E-115 TES (G10/2016/029)

25: Enercon E-115 TES (G10/2016/030)

27: Nordex N100/3300 (Nx 84686)

29: Nordex N100/3300 (Nx 84688)

30: Nordex N100/3300 (Nx 84689)

35: Enercon E-101 (G10/2013/137)
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2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

6: WEA 6 Nordex N133/4.8 STE geplant

21: Enercon E-115 TES (G10/2016/026)

22: Enercon E-101  (G10/2016/027)

23: Enercon E-101  (G10/2016/028)

24: Enercon E-115 TES (G10/2016/029)

25: Enercon E-115 TES (G10/2016/030)

26: Nordex N100/3300 (Nx 84685)

27: Nordex N100/3300 (Nx 84686)

30: Nordex N100/3300 (Nx 84689)

31: Nordex N100/3300 (Nx 84690)

33: Nordex N100/3300 (Nx 84692)

34: Senvion 3.2M 114 (G10/2016/054)

35: Enercon E-101 (G10/2013/137)

37: Senvion 3.4M 104 (SEN300839)

45: Nordex N52

49: REpower 3.4M 104 (R300361)

51: REpower 3.4M 104 (R300363)

52: Senvion 3.4M 104 (SEN300842)

53: Senvion 3.4M 104 (SEN300843)

55: WEA 2 Enercon E-115 TES

56: WEA 3 Enercon E-115 TES

57: WEA 4 Enercon E-115 TES

58: WEA 5 Enercon E-115 TES

59: WEA 6 Enercon E-115 TES

60: WEA 7 Enercon E-115 TES

62: WEA 9 Enercon E-115 TES

63: WEA 10 Enercon E-115 TES

64: WEA 11 Enercon E-115 TES

65: WEA 12 Enercon E-115 TES

Anlage 2
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2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

6: WEA 6 Nordex N133/4.8 STE geplant

15: Enercon E-115 (G10/2015/013)

16: Enercon E-115 (G10/2015/014)

18: Enercon E-115 (G10/2015/016)

20: Enercon E-115 (G10/2015/018)

35: Enercon E-101 (G10/2013/137)

37: Senvion 3.4M 104 (SEN300839)

38: Senvion 3.4M 104 (SEN300840)

49: REpower 3.4M 104 (R300361)

51: REpower 3.4M 104 (R300363)

53: Senvion 3.4M 104 (SEN300843)

54: WEA 1 Enercon E-115 TES

55: WEA 2 Enercon E-115 TES

56: WEA 3 Enercon E-115 TES

57: WEA 4 Enercon E-115 TES

58: WEA 5 Enercon E-115 TES

59: WEA 6 Enercon E-115 TES

60: WEA 7 Enercon E-115 TES

61: WEA 8 Enercon E-115 TES

62: WEA 9 Enercon E-115 TES

63: WEA 10 Enercon E-115 TES

64: WEA 11 Enercon E-115 TES

65: WEA 12 Enercon E-115 TES
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windPRO 3.4.424  |  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO21.07.2022 18:32 / 11

Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

15: Enercon E-115 (G10/2015/013)

16: Enercon E-115 (G10/2015/014)

17: Enercon E-115 (G10/2015/015)

18: Enercon E-115 (G10/2015/016)

19: Enercon E-115 (G10/2015/017)

20: Enercon E-115 (G10/2015/018)

35: Enercon E-101 (G10/2013/137)

54: WEA 1 Enercon E-115 TES

55: WEA 2 Enercon E-115 TES

56: WEA 3 Enercon E-115 TES

57: WEA 4 Enercon E-115 TES

58: WEA 5 Enercon E-115 TES

59: WEA 6 Enercon E-115 TES

62: WEA 9 Enercon E-115 TES
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2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

11: REpower 3.4M 104 (R 300015)

16: Enercon E-115 (G10/2015/014)

17: Enercon E-115 (G10/2015/015)

18: Enercon E-115 (G10/2015/016)

19: Enercon E-115 (G10/2015/017)

20: Enercon E-115 (G10/2015/018)
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2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

3: WEA 3 Nordex N133/4.8 STE geplant

11: REpower 3.4M 104 (R 300015)

12: REpower 3.4M 104 (R 300016)

16: Enercon E-115 (G10/2015/014)

17: Enercon E-115 (G10/2015/015)

18: Enercon E-115 (G10/2015/016)

19: Enercon E-115 (G10/2015/017)

20: Enercon E-115 (G10/2015/018)
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

10: REpower 3.4M 104 (R 300014)

11: REpower 3.4M 104 (R 300015)

12: REpower 3.4M 104 (R 300016)

13: REpower 3.4M 104 (R 300017)

14: Senvion 3.4M 104

17: Enercon E-115 (G10/2015/015)

19: Enercon E-115 (G10/2015/017)

20: Enercon E-115 (G10/2015/018)

Anlage 2



windPRO 3.4.424  |  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO21.07.2022 18:32 / 15

Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

20: Enercon E-115 (G10/2015/018)

57: WEA 4 Enercon E-115 TES

60: WEA 7 Enercon E-115 TES
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Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant

2: WEA 2 Nordex N133/4.8 STE geplant

4: WEA 4 Nordex N133/4.8 STE geplant

5: WEA 5 Nordex N133/4.8 STE geplant

57: WEA 4 Enercon E-115 TES

60: WEA 7 Enercon E-115 TES
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Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant 2: WEA 2 Nordex N133/4.8 STE geplant 4: WEA 4 Nordex N133/4.8 STE geplant 20: Enercon E-115 (G10/2015/018) 57: WEA 4 Enercon E-115 TES
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Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Grafischer Kalender
Berechnung: Gesamtbelastung

WEA

1: WEA 1 Nordex N133/4.8 STE geplant 2: WEA 2 Nordex N133/4.8 STE geplant 4: WEA 4 Nordex N133/4.8 STE geplant 14: Senvion 3.4M 104 20: Enercon E-115 (G10/2015/018)
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2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 1 - WEA 1 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Januar |Februar |März |April |Mai |Juni
      

  1 | 08:43 14:26-15:10/44 10:51-12:16/85 | 08:12 08:40-09:25/45 14:47-15:10/23 | 07:15 15:50-17:00/70 08:19-08:42/23 | 06:59 07:30-07:43/13 07:23-07:29/6 | 05:50 06:17-06:36/19 | 05:00 05:31-06:00/29 
| 16:12 13:30-13:40/10 09:31-10:47/76 | 17:04 15:33-16:31/58 09:27-10:48/81 | 18:00 17:10-17:32/22 07:39-07:59/20 | 19:58 17:54-19:31/97 08:02-08:31/29 | 20:54 18:54-20:21/87 | 21:44 19:43-20:19/36

  2 | 08:43 14:26-15:10/44 10:52-12:17/85 | 08:11 08:39-09:25/46 14:50-15:08/18 | 07:12 16:04-17:00/56 08:22-08:40/18 | 06:57 07:32-07:41/9 07:21-07:31/10 | 05:48 06:17-06:36/19 | 04:59 05:30-05:59/29 
| 16:13 13:33-13:39/6 09:31-10:48/77 | 17:06 15:34-16:34/60 09:28-10:47/79 | 18:02 17:11-17:34/23 07:37-08:02/25 | 20:00 17:55-19:33/98 08:04-08:30/26 | 20:56 18:55-20:21/86 | 21:45 19:44-20:18/34

  3 | 08:43 14:27-15:11/44 10:53-12:17/84 | 08:09 08:37-09:25/48 14:54-15:05/11 | 07:10 16:04-16:59/55 08:25-08:36/11 | 06:54 17:55-19:35/100 08:05-08:27/22 | 05:46 06:18-06:35/17 | 04:58 05:29-05:59/30 
| 16:14 15:36-15:37/1 09:31-10:49/78 | 17:08 15:33-16:36/63 09:28-10:45/77 | 18:03 17:13-17:36/23 07:35-08:03/28 | 20:02 07:18-07:32/14 | 20:58 18:58-20:21/83 | 21:47 19:44-20:18/34

  4 | 08:42 14:27-15:11/44 10:53-12:17/84 | 08:07 08:35-09:24/49 09:28-10:43/75 | 07:08 16:05-16:59/54 07:33-08:04/31 | 06:52 17:57-19:37/100 08:08-08:24/16 | 05:44 06:18-06:34/16 | 04:57 05:29-05:59/30 
| 16:16 15:35-15:38/3 09:30-10:49/79 | 17:10 15:33-16:38/65 | 18:05 17:17-17:38/21 | 20:04 07:16-07:33/17 | 20:59 19:00-20:22/82 | 21:48 19:46-20:18/32

  5 | 08:42 09:16-09:18/2 15:34-15:39/5 09:31-10:50/79 | 08:05 08:33-09:24/51 09:29-10:39/70 | 07:05 16:06-16:59/53 07:33-08:05/32 | 06:50 17:57-19:38/101 08:13-08:17/4 | 05:42 06:19-06:32/13 | 04:57 05:28-05:59/31 
| 16:17 14:28-15:12/44 10:54-12:17/83 | 17:12 15:32-16:41/69 | 18:07 17:18-17:41/23 | 20:06 07:13-07:33/20 | 21:01 19:04-20:22/78 | 21:49 19:46-20:17/31

  6 | 08:42 09:15-09:18/3 15:34-15:41/7 09:30-10:50/80 | 08:04 08:31-09:23/52 09:29-10:29/60 | 07:03 16:07-16:57/50 07:31-08:05/34 | 06:47 17:59-19:41/102 | 05:40 06:21-06:30/9 | 04:56 05:28-05:59/31 
| 16:18 14:28-15:13/45 10:54-12:17/83 | 17:14 15:32-16:43/71 | 18:09 17:18-17:42/24 | 20:08 07:11-07:33/22 | 21:03 19:08-20:22/74 | 21:50 19:46-20:17/31

  7 | 08:41 09:14-09:19/5 15:33-15:42/9 09:30-10:50/80 | 08:02 08:29-09:22/53 09:29-10:24/55 | 07:01 16:08-16:57/49 07:30-08:06/36 | 06:45 18:01-19:42/101 | 05:38 06:24-06:27/3 | 04:55 05:27-05:58/31 
| 16:20 14:28-15:13/45 10:55-12:16/81 | 17:16 15:32-16:45/73 | 18:11 17:14-17:45/31 | 20:09 07:09-07:33/24 | 21:05 19:16-20:22/66 | 21:51 19:48-20:17/29

  8 | 08:41 09:14-09:20/6 15:33-15:43/10 09:30-10:51/81 | 08:00 08:27-09:20/53 09:30-10:23/53 | 06:58 16:09-16:55/46 07:29-08:06/37 | 06:42 18:03-19:43/100 | 05:36 06:03-06:04/1 | 04:55 05:27-05:59/32 
| 16:21 14:29-15:14/45 10:56-12:17/81 | 17:18 15:31-16:47/76 | 18:13 17:10-17:46/36 | 20:11 07:06-07:33/27 | 21:07 19:17-20:23/66 | 21:52 19:48-20:16/28

  9 | 08:40 09:13-09:20/7 15:33-15:46/13 09:30-10:52/82 | 07:58 08:25-09:18/53 09:31-10:23/52 | 06:56 16:12-16:54/42 07:29-08:07/38 | 06:40 18:07-19:43/96 | 05:34 06:01-06:05/4 | 04:54 05:26-05:58/32 
| 16:22 14:29-15:14/45 10:57-12:16/79 | 17:20 15:31-16:50/79 | 18:15 17:08-17:45/37 | 20:13 07:04-07:33/29 | 21:08 19:18-20:23/65 | 21:53 19:49-20:16/27

 10 | 08:39 09:12-09:21/9 15:33-15:47/14 09:29-10:52/83 | 07:56 08:23-09:15/52 09:31-10:22/51 | 06:53 16:14-16:52/38 07:28-08:06/38 | 06:37 18:24-19:42/78 18:13-18:18/5 | 05:32 05:59-06:05/6 | 04:54 05:26-05:58/32 
| 16:24 14:29-15:14/45 10:57-12:16/79 | 17:22 15:30-16:51/81 | 18:17 17:05-17:44/39 | 20:15 07:01-07:31/30 | 21:10 19:19-20:23/64 | 21:54 19:50-20:16/26

 11 | 08:39 09:11-09:21/10 15:33-15:49/16 09:29-10:52/83 | 07:54 08:20-09:13/53 09:31-10:20/49 | 06:51 16:18-16:51/33 07:18-08:06/48 | 06:35 18:24-19:44/80 | 05:30 05:58-06:07/9 | 04:53 05:25-05:57/32 
| 16:25 14:29-15:15/46 10:58-12:15/77 | 17:24 15:30-16:53/83 | 18:19 17:03-17:43/40 | 20:17 06:59-07:31/32 | 21:12 19:19-20:23/64 | 21:54 19:50-20:15/25

 12 | 08:38 09:10-09:22/12 15:33-15:51/18 09:29-10:53/84 | 07:52 08:18-09:11/53 09:32-10:20/48 | 06:48 16:19-16:48/29 07:14-08:06/52 | 06:33 18:25-19:49/84 | 05:28 05:56-06:07/11 | 04:53 05:25-05:57/32 
| 16:27 14:30-15:15/45 10:59-12:14/75 | 17:26 15:31-16:56/85 | 18:21 17:01-17:44/43 | 20:19 06:57-07:30/33 | 21:14 19:21-20:23/62 | 21:55 19:51-20:15/24

 13 | 08:37 09:09-09:22/13 15:32-15:53/21 09:28-10:53/85 | 07:50 08:16-09:09/53 09:33-10:19/46 | 06:46 16:22-16:46/24 07:11-08:05/54 | 06:30 18:25-19:51/86 | 05:27 05:54-06:07/13 | 04:52 05:25-05:57/32 
| 16:29 14:30-15:16/46 10:59-12:13/74 | 17:28 15:31-16:58/87 | 18:23 17:00-17:45/45 | 20:21 06:54-07:28/34 | 21:15 19:22-20:23/61 | 21:56 19:52-20:15/23

 14 | 08:36 09:08-09:23/15 15:32-15:54/22 09:28-10:53/85 | 07:48 08:14-09:06/52 09:34-10:18/44 | 06:44 16:25-16:41/16 16:58-17:46/48 | 06:28 18:26-19:53/87 | 05:25 05:53-06:07/14 | 04:52 05:25-05:57/32 
| 16:30 14:31-15:16/45 11:00-12:12/72 | 17:30 15:31-17:00/89 | 18:25 07:09-08:05/56 | 20:23 06:52-07:27/35 | 21:17 19:25-20:23/58 | 21:57 19:53-20:15/22

 15 | 08:35 09:07-09:23/16 15:33-15:56/23 09:28-10:54/86 | 07:46 08:12-09:03/51 09:36-10:17/41 | 06:41 07:07-08:04/57 | 06:26 18:27-19:55/88 | 05:23 05:51-06:07/16 | 04:52 05:25-05:57/32 
| 16:32 14:31-15:16/45 11:02-12:10/68 | 17:32 15:32-17:03/91 | 18:27 16:58-17:47/49 | 20:24 06:50-07:25/35 | 21:19 19:26-20:23/57 | 21:57 19:53-20:14/21

 16 | 08:34 09:06-09:24/18 15:33-15:59/26 09:28-10:54/86 | 07:44 08:12-09:02/50 09:37-10:15/38 | 06:39 07:06-08:04/58 | 06:23 18:27-19:55/88 06:49-07:12/23 | 05:21 05:50-06:08/18 | 04:52 05:24-05:56/32 
| 16:34 14:32-15:17/45 11:03-12:07/64 | 17:34 15:31-17:04/93 | 18:28 16:57-17:48/51 | 20:26 07:14-07:23/9 | 21:21 19:29-20:22/53 | 21:58 19:53-20:14/21

 17 | 08:33 09:04-09:23/19 15:32-16:00/28 09:27-10:54/87 | 07:42 08:12-08:59/47 09:38-10:13/35 | 06:36 07:00-07:02/2 16:56-17:48/52 | 06:21 06:48-07:10/22 | 05:20 05:48-06:07/19 | 04:52 05:24-05:56/32 
| 16:35 14:32-15:16/44 11:03-12:00/57 | 17:36 15:32-17:04/92 | 18:30 07:04-08:02/58 | 20:28 18:29-19:56/87 | 21:22 19:36-20:23/47 | 21:58 19:54-20:14/20

 18 | 08:32 09:03-09:23/20 15:32-16:01/29 11:05-11:43/38 | 07:39 08:13-08:57/44 09:41-10:11/30 | 06:34 06:58-07:03/5 16:55-17:48/53 | 06:19 06:49-07:10/21 | 05:18 05:47-06:07/20 | 04:51 05:24-05:56/32 
| 16:37 14:32-15:17/45 11:44-11:58/14 09:27-10:54/87 | 17:38 15:32-17:04/92 | 18:32 07:04-08:01/57 | 20:30 18:30-19:57/87 | 21:24 19:37-20:23/46 | 21:59 19:54-20:14/20

 19 | 08:31 09:02-09:24/22 15:33-16:02/29 11:06-11:42/36 | 07:37 08:14-08:54/40 09:43-10:08/25 | 06:31 06:55-07:59/64 | 06:16 06:50-07:09/19 | 05:17 05:45-06:06/21 | 04:52 05:25-05:57/32 
| 16:39 14:33-15:17/44 11:51-11:52/1 09:28-10:55/87 | 17:40 15:33-17:03/90 | 18:34 16:54-17:48/54 | 20:32 18:32-19:58/86 | 21:25 19:36-20:22/46 | 21:59 19:55-20:14/19

 20 | 08:30 09:00-09:23/23 15:32-16:02/30 09:27-10:54/87 | 07:35 08:15-08:52/37 17:12-17:13/1 | 06:29 06:53-07:58/65 16:54-17:49/55 | 06:14 06:51-07:08/17 | 05:15 05:44-06:07/23 | 04:52 05:25-05:57/32 
| 16:41 14:33-15:17/44 11:07-11:41/34 | 17:42 15:33-17:00/87 09:46-10:03/17 | 18:36 17:52-18:10/18 | 20:34 18:34-19:59/85 | 21:27 19:37-20:22/45 | 21:59 19:56-20:15/19

 21 | 08:29 08:59-09:23/24 15:33-16:02/29 09:27-10:54/87 | 07:33 08:14-08:50/36 17:11-17:15/4 | 06:26 06:50-07:55/65 | 06:12 06:51-07:05/14 | 05:14 05:43-06:06/23 | 04:52 05:25-05:57/32 
| 16:42 14:34-15:17/43 11:09-11:40/31 | 17:44 15:34-17:00/86 | 18:38 16:53-18:11/78 | 20:36 18:36-19:58/82 | 21:29 19:38-20:23/45 | 22:00 19:56-20:15/19

 22 | 08:27 08:57-09:22/25 15:33-16:02/29 09:27-10:54/87 | 07:31 08:14-08:50/36 17:10-17:18/8 | 06:24 06:48-07:53/65 | 06:09 06:53-07:03/10 | 05:12 05:41-06:05/24 | 04:52 05:25-05:57/32 
| 16:44 14:34-15:17/43 11:10-11:39/29 | 17:46 15:35-17:01/86 | 18:40 16:53-18:13/80 | 20:37 18:40-19:59/79 | 21:30 19:37-20:22/45 | 22:00 19:56-20:15/19

 23 | 08:26 08:56-09:23/27 15:34-16:04/30 09:27-10:54/87 | 07:28 08:15-08:50/35 17:09-17:19/10 | 06:22 06:45-07:47/62 | 06:07 06:32-06:34/2 | 05:11 05:40-06:05/25 | 04:52 05:25-05:57/32 
| 16:46 14:36-15:17/41 11:13-11:38/25 | 17:48 15:37-17:01/84 | 18:42 16:52-18:15/83 | 20:39 18:46-20:10/84 | 21:32 19:38-20:22/44 | 22:00 19:56-20:15/19

 24 | 08:25 08:54-09:23/29 14:36-15:16/40 09:27-10:54/87 | 07:26 15:37-17:01/84 08:15-08:48/33 | 06:19 06:43-07:40/57 | 06:05 06:30-06:35/5 | 05:09 05:39-06:04/25 | 04:52 05:26-05:58/32 
| 16:48 15:34-16:06/32 11:15-11:35/20 | 17:50 17:09-17:22/13 | 18:43 16:52-18:17/85 | 20:41 18:47-20:12/85 | 21:33 19:39-20:21/42 | 22:00 19:56-20:16/20

 25 | 08:23 08:53-09:24/31 14:38-15:17/39 11:19-11:32/13 | 07:24 15:39-17:01/82 08:15-08:48/33 | 06:17 06:40-07:39/59 | 06:03 06:28-06:36/8 | 05:08 05:38-06:04/26 | 04:53 05:26-05:58/32 
| 16:50 15:35-16:10/35 16:15-16:17/2 09:27-10:54/87 | 17:52 17:09-17:24/15 | 18:45 16:52-18:18/86 | 20:43 18:48-20:14/86 | 21:35 19:39-20:21/42 | 22:00 19:56-20:16/20

 26 | 08:22 08:51-09:24/33 14:38-15:16/38 09:27-10:53/86 | 07:22 15:40-17:01/81 08:17-08:47/30 | 06:14 06:38-07:39/61 | 06:01 06:26-06:37/11 | 05:07 05:37-06:03/26 | 04:53 05:27-05:59/32 
| 16:52 15:35-16:12/37 16:13-16:18/5 | 17:54 17:08-17:25/17 | 18:47 16:52-18:21/89 | 20:45 18:48-20:16/88 | 21:36 19:40-20:21/41 | 22:00 19:56-20:16/20

 27 | 08:20 08:49-09:24/35 14:39-15:15/36 | 07:19 15:43-17:01/78 08:17-08:45/28 | 06:12 06:35-06:58/23 06:59-07:38/39 | 05:58 06:24-06:37/13 | 05:06 05:36-06:01/25 | 04:54 05:27-05:59/32 
| 16:54 15:35-16:20/45 09:26-10:52/86 | 17:56 17:09-17:28/19 | 18:49 16:52-18:22/90 | 20:47 18:49-20:18/89 | 21:38 19:40-20:20/40 | 22:00 19:56-20:17/21

 28 | 08:19 08:48-09:25/37 14:41-15:15/34 | 07:17 15:46-17:01/75 08:18-08:44/26 | 06:09 06:33-06:47/14 16:52-18:24/92 | 05:56 06:22-06:37/15 | 05:04 05:35-06:00/25 | 04:54 05:28-06:00/32 
| 16:56 15:36-16:23/47 09:27-10:52/85 | 17:58 17:10-17:30/20 07:42-07:57/15 | 18:51 06:50-06:55/5 07:00-07:37/37 | 20:48 18:50-20:19/89 | 21:39 19:40-20:20/40 | 22:00 19:55-20:17/22

 29 | 08:17 08:46-09:25/39 14:42-15:14/32 | | 07:07 07:30-07:46/16 08:00-08:35/35 | 05:54 06:20-06:37/17 | 05:03 05:34-06:00/26 | 04:55 05:28-06:00/32 
| 16:58 15:36-16:25/49 09:27-10:52/85 | | 19:53 17:52-19:26/94 | 20:50 18:51-20:20/89 | 21:40 19:41-20:19/38 | 22:00 19:55-20:18/23

 30 | 08:16 08:44-09:25/41 14:43-15:13/30 | | 07:04 07:29-07:46/17 08:01-08:35/34 | 05:52 06:18-06:37/19 | 05:02 05:33-06:00/27 | 04:55 05:29-06:01/32 
| 17:00 15:35-16:27/52 09:27-10:50/83 | | 19:55 17:53-19:28/95 | 20:52 18:52-20:20/88 | 21:42 19:42-20:20/38 | 21:59 19:56-20:19/23

 31 | 08:14 08:42-09:25/43 14:45-15:11/26 | | 07:02 07:29-07:45/16 08:01-08:33/32 | | 05:01 05:32-06:00/28 | 
| 17:02 15:34-16:29/55 09:27-10:49/82 | | 19:56 17:53-19:29/96 | | 21:43 19:43-20:19/36 | 

Sonnenscheinstunden | 249 | 273 | 367 | 420 | 494 | 511
Anzahl Minuten mit Schatten 6773 4679 3954 3407 2292 1675

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 1 - WEA 1 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Juli |August |September |Oktober |November |Dezember
      

  1 | 04:56 05:29-06:01/32 | 05:36 06:07-06:17/10 | 06:31 18:23-19:42/79 | 07:24 17:00-17:27/27 07:52-08:45/53 | 07:23 07:52-08:44/52 09:00-09:51/51 | 08:18 08:53-09:03/10 15:15-15:31/16 09:11-10:34/83 
| 21:59 19:55-20:19/24 | 21:24 19:31-20:34/63 | 20:17 06:58-07:30/32 | 19:03 17:41-18:24/43 | 16:52 15:00-16:20/80 | 16:07 14:11-14:57/46 10:40-11:57/77

  2 | 04:57 05:30-06:02/32 | 05:38 06:08-06:16/8 | 06:32 18:23-19:41/78 18:11-18:17/6 | 07:26 16:58-17:29/31 07:55-08:45/50 | 07:25 07:55-08:48/53 08:59-09:51/52 | 08:20 08:55-09:04/9 15:16-15:31/15 09:12-10:35/83 
| 21:59 19:55-20:20/25 | 21:22 19:29-20:33/64 | 20:14 07:00-07:30/30 | 19:00 17:41-18:22/41 | 16:50 15:00-16:18/78 | 16:07 14:12-14:58/46 10:40-11:59/79

  3 | 04:58 05:31-06:03/32 | 05:39 06:10-06:15/5 | 06:34 18:05-19:41/96 | 07:28 16:53-17:29/36 08:06-08:44/38 | 07:27 07:57-08:50/53 09:00-09:53/53 | 08:21 08:56-09:04/8 15:16-15:29/13 09:13-10:35/82 
| 21:58 19:55-20:21/26 | 21:20 19:29-20:33/64 | 20:12 07:02-07:31/29 | 18:58 17:42-18:21/39 | 16:48 15:01-16:17/76 | 16:06 14:12-14:57/45 10:40-11:59/79

  4 | 04:58 05:32-06:04/32 | 05:41 06:12-06:15/3 | 06:36 18:00-19:40/100 | 07:30 16:50-17:31/41 08:06-08:44/38 | 07:29 07:59-08:52/53 08:59-09:55/56 | 08:23 08:58-09:04/6 15:18-15:29/11 09:14-10:35/81 
| 21:58 19:54-20:22/28 | 21:18 19:28-20:33/65 | 20:10 07:03-07:30/27 | 18:55 17:44-18:22/38 | 16:46 15:01-16:14/73 | 16:05 14:13-14:58/45 10:40-12:01/81

  5 | 04:59 05:33-06:05/32 | 05:43 19:26-20:32/66 | 06:38 17:58-19:39/101 | 07:32 16:48-17:32/44 08:06-08:43/37 | 07:31 08:01-08:53/52 08:59-09:59/60 | 08:24 08:59-09:04/5 15:18-15:27/9 09:15-10:35/80 
| 21:57 19:53-20:22/29 | 21:16 | 20:07 07:05-07:30/25 | 18:53 17:46-18:22/36 | 16:44 15:02-16:12/70 | 16:05 14:13-14:58/45 10:40-12:01/81

  6 | 05:00 05:33-06:04/31 | 05:45 06:33-06:39/6 | 06:40 17:55-19:37/102 | 07:33 16:45-17:32/47 08:06-08:43/37 | 07:33 08:03-08:53/50 08:58-10:09/71 | 08:25 09:01-09:04/3 15:20-15:27/7 09:16-10:36/80 
| 21:57 19:53-20:23/30 | 21:14 19:22-20:32/70 | 20:05 07:07-07:29/22 | 18:51 17:48-18:22/34 | 16:42 15:02-16:10/68 | 16:04 14:14-14:59/45 10:40-12:03/83

  7 | 05:01 05:34-06:05/31 | 05:46 06:29-06:40/11 | 06:41 17:53-19:34/101 08:09-08:11/2 | 07:35 16:44-17:33/49 08:07-08:42/35 | 07:34 08:05-08:54/49 08:58-10:13/75 | 08:27 09:02-09:04/2 15:21-15:26/5 09:17-10:36/79 
| 21:56 19:53-20:23/30 | 21:12 19:16-20:31/75 | 20:02 07:08-07:28/20 | 18:48 17:52-18:19/27 | 16:40 15:02-16:08/66 | 16:04 14:14-14:59/45 10:40-12:03/83

  8 | 05:02 05:35-06:06/31 | 05:48 06:28-06:42/14 | 06:43 17:51-19:31/100 08:03-08:18/15 | 07:37 16:42-17:34/52 08:07-08:41/34 | 07:36 08:07-08:55/48 14:23-14:35/12 | 08:28 09:04-09:05/1 15:23-15:26/3 09:19-10:37/78 
| 21:55 19:52-20:24/32 | 21:10 19:12-20:31/79 | 20:00 07:10-07:27/17 | 18:46 17:54-18:17/23 | 16:39 15:03-16:06/63 08:58-10:15/77 | 16:03 14:15-14:59/44 10:41-12:05/84

  9 | 05:03 05:36-06:06/30 | 05:50 06:27-06:44/17 | 06:45 17:49-19:29/100 08:00-08:21/21 | 07:39 16:41-17:34/53 08:08-08:40/32 | 07:38 08:09-08:55/46 14:20-14:38/18 | 08:29 14:15-14:59/44 10:41-12:05/84 
| 21:55 19:52-20:25/33 | 21:08 19:09-20:31/82 | 19:57 07:12-07:26/14 | 18:43 17:53-18:15/22 | 16:37 15:04-16:04/60 08:58-10:17/79 | 16:03 15:24-15:25/1 09:19-10:37/78

 10 | 05:04 05:37-06:06/29 | 05:52 06:26-06:44/18 | 06:47 07:14-07:34/20 07:57-08:23/26 | 07:41 16:39-17:34/55 09:03-09:07/4 | 07:40 08:12-08:56/44 14:17-14:41/24 | 08:30 14:15-15:00/45 10:41-12:06/85 
| 21:54 19:52-20:25/33 | 21:06 19:05-20:30/85 | 19:55 17:48-19:26/98 | 18:41 17:52-18:12/20 08:09-08:38/29 | 16:35 15:04-16:02/58 08:59-10:20/81 | 16:02 13:23-13:28/5 09:20-10:37/77

 11 | 05:05 05:38-06:07/29 | 05:53 06:26-06:44/18 | 06:48 07:15-07:35/20 07:55-08:23/28 | 07:43 16:38-17:34/56 08:57-09:12/15 | 07:42 08:14-08:57/43 14:16-14:43/27 | 08:32 14:16-15:00/44 10:41-12:06/85 
| 21:53 19:51-20:26/35 | 21:04 19:03-20:29/86 | 19:52 17:46-19:24/98 | 18:39 17:46-18:09/23 08:10-08:37/27 | 16:33 15:06-16:01/55 08:59-10:21/82 | 16:02 13:21-13:30/9 09:21-10:37/76

 12 | 05:07 05:39-06:07/28 | 05:55 06:25-06:45/20 | 06:50 07:21-07:36/15 07:17-07:18/1 | 07:44 16:36-17:33/57 08:55-09:15/20 | 07:44 08:16-08:57/41 14:15-14:45/30 | 08:33 14:17-15:01/44 12:32-12:38/6 09:23-10:38/75 
| 21:52 19:51-20:27/36 | 21:02 19:02-20:29/87 | 19:50 17:45-19:22/97 07:53-08:25/32 | 18:36 17:44-18:06/22 08:12-08:35/23 | 16:32 15:07-15:59/52 08:59-10:22/83 | 16:02 13:21-13:33/12 10:42-12:08/86

 13 | 05:08 05:41-06:08/27 | 05:57 06:26-06:44/18 | 06:52 07:20-07:37/17 07:52-08:26/34 | 07:46 16:21-17:33/72 08:51-09:16/25 | 07:46 08:18-08:57/39 14:14-14:46/32 | 08:34 14:17-15:01/44 12:30-12:40/10 09:24-10:39/75 
| 21:51 19:50-20:27/37 | 21:00 19:00-20:28/88 | 19:47 17:44-19:20/96 | 18:34 17:42-18:04/22 08:13-08:31/18 | 16:30 15:08-15:57/49 08:59-10:23/84 | 16:02 13:20-13:34/14 10:43-12:08/85

 14 | 05:09 05:42-06:09/27 | 05:59 06:28-06:45/17 | 06:54 07:21-07:37/16 07:50-08:26/36 | 07:48 16:17-17:33/76 08:50-09:17/27 | 07:48 08:20-08:57/37 14:13-14:47/34 | 08:35 14:18-15:01/43 12:29-12:41/12 09:25-10:39/74 
| 21:50 19:50-20:29/39 | 20:58 18:58-20:27/89 | 19:45 17:42-19:16/94 | 18:31 17:41-18:02/21 08:16-08:28/12 | 16:28 15:08-15:55/47 08:59-10:24/85 | 16:02 13:20-13:35/15 10:43-12:09/86

 15 | 05:10 05:43-06:09/26 | 06:00 06:30-06:45/15 | 06:56 07:22-07:36/14 17:42-19:14/92 | 07:50 16:14-17:33/79 08:48-09:18/30 | 07:50 08:22-08:57/35 14:12-14:48/36 | 08:36 14:18-15:02/44 12:29-12:43/14 09:26-10:39/73 
| 21:49 19:50-20:29/39 | 20:56 18:56-20:25/89 | 19:43 07:40-07:43/3 07:49-08:26/37 | 18:29 17:41-17:59/18 | 16:27 15:08-15:53/45 08:59-10:25/86 | 16:02 13:20-13:36/16 10:43-12:10/87

 16 | 05:12 05:44-06:09/25 | 06:02 06:31-06:44/13 | 06:57 07:24-07:47/23 07:49-08:27/38 | 07:52 16:12-17:33/81 08:47-09:19/32 | 07:52 08:24-08:57/33 14:11-14:49/38 09:00-10:26/86 | 08:37 14:19-15:02/43 12:29-12:44/15 09:27-10:40/73 
| 21:48 19:49-20:29/40 | 20:54 18:55-20:24/89 | 19:40 17:41-19:12/91 | 18:27 17:40-17:57/17 | 16:25 15:08-15:45/37 15:46-15:51/5 | 16:02 13:20-13:37/17 10:44-12:10/86

 17 | 05:13 05:45-06:11/26 | 06:04 06:33-06:43/10 | 06:59 07:26-08:27/61 | 07:54 16:10-17:33/83 08:46-09:19/33 | 07:54 08:26-08:57/31 14:11-14:50/39 10:52-11:05/13 | 08:37 14:19-15:02/43 12:28-12:44/16 09:27-10:40/73 
| 21:46 19:49-20:30/41 | 20:51 18:55-20:22/87 | 19:38 17:41-19:10/89 | 18:25 17:40-17:54/14 | 16:24 15:08-15:43/35 15:48-15:50/2 09:00-10:27/87 | 16:02 13:19-13:37/18 10:43-12:10/87

 18 | 05:14 05:47-06:13/26 | 06:06 06:35-06:43/8 | 07:01 07:28-08:26/58 | 07:56 16:08-17:32/84 08:46-09:20/34 | 07:56 08:28-08:57/29 14:10-14:50/40 09:00-10:28/88 | 08:38 14:20-15:03/43 12:28-12:45/17 09:28-10:40/72 
| 21:45 19:49-20:31/42 | 20:49 18:53-20:19/86 | 19:35 17:39-19:06/87 | 18:22 17:40-17:52/12 | 16:22 15:08-15:40/32 10:49-11:09/20 | 16:02 13:18-13:38/20 10:44-12:11/87

 19 | 05:16 05:48-06:14/26 | 06:08 06:36-06:41/5 | 07:03 07:29-08:27/58 | 07:58 08:45-09:20/35 17:40-17:50/10 | 07:57 08:30-08:57/27 15:08-15:38/30 09:01-10:28/87 | 08:39 14:20-15:03/43 12:29-12:46/17 09:29-10:41/72 
| 21:44 19:48-20:31/43 | 20:47 18:52-20:17/85 | 19:33 17:39-19:04/85 | 18:20 16:07-17:32/85 | 16:21 14:10-14:51/41 10:47-11:12/25 | 16:03 13:18-13:39/21 10:45-12:12/87

 20 | 05:17 05:49-06:14/25 | 06:09 06:38-06:40/2 18:52-20:15/83 | 07:04 07:31-08:32/61 | 08:00 08:45-09:20/35 17:41-17:47/6 | 07:59 08:32-08:57/25 15:08-15:37/29 09:02-10:29/87 | 08:40 14:20-15:03/43 12:29-12:47/18 09:30-10:42/72 
| 21:43 19:48-20:31/43 | 20:45 07:02-07:06/4 | 19:30 17:39-19:02/83 | 18:18 16:05-17:31/86 | 16:19 14:09-14:52/43 10:45-11:14/29 | 16:03 13:18-13:40/22 10:46-12:13/87

 21 | 05:19 05:51-06:16/25 | 06:11 06:58-07:09/11 | 07:06 07:33-08:37/64 | 08:01 08:44-09:21/37 17:42-17:45/3 | 08:01 08:34-08:58/24 15:08-15:37/29 09:02-10:29/87 | 08:40 14:21-15:04/43 12:29-12:47/18 09:30-10:42/72 
| 21:41 19:48-20:32/44 | 20:43 18:44-20:04/80 | 19:28 17:38-19:00/82 | 18:15 16:04-17:30/86 10:21-10:29/8 | 16:18 14:09-14:52/43 10:44-11:15/31 | 16:03 13:18-13:40/22 10:46-12:13/87

 22 | 05:20 05:52-06:16/24 | 06:13 06:55-07:10/15 | 07:08 07:35-08:39/64 | 08:03 08:45-09:23/38 10:15-10:35/20 | 08:03 08:36-08:59/23 15:08-15:38/30 09:03-10:30/87 | 08:41 14:22-15:05/43 12:30-12:48/18 09:31-10:43/72 
| 21:40 19:47-20:32/45 | 20:40 18:40-20:03/83 | 19:25 17:37-18:56/79 | 18:13 16:03-17:31/88 | 16:17 14:09-14:53/44 10:43-11:17/34 | 16:04 13:19-13:41/22 10:47-12:14/87

 23 | 05:22 05:53-06:16/23 | 06:15 06:54-07:12/18 | 07:10 07:36-08:41/65 17:37-18:32/55 | 08:05 08:45-09:26/41 10:13-10:39/26 | 08:05 08:38-09:00/22 15:09-15:38/29 09:04-10:31/87 | 08:41 14:22-15:05/43 12:30-12:48/18 09:31-10:43/72 
| 21:38 19:47-20:32/45 | 20:38 18:37-20:02/85 | 19:23 18:33-18:54/21 | 18:11 16:02-17:33/91 | 16:15 14:09-14:53/44 10:42-11:18/36 | 16:04 13:19-13:41/22 10:47-12:14/87

 24 | 05:23 05:55-06:17/22 | 06:16 06:53-07:13/20 | 07:12 07:38-08:42/64 17:38-18:32/54 | 08:07 08:43-09:29/46 10:10-10:42/32 | 08:06 08:40-09:00/20 15:09-15:38/29 10:42-11:20/38 | 08:42 14:22-15:05/43 12:31-12:48/17 09:31-10:43/72 
| 21:37 19:47-20:33/46 | 20:36 18:35-20:02/87 | 19:20 18:44-18:52/8 | 18:09 16:03-17:34/91 | 16:14 14:09-14:54/45 11:21-11:35/14 09:04-10:31/87 | 16:05 13:19-13:41/22 10:47-12:14/87

 25 | 05:25 05:56-06:17/21 | 06:18 06:52-07:13/21 | 07:13 07:40-08:44/64 | 07:09 07:42-08:30/48 09:08-09:44/36 | 08:08 08:42-09:01/19 15:10-15:38/28 09:05-10:32/87 | 08:42 14:23-15:06/43 12:32-12:49/17 09:32-10:44/72 
| 21:35 19:46-20:33/47 | 20:33 18:33-20:00/87 | 19:18 17:38-18:31/53 | 17:07 15:02-16:35/93 | 16:13 14:10-14:54/44 10:41-11:38/57 | 16:06 13:21-13:42/21 10:48-12:15/87

 26 | 05:26 05:58-06:18/20 | 06:20 18:31-19:59/88 | 07:15 07:42-07:45/3 17:38-18:31/53 | 07:11 07:41-08:31/50 09:07-09:45/38 | 08:10 08:44-09:02/18 15:11-15:37/26 09:06-10:32/86 | 08:42 14:24-15:07/43 12:33-12:49/16 09:32-10:44/72 
| 21:34 19:47-20:33/46 | 20:31 06:51-07:13/22 | 19:15 07:47-08:44/57 | 17:04 15:01-16:34/93 | 16:12 14:10-14:55/45 10:41-11:45/64 | 16:06 13:23-13:42/19 10:48-12:15/87

 27 | 05:28 05:59-06:17/18 | 06:22 18:30-19:58/88 06:51-07:13/22 | 07:17 07:46-08:44/58 | 07:13 07:42-08:33/51 09:05-09:46/41 | 08:12 08:46-09:02/16 15:12-15:36/24 09:07-10:33/86 | 08:43 14:24-15:07/43 12:33-12:49/16 09:32-10:45/73 
| 21:32 19:42-20:33/51 | 20:29 07:15-07:25/10 | 19:13 17:38-18:29/51 | 17:02 15:01-16:32/91 | 16:11 14:10-14:56/46 10:41-11:49/68 | 16:07 13:24-13:42/18 10:49-12:15/86

 28 | 05:30 06:01-06:18/17 | 06:24 18:28-19:55/87 | 07:19 07:47-08:45/58 | 07:15 07:44-08:36/52 09:04-09:48/44 | 08:13 08:48-09:03/15 15:13-15:35/22 09:08-10:33/85 | 08:43 14:24-15:08/44 12:35-12:49/14 09:32-10:45/73 
| 21:31 19:39-20:34/55 | 20:26 06:51-07:26/35 | 19:10 17:38-18:28/50 | 17:00 15:01-16:29/88 | 16:10 14:11-14:56/45 10:41-11:52/71 | 16:08 13:25-13:42/17 10:49-12:16/87

 29 | 05:31 06:02-06:17/15 | 06:25 18:27-19:54/87 | 07:21 17:08-17:20/12 17:39-18:27/48 | 07:17 07:46-08:39/53 09:03-09:49/46 | 08:15 08:50-09:03/13 15:13-15:33/20 09:09-10:33/84 | 08:43 14:25-15:08/43 12:36-12:49/13 09:32-10:46/74 
| 21:29 19:36-20:33/57 | 20:24 06:53-07:28/35 | 19:08 07:49-08:45/56 | 16:58 15:00-16:27/87 | 16:09 14:10-14:56/46 10:40-11:53/73 | 16:09 13:26-13:42/16 10:50-12:16/86

 30 | 05:33 06:04-06:18/14 | 06:27 18:26-19:51/85 | 07:22 17:03-17:24/21 07:50-08:45/55 | 07:19 07:48-08:41/53 09:02-09:49/47 | 08:16 08:51-09:03/12 15:14-15:32/18 09:10-10:34/84 | 08:43 14:25-15:09/44 12:37-12:48/11 09:32-10:46/74 
| 21:27 19:34-20:34/60 | 20:22 06:55-07:29/34 | 19:05 17:40-18:26/46 | 16:56 15:00-16:25/85 | 16:08 14:11-14:56/45 10:40-11:55/75 | 16:10 13:28-13:42/14 10:50-12:16/86

 31 | 05:34 06:05-06:17/12 | 06:29 18:24-19:48/84 | | 07:21 07:50-08:43/53 09:01-09:50/49 | | 08:43 14:26-15:10/44 12:40-12:47/7 09:32-10:47/75 
| 21:25 19:32-20:33/61 | 20:19 06:57-07:30/33 | | 16:54 15:00-16:22/82 | | 16:11 13:29-13:42/13 10:51-12:17/86

Sonnenscheinstunden | 513 | 460 | 382 | 328 | 258 | 233
Anzahl Minuten mit Schatten 2030 3021 3966 4322 6266 7118

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 2 - WEA 2 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Januar |Februar |März |April |Mai |Juni
      

  1 | 08:43 09:27-10:27/60 14:14-14:26/12 12:46-13:05/19 | 08:12 08:41-09:38/57 09:42-10:13/31 | 07:15 16:44-17:19/35 | 06:59 07:50-08:17/27 18:33-19:30/57 | 05:50 06:39-06:56/17 | 05:00 05:33-06:17/44 
| 16:12 15:00-15:27/27 13:10-13:16/6 11:28-12:27/59 | 17:04 15:48-16:31/43 | 18:00 08:32-09:22/50 | 19:58 07:24-07:49/25 | 20:54 | 21:44

  2 | 08:43 09:28-10:28/60 14:16-14:25/9 11:29-12:27/58 | 08:11 08:39-09:39/60 09:44-10:13/29 | 07:12 17:23-17:27/4 08:33-09:21/48 | 06:57 07:51-08:16/25 18:40-19:32/52 | 05:48 06:41-06:54/13 | 04:59 05:32-06:17/45 
| 16:13 15:00-15:28/28 12:48-13:05/17 | 17:06 15:48-16:33/45 | 18:02 16:44-17:19/35 | 20:00 07:23-07:49/26 | 20:56 | 21:45

  3 | 08:43 09:28-10:28/60 14:19-14:25/6 11:30-12:27/57 | 08:09 08:37-09:40/63 09:45-10:12/27 | 07:10 07:35-07:38/3 08:33-09:21/48 | 06:54 07:51-08:14/23 18:40-19:32/52 | 05:46 06:43-06:51/8 | 04:58 05:31-06:17/46 
| 16:14 15:01-15:29/28 12:50-13:04/14 | 17:08 15:48-16:36/48 | 18:03 16:43-17:32/49 | 20:02 07:22-07:49/27 | 20:58 | 21:47

  4 | 08:42 09:28-10:28/60 12:51-13:03/12 | 08:07 08:35-09:41/66 09:46-10:11/25 | 07:08 07:32-07:40/8 08:33-09:19/46 | 06:52 07:53-08:12/19 18:41-19:32/51 | 05:44 06:10-06:17/7 | 04:57 05:31-06:18/47 
| 16:16 15:01-15:29/28 11:30-12:26/56 | 17:10 15:48-16:38/50 | 18:05 16:43-17:35/52 | 20:04 07:22-07:50/28 | 20:59 | 21:48

  5 | 08:42 09:29-10:29/60 12:54-13:02/8 | 08:05 08:33-09:42/69 09:48-10:09/21 | 07:05 07:30-07:43/13 08:34-09:19/45 | 06:50 07:55-08:08/13 18:42-19:32/50 | 05:42 06:08-06:19/11 | 04:57 05:30-06:17/47 
| 16:17 15:02-15:30/28 11:31-12:27/56 | 17:12 15:48-16:41/53 | 18:07 16:43-17:37/54 | 20:06 07:21-07:49/28 | 21:01 | 21:49

  6 | 08:42 09:29-10:28/59 11:31-12:26/55 | 08:04 08:31-09:42/71 09:51-10:06/15 | 07:03 07:27-07:43/16 08:35-09:17/42 | 06:47 07:21-07:49/28 | 05:40 06:06-06:20/14 | 04:56 05:31-06:18/47 
| 16:18 15:01-15:31/30 | 17:14 15:48-16:43/55 | 18:09 16:43-17:42/59 | 20:08 18:44-19:32/48 | 21:03 | 21:50

  7 | 08:41 09:29-10:28/59 11:32-12:25/53 | 08:02 08:29-09:43/74 09:56-10:01/5 | 07:01 07:25-07:44/19 08:36-09:16/40 | 06:45 07:21-07:49/28 | 05:38 06:04-06:21/17 | 04:55 05:30-06:17/47 
| 16:20 15:01-15:31/30 | 17:16 15:48-16:45/57 | 18:11 16:44-17:45/61 | 20:10 18:45-19:31/46 | 21:05 | 21:51

  8 | 08:41 09:30-10:29/59 11:33-12:25/52 | 08:00 08:27-09:43/76 | 06:58 07:22-07:44/22 08:37-09:13/36 | 06:42 07:20-07:48/28 | 05:36 06:03-06:23/20 | 04:55 05:30-06:18/48 
| 16:21 15:02-15:32/30 | 17:18 15:49-16:47/58 | 18:13 16:43-17:46/63 | 20:11 18:49-19:32/43 | 21:07 | 21:52

  9 | 08:40 09:30-10:29/59 11:34-12:23/49 | 07:58 08:26-09:44/78 | 06:56 07:22-07:45/23 08:38-09:12/34 | 06:40 07:21-07:47/26 | 05:34 06:01-06:23/22 | 04:54 05:30-06:17/47 
| 16:22 15:02-15:33/31 | 17:20 15:49-16:48/59 | 18:15 16:45-17:48/63 | 20:13 18:52-19:31/39 | 21:08 | 21:53

 10 | 08:39 09:30-10:28/58 15:46-15:47/1 | 07:56 08:27-09:44/77 | 06:53 07:22-07:45/23 08:40-09:09/29 | 06:38 07:20-07:46/26 | 05:32 05:59-06:23/24 | 04:54 05:30-06:18/48 
| 16:24 15:02-15:33/31 11:34-12:21/47 | 17:22 15:49-16:47/58 | 18:17 16:45-17:50/65 | 20:15 18:52-19:30/38 | 21:10 | 21:54

 11 | 08:39 09:30-10:28/58 15:03-15:33/30 11:35-12:17/42 | 07:54 08:28-09:43/75 | 06:51 07:21-07:44/23 08:42-09:06/24 | 06:35 07:21-07:45/24 | 05:30 05:58-06:24/26 | 04:53 05:29-06:17/48 
| 16:25 09:11-09:13/2 15:45-15:49/4 | 17:24 15:49-16:46/57 | 18:19 16:46-17:52/66 | 20:17 18:52-19:30/38 | 21:12 | 21:55

 12 | 08:38 09:30-10:27/57 15:03-15:34/31 11:36-12:17/41 | 07:52 08:28-09:43/75 | 06:49 07:13-07:19/6 16:47-17:54/67 | 06:33 07:23-07:44/21 | 05:28 05:56-06:24/28 | 04:53 05:29-06:17/48 
| 16:27 09:10-09:15/5 15:44-15:51/7 | 17:26 15:50-16:47/57 | 18:21 07:22-07:44/22 08:46-09:02/16 | 20:19 18:53-19:29/36 | 21:14 | 21:55

 13 | 08:37 09:31-10:27/56 15:03-15:34/31 11:37-12:17/40 | 07:50 08:29-09:43/74 | 06:46 07:10-07:20/10 16:50-17:56/66 | 06:30 07:23-07:41/18 | 05:27 05:54-06:24/30 | 04:52 05:30-06:17/47 
| 16:29 09:09-09:16/7 15:44-15:53/9 | 17:28 15:51-16:47/56 | 18:23 07:21-07:43/22 | 20:21 18:53-19:27/34 | 21:15 | 21:56

 14 | 08:36 09:31-10:26/55 15:04-15:35/31 11:38-12:17/39 | 07:48 08:31-09:43/72 | 06:44 07:08-07:21/13 16:52-17:57/65 | 06:28 07:25-07:39/14 | 05:25 05:53-06:25/32 | 04:52 05:30-06:18/48 
| 16:30 09:08-09:17/9 15:44-15:54/10 | 17:30 15:53-16:48/55 | 18:25 07:22-07:42/20 | 20:23 18:55-19:26/31 | 21:17 | 21:57

 15 | 08:35 09:32-10:25/53 15:04-15:35/31 11:39-12:17/38 | 07:46 08:12-08:15/3 08:37-09:43/66 | 06:41 07:05-07:22/17 17:05-18:00/55 | 06:26 06:50-06:53/3 18:56-19:25/29 | 05:23 05:51-06:24/33 | 04:52 05:30-06:18/48 
| 16:32 09:07-09:18/11 15:44-15:56/12 | 17:32 15:54-16:48/54 | 18:27 07:23-07:40/17 | 20:24 07:29-07:35/6 | 21:19 | 21:57

 16 | 08:34 09:32-10:23/51 15:05-15:36/31 11:40-12:16/36 | 07:44 08:10-08:17/7 08:36-09:43/67 | 06:39 07:03-07:22/19 17:06-18:01/55 | 06:23 06:48-06:57/9 | 05:22 05:51-06:25/34 | 04:52 05:29-06:17/48 
| 16:34 09:06-09:19/13 15:44-15:59/15 | 17:34 15:55-16:47/52 | 18:28 07:25-07:38/13 | 20:26 18:57-19:22/25 | 21:21 | 21:58

 17 | 08:33 09:32-10:22/50 15:04-15:35/31 11:41-12:15/34 | 07:42 08:07-08:17/10 08:35-09:42/67 | 06:36 07:00-07:22/22 17:06-18:04/58 | 06:21 06:45-06:58/13 | 05:20 05:49-06:24/35 | 04:52 05:29-06:17/48 
| 16:35 09:04-09:19/15 15:43-16:00/17 | 17:36 15:58-16:48/50 | 18:30 07:27-07:35/8 | 20:28 19:01-19:19/18 | 21:22 | 21:58

 18 | 08:32 09:33-10:22/49 15:05-15:36/31 11:43-12:14/31 | 07:39 08:05-08:18/13 08:35-09:41/66 | 06:34 06:58-07:22/24 | 06:19 06:43-06:59/16 | 05:18 05:49-06:24/35 | 04:52 05:30-06:17/47 
| 16:37 09:03-09:20/17 15:43-16:02/19 | 17:38 16:03-16:48/45 | 18:32 17:07-18:06/59 | 20:30 | 21:24 | 21:59

 19 | 08:31 09:33-10:21/48 15:06-15:36/30 11:45-12:14/29 | 07:37 08:03-08:18/15 08:34-09:41/67 | 06:31 06:57-07:21/24 | 06:16 06:41-07:00/19 | 05:17 05:48-06:23/35 | 04:52 05:31-06:18/47 
| 16:39 09:02-09:21/19 15:43-16:04/21 | 17:40 16:11-16:48/37 | 18:34 17:07-18:07/60 | 20:32 | 21:25 | 21:59

 20 | 08:30 09:33-10:19/46 15:06-15:36/30 11:46-12:12/26 | 07:35 08:01-08:18/17 08:34-09:40/66 | 06:29 06:56-07:21/25 | 06:14 06:39-07:01/22 | 05:15 05:46-06:23/37 | 04:52 05:31-06:18/47 
| 16:41 09:00-09:21/21 15:43-16:05/22 | 17:42 16:11-16:46/35 16:58-17:06/8 | 18:36 17:08-18:10/62 | 20:34 | 21:27 | 21:59

 21 | 08:29 09:34-10:16/42 15:07-15:36/29 11:48-12:11/23 | 07:33 07:59-08:17/18 08:33-09:38/65 | 06:26 06:54-07:20/26 | 06:12 06:37-07:01/24 | 05:14 05:44-06:23/39 | 04:52 05:31-06:18/47 
| 16:42 08:59-09:22/23 15:43-16:06/23 | 17:44 16:12-16:46/34 16:54-17:10/16 | 18:38 17:09-18:11/62 | 20:36 | 21:29 | 22:00

 22 | 08:27 09:34-10:15/41 15:07-15:36/29 11:50-12:08/18 | 07:31 07:59-08:17/18 08:33-09:37/64 | 06:24 06:53-07:21/28 | 06:09 06:36-07:01/25 | 05:12 05:42-06:22/40 | 04:52 05:31-06:18/47 
| 16:44 08:57-09:21/24 15:43-16:06/23 | 17:46 16:14-16:46/32 16:52-17:13/21 | 18:40 17:12-18:14/62 | 20:37 | 21:30 | 22:00

 23 | 08:26 09:36-10:16/40 15:08-15:36/28 11:55-12:05/10 | 07:28 08:00-08:17/17 08:33-09:36/63 | 06:22 06:51-07:21/30 | 06:07 06:36-07:01/25 | 05:11 05:41-06:22/41 | 04:52 05:31-06:18/47 
| 16:46 08:56-09:22/26 15:44-16:08/24 | 17:48 16:16-16:45/29 16:50-17:15/25 | 18:42 17:14-18:15/61 | 20:39 | 21:32 | 22:00

 24 | 08:25 09:36-10:16/40 15:44-16:11/27 | 07:26 08:00-08:15/15 08:32-09:33/61 | 06:19 06:51-07:21/30 | 06:05 06:36-07:01/25 | 05:09 05:40-06:22/42 | 04:52 05:32-06:19/47 
| 16:48 08:54-09:23/29 15:09-15:35/26 | 17:50 16:17-16:43/26 16:48-17:16/28 | 18:43 17:20-18:16/56 | 20:41 | 21:33 | 22:00

 25 | 08:23 09:37-10:17/40 15:45-16:14/29 16:15-16:17/2 | 07:24 08:02-08:13/11 08:32-09:31/59 | 06:17 17:20-18:15/55 | 06:03 06:36-07:01/25 | 05:08 05:40-06:21/41 | 04:53 05:32-06:19/47 
| 16:50 08:53-09:27/34 15:10-15:35/25 | 17:52 16:21-16:42/21 16:47-17:17/30 | 18:45 06:50-07:21/31 | 20:43 | 21:35 | 22:00

 26 | 08:22 09:37-10:16/39 15:45-16:18/33 | 07:22 08:06-08:10/4 08:33-09:29/56 | 06:14 17:21-18:15/54 | 06:01 06:36-07:00/24 | 05:07 05:39-06:20/41 | 04:53 05:32-06:20/48 
| 16:52 08:51-09:29/38 15:11-15:35/24 | 17:54 16:22-16:39/17 16:46-17:17/31 | 18:47 06:50-07:21/31 | 20:45 | 21:36 | 22:00

 27 | 08:20 09:38-10:16/38 15:45-16:20/35 | 07:19 16:26-16:35/9 16:45-17:18/33 | 06:12 17:21-18:19/58 | 05:58 06:36-07:00/24 | 05:06 05:39-06:20/41 | 04:54 05:32-06:20/48 
| 16:54 08:49-09:31/42 15:12-15:33/21 | 17:56 08:32-09:23/51 | 18:49 06:49-07:21/32 | 20:47 | 21:38 | 22:00

 28 | 08:19 09:39-10:16/37 15:47-16:23/36 | 07:17 16:45-17:19/34 | 06:09 17:23-18:22/59 06:33-06:42/9 | 05:56 06:37-06:59/22 | 05:04 05:38-06:18/40 | 04:54 05:33-06:21/48 
| 16:56 08:48-09:33/45 15:14-15:33/19 | 17:58 08:32-09:23/51 | 18:51 06:49-07:21/32 | 20:48 | 21:39 | 22:00

 29 | 08:17 09:39-10:16/37 15:48-16:25/37 | | 07:07 18:24-19:24/60 07:30-07:45/15 | 05:54 06:37-06:58/21 | 05:03 05:37-06:18/41 | 04:55 05:33-06:21/48 
| 16:58 08:46-09:34/48 15:16-15:31/15 | | 19:53 07:48-08:19/31 | 20:50 | 21:40 | 22:00

 30 | 08:16 09:40-10:15/35 15:49-16:27/38 | | 07:04 18:27-19:28/61 07:28-07:47/19 | 05:52 06:38-06:57/19 | 05:02 05:35-06:18/43 | 04:55 05:34-06:21/47 
| 17:00 08:44-09:36/52 15:19-15:29/10 | | 19:55 07:49-08:19/30 | 20:52 | 21:42 | 21:59

 31 | 08:14 09:41-10:14/33 15:48-16:29/41 | | 07:02 07:50-08:19/29 18:29-19:29/60 | | 05:01 05:34-06:18/44 | 
| 17:02 08:42-09:37/55 | | 19:56 07:26-07:48/22 | | 21:43 | 

Sonnenscheinstunden | 249 | 273 | 367 | 420 | 494 | 511
Anzahl Minuten mit Schatten 4435 3575 3066 1463 931 1416

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 2 - WEA 2 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Juli |August |September |Oktober |November |Dezember
      

  1 | 04:56 05:33-06:21/48 | 05:36 06:07-06:34/27 | 06:31 07:20-07:44/24 | 07:24 07:51-07:59/8 17:28-18:34/66 | 07:23 07:55-09:12/77 | 08:18 09:12-10:10/58 14:45-15:16/31 11:17-11:59/42 
| 21:59 | 21:24 | 20:17 18:51-19:29/38 | 19:03 08:01-08:23/22 09:28-09:39/11 | 16:52 15:18-16:16/58 | 16:07 08:53-08:55/2 15:27-15:31/4

  2 | 04:57 05:34-06:22/48 | 05:38 06:08-06:34/26 | 06:32 07:19-07:45/26 | 07:26 07:53-07:55/2 17:25-18:31/66 | 07:25 07:56-09:13/77 | 08:20 09:13-10:11/58 15:29-15:31/2 
| 21:59 | 21:22 | 20:14 18:51-19:29/38 | 19:00 08:00-08:23/23 09:23-09:43/20 | 16:50 15:18-16:16/58 | 16:07 14:45-15:16/31 11:17-12:04/47

  3 | 04:58 05:35-06:22/47 | 05:40 06:10-06:33/23 | 06:34 07:19-07:45/26 | 07:28 07:59-08:22/23 09:19-09:45/26 | 07:27 07:57-09:13/76 | 08:21 09:13-10:12/59 11:17-12:06/49 
| 21:58 | 21:20 | 20:12 18:50-19:29/39 | 18:58 17:23-18:29/66 | 16:48 15:18-16:17/59 | 16:06 14:45-15:16/31

  4 | 04:58 05:35-06:23/48 | 05:41 06:12-06:33/21 | 06:36 07:17-07:45/28 | 07:30 07:59-08:22/23 09:16-09:48/32 | 07:29 07:59-09:12/73 09:25-09:32/7 | 08:23 09:14-10:13/59 11:17-12:09/52 
| 21:58 | 21:18 | 20:10 18:47-19:29/42 | 18:55 17:22-18:26/64 | 16:46 15:18-16:14/56 | 16:05 14:46-15:16/30

  5 | 04:59 05:36-06:23/47 | 05:43 06:13-06:32/19 | 06:38 07:17-07:45/28 | 07:32 07:59-08:21/22 09:14-09:49/35 | 07:31 08:01-09:12/71 09:20-09:36/16 | 08:24 09:14-10:13/59 11:17-12:10/53 
| 21:57 | 21:16 | 20:07 18:42-19:29/47 | 18:53 17:21-18:24/63 | 16:44 15:18-16:12/54 | 16:05 14:46-15:16/30

  6 | 05:00 05:36-06:23/47 | 05:45 06:15-06:31/16 | 06:40 07:17-07:45/28 | 07:33 08:00-08:21/21 09:13-09:51/38 | 07:33 08:03-09:11/68 09:18-09:39/21 | 08:25 09:15-10:14/59 11:17-12:12/55 
| 21:57 | 21:14 | 20:05 18:40-19:28/48 | 18:51 17:20-18:22/62 | 16:42 15:18-16:10/52 | 16:04 14:47-15:17/30

  7 | 05:01 05:37-06:23/46 | 05:46 06:16-06:29/13 | 06:41 07:50-08:03/13 18:37-19:27/50 | 07:35 08:02-08:20/18 09:11-09:52/41 | 07:34 08:05-09:11/66 09:16-09:41/25 | 08:27 09:15-10:15/60 12:41-12:47/6 
| 21:56 | 21:12 | 20:02 07:16-07:44/28 | 18:48 17:19-18:19/60 | 16:40 15:18-16:08/50 | 16:04 14:48-15:16/28 11:17-12:13/56

  8 | 05:02 05:37-06:24/47 | 05:48 06:18-06:28/10 | 06:43 07:47-08:06/19 18:36-19:27/51 | 07:37 08:04-08:18/14 09:10-09:53/43 | 07:36 08:07-09:10/63 09:15-09:42/27 | 08:28 09:16-10:16/60 12:39-12:51/12 
| 21:55 | 21:10 | 20:00 07:16-07:44/28 | 18:46 17:19-18:17/58 | 16:39 15:18-16:06/48 | 16:03 14:49-15:17/28 11:18-12:14/56

  9 | 05:03 05:38-06:24/46 | 05:50 06:20-06:26/6 | 06:45 07:46-08:08/22 18:35-19:26/51 | 07:39 08:06-08:17/11 09:09-09:54/45 | 07:38 08:09-09:09/60 09:13-09:43/30 | 08:29 09:17-10:16/59 14:07-14:12/5 11:18-12:15/57 
| 21:55 | 21:08 | 19:57 07:16-07:43/27 | 18:43 17:18-18:11/53 | 16:37 15:18-16:04/46 | 16:03 14:49-15:17/28 12:38-12:52/14

 10 | 05:04 05:39-06:24/45 | 05:52 06:51-07:00/9 | 06:47 07:44-08:09/25 18:34-19:24/50 | 07:41 08:08-08:14/6 09:08-09:55/47 | 07:40 08:12-09:09/57 09:13-09:45/32 | 08:30 09:17-10:17/60 14:05-14:14/9 11:18-12:16/58 
| 21:54 | 21:06 | 19:55 07:17-07:43/26 | 18:41 17:18-18:08/50 | 16:35 15:19-16:02/43 | 16:03 14:50-15:17/27 12:37-12:54/17

 11 | 05:05 05:40-06:25/45 | 05:53 06:49-07:03/14 | 06:48 07:42-08:09/27 18:26-19:23/57 | 07:43 17:18-18:05/47 | 07:42 09:12-09:46/34 15:20-16:01/41 | 08:32 09:18-10:18/60 14:05-14:16/11 12:36-12:55/19 
| 21:53 | 21:04 | 19:52 07:16-07:41/25 | 18:39 09:07-09:55/48 | 16:33 08:14-09:08/54 | 16:02 14:50-15:17/27 13:00-13:06/6 11:18-12:17/59

 12 | 05:07 05:41-06:25/44 | 05:55 06:47-07:05/18 | 06:50 07:41-08:10/29 18:22-19:21/59 | 07:44 17:17-17:52/35 | 07:44 09:12-09:47/35 15:20-15:59/39 | 08:33 09:19-10:19/60 14:05-14:18/13 12:37-12:57/20 
| 21:52 | 21:02 | 19:50 07:17-07:40/23 | 18:36 09:06-09:56/50 | 16:32 08:16-09:07/51 14:51-15:01/10 | 16:02 14:51-15:18/27 12:59-13:15/16 11:19-12:18/59

 13 | 05:08 05:43-06:26/43 | 05:57 06:46-07:05/19 | 06:52 18:19-19:19/60 07:19-07:38/19 | 07:46 17:17-17:51/34 | 07:46 09:11-09:47/36 15:20-15:57/37 | 08:34 09:19-10:19/60 14:05-14:19/14 12:37-12:58/21 
| 21:51 | 21:00 | 19:47 07:40-08:10/30 | 18:34 09:05-09:55/50 | 16:30 08:18-09:06/48 14:48-15:03/15 | 16:02 14:52-15:18/26 12:59-13:17/18 11:19-12:19/60

 14 | 05:09 05:45-06:26/41 | 05:59 06:45-07:06/21 | 06:54 18:15-19:15/60 07:21-07:36/15 | 07:48 17:17-17:51/34 | 07:48 09:11-09:48/37 15:19-15:55/36 | 08:35 09:20-10:20/60 14:05-14:20/15 11:19-12:20/61 
| 21:50 | 20:58 | 19:45 07:40-08:11/31 | 18:32 09:04-09:55/51 | 16:28 08:20-09:05/45 14:46-15:05/19 | 16:02 14:53-15:19/26 12:37-13:18/41

 15 | 05:10 05:47-06:26/39 | 06:00 06:44-07:07/23 | 06:56 18:13-19:11/58 07:22-07:32/10 | 07:50 16:56-17:09/13 17:18-17:50/32 | 07:50 09:11-09:49/38 15:18-15:53/35 | 08:36 09:21-10:20/59 14:04-14:21/17 11:20-12:21/61 
| 21:49 | 20:56 | 19:43 07:38-08:10/32 | 18:29 09:04-09:58/54 | 16:27 08:22-09:03/41 14:45-15:06/21 | 16:02 14:53-15:19/26 12:37-13:20/43

 16 | 05:12 05:47-06:28/41 | 06:02 06:43-07:07/24 | 06:57 18:11-19:09/58 | 07:52 08:35-08:43/8 09:04-10:01/57 | 07:52 09:10-09:49/39 15:18-15:51/33 | 08:37 09:21-10:21/60 14:03-14:24/21 11:20-12:21/61 
| 21:48 | 20:54 | 19:40 07:38-08:10/32 | 18:27 16:53-17:12/19 17:18-17:49/31 | 16:25 08:24-09:02/38 14:44-15:08/24 | 16:02 14:54-15:19/25 12:37-13:21/44

 17 | 05:13 05:47-06:28/41 | 06:04 06:43-07:07/24 | 06:59 18:10-19:04/54 | 07:54 08:33-08:45/12 09:03-10:03/60 | 07:54 09:10-09:49/39 15:18-15:47/29 15:48-15:50/2 | 08:37 09:21-10:20/59 14:02-14:25/23 11:20-12:21/61 
| 21:46 | 20:51 | 19:38 07:38-08:10/32 | 18:25 16:51-17:13/22 17:19-17:48/29 | 16:24 08:26-09:00/34 14:43-15:08/25 | 16:02 14:54-15:19/25 12:36-13:21/45

 18 | 05:14 05:49-06:30/41 | 06:06 06:43-07:07/24 | 07:01 18:08-19:03/55 | 07:56 08:31-08:47/16 09:03-10:05/62 | 07:56 09:10-09:50/40 15:18-15:45/27 | 08:38 09:22-10:21/59 14:02-14:26/24 11:21-12:22/61 
| 21:45 | 20:49 | 19:35 07:37-08:09/32 | 18:22 16:47-17:15/28 17:20-17:46/26 | 16:22 08:28-08:57/29 14:43-15:09/26 | 16:02 14:55-15:19/24 12:37-13:22/45

 19 | 05:16 05:49-06:31/42 | 06:08 06:42-07:07/25 | 07:03 07:37-08:08/31 | 07:58 08:30-08:47/17 09:03-10:07/64 | 07:57 09:10-09:50/40 14:42-15:10/28 11:29-11:39/10 | 08:39 09:23-10:22/59 14:03-14:27/24 11:21-12:23/62 
| 21:44 | 20:47 | 19:33 18:07-19:03/56 | 18:20 16:45-17:15/30 17:21-17:45/24 | 16:21 08:30-08:56/26 15:18-15:42/24 | 16:03 14:55-15:20/25 12:37-13:23/46

 20 | 05:17 05:50-06:31/41 | 06:09 06:42-07:07/25 | 07:04 07:38-08:07/29 | 08:00 08:30-08:49/19 09:03-10:08/65 | 07:59 09:10-09:51/41 14:42-15:11/29 11:25-11:43/18 | 08:40 09:24-10:23/59 14:03-14:28/25 11:22-12:24/62 
| 21:43 | 20:45 | 19:30 18:02-19:02/60 | 18:18 16:43-17:16/33 17:23-17:43/20 | 16:19 08:32-08:56/24 15:18-15:41/23 | 16:03 14:55-15:20/25 12:38-13:24/46

 21 | 05:19 05:52-06:33/41 | 06:11 06:42-07:07/25 | 07:06 07:38-08:07/29 | 08:01 08:30-08:49/19 09:03-10:09/66 | 08:01 09:09-09:51/42 14:42-15:11/29 11:23-11:46/23 | 08:40 09:23-10:23/60 14:03-14:28/25 11:22-12:24/62 
| 21:41 | 20:43 | 19:28 17:58-19:00/62 | 18:15 16:42-17:17/35 17:25-17:40/15 | 16:18 08:34-08:57/23 15:18-15:41/23 | 16:03 14:56-15:21/25 12:38-13:24/46

 22 | 05:20 05:53-06:33/40 | 06:13 06:42-07:05/23 | 07:08 07:39-08:06/27 | 08:03 08:32-08:49/17 09:04-10:11/67 | 08:03 09:09-09:55/46 14:42-15:12/30 11:22-11:48/26 | 08:41 09:24-10:24/60 14:04-14:29/25 11:23-12:25/62 
| 21:40 | 20:40 | 19:25 17:54-18:56/62 | 18:13 16:41-17:17/36 17:31-17:34/3 | 16:17 08:36-08:57/21 15:19-15:41/22 | 16:04 14:57-15:22/25 12:39-13:25/46

 23 | 05:22 05:54-06:33/39 | 06:15 06:43-07:05/22 | 07:10 07:39-08:04/25 | 08:05 08:34-08:48/14 09:05-10:11/66 | 08:05 09:09-09:57/48 14:42-15:12/30 11:21-11:50/29 | 08:41 09:24-10:24/60 14:04-14:29/25 11:23-12:25/62 
| 21:38 | 20:38 | 19:23 17:52-18:54/62 | 18:11 16:40-17:17/37 | 16:16 08:38-08:57/19 15:19-15:40/21 | 16:04 14:57-15:22/25 12:39-13:25/46

 24 | 05:23 05:57-06:34/37 | 06:16 06:45-07:04/19 | 07:12 07:40-08:05/25 | 08:07 08:36-08:48/12 09:05-10:12/67 | 08:06 09:10-09:59/49 14:42-15:13/31 11:20-11:51/31 | 08:42 09:25-10:24/59 14:04-14:29/25 11:23-12:25/62 
| 21:37 | 20:36 | 19:20 17:51-18:52/61 | 18:09 16:32-17:18/46 | 16:14 08:40-08:57/17 15:20-15:39/19 | 16:05 14:57-15:22/25 12:39-13:25/46

 25 | 05:25 05:59-06:34/35 | 06:18 06:46-07:02/16 | 07:13 07:41-08:05/24 | 07:09 07:38-07:47/9 08:06-09:12/66 | 08:08 09:10-10:00/50 14:42-15:14/32 11:19-11:53/34 | 08:42 09:26-10:25/59 14:06-14:30/24 11:24-12:26/62 
| 21:35 | 20:33 | 19:18 17:50-18:49/59 | 17:07 15:28-16:18/50 | 16:13 08:42-08:57/15 15:21-15:38/17 | 16:06 14:59-15:23/24 12:41-13:26/45

 26 | 05:26 06:00-06:35/35 | 06:20 06:48-07:01/13 | 07:15 07:42-08:05/23 17:49-18:47/58 | 07:11 07:40-07:46/6 08:06-09:13/67 | 08:10 09:10-10:01/51 14:43-15:14/31 11:19-11:54/35 | 08:42 09:26-10:25/59 14:07-14:30/23 11:25-12:26/61 
| 21:34 | 20:31 19:03-19:22/19 | 19:15 08:12-08:15/3 | 17:04 15:25-16:18/53 | 16:12 08:44-08:57/13 15:22-15:37/15 | 16:06 14:59-15:24/25 12:41-13:26/45

 27 | 05:28 06:00-06:34/34 | 06:22 06:50-06:58/8 | 07:17 07:43-08:03/20 17:47-18:44/57 | 07:13 07:42-07:44/2 08:07-09:13/66 | 08:12 09:11-10:04/53 14:43-15:14/31 11:18-11:56/38 | 08:43 09:26-10:26/60 14:08-14:30/22 11:25-12:26/61 
| 21:32 | 20:29 19:00-19:25/25 | 19:13 08:06-08:18/12 | 17:02 15:23-16:18/55 | 16:11 08:46-08:57/11 15:23-15:36/13 | 16:07 14:59-15:24/25 12:42-13:26/44

 28 | 05:30 06:01-06:35/34 | 06:24 06:51-06:52/1 18:57-19:26/29 | 07:19 07:45-08:03/18 17:46-18:42/56 | 07:15 08:00-09:13/73 | 08:13 09:11-10:06/55 14:44-15:15/31 11:18-11:57/39 | 08:43 09:26-10:26/60 14:09-14:29/20 11:26-12:26/60 
| 21:31 | 20:26 07:30-07:36/6 | 19:10 08:04-08:20/16 | 17:00 15:22-16:17/55 | 16:10 08:48-08:57/9 15:24-15:35/11 | 16:08 14:59-15:25/26 12:42-13:26/44

 29 | 05:31 06:02-06:35/33 | 06:25 07:26-07:40/14 | 07:21 07:47-08:02/15 17:46-18:39/53 | 07:17 07:58-09:13/75 | 08:15 09:12-10:08/56 14:43-15:14/31 11:17-11:57/40 | 08:43 09:27-10:26/59 14:11-14:27/16 11:26-12:27/61 
| 21:29 | 20:24 18:55-19:27/32 | 19:08 08:03-08:21/18 17:35-17:44/9 | 16:58 15:21-16:17/56 | 16:09 08:50-08:57/7 15:24-15:33/9 | 16:09 14:59-15:25/26 12:43-13:25/42

 30 | 05:33 06:04-06:35/31 | 06:27 07:24-07:42/18 | 07:22 07:49-08:00/11 17:30-18:37/67 | 07:19 07:57-09:13/76 | 08:16 09:11-10:08/57 14:44-15:15/31 11:17-11:58/41 | 08:43 09:27-10:27/60 14:12-14:27/15 11:27-12:27/60 
| 21:27 | 20:22 18:54-19:28/34 | 19:05 08:02-08:22/20 | 16:56 15:20-16:16/56 | 16:08 08:51-08:56/5 15:25-15:32/7 | 16:10 15:00-15:26/26 12:44-13:25/41

 31 | 05:34 06:05-06:34/29 | 06:29 07:22-07:44/22 | | 07:21 07:56-09:13/77 | | 08:43 09:28-10:27/59 14:14-14:27/13 12:46-13:06/20 
| 21:25 | 20:19 18:52-19:28/36 | | 16:54 15:19-16:16/57 | | 16:11 15:00-15:27/27 13:08-13:24/16 11:28-12:27/59

Sonnenscheinstunden | 513 | 460 | 382 | 328 | 259 | 233
Anzahl Minuten mit Schatten 1275 749 2668 3628 4137 5856

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 3 - WEA 3 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Januar |Februar |März |April |Mai |Juni
      

  1 | 08:43 09:17-09:54/37 10:51-11:52/61 | 08:12 08:41-09:10/29 11:21-11:40/19 | 07:15 07:39-08:40/61 | 06:59 08:16-08:29/13 | 05:50 06:16-06:32/16 | 05:00 05:36-06:36/60 
| 16:12 14:52-15:07/15 13:39-13:45/6 | 17:04 16:10-16:31/21 | 18:00 16:56-17:32/36 | 19:58 | 20:54 | 21:44

  2 | 08:43 09:17-09:53/36 10:51-11:52/61 | 08:11 08:39-09:08/29 11:27-11:36/9 | 07:12 07:37-08:41/64 17:01-17:05/4 | 06:57 | 05:48 06:14-06:34/20 | 04:59 05:36-06:35/59 
| 16:13 14:55-15:07/12 | 17:06 16:11-16:34/23 | 18:02 17:07-17:34/27 | 20:00 | 20:56 | 21:45

  3 | 08:43 09:17-09:52/35 14:56-15:08/12 | 08:09 08:37-09:02/25 | 07:10 07:35-08:41/66 | 06:54 | 05:46 06:12-06:35/23 | 04:58 05:35-06:34/59 
| 16:14 15:35-15:37/2 10:52-11:53/61 | 17:08 16:11-16:36/25 | 18:04 17:07-17:36/29 | 20:02 | 20:58 | 21:47

  4 | 08:42 09:16-09:51/35 14:57-15:07/10 | 08:07 08:35-09:01/26 | 07:08 07:33-08:40/67 | 06:52 | 05:44 06:10-06:36/26 | 04:57 05:35-06:35/60 
| 16:16 15:35-15:38/3 10:52-11:53/61 | 17:10 16:11-16:39/28 | 18:05 17:08-17:38/30 | 20:04 | 20:59 | 21:48

  5 | 08:42 09:16-09:52/36 14:59-15:07/8 | 08:05 08:33-09:00/27 | 07:05 07:34-08:40/66 | 06:50 07:13-07:24/11 | 05:42 06:08-06:37/29 | 04:57 05:35-06:34/59 
| 16:17 15:35-15:40/5 10:53-11:54/61 | 17:12 16:11-16:41/30 | 18:07 17:09-17:41/32 | 20:06 | 21:01 | 21:49

  6 | 08:42 09:15-09:51/36 15:01-15:04/3 | 08:04 08:34-08:59/25 | 07:03 07:33-08:39/66 | 06:47 07:11-07:27/16 | 05:40 06:06-06:37/31 | 04:56 05:35-06:34/59 
| 16:18 15:35-15:41/6 10:53-11:54/61 | 17:14 16:11-16:43/32 | 18:09 17:09-17:42/33 | 20:08 | 21:03 | 21:50

  7 | 08:41 09:14-09:51/37 10:54-11:54/60 | 08:02 08:35-08:58/23 16:12-16:45/33 | 07:01 07:34-08:39/65 | 06:45 07:09-07:29/20 | 05:38 06:05-06:38/33 | 04:55 05:34-06:34/60 
| 16:20 15:35-15:42/7 | 17:16 08:29-08:31/2 | 18:11 17:11-17:45/34 | 20:10 | 21:05 | 21:51

  8 | 08:41 09:14-09:51/37 10:55-11:55/60 | 08:00 08:35-08:56/21 16:13-16:47/34 | 06:58 07:23-08:38/75 | 06:42 07:06-07:30/24 | 05:36 06:03-06:39/36 | 04:55 05:35-06:35/60 
| 16:21 15:35-15:44/9 | 17:18 08:27-08:33/6 | 18:13 17:13-17:46/33 | 20:11 | 21:07 | 21:52

  9 | 08:40 09:13-09:50/37 10:55-11:55/60 | 07:58 08:37-08:53/16 16:14-16:50/36 | 06:56 07:20-08:37/77 | 06:40 07:04-07:31/27 | 05:34 06:01-06:39/38 | 04:54 05:34-06:34/60 
| 16:22 15:35-15:46/11 | 17:20 08:25-08:34/9 | 18:15 17:18-17:48/30 | 20:13 | 21:08 | 21:53

 10 | 08:39 09:12-09:49/37 10:56-11:55/59 | 07:56 08:38-08:50/12 16:15-16:51/36 | 06:53 07:17-07:51/34 17:18-17:50/32 | 06:38 07:01-07:31/30 | 05:32 05:59-06:39/40 | 04:54 05:34-06:35/61 
| 16:24 15:35-15:47/12 | 17:22 08:23-08:35/12 | 18:17 07:52-08:35/43 | 20:15 | 21:10 | 21:54

 11 | 08:39 09:11-09:45/34 10:56-11:55/59 | 07:54 08:41-08:47/6 16:17-16:53/36 | 06:51 07:15-07:47/32 17:20-17:52/32 | 06:35 07:00-07:32/32 | 05:30 05:58-06:40/42 | 04:53 05:33-06:34/61 
| 16:25 15:35-15:49/14 | 17:24 08:20-08:35/15 | 18:19 07:57-08:35/38 | 20:17 | 21:12 | 21:55

 12 | 08:38 09:10-09:45/35 10:57-11:55/58 | 07:52 08:18-08:36/18 | 06:49 07:13-07:46/33 17:20-17:54/34 | 06:33 06:59-07:32/33 | 05:28 05:56-06:40/44 | 04:53 05:34-06:35/61 
| 16:27 15:35-15:51/16 | 17:26 16:20-16:53/33 | 18:21 07:58-08:34/36 | 20:19 | 21:14 | 21:55

 13 | 08:37 09:09-09:44/35 10:57-11:55/58 | 07:50 08:16-08:37/21 | 06:46 07:10-07:46/36 17:23-17:56/33 | 06:30 06:58-07:32/34 | 05:27 05:54-06:40/46 | 04:52 05:34-06:35/61 
| 16:29 15:35-15:53/18 | 17:28 16:27-16:53/26 | 18:23 07:59-08:31/32 | 20:21 | 21:15 | 21:56

 14 | 08:36 09:08-09:44/36 10:58-11:56/58 | 07:48 08:14-08:38/24 16:59-17:00/1 | 06:44 07:08-07:47/39 17:25-17:58/33 | 06:28 06:58-07:32/34 | 05:25 05:54-06:41/47 | 04:52 05:34-06:36/62 
| 16:30 15:36-15:54/18 | 17:30 16:28-16:53/25 | 18:25 08:01-08:30/29 | 20:23 | 21:17 | 21:57

 15 | 08:35 09:36-09:42/6 15:36-15:56/20 | 07:46 08:12-08:39/27 16:57-17:03/6 | 06:41 07:05-07:47/42 17:29-18:00/31 | 06:26 06:57-07:33/36 | 05:23 05:53-06:40/47 | 04:52 05:34-06:36/62 
| 16:32 09:07-09:35/28 10:59-11:56/57 | 17:32 16:29-16:52/23 | 18:27 08:02-08:27/25 | 20:24 | 21:19 | 21:57

 16 | 08:34 09:06-09:35/29 11:00-11:56/56 | 07:44 08:10-08:39/29 16:54-17:04/10 | 06:39 07:04-07:48/44 17:33-18:02/29 | 06:23 06:57-07:33/36 | 05:22 05:53-06:41/48 | 04:52 05:34-06:35/61 
| 16:34 15:36-15:59/23 | 17:34 16:29-16:51/22 | 18:28 08:05-08:24/19 | 20:26 | 21:21 | 21:58

 17 | 08:33 09:04-09:34/30 11:00-11:55/55 | 07:42 08:07-08:39/32 16:53-17:07/14 | 06:36 07:04-07:48/44 17:34-18:04/30 | 06:21 06:56-07:32/36 | 05:20 05:52-06:40/48 | 04:52 05:34-06:35/61 
| 16:35 15:36-15:59/23 | 17:36 16:32-16:50/18 | 18:30 08:08-08:19/11 | 20:28 | 21:22 | 21:58

 18 | 08:32 09:03-09:34/31 11:01-11:55/54 | 07:39 08:05-08:39/34 16:53-17:09/16 | 06:34 07:06-07:48/42 | 06:19 06:57-07:31/34 | 05:18 05:51-06:40/49 | 04:52 05:34-06:36/62 
| 16:37 15:37-16:00/23 | 17:38 16:35-16:48/13 | 18:32 17:35-18:06/31 | 20:30 | 21:24 | 21:59

 19 | 08:31 09:02-09:34/32 11:02-11:56/54 | 07:37 08:03-08:39/36 16:52-17:11/19 | 06:31 07:07-07:47/40 | 06:16 06:57-07:31/34 | 05:17 05:50-06:40/50 | 04:52 05:35-06:37/62 
| 16:39 15:37-16:00/23 | 17:40 16:38-16:46/8 | 18:34 17:36-18:07/31 | 20:32 | 21:25 | 21:59

 20 | 08:30 09:00-09:33/33 11:02-11:55/53 | 07:35 08:01-08:39/38 | 06:29 07:07-07:48/41 | 06:14 06:57-07:31/34 | 05:15 05:50-06:40/50 | 04:52 05:35-06:37/62 
| 16:41 15:37-16:00/23 | 17:42 16:51-17:13/22 | 18:36 17:40-18:10/30 | 20:34 | 21:27 | 21:59

 21 | 08:29 08:59-09:32/33 11:03-11:55/52 | 07:33 07:58-08:38/40 | 06:26 06:50-06:53/3 17:41-18:11/30 | 06:12 06:57-07:29/32 | 05:14 05:49-06:40/51 | 04:52 05:35-06:37/62 
| 16:42 15:38-16:00/22 | 17:44 16:51-17:15/24 | 18:38 07:07-07:47/40 | 20:36 | 21:29 | 22:00

 22 | 08:27 08:57-09:29/32 11:04-11:54/50 | 07:31 07:56-08:38/42 | 06:24 06:48-06:54/6 17:42-18:12/30 | 06:10 06:57-07:28/31 | 05:12 05:48-06:39/51 | 04:52 05:35-06:37/62 
| 16:44 15:38-16:00/22 | 17:46 16:51-17:18/27 | 18:40 07:07-07:47/40 | 20:37 | 21:30 | 22:00

 23 | 08:26 08:56-09:25/29 11:05-11:54/49 | 07:28 07:54-08:39/45 | 06:22 06:45-06:54/9 17:43-18:10/27 | 06:07 06:58-07:27/29 | 05:11 05:48-06:39/51 | 04:52 05:35-06:37/62 
| 16:46 15:40-16:00/20 | 17:48 16:52-17:20/28 | 18:42 07:06-07:45/39 | 20:39 | 21:32 | 22:00

 24 | 08:25 09:12-09:24/12 15:40-15:59/19 | 07:26 07:51-08:39/48 | 06:19 06:43-06:55/12 17:44-18:10/26 | 06:05 06:59-07:26/27 | 05:09 05:48-06:39/51 | 04:52 05:36-06:38/62 
| 16:48 08:54-09:11/17 11:06-11:53/47 | 17:50 16:51-17:22/31 | 18:43 07:07-07:45/38 | 20:41 | 21:33 | 22:00

 25 | 08:23 09:14-09:23/9 15:42-15:59/17 11:07-11:53/46 | 07:24 07:49-08:40/51 | 06:17 06:40-06:54/14 17:46-18:08/22 | 06:03 07:00-07:25/25 | 05:08 05:45-06:39/54 | 04:53 05:36-06:38/62 
| 16:50 08:53-09:12/19 16:14-16:17/3 | 17:52 16:52-17:24/32 | 18:45 07:07-07:44/37 | 20:43 | 21:35 | 22:00

 26 | 08:22 09:18-09:19/1 16:13-16:18/5 11:08-11:52/44 | 07:22 07:47-08:40/53 | 06:14 06:38-06:54/16 17:52-18:06/14 | 06:01 07:02-07:23/21 | 05:07 05:43-06:39/56 | 04:53 05:37-06:38/61 
| 16:52 08:51-09:12/21 15:43-15:58/15 | 17:54 16:52-17:25/33 | 18:47 07:08-07:43/35 | 20:45 | 21:36 | 22:00

 27 | 08:20 08:49-09:11/22 15:44-15:57/13 | 07:19 07:44-08:40/56 | 06:12 06:35-06:53/18 17:54-18:03/9 | 05:58 07:03-07:21/18 | 05:06 05:41-06:38/57 | 04:54 05:36-06:38/62 
| 16:54 16:12-16:20/8 11:09-11:50/41 | 17:56 16:53-17:28/35 | 18:49 07:08-07:41/33 | 20:47 | 21:38 | 22:00

 28 | 08:19 08:48-09:12/24 15:47-15:56/9 | 07:17 07:42-08:41/59 | 06:09 06:36-06:53/17 | 05:56 07:06-07:18/12 | 05:04 05:40-06:38/58 | 04:54 05:37-06:39/62 
| 16:56 16:12-16:23/11 11:12-11:50/38 | 17:58 16:55-17:30/35 | 18:51 07:09-07:40/31 | 20:48 | 21:39 | 22:00

 29 | 08:17 08:46-09:11/25 11:13-11:48/35 | | 07:07 07:36-07:51/15 | 05:54 | 05:03 05:39-06:38/59 | 04:55 05:37-06:38/61 
| 16:58 16:11-16:25/14 | | 19:53 08:10-08:38/28 | 20:50 | 21:40 | 22:00

 30 | 08:16 08:44-09:11/27 11:15-11:46/31 | | 07:04 07:37-07:50/13 | 05:52 06:18-06:30/12 | 05:02 05:38-06:37/59 | 04:55 05:38-06:39/61 
| 17:00 16:10-16:27/17 | | 19:55 08:11-08:36/25 | 20:52 | 21:42 | 21:59

 31 | 08:14 08:42-09:10/28 11:17-11:44/27 | | 07:02 07:40-07:47/7 | | 05:01 05:37-06:37/60 | 
| 17:02 16:10-16:29/19 | | 19:57 08:14-08:34/20 | | 21:43 | 

Sonnenscheinstunden | 249 | 273 | 367 | 420 | 494 | 511
Anzahl Minuten mit Schatten 3154 1799 2555 691 1370 1829

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 3 - WEA 3 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Juli |August |September |Oktober |November |Dezember
      

  1 | 04:56 05:38-06:39/61 | 05:36 06:07-06:50/43 | 06:31 06:59-07:31/32 | 07:24 07:51-08:25/34 18:01-18:34/33 | 07:23 08:07-08:19/12 15:44-16:20/36 | 08:18 08:53-09:27/34 10:38-11:37/59 
| 21:59 | 21:24 | 20:17 | 19:03 08:38-09:12/34 | 16:52 07:52-08:03/11 | 16:07 15:17-15:31/14

  2 | 04:57 05:38-06:39/61 | 05:38 06:08-06:50/42 | 06:33 07:00-07:30/30 | 07:26 07:53-08:24/31 17:58-18:31/33 | 07:25 08:06-08:23/17 15:43-16:18/35 | 08:20 08:55-09:32/37 10:39-11:38/59 
| 21:59 | 21:22 | 20:14 | 19:00 08:36-09:13/37 | 16:50 07:55-08:03/8 | 16:07 15:18-15:31/13

  3 | 04:58 05:39-06:40/61 | 05:40 06:10-06:50/40 | 06:34 07:02-07:29/27 | 07:28 07:54-08:27/33 17:57-18:29/32 | 07:27 08:05-08:26/21 15:42-16:17/35 | 08:21 08:56-09:33/37 10:38-11:38/60 
| 21:58 | 21:20 | 20:12 | 18:58 08:34-09:13/39 | 16:48 07:57-08:02/5 | 16:06 15:18-15:29/11

  4 | 04:58 05:40-06:40/60 | 05:41 06:12-06:50/38 | 06:36 07:03-07:27/24 | 07:30 07:56-09:14/78 | 07:29 08:04-08:28/24 15:42-16:15/33 | 08:23 08:58-09:35/37 10:39-11:39/60 
| 21:58 | 21:18 | 20:10 | 18:56 17:56-18:26/30 | 16:46 07:59-08:01/2 | 16:05 15:19-15:29/10

  5 | 04:59 05:40-06:40/60 | 05:43 06:13-06:48/35 | 06:38 07:05-07:25/20 | 07:32 07:58-09:14/76 | 07:31 08:04-08:29/25 | 08:24 08:59-09:36/37 10:39-11:39/60 
| 21:57 | 21:16 | 20:07 | 18:53 17:52-18:24/32 | 16:44 15:41-16:12/31 | 16:05 15:20-15:27/7

  6 | 05:00 05:40-06:40/60 | 05:45 06:16-06:48/32 | 06:40 07:07-07:23/16 | 07:33 08:02-09:15/73 | 07:33 08:03-08:30/27 | 08:25 09:01-09:37/36 14:48-14:50/2 
| 21:57 | 21:14 | 20:05 | 18:51 17:48-18:22/34 | 16:42 15:41-16:10/29 | 16:04 15:21-15:27/6 10:40-11:40/60

  7 | 05:01 05:41-06:40/59 | 05:46 06:16-06:47/31 | 06:41 07:08-07:19/11 | 07:35 08:10-09:15/65 | 07:34 08:05-08:31/26 | 08:27 09:02-09:38/36 14:45-14:52/7 
| 21:56 | 21:12 | 20:02 | 18:48 17:46-18:19/33 | 16:40 15:40-16:08/28 | 16:04 15:21-15:26/5 10:39-11:40/61

  8 | 05:02 05:41-06:41/60 | 05:48 06:18-06:46/28 | 06:43 | 07:37 08:09-09:15/66 | 07:36 08:07-08:32/25 | 08:28 09:04-09:39/35 14:45-14:55/10 
| 21:55 | 21:10 | 20:00 | 18:46 17:44-18:17/33 | 16:39 15:40-16:06/26 | 16:03 15:23-15:26/3 10:40-11:41/61

  9 | 05:03 05:42-06:42/60 | 05:50 06:20-06:45/25 | 06:45 | 07:39 08:09-09:15/66 | 07:38 08:09-08:38/29 10:56-11:07/11 | 08:29 09:05-09:40/35 14:44-14:56/12 
| 21:55 | 21:08 | 19:57 | 18:43 17:43-18:15/32 | 16:37 15:40-16:04/24 | 16:03 15:23-15:25/2 10:40-11:41/61

 10 | 05:04 05:43-06:42/59 | 05:52 06:21-06:43/22 | 06:47 | 07:41 08:08-09:15/67 | 07:40 08:12-08:41/29 10:52-11:13/21 | 08:30 09:06-09:42/36 14:44-14:57/13 
| 21:54 | 21:06 | 19:55 | 18:41 17:42-18:12/30 | 16:35 15:40-16:02/22 | 16:03 15:24-15:25/1 10:41-11:41/60

 11 | 05:05 05:43-06:43/60 | 05:53 06:23-06:42/19 | 06:48 08:09-08:21/12 | 07:43 08:10-09:15/65 | 07:42 08:14-08:42/28 10:49-11:16/27 | 08:32 09:08-09:44/36 10:41-11:42/61 
| 21:53 | 21:04 | 19:52 | 18:39 17:42-18:10/28 | 16:33 15:42-16:01/19 | 16:02 14:43-14:57/14 13:29-13:35/6

 12 | 05:07 05:44-06:44/60 | 05:55 06:25-06:40/15 | 06:50 07:32-07:38/6 | 07:44 08:12-09:15/63 | 07:44 08:16-08:43/27 10:47-11:18/31 | 08:33 09:09-09:46/37 10:42-11:43/61 
| 21:52 | 21:02 | 19:50 08:06-08:25/19 | 18:36 17:31-18:06/35 | 16:32 15:42-15:59/17 | 16:02 14:43-15:00/17 13:29-13:38/9

 13 | 05:08 05:46-06:45/59 | 05:57 06:26-06:36/10 | 06:52 07:29-07:41/12 | 07:46 08:14-09:14/60 | 07:46 08:18-08:43/25 10:45-11:20/35 | 08:34 09:10-09:47/37 10:42-11:43/61 
| 21:51 | 21:00 | 19:47 08:03-08:27/24 | 18:34 17:28-18:04/36 | 16:30 15:43-15:57/14 | 16:02 14:42-15:00/18 13:28-13:39/11

 14 | 05:09 05:47-06:46/59 | 05:59 07:17-07:22/5 | 06:54 07:27-07:42/15 | 07:48 08:15-09:13/58 | 07:48 08:20-08:44/24 15:19-15:28/9 | 08:35 09:11-09:48/37 10:43-11:44/61 
| 21:50 | 20:58 | 19:45 08:01-08:29/28 | 18:32 17:26-18:02/36 | 16:28 15:44-15:55/11 10:44-11:22/38 | 16:02 14:42-15:01/19 13:27-13:41/14

 15 | 05:10 05:48-06:46/58 | 06:00 07:13-07:27/14 | 06:56 07:25-07:42/17 | 07:50 08:17-09:12/55 | 07:50 08:22-08:44/22 15:17-15:30/13 | 08:36 09:12-09:48/36 10:43-11:44/61 
| 21:49 | 20:56 | 19:43 07:59-08:29/30 | 18:29 17:25-17:59/34 | 16:27 15:44-15:53/9 10:42-11:23/41 | 16:02 14:42-15:02/20 13:27-13:42/15

 16 | 05:12 05:49-06:47/58 | 06:02 07:09-07:28/19 | 06:57 07:24-07:43/19 18:44-18:52/8 | 07:52 08:19-09:11/52 | 07:52 08:50-08:52/2 15:46-15:51/5 10:41-11:25/44 | 08:37 09:13-09:49/36 10:44-11:45/61 
| 21:48 | 20:54 | 19:40 07:57-08:30/33 | 18:27 17:24-17:57/33 | 16:25 08:24-08:45/21 15:16-15:31/15 | 16:02 14:42-15:03/21 13:27-13:43/16

 17 | 05:13 05:50-06:47/57 | 06:04 07:08-07:30/22 | 06:59 07:26-07:43/17 18:41-18:54/13 | 07:54 08:21-09:11/50 | 07:54 08:47-08:56/9 15:15-15:32/17 10:40-11:26/46 | 08:37 09:51-09:54/3 14:41-15:03/22 13:26-13:43/17 
| 21:46 | 20:51 | 19:38 07:56-08:31/35 | 18:25 17:23-17:54/31 | 16:24 08:26-08:45/19 15:47-15:50/3 | 16:02 09:14-09:50/36 10:43-11:44/61

 18 | 05:14 05:53-06:48/55 | 06:06 07:06-07:32/26 | 07:01 07:28-07:43/15 18:34-18:55/21 | 07:56 08:23-09:10/47 | 07:56 08:28-08:58/30 10:40-11:27/47 | 08:38 09:14-09:54/40 10:44-11:45/61 
| 21:45 | 20:49 | 19:35 07:54-08:31/37 | 18:22 17:22-17:52/30 | 16:22 15:14-15:33/19 | 16:02 14:42-15:04/22 13:27-13:44/17

 19 | 05:16 05:55-06:48/53 | 06:08 07:04-07:32/28 | 07:03 07:29-07:41/12 18:31-18:56/25 | 07:58 08:25-09:08/43 | 07:57 08:30-08:59/29 10:39-11:28/49 | 08:39 09:15-09:56/41 14:39-14:41/2 13:27-13:45/18 
| 21:44 | 20:47 | 19:33 07:54-08:31/37 | 18:20 17:22-17:50/28 | 16:21 15:14-15:34/20 | 16:03 14:42-15:05/23 10:45-11:46/61

 20 | 05:17 05:58-06:49/51 | 06:09 07:04-07:33/29 | 07:04 07:31-07:41/10 18:29-18:57/28 | 08:00 08:27-09:08/41 | 07:59 08:32-09:04/32 10:39-11:29/50 | 08:40 09:16-09:57/41 10:46-11:47/61 
| 21:43 | 20:45 | 19:30 07:53-08:32/39 | 18:18 17:22-17:47/25 | 16:19 15:13-15:35/22 | 16:03 14:39-15:06/27 13:28-13:46/18

 21 | 05:19 05:59-06:50/51 | 06:11 07:03-07:34/31 | 07:06 07:33-07:40/7 18:28-18:57/29 | 08:01 08:30-09:10/40 | 08:01 08:34-09:07/33 10:38-11:30/52 | 08:40 09:16-09:57/41 10:46-11:47/61 
| 21:41 | 20:43 | 19:28 07:53-08:32/39 | 18:15 17:22-17:45/23 | 16:18 15:13-15:35/22 | 16:03 14:39-15:06/27 13:28-13:46/18

 22 | 05:20 05:59-06:50/51 | 06:13 07:01-07:34/33 | 07:08 07:35-07:39/4 18:26-18:56/30 | 08:03 08:32-09:10/38 | 08:03 08:36-09:09/33 10:38-11:31/53 | 08:41 09:17-09:58/41 10:47-11:48/61 
| 21:40 | 20:40 | 19:25 07:52-08:32/40 | 18:13 17:22-17:42/20 | 16:17 15:13-15:36/23 | 16:04 14:40-15:07/27 13:29-13:47/18

 23 | 05:22 05:59-06:50/51 | 06:15 07:01-07:34/33 | 07:10 07:51-08:31/40 | 08:05 08:34-09:10/36 17:22-17:40/18 | 08:05 08:38-09:10/32 10:38-11:32/54 | 08:41 09:17-09:58/41 10:47-11:48/61 
| 21:38 | 20:38 | 19:23 18:25-18:54/29 | 18:11 17:06-17:16/10 | 16:16 15:13-15:36/23 | 16:04 14:40-15:07/27 13:29-13:47/18

 24 | 05:23 06:00-06:50/50 | 06:16 07:01-07:35/34 | 07:12 07:51-08:31/40 | 08:07 08:36-09:10/34 17:23-17:39/16 | 08:06 08:40-09:11/31 10:38-11:32/54 | 08:42 09:17-09:58/41 10:47-11:48/61 
| 21:37 | 20:36 | 19:20 18:21-18:52/31 | 18:09 17:05-17:19/14 | 16:14 15:14-15:37/23 | 16:05 14:41-15:07/26 13:29-13:47/18

 25 | 05:25 06:01-06:50/49 | 06:18 06:59-07:34/35 | 07:13 07:49-08:31/42 | 07:09 07:38-08:09/31 16:24-16:36/12 | 08:08 08:42-09:12/30 10:38-11:33/55 | 08:42 09:18-09:58/40 10:48-11:49/61 
| 21:35 | 20:33 | 19:18 18:18-18:49/31 | 17:07 16:02-16:21/19 | 16:13 15:14-15:37/23 | 16:06 14:46-15:08/22 13:31-13:48/17

 26 | 05:26 06:02-06:51/49 | 06:20 06:59-07:34/35 | 07:15 07:47-08:30/43 18:17-18:47/30 | 07:11 07:40-08:09/29 16:25-16:34/9 | 08:10 08:44-09:13/29 10:38-11:34/56 | 08:42 09:55-09:58/3 14:46-15:08/22 13:31-13:48/17 
| 21:34 | 20:31 | 19:15 08:54-08:58/4 | 17:04 15:59-16:21/22 | 16:12 15:14-15:37/23 | 16:06 09:18-09:54/36 10:48-11:49/61

 27 | 05:28 06:02-06:50/48 | 06:22 06:59-07:34/35 | 07:17 07:46-08:29/43 18:15-18:44/29 | 07:13 07:42-08:08/26 16:27-16:32/5 | 08:12 09:15-09:21/6 15:15-15:36/21 | 08:43 09:18-09:54/36 10:49-11:50/61 
| 21:32 | 20:29 | 19:13 08:47-09:04/17 | 17:02 15:58-16:22/24 | 16:11 08:46-09:14/28 10:38-11:35/57 | 16:07 14:47-15:08/21 13:32-13:48/16

 28 | 05:30 06:03-06:51/48 | 06:24 06:58-07:33/35 | 07:19 07:45-08:28/43 18:14-18:42/28 | 07:15 07:44-08:08/24 | 08:13 08:48-09:24/36 10:38-11:36/58 | 08:43 09:18-09:54/36 10:49-11:50/61 
| 21:31 | 20:26 | 19:10 08:44-09:07/23 | 17:00 15:57-16:22/25 | 16:10 15:16-15:35/19 | 16:08 14:48-15:08/20 13:33-13:48/15

 29 | 05:31 06:03-06:51/48 | 06:25 06:59-07:33/34 | 07:21 07:47-08:27/40 18:07-18:39/32 | 07:17 07:46-08:07/21 | 08:15 08:50-09:25/35 10:37-11:35/58 | 08:43 09:18-09:54/36 10:50-11:51/61 
| 21:29 | 20:24 | 19:08 08:41-09:09/28 | 16:58 15:56-16:23/27 | 16:09 15:15-15:33/18 | 16:09 14:48-15:08/20 13:34-13:48/14

 30 | 05:33 06:05-06:51/46 | 06:27 06:59-07:33/34 | 07:22 07:49-08:26/37 18:04-18:37/33 | 07:19 07:48-08:05/17 | 08:16 08:51-09:26/35 10:38-11:36/58 | 08:43 09:18-09:55/37 10:50-11:51/61 
| 21:27 | 20:22 | 19:05 08:39-09:11/32 | 16:56 15:49-16:23/34 | 16:08 15:16-15:32/16 | 16:10 14:50-15:08/18 13:35-13:47/12

 31 | 05:34 06:05-06:50/45 | 06:29 06:59-07:32/33 | | 07:21 08:09-08:16/7 15:46-16:22/36 | | 08:43 09:18-09:55/37 10:51-11:52/61 
| 21:25 | 20:19 | | 16:54 07:50-08:04/14 | | 16:11 14:51-15:09/18 13:37-13:47/10

Sonnenscheinstunden | 513 | 460 | 382 | 328 | 259 | 233
Anzahl Minuten mit Schatten 1707 895 1496 2502 2555 3930

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 4 - WEA 4 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Januar |Februar |März |April |Mai |Juni
      

  1 | 08:43 09:27-10:06/39 | 08:12 16:26-16:28/2 15:07-16:23/76 | 07:15 07:40-08:04/24 | 06:59 07:32-07:50/18 | 05:50 06:47-07:05/18 | 05:00 20:55-21:10/15 
| 16:12 14:11-15:34/83 | 17:04 08:58-09:39/41 | 18:00 16:18-17:30/72 | 19:58 | 20:54 | 21:44 05:35-06:22/47

  2 | 08:43 09:27-10:06/39 | 08:11 15:09-16:33/84 | 07:12 16:19-17:30/71 | 06:57 07:33-07:50/17 | 05:48 06:48-07:03/15 | 04:59 20:55-21:10/15 
| 16:13 14:12-15:35/83 | 17:06 08:59-09:39/40 | 18:02 07:40-08:03/23 | 20:00 | 20:56 | 21:45 05:34-06:22/48

  3 | 08:43 09:28-10:05/37 | 08:09 15:10-16:36/86 | 07:10 16:20-17:29/69 | 06:54 07:33-07:47/14 | 05:46 06:51-07:00/9 | 04:58 20:55-21:11/16 
| 16:14 14:12-15:36/84 | 17:08 08:59-09:38/39 | 18:03 07:40-08:04/24 | 20:02 | 20:58 | 21:47 05:34-06:22/48

  4 | 08:42 09:28-10:05/37 | 08:07 15:12-16:39/87 | 07:08 16:22-17:29/67 | 06:52 07:35-07:45/10 | 05:44 | 04:57 20:56-21:13/17 
| 16:16 14:13-15:38/85 | 17:10 08:59-09:37/38 | 18:05 07:39-08:03/24 | 20:04 | 20:59 | 21:48 05:34-06:22/48

  5 | 08:42 09:29-10:05/36 | 08:05 15:14-16:41/87 | 07:05 16:24-17:29/65 | 06:50 07:13-07:16/3 | 05:42 | 04:57 20:55-21:14/19 
| 16:17 14:14-15:39/85 | 17:12 08:59-09:35/36 | 18:07 07:39-08:03/24 | 20:06 | 21:01 | 21:49 05:33-06:21/48

  6 | 08:42 09:29-10:04/35 09:17-09:21/4 | 08:04 15:32-16:43/71 15:17-15:30/13 | 07:03 16:26-17:28/62 07:27-07:29/2 | 06:47 07:11-07:19/8 | 05:40 | 04:56 20:55-21:14/19 
| 16:18 14:15-15:41/86 | 17:14 09:00-09:32/32 | 18:09 07:39-08:02/23 | 20:08 | 21:03 | 21:50 05:33-06:22/49

  7 | 08:41 09:30-10:03/33 09:14-09:24/10 | 08:02 15:33-16:45/72 | 07:01 16:27-17:27/60 07:25-07:33/8 | 06:45 07:09-07:20/11 | 05:38 | 04:55 20:56-21:16/20 
| 16:20 14:16-15:42/86 | 17:16 09:00-09:30/30 | 18:11 07:40-08:01/21 | 20:09 | 21:05 | 21:51 05:33-06:21/48

  8 | 08:41 09:31-10:03/32 09:14-09:26/12 | 08:00 15:33-16:47/74 | 06:58 16:27-17:27/60 07:22-07:34/12 | 06:42 07:06-07:21/15 | 05:36 06:03-06:14/11 | 04:55 20:55-21:16/21 
| 16:21 14:17-15:43/86 | 17:18 09:01-09:29/28 | 18:13 07:40-07:59/19 | 20:11 | 21:07 | 21:52 05:33-06:21/48

  9 | 08:40 09:31-10:01/30 09:13-09:28/15 | 07:58 15:34-16:48/74 | 06:56 16:28-17:27/59 07:20-07:35/15 | 06:40 07:04-07:22/18 | 05:34 06:01-06:16/15 | 04:54 20:56-21:17/21 
| 16:22 14:19-15:46/87 | 17:20 09:02-09:29/27 | 18:15 07:42-07:58/16 | 20:13 | 21:08 | 21:53 05:32-06:21/49

 10 | 08:39 09:32-10:00/28 09:12-09:29/17 | 07:56 15:34-16:46/72 | 06:53 16:29-17:26/57 07:17-07:35/18 | 06:37 07:01-07:21/20 | 05:32 05:59-06:17/18 | 04:54 20:56-21:18/22 
| 16:24 14:21-15:46/85 | 17:22 09:03-09:28/25 | 18:17 07:43-07:55/12 | 20:15 | 21:10 | 21:54 05:33-06:21/48

 11 | 08:39 09:33-10:00/27 09:12-09:30/18 | 07:54 15:35-16:46/71 | 06:51 07:47-07:52/5 16:30-17:26/56 | 06:35 06:59-07:22/23 | 05:30 05:58-06:19/21 | 04:53 20:56-21:18/22 
| 16:25 14:23-15:46/83 | 17:24 09:03-09:26/23 | 18:19 07:15-07:36/21 | 20:17 | 21:12 | 21:54 05:32-06:20/48

 12 | 08:38 09:33-10:00/27 09:11-09:31/20 | 07:52 15:36-16:48/72 | 06:48 07:14-07:37/23 | 06:33 06:57-07:22/25 | 05:28 05:57-06:20/23 | 04:53 20:56-21:19/23 
| 16:27 14:26-15:47/81 | 17:26 09:05-09:24/19 | 18:21 16:31-17:25/54 | 20:19 | 21:14 | 21:55 05:32-06:20/48

 13 | 08:37 09:34-10:00/26 09:11-09:32/21 | 07:50 15:37-16:50/73 | 06:46 07:13-07:36/23 | 06:30 06:54-07:21/27 | 05:27 05:55-06:20/25 | 04:52 20:57-21:20/23 
| 16:29 14:32-15:47/75 | 17:28 09:08-09:22/14 | 18:23 16:33-17:24/51 | 20:21 | 21:15 | 21:56 05:32-06:20/48

 14 | 08:36 09:35-10:00/25 09:11-09:34/23 | 07:48 16:55-17:00/5 09:12-09:18/6 | 06:44 07:14-07:36/22 | 06:28 06:52-07:21/29 | 05:25 05:55-06:21/26 | 04:52 20:57-21:21/24 
| 16:30 14:36-15:47/71 | 17:30 15:39-16:52/73 | 18:25 16:34-17:23/49 | 20:23 | 21:17 | 21:57 05:33-06:20/47

 15 | 08:35 09:36-10:00/24 09:11-09:35/24 | 07:46 15:41-17:03/82 | 06:41 07:13-07:35/22 | 06:26 06:50-07:21/31 | 05:23 05:54-06:21/27 | 04:52 20:57-21:21/24 
| 16:32 14:37-15:48/71 | 17:32 | 18:27 16:38-17:22/44 | 20:24 | 21:19 | 21:57 05:33-06:20/47

 16 | 08:34 09:37-10:00/23 09:11-09:36/25 | 07:44 15:43-17:04/81 | 06:39 07:14-07:34/20 | 06:23 06:48-07:21/33 | 05:22 05:52-06:22/30 | 04:52 20:57-21:21/24 
| 16:34 14:39-15:48/69 | 17:34 | 18:28 16:53-17:21/28 | 20:26 | 21:20 | 21:58 05:32-06:19/47

 17 | 08:33 09:37-09:59/22 09:10-09:36/26 | 07:42 15:48-17:07/79 | 06:36 07:14-07:32/18 | 06:21 06:46-07:19/33 | 05:20 05:49-06:22/33 | 04:52 20:57-21:22/25 
| 16:35 14:39-15:52/73 | 17:36 | 18:30 16:54-17:19/25 | 20:28 | 21:22 | 21:58 05:32-06:19/47

 18 | 08:32 09:38-09:59/21 09:07-09:37/30 | 07:39 08:05-08:08/3 | 06:34 07:16-07:31/15 | 06:19 06:45-07:19/34 | 05:18 05:48-06:23/35 | 04:52 20:57-21:22/25 
| 16:37 14:41-15:55/74 | 17:38 15:51-17:09/78 | 18:32 16:56-17:17/21 | 20:30 | 21:24 | 21:59 05:32-06:19/47

 19 | 08:31 09:40-09:59/19 09:05-09:38/33 | 07:37 08:03-08:10/7 | 06:31 07:17-07:28/11 | 06:16 06:45-07:18/33 | 05:17 05:46-06:22/36 | 04:52 20:58-21:22/24 
| 16:39 14:43-15:57/74 | 17:40 15:52-17:11/79 | 18:34 16:58-17:14/16 | 20:32 | 21:25 | 21:59 05:33-06:20/47

 20 | 08:30 14:44-15:58/74 09:03-09:38/35 | 07:35 08:01-08:11/10 | 06:29 17:03-17:08/5 | 06:14 06:44-07:18/34 | 05:15 05:45-06:23/38 | 04:52 20:59-21:23/24 
| 16:41 09:41-09:58/17 | 17:42 15:52-17:11/79 | 18:36 | 20:34 | 21:27 | 21:59 05:33-06:20/47

 21 | 08:29 14:48-16:00/72 09:02-09:39/37 | 07:33 07:58-08:11/13 | 06:26 | 06:12 06:43-07:15/32 | 05:14 05:45-06:23/38 | 04:52 20:59-21:24/25 
| 16:42 09:43-09:57/14 | 17:44 15:54-17:11/77 | 18:38 | 20:35 | 21:29 | 22:00 05:33-06:20/47

 22 | 08:27 14:49-16:01/72 09:01-09:39/38 | 07:31 07:56-08:11/15 | 06:24 | 06:09 06:43-07:14/31 | 05:12 05:43-06:23/40 | 04:52 20:59-21:24/25 
| 16:44 09:44-09:55/11 | 17:46 15:56-17:11/75 | 18:40 | 20:37 | 21:30 | 22:00 05:33-06:20/47

 23 | 08:26 14:52-16:02/70 09:00-09:40/40 | 07:28 07:54-08:12/18 15:57-17:10/73 | 06:22 06:45-06:48/3 | 06:07 06:43-07:14/31 | 05:11 05:43-06:23/40 | 04:52 20:59-21:23/24 
| 16:46 09:49-09:53/4 | 17:48 17:13-17:19/6 | 18:42 | 20:39 | 21:32 | 22:00 05:33-06:20/47

 24 | 08:25 08:59-09:40/41 | 07:26 07:51-08:11/20 16:00-17:10/70 | 06:19 06:43-06:51/8 | 06:05 06:43-07:13/30 | 05:09 05:43-06:23/40 | 04:52 20:59-21:24/25 
| 16:48 15:01-16:03/62 | 17:50 17:11-17:22/11 | 18:43 | 20:41 | 21:33 | 22:00 05:34-06:21/47

 25 | 08:23 09:00-09:41/41 | 07:24 07:49-08:11/22 | 06:17 06:40-06:51/11 | 06:03 06:43-07:12/29 | 05:08 05:42-06:23/41 | 04:53 20:59-21:24/25 
| 16:50 15:02-16:05/63 | 17:52 16:04-17:24/80 | 18:45 | 20:43 | 21:35 20:59-21:01/2 | 22:00 05:34-06:21/47

 26 | 08:22 08:59-09:41/42 | 07:22 07:47-08:10/23 | 06:14 06:38-06:53/15 | 06:01 06:43-07:10/27 | 05:07 05:42-06:23/41 | 04:53 20:59-21:23/24 
| 16:52 15:03-16:05/62 | 17:54 16:06-17:25/79 | 18:47 | 20:45 | 21:36 20:58-21:03/5 | 22:00 05:35-06:22/47

 27 | 08:20 08:58-09:40/42 | 07:19 07:44-08:09/25 | 06:12 06:35-06:52/17 | 05:58 06:43-07:09/26 | 05:06 05:42-06:23/41 | 04:54 21:00-21:24/24 
| 16:54 15:03-16:11/68 | 17:56 16:12-17:28/76 | 18:49 | 20:47 | 21:38 20:56-21:03/7 | 22:00 05:35-06:22/47

 28 | 08:19 08:59-09:41/42 | 07:17 07:42-08:07/25 | 06:09 06:33-06:53/20 | 05:56 06:44-07:09/25 | 05:04 05:42-06:23/41 | 04:54 20:59-21:23/24 
| 16:56 15:04-16:15/71 | 17:58 16:18-17:30/72 | 18:51 | 20:48 | 21:39 20:56-21:04/8 | 22:00 05:36-06:23/47

 29 | 08:17 08:58-09:41/43 | | 07:07 07:31-07:52/21 | 05:54 06:45-07:08/23 | 05:03 05:39-06:23/44 | 04:55 21:00-21:24/24 
| 16:58 15:05-16:17/72 | | 19:53 | 20:50 | 21:40 20:55-21:06/11 | 22:00 05:35-06:23/48

 30 | 08:16 08:58-09:40/42 | | 07:04 07:31-07:52/21 | 05:52 06:46-07:06/20 | 05:02 05:38-06:23/45 | 04:55 21:01-21:24/23 
| 17:00 15:05-16:18/73 | | 19:55 | 20:52 | 21:42 20:56-21:08/12 | 21:59 05:36-06:24/48

 31 | 08:14 08:58-09:40/42 | | 07:02 07:32-07:52/20 | | 05:01 20:56-21:09/13 | 
| 17:02 15:06-16:21/75 | | 19:56 | | 21:43 05:36-06:23/47 | 

Sonnenscheinstunden | 249 | 273 | 367 | 420 | 494 | 511
Anzahl Minuten mit Schatten 3724 2768 1572 710 896 2092

Anlage 3



windPRO 3.4.424  |  EMD International A/S, Tel. + 45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO20.07.2022 16:48 / 8

Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 4 - WEA 4 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Juli |August |September |Oktober |November |Dezember
      

  1 | 04:56 21:00-21:23/23 | 05:36 06:07-06:30/23 | 06:31 06:58-07:20/22 | 07:24 07:53-08:16/23 | 07:23 15:03-16:16/73 | 08:18 09:15-09:42/27 08:54-09:12/18 
| 21:59 05:36-06:24/48 | 21:24 | 20:17 | 19:03 17:11-18:04/53 | 16:52 08:31-08:57/26 | 16:07 14:05-15:29/84

  2 | 04:57 21:01-21:23/22 | 05:38 06:08-06:28/20 | 06:32 07:00-07:20/20 | 07:26 07:53-08:15/22 | 07:25 15:02-16:16/74 | 08:20 09:15-09:43/28 08:55-09:12/17 
| 21:59 05:37-06:25/48 | 21:22 | 20:14 | 19:00 17:09-18:04/55 | 16:50 08:31-08:58/27 | 16:07 14:04-15:29/85

  3 | 04:58 21:01-21:23/22 | 05:40 06:10-06:27/17 | 06:34 07:02-07:20/18 | 07:28 08:22-08:32/10 17:07-18:04/57 | 07:27 15:03-16:17/74 | 08:21 09:15-09:44/29 08:56-09:11/15 
| 21:58 05:37-06:26/49 | 21:20 | 20:12 | 18:58 07:54-08:13/19 | 16:48 08:31-08:59/28 | 16:06 14:03-15:29/86

  4 | 04:58 21:01-21:22/21 | 05:41 06:12-06:25/13 | 06:36 07:03-07:18/15 | 07:30 17:06-18:04/58 07:56-08:13/17 | 07:29 15:02-16:15/73 08:30-09:00/30 | 08:22 09:15-09:47/32 08:58-09:10/12 
| 21:58 05:38-06:27/49 | 21:18 | 20:10 | 18:55 08:19-08:34/15 | 16:46 14:52-14:55/3 | 16:05 14:02-15:29/87

  5 | 04:59 21:01-21:21/20 | 05:43 06:14-06:22/8 | 06:38 07:05-07:17/12 | 07:32 17:05-18:04/59 07:58-08:11/13 | 07:31 15:02-16:12/70 14:46-15:00/14 | 08:24 09:15-09:48/33 08:59-09:09/10 
| 21:57 05:39-06:27/48 | 21:16 | 20:07 | 18:53 08:18-08:36/18 | 16:44 08:29-09:02/33 | 16:05 14:01-15:27/86

  6 | 05:00 21:01-21:21/20 | 05:45 | 06:40 07:07-07:15/8 | 07:33 17:04-18:04/60 08:00-08:10/10 | 07:33 14:43-16:10/87 | 08:25 09:16-09:50/34 09:02-09:08/6 
| 21:57 05:38-06:27/49 | 21:14 | 20:05 | 18:51 08:16-08:37/21 | 16:42 08:29-09:05/36 | 16:04 14:02-15:27/85

  7 | 05:01 21:02-21:20/18 | 05:46 | 06:41 07:08-07:11/3 | 07:35 17:03-18:03/60 08:02-08:07/5 | 07:34 14:41-16:08/87 | 08:27 09:15-09:51/36 
| 21:56 05:39-06:28/49 | 21:12 | 20:02 | 18:48 08:15-08:37/22 | 16:40 08:29-09:07/38 | 16:04 14:01-15:26/85

  8 | 05:02 21:02-21:20/18 | 05:48 | 06:43 07:30-07:39/9 | 07:37 17:00-18:04/64 | 07:36 14:40-16:06/86 | 08:28 09:16-09:53/37 
| 21:55 05:40-06:28/48 | 21:10 | 20:00 | 18:46 08:15-08:38/23 | 16:39 08:28-09:08/40 | 16:03 14:01-15:26/85

  9 | 05:03 21:02-21:19/17 | 05:50 | 06:45 07:27-07:41/14 | 07:39 16:58-18:04/66 | 07:38 14:39-16:04/85 | 08:29 09:16-09:53/37 
| 21:54 05:41-06:29/48 | 21:08 | 19:57 | 18:43 08:14-08:38/24 | 16:37 08:28-09:09/41 | 16:03 14:01-15:25/84

 10 | 05:04 21:02-21:18/16 | 05:52 06:58-07:09/11 | 06:47 07:26-07:43/17 | 07:41 16:56-18:04/68 | 07:40 08:29-09:11/42 | 08:30 09:17-09:55/38 
| 21:54 05:42-06:29/47 | 21:06 | 19:55 | 18:41 08:14-08:38/24 | 16:35 14:38-15:54/76 | 16:03 14:01-15:25/84

 11 | 05:05 21:03-21:17/14 | 05:53 06:56-07:12/16 | 06:48 07:24-07:43/19 | 07:43 16:54-18:03/69 | 07:42 08:30-09:12/42 | 08:32 09:18-09:57/39 
| 21:53 05:42-06:30/48 | 21:04 | 19:52 | 18:39 08:14-08:38/24 | 16:33 14:38-15:52/74 | 16:02 14:01-15:24/83

 12 | 05:07 21:03-21:17/14 | 05:55 06:55-07:14/19 | 06:50 07:23-07:43/20 | 07:44 16:52-18:03/71 | 07:44 08:30-09:12/42 | 08:33 09:18-09:58/40 
| 21:52 05:43-06:30/47 | 21:02 | 19:50 | 18:36 08:14-08:37/23 | 16:32 14:37-15:50/73 | 16:02 14:02-15:25/83

 13 | 05:08 21:03-21:16/13 | 05:57 06:53-07:14/21 | 06:52 07:23-07:43/20 | 07:46 08:14-08:39/25 | 07:46 08:30-09:13/43 | 08:34 09:18-09:59/41 
| 21:51 05:46-06:31/45 | 21:00 | 19:47 | 18:34 16:51-18:03/72 | 16:30 14:36-15:49/73 | 16:02 14:02-15:24/82

 14 | 05:09 05:47-06:32/45 | 05:59 06:52-07:15/23 | 06:54 07:23-07:43/20 | 07:48 08:15-08:40/25 | 07:48 08:31-09:13/42 | 08:35 09:19-10:00/41 
| 21:50 21:05-21:16/11 | 20:58 | 19:45 | 18:32 16:50-18:02/72 | 16:28 14:36-15:46/70 | 16:02 14:02-15:24/82

 15 | 05:10 05:49-06:32/43 | 06:00 06:51-07:16/25 | 06:56 07:22-07:42/20 | 07:50 08:17-08:41/24 | 07:50 08:31-09:13/42 | 08:36 09:19-10:00/41 
| 21:49 21:05-21:14/9 | 20:56 | 19:42 | 18:29 16:41-17:59/78 | 16:27 14:36-15:44/68 | 16:02 14:02-15:24/82

 16 | 05:12 05:51-06:32/41 | 06:02 06:50-07:16/26 | 06:57 07:24-07:42/18 | 07:52 08:19-08:42/23 | 07:52 08:32-09:14/42 | 08:37 09:20-10:01/41 
| 21:48 21:06-21:13/7 | 20:54 | 19:40 | 18:27 16:37-17:57/80 | 16:25 14:35-15:38/63 | 16:02 14:03-15:24/81

 17 | 05:13 05:51-06:32/41 | 06:04 06:49-07:17/28 | 06:59 07:26-07:41/15 | 07:54 08:21-08:42/21 | 07:54 08:33-09:14/41 | 08:37 09:20-10:01/41 10:51-10:53/2 
| 21:46 21:06-21:12/6 | 20:51 | 19:38 | 18:25 16:34-17:54/80 | 16:24 14:35-15:38/63 | 16:02 14:02-15:24/82

 18 | 05:14 05:52-06:33/41 | 06:06 06:49-07:19/30 | 07:01 07:27-07:39/12 | 07:56 08:23-08:42/19 16:30-17:42/72 | 07:55 08:33-09:14/41 | 08:38 09:20-10:02/42 10:50-10:55/5 
| 21:45 21:08-21:12/4 | 20:49 | 19:35 | 18:22 17:43-17:52/9 | 16:22 14:35-15:37/62 | 16:02 14:03-15:24/81

 19 | 05:16 05:52-06:33/41 | 06:08 06:48-07:19/31 | 07:03 07:29-07:38/9 | 07:58 08:25-08:42/17 16:28-17:42/74 | 07:57 14:26-15:36/70 08:34-09:14/40 | 08:39 09:21-10:03/42 10:50-10:56/6 
| 21:44 21:09-21:10/1 | 20:47 | 19:33 | 18:20 17:46-17:50/4 | 16:21 09:22-09:27/5 | 16:03 14:04-15:24/80

 20 | 05:17 05:52-06:33/41 | 06:09 06:48-07:20/32 | 07:04 07:31-07:35/4 | 08:00 08:27-08:42/15 | 07:59 14:24-15:36/72 08:36-09:14/38 | 08:40 09:22-10:04/42 10:50-10:57/7 
| 21:43 | 20:45 | 19:30 | 18:18 16:25-17:42/77 | 16:19 09:19-09:30/11 | 16:03 14:03-15:24/81

 21 | 05:19 05:54-06:33/39 | 06:11 06:48-07:20/32 | 07:06 | 08:01 08:30-08:42/12 | 08:01 14:23-15:35/72 08:37-09:14/37 | 08:40 09:22-10:04/42 10:50-10:57/7 
| 21:41 | 20:43 | 19:28 | 18:15 16:24-17:41/77 | 16:18 09:18-09:32/14 | 16:03 14:04-15:25/81

 22 | 05:20 05:54-06:33/39 | 06:13 06:48-07:20/32 | 07:08 | 08:03 08:32-08:41/9 | 08:03 14:20-15:34/74 08:39-09:14/35 | 08:41 09:23-10:05/42 10:51-10:58/7 
| 21:40 | 20:40 | 19:25 | 18:13 16:22-17:41/79 | 16:17 09:17-09:34/17 | 16:04 14:04-15:25/81

 23 | 05:22 05:54-06:33/39 | 06:15 06:48-07:21/33 | 07:10 | 08:05 08:34-08:40/6 | 08:05 09:16-09:35/19 08:41-09:14/33 | 08:41 09:23-10:05/42 10:51-10:58/7 
| 21:38 | 20:38 | 19:23 | 18:11 16:21-17:40/79 | 16:16 14:19-15:33/74 | 16:04 14:05-15:26/81

 24 | 05:23 05:56-06:33/37 | 06:16 06:48-07:22/34 | 07:12 08:02-08:11/9 | 08:07 08:36-08:38/2 | 08:06 09:16-09:36/20 08:44-09:14/30 | 08:42 09:23-10:05/42 10:52-10:58/6 
| 21:37 | 20:36 | 19:20 17:43-17:56/13 | 18:09 16:21-17:38/77 | 16:14 14:18-15:32/74 | 16:05 14:06-15:26/80

 25 | 05:25 05:57-06:33/36 | 06:18 06:48-07:22/34 | 07:13 07:59-08:13/14 | 07:09 15:17-16:36/79 | 08:08 09:15-09:37/22 08:48-09:14/26 | 08:42 09:24-10:06/42 10:53-10:59/6 
| 21:35 | 20:33 | 19:18 17:39-17:59/20 | 17:07 | 16:13 14:17-15:30/73 | 16:06 14:07-15:27/80

 26 | 05:26 05:59-06:33/34 | 06:20 06:49-07:22/33 | 07:15 07:57-08:15/18 | 07:11 15:13-16:34/81 | 08:10 09:15-09:38/23 08:49-09:14/25 | 08:42 09:24-10:06/42 10:55-10:58/3 
| 21:34 | 20:31 | 19:15 17:37-18:01/24 | 17:04 | 16:12 14:17-15:27/70 | 16:06 14:07-15:28/81

 27 | 05:28 06:00-06:32/32 | 06:22 06:50-07:23/33 | 07:17 07:55-08:15/20 | 07:13 15:10-16:32/82 | 08:11 09:15-09:39/24 08:50-09:14/24 | 08:43 09:25-10:06/41 
| 21:32 | 20:29 | 19:13 17:34-18:01/27 | 17:02 | 16:11 14:16-15:27/71 | 16:07 14:08-15:29/81

 28 | 05:30 06:04-06:32/28 | 06:24 06:51-07:22/31 | 07:19 07:54-08:15/21 | 07:15 16:25-16:29/4 08:40-08:49/9 | 08:13 09:15-09:40/25 08:51-09:14/23 | 08:43 09:25-10:06/41 
| 21:31 | 20:26 | 19:10 17:21-18:02/41 | 17:00 15:08-16:21/73 | 16:10 14:16-15:27/71 | 16:08 14:08-15:30/82

 29 | 05:31 06:05-06:31/26 | 06:25 06:53-07:21/28 | 07:21 07:54-08:16/22 | 07:17 15:06-16:19/73 | 08:15 09:15-09:41/26 08:52-09:14/22 | 08:43 09:26-10:06/40 
| 21:29 | 20:24 | 19:08 17:16-18:03/47 | 16:58 08:37-08:52/15 | 16:09 14:12-15:27/75 | 16:09 14:09-15:31/82

 30 | 05:33 06:06-06:31/25 | 06:27 06:55-07:22/27 | 07:22 07:53-08:16/23 | 07:19 15:05-16:18/73 | 08:16 09:14-09:41/27 08:52-09:12/20 | 08:43 09:26-10:07/41 
| 21:27 | 20:22 | 19:05 17:14-18:04/50 | 16:56 08:34-08:54/20 | 16:08 14:08-15:28/80 | 16:10 14:10-15:32/82

 31 | 05:34 06:06-06:30/24 | 06:29 06:57-07:22/25 | | 07:21 15:04-16:16/72 | | 08:43 09:27-10:07/40 
| 21:25 | 20:19 | | 16:54 08:33-08:56/23 | | 16:11 14:10-15:33/83

Sonnenscheinstunden | 513 | 460 | 382 | 328 | 259 | 233
Anzahl Minuten mit Schatten 1551 685 644 2785 3486 3892

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 5 - WEA 5 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Januar |Februar |März |April |Mai |Juni
      

  1 | 08:43 15:09-15:34/25 09:43-10:47/64 | 08:12 15:38-16:28/50 | 07:15 07:39-08:27/48 | 06:59 07:29-07:55/26 | 05:50 06:25-07:12/47 | 05:00 06:34-06:49/15 
| 16:12 14:40-15:00/20 | 17:04 09:59-10:26/27 | 18:00 16:39-17:32/53 | 19:58 | 20:54 | 21:44

  2 | 08:43 15:09-15:36/27 09:44-10:47/63 | 08:11 15:40-16:30/50 | 07:12 07:38-08:27/49 | 06:57 07:29-07:55/26 | 05:48 06:24-07:11/47 | 04:59 06:36-06:47/11 
| 16:13 14:41-15:00/19 | 17:06 10:02-10:25/23 | 18:02 16:41-17:34/53 | 20:00 | 20:56 | 21:45

  3 | 08:43 15:09-15:36/27 09:45-10:47/62 | 08:09 15:42-16:31/49 | 07:10 07:37-08:27/50 | 06:54 07:28-07:54/26 | 05:46 06:24-07:10/46 | 04:58 06:38-06:45/7 
| 16:14 14:43-15:01/18 | 17:08 10:04-10:23/19 | 18:04 16:43-17:36/53 | 20:02 | 20:58 | 21:47

  4 | 08:42 15:10-15:38/28 09:44-10:46/62 | 08:07 15:45-16:02/17 10:07-10:20/13 | 07:08 07:32-08:25/53 | 06:52 07:28-07:54/26 | 05:44 06:23-07:09/46 | 04:57
| 16:16 14:43-15:00/17 | 17:10 16:03-16:31/28 | 18:05 16:46-17:38/52 | 20:04 | 20:59 | 21:48

  5 | 08:42 15:09-15:38/29 09:45-10:46/61 | 08:05 15:48-16:00/12 | 07:05 07:30-08:25/55 | 06:50 07:28-07:53/25 | 05:42 06:22-07:08/46 | 04:57
| 16:17 14:44-15:01/17 | 17:12 16:02-16:32/30 | 18:07 16:49-17:41/52 | 20:06 | 21:01 | 21:49

  6 | 08:42 15:10-15:41/31 09:45-10:45/60 | 08:04 15:51-15:57/6 16:02-16:32/30 | 07:03 07:27-08:23/56 | 06:47 07:29-07:52/23 | 05:40 06:22-07:06/44 | 04:56
| 16:18 14:45-15:00/15 | 17:14 16:34-16:43/9 | 18:09 16:57-17:42/45 | 20:08 | 21:03 | 21:50

  7 | 08:41 15:10-15:42/32 10:36-10:43/7 | 08:02 16:02-16:45/43 | 07:01 07:26-07:52/26 08:00-08:21/21 | 06:45 07:30-07:51/21 | 05:38 06:21-07:06/45 | 04:55
| 16:20 14:46-14:59/13 09:45-10:34/49 | 17:16 | 18:11 16:58-17:45/47 | 20:10 | 21:05 | 21:51

  8 | 08:41 15:10-15:43/33 09:46-10:36/50 | 08:00 16:02-16:47/45 | 06:58 16:58-17:46/48 07:24-07:50/26 | 06:42 07:30-07:49/19 | 05:36 06:21-07:06/45 | 04:55
| 16:21 14:48-15:00/12 | 17:18 | 18:13 08:01-08:19/18 | 20:11 | 21:07 | 21:52

  9 | 08:40 15:11-15:46/35 09:46-10:36/50 | 07:58 16:03-16:49/46 | 06:56 16:59-17:47/48 07:24-07:51/27 | 06:40 07:32-07:47/15 | 05:34 06:21-07:05/44 | 04:54
| 16:22 14:50-14:58/8 | 17:20 | 18:15 08:04-08:16/12 | 20:13 | 21:08 | 21:53

 10 | 08:39 15:11-15:47/36 09:46-10:36/50 | 07:56 16:02-16:50/48 | 06:53 17:00-17:47/47 | 06:38 07:34-07:43/9 | 05:32 06:21-07:05/44 | 04:54
| 16:24 14:53-14:56/3 | 17:22 | 18:17 07:23-07:51/28 | 20:15 | 21:10 | 21:54

 11 | 08:39 15:11-15:49/38 | 07:54 08:20-08:22/2 | 06:51 17:03-17:47/44 | 06:35 06:59-07:08/9 | 05:30 06:21-07:05/44 | 04:53
| 16:25 09:46-10:36/50 | 17:24 16:03-16:51/48 | 18:19 07:23-07:51/28 | 20:17 | 21:12 | 21:54

 12 | 08:38 15:12-15:51/39 | 07:52 08:18-08:25/7 | 06:49 17:06-17:47/41 | 06:33 06:57-07:11/14 | 05:28 06:21-07:03/42 | 04:53
| 16:27 09:47-10:36/49 | 17:26 16:04-16:51/47 | 18:21 07:23-07:52/29 | 20:19 | 21:14 | 21:55

 13 | 08:37 15:12-15:53/41 | 07:50 08:16-08:27/11 | 06:46 17:07-17:47/40 | 06:30 06:54-07:12/18 | 05:27 06:21-07:02/41 | 04:52 05:36-05:41/5 
| 16:29 09:47-10:36/49 | 17:28 16:04-16:58/54 | 18:23 07:22-07:51/29 | 20:21 | 21:15 | 21:56

 14 | 08:36 15:13-15:54/41 | 07:48 08:14-08:28/14 | 06:44 07:22-07:51/29 | 06:28 06:52-07:14/22 | 05:25 06:21-07:02/41 | 04:52 05:35-05:43/8 
| 16:30 09:47-10:36/49 | 17:30 16:06-17:00/54 | 18:25 17:07-17:46/39 | 20:23 | 21:17 | 21:57

 15 | 08:35 15:13-15:56/43 | 07:46 08:12-08:29/17 | 06:41 07:22-07:49/27 | 06:26 06:51-07:15/24 | 05:23 06:21-07:00/39 | 04:52 05:34-05:44/10 
| 16:32 09:48-10:36/48 | 17:32 16:07-17:03/56 | 18:27 17:08-17:46/38 | 20:24 | 21:19 | 21:57

 16 | 08:34 15:14-15:59/45 | 07:44 08:10-08:30/20 | 06:39 07:23-07:49/26 | 06:23 06:48-07:16/28 | 05:22 06:22-07:00/38 | 04:52 05:33-05:44/11 
| 16:34 09:48-10:37/49 | 17:34 16:08-17:04/56 | 18:28 17:10-17:46/36 | 20:26 | 21:21 | 21:58

 17 | 08:33 15:13-16:00/47 | 07:42 08:08-08:30/22 | 06:36 07:23-07:47/24 | 06:21 06:45-07:15/30 | 05:20 06:22-06:59/37 | 04:52 05:32-05:44/12 
| 16:35 09:48-10:36/48 | 17:36 16:11-17:07/56 | 18:30 17:11-17:44/33 | 20:28 | 21:22 | 21:58

 18 | 08:32 15:14-16:01/47 | 07:39 08:08-08:30/22 16:16-16:18/2 | 06:34 07:24-07:46/22 | 06:19 06:44-07:16/32 | 05:18 06:22-06:59/37 | 04:52 05:32-05:45/13 
| 16:37 09:48-10:36/48 | 17:38 16:24-17:09/45 | 18:32 17:14-17:44/30 | 20:30 | 21:24 | 21:59

 19 | 08:31 15:15-16:02/47 | 07:37 08:05-08:30/25 | 06:31 07:25-07:44/19 | 06:16 06:43-07:16/33 | 05:17 06:22-06:58/36 | 04:52 05:33-05:46/13 
| 16:39 09:49-10:36/47 | 17:40 16:24-17:11/47 | 18:34 17:22-17:41/19 | 20:32 | 21:25 | 21:59

 20 | 08:30 15:15-16:02/47 | 07:35 08:03-08:30/27 | 06:29 07:27-07:42/15 | 06:14 06:42-07:16/34 | 05:15 06:23-06:58/35 | 04:52 05:33-05:47/14 
| 16:41 09:49-10:35/46 | 17:42 16:24-17:11/47 | 18:36 17:24-17:40/16 | 20:34 | 21:27 | 21:59

 21 | 08:29 15:16-16:03/47 | 07:33 07:58-08:29/31 | 06:26 07:30-07:37/7 | 06:12 06:40-07:15/35 | 05:14 06:24-06:58/34 | 04:52 05:33-05:47/14 
| 16:42 09:50-10:35/45 | 17:44 16:25-17:12/47 | 18:38 17:26-17:36/10 | 20:36 | 21:29 | 22:00

 22 | 08:27 15:17-16:04/47 | 07:31 07:56-08:29/33 | 06:24 | 06:09 06:39-07:15/36 | 05:12 06:24-06:57/33 | 04:52 05:33-05:47/14 
| 16:44 09:50-10:33/43 | 17:46 16:26-17:18/52 | 18:40 | 20:37 | 21:30 | 22:00

 23 | 08:26 15:18-16:05/47 | 07:28 07:54-08:28/34 | 06:22 | 06:07 06:38-07:14/36 | 05:11 06:25-06:56/31 | 04:52 05:33-05:47/14 
| 16:46 09:51-10:33/42 | 17:48 16:28-17:19/51 | 18:42 | 20:39 | 21:32 | 22:00

 24 | 08:25 15:19-16:05/46 | 07:26 07:51-08:27/36 | 06:19 | 06:05 06:36-07:14/38 | 05:09 06:26-06:56/30 | 04:52 05:34-05:47/13 
| 16:48 09:51-10:31/40 | 17:50 16:28-17:22/54 | 18:43 | 20:41 | 21:33 | 22:00

 25 | 08:23 15:21-16:06/45 | 07:24 07:49-08:28/39 | 06:17 06:40-06:49/9 | 06:03 06:35-07:14/39 | 05:08 06:27-06:55/28 | 04:53 05:34-05:47/13 
| 16:50 09:52-10:31/39 | 17:52 16:31-17:24/53 | 18:45 | 20:43 | 21:35 | 22:00

 26 | 08:22 15:22-16:05/43 16:12-16:18/6 | 07:22 07:47-08:28/41 | 06:14 06:38-06:52/14 | 06:01 06:33-07:14/41 | 05:07 06:28-06:55/27 | 04:53 05:35-05:47/12 
| 16:52 09:53-10:31/38 | 17:54 16:35-17:25/50 | 18:47 | 20:45 | 21:36 | 22:00

 27 | 08:20 15:23-16:05/42 09:53-10:30/37 | 07:19 07:44-08:28/44 | 06:12 06:35-06:53/18 | 05:58 06:31-07:14/43 | 05:06 06:28-06:54/26 | 04:54 05:36-05:46/10 
| 16:54 16:09-16:20/11 | 17:56 16:38-17:28/50 | 18:49 | 20:47 | 21:38 | 22:00

 28 | 08:19 15:27-16:06/39 09:55-10:30/35 | 07:17 07:42-08:28/46 | 06:09 06:33-06:54/21 | 05:56 06:29-07:13/44 | 05:04 06:29-06:53/24 | 04:54 05:37-05:46/9 
| 16:56 16:08-16:23/15 | 17:58 16:39-17:30/51 | 18:51 | 20:48 | 21:39 | 22:00

 29 | 08:17 15:32-16:25/53 | | 07:07 07:31-07:54/23 | 05:54 06:28-07:13/45 | 05:03 06:31-06:52/21 | 04:55 05:38-05:45/7 
| 16:58 09:56-10:29/33 | | 19:53 | 20:50 | 21:40 | 22:00

 30 | 08:16 15:36-16:26/50 | | 07:04 07:30-07:55/25 | 05:52 06:26-07:12/46 | 05:02 06:32-06:51/19 | 04:55 05:41-05:43/2 
| 17:00 09:56-10:28/32 | | 19:55 | 20:52 | 21:42 | 21:59

 31 | 08:14 15:37-16:27/50 | | 07:02 07:30-07:56/26 | | 05:01 06:33-06:50/17 | 
| 17:02 09:58-10:27/29 | | 19:56 | | 21:43 | 

Sonnenscheinstunden | 249 | 273 | 367 | 420 | 494 | 511
Anzahl Minuten mit Schatten 2895 1936 1704 863 1134 227

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 5 - WEA 5 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Juli |August |September |Oktober |November |Dezember
      

  1 | 04:56 | 05:36 06:31-07:14/43 | 06:31 06:58-07:07/9 | 07:24 17:46-18:27/41 | 07:23 15:32-16:19/47 | 08:18 14:54-15:31/37 
| 21:59 | 21:24 | 20:17 | 19:03 08:02-08:30/28 | 16:52 | 16:07 09:28-10:18/50

  2 | 04:57 | 05:38 06:31-07:14/43 | 06:32 07:33-07:42/9 | 07:26 17:42-18:26/44 | 07:25 15:31-16:18/47 | 08:20 14:54-15:31/37 09:29-10:19/50 
| 21:59 | 21:22 | 20:14 | 19:00 08:01-08:30/29 | 16:50 | 16:07 14:37-14:38/1

  3 | 04:58 | 05:40 06:31-07:15/44 | 06:34 07:30-07:45/15 | 07:28 17:39-18:25/46 | 07:27 15:32-16:17/45 | 08:21 14:54-15:29/35 09:29-10:19/50 
| 21:58 | 21:20 | 20:12 | 18:58 08:01-08:29/28 | 16:48 | 16:06 14:33-14:41/8

  4 | 04:58 | 05:41 06:31-07:16/45 | 06:36 07:27-07:46/19 | 07:30 17:37-18:24/47 08:01-08:28/27 | 07:29 15:32-16:15/43 | 08:23 14:55-15:29/34 09:30-10:20/50 
| 21:58 | 21:18 | 20:10 | 18:55 08:42-08:51/9 | 16:46 | 16:05 14:32-14:44/12

  5 | 04:59 | 05:43 06:31-07:16/45 | 06:38 07:26-07:47/21 | 07:32 17:35-18:23/48 08:01-08:28/27 | 07:31 15:20-15:28/8 15:32-16:02/30 | 08:24 14:55-15:27/32 10:22-10:28/6 
| 21:57 | 21:16 | 20:07 | 18:53 08:39-08:55/16 | 16:44 16:04-16:12/8 | 16:05 14:31-14:44/13 09:30-10:20/50

  6 | 05:00 | 05:45 06:31-07:16/45 | 06:40 07:25-07:48/23 | 07:33 08:02-08:27/25 08:36-08:57/21 | 07:33 15:17-15:30/13 | 08:25 14:56-15:27/31 09:31-10:31/60 
| 21:57 | 21:14 | 20:05 | 18:51 17:34-18:22/48 | 16:42 15:32-16:01/29 | 16:04 14:31-14:46/15

  7 | 05:01 | 05:46 06:31-07:16/45 | 06:41 07:23-07:48/25 | 07:35 08:03-08:29/26 08:35-08:58/23 | 07:34 15:15-16:01/46 | 08:27 14:57-15:25/28 09:31-10:32/61 
| 21:56 | 21:12 | 20:02 | 18:48 17:33-18:19/46 | 16:40 09:36-09:50/14 | 16:04 14:31-14:47/16

  8 | 05:02 | 05:48 06:32-07:18/46 | 06:43 07:23-07:48/25 | 07:37 08:04-08:59/55 | 07:36 15:12-16:00/48 | 08:28 14:58-15:26/28 09:33-10:34/61 
| 21:55 | 21:10 | 20:00 | 18:46 17:26-18:17/51 | 16:39 09:33-09:53/20 | 16:03 14:31-14:48/17

  9 | 05:03 06:47-06:50/3 | 05:50 06:32-07:19/47 | 06:45 07:22-07:48/26 | 07:39 08:06-09:00/54 | 07:38 15:10-16:00/50 | 08:29 14:58-15:25/27 09:33-10:35/62 
| 21:55 | 21:08 | 19:57 | 18:43 17:23-18:15/52 | 16:37 09:31-09:55/24 | 16:03 14:31-14:49/18

 10 | 05:04 06:44-06:54/10 | 05:52 06:32-07:19/47 | 06:47 07:22-07:48/26 | 07:41 08:08-09:00/52 | 07:40 15:09-15:59/50 | 08:30 14:59-15:25/26 09:33-10:36/63 
| 21:54 | 21:06 | 19:55 | 18:41 17:20-18:12/52 | 16:35 09:31-09:58/27 | 16:03 14:31-14:49/18

 11 | 05:05 06:42-06:56/14 | 05:53 06:33-07:20/47 | 06:48 07:21-07:47/26 | 07:43 08:13-09:01/48 | 07:42 15:09-15:59/50 | 08:32 14:59-15:24/25 09:34-10:38/64 
| 21:53 | 21:04 | 19:52 | 18:39 17:17-18:09/52 | 16:33 09:29-09:59/30 | 16:02 14:30-14:50/20

 12 | 05:07 06:41-06:57/16 | 05:55 06:34-07:20/46 | 06:50 07:21-07:47/26 | 07:44 08:12-09:01/49 | 07:44 15:08-15:58/50 | 08:33 09:35-10:38/63 14:31-14:52/21 
| 21:52 | 21:02 | 19:50 | 18:36 17:14-18:06/52 | 16:32 09:28-10:00/32 | 16:02 15:00-15:25/25

 13 | 05:08 06:41-06:59/18 | 05:57 06:34-07:20/46 | 06:52 07:21-07:47/26 | 07:46 08:14-09:01/47 | 07:46 15:04-15:57/53 | 08:34 09:35-10:39/64 14:32-14:52/20 
| 21:51 | 21:00 | 19:47 | 18:34 17:12-18:04/52 | 16:30 09:27-10:01/34 | 16:02 15:01-15:24/23

 14 | 05:09 06:40-07:00/20 | 05:59 06:36-07:21/45 | 06:54 07:22-07:46/24 | 07:48 08:16-09:00/44 | 07:48 14:59-15:38/39 09:27-10:02/35 | 08:35 09:36-10:40/64 14:32-14:53/21 
| 21:50 | 20:58 | 19:45 | 18:32 17:11-18:02/51 | 16:28 15:40-15:55/15 | 16:02 15:02-15:24/22

 15 | 05:10 06:38-07:01/23 | 06:00 06:37-07:21/44 | 06:56 07:22-07:44/22 | 07:50 08:17-09:00/43 | 07:50 14:56-15:38/42 09:26-10:03/37 | 08:36 09:37-10:41/64 14:32-14:53/21 
| 21:49 | 20:56 | 19:43 | 18:29 17:10-17:59/49 | 16:27 15:42-15:53/11 | 16:02 15:02-15:24/22

 16 | 05:12 06:37-07:02/25 | 06:02 06:38-07:20/42 | 06:57 07:24-07:43/19 | 07:52 08:19-08:59/40 | 07:52 14:55-15:38/43 15:45-15:50/5 | 08:37 09:37-10:41/64 14:32-14:54/22 
| 21:48 | 20:54 | 19:40 | 18:27 17:05-17:57/52 | 16:25 09:26-10:04/38 | 16:02 15:03-15:24/21

 17 | 05:13 06:37-07:03/26 | 06:04 06:40-07:20/40 | 06:59 07:26-07:41/15 | 07:54 08:21-08:59/38 | 07:54 14:54-15:39/45 | 08:37 09:37-10:41/64 14:32-14:54/22 
| 21:46 | 20:51 | 19:38 | 18:25 17:01-17:54/53 | 16:24 09:25-10:04/39 | 16:02 15:03-15:24/21

 18 | 05:14 06:37-07:05/28 | 06:06 06:42-07:20/38 | 07:01 07:27-07:37/10 | 07:56 08:23-08:58/35 | 07:56 14:53-15:39/46 | 08:38 09:38-10:42/64 14:33-14:55/22 
| 21:45 | 20:49 | 19:35 | 18:22 16:59-17:52/53 | 16:22 09:25-10:05/40 | 16:02 15:04-15:24/20

 19 | 05:16 06:36-07:05/29 | 06:08 06:42-07:19/37 | 07:03 | 07:58 08:25-08:59/34 | 07:57 14:52-15:39/47 | 08:39 09:39-10:43/64 14:33-14:55/22 
| 21:44 | 20:47 | 19:33 | 18:20 16:57-17:50/53 | 16:21 09:25-10:07/42 | 16:03 15:05-15:24/19

 20 | 05:17 06:35-07:06/31 | 06:09 06:43-07:20/37 | 07:04 | 08:00 08:27-08:59/32 | 07:59 14:52-15:39/47 | 08:40 09:40-10:44/64 14:33-14:55/22 
| 21:43 | 20:45 | 19:30 | 18:18 16:56-17:47/51 | 16:19 09:25-10:08/43 | 16:03 15:04-15:24/20

 21 | 05:19 06:35-07:07/32 | 06:11 06:45-07:20/35 | 07:06 | 08:01 08:30-08:31/1 16:55-17:42/47 | 08:01 14:51-15:39/48 | 08:40 09:40-10:44/64 14:34-14:56/22 
| 21:41 | 20:43 | 19:28 | 18:15 08:32-09:01/29 | 16:18 09:25-10:10/45 | 16:03 15:05-15:25/20

 22 | 05:20 06:34-07:07/33 | 06:13 06:45-07:20/35 | 07:08 18:12-18:19/7 | 08:03 08:34-09:01/27 | 08:03 14:51-15:38/47 | 08:41 09:41-10:45/64 14:35-14:57/22 
| 21:40 | 20:40 | 19:25 | 18:13 16:54-17:42/48 | 16:17 09:25-10:11/46 | 16:04 15:05-15:26/21

 23 | 05:22 06:33-07:07/34 | 06:15 06:46-07:20/34 | 07:10 08:12-08:25/13 | 08:05 08:36-09:01/25 | 08:05 14:51-15:38/47 | 08:41 09:41-10:45/64 14:35-14:57/22 
| 21:38 | 20:38 | 19:23 18:08-18:23/15 | 18:11 16:54-17:40/46 | 16:16 09:25-10:12/47 | 16:04 15:06-15:26/20

 24 | 05:23 06:33-07:09/36 | 06:16 06:47-07:20/33 | 07:12 08:09-08:27/18 | 08:07 08:38-09:00/22 16:44-16:51/7 | 08:06 14:51-15:38/47 | 08:42 09:41-10:45/64 14:35-14:57/22 
| 21:37 | 20:36 | 19:20 18:06-18:25/19 | 18:09 16:54-17:39/45 | 16:14 09:25-10:13/48 | 16:05 15:06-15:26/20

 25 | 05:25 06:32-07:09/37 | 06:18 06:47-07:18/31 | 07:13 08:07-08:28/21 | 07:09 07:38-08:00/22 | 08:08 14:51-15:38/47 | 08:42 09:42-10:46/64 14:36-14:58/22 
| 21:35 | 20:33 | 19:18 17:58-18:26/28 | 17:07 15:40-16:36/56 | 16:13 09:26-10:14/48 | 16:06 15:08-15:28/20

 26 | 05:26 06:33-07:10/37 | 06:20 06:48-07:18/30 | 07:15 08:06-08:30/24 | 07:11 07:40-07:59/19 | 08:10 14:52-15:37/45 | 08:42 09:42-10:46/64 14:37-14:59/22 
| 21:34 | 20:31 | 19:15 17:54-18:27/33 | 17:04 15:38-16:34/56 | 16:12 09:26-10:15/49 | 16:06 15:08-15:28/20

 27 | 05:28 06:32-07:10/38 | 06:22 06:50-07:17/27 | 07:17 08:04-08:29/25 | 07:13 07:42-07:59/17 | 08:12 14:52-15:36/44 | 08:43 09:42-10:46/64 14:37-14:59/22 
| 21:32 | 20:29 | 19:13 17:51-18:26/35 | 17:02 15:36-16:32/56 | 16:11 09:27-10:16/49 | 16:07 15:08-15:29/21

 28 | 05:30 06:32-07:11/39 | 06:24 06:52-07:16/24 | 07:19 08:03-08:30/27 | 07:15 07:44-07:57/13 | 08:13 14:53-15:35/42 | 08:43 09:43-10:47/64 14:38-14:59/21 
| 21:31 | 20:26 | 19:10 17:49-18:27/38 | 17:00 15:35-16:29/54 | 16:10 09:27-10:16/49 | 16:08 15:08-15:30/22

 29 | 05:31 06:31-07:11/40 | 06:25 06:53-07:15/22 | 07:21 08:02-08:30/28 | 07:17 07:46-07:56/10 | 08:15 14:52-15:33/41 | 08:43 09:43-10:47/64 14:38-15:00/22 
| 21:29 | 20:24 | 19:08 17:48-18:27/39 | 16:58 15:34-16:26/52 | 16:09 09:27-10:17/50 | 16:09 15:09-15:31/22

 30 | 05:33 06:32-07:13/41 | 06:27 06:55-07:13/18 | 07:22 08:02-08:30/28 | 07:19 07:48-07:54/6 | 08:16 14:53-15:32/39 | 08:43 09:43-10:47/64 14:39-15:00/21 
| 21:27 | 20:22 | 19:05 17:47-18:27/40 | 16:56 15:33-16:21/48 | 16:08 09:28-10:17/49 | 16:10 15:09-15:32/23

 31 | 05:34 06:31-07:13/42 | 06:29 06:57-07:11/14 | | 07:21 15:32-16:20/48 | | 08:43 09:44-10:47/63 14:40-15:00/20 
| 21:25 | 20:19 | | 16:54 | | 16:11 15:09-15:33/24

Sonnenscheinstunden | 513 | 460 | 382 | 328 | 259 | 233
Anzahl Minuten mit Schatten 652 1175 804 2577 2339 3240

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 6 - WEA 6 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Januar |Februar |März |April |Mai |Juni
      

  1 | 08:43 09:32-10:06/34 | 08:12 15:23-16:31/68 | 07:15 08:03-08:11/8 | 06:59 07:44-08:09/25 | 05:50 06:34-07:14/40 | 05:00 06:15-07:09/54 
| 16:12 14:25-15:30/65 | 17:04 | 18:00 | 19:58 | 20:54 20:23-20:24/1 | 21:44

  2 | 08:43 09:32-10:06/34 | 08:11 15:30-16:33/63 | 07:12 | 06:57 07:45-08:09/24 | 05:48 06:32-07:14/42 | 04:59 06:15-07:09/54 
| 16:13 14:26-15:31/65 | 17:06 | 18:02 | 20:00 | 20:56 20:20-20:26/6 | 21:45

  3 | 08:43 09:33-10:07/34 | 08:09 15:32-16:34/62 | 07:10 | 06:54 07:45-08:06/21 | 05:46 06:29-07:14/45 | 04:58 06:15-07:09/54 
| 16:14 14:26-15:31/65 | 17:08 | 18:03 | 20:02 | 20:58 20:18-20:28/10 | 21:47

  4 | 08:42 15:35-15:38/3 14:27-15:32/65 | 08:07 16:35-16:39/4 08:35-08:37/2 | 07:08 | 06:52 07:47-08:05/18 | 05:44 06:27-07:14/47 | 04:57 06:16-07:10/54 
| 16:16 09:33-10:07/34 | 17:10 15:33-16:34/61 | 18:05 | 20:04 | 20:59 20:17-20:29/12 | 21:48

  5 | 08:42 15:34-15:39/5 14:28-15:32/64 | 08:05 15:35-16:41/66 | 07:05 07:30-07:31/1 | 06:50 07:48-08:02/14 | 05:42 06:25-07:13/48 | 04:57 06:16-07:09/53 
| 16:17 09:34-10:07/33 | 17:12 08:33-08:40/7 | 18:07 | 20:06 | 21:01 20:16-20:31/15 | 21:49

  6 | 08:41 14:29-15:41/72 | 08:04 15:36-16:43/67 | 07:03 07:27-07:33/6 | 06:47 07:53-07:57/4 | 05:40 06:23-07:13/50 | 04:56 06:17-07:10/53 
| 16:18 09:34-10:07/33 | 17:14 08:31-08:41/10 | 18:09 | 20:08 | 21:03 20:15-20:32/17 | 21:50

  7 | 08:41 14:30-15:42/72 | 08:02 15:37-16:45/68 | 07:01 07:25-07:35/10 | 06:45 | 05:38 20:15-20:34/19 | 04:55 06:17-07:10/53 
| 16:20 09:34-10:07/33 | 17:16 08:29-08:43/14 | 18:11 | 20:09 | 21:05 06:22-07:13/51 | 21:51

  8 | 08:41 14:31-15:44/73 | 08:00 15:38-16:47/69 | 06:58 07:22-07:35/13 | 06:42 | 05:36 20:15-20:36/21 | 04:55 06:16-07:09/53 
| 16:21 09:36-10:07/31 | 17:18 08:27-08:44/17 | 18:13 | 20:11 | 21:07 06:21-07:13/52 | 21:52

  9 | 08:40 14:33-15:46/73 | 07:58 15:39-16:50/71 | 06:56 07:20-07:36/16 | 06:40 | 05:34 20:15-20:37/22 | 04:54 06:17-07:10/53 
| 16:22 09:36-10:07/31 | 17:20 08:25-08:44/19 | 18:15 | 20:13 | 21:08 06:20-07:12/52 | 21:53

 10 | 08:39 14:34-15:47/73 | 07:56 15:40-16:51/71 | 06:53 07:17-07:36/19 | 06:38 07:04-07:14/10 | 05:32 20:14-20:39/25 | 04:54 06:18-07:10/52 
| 16:24 09:36-10:07/31 | 17:22 08:23-08:45/22 | 18:17 | 20:15 | 21:10 06:19-07:12/53 | 21:54

 11 | 08:39 14:49-15:49/60 14:36-14:48/12 | 07:54 15:41-16:53/72 | 06:51 07:16-07:36/20 | 06:35 07:01-07:17/16 | 05:30 20:14-20:40/26 | 04:53 06:17-07:09/52 
| 16:25 09:37-10:06/29 | 17:24 08:22-08:44/22 | 18:19 | 20:17 | 21:12 06:18-07:11/53 | 21:54

 12 | 08:38 14:49-15:51/62 14:38-14:47/9 | 07:52 15:43-16:55/72 | 06:48 07:16-07:37/21 | 06:33 06:59-07:19/20 | 05:28 20:15-20:42/27 | 04:53 06:18-07:10/52 
| 16:27 09:38-10:06/28 | 17:26 08:22-08:45/23 | 18:21 | 20:19 | 21:14 06:18-07:11/53 | 21:55

 13 | 08:37 14:50-15:53/63 | 07:50 16:01-16:56/55 15:46-16:00/14 | 06:46 07:16-07:35/19 | 06:30 06:56-07:20/24 | 05:27 20:15-20:43/28 | 04:52 06:18-07:10/52 
| 16:29 09:38-10:05/27 | 17:28 08:22-08:45/23 | 18:23 | 20:21 | 21:15 06:17-07:10/53 | 21:56

 14 | 08:36 14:51-15:54/63 | 07:48 16:02-16:55/53 15:52-15:55/3 | 06:44 07:16-07:35/19 | 06:28 06:55-07:21/26 | 05:25 20:16-20:46/30 | 04:52 06:19-07:11/52 
| 16:30 09:39-10:03/24 | 17:30 08:23-08:45/22 | 18:25 | 20:22 | 21:17 06:17-07:10/53 | 21:57

 15 | 08:35 14:52-15:56/64 | 07:46 16:31-16:55/24 16:03-16:30/27 | 06:41 07:16-07:33/17 | 06:26 06:54-07:22/28 | 05:23 20:16-20:47/31 | 04:52 06:19-07:11/52 
| 16:32 09:40-10:03/23 | 17:32 08:23-08:44/21 | 18:27 | 20:24 | 21:19 06:16-07:09/53 | 21:57

 16 | 08:34 14:52-15:56/64 | 07:44 16:31-16:54/23 08:10-08:14/4 | 06:39 07:18-07:32/14 | 06:23 06:51-07:23/32 | 05:22 20:16-20:47/31 | 04:52 06:19-07:10/51 
| 16:34 09:41-10:03/22 | 17:34 08:24-08:44/20 16:03-16:29/26 | 18:28 | 20:26 | 21:20 06:16-07:09/53 | 21:58

 17 | 08:33 14:53-15:57/64 | 07:42 16:32-16:53/21 08:07-08:15/8 | 06:36 07:19-07:29/10 | 06:21 06:48-07:22/34 | 05:20 20:17-20:47/30 | 04:52 06:19-07:10/51 
| 16:35 09:41-10:02/21 | 17:36 08:24-08:42/18 16:05-16:27/22 | 18:30 07:00-07:10/10 | 20:28 | 21:22 06:15-07:07/52 | 21:58

 18 | 08:32 14:54-15:58/64 | 07:39 16:34-16:51/17 08:05-08:17/12 | 06:34 06:58-07:12/14 | 06:19 06:47-07:23/36 | 05:18 20:19-20:47/28 | 04:52 06:19-07:10/51 
| 16:37 09:43-10:02/19 | 17:38 08:26-08:41/15 16:07-16:26/19 | 18:32 | 20:30 | 21:24 06:15-07:08/53 | 21:59

 19 | 08:31 14:56-16:00/64 | 07:37 16:37-16:48/11 08:03-08:18/15 | 06:31 06:55-07:13/18 | 06:16 06:45-07:23/38 | 05:17 20:19-20:46/27 | 04:52 06:20-07:11/51 
| 16:39 09:45-10:02/17 | 17:40 08:28-08:39/11 16:09-16:24/15 | 18:34 | 20:32 | 21:25 06:14-07:07/53 | 21:59

 20 | 08:30 14:56-16:01/65 | 07:35 08:33-08:35/2 16:13-16:19/6 | 06:29 06:53-07:14/21 | 06:14 06:44-07:23/39 | 05:15 20:21-20:46/25 | 04:52 06:20-07:11/51 
| 16:41 09:46-10:00/14 | 17:42 08:01-08:19/18 | 18:36 | 20:34 | 21:27 06:15-07:08/53 | 21:59

 21 | 08:29 14:58-16:03/65 | 07:33 07:58-08:19/21 | 06:26 06:50-07:14/24 | 06:12 06:43-07:22/39 | 05:14 20:29-20:46/17 | 04:52 06:20-07:12/52 
| 16:42 09:48-09:59/11 | 17:44 | 18:38 | 20:35 | 21:29 06:15-07:08/53 | 22:00

 22 | 08:27 15:00-16:03/63 | 07:31 07:57-08:19/22 | 06:24 06:48-07:15/27 | 06:09 06:42-07:22/40 | 05:12 20:29-20:45/16 | 04:52 06:20-07:11/51 
| 16:44 09:52-09:55/3 | 17:46 | 18:40 | 20:37 | 21:30 06:14-07:08/54 | 22:00

 23 | 08:26 15:03-16:05/62 | 07:28 07:58-08:19/21 | 06:22 06:45-07:14/29 | 06:07 06:41-07:21/40 | 05:11 20:30-20:45/15 | 04:52 06:20-07:11/51 
| 16:46 | 17:48 | 18:42 | 20:39 | 21:32 06:14-07:08/54 | 22:00

 24 | 08:25 15:07-16:05/58 | 07:26 07:57-08:18/21 | 06:19 06:44-07:15/31 | 06:05 06:39-07:21/42 | 05:09 20:31-20:44/13 | 04:52 06:21-07:12/51 
| 16:48 | 17:50 | 18:43 | 20:41 | 21:33 06:14-07:09/55 | 22:00

 25 | 08:23 15:08-16:06/58 | 07:24 07:58-08:18/20 | 06:17 06:43-07:14/31 | 06:03 06:38-07:20/42 | 05:08 20:32-20:43/11 | 04:53 06:21-07:12/51 
| 16:50 | 17:52 | 18:45 | 20:43 | 21:35 06:15-07:09/54 | 22:00

 26 | 08:22 16:16-16:19/3 | 07:22 07:59-08:17/18 | 06:14 06:43-07:14/31 | 06:01 06:37-07:20/43 | 05:07 20:34-20:42/8 | 04:53 06:22-07:13/51 
| 16:52 15:09-16:07/58 | 17:54 | 18:47 | 20:45 | 21:36 06:15-07:09/54 | 22:00

 27 | 08:20 16:09-16:20/11 | 07:19 07:59-08:15/16 | 06:12 06:43-07:13/30 | 05:58 06:36-07:19/43 | 05:06 20:36-20:38/2 | 04:54 06:21-07:13/52 
| 16:54 15:10-16:07/57 | 17:56 | 18:49 | 20:47 | 21:38 06:15-07:09/54 | 22:00

 28 | 08:19 15:13-16:23/70 | 07:17 08:01-08:14/13 | 06:09 06:43-07:13/30 | 05:56 06:35-07:18/43 | 05:04 06:15-07:09/54 | 04:54 06:22-07:14/52 
| 16:56 | 17:58 | 18:51 | 20:48 | 21:39 | 22:00

 29 | 08:17 15:15-16:25/70 | | 07:07 07:43-08:11/28 | 05:54 06:35-07:16/41 | 05:03 06:15-07:09/54 | 04:55 06:22-07:13/51 
| 16:58 | | 19:53 | 20:50 | 21:40 | 22:00

 30 | 08:16 15:18-16:27/69 | | 07:04 07:43-08:11/28 | 05:52 06:34-07:15/41 | 05:02 06:15-07:09/54 | 04:55 06:22-07:14/52 
| 17:00 | | 19:55 | 20:52 | 21:42 | 21:59

 31 | 08:14 15:20-16:29/69 | | 07:02 07:44-08:11/27 | | 05:01 06:15-07:09/54 | 
| 17:02 | | 19:56 | | 21:43 | 

Sonnenscheinstunden | 249 | 273 | 367 | 420 | 494 | 511
Anzahl Minuten mit Schatten 2628 1627 572 823 2116 1562

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Kalender pro WEA
Berechnung: ZusatzbelastungWEA: 6 - WEA 6 Nordex N133/4.8 STE geplant
Voraussetzungen für Berechnung des Schattenwurfs
Die dargestellten Zeiten sind die astronomisch maximal mögliche Beschattungsdauer, berechnet unter folgenden Annahmen:
   Die Sonne scheint täglich von Sonnenauf- bis -untergang
   Die Rotorfläche steht immer senkrecht zur Sonneneinfallsrichtung 
   Die Windenergieanlage/n ist/sind immer in Betrieb

Tabellen-Layout: Die Daten für jeden Tag sind in folgender Matrix wiedergegeben (Sommerzeit wie Bezugsjahr):

Tag im Monat Sonnenaufgang    (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten
Sonnenuntergang (SS:MM) Zeitpunkt (SS:MM) Schattenanfang-Zeitpunkt (SS:MM) Schattenende/Minuten mit Schatten

|Juli |August |September |Oktober |November |Dezember
      

  1 | 04:56 06:22-07:14/52 | 05:36 20:25-20:52/27 | 06:31 07:00-07:16/16 | 07:24 07:55-08:15/20 | 07:23 15:09-16:20/71 | 08:18 14:31-15:31/60 14:18-14:30/12 
| 21:59 | 21:24 06:28-07:22/54 | 20:17 | 19:03 | 16:52 07:52-08:14/22 | 16:07 09:19-09:48/29

  2 | 04:57 06:22-07:14/52 | 05:38 20:24-20:50/26 | 06:32 07:03-07:13/10 | 07:26 07:55-08:15/20 | 07:25 15:08-16:18/70 | 08:19 14:17-15:31/74 
| 21:59 | 21:22 06:28-07:22/54 | 20:14 | 19:00 | 16:50 07:55-08:14/19 | 16:07 09:20-09:50/30

  3 | 04:58 06:22-07:15/53 | 05:40 20:25-20:48/23 | 06:34 | 07:28 07:54-08:14/20 | 07:27 15:08-16:17/69 | 08:21 14:16-15:29/73 
| 21:58 | 21:20 06:30-07:22/52 | 20:12 | 18:58 | 16:48 07:57-08:13/16 | 16:06 09:19-09:50/31

  4 | 04:58 06:23-07:15/52 | 05:41 20:25-20:47/22 | 06:36 | 07:30 07:56-08:14/18 | 07:29 15:07-16:15/68 | 08:22 14:16-15:29/73 
| 21:58 | 21:18 06:31-07:23/52 | 20:10 | 18:55 | 16:46 07:59-08:12/13 | 16:05 09:20-09:52/32

  5 | 04:59 06:22-07:15/53 | 05:43 20:25-20:45/20 | 06:38 | 07:32 07:58-08:13/15 | 07:31 15:06-16:12/66 | 08:24 14:15-15:27/72 
| 21:57 | 21:16 06:31-07:23/52 | 20:07 | 18:53 | 16:44 08:01-08:11/10 | 16:05 09:20-09:52/32

  6 | 05:00 06:22-07:15/53 | 05:45 06:33-07:23/50 | 06:40 07:49-07:53/4 | 07:33 08:00-08:12/12 | 07:32 15:04-16:10/66 | 08:25 14:15-15:27/72 
| 21:57 | 21:14 20:25-20:43/18 | 20:05 | 18:51 | 16:42 08:03-08:09/6 | 16:04 09:20-09:53/33

  7 | 05:01 06:22-07:16/54 | 05:46 06:33-07:23/50 | 06:41 07:43-07:57/14 | 07:35 08:02-08:10/8 | 07:34 16:05-16:08/3 08:05-08:06/1 | 08:27 15:21-15:26/5 14:15-15:19/64 
| 21:56 | 21:12 20:25-20:41/16 | 20:02 | 18:48 | 16:40 15:03-16:04/61 | 16:04 09:20-09:53/33

  8 | 05:02 06:22-07:16/54 | 05:48 06:35-07:23/48 | 06:43 07:41-07:59/18 | 07:37 08:04-08:08/4 | 07:36 15:02-16:04/62 | 08:28 15:23-15:26/3 14:15-15:20/65 
| 21:55 | 21:10 20:26-20:40/14 | 20:00 | 18:46 | 16:39 | 16:03 09:21-09:55/34

  9 | 05:03 06:23-07:16/53 | 05:50 06:37-07:23/46 | 06:45 07:39-08:00/21 | 07:39 | 07:38 15:01-16:03/62 | 08:29 09:21-09:55/34 
| 21:54 | 21:08 20:27-20:38/11 | 19:57 | 18:43 | 16:37 | 16:03 14:15-15:20/65

 10 | 05:04 06:23-07:16/53 | 05:52 06:38-07:22/44 | 06:47 07:38-08:02/24 | 07:41 | 07:40 14:54-16:02/68 | 08:30 09:22-09:55/33 
| 21:54 | 21:06 20:27-20:36/9 | 19:55 | 18:41 | 16:35 | 16:03 14:15-15:20/65

 11 | 05:05 06:23-07:17/54 | 05:53 06:42-07:22/40 | 06:48 07:36-08:01/25 | 07:43 | 07:42 14:52-16:01/69 | 08:32 09:22-09:56/34 
| 21:53 | 21:04 20:29-20:34/5 | 19:52 | 18:39 | 16:33 | 16:02 14:15-15:20/65

 12 | 05:07 06:23-07:17/54 | 05:55 06:42-07:22/40 | 06:50 07:35-08:02/27 | 07:44 | 07:44 14:50-15:59/69 | 08:33 09:23-09:57/34 
| 21:52 | 21:02 | 19:50 | 18:36 | 16:32 | 16:02 14:16-15:21/65

 13 | 05:08 06:24-07:18/54 | 05:57 06:42-07:23/41 | 06:52 07:35-08:03/28 | 07:46 08:35-08:46/11 | 07:46 14:46-15:57/71 | 08:34 09:23-09:58/35 
| 21:51 | 21:00 | 19:47 | 18:34 | 16:30 | 16:02 14:16-15:21/65

 14 | 05:09 06:24-07:18/54 | 05:59 06:42-07:24/42 | 06:54 07:34-08:03/29 | 07:48 08:32-08:47/15 | 07:48 14:45-15:55/70 | 08:35 09:24-09:58/34 
| 21:50 | 20:58 | 19:45 | 18:32 | 16:28 | 16:02 14:16-15:21/65

 15 | 05:10 06:23-07:18/55 | 06:00 06:43-07:25/42 | 06:56 07:33-08:02/29 | 07:50 08:31-08:48/17 | 07:50 15:43-15:53/10 | 08:36 09:24-09:59/35 
| 21:49 | 20:56 | 19:42 | 18:29 | 16:27 14:43-15:40/57 | 16:02 14:17-15:21/64

 16 | 05:12 06:23-07:18/55 | 06:02 06:43-07:26/43 | 06:57 07:32-08:02/30 | 07:52 08:30-08:49/19 | 07:52 15:49-15:51/2 | 08:37 09:25-09:59/34 
| 21:48 | 20:54 | 19:40 | 18:27 | 16:25 14:42-15:40/58 | 16:02 14:17-15:22/65

 17 | 05:13 20:44-20:50/6 | 06:04 06:44-07:26/42 | 06:59 07:32-08:02/30 | 07:54 08:29-08:49/20 | 07:54 14:41-15:39/58 | 08:37 09:25-09:59/34 
| 21:46 06:23-07:18/55 | 20:51 | 19:38 | 18:25 | 16:24 | 16:02 14:17-15:21/64

 18 | 05:14 20:43-20:52/9 | 06:06 06:45-07:27/42 | 07:01 07:30-08:01/31 | 07:56 08:28-08:49/21 | 07:55 14:41-15:39/58 | 08:38 09:25-10:00/35 
| 21:45 06:24-07:18/54 | 20:49 | 19:35 | 18:22 | 16:22 | 16:02 14:17-15:22/65

 19 | 05:16 20:41-20:53/12 | 06:08 06:45-07:27/42 | 07:03 07:31-08:01/30 | 07:58 08:28-08:49/21 | 07:57 14:37-15:39/62 | 08:39 09:26-10:01/35 
| 21:44 06:24-07:18/54 | 20:47 | 19:33 | 18:20 | 16:21 | 16:03 14:18-15:22/64

 20 | 05:17 20:40-20:54/14 | 06:09 06:46-07:27/41 | 07:04 07:31-08:01/30 | 08:00 08:28-08:49/21 | 07:59 14:35-15:38/63 | 08:40 09:27-10:01/34 
| 21:43 06:24-07:18/54 | 20:45 | 19:30 | 18:18 | 16:19 09:27-09:30/3 | 16:03 14:18-15:22/64

 21 | 05:19 20:40-20:55/15 | 06:11 06:48-07:28/40 | 07:06 07:33-08:00/27 | 08:01 08:29-08:49/20 | 08:01 14:33-15:38/65 | 08:40 09:27-10:01/34 
| 21:41 06:25-07:19/54 | 20:43 | 19:28 | 18:15 | 16:18 09:23-09:34/11 | 16:03 14:19-15:23/64

 22 | 05:20 20:39-20:56/17 | 06:13 06:47-07:27/40 | 07:08 07:35-08:00/25 | 08:03 09:01-09:08/7 16:41-16:51/10 | 08:03 14:32-15:37/65 | 08:41 09:28-10:02/34 
| 21:40 06:24-07:18/54 | 20:40 | 19:25 | 18:13 08:32-08:49/17 | 16:17 09:22-09:36/14 | 16:04 14:19-15:23/64

 23 | 05:22 20:32-20:56/24 | 06:15 06:48-07:27/39 | 07:10 07:36-07:58/22 | 08:05 17:05-17:19/14 08:34-08:48/14 | 08:05 14:32-15:36/64 | 08:41 09:28-10:02/34 
| 21:38 06:24-07:18/54 | 20:38 | 19:23 | 18:11 08:58-09:10/12 16:38-16:54/16 | 16:16 09:21-09:38/17 | 16:04 14:20-15:24/64

 24 | 05:23 20:31-20:57/26 | 06:16 06:49-07:27/38 | 07:12 07:38-07:57/19 | 08:07 17:03-17:21/18 08:36-08:47/11 | 08:06 14:31-15:36/65 | 08:42 09:28-10:02/34 
| 21:37 06:25-07:18/53 | 20:36 | 19:20 | 18:09 08:56-09:12/16 16:37-16:57/20 | 16:14 09:20-09:39/19 | 16:05 14:20-15:24/64

 25 | 05:25 20:29-20:57/28 | 06:18 06:50-07:25/35 | 07:13 07:40-07:55/15 | 07:09 16:02-16:23/21 07:38-07:45/7 | 08:08 14:31-15:35/64 | 08:42 09:29-10:04/35 
| 21:35 06:25-07:18/53 | 20:33 | 19:18 | 17:07 07:55-08:13/18 15:35-15:58/23 | 16:13 09:20-09:40/20 | 16:06 14:20-15:24/64

 26 | 05:26 20:28-20:58/30 | 06:20 06:51-07:25/34 | 07:15 08:03-08:11/8 | 07:11 16:01-16:24/23 07:40-07:43/3 | 08:10 14:31-15:35/64 | 08:42 09:30-10:04/34 
| 21:34 06:26-07:18/52 | 20:31 | 19:15 07:42-07:53/11 | 17:04 07:53-08:14/21 15:33-15:59/26 | 16:12 09:19-09:41/22 | 16:06 14:21-15:26/65

 27 | 05:28 20:27-20:57/30 | 06:22 06:53-07:25/32 | 07:17 07:59-08:12/13 | 07:13 15:32-16:25/53 | 08:11 14:31-15:35/64 | 08:43 09:30-10:04/34 
| 21:32 06:26-07:18/52 | 20:29 | 19:13 07:43-07:49/6 | 17:02 07:53-08:14/21 | 16:11 09:19-09:42/23 | 16:07 14:22-15:26/64

 28 | 05:30 20:27-20:58/31 | 06:24 06:55-07:23/28 | 07:19 07:58-08:14/16 | 07:15 15:31-16:25/54 15:19-15:26/7 | 08:13 14:31-15:35/64 | 08:43 09:30-10:05/35 
| 21:31 06:27-07:19/52 | 20:26 | 19:10 | 17:00 07:52-08:14/22 | 16:10 09:19-09:43/24 | 16:08 14:22-15:27/65

 29 | 05:31 20:26-20:56/30 | 06:25 06:56-07:22/26 | 07:21 07:57-08:15/18 | 07:17 15:31-16:25/54 15:15-15:30/15 | 08:15 14:30-15:33/63 | 08:43 09:31-10:05/34 
| 21:29 06:26-07:20/54 | 20:24 | 19:08 | 16:58 07:52-08:14/22 | 16:09 09:18-09:46/28 | 16:09 14:23-15:28/65

 30 | 05:33 20:26-20:55/29 | 06:27 06:57-07:21/24 | 07:22 07:56-08:15/19 | 07:19 15:12-16:25/73 | 08:16 14:30-15:32/62 14:19-14:28/9 | 08:43 09:31-10:05/34 
| 21:27 06:27-07:21/54 | 20:22 | 19:05 | 16:56 07:52-08:14/22 | 16:08 09:19-09:47/28 | 16:10 14:24-15:29/65

 31 | 05:34 20:25-20:53/28 | 06:29 06:59-07:19/20 | | 07:21 15:11-16:23/72 | | 08:43 09:32-10:06/34 
| 21:25 06:27-07:21/54 | 20:19 | | 16:54 07:52-08:14/22 | | 16:11 14:25-15:29/64

Sonnenscheinstunden | 513 | 460 | 382 | 328 | 259 | 233
Anzahl Minuten mit Schatten 1987 1464 595 1016 2258 3098

Anlage 3
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 16:44/3.4.424

SHADOW - Karte
Berechnung: Vorbelastung

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

0 250 500 750 1000 m
Karte: EMD OpenStreetMap , Maßstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32  Ost: 506.500  Nord: 5.976.500

Existierende WEA Schattenrezeptor
Höhe der Schattenkarte: PrjAss Höhenraster (SRTM: Shuttle DTM 1 arc-second)

Max. Minuten an einem Tag,
Astron.max.mögl.

30 

Stunden/Jahr, Astron.max.mögl.

mehr als 30 Stunden

Anlage 4.1
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

20.07.2022 16:39/3.4.424

SHADOW - Karte
Berechnung: Zusatzbelastung

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

0 250 500 750 1000 m
Karte: EMD OpenStreetMap , Maßstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32  Ost: 506.500  Nord: 5.976.500

Neue WEA Schattenrezeptor
Höhe der Schattenkarte: PrjAss Höhenraster (SRTM: Shuttle DTM 1 arc-second)

Max. Minuten an einem Tag,
Astron.max.mögl.

0 

30 

Stunden/Jahr, Astron.max.mögl.

mehr als 30 Stunden

Anlage 4.2
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Projekt:

2020-74
Beschreibung:

Vorhabenbezogener Bebauungsplan Nr. 63 der Stadt Brunsbüttel
"Repowering Windpark Ohlenbrook am Kirchspielsweg"

Lizenzierter Anwender:

DÖRRIES SCHALLTECHNISCHE BERATUNG GmbH 
Zeisigweg 12 
DE-24214 Gettorf
+49 4346 2960397
BD / bd@doerries-beratung.de
Berechnet:

21.07.2022 18:27/3.4.424

SHADOW - Karte
Berechnung: Gesamtbelastung

(C) OpenStreetMap contributors, Data OpenStreetMap and contributors, ODbL

0 250 500 750 1000 m
Karte: EMD OpenStreetMap , Maßstab 1:25.000, Mitte: UTM (north)-ETRS89 Zone: 32  Ost: 506.500  Nord: 5.976.500

Neue WEA Existierende WEA Schattenrezeptor
Höhe der Schattenkarte: PrjAss Höhenraster (SRTM: Shuttle DTM 1 arc-second)

Max. Minuten an einem Tag,
Astron.max.mögl.

30 

Stunden/Jahr, Astron.max.mögl.

mehr als 30 Stunden

Anlage 4.3


