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�O�p�d�r�a�c�h�t�g�e�v�e�r� �J�a�h�o� �E�m�m�e�n� �B�V
�J�a�h�o� �V�a�s�t�g�o�e�d� �B�.�V�.� �i�s� �a�c�t�i�e�f� �i�n� �d�e� �b�r�a�n�c�h�e� �B�e�m�i�d�d�e�l�i�n�g� �b�i�j� �h�a�n�d�e�l�,� �h�u�u�r� �o�f� �v�e�r�h�u�u�r� �v�a�n� �o�n�r�o�e�r�e�n�d� �g�o�e�d�.� �D�e� �o�n�d�e�r�n�e�m�i�n�g� �i�s
�g�e�v�e�s�t�i�g�d� �o�p� �K�l�e�n�k�e�r�w�e�g� �1�8� �t�e� �O�o�s�t�e�r�h�e�s�s�e�l�e�n�.

�A�r�c�h�i�t�e�c�t� �A�A�S� �G�r�o�n�i�n�g�e�n
�A�A�S� �i�n�i�t�i�e�e�r�t�,� �o�n�t�w�e�r�p�t� �e�n� �w�e�r�k�t� �p�r�o�j�e�c�t�e�n� �u�i�t� �o�p� �h�e�t� �g�e�b�i�e�d� �v�a�n� �g�e�b�i�e�d�s�o�n�t�w�i�k�k�e�l�i�n�g�,� �u�t�i�l�i�t�a�i�r�e� �w�e�r�k�e�n�,� �w�o�n�i�n�g�b�o�u�w�,� �i�n�t�e�r�i�e�u�r�,
�l�a�n�d�s�c�h�a�p�s�-� �e�n� �s�t�e�d�e�n�b�o�u�w�k�u�n�d�e�.� �D�a�t� �d�o�e�n� �w�e� �a�l� �s�i�n�d�s� �1�9�8�6� �m�e�t� �e�e�n� �b�r�e�e�d� �m�u�l�t�i�d�i�s�c�i�p�l�i�n�a�i�r� �t�e�a�m�.� �I�n� �e�l�k�e� �p�r�o�j�e�c�t�f�a�s�e�  �� �v�a�n
�i�d�e�e�,� �o�n�d�e�r�z�o�e�k� �t�o�t� �e�n� �m�e�t� �o�p�l�e�v�e�r�i�n�g�  �� �k�u�n�n�e�n� �w�i�j� �e�e�n� �r�o�l� �s�p�e�l�e�n�.� �I�n� �o�n�s� �w�e�r�k� �l�i�g�t� �d�e� �f�o�c�u�s� �o�p� �d�e� �g�e�b�r�u�i�k�e�r� �e�n� �o�p
�d�u�u�r�z�a�a�m�h�e�i�d�,� �i�n� �a�l�l�e� �f�a�c�e�t�t�e�n�.� �D�u�s� �n�i�e�t� �a�l�l�e�e�n� �w�a�t� �b�e�t�r�e�f�t� �m�i�l�i�e�u�b�e�l�a�s�t�i�n�g�,� �m�a�a�r� �o�o�k� �o�m� �b�i�j�v�o�o�r�b�e�e�l�d� �t�o�e�k�o�m�s�t�b�e�s�t�e�n�d�i�g�h�e�i�d�.

�L�i�l�y� �n�i�e�u�w�b�o�u�w� �e�n� �a�d�v�i�e�s
�L�i�l�y� �a�d�v�i�s�e�e�r�t�,� �b�e�g�e�l�e�i�d�t� �e�n� �b�i�e�d�t� �o�n�d�e�r�s�t�e�u�n�i�n�g� �a�a�n� �o�n�t�w�i�k�k�e�l�a�a�r�s� �e�n� �a�a�n�n�e�m�e�r�s� �o�p� �h�e�t� �g�e�b�i�e�d� �v�a�n� �p�r�o�j�e�c�t�m�a�n�a�g�e�m�e�n�t�,
�v�e�r�k�o�o�p�s�t�r�a�t�e�g�i�e� �e�n� �g�e�b�i�e�d�s�o�n�t�w�i�k�k�e�l�i�n�g�.� �A�l�s� �W�o�n�i�n�g�m�a�r�k�t�c�o�n�s�u�l�t�a�n�t� �i�s� �L�i�l�y� �e�e�n� �d�e�s�k�u�n�d�i�g�e� �g�e�s�p�r�e�k�s�p�a�r�t�n�e�r� �v�o�o�r
�p�r�o�j�e�c�t�o�n�t�w�i�k�k�e�l�a�a�r�s�,� �w�o�n�i�n�g�b�o�u�w�v�e�r�e�n�i�g�i�n�g�e�n� �e�n� �o�v�e�r�h�e�d�e�n� �a�l�s� �h�e�t� �g�a�a�t� �o�m� �p�l�a�n�o�n�t�w�i�k�k�e�l�i�n�g�e�n� �o�p� �a�l�l�e�r�l�e�i� �g�e�b�i�e�d�e�n�.

�D�e� �w�e�r�k�g�r�o�e�p� �D�u�u�r�z�a�a�m� �O�o�s�t�e�r�h�e�s�s�e�l�e�n
�D�e� �w�e�r�k�g�r�o�e�p� �D�u�u�r�z�a�a�m� �O�o�s�t�e�r�h�e�s�s�e�l�e�n� �s�p�e�e�l�t� �e�e�n� �b�e�l�a�n�g�r�i�j�k�e� �r�o�l� �b�i�j� �h�e�t� �p�r�o�j�e�c�t� �K�l�e�n�k�e�r�v�e�l�d�,� �d�a�t� �m�o�m�e�n�t�e�e�l
�n�o�g� �i�n� �d�e� �o�n�t�w�e�r�p�f�a�s�e� �z�i�t�.� �I�n� �d�e�z�e� �f�a�s�e� �i�s� �d�e� �w�e�r�k�g�r�o�e�p� �a�c�t�i�e�f� �b�e�t�r�o�k�k�e�n� �b�i�j� �h�e�t� �t�h�e�m�a� �d�u�u�r�z�a�a�m�h�e�i�d� �e�n
�d�r�a�a�g�t� �z�i�j� �b�i�j� �a�a�n� �d�e� �o�n�t�w�i�k�k�e�l�i�n�g� �v�a�n� �d�u�u�r�z�a�m�e� �m�a�a�t�r�e�g�e�l�e�n� �v�o�o�r� �h�e�t� �p�r�o�j�e�c�t�.� �D�e� �f�o�c�u�s� �v�a�n� �d�e� �w�e�r�k�g�r�o�e�p� �i�n
�d�i�t� �p�r�o�j�e�c�t� �l�i�g�t� �v�o�o�r�n�a�m�e�l�i�j�k� �o�p� �c�o�l�l�e�c�t�i�e�v�e� �o�p�w�e�k�k�i�n�g� �e�n� �o�p�s�l�a�g� �v�a�n� �e�n�e�r�g�i�e�,� �m�a�a�r� �z�i�j� �h�o�u�d�e�n� �o�o�k� �r�e�k�e�n�i�n�g
�m�e�t� �a�n�d�e�r�e� �a�s�p�e�c�t�e�n� �z�o�a�l�s� �c�i�r�c�u�l�a�r�i�t�e�i�t� �e�n� �d�u�u�r�z�a�a�m� �b�o�u�w�e�n�.

�c�o�l�o�f�o�n
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�d�o�e�l�g�r�o�e�p�e�n



�v�i�t�a�l�e� �o�u�d�e�r�e�n

�j�o�n�g� �v�o�l�w�a�s�s�e�n�e�n

�g�e�z�i�n�n�e�n

�J�o�n�g�v�o�l�w�a�s�s�e�n�e�n� �w�i�l�l�e�n� �b�e�t�a�a�l�b�a�r�e�,� �c�o�m�p�a�c�t�e� �w�o�n�i�n�g�e�n
�w�a�a�r�i�n� �t�e�n� �m�i�n�s�t�e� �t�w�e�e� �s�l�a�a�p�k�a�m�e�r�s� �a�a�n�w�e�z�i�g� �z�i�j�n�:� �é�é�n
�a�l�s� �p�r�i�v�é�s�l�a�a�p�k�a�m�e�r� �e�n� �d�e� �a�n�d�e�r�e� �v�o�o�r� �e�v�e�n�t�u�e�l�e
�k�i�n�d�e�r�e�n� �o�f� �b�e�z�o�e�k�e�r�s�.� �D�e� �a�a�n�w�e�z�i�g�h�e�i�d� �v�a�n� �e�e�n� �t�r�a�p
�k�a�n� �e�e�n� �v�o�o�r�d�e�e�l� �z�i�j�n�.

�O�u�d�e�r�e�n� �g�e�v�e�n� �v�a�a�k� �d�e� �v�o�o�r�k�e�u�r� �a�a�n� �k�l�e�i�n�e�r�e� �w�o�n�i�n�g�e�n
�m�e�t� �v�o�o�r�z�i�e�n�i�n�g�e�n� �z�o�a�l�s� �é�é�n� �b�a�d�k�a�m�e�r� �e�n� �é�é�n
�s�l�a�a�p�k�a�m�e�r� �o�p� �d�e� �b�e�g�a�n�e� �g�r�o�n�d�.� �D�i�t� �m�a�a�k�t� �d�e� �w�o�n�i�n�g
�t�o�e�g�a�n�k�e�l�i�j�k�e�r� �e�n� �i�s� �g�e�m�a�k�k�e�l�i�j�k�e�r� �t�e� �g�e�b�r�u�i�k�e�n� �v�o�o�r
�o�u�d�e�r�e�n�,� �a�a�n�g�e�z�i�e�n� �z�e� �n�i�e�t� �a�f�h�a�n�k�e�l�i�j�k� �z�i�j�n� �v�a�n� �t�r�a�p�p�e�n
�o�f� �h�e�t� �g�e�b�r�u�i�k� �v�a�n� �d�e� �b�o�v�e�n�v�e�r�d�i�e�p�i�n�g�.

�V�o�o�r� �g�e�z�i�n�n�e�n� �m�e�t� �k�i�n�d�e�r�e�n� �i�s� �h�e�t� �v�o�o�r�a�l� �b�e�l�a�n�g�r�i�j�k� �o�m
�v�o�l�d�o�e�n�d�e� �r�u�i�m�t�e� �t�e� �h�e�b�b�e�n� �w�a�a�r� �i�e�d�e�r�e�e�n� �z�i�c�h� �v�r�i�j� �k�a�n
�b�e�w�e�g�e�n�.� �E�e�n� �e�i�g�e�n� �t�u�i�n� �m�e�t� �v�o�l�d�o�e�n�d�e� �r�u�i�m�t�e� �e�n
�v�e�i�l�i�g�h�e�i�d� �v�o�o�r� �k�i�n�d�e�r�e�n� �o�m� �t�e� �s�p�e�l�e�n� �i�s� �h�i�e�r�b�i�j� �v�a�n� �g�r�o�o�t
�b�e�l�a�n�g

�D�e� �l�o�c�a�t�i�e� �i�s� �s�p�e�c�i�å�F�L���P�O�U�X�P�S�Q�F�O���P�N���U�F�H�F�N�P�F�U���U�F���L�P�N�F�O���B�a�O���E�F���C�F�I�P�F�G�U�F�O���W�B�O���E�S�J�F
�v�e�r�s�c�h�i�l�l�e�n�d�e� �d�o�e�l�g�r�o�e�p�e�n�,� �w�a�a�r�b�i�j� �e�l�k�e� �g�r�o�e�p� �v�e�r�s�c�h�i�l�l�e�n�d�e� �v�e�r�e�i�s�t�e�n� �h�e�e�f�t� �m�e�t
�b�e�t�r�e�k�k�i�n�g� �t�o�t� �d�e� �g�r�o�o�t�t�e� �v�a�n� �d�e� �w�o�n�i�n�g�,� �d�e� �l�o�c�a�t�i�e�,� �d�e� �i�n�d�e�l�i�n�g� �e�n� �a�n�d�e�r�e� �a�s�p�e�c�t�e�n�.

�d�o�e�l�g�r�o�e�p�e�n
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�w�o�o�n�b�o�s



�H�e�t� �p�e�r�c�e�e�l� �i�s� �r�i�j�k� �a�a�n� �g�r�o�e�n� �m�e�t� �b�o�m�e�n� �e�n� �s�t�r�u�i�k�e�n�,� �w�a�a�r�v�a�n� �d�e� �m�e�e�s�t�e� �g�e�e�n� �h�o�g�e
�b�o�t�a�n�i�s�c�h�e� �w�a�a�r�d�e� �h�e�b�b�e�n�.� �N�i�e�t�t�e�m�i�n� �z�i�j�n� �e�r� �o�o�k� �b�e�l�a�n�g�r�i�j�k�e� �v�o�l�g�r�o�e�i�d�e� �b�o�m�e�n� �z�o�a�l�s
�d�e� �z�o�m�e�r�e�i�k�,� �w�i�t�t�e� �p�a�a�r�d�e�n�k�a�s�t�a�n�j�e�,� �z�o�m�e�r�l�i�n�d�e�,� �d�o�u�g�l�a�s�s�p�a�r�,� �r�u�w�e� �b�e�r�k� �e�n� �a�n�d�e�r�e�,
�h�e�t� �w�o�o�n�b�o�s� �n�e�e�m�t� �d�e�z�e� �b�o�m�e�n� �a�l�s� �u�i�t�g�a�n�g�s�p�u�n�t� �v�o�o�r� �d�e� �k�w�a�l�i�t�e�i�t� �v�o�o�r� �d�e� �(�w�o�o�n�)
�l�o�c�a�t�i�e�.� �D�e� �b�o�m�e�n� �v�e�r�s�t�e�r�k�e�n� �d�e� �k�w�a�l�i�t�e�i�t� �v�a�n� �d�e� �o�m�g�e�v�i�n�g�.

�g�r�o�e�n�e� �l�o�c�a�t�i�e
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�W�i� t � t �e �  �Z �a �n�d

�K � l �a �m�p

�1

�2
�3

�4

�5

�6

�7
�8

�1� �p�o�p�u�l�u�s� �c�a�n�e�s�c�e�n�s
�2� �p�o�p�u�l�u�s� �c�a�n�e�s�c�e�n�s
�3� �p�o�p�u�l�u�s� �c�a�n�e�s�c�e�n�s
�4� �q�u�e�r�c�u�s� �r�o�b�u�s
�5� �q�u�e�r�c�u�s� �r�o�b�u�s
�6� �q�u�e�r�c�u�s� �r�o�b�u�s
�7� �p�o�p�u�l�u�s� �c�a�n�e�s�c�e�n�s
�8� �p�o�p�u�l�u�s� �c�a�n�e�s�c�e�n�s

�b�o�m�e�n� �t�e� �k�a�p�p�e�n

�M�e�r�e�n�d�e�e�l�s� �v�a�n� �d�e� �b�e�s�t�a�a�n�d�e� �w�a�a�r�d�e�v�o�l�l�e� �b�o�m�e�n� �w�o�r�d�e�n� �b�e�h�o�u�d�e�n�.� �E�c�h�t�e�r� �m�o�e�t�e�n
�s�o�m�m�i�g�e� �b�o�m�e�n� �w�e�g�g�e�h�a�a�l�d� �w�o�r�d�e�n� �o�m� �d�e� �r�u�i�m�t�e�l�i�j�k�e� �k�w�a�l�i�t�e�i�t� �t�e� �o�p�t�i�m�a�l�i�s�e�r�e�n� �e�n
�v�o�l�d�o�e�n�d�e� �d�a�g�l�i�c�h�t� �i�n� �d�e� �w�o�n�i�n�g� �t�e� �k�r�i�j�g�e�n�.

�w�a�a�r�d�e�v�o�l�l�e� �b�o�m�e�n
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�d�e� �v�e�r�b�i�n�d�i�n�g� �m�e�t� �h�e�t� �d�o�r�p



�B
�u�r�g� �d�e� �K

�o�c�k�s�t�r�a�a�t

�B
�u�r�g� �d�e� �K

�o�c�k�s�t�r�a�a�t

�K�l�e�n�k�e�r�w
�e�g

�G�e�s�e�r�w�e�g

�B
�u�r�g� �d�e� �K

�o�c�k�s�t�r�a�a�t

�P�o�e�l�w
�e�g

�B�e�n�n�e�n�v�e�l�d�s�t�r�a�a�t

�K
�a�

m�p�
w�e�

g

�V�l�i�
e�r�w

�e�g

�D�e� �w�e�g�e�n� �f�u�n�g�e�r�e�n� �a�l�s� �v�e�r�b�i�n�d�i�n�g�s�r�o�u�t�e�s� �t�u�s�s�e�n� �c�o�n�c�e�n�t�r�a�t�i�e�p�u�n�t�e�n�.� �O�p� �d�e� �p�l�e�k�k�e�n
�w�a�a�r� �d�e�z�e� �p�a�d�e�n� �s�a�m�e�n�k�o�m�e�n�,� �o�n�t�s�t�a�a�n� �b�e�l�a�n�g�r�i�j�k�e� �k�n�o�o�p�p�u�n�t�e�n� �d�i�e� �d�i�e�n�e�n� �a�l�s
�o�n�t�m�o�e�t�i�n�g�s�p�l�a�a�t�s�e�n�,� �e�v�e�n�e�m�e�n�t�e�n�l�o�c�a�t�i�e�s� �e�n� �r�u�s�t�p�u�n�t�e�n�.� �O�o�r�s�p�r�o�n�k�e�l�i�j�k� �w�e�r�d�e�n
�d�e�z�e� �p�l�e�k�k�e�n� �g�e�b�r�u�i�k�t� �v�o�o�r� �h�e�t� �v�e�r�z�a�m�e�l�e�n� �v�a�n� �v�e�e�.� �A�f�h�a�n�k�e�l�i�j�k� �v�a�n� �d�e� �d�o�m�i�n�a�n�t�e
�f�u�n�c�t�i�e� �w�e�r�d�e�n� �d�e�z�e� �p�l�e�k�k�e�n� �u�i�t�g�e�r�u�s�t� �m�e�t� �z�i�t�b�a�n�k�e�n�,� �f�o�n�t�e�i�n�e�n� �o�f� �k�u�n�s�t�w�e�r�k�e�n� �o�m
�d�e� �f�u�n�c�t�i�o�n�a�l�i�t�e�i�t� �t�e� �v�e�r�g�r�o�t�e�n� �e�n� �e�e�n� �l�e�v�e�n�d�i�g�e� �s�f�e�e�r� �t�e� �c�r�e�ë�r�e�n�.

�h�i�s�t�o�r�i�s�c�h�e� �b�o�e�r�d�e�r�i�j� �c�l�u�s�t�e�r�s� �i�n� �O�o�s�t�e�r�h�e�s�s�e�l�e�n
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�B�i�n�n�e�n� �d�e� �p�l�a�n�v�o�r�m�i�n�g� �i�s� �h�e�t� �u�i�t�g�a�n�g�s�p�u�n�t� �o�m� �z�o�v�e�e�l� �m�o�g�e�l�i�j�k� �m�a�a�i�v�e�l�d� �g�r�o�e�n� �e�n
�w�a�t�e�r�d�o�o�r�l�a�t�e�n�d� �u�i�t� �t�e� �v�o�e�r�e�n�.� �P�a�d�e�n� �e�n� �w�e�g�e�n� �d�i�e�n�e�n� �z�o�v�e�e�l� �m�o�g�e�l�i�j�k� �b�e�p�e�r�k�t�,
�m�a�a�r� �w�e�l� �f�u�n�c�t�i�o�n�e�e�l� �t�e� �w�o�r�d�e�n� �i�n�g�e�z�e�t�.� �E�e�n� �m�o�o�i� �v�o�o�r�b�e�e�l�d� �i�s� �e�e�n� �k�a�r�r�e�n�p�a�d� �m�e�t� �i�n
�d�e� �m�i�d�d�e�n�z�o�n�e� �e�n� �a�a�n� �d�e� �r�a�n�d�e�n� �e�e�n� �g�r�o�e�n�e� �v�e�r�h�a�r�d�i�n�g�,� �w�a�a�r�d�o�o�r� �p�a�r�k�e�r�e�n�,
�p�a�s�s�e�r�e�n� �e�n� �d�e� �h�o�o�f�d�w�e�g�s�t�r�u�c�t�u�u�r� �t�o�e�g�a�n�k�e�l�i�j�k� �b�l�i�j�f�t� �v�o�o�r� �d�e� �h�u�l�p�d�i�e�n�s�t�e�n�.

�p�a�d�e�n� �e�n� �w�e�g�e�n
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�G�r �e�v �e �n�b�e�r �g �s �e �w �e�g

�H�o �o � i�w �e �g

�K � l �a �m�p

�H�e�t� �v�e�r�k�e�e�r� �i�n� �h�e�t� �n�i�e�u�w�e� �g�e�b�i�e�d� �w�o�r�d�t� �z�o�d�a�n�i�g� �g�e�r�e�g�e�l�d� �d�a�t� �e�r� �z�o� �m�i�n� �m�o�g�e�l�i�j�k
�v�e�r�k�e�e�r� �i�s�,� �w�a�t� �w�o�r�d�t� �g�e�w�a�a�r�b�o�r�g�d� �d�o�o�r� �e�e�n� �r�o�u�t�e� �v�o�o�r� �e�e�n�r�i�c�h�t�i�n�g�s�v�e�r�k�e�e�r� �d�o�o�r� �h�e�t
�g�e�b�i�e�d�.� �D�e� �w�e�g� �w�o�r�d�t� �d�u�s�d�a�n�i�g� �u�i�t�g�e�v�o�e�r�d� �e�n� �g�e�d�e�t�a�i�l�l�e�e�r�d� �d�a�t� �p�a�s�s�e�r�e�n� �m�o�g�e�l�i�j�k
�i�s�.

�a�u�t�o�l�u�w
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�G�r �e�v �e �n�b�e�r �g �s �e �w �e�g

�H�o �o � i�w �e �g

�K � l �a �m�p

�D�o�o�r� �d�e� �o�n�t�s�l�u�i�t�i�n�g� �t�e� �r�a�n�g�s�c�h�i�k�k�e�n� �v�e�r�w�i�j�z�e�n� �w�e� �n�a�a�r� �d�e� �h�i�s�t�o�r�i�s�c�h�e� �p�a�d�e�n� �i�n� �h�e�t
�d�o�r�p� �e�n� �c�r�e�ë�r�e�n� �w�e� �v�e�r�b�i�n�d�i�n�g�e�n� �t�u�s�s�e�n� �d�e� �i�n�d�i�v�i�d�u�e�l�e� �p�l�e�i�n�e�n�.

�V�o�o�r� �e�e�n� �e�f�f�e�c�t�i�e�v�e� �l�a�n�d�o�n�t�s�l�u�i�t�i�n�g� �e�n� �o�p�t�i�m�a�l�e� �v�e�r�b�i�n�d�i�n�g� �t�u�s�s�e�n� �a�l�l�e� �p�u�n�t�e�n� �o�p� �h�e�t
�p�e�r�c�e�e�l�,� �i�s� �e�r� �z�o�r�g�v�u�l�d�i�g� �n�e�t�w�e�r�k� �v�a�n� �g�o�e�d� �d�o�o�r�d�a�c�h�t�e� �v�o�e�t�p�a�d�e�n� �a�a�n�g�e�l�e�g�d�.� �D�e�z�e
�v�o�e�t�p�a�d�e�n� �z�i�j�n� �s�t�r�a�t�e�g�i�s�c�h� �g�e�p�l�a�a�t�s�t� �o�m� �e�e�n� �e�f�å�D�J�Ñ�O�U�F���F�O���I�B�O�E�J�H�F���U�P�F�H�B�O�H���U�P�U���B�M�l�F
�d�e�l�e�n� �v�a�n� �h�e�t� �t�e�r�r�e�i�n� �t�e� �b�i�e�d�e�n�.� �Z�e� �z�i�j�n� �o�n�t�w�o�r�p�e�n� �m�e�t� �o�o�g� �v�o�o�r� �z�o�w�e�l� �f�u�n�c�t�i�o�n�a�l�i�t�e�i�t
�a�l�s� �e�s�t�h�e�t�i�e�k�,� �w�a�a�r�d�o�o�r� �z�e� �n�i�e�t� �a�l�l�e�e�n� �d�i�e�n�e�n� �a�l�s� �p�r�a�k�t�i�s�c�h�e� �v�e�r�b�i�n�d�i�n�g�e�n�,� �m�a�a�r� �o�o�k
�b�i�j�d�r�a�g�e�n� �a�a�n� �d�e� �a�l�g�e�h�e�l�e� �a�a�n�t�r�e�k�k�e�l�i�j�k�h�e�i�d� �v�a�n� �h�e�t� �g�e�b�i�e�d�.� �H�e�t� �d�o�e�l� �v�a�n� �d�i�t
�u�i�t�g�e�b�r�e�i�d�e� �n�e�t�w�e�r�k� �v�a�n� �v�o�e�t�p�a�d�e�n� �i�s� �o�m� �b�e�z�o�e�k�e�r�s� �e�n� �b�e�w�o�n�e�r�s� �i�n� �s�t�a�a�t� �t�e� �s�t�e�l�l�e�n
�g�e�m�a�k�k�e�l�i�j�k� �t�e� �n�a�v�i�g�e�r�e�n� �e�n� �t�e� �g�e�n�i�e�t�e�n� �v�a�n� �d�e� �v�e�r�s�c�h�i�l�l�e�n�d�e� �g�e�b�i�e�d�e�n� �b�i�n�n�e�n� �h�e�t
�p�e�r�c�e�e�l�,� �t�e�r�w�i�j�l� �h�e�t� �o�o�k� �e�e�n� �g�e�v�o�e�l� �v�a�n� �g�e�m�e�e�n�s�c�h�a�p� �e�n� �v�e�r�b�o�n�d�e�n�h�e�i�d� �b�e�v�o�r�d�e�r�t�.

�w�a�n�d�e�l�p�a�d�e�n
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�c�i�r�c�u�l�a�r�i�t�e�i�t



�O�n�z�e� �a�m�b�i�t�i�e� �i�s� �o�m� �m�a�x�i�m�a�a�l� �g�e�b�r�u�i�k� �t�e� �m�a�k�e�n� �v�a�n� �n�a�t�u�u�r�l�i�j�k�e� �o�f� �n�a�t�u�u�r�l�i�j�k
�g�e�r�e�c�y�c�l�e�d�e� �m�a�t�e�r�i�a�l�e�n�.

�H�e�t� �t�o�e�p�a�s�s�e�n� �v�a�n� �c�i�r�c�u�l�a�i�r�e� �g�r�o�n�d�s�t�o�f�f�e�n� �c�r�e�ë�e�r�t� �e�e�n� �v�e�r�b�i�n�d�i�n�g� �m�e�t� �d�e� �o�m�g�e�v�i�n�g
�e�n� �d�r�a�a�g�t� �b�i�j� �a�a�n� �h�e�t� �v�e�r�m�i�n�d�e�r�e�n� �v�a�n� �a�f�v�a�l�.� �H�e�t� �g�e�b�r�u�i�k� �v�a�n� �s�c�h�o�r�s� �e�n� �h�o�u�t�s�n�i�p�p�e�r�s
�v�o�o�r� �d�e� �p�a�d�e�n� �e�n� �t�u�i�n�a�f�s�c�h�e�i�d�i�n�g�e�n� �v�a�n� �s�n�o�e�i�h�o�u�t� �z�o�r�g�t� �v�o�o�r� �e�e�n� �n�a�t�u�u�r�l�i�j�k�e
�o�v�e�r�g�a�n�g� �m�e�t� �d�e� �k�a�v�e�l�s� �e�n� �h�e�t� �n�a�t�u�u�r�.� �D�e� �n�a�t�u�u�r�l�i�j�k�e� �u�i�t�s�t�r�a�l�i�n�g� �b�r�e�n�g�t� �r�u�s�t� �m�e�t� �z�i�c�h
�m�e�e�,� �m�a�a�r� �d�r�a�a�g�t� �o�o�k� �b�i�j� �a�a�n� �d�e� �f�u�n�c�t�i�o�n�a�l�i�t�e�i�t� �e�n� �e�s�t�h�e�t�i�e�k�.

�c�i�r�c�u�l�a�i�r�e� �g�r�o�n�d�s�t�o�Ä�H�Q
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�A�l�s� �v�e�r�l�e�n�g�s�t�u�k� �v�a�n� �P�l�a�a�t�s�e�l�i�j�k� �B�e�l�a�n�g� �h�e�e�f�t� �d�e� �w�e�r�k�g�r�o�e�p� �D�u�u�r�z�a�a�m� �O�o�s�t�e�r�h�e�s�s�e�l�e�n
�v�a�n�a�f� �h�e�t� �b�e�g�i�n� �m�e�e�g�e�d�a�c�h�t� �m�e�t� �h�e�t� �p�r�o�j�e�c�t� �K�l�e�n�k�e�r�v�e�l�d�.� �M�e�t� �h�u�n� �e�n�t�h�o�u�s�i�a�s�t�e� �e�n
�g�e�d�r�e�v�e�n� �t�e�a�m� �z�i�j�n� �z�i�j� �v�a�s�t�b�e�r�a�d�e�n� �o�m� �d�i�v�e�r�s�e� �d�u�u�r�z�a�m�e� �o�p�l�o�s�s�i�n�g�e�n� �t�e� �v�i�n�d�e�n� �v�o�o�r
�d�e� �o�p�w�e�k�k�i�n�g� �e�n� �o�p�s�l�a�g� �v�a�n� �e�n�e�r�g�i�e�.� �M�o�m�e�n�t�e�e�l� �z�i�j�n� �z�i�j� �i�n� �g�e�s�p�r�e�k� �m�e�t� �d�e
�l�e�v�e�r�a�n�c�i�e�r� �S�o�l�a�r�e�i�s� �o�m� �e�e�n� �m�o�g�e�l�i�j�k�e� �o�p�s�l�a�g�m�e�t�h�o�d�e� �t�e� �v�e�r�k�e�n�n�e�n�,� �n�a�m�e�l�i�j�k� �o�p�s�l�a�g
�v�i�a� �e�e�n� �i�j�s�b�u�f�f�e�r�.
�O�p�s�l�a�g� �v�a�n� �e�n�e�r�g�i�e� �i�n� �e�e�n� �i�j�s�b�u�f�f�e�r� �i�s� �e�e�n� �i�n�n�o�v�a�t�i�e�v�e� �m�e�t�h�o�d�e� �d�i�e� �m�o�m�e�n�t�e�e�l� �w�o�r�d�t
�o�n�d�e�r�z�o�c�h�t� �v�o�o�r� �t�o�e�k�o�m�s�t�i�g�e� �t�o�e�p�a�s�s�i�n�g�.� �H�e�t� �i�d�e�e� �a�c�h�t�e�r� �d�e�z�e� �t�e�c�h�n�o�l�o�g�i�e� �i�s� �h�e�t
�b�e�n�u�t�t�e�n� �v�a�n� �o�v�e�r�t�o�l�l�i�g�e� �e�n�e�r�g�i�e� �d�i�e� �w�o�r�d�t� �g�e�g�e�n�e�r�e�e�r�d� �u�i�t� �d�u�u�r�z�a�m�e� �b�r�o�n�n�e�n�,� �z�o�a�l�s
�z�o�n�n�e�-�e�n�e�r�g�i�e� �o�f� �w�i�n�d�e�n�e�r�g�i�e�.� �W�a�n�n�e�e�r� �e�r� �e�e�n� �o�v�e�r�s�c�h�o�t� �a�a�n� �e�n�e�r�g�i�e� �i�s�,� �k�a�n� �d�i�t
�w�o�r�d�e�n� �g�e�b�r�u�i�k�t� �o�m� �w�a�t�e�r� �t�e� �b�e�v�r�i�e�z�e�n� �e�n� �o�m� �t�e� �z�e�t�t�e�n� �i�n� �i�j�s�.� �D�i�t� �i�j�s� �k�a�n� �v�e�r�v�o�l�g�e�n�s
�w�o�r�d�e�n� �o�p�g�e�s�l�a�g�e�n� �i�n� �e�e�n� �s�p�e�c�i�a�l�e� �b�u�f�f�e�r�i�n�s�t�a�l�l�a�t�i�e�.� �O�p� �m�o�m�e�n�t�e�n� �w�a�a�r�o�p� �e�r� �e�e�n
�t�e�k�o�r�t� �a�a�n� �e�n�e�r�g�i�e� �i�s�,� �k�a�n� �h�e�t� �o�p�g�e�s�l�a�g�e�n� �i�j�s� �w�o�r�d�e�n� �o�n�t�d�o�o�i�d� �e�n� �g�e�b�r�u�i�k�t� �o�m� �i�n� �d�e
�e�n�e�r�g�i�e�b�e�h�o�e�f�t�e� �t�e� �v�o�o�r�z�i�e�n�.

�H�e�t� �c�o�n�c�e�p�t� �v�a�n� �e�n�e�r�g�i�e�o�p�s�l�a�g� �i�n� �e�e�n� �i�j�s�b�u�f�f�e�r� �b�i�e�d�t� �v�e�r�s�c�h�i�l�l�e�n�d�e� �v�o�o�r�d�e�l�e�n�.� �T�e�n
�e�e�r�s�t�e� �d�r�a�a�g�t� �h�e�t� �b�i�j� �a�a�n� �e�e�n� �e�f�å�D�J�Ñ�O�U�F�S���H�F�C�S�V�J�L���W�B�O���E�V�u�S�[�B�a�N���P�Q�H�F�X�F�L�U�F���F�O�F�S�H�J�F��
�H�e�t� �s�t�e�l�t� �h�e�t� �K�l�e�n�k�e�r�v�e�l�d�-�p�r�o�j�e�c�t� �i�n� �s�t�a�a�t� �o�m� �o�v�e�r�t�o�l�l�i�g�e� �e�n�e�r�g�i�e� �d�i�e� �a�n�d�e�r�s� �v�e�r�l�o�r�e�n
�z�o�u� �g�a�a�n�,� �o�p� �t�e� �s�l�a�a�n� �e�n� �t�e� �g�e�b�r�u�i�k�e�n� �o�p� �m�o�m�e�n�t�e�n� �d�a�t� �d�e� �e�n�e�r�g�i�e�v�r�a�a�g� �h�o�g�e�r� �i�s�.
�D�i�t� �r�e�s�u�l�t�e�e�r�t� �i�n� �e�e�n� �o�p�t�i�m�a�l�e�r�e� �b�e�n�u�t�t�i�n�g� �v�a�n� �d�u�u�r�z�a�m�e� �b�r�o�n�n�e�n� �e�n� �e�e�n� �v�e�r�h�o�o�g�d�e
�e�n�e�r�g�i�e�-�e�f�å�D�J�Ñ�O�U�J�F��
�B�o�v�e�n�d�i�e�n� �i�s� �e�n�e�r�g�i�e�o�p�s�l�a�g� �i�n� �e�e�n� �i�j�s�b�u�f�f�e�r� �e�e�n� �m�i�l�i�e�u�v�r�i�e�n�d�e�l�i�j�k�e� �o�p�l�o�s�s�i�n�g�.� �I�n
�v�e�r�g�e�l�i�j�k�i�n�g� �m�e�t� �t�r�a�d�i�t�i�o�n�e�l�e� �m�e�t�h�o�d�e�n� �v�a�n� �e�n�e�r�g�i�e�o�p�s�l�a�g�,� �z�o�a�l�s� �b�a�t�t�e�r�i�j�e�n�,� �h�e�e�f�t� �h�e�t
�g�e�b�r�u�i�k� �v�a�n� �i�j�s� �g�e�e�n� �s�c�h�a�d�e�l�i�j�k�e� �i�m�p�a�c�t� �o�p� �h�e�t� �m�i�l�i�e�u�.� �H�e�t� �p�r�o�c�e�s� �i�s� �v�r�i�j� �v�a�n
�s�c�h�a�d�e�l�i�j�k�e� �s�t�o�f�f�e�n� �e�n� �e�m�i�s�s�i�e�s�,� �w�a�a�r�d�o�o�r� �h�e�t� �e�e�n� �d�u�u�r�z�a�a�m� �a�l�t�e�r�n�a�t�i�e�f� �v�o�r�m�t� �d�a�t
�b�i�j�d�r�a�a�g�t� �a�a�n� �h�e�t� �v�e�r�m�i�n�d�e�r�e�n� �v�a�n� �d�e� �e�c�o�l�o�g�i�s�c�h�e� �v�o�e�t�a�f�d�r�u�k� �v�a�n� �h�e�t� �p�r�o�j�e�c�t�.
�D�e� �w�e�r�k�g�r�o�e�p� �D�u�u�r�z�a�a�m� �O�o�s�t�e�r�h�e�s�s�e�l�e�n� �b�l�i�j�f�t� �n�a�u�w� �b�e�t�r�o�k�k�e�n� �b�i�j� �h�e�t� �p�r�o�j�e�c�t
�K�l�e�n�k�e�r�v�e�l�d� �t�i�j�d�e�n�s� �d�e� �o�n�t�w�e�r�p�f�a�s�e�.� �H�u�n� �v�o�o�r�t�d�u�r�e�n�d�e� �i�n�z�e�t� �e�n� �s�a�m�e�n�w�e�r�k�i�n�g� �m�e�t
�S�o�l�a�r�e�i�s� �e�n� �a�n�d�e�r�e� �p�a�r�t�n�e�r�s� �z�u�l�l�e�n� �h�e�l�p�e�n� �b�i�j� �h�e�t� �v�i�n�d�e�n� �v�a�n� �i�n�n�o�v�a�t�i�e�v�e� �e�n
�d�u�u�r�z�a�m�e� �o�p�l�o�s�s�i�n�g�e�n� �v�o�o�r� �d�e� �c�o�l�l�e�c�t�i�e�v�e� �o�p�w�e�k�k�i�n�g� �e�n� �o�p�s�l�a�g� �v�a�n� �e�n�e�r�g�i�e

�D�e� �a�m�b�i�t�i�e� �i�s� � �o�m� �v�o�o�r� �d�i�t� �p�r�o�j�e�c�t� �t�e� �k�i�e�z�e�n� �v�o�o�r� �e�e�n� �d�u�u�r�z�a�m�e� �a�a�n�p�a�k�.� �B�i�j� �e�l�k�e� �s�t�a�p
�s�t�r�e�v�e�n� �w�e� �e�r�n�a�a�r� �o�m� �d�e� �i�m�p�a�c�t� �o�p� �h�e�t� �m�i�l�i�e�u� �t�e� �m�i�n�i�m�a�l�i�s�e�r�e�n�.

�S�a�m�e�n� �w�e�r�k�e�n� �w�e� �a�a�n� �e�e�n� �d�u�u�r�z�a�m�e� �t�o�e�k�o�m�s�t� �e�n� �l�a�t�e�n� �w�e� �z�i�e�n� �d�a�t� �i�n�n�o�v�a�t�i�e� �e�n
�s�c�h�o�o�n�h�e�i�d� �h�a�n�d� �i�n� �h�a�n�d� �k�u�n�n�e�n� �g�a�a�n�.

�b�o�u�w�e�n� �v�o�o�r� �d�e� �t�o�e�k�o�m�s�t

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �1�5



�c�o�l�l�e�c�t�i�e�v�e� �v�o�o�r�z�i�e�n�i�n�g�e�n



�D�e� �p�l�e�k�k�e�n� �d�i�e� �o�n�t�s�t�a�a�n� �d�o�o�r� �d�e� �k�r�u�i�s�i�n�g�e�n� �v�a�n� �d�e� �v�e�r�s�c�h�i�l�l�e�n�d�e� �r�o�u�t�e�s� �k�u�n�n�e�n
�u�i�t�s�t�e�k�e�n�d� �d�i�e�n�e�n� �v�o�o�r� �c�o�l�l�e�c�t�i�e�v�e� �v�o�o�r�z�i�e�n�i�n�g�e�n�,� �z�o�a�l�s� �s�p�e�e�l�v�o�o�r�z�i�e�n�i�n�g�e�n�,� �w�a�t�e�r
�e�l�e�m�e�n�t�e�n� �o�f� �e�e�n� �b�a�n�k�j�e�.

�o�n�t�m�o�e�t�e�n

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �1�7



�G�r �e�v �e �n�b�e�r �g �s �e �w �e�g

�K � l �a �m�p

�O�p� �d�e� �l�o�c�a�t�i�e� �z�i�j�n� �5� �c�o�l�l�e�c�t�i�e�v�e� �p�l�e�k�k�e�n� �m�e�t� �e�e�n� �a�n�d�e�r� �t�h�e�m�a� �e�n� �r�e�c�r�e�a�t�i�e�m�o�g�e�l�i�j�k�-
�h�e�d�e�n�.

�1

�5

�2

�4

�3

�1�.� � �s�p�e�l�e�n� � 
�2�.� � �o�n�t�m�o�e�t�e�n� � 
�3�.� � �o�n�t�s�p�a�n�n�i�n�g
�4�.� � �n�a�t�u�u�r� �e�n� �w�a�t�e�r
�5�.� � �o�n�t�s�p�a�n�n�i�n�g� 

�c�o�l�l�e�c�t�i�e�v�e� �v�o�o�r�z�i�e�n�i�n�g�e�n

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �1�8



�w�o�o�n�b�o�s� �K�l�e�n�c�k�e�r�v�e�l�d



� �K�e�r�c�k�e�b�o�s�c�h�,� �Z�e�i�s�t

�E�r� �i�s� �g�e�n�o�e�g� �r�u�i�m�t�e� �o�m� �t�e� �r�e�l�a�x�e�n� �e�n� �t�e� �o�n�t�s�p�a�n�n�e�n� �i�n� �h�e�t� �p�r�a�c�h�t�i�g�e� �n�a�t�u�u�r�g�e�b�i�e�d� �v�a�n
�O�o�s�t�e�r�h�e�s�s�e�l�e�n�.

�w�o�o�n�b�o�s

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �2�0



� �K�e�r�c�k�e�b�o�s�c�h�,� �Z�e�i�s�t

�D�e� �w�o�n�i�n�g�e�n� �s�t�a�a�n� �i�n� �v�e�r�b�i�n�d�i�n�g� �m�e�t� �d�e� �n�a�t�u�u�r� �e�n� �b�i�e�d�t� �e�e�n� �r�u�s�t�g�e�v�e�n�d�e� �w�o�o�n�e�r�v�a�r�i�n�g�.
�D�o�o�r� �k�l�e�u�r�-� �e�n� �m�a�t�e�r�i�a�a�l�g�e�b�r�u�i�k�,� �h�a�l�f�v�e�r�h�a�r�d�e� �w�e�g�e�n� �e�n� �n�a�t�u�u�r�l�i�j�k�e� �e�r�f�a�f�s�c�h�e�i�d�i�n�g�e�n
�w�o�r�d�e�n� �d�e� �w�o�n�i�n�g�e�n� �i�n� �h�e�t� �l�a�n�d�s�c�h�a�p� �o�p�g�e�n�o�m�e�n�.

�w�o�o�n�b�o�s

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �2�1



�O�p� �d�e� �l�o�c�a�t�i�e� �w�o�r�d�t� �e�r� �g�e�b�r�u�i�k� �g�e�m�a�a�k�t� �v�a�n� �n�a�t�u�u�r�l�i�j�k�e� �k�l�e�u�r�e�n� �e�n� �m�a�t�e�r�i�a�l�e�n�.

�n�a�t�u�u�r�l�i�j�k�e� �u�i�t�s�t�r�a�l�i�n�g

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �2�2



�9�4�6�7�4�,�3

�G�r �e�v �e �n�b�e�r �g �s �e �w �e�g

�H�o �o � i�w �e �g

�K � l �a �m�p

�A�a�n� �d�e� �r�a�n�d� �v�a�n� �d�e� �l�o�c�a�t�i�e� �z�i�j�n� �d�e� �w�o�n�i�n�g�e�n� �k�l�e�i�n� �i�n� �v�o�l�u�m�e�.� �D�e� �o�m�g�e�v�i�n�g� �b�i�e�d�t� �r�u�s�t
�e�n� �o�n�t�s�p�a�n�n�i�n�g�,� �w�a�a�r�d�o�o�r� �d�e� �r�u�i�m�t�e�l�i�j�k�e� �k�w�a�l�i�t�e�i�t� �w�o�r�d�t� �g�e�w�a�a�r�b�o�r�g�d�.

�w�o�n�e�n� �i�n� �h�e�t� �b�o�s

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �2�3



�C�o�m�p�o�s�i�t�i�e� �v�a�n� �d�e� �v�o�l�u�m�e�s� �v�a�n� �e�r�f�h�u�i�z�e�n� �c�r�e�ë�r�e�n� �e�e�n� �g�e�m�e�e�n�s�c�h�a�p�p�e�l�i�j�k�e� �r�u�i�m�t�e
�w�a�a�r� �m�e�n�s�e�n� �k�u�n�n�e�n� �o�n�t�m�o�e�t�e�n�.� �E�l�k� �w�o�n�i�n�g� �h�e�e�f�t� �o�o�k� �e�e�n� �e�i�g�e�n� �p�r�i�v�é� �t�u�i�n�.

�c�o�l�l�e�c�t�i�e�f� �w�o�n�e�n� �i�n� �h�e�t� �h�a�r�t� �v�a�n� �h�e�t� �p�l�a�n

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �2�4



�G�r �e�v �e �n�b�e�r �g �s �e �w �e�g

�H�o �o � i�w �e �g

�K � l �a �m�p

�I�n� �h�e�t� �m�i�d�d�e�n� �v�a�n� �d�e� �l�o�c�a�t�i�e� �z�i�j�n� �g�e�s�i�t�u�e�e�r�d� �w�o�n�i�n�g�e�n� �m�e�t� �g�r�o�t�e�r�e� �v�o�l�u�m�e�s
�a�a�n�w�e�z�i�g�.� �D�i�t� �g�e�b�i�e�d� �w�o�r�d�t� �g�e�t�y�p�e�e�r�d� �d�o�o�r� �d�e� �c�o�l�l�e�c�t�i�e�v�e� �s�o�c�i�a�l�e� �o�m�g�e�v�i�n�g�.� �M�e�n�s�e�n
�k�u�n�n�e�n� �e�l�k�a�a�r� �h�i�e�r� �s�n�e�l�l�e�r� �o�n�t�m�o�e�t�e�n� �e�n� �d�e� �l�o�c�a�t�i�e� �b�i�e�d�t� �d�e� �m�o�g�e�l�i�j�k�h�e�i�d� �v�o�o�r
�g�e�o�r�g�a�n�i�s�e�e�r�d�e� �a�c�t�i�v�i�t�e�i�t�e�n�.

�c�o�l�l�e�c�t�i�e�f� �w�o�n�e�n

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �2�5



�w�o�o�n�b�o�s� �K�l�e�n�c�k�e�r�v�e�l�d



�v�i�j�f�-�o�n�d�e�r�-�é�é�n�-�k�a�p

�a�a�n�t�a�l� �b�l�o�k�k�e�n�:� �2� �(�1�0� �w�o�n�i�n�g�e�n�)

�B�V�O� �1�2�5� �m�²� � 
�G�O� � � � � �8�3� �m�²� 

�v�r�i�j�s�t�a�a�n�d

�a�a�n�t�a�l� �k�a�v�e�l�s� �:� �6� �(�6� �w�o�n�i�n�g�e�n�)
�l�e�v�e�n�s�l�o�o�p�b�e�s�t�e�n�d�i�g� �o�p�t�i�o�n�e�e�l
� 

�t�w�e�e�-�o�n�d�e�r�-�é�é�n�-�k�a�p

�a�a�n�t�a�l� �b�l�o�k�k�e�n�:� �4� �(�8� �w�o�n�i�n�g�e�n�)
�l�e�v�e�n�s�l�o�o�p�b�e�s�t�e�n�d�i�g� �o�p�t�i�o�n�e�e�l

�B�V�O� �2�2�8� �m�²� � 
�G�O� � � �1�7�8� �m�²� 

�d�r�i�e�-�o�n�d�e�r�-�é�é�n�-�k�a�p

�a�a�n�t�a�l� �b�l�o�k�k�e�n�:� �4� �(�1�2� �w�o�n�i�n�g�e�n�)

�h�o�e�k�w�o�n�i�n�g� � � � � � � � � � �t�u�s�s�e�n�w�o�n�i�n�g
�B�V�O� �1�9�5� �m�²� � � �B�V�O� �2�0�1� �m�²� 
�G�O� � � �1�5�4� �m�²� � � � � � � � �G�O� � �1�6�5� �m�²
� 

�t�w�a�a�l�f�-�o�n�d�e�r�-�é�é�n�-�k�a�p� �r�u�g� �a�a�n� �r�u�g

�a�a�n�t�a�l� �b�l�o�k�k�e�n�:� �1� �(�1�2� �w�o�n�i�n�g�e�n�)

�B�V�O� � �m�²� � 
�G�O� � �m�²

�v�i�e�r�-�o�n�d�e�r�-�é�é�n�-�k�a�p

�a�a�n�t�a�l� �b�l�o�k�k�e�n�:� �3� �(�1�2� �w�o�n�i�n�g�e�n�)
�l�e�v�e�n�s�l�o�o�p�b�e�s�t�e�n�d�i�g

�B�V�O� �1�8�3� �m�²� � 
�G�O� � � �1�3�8� �m�²� 

�w�o�n�i�n�g�t�y�p�o�l�o�g�i�e

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �2�7



�2�9�9� �m�2

�W�i� t � t �e �  �Z �a �n�d

�K � l �a �m�p

�D�e� �s�t�e�d�e�n�b�o�u�w�k�u�n�d�i�g�e� �e�n� �l�a�n�d�s�c�h�a�p�p�e�l�i�j�k�e� �o�p�z�e�t� �b�e�s�t�a�a�t� �u�i�t� �6� �v�e�r�s�c�h�i�l�l�e�n�d�e
�w�o�o�n�t�y�p�e�n�.� �I�n� �t�o�t�a�a�l� �z�i�j�n� �e�r� �i�n� �h�e�t� �g�e�b�i�e�d� �6�0� �w�o�n�i�n�g�e�n�.

�O�p� �d�e�z�e� �l�o�c�a�t�i�e� �i�s� �d�e� �a�r�c�h�i�t�e�c�t�u�u�r� �n�i�e�t� �a�l�l�e�e�n� �e�e�n� �l�e�e�f�r�u�i�m�t�e�,� �m�a�a�r� �e�e�n� �s�y�m�f�o�n�i�e� �v�a�n
�h�a�r�m�o�n�i�e� �t�u�s�s�e�n� �d�e� �g�e�b�o�u�w�d�e� �o�m�g�e�v�i�n�g� �e�n� �d�e� �o�v�e�r�v�l�o�e�d�i�g�e� �n�a�t�u�u�r�.� �H�e�t� �b�i�e�d�t
�b�e�w�o�n�e�r�s� �d�e� �m�o�g�e�l�i�j�k�h�e�i�d� �o�m� �t�e� �g�e�n�i�e�t�e�n� �v�a�n� �e�e�n� �u�n�i�e�k�e� �l�e�v�e�n�s�s�t�i�j�l�,� �w�a�a�r� �r�u�s�t�,
�p�r�i�v�a�c�y� �e�n� �e�e�n� �d�i�e�p�e� �v�e�r�b�i�n�d�i�n�g� �m�e�t� �d�e� �n�a�t�u�u�r� �c�e�n�t�r�a�a�l� �s�t�a�a�n�.� �H�e�t� �i�s� �e�e�n� �p�l�e�k� �w�a�a�r
�a�r�c�h�i�t�e�c�t�u�u�r� �e�n� �n�a�t�u�u�r�l�i�j�k�e� �p�r�a�c�h�t� �h�a�n�d� �i�n� �h�a�n�d� �g�a�a�n� �o�m� �e�e�n� �i�n�s�p�i�r�e�r�e�n�d�e� �e�n
�v�r�e�d�i�g�e� �l�e�e�f�o�m�g�e�v�i�n�g� �t�e� �c�r�e�ë�r�e�n�.
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�W�i� t � t �e �  �Z �a �n�d

�K � l �a �m�p

�D�e� �s�t�e�d�e�n�b�o�u�w�k�u�n�d�i�g�e� �o�p�z�e�t� �g�e�e�f�t� �e�e�n� �b�e�e�l�d� �o�v�e�r� �d�e� �g�r�o�o�t�t�e� �v�a�n� �d�e� �k�a�v�e�l�s� �p�e�r
�w�o�n�i�n�g�.

�6�0� �w�o�n�i�n�g�e�n
�-� � � �6�x� �v�r�i�j�s�t�a�a�n�d
�-� � � �4�x� �t�w�e�e�-�o�n�d�e�r�-�é�é�n�-�k�a�p� �(�8� �w�o�n�i�n�g�e�n�)
�-� � � �4�x� �d�r�i�e�-�o�n�d�e�r�-�é�é�n�-�k�a�p� �(�1�2� �w�o�n�i�n�g�e�n�)
�-� � � �3�x� �v�i�e�r�-�o�n�d�e�r�-�é�é�n�-�k�a�p� �S�c�h�o�o�n�o�o�r�d� �(�1�2� �w�o�n�i�n�g�e�n�)
�-� � � �2�x� �v�i�j�f�-�o�n�d�e�r�-�é�é�n�-�k�a�p� �(�1�0� �w�o�n�i�n�g�e�n�)
�-� � � �1�x� �t�w�a�a�l�f�-�o�n�d�e�r�-�é�é�n�-�k�a�p� �r�u�g� �a�a�n� �r�u�g� �(�1�2� �w�o�n�i�n�g�e�n�)

�k�a�v�e�l�s� �t�o�t�a�a�l�:� �c�a� �2�2� �2�0�0� �m�2
�l�o�c�a�t�i�e� �t�o�t�a�a�l�:� �c�a� �4�6� �8�0�0� �m�2
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�p�a�r�k�e�r�e�n



�H�e�t� �p�a�r�k�e�r�e�n� �w�o�r�d�t� �z�o� �i�n�g�e�r�i�c�h�t� �d�a�t� �h�e�t� �z�i�c�h� �z�o� �m�i�n� �m�o�g�e�l�i�j�k� �o�n�d�e�r�s�c�h�e�i�d�t� �v�a�n� �d�e
�o�m�r�i�n�g�e�n�d�e� �n�a�t�u�u�r�.� �P�a�r�k�e�e�r�k�o�f�f�e�r�s� �z�i�j�n� �v�e�r�b�o�r�g�e�n� �a�c�h�t�e�r� �g�r�o�e�n�e� �h�a�g�e�n�.� �D�a�t� �h�e�l�p�t� �d�e
�v�i�s�u�e�l�e� �i�m�p�a�c�t� �v�a�n� �a�u�t�o�'�s� �t�e� �v�e�r�m�i�n�d�e�r�e�n�.� �D�e� �o�n�d�e�r�g�r�o�n�d� �v�a�n� �d�e� �p�a�r�k�e�e�r�p�l�a�a�t�s� �i�s
�b�e�l�e�g�d� �m�e�t� �g�r�a�s�t�e�g�e�l�s� �w�a�a�r�t�u�s�s�e�n� �g�r�a�s� �g�r�o�e�i�t�.
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� �p�a�r�k�e�e�r� �p�l�e�k�k�e�n� �o�p� �e�i�g�e�n� �t�e�r�r�e�i�n� �t�o�t�a�a�l�:� � �4�0� �p�a�r�k�e�e�r�p�l�e�k�k�e�n

�D�e� �v�r�i�j�s�t�a�a�n�d�e� �w�o�n�i�n�g�e�n�,� �t�w�e�e�-�o�n�d�e�r�-�e�e�n�-�k�a�p�w�o�n�i�n�g�e�n� �e�n� �d�r�i�e�-�o�n�d�e�r�-�e�e�n�-
�k�a�p�w�o�n�i�n�g�e�n� �h�e�b�b�e�n� �a�l�l�e�m�a�a�l� �p�a�r�k�e�e�r�g�e�l�e�g�e�n�h�e�i�d� �o�p� �e�i�g�e�n� �e�r�f�,� �i�n�c�l�u�s�i�e�f
�p�a�r�k�e�e�r�p�l�a�a�t�s�e�n� �v�o�o�r� �b�e�z�o�e�k�e�r�s�.� �Z�i�j� �k�u�n�n�e�n� �o�o�k� �g�e�b�r�u�i�k� �m�a�k�e�n� �v�a�n� �d�e
�g�e�m�e�e�n�s�c�h�a�p�p�e�l�i�j�k�e� �p�a�r�k�e�e�r�p�l�a�a�t�s�.� �D�i�t� �z�o�r�g�t� �v�o�o�r� �v�o�l�d�o�e�n�d�e� �p�a�r�k�e�e�r�m�o�g�e�l�i�j�k�h�e�d�e�n
�v�o�o�r� �z�o�w�e�l� �b�e�w�o�n�e�r�s� �a�l�s� �b�e�z�o�e�k�e�r�s�.
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�c�o�l�l�e�c�t�i�e�v�e� �p�a�r�k�e�e�r�p�l�e�k�k�e�n� �t�o�t�a�a�l�:� �3�1� �p�a�r�k�e�e�r�p�l�e�k�k�e�n

�B�i�j� �d�e� �c�o�l�l�e�c�t�i�e�v�e� �w�o�o�n�g�e�b�o�u�w�e�n� �w�o�r�d�t� �h�e�t� �p�a�r�k�e�e�r�v�r�a�a�g�s�t�u�k� �o�p�g�e�l�o�s�t� �d�o�o�r� �c�o�l�l�e�c�t�i�e�f
�p�a�r�k�e�r�e�n� �m�e�t� �é�é�n� �p�a�r�k�e�e�r�p�l�a�a�t�s� �p�e�r� �a�p�p�a�r�t�e�m�e�n�t� �e�n� �h�e�t� �d�e�l�e�n� �v�a�n� �e�e�n� �a�u�t�o�.� �V�o�o�r
�b�e�z�o�e�k�e�r�s� �v�a�n� �d�e�z�e� �a�p�p�a�r�t�e�m�e�n�t�e�n� �w�o�r�d�t� �g�e�d�e�e�l�d�e� �p�a�r�k�e�e�r�g�e�l�e�g�e�n�h�e�i�d� �a�a�n�g�e�b�o�d�e�n�.
�O�p� �d�e�z�e� �m�a�n�i�e�r� �w�o�r�d�t� �e�f�å�D�J�Ñ�O�U���H�F�C�S�V�J�L���H�F�N�B�a�L�U���W�B�O���E�F���C�F�T�D�I�J�L�C�B�S�F���Q�B�S�L�F�e�S�r�V�J�N�U�F
�e�n� �w�o�r�d�t� �e�r� �t�e�g�e�m�o�e�t� �g�e�k�o�m�e�n� �a�a�n� �d�e� �b�e�h�o�e�f�t�e�n� �v�a�n� �z�o�w�e�l� �d�e� �b�e�w�o�n�e�r�s� �a�l�s� �d�e
�b�e�z�o�e�k�e�r�s�.
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�3�2�7� �m�2

�2�1�7� �m�2

�2�3�5� �m�2

�2�6�3� �m�2

�3�4�0� �m�2

�3�6�0� �m�2

�2�3�3� �m�2

�W�i� t � t �e �  �Z �a �n�d

�K � l �a �m�p

�2�5�1� �m�2

� �o�p�e�n�b�a�a�r� �p�a�r�k�e�e�r� �p�l�e�k�k�e�n� �t�o�t�a�a�l�:� �1�0� �p�a�r�k�e�e�r�p�l�e�k�k�e�n

�A�l�s� �a�a�n�v�u�l�l�i�n�g� �o�p� �d�e� �h�o�o�f�d�s�t�r�a�a�t� �G�r�e�v�e�n�b�e�r�g�s�e�w�e�g� �w�o�r�d�t� �v�o�o�r�g�e�s�t�e�l�d� �o�m� �c�o�l�l�e�c�t�i�e�v�e
�p�a�r�k�e�e�r�g�e�l�e�g�e�n�h�e�i�d� �t�e� �c�r�e�ë�r�e�n� �v�o�o�r� �b�e�z�o�e�k�e�r�s� �v�a�n� �d�e� �c�o�l�l�e�c�t�i�e�v�e� �w�o�n�i�n�g�e�n� �i�n
�g�e�b�i�e�d�e�n� �z�o�a�l�s� �4�-�o�n�d�e�r�-�1�-�k�a�p�,� �5�-�o�n�d�e�r�-�1�-�k�a�p� �e�n� �1�2�-�o�n�d�e�r�-�1�-�k�a�p�.� �D�i�t� �z�o�r�g�t� �v�o�o�r
�v�o�l�d�o�e�n�d�e� �p�a�r�k�e�e�r�m�o�g�e�l�i�j�k�h�e�d�e�n� �v�o�o�r� �b�e�z�o�e�k�e�r�s� �e�n� �d�r�a�a�g�t� �b�i�j� �a�a�n� �e�e�n
�g�e�o�r�g�a�n�i�s�e�e�r�d�e� �e�n� �t�o�e�g�a�n�k�e�l�i�j�k�e� �p�a�r�k�e�e�r�o�p�l�o�s�s�i�n�g� �i�n� �d�e� �b�u�u�r�t�.� �I�n�d�i�e�n� �n�o�d�i�g� �i�s� �e�r� �d�e
�m�o�g�e�l�i�j�k�h�e�i�d� �o�m� �t�e� �p�a�r�k�e�r�e�n� �o�p� �h�e�t� �o�p�e�n� �t�e�r�r�e�i�n� �o�n�d�e�r� �d�e� �b�o�m�e�n� �i�n� �h�e�t� �n�o�o�r�d�e�l�i�j�k�e
�d�e�e�l� �v�a�n� �d�e� �l�o�c�a�t�i�e�,� �o�f� �l�a�n�g�s� �d�e� �a�u�t�o�w�e�g� �i�n� �d�e� �b�e�r�m�.

�o�p�e�n�b�a�a�r� �p�a�r�k�e�r�e�n
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�m�a�t�e�r�i�a�l�i�s�a�t�i�e� �e�n� �k�l�e�u�r



�D�e� �g�e�k�o�z�e�n� �m�a�t�e�r�i�a�l�e�n� �g�o�e�d� �p�a�s�s�e�n� �b�i�j� �d�e� �i�n�r�i�c�h�t�i�n�g� �v�a�n� �d�e� �l�o�c�a�t�i�e� �e�n� �b�i�j� �e�l�k�a�a�r�,
�n�a�t�u�u�r�l�i�j�k�e� �t�i�n�t�e�n�.

�t�i�n�t�e�n� �a�f�g�e�s�t�e�m�t� �o�p� �h�e�t� �w�o�o�n�b�o�s

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �3�6



�I�n� �h�e�t� �p�r�o�j�e�c�t� �w�o�r�d�t� �g�e�b�r�u�i�k� �g�e�m�a�a�k�t� �v�a�n� �t�w�e�e� �v�e�r�s�c�h�i�l�l�e�n�d�e� �s�o�o�r�t�e�n� �h�a�g�e�n�.� �T�e�n
�e�e�r�s�t�e� �e�e�n� �g�r�o�e�n�e� �h�e�g�.� �D�e�z�e� �h�e�g� �c�r�e�ë�e�r�t� �e�e�n� �n�a�t�u�u�r�l�i�j�k�e� �e�n� �l�e�v�e�n�d�i�g�e� �s�f�e�e�r�,� �w�a�a�r�b�i�j
�d�e� �w�e�e�l�d�e�r�i�g�e� �g�r�o�e�n�h�e�i�d� �e�e�n� �v�i�s�u�e�e�l� �a�a�n�t�r�e�k�k�e�l�i�j�k�e� �a�c�h�t�e�r�g�r�o�n�d� �v�o�r�m�t�.

�D�a�a�r�n�a�a�s�t� �g�e�v�l�o�c�h�t�e�n� �o�u�d�e� �t�a�k�k�e�n�.� �D�e�z�e� �u�n�i�e�k�e� �e�n� �a�m�b�a�c�h�t�e�l�i�j�k�e� �a�a�n�p�a�k� �g�e�e�f�t� �e�e�n
�c�h�a�r�m�a�n�t�e� � �u�i�t�s�t�r�a�l�i�n�g� �a�a�n� �d�e� �t�u�i�n�a�f�s�c�h�e�i�d�i�n�g�e�n�.

�D�e� �h�a�g�e�n� �d�r�a�g�e�n� �b�i�j� �a�a�n� �e�e�n� �d�u�u�r�z�a�a�m� �a�s�p�e�c�t� �v�a�n� �h�e�t� �p�r�o�j�e�c�t�.� �D�o�o�r� �o�u�d�e� �t�a�k�e�n� �t�e
�h�e�r�g�e�b�r�u�i�k�e�n� �e�n� �t�e� �v�l�e�c�h�t�e�n�,� �w�o�r�d�t� �d�e� �b�e�h�o�e�f�t�e� �a�a�n� �n�i�e�u�w�e� �m�a�t�e�r�i�a�l�e�n� �v�e�r�m�i�n�d�e�r�d
�e�n� �w�o�r�d�t� �e�e�n� �c�i�r�c�u�l�a�i�r�e� �b�e�n�a�d�e�r�i�n�g� �b�e�v�o�r�d�e�r�d�.

�D�e� �k�e�u�z�e� �v�o�o�r� �e�e�n� �g�r�o�e�n�e� �h�e�g� �i�n� �c�o�m�b�i�n�a�t�i�e� �m�e�t� �g�e�v�l�o�c�h�t�e�n� �t�a�k�k�e�n
�t�u�i�n�a�f�s�c�h�e�i�d�i�n�g�e�n� �b�i�e�d�t� �n�i�e�t� �a�l�l�e�e�n� �e�e�n� �v�i�s�u�e�e�l� �a�a�n�t�r�e�k�k�e�l�i�j�k�e� �o�m�g�e�v�i�n�g�,� �m�a�a�r� �t�o�o�n�t
�o�o�k� �d�e� �i�n�z�e�t� �v�o�o�r� �d�u�u�r�z�a�a�m�h�e�i�d� �e�n� �c�r�e�a�t�i�v�i�t�e�i�t� �i�n� �h�e�t� �p�r�o�j�e�c�t�.

�h�a�g�e�n� �a�f�g�e�s�t�e�m�t� �o�p� �h�e�t� �w�o�o�n�b�o�s
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�k�l�e�u�r
�h�o�u�t� �n�a�t�u�r�e�l�,� �v�e�r�g�r�i�j�s�t
�z�w�a�r�t� �g�e�b�e�i�t�s�t

�h�o�u�t�s�o�o�r�t�e�n
�f�r�a�k�é�,� �p�o�p�u�l�i�e�r�,� �v�u�r�e�n

�v�e�r�d�u�u�r�z�a�m�i�n�g
�D�o�o�r� �h�e�t� �p�l�a�t�o�n�i�s�e�r�e�n� �z�i�j�n� �d�e� �a�a�n�w�e�z�i�g�e� �e�i�g�e�n�s�c�h�a�p�p�e�n� �i�n� �h�e�t� �h�o�u�t� �v�e�r�s�t�e�r�k�t� �z�ó�n�d�e�r
�c�h�e�m�i�s�c�h�e� �t�o�e�v�o�e�g�i�n�g�e�n�.

�b�e�h�a�n�d�e�l�i�n�g�e�n
�k�l�e�u�r� �i�n� �o�l�i�e� �o�f� �b�e�i�t�s�,� �b�r�a�n�d�v�e�r�t�r�a�g�e�n�d

�t�o�e�p�a�s�s�i�n�g
�o�p�e�n� �o�f� �g�e�s�l�o�t�e�n

�h�o�u�t

�m�a�t�e�r�i�a�l�e�n� �e�n� �g�e�v�e�l�s
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�p�r�o�d�u�c�t
�m�e�t�s�e�l�w�e�r�k

�k�l�e�u�r� �b�a�k�s�t�e�e�n
�z�w�a�r�t�-�b�r�u�i�n� �e�n� �b�r�u�i�n� �g�e�m�ê�l�e�e�r�d

�m�e�t�s�e�l�w�e�r�k

�m�a�t�e�r�i�a�l�e�n� �e�n� �g�e�v�e�l�s
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�p�r�o�d�u�c�t
�p�r�o�d�u�c�t�:� �v�e�r�b�r�a�n�d� �h�o�u�t

�k�l�e�u�r
�z�w�a�r�t� �e�n� �z�w�a�r�t�-�b�r�u�i�n

�h�o�u�t�s�o�o�r�t�e�n
�d�i�v�e�r�s

�v�e�r�d�u�u�r�z�a�m�i�n�g
�d�o�o�r� �g�e�c�o�n�t�r�o�l�e�e�r�d�e� �o�p�p�e�r�v�l�a�k�t�e� �v�e�r�b�r�a�n�d�i�n�g� �o�n�t�s�t�a�a�t� �d�i�e�p�e� �z�w�a�r�t�e� �k�o�o�l�l�a�a�g�;� �k�o�o�l�l�a�a�g
�i�s� �U�V� �r�e�s�i�s�t�e�n�t�,� �o�n�d�e�r�h�o�u�d�s�a�r�m�;
�d�o�o�r� �å�Y�B�U�J�F���H�F�e�G�U���E�F�[�F���O�J�F�U���N�F�e�S���B�G

�b�e�h�a�n�d�e�l�i�n�g�e�n
�b�o�r�s�t�e�l�e�n� �e�n� �b�e�i�t�s�e�n

�v�e�r�b�r�a�n�d� �h�o�u�t

�m�a�t�e�r�i�a�l�e�n� �e�n� �g�e�v�e�l�s
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�s�y�s�t�e�e�m
�z�o�n�n�e�p�a�n�e�l�e�n� �o�p� �d�a�k� �o�f� �g�e�ï�n�t�e�g�r�e�e�r�d� �i�n� �d�a�k
�m�o�g�e�l�i�j�k� �i�n� �p�a�n�e�e�l�v�o�r�m� �g�e�h�e�e�l� �d�a�k� �e�n� �d�e�e�l� �v�a�n� �h�e�t� �d�a�k

�s�t�a�a�l�p�l�a�a�t� �e�n� �z�o�n�n�e�p�a�n�e�l�e�n

�s�y�s�t�e�e�m
�g�e�h�e�e�l� �d�a�k

�s�y�s�t�e�e�m
�p�a�n�e�l�e�n� �o�p� �h�e�t� �d�a�k

�d�a�k�e�n� �e�n� �z�o�n�n�e�p�a�n�e�l�e�n

�K�l�e�n�c�k�e�r�v�e�l�d� �1�9�.�0�7�.�2�0�2�3� �i�n�l�o�o�p�m�a�r�k�t� � � �4�1



�w�o�n�i�n�g�t�y�p�o�l�o�g�i�e



�2� �o�n�d�e�r� �1� �k�a�p



�2�9�9� �m�2

�7�6�0� �m�2

�4�7�4� �m�2

�1�0�1� �m�2

�1�0�4� �m�2

�1�0�4� �m�2

�1�0�0� �m�2

�1�1�3� �m�2

�1�3�0� �m�2

�1�4�1� �m�2

�1�3�0� �m�2

�4�6�8� �m�2

�2�6�3� �m�2

�3�4�1� �m�2

�4�0�5� �m�2

�2�7�8� �m�2

�4�8�0� �m�2

�3�2�6� �m�2

�1�2�6� �m�2

�1�2�2� �m�2

�1�1�9� �m�2

�2�5�6� �m�2

�4�9�6� �m�2

�4�2�1� �m�2

�4�6�8� �m�2

�4�6�8� �m�2

�9�5�3� �m�2

�8�1�9� �m�2

�6�6�0� �m�2

�2�7�7� �m�2

�2�3�5� �m�2

�6�1�8� �m�2

�7�8�4� �m�2

�4�6�1� �m�2

�3�8�8� �m�2

�4�3�7� �m�2 �9�6�7� �m�2 �6�8�6� �m�2

�5�5�9� �m�2

�8�8�6� �m�2

�5�8�2� �m�2

�4�6�0� �m�2

�4�5�4� �m�2

�2�4�6� �m�2

�2�8�8� �m�2

�4�8�8� �m�2

�2�6�3� �m�2

�2�5�3� �m�2

�4�2�1� �m�2

�2�9�9� �m�2

�1�5�2� �m�2

�1�5�5� �m�2

�1�6�5� �m�2

�3�2�7� �m�2

�2�5�1� �m�2
�2�1�7� �m�2

�2�3�5� �m�2

�2�3�3� �m�2

�3�6�0� �m�2

�2�0�9� �m�2

�3�4�0� �m�2

�W�i� t � t �e �  �Z �a �n�d

�K � l �a �m�p

�2�-�o�n�d�e�r�-�1�-�k�a�p� �w�o�n�i�n�g�e�n� �z�i�j�n� �m�e�t� �n�a�m�e� �g�e�s�c�h�i�k�t� �v�o�o�r� �g�e�z�i�n�n�e�n� �m�e�t� �k�i�n�d�e�r�e�n�.� �E�e�n
�o�p�t�i�e� �i�s� �o�m� �i�n� �h�e�t� �s�o�u�t�e�r�r�a�i�n� �e�e�n� �e�x�t�r�a� �s�l�a�a�p�k�a�m�e�r� �t�e� �c�r�e�ë�r�e�n�,� �w�a�t� �d�e� �ý�F�Y�J�C�J�M�J�U�F�J�U���W�B�O
�d�e� �w�o�n�i�n�g� �v�e�r�g�r�o�o�t�.� �D�a�a�r�n�a�a�s�t� �b�i�e�d�t� �d�i�t� �o�o�k� �m�o�g�e�l�i�j�k�h�e�d�e�n� �o�m� �e�e�n� �g�e�s�c�h�i�k�t�e� �r�u�i�m�t�e
�t�e� �c�r�e�ë�r�e�n� �v�o�o�r� �s�e�n�i�o�r�e�n�,� �w�a�a�r�b�i�j� �g�e�m�a�k�k�e�l�i�j�k�e� �t�o�e�g�a�n�g� �e�n� �v�o�o�r�z�i�e�n�i�n�g�e�n� �o�p� �d�e
�b�e�g�a�n�e� �g�r�o�n�d� �b�e�s�c�h�i�k�b�a�a�r� �z�i�j�n�.� �D�i�t� �z�o�r�g�t� �v�o�o�r� �e�e�n� �v�e�e�l�z�i�j�d�i�g�e� �w�o�n�i�n�g� �d�i�e� �a�a�n� �d�e
�b�e�h�o�e�f�t�e�n� �v�a�n� �z�o�w�e�l� �g�e�z�i�n�n�e�n� �a�l�s� �s�e�n�i�o�r�e�n� �k�a�n� �v�o�l�d�o�e�n�.

�a�a�n�t�a�l� �b�l�o�k�k�e�n�:� �4� �(�8� �w�o�n�i�n�g�e�n�)
�l�e�v�e�n�s�l�o�o�p�b�e�s�t�e�n�d�i�g�e� �o�p�t�i�o�n�e�e�l

�B�V�O� �2�2�8� �m�²� � 
�G�O� � � �1�7�8� �m�²� 

�s�i�t�u�a�t�i�e� �2� �o�n�d�e�r� �1� �k�a�p
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�e�e�n� �b�e�e�l�d�k�w�a�l�i�t�e�i�t�s�p�l�a�n� �o�p�g�e�s�t�e�l�d� �m�e�t� �h�i�e�r�i�n� �o�p�g�e�n�o�m�e�n� �d�e� �s�t�e�d�e�n�b�o�u�w�k�u�n�d�i�g�e
�r�a�n�d�v�o�o�r�w�a�a�r�d�e�n� �e�n� �d�e� �a�r�c�h�i�t�e�c�t�o�n�i�s�c�h�e� �u�i�t�s�t�r�a�l�i�n�g�,� �w�a�a�r�a�a�n� �d�e� �o�n�t�w�i�k�k�e�l�i�n�g� �v�a�n� �d�e
�w�o�n�i�n�g�e�n� �m�o�e�t� �v�o�l�d�o�e�n�.
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- 10 of 20 m3 ijs -energiebuffer
- Tussen 6 en 30 kW
- Snelle montage
- Modulair oplopend
- Prefab hydraulische module



Gecontroleerde ijsopbouw 



IJs

Buiswand

Water 0 ¡C Medium



Medium

IJs

IJsbrug



SolarEis Collectief in Klenckerveld



- Individueel  systeem
- Vergunningsvrij
- Geen onderhoud
- Lange levensduur
- Geen boorschade in aarde
- Circulair
- Ieder huis eigen warmtepomp
- 1 ijs-energiebuffer per huis



Energie die vrijkomt = water van 80 ¡C afkoelen tot 0 ¡C

1,163 Wh/(kgK) * ! T = 80¡C >> 93 Wh/kgK 


