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�0�C�3 �`�3���I�C�j�¡�j ���0�¡�\�n���j ���$�$�C�I�0�3�j�Y ���$�c�,�@�N�C�j�j �ú�Y�� �$�C�3�j�3�j �3�C�N�3 ���$�c�,�@�I�C�3�G�3�N�0�3 �#�3�n�a�j�3�C�I�n�N�<
�0�3�a �?�3�a���N�<�3�@�3�N�c�s�3�C�c�3 �n�N�0 �0�3�a �b�C�L�n�I���j�C�R�N�Y

1.1.1 Informationsbeschaffung

���L ���N�8���N�< �L�n�c�c�j�3�N �s�C�a �0�C�3 �/�R�L�¡�N�3 �G�3�N�N�3�N�I�3�a�N�3�N�Y �/���y�n �@���$�3�N �s�C�a �C�L �B�N�j�3�a�N�3�j
�a�3�,�@�3�a�,�@�C�3�a�j�. �n�L �r�C�c�c�3�N �k�$�3�a �?�3�C�y�n�N�<�c�c�w�c�j�3�L�3 �n�N�0 �q�3�a�c�,�@�C�3�0�3�N�3 �;�3�a�¡�j�3 �y�n�a �2�N�A
�3�a�<�C�3�$�3�a�3�C�j�c�j�3�I�I�n�N�< �y�n �3�a�I���N�<�3�N�Y �#�3�c�R�N�0�3�a�c �@�C�I�8�a�3�C�,�@ �y�n�L �p�3�a�c�j�¡�N�0�N�C�c �3�C�N�3�c �#�I�R�,�G�A
�@�3�C�y�G�a���8�j�s�3�a�G�c �V�#�?�F�r�W �3�a�s�C�3�c �c�C�,�@ �3�C�N�3 �T�I���N�n�N�<�c�$�3�c�,�@�a�3�C�$�n�N�< �)�ú�¿�*�Y ���n�,�@ �0�C�3 �#�3�A
�j�a�C�3�$�c���N�I�3�C�j�n�N�< �3�C�N�3�c �#�?�F�r�c �@���j �n�N�c �<�3�@�R�I�8�3�N�. �3�C�N�3�N �2�C�N�$�I�C�,�G �C�N �0�C�3 �T���a���L�3�j�3�a �3�C�N�3�c
�c�R�I�,�@�3�N �;�3�a�¡�j�c �y�n �$�3�G�R�L�L�3�N �)�����*�Y �r�3�C�j�3�a�@�C�N �$�C�3�j�3�j �0�C�3 �#�?�F�r�A�B�N�8�R�j�@�3�G �3�C�N�3 �0�3�j���C�I�A
�I�C�3�a�j�3 �#�3�c�,�@�a�3�C�$�n�N�< �y�n �q�3�a�c�,�@�C�3�0�3�N�3�N �#�?�F�r�c �)���7�*�Y

�/�C�3 ���n�8�<���$�3�N �0�3�a �3�C�N�y�3�I�N�3�N �;�3�a�¡�j�3 �G�R�N�N�j�3�N �s�C�a �c�R �C�L �r�3�c�3�N�j�I�C�,�@�3�N �3�a�8���c�c�3�N�.
�3�c �$�I�C�3�$�3�N �E�3�0�R�,�@ �3�C�N�C�<�3 �7�a���<�3�N �s�3�C�j�3�a�@�C�N �R�{�3�N�Y �r�C�a �s�R�I�I�j�3�N �y�n�L �#�3�C�c�U�C�3�I �G�I�¡�a�3�N�.
�s�3�I�,�@�3 ���$�@�¡�N�<�C�<�G�3�C�j�3�N �y�s�C�c�,�@�3�N �0�3�N �q�3�a�c�,�@�C�3�0�3�N�3�N �;�3�a�¡�j�3�N �q�R�a�I�C�3�<�3�N�Y �r�3�C�j�3�a�@�C�N
�s���a �n�N�G�I���a�. �s�3�I�,�@�3 �B�N�8�R�a�L���j�C�R�N�3�N �y�s�C�c�,�@�3�N �0�3�N �;�3�a�¡�j�3�N ���n�c�<�3�j���n�c�,�@�j �s�3�a�0�3�N �L�k�c�A
�c�3�N �n�N�0 �s�3�I�,�@�3 ���n�c�s�C�a�G�n�N�<�3�N �0�C�3 � �N�0�3�a�n�N�< �q�3�a�c�,�@�C�3�0�3�N�3�a �T���a���L�3�j�3�a �@���$�3�N�Y �B�N
�3�C�N�3�L �G�R�L�U�I�3�u�3�N �b�w�c�j�3�L�. �s�C�3 �0�3�L �0�3�a �2�N�3�a�<�C�3�c�w�c�j�3�L�3�. �C�c�j �0�C�3�c �N�C�,�@�j �3�C�N�8���,�@ �y�n
�k�$�3�a�c�,�@���n�3�N�Y

1.1.2 Simulation zum besseren Verständnis

�M���,�@�0�3�L �s�C�a �0�C�3 �<�a�n�N�0�I�3�<�3�N�0�3�N �7�n�N�G�j�C�R�N�3�N �q�3�a�c�j���N�0�3�N �@���j�j�3�N�. �~�N�<�3�N �s�C�a ���N �0���c
�<�3�c���L�j�3 �2�N�3�a�<�C�3�c�w�c�j�3�L �y�n �c�C�L�n�I�C�3�a�3�N�Y �x�n�N�¡�,�@�c�j �@���$�3�N �s�C�a �0���c �p�3�a�@���I�j�3�N �c�j���a�G �q�3�a�A
�3�C�N�8���,�@�j�Y �K�C�j �0�3�a �x�3�C�j �@���$�3�N �s�C�a �L�3�@�a �r�C�c�c�3�N �k�$�3�a �0�C�3 �/�R�L�¡�N�3 �<�3�c���L�L�3�I�j �n�N�0
�G�R�N�N�j�3�N �0�C�3 �b�C�L�n�I���j�C�R�N �0�3�a �;�3�a�¡�j�3 �q�3�a�$�3�c�c�3�a�N�Y ���I�c �p�3�a�<�I�3�C�,�@ �0�C�3�N�j�3�N �y�n�L �#�3�C�c�U�C�3�I
�2�,�@�j�0���j�3�N �3�C�N�3�c �¡�@�N�I�C�,�@�3�N �b�w�c�j�3�L�c�. �L�C�j �0�3�L ���n�,�@ �C�N ���$�c�,�@�N�C�j�j �ú�Y�Ç �0�C�3 �[�n���I�C�j�¡�j �0�3�a
�b�C�L�n�I���j�C�R�N �3�q���I�n�C�3�a�j �s�C�a�0�Y

�#�3�C �0�3�a �`�3�,�@�3�a�,�@�3 �N���,�@ �0�3�L �p�3�a�@���I�j�3�N �3�C�N�3�c �;�3�a�¡�j�3�c �j�a���j�3�N �C�L�L�3�a �s�C�3�0�3�a �m�N�A
�G�I���a�@�3�C�j�3�N �y�n �3�C�N�y�3�I�N�3�N �7�n�N�G�j�C�R�N���I�C�j�¡�j�3�N �0�3�a �;�3�a�¡�j�3 ���n�8�Y �?�C�3�a�y�n �8�3�@�I�j�3 �n�N�c �0���c �p�3�a�A
�c�j�¡�N�0�N�C�c �0�3�c �;�3�c���L�j�c�w�c�j�3�L�c�Y ���I�c �s�C�a �0�C�3 ���n�8�<���$�3 �E�3�0�3�c �3�C�N�y�3�I�N�3�N �;�3�a�¡�j�c �8�k�a �0���c
�;�3�c���L�j�c�w�c�j�3�L �q�3�a�c�j���N�0�3�N �@���j�j�3�N�. �G�R�N�N�j�3�N �s�C�a �0�C�3 �3�C�N�y�3�I�N�3�N �;�3�a�¡�j�3 �G�I���a �j�a�3�N�N�3�N�Y
�/�C�3�c �3�a�8�R�a�0�3�a�j�3 �b�,�@�N�C�j�j�c�j�3�I�I�3�N�. �0�C�3 ���n�c�G�n�N�8�j �<�3�$�3�N�. �s�3�I�,�@�3 �B�N�8�R�a�L���j�C�R�N�3�N �y�s�C�c�,�@�3�N
�0�3�N �;�3�a�¡�j�3�N ���n�c�<�3�j���n�c�,�@�j �s�3�a�0�3�N �L�k�c�c�3�N�Y �#�3�C �0�3�a �m�N�j�3�a�c�n�,�@�n�N�< �0�3�c �C�N�j�3�a�N�3�N �p�3�a�A
�@���I�j�3�N�c �3�C�N�3�c �;�3�a�¡�j�3�c �s�n�a�0�3�N �0�C�3 �B�N�8�R�a�L���j�C�R�N�3�N �3�a�c�C�,�@�j�I�C�,�@�Y �/�C�3�c�3 �G�R�N�N�j�3�N �s�C�a �0���N�N
�$�3�C �0�3�a �2�N�j�s�C�,�G�I�n�N�< �0�3�a �b�C�L�n�I���j�C�R�N �0�3�c �;�3�a�¡�j�c �N�n�j�y�3�N�Y �B�N �s�3�I�,�@�3�a �7�R�a�L �c�C�3 ���N�A
�<�3�8�a���<�j �R�0�3�a �y�n�a �p�3�a�8�k�<�n�N�< �<�3�c�j�3�I�I�j �s�3�a�0�3�N�. �s�C�a�0 �C�N ���$�c�,�@�N�C�j�j �ú�Y���Y�� �$�3�c�,�@�a�C�3�$�3�N�Y
�p�R�a�@�3�a �n�N�G�I���a�3 �7�n�N�G�j�C�R�N�3�N �q�3�a�c�j���N�0�3�N �s�C�a �$�3�c�c�3�a �C�N �p�3�a�$�C�N�0�n�N�< �L�C�j �3�C�N�3�a ���N�0�3�a�3�N
�7�n�N�G�j�C�R�N���I�C�j�¡�j �3�C�N�3�c �y�s�3�C�j�3�N �;�3�a�¡�j�3�c�Y

1.2 Simulationsframework
�x�n�N�¡�,�@�c�j �@���$�3�N �s�C�a �R�@�N�3 �0�C�3 �?�C�I�8�3 �3�C�N�3�c �7�a���L�3�s�R�a�G�c �q�3�a�c�n�,�@�j �3�C�N�3 �b�C�L�n�I���j�C�R�N �y�n
�3�a�c�j�3�I�I�3�N�Y �/���$�3�C �c�C�N�0 �3�C�N�C�<�3 �T�a�R�$�I�3�L�3 ���n�8�<�3�j�a�3�j�3�N�Y �#�3�C�c�U�C�3�I�@���8�j �c�3�C�3�N �@�C�3�a �0�C�3 �G�R�N�A
�c�C�c�j�3�N�j�3�N �#�3�a�3�,�@�N�n�N�<�3�N �0�3�a �x�3�C�j �C�N �0�3�a �b�C�L�n�I���j�C�R�N �R�0�3�a �0�3�a �F�R�L�L�n�N�C�G���j�C�R�N �q�3�a�A

��
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�/�n�a�,�@ �<�3�I�$�3 �H�C�N�C�3�N �C�c�j �0�C�3 �T�a�C�L�¡�a�3�N�3�a�<�C�3�\�n�3�I�I�3 �V�;���c�W ���N�<�3�<�3�$�3�N�Y �`�R�j �$�3�y�3�C�,�@�N�3�j
�0�3�N �7�I�n�c�c �0�3�c �s���a�L�3�N �r���c�c�3�a�c �V�p�R�a�I���n�8�W �n�N�0 �$�I���n �0�3�N �`�k�,�G�I���n�8 �0�3�c �G�k�@�I�3�a�3�N �r���c�A
�c�3�a�c�Y �/�C�3 �3�I�3�G�j�a�C�c�,�@�3 �2�N�3�a�<�C�3 �s�C�a�0 �0�n�a�,�@ �c�,�@�s���a�y�3 �H�C�N�C�3�N �0���a�<�3�c�j�3�I�I�j�Y

1.4 Simulation der Geräte
�/�C�3 �s�C�,�@�j�C�<�c�j�3 ���$�c�j�a���G�j�C�R�N �0�3�a �b�C�L�n�I���j�C�R�N �C�c�j �0�C�3 �2�N�3�a�<�C�3�3�C�N�@�3�C�j�Y �D�3�0�3 �2�N�3�a�<�C�3�L�3�N�<�3
�s�C�a�0 �C�N �F�C�I�R�s���j�j�c�j�n�N�0�3�N �V�G�r�@�W ���N�<�3�<�3�$�3�N�Y �/���0�n�a�,�@ �s�C�a�0 �0�C�3 �F�R�L�L�n�N�C�G���j�C�R�N �y�s�C�A
�c�,�@�3�N �0�3�N �;�3�a�¡�j�3�N �3�a�I�3�C�,�@�j�3�a�j�. �0�� �G�3�C�N�3 �s�3�C�j�3�a�3 �B�N�8�R�a�L���j�C�R�N �y�n�a �7�R�a�L �0�3�a �2�N�3�a�<�C�3
�V�j�@�3�a�L���I�. �3�I�3�G�j�a�C�c�,�@�. �,�@�3�L�C�c�,�@�W �L�C�j�<�3�j�3�C�I�j �s�3�a�0�3�N �L�n�c�c�Y �D�3�0�3�c �;�3�a�¡�j �G���N�N �C�N�j�3�a�N �0�C�3
�7�R�a�L �0�3�a �2�N�3�a�<�C�3 �C�N �0�C�3 �¡�\�n�C�q���I�3�N�j�3 �K�3�N�<�3 �C�N �G�r�@ �n�L�a�3�,�@�N�3�N�Y

�r�3�C�j�3�a�@�C�N �s�3�a�0�3�N �$�3�C�L �i�a���N�c�8�3�a �q�R�N �2�N�3�a�<�C�3 �G�3�C�N�3 �H�3�C�j�n�N�<�c�q�3�a�I�n�c�j�3 �$�3�a�k�,�G�c�C�,�@�A
�j�C�<�j�Y �B�N �0�3�a �b�C�L�n�I���j�C�R�N �C�c�j �N�C�,�@�j �a�3�I�3�q���N�j�. �R�$ �0���c �?�3�C�y�n�N�<�c�a�R�@�a �0�C�3 �r�¡�a�L�3 �C�N �0�3�N
�3�a�c�j�3�N �R�0�3�a �8�k�N�8�j�3�N �b�j�R�,�G �j�a���N�c�U�R�a�j�C�3�a�j �R�0�3�a �s�C�3 �I���N�< �0���c �b�j�a�R�L�G���$�3�I �C�c�j�Y �B�L �2�L�U�8�¡�N�A
�<�3�a�<�3�a�¡�j �G�R�L�L�j �0�C�3 �c�3�I�$�3 �2�N�3�a�<�C�3�L�3�N�<�3 ���N�. �s�C�3 �0���c �b�3�N�0�3�<�3�a�¡�j �<�3�c�,�@�C�,�G�j �@���j �/�3�a
�B�N�8�R�a�L���j�C�R�N�c���n�c�j���n�c�,�@ �y�s�C�c�,�@�3�N �0�3�N �;�3�a�¡�j�3�N �C�c�j �C�L�L�3�a �$�C�I���j�3�a���I�Y �#�3�N�Ñ�j�C�<�j�3 �r�3�a�j�3
�s�3�a�0�3�N ���N�<�3�8�a���<�j �R�0�3�a ���N �0���c �3�N�j�c�U�a�3�,�@�3�N�0�3 �;�3�a�¡�j �<�3�c�3�N�0�3�j�Y �2�c �<�C�$�j �G�3�C�N�3 �B�N�c�j���N�y�.
�0�C�3 �k�$�3�a ���I�I�3 �T���a���L�3�j�3�a �q�3�a�8�k�<�j �n�N�0 ���I�c �b�,�@�N�C�j�j�c�j�3�I�I�3 �0�C�3�N�j�Y

1.4.1 Blockheizkraftwerk

�/���c �#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G �C�c�j �C�L �#���c�C�c�A�b�y�3�N���a�C�R �0���c �s�C�,�@�j�C�<�c�j�3 �;�3�a�¡�j �n�L �r�¡�a�L�3 �$�3�A
�a�3�C�j�y�n�c�j�3�I�I�3�N�Y �;�I�3�C�,�@�y�3�C�j�C�< �s�C�a�0 �b�j�a�R�L �<�3�I�C�3�8�3�a�j�. �0�3�a �C�L �?���n�c �<�3�N�n�j�y�j �s�3�a�0�3�N �G���N�N�Y

Funktionsweise
�#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G�3 ���a�$�3�C�j�3�N �N���,�@ �0�3�L �T�a�C�N�y�C�U �0�3�a �F�a���8�j�A�r�¡�a�L�3�A�F�R�U�U�I�n�N�<�Y �/�C�3�c�3
�$�3�y�3�C�,�@�N�3�j �0�C�3 �M�n�j�y�n�N�< �0�3�a ���$�8���I�I�3�N�0�3�N �r�¡�a�L�3�3�N�3�a�<�C�3�. �$�3�C �0�3�a �;�3�s�C�N�N�n�N�< �q�R�N
�3�I�3�G�j�a�C�c�,�@�3�a �2�N�3�a�<�C�3�Y �/�3�a �M�n�j�y�n�N�<�c�<�a���0 �0�3�c �#�a�3�N�N�c�j�R�{�c �s�C�a�0 �c�R�L�C�j �3�a�@�Ñ�@�j�Y �F�3�a�N�3�I�3�A
�L�3�N�j �C�c�j �3�C�N �;�3�N�3�a���j�R�a�. �0�3�a �L�3�C�c�j �0�n�a�,�@ �0�C�3 �p�3�a�$�a�3�N�N�n�N�< �q�R�N �2�a�0�<���c ���N�<�3�j�a�C�3�$�3�N
�s�C�a�0�Y �/�3�a �0�n�a�,�@ �0�3�N �;�3�N�3�a���j�R�a �y�n�a �p�3�a�8�k�<�n�N�< �<�3�c�j�3�I�I�j�3 �3�I�3�G�j�a�C�c�,�@�3 �b�j�a�R�L �G���N�N �c�R�A
�s�R�@�I �C�L �?���n�c �<�3�N�n�j�y�j�. ���I�c ���n�,�@ �C�N �0���c �Ñ�{�3�N�j�I�C�,�@�3 �b�j�a�R�L�N�3�j�y �3�C�N�<�3�c�U�3�C�c�j �s�3�a�0�3�N�Y
�;�3�L�3�c�c�3�N �s�C�a�0 �0�C�3�c �0�n�a�,�@ �0�3�N �x�s�3�C�s�3�<�3�y�¡�@�I�3�a �V���$�c�,�@�N�C�j�j �ú�Y�Ê�Y�Ê�W�Y �/�n�a�,�@ �0�3�N ���N�A
�j�a�C�3�$ �0�3�c �;�3�N�3�a���j�R�a�c �3�N�j�c�j�3�@�j �C�L �p�3�a�$�a�3�N�N�n�N�<�c�L�R�j�R�a �j�@�3�a�L���I�3 �2�N�3�a�<�C�3�Y �/�C�3�c�3 �L�n�c�c
�0�n�a�,�@ �3�C�N�3 �F�k�@�I�n�N�< ���$�<�3�8�k�@�a�j �s�3�a�0�3�N�Y �/�C�3 �2�N�3�a�<�C�3 �C�L �F�k�@�I�L�C�j�j�3�I �$�I�3�C�$�j �N�C�,�@�j �n�N�A
�<�3�N�n�j�y�j�. �c�R�N�0�3�a�N �s�C�a�0 �s�3�C�j�3�a �q�3�a�s�3�N�0�3�j�Y �/�C�3�c �L���,�@�j �0�C�3 �F�a���8�j�A�r�¡�a�L�3�A�F�R�U�U�I�n�N�<
���n�c�Y ���$�s�¡�a�L�3 �0�C�3�N�j �0���y�n �0�3�N �r�¡�a�L�3�c�U�3�C�,�@�3�a �L�C�j �@�3�C�G�3�L �r���c�c�3�a �y�n �$�3�8�k�I�I�3�N�Y �/���a�A
���n�c �s�C�a�0 �s�C�3�0�3�a�n�L �0���c �?�3�C�y�n�N�<�c�c�w�c�j�3�L �L�C�j �2�N�3�a�<�C�3 �q�3�a�c�R�a�<�j �n�N�0 �r���a�L�s���c�c�3�a
�$�3�a�3�C�j�<�3�c�j�3�I�I�j�Y

�/�C�3 �p�R�a�I���n�8�j�3�L�U�3�a���j�n�a �0�3�c �#�?�F�r�c �L�n�c�c �C�L�L�3�a �C�L �#�3�a�3�C�,�@�Ç�Ç �ï�+�"���7 �ï�+�I�C�3�<�3�N�.
�n�L �3�C�N�3 ���n�c�a�3�C�,�@�3�N�0�3 �F�k�@�I�n�N�< �0�3�c �K�R�j�R�a�c �y�n �<�3�s�¡�@�a�I�3�C�c�j�3�N �)�����*�Y �m�L �0�C�3�c �c�C�,�@�3�a�A
�y�n�c�j�3�I�I�3�N �s�C�a�0 �@�¡�n�~�< �3�C�N �3�C�<�3�N�3�a �F�a�3�C�c�I���n�8 �y�s�C�c�,�@�3�N �#�?�F�r �n�N�0 �r�¡�a�L�3�c�U�3�C�,�@�3�a
�3�C�N�<�3�c�3�j�y�j�Y �j�$�3�a �3�C�N�3�N �K�C�c�,�@�3�a �R�0�3�a �r�¡�a�L�3�j���n�c�,�@�3�a �s�C�a�0 �0�3�a �`�k�,�G�I���n�8 �0�3�a �?�3�C�y�n�N�<
�V���7 �ï�+�"���7 �ï�+�W �L�C�j �s�¡�a�L�3�a�3�L �r���c�c�3�a �0�3�c �r�¡�a�L�3�c�U�3�C�,�@�3�a�c �<�3�L�C�c�,�@�j �n�N�0 �c�R �0�C�3 �U���c�A
�c�3�N�0�3 �p�R�a�I���n�8�j�3�L�U�3�a���j�n�a �0�3�c �#�?�F�r�c �$�3�a�3�C�j�<�3�c�j�3�I�I�j �)�ú�¿�*�Y �/�C�3 ���N�8���I�I�3�N�0�3 �j�@�3�a�L�C�c�,�@�3
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�2�N�3�a�<�C�3�L�3�N�<�3 �C�c�j �0�3�n�j�I�C�,�@ �@�Ñ�@�3�a ���I�c �0�C�3 �K�3�N�<�3 ���N �<�I�3�C�,�@�y�3�C�j�C�< �$�3�a�3�C�j�<�3�c�j�3�I�I�j�3�L �3�I�3�G�A
�j�a�C�c�,�@�3�N �b�j�a�R�L�Y �/�3�a �r�C�a�G�n�N�<�c�<�a���0�. �L�C�j �0�3�L �3�I�3�G�j�a�C�c�,�@�3 �2�N�3�a�<�C�3 ���n�c �0�3�L �#�a�3�N�N�c�j�R�{
�n�L�<�3�s���N�0�3�I�j �s�C�a�0�. �I�C�3�<�j �$�3�C �,�C�a�,�����7 �X�Y �i�@�3�a�L�C�c�,�@�3 �2�N�3�a�<�C�3 �G���N�N �y�n �k�$�3�a�Ç�7 �X���n�c
�0�3�a �2�C�N�<���N�<�c�3�N�3�a�<�C�3 �n�L�<�3�s���N�0�3�I�j �s�3�a�0�3�N�Y �/���a���n�c �a�3�c�n�I�j�C�3�a�j �3�C�N �M�n�j�y�n�N�<�c�<�a���0 �q�R�N
�¿�7 �X�"�î�Ç �X�Y �?�3�a�G�Ñ�L�L�I�C�,�@�3 �F�R�@�I�3�G�a���8�j�s�3�a�G�3 �R�@�N�3 �F�a���8�j�A�r�¡�a�L�3�A�F�R�U�U�I�n�N�< �3�a�a�3�C�,�@�3�N
�3�C�N�3�N �r�C�a�G�n�N�<�c�<�a���0 �q�R�N���¿ �X�n�N�0 ���n�,�@ �;���c�G�a���8�j�s�3�a�G�3 �G�Ñ�N�N�3�N �0�3�N �#�a�3�N�N�c�j�R�{ �N�n�a
�y�n �L���u�C�L���I ���7 �X �N�n�j�y�3�N �)���7�*�Y

�2�C�N�C�<�3 �#�?�F�r�c �q�3�a�8�k�<�3�N �k�$�3�a �3�C�N�3�N �L�R�0�n�I�C�3�a�3�N�0�3�N �#�3�j�a�C�3�$�c�L�R�0�n�c�Y �/���L�C�j �C�c�j �3�c
�L�Ñ�<�I�C�,�@�. �0�C�3 �/�a�3�@�y���@�I �0�3�c �K�R�j�R�a�c �y�n �q���a�C�C�3�a�3�N �n�N�0 �c�R�L�C�j �0�C�3 ���n�c�I���c�j�n�N�< �y�n �c�j�3�n�A
�3�a�N�Y �/���$�3�C �<�C�$�j �3�c �3�C�N�3 �L�C�N�C�L���I�3 ���n�c�I���c�j�n�N�<�. �n�N�j�3�a �0�3�a �G�3�C�N �#�3�j�a�C�3�$ �L�Ñ�<�I�C�,�@ �C�c�j
�n�N�0 �0���c �#�?�F�r ���n�c�<�3�c�,�@���I�j�3�j �s�C�a�0�Y �j�$�3�a �0�3�a �K�C�N�C�L���I���n�c�I���c�j�n�N�< �G���N�N �0�C�3 �/�a�3�@�A
�y���@�I �3�N�j�s�3�0�3�a �c�j�n�8�3�N�I�R�c �R�0�3�a �C�N �8�3�c�j�3�N �b�,�@�a�C�j�j�3�N �3�C�N�<�3�c�j�3�I�I�j �s�3�a�0�3�N�Y �#�3�C �<�3�a�C�N�<�3�a�3�a
�/�a�3�@�y���@�I �s�C�a�0 �s�3�N�C�<�3�a �#�a�3�N�N�c�j�R�{ �$�3�N�Ñ�j�C�<�j �n�N�0 �c�R�L�C�j ���n�,�@ �s�3�N�C�<�3�a �j�@�3�a�L�C�c�,�@�3 �n�N�0
�3�I�3�G�j�a�C�c�,�@�3 �2�N�3�a�<�C�3 ���$�<�3�<�3�$�3�N�Y �B�L ���I�I�<�3�L�3�C�N�3�N �N�C�L�L�j �L�C�j �0�3�a ���n�c�I���c�j�n�N�< ���n�,�@
�0�3�a �r�C�a�G�n�N�<�c�<�a���0 �n�L �$�C�c �y�n�� �X�� ���$�Y �2�c �s�C�a�0 ���I�c�R �N�C�,�@�j �N�n�a �C�N ���$�c�R�I�n�j�3�N �x���@�I�3�N�.
�c�R�N�0�3�a�N ���n�,�@ �C�N �`�3�I���j�C�R�N �y�n�a �2�C�N�<���N�<�c�3�N�3�a�<�C�3 �s�3�N�C�<�3�a �2�N�3�a�<�C�3 ���$�<�3�<�3�$�3�N�Y

�;�3�c�j�3�n�3�a�j �s�C�a�0 �0���c �#�?�F�r �k�$�3�a �0�3�N �2�N�3�a�<�C�3�$�3�0���a�8�Y �m�N�j�3�a�c�,�@�C�3�0�3�N �s�C�a�0 �y�s�C�c�,�@�3�N
�0�3�a�s�¡�a�L�3�<�3�8�k�@�a�j�3�N�n�N�0�c�j�a�R�L�<�3�8�k�@�a�j�3�N�7���@�a�s�3�C�c�3�Y �b�j���N�0���a�0�L�¡�G�C�< �s�C�a�0 �q�3�a�c�n�,�@�j�.
�0�3�N �#�3�0���a�8 ���N �j�@�3�a�L���I�3�a �2�N�3�a�<�C�3 �y�n �0�3�,�G�3�N �V�s�¡�a�L�3�<�3�8�k�@�a�j�W�Y �B�c�j �0�C�3 �i�3�L�U�3�a���j�n�a �C�L
�r�¡�a�L�3�c�U�3�C�,�@�3�a �y�n �N�C�3�0�a�C�<�. �s�C�a�0 �0���c �#�?�F�r ���N�<�3�c�,�@���I�j�3�j�Y �r�3�N�N �0���c �#�?�F�r �L�R�0�n�A
�I�C�3�a�3�N �G���N�N�. �s�C�a�0 �0�C�3 ���n�c�I���c�j�n�N�< ���N �0�C�3 �?�Ñ�@�3 �0�3�c �j�@�3�a�L���I�3�N �#�3�0���a�8�c ���N�<�3�U���c�c�j�Y �/�3�a
���N�8���I�I�3�N�0�3 �b�j�a�R�L �s�C�a�0 �$�3�C �#�3�0���a�8 �q�R�a �Q�a�j �<�3�N�n�j�y�j �R�0�3�a ���N�0�3�a�N�8���I�I�c �C�N�c �Ñ�{�3�N�j�I�C�,�@�3
�b�j�a�R�L�N�3�j�y �3�C�N�<�3�c�U�3�C�c�j�Y �/�3�a �b�j�a�R�L�$�3�0���a�8 �s�C�a�G�j �c�C�,�@ �E�3�0�R�,�@ �N�C�,�@�j ���n�8 �0���c �p�3�a�@���I�j�3�N �0�3�c
�#�?�F�r�c ���n�c�Y �#�3�C �0�3�a�c�j�a�R�L�<�3�8�k�@�a�j�3�N�7���@�a�s�3�C�c�3 �s�C�a�0 �0�C�3 ���n�c�I���c�j�n�N�< �0�3�c �#�?�F�r�c �N���,�@
�0�3�L �b�j�a�R�L�$�3�0���a�8 �$�3�a�3�,�@�N�3�j�Y �/�C�3�c �C�c�j �N�C�,�@�j �$�3�C ���I�I�3�N �#�?�F�r�c �L�Ñ�<�I�C�,�@�Y �r�3�N�N �3�I�3�G�j�a�C�A
�c�,�@�3 �2�N�3�a�<�C�3 �$�3�N�Ñ�j�C�<�j �s�C�a�0�. �C�c�j �0���c �#�?�F�r ���N�<�3�c�,�@���I�j�3�j �n�N�0 �L�R�0�n�I�C�3�a�j �3�N�j�c�U�a�3�,�@�3�N�0
�0�3�c �#�3�0���a�8�c�Y �#�3�<�a�3�N�y�j �s�C�a�0 �0�C�3 �H���n�8�y�3�C�j �E�3�0�R�,�@ �s�3�C�j�3�a�@�C�N �0�n�a�,�@ �0�3�N �r�¡�a�L�3�c�U�3�C�A
�,�@�3�a�Y �/�C�3�c�3�a �N�C�L�L�j �0�C�3 ���$�8���I�I�3�N�0�3 �j�@�3�a�L���I�3 �2�N�3�a�<�C�3 ���n�8�Y �B�c�j �G�3�C�N�3 �s�3�C�j�3�a�3 ���n�8�N���@�L�3
�j�@�3�a�L�C�c�,�@�3�a �2�N�3�a�<�C�3 �L�Ñ�<�I�C�,�@�. �c�,�@���I�j�3�j �c�C�,�@ �0���c �#�?�F�r ���n�c �b�C�,�@�3�a�@�3�C�j�c�<�a�k�N�0�3�N ���n�c
�V���$�c�,�@�N�C�j�j �ú�Y�Ê�Y���W�Y ���n�,�@ �$�3�C �s�3�C�j�3�a �$�3�c�j�3�@�3�N�0�3�L �b�j�a�R�L�$�3�0���a�8 �L�n�c�c �3�c �y�n �0�C�3�c�3�a �M�R�j�A
���$�c�,�@���I�j�n�N�< �G�R�L�L�3�N�Y

�/���c �#�?�F�r �L�n�c�c �a�3�<�3�I�L�¡�G�C�< �<�3�s���a�j�3�j �s�3�a�0�3�N�. �s�R�$�3�C �y�n�L �#�3�C�c�U�C�3�I �0���c �K�R�j�R�a�3�N�Ñ�I
�<�3�s�3�,�@�c�3�I�j �s�C�a�0 �n�N�0 �3�C�N�C�<�3 ���N�0�3�a�3 �p�3�a�c�,�@�I�3�C�G�j�3�C�I�3 �<�3�U�a�k�8�j �s�3�a�0�3�N�Y �/�3�a �x�3�C�j�U�n�N�G�j
�0�3�a �r���a�j�n�N�< �a�C�,�@�j�3�j �c�C�,�@ �0���$�3�C �L�3�C�c�j �N���,�@ �0�3�N �#�3�j�a�C�3�$�c�c�j�n�N�0�3�N �n�N�0 �I�C�3�<�j �C�L �#�3�a�,�@�3�C
�q�R�N �ú�Ê�7�7 �@�"�ú�7 �7�7�7 �@ �H���n�8�y�3�C�j �)���7�*�Y

Simulation
�/�C�3 �b�C�L�n�I���j�C�R�N �0�3�c �#�?�F�r�c �$���c�C�3�a�j ���n�8 �q�3�a�c�,�@�C�3�0�3�N�3�N �T���a���L�3�j�3�a�N�Y �/�C�3 �L���u�C�L���I�3
�2�C�N�<���N�<�c�I�3�C�c�j�n�N�< �<�C�$�j ���N�. �s�C�3 �q�C�3�I �#�a�3�N�N�c�j�R�{ ���n�8�<�3�N�R�L�L�3�N �s�3�a�0�3�N �G���N�N�Y �b�,�@�R�N
���N �0�C�3�c�3�a �b�j�3�I�I�3 �s�C�a�0 �C�N �0�3�a �b�C�L�n�I���j�C�R�N �E�3�0�R�,�@ ���$�c�j�a���@�C�3�a�j�. �n�L �s�3�I�,�@�3�N �#�a�3�N�N�c�j�R�{
�3�c �c�C�,�@ �@���N�0�3�I�j�Y �r�C�a �<�3�$�3�N �0�C�3 �¡�\�n�C�q���I�3�N�j�3 �H�3�C�c�j�n�N�< �0�3�c �2�N�3�a�<�C�3�j�a�¡�<�3�a�c �C�N�G�r ���N�Y

���B�N�j�3�a�q�C�3�s �L�C�j �?�3�a�a�N �;���C�I�8�n�G ���L ���Ê�Y�7���Y���7�ú�Ê�.http://www.bhkw-consult.de/en/bhkw-
consult_kontakt.html �V���$�<�3�a�n�8�3�N ���L ���Ç�Y�7�¿�Y���7�ú�Ê�W�Y
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���Y�� �K�3�j�@�R�0�3�N

2.2.1 Anforderungen sammeln

���L ���N�8���N�< �0�3�c �T�a�R�E�3�G�j�3�c �L�k�c�c�3�N �y�n�3�a�c�j �0�C�3 �/�R�L�¡�N�3 �3�a�8�R�a�c�,�@�j �n�N�0 �0�C�3 �x�C�3�I�<�a�n�U�U�3�N
�0�3�~�N�C�3�a�j �s�3�a�0�3�N�Y �r�C�,�@�j�C�< �s���a �3�c �@�C�3�a�. �q�C�3�I�3 �B�N�8�R�a�L���j�C�R�N�3�N �0�n�a�,�@ �0�C�3 �M�n�j�y�3�a�c�j�n�0�C�3�N
�y�n �c���L�L�3�I�N�Y

Interviews
�B�N�j�3�a�q�C�3�s�c �c�C�N�0 �U�3�a�c�Ñ�N�I�C�,�@�3 �;�3�c�U�a�¡�,�@�3 �L�C�j �i�3�C�I�N�3�@�L�3�a�N �0�3�a �M�n�j�y�3�a�<�a�n�U�U�3�N�Y �b�C�3
�G�Ñ�N�N�3�N ���n�,�@ �k�$�3�a �0���c �i�3�I�3�8�R�N �0�n�a�,�@�<�3�8�k�@�a�j �s�3�a�0�3�N�Y �/�3�a �B�N�j�3�a�q�C�3�s�3�a �$�3�a�3�C�j�3�j �C�L
�p�R�a���n�c �3�C�N�C�<�3 �7�a���<�3�N �q�R�a �n�N�0 �c�j�3�I�I�j �c�C�3 �0�3�L �i�3�C�I�N�3�@�L�3�a�Y �/���c �B�N�j�3�a�q�C�3�s �s�C�a�0 �@�C�3�a �q�R�N
�0�3�L �B�N�j�3�a�q�C�3�s�3�a �<�3�I�3�C�j�3�j�. �3�c �G���N�N ���$�3�a �j�a�R�j�y�0�3�L �3�C�N �;�3�c�U�a�¡�,�@ �y�n�c�j���N�0�3 �G�R�L�L�3�N�Y
�B�N �B�N�j�3�a�q�C�3�s�c �G���N�N �C�N �3�C�N�3�a �G�n�a�y�3�N �x�3�C�j �c�3�@�a �q�C�3�I �k�$�3�a �0�C�3 �M�n�j�y�3�a �@�3�a���n�c�<�3�8�n�N�0�3�N
�s�3�a�0�3�N�Y �b�C�3 �c�C�N�0 �3�C�N�3 �c�3�@�a �3�{�3�G�j�C�q�3 �K�3�j�@�R�0�3�. �n�L ���N�8�R�a�0�3�a�n�N�<�3�N �y�n �C�0�3�N�j�C�~�y�C�3�a�3�N
�n�N�0 �0�C�3 �/�R�L�¡�N�3 �N�¡�@�3�a �G�3�N�N�3�N�y�n�I�3�a�N�3�N �)���Ê�*�Y

�B�N�j�3�a�q�C�3�s�c �s���a�3�N �n�N�c�3�a�3 �L�3�C�c�j �<�3�N�n�j�y�j�3 �K�3�j�@�R�0�3 �8�k�a �M�n�j�y�3�a�c�j�n�0�C�3�N�Y �/�n�a�,�@ �0���c
�;�3�c�U�a�¡�,�@ �L�C�j �0�3�N �i�3�C�I�N�3�@�L�3�a�N �3�a�<���$�3�N �c�C�,�@ �C�L�L�3�a �s�3�C�j �L�3�@�a �2�a�G�3�N�N�j�N�C�c�c�3 ���I�c �3�a�A
�s���a�j�3�j�Y ���L �3�|�y�C�3�N�j�3�c�j�3�N �s���a�3�N �0�C�3 �B�N�j�3�a�q�C�3�s�c�. �0�C�3 �U�3�a�c�Ñ�N�I�C�,�@ �c�j���j�j�8���N�0�3�N�Y ���$�3�a
���n�,�@ �0�C�3 �c�U�R�N�j���N�3�N �j�3�I�3�8�R�N�C�c�,�@�3�N �B�N�j�3�a�q�C�3�s�c �<���$�3�N ���N�j�s�R�a�j�3�N ���n�8 �<�3�a���0�3 ���G�j�n�3�I�I�3
�7�a���<�3�N �n�N�0 �G�R�N�N�j�3�N �C�N �3�C�N�3�a �c�3�@�a �G�n�a�y�3�N �x�3�C�j �<�a�R�G�3�N �M�n�j�y�3�N �$�a�C�N�<�3�N�Y

Contextual-Inquiry
�+�R�N�j�3�u�j�n���I�A�B�N�\�n�C�a�w�c �$���c�C�3�a�3�N ���n�8 �0�3�L �K���c�j�3�a�A���U�U�a�3�N�j�C�,�3 �K�R�0�3�I�I �0�3�c �H�3�a�N�3�N�c �)�ú�ú�*�Y
�/�3�a �B�N�j�3�a�q�C�3�s�3�a �I�3�a�N�j �0���0�n�a�,�@�. �0���c�c �3�C�N�3 �T�3�a�c�R�N �0�3�a �x�C�3�I�<�a�n�U�U�3 �<�I�3�C�,�@�y�3�C�j�C�< �$�3�8�a���<�j
�n�N�0 �$�3�C �0�3�a ���n�c�8�k�@�a�n�N�< �C�@�a�3�a ���n�8�<���$�3�N �$�3�R�$���,�@�j�3�j �s�C�a�0�Y �r�¡�@�a�3�N�0 �0�3�c �+�R�N�j�3�u�j�n�j���I�A
�B�N�\�n�C�a�w�c �3�a�I�¡�n�j�3�a�j �0�3�a �i�3�C�I�N�3�@�L�3�a �c�3�C�N�3 ���a�$�3�C�j�c���$�I�¡�n�8�3 �C�N �c�3�C�N�3�a �<�3�s�R�@�N�j�3�N ���a�$�3�C�j�c�A
�n�L�<�3�$�n�N�<�Y �/�3�a �B�N�j�3�a�q�C�3�s�3�a �$�3�G�R�L�L�j �B�N�8�R�a�L���j�C�R�N�3�N �0���a�k�$�3�a�. �s���N�N�. �s�C�3 �R�8�j�. �s�C�3
�n�N�0 �s�R �0�C�3 �T�3�a�c�R�N �0�C�3�c�3 ���n�8�<���$�3�N ���n�c�8�k�@�a�j �n�N�0 �G���N�N �3�$�3�N�8���I�I�c �2�L�R�j�C�R�N�3�N �$�3�R�$�A
���,�@�j�3�N�Y �b�R �$�C�3�j�3�j �0���c �+�R�N�j�3�u�j�n���I�A�B�N�\�n�C�a�w �j�C�3�8�3 �2�C�N�$�I�C�,�G�3 �C�N �0�3�N ���a�$�3�C�j�c���I�I�j���< �0�3�a
�x�C�3�I�<�a�n�U�U�3 �)�ú�ú�*�Y

���n�c �+�R�N�j�3�u�j�n���I�A�B�N�\�n�C�a�w�c �G�R�N�N�j�3�N �s�C�a �0�C�3 �L�3�C�c�j�3�N �N�k�j�y�I�C�,�@�3�N �B�N�8�R�a�L���j�C�R�N�3�N �y�C�3�A
�@�3�N�Y �H�3�C�0�3�a �C�c�j �0�C�3�c�3 �K�3�j�@�R�0�3 �8�k�a �$�3�C�0�3 �b�3�C�j�3�N �c�3�@�a �y�3�C�j�C�N�j�3�N�c�C�q�Y

2.2.2 Anforderungen mit Personas auswerten

�/�C�3 �2�a�<�3�$�N�C�c�c�3 ���n�c �B�N�j�3�a�q�C�3�s�c �n�N�0 �+�R�N�j�3�u�j�n���I�A�B�N�\�n�C�a�w�c �s�n�a�0�3�N �q�R�N �n�N�c �L�3�C�c�j �C�N
�7�R�a�L �q�R�N �M�R�j�C�y�3�N �8�3�c�j�<�3�@���I�j�3�N�Y �m�L�c�R �L�3�@�a �B�N�8�R�a�L���j�C�R�N�3�N �@�C�N�y�n�G�R�L�L�3�N�. �0�3�c�j�R
�c�,�@�s�C�3�a�C�<�3�a �s�C�a�0 �3�c�. ���I�I�3 �2�a�<�3�$�N�C�c�c�3 �C�L �#�I�C�,�G �y�n �$�3�@���I�j�3�N�Y

�/�3�a �$�3�c�j�3 �r�3�<�. �3�c �q�C�3�I�3�N �q�3�a�c�,�@�C�3�0�3�N�3�N �M�n�j�y�3�a�N �a�3�,�@�j �y�n �L���,�@�3�N �C�c�j
�3�c�. �8�k�a �3�C�N�3�N �c�U�3�y�C�~�c�,�@�3�N �T�3�a�c�R�N�3�N�j�w�U �L�C�j �c�U�3�y�C�~�c�,�@�3�N �#�3�0�k�a�8�N�C�c�c�3�N �y�n
�0�3�c�C�<�N�3�N�Y �V�j�$�3�a�c�3�j�y�j �N���,�@ �)�ú�ú�*�W�Y

�T�3�a�c�R�N���c �c�C�N�0 �0�3�j���C�I�I�C�3�a�j�3�. �y�n�c���L�L�3�N�<�3�c�3�j�y�j�3 �M�n�j�y�3�a�A�b�j�3�a�3�R�j�w�U�3�N�. �0�C�3 �n�N�j�3�a�c�,�@�C�3�0�I�C�A
�,�@�3 �;�a�n�U�U�3�N �q�R�N �p�3�a�@���I�j�3�N�c�s�3�C�c�3�N�. �2�C�N�c�j�3�I�I�n�N�<�3�N�. �M�3�C�<�n�N�<�3�N�. �x�C�3�I�3�N �n�N�0 �K�R�j�C�q�3�N
�a�3�U�a�¡�c�3�N�j�C�3�a�3�N�. �0�C�3 �C�N �0�3�a �M�n�j�y�3�a�c�j�n�0�C�3 �$�3�R�$���,�@�j�3�j �n�N�0 �C�0�3�N�j�C�~�y�C�3�a�j �s�n�a�0�3�N �V�k�$�3�a�A
�c�3�j�y�j �N���,�@ �)�ú�ú�*�W�Y �T�3�a�c�R�N���c �@�3�I�8�3�N �0���$�3�C�. �q�R�N �q�C�3�I�3�N �2�C�N�y�3�I�U�3�a�c�R�N�3�N �y�n ���$�c�j�a���@�C�3�a�3�N�Y
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���Y�� �K�3�j�@�R�0�3�N

�c�C�,�@ ���n�8 �0�C�3 �#�3�N�n�j�y�3�a�R�$�3�a�•�¡�,�@�3 �q�R�NecoControl�Y �;�3�N�n�j�y�j �s�n�a�0�3�N �@�C�3�a �0�C�3 �<�I�3�C�A
�,�@�3�N �i�3�,�@�N�R�I�R�<�C�3�N �V�?�i�K�H �n�N�0 �D���q���b�,�a�C�U�j�W �s�C�3 �0���c �2�N�0�U�a�R�0�n�G�j ���n�,�@ �N�n�j�y�3�N �s�C�a�0�Y
�2�C�N �p�R�a�j�3�C�I �8�k�a �n�N�c �s���a �0���$�3�C�. �0���c�c �n�N�c�3�a�3 �b�R�8�j�s���a�3�. ���I�c�R ���n�,�@ �0�3�a �?�C�<�@�A�7�C�0�3�I�C�j�w�A
�T�a�R�j�R�j�w�U�. �C�N �E�3�0�3�L �#�a�R�s�c�3�a �I�¡�n�8�j�Y �b�R �G�R�N�N�j�3�N �s�C�a �U�3�a �b�,�a�3�3�N�A�b�@���a�C�N�< �c�,�@�R�N �q�R�a �0�3�a
�2�N�j�s�C�,�G�I�n�N�< �0�3�c �2�N�0�U�a�R�0�n�G�j�c �7�3�3�0�$���,�G ���n�,�@ �q�R�N �M�n�j�y�3�a�N �$�3�G�R�L�L�3�N�. �0�C�3 �s�C�a �N�C�,�@�j
�$�3�c�n�,�@�3�N �G�R�N�N�j�3�N�Y

Usability-Testing mit Thinking-Aloud-Method
�r�¡�@�a�3�N�0 �3�C�N�3�c �m�c���$�I�C�I�C�j�w�A�i�3�c�j�c �s�C�a�0 �0���c �2�N�0�U�a�R�0�n�G�j �R�0�3�a �3�C�N �T�a�R�j�R�j�w�U �q�R�N �T�3�a�c�R�A
�N�3�N ���n�c �0�3�a �x�C�3�I�<�a�n�U�U�3 �<�3�j�3�c�j�3�j�Y �/�3�a �i�3�C�I�N�3�@�L�3�a �L�n�c�c �0�n�a�,�@ �B�N�j�3�a���G�j�C�R�N �L�C�j �0�3�a
�b�R�8�j�s���a�3 �q�3�a�c�,�@�C�3�0�3�N�3 ���n�8�<���$�3�N �3�a�8�k�I�I�3�N�Y �/�3�a �B�N�j�3�a�q�C�3�s�3�a �$�3�R�$���,�@�j�3�j �s�¡�@�a�3�N�0�0�3�c�A
�c�3�N�. �L�C�j �s�3�I�,�@�3�N �F�I�C�,�G�c �n�N�0 �M���q�C�<���j�C�R�N�c�U�8���0�3�N �0�C�3 ���n�8�<���$�3�N �3�a�8�k�I�I�j �s�n�a�0�3�N �n�N�0
���,�@�j�3�j �<�I�3�C�,�@�y�3�C�j�C�< ���n�,�@ ���n�8 �;�3�c�C�,�@�j�c���n�c�0�a�k�,�G�3�. �n�L �2�L�R�j�C�R�N�3�N ���$�I�3�c�3�N �y�n �G�Ñ�N�N�3�N�Y
�;�3�@�R�I�8�3�N �@���j �0���$�3�C ���n�,�@ �0�C�3 ���i�@�C�N�G�C�N�< ���I�R�n�0 �K�3�j�@�R�0�� �$�3�C �s�3�I�,�@�3�a �0�3�a �i�3�C�I�N�3�@�L�3�a
�c�3�C�N�3 �;�3�0���N�G�3�N �I���n�j ���n�c�c�U�a�C�,�@�j �)�ú�ú�*�Y �b�R �G���N�N �N���,�@�q�R�I�I�y�R�<�3�N �s�3�a�0�3�N�. �s���a�n�L �0�3�a
�M�n�j�y�3�a �s�C�3 �L�C�j �0�3�a �b�R�8�j�s���a�3 �C�N�j�3�a���<�C�3�a�j �n�N�0 �s�R �K�C�c�c�q�3�a�c�j�¡�N�0�N�C�c�c�3 �q�R�a�I�C�3�<�3�N�Y

�/�� �$�3�C �n�N�c �0���c �m�c���$�C�I�C�j�w�A�i�3�c�j�C�N�< �R�8�j �U�3�a �b�,�a�3�3�N�A�b�@���a�C�N�< �q�R�a�<�3�N�R�L�L�3�N �s�n�a�0�3�. �s���a
�8�k�a �n�N�c �0�C�3 �i�@�C�N�G�C�N�<�A���I�R�n�0�A�K�3�j�@�R�0 �c�3�@�a �@�C�I�8�a�3�C�,�@�Y �;�3�j�3�c�j�3�j �s�n�a�0�3�N �c�R �0�3�a �?�C�<�@�A
�7�C�0�3�I�C�j�w�A�T�a�R�j�R�j�w�U �c�R�s�C�3 �0���c �2�N�0�U�a�R�0�n�G�j�Y �b�,�@�I�C�3�G�I�C�,�@ �c�C�N�0 �s�C�a �0���y�n �k�$�3�a�<�3�<���N�<�3�N�.
���n�,�@ �i�3�C�I�N�3�@�L�3�a�. �0�C�3 �s�C�a �$�3�c�n�,�@�j �@���$�3�N�. ���n�8�y�n�8�R�a�0�3�a�N�. �C�@�a�3 �p�R�a�<�3�@�3�N�c�s�3�C�c�3 �y�n �3�a�A
�I�¡�n�j�3�a�N�Y

Hallway-Testing
�2�C�N�3 �s�3�C�j�3�a�3 �7�R�a�L �0�3�c �m�c���$�C�I�C�j�w�A�i�3�c�j�C�N�<�c �C�c�j �0���c �?���I�I�s���w�A�i�3�c�j�C�N�<�Y �?�C�3�a �s�3�a�0�3�N �c�j���j�j
�T�3�a�c�R�N�3�N�. �0�C�3 �y�n �0�3�a �x�C�3�I�<�a�n�U�U�3 �<�3�@�Ñ�a�3�N�. �y�n�8�¡�I�I�C�< ���n�c�<�3�c�n�,�@�j�3 �T�3�a�c�R�N�3�N ���I�c �i�3�c�j�A
�U�3�a�c�R�N �<�3�s�¡�@�I�j �)�ú�Ê�*�Y �#�3�c�R�N�0�3�a�c �s�3�N�N �0�C�3 �x�C�3�I�<�a�n�U�U�3 �c�,�@�s�3�a �3�a�a�3�C�,�@�$���a �C�c�j �V�c�C�3�@�3
���$�c�,�@�N�C�j�j ���Y���Y�ú�W�. �C�c�j �0�C�3�c �3�C�N�3 �K�Ñ�<�I�C�,�@�G�3�C�j�. �0�C�3 �#�3�0�C�3�N�$���a�G�3�C�j �0�3�a �b�R�8�j�s���a�3 �8�3�c�j�y�n�A
�c�j�3�I�I�3�N�Y �b�R �G���N�N �0���c �T�a�R�0�n�G�j �L�C�j �3�C�N�3�a �<�a�Ñ�G�3�a�3�N �p���a�C�3�j�¡�j �q�R�N �i�3�C�I�N�3�@�L�3�a�N �<�3�j�3�c�j�3�j
�s�3�a�0�3�N �n�N�0 �y�n �<���N�y �N�3�n�3�N �2�a�G�3�N�N�j�N�C�c�c�3�N �8�k�@�a�3�N�Y

�7�k�a �n�N�c �s���a �0���c �?���I�I�s���w�A�i�3�c�j�C�N�< �3�C�N �y�n�q�3�a�I�¡�c�c�C�<�3�a �r�3�<�. �7�3�@�I�3�a �C�N �0�3�a �b�R�8�j�s���a�3
�8�3�c�j�y�n�c�j�3�I�I�3�N �n�N�0 �m�N�3�C�N�0�3�n�j�C�<�G�3�C�j�3�N �0�3�a �#�3�N�n�j�y�3�a�R�$�3�a�•�¡�,�@�3 �y�n �q�3�a�$�3�c�c�3�a�N�Y �j�$�3�a
�0�C�3 �T�a���u�C�c�a�3�I�3�q���N�y �n�N�c�3�a�3�a ���N�s�3�N�0�n�N�< �G�R�N�N�j�3�N �s�C�a ���I�I�3�a�0�C�N�<�c �N�n�a �$�3�<�a�3�N�y�j �q�C�3�I
�@�3�a���n�c�~�N�0�3�N�Y

Umfragen
�m�L�8�a���<�3�N �<�3�@�Ñ�a�3�N �3�C�<�3�N�j�I�C�,�@ �y�n �0�3�N �\�n���N�j�C�j���j�C�q�3�N �K�3�j�@�R�0�3�N�. �0�� �c�C�3 �G�3�C�N�3 �0�C�a�3�G�j�3
�B�N�j�3�a���G�j�C�R�N �L�C�j �0�3�L �M�n�j�y�3�a �3�a�8�R�a�0�3�a�N�Y �2�c �<�3�@�j �0���a�n�L�. �q�R�N �L�Ñ�<�I�C�,�@�c�j �q�C�3�I�3�N �M�n�j�y�3�a�N
�L�C�j �3�C�N�3�a �$�3�I�C�3�$�C�<�3�N �Ñ�a�j�I�C�,�@�3�N �/�C�c�j���N�y �n�N�0 �$�3�<�a�3�N�y�j�3�a �x�3�C�j�. ���N�j�s�R�a�j�3�N ���n�8 �7�a���<�3�N
�y�n �$�3�G�R�L�L�3�N�Y �m�L�8�a���<�3�N �s�3�a�0�3�N �R�8�j �0���y�n �<�3�N�n�j�y�j�. �0�C�3 �x�C�3�I�3 �n�N�0 �`�3�c�c�R�n�a�,�3�N �0�3�c
�M�n�j�y�3�a�c �G�3�N�N�3�N�y�n�I�3�a�N�3�N �)���Ê�*�Y

�/�n�a�,�@ �m�L�8�a���<�3�N �G�R�N�N�j�3�N �s�C�a ���n�,�@ �i�3�c�j�j�3�C�I�N�3�@�L�3�a�. �0�C�3 �N�C�,�@�j �y�n �n�N�c �G�R�L�L�3�N
�G�R�N�N�j�3�N �R�0�3�a �s�3�N�C�< �x�3�C�j �@���j�j�3�N�. �C�N �0���c �m�c���$�C�I�C�j�w�A�i�3�c�j�C�N�< �C�N�q�R�I�q�C�3�a�3�N�Y �/���y�n �@���$�3�N
�s�C�a �0�C�3 �3�C�<�3�N�j�I�C�,�@�3 �B�0�3�3 �0�3�a �m�L�8�a���<�3�N �3�j�s���c ���$�<�3�s���N�0�3�I�j�Y �B�N �n�N�c�3�a�3�L �7���I�I �$�3�c�j���N�0
�0�C�3 �m�L�8�a���<�3 ���n�c ���n�8�<���$�3�N�. �0�C�3 �0�3�a �M�n�j�y�3�a �L�C�j �n�N�c�3�a�3�a �b�R�8�j�s���a�3 �$�3�s�¡�I�j�C�<�3�N �c�R�I�I�j�3�Y
�/���N���,�@ �s�n�a�0�3�N �7�a���<�3�N �y�n �C�@�a�3�L �p�R�a�<�3�@�3�N �<�3�c�j�3�I�I�j�Y �7�k�a �i�3�C�I�N�3�@�L�3�a�. �0�C�3 �s�C�a �N�C�,�@�j
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���Y�Ê �2�a�<�3�$�N�C�c�c�3

�#�?�F�r�A�2�C�<�3�N�j�k�L�3�a�. �0�� �0�3�a �/�C�{�3�a�3�N�y�$�3�j�a���< �c�3�C�N�3�N �;�3�s�C�N�N �0���a�c�j�3�I�I�j�Y �7�k�a �0�3�N �?���n�c�A
�q�3�a�s���I�j�3�a �c�C�N�0 �b�j�a�R�L�A �n�N�0 �r�¡�a�L�3�G�R�c�j�3�N �0�n�a�,�@�I���n�8�3�N�0�3 �F�R�c�j�3�N�Y �p�R�N �3�C�N�3�a �F�R�c�j�3�N�A
�c�3�N�G�n�N�< �@���j �3�a �G�3�C�N�3 �p�R�a�j�3�C�I�3�Y

�/���a���n�c �8�R�I�<�j�. �0���c�c �c�R�s�R�@�I �p�3�a�L�C�3�j�3�a ���I�c ���n�,�@ �?���n�c�q�3�a�s���I�j�3�a �N�n�a �0���N�N ���N �3�C�N�3�a
�;�3�I�0�3�C�N�c�U���a�n�N�< �0�n�a�,�@ �Q�U�j�C�L�C�3�a�n�N�< �C�N�j�3�a�3�c�c�C�3�a�j �c�C�N�0�. �s�3�N�N �C�@�a�3 �`�R�I�I�3 �L�C�j �0�3�a �0�3�c
�#�?�F�r�A�2�C�<�3�N�j�k�L�3�a�c �y�n�c���L�L�3�N�8�¡�I�I�j�Y �/���@�3�a �8�k�@�a�3�N �s�C�a �C�N �n�N�c�3�a�3�L �K�R�0�3�I�I �0�C�3�c�3
�`�R�I�I�3�N �y�n�c���L�L�3�N�Y �/�C�3�c�3 �x�C�3�I�<�a�n�U�U�3 �s�C�a�0 �C�L �7�R�I�<�3�N�0�3�N�p�3�a�s���I�j�n�N�<�<�3�N���N�N�j�Y

�2�c �c�j�3�I�I�j �c�C�,�@ �0�C�3 �7�a���<�3�. �R�$ �0�C�3 �p�3�a�s���I�j�n�N�< �0�C�3 �/�n�a�,�@�8�k�@�a�n�N�< �0�3�a �Q�U�j�C�L�C�3�a�n�N�<
�k�$�3�a�N�3�@�L�3�N �G���N�N�Y �/�3�a�y�3�C�j �<�C�$�j �3�c �3�C�N�C�<�3 �3�N�<���<�C�3�a�j�3 �#�?�F�r�A�2�C�<�3�N�j�k�L�3�a�. �0�C�3 �3�c �c�C�,�@
�y�n�a ���n�8�<���$�3 �<�3�L���,�@�j �@���$�3�N�. �j�¡�<�I�C�,�@ �R�U�j�C�L�C�3�a�3�N�0�3 �2�C�N�c�j�3�I�I�n�N�<�3�N �q�R�a�y�n�N�3�@�L�3�N�Y �/�C�3�c
�C�c�j �8�k�a �0�3�N �0�n�a�,�@�c�,�@�N�C�j�j�I�C�,�@�3�N �#�?�F�r�A�2�C�<�3�N�j�k�L�3�a �N�C�,�@�j �L�Ñ�<�I�C�,�@�Y �B�@�N�3�N �8�3�@�I�j �0���c
�j�3�,�@�N�C�c�,�@�3 �r�C�c�c�3�N �n�N�0 �0�C�3 �x�3�C�j�Y �/�C�3 �p�3�a�s���I�j�n�N�< �@���j �0���@�3�a �y�s���a �0���c �B�N�j�3�a�3�c�c�3 ���N �3�C�N�3�a
�Q�U�j�C�L�C�3�a�n�N�<�. �s�C�a�0 ���$�3�a �0�3�N ���n�8�<���$�3�N�$�3�a�3�C�,�@ �0�3�a �Q�U�j�C�L�C�3�a�n�N�< �N�C�,�@�j �k�$�3�a�N�3�@�L�3�N
�G�Ñ�N�N�3�N�Y

Zielgruppe Techniker
�r�C�3 �C�N ���$�c�,�@�N�C�j�j ���Y�Ê�Y�� �$�3�c�,�@�a�C�3�$�3�N�. �s�3�a�0�3�N �0�C�3 �j�3�,�@�N�C�c�,�@�3�N ���n�8�<���$�3�N �L�3�C�c�j�3�N�c �q�R�N
�3�C�N�3�L �B�N�c�j���I�I���j�3�n�a �0�3�c �#�?�F�r�A�?�3�a�c�j�3�I�I�3�a�c �R�0�3�a �q�R�N �3�C�N�3�L �?�3�C�y�n�N�<�c�L�R�N�j�3�n�a �q�R�a�<�3�A
�N�R�L�L�3�N�Y �x�n�c�¡�j�y�I�C�,�@ �G���N�N �3�C�N�3 �T�I���N�n�N�<�c�~�a�L�� ���N �0�3�a �T�I���N�n�N�< �$�3�j�3�C�I�C�<�j �s�3�a�0�3�N�Y �/��
�0�C�3 ���n�8�<���$�3�N�$�3�a�3�C�,�@�3 �T�I���N�n�N�< �n�N�0 �B�N�c�j���I�I���j�C�R�N �$�3�C�0�3 �q�R�N �3�C�N�3�a �j�3�,�@�N�C�c�,�@ �R�a�C�3�N�j�C�3�a�A
�j�3�N �T�3�a�c�R�N �q�R�a�<�3�N�R�L�L�3�N �s�3�a�0�3�N�. �8���c�c�3�N �s�C�a �C�N �n�N�c�3�a�3�L �K�R�0�3�I�I �0�C�3 �@�C�3�a �C�N�q�R�I�q�C�3�a�j�3�N
�T�3�a�c�R�N�3�N �y�n�c���L�L�3�N�Y �/�C�3 �x�C�3�I�<�a�n�U�U�3 �s�C�a�0 �C�L �7�R�I�<�3�N�0�3�N�i�3�,�@�N�C�G�3�a�<�3�N���N�N�j�Y

�2�c �C�c�j �0�C�3 �7�a���<�3 �y�n �G�I�¡�a�3�N�. �R�$ �0�3�a �i�3�,�@�N�C�G�3�a ���N �3�C�N�3�a �Q�U�j�C�L�C�3�a�n�N�< �C�N�j�3�a�3�c�c�C�3�a�j �C�c�j�Y
�B�L �M�R�a�L���I�8���I�I �c�,�@�3�C�N�j �0�C�3 ���n�8�<���$�3 �0�3�a �Q�U�j�C�L�C�3�a�n�N�< ���n�c �0�3�N ���n�8�<���$�3�N�$�3�a�3�C�,�@�3�N
�0�3�a �T�I���N�3�a�. �B�N�c�j���I�I���j�3�n�a�3 �n�N�0 �?�3�C�y�n�N�<�c�L�R�N�j�3�n�a�3 �y�n �8���I�I�3�N�Y �/�C�3 �T�I���N�n�N�< �3�N�0�3�j �L�3�C�c�j
�c�,�@�R�N �$�3�C �0�3�a �2�N�j�c�,�@�3�C�0�n�N�< �8�k�a �3�C�N �$�3�c�j�C�L�L�j�3�c �#�?�F�r�Y �/���c �U�a�C�L�¡�a�3 �x�C�3�I �0�3�c �B�N�c�j���I�A
�I���j�3�n�a�c �3�C�N�3�c �#�?�F�r�A�?�3�a�c�j�3�I�I�3�a�c �R�0�3�a �0�3�c �?�3�C�y�n�N�<�c�L�R�N�j�3�n�a�c �C�c�j �3�c�. �0���c �#�?�F�r �y�n
�q�3�a�G���n�8�3�N �n�N�0 �3�C�N�y�n�a�C�,�@�j�3�N�Y �2�a �U�a�R�~�j�C�3�a�j �0���$�3�C �N�C�,�@�j �0�C�a�3�G�j �q�R�N �3�C�N�3�a �Q�U�j�C�L�C�3�a�n�N�<�.
�L���N�,�@�L���I �8�3�@�I�j ���n�,�@ �0�C�3 �2�a�8���@�a�n�N�<�. �n�L �R�U�j�C�L�C�3�a�3�N�0�3 �2�C�N�c�j�3�I�I�n�N�<�3�N ���N �0�3�N �3�,�@�A
�j�3�N �;�3�a�¡�j�3�N �q�R�a�y�n�N�3�@�L�3�N�Y �/���@�3�a �C�c�j �3�c �8�k�a �C�@�N �q�R�N �<�3�a�C�N�<�3�L �B�N�j�3�a�3�c�c�3�. ���n�8�s�3�N�0�C�<�3
�3�|�y�C�3�N�y�c�j�3�C�<�3�a�N�0�3 �K���G�N���@�L�3�N �q�R�a�y�n�N�3�@�L�3�N�Y

�B�N �s�3�N�C�<�3�N ���n�c�N���@�L�3�N �G�Ñ�N�N�3�N �L�C�j �0�3�L �F���n�8 �0�3�c �#�?�F�r�c �p�3�a�j�a�¡�<�3 ���$�<�3�c�,�@�I�R�c�A
�c�3�N �s�3�a�0�3�N�. �0�C�3 �3�C�N�3 �Q�U�j�C�L�C�3�a�n�N�< �0�3�a �;�3�a�¡�j�3 �<�3�<�3�N �3�C�N�3 �T���n�c�,�@���I�3 �$�3�C�N�@���I�j�3�N�Y �/�C�3�c�3
�Q�U�j�C�L�C�3�a�n�N�< �s�C�a�0 �0���N�N �0�C�a�3�G�j �q�R�L �p�3�a�j�a���<�c�U���a�j�N�3�a �q�R�a�<�3�N�R�L�L�3�N�Y �r�3�N�N �0�C�3 �Q�U�j�C�A
�L�C�3�a�n�N�< �N�C�,�@�j �q�R�N �0�3�a �T�3�a�c�R�N�3�N�<�a�n�U�U�3 �0�n�a�,�@�<�3�8�k�@�a�j �s�C�a�0�. �0�C�3 �0���c �#�?�F�r �C�N�c�j���I�I�C�3�a�j
�@���j�. �G���N�N �3�c �y�n �a�3�,�@�j�I�C�,�@�3�N �T�a�R�$�I�3�L�3�N �L�C�j �0�3�a �;�3�s�¡�@�a�I�3�C�c�j�n�N�< �G�R�L�L�3�N�Y

Techniker übernimmt Optimierung
�r�3�0�3�a �0�C�3 �x�C�3�I�<�a�n�U�U�3 �p�3�a�s���I�j�n�N�< �N�R�,�@ �0�C�3 �x�C�3�I�<�a�n�U�U�3 �i�3�,�@�N�C�G�3�a �c�,�@�3�C�N�j �0�C�3 ���n�8�<���A
�$�3 �0�3�a �Q�U�j�C�L�C�3�a�n�N�< �$�C�c�@�3�a �k�$�3�a�N�3�@�L�3�N �y�n �s�R�I�I�3�N �R�0�3�a �y�n �G�Ñ�N�N�3�N�Y �/���a���n�c �a�3�c�n�I�j�C�3�a�j�.
�0���c�c �0�3�a �Q�U�j�C�L�C�3�a�n�N�<�c�A�i�3�C�I �n�N�c�3�a�3�a �b�R�8�j�s���a�3 �8�k�a �3�C�N�3 �$�C�c�@�3�a �N�R�,�@ �N�C�,�@�j �3�u�C�c�j�C�3�a�3�N�0�3
�x�C�3�I�<�a�n�U�U�3 �3�N�j�s�C�,�G�3�I�j �s�C�a�0�Y

�r�C�a �s�C�c�c�3�N �E�3�0�R�,�@�. �0���c�c �3�c �q�R�N �p�R�a�j�3�C�I �C�c�j�. �s�3�N�N �0�C�3 �R�U�j�C�L�C�3�a�3�N�0�3 �T�3�a�c�R�N �c�R�s�R�@�I
�s�3�C�G�. �s�C�3 �L���N �3�C�N �#�?�F�r �a�C�,�@�j�C�< �0�C�L�3�N�c�C�R�N�C�3�a�j�. ���I�c ���n�,�@ �s�C�3 �2�C�N�c�j�3�I�I�n�N�<�3�N �q�R�a�<�3�A
�N�R�L�L�3�N �s�3�a�0�3�N �G�Ñ�N�N�3�N�Y �Q�@�N�3 �0�C�3�c�3�c �r�C�c�c�3�N �G�Ñ�N�N�j�3�N �G�3�C�N�3 �Q�U�j�C�L�C�3�a�n�N�<�3�N �q�R�a�<�3�A

���î









�� �M�n�j�y�3�a�c�j�n�0�C�3�N �8�k�a �0�C�3 �2�N�j�s�C�,�G�I�n�N�< �q�R�NecoControl

�2�c �@���j �c�C�,�@ �<�3�y�3�C�<�j�. �0���c�c �#�?�F�r�A�2�C�<�3�N�j�k�L�3�a �3�C�N �<�a�R�G�3�c �B�N�j�3�a�3�c�c�3 ���N �3�C�N�3�a �c�R�I�A
�,�@�3�N �Q�U�j�C�L�C�3�a�n�N�< �@���$�3�N�Y �K���N�,�@�L���I �C�c�j �@�C�3�a�y�n ���$�3�a �y�n�c�¡�j�y�I�C�,�@�3�c �r�C�c�c�3�N �N�R�j�s�3�N�0�C�<�.
�s�3�I�,�@�3�c �0�C�3 �Q�U�j�C�L�C�3�a�n�N�< �y�3�C�j�C�N�j�3�N�c�C�q �n�N�0 �a�C�c�C�G�R�a�3�C�,�@ �s�3�a�0�3�N �I�¡�c�c�j�Y

ecoControl �3�a�I�3�C�,�@�j�3�a�j �3�c �#�?�F�r�A�B�N�c�j���I�I���j�3�n�a�3�N �R�0�3�a �?�3�C�y�n�N�<�c�L�R�N�j�3�n�a�3�N�. �2�C�N�A
�c�j�3�I�I�n�N�<�3�N �q�R�a�y�n�N�3�@�L�3�N �n�N�0 �`�3�<�3�I�N �y�n �0�3�~�N�C�3�a�3�N�Y �?�C�3�a �G���N�N �x�3�C�j �3�C�N�<�3�c�U���a�j �s�3�a�A
�0�3�N�Y �/�C�3 �c�R�8�R�a�j�C�<�3 �F�R�N�j�a�R�I�I�3 �0�3�a ���n�c�s�C�a�G�n�N�<�3�N ���n�8 �0���c �3�,�@�j�3 �b�w�c�j�3�L �L���,�@�j �0�C�3
�Q�U�j�C�L�C�3�a�n�N�< �8�k�a �i�3�,�@�N�C�G�3�a �3�C�N�8���,�@�3�a �n�N�0 �c�C�,�@�3�a�3�a�Y

�r�3�N�N �b�j�a�R�L �n�N�0 �r�¡�a�L�3 �C�N �3�C�N�3�L �K�3�@�a�8���L�C�I�C�3�N�@���n�c �c�3�I�$�c�j �n�L�<�3�s���N�0�3�I�j �s�3�a�0�3�N�.
�c�R�I�IecoControl ���n�,�@ �$�3�C �0�3�a �p�3�a�s���I�j�n�N�< �@�3�I�8�3�N�Y �/�3�a�y�3�C�j �L�k�c�c�3�N �s�C�,�@�j�C�<�3 �K�3�c�c�A
�s�3�a�j�3 �n�N�0 �x���@�I�3�N �L���N�n�3�I�I �y�n�c���L�L�3�N�<�3�8�k�@�a�j �s�3�a�0�3�N�Y �#�?�F�r�A�2�C�<�3�N�j�k�L�3�a �G�Ñ�N�N�3�N
�L�C�j �n�N�c�3�a�3�a �b�R�8�j�s���a�3 �0�C�3 �~�N���N�y�C�3�I�I�3 �b�3�C�j�3 �0�3�c �b�y�3�N���a�C�R�c �$�3�j�a���,�@�j�3�N �n�N�0 ���N���I�w�c�C�3�a�3�N�Y
���I�I�3 �s�C�,�@�j�C�<�3�N �B�N�8�R�a�L���j�C�R�N�3�N �8�k�a ���$�a�3�,�@�N�n�N�<�3�N �n�N�0 �b�j�3�n�3�a�3�a�G�I�¡�a�n�N�<�3�N �s�3�a�0�3�N
�y�n�c���L�L�3�N�<�3�8���c�c�j �n�N�0 �k�$�3�a�c�C�,�@�j�I�C�,�@ �0���a�<�3�c�j�3�I�I�j�Y

���I�c �T�a�R�j�R�j�w�U �c�j�3�I�I�jecoControl �3�C�N�3 �<���N�y�@�3�C�j�I�C�,�@�3 �H�Ñ�c�n�N�< �8�k�a �0�C�3 �Q�U�j�C�L�C�3�a�n�N�<
�n�N�0 �p�3�a�s���I�j�n�N�< �q�R�N �#�?�F�r�c �n�N�0 ���N�0�3�a�3�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N �y�n�a �2�C�<�3�N�U�a�R�0�n�G�j�C�R�N
�q�R�N �b�j�a�R�L �n�N�0 �r�¡�a�L�3 �0���a�Y

�Ç��









���Y�� ���a�,�@�C�j�3�G�j�n�a �q�R�NecoControl

�N�n�j�y�j �n�N�0 �c�C�3 �8�k�a �K�3�N�c�,�@�3�N �N�n�j�y�$���a �L���,�@�j�Y �/�C�3�c�3�a �+�I�C�3�N�j �c�R�I�I�j�3 �B�N�8�R�a�L���j�C�R�N�3�N �k�$�3�a
�0���c �b�w�c�j�3�L ���$�8�a���<�3�N �n�N�0 ���n�8�$�3�a�3�C�j�3�N�Y �2�C�N�3 �<�n�j�3 ���n�8�$�3�a�3�C�j�n�N�< �c�C�N�0 �y�n�L �#�3�C�c�U�C�3�I
�/�C���<�a���L�L�3�Y �/�3�a �+�I�C�3�N�j �c�R�I�I�j�3 �0�C�3 �b�j�3�n�3�a�n�N�< �0�3�c �2�N�3�a�<�C�3�c�w�c�j�3�L�c �0�n�a�,�@ �2�C�N�<���$�3�@�C�I�8�c�A
�L�C�j�j�3�I �q�3�a�3�C�N�8���,�@�3�N�Y �K�Ñ�<�I�C�,�@�3 �?�C�I�8�c�L�C�j�j�3�I �G�Ñ�N�N�3�N �7�R�a�L�n�I���a�3�. �c�C�L�U�I�3 �b�,�@���I�j�•�¡�,�@�3�N
�R�0�3�a � �@�N�I�C�,�@�3�c �c�3�C�N�Y �x�n�c�¡�j�y�I�C�,�@ �L�n�c�c �0�3�a �+�I�C�3�N�j �3�C�N�3 ���n�j�@�3�N�j�C�~�y�C�3�a�n�N�< �$�3�C�L �b�3�a�q�3�a
�n�N�j�3�a�c�j�k�j�y�3�N�. �0�� �0�C�3 ���T�B �c�R�N�c�j �N�C�,�@�j �<�3�N�n�j�y�j �s�3�a�0�3�N �G���N�N�Y

�r�C�a �@���$�3�N ���I�c �7�a�R�N�j�3�N�0 �3�C�N�3 �r�3�$�c�3�C�j�3 �3�N�j�s�C�,�G�3�I�j�Y �2�C�N�3 �<�3�N���n�3 �#�3�c�,�@�a�3�C�$�n�N�< �$�3�~�N�A
�0�3�j �c�C�,�@ �C�N �F���U�C�j�3�I ���Y �/�C�3 �r�3�$�c�3�C�j�3 �s�C�a�0 �q�R�N �3�C�N�3�L �#�a�R�s�c�3�a ���N�<�3�y�3�C�<�j�Y �i�@�3�R�a�3�j�C�c�,�@
�G���N�N �0�C�3 �r�3�$�c�3�C�j�3 �q�R�N �3�C�N�3�L ���N�0�3�a�3�N �b�3�a�q�3�a ���N �0�3�N �#�a�R�s�c�3�a ���n�c�<�3�I�C�3�8�3�a�j �s�3�a�0�3�N�Y
�/�C�3�c�3 �F�R�L�U�R�N�3�N�j�3 �c�j�3�I�I�3�N �s�C�a �@�C�3�a �E�3�0�R�,�@ �N�C�,�@�j �0���a�Y

3.2.4.1 Webseite
�/�C�3 �r�3�$�c�3�C�j�3 �$�C�I�0�3�j �3�C�N�3 �C�N�j�3�a���G�j�C�q�3 �<�a���U�@�C�c�,�@�3 �Q�$�3�a�•�¡�,�@�3 �8�k�a �0�C�3 �i�3�,�@�N�C�G�3�a �n�N�0
�p�3�a�s���I�j�3�a�. �0�C�3 �L�C�jecoControl ���a�$�3�C�j�3�N �c�R�I�I�3�N�Y �b�C�3 �y�3�C�<�j �B�N�8�R�a�L���j�C�R�N�3�N �k�$�3�a �0���c
�2�N�3�a�<�C�3�c�w�c�j�3�L �C�N �/�C���<�a���L�L�3�N �n�N�0 �i���$�3�I�I�3�N ���N�Y �b�C�3 �@���j �3�C�N �H�R�<�C�N �C�L�U�I�3�L�3�N�j�C�3�a�j�.
�L�C�j �0�3�a �c�C�,�@ �0�3�a �M�n�j�y�3�a �$�3�C�L �b�3�a�q�3�a ���n�j�@�3�N�j�C�~�y�C�3�a�3�N �G���N�N�Y �/�C�3 �q�3�a�c�,�@�C�3�0�3�N�3�N �`�3�,�@�j�3
�0�3�a �`�R�I�I�3�N �@���j �c�C�3 �0�n�a�,�@ �y�s�3�C �r�3�$�c�3�C�j�3�N�$�3�a�3�C�,�@�3 ���$�<�3�$�C�I�0�3�j�. �0�C�3 �N�n�a �0�3�N �E�3�s�3�C�I�C�<�3�N
�`�R�I�I�3�N �y�n�<�¡�N�<�I�C�,�@ �c�C�N�0�Y �/�C�3 �b�j�3�n�3�a�n�N�< �3�a�I�3�C�,�@�j�3�a�j �c�C�3 �0�n�a�,�@ �2�C�N�<���$�3�8�3�I�0�3�a �n�N�0 �b�I�C�0�3�a�Y
�/���L�C�j �i�3�,�@�N�C�G�3�a �0�C�3 �T�a�R�<�a���L�L�C�3�a�c�,�@�N�C�j�j�c�j�3�I�I�3 ���N�c�U�a�3�,�@�3�N �n�N�0 ���n�8 �0�C�3�c�3 ���a�j �`�3�<�3�I�N
�8�R�a�L�n�I�C�3�a�3�N �G�Ñ�N�N�3�N�. �3�N�j�@�¡�I�j �0�C�3 �r�3�$�c�3�C�j�3 �3�C�N�3�N �+�R�0�3�A�2�0�C�j�R�a�Y �/�C�3�c�3�a �C�c�j �3�C�N �2�0�C�j�R�a�.
�0�3�a �L�C�j �?�C�I�8�3 �0�3�a �#�C�$�I�C�R�j�@�3�G���,�3�� �C�N �0�C�3 �r�3�$�c�3�C�j�3 �C�N�j�3�<�a�C�3�a�j �C�c�j�Y �b�C�3 �$�C�3�j�3�j �y�n�c�¡�j�y�I�C�,�@
�N�R�,�@ �3�C�N�3�N �2�u�U�R�a�j �0�3�a �/���j�3�N �C�N �,�c�q�A�7�R�a�L���j ���n�8 �0�C�3 �+�I�C�3�N�j�L���c�,�@�C�N�3 ���N�Y

Die Steuerung�r�C�3 �3�a�s�¡�@�N�j�. �L�n�c�c �0�3�a �+�I�C�3�N�j �q�R�NecoControl �M�n�j�y�3�a�3�C�N�<���$�3�N
�3�N�j�<�3�<�3�N�N�3�@�L�3�N �n�N�0 �0�C�3�c�3 ���N �0�3�N �b�3�a�q�3�a �c�3�N�0�3�N�Y �?���j �0�3�a �M�n�j�y�3�a �3�C�N�3 �`�3�<�3�I �C�N
�7�R�a�L �q�R�N �+�R�0�3 �C�N �0�3�N �+�R�0�3�A�2�0�C�j�R�a �3�C�N�<�3�<�3�$�3�N �n�N�0 �$�3�c�j�¡�j�C�<�j �0�C�3 �2�C�N�<���$�3�. �c�3�N�0�3�j
�0�C�3 �r�3�$�c�3�C�j�3 �0�3�N �+�R�0�3 ���N �0�C�3 �T�a�R�<�a���L�L�C�3�a�c�,�@�N�C�j�j�c�j�3�I�I�3 �0�3�c �b�3�a�q�3�a�c�Y �/�C�3�c �<�3�c�,�@�C�3�@�j
�U�3�a ���E���u �C�N �7�R�a�L �3�C�N�3�a ���N�8�a���<�3 ���N �0�C�3 �U���c�c�3�N�0�3 �m�`�H �0�3�c �b�3�a�q�3�a�c�-POST /api/code/�Y
�B�N�@���I�j �0�3�a ���N�8�a���<�3 �C�c�j �3�C�N �D�b�Q�M�. �0���c �0�3�N �+�R�0�3 �C�N �8�R�I�<�3�N�0�3�a �7�R�a�L �3�N�j�@�¡�I�j�-

{
"code": <Python code>

}

�/�3�a �b�3�a�q�3�a �c�,�@�C�,�G�j �0�3�L �7�a�R�N�j�3�N�0 �3�C�N�3 �K�3�I�0�n�N�<�. �R�$ �0�C�3 �`�3�<�3�I �3�a�8�R�I�<�a�3�C�,�@ �<�3�I���0�3�N
�s�n�a�0�3�Y �/�C�3�c�3 �K�3�I�0�n�N�< �3�a�8�R�I�<�j �s�C�3�0�3�a �C�L �D�b�Q�M�A�7�R�a�L���j�-

{
"code": <Python code>,
"status": 1

}

�/�C�3 �2�C�<�3�N�c�,�@���8�jstatus �3�N�j�@�¡�I�j �0���$�3�C1�. �8���I�I�c �0�C�3 ���N�8�a���<�3 �3�a�8�R�I�<�a�3�C�,�@ �s���a�. �c�R�N�c�j0�Y

Visualisierung des Systems�;�3�N���n�c�R �s�C�,�@�j�C�< �C�c�j �0�C�3 �p�C�c�n���I�C�c�C�3�a�n�N�< �0�3�a �;�3�a�¡�j�3�0���A
�j�3�N�Y �2�C�N�3 �0�3�j���C�I�I�C�3�a�j�3 �#�3�c�,�@�a�3�C�$�n�N�< �0�3�a ���$�I�¡�n�8�3 �$�3�C �3�C�N�3�a �p�C�c�n���I�C�c�C�3�a�n�N�< �<�3�$�3�N �s�C�a
�C�N ���$�c�,�@�N�C�j�j ���Y���Y

�� ���,�3 �V���E���u�Y�R�a�< �+�I�R�n�0�î �2�0�C�j�R�a�W�.http://ace.c9.io �V���$�<�3�a�n�8�3�N ���L �ú�î�Y�ú�ú�Y���7�ú�Ê�W�Y
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Abbildung 3.5:�/�C�3 �b�j���j�C�c�j�C�G�c�3�C�j�3 �y�3�C�<�j �0�C�3 ���<�<�a�3�<���j�C�R�N ���I�c �b�¡�n�I�3�N�0�C���<�a���L�L ���N

3.4ecoControlals Open Source Software
�2�C�N�3 ���N�8�R�a�0�3�a�n�N�< �0�3�c �F�n�N�0�3�N�. �0�C�3 �q�R�N ���N�8���N�< ���N �$�3�c�j���N�0�. �s���a�. �0���c�cecoControl
�Q�U�3�N �b�R�n�a�,�3 �c�3�C�N �c�R�I�I�j�3�Y �2�c �c�U�a�3�,�@�3�N �3�C�N�C�<�3 �;�a�k�N�0�3 �0���8�k�a�.ecoControl ���n�8 �0�C�3�c�3
�r�3�C�c�3 �y�n�<�¡�N�<�I�C�,�@ �y�n �L���,�@�3�N�YecoControl �C�c�j �3�a�c�j �3�C�N �T�a�R�j�R�j�w�U�Y

�/�� ecoControl �Q�U�3�N �b�R�n�a�,�3 �C�c�j�. �C�c�j �3�c �3�C�N�8���,�@�. �a�3�I�3�q���N�j�3�c �r�C�c�c�3�N �k�$�3�a �0�C�3 �/�R�L�¡�A
�N�3 �y�n �$�k�N�0�3�I�N �n�N�0 �0�C�3 �b�R�8�j�s���a�3 �L�C�j �0�C�3�c�3�L �r�C�c�c�3�N �s�3�C�j�3�a�y�n�3�N�j�s�C�,�G�3�I�N�YecoControl
�C�c�j �0���a���n�8 ���N�<�3�s�C�3�c�3�N�. ���I�I�3 �;�3�a�¡�j�3 �3�C�N�3�c �2�N�3�a�<�C�3�c�w�c�j�3�L�c �y�n �n�N�j�3�a�c�j�k�j�y�3�N�Y �/�� �3�c
�L�3�@�a �;�3�a�¡�j�3 �<�C�$�j �n�N�0 �<�3�$�3�N �s�C�a�0�. �0�C�3 �C�N �3�C�N�3�L �?���n�c �C�N�c�j���I�I�C�3�a�j �c�3�C�N �G�Ñ�N�N�3�N�. ���I�c
ecoControl �L�R�L�3�N�j���N �n�N�j�3�a�c�j�k�j�y�j�. �L�n�c�cecoControl �s�3�C�j�3�a�3�N�j�s�C�,�G�3�I�j �s�3�a�0�3�N�Y
�;�3�a�¡�j�3�. �0�C�3 �$�3�N�Ñ�j�C�<�j �s�3�a�0�3�N�. �0�3�a�3�N �i�w�U ���$�3�a �N�R�,�@ �N�C�,�@�j �n�N�j�3�a�c�j�k�j�y�j �s�C�a�0�. �G�Ñ�N�N�3�N �q�R�N
�T�a�R�<�a���L�L�C�3�a�G�n�N�0�C�<�3�N �3�a�<�¡�N�y�j �s�3�a�0�3�N�Y �2�C�N �#�3�C�c�U�C�3�I �C�c�j �0�3�a �;�3�a�¡�j�3�j�w�U �T�@�R�j�R�q�R�I�j���C�G�Y
�;�I�3�C�,�@�3�c �<�C�I�j �8�k�a �q�3�a�c�,�@�C�3�0�3�N�3 �K�R�0�3�I�I�3 �3�C�N�3�c �;�3�a�¡�j�c�. �8���I�I�c �3�C�N �K�R�0�3�I�I �#�3�c�R�N�0�3�a�@�3�C�A
�j�3�N �@���j�. �0�C�3 �C�NecoControl �$�3���,�@�j�3�j �s�3�a�0�3�N �L�k�c�c�3�N�Y �2�C�N �s�3�C�j�3�a�3�a �p�R�a�j�3�C�I �C�c�j�. �0���c�c
ecoControl �G�R�c�j�3�N�I�R�c �C�c�j�Y �2�C�N �M���,�@�j�3�C�I�. �0�3�a �L�C�j �0�3�a �Q�U�3�N �b�R�n�a�,�3 �3�N�j�c�j�3�@�j�. �C�c�j �0�C�3 �8�3�@�A
�I�3�N�0�3 �;���a���N�j�C�3�Y �r�C�a�0ecoControl �3�C�N�<�3�c�3�j�y�j�. �c�j�3�n�3�a�j �3�c �j�3�n�a�3 �;�3�a�¡�j�3�Y �/�C�3 �8�3�@�I�3�N�0�3
�;���a���N�j�C�3 �G�Ñ�N�N�j�3 �U�R�j�3�N�y�C�3�I�I�3 �M�n�j�y�3�a �0�3�a �b�R�8�j�s���a�3 ���$�c�,�@�a�3�,�G�3�N�Y

���n�,�@ �#�C�$�I�C�R�j�@�3�G�3�N�. �0�C�3ecoControl �$�3�N�Ñ�j�C�<�j�. �c�C�N�0 �G�R�c�j�3�N�I�R�c �R�0�3�a �c�R�<���a �Q�U�3�N
�b�R�n�a�,�3�Y �2�C�N�3 �j�$�3�a�c�C�,�@�j �k�$�3�a �0�C�3 �<�3�N�n�j�y�j�3�N �K�R�0�n�I�3 �$�3�~�N�0�3�j �c�C�,�@ �C�N �i���$�3�I�I�3 ���Y�ú�Y

3.5 Nächste Schritte
�/�3�a �N�¡�,�@�c�j�3 �n�N�0 �s�C�,�@�j�C�<�c�j�3 �b�,�@�a�C�j�j �C�c�j�. �0�3�N �[�n�3�I�I�,�R�0�3 �q�R�NecoControl �y�n �q�3�a�Ñ�{�3�N�j�A
�I�C�,�@�3�N�Y �/���y�n �<�3�@�Ñ�a�j�. �N�R�,�@ �3�C�N�3 �/�R�G�n�L�3�N�j���j�C�R�N �y�n �c�,�@�a�3�C�$�3�N�. �n�L �0�3�N �2�C�N�c�j�C�3�< �C�N �0�3�N
�+�R�0�3 �q�R�NecoControl �y�n �q�3�a�3�C�N�8���,�@�3�N�Y
ecoControl �C�c�j �C�N �c�3�C�N�3�L �L�R�L�3�N�j���N�3�N �x�n�c�j���N�0 �N�R�,�@ �3�C�N �T�a�R�j�R�j�w�U�Y �2�c �s�n�a�0�3 �$�C�c

�E�3�j�y�j �N�n�a ���N �3�C�N�3�a �b�C�L�n�I���j�C�R�N �<�3�j�3�c�j�3�j�. �0�C�3 �3�C�N �C�0�3���I�C�c�C�3�a�j�3�c �p�3�a�@���I�j�3�N ���n�8�s�C�3�c�. �n�N�0
�N�C�,�@�j ���N �3�,�@�j�3�N �;�3�a�¡�j�3�N�Y �7�k�a �0�C�3 �r�3�C�j�3�a�3�N�j�s�C�,�G�I�n�N�< �C�c�j �3�c �0���@�3�a �c�3�@�a �s�C�,�@�j�C�<�. �0�C�3 �b�R�8�j�A
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�Ê�Y�Ê ���n�j�R�L���j�C�c�C�3�a�j�3 �T�a�R�<�N�R�c�3�N

Abbildung 4.7:�/���j�3�N�q�3�a���a�$�3�C�j�n�N�< �8�k�a �0�C�3 �T�a�R�<�N�R�c�3

�î��





�Ê �T�a�R�<�N�R�c�3 �n�N�0 �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N

�b�n�L�L�3 �0�3�a �2�C�N�N���@�L�3�N ���n�8�<�3�c�j�3�I�I�j�.

f(X) = SAusgaben −SEinnahmen

SAusgaben = (BHKWGas +SLKGas ) �KGas +EBezug �KStrom

SEinnahmen = EEinsp �VEinsp +EVerb �VVerb + TVerb �VTherm .

�2�N�j�@���I�j�3�N �c�C�N�0 �0�C�3 �;�3�a�¡�j�3�q�3�a�$�a�¡�n�,�@�3BHKWGas ,SLKGas �V�#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G �n�N�0
�b�U�C�j�y�3�N�I���c�j�G�3�c�c�3�I�W �n�N�0 �0�3�a �j�@�3�a�L�C�c�,�@�3 �p�3�a�$�a���n�,�@TTherm �E�3�s�3�C�I�c �C�N �G�r�@�Y �/�3�a �b�j�a�R�L
�s�C�a�0 �n�N�j�3�a�j�3�C�I�j �C�N �2�C�<�3�N�q�3�a�$�a���n�,�@EVerb �. �2�C�N�c�U�3�C�c�n�N�<EEinsp �n�N�0 �#�3�y�n�<EBezug �Y �/�C�3
�<�3�L�3�c�c�3�N�3�N �r�3�a�j�3 �s�3�a�0�3�N �E�3�s�3�C�I�c �L�C�j �0�3�N �3�N�j�c�U�a�3�,�@�3�N�0�3�N �F�R�N�c�j���N�j�3�NK �V�F�R�c�j�3�N�W
�$�y�s�YV �V�p�3�a�<�k�j�n�N�<�W �U�a�R �G�r�@ �L�n�I�j�C�U�I�C�y�C�3�a�j�Y �M�n�N �G�Ñ�N�N�3�N �3�C�N�3�a �H�Ñ�c�n�N�<�c�L�3�N�<�3 �0�C�3
�F�R�c�j�3�N �C�N �2�n�a�R �y�n�<�3�R�a�0�N�3�j �s�3�a�0�3�N�Y

���I�I�3�a�0�C�N�<�c �C�c�j �3�C�N�3 �<�n�j�3 �H�Ñ�c�n�N�< �N�C�,�@�j �N�n�a �0�n�a�,�@ �L�Ñ�<�I�C�,�@�c�j �<�3�a�C�N�<�3 �F�R�c�j�3�N �<�3�G�3�N�N�A
�y�3�C�,�@�N�3�j�. �c�R�N�0�3�a�N �c�C�3 �3�a�8�k�I�I�j �N�R�,�@ ���N�0�3�a�3�. �U�@�w�c�C�G���I�C�c�,�@�3�. �M�3�$�3�N�$�3�0�C�N�<�n�N�<�3�N�Y �2�C�N�3
�3�C�N�8���,�@�3 �#�3�0�C�N�<�n�N�< �I���n�j�3�j�. �0���c�c �0�3�a �r�¡�a�L�3�c�U�3�C�,�@�3�a �V�r�b�W �N�C�3 �k�$�3�a�A �R�0�3�a �n�N�j�3�a�@�C�j�y�j
�c�3�C�N �0���a�8�Y �/�C�3 �K�C�N�C�L�C�3�a�n�N�<�c�8�n�N�G�j�C�R�N �G���N�N ���I�I�3�a�0�C�N�<�c �N�n�a �F�R�c�j�3�N �R�U�j�C�L�C�3�a�3�N�. ���N�0�3�a�3
�7���G�j�R�a�3�N �s�3�a�0�3�N �N�C�,�@�j �$�3���,�@�j�3�j�Y �/�3�c�@���I�$ �L�k�c�c�3�N �M�3�$�3�N�$�3�0�C�N�<�n�N�<�3�N ���I�c �F�R�c�j�3�N
�G�R�0�C�3�a�j �s�3�a�0�3�N�. �0�C�3 �c�R �@�R�,�@ �c�C�N�0�. �0���c�c �3�C�N�3 �L�C�N�C�L�C�3�a�j�3 �H�Ñ�c�n�N�< �N�C�3�L���I�c �0�C�3�c�3 �M�3�A
�$�3�N�$�C�N�0�n�N�<�3�N �q�3�a�I�3�j�y�3�N �s�C�a�0�Y

�?�C�3�a�y�n �s�C�a�0f(X) �3�a�s�3�C�j�3�a�j �y�n

f(X) = SAusgaben −SEinnahmen +SNebenbedingungen . �V�Ê�Y���W

�7�k�a �0�C�3 �#�3�c�,�@�a�¡�N�G�n�N�< �0�3�a �b�U�3�C�,�@�3�a�j�3�L�U�3�a���j�n�aWST �<�C�I�j

SNebenbedingungen = Cunter +Cueber

Cunter =

{
104 �s�3�N�NWST < WSminT

0 �c�R�N�c�j

Cueber =

{
104 �s�3�N�NWST > WSmaxT

0 �c�R�N�c�j
.

�r�R�$�3�C �0�3�a �r�3�a�j104 �@�C�3�a �8�k�a �3�C�N�3 �$�3�I�C�3�$�C�< �<�a�R�G�3 �F�R�N�c�j���N�j�3 �c�j�3�@�j�. �0�C�3 ���n�8 �E�3�0�3�N �7���I�I
�<�a�Ñ�G�3�a ���I�c �0�C�3 �y�n �3�a�s���a�j�3�N�0�3 �#�C�I���N�y �C�c�j�Y �7�¡�I�I�j �0�C�3 �i�3�L�U�3�a���j�n�a �n�N�j�3�a �0�C�3 �K�C�N�C�L���I�j�3�L�A
�U�3�a���j�n�a �VWSminT �W �0�3�c �r�¡�a�L�3�G�3�c�c�3�I�c�. �s�C�a�0Cunter �0�C�3�c�3�N �@�R�@�3�N �r�3�a�j ���N�N�3�@�L�3�N
�n�N�0 �c�R�L�C�j �0�C�3 �<�3�j�3�c�j�3�j�3�N �H�Ñ�c�n�N�<�c�U���a���L�3�j�3�a ���I�c �n�N�<�3�3�C�<�N�3�j �L���a�G�C�3�a�3�N�Y

�2�C�N �#�3�C�c�U�C�3�I�- �/���c �#�?�F�r �I�¡�n�8�j �L�C�j �L���u�C�L���I�3�a �H�3�C�c�j�n�N�< ���I�c�RX = f100g�Y �/�C�3 �;���c�G�R�c�A
�j�3�N �8�k�a �3�C�N�3�N �i���< �$�3�j�a���<�3�N �,���Y ���7e�. �Çe �#�3�y�n�<�c�G�R�c�j�3�N ���n�c �0�3�L �b�j�a�R�L�N�3�j�y �G�R�L�L�3�N
�@�C�N�y�n�Y ���n�8 �0�3�a �2�C�N�N���@�L�3�c�3�C�j�3 �G�R�N�N�j�3�N�Çe �0�n�a�,�@ �2�C�N�c�U�3�C�c�n�N�<�.���Çe �0�n�a�,�@ �b�j�a�R�L�q�3�a�A
�G���n�8 ���N �0�C�3 �K�C�3�j�3�a �n�N�0�ú�Çe �0�n�a�,�@ �0�C�3 �r�¡�a�L�3�$�3�a�3�C�j�c�j�3�I�I�n�N�< �q�3�a�$�n�,�@�j �s�3�a�0�3�N�Y �/�C�3
�#�C�I���N�y �$�3�j�a�¡�<�j−�ú�Çe �V�0�C�3 �2�C�N�N���@�L�3�N �k�$�3�a�s�C�3�<�3�N�W�Y ���I�I�3�a�0�C�N�<�c �s�n�a�0�3 �0�C�3 �K���u�C�L���I�A
�j�3�L�U�3�a���j�n�a �0�3�c �T�n�{�3�a�c�U�3�C�,�@�3�a�c �V�î�7 �ï�+�W �k�$�3�a�c�,�@�a�C�j�j�3�N �n�N�0 �c�R�L�C�j �C�c�jCueber = 10000�Y
�/���c �2�a�<�3�$�N�C�c �q�R�Nf(X) = 9985�G���N�N �N�n�N �N�C�,�@�j �L�3�@�a ���I�c �L�C�N�C�L���I �$�3�y�3�C�,�@�N�3�j �s�3�a�0�3�N
�n�N�0 �c�R�L�C�j �C�c�j �0�C�3 �3�C�N�@�n�N�0�3�a�j�U�a�R�y�3�N�j�C�<�3 ���n�c�I���c�j�n�N�< �0�3�c �#�?�F�r�c �8�k�a �0�C�3�c�3�N �x�3�C�j�a���n�L
�n�N�<�3�3�C�<�N�3�j�Y

�î��



�Ê�Y�Ç �F�R�c�j�3�N�R�U�j�C�L�C�3�a�n�N�< �L�C�j�j�3�I�c �T�a�R�<�N�R�c�3�N

�K�C�j �0�C�3�c�3�a �F�R�c�j�3�N�8�n�N�G�j�C�R�N �c�C�N�0 �0�C�3 �s�C�,�@�j�C�<�c�j�3�N �F�R�c�j�3�N �n�N�0 �#�3�0�C�N�<�n�N�<�3�N �L�R�0�3�I�A
�I�C�3�a�j�. ���N�0�3�a�3 �7���G�j�R�a�3�N �s�C�3 �y�n�L �#�3�C�c�U�C�3�I �r���a�j�n�N�<�c�G�R�c�j�3�N �G�Ñ�N�N�3�N �0�n�a�,�@ �2�a�s�3�C�j�3�a�n�N�<
�0�3�a �7�n�N�G�j�C�R�N �$�3�a�k�,�G�c�C�,�@�j�C�<�j �s�3�a�0�3�N�Y

4.5.2 Parametersuche

Algorithmus 1 :�Q�U�j�C�L�C�3�a�n�N�< �0�3�a �b�C�L�n�I���j�C�R�N �C�L �I���n�8�3�N�0�3�N �b�w�c�j�3�L

input�- �b�C�L�n�I���j�C�R�NSim t �y�n�L �x�3�C�j�U�n�N�G�jt 0 �. �T�a�R�<�N�R�c�3�I�¡�N�<�3 �C�N �b�j�n�N�0�3�Nh
output�- �Q�U�j�C�L�C�3�a�j�3�a �b�C�L�n�I���j�C�R�N�c�0�n�a�,�@�I���n�8Sim t+k

1while�b�C�L�n�I���j�C�R�N �N�C�,�@�j �$�3�3�N�0�3�jdo
2 if�Q�U�j�C�L�C�3�a�n�N�< ���n�c�<�3�I�Ñ�c�jthen
3 �r�3�j�j�3�a�q�R�a�@�3�a�c���<�3�N �,���,�@�3�N�d
4 �b�j�a�R�L�q�3�a�$�a���n�,�@ �q�R�a�@�3�a�c���<�3�N �n�N�0 �,���,�@�3�N�d
5 BHKWAuslastung  �7�d
6 whileKosten Gesamt �N�C�,�@�j �L�C�N�C�L���Ido
7 Vorschau t  Sim t �G�R�U�C�3�a�3�N�d
8 BHKWAuslastung �¡�N�0�3�a�N �n�N�0 �C�NVorschau t �c�3�j�y�3�N�d
9 Vorschau t+h  Vorschau t �n�Lh �b�j�n�N�0�3�N �q�R�a�c�U�n�I�3�N�d

10 Kosten Gesamt  �#�C�I���N�yVorschau t+h �$�3�a�3�,�@�N�3�N�d
11 end
12 BHKWAuslastung �C�NSim t �c�3�j�y�3�N�d
13 end
14 �b�j�3�U�A�7�n�N�G�j�C�R�N �0�3�a �;�3�a�¡�j�3 �C�NSim t ���n�c�8�k�@�a�3�N�d
15end

���I�<�R�a�C�j�@�L�n�c �ú �y�3�C�<�j �0�3�N ���$�I���n�8 �0�3�a �Q�U�j�C�L�C�3�a�n�N�< ���L �#�3�C�c�U�C�3�I �0�3�a �#�?�F�r ���n�c�I���c�A
�j�n�N�< �V�3�c �G�Ñ�N�N�3�N ���I�I�3�a�0�C�N�<�c ���n�,�@ ���N�0�3�a�3 �T���a���L�3�j�3�a �0�3�c �b�w�c�j�3�L�c �R�U�j�C�L�C�3�a�j �s�3�a�0�3�N�W�Y
�/�n�a�,�@ ���n�c�U�a�R�$�C�3�a�3�N �L�3�@�a�3�a�3�a �T���a���L�3�j�3�a �C�N �x�3�C�I�3 �¿ �G���N�N �3�C�N�3 �H�Ñ�c�n�N�< �<�3�8�n�N�0�3�N �s�3�a�A
�0�3�N�. �0�C�3 �0�C�3 �N�C�3�0�a�C�<�c�j�3�N �F�R�c�j�3�N �q�3�a�n�a�c���,�@�j �$�y�s�Y �0�3�N �<�a�Ñ�G�j�3�N �2�a�j�a���< �3�a�s�C�a�j�c�,�@���8�j�3�j�Y
�/���c �����n�c�U�a�R�$�C�3�a�3�N�� �G���N�N �a�3���I�C�c�C�3�a�j �s�3�a�0�3�N �0�n�a�,�@�-

�Ë ���N�s�3�N�0�3�N �3�C�N�3�c �#�a�n�j�3�A�7�R�a�,�3 ���N�c���j�y�3�c�. �C�N�0�3�L �k�$�3�a ���I�I�3 �L�Ñ�<�I�C�,�@�3�N �r�3�a�j�3 �V�L�C�j
�3�C�N�3�a �$�3�c�j�C�L�L�j�3�N �b�,�@�a�C�j�j�<�a�Ñ�G�3�W �C�j�3�a�C�3�a�j �s�C�a�0�Y

�Ë �p�3�a�s�3�N�0�3�N �3�C�N�3�c �K�C�N�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�n�c�. �s�C�3 �$�3�C�c�U�C�3�I�c�s�3�C�c�3 �H�A�#�7�;�b�A�#�. �0�3�a
�$�3�a�3�C�j�c �C�N �F���U�Y �Ê�Y�Ê �$�3�N�n�j�y�j �s�n�a�0�3�Y

�r�C�a �q�3�a�s�3�N�0�3�N �3�C�N�3�N �y�s�3�C�c�j�n�~�<�3�N ���N�c���j�y�. �$�3�C �0�3�L �y�n�3�a�c�j �3�C�N�3 �G�I�3�C�N�3 ���N�y���@�I �T���a���A
�L�3�j�3�a ���n�c �0�3�L �<�3�c���L�j�3�N �T���a���L�3�j�3�a�$�3�a�3�C�,�@ �VBHKWAuslastung 2 [0,100]�W �<�3�j�3�c�j�3�j
�s�C�a�0�Y �/�C�3 �<�k�N�c�j�C�<�c�j�3 �p���a�C���N�j�3 �s�C�a�0 �<�3�N�R�L�L�3�N �n�N�0 �C�N �0�3�a �m�L�<�3�$�n�N�< �0�C�3�c�3�c �T���a���A
�L�3�j�3�a�c �s�C�a�0 �L�C�j�j�3�I�c �0�3�c �H�A�#�7�;�b�A�# ���I�<�R�a�C�j�@�L�n�c �3�C�N �K�C�N�C�L�n�L �<�3�8�n�N�0�3�N�Y

�î��



�Ê �T�a�R�<�N�R�c�3 �n�N�0 �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N

4.5.3 Beispiel einer automatischen Systemoptimierung

�2�c �8�R�I�<�j �3�C�N �#�3�C�c�U�C�3�I �8�k�a �0�C�3 �p�3�a�s�3�N�0�n�N�< �0�3�a �F�R�c�j�3�N�L�C�N�C�L�C�3�a�n�N�<�. �0���c �G�R�N�G�a�3�j�3
�2�C�N�c�U���a�n�N�<�c�U�R�j�3�N�j�C���I �s�C�a�0 �C�N �F���U�C�j�3�I �Ç �3�a�I�¡�n�j�3�a�j�Y �/�3�a �p�3�a�<�I�3�C�,�@ �$�3�y�C�3�@�j �c�C�,�@ ���n�8
�0�C�3 �b�C�L�n�I���j�C�R�N �3�C�N�3�a �r�R�,�@�3 �C�L ���U�a�C�I�. �3�C�N�L���I �R�@�N�3 �n�N�0 �3�C�N�L���I �L�C�j ���n�j�R�L���j�C�c�,�@�3�a
�Q�U�j�C�L�C�3�a�n�N�<�Y �/�C�3 �R�U�j�C�L���I�3 �#�?�F�r�A���n�c�I���c�j�n�N�< �s�n�a�0�3 �C�L�L�3�a �8�k�a �3�C�N�3 �b�j�n�N�0�3 �q�R�a���n�c
�$�3�a�3�,�@�N�3�j �V�T�a�R�<�N�R�c�3�I�¡�N�<�3h = 1�W �n�N�0 �N���,�@ �3�C�N�3�a �b�j�n�N�0�3 �q�3�a�<���N�<�3�N�3�a �x�3�C�j �3�C�N�3 �N�3�n�3
�Q�U�j�C�L�C�3�a�n�N�< ���N�<�3�c�j�R�G�3�N�Y

Abbildung 4.10:�b�j�a�R�L�q�3�a�$�a���n�,�@ �n�N�0 �A�U�a�R�0�n�G�j�C�R�N �R�@�N�3 �Q�U�j�C�L�C�3�a�n�N�<

�/�3�a �p�3�a�<�I�3�C�,�@ �y�s�C�c�,�@�3�N ���$�$�C�I�0�n�N�< �Ê�Y�ú�7 �n�N�0 ���$�$�C�I�0�n�N�< �Ê�Y�ú�ú �y�3�C�<�j�. �0���c�c �c�C�,�@ �0�C�3
�3�I�3�G�j�a�C�c�,�@�3 �T�a�R�0�n�G�j�C�R�N �C�L �R�U�j�C�L�C�3�a�j�3�N �7���I�I �$�3�c�c�3�a ���N �0�3�N �p�3�a�$�a���n�,�@ ���N�U���c�c�j�Y �?�C�3�a�A
�0�n�a�,�@ �s�C�a�0 �0�C�3 �j�$�3�a�U�a�R�0�n�G�j�C�R�N �c�j���a�G �q�3�a�L�C�N�0�3�a�j �n�N�0 �0�C�3 ���$�0�3�,�G�n�N�< �0�3�c �3�I�3�G�j�a�C�A
�c�,�@�3�N �;�a�n�N�0�$�3�0���a�8�c �q�3�a�<�a�Ñ�G�3�a�j�Y �/�C�3 �p�3�a�I�¡�N�<�3�a�n�N�< �0�3�a �#�3�0���a�8�c���$�0�3�,�G�n�N�< �G���N�N �<�n�j
�C�N �0�3�N �M�¡�,�@�j�3�N �q�R�L �ú�¿�Y�"���7�Y�7�Ê �<�3�c�3�@�3�N �s�3�a�0�3�N�. �y�n�c�¡�j�y�I�C�,�@ �c�,�@���I�j�3�j �c�C�,�@ �0���c �#�?�F�r
�C�N �0�3�a �R�U�j�C�L�C�3�a�j�3�N �7���@�a�s�3�C�c�3 �@�C�3�a ���n�,�@ �s�3�N�C�<�3�a �3�C�N �n�N�0 ���n�c�. �s���c �c�C�,�@ �U�R�c�C�j�C�q ���n�8
�0�C�3 �;�3�a�¡�j�3�I�3�$�3�N�c�0���n�3�a ���n�c�s�C�a�G�j�Y �B�N�c�<�3�c���L�j �G�R�N�N�j�3 �0�C�3 ���$�0�3�,�G�n�N�< �0�3�a �3�I�3�G�j�a�C�c�,�@�3�N
�H���c�j �0�n�a�,�@ �0�C�3 �R�U�j�C�L�C�3�a�j�3 ���n�c�c�j�3�n�3�a�n�N�< �n�L �3�j�s�� ���7 �X �<�3�c�j�3�C�<�3�a�j �s�3�a�0�3�N�Y

4.5.4 Verbesserungsmöglichkeiten

�/�3�a �q�R�a�<�3�c�j�3�I�I�j�3 ���N�c���j�y �I�C�3�8�3�a�j �$�3�a�3�C�j�c �q�C�3�I�q�3�a�c�U�a�3�,�@�3�N�0�3 �2�a�<�3�$�N�C�c�c�3�. �@���j ���I�I�3�a�0�C�N�<�c
�N�R�,�@ �p�3�a�$�3�c�c�3�a�n�N�<�c�U�R�j�3�N�j�C���I�Y �T�a�R�$�I�3�L���j�C�c�,�@ �C�c�j �0�3�a �F�R�L�U�a�R�L�C�c�c �y�s�C�c�,�@�3�N �G�n�a�y�3�N
�n�N�0 �I�¡�N�<�3�a�3�N �Q�U�j�C�L�C�3�a�n�N�<�c�c�,�@�a�C�j�j�3�N�-
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�Ê�Y�� �2�q���I�n���j�C�R�N
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Elektrischer Verbrauch Elektrische Produktion

15.04 16.04 17.04 18.04 19.04 20.04 21.04 22.04
0  kW

2 kW

4 kW

6 kW

8 kW

Abbildung 4.11:�b�j�a�R�L�U�a�R�0�n�G�j�C�R�N �L�C�j �K���u�C�L�C�3�a�n�N�< �0�3�c �2�C�<�3�N�q�3�a�$�a���n�,�@�c �V�C�N �<�3�I�$�W

�r�C�a�0 �3�C�N �I���N�<�3�a �Q�U�j�C�L�C�3�a�n�N�<�c�c�,�@�a�C�j�j �V�T�a�R�<�N�R�c�3�I�¡�N�<�3� �W ���n�c�<�3�8�k�@�a�j�. �s�3�a�0�3�N �I�¡�N�A
�<�3�a�8�a�C�c�j�C�<�3 �T�a�R�<�N�R�c�3�N �0�3�c �r�3�j�j�3�a�c �n�N�0 �0�3�c �b�j�a�R�L�$�3�0���a�8�c �L�C�j �3�C�N�$�3�y�R�<�3�N�Y ���I�I�3�a�0�C�N�<�c
�G���N�N �C�L�L�3�a �N�n�a �3�C�N �G�R�N�c�j���N�j�3�a �r�3�a�j �8�k�a �0�C�3 �<�3�c���L�j�3 �T�3�a�C�R�0�3 �3�a�L�C�j�j�3�I�j �s�3�a�0�3�N�. �s���c
�0�C�3 ���N�U���c�c�n�N�< ���N �0�3�N �a�3���I�3�N �b�j�a�R�L�$�3�0���a�8 �n�N�0 �0�C�3 �T�n�{�3�a�c�U�3�C�,�@�3�a�G���U���y�C�j�¡�j �c�,�@�s�C�3�A
�a�C�< �L���,�@�j�Y �/�C�3 �b�j�a�R�L�c�U�C�j�y�3�N�I���c�j�3�N �j�a�3�j�3�N �$�3�C�c�U�C�3�I�c�s�3�C�c�3 �@�¡�n�~�< �N�n�a �8�k�a �n�N�<�3�8�¡�@�a �3�C�N�3
�b�j�n�N�0�3 ���n�8�Y

�F�n�a�y�3 �Q�U�j�C�L�C�3�a�n�N�<�c�U�3�a�C�R�0�3�N �G�Ñ�N�N�3�N �0�C�3 �T�a�R�0�n�G�j�C�R�N �0�3�n�j�I�C�,�@ �$�3�c�c�3�a ���N �0�3�N �#�3�A
�0���a�8 ���N�U���c�c�3�N�. �0���8�k�a ���$�3�a �I�¡�N�<�3�a�8�a�C�c�j�C�<�3 �T�a�R�<�N�R�c�3�N �V�s�C�3 �y�n�L �#�3�C�c�U�C�3�I �0���c �r�3�j�j�3�a �C�N
�q�C�3�a �i���<�3�N�W �N�C�,�@�j �$�3�a�k�,�G�c�C�,�@�j�C�<�3�N�Y

�#�3�C �3�C�N�3�a �p�3�a�$�3�c�c�3�a�n�N�< �G�Ñ�N�N�j�3 �0�C�3 �K�3�j�@�R�0�3 �c�R �3�a�s�3�C�j�3�a�j �s�3�a�0�3�N�. �0���c�c �0�C�3 �Q�U�A
�j�C�L�C�3�a�n�N�<�c�8�n�N�G�j�C�R�N �c�j���j�j �3�C�N�3�L �3�C�N�y�3�I�N�3�N �r�3�a�j �3�C�N�3 �r�3�a�j�3�a�3�C�@�3 �8�k�a �0�3�N �Q�U�j�C�L�C�3�A
�a�n�N�<�c�y�3�C�j�a���n�L �3�a�a�3�,�@�N�3�j�Y �x�n�L �#�3�C�c�U�C�3�I �s�k�a�0�3 �0�C�3 �7�n�N�G�j�C�R�N �3�C�N�3 �F�n�a�q�3 �0�3�a �#�?�F�r�A
���n�c�I���c�j�n�N�<�. �c�j���j�j �3�C�N�3�a �8�3�c�j�3�N ���n�c�I���c�j�n�N�<�. �y�n�a�k�,�G�<�3�$�3�N�Y �b�R�L�C�j �G���N�N �I���N�<�8�a�C�c�j�C�< �<�3�A
�U�I���N�j �n�N�0 �j�a�R�j�y�0�3�L ���n�8 �G�n�a�y�3 �#�3�0���a�8�c�c�,�@�s���N�G�n�N�<�3�N �a�3���<�C�3�a�j �s�3�a�0�3�N�Y

4.6 Evaluation
�B�L �7�R�I�<�3�N�0�3�N �3�q���I�n�C�3�a�3�N �s�C�a �0�C�3 �[�n���I�C�j�¡�j �0�3�a �p�R�a�@�3�a�c���<�3�N�Y �B�N ���$�c�,�@�N�C�j�j �Ê�Y���Y�� �s�3�a�A
�0�3�N �s�C�a �0�C�3 �p�R�a�@�3�a�c���<�3�N �8�k�a �3�C�N �<���N�y�3�c �D���@�a �E�3�0�3�N �i���< �3�C�N�L���I ���n�c�8�k�@�a�3�N �n�N�0 �0���c
�2�a�<�3�$�N�C�c �3�q���I�n�C�3�a�3�N�Y �B�N ���$�c�,�@�N�C�j�j �Ê�Y���Y�� �s�C�a�0 �0�3�a �2�{�3�G�j �0�3�a �r�3�j�j�3�a�q�R�a�@�3�a�c���<�3 ���n�8 �0���c
�;�3�c���L�j�c�w�c�j�3�L �3�q���I�n�C�3�a�j�Y

�7�k�a �3�C�N�3�N �p�3�a�<�I�3�C�,�@ �0�3�a �;�3�a�¡�j�3�c�C�L�n�I���j�C�R�N �L�C�j �2�,�@�j�0���j�3�N �q�3�a�s�3�C�c�3�N �s�C�a ���n�8 �F���U�C�A
�j�3�I �ú�Y

�î�î



�Ê �T�a�R�<�N�R�c�3 �n�N�0 �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N

4.6.1 Fehlermessung mittels Skalierter Fehler

�/�C�3 �K�3�c�c�n�N�< �0�3�a ���$�s�3�C�,�@�n�N�< �L�C�j�j�3�I�cRMSE �C�c�j �8�k�a �0�3�N �p�3�a�<�I�3�C�,�@ �q�3�a�c�,�@�C�3�0�3�N�3�a
�K�3�j�@�R�0�3�N ���N �0�3�a �<�I�3�C�,�@�3�N �x�3�C�j�a�3�C�@�3 ���n�c�a�3�C�,�@�3�N�0�Y �r�C�I�I �L���N �0�C�3 �T�a�R�<�N�R�c�3�L�3�j�@�R�0�3�N
���n�8 �q�3�a�c�,�@�C�3�0�3�N�3 �x�3�C�j�a�3�C�@�3�N ���N�s�3�N�0�3�N �n�N�0 �L�C�j�3�C�N���N�0�3�a �q�3�a�<�I�3�C�,�@�3�N�. �c�C�N�0 �T�a�R�<�N�R�A
�c�3�8�3�@�I�3�a �s�C�3 �0�3�aRMSE ���I�I�3�a�0�C�N�<�c �N�C�,�@�j ���n�c�c���<�3�G�a�¡�8�j�C�<�. �0�� �c�C�3 �q�R�N �0�3�a �b�G���I�C�3�a�n�N�<
�0�3�a �x�3�C�j�a�3�C�@�3 ���$�@�¡�N�<�3�N�Y �m�L �0�C�3 �2�q���I�n���j�C�R�N�c�3�a�<�3�$�N�C�c�c�3 �q�3�a�<�I�3�C�,�@�$���a �L�C�j ���N�0�3�a�3�N
�K�3�j�@�R�0�3�N �n�N�0 ���N�0�3�a�3�N �x�3�C�j�a�3�C�@�3�N �" �$�3�C�c�U�C�3�I�c�s�3�C�c�3 �0�3�L �3�I�3�G�j�a�C�c�,�@�3�N �#�3�0���a�8 �3�C�N�3�c
�2�C�N�8���L�C�I�C�3�N�@���n�c�3�c �" �y�n �L���,�@�3�N�. �L�n�c�c �3�C�N�c�G���I�C�3�a�n�N�<�c�A�n�N���$�@�¡�N�<�C�<�3�a�7�3�@�I�3�a �q�3�a�s�3�N�0�3�j
�s�3�a�0�3�N�Y �/�3�a ���K�3���N ���$�c�R�I�n�j�3 �b�,���I�3�0 �2�a�a�R�a�� �V�K���b�2�W �)�ú�* �j�3�C�I�j �0�C�3 �p�R�a�@�3�a�c���<�3�8�3�@�I�3�a
�0�n�a�,�@ �0�C�3 �7�3�@�I�3�a �0�3�a �N���C�q�3�N �T�a�R�<�N�R�c�3 ���n�8 �0�3�L �<�I�3�C�,�@�3�N �/���j�3�N�c���j�y�Y

qt =
y t − y �U�a�R�<

t|t-1
1

N-1

∑N
n=2 jyn − yn-1 j

MASE = avg(jqt j)

�/�� �c�R�s�R�@�I �x�¡�@�I�3�a ���I�c ���n�,�@ �M�3�N�N�3�a �C�N �0�3�a �<�I�3�C�,�@�3�N �/�C�L�3�N�c�C�R�N �c�C�N�0�. �C�c�j �0�3�a �a�3�c�n�I�A
�j�C�3�a�3�N�0�3 �7�3�@�I�3�a �n�N���$�@�¡�N�<�C�< �q�R�N �0�3�a �b�G���I�C�3�a�n�N�< �0�3�a �/���j�3�N�Y

4.6.2 Evaluation der Lastkurvenprognose

�/���c �T�a�R�<�N�R�c�3�c�w�c�j�3�L �s�n�a�0�3 �L�C�j �0�3�N �/���j�3�N �0�3�c �D���@�a�3�c ���7�ú�� �3�q���I�n�C�3�a�j�Y �/�C�3 �G�R�N�c�j���N�j�3
�2�C�N�<���$�3 �N�3�n�3�a �/���j�3�N�. �0�C�3 �y�n�a �2�a�N�3�n�3�a�n�N�< �0�3�a �T�a�R�<�N�R�c�3�N �<�3�$�a���n�,�@�j �s�3�a�0�3�N�. �s�n�a�0�3�N
���n�c �0�3�N �K�3�c�c�0���j�3�N �0�3�c �C�N ���$�c�,�@�N�C�j�j �Ê�Y���Y���Y�� �3�a�s�¡�@�N�j�3�N �ú���A�7���L�C�I�C�3�N�@���n�c�3�c �3�N�j�N�R�L�A
�L�3�N�Y �7�k�a �E�3�0�3�N �i���< �C�N �0�C�3�c�3�L �x�3�C�j�a���n�L �@���$�3�N �s�C�a �3�C�N�3 �N�3�n�3 �?�R�I�j�A�r�C�N�j�3�a�c �T�a�R�<�N�R�c�3
���n�c�<�3�8�k�@�a�j�. �0�C�3 �7�3�@�I�3�a �<�3�L�3�c�c�3�N �n�N�0 ���L �2�N�0�3 �0�3�N �/�n�a�,�@�c�,�@�N�C�j�j�c�8�3�@�I�3�a �<�3�$�C�I�0�3�j�Y

4.6.2.1 Evaluation der Fehler nach Uhrzeit
���$�$�C�I�0�n�N�< �Ê�Y�ú�� �y�3�C�<�j�. �0���c�c �0�3�a �7�3�@�I�3�a �L�R�a�<�3�N�c �n�L ���. �L�C�j�j���<�c �y�s�C�c�,�@�3�N �ú�� �n�N�0 �ú�Ç
�m�@�a �n�N�0 ���$�3�N�0�c �y�s�C�c�,�@�3�N ���7 �n�N�0 ���� �m�@�a ���L �@�Ñ�,�@�c�j�3�N �C�c�j�Y �?�C�3�a �C�c�j ���n�,�@ �0�3�aRMSE
���n�8�<�3�8�k�@�a�j�. �n�L �y�n �y�3�C�<�3�N�. �0���c�c �0�C�3 �p�R�a�@�3�a�c���<�3 �n�L �ú�� �n�N�0 �ú�Ê �m�@�a �0�C�3 �<�a�Ñ�G�j�3 ���$�s�3�C�A
�,�@�n�N�< �q�R�N �0�3�a �j���j�c�¡�,�@�I�C�,�@�3�N �H���c�j ���n�8�s�3�C�c�j�Y �/�C�3 �b�U�C�j�y�3�N �$�3�C �0�3�N �7�3�@�I�3�a�N �G�Ñ�N�N�3�N �y�s�3�C
�m�a�c���,�@�3�N �@���$�3�N�-

�Ë �/�C�3 �7�3�@�I�3�a �j�a�3�j�3�N �0�n�a�,�@ �@�Ñ�,�@�c�j �q���a�C���$�I�3 �b�U�C�j�y�3�N�I���c�j�3�N ���n�8 �n�N�0 �c�C�N�0 �c�R�L�C�j �N�C�,�@�j
�q�R�a�@�3�a�c���<�$���a�Y

�Ë �/���c �T�a�R�<�N�R�c�3�L�R�0�3�I�I �n�N�j�3�a�A �R�0�3�a �k�$�3�a�c�,�@�¡�j�y�j �0�C�3 �H���c�j�3�N ���N �0�C�3�c�3�L �T�n�N�G�j �G�R�N�A
�c�3�\�n�3�N�j�Y ���N �0�C�3�c�3�L �T�n�N�G�j �I�C�3�G�3 �c�C�,�@ �0���c �K�R�0�3�I�I �0���N�N �N�R�,�@ �q�3�a�$�3�c�c�3�a�N�Y

�m�L �0�C�3 �7�3�@�I�3�a�n�a�c���,�@�3�N �s�3�C�j�3�a �y�n �3�a�8�R�a�c�,�@�3�N�. �s�C�a�0 �C�N ���$�$�C�I�0�n�N�< �Ê�Y�ú�� �0�3�a �0�n�a�,�@�A
�c�,�@�N�C�j�j�I�C�,�@�3 �b�j�a�R�L�$�3�0���a�8 �3�C�N�3�c �?���n�c�@���I�j�c �$�3�j�a���,�@�j�3�j�Y

���$�$�C�I�0�n�N�< �Ê�Y�ú�� �y�3�C�<�j �0�C�3 �r���@�a�c�,�@�3�C�N�I�C�,�@�G�3�C�j �0�3�c ���n�8�j�a�3�j�3�N�c �3�C�N�3�c �$�3�c�j�C�L�L�j�3�N �3�I�3�G�A
�j�a�C�c�,�@�3�N �H�3�C�c�j�n�N�<�c�$�3�0���a�8�c �3�C�N�3�c �0�n�a�,�@�c�,�@�N�C�j�j�I�C�,�@�3�N �2�C�N�8���L�C�I�C�3�N�@���n�c�3�c�Y �/�3�a �L���u�C�L���A
�I�3 �b�j�a�R�L�$�3�0���a�8 �y�3�C�<�j �n�L �ú�Ê �n�N�0 �ú�Ç �m�@�a �c�j���a�G�3 �b�U�C�j�y�3�N�. �R�$�s�R�@�I �0�3�a �0�n�a�,�@�c�,�@�N�C�j�j�I�C�,�@�3
�b�j�a�R�L�$�3�0���a�8 �N�C�3�0�a�C�< �$�I�3�C�$�j�Y �b�R�L�C�j �<�C�$�j �3�c ���N �0�C�3�c�3�a �b�j�3�I�I�3 �c�j���a�G�3�. �c�U�R�a���0�C�c�,�@�3 ���n�c�a�3�C�A
�G�3�a�. �0�C�3 �N�C�,�@�j �G�R�a�a�3�G�j �q�R�a�@�3�a�<�3�c���<�j �s�3�a�0�3�N �G�Ñ�N�N�3�N�Y �/�3�a �3�a�@�Ñ�@�j�3 �7�3�@�I�3�a �n�L �� �n�N�0

�ú�7�7



�Ê�Y�� �2�q���I�n���j�C�R�N

Abbildung 4.12:�7�3�@�I�3�a�0�n�a�,�@�c�,�@�N�C�j�j �N���,�@ �b�j�n�N�0�3 �8�k�a �0���c �D���@�a ���7�ú��

Abbildung 4.13:�r���@�a�c�,�@�3�C�N�I�C�,�@�G�3�C�j�c�C�N�j�3�a�q���I�I�3 �8�k�a �0�3�N �b�j�a�R�L�q�3�a�$�a���n�,�@ �3�C�N�3�c �?���n�c�A
�@���I�j�c �V�[�n�3�I�I�3�- �i�y�3�n�j�c�,�@�I�3�a�. �i�m �K�k�N�,�@�3�N �)�Ê���*�W

�ú�7�ú
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HW mit Tagestrennung HW ohne Tagestrennung naive Prognose

Abbildung 4.15:�7�3�@�I�3�a �0�3�a �T�a�R�<�N�R�c�3�N �V�?�R�I�j�A�r�C�N�j�3�a�c �n�N�0 �N���C�q�W ���L �N�A�j�3�N �i���< �0�3�a
�T�a�R�<�N�R�c�3

�C�L�L�3�a �n�N�j�3�a �0�3�L �7�3�@�I�3�a �0�3�a �N���C�q�3�N �T�a�R�<�N�R�c�3 �n�N�0 �a�3�,�@�j�8�3�a�j�C�<�j �c�R�L�C�j �0�3�N �2�C�N�c���j�y
�q�R�N �?�R�I�j�A�r�C�N�j�3�a�c�Y

�/�C�3 �i���<�3�c�j�a�3�N�N�n�N�< �I�C�3�8�3�a�j �8�k�a �0�C�3 �3�a�c�j�3 �r�R�,�@�3 �$�3�c�c�3�a�3 �2�a�<�3�$�N�C�c�c�3 ���I�c �0�C�3 �K�3�j�@�R�0�3
�R�@�N�3 �i���<�3�c�j�a�3�N�N�n�N�<�. �s�C�a�0 ���I�I�3�a�0�C�N�<�c �C�N �0�3�a �y�s�3�C�j�3�N �r�R�,�@�3 �q�R�N �0�3�a �N�R�a�L���I�3�N�. �L�n�I�j�C�A
�U�I�C�G���j�C�q�3�N �K�3�j�@�R�0�3 �k�$�3�a�j�a�R�{�3�N�Y �/�3�a �G�R�N�c�j���N�j�3 ���N�c�j�C�3�< �0�3�a �7�3�@�I�3�a�a���j�3 �G�Ñ�N�N�j�3 �0���a���n�8
�y�n�a�k�,�G�y�n�8�k�@�a�3�N �c�3�C�N�. �0���c�c �8�k�a �0�C�3 �3�C�N�y�3�I�N�3�N �i���<�3 �3�C�N �8���I�c�,�@�3�a �i�a�3�N�0 ���N�<�3�N�R�L�L�3�N
�s�C�a�0 �n�N�0 �c�R�L�C�j �0�C�3 �7�3�@�I�3�a�a���j�3 �L�C�j �0�3�a �x�3�C�j �c�j�3�C�<�j�Y �/�C�3 �K�3�j�@�R�0�3 �R�@�N�3 �i���<�3�c�j�a�3�N�N�n�N�<
�G���N�N �0���<�3�<�3�N �$�3�C�L �Q�U�j�C�L�C�3�a�3�N �0�3�cRMSE �0�C�3 �T�a�R�<�N�R�c�3�3�a�<�3�$�N�C�c�c�3 �L�C�j �0�3�a �c�C�3�$�3�N�8���A
�,�@�3�N ���N�y���@�I ���N �i���<�3�N ���L �b�j�k�,�G �q�3�a�<�I�3�C�,�@�3�N�. �s�R�L�C�j �0�C�3 �i�a�3�N�0�c�,�@�¡�j�y�n�N�< �V�8���I�I�c �G�3�C�N
�i�a�3�N�0 �q�R�a�@���N�0�3�N�W ���n�,�@ �0�3�n�j�I�C�,�@ �G�R�N�c�3�a�q���j�C�q�3�a ���n�c�8���I�I�3�N �c�R�I�I�j�3�Y

�/�C�3 ���n�8�j�a�3�N�N�n�N�< �N���,�@ �r�R�,�@�3�N�j���<�3�N �I�C�3�8�3�a�j ���I�c�R �8�k�a �0�C�3 �3�a�c�j�3 �r�R�,�@�3 �<�n�j�3 �2�a�<�3�$�N�C�c�A
�c�3 �n�N�0 �c�R�I�I�j�3 �@�C�3�a �0�3�a �N�R�a�L���I�3�N �L�n�I�j�C�U�I�C�G���j�C�q�3�N �K�3�j�@�R�0�3 �q�R�a�<�3�y�R�<�3�N �s�3�a�0�3�N�Y �m�L
�T�a�R�<�N�R�c�3�N �8�k�a �y�s�3�C �r�R�,�@�3�N �R�0�3�a �L�3�@�a �y�n �3�a�@���I�j�3�N�. �c�R�I�I�j�3 ���n�8 �?�R�I�j�A�r�C�N�j�3�a�c �R�@�N�3
�i���<�3�c�j�a�3�N�N�n�N�< �y�n�a�k�,�G�<�3�<�a�C�{�3�N �s�3�a�0�3�N�Y

�Q�$ �3�C�N�3 �y�s�3�C�s�Ñ�,�@�C�<�3 �T�a�R�<�N�R�c�3 �c�C�N�N�q�R�I�I �C�c�j�. �@�¡�N�<�j �N�C�,�@�j �N�n�a �q�R�N �0�3�a �M�n�j�y�3�a�U�a�R�A
�<�N�R�c�3�. �c�R�N�0�3�a�N ���n�,�@ �q�R�N �0�3�a �7�3�@�I�3�a�a���j�3 �0�3�a �r�3�j�j�3�a�q�R�a�@�3�a�c���<�3 ���$�Y

4.6.3 Evaluation der Wettervorhersage

�/�C�3 ���n�G�3�N�j�3�L�U�3�a���j�n�a �c�U�C�3�I�j �3�C�N�3 �y�3�N�j�a���I�3 �`�R�I�I�3 �C�L �?�3�C�y�n�N�<�c�c�w�c�j�3�L�Y ���I�I�3 ���N�0�3�A
�a�3�N �F�R�L�U�R�N�3�N�j�3�N �c�C�N�0 �q�R�N �C�@�a ���$�@�¡�N�<�C�<�Y �/�C�3 �T�a�R�<�N�R�c�3 �0�3�c �j�@�3�a�L���I�3�N �#�3�0���a�8�c
�G���N�N �0�3�c�@���I�$ �N�n�a �c�R �<�3�N���n �s�C�3 �0�C�3 �r�3�j�j�3�a�q�R�a�@�3�a�c���<�3 �c�3�C�N�Y �r�3�j�j�3�a�q�R�a�@�3�a�c���<�3�N �G�Ñ�N�A
�N�3�N �L���u�C�L���I �y�3�@�N �i���<�3 ���N �c�j�k�N�0�I�C�,�@�3�N �/���j�3�N �I�C�3�8�3�a�N�Y �7�k�a ���$�$�C�I�0�n�N�< �Ê�Y�ú�� �s�n�a�0�3�N

�ú�7��



�Ê�Y�� �x�n�c���L�L�3�N�8���c�c�n�N�<

Abbildung 4.17:�2�{�3�G�j �0�3�c �i�3�L�U�3�a���j�n�a�8�3�@�I�3�a�c ���n�8 �0�3�N �T�n�{�3�a�c�U�3�C�,�@�3�a

4.7 Zusammenfassung
�B�N �0�C�3�c�3�L �F���U�C�j�3�I �@���$�3�N �s�C�a �3�C�N�3 ���N�s�3�N�0�n�N�< �0�3�a �?�R�I�j�A�r�C�N�j�3�a�c �K�3�j�@�R�0�3 �y�n�a �0�w�N���A
�L�C�c�,�@�3�N �p�R�a�@�3�a�c���<�3 �q�R�N �b�j�a�R�L�q�3�a�$�a�¡�n�,�@�3�N �q�R�a�<�3�c�j�3�I�I�j�Y �/�C�3 �p�R�a�@�3�a�c���<�3 �s�C�a�0 �L�C�j�j�3�I�c
�3�C�N�3�a �Q�U�j�C�L�C�3�a�n�N�<�c�a�R�n�j�C�N�3 ���N �0�C�3 �2�C�N�<���$�3�0���j�3�N ���N�<�3�U���c�c�j �n�N�0 �C�N �0�C�3 �;�3�a�¡�j�3�c�C�L�n�I���A
�j�C�R�N �3�C�N�<�3�$�n�N�0�3�N�Y

�/�C�3 �q�R�a�<�3�c�j�3�I�I�j�3 �K�3�j�@�R�0�3 �c�,�@�N�3�C�0�3�j �C�L �p�3�a�<�I�3�C�,�@ �0�3�n�j�I�C�,�@ �$�3�c�c�3�a ���$ ���I�c �3�C�N�3 �N���C�q�3
�T�a�R�<�N�R�c�3�. �0�C�3 �r�3�a�j�3 ���n�c �0�3�L �p�R�a�E���@�a �N�n�j�y�j�Y �/�C�3 �p�R�a�@�3�a�c���<�3 �G���N�N �<�3�N�n�j�y�j �s�3�a�0�3�N�.
�n�L �0�C�3 �;�a�n�N�0�A �n�N�0 �b�U�C�j�y�3�N�I���c�j�3�N �C�L �?���n�c�@���I�j �q�3�a�<�I�3�C�,�@�c�s�3�C�c�3 �<�3�N���n �q�R�a�@�3�a�y�n�c���<�3�N�Y
�/�C�3 �T�a�R�<�N�R�c�3 �8�¡�I�I�j �0���$�3�C �0�3�c�j�R �$�3�c�c�3�a ���n�c�. �E�3 �L�3�@�a �#�3�s�R�@�N�3�a �C�L �?���n�c �I�3�$�3�N�. �s�C�3 �s�C�a
�C�N ���$�c�,�@�N�C�j�j �Ê�Y���Y���Y�� �<�3�y�3�C�<�j �@���$�3�N�Y

�r�C�a �@���$�3�N �C�N ���$�c�,�@�N�C�j�j �Ê�Y�Ê�Y�� �L�C�j �0�3�a ���n�8�j�3�C�I�n�N�< �0�3�a �?�R�I�j�A�r�C�N�j�3�a�c �T�a�R�<�N�R�c�3�N ���n�8
�0�C�3 �q�3�a�c�,�@�C�3�0�3�N�3�N �r�R�,�@�3�N�j���<�3 �3�C�N�3 ���N�U���c�c�n�N�< �0�3�a �K�3�j�@�R�0�3 ���N �0�R�U�U�3�I�j�3 �b���C�c�R�N���A
�I�C�j�¡�j�3�N �q�R�a�<�3�c�j�3�I�I�j�Y �/�C�3�c�3 ���n�8�j�3�C�I�n�N�< �3�a�s�3�C�c�j �c�C�,�@ �8�k�a �3�C�N�3 �F�n�a�y�y�3�C�j�U�a�R�<�N�R�c�3 �$�C�c �y�n
�3�C�N�3�a �r�R�,�@�3 ���I�c �c�C�N�N�q�R�I�I�. �c�,�@�N�3�C�0�3�j ���I�I�3�a�0�C�N�<�c ���$ �0�3�a �y�s�3�C�j�3�N �r�R�,�@�3 �s�3�N�C�<�3�a �<�n�j ���I�c
�0�C�3 �R�a�C�<�C�N���I�3 �?�R�I�j�A�r�C�N�j�3�a�c �K�3�j�@�R�0�3 ���$�Y �B�N �3�C�N�3�a �s�3�C�j�3�a�<�3�@�3�N�0�3�N ���a�$�3�C�j �L�n�c�c �0�C�3
�i���<�3�c�j�a�3�N�N�n�N�< �L�C�j �0�3�a �/�R�n�$�I�3�A�b�3���c�R�N���I �?�R�I�j�A�r�C�N�j�3�a�c �)�Ê���* �K�3�j�@�R�0�3 �q�3�a�<�I�C�,�@�3�N �n�N�0
�3�q���I�n�C�3�a�j �s�3�a�0�3�N�. �n�L �0�C�3 �$�3�c�j�3 �p���a�C���N�j�3 �8�k�a �3�C�N�3 �G�n�a�y�8�a�C�c�j�C�<�3�. �0�w�N���L�C�c�,�@�3 �p�R�a�@�3�a�c���<�3
�q�R�N �3�I�3�G�j�a�C�c�,�@�3�N �H���c�j�3�N �y�n �3�a�L�C�j�j�3�I�N�Y

�r�C�a �@���$�3�N �0�3�N �2�{�3�G�j �0�3�a �r�3�j�j�3�a�q�R�a�@�3�a�c���<�3 ���n�8 �0�C�3 �b�C�L�n�I���j�C�R�N �0�3�c �r�¡�a�L�3�c�U�3�C�A
�,�@�3�a�c �3�q���I�n�C�3�a�j �n�N�0 �8�3�c�j�<�3�c�j�3�I�I�j�. �0���c�c �0�C�3 �i�3�L�U�3�a���j�n�a �C�L �b�U�3�C�,�@�3�a �y�s�C�c�,�@�3�N �`�3���I�C�j�¡�j
�n�N�0 �T�a�R�<�N�R�c�3 �8�k�a �0�C�3 �3�a�c�j�3 �r�R�,�@�3 �<�n�j �L�C�j�3�C�N���N�0�3�a �k�$�3�a�3�C�N�c�j�C�L�L�3�N�Y �B�N �0�3�a �y�s�3�C�j�3�N
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�Ê �T�a�R�<�N�R�c�3 �n�N�0 �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N

�r�R�,�@�3 �C�c�j �0�C�3 ���$�s�3�C�,�@�n�N�< �q�R�N �0�3�a �j���j�c�¡�,�@�I�C�,�@�3�N �i�3�L�U�3�a���j�n�a ���I�I�3�a�0�C�N�<�c �c�,�@�R�N �c�R
�<�a�R�G�. �0���c�c �3�C�N�3 �I�¡�N�<�3�a�8�a�C�c�j�C�<�3 �T�a�R�<�N�R�c�3 �N�C�,�@�j �c�C�N�N�q�R�I�I �C�c�j�Y

�/�3�c �r�3�C�j�3�a�3�N �@���$�3�N �s�C�a �3�C�N�3�N ���I�<�R�a�C�j�@�L�n�c �q�R�a�<�3�c�j�3�I�I�j�. �0�3�a �L�C�j�@�C�I�8�3 �0�3�a �M�n�j�y�3�a�U�a�R�A
�<�N�R�c�3�N �n�N�0 �;�3�a�¡�j�3�c�C�L�n�I���j�C�R�N �0���c �b�w�c�j�3�L �R�U�j�C�L�C�3�a�j�. �n�L �c�R �0�3�N �L���u�C�L���I�3�N �2�a�j�a���<
�y�n �3�a�s�C�a�j�c�,�@���8�j�3�N�Y �/�3�a ���I�<�R�a�C�j�@�L�n�c �C�c�j �3�C�N�8���,�@ �0�n�a�,�@ �s�3�C�j�3�a�3 �F�R�c�j�3�N�8���G�j�R�a�3�N �y�n
�3�a�s�3�C�j�3�a�N �n�N�0 �I�C�3�8�3�a�j �q�C�3�I�q�3�a�c�U�a�3�,�@�3�N�0�3 �3�a�c�j�3 �`�3�c�n�I�j���j�3�Y �2�C�N�3 �2�q���I�n���j�C�R�N �3�a�8�R�I�<�j �C�N
�F���U�C�j�3�I �Ç�Y �/�C�3�c�3 ���n�c�c�j�3�n�3�a�n�N�< �G�Ñ�N�N�j�3 �U�R�j�3�N�j�C�3�I�I �0�C�a�3�G�j �N���,�@ �B�N�c�j���I�I���j�C�R�N ���n�8 �0�3�N
�;�3�a�¡�j�3�N ���N�<�3�s�3�N�0�3�j �s�3�a�0�3�N �n�N�0 �3�a�8�R�a�0�3�a�j �G�3�C�N�3 �C�N�0�C�q�C�0�n�3�I�I�3 �7�3�C�N�E�n�c�j�C�3�a�n�N�< �C�L
�;�3�<�3�N�c���j�y �y�n �3�C�N�3�L �a�3�<�3�I�$���c�C�3�a�j�3�N �p�R�a�<�3�@�3�N�Y

4.7.1 Ausblick

�/�C�3 �$�C�c�@�3�a �q�R�a�<�3�c�j�3�I�I�j�3�N �F�R�N�y�3�U�j�3 �G�Ñ�N�N�3�N �C�N �y�n�G�k�N�8�j�C�<�3�N ���a�$�3�C�j�3�N ���N �q�3�a�c�,�@�C�3�0�3�N�3�N
�b�j�3�I�I�3�N �N�R�,�@ �3�a�s�3�C�j�3�a�j �s�3�a�0�3�N�-

�Ë �2�a�s�3�C�j�3�a�n�N�< �0�3�c �F�R�c�j�3�N�R�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�n�c�. �s�C�3 �C�N ���$�c�,�@�N�C�j�j �Ê�Y�Ç�Y�Ê �$�3�A
�c�,�@�a�C�3�$�3�N�.

�Ë �`�3�0�n�G�j�C�R�N �0�3�c �7�3�@�I�3�a�c �$�3�C �b�U�C�j�y�3�N�I���c�j�3�N�. �s�C�3 ���$�c�,�@�N�C�j�j �Ê�Y���Y���Y�ú �N���@�3�I�3�<�j�Y

�/�C�3 �$�C�c�@�3�a �q�R�a�<�3�c�j�3�I�I�j�3�N �T�a�R�<�N�R�c�3�N �c�C�N�0 �N�n�a ���n�8 �3�C�N�3�N �G�n�a�y�3�N �x�3�C�j�a���n�L �$�3�<�a�3�N�y�j�-
�r�3�j�j�3�a�q�R�a�@�3�a�c���<�3�N �G�Ñ�N�N�3�N�. �s�C�3 �C�N ���$�c�,�@�N�C�j�j �Ê�Y���Y�� �$�3�c�,�@�a�C�3�$�3�N�. �N�n�a �8�k�a �y�3�@�N �i���<�3
���$�<�3�a�n�8�3�N �s�3�a�0�3�N�Y ���n�,�@ �0�C�3 �7�3�@�I�3�a�\�n�R�j�3 �$�3�C �?�R�I�j�A�r�C�N�j�3�a�c �c�j�3�C�<�j �L�C�j �0�3�a �x�3�C�j ���N �V���$�A
�$�C�I�0�n�N�< �Ê�Y�ú�Ç�W�Y �7�k�a �0�3�N �M�n�j�y�3�a �L�C�j �p�3�a�s���I�j�n�N�<�c���n�8�<���$�3�N�. �0�3�a �C�N �F���U�C�j�3�I �� �$�3�c�,�@�a�C�3�$�3�N
�s�n�a�0�3�. �s�¡�a�3�N ���I�I�3�a�0�C�N�<�c ���n�,�@ �I���N�<�8�a�C�c�j�C�<�3 �b�,�@�¡�j�y�n�N�<�3�N �c�3�@�a �s�C�,�@�j�C�<�Y �p�R�a ���I�I�3�L �0�C�3
�<�3�c�,�@�¡�j�y�j�3 �D���@�a�3�c�$�C�I���N�y �R�0�3�a �0���c ���L�R�a�j�C�c���j�C�R�N�c�0���j�n�L �0�3�c �#�?�F�r�c �$�3�N�Ñ�j�C�<�3�N �3�C�N�3
�c�R�I�,�@�3 �I���N�<�8�a�C�c�j�C�<�3 �b�,�@�¡�j�y�n�N�<�Y �/�C�3 �C�N �0�C�3�c�3�L ���$�c�,�@�N�C�j�j �q�R�a�<�3�c�j�3�I�I�j�3�N �F�n�a�y�y�3�C�j�U�a�R�A
�<�N�R�c�3�j�3�,�@�N�C�G�3�N �3�C�<�N�3�N �c�C�,�@ ���I�I�3�a�0�C�N�<�c �G���n�L �8�k�a �c�R�I�,�@�3 �H���N�<�y�3�C�j�U�a�R�<�N�R�c�3�N�Y �#�3�C �3�C�N�3�a
�I���N�<�8�a�C�c�j�C�<�3�N �#�C�I���N�y �L�k�c�c�3�N �<�a�R�$�3 ���$�c�,�@�¡�j�y�n�N�<�3�N �k�$�3�a �0�3�N �b�j�a�R�L �n�N�0 �r�¡�a�L�3�$�3�A
�0���a�8 ���n�8�<�3�c�j�3�I�I�j �s�3�a�0�3�N�Y �K�C�j�j�3�I�c �3�C�N�3�a �?�3�n�a�C�c�j�C�G �L�n�c�c �0���N�N �0�C�3 �$�3�N�Ñ�j�C�<�j�3 ���N�y���@�I ���N
�#�3�j�a�C�3�$�c�c�j�n�N�0�3�N �0�3�c �#�?�F�r�c ���$�<�3�c�,�@�¡�j�y�j �s�3�a�0�3�N�Y �/�C�3�c �3�N�j�c�U�a�C�,�@�j �0�3�L �p�R�a�<�3�@�3�N
�q�R�N �T�I���N�3�a�N�. �0�C�3 �q�R�a �0�3�L �F���n�8 �3�C�N�3�c �#�?�F�r�c �c�R�I�,�@�3 �b�,�@�¡�j�y�n�N�<�3�N ���N�c�j�3�I�I�3�N�. �s�C�3 �s�C�a
�C�N �F���U�C�j�3�I �� �@�3�a���n�c�<�3���a�$�3�C�j�3�j �@���$�3�N�Y �/�3�a �3�N�j�c�,�@�3�C�0�3�N�0�3 �m�N�j�3�a�c�,�@�C�3�0 �C�c�j ���I�I�3�a�0�C�N�<�c�.
�0���c�c �$�3�C�L �2�C�N�c���j�y �q�R�NecoControl �y�n�c�¡�j�y�I�C�,�@ �N�R�,�@ �0�3�a �2�{�3�G�j �0�C�q�3�a�c�3�a �Q�U�j�C�L�C�3�a�n�N�A
�<�3�N �C�N �0�C�3 �b�,�@�¡�j�y�n�N�< �3�C�N�<�3�@�3�N �L�n�c�c�Y �/�C�3 �2�N�j�s�C�,�G�I�n�N�< �q�R�N �c�R�I�,�@�3�N �?�3�n�a�C�c�j�C�G�3�N �G���N�N
�#�3�c�j���N�0�j�3�C�I �y�n�G�k�N�8�j�C�<�3�a ���a�$�3�C�j�3�N �c�3�C�N�Y

Anhang

Herleitung der exponentiellen Form der einfachen Exponentiellen
Glättung

y �U�a�R�<
t+1|t = �y t + (1− � )y �U�a�R�<

t|t-1 �L�C�j(0 < � < 1)

�ú�7��



�Ê�Y�� �x�n�c���L�L�3�N�8���c�c�n�N�<

�/�C�3 �3�a�c�j�3 �p�R�a�@�3�a�c���<�3 �s�C�a�0 ���n�8`0 �<�3�c�3�j�y�j�. �n�N�0 �0�C�3 �8�R�I�<�3�N�0�3�N �p�R�a�@�3�a�c���<�3�N ���n�c�<�3�a�3�,�@�A
�N�3�j�Y

y �U�a�R�<
2|1 = �y 1 + (1− � )`0

y �U�a�R�<
3|2 = �y 2 + (1− � )y �U�a�R�<

2|1

y �U�a�R�<
4|3 = �y 3 + (1− � )y �U�a�R�<

3|2

�Y�Y�Y

y �U�a�R�<
T+1|T = �y T + (1− � )y �U�a�R�<

T |T-1

�/�n�a�,�@ �3�a�c�3�j�y�3�N �E�3�0�3�a �;�I�3�C�,�@�n�N�< �C�N �0�C�3 �N�¡�,�@�c�j�3 �;�I�3�C�,�@�n�N�< �8�R�I�<�j

y �U�a�R�<
3|2 = �y 2 + (1− � ) [�y 1 + (1− � )`0 ]

= �y 2 + � (1− � )y1 + (1− � )2`0

y �U�a�R�<
4|3 = �y 3 + (1− � )[�y 2 + � (1− � )y1 + (1− � )2`0 ]

= �y 3 + � (1− � )y2 + � (1− � )2y1 + (1− � )3`0

�Y�Y�Y

y �U�a�R�<
T+1|T =

T-1∑
j=0

� (1− � )j yT-j + (1− � )T `0 .

�?�3�a�I�3�C�j�n�N�< ���n�c �)�����*�Y

�ú�7��





�Ç�Y�� �7���I�I�$�3�C�c�U�C�3�I

�I�3�C�c�j�n�N�<�Y �p�R�N ���I�I�3�N ���N�0�3�a�3�N �F�R�L�U�R�N�3�N�j�3�N �s�3�a�0�3�N �s�C�a ���$�c�j�a���@�C�3�a�3�N�. �n�L �0���c �#�3�C�c�U�C�3�I
�3�C�N�8���,�@ �y�n �@���I�j�3�N�Y �/���c �#�?�F�r �G���N�N �L�R�0�n�I�C�3�a�3�N�0 ���n�c�<�3�c�j�3�n�3�a�j �s�3�a�0�3�N�. �s�¡�@�a�3�N�0
�0�3�a �?�3�C�y�G�3�c�c�3�I �N�n�a �3�C�N�A �R�0�3�a ���n�c�<�3�c�,�@���I�j�3�j �s�3�a�0�3�N �G���N�N�Y �#�3�C�0�3 �b�w�c�j�3�L�3 �s�3�a�0�3�N �L�C�j
�2�a�0�<���c �$�3�j�a�C�3�$�3�N�Y �/�C�3 �r�¡�a�L�3�c�U�3�C�,�@�3�a�. ���I�c�R �T�n�{�3�a�A �n�N�0 �r���a�L�s���c�c�3�a�c�U�3�C�,�@�3�a�. �c�C�N�0
�q�3�a�<�I�3�C�,�@�c�s�3�C�c�3 �<�a�R�G ���n�c�<�3�I�3�<�j�. �s���c �q�R�a ���I�I�3�N �$�3�C �Q�U�j�C�L�C�3�a�n�N�<�3�N �c�U�¡�j�3�a �q�R�N �p�R�a�j�3�C�I
�c�3�C�N �s�C�a�0�Y �2�,�@�j�3 �K�3�c�c�0���j�3�N �q�R�L �#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G �<�3�N���n�c�R �s�C�3 �0�C�3 �b�,�@���I�j�y�w�G�I�3�N
�0�3�c �?�3�C�y�G�3�c�c�3�I�c �G�R�N�N�j�3�N �n�N�j�3�a �p�3�a�s�3�N�0�n�N�< �0�3�a �y�n�<�3�@�Ñ�a�C�<�3�N �i�3�,�@�N�C�G�3�a�c�R�8�j�s���a�3 �3�,�R�A
�b�3�a�q �3�u�U�R�a�j�C�3�a�j �s�3�a�0�3�N �n�N�0 �I�C�3�<�3�N �C�N �ú�Ç �K�C�N�n�j�3�N �B�N�j�3�a�q���I�I�3�N �q�R�a�Y �x�n�L �b���L�L�3�I�N �0�3�a
�K�3�c�c�0���j�3�N ���I�I�3�a ���N�0�3�a�3�N �;�3�a�¡�j�3 �@���j �0�3�a �#�3�j�a�3�C�$�3�a �c�R�<�3�N���N�N�j�3 �b�7�A�`�3�,�R�a�0�3�a �3�C�N�<�3�c�3�j�y�j�.
�0�C�3 �n�N�j�3�a ���N�0�3�a�3�L �i�3�L�U�3�a���j�n�a�3�N �c�R�s�C�3 �0�3�N �p�3�a�$�a���n�,�@ �q�R�N �;���c �n�N�0 �b�j�a�R�L �L�3�c�c�3�N
�G�Ñ�N�N�3�N�Y �B�L �;�3�<�3�N�c���j�y �y�n �0�3�N �L�C�j �3�,�R�b�3�a�q �3�a�L�C�j�j�3�I�j�3�N �K�3�c�c�0���j�3�N�. �s�n�a�0�3�N �0�C�3�c�3 �C�N
���7 �b�3�G�n�N�0�3�N �B�N�j�3�a�q���I�I�3�N ���n�8�<�3�N�R�L�L�3�N�Y

Tabelle 5.1:�;�3�<�3�$�3�N�3 �/���j�3�N �8�k�a �0���c �7���I�I�$�3�C�c�U�C�3�I

Blockheizkraftwerk [48]

�K���u�C�L���I�3 �3�I�3�G�j�a�C�c�,�@�3 �H�3�C�c�j�n�N�<P�$�@�G�s
�3�I �Ê�.�� �G�r

�K���u�C�L���I�3 �j�@�3�a�L���I�3 �H�3�C�c�j�n�N�< P�$�@�G�s
�j�@ �ú���.�Ç �G�r

�K���u�C�L���I�3 �7�3�n�3�a�n�N�<�c�s�¡�a�L�3�I�3�C�c�j�n�N�<P�$�@�G�s
�L���u �ú�î�.�7 �G�r

Spitzenlastkessel

�K���u�C�L���I�3 �7�3�n�3�a�n�N�<�c�s�¡�a�L�3�I�3�C�c�j�n�N�<P�c�I�G
�L���u �Ç�7�.�7 �G�r

�r�C�a�G�n�N�<�c�<�a���0 � �c�I�G �î�ú�.�� �X

Preise

�;���c�G�R�c�j�3�N K�;���c �7�.�7���Ç�Çe�g�G�r�@
�b�j�a�R�L�G�R�c�j�3�N K�b�j�a�R�L �7�.�������7e�g�G�r�@
�r���a�j�n�N�<�c�G�R�c�j�3�N �#�?�F�r K�r���a�j�n�N�< �7�.�7�����7e�g�G�r�@�3�I

�2�C�N�c�U�3�C�c�3�q�3�a�<�k�j�n�N�< �C�N�G�I�Y �F�r�F�A�x�n�c�,�@�I���<�ú G�2�C�N�c�U�3�C�c�n�N�<�7�.�7�î�ú��e�g�G�r�@
�K�C�3�j�3�a�U�a�3�C�c �8�k�a �r�¡�a�L�3�3�N�3�a�<�C�3G�j�@ �7�.�7�î�¿�7e�g�G�r�@
�K�C�3�j�3�a�U�a�3�C�c �8�k�a �b�j�a�R�L �R�@�N�3 �2�N�3�a�<�C�3�n�L�I���<�3G�3�I �7�.���Ç�7�7e�g�G�r�@

�/�C�3 �/���j�3�N �C�N �i���$�3�I�I�3 �Ç�Y�ú �0�C�3�N�3�N �N�3�$�3�N �0�3�N �3�C�<�3�N�j�I�C�,�@�3�N �K�3�c�c�s�3�a�j�3�N ���I�c �;�a�n�N�0�I���<�3
�8�k�a �0�C�3 �#�3�a�3�,�@�N�n�N�< �0�3�c �7���I�I�$�3�C�c�U�C�3�I�c�Y �/�C�3 �j�3�,�@�N�C�c�,�@�3�N �/���j�3�N �0�3�c �#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G�c
�$���c�C�3�a�3�N ���n�8 �?�3�a�c�j�3�I�I�3�a���N�<���$�3�N�Y ���I�I�3 ���N�0�3�a�3�N �/���j�3�N �s�n�a�0�3�N �q�R�L �#�3�j�a�3�C�$�3�a �0�3�c �#�3�C�A
�c�U�C�3�I�c�w�c�j�3�L�c �$�3�a�3�,�@�N�3�j �n�N�0 �y�n�a �p�3�a�8�k�<�n�N�< �<�3�c�j�3�I�I�j�Y

�ú�ú�ú



�Ç �2�q���I�n���j�C�R�N �n�N�0 �/�C�c�G�n�c�c�C�R�N �q�R�N �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�3�N

5.2.2 Grundlagen für die Berechnung

�m�L �0���c �7���I�I�$�3�C�c�U�C�3�I �$�3�a�3�,�@�N�3�N �y�n �G�Ñ�N�N�3�N�. �$�3�0���a�8 �3�c �3�C�N�C�<�3�a �;�a�n�N�0�I���<�3�N�. �0�C�3 �s�C�a
�N�n�N �q�R�a�c�j�3�I�I�3�N �s�3�a�0�3�N�Y �2�C�N �;�a�R�G�j�3�C�I �0�3�a �#�3�a�3�,�@�N�n�N�<�3�N �$�3�a�n�@�3�N ���n�8 �0�3�a�/�3�~�N�C�j�C�R�N
�q�R�N �H�3�C�c�j�n�N�<�Y �2�c �<�C�I�jP = �E

�t �Y �/�� �0�C�3 �7�3�n�3�a�n�N�<�c�s�¡�a�L�3�I�3�C�c�j�n�N�<�3�N�. ���I�c�R �0�3�a �L���u�C�L���I
�L�Ñ�<�I�C�,�@�3 �;���c�q�3�a�$�a���n�,�@�. �q�R�L �#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G �n�N�0 �b�U�C�j�y�3�N�I���c�j�G�3�c�c�3�I �$�3�G���N�N�j
�c�C�N�0�. �G���N�N �L���N �0���L�C�j �0�C�3 �E�3�s�3�C�I�C�<�3�N �2�N�3�a�<�C�3�L�3�N�<�3�N �k�$�3�a �3�C�N�3�N �x�3�C�j�a���n�L �3�a�L�C�j�A
�j�3�I�N�Y �#�3�C �0�3�N �H�3�C�c�j�n�N�<�c���N�<���$�3�N �y�n�L �#�?�F�r �@���N�0�3�I�j �3�c �c�C�,�@ �n�L �K���u�C�L���I�s�3�a�j�3�Y �m�L
�0�C�3 �j���j�c�¡�,�@�I�C�,�@�3 �H�3�C�c�j�n�N�< �q�3�a�3�C�N�8���,�@�j �y�n �3�a�L�C�j�j�3�I�N�. �L�n�c�c �0�C�3 �3�N�j�c�U�a�3�,�@�3�N�0�3 �K���u�C�A
�L���I�I�3�C�c�j�n�N�< �L�C�j �0�3�a �0�n�a�,�@�c�,�@�N�C�j�j�I�C�,�@�3�N ���n�c�I���c�j�n�N�< �C�L �x�3�C�j�a���n�L�t �L�n�I�j�C�U�I�C�y�C�3�a�j
�s�3�a�0�3�N�Y

�/�� �0�3�a �?�3�C�y�G�3�c�c�3�I �N�n�a ���N �R�0�3�a ���n�c �c�3�C�N �n�N�0 �0�3�c�@���I�$ �N�n�a �L�C�j�ú�7�7 �X�R�0�3�a�7 �X�L�n�I�A
�j�C�U�I�C�y�C�3�a�j �s�3�a�0�3�N �G���N�N�. �3�N�j�8�¡�I�I�j �0�C�3�c�3�c �p�R�a�<�3�@�3�N ���N �0�C�3�c�3�a �b�j�3�I�I�3�Y �/���8�k�a �C�c�j �0�C�3 �j�@�3�a�A
�L�C�c�,�@�3 �H�3�C�c�j�n�N�< �k�$�3�a �0�C�3 �L���u�C�L���I�3 �7�3�n�3�a�n�N�<�c�s�¡�a�L�3�I�3�C�c�j�n�N�< �n�N�0 �0�3�N �j�@�3�a�L�C�c�,�@�3�N
�r�C�a�G�n�N�<�c�<�a���0 �y�n �$�3�c�j�C�L�L�3�N�Y �?�C�3�a �<�C�I�jP�c�I�G

�j�@= P�c�I�G
�L���u� � �c�I�G�Y �T�a�3�C�c���N�<���$�3�N �y�n �0�3�N �n�N�j�3�a�A

�c�,�@�C�3�0�I�C�,�@�3�N �2�N�3�a�<�C�3�N �I���c�c�3�N �c�C�,�@ �$�3�a�3�,�@�N�3�N�. �C�N�0�3�L �0�C�3 �2�N�3�a�<�C�3 �L�C�j �0�3�L �E�3�s�3�C�I�C�<�3�N
�T�a�3�C�c �U�a�R �F�C�I�R�s���j�j�c�j�n�N�0�3 �L�n�I�j�C�U�I�C�y�C�3�a�j �s�C�a�0�Y

Abbildung 5.1:�x�n�c���L�L�3�N�c�3�j�y�n�N�< �q�R�N �F�R�c�j�3�N �n�N�0 �2�C�N�N���@�L�3�N

���n�c ���$�$�C�I�0�n�N�< �Ç�Y�ú �<�3�@�3�N �0�C�3 ���$�@�¡�N�<�C�<�G�3�C�j�3�N �0�3�a �;�3�c���L�j�G�R�c�j�3�N �n�N�0�A�3�C�N�N���@�L�3�N
�@�3�a�q�R�a�Y �/�3�a �;���c�q�3�a�$�a���n�,�@ �n�N�0 �c�R�L�C�j �0�C�3 �F�R�c�j�3�N �8�k�a �#�?�F�r �n�N�0 �b�H�F �@�¡�N�<�3�N �0���a�k�$�3�a
�@�C�N���n�c �q�R�L �#�3�j�a�C�3�$ �0�3�a �b�w�c�j�3�L�3 ���$�Y �2�C�N�3 �#�3�c�R�N�0�3�a�@�3�C�j �C�c�j�. �0���c�c �0�C�3 �r���a�j�n�N�<�c�G�R�c�j�3�N
�0�3�c �#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G�c �q�R�N �0�3�a �n�L�<�3�s���N�0�3�I�j�3�N �3�I�3�G�j�a�C�c�,�@�3�N �2�N�3�a�<�C�3 ���$�@�¡�N�<�3�N�Y �2�c
�C�c�j ���I�I�3�a�0�C�N�<�c �k�$�I�C�,�@�. �r���a�j�n�N�<�c�G�R�c�j�3�N �c�R ���n�c�y�n�0�a�k�,�G�3�N�Y �2�N�j�c�U�a�3�,�@�3�N�0 �c�3�j�y�3�N �c�C�,�@
�0�C�3 �;�3�c���L�j�$�3�j�a�C�3�$�c�G�R�c�j�3�N ���n�c �0�3�N �;���c�G�R�c�j�3�N�. �0�3�N �#�?�F�r�A�r���a�j�n�N�<�c�G�R�c�j�3�N �n�N�0 �0�3�N
�F�R�c�j�3�N �8�k�a �0�3�N �2�C�N�G���n�8 �q�R�N �b�j�a�R�L �y�n�c���L�L�3�N�Y �/�C�3 �2�C�N�N���@�L�3�N �0�3�c �;�3�c���L�j�c�w�c�j�3�L�c
�@�¡�N�<�3�N �y�n�L �;�a�R�G�j�3�C�I �0���q�R�N ���$�. �s�C�3 �q�C�3�I �b�j�a�R�L �n�N�0 �r�¡�a�L�3 ���N �0�C�3 �K�C�3�j�3�a �q�3�a�G���n�8�j
�s�3�a�0�3�N �G�R�N�N�j�3�N�. ���$�3�a ���n�,�@ �q�R�N �0�3�a �2�C�N�c�U�3�C�c�3�q�3�a�<�k�j�n�N�<�Y �b�,�@�I�C�3�G�I�C�,�@ �I�¡�c�c�j �c�C�,�@ �0�3�a
�;�3�s�C�N�N �k�$�3�a �0�C�3 �/�C�{�3�a�3�N�y �q�R�N �2�C�N�N���@�L�3�N �n�N�0 �F�R�c�j�3�N �$�3�a�3�,�@�N�3�N�Y �/�C�3 �7�R�a�L�3�I�N
�y�n�a �#�3�a�3�,�@�N�n�N�< �q�R�N �2�C�N�N���@�L�3�N �n�N�0 �F�R�c�j�3�N �0�n�a�,�@ �#�?�F�r �n�N�0 �?�3�C�y�G�3�c�c�3�I �c�C�N�0 �C�N
�i���$�3�I�I�3 �Ç�Y�� ���n�8�<�3�I�C�c�j�3�j�Y

�r�C�a �s�R�I�I�3�N �N�R�,�@ �3�C�N�L���I �0�3�n�j�I�C�,�@ �L���,�@�3�N�. �0���c�c �0�3�a �p�3�a�G���n�8 �q�R�N �b�j�a�R�L �n�N�0 �r�¡�a�A
�L�3 ���n�c�c�,�@�I�C�3�G�I�C�,�@ �n�N�0 �0�C�a�3�G�j �q�R�L �#�3�0���a�8 �0�3�a �K�C�3�j�3�a ���$�@�¡�N�<�j�Y �;�3�N���n�c�R �a�C�,�@�j�3�j �c�C�,�@

�ú�ú��



�Ç�Y�� �7���I�I�$�3�C�c�U�C�3�I

Tabelle 5.2:�7�R�a�L�3�I�N �8�k�a �0�C�3 �#�3�a�3�,�@�N�n�N�< �q�R�N �2�C�N�N���@�L�3�N �n�N�0 �F�R�c�j�3�N

�t�- �x�3�C�j�a���n�L �C�N �b�j�n�N�0�3�N

p�$�@�G�s�n�N�0p�c�I�G�- �/�n�a�,�@�c�,�@�N�C�j�j�I�C�,�@�3 �H�3�C�c�j�n�N�< �C�N �T�a�R�y�3�N�j �C�L �x�3�C�j�a���n�L�t

e�- ���N�j�3�C�I �0�3�c �3�C�N�<�3�c�U�3�C�c�j�3�N �b�j�a�R�L�c �C�N �T�a�R�y�3�N�j �C�L �x�3�C�j�a���n�L�t

Gewinn �$�@�G�s
�3�I �- (1− e) �G�3�I+ e �G�2�C�N�c�U�3�C�c�n�N�<

Einnahmen �$�@�G�s�- p�$�@�G�s� �t � (P�$�@�G�s
�j�@ �G�j�@+P�$�@�G�s

�3�I �Gewinn �$�@�G�s
�3�I )

Kosten �$�@�G�s�- p�$�@�G�s� �t � (P�$�@�G�s
�L���u �K�;���c+P�$�@�G�s

�3�I �K�r���a�j�n�N�<)

Einnahmen �c�I�G�- p�c�I�G� �t � (P�c�I�G
�L���u � � �c�I�G�G�j�@)

Kosten �c�I�G�- p�c�I�G� �t � (P�c�I�G
�L���u �K�;���c)

�0�C�3 ���n�c�c�j�3�n�3�a�n�N�< �0�3�c �#�?�F�r�c �n�N�0 �0�3�c �b�H�F�c �0���N���,�@�Y ���I�I�3�a�0�C�N�<�c �3�a�<�3�$�3�N �c�C�,�@ �@�C�3�a
�s�3�C�j�3�a�3 ���$�@�¡�N�<�C�<�G�3�C�j�3�N�. �s�C�3 �y�n�L �#�3�C�c�U�C�3�I �y�n �0�3�L �7�k�I�I�c�j���N�0 �0�3�a �r�¡�a�L�3�c�U�3�C�,�@�3�a�Y �j�$�A
�I�C�,�@�3�a�s�3�C�c�3 �c�C�N�0 �#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G�3 �C�L �p�3�a�<�I�3�C�,�@ �y�n �b�U�C�j�y�3�N�I���c�j�G�3�c�c�3�I�N �s�3�c�3�N�j�I�C�,�@
�G�I�3�C�N�3�a �0�C�L�3�N�c�C�R�N�C�3�a�j�Y

�r�3�N�N �3�C�N �?�3�C�y�G�3�c�c�3�I �0�C�3 �r�¡�a�L�3�c�U�3�C�,�@�3�a �q�R�I�I�c�j�¡�N�0�C�< �<�3�8�k�I�I�j �@���j�. �G���N�N �3�C�N �#�I�R�,�G�A
�@�3�C�y�G�a���8�j�s�3�a�G�. �0�� �3�c �N�3�$�3�N �b�j�a�R�L ���n�,�@ �C�L�L�3�a �r�¡�a�L�3 ���n�c �;���c �n�L�s���N�0�3�I�j�. �n�N�j�3�a
�m�L�c�j�¡�N�0�3�N �0�3�N �#�3�0���a�8 ���N �b�j�a�R�L �N�C�,�@�j �<���N�y �0�3�,�G�3�N�Y �B�N �0�C�3�c�3�L �7���I�I �s�C�a�0 �b�j�a�R�L �q�R�N
���n�G�3�N �$�3�y�R�<�3�N�. �s�R�0�n�a�,�@ �F�R�c�j�3�N ���N�8���I�I�3�N�Y ���N�0�3�a�c�@�3�a�n�L �G���N�N �3�c ���$�3�a ���n�,�@ �0�n�a�,�@
�3�a�@�Ñ�@�j�3�N �r�¡�a�L�3�$�3�0���a�8 �y�n�a �j�$�3�a�U�a�R�0�n�G�j�C�R�N �q�R�N �b�j�a�R�L �0�n�a�,�@ �0���c �#�?�F�r �G�R�L�L�3�N�Y
�/�C�3�c�3�a �G���N�N �0���N�N �3�C�N�<�3�c�U�3�C�c�j �s�3�a�0�3�N�. �s�R�8�k�a �L���N �3�C�N�3 �p�3�a�<�k�j�n�N�< �3�a�@�¡�I�j�Y

5.2.3 Limitierungen und Abstraktionen bei der Berechnung des
Fallbeispiels

�/�C�3 �#�3�a�3�,�@�N�n�N�< �0�3�c �7���I�I�$�3�C�c�U�C�3�I�c �n�N�j�3�a�I�C�3�<�j �3�C�N�C�<�3�N �H�C�L�C�j���j�C�R�N�3�N �n�N�0 ���n�c �;�a�k�N�0�3�N
�0�3�a �p�3�a�3�C�N�8���,�@�n�N�< �L�k�c�c�3�N �s�C�a ���N �3�C�N�C�<�3�N �b�j�3�I�I�3�N ���$�c�j�a���@�C�3�a�3�N�Y �/�� �0�C�3 �K�3�c�c�0���j�3�N
�C�N �n�N�j�3�a�c�,�@�C�3�0�I�C�,�@�3�N �;�a���N�n�I���a�C�j�¡�j�3�N �q�R�a�I�C�3�<�3�N�. �@���$�3�N �s�C�a ���I�I�3 �/���j�3�N ���n�8 �ú�Ç �K�C�N�n�j�3�N
�B�N�j�3�a�q���I�I�3 �<�3�L�C�j�j�3�I�j�Y �/�C�3�c �@���j �R�{�3�N�c�C�,�@�j�I�C�,�@ �y�n�a �7�R�I�<�3�. �0���c�c �0�C�3 �`�3�,�@�N�n�N�< �n�N�<�3�N���n�3�a
�s�C�a�0�Y ���n�G�3�a�0�3�L �G���N�N �3�c �y�n �K�3�c�c�n�N�<�3�N���n�C�<�G�3�C�j�3�N �$�3�C �0�3�a �2�a�8���c�c�n�N�< �0�3�a �/���j�3�N
�<�3�G�R�L�L�3�N �c�3�C�N�Y ���I�I�3�a�0�C�N�<�c �s�R�I�I�3�N �s�C�a �N�C�,�@�j �L�Ñ�<�I�C�,�@�c�j �<�3�N���n �a�3�,�@�N�3�N�Y �p�C�3�I�L�3�@�a
�c�R�I�I �0���c �#�3�C�c�U�C�3�I �0�3�L�R�N�c�j�a�C�3�a�3�N�. �s�C�3 �2�N�3�a�<�C�3�c�w�c�j�3�L�3 �U�a�C�N�y�C�U�C�3�I�I �$�3�c�c�3�a ���n�c�<�3�c�j�3�n�3�a�j
�s�3�a�0�3�N �G�Ñ�N�N�3�N�. �n�L �0�C�3 �2�N�3�a�<�C�3�3�|�y�C�3�N�y �0�3�c �;�3�c���L�j�c�w�c�j�3�L�c �y�n �c�j�3�C�<�3�a�N�Y

�;�3�N���n�c�R �s�R�I�I�3�N �s�C�a �0���q�R�N ���$�c�3�@�3�N�. �0���c�c �0�3�a �j���j�c�¡�,�@�I�C�,�@�3 �r�C�a�G�n�N�<�c�<�a���0 �3�C�N�3�c
�#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G�c �q�R�N �0�3�a ���G�j�n�3�I�I�3�N �/�a�3�@�y���@�I �0�3�c �K�R�j�R�a�c ���$�@�¡�N�<�j�Y �/�C�3�c�3 �b�,�@�s���N�A
�G�n�N�<�3�N �C�L �r�C�a�G�n�N�<�c�<�a���0 �G�Ñ�N�N�3�N �c�C�,�@ �$�3�C �3�C�N�3�L �2�a�0�<���c�A�#�?�F�r ���n�8 �3�j�s���
 �Ç �X
�$�3�I���n�8�3�N �)���*�Y �/�C�3 �3�,�R�T�R�s�3�a �K�R�0�3�I�I�3 �q�R�N �p���C�I�I���N�j �c�C�N�0 �0���8�k�a �$�3�G���N�N�j�. �0���c�c �c�C�3 �0�n�a�,�@

�ú�ú��







�Ç�Y�ÊecoControl �y�n�a �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N

�m�N�j�3�a �3�,�@�j�3�N �#�3�0�C�N�<�n�N�<�3�N �s�C�a�0 �$�3�C �E�3�0�3�a ���n�c�8�k�@�a�n�N�< �0�3�c �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�A
�a�C�j�@�L�n�c �3�C�N�3 �ú�Ê�A�i���<�3�A�T�a�R�<�N�R�c�3 �$�3�a�3�,�@�N�3�j �n�N�0 �0�3�L ���I�<�R�a�C�j�@�L�n�c �y�n�a �p�3�a�8�k�<�n�N�<
�<�3�c�j�3�I�I�j�Y �/�C�3�c �@�¡�j�j�3 �E�3�0�R�,�@ �0�C�3 �b�C�L�n�I���j�C�R�N �3�C�N�3�c �D���@�a�3�c�. �c�R �s�C�3 �s�C�a �c�C�3 �8�k�a �0�C�3 �2�q���A
�I�n���j�C�R�N �$�3�C�0�3�a �#�3�C�c�U�C�3�I�3 �0�n�a�,�@�<�3�8�k�@�a�j �@���$�3�N�. �0�3�n�j�I�C�,�@ �q�3�a�I���N�<�c���L�j�Y �b�,�@�I�C�3�G�I�C�,�@ �s�C�a�0
�0�3�a ���I�<�R�a�C�j�@�L�n�c ���I�I�3 �y�s�3�C �K�C�N�n�j�3�N �C�N �0�3�a �b�C�L�n�I���j�C�R�N ���n�c�<�3�8�k�@�a�j�. ���I�c�R �C�N�c�<�3�c���L�j
365� 24 � 60=2= 262800�K���I�Y ���n�c �0�C�3�c�3�L �;�a�n�N�0 �@���$�3�N �s�C�a �0�C�3 �T�a�R�<�N�R�c�3�N �3�j�s���c
�3�C�N�<�3�c�,�@�a�¡�N�G�j�Y ���N�c�j���j�j �E�3�0�3�c �K���I �3�C�N�3 �T�a�R�<�N�R�c�3 �y�n �$�3�a�3�,�@�N�3�N�. �s�C�a�0 �3�C�N�L���I �3�C�N�3 �T�a�R�A
�<�N�R�c�3 �8�k�a �0�C�3 �N�¡�,�@�c�j�3�N �c�C�3�$�3�N �i���<�3 �3�a�y�3�n�<�j �n�N�0 �3�a�c�j �N���,�@ �8�k�N�8 �i���<�3�N �N�3�n �$�3�a�3�,�@�N�3�j�Y
�/���c �@�3�C�G�j�. �0���c�c �0�C�3 �p�R�a�@�3�a�c���<�3�N �3�j�s���c �n�N�<�3�N���n�3�a �c�C�N�0 �n�N�0 �0���c�c �C�N �0�3�N �#�3�C�c�U�C�3�I�R�U�A
�j�C�L�C�3�a�n�N�<�3�N �N�n�a �0�C�3 �T�a�R�<�N�R�c�3�0���j�3�N �8�k�a �0�C�3 �N�¡�,�@�c�j�3�N �y�s�3�C �i���<�3 �q�3�a�s�3�N�0�3�j �s�3�a�0�3�N
�G�Ñ�N�N�3�N�Y

5.4.4 Eine einfache Beispieloptimierung

�B�N ���$�c�,�@�N�C�j�j �Ç�Y���Y�Ç �@���$�3�N �s�C�a �$�3�a�3�C�j�c �3�C�N�3 �`�3�<�3�I ���n�c �0�3�L �7���I�I�$�3�C�c�U�C�3�I ���$�I�3�C�j�3�N �G�Ñ�N�N�3�N�Y
�/�C�3�c�3 �$�3�c���<�j�. �0���c�c �0���c �#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G �L�Ñ�<�I�C�,�@�c�j �n�N�j�3�a �p�R�I�I�I���c�j �I���n�8�3�N �c�R�I�I�. �s�3�N�N
�0�3�a �?�3�C�y�G�3�c�c�3�I �3�C�N�<�3�c�3�j�y�j �s�C�a�0�Y �x�n�L�C�N�0�3�c�j �c�R�I�I�j�3 �0���c �#�?�F�r �N�C�3�L���I�c ���n�c�<�3�c�,�@���I�A
�j�3�j �c�3�C�N�. �s���c ���$�3�a�. �s�C�3 �0�C�3 �2�,�@�j�0���j�3�N �$�3�I�3�<�j �@���$�3�N�. �0�n�a�,�@���n�c �0�3�a �7���I�I �c�3�C�N �G���N�N�Y �B�N
�0�3�a �q�3�a�s�3�N�0�3�j�3�N �b�C�L�n�I���j�C�R�N�. �0�C�3 �C�N �F���U�C�j�3�I �ú �<�3�N���n�3�a �q�R�a�<�3�c�j�3�I�I�j �s�n�a�0�3�. �j�a�C�j�j �0�C�3�c�3�a
�7���I�I �N�C�3�L���I�c �3�C�N�. �s�3�C�I �0�C�3 �2�N�3�a�<�C�3�c�w�c�j�3�L�3 �8�3�@�I�3�a�8�a�3�C ���n�c�<�3�c�j�3�n�3�a�j �s�3�a�0�3�N�Y �7�3�@�I�3�a�@���8�A
�j�3�c �p�3�a�@���I�j�3�N�. �s�3�I�,�@�3�c �s�C�a �C�N ���$�c�,�@�N�C�j�j �Ç�Y���Y�Ê �C�0�3�N�j�C�~�y�C�3�a�3�N �G�R�N�N�j�3�N�. �s�C�a�0 �@�C�N�<�3�<�3�N
�N�C�,�@�j �c�C�L�n�I�C�3�a�j�Y �b�j���j�j�0�3�c�c�3�N �q�3�a�c�n�,�@�3�N �s�C�a�. �0�C�3 �H���n�8�y�3�C�j �0�3�c �#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G�c �C�L
�7�a�k�@�E���@�a�. �b�R�L�L�3�a �n�N�0 �?�3�a�$�c�j ���n�8 ���N�0�3�a�3�L �r�3�<�3 �y�n �3�a�@�Ñ�@�3�N�Y

Quelltext 5.1:�2�C�N�8���,�@�3�a �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�n�c

if3 < heute.monat < 11 andWS.temperatur() < 80.0:
BHKW.automatischer_Modus('AUS')
# Schalte BHKW ein bzw. erhoehe Leistung um 2 %
ifBHKW.auslastung() == 0:

BHKW.setze_Auslastung(BHKW.minimale_Auslastung)
else:

BHKW.setze_Auslastung(BHKW.auslastung * 1.02)
else:

BHKW.automatischer_Modus('AN')

�[�n�3�I�I�j�3�u�j �Ç�Y�ú �y�3�C�<�j �3�C�N�3�N �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�n�c�. �0�3�a �C�N �0�3�N �K�R�N���j�3�N ���U�a�C�I
�$�C�c �Q�G�j�R�$�3�a �0���c �#�?�F�r �3�C�N�c�,�@���I�j�3�j �$�3�y�C�3�@�n�N�<�c�s�3�C�c�3 �0�C�3 �H�3�C�c�j�n�N�< �0�3�c �#�?�F�r�c �n�L
�� �X �U�a�R ���n�c�8�k�@�a�n�N�< �3�a�@�Ñ�@�j�. �s�3�N�N �0�3�a �r�¡�a�L�3�c�U�3�C�,�@�3�a �0�C�3�c �y�n�I�¡�c�c�j�Y �/���L�C�j �C�c�j �c�C�,�@�3�a�A
�<�3�c�j�3�I�I�j�. �0���c�c �0�3�a �b�U�3�C�,�@�3�a �3�C�N�3 �K���u�C�L���I�j�3�L�U�3�a���j�n�a �q�R�N�¿�7 �ï�+�N�C�,�@�j �k�$�3�a�c�,�@�a�3�C�j�3�j�Y
���N�c�R�N�c�j�3�N �c�R�I�I �0���c �#�?�F�r�. �s�C�3 �<�3�s�Ñ�@�N�I�C�,�@�. ���n�j�R�L���j�C�c�,�@�. �0���c �@�3�C�G�j �c�3�I�$�c�j�c�j�¡�N�0�C�<
�L�R�0�n�I�C�3�a�3�N�0�. ���n�c�<�3�c�j�3�n�3�a�j �s�3�a�0�3�N�Y �2�c �8�¡�I�I�j ���n�8�. �0���c�c �s�C�a �$�3�C �0�C�3�c�3�a �c�3�@�a �3�C�N�8���,�@�3�N
�Q�U�j�C�L�C�3�a�n�N�< ���n�8 �G�3�C�N�3�a�I�3�C �p�R�a�@�3�a�c���<�3�N �y�n�a�k�,�G�<�a�3�C�8�3�N �L�k�c�c�3�N�Y
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�Ç �2�q���I�n���j�C�R�N �n�N�0 �/�C�c�G�n�c�c�C�R�N �q�R�N �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�3�N
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Abbildung 5.7:�2�C�N�8���,�@�3 �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �#�?�F�r �n�N�0 �b�H�F�. �s�C�,�@�j�C�<�3 �#�3�a�3�C�,�@�3 �s�n�a�A
�0�3�N �3�C�N�<�3�8�¡�a�$�j

�/���c �2�a�<�3�$�N�C�c �0�3�a �Q�U�j�C�L�C�3�a�n�N�< �C�c�j ���$�$�C�I�0�n�N�< �Ç�Y�� �y�n �3�N�j�N�3�@�L�3�N�Y �p�3�a�<�I�C�,�@�3�N �L�C�j
�0�3�N �n�a�c�U�a�k�N�<�I�C�,�@�3�N �/���j�3�N ���n�c ���$�$�C�I�0�n�N�< �Ç�Y�� �G�R�N�N�j�3�N �s�C�a �0�C�3 �H���n�8�y�3�C�j �0�3�c �#�?�F�r
�3�a�@�Ñ�@�3�N �n�N�0 �0�C�3 �0�3�c �?�3�C�y�G�3�c�c�3�I�c �C�N �0�3�N �3�N�j�c�U�a�3�,�@�3�N�0�3�N �K�R�N���j�3�N �q�3�a�a�C�N�<�3�a�N�Y �;�a�n�N�0
�0���8�k�a �C�c�j �3�C�N�3 �c�j�¡�a�G�3�a�3 �M�n�j�y�n�N�< �0�3�c �r�¡�a�L�3�c�U�3�C�,�@�3�a�c�. �0�3�a �c�C�,�@ �C�N �0�3�N �R�U�j�C�L�C�3�a�j�3�N
�K�R�N���j�3�N �<�a�Ñ�G�j�3�N�j�3�C�I�c �N���@�3 �0�3�a �8�3�c�j�<�3�I�3�<�j�3�N �K���u�C�L���I�j�3�L�U�3�a���j�n�a �q�R�N�¿�7 �ï�+�$�3�~�N�0�3�j�Y

�/�C�3 �<�3�N���n�3�N ���n�c�s�C�a�G�n�N�<�3�N �0�C�3�c�3�a �3�a�c�j�3�N �Q�U�j�C�L�C�3�a�n�N�< ���n�8 �0�C�3 �2�N�3�a�<�C�3�G�R�c�j�3�N �s�3�a�A
�0�3�N �s�C�a �C�N ���$�c�,�@�N�C�j�j �Ç�Y�Ê�Y�� �y�n�c���L�L�3�N �L�C�j �0�3�L �2�a�<�3�$�N�C�c �3�C�N�3�a �s�3�C�j�3�a�3�N �Q�U�j�C�L�C�3�a�n�N�<
�q�3�a�<�I�3�C�,�@�3�N�Y

5.4.5 Optimierung unter Verwendung von Vorhersagen

�/�C�3 �p�R�a�@�3�a�c���<�3�N �k�$�3�a �0���c �p�3�a�@���I�j�3�N �0�3�a �2�N�3�a�<�C�3�c�w�c�j�3�L�3 �c�C�N�0 �N�C�,�@�j �N�n�a �$�3�C�L �7�C�N�3�j�n�A
�N�C�N�< �0�3�a �;�3�a�¡�j�3 �R�0�3�a �s�¡�@�a�3�N�0 �0�3�a �2�N�j�s�C�,�G�I�n�N�< �q�R�N �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�3�N �3�C�N�3
�?�C�I�8�3�Y �/�C�3 �q�R�NecoControl �3�a�y�3�n�<�j�3�N �T�a�R�<�N�R�c�3�N �c�j�3�@�3�N �C�N �0�3�a �T�a�R�<�a���L�L�C�3�a�c�,�@�N�C�j�j�A
�c�j�3�I�I�3 �y�n�a �p�3�a�8�k�<�n�N�< �n�N�0 �G�Ñ�N�N�3�N �0�3�c�@���I�$ ���n�,�@ �0���y�n �<�3�N�n�j�y�j �s�3�a�0�3�N�. ���I�<�R�a�C�j�@�L�3�N
���$�@�¡�N�<�C�< �q�R�N �y�n�G�k�N�8�j�C�<�3�N �2�a�3�C�<�N�C�c�c�3�N �y�n �U�a�R�<�a���L�L�C�3�a�3�N�Y

�[�n�3�I�I�j�3�u�j �Ç�Y�� �y�3�C�<�j �3�C�N�3�N �c�R�I�,�@�3�N ���I�<�R�a�C�j�@�L�n�c�. �s�3�I�,�@�3�a ���n�8 �b�,�@���I�j�y�w�G�I�3�N �q�R�L �b�U�C�j�A
�y�3�N�I���c�j�G�3�c�c�3�I �n�N�0 ���n�G�3�N�j�3�L�U�3�a���j�n�a�q�3�a�¡�N�0�3�a�n�N�<�3�N �a�3���<�C�3�a�j�Y �m�N�c�3�a�3 �B�0�3�3 �C�c�j�. �0���c
�#�I�R�,�G�@�3�C�y�G�a���8�j�s�3�a�G �@�Ñ�@�3�a ���n�c�y�n�c�j�3�n�3�a�N�. �s�3�N�N �0�3�a �b�U�C�j�y�3�N�I���c�j�G�3�c�c�3�I �C�N �N���@�3�a �x�n�A
�G�n�N�8�j �q�3�a�s�3�N�0�3�j �s�3�a�0�3�N �L�n�c�c �R�0�3�a �s�3�N�N �3�c �0�a���n�G�3�N �s�3�c�3�N�j�I�C�,�@ �G�¡�I�j�3�a �s�C�a�0�Y �#�3�A
�c�R�N�0�3�a�c �C�N�j�3�a�3�c�c���N�j �C�c�j �0�C�3 �K�Ñ�<�I�C�,�@�G�3�C�j�. ���n�8 �r�3�j�j�3�a�q�R�a�@�3�a�c���<�3�N �y�n�a�k�,�G�<�a�3�C�8�3�N �y�n
�G�Ñ�N�N�3�N�Y �/�� �N�R�a�L���I�3�a�s�3�C�c�3 �$�3�C �E�3�0�3�L ���n�c�8�k�@�a�3�N �0�3�c ���I�<�R�a�C�j�@�L�n�c �3�C�N�3 �T�a�R�<�N�R�c�3
�8�k�a �0�C�3 �N�¡�,�@�c�j�3�N �ú�Ê �i���<�3 �$�3�a�3�,�@�N�3�j �n�N�0 �C�N�N�3�a�@���I�$ �0�3�c �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�n�c
�$�3�a�3�C�j�<�3�c�j�3�I�I�j �s�C�a�0�. �G���N�N �L���N �C�N�c�<�3�c���L�j ���n�8�� � �� � � 4� h � ���� �r�3�a�j�3 �U�a�R �b�3�N�c�R�a
�y�n�a�k�,�G�<�a�3�C�8�3�N�Y �/�n�a�,�@ �0�C�3 �q�R�N �n�N�c �C�N ���$�c�,�@�N�C�j�j �Ç�Y�Ê�Y�� �<�3�j�a�R�{�3�N�3�N �2�C�N�c�,�@�a�¡�N�G�n�N�<�3�N
�c�j�3�@�3�N �0�C�3�c�3�L ���I�<�R�a�C�j�@�L�n�c ���I�I�3�a�0�C�N�<�c �N�n�a� � �� � � 4� h � ��� �b�3�N�c�R�a�s�3�a�j�3 �y�n�a �p�3�a�A
�8�k�<�n�N�<�Y

�ú���¿



�Ç�Y�ÊecoControl �y�n�a �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N

�I�3�a�0�C�N�<�c �s�3�a�0�3�N �0�C�3 �2�a�c�U���a�N�C�c�c�3 �0�3�n�j�I�C�,�@�3�a�. �s�3�N�N �L���N �F�R�c�j�3�N �n�N�0 �2�C�N�N���@�L�3�N �C�L
�<�3�c���L�j�3�N �D���@�a �$�3�j�a���,�@�j�3�j�Y �/�C�3 �F�R�c�j�3�N �0�3�c �F�a���8�j�s�3�a�G�c �c�C�N�0 �n�L�Ê�ú�î�.���Êe �<�3�c�j�C�3�<�3�N�.
�0���8�k�a �G�Ñ�N�N�3�N �0�C�3 �;���c�G�R�c�j�3�N �0�3�c �?�3�C�y�G�3�c�c�3�I�c �n�L�����Ê�.�¿�Êe �<�3�c�3�N�G�j �s�3�a�0�3�N�Y �/�� �0���c
�#�?�F�r �N�3�$�3�N �r�¡�a�L�3 ���n�,�@ �N�R�,�@ �s�3�a�j�q�R�I�I�3�a�3�N �b�j�a�R�L ���n�c �;���c �n�L�<�3�s���N�0�3�I�j �@���j�. �s�3�a�A
�0�3�N �0�3�N�N�R�,�@ �<���N�y�3 �ú�Ç���.�Ê�7e �L�3�@�a �;�3�s�C�N�N �3�a�y�C�3�I�j�Y

�2�c �C�c�j ���N�y�n�L�3�a�G�3�N�. �0���c�c �c�C�,�@ �0�C�3 �;�3�s�C�N�N�3 �C�N �i���$�3�I�I�3 �Ç�Y�¿ ���n�c�c�,�@�I�C�3�G�I�C�,�@ ���n�8 �#�?�F�r
�n�N�0 �?�3�C�y�G�3�c�c�3�I �$�3�y�C�3�@�3�N �n�N�0 �s�3�0�3�a �y�n�c�¡�j�y�I�C�,�@�3 �F�R�c�j�3�N �8�k�a �0�3�N �b�j�a�R�L�$�3�y�n�< �N�R�,�@
�B�N�q�3�c�j�C�j�C�R�N�c�G�R�c�j�3�N �R�0�3�a �s�3�C�j�3�a�3 �F�R�c�j�3�N �3�C�N�<�3�a�3�,�@�N�3�j �c�C�N�0�Y �/�3�c�@���I�$ �C�c�j �3�c ���N �0�C�3�c�3�a
�b�j�3�I�I�3 �N�C�,�@�j �L�Ñ�<�I�C�,�@�. �3�C�N�3 �a�3�I���j�C�q�3 �;�3�c���L�j�3�C�N�c�U���a�n�N�< ���N�y�n�<�3�$�3�N�Y

�K�C�j�@�C�I�8�3 �0�3�a �Q�U�j�C�L�C�3�a�n�N�< ���n�c ���$�c�,�@�N�C�j�j �Ç�Y�Ê�Y�Ç �@���$�3�N �s�C�a �0�C�3 �M�n�j�y�n�N�< �0�3�c �#�I�R�,�G�A
�@�3�C�y�G�a���8�j�s�3�a�G�c �N�R�,�@ �s�3�C�j�3�a �L���u�C�L�C�3�a�3�N �G�Ñ�N�N�3�N�Y ���n�8 �0�3�N �b�U�C�j�y�3�N�I���c�j�G�3�c�c�3�I �s�C�a�0 �8���c�j
�N�n�a �N�R�,�@ �@���I�$ �c�R �I���N�<�3 �y�n�a�k�,�G�<�3�<�a�C�{�3�N�Y �/���0�n�a�,�@ �@���$�3�N �s�C�a �0�3�N �;�3�s�C�N�N �C�N�c�<�3�c���L�j
�n�L ���Ç���.�Ê�úe �c�j�3�C�<�3�a�N �G�Ñ�N�N�3�N�Y �B�L �p�3�a�<�I�3�C�,�@ �y�n �0�3�a �3�C�N�8���,�@�3�N �Q�U�j�C�L�C�3�a�n�N�< ���n�c ���$�A
�c�,�@�N�C�j�j �Ç�Y�Ê�Y�Ê�. �8�¡�I�I�j �0�3�a �y�n�c�¡�j�y�I�C�,�@�3 �;�3�s�C�N�N �0�n�a�,�@ �0�C�3 �p�3�a�$�3�c�c�3�a�n�N�< �k�$�3�a���� �X �$�3�c�c�3�a
���n�c�Y �2�c �@���j �c�C�,�@ ���I�c�R �<�3�y�3�C�<�j�. �0���c�c �L�C�j �0�3�N �T�a�R�<�N�R�c�3�N �q�R�NecoControl �N�R�,�@ �$�3�c�c�3�a�3
�2�a�<�3�$�N�C�c�c�3 �$�3�C �0�3�a �2�C�N�c�U���a�n�N�< �3�a�y�C�3�I�j �s�3�a�0�3�N �G�Ñ�N�N�3�N�Y

5.4.7 Automatische Optimierung

���N �3�C�N�3�L �I�3�j�y�j�3�N �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�n�c �s�3�a�0�3�N �s�C�a �c�,�@�I�C�3�G�I�C�,�@ �y�3�C�<�3�N�. �0���c�c
�0�C�3 �a�3�C�N�3 �K���u�C�L�C�3�a�n�N�< �0�3�a �H���n�8�y�3�C�j �3�C�N�3�c �#�?�F�r�c �n�N�j�3�a �$�3�c�j�C�L�L�j�3�N �#�3�0�C�N�<�n�N�<�3�N
�N�C�,�@�j �C�L�L�3�a ���L �s�C�a�j�c�,�@���8�j�I�C�,�@�c�j�3�N �C�c�j�Y �B�N ���$�c�,�@�N�C�j�j �Ç�Y���Y�Ê �@���$�3�N �s�C�a �$�3�a�3�C�j�c �8�3�c�j�c�j�3�I�I�3�N
�G�Ñ�N�N�3�N�. �0���c�c �0�C�3 �;�3�c���L�j�$�C�I���N�y �N�C�,�@�j �N�n�a �q�R�N �0�3�N �H���n�8�y�3�C�j�3�N �0�3�a �2�N�3�a�<�C�3�c�w�c�j�3�L�3
���$�@�¡�N�<�j�. �c�R�N�0�3�a�N ���n�,�@ �0���q�R�N�. �s�C�3 �q�C�3�I �2�N�3�a�<�C�3 �C�N�N�3�a�@���I�$ �0�3�c �?���n�c�3�c �0�C�a�3�G�j �q�R�N �0�3�N
�K�C�3�j�3�a�N ���$�<�3�N�R�L�L�3�N �s�C�a�0�Y �/�� �0�C�3 �2�C�N�c�U�3�C�c�3�q�3�a�<�k�j�n�N�< �U�a�R �G�r�@ �C�N �0�3�L �<�3�<�3�$�3�N�3�N
�b�y�3�N���a�C�R �<�3�a�C�N�<�3�a �C�c�j�. ���I�c �0�C�3 �2�C�N�N���@�L�3�N �0�n�a�,�@ �0�3�N �p�3�a�G���n�8 �q�R�N �r�¡�a�L�3�. �c�R�I�I�j�3 �0�C�3
�j�$�3�a�U�a�R�0�n�G�j�C�R�N �q�R�N �b�j�a�R�L �c�R �<�3�a�C�N�< �s�C�3 �L�Ñ�<�I�C�,�@ ���n�c�8���I�I�3�N�Y �2�C�N ���I�<�R�a�C�j�@�L�n�c�. �0�3�a
�0�C�3�c�3 ���$�@�¡�N�<�C�<�G�3�C�j�3�N �$�3�a�k�,�G�c�C�,�@�j�C�<�j�. �G���N�N �0�3�N �;�3�s�C�N�N �0�3�c�@���I�$ �s�3�C�j�3�a �3�a�@�Ñ�@�3�N�Y

���N �0�C�3�c�3�a �b�j�3�I�I�3 �c�R�I�I �N�R�,�@ �3�C�N�L���I �$�3�j�R�N�j �s�3�a�0�3�N�. �0���c�c �Q�U�j�C�L�C�3�a�n�N�<�c�c�j�a���j�3�<�C�3�N
�N�C�,�@�j �N�n�a �q�R�N �0�3�N �2�C�<�3�N�c�,�@���8�j�3�N �n�N�0 �0�3�a �2�C�N�c���j�y�L�Ñ�<�I�C�,�@�G�3�C�j�3�N �0�3�a �2�N�3�a�<�C�3�c�w�c�j�3�L�3
���$�@�¡�N�<�3�N�. �c�R�N�0�3�a�N ���n�,�@ �q�R�N �3�u�j�3�a�N�3�N �7���G�j�R�a�3�N�. �s�C�3 �K���a�G�j�U�a�3�C�c�3 �R�0�3�a �;�3�c�3�j�y�3�c�I���A
�<�3�N�Y �2�C�N�3 �b�j�3�C�<�3�a�n�N�< �0�3�c �;���c�U�a�3�C�c�3�c �G���N�N �c�C�,�@ �0�a���c�j�C�c�,�@ ���n�8 �0�C�3 �r�C�a�j�c�,�@���8�j�I�C�,�@�G�3�C�j
���n�c�s�C�a�G�3�N�Y �;�3�N���n�c�R �q�3�a�@�¡�I�j �3�c �c�C�,�@ �L�C�j �0�3�a �<�3�c�3�j�y�I�C�,�@ �q�3�a�3�C�N�$���a�j�3�N �2�C�N�c�U�3�C�c�3�q�3�a�<�k�A
�j�n�N�< �8�k�a �b�j�a�R�L�Y �r�k�a�0�3 �0�C�3 �2�C�N�c�U�3�C�c�3�q�3�a�<�k�j�n�N�< �U�a�R �G�r�@ �k�$�3�a �0�3�L �K�C�3�j�3�a�U�a�3�C�c �8�k�a
�3�C�N�3 �F�C�I�R�s���j�j�c�j�n�N�0�3 �r�¡�a�L�3�3�N�3�a�<�C�3 �I�C�3�<�3�N�. �s�¡�a�3 �0�C�3 �j�$�3�a�U�a�R�0�n�G�j�C�R�N �q�R�N �b�j�a�R�L �s�C�3�A
�0�3�a ���j�j�a���G�j�C�q�Y �H�¡�<�3 �c�C�3 �0�3�n�j�I�C�,�@ �0���a�k�$�3�a�. �s�¡�a�3 �3�c �y�n�L�C�N�0�3�c�j �j�@�3�R�a�3�j�C�c�,�@ �c�R�<���a �N�R�,�@
�s�C�a�j�c�,�@���8�j�I�C�,�@�3�a�. �k�$�3�a�c�,�@�k�c�c�C�<�3 �r�¡�a�L�3�3�N�3�a�<�C�3 �k�$�3�a�@���n�U�j �N�C�,�@�j �y�n �N�n�j�y�3�N �n�N�0 �y�n�L
�#�3�C�c�U�C�3�I ���N �0�C�3 �m�L�s�3�I�j �C�N �C�a�<�3�N�0�3�C�N�3�a �r�3�C�c�3 ���$�y�n�<�3�$�3�N�Y

�/�C�3 ���n�c�<���N�<�c�I���<�3 �C�c�j �3�a�N�3�n�j �3�C�N �b�y�3�N���a�C�R�. �s�3�I�,�@�3�c �0�3�L �n�a�c�U�a�k�N�<�I�C�,�@�3�N �7���I�I�$�3�C�A
�c�U�C�3�I �¡�@�N�3�I�j�Y �/�C�3�c�L���I �s�3�a�0�3�N �s�C�a ���I�I�3�a�0�C�N�<�c ���N �N�n�a �3�C�N�3�L �K�R�N���j �$�3�C�c�U�C�3�I�@���8�j �y�3�C�<�3�N�.
�s�C�3 �L���N �3�C�N�3�N �3�N�j�c�U�a�3�,�@�3�N �Q�U�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�n�c �$�3�s�3�a�j�3�N �G���N�N�. �n�N�0 �c�3�j�y�3�N
�0�3�c�@���I�$ �0�C�3�c�3�I�$�3ecoControl �B�N�c�j���N�y �3�C�N�. �0�C�3 �c�,�@�R�N �C�N �F���U�C�j�3�I �Ê �q�3�a�s�3�N�0�3�j �s�n�a�0�3�Y
�/�C�3 �L�C�j�@�C�I�8�3 �0�3�a �b�C�L�n�I���j�C�R�N �3�a�y�3�n�<�j�3�N �/���j�3�N �8�k�a �0�3�N �K�R�N���j �K�¡�a�y �~�N�0�3�N �c�C�,�@ �C�N ���$�A
�$�C�I�0�n�N�< �Ç�Y�î�Y �2�c �8�¡�I�I�j ���n�8�. �0���c�c �C�N �0�C�3�c�3�a �x�3�C�j �0���c �#�?�F�r �@�¡�n�~�< ���N �n�N�0 ���n�c�<�3�c�,�@���I�j�3�j
�s�C�a�0 �n�N�0 �0���c�c �0�3�a �b�U�C�j�y�3�N�I���c�j�G�3�c�c�3�I �N�C�,�@�j �q�3�a�s�3�N�0�3�j �s�3�a�0�3�N �L�n�c�c�Y �p�3�a�<�I�3�C�,�@�3�N �s�3�a�A
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�Ç�Y�ÊecoControl �y�n�a �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N

Abbildung 5.10:�;�3�s�C�N�N�R�a�C�3�N�j�C�3�a�j�3 �Q�U�j�C�L�C�3�a�n�N�< �q�R�N �#�?�F�r �n�N�0 �b�H�F

Tabelle 5.9:�b�j���j�C�c�j�C�c�,�@�3 ���n�c�s�3�a�j�n�N�< �0�3�a ���n�j�R�L���j�C�c�,�@�3�N �Q�U�j�C�L�C�3�a�n�N�<

Unverändert Optimiert

Blockheizkraftwerk
�/�n�a�,�@�c�,�@�N�Y ���n�c�I���c�j�n�N�< �����.�������Ç �X ���Ç�.�Ê�ú�¿�� �X
�#�C�I���N�y �Ê�¿���.�7�¿e �Ê���ú�.�î�Çe

Spitzenlastkessel
�/�n�a�,�@�c�,�@�N�Y ���n�c�I���c�j�n�N�< �7 �X ���.�����ú�ú �X
�#�C�I���N�y �7e ���7�.�7��e

�#�C�I���N�y �#�?�F�r �� �b�H�F �Ê�¿���.�7�¿e �Ç�7���.�7��e

�2�C�<�3�N�c�j�a�R�L�N�n�j�y�n�N�< �����.�7�� �X �¿�¿�.�î�� �X
�b�j�a�R�L�3�C�N�G���n�8�c�G�R�c�j�3�N �ú�¿���.�î�¿e �ú�����.�î�Çe

Gesamtbilanz 296,10e 328,07e
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Schlussbetrachtung

�/���c �x�C�3�I �0�3�c �T�a�R�E�3�G�j�c �s���a �3�c�. �3�C�N�3 �b�R�8�j�s���a�3 �y�n �3�N�j�s�C�,�G�3�I�N�. �L�C�j �0�3�a �0�C�3 �2�|�y�C�3�N�y �$�3�C
�0�3�a �2�C�<�3�N�U�a�R�0�n�G�j�C�R�N �q�R�N �b�j�a�R�L �n�N�0 �r�¡�a�L�3 �<�3�c�j�3�C�<�3�a�j �n�N�0 �F�R�c�j�3�N �<�3�c�3�N�G�j �s�3�a�0�3�N
�G�Ñ�N�N�3�N�Y

�x�n�3�a�c�j �@���$�3�N �s�C�a �n�N�c ���N�@���N�0 �3�C�N�3�a �b�C�L�n�I���j�C�R�N �0�C�3 �/�R�L�¡�N�3 �3�a�c�,�@�I�R�c�c�3�N�Y �/�C�3 �b�C�L�n�A
�I���j�C�R�N �s�n�a�0�3 �L�C�j �0�3�N �K�3�c�c�0���j�3�N �3�C�N�3�c �a�3���I�3�N �K�3�@�a�8���L�C�I�C�3�N�@���n�c�3�c �q�3�a�<�I�C�,�@�3�N�Y �?�C�3�a
�G�R�N�N�j�3�N �s�C�a �y�3�C�<�3�N�. �0���c�c �0�C�3 �M�n�j�y�n�N�< �0�3�c �r�¡�a�L�3�c�U�3�C�,�@�3�a�c �C�N�N�3�a�@���I�$ �3�C�N�3�c �D���@�a�3�c
�<�n�j �c�C�L�n�I�C�3�a�j �s�3�a�0�3�N �G���N�N�Y �/�C�3 �b�C�L�n�I���j�C�R�N �0�3�a ���N�0�3�a�3�N �;�3�a�¡�j�3 �L�n�c�c �N�R�,�@ �q�3�a�8�3�C�N�3�a�j
�n�N�0 �<�3�N���n�3�a ���n�8 �3�,�@�j�3 �;�3�<�3�$�3�N�@�3�C�j�3�N ���$�<�3�c�j�C�L�L�j �s�3�a�0�3�N�Y

�M�n�j�y�3�a�c�j�n�0�C�3�N �@���$�3�N �n�N�c �0���$�3�C �<�3�@�R�I�8�3�N�. �0�C�3 �M�n�j�y�3�a�a�R�I�I�3�N �n�N�0 ���N�8�R�a�0�3�a�n�N�<�3�N
�<�3�N���n �y�n �0�3�~�N�C�3�a�3�N�Y �/�C�3 �Q�U�j�C�L�C�3�a�n�N�< �0�3�a �2�N�3�a�<�C�3�c�w�c�j�3�L�3 �L�C�j�@�C�I�8�3 �q�R�NecoControl
�c�R�I�I �0�n�a�,�@ �3�C�N�3�N �i�3�,�@�N�C�G�3�a �q�R�a�<�3�N�R�L�L�3�N �s�3�a�0�3�N�Y

�/���L�C�jecoControl �3�a�s�3�C�j�3�a�j �s�3�a�0�3�N �G���N�N�. �C�c�j �0�C�3 ���N�s�3�N�0�n�N�< �L�R�0�n�I���a ���n�8�<�3�A
�$���n�j�Y �/�n�a�,�@ �3�C�N�3�N ���<�C�I�3�N �2�N�j�s�C�,�G�I�n�N�<�c�U�a�R�y�3�c�c �G�R�N�N�j�3 �7�3�3�0�$���,�G �c�,�@�N�3�I�I �$�3�a�k�,�G�c�C�,�@�A
�j�C�<�j �n�N�0 ���n�8 �N�3�n�3 ���N�8�R�a�0�3�a�n�N�<�3�N �a�3���<�C�3�a�j �s�3�a�0�3�N�Y

�2�C�N �s�C�,�@�j�C�<�3�a �#�3�c�j���N�0�j�3�C�I �q�R�NecoControl �C�c�j �0�C�3 �#�3�a�3�,�@�N�n�N�< �q�R�N �T�a�R�<�N�R�c�3�N�Y �/�3�a
�M�n�j�y�3�a�q�3�a�$�a���n�,�@ �G���N�N ���n�8 �y�s�3�C �r�R�,�@�3�N �<�n�j �q�R�a�@�3�a�<�3�c���<�j �s�3�a�0�3�N�Y �/���c �p�3�a�@���I�j�3�N �0�3�a
�2�N�3�a�<�C�3�c�w�c�j�3�L�3 �G���N�N �0�n�a�,�@ �0�C�3�c�3 �p�R�a�@�3�a�c���<�3 �n�N�0 �0�n�a�,�@ �0�C�3 �b�C�L�n�I���j�C�R�N �C�L �p�R�a�8�3�I�0
�$�3�a�3�,�@�N�3�j �s�3�a�0�3�N�Y �/�C�3 �T�a�R�<�N�R�c�3�N �G�R�N�N�j�3�N �8�k�a �3�C�N�3�N �3�a�c�j�3�N ���I�<�R�a�C�j�@�L�n�c �q�3�a�s�3�N�0�3�j
�s�3�a�0�3�N�. �0�3�a �0�C�3 �b�w�c�j�3�L�3 ���n�j�R�L���j�C�c�,�@ �c�R �3�|�y�C�3�N�j �s�C�3 �L�Ñ�<�I�C�,�@ ���n�c�c�j�3�n�3�a�j�Y

�r�C�a �@���$�3�N �s�3�C�j�3�a�@�C�N �<�3�y�3�C�<�j�. �s�C�3ecoControl �0�C�3 �3�C�<�3�N�3 �2�N�j�s�C�,�G�I�n�N�< �q�R�N �Q�U�A
�j�C�L�C�3�a�n�N�<�c���I�<�R�a�C�j�@�L�3�N �n�N�j�3�a�c�j�k�j�y�j�Y �b�,�@�I�C�3�G�I�C�,�@ �G�R�N�N�j�3�N �s�C�a ���N �3�C�N�3�L �7���I�I�$�3�C�c�U�C�3�I
�y�3�C�<�3�N�. �s�C�3 �F�R�c�j�3�N �n�N�0 �2�N�3�a�<�C�3 �C�N �3�C�N�3�L �K�3�@�a�8���L�C�I�C�3�N�@���n�c �3�C�N�<�3�c�U���a�j �s�3�a�0�3�N �G�Ñ�N�A
�N�3�N�Y �/�n�a�,�@ �3�C�N�3 �?�R�,�@�a�3�,�@�N�n�N�< �@���$�3�N �s�C�a �3�a�L�C�j�j�3�I�j�. �0���c�c �0�3�a �;�3�s�C�N�N �0�n�a�,�@ �0�3�N
�2�C�N�c���j�y �q�R�NecoControl �C�N �3�C�N�3�L �D���@�a �n�L �a�n�N�0 ���7 �X �<�3�c�j�3�C�<�3�a�j �s�3�a�0�3�N �G���N�N�Y

�#�3�CecoControl �@���N�0�3�I�j �3�c �c�C�,�@ �n�L �3�C�N�3�N �T�a�R�j�R�j�w�U�3�N�. �0�3�a �0�n�a�,�@ �3�C�N�3 �y�3�N�j�a���I�3
�b�j�3�n�3�a�n�N�< �q�3�a�c�,�@�C�3�0�3�N�3�a �2�N�3�a�<�C�3�c�w�c�j�3�L�3 �@�C�I�8�j�. �F�R�c�j�3�N �y�n �c�U���a�3�N�Y �B�L �N�¡�,�@�c�j�3�N �b�,�@�a�C�j�j
�L�n�c�c �0�3�a �T�a�R�j�R�j�w�U �L�C�j �3�,�@�j�3�N �;�3�a�¡�j�3�N �<�3�j�3�c�j�3�j �s�3�a�0�3�N�Y �/���y�n �C�c�j �3�C�N�3 �?���a�0�s���a�3�A
�c�,�@�N�C�j�j�c�j�3�I�I�3 �N�Ñ�j�C�<�. �k�$�3�a �0�C�3ecoControl �L�C�j �0�3�N �2�N�3�a�<�C�3�c�w�c�j�3�L�3�N �G�R�L�L�n�N�C�y�C�3�a�3�N
�G���N�N�Y �/�C�3�c�3 �b�,�@�N�C�j�j�c�j�3�I�I�3 �L�n�c�c �K�3�c�c�0���j�3�N �3�a�8���c�c�3�N �c�R�s�C�3 �b�j�3�n�3�a�n�N�<�c�$�3�8�3�@�I�3 ���n�c�8�k�@�A
�a�3�N �G�Ñ�N�N�3�N�Y
ecoControl �s�n�a�0�3 ���n�8http://www.sec-i.org/ecocontrol/ �n�N�j�3�a �0�3�a �K�B�i�A

�H�C�y�3�N�y �q�3�a�Ñ�{�3�N�j�I�C�,�@�j�Y
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