
http://www.zenner.fi/
























���� ���¹�����º

�7�$�/�2�7�(�. �1�–�6�7�(�1���7�8�2�7�7�(�–�' �(�1���/�†�0 �3�˜ �7�(�. �1�–�6�(�7���7�(�6�7�$�8�. �6�(�7���-�$
�3�$�. �. �$�6�7�(�6�7�–�7

�–�/�0 �$�1�9�$�–�+�7�2�. �2�1�(�–�' �(�1�����/�†�0 �0 �˜ �1�7�$�/�7�(�(�1�2�7�7�2�. �(�1�1�2�-�(�1���-�$
�/�†�0 �3�˜ �3�8�0 �3�3�8�-�(�1���/�†�0 �3�˜ �7�(�. �1�–�6�(�7���7�(�6�7�$�8�. �6�(�7

�0�T�Z�� �[ �Ž�� �C�@�~�b�Q�b�[ �. �C�*�. �[ ���@�ƒ�ƒ�q�~�ƒ�Z�C�u�. �[ �. �u�~�b�~�b�C�Z�C�[�~�b�N�. �[ ���~�. �u�~���ƒ�Q�u�. �~
�0�T�Z�� �[ �Ž�� �C�@�*�b�[ ���ƒ�T�b�u�n�ƒ�@�� �T�T�ƒ�u�T�� �C�~�~�. �C�*�. �[ ���N�����~�•�Z�C�u�~�. �u�~�C�~
�?�� �C�~�~�. �C�*�. �[ �æ���Q�b�Z�n�b�[ �. �[ �~�~�C�. �[ �æ���@�ƒ�b�[ �. �Q�� �T�ƒ�N�. �[ ���Q�b�u�~�. �ƒ�u�ü���N�� ���T���Z �n�f �~�. �Q�[�C�u�. �~���q�� �u�C�~�ƒ�u�~�. �u�~�C�~

�_�&�_�ü���F���Ÿ�¡�Ÿ�¢�Ÿ�ü�¥

�0�T�Z�� �[ �Ž�� �C�@�~�b�Q�b�[ �. �. �[ ���T�� �Z�n�f �~�C�T�� �@�•�f �~�•�u�ƒ�@�*�. �Z�C�~�~�� �ƒ�Q�u�. �~
�0�T�Z�� �[ �Ž�� �C�@�~�b�Q�b�[ �. �C�*�. �[ ���Q�•�T�Z�C�. �[ ���b�T�b�u�ƒ�@�~�. �C�*�. �[ ���~�. �u�~�� �ƒ�Q�u�. �~���ö�n�� �Q�Q���u�~�. �u�~�C�~�÷
�g�ƒ�b�~�. �Q�. �@�C�~�•�u�Z�C�~�~�� �ƒ�Q�u�. �~���•�@�*�. �u�u�� ���T�� �C�~�. �Ž�� �T�Z�C�u�~�� �N�� �[ ���Q���[ �u�u�� �æ���. �u�C�Z�å
�@�ƒ�ƒ�q�~�ƒ�Z�C�u�. �[ �. �u�~�b�~�b�C�Z�C�[�~�b�N�. �[ ���~�� �•�u�Z�C�~�~���Q�� �� �Ž���~�. �u�~���ƒ�u
�?�� �Z�n�f �n�ƒ�Z�n�n�ƒ�N�. �[ ���u�ƒ�b�q�C�~�ƒ�u�� �q�Ž�b�~�. �u�~���ƒ�Q�u�. �~���ö�����[�ü���N������ �L�X�ü�T�ƒ�Ž�ƒ�~�÷

�*�-�. �"�����+�"���-�„�. �1�–�5�&�, �/ �*�4�&�5���-�"�#�0�3�"�5�0�3�*�0�. �*�5�5�"�6�, �4�&�5�*�-�. �"�����+�"���-�„�. �1�–�5�&�, �/ �*�4�&�5���-�"�#�0�3�"�5�0�3�*�0�. �*�5�5�"�6�, �4�&�5
�…���=�*�Y�Y�ä�\�T���T�*�T�� �8�Y�n�n���8�ä�
 �B�Q�ä�Y�B�Q�*�B�>���ä�7�7�Q���� �*�Y�B�*�>�Y�*�*�>�…���=�*�Y�Y�ä�\�T���T�*�T�� �8�Y�n�n���8�ä�
 �B�Q�ä�Y�B�Q�*�B�>���ä�7�7�Q���� �*�Y�B�*�>�Y�*�*�>



���� ���¹�����º

�5�$�. �(�1�1�8�6�7�(�1���–�/�0 �$�1�3�–�7�†�9�<�<�6�0 �–�7�7�$�8�. �6�(�7

�Y�ä�8�B�Y���7�>�*�T���Y���7���>�Y�Y�� �=�*�Y�Y�ä�\�7�T���Y���5�ä
�=�\�\�Y���Y�\�Y�7�*�=�\�7�T���Y
�Y�ä�8�B�Y���7�>�*�T���Y���7���>�Y�Y�� �=�*�Y�Y�ä�\�7�T���Y���5�ä
�=�\�\�Y���Y�\�Y�7�*�=�\�7�T���Y

�–�/�0 �$�1�9�$�–�+�7�2�. �2�1�(�–�' �(�1���. �(�1�7�7�†�7�(�6�7�$�8�. �6�(�7

�0�T�Z�� �[ �Ž�� �C�@�~�b�Q�b�[ �. �C�*�. �[ ���~�. �Q�[�C�u�~�. �[ ���u�ƒ�b�q�C�~�ƒ�u���q�Ž�b�N�. �[ ���~���q�Q���u�~�ƒ�u�Z�C�~�~�� �ƒ�Q�u�. �~
�0�T�Z�� �Ž�C�q�q�� �~�æ���T�� �Z�n�f �~�C�T�� �@�•�f �~�•�u�ƒ�@�*�. �æ���_�&�X�ü�T�ƒ�Q�ƒ
�?�� �Z�Z�f �[ �~�� �T�~�. �. �[ �b�~�~�b�N�� �q�N�. �u�~�. �T�Z�C�. �[ ���~�� �q�Q�� �u�~�ƒ�Q�u�. �~���N�� ���Z�C�~�~���ƒ�Q�u�. �~
�- �ƒ�b�[ �. �C�u�~�b�Q�b�@�~�� �C�u�. �~���C�T�Z�� �[ �Ž�� �C�@�~�b�Q�b�[ �. �. �~�æ���C�u�b�~���Z�b�*�ƒ�ƒ�T�C�Q�b�[�. �. �~���•�Z�u�å

�_�&�_�ü���F���0�_�L���§�§�¥� 
�[�g���¦�ž�ü�Ÿ�ž�§�¥�¢

�[�� �Q�. �[ �[ �ƒ�u�~�. �[ ���C�T�Z�� �Ž�ƒ�b�*�b�~���N�� ���C�T�Z�� �[ �n�C�~�� �Ž�•�•�u���ö�[ �£�ž�ü���N�� ���p�£�ž�ü�T�ƒ�Q�ƒ�÷
�~�Q�u�C�~�~�� �C�u�. �~���@�ƒ�b�[ �. �C�u�~�b�~���~�� �C���Q�b�Q�b�[ �� �C�u�. �~���Q�. �q�q�b�u�~�� �T�b�~���•�@�*�. �T�T�����Z�C�~�~���ƒ�Q�u�. �T�T��

�/�†�0 �3�˜ �. �$�0 �(�5�$�. �8�9�$�8�. �6�(�7

�[�g���Ÿ�¢�ü�Ÿ�Ÿ� �¡�§

�[�� �Q�. �[ �[ �ƒ�u�~�. �[ ���N�� ���q�� �Q�. �[ �[ �ƒ�u�b�u�C�. �[ ���ö�b�Ž�. �~�æ���C�Q�Q�ƒ�[�� �~�÷���T�� �Z�n�f �Q�� �Z�. �q���Q�ƒ�Ž���ƒ�Q�u�. �~
�?�� �Z�n�f �Ž�ƒ�b�~�b�N�. �[ ���n�� �C�Q�� �T�T�C�u�~�� �Z�C�[�. �[ �æ���T�� ���* �ƒ�[ �Ž�� �q�Z�C�u�~�ƒ�u�Z�C�~�~���ƒ�Q�u�. �~



���� ���¹�����º

�9�(�6�–�. �$�/�8�6�7�(�–�' �(�1���. �(�1�7�7�†�7�8�7�. �–�0 �8�. �6�(�7

�Y�ä�8�B�Y���7�>�*�T���Y���7���>�Y�Y�� �=�*�Y�Y�ä�\�7�T���Y���5�ä
�=�\�\�Y���Y�\�Y�7�*�=�\�7�T���Y
�Y�ä�8�B�Y���7�>�*�T���Y���7���>�Y�Y�� �=�*�Y�Y�ä�\�7�T���Y���5�ä
�=�\�\�Y���Y�\�Y�7�*�=�\�7�T���Y

�6�–�6�†�–�/�0 �$�1���2�/�2�6�8�+�' �(�0 �–�7�7�$�8�. �6�(�7

�- �ƒ�b�[ �. �C�u�~�b�Q�b�@�~�� �C�u�~�. �[ ���Ž�. �u�C�Z�C�~�~�� �q�C�. �[ ���Z�C�~�~���ƒ�u�~���q�Q�Q�ƒ�ƒ�*�. �[ ���~���q�Q���u�~�ƒ�u�Z�C�~�~�� �ƒ�Q�u�. �~
�g�. �q�Z�b�u�~�� �� �~�~�C�@�� �[ �b�N�. �[ ���T�� �Z�n�f �~�C�T�� �@�ƒ�b�N�ƒ�[ �~�� �~�ƒ�~�Q�C�Z�ƒ�Q�u�. �~
�=�� �•�~�~�f �Ž�. �*�. �[ ���T�� �Z�n�f �~�C�T�� �~�ƒ�~�Q�C�Z�ƒ�Q�u�. �~���N�����Ž�C�q�~�����Z ���Z �C�~�~�� �ƒ�Q�u�. �~
�w�. �u�C�Q�� �T�ƒ�u�~�. �ü���N�� ���Ž�C�. �Z�� �q�C�Z�. �T�ƒ�Z�C�~�~�� �ƒ�Q�u�. �~���N�� ���Z�. �T�ƒ�b�[ �: �. �T�Z���u�. �T�Ž�C�~�•�Q�u�. �~

�_�&�_�ü���F���Ÿ� �£�§�§

�_�C�u�� �C�T�Z�� �[ ���T�� �Z�n�f �~�C�T�� �æ���Q�b�u�~�. �ƒ�u�æ���C�T�Z�� �Ž�C�q�~�� �ƒ�Q�u�. �~�ô�Ž�. �~�b���u�. �Q�� ���Z�. �T�ƒ�~�� �u�b�~
�E�•�f �u���n�C�~�Q�� �� �C�Q�� �C�u�. �~���u�. �ƒ�q�� �[ �~�� �Z�C�~�~�� �ƒ�Q�u�. �~
�;�� �� �@�*�•�~�•�u�ü���N�� ���T�� �Z�Z�C�~�•�u�N�� �q�N�. �u�~�. �T�Z�C�. �[ ���~�ƒ�~�Q�C�Z�ƒ�Q�u�. �~���N��
�n�� �q�� �[ �[ �ƒ�u�~�b�C�Z�. �[ �n�C�*�. �u�ƒ�ƒ�[ �[ �C�~�~�. �T�ƒ



���� ���¹�����º

�†�†�1�–�7�(�. �1�–�1�(�1���0 �$�/�/�–�1�1�8�6

�>�\�=�����Q�*�>���>���8�ä�T�7���>�Y�ä���5�ä���=�ä�8�8�*�>�>�\�T
�� �"�� � �‰���"���=� ���5�ä���"���ä��� �8�ä�T�7���>�Y�ä�N�ä�8�g���8�\�Y
�=�ä�8�8�*�>�>�\�T�Y�ä�Q�7�7�\�\�T���5�ä���8�� �' �Y�F�N�ä�Q�ä�=���Y�Q�*�Y���g�B�*�� �ä�ä�>
�7�ä�8�*�
 �Q�B�*�� �ä���8�ä�
 �B�Q�ä�Y�B�Q�*�B�=�*�Y�Y�ä�\�T�Y���>���ä�g�\�8�8�ä

�>�\�=�����Q�*�>���>���8�ä�T�7���>�Y�ä���5�ä���=�ä�8�8�*�>�>�\�T
�� �"�� � �‰���"���=� ���5�ä���"���ä��� �8�ä�T�7���>�Y�ä�N�ä�8�g���8�\�Y
�=�ä�8�8�*�>�>�\�T�Y�ä�Q�7�7�\�\�T���5�ä���8�� �' �Y�F�N�ä�Q�ä�=���Y�Q�*�Y���g�B�*�� �ä�ä�>
�7�ä�8�*�
 �Q�B�*�� �ä���8�ä�
 �B�Q�ä�Y�B�Q�*�B�=�*�Y�Y�ä�\�T�Y���>���ä�g�\�8�8�ä

�9�–�5�7�$�8�6�����-�$���/�†�0 �3�˜ �7�(�. �1�–�6�(�7���0 �$�/�/�–�1�1�8�. �6�(�7

�[�ƒ�[ �Q�b�Z�. �T�ƒ�Z�� �T�T�C�[�[ �ƒ�u
�[�� �Q�. �[ �~�. �C�*�. �[ ���Ž�� �q�� �@�~�. �T�•���N�� ���b�Z�C�[�� �C�u�~���� �N�ƒ�ƒ�*�. �~

���u�C�Z�. �q�Q�C�Q�u�C���C�T�Z�� �[ �Ž�� �C�@�*�b�[ ���Q�b�Z�n�b�[ �. �[ �~�~�. �C�@�C�[�æ���Ž�. �[ �~�~�C�C�T�C�. �[ ���n���C�[�. �@���Ž�C�f �~���N��
�C�T�Z�� �Ž�C�q�~�� �ƒ�Q�u�. �~���ô���@�. �C�~�~�b�Q�ƒ�Ž�C�b�~
�X�ƒ�~�Q�C�u�~�b�N�. �[ ���n�� �C�[�. �@�� �Ž�C�f �~���N�� ���Ž�C�q�~�� �ƒ�u�n�q�b�8�C�C�T�C�~
�g�ƒ�ƒ�T�. �[ ���Ž�� �C�Q�ƒ�~�ƒ�Q�u�. �~���q�� �Q�. �[ �[ �ƒ�Q�u�. �. �[ �æ���ƒ�T�b�u�n�ƒ�@���T�T�ƒ�u�T�� �C�~�~�. �C�u�C�C�[���•�Z�u�å
�0�u�b�N�. �[ ���Q�b�@�~�. �C�*�. �[ ���Z�� �T�T�C�[�ƒ�Q�u�. �~���. �u�C�C�Z�å���~�ƒ�[ �[ �. �T�C�~�æ���Q�b�Q�b�[ �� �C�u�. �~���Q���ƒ�n�ƒ�[ �: �C�[�b�u�� �~

�3�†�†�6�7�˜ �0 �$�/�/�–�1�1�8�. �6�(�7

���u�C�Z�. �q�Q�C�Q�u�C���� �N�b�[ �. �ƒ�Ž�b�n�� �� �u�~�f �N�. �[ ���T�. �Ž�C���Z �C�u�Z�� �T�T�C�[�[ �ƒ�Q�u�. �~
�_�� �Ž�ƒ�Q�� �� �u�ƒ�N�. �[ ���T�. �Ž�C�� �Z�C�u�Z�� �T�T�C�[�[ �ƒ�Q�u�. �~���N�� ���u���Ž�ƒ�[ �n�b�C�u�~�b�N���q�N�. �u�~�. �T�Z�C�. �[ ���u�C�Z�ƒ�T�b�C�[�[ �C�~



�n�' �Y���n�T�Y�*���� �B�Y�n�' �Y���n�T�Y�*���� �B�Y

�,�Å�Ý�¬�Å�Ï �Ï �Ù�¬�ä�Ë�¬�Ä�¬�Ý�ä�Ë���r �£���}�™�Å�Å�™�Ù���H�û

�q�‚ �¾�¬�Ä�Ë�ä�¬�™������� �́��� �¤���� �� �� �� �� ���) �™�¾�Ý�¬�Å�»�¬

�‚ �Ý�¬�‚ �»�‚ �Ý�Ö�‚ �¾�ô�™�¾�é�Ð���™�Å�Å�™�Ù�£�£�¬

�� �� � �́� ������ �� ����

���™�Å�Å�™�Ù�£�£�¬

�������¹�����º


	Insinööritoimisto W. Zenner Oy
	Referenssit / palvelut
	Testaus- ja tuotekehitys Laboratorio- ja kenttämittaukset

