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�S�U�H�G�S�R�N�O�D�G�D�"���� �å�H�� �Q�L�H�� �Y�R�� �Y�ã�H�W�N�ê�F�K�� �N�U�D�M�L�Q�i�F�K�� �V�D�� �G�U�H�Y�R�� �Q�D�� �V�W�D�Y�E�X�� �R�U�J�D�Q�R�Y�ê�F�K�� �U�H�J�L�V�W�U�R�Y��
�Y�\�X�å�t�Y�D�O�R�� �Y�� �U�R�Y�Q�D�N�H�M�� �P�L�H�U�H�����/�t�ã�L�� �V�D�� �D�M�� �U�R�]�V�D�K�� �Y�\�X�å�L�W�L�D�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �G�U�X�K�R�Y�� �G�U�H�Y�t�Q�� �Q�D�S�U�L�H�þ��
�M�H�G�Q�R�W�O�L�Y�ê�P�L�� �R�U�J�D�Q�R�Y�ê�P�L�� �S�U�R�Y�H�Q�L�H�Q�F�L�D�P�L, �Y�� �]�i�Y�L�V�O�R�V�W�L�� �R�G�� �U�{�]�Q�H�K�R�� �F�K�D�U�D�N�W�H�U�X�� �M�H�G�Q�R�W�O�L�Y�ê�F�K��
�K�X�G�R�E�Q�ê�F�K�� �N�X�O�W�~�U����ale aj od �P�D�W�H�U�L�i�Oovej a ekonomickej dostupnosti. �9�\�X�å�t�Y�D�Q�L�H�� �� �U�{�]�Q�\�F�K��
�G�U�X�K�R�Y�� �G�U�H�Y�D�� �Q�D�� �V�W�D�Y�E�X�� �K�L�V�W�R�U�L�F�N�ê�F�K�� �R�U�J�D�Q�R�Y�� �P�i�� �Y�S�O�\�Y�� �Q�D�� �L�F�K�� �V�W�D�E�L�O�L�W�X�� �D�N�R�� �D�M�� �Q�D�� �]�Y�X�N�R�Y�~��
�N�Y�D�O�L�W�X���� �9�� �G�U�H�Y�i�U�V�N�H�M�� �O�L�W�H�U�D�W�~�U�H���� �U�H�V�S�H�N�W�t�Y�H�� �D�M�� �Y�� �W�H�F�K�Q�L�F�N�ê�F�K�� �Q�R�U�P�i�F�K���� �M�H�� �U�H�]�R�Q�D�Q�þ�Q�p�� �G�U�H�Y�R��
�G�H�I�L�Q�R�Y�D�Q�p�� �D�N�R�� �G�U�H�Y�R�� �]�R�� �V�P�U�H�N�D�� �R�E�\�þ�D�M�Q�p�K�R���� �D�O�H�E�R�� �M�H�G�O�H�� �E�L�H�O�H�M���� �=�� �S�R�]�t�F�L�H�� �G�U�H�Y�H�Q�ê�F�K��
�R�U�J�D�Q�R�Y�ê�F�K�� �S�t�ã�"�D�O�� �P�{�å�H�P�H�� �S�R�Y�D�å�R�Y�D�"�� �]�D�� �N�Y�D�O�L�W�Q�ê�� �P�D�W�H�U�L�i�O�� �D�M�� �G�U�H�Y�R�� �G�X�E�D�� �O�H�W�Q�p�K�R���� �Y�� �P�H�Q�ã�H�M��
miere �E�X�N�D�� �O�H�V�Q�p�K�R�� �D�� ���D�O�ã�t�F�K�� �W�Y�U�G�ê�F�K���G�U�H�Y�t�Q. Tieto dreviny �E�R�O�L�� �þ�D�V�W�R�� �Y�\�X�å�t�Y�D�Q�p���Q�D�� �S�U�H�G�Q�p��
dosky �G�U�H�Y�H�Q�ê�F�K�� �R�U�J�D�Q�R�Y�ê�F�K�� �S�t�ã�"�D�O���� �D�O�H�� �D�M���Q�D�� �Y�ê�U�R�E�X �F�H�O�ê�F�K�� �S�t�ã�"�D�O�� �2�U�J�D�Q�R�O�R�J�L�F�N�ê �Y�ê�V�N�X�P��
�K�L�V�W�R�U�L�F�N�ê�F�K�� �R�U�J�D�Q�R�Y�� �Q�D�� �6�O�R�Y�H�Q�V�N�X�� �G�R�W�H�U�D�]�� �]�D�]�Q�D�P�H�Q�D�O�� �Y�L�D�F�H�U�p�� �G�U�X�K�\ �G�U�H�Y�t�Q���� �N�W�R�U�p�� �E�R�O�L��
�S�R�X�å�t�Y�D�Q�p�� �Q�D�� �V�W�D�Y�E�X�� �U�{�]�Q�\�F�K�� �þ�D�V�W�t�� �G�U�H�Y�H�Q�ê�F�K�� �R�U�J�D�Q�R�Y�ê�F�K�� �U�H�J�L�V�W�U�R�Y���� �1�D�� �Y�ê�U�R�E�X�� �R�U�J�D�Q�R�Y�ê�F�K��
�S�t�ã�"�D�O���V�D���]���G�U�H�Y�t�Q���S�R�X�å�t�Y�D�O�L���Q�D�M�Y�L�D�F���V�P�U�H�N���R�E�\�þ�D�M�Q�ê����Picea abies L., Karst.�������E�X�N���O�H�V�Q�ê����Fagus 
sylvatica �/���������U�{�]�Q�H���G�U�X�K�\���G�X�E�D����Quercus �V�S�������D�O�H�E�R���M�H�G���D���E�L�H�O�D����Abies alba Mill.). K ob�þ�D�V�Q�H��
�S�R�X�å�t�Y�D�Q�ê�P�� �G�U�H�Y�L�Q�i�P�� �S�D�W�U�L�D�� �D�M �M�D�Y�R�U�� �K�R�U�V�N�ê�� ��Acer pseudoplatanus �/�������� �K�U�X�ã�N�D�� �G�L�Y�i�� ��Pyrus 
pyraster �/�������� �þ�H�U�H�ã���D�� �Y�W�i�þ�L�D�� ��Cerasus avium������ �N�U�X�ã�S�i�Q��(Buxus �/������ �þ�L�� �M�D�V�H���� �ã�W�t�K�O�\�� ��Fraxinus 
excelsior L.) (�ý�8�/�Ë�., 2020). 

2 �-�D�Y�R�U���K�R�U�V�N�ê��(Acer pseudoplatanus L.) 
�-�D�Y�R�U���K�R�U�V�N�ê���M�H���E�H���R�Y�i�� �G�U�H�Y�L�Q�D���V���P�D�O�ê�P���S�R�G�L�H�O�R�P���F�L�H�Y�����N�W�R�U�p���V�~���P�D�N�U�R�V�N�R�S�L�F�N�\�� �Q�H�]�U�H�W�H���Q�p����
�X�V�S�R�U�L�D�G�D�Q�p�� �V�~�� �M�H�G�Q�R�W�O�L�Y�R�� �D�O�H�E�R�� �Y�� �V�N�X�S�L�Q�i�F�K�� �-�H�� �W�R�� �U�R�]�W�U�~�V�H�Q�R-p�y�U�R�Y�L�W�i�� �G�U�H�Y�L�Q�D���� �/�L�E�U�L�I�R�U�P�Q�p��
�Y�O�i�N�Q�D���� �N�W�R�U�p�� �P�D�M�~�� �Y�� �G�U�H�Y�H�� �P�H�F�K�D�Q�L�F�N�~�� �D�� �V�S�H�Y���R�Y�D�F�L�X�� �I�X�Q�N�F�L�X���� �V�~�� �Y�� �S�U�t�S�D�G�H javora 
�S�U�H�Y�D�å�X�M�~�F�L�P�� �S�O�H�W�L�Y�R�P�� ���G�R�V�D�K�X�M�~�� �S�R�G�L�H�O�� �D�å�� ������������ �R�E�N�O�R�S�X�M�~�� �F�L�H�Y�\�� �D�� �V�~�� �W�L�H�å�� �Q�D�� �K�U�D�Q�L�F�L��
�U�R�þ�Q�p�K�R���N�U�X�K�X�����-�D�Y�R�U���Q�H�P�i���R�G�O�t�ã�L�W�H���Q�p���M�D�G�U�R�����G�U�H�Y�R���P�i���U�X�å�R�Y�N�D�V�W�~���D�å���Q�D�å�O�W�O�~���I�D�U�E�X���V typicky 
�K�R�G�Y�i�E�Q�\�P�� �O�H�V�N�R�P���� �â�W�U�X�N�W�~�U�D�� �G�U�H�Y�D�� �M�H�� �M�H�P�Q�i���� �V�S�U�D�Y�L�G�O�D�� �U�R�Y�Q�R�Y�O�i�N�Q�D���� �U�R�þ�Q�p�� �N�U�X�K�\�� �V�~�� �G�R�V�"��
�]�U�H�W�H���Q�p���� �R�K�U�D�Q�L�þ�H�Q�p�� �W�P�D�Y�ã�t�P�� �S�U�~�å�N�R�P�� �O�H�W�Q�p�K�R�� �G�U�H�Y�D�� ���2�E�U�i�]�R�N�� ���� �Y���D�Y�R������ �6�W�U�å���R�Y�p�� �O�~�þ�H�� �V�~��
�Y�H���P�L���S�R�þ�H�W�Q�p���D���Y�R���Y�ã�H�W�N�ê�F�K���U�H�]�R�F�K���V�~���Y�H���P�L���]�U�H�W�H���Q�p�����9���G�R�O�Q�ê�F�K���þ�D�V�W�L�D�F�K���N�P�H���R�Y���V�D���þ�D�V�W�R��
�Y�\�V�N�\�W�X�M�H���Y�ê�U�R�E�F�D�P�L���K�X�G�R�E�Q�ê�F�K���Q�i�V�W�U�R�M�R�Y���Y�\�K���D�G�i�Y�D�Q�i���Y�O�Q�L�W�i���N�U�H�V�E�D�����N�W�R�U�i���P�i���Q�D���U�D�G�L�i�O�Q�R�P��
�U�H�]�H�� �S�R�G�R�E�X�� �O�H�V�N�O�ê�F�K�� �S�U�X�K�R�Y�� �Q�D�S�U�L�H�þ�� �U�R�þ�Q�ê�P�� �N�U�X�K�R�P�� ���2�E�U�i�]�R�N�� ���� vpravo). Drevo javora je 
�W�Y�U�G�p���� �S�R�P�H�U�Q�H�� �"�D�å�N�p���� �K�O�D�G�N�R���ã�W�L�H�S�D�W�H���Q�p���� �Y�� �V�X�F�K�R�P�� �S�U�R�V�W�U�H�G�t�� �W�U�Y�D�Q�O�L�Y�p���� �(�ã�W�H�� �Y�]�i�F�Q�H�M�ã�L�D�� �D��
�Y�ê�U�R�E�F�D�P�L���K�X�G�R�E�Q�ê�F�K���Q�i�V�W�U�R�M�R�Y���Y�\�V�R�N�R���K�R�G�Q�R�W�H�Q�i���M�H���N�U�H�V�E�D���W�Y�R�U�H�Q�i���V�S�L�D�F�L�P�L���R�þ�N�D�P�L���M�D�Y�R�U�D��
�K�R�U�V�N�p�K�R���� �S�U�t�S�D�G�Q�H�� �W�D�N�]�Y�D�Q�i�� �P�U�D�P�R�U�R�Y�i���� �D�N�R�� �D�M�� �N�R�U�H�Q�L�F�D�� �=�Y�O�i�ã�W�Q�D�� �S�H�V�W�U�i�� �N�U�H�V�E�D�� �N�R�U�H�Q�L�F�H��
�Y�]�Q�L�N�i�����N�H�����U�R�þ�Q�p���N�U�X�K�\���N�R�U�H���R�Y���Y�U�D�V�W�D�M�~���G�R���N�P�H���D�����S�U�H�V�Q�H�M�ã�L�H���Q�D���S�Q�L�������N�G�H���V�D���S�U�L�V�S�{�V�R�E�X�M�~��
�M�H�K�R�� �U�R�þ�Q�ê�P�� �N�U�X�K�R�P. �-�D�Y�R�U�� �K�R�U�V�N�ê�� �V �Y�O�Q�L�W�ê�P�� �Y�O�i�N�Q�R�P�� �V�D�� �V�S�R�O�X�� �V�� �U�H�]�R�Q�D�Q�þ�Q�ê�P�� �V�P�U�H�N�R�P��
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�S�R�X�å�t�Y�D�� �Q�D�� �6�O�R�Y�H�Q�V�N�X�� �S�U�L�� �Y�ê�U�R�E�H�� �V�W�U�X�Q�R�Y�ê�F�K�� �K�X�G�R�E�Q�ê�F�K�� �Q�i�V�W�U�R�M�R�Y���� �1�D�R�S�D�N���� �S�U�L�� �Y�ê�U�R�E�H��
�V�O�R�Y�H�Q�V�N�ê�F�K�� �K�L�V�W�R�U�L�F�N�ê�F�K�� �R�U�J�D�Q�R�Y�� �V�D�� �G�U�H�Y�R�� �M�D�Y�R�U�D�� �K�R�U�V�N�p�K�R�� �L�G�H�Q�W�L�I�L�N�R�Y�D�O�R�� �O�H�Q�� �R�M�H�G�L�Q�H�O�H 
(�ý�8�/�Ë�., 2020). 

  
�2�E�U�i�]�R�N������ �5�D�G�L�i�O�Q�D���S�O�R�F�K�D���M�D�Y�R�U�D���K�R�U�V�N�p�K�R���± bez a s �Y�O�Q�L�W�ê�P���O�H�V�N�R�P�� 

3 �0�H�W�y�Gy experimentu 
V �S�U�Y�H�M�� �þ�D�V�W�L�� �H�[�S�H�U�L�P�H�Q�W�� �E�R�O�D�� �S�R�X�å�L�W�i�� �P�H�W�y�G�D �P�R�G�i�O�Q�H�M�� �D�Q�D�O�ê�]�\�� �S�U�L�� �K�D�U�P�R�Q�L�F�N�R�X�� �E�X�G�H�Q�t�� �V��
�Y�\�X�å�L�W�t�P���&�K�O�D�G�Q�L�K�R���R�E�U�D�]�F�R�Y�����N�W�R�U�H�M���S�U�L�Q�F�t�S���Y�\�X�å�t�Y�D���D�S�D�U�D�W�~�U�D VIBROVIZER (�ý�8�/�Ë�., 2020). 
�8�Y�H�G�H�Q�i���P�H�W�y�G�D���E�R�O�D���S�R�X�å�L�W�i���S�U�L���P�H�U�D�Q�t���I�\�]�L�N�i�O�Q�R-�D�N�X�V�W�L�F�N�ê�F�K���F�K�D�U�D�N�W�H�U�L�V�W�t�N�����)�$�&�+�����G�U�H�Y�D 
(�!���± hustota, EL �± �P�R�G�X�O�� �S�U�X�å�Q�R�V�W�L�� �S�R�]�G���å�� �Y�O�i�N�L�H�Q����A �± �D�N�X�V�W�L�F�N�i�� �N�R�Q�ã�W�D�Q�W�D����cL �± �U�ê�F�K�O�R�V�"��
�]�Y�X�N�X���S�R�]�G���å���Y�O�i�N�L�H�Q��. �6�N�~�ã�R�E�Q�p���W�H�O�H�V�i��v �W�Y�D�U�H���S�U�D�Y�R�X�K�O�ê�F�K���W�H�Q�N�ê�F�K���G�R�ã�W�L�þ�L�H�N���E�R�O�L���]�K�R�W�R�Y�H�Q�p��
�W�D�N���� �D�E�\�� �]�R�G�S�R�Y�H�G�D�O�L�� �S�R�å�L�D�G�D�Y�N�i�P��tejto �P�H�W�y�G�\�� �D�� �P�R�K�O�L�� �E�\�"���Q�H�V�N�{�U �E�H�]�� �U�R�]�P�H�U�R�Y�ê�F�K�� �~�S�U�D�Y��
�S�R�X�å�L�W�p���Y���G�U�X�K�H�M���þ�D�V�W�L���S�U�D�N�W�L�F�N�p�K�R experimentu. 
�9�� �G�U�X�K�H�M�� �þ�D�V�W�L�� �H�[�S�H�U�L�P�H�Q�W�X�� �E�R�O�D�� �S�R�X�å�L�W�i���ã�S�H�F�L�i�O�Q�H�� �Y�\�Y�L�Q�X�W�i��metodika �D�Q�D�O�ê�]�\�� �]�Y�X�N�X��
�Y�]�G�X�F�K�R�]�Y�X�þ�Q�p�K�R���K�X�G�R�E�Q�p�K�R�� �Q�i�V�W�U�R�M�D��s pomocou �U�ê�F�K�O�H�M�� �)�R�X�U�L�H�U�R�Y�H�M�� �W�U�D�Q�V�I�R�U�P�i�F�L�H���± FFT 
�D�Q�D�O�ê�]�D (�âTAFURA A KOL., 2021). Zo�V�Q�t�P�D�Q�ê���]�Y�X�N��sa analyzoval �Y�\�K�R�G�Q�R�W�H�Q�t�P���I�U�H�N�Y�H�Q�þ�Q�p�K�R 
spektra �G�U�H�Y�H�Q�H�M�� �H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M�� �R�W�Y�R�U�H�Q�H�M�� �R�U�J�D�Q�R�Y�H�M�� �S�t�ã�"�D�O�\. �3�t�ã�"�D�O�D �E�R�O�D�� �X�S�U�D�Y�H�Q�i�� �S�U�H��
potreby merania tak, aby �E�R�O�R���P�R�å�Q�p���P�H�Q�L�"���M�H�M���]�D�G�Q�~���V�W�H�Q�X��a �W�ê�P���V�D���]�D�U�X�þ�L�O�D �R�S�D�N�R�Y�D�W�H���Q�R�V�"��
�P�H�U�D�Q�t�� �6�N�~�ã�R�E�Q�p�� �W�H�O�H�V�i�� �S�R���P�H�U�D�Q�t�� �)�$�&�+�� �E�R�O�L�� �Y�� �G�U�X�K�H�M�� �þ�D�V�W�L�� �H�[�S�H�U�L�P�H�Q�W�X�� �S�R�X�å�L�W�p���Q�D�� �]�D�G�Q�~��
stenu �R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\�� 

3.1 �'�U�H�Y�R���M�D�Y�R�U�D���K�R�U�V�N�p�K�R 
�6�N�~�ã�R�E�Q�p���W�H�O�H�V�i���G�U�H�Y�D���M�D�Y�R�U�D���K�R�U�V�N�p�K�R�����-�9�����V�~���]�R�E�U�D�]�H�Q�p���Q�D���2�E�U�i�]�N�X��2�����9�O�Q�L�W�i���N�U�H�V�E�D���P�i���Q�D��
�U�D�G�L�i�O�Q�R�P���U�H�]�H���S�R�G�R�E�X���O�H�V�N�O�ê�F�K���S�U�X�K�R�Y���Q�D�S�U�L�H�þ���U�R�þ�Q�ê�P���N�U�X�K�R�P���D���Y���L�V�W�H�M���P�L�H�U�H���E�R�O�D���S�U�t�W�R�P�Q�i��
�S�U�L�� �Y�ã�H�W�N�ê�F�K�� �V�N�~�ã�R�E�Q�ê�F�K�� �W�H�O�H�V�i�F�K�� �G�U�H�Y�D�� �M�D�Y�R�U�D�����3�U�H�� �]�L�V�W�H�Q�L�H�� �I�\�]�L�N�i�O�Q�R-�D�N�X�V�W�L�F�N�ê�F�K��
�F�K�D�U�D�N�W�H�U�L�V�W�t�N�����)�$�&�+�����G�U�H�Y�D���E�R�O�R���S�R�X�å�L�W�p���G�U�H�Y�R���M�D�Y�R�U�D���K�R�U�V�N�p�K�R v �S�R�þ�W�H�������N�V�� 
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�2�E�U�i�]�R�N������ �6�N�~�ã�R�E�Q�p���W�H�O�H�V�i���M�D�Y�R�U�D���-�9�� 

3.2 �(�[�S�H�U�L�P�H�Q�W�i�O�Q�D���R�U�J�D�Q�R�Y�i���S�t�ã�"�D�O�D 
�1�D�� �Y�ê�U�R�E�X�� �H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M�� �R�U�J�D�Q�R�Y�H�M�� �S�t�ã�"�D�O�\�����2�E�U�i�]�R�N��3.) �E�R�O�R�� �S�R�X�å�L�W�p�� �G�U�H�Y�R�� �V�P�U�H�N�D��
�R�E�\�þ�D�M�Q�p�K�R����Picea abies, �/�������.�D�U�V�W�������V���N�Y�D�O�L�W�R�X���U�H�]�R�Q�D�Q�þ�Q�p�K�R���G�U�H�Y�D�����S�U�L�þ�R�P���M�D�G�U�R���S�t�ã�"�D�O�\���E�R�O�R��
�Y�\�U�R�E�H�Q�p�� �]�� �G�U�H�Y�D�� �G�X�E�D�� �]�L�P�Q�p�K�R�� ��Quercus petraea���� �D�� �S�U�H�G�N�U�ê�Y�N�D�� �]�� �K�U�X�ã�N�\�� �G�L�Y�H�M�� ��Pyrus 
pyraster (L.) Burgsd.�������3�t�ã�"�D�O�D���E�R�O�D���Y�\�K�R�W�R�Y�H�Q�i���S�R�G���D���P�H�Q�]�~�U�\���S�U�H���R�U�J�D�Q�R�Y�~���S�t�ã�"�D�O�X���V�W�U�H�G�Q�H�M��
�Y�H���N�R�V�W�L���� �1�D�Y�U�K�Q�X�W�i�� �E�R�O�D�� �W�D�N���� �D�E�\�� �M�X�� �E�R�O�R�� �P�R�å�Q�p�� �S�R�X�å�L�"�� �S�U�L�� �Y�H���N�R�P�� �U�R�]�V�D�K�X�� �W�O�D�N�R�Y���� �7�H�M�W�R��
�S�R�å�L�D�G�D�Y�N�H�� �]�R�G�S�R�Y�H�G�D�O�� �Y�ê�E�H�U�� �G�U�H�Y�t�Q�� �L�� �Y�ê�ã�N�D�� �Y�ê�U�H�]�X�� �~�V�W�� �H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M�� �S�t�ã�"�D�O�\���� �9�� �V�\�V�W�p�P�H��
�Y�]�G�X�ã�Q�L�F�H���E�R�O���W�O�D�N���Q�D�V�W�D�Y�H�Q�ê���S�R�V�W�X�S�Q�H�����Q�D�����������3�D�������������3�D�������������3�D���D�����������3�D�����9�\�E�U�D�Q�p���K�R�G�Q�R�W�\��
tlaku �Y�\�F�K�i�G�]�D�M�~���]���U�H�i�O�Q�H���S�R�X�å�t�Y�D�Q�ê�F�K���W�O�D�N�R�Y���S�U�L���R�U�J�D�Q�R�Y�ê�F�K���S�R�]�L�W�t�Y�R�F�K���� 
�(�[�S�H�U�L�P�H�Q�W�i�O�Q�D�� �R�U�J�D�Q�R�Y�i�� �S�t�ã�"�D�O�D�� �E�R�O�D�� �Y�\�U�R�E�H�Q�i�� �W�D�N���� �D�E�\�� �Y�� �U�i�P�F�L�� �H�[�S�H�U�L�P�H�Q�W�R�Y�� �E�R�O�R�� �P�R�å�Q�p��
�Y�\�P�L�H���D�"�� �M�H�M���]�D�G�Q�~�� �V�W�H�Q�X���� �7�i�W�R�� �V�W�H�Q�D�� �Q�H�]�D�V�D�K�X�M�H�� �S�U�L�D�P�R�� �G�R�� �]�Y�X�N�R�W�Y�R�U�Q�ê�F�K�� �S�U�Y�N�R�Y�� �S�t�ã�"�D�O�\����
�Q�H�P�i���W�H�G�D���E�H�]�S�U�R�V�W�U�H�G�Q�ê���Y�S�O�\�Y���Q�D���S�U�R�F�H�V���Y�]�Q�L�N�X���W�y�Q�X�����D�O�H���P�{�å�H���P�D�"���Y�S�O�\�Y���Q�D���Y�ê�V�O�H�G�Q�ê���]�Y�X�N��
�S�t�ã�"�D�O�\�����þ�R���E�R�O�R���D�M���S�U�H�G�P�H�W�R�P���W�R�K�W�R���Y�ê�V�N�X�P�X�����'�R�ã�W�L�þ�N�\�����N�W�R�U�p���E�R�O�L���Y���H�[�S�H�U�L�P�H�Q�W�H���S�R�X�å�L�W�p���Q�D��
z�D�G�Q�~�� �V�W�H�Q�X�� �S�t�ã�"�D�O�\���� �P�D�O�L�� �S�R�þ�L�D�W�R�þ�Q�~�� �K�U�~�E�N�X�� ���� �P�P�����1�i�V�O�H�G�Q�H�� �E�R�O�D�� �K�U�~�E�N�D�� �]�D�G�Q�H�M�� �V�W�H�Q�\��
�]�P�H�Q�ã�H�Q�i�� �R�� ���� �P�P���� �W���M���� �Q�D�� ���� �P�P�� �D�� �]�R�S�D�N�R�Y�D�O�L�� �V�D�� �P�H�U�D�Q�L�D�� �S�R�V�W�X�S�Q�H�� �S�U�L�� �Y�\�ã�ã�L�H�� �X�Y�H�G�H�Q�ê�F�K��
�W�O�D�N�R�F�K�����0�H�U�D�Q�L�D���V�D���R�S�D�N�R�Y�D�O�L���D�M���S�U�L���K�U�~�E�N�D�F�K���V�W�H�Q�\�������P�P���������P�P���������P�P���������P�P���D�������P�P�����&�H�O�ê��
p�R�V�W�X�S���V�D���]�R�S�D�N�R�Y�D�O���S�U�L���S�R�X�å�L�W�t���M�D�Y�R�U�D���Q�D���]�D�G�Q�~���V�W�H�Q�X���S�t�ã�"�D�O�\�����3�H�Y�Q�ê���V�S�R�M�����W�Y�R�U�H�Q�ê���J�O�H�M�R�Y�ê�P��
�O�H�S�L�G�O�R�P�� �P�H�G�]�L�� �]�D�G�Q�R�X�� �V�W�H�Q�R�X�� �D�� �]�Y�\�ã�N�R�P�� �W�H�O�D�� �S�t�ã�"�D�O�\���� �E�R�O�� �S�R�� �R�G�P�H�U�D�Q�t�� �G�D�Q�H�M�� �Y�]�R�U�N�\��
�Q�H�D�E�U�D�]�t�Y�Q�H�� �R�G�V�W�U�i�Q�H�Q�ê�� �S�R�P�R�F�R�X�� �E�L�R�S�U�H�S�D�U�i�W�X���� �Y�\�Y�L�Q�X�W�R�P�� �Y�� �V�S�R�O�X�S�U�i�F�L�� �6�$�9��Bratislava 
a Technickej univerzity vo Zvolene (PANGALLO A SPOL., 2021). 

 

�2�E�U�i�]�R�N������ �'�H�W�D�L�O���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\�� 
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4 �9�ê�V�O�H�G�N�\���D diskusia 

4.1 F�\�]�L�N�i�O�Q�R-�D�N�X�V�W�L�F�N�p�����F�K�D�U�D�N�W�H�U�L�V�W�L�N�\�� 
Meranie �Y�\�E�U�D�Q�ê�F�K���Y�O�D�V�W�Q�R�V�W�t���G�U�H�Y�D���E�R�O�R���X�V�N�X�W�R�þ�Q�H�Q�p v �O�D�E�R�U�D�W�y�U�L�X�����N�G�H���E�R�O�D teplote vzduchu 
������ �•�� �D���U�H�O�D�W�t�Y�Q�D�� �Y�O�K�N�R�V�" vzduchu 55 %. �9�O�K�N�R�V�" �V�N�~�ã�R�E�Q�ê�F�K�� �W�H�O�L�H�V�� �E�R�O�D wa = 8 (�“�� ��) %. 
Pomocou meracieho zariadenia VIBROVIZER bola �]�L�V�"�R�Y�D�Q�i�� �U�H�]�R�Q�D�Q�þ�Q�i frekvencia 
�G�R�ã�W�L�þ�L�H�N���]�i�N�O�D�G�Q�p�K�R �Y�L�E�U�D�þ�Q�p�K�R �P�y�Gu (2,0) ���2�E�U�i�]�R�N��4.). 

 

�2�E�U�i�]�R�N������ Javor  - �P�y�G����������������f = 401 Hz. 

�5�H�]�R�Q�D�Q�þ�Q�i�� �I�U�H�N�Y�H�Q�F�L�D�� �P�y�G�X�� �N�P�L�W�D�Q�L�D�� ������������ �E�R�O�D���S�R�X�å�L�W�i�� �S�U�H�� �Y�ê�S�R�þ�H�W�� �G�\�Q�D�P�L�F�N�p�K�R�� �P�R�G�X�O�X��
�S�U�X�å�Q�R�V�W�L��EL �D�� �Q�i�V�O�H�G�Q�H �E�R�O�D�� �Y�\�S�R�þ�t�W�D�Q�i�� �D�N�X�V�W�L�F�N�i�� �N�R�Q�ã�W�D�Q�W�D��A a �U�ê�F�K�O�R�V�"�� �]�Y�X�N�X cL 
(D�$�1�,�+�(�/�2�9�È�� �$ KOL., 2015). V �7�D�E�X���N�H�� ��. �V�~ �X�Y�H�G�H�Q�p���S�U�L�H�P�H�U�Q�p�� �K�R�G�Q�R�W�\���� �V�P�H�U�R�G�D�M�Q�p��
�R�G�F�K�ê�O�N�\���D���Y�D�U�L�D�þ�Q�p���N�R�H�I�L�F�L�H�Q�W�\���M�H�G�Q�R�W�O�L�Y�ê�F�K��FACH. 

�7�D�E�X���N�D������ FACH dreva javora �K�R�U�V�N�p�K�R (�!���± hustota dreva, EL �± �P�R�G�X�O���S�U�X�å�Q�R�V�W�L���S�R�]�G���å���Y�O�i�N�L�H�Q���G�U�H�Y�D�� A �± 
�D�N�X�V�W�L�F�N�i���N�R�Q�ã�W�D�Q�W�D����c �± �U�ê�F�K�O�R�V�"���]�Y�X�N�X���S�R�]�G���å���Y�O�i�N�L�H�Q dreva). 

Drevina n  �! 
(kg.m-3) 

EL  
 (GPa) 

A  
(m4.kg-1.s-1) 

cL 
(m.s-1) 

JV 7 

MV 669 11,29 6,12 4 098 

SD 12,5 1,56 0,45 289,4 

CV (%) 1,9 13,79 7,4 7,1 

�3�R�]�Q�i�P�N�D�����Q���± �S�R�þ�H�W���V�N�~�ã�R�E�Q�ê�F�K���W�H�O�L�H�V�����0�9���± �S�U�L�H�P�H�U�Q�i���K�R�G�Q�R�W�D�����6�'���± �V�P�H�U�R�G�D�M�Q�i���R�G�F�K�ê�O�N�D�����&�9���± �Y�D�U�L�D�þ�Q�ê��koeficient v % 

 
�9�ê�V�O�H�G�N�\���P�H�U�D�Q�t���)�$�&�+���M�D�Y�R�U�R�Y�p�K�R���G�U�H�Y�D��v �7�D�E�X���N�H���������Q�D�]�Q�D�þ�X�M�~, v �S�R�U�R�Y�Q�D�Q�t���V �Y�ê�V�O�H�G�N�D�P�L��
�L�Q�ê�F�K���H�[�S�H�U�L�P�H�Q�W�R�Y (�ý�8�/�Ë�., 2020)�����å�H���L�G�H���R���M�D�Y�R�U�R�Y�p���G�U�H�Y�R���Y�\�ã�ã�H�M���N�Y�D�O�L�W�\�� 

4.2 �)�)�7���D�Q�D�O�ê�]�D �]�Y�X�N�X���H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\ 
�=�Y�X�N�R�Y�ê���]�i�]�Q�D�P���Y�\�K�R�G�Q�R�W�H�Q�ê���S�R�P�R�F�R�X���)�)�7���D�Q�D�O�ê�]�\���M�H���S�U�H�]�H�Q�W�R�Y�D�Q�ê v �V�W���S�F�R�Y�ê�F�K��grafoch, 
kde �M�H�� �X�Y�H�G�H�Q�p �]�D�V�W�~�S�H�Q�Le �]�i�N�O�D�G�Q�H�M frekvencie a �Y�\�ã�ã�t�F�K��harmonick�ê�F�K frekven�F�L�t zvuku 
�H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M���S�t�ã�"�D�O�\�� �S�U�L�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �K�U�~�E�N�D�F�K �G�R�ã�W�L�þ�L�H�N�� ��t.j. 7, 6, 5, 4, 3, 2 a 1 mm) 
�S�R�X�å�L�W�ê�F�K���Q�D���]�D�G�Q�~���V�W�H�Q�X���S�t�ã�"�D�O�\���D���W�O�D�N�R�F�K���Y�]�G�X�F�K�X�������������3�D�������������3�D�������������3�D���D�����������3�D���� 
�2�E�U�i�]�N�\���������D�å�������� �S�U�H�]�H�Q�W�X�M�~���]�R�V�Q�t�P�D�Q�p z�D�V�W�~�S�H�Q�L�H���K�D�U�P�R�Q�L�F�N�ê�F�K���]�O�R�å�L�H�N���Y���V�S�H�N�W�U�H���]�Y�X�N�X��pri 
�M�H�G�Q�R�W�O�L�Y�ê�F�K���K�U�~�E�N�D�F�K���M�D�Y�R�U�R�Y�ê�F�K���G�R�ã�W�L�þ�L�H�N���������������������������������������D�����������P�P�����W�Y�R�U�L�D�F�L�F�K���]�D�G�Q�~���V�W�H�Q�X��
�H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M���S�t�ã�"�D�O�\�� �D���N�D�å�G�R�P���W�O�D�N�X���Y�]�G�X�F�K�X��v �V�\�V�W�p�P�H���Y�]�G�X�ã�Q�L�F�H��(588 Pa �± �P�R�G�U�i, 716 
Pa �± �þ�H�U�Y�H�Q�i, 814 Pa �± �ã�H�G�i a 941Pa �± �å�O�W�i���I�D�U�E�D���V�W���S�F�D). 
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�2�E�U�i�]�R�N������ �=�D�V�W�~�S�H�Q�L�H���K�D�U�P�R�Q�L�F�N�ê�F�K���]�O�R�å�L�H�N���Y���V�S�H�N�W�U�H���]�Y�X�N�X���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\���-�9���� �± �K�U�~�E�N�D���]�D�G�Q�H�M��
steny 6 mm. 

 
�2�E�U�i�]�R�N������ �=�D�V�W�~�S�H�Q�L�H���K�D�U�P�R�Q�L�F�N�ê�F�K���]�O�R�å�L�H�N���Y���V�S�H�N�W�U�H���]�Y�X�N�X���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\���-�9�������± �K�U�~�E�N�D���]�D�G�Q�H�M��

steny 5 mm. 

 

�2�E�U�i�]�R�N������ �=�D�V�W�~�S�H�Q�L�H���K�D�U�P�R�Q�L�F�N�ê�F�K���]�O�R�å�L�H�N���Y���V�Sektre zvuku �G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\���-�9�������± �K�U�~�E�N�D���]�D�G�Q�H�M��
steny 4 mm. 
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�2�E�U�i�]�R�N������ �=�D�V�W�~�S�H�Q�L�H���K�D�U�P�R�Q�L�F�N�ê�F�K���]�O�R�å�L�H�N���Y���V�S�H�N�W�U�H���]�Y�X�N�X���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\���-�9�������± �K�U�~�E�N�D���]�D�G�Q�H�M��
steny 3 mm. 

 

�2�E�U�i�]�R�N������ �=�D�V�W�~�S�H�Q�L�H���K�D�U�P�R�Q�L�F�N�ê�F�K���]�O�R�å�L�H�N���Y���V�S�H�N�W�U�H���]�Y�X�N�X���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\���-�9�������± �K�U�~�E�N�D���]�D�G�Q�H�M��
steny 2 mm. 

  

 

�2�E�U�i�]�R�N�������� �=�D�V�W�~�S�H�Q�L�H���K�D�U�P�R�Q�L�F�N�ê�F�K���]�O�R�å�L�H�N���Y���V�S�H�N�W�U�H���]�Y�X�N�X���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\���-�9�������± �K�U�~�E�N�D���]�D�G�Q�H�M��
steny 1 mm. 
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�2�E�U�i�]�R�N�������� �=�D�V�W�~�S�H�Q�L�H���K�D�U�P�R�Q�L�F�N�ê�F�K���]�O�R�å�L�H�N���Y���V�S�H�N�W�U�H���]�Y�X�N�X���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\���-�9�������± �K�U�~�E�N�D���]�D�G�Q�H�M��

steny 0,5 mm. 

�7�D�E�X���N�D�� ���� �S�U�H�]�H�Q�W�X�M�H�� �]�i�N�O�D�G�Q�p �I�U�H�N�Y�H�Q�F�L�H�� �W�y�Q�X�� �S�U�L��j�H�G�Q�R�W�O�L�Y�ê�F�K�� �K�U�~�E�N�D�F�K�� �]�D�G�Q�H�M�� �V�W�H�Q�\��
�H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M���G�U�H�Y�H�Q�H�M���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\ pri tlakoch 588 Pa, 716 Pa, 814 Pa a 941 Pa. 

�7�D�E�X���N�D������ �=�i�N�O�D�G�Q�i���I�U�H�N�Y�H�Q�F�L�D���W�y�Q�X �H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M �S�t�ã�"�D�O�\���± so zadnou stenou dreva JV 1 (Hz). 

�+�U�~�E�N�D���V�W�H�Q�\���������: 6 mm 5 mm 4 mm 3 mm 2 mm 1 mm 0,5 mm 

�7�O�D�N���Y���V�\�V�W�p�P�H���Y�]�G�X�ã�Q�L�F�H�����������;�� 

 
 �=�i�N�O�D�G�Q�i��frekvencia f (Hz)  

 

588 Pa  522,18  522,18  522,18  522,18  522,18  522,18  516,80  

716 Pa  527,56  527,56  527,56  527,56  527,56  522,18  522,18  

814 Pa  527,56  527,56  527,56  527,56  527,56  527,56  522,18  

941 Pa  527,56  527,56  527,56  527,56  527,56  527,56  527,56  

 
�9�ê�V�O�H�G�N�\�� �Q�D�� �2�E�U�i�]�N�R�F�K�� �������± �������� �Q�D�]�Q�D�þ�X�M�~���� �å�H�� �S�U�L�� �]�P�H�Q�ã�R�Y�D�Q�t�� �K�U�~�E�N�\�� �]�D�G�Q�H�M�� �V�W�H�Q�\�� �S�t�ã�"�D�O�\��
�]�K�R�W�R�Y�H�Q�H�M�� �]�� �G�U�H�Y�D�� �M�D�Y�R�U�D���� �Q�H�G�R�F�K�i�G�]�D�� �N�X���Y�ê�U�D�]�Q�H�M�ã�H�M�� �]�P�H�Q�H�� �K�O�D�G�L�Q�\���D�N�X�V�W�L�F�N�p�K�R�� �W�O�D�N�X��
�]�i�N�O�D�G�Q�H�M�� �I�U�H�N�Y�H�Q�F�L�H (1f) �D�Q�L�� �Y�\�ã�ã�t�F�K�� �K�D�U�P�R�Q�L�F�N�ê�F�K�� Mierne zmeny �M�H�� �P�R�å�Q�p���S�R�]�R�U�R�Y�D�"�� �S�U�L��
�Y�\�ã�ã�t�F�K���K�D�U�P�R�Q�L�F�N�ê�F�K �I�U�H�N�Y�H�Q�F�L�i�F�K�����Y�ê�U�D�]�Q�H�M�ã�L�H���V�~��pri 11f. �3�U�L���]�D�G�Q�H�M���G�R�ã�W�L�þ�N�H���]���G�U�H�Y�D���M�D�Y�R�U�D��
�V�D���]�Q�t�å�H�Q�L�H���]�i�N�O�D�G�Q�H�M���I�U�H�N�Y�H�Q�F�L�H���S�U�H�M�D�Y�L�O�R���K�O�D�Y�Q�H���S�U�L���Q�D�M�Q�L�å�ã�R�P���W�O�D�N�X�����������3�D���S�U�L���K�U�~�E�N�H��steny 
0,5 �P�P���� �=�� �X�Y�H�G�H�Q�p�K�R�� �Y�\�S�O�ê�Y�D���� �å�H�� �S�U�L�� �]�P�H�Q�ã�R�Y�D�Q�t�� �K�U�~�E�N�\���]�D�G�Q�H�M�� �V�W�H�Q�\�� �S�t�ã�"�D�O�\�� �]�R�V�W�i�Y�D��
�]�D�F�K�R�Y�D�Q�i�� �I�D�U�E�D�� �]�Y�X�N�X�� �D�N�R�� �D�M�� �K�O�D�G�L�Q�D���D�N�X�V�W�L�F�N�p�K�R�� �W�O�D�N�X���� �.�� �S�R�G�R�E�Q�p�P�X�� �Y�ê�V�O�H�G�N�X�� �G�R�V�S�H�O�� �D�M 

FLETCHER �����������������N�W�R�U�ê���W�D�N�W�L�H�å���]�L�V�W�L�O�����å�H���G�U�X�K���G�U�H�Y�D���]�U�H�M�P�H���Q�H�P�i���å�L�D�G�Q�\���Y�ê�]�Q�D�P�Q�ê���Y�S�O�\�Y���Q�D����
kvalitu zvuku drevenej �R�U�J�D�Q�R�Y�H�M�� �S�t�ã�"�D�O�\���� �,�Q�D�N�� �M�H �W�R�� �Y�ã�D�N�� �V�� �K�U�~�E�N�R�X�� �V�W�H�Q�\�� �S�t�ã�"�D�O�\���� �6�W�H�Q�\��
�S�t�ã�"�D�O�\���P�{�å�X���Y�L�E�U�R�Y�D�"��v �G�{�V�O�H�G�N�X���W�X�U�E�X�O�H�Q�W�Q�p�K�R���S�U�~�G�H�Q�L�D���Y�]�G�X�F�K�X�����ã�t�U�H�Q�L�D���V�D��tlakovej vlny), 
a teda �P�{�å�X���P�D�"���Y�S�O�\�Y �Q�D���]�Y�X�N���S�t�ã�"�D�O�\. BACKUS A HUNDLEY ���������������S�U�H�X�N�i�]�D�O�L�����å�H���Y�L�E�U�X�M�~�F�H��
�V�W�H�Q�\���]�Q�L�å�X�M�~���]�i�N�O�D�G�Q�~���I�U�H�N�Y�H�Q�F�L�X�����þo potvrdili aj �Q�D�ã�H���P�H�U�D�Q�L�D���Y���S�U�t�S�D�G�H���]�D�G�Q�H�M���G�R�ã�W�L�þ�N�\ a to 
�Q�D�M�P�l���K�U�~�E�N�\�� �������� �P�P���� �� �3�R�N�O�H�V�� �]�i�N�O�D�G�Q�H�M�� �I�U�H�N�Y�H�Q�F�L�H �S�U�L�� �V�W�H�Q�þ�R�Y�D�Q�t�� �]�D�G�Q�H�M�� �V�W�H�Q�\�� �M�H�� �P�R�å�Q�p��
�Y�\�V�Y�H�W�O�L�"�� �D�M�� �]�Y�ê�ã�H�Q�L�X�� �K�R�G�Q�R�W�\�� �W�]�Y���� �R�W�Y�R�U�R�Y�H�M�� �N�R�U�H�N�F�L�H���� �7�R�� �]�Q�D�P�H�Q�i���� �å�H�� �P�L�H�V�W�R���� �Y�� �N�W�R�U�R�P�� �V�D��
�Y�\�U�R�Y�Q�i�Y�D�� �D�N�X�V�W�L�F�N�ê���W�O�D�N�� �S�t�ã�"�D�O�\�� �V�� �E�D�U�R�P�H�W�U�L�F�N�ê�P�� �W�O�D�N�R�P�� �R�N�R�O�L�D���� �V�D�� �Y�\�V�~�Y�D�� �V�P�H�U�R�P�� �Y�R�Q�� �]��
�S�t�ã�"�D�O�\���� �þ�t�P�� �V�D�� �]�Y�l�þ�ã�X�M�H�� �G���å�N�D���Y�]�G�X�F�K�R�Y�p�K�R���V�W���S�F�D v �V�W�R�M�D�W�R�P�� �Y�O�Q�H�Q�t���D�� �N�O�H�V�i�� �]�i�N�O�D�G�Q�i��
�I�U�H�N�Y�H�Q�F�L�D�����9���S�U�t�S�D�G�H�����å�H���V�W�H�Q�\���S�t�ã�"�D�O�\���V�~���G�R�V�W�D�W�R�þ�Q�H���K�U�X�E�p���D�O�H�E�R���]�K�R�W�R�Y�H�Q�p���]���G�U�H�Y�D �V���Y�\�ã�ã�R�X��
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�K�X�V�W�R�W�R�X���� �Y�S�O�\�Y�� �Y�L�E�U�i�F�L�t�� �V�W�L�H�Q�� �S�t�ã�"�D�O�\�� �Q�D�� �]�Y�X�N�� �M�H�� �P�L�Q�L�P�i�O�Q�\���� �M�H�� �P�R�å�Q�p�� �K�R�� �]�L�V�W�L�"�� �O�H�Q��
�D�N�X�V�W�L�F�N�ê�P�L���P�H�U�D�Q�L�D�P�L�����Q�L�H���V�X�E�M�H�N�W�t�Y�Q�H��hodnoten�t�P�����X�G�V�N�ê�P��sluchom. 
�3�U�L�� �S�R�X�å�L�W�t�� �M�D�Y�R�U�D�� �Q�D�� �]�D�G�Q�~�� �G�R�ã�W�L�þ�N�X�� �H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M�� �S�t�ã�"�D�O�\�� �V�D�� �K�O�D�G�L�Q�D���D�N�X�V�W�L�F�N�p�K�R�� �W�O�D�N�X 
�K�D�U�P�R�Q�L�F�N�ê�F�K�� �]�O�R�å�L�H�N�� �V�S�H�N�W�U�D�� �]�Y�\�ã�R�Y�D�O�D�� �V�� �U�D�V�W�~�F�L�P�� �W�O�D�N�R�P�� �S�U�L�� �N�D�å�G�H�M�� �K�U�~�E�N�H�� �R�N�U�H�P�� �S�U�Y�H�M��
�Y�\�ã�ã�H�M�� �K�D�U�P�R�Q�L�F�N�H�M�� �]�O�R�å�N�\ (2f). Tu sa hladina �D�N�X�V�W�L�F�N�p�K�R�� �W�O�D�N�X���]�Y�ê�ã�L�O�D�� �V�� �U�D�V�W�~�F�L�P�� �W�O�D�N�R�P��
�P�L�Q�L�P�i�O�Q�H�����W���M���� �R�������� �D�å�������� �G�%���� �S�U�L�þ�R�P���K�O�D�G�L�Q�D���D�N�X�V�W�L�F�N�p�K�R���W�O�D�N�X��pri tlakoch 588 Pa a 941 Pa 
bo�O�D���W�D�N�P�H�U���L�G�H�Q�W�L�F�N�i���R�N�U�H�P���Q�D�M�P�H�Q�ã�t�F�K���K�U�~�E�R�N���������P�P���D�����������P�P����   

5 �=�i�Y�H�U 
Drevo je popri kove �Q�D�M�S�R�X�å�t�Y�D�Q�H�M�ã�t�P���D���Q�H�R�G�P�\�V�O�L�W�H���Q�ê�P �P�D�W�H�U�L�i�O�R�P���S�U�L���V�W�D�Y�E�H���K�X�G�R�E�Q�p�K�R��
�Q�i�V�W�U�R�M�D�� �D�N�ê�P�� �M�H��organ. �9�ê�V�O�H�G�N�\�� �H�[�S�H�U�L�P�H�Q�W�R�Y�� �V�N�~�P�D�M�~�F�L�F�K�� �Y�S�O�\�Y�� �]�D�G�Q�H�M�� �V�W�H�Q�\�� �G�U�H�Y�H�Q�H�M��
organovej otvo�U�H�Q�H�M���S�t�ã�"�D�O�\�� �]�� �G�U�H�Y�D �M�D�Y�R�U�D���K�R�U�V�N�p�K�R���Q�D���I�U�H�N�Y�H�Q�þ�Q�p���V�S�H�N�W�U�X�P���� �]�Y�X�N�X���S�t�ã�"�D�O�\��
�X�N�D�]�X�M�~���� �å�H�� �]�Q�L�å�R�Y�D�Q�L�H�� �K�U�~�E�N�\�� �V�W�H�Q�\�� �V�D�� �S�U�H�M�D�Y�t�� �P�L�H�U�Q�\�P�� �S�R�N�O�H�V�R�P�� �]�i�N�O�D�G�Q�H�M�� �I�U�H�N�Y�H�Q�F�L�H��
a �P�D�O�ê�P�L��zmenami hladiny �D�N�X�V�W�L�F�N�p�K�R�� �W�O�D�N�X �Y�\�ã�ã�t�F�K�� �K�D�U�P�R�Q�L�F�N�ê�F�K�� �]�O�R�å�L�H�N���� �þ�R�� �Y�ã�D�N��
�]�i�V�D�G�Q�ê�P���V�S�{�V�R�E�R�P���Q�H�P�H�Q�t���]�Y�X�N�R�Y�ê���F�K�D�U�D�N�W�H�U���Y�ê�V�O�H�G�Q�p�K�R���W�y�Q�X�����9�ê�V�O�H�G�N�\���W�L�H�å���Q�D�]�Q�D�þ�X�M�~�����å�H��
javor s �P�H�Q�ã�R�X�� �K�U�~�E�N�R�X��je vhod�Q�ê �S�U�H�� �S�R�X�å�L�W�L�H�� �D�M�� �S�U�L�� �Y�\�ã�ã�t�F�K�� �W�O�D�N�R�F�K�� �Y �V�\�V�W�p�P�H �Y�]�G�X�ã�Q�L�F�H��
organa. 
�3�R�þ�H�W�� �D�� �S�R�P�H�U�� �K�D�U�P�R�Q�L�F�N�ê�F�K�� �]�O�R�å�L�H�N�� �D�N�R�� �D�M�� �K�O�D�G�L�Q�D���D�N�X�V�W�L�F�N�p�K�R�� �W�O�D�N�X��jed�Q�R�W�O�L�Y�ê�F�K��
harmonic�N�ê�F�K�� �]�O�R�å�L�H�N�� �X�U�þ�X�M�~�� �I�D�U�E�X�� �]�Y�X�N�X���� �=�Y�ê�ã�H�Q�L�H�� �K�O�D�G�L�Q�\���D�N�X�V�W�L�F�N�p�K�R�� �W�O�D�N�X �Y�\�ã�ã�t�F�K��
�K�D�U�P�R�Q�L�F�N�ê�F�K�� �]�O�R�å�L�H�N�� ���X�G�V�N�p�� �X�F�K�R�� �V�X�E�M�H�N�W�t�Y�Q�H�� �Y�Q�t�P�D�� �D�N�R�� �M�H�P�Q�p�� �]�R�V�W�U�H�Q�L�H�� �]�Y�X�N�X�� �S�t�ã�"�D�O�\����
�9�]�K���D�G�R�P�� �Q�D�� �Y�\�ã�ã�L�H�� �X�Y�H�G�H�Q�p�� �Y�ê�V�O�H�G�N�\�� �M�H�� �P�R�å�Q�p�� �N�R�Q�ã�W�D�W�R�Y�D�"���� �å�H�� �S�R�X�å�L�W�t�P�� �Y�\�ã�ã�L�Hho tlaku v 
�V�\�V�W�p�P�H���Y�]�G�X�ã�Q�L�F�H���M�H���P�R�å�Q�p���Y�\�N�R�P�S�H�Q�]�R�Y�D�"���S�R�N�O�H�V���]�i�N�O�D�G�Q�H�M���I�U�H�N�Y�H�Q�F�L�H���S�t�ã�"�D�O�\���S�U�L���P�H�Q�ã�H�M��
�K�U�~�E�N�H���]�D�G�Q�H�M���V�W�H�Q�\���E�H�]���S�R�U�X�ã�H�Q�L�D���M�H�M���V�W�D�E�L�O�L�W�\���D���F�H�O�L�V�W�Y�R�V�W�L�� 
Z �Y�ê�V�O�H�G�N�R�Y�� �W�D�N�W�L�H�å�� �Y�\�S�O�ê�Y�D���� �å�H�� �S�R�X�å�L�W�t�P�� �G�R�ã�W�L�þ�L�H�N�� �P�H�Q�ã�H�M�� �K�U�~�E�N�\�� �Q�D�� �G�U�H�Y�H�Q�~�� �R�U�J�D�Q�R�Y�~��
�S�t�ã�"�D�O�X�� �M�H�� �P�R�å�Q�p�� �]�Q�t�å�L�"�� �V�S�R�W�U�H�E�X�� �N�Y�D�O�L�W�Q�p�K�R�� �G�U�H�Y�D�� �E�H�]�� �Y�ê�U�D�]�Q�H�M�ã�L�H�K�R�� �Y�S�O�\�Y�X�� �Q�D�� �Y�O�D�V�W�Q�R�V�W�L�� �D��
�F�K�D�U�D�N�W�H�U���]�Y�X�N�X���R�U�J�D�Q�R�Y�H�M���S�t�ã�"�D�O�\�� 
�6�N�~�P�D�Q�L�H�� �Y�S�O�\�Y�X�� �K�U�~�E�N�\�� �]�D�G�Q�H�M�� �G�R�ã�W�L�þ�N�\�� �D�� �W�O�D�N�X�� �Q�D�� �]�Y�X�N�� �G�U�H�Y�H�Q�H�M�� �R�U�J�D�Q�R�Y�H�M�� �S�t�ã�"�D�O�\�� �V�D��
�U�H�D�O�L�]�R�Y�D�O�R�� �Q�D�� �H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�M�� �S�t�ã�"�D�O�H�� �V�� �N�R�Q�N�U�p�W�Q�R�X�� �P�H�Q�]�~�U�R�X���� �S�U�H�W�R�� �]�i�Y�H�U�\�� �Y�\�F�K�i�G�]�D�M�~�F�H�� �]��
�Y�ê�V�O�H�G�N�R�Y�� �P�H�U�D�Q�t�� �Q�L�H�� �M�H�� �P�R�å�Q�p�� �]�R�Y�ã�H�R�E�H�F���R�Y�D�"���� �(�ã�W�H�� �M�H�� �S�R�W�U�H�E�Q�p�� �� �V�N�~�P�D�"�� �Y�\�ã�ã�L�H�� �X�Y�H�G�H�Q�ê��
�Y�S�O�\�Y���K�U�~�E�N�\���D���W�O�D�N�X���D�M���S�U�L���S�t�ã�"�D�O�i�F�K���V���R�G�O�L�ã�Q�ê�P�L���P�H�Q�]�~�U�D�P�L�� 
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�3�U�t�V�S�H�Y�R�N��vznikol �Y���U�i�P�F�L���J�U�D�Q�W�R�Y�p�K�R���S�U�R�M�H�N�W�X���9�(�*�$���þ�� 2/0106/�������Ä�'�U�H�Y�H�Q�ê���S�t�ã�"�D�O�R�Y�ê���I�R�Q�G��
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�3�$�1�*�$�/�/�2���� �'������ �%�$�8�(�5�2�9�È���� �9������ �-�(�6�=�(�2�9�È���� �/������ �%�8�ý�.�2�9�È���� �0������ �3�8�â�.�È�5�2�9�È���� �$������
�.�5�$�.�2�9�È�����/�������%�$�5�È�7�+�����3�������â�7�$�)�8�5�$�����$�������1�$�*�<�����â�������	���ý�8�/�Ë�.�����0����2021. �%�L�R�S�U�H�S�D�U�i�W��
z Exiguobact�H�U�L�X�P�� �X�Q�G�D�H���� �V�S�{�V�R�E�� �M�H�K�R�� �Y�ê�U�R�E�\�� �D�� �M�H�K�R�� �S�R�X�å�L�W�L�H�� �Ò�U�D�G�� �S�U�L�H�P�\�V�H�O�Q�p�K�R��
�Y�O�D�V�W�Q�t�F�W�Y�D���6�O�R�Y�H�Q�V�N�H�M���U�H�S�X�E�O�L�N�\. 
�â�7�$�)�8�5�$���� �$�Q�G�U�H�M���� �â�W�H�I�D�Q���1�$�*�<���� �0�D�U�W�L�Q���ý�8�/�Ë�.���� �$�Q�G�U�H�M���ý�(�3�(�&���� �3�H�W�H�U���%�$�5�7�$���D���â�W�H�I�D�Q��
NAGY. �+�L�V�W�R�U�L�F�N�p�� �R�U�J�D�Q�\�� �&�D�U�O�D�� �/�H�R�S�R�O�G�D�� �:�H�J�H�Q�V�W�H�L�Q�D�� �Q�D�� �~�]�H�P�t�� �6�O�R�Y�H�Q�V�N�D���� ���7�K�H> 
historical pipe organs of Carl Leopold Wegenstein in Slovakia�����5�H�Y�~�F�D�����4�X�L�U�L�Q�X�V�����R�E�þ�L�D�Q�V�N�H��
�]�G�U�X�å�H�Q�L�H�����������������,�6�%�1��������-80-972541-2-4. 

Summary 
Properties of Maple Wood and its Possible Influence on the Sound Quality of a Wooden 
Organ Pipe. Wood is the most used and essential material in the construction of a musical 
instrument such as an organ. The results of experiments investigating the effect of the back 
plate of the open organ pipe made of maple wood on the frequency spectrum of the sound of 
the pipe show that reducing the thickness of the plate is manifested by a slight decrease in the 
fundamental frequency and small changes in the intensity level of higher harmonic 
components, which, however, does not fundamentally change the sound character of the 
resulting tone. The results also indicate that maple with a relatively smaller thickness of 
material is suitable for use even at higher pressures in the organ airbox system. The number 
and ratio of harmonic components as well as the level of intensity of individual harmonic 
components determine the colour of the sound, while an increase in the intensity level of 
higher harmonic components of the sound is subjectively perceived by the human ear as a 
subtle sharpening of the sound of the pipe. It can be concluded that by using a higher pressure 
in the airbox system, it is possible to compensate for the decrease in the fundamental 
frequency of the pipe with a smaller thickness of the back wall without violating its stability 
and integrity. The results also show that by using plates of smaller thickness for a wooden 
organ pipe, it is possible to reduce the consumption of quality wood without significantly 
affecting the properties and character of the organ pipe sound. 

Keywords 
Organ; wooden pipe; physical and acoustical characteristics; maple wood. 
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�ÒVOD DO AKUSTIKY D�5�(�9�(�1�é�&�+��STAVIEB �±  
O�%�<�7�1�e��PRIESTORY NA B�È�=�(��DREVA  

�0�D�U�W�L�Q���ý�X�O�t�N, �0�L�F�K�D�O���+�U�þ�N�D 

1 �Ò�Y�R�G 
V �D�U�F�K�L�W�H�N�W�~�U�H���� �Y�Q�t�P�D�Q�H�M���O�D�L�N�R�P���D �E�H�å�Q�ê�P���X�å�t�Y�D�W�H���R�P���� �E�D�G�D�"�� �W�U�H�Q�G���Q�i�Y�U�D�W�X���N �W�U�D�G�t�F�L�im-hoci 
�S�U�H�W�D�Y�H�Q�ê�P�� �G�R�� �P�R�G�H�U�Q�ê�F�K�� �I�R�U�L�H�P���� �1�D�W�t�Y�Q�H�� �G�U�H�Y�R�� �D�N�R�� �Y�ê�V�R�V�W�Q�H�� �S�U�t�U�R�G�Q�ê�� �P�D�W�H�U�L�i�O�� �V�Y�R�M�R�X��
�Y�ê�Q�L�P�R�þ�Q�R�X���� �W�H�N�W�R�Q�L�N�R�X���� �N�W�R�U�~�� �Y�Q�t�P�D�P�H�� �Y �Q�D�G�þ�D�V�R�Y�ê�F�K�� �D�U�F�K�L�W�H�N�W�R�Q�L�F�N�ê�F�K�� �G�L�H�O�D�F�K���� �M�H�� �]�Y�O�i�ã�"��
�F�L�W�O�L�Y�R���Y�Q�t�P�D�Q�ê���Y �G�Q�H�ã�Q�H�M���X�S�R�Q�i�K���D�Q�H�M���D pretechnizovanej dobe. V �P�D�W�H�U�L�i�O�R�Y�R�P���L�Q�å�L�Q�L�H�U�V�W�Y�H��
�V�D���Y�\�Y�t�M�D�M�~���P�R�G�H�U�Q�p���N�R�P�S�R�]�L�W�Q�p���P�D�W�H�U�L�i�O�\���D �W�H�F�K�Q�R�O�y�J�L�H�����N�W�R�U�p���S�R�V�~�Y�D�M�~���P�R�å�Q�R�V�W�L���P�R�G�H�U�Q�ê�F�K��
�G�U�H�Y�H�Q�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t���� �3�R�� �G�U�H�Y�H�� �]�D�þ�t�Q�D�M�~�� �V�L�D�K�D�"�� �P�Q�R�K�t�� �S�U�R�M�H�N�W�D�Q�W�L�� �D�N�R�� �S�R�� �Q�i�V�W�U�R�M�L�� �Q�i�Y�U�D�W�X��
�Ä�G�X�F�K�R�Y�Q�D�³���G�R���D�U�F�K�L�W�H�Nt�~�U�\���± �S�U�t�N�O�D�G�R�P���P�{�å�H���E�\�"���R�U�J�D�Q�L�F�N�i���D�U�F�K�L�W�H�N�W�~�U�D�������X�G�V�N�p�P�X���I�D�N�W�R�Uu 
v dizajne a �D�U�F�K�L�W�H�N�W�~�U�H�� �S�U�L�E�X�G�O�D�� �Q�R�Y�i�� �G�L�P�H�Q�]�L�D���± �Y�S�O�\�Y�� �Q�D�� �X�å�t�Y�D�W�H���D�� �Y dotyku s �X�P�H�O�ê�P��
�P�D�W�H�U�L�i�O�Q�\�P���S�U�R�V�W�U�H�G�t�P�����âTEFKO A KOL., 2021). 
Drevostavby, resp. �V�W�D�Y�E�\���Q�D���E�i�]�H���G�U�H�Y�D, sa v �V�~�þ�D�V�Q�R�V�W�L  �U�H�D�O�L�]�X�M�~���Q�L�H�O�H�Q���D�N�R���E�\�W�R�Y�p���E�X�G�R�Y�\��
ale a�M���Q�H�E�\�W�R�Y�p���E�X�G�R�Y�\���] �K���D�G�L�V�N�D���þ�O�H�Q�H�Q�L�D���V�W�D�Y�L�H�E���S�R�G���D���V�W�D�Y�H�E�Q�p�K�R���]�i�N�R�Q�D�����3�R�G���Q�H�E�\�W�R�Y�ê�P�L��
�E�X�G�R�Y�D�P�L���V�L���P�{�å�H�P�H���S�U�H�G�V�W�D�Y�L�"�����K�R�W�H�O�\�����P�R�W�H�O�\�����S�H�Q�]�L�y�Q�\�����E�X�G�R�Y�\���S�U�H���ã�N�R�O�V�W�Y�R�����]�G�U�D�Y�R�W�Q�t�F�N�H��
a �V�R�F�L�i�O�Q�H�� �]�D�U�L�D�G�H�Q�L�D���� �ã�S�R�U�W�R�Y�p�� �K�D�O�\, �D�W���������� �6�D�P�R�]�U�H�M�P�H�� �S�R�P�H�U�� �Q�R�Y�R�V�W�D�Y�L�H�E���� �N�G�H�� �Q�R�V�Q�ê��
�N�R�Q�ã�W�U�X�N�þ�Q�ê���P�D�W�H�U�L�i�O���M�H���Q�D���E�i�]�H���G�U�H�Y�D���M�H���R�S�U�R�W�L���D�M���Q�D�S�U�t�N�O�D�G���Q�D�ã�t�P���]�i�S�D�G�Q�ê�P���V�X�V�H�G�R�P���ý�5���D�V�L��
���� �N�U�i�W�� �P�H�Q�ã�t���� �D�O�H�� �S�R�]�L�W�t�Y�X�P�� �M�H���� �å�H�� �S�R�þ�H�W�� �G�U�H�Y�R�V�W�D�Y�L�H�E�� �D�M�� �Q�D�� �V�O�R�Y�H�Q�V�N�R�P�� �V�W�D�Y�H�E�Q�R�P�� �W�U�K�X��
�N�D�å�G�R�U�R�þ�Q�H���U�D�V�W�L�H�� 
�$�N�W�X�i�O�Q�H���G�U�H�Y�R�V�W�D�Y�E�\���V�S�����D�M�~���Y�ã�H�W�N�\���]�i�N�O�D�G�Q�H���S�R�å�L�D�G�D�Y�N�\���Q�D���V�W�D�Y�E�\���S�R�G���D���R�V�R�E�L�W�p�K�R���S�U�H�G�S�L�V�X����
�'�U�H�Y�R�� �D�N�R�� �]�i�N�O�D�G�Q�ê�� �V�W�D�Y�H�E�Q�ê�� �P�D�W�H�U�L�i�O�� �P�i�� �Y�ê�E�R�U�Q�p�� �P�H�F�K�D�Q�L�F�N�p�� �Y�O�D�V�W�Q�R�V�W�L�� �Y�]�K���D�G�R�P��k 
hmotnosti. P�U�R�W�L�S�R�å�L�D�U�Q�D�� �E�H�]�S�H�þ�Q�R�V�"��bola �S�U�H�� �G�U�H�Y�H�Q�p�� �V�W�D�Y�E�\�� �S�U�t�V�Q�D���� �D�Y�ã�D�N�� �R�G�� �U�R�N�X�� ����������
nastala �U�H�Y�t�]�L�D���6�7�1������������-1:2017, �þ�R�K�R���Y�ê�V�O�H�G�N�R�P���M�H���P�R�å�Q�R�V�"���D�N�W�X�i�O�Q�H���V�W�D�Y�D�"�������± �S�R�G�O�D�å�Q�p��
drevostavby. Ke���å�H�� �Y �V�N�O�D�G�E�i�F�K�� �G�U�H�Y�H�Q�ê�F�K�� �V�W�D�Y�L�H�E�� �M�H�� �~�þ�L�Q�Q�i�� �W�H�S�H�O�Q�i�� �L�]�R�O�i�F�L�D���� �S�R�S�U�L�� �L�Q�ê�F�K��
�W�\�S�R�F�K�� �Q�R�V�Q�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �Q�D�V�W�i�Y�D�� �~�V�S�R�U�D�� �Y �K�U�~�E�N�H�� �S�U�L�� �]�D�F�K�R�Y�D�Q�t���Y�\�V�R�N�R�P�� �L�]�R�O�D�þ�Q�R�P��
�ã�W�Dndarde. 
�+�O�D�Y�Q�ê�P���F�L�H���R�P��v odbore �D�N�X�V�W�L�N�D���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E���M�H��nielen �Q�i�Y�U�K���R�S�W�L�P�i�O�Q�\�F�K���P�D�W�H�U�L�i�O�R�Y��
�N�R�Q�ã�W�U�X�N�þ�Q�H�M���V�N�O�D�G�E�\���R�E�\�W�Q�H�M���G�U�H�Y�H�Q�H�M���V�W�D�Y�E�\�� �D�O�H���D�M���Y�]�i�M�R�P�Q�p���V�S�R�M�H�Q�L�H���D napojenie deliacich 
�N�R�Q�ã�W�U�X�N�F�L�t�� �W�D�N�� aby �V�N�~�P�D�Q�p�� �S�D�U�D�P�H�W�U�H�� �D�N�X�V�W�L�N�\�� �V�S�����D�O�L�� �Q�L�H�O�H�Q�� �O�H�J�L�V�O�D�W�t�Y�Q�H�� �S�R�å�L�D�G�D�Y�N�\��
�Y�\�S�O�ê�Y�D�M�~�F�H���] �D�N�W�X�i�O�Q�H���S�O�D�W�Q�ê�F�K���Q�R�U�L�H�P�����D�O�H���D�E�\���E�R�O���]�D�E�H�]�S�H�þ�H�Q�ê���F�H�O�N�R�Y�ê���D�N�X�V�W�L�F�N�ê���N�R�P�I�R�U�W���D��
�N�Y�D�O�L�W�D���å�L�Y�R�W�D���M�H�G�Q�R�W�O�L�Y�F�R�Y�����N�W�R�U�ê�P���M�H���V�W�D�Y�E�D���Q�D���E�i�]�H���G�U�H�Y�D��  �R�G�R�Y�]�G�D�Q�i �G�R���X�å�t�Y�D�Q�L�D��  

1.1 �6�W�D�Y�H�E�Q�i���D�N�X�V�W�L�N�D 
�6�W�D�Y�H�E�Q�i�� �D�N�X�V�W�L�N�D�� �D�N�R�� �V�~�þ�D�V�"�� �Y�H�G�H�F�No-�W�H�F�K�Q�L�F�N�H�M�� �G�L�V�F�L�S�O�t�Q�\�� �D�N�X�V�W�L�N�\ �V�D�� �]�D�R�E�H�U�i�� �ã�W�~�G�L�R�P�� �D��
�D�S�O�L�N�i�F�L�R�X�� �S�R�]�Q�D�W�N�R�Y�� �R�� �ã�t�U�H�Q�t�� �]�Y�X�N�X�� �Y�� �E�X�G�R�Y�i�F�K�� �]�� �K���D�G�L�V�N�D�� �]�Y�X�N�R�Y�H�M�� �L�]�R�O�i�F�L�H�� �6�W�D�Y�H�E�Q�i��
akusti�N�D���V�D���]�D�X�M�t�P�D���R���]�Y�X�N�R�Y�p���M�D�Y�\���D���V�~�Y�L�V�O�R�V�W�L���Y���X�]�D�Y�U�H�W�R�P���S�U�L�H�V�W�R�U�H. �6�W�D�Y�H�E�Q�i���D�N�X�V�W�L�N�D���M�H���Y�R��
�I�i�]�H�� �S�U�R�M�H�N�W�R�Y�H�M�� �S�U�t�S�U�D�Y�\�� �Y�� �������� �V�W�R�U�R�þ�t�� �Y�H���P�L�� �D�N�W�X�i�O�Q�R�X�� �W�p�P�R�X����V �U�i�P�F�L�� �]�Y�ê�ã�H�Q�ê�F�K�� �Q�i�U�R�N�R�Y��
a �L�Q�I�R�U�P�R�Y�D�Q�R�V�W�L���V�W�D�Y�H�E�Q�t�N�R�Y�����]�D�þ�t�Q�D���E�\�"���N�R�Q�W�U�R�O�D���P�H�U�D�Q�t�P���K�O�X�N�X���R�E�\�W�Q�p�K�R���S�U�L�H�V�W�R�U�X�����Y�Q�~�W�U�L��
�D�N�R���D�M���Y���M�H�M���R�N�R�O�t�����D���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t���L�Q���V�L�W�X���Y�H���P�L���å�L�D�G�D�Q�i �D���R�E�O�L�J�i�W�Q�D.   
�7�H�F�K�Q�L�F�N�ê���S�R�N�U�R�N���Y oblasti merania a �V�L�P�X�O�i�F�L�t���Y �V�~�þ�D�V�Q�R�V�W�L���X�P�R�å���X�M�H���Q�L�H�O�H�Q���O�H�S�ã�L�H���S�R�V�~�G�H�Q�L�H��
�H�[�L�V�W�X�M�~�F�L�F�K�� �M�H�G�Q�R�G�X�F�K�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �D �S�U�L�E�O�L�å�Q�p�� �X�U�þ�H�Q�L�H�� �L�F�K�� �L�]�R�O�D�þ�Q�ê�F�K�� �V�F�K�R�S�Q�R�V�W�t�� �Y �ã�W�i�G�L�X��
�Q�i�Y�U�K�X�����D�O�H���D�M���L�G�H�Q�W�L�I�L�N�i�F�L�X���D�N�X�V�W�L�F�N�ê�F�K���P�R�V�W�R�Y�������U�L�H�ã�H�Q�L�H���G�H�W�D�L�O�R�Y���D �Y�ê�Y�R�M���D�N�X�V�W�L�F�N�\���]�O�R�å�H�Q�ê�F�K��
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�N�R�Q�ã�W�U�X�N�F�L�t���� �=�Y�X�N�R�Y�~�� �L�]�R�O�i�F�L�X�� �W�R�W�L�å�� �Q�H�Y�L�H�P�H�� �]�D�E�H�]�S�H�þ�L�"�� �L�E�D�� �]�Y�ê�ã�H�Q�t�P�� �K�U�~�E�N�\�� �X�U�þ�L�W�p�K�R��
�P�D�W�H�U�L�i�O�X�����W�D�N���D�N�R���S�U�L��napr. �Ä�]�D�W�H�S�O�H�Q�t���E�X�G�R�Y�\�³���D�O�H���L�E�D���N�R�Q�F�H�S�þ�Q�ê�P���U�L�H�ã�H�Q�t�P (RYCHT�È�5�,�.�2�9�È��

A KOL., 2019). �-�H�� �S�R�W�U�H�E�Q�p�� �D�O�H�� �S�R�]�Q�D�P�H�Q�D�"�� �å�H�� �]�O�H�S�ã�H�Q�L�H�� �D�N�X�V�W�L�F�N�ê�F�K�� �F�K�D�U�D�N�W�H�U�L�V�W�t�N�� danej 
drevostavby alebo konkr�p�W�Q�H�K�R���S�U�L�H�V�W�R�U�X���V�W�D�Y�E�\�����Q�H�P�{�å�H���E�\�"���U�H�D�O�L�]�R�Y�D�Q�i���Q�D���~�N�R�U  obmedzenia 
�]�i�N�O�D�G�Q�ê�F�K�� �S�R�å�L�D�G�D�Y�L�H�N�� �Q�D�� �V�W�D�Y�E�\���S�R�G���D �D�N�W�X�i�O�Q�H�K�R�� �S�O�D�W�Q�p�K�R���V�W�D�Y�H�E�Q�p�K�R���]�i�N�R�Q�D (napr. 
�P�H�F�K�D�Q�L�F�N�i �R�G�R�O�Q�R�V�"���D �V�W�D�E�L�O�L�W�D���U�H�V�S�����S�R�å�L�D�U�Q�D���R�G�R�O�Q�R�V�"����  
�$�N�X�V�W�L�F�N�p�� �Y�O�D�V�W�Q�R�V�W�t�� �V�W�D�Y�H�E�Q�ê�F�K�� �S�U�Y�N�R�Y�� �D �V�W�D�Y�H�E�Q�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t���� �S�U�H�Q�i�ã�D�"�� �]�Y�X�N�� �Y�]�G�X�F�K�R�P��
z �Y�R�Q�N�D�M�ã�L�H�K�R�� �S�U�R�V�W�U�H�G�L�D�� �G�R�� �Y�Q�~�W�R�U�Q�ê�F�K�� �S�U�L�H�V�W�R�U�R�Y�� ���S�U�L�M�t�P�D�F�L�H miestnosti) alebo medzi 
susediacimi miest�Q�R�V�"�D�P�L���� �Y�\�M�D�G�U�X�M�H�� �Y�]�G�X�F�K�R�Y�i�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"���� �3�U�L�� �Q�i�U�D�]�R�Y�R�P�� �Y�\�E�X�G�H�Q�t��
�V�W�D�Y�H�E�Q�ê�F�K�� �S�U�Y�N�R�Y�� �D �V�W�D�Y�H�E�Q�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t���� �S�U�H�Q�R�V��zvuku z �Y�\�E�X�G�H�Q�p�K�R�� �V�W�D�Y�H�E�Q�p�K�R�� �S�U�Y�N�X��
�D�O�H�E�R�� �N�R�Q�ã�W�U�X�N�F�L�H�� �M�H�� �I�R�U�P�R�X�� �D�N�X�V�W�L�F�N�ê�F�K�� �Y�L�E�U�i�F�L�t���� �$�N�X�V�W�L�F�N�p���Y�O�D�V�W�Q�R�V�W�t �W�D�N�W�R�� �Y�\�E�X�G�H�Q�ê�F�K��
�V�W�D�Y�H�E�Q�ê�F�K���S�U�Y�N�R�Y���D �V�W�D�Y�H�E�Q�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t���Y�\�Ma�G�U�X�M�H���N�U�R�N�R�Y�i���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"���� 
�3�U�H�� �P�L�H�V�W�Q�R�V�W�L���� �N�W�R�U�p�� �Q�H�P�D�M�~�� �V�S�R�O�R�þ�Q�~�� �G�H�O�L�D�F�X���N�R�Q�ã�W�U�X�N�F�L�X�� ���E�H�]�S�U�R�V�W�U�H�G�Q�H�� �Q�H�V�X�V�H�G�L�D������ �D�O�H�E�R��
�V�W�D�Y�H�E�Q�p���N�R�Q�ã�W�U�X�N�F�L�H���G�H�O�L�D���P�L�H�V�W�Q�R�V�W�L���V rozdielnym objemom alebo v �S�U�t�S�D�G�R�F�K���� �N�H���� �G�H�O�L�D�F�X��
�S�O�R�F�K�X���Q�L�H���M�H���P�R�å�Q�p���M�H�G�Q�R�]�Q�D�þ�Q�H���X�U�þ�L�", �N�Y�D�Q�W�L�I�L�N�X�M�H���ã�W�D�Q�G�D�U�G�L�]�R�Y�D�Q�ê���U�R�]�G�L�H�O���K�O�D�G�t�Q. 

1.2 �$�N�X�V�W�L�N�D���R�E�ê�Y�D�Q�p�K�R���S�U�L�H�V�W�R�U�X 
�$�N�X�V�W�L�F�N�i�� �S�R�K�R�G�D�� ���D�N�X�V�W�L�F�N�ê�� �N�R�P�I�R�U�W���� �Y�� �R�E�ê�Y�D�Q�H�M�� �V�W�D�Y�E�H�� �M�H�� �G�{�O�H�å�L�W�ê�P�� �D�V�S�H�N�W�R�P�� �]�� �S�R�K���D�G�X��
�N�Y�D�O�L�W�\�� �å�L�Y�R�W�D�� �þ�O�R�Y�H�N�D���� �6�W�D�Y�E�D�� �P�X�V�t�� �E�\�"�� �Q�D�Y�U�K�Q�X�W�i�� �D�� �S�R�V�W�D�Y�H�Q�i�� �W�D�N���� �D�E�\�� �K�O�X�N�� �D�� �Y�L�E�U�i�F�L�H��
�S�{�V�R�E�L�D�F�H���Q�D���X�å�t�Y�D�W�H���R�Y�� �V�W�D�Y�E�\���D�O�H�E�R���R�V�R�E�\�� �Y���E�O�t�]�N�R�V�W�L���V�W�D�Y�E�\���Q�H�S�U�H�N�U�R�þ�L�O�L���~�U�R�Y�H���� �N�W�R�U�i�� �E�\��
�R�K�U�R�]�R�Y�D�O�D�� �L�F�K�� �]�G�U�D�Y�L�H�� �S�U�t�S�D�G�Q�H�� �]�Q�H�P�R�å���R�Y�D�O�D�� �V�S�i�Q�R�N���� �R�G�G�\�F�K�� �D�� �Y�\�W�Y�i�U�D�O�D�� �D�M�� �R�S�W�L�P�i�O�Q�H��
�S�U�D�F�R�Y�Q�p���S�R�G�P�L�H�Q�N�\�� 
�=�Y�X�N���Y���X�]�D�Y�U�H�W�R�P���S�U�L�H�V�W�R�U�H���V�D���V�S�U�i�Y�D���D�N�R���X�]�D�Y�U�H�W�i���H�Q�H�U�J�L�D�����6�Q�D�å�t���V�D���G�R�V�W�D�"���Y�R�Q���]���X�]�D�Y�U�H�W�p�K�R��
�S�U�L�H�V�W�R�U�X�����S�U�L�þ�R�P���S�U�H�N�i�å�N�R�X���V�~���P�X���V�W�H�Q�\���D���V�W�U�R�S�\�� �U�H�V�S�����G�H�O�L�D�F�H���N�R�Q�ã�W�U�X�N�F�L�H�����2�G�U�i�å�D���V�D���R�G���V�W�L�H�Q��
�V�W�D�Y�E�\�� �D�� �]�Y�\�ã�X�M�H�� �~�U�R�Y�H���� �K�O�X�N�X�� �Y�� �X�]�D�Y�U�H�W�R�P�� �S�U�L�H�V�W�R�U�H���� �$�N�� �V�~�� �V�W�H�Q�\�� ���D�K�N�p�� �V�� �Y�\�V�R�N�R�X��
�S�U�L�H�]�Y�X�þ�Q�R�V�"�R�X���� �Y�l�þ�ã�L�Q�D�� �H�Q�H�U�J�L�H�� �V�D�� �Y�\�å�L�D�U�L�� �Y�R�Q�� �D�� �K�O�X�N�� �Y�Q�~�W�U�L�� �N�O�H�V�i���� �ý�t�P�� �V�~�� �W�L�H�W�R�� �S�H�Y�Q�H�M�ã�L�H����
�K�U�X�E�ã�L�H���D���K�P�R�W�Q�H�M�ã�L�H�����]�Y�X�N���V�D���R�G�U�i�å�D �R�G���V�W�L�H�Q���G�R���S�U�L�H�V�W�R�U�X���D���~�U�R�Y�H�����K�O�X�N�X���Y�]�U�D�V�W�i�� 
�9�K�R�G�Q�ê�� �Q�i�Y�U�K�� �D�� �V�S�U�i�Y�Q�D�� �W�H�F�K�Q�R�O�y�J�L�D�� �Y�ê�U�R�E�\�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �]�D�E�H�]�S�H�þ�L�D�� �V�S�O�Q�H�Q�L�H��
�Q�R�U�P�R�Y�D�Q�ê�F�K���� �U�H�V�S�����O�H�J�L�V�O�D�W�t�Y�Q�\�F�K �S�R�å�L�D�G�D�Y�L�H�N�� �Q�D�� �N�Y�D�O�L�W�X�� �Y�Q�~�W�R�U�Q�p�K�R�� �S�U�R�V�W�U�H�G�L�D���� �]�D�E�H�]�S�H�þ�L�D��
�G�R�V�W�D�W�R�þ�Q�~���Y�]�G�X�F�K�R�Y�~���D���N�U�R�N�R�Y�~���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"���V�W�D�Y�H�E�Q�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t���D�N�R���D�M���R�S�W�L�P�i�O�Q�\���þ�D�V��
�G�R�]�Y�X�N�X�� �Y�� �X�]�D�W�Y�R�U�H�Q�R�P�� �S�U�L�H�V�W�R�U�H�� �G�D�Q�p�K�R�� �W�\�S�X�� �V�W�D�Y�E�\���� �1�H�W�U�H�E�D�� �S�R�]�D�E�X�G�Q�~�"���� �å�H�� �S�U�L�� �Y�ê�V�W�D�Y�E�H��
�G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E���M�H���S�R�W�U�H�E�Q�H���G�E�D�"���Q�D���]�D�E�U�i�Q�H�Q�L�H���ã�t�U�H�Q�L�D��zvuku aj nepriamymi cestami (�âTEFKO 

A KOL., 2021). 

2 P�R�å�L�D�G�D�Y�N�\ na ochranu pred hlukom a �Y�L�E�U�i�F�L�D�P�L��v stavebnej akustike  
�ý�O�R�Y�H�N�� �M�H�� �Y�R�� �V�Y�R�M�R�P�� �R�N�R�O�t�� �G�H�Q�Q�H�� �Y�\�V�W�D�Y�H�Q�ê�� �K�O�X�N�X�� �] �U�{�]�Q�\�F�K�� �]�G�U�R�M�R�Y���� �9plyvy prostredia, v 
�N�W�R�U�R�P���V�D���G�H�Q�Q�H���S�R�K�\�E�X�M�H�P�H���P�D�M�~���Q�D�����X�G�V�N�ê���R�U�J�D�Q�L�]�P�X�V���V�W�U�H�V�X�M�~�F�L���~�þ�L�Q�R�N�����-�H�G�Q�ê�P���] �W�ê�F�K�W�R��
�Q�H�J�D�W�t�Y�Q�\�F�K���M�D�Y�R�Y���M�H���D�M���Q�D�G�P�H�U�Q�p���]�D�"�D�å�H�Q�L�H���K�O�X�N�R�P���] �R�N�R�O�L�W�p�K�R���S�U�R�V�W�U�H�G�L�D�����3�U�t�O�L�ã���V�L�O�Q�p�����S�U�t�O�L�ã��
�þ�D�V�W�p���Y �Q�H�Y�K�R�G�Q�~���G�R�E�X���D�O�H�E�R���Y �Q�H�Y�K�R�G�Q�R�P���P�L�H�V�W�H���V�D���Y�\�V�N�\�W�X�M�~�F�H���]�Y�X�N�\���V�~���S�U�H���Q�i�ã���R�U�J�D�Q�L�]�P�X�V 
�Q�H�å�L�D�G�~�F�H�����6�S�{�V�R�E�X�M�~���Q�D�ã�X���P�U�]�X�W�R�V�"�����Q�H�V�~�V�W�U�H�G�H�Q�R�V�"�����U�X�ã�t���Q�i�V���Y �S�U�i�F�L. T�L�H�W�R���]�Y�X�N�\���R�]�Q�D�þ�X�M�H�P�H��
�D�N�R���K�O�X�N�����1�D���K�O�X�N���V�D���Q�H�G�i���]�Y�\�N�Q�~�"�����Q�H�G�i���V�D���P�X���S�U�L�V�S�{�V�R�E�L�"�����-�H�K�R���~�U�R�Y�H�����Y�ã�D�N���H�[�S�R�Q�H�Q�F�L�i�O�Q�H��
�V�W�~�S�D���� 
Predpokladom ochrany proti hluku v �P�L�H�V�W�Q�R�V�W�L�D�F�K���E�X�G�R�Y���M�H���]�D�E�H�]�S�H�þ�H�Q�L�H���O�H�J�L�V�O�D�W�t�Y�Q�\�F�K resp. 
�Q�R�U�P�D�W�t�Y�Q�\�F�K���S�R�åiadaviek. Na Obr�i�]�N�X 1. je z�Q�i�]�R�U�Q�H�Q�ê �K�L�H�U�D�U�F�K�L�F�N�\���]�i�N�R�Q�R�G�D�U�Q�ê���V�\�V�W�p�P���6�5��
aj s �N�R�Q�N�U�p�W�Q�\�P�L���Y�\�K�O�i�ã�N�D�P�L���D �Q�R�U�P�D�P�L���Q�D���R�F�K�U�D�Q�X���þ�O�R�Y�H�N�D���S�U�R�W�L���K�O�X�N�X���D �Y�L�E�U�i�F�L�i�P���� 
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�2�E�U�i�]�R�N������ Postavenie noriem v �]�i�N�R�Q�R�G�D�U�Q�R�P���V�\�V�W�p�P�H���6�5. 

2.1 �9�\�K�O�i�ã�N�D���0�L�Q�L�V�W�H�U�V�W�Y�D���G�R�S�U�D�Y�\�����Y�ê�V�W�D�Y�E�\���D���U�H�J�L�R�Q�i�O�Q�H�K�R���U�R�]�Y�R�M�D���6�5������������ 
Stavby mu�V�L�D���E�\�"���Q�D�Y�U�K�Q�X�W�p���D���]�K�R�W�R�Y�H�Q�p���W�D�N�����D�E�\���V�S�����D�O�L���]�i�N�O�D�G�Q�p���S�R�å�L�D�G�D�Y�N�\���Q�D���V�W�D�Y�E�\�����S�R�G���D 
�R�V�R�E�L�W�Q�p�K�R���S�U�H�G�S�L�V�X�����3�R�]�H�P�Q�p���V�W�D�Y�E�\���P�X�V�L�D���V�S�����D�" �Q�D�V�O�H�G�R�Y�Q�p���S�R�å�L�D�G�D�Y�N�\: 

�x �0�H�F�K�D�Q�L�F�N�i���R�G�R�O�Q�R�V�"���D���V�W�D�E�L�O�L�W�D 
�x �3�R�å�L�D�U�Q�D���E�H�]�S�H�þ�Q�R�V�" 
�x �+�\�J�L�H�Q�D�����R�F�K�U�D�Q�D���]�G�U�D�Y�L�D���D���å�L�Y�R�W�Q�p�K�R��prostredia 
�x �%�H�]�S�H�þ�Q�R�V�"���V�W�D�Y�E�\���S�U�L���X�å�t�Y�D�Q�t 
�x �2�F�K�U�D�Q�D���S�U�H�G���K�O�X�N�R�P���D���Y�L�E�U�i�F�L�D�P�L�� 
�x �(�Q�H�U�J�H�W�L�F�N�i���~�V�S�R�U�Q�R�V�"�� 
�x �7�H�S�H�O�Q�i���R�F�K�U�D�Q�D 
V r�i�P�F�L�� �R�F�K�U�D�Q�\�� �S�U�H�G�� �K�O�X�N�R�P�� �D �Y�L�E�U�i�F�L�D�P�L�� �V�~���ã�S�H�F�L�I�L�N�R�Y�D�Q�p�� �V�W�D�Y�H�E�Q�R-�W�H�F�K�Q�L�F�N�p�� �S�R�å�L�D�G�D�Y�N�\��
�Q�D���V�W�D�Y�E�X�����W�H�F�K�Q�L�F�N�p���]�D�U�L�D�G�H�Q�L�D���V�W�D�Y�E�\���D �~�å�L�W�N�R�Y�p���Y�O�D�Vtnosti :  
(1) �6�W�D�Y�E�D�� �V�D�� �P�X�V�t�� �Q�D�Y�U�K�Q�~�"�� �D�� �]�K�R�W�R�Y�L�"�� �W�D�N���� �D�E�\�� �V�D�� �Y�� �Q�H�M�� �Y�\�W�Y�R�U�L�O�L�� �S�R�G�P�L�H�Q�N�\�� �S�R�K�R�G�\�� �S�U�L��
�V�S�i�Q�N�X���� �R�G�S�R�þ�L�Q�N�X�� �D�� �S�U�D�F�R�Y�Q�ê�F�K�� �þ�L�Q�Q�R�V�W�L�D�F�K�� �D�� �D�E�\�� �R�G�R�O�i�Y�D�O�D�� �ã�N�R�G�O�L�Y�p�P�X�� �S�{�V�R�E�H�Q�L�X�� �Y�S�O�\�Y�X��
�K�O�X�N�X���D���Y�L�E�U�i�F�L�t�����6�W�D�Y�E�D���P�X�V�t���]�D�E�H�]�S�H�þ�R�Y�D�"�����D�E�\���K�O�X�N���D���Y�L�E�U�i�F�L�H���S�{�V�R�E�L�D�F�H���Q�D�����X�G�t���D���]�Y�L�H�U�D�W�i��
�E�R�O�L���Q�D���W�D�N�H�M���~�U�R�Y�Q�L�����N�W�R�U�i���Q�H�R�K�U�R�]�X�M�H���]�G�U�D�Y�L�H���D���M�H���Y�\�K�R�Y�X�M�~�F�D���S�U�H���R�E�\�W�Q�p���D���S�U�D�F�R�Y�Q�p���S�U�R�V�W�U�H�G�L�H����
�D�� �W�R�� �D�M�� �Q�D�� �V�X�V�H�G�Q�ê�F�K�� �S�R�]�H�P�N�R�F�K�� �D�� �V�W�D�Y�E�i�F�K���� �1�D�M�Y�\�ã�ã�L�H�� �S�U�t�S�X�V�W�Q�p�� �K�R�G�Q�R�W�\�� �K�O�X�N�X�� �D�� �Y�L�E�U�i�F�L�t�� �Y��
�V�W�D�Y�E�i�F�K���X�V�W�D�Q�R�Y�X�M�H���R�V�R�E�L�W�Q�ê���S�U�H�G�S�L�V (Nariadeni�H���Y�O�i�G�\���6�O�R�Y�H�Q�V�N�H�M���U�H�S�X�E�O�L�N�\���þ���������������������=�����]��). 
(2) �6�W�D�Y�E�D�� �V�D�� �P�X�V�t�� �Q�D�Y�U�K�Q�~�"�� �D�� �]�K�R�W�R�Y�L�"�� �W�D�N���� �D�E�\�� �V�Y�R�M�L�P�L�� �Y�O�D�V�W�Q�R�V�"�D�P�L�� �]�D�E�H�]�S�H�þ�R�Y�D�O�D�� �Y��
�D�N�X�V�W�L�F�N�\���F�K�U�i�Q�H�Q�H�M���P�L�H�V�W�Q�R�V�W�L���R�F�K�U�D�Q�X���S�U�R�W�L 
a) �K�O�X�N�X���ã�t�U�L�D�F�H�P�X���V�D���Y�]�G�X�F�K�R�P���]���Y�R�Q�N�D�M�ã�L�H�K�R���S�U�L�H�V�W�R�U�X�� 
b) �K�O�X�N�X���ã�t�U�L�D�F�H�P�X���V�D���Y�]�G�X�F�K�R�P���]���L�Q�p�K�R���X�]�D�Y�U�H�W�p�K�R���S�U�L�H�V�W�R�U�X���Y���E�X�G�R�Y�H�� 
c) �Q�i�U�D�]�R�Y�p�P�X���K�O�X�N�X�� 
d) �K�O�X�N�X���]���W�H�F�K�Q�L�F�N�p�K�R���D���W�H�F�K�Q�R�O�R�J�L�F�N�p�K�R���Y�\�E�D�Y�H�Q�L�D���D���]�D�U�L�D�G�H�Q�L�D���E�X�G�R�Y�\�� 
e) �Q�D�G�P�H�U�Q�p�P�X���K�O�X�N�X���Y���S�R�O�L���R�G�U�D�]�H�Q�ê�F�K���Y���Q�����G�R�]�Y�X�N���� 
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(3) �3�U�L���]�D�E�H�]�S�H�þ�R�Y�D�Q�t���R�F�K�U�D�Q�\���V�W�D�Y�E�\���S�U�R�W�L���Y�R�Q�N�D�M�ã�L�H�P�X���K�O�X�N�X���R�G���G�R�S�U�D�Y�\���V�D���P�X�V�L�D���S�U�H�G�Q�R�V�W�Q�H��
�X�S�O�D�W���R�Y�D�"���X�U�E�D�Q�L�V�W�L�F�N�p���R�S�D�W�U�H�Q�L�D���S�U�H�G���R�S�D�W�U�H�Q�L�D�P�L���F�K�U�i�Q�L�D�F�L�P�L���M�H�G�Q�R�W�O�L�Y�p���V�W�D�Y�E�\�� 
(4) �6�W�D�Y�E�D���V�D���P�X�V�t���Q�D�Y�U�K�Q�~�"���D���]�K�R�W�R�Y�L�"���W�D�N�����D�E�\���]�D�E�H�]�S�H�þ�R�Y�D�O�D���R�F�K�U�D�Q�X���R�N�R�O�L�D���S�U�R�W�L���K�O�X�N�X���]�R��
�]�G�U�R�M�R�Y���Y�Q�~�W�U�L���V�W�D�Y�E�\���D�O�H�E�R���V�S�R�M�H�Q�ê�F�K���V�R���V�W�D�Y�E�R�X�� 
(5) �.�D�å�G�p���]�D�E�X�G�R�Y�D�Q�p���W�H�F�K�Q�L�F�N�p���]�D�U�L�D�G�H�Q�L�H���V�S�{�V�R�E�X�M�~�F�H���K�O�X�N���D���Y�L�E�U�i�F�L�H���P�X�V�t �E�\�"���Y���E�X�G�R�Y�H���V��
�R�E�\�W�Q�ê�P�L�� �D�� �S�R�E�\�W�R�Y�ê�P�L�� �P�L�H�V�W�Q�R�V�"�D�P�L�� �X�P�L�H�V�W�Q�H�Q�p��a �L�Q�ã�W�D�O�R�Y�D�Q�p�� �W�D�N���� �D�E�\�� �L�F�K�� �S�U�H�Q�R�V���� �D�N�R�� �D�M��
�ã�t�U�H�Q�L�H �G�R�� �V�W�D�Y�H�E�Q�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H�� �E�R�O�L�� �R�E�P�H�G�]�H�Q�p ���1�D�U�L�D�G�H�Q�L�H�� �Y�O�i�G�\�� �6�O�R�Y�H�Q�V�N�H�M�� �U�H�S�X�E�O�L�N�\�� �þ����
40/2002 Z. z.). 
(6) �3�R�W�U�X�E�L�H���D���]�D�U�L�D�G�H�Q�L�H���V�D���P�X�V�L�D���G�L�P�H�Q�]�R�Y�D�"�� �Y�L�H�V�"�����X�O�R�å�L�"���D���S�U�L�S�H�Y�Q�L�"���W�D�N�����D�E�\���V�D���Y���D�N�X�V�W�L�F�N�\��
�F�K�U�i�Q�H�Q�R�P���S�U�L�H�V�W�R�U�H���]�D�E�H�]�S�H�þ�L�O�D���S�U�t�S�X�V�W�Q�i���K�O�D�G�L�Q�D���K�O�X�N�X���D���Y�L�E�U�i�F�L�t���S�R�G���D���R�V�R�E�L�W�Q�ê�F�K���S�U�H�G�S�L�V�R�Y 
���1�D�U�L�D�G�H�Q�L�H���Y�O�i�G�\���6�O�R�Y�H�Q�V�N�H�M���U�H�S�X�E�O�L�N�\���þ���������������������=�����]����.  
(7) �+�O�D�G�L�Q�D�� �K�O�X�N�X�� �Y�]�Q�L�N�D�M�~�F�H�K�R�� �Q�i�U�D�]�R�P�� �Q�D�� �V�W�D�Y�E�X�� �D�O�H�E�R�� �M�H�M�� �þ�D�V�"�� �V�S�{�V�R�E�H�Q�p�K�R�� �S�R�K�\�E�R�P��
�S�U�H�G�P�H�W�R�Y�� �D�O�H�E�R�� �R�V�{�E�� �S�R�� �S�R�G�O�D�K�H�� �D�� �V�F�K�R�G�L�ã�W�L�� �Q�H�V�P�L�H�� �S�U�H�N�U�R�þ�L�"�� �V�O�R�Y�H�Q�V�N�p�� �W�H�F�K�Q�L�F�N�p�� �Q�R�U�P�\ 
�V�W�D�Q�R�Y�H�Q�p���Q�D���Y�]�G�X�F�K�R�Y�~���D���N�U�R�N�R�Y�~���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�" (STN EN ISO 717 �±1 (73 0531), STN EN 
ISO 717 �± 2 (73 0531)). 

2.2 �9�\�K�O�i�ã�N�D���0�L�Q�L�V�W�H�U�V�W�Y�D���]�G�U�D�Y�R�W�Q�t�F�W�Y�D���6�O�R�Y�H�Q�V�N�H�M���U�H�S�X�E�O�L�N�\ 
Vy�K�O�i�ã�N�D �0�L�Q�L�V�W�H�U�V�W�Y�D�� �]�G�U�D�Y�R�W�Q�t�F�Wva Slovenskej Republiky, ustanovuje podrobnosti o 
�S�U�t�S�X�V�W�Q�ê�F�K���K�R�G�Q�R�W�i�F�K���K�O�X�N�X�����L�Q�I�U�D�]�Y�X�N�X���D���Y�L�E�U�i�F�L�t���D���R���S�R�å�L�D�G�D�Y�N�i�F�K���Q�D���R�E�M�H�N�W�L�Y�L�]�i�F�L�X hluku, 
�L�Q�I�U�D�]�Y�X�N�X�� �D�� �Y�L�E�U�i�F�L�t���Y�� �å�L�Y�R�W�Q�R�P�� �S�U�R�V�W�U�H�G�t�����3�R�G���D �W�D�E�X���N�\ dole �Q�L�å�ã�L�H �V�~ �S�U�t�S�X�V�W�Q�p hodnoty 
hluku �G�D�Q�p�K�R���F�K�U�i�Q�H�Q�p�K�R���~�]�H�P�L�D�� 

�7�D�E�X���N�D������ �3�U�t�S�X�V�W�Q�p���K�R�G�Q�R�W�\���X�U�þ�X�M�~�F�L�F�K���Y�H�O�L�þ�t�Q���K�O�X�N�X���Y�R���Y�R�Q�N�D�M�ã�R�P���S�U�R�V�W�U�H�G�t. 

2.3 �=�i�N�O�D�G�Q�i�����W�H�F�K�Q�L�F�N�i���Q�R�U�P�D���Y stavebnej akustike STN EN 73 0532 
�1�R�U�P�D�� �V�W�D�Q�R�Y�X�M�H�� �S�R�å�D�G�R�Y�D�Q�p�� �K�R�G�Q�R�W�\�� �]�Y�X�N�R�Y�H�M�� �L�]�R�O�i�F�L�H�� �S�U�H�� �G�H�O�L�D�F�H�� �N�R�Q�ã�W�U�X�N�F�L�H�� �P�H�G�]�L��
�P�L�H�V�W�Q�R�V�"�D�P�L���Y���E�X�G�R�Y�i�F�K���D���Q�D���]�Y�X�N�R�Y�~���L�]�R�O�i�F�L�X���R�E�Y�R�G�R�Y�ê�F�K���S�O�i�ã�"�R�Y���E�X�G�R�Y���Y�U�i�W�D�Q�H���R�N�L�H�Q���D��
�G�Y�H�U�t�����3�R�å�D�G�R�Y�D�Q�p���K�R�G�Q�R�W�\���V�~���V�W�D�Q�R�Y�H�Q�p���V���R�K���D�G�R�P���Q�D���I�X�Q�N�F�L�X���P�L�H�V�W�Q�R�V�W�L���D���K�O�X�N���Y���V�X�V�H�G�Q�R�P��
�S�U�L�H�V�W�R�U�H�����7�i�W�R���Q�R�U�P�D���W�L�H�å���V�W�D�Q�R�Y�X�M�H���]�i�V�D�G�\���Q�D���Q�D�Y�U�K�R�Y�D�Q�L�H���R�E�\�W�Q�ê�F�K���D���R�E�þ�L�D�Q�V�N�\�F�K���E�X�G�R�Y���]��
�K���D�G�L�V�N�D���V�W�D�Y�H�E�Q�H�M���D�N�X�V�W�L�N�\�����Q�D�M�P�l���S�U�H�� 

�x �%�\�W�R�Y�p���G�R�P�\�����Y�U�i�W�D�Q�H���Q�D�G�V�W�D�Y�L�H�E���D���S�U�t�V�W�D�Y�L�H�E�����N�W�R�U�ê�P�L���Y�]�Q�L�N�D�M�~���Q�R�Y�p���E�\�W�\�� 
�x �2�E�þ�L�D�Q�V�N�H���E�X�G�R�Y�\�����K�R�W�H�O�\�����Q�H�P�R�F�Q�L�F�H�����ã�N�R�O�\�����D�G�P�L�Q�L�V�W�U�D�W�t�Y�Q�H���E�X�G�R�Y�\�� 
�x �2�E�\�W�Q�p���þ�D�V�W�L���Y���E�X�G�R�Y�i�F�K �L�Q�p�K�R���~�þ�H�O�X�� 
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�x �5�R�G�L�Q�Q�p���G�R�P�\�����V�D�P�R�V�W�D�W�Q�H���L���U�D�G�R�Y�p��. 
�3�U�H���V�W�D�Y�H�E�Q�p���~�S�U�D�Y�\���H�[�L�V�W�X�M�~�F�L�F�K���E�X�G�R�Y���D���S�U�H���~�S�U�D�Y�\���H�[�L�V�W�X�M�~�F�L�F�K���E�\�W�R�Y���V�D���W�i�W�R���Q�R�U�P�D���S�R�X�å�L�M�H��
primerane���� ���D�O�H�M���W�i�W�R���Q�R�U�P�D���Y���S�U�t�O�R�K�H���N�R�Q�N�U�H�W�L�]�X�M�H���D�N�X�V�W�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L���� �N�W�R�U�p���F�K�D�U�D�N�W�H�U�L�]�X�M�~��
�]�i�N�O�D�G�Q�~���W�H�F�K�Q�L�F�N�~���S�R�å�L�D�G�D�Y�N�X���Q�D���S�R�V�X�G�]�R�Y�D�Q�L�H���]�K�R�G�\���D���V�F�K�R�S�Q�R�V�"���V�W�D�Y�H�E�Q�ê�F�K���Y�ê�U�R�E�N�R�Y���S�O�Q�L�"��
�Y���V�W�D�Y�E�ich funkciu ochrany pred hlukom (STN 73 0532). 

2.4 �3�R�å�L�D�G�D�Y�N�\���Q�D���]�Y�X�N�R�Y�R-�L�]�R�O�D�þ�Q�p���Y�O�D�V�W�Q�R�V�W�L���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t���E�X�G�R�Y 
�3�R�å�L�D�G�D�Y�N�\�� �D�� �N�U�L�W�p�U�L�i�� �Q�D�� �]�Y�X�N�R�Y�~�� �L�]�R�O�i�F�L�X�� �G�H�O�L�D�F�L�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �E�X�G�R�Y�� �Y�U�i�W�D�Q�H�� �R�E�Y�R�G�R�Y�ê�F�K��
�S�O�i�ã�"�R�Y�� �D�� �R�N�L�H�Q�� �V�~�� �V�W�D�Q�R�Y�H�Q�p�� �Q�R�U�P�R�X�� �6�7�1�� ������ ������������ ��������-01���� �0�H�W�y�G�\�� �P�H�U�D�Qia vzduchovej 
�Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L�� �Y�Q�~�W�R�U�Q�ê�F�K�� �V�W�L�H�Q���� �V�W�U�R�S�R�Y�� �D�� �G�Y�H�U�t�� �P�H�G�]�L�� �G�Y�R�P�D�� �P�L�H�V�W�Q�R�V�"�D�P�L�� �Y�� �E�X�G�R�Y�i�F�K��
�ã�S�H�F�L�I�L�N�X�M�H�� �Q�R�U�P�D�� �6�7�1�� �(�1�� �,�6�2�� ����������-1: 2014-������ �$�N�X�V�W�L�N�D���� �0�H�U�D�Q�L�H�� �]�Y�X�N�R�Y�R�L�]�R�O�D�þ�Q�ê�F�K��
�Y�O�D�V�W�Q�R�V�W�t���E�X�G�R�Y���D���V�W�D�Y�H�E�Q�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t���Y���W�H�U�p�Q�H�����ý�D�V�"���������9�]�G�X�F�K�R�Y�i���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�����,�6�2��
16283-������������������ �1�R�U�P�D���� �N�W�R�U�i�� �ã�S�H�F�L�I�L�N�X�M�H�� �S�R�V�W�X�S�\�� �Q�D�� �P�H�U�D�Q�L�H�� �N�U�R�N�R�Y�H�M�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L��
�S�R�P�R�F�R�X���P�H�U�D�Q�L�D���K�O�D�G�L�Q�\���D�N�X�V�W�L�F�N�p�K�R���W�O�D�N�X���V�R���]�G�U�R�M�R�P���Q�i�U�D�]�X���S�{�V�R�E�L�D�F�L�P���Q�D���S�R�G�O�D�K�H���D�O�H�E�R��
schodoch v budove je STN EN ISO 16283-2: 2021-08. Akustika. Meranie �]�Y�X�N�R�Y�R�L�]�R�O�D�þ�Q�ê�F�K��
�Y�O�D�V�W�Q�R�V�W�t���E�X�G�R�Y���D���V�W�D�Y�H�E�Q�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t���Y���E�X�G�R�Y�i�F�K�����ý�D�V�"�������.�U�R�N�R�Y�i���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�����,�6�2��
16283-2: 2020). 

2.5 �7�\�S�\���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t���Y���U�i�P�F�L���V�W�D�Y�H�E�Q�H�M���D�N�X�V�W�L�N�\ 
V �U�i�P�F�L���Y�L�D�F�H�U�ê�F�K �]�G�U�R�M�R�Y���V�D���P�{�å�H�P�H���V�W�U�H�W�Q�~�" s �U�{�]�Q�\�P�L���G�H�O�H�Q�L�D�P�L���N�R�Q�ã�W�U�X�N�F�L�t���] �K���D�G�L�V�N�D���L�F�K��
�]�O�R�å�L�W�R�V�W�L�� �D �P�H�F�K�D�Q�L�F�N�H�M�� �L�Q�W�H�U�D�N�F�L�H�� �L�F�K�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �Y�U�V�W�L�H�Y���� �= �+��adiska stavebnej akustiky 
�U�R�]�G�H���X�M�H�P�H���G�H�O�L�D�F�H���N�R�Q�ã�W�U�X�N�Fie:   
a) A�N�X�V�W�L�F�N�\�� �M�H�G�Q�R�G�X�F�K�p���N�R�Q�ã�W�U�X�N�F�L�H ���2�E�U�i�]�R�N�� ��. a 3.) �± �V�~�� �R�]�Q�D�þ�R�Y�D�Q�p�� �N�R�Q�ã�W�U�X�N�F�L�H 
s �K�R�P�R�J�p�Q�Q�\�P�� �P�H�F�K�D�Q�L�F�N�ê�P�� �F�K�D�U�D�N�W�H�U�R�P���� �N�W�R�U�p�� �V�D�� �P�{�å�X�� �V�N�O�D�G�D�"�� �] �M�H�G�Q�H�M�� �D�O�H�E�R�� �Y�L�D�F�H�U�ê�F�K��
plo�ã�Q�H�� �D �W�X�K�R�� �V�S�R�M�H�Q�ê�F�K�� �Y�U�V�W�L�H�Y�� ��R�<�&�+�7�È�5�,�.�2�9�È A KOL., 2019). Podstatou je aby sa pri 
�D�N�X�V�W�L�F�N�R�P�� �]�D�"�D�å�H�Q�t�� �D�� �Q�i�V�O�H�G�Q�H���N�P�L�W�D�Q�t �S�R�K�\�E�R�Y�D�O�L�� �V�S�R�O�R�þ�Q�H���� �3�U�L�� �X�U�þ�H�Q�t�� �Y�]�G�X�F�K�R�Y�H�M��
�Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���U�R�]�R�]�Q�i�Y�D�P�H���Q�D�V�O�H�G�R�Y�Q�p���R�E�O�D�V�W�L���� 

�x �2�E�O�D�V�"���U�H�]�R�Q�D�Q�F�L�H �± �]�i�Y�L�V�O�i od tuhosti a rozmeru �N�R�Q�ã�W�U�X�N�F�L�H 
�x �2�E�O�D�V�"���R�G���S�O�R�ã�Q�H�M���K�P�R�W�Q�R�V�W�L���± �Y�L�H�P�H���Y�\�M�D�G�U�L�"���L�P�S�H�G�D�Q�F�L�X���N�P�L�W�D�M�~�F�H�M���V�W�H�Q�\�� 
�x �2�E�O�D�V�"���Y�O�Q�R�Y�H�M���N�R�L�Q�F�L�G�H�Q�F�L�H���± �V�~�Y�L�V�t���V�R��zmenou ohybovej tuhosti 

 
�2�E�U�i�]�R�N������ �3�U�H�Q�R�V���]�Y�X�N�X���F�H�]���D�N�X�V�W�L�F�N�\���M�H�G�Q�R�G�X�F�K�~���G�H�O�L�D�F�X���N�R�Q�ã�W�U�X�N�F�L�X�� 
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�2�E�U�i�]�R�N������ �=�i�Y�L�V�O�R�V�"��R�•w �R�G���K�U�~�E�N�\���M�H�G�Q�R�G�X�F�K�H�M���G�H�O�L�D�F�H�M���N�R�Q�ã�W�U�X�N�F�Le (�P�X�U�R�Y�D�Q�i �N�R�Q�ã�W�U�X�N�F�L�D��. 

b) �'�Y�R�M�L�W�p���N�R�Q�ã�W�U�X�N�F�L�H���V�\�V�W�p�P���K�P�R�W�D���± �S�U�X�å�L�Q�D���± hmota ���2�E�U�i�]�R�N����.) �± patria do skupiny 
�D�N�X�V�W�L�F�N�\���Q�i�V�R�E�Q�ê�F�K�����,�G�H���R �Y�L�D�F�Y�U�V�W�Y�R�Y�p���N�R�Q�ã�W�U�X�N�F�L�H�����N�W�R�U�ê�F�K���I�U�D�J�P�H�Q�W���Q�L�H���M�H���V�S�R�M�L�W�R���W�X�K�ê�����W�H�G�D��
�K�P�R�W�Q�p�����W�X�K�p���Y�U�V�W�Y�\�����Q�D�S�U�t�N�O�D�G���Y�H���N�R�S�O�R�ã�Q�p���G�R�V�N�R�Y�p���P�D�W�H�U�L�i�O�\�� 
�6�~���R�G�G�H�O�H�Q�p���Y�]�G�X�F�K�R�Y�R�X���P�H�G�]�H�U�R�X���D�O�H�E�R���L�Q�ê�P���S�U�X�å�Q�ê�P���V�S�R�M�R�P�����6 �G�Y�R�M�L�W�ê�P�L���N�R�Q�ã�W�U�X�N�F�L�D�P�L��
�V�D���P�{�å�H�P�H���V�W�U�H�W�Q�~�"���D�N�R���S�U�L���P�D�V�t�Y�Q�\�F�K���V�W�H�Q�i�F�K�����W�D�N���D�M���S�U�L�����D�K�N�ê�F�K���V�W�H�Q�i�F�K���� 
�%�R�O�R�� �S�U�H�X�N�i�]�D�Q�p���� �å�H�� �Y�K�R�G�Q�ê�P���Q�i�Y�U�K�R�P�� �G�Y�R�M�L�W�H�M�� �V�W�H�Q�\�� �G�R�N�i�å�H�P�H�� �G�R�F�L�H�O�L�"�� �Y�\�ã�ã�L�X�� �]�Y�X�N�R�Y�~��
�L�]�R�O�i�F�L�X�� �Y �S�R�U�R�Y�Q�D�Q�t�� �V �M�H�G�Q�R�G�X�F�K�R�X�� �V�W�H�Q�R�X�� �U�R�Y�Q�D�N�H�M�� �F�H�O�N�R�Y�H�M�� �S�O�R�ã�Q�H�M�� �K�P�R�W�Q�R�V�W�L���� �1�D�S�U�t�N�O�D�G��
SDK stena v p�U�t�S�D�G�H�� �V�S�U�i�Y�Q�H�K�R�� �]�K�R�W�R�Y�H�Q�L�D�� �S�U�L�� �]�D�Q�H�G�E�D�Q�t�� �D�G�D�S�W�D�þ�Q�p�K�R�� �þ�L�Q�L�W�H���D�� �V�S�H�N�W�U�D��C, 
vykazuje Rw �S�R�U�R�Y�Q�D�W�H���Q�p���V 20 cm hrubou �S�y�U�R�E�H�W�y�Q�R�Y�R�X stenou a �S�U�L���S�R�X�å�L�W�t���"�D�å�N�ê�F�K���G�R�V�L�H�N��
so stenou z �Y�i�S�H�Q�Q�R�S�L�H�V�N�R�Y�ê�F�K���W�H�K�i�O�����6�N�O�D�G�E�X���W�ê�F�K�W�R���V�W�L�H�Q���M�H���] �P�H�F�K�D�Q�L�F�N�p�K�R���K���D�G�L�V�N�D���P�R�å�Q�p��
�Q�D�]�Y�D�"�� �W�]�Y���� �S�U�X�å�Q�R�X�� �~�W�O�P�R�Y�R�X�� �V�~�V�W�D�Y�R�X���� �N�G�H�� �V�D�� �S�U�H�M�D�Y�X�M�H�� �S�U�L�Q�F�t�S��hmota �± �S�U�X�å�L�Q�D �± hmota 
���K�P�R�W�Q�i���W�X�K�i���Y�U�V�W�Y�D��m1 �± �S�U�X�å�Q�i���Y�]�G�X�F�K�R�Y�i���Y�U�V�W�Y�D���Y�\�M�D�G�U�H�Q�i���W�X�K�R�V�"�R�X��s �± �K�P�R�W�Q�i���W�X�K�i���Y�U�V�W�Y�D��
m2). �2�E�U�i�]�R�N���þ���������]�Q�i�]�R�U���X�M�H���]�Y�X�N�R�Y�~���H�Q�H�U�J�L�X���G�R�S�D�G�D�M�~�F�X���Q�D���Y�H���N�R�S�O�R�ã�Q�~���G�R�V�N�X�����N�W�R�U�i���V�D�����D�O�H�M��
�ã�t�U�L���F�H�]���G�U�H�Y�H�Q�~���V�W���S�L�N�R�Y�~ �N�R�Q�ã�W�U�X�N�F�L�X���D dutinu v �N�R�Q�ã�W�U�X�N�F�L�t���� 
Akusticko�±�P�H�F�K�D�Q�L�F�N�p�� �G�H�M�H�� �S�U�H�E�L�H�K�D�M�~�F�H�� �Y �Q�i�V�R�E�Q�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�i�F�K�� �V�~�� �Y �S�R�U�R�Y�Q�D�Q�t��
s �M�H�G�Q�R�G�X�F�K�ê�P�L�� �V�W�H�Q�D�P�L�� �R�P�Q�R�K�R�� �]�O�R�å�L�W�H�M�ã�L�H���� �þ�R�� �M�H�� �]�D�S�U�t�þ�L�Q�H�Q�p �W�ê�P�L�W�R�� �I�D�N�W�R�U�P�L 
(R�<�&�+�7�È�5�,�.�2�9�È���$ KOL., 2019): 

�x �L�Q�W�H�U�D�N�F�L�D���M�H�G�Q�R�W�O�L�Y�ê�F�K���Y�U�V�W�L�H�Y��a ich mechanicko-�N�R�Q�ã�W�U�X�N�þ�Q�p���V�S�R�M�H, 
�x v�O�D�V�W�Q�p���U�H�]�R�Q�D�Q�F�L�H �M�H�G�Q�R�W�O�L�Y�ê�F�K���Y�U�V�W�L�H�Y���P�D�W�H�U�L�i�O�R�Y���Y���U�H�]�R�Q�D�Q�þ�Q�H�M���R�E�O�D�V�W�L, 
�x r�H�]�R�Q�D�Q�F�L�D���Y�]�G�X�F�K�R�Y�H�M���G�X�W�L�Q�\���P�H�G�]�L���Y�H���N�R�S�O�R�ã�Q�ê�P�L���G�R�V�N�D�P�L, 
�x s�W�R�M�D�W�p���Y�O�Q�H�Q�L�H �± �Q�D�V�W�i�Y�D���Y���S�U�t�S�D�G�H�����D�N���V�D���Y�O�Q�D���R�G�U�i�å�D���D���Y�U�D�F�L�D���V�S�l�"���N�X���]�G�U�R�M�X hluku. 
�3�U�L�� �G�Y�R�M�L�W�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�i�F�K�� �G�R�F�K�i�G�]�D�� �N �Y�O�D�V�W�Q�ê�P�� �U�H�]�R�Q�D�Q�F�L�i�P�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �Y�U�V�W�L�H�Y��
v �U�H�]�R�Q�D�Q�þ�Q�H�M���R�E�O�D�V�W�L�����= toho �Q�i�P���Y�\�S�O�ê�Y�D�����å�H���]�Y�X�N�R�Y�R�L�]�R�O�D�þ�Q�p���Y�O�D�V�W�Q�R�V�W�L�����D�K�N�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t��
�E�X�G�~�� �Y �R�E�O�D�V�W�L�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�t�� �V�O�D�E�ã�L�H�� �Y �S�R�U�R�Y�Q�D�Q�t�� �V �M�H�G�Q�R�G�X�F�K�ê�P�L�� �V�W�H�Q�D�P�L�� �V rovnakou 
�Y�i�å�H�Q�R�X���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�R�X��Rw. Drevostavby �P�{�å�H�P�H���]�D�U�D�G�L�"���] �K���D�G�L�V�N�D���V�W�D�Y�H�E�Q�H�M���D�N�X�V�W�L�N�\���G�R��
�W�]�Y�������D�K�N�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t�����S�U�H�W�R���R�E�O�D�V�"���Q�t�]�N�\�F�K���I�U�H�N�Y�H�Q�F�L�t���M�H���S�U�H���G�U�H�Y�H�Q�p���V�W�D�Y�E�\���S�U�R�E�O�H�P�D�W�L�F�N�i�� 
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�2�E�U�i�]�R�N������ �3�U�H�Q�R�V���]�Y�X�N�X���F�H�]���G�Y�R�M�Y�U�V�W�Y�ê���V�W�D�Y�H�E�Q�ê���G�L�H�O�H�F�� 

c) �$�N�X�V�W�L�F�N�\���]�O�R�å�H�Q�i���N�R�Q�ã�W�U�X�N�F�L�D �± v �S�U�D�[�L���V�D���þ�D�V�W�R���V�W�U�H�W�i�Y�D�P�H�����V �S�U�t�S�D�G�R�P�����N�G�H���S�U�R�M�H�N�W�D�Q�W��
�V�t�F�H�� �Q�D�Y�U�K�Q�H�� �V�W�H�Q�X�� �V �G�R�V�W�D�W�R�þ�Q�R�X�� �]�Y�X�N�R�Y�R�X�� �L�]�R�O�i�F�L�R�X���� �D�Y�ã�D�N�� �G�R�� �G�Y�H�U�Q�p�K�R�� �D�O�H�E�R�� �R�N�H�Q�Q�p�K�R��
�R�W�Y�R�U�X�� �Q�D�Y�U�K�Q�H�� �N�R�Q�ã�W�U�X�N�F�L�X�� �G�L�D�P�H�W�U�i�O�Q�H�� �R�G�O�L�ã�Q�ê�F�K�� �N�Y�D�O�t�W�� ���V�S�{�V�R�E�H�Q�ê�F�K�� �Q�L�H�O�H�Q�� �V�N�O�D�G�E�R�X��
�N�R�Q�ã�W�U�X�N�F�L�H�� ���� �D�O�H�� �D�M�� �U�L�H�ã�H�Q�t�P�� �G�H�W�D�L�O�X�� �L�F�K�� �R�V�D�G�H�Q�L�D���± �U�L�H�ã�H�Q�t�P�� �S�U�D�K�X���� �W�H�V�Q�H�Q�t���� �Y�H�W�U�D�F�H�M�� �ã�W�U�E�L�Q�\��
a �S�R�G�R�E�Q�H�������7�D�N�W�R���]�O�R�å�H�Q�ê���N�R�P�S�O�H�[���N�R�Q�ã�W�U�X�N�F�L�t���V�D���R�]�Q�D�þ�X�M�H���D�N�X�V�W�L�F�N�\���]�O�R�å�H�Q�R�X���N�R�Q�ã�W�U�X�N�F�L�R�X�� 

 
�2�E�U�i�]�R�N������ �3�U�L���Y�ê�S�R�þ�W�H��Rw �V�D���V�S�i�M�D�M�~���þ�L�D�V�W�N�R�Y�p���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���G�H�O�L�D�F�H�M���D���Y�ê�S�O���R�Y�H�M���N�R�Q�ã�W�U�X�N�F�L�H���± �M�H���S�R�W�U�H�E�Q�p��

�S�R�]�Q�D�"��obsah �M�H�G�Q�R�W�O�L�Y�ê�F�K���S�O�{�F�K. 

3 �3�U�L�H�V�W�R�U�R�Y�i���D�N�X�V�W�L�N�D�� 
�3�U�L�H�V�W�R�U�R�Y�i�� �� �D�N�X�V�W�L�N�D�� �V�D�� �]�D�R�E�H�U�i�� �ã�t�U�H�Q�t�P���� �~�W�O�P�R�P�� �D�� �S�R�K�O�F�R�Y�D�Q�t�P�� �]�Y�X�N�X�� �D�� �]�i�N�R�Q�L�W�R�V�"�D�P�L��
�Y�]�"�D�K�R�Y�� �D�N�X�V�W�L�F�N�ê�F�K�� �Y�H�O�L�þ�t�Q�� �Y�Q�~�W�U�L�� �þ�L�D�V�W�R�þ�Q�H�� �D�O�H�E�R�� �~�S�O�Q�H�� �X�]�D�W�Y�R�U�H�Q�p�K�R�� �S�U�L�H�V�W�R�U�X���� �'�i�Y�D�� �G�R��
�V�~�Y�L�V�X�� �V�X�E�M�H�N�W�t�Y�Q�H�� �K�R�G�Q�R�W�H�Q�L�H�� �P�L�H�V�W�Q�R�V�W�t �D�N�R�� �D�M�� �U�{�]�Q�\�F�K�� �Y�H���N�ê�F�K�� �S�U�L�H�V�W�R�U�R�Y�� ���G�L�Y�D�G�O�i����
�N�R�Q�F�H�U�W�Q�p���P�L�H�V�W�Q�R�V�W�L�����S�U�H�G�Q�i�ã�N�R�Y�p���V�i�O�\�����N�R�V�W�R�O�\�����R�E�ê�Y�D�Q�p���E�X�G�R�Y�\�����U�H�ã�W�D�X�U�i�F�L�H�����ã�N�R�O�\�����G�U�H�Y�H�Q�p��
�V�W�D�Y�E�\���� �D�W�������� �V�� �R�E�M�H�N�W�t�Y�Q�H�� �P�H�U�D�W�H���Q�ê�P�L�� �I�\�]�L�N�i�O�Q�\�P�L�� �Y�H�O�L�þ�L�Q�D�P�L���� �N�W�R�U�p�� �X�P�R�å���X�M�~�� �S�R�S�t�V�D�"��
�D�N�X�V�W�L�F�N�p�� �Y�O�D�V�W�Q�R�V�W�L�� �S�U�L�H�V�W�R�U�X�����+�R�G�Q�R�W�L�D�F�H�� �S�D�U�D�P�H�W�U�H�� �D�N�X�V�W�L�N�\�� �S�U�L�H�V�W�R�U�X�� �Y�\�S�O�ê�Y�D�M�~�� �]�R��
�]�i�N�O�D�G�Q�ê�F�K���Y�O�D�V�W�Q�R�V�W�t���]�Y�X�N�X���Y���X�]�D�Y�U�H�W�R�P���]�Y�X�N�R�Y�R�P���S�R�O�L���D���L�F�K���Y�Q�t�P�D�Q�L�D�����X�G�V�N�ê�P���X�F�K�R�P�����9��
�X�]�D�W�Y�R�U�H�Q�ê�F�K�� �S�U�L�H�V�W�R�U�R�F�K�� �M�H�� �S�R�W�U�H�E�Q�p�� �]�D�E�H�]�S�H�þ�L�"�� �R�S�W�L�P�i�O�Q�H�� �D�N�X�V�W�L�F�N�p�� �S�D�U�D�P�H�W�U�H�� �W�D�N���� �D�E�\�� �V�D��
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�G�R�V�L�D�K�O�D���D�N�X�V�W�L�F�N�i���S�R�K�R�G�D�����7�R���]�Q�D�P�H�Q�i�����]�D�E�H�]�S�H�þ�H�Q�L�H���Y�K�R�G�Q�p�K�R���þ�D�V�X���G�R�]�Y�X�N�X T60 v �V�H�N�X�Q�G�i�F�K��
�S�U�H�� �N�R�Q�N�U�p�W�Q�\�� �S�U�L�H�V�W�R�U���� �7�R�W�R�� �M�H�� �P�R�å�Q�p�� �G�R�V�L�D�K�Q�X�"�� �Y�K�R�G�Q�ê�P�L�� �L�Q�W�H�U�L�p�U�R�Y�ê�P�L�� �S�U�Y�N�D�P�L���� �þ�L��
�V�W�D�Y�H�E�Q�ê�P�L���~�S�U�D�Y�D�P�L�����N�W�R�U�p���E�ê�Y�D�M�~���Y�H���P�L���Q�i�U�R�þ�Q�ê�P���U�L�H�ã�H�Q�t�P�� 
�3�U�L�H�V�W�R�U�R�Y�i���D�N�X�V�W�L�N�D���V�D���]�D�R�E�H�U�i�� �U�L�H�ã�H�Q�t�P���D�N�X�V�W�L�F�N�H�M �N�Y�D�O�L�W�\���þ�L�D�V�W�R�þ�Q�H���D�O�H�E�R���~�S�O�Q�H���X�]�D�Y�U�H�W�ê�F�K��
�S�U�L�H�V�W�R�U�R�Y���V���G�{�U�D�]�R�P���Q�D�� �R�S�W�L�P�i�O�Q�\�� �W�Y�D�U���D���Y�H���N�R�V�"���S�U�L�H�V�W�R�U�X���D�N�R���D�M���S�R�X�å�L�W�p���P�D�W�H�U�L�i�O�\�� �Q�D���M�H�K�R��
�Y�ê�V�W�D�Y�E�X���D���Y�\�E�D�Y�H�Q�L�H�� 

3.1 �=�Y�X�N�R�Y�i���S�R�K�O�W�L�Y�R�V�"���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t���Y���S�U�L�H�V�W�R�U�H��budovy 
�â�t�U�H�Q�L�H�� �]�Y�X�N�X�� �Y�� �X�]�D�Y�U�H�W�ê�F�K�� �S�U�L�H�V�W�R�U�R�F�K�� �M�H�� �Q�D�M�Y�L�D�F�� �O�L�P�L�W�R�Y�D�Q�p�� �G�H�O�L�D�F�L�P�L�� �N�R�Q�ã�W�U�X�N�F�L�D�P�L���� �N�W�R�U�p��
�R�Y�S�O�\�Y���X�M�~�� �M�H�K�R�� �Y�ê�N�R�Q�� ��P0������ �9�� �U�{�]�Q�\�F�K�� �S�R�P�H�U�R�F�K���� �Q�R�� �]�D�N�D�å�G�ê�P�� �M�H�� �Y�ê�N�R�Q�� �]�Y�X�N�X�� �U�R�]�G�H�O�H�Q�ê��
���2�E�U�i�]�R�N��6�������Q�D���Y�ê�N�R�Q�����N�W�R�U�ê���V�D���R�G���N�R�Q�ã�W�U�X�N�F�L�H���R�G�U�D�]�t���V�S�l�"���G�R���S�U�L�H�V�W�R�U�X����P1) a �Y�ê�N�R�Q�����N�W�R�U�ê���V�D��
�S�R�K�O�W�t����P2). �=�Y�X�N�R�Y�i���H�Q�H�U�J�L�H�����N�W�R�U�i���S�U�H�Q�L�N�Q�H���G�R���N�R�Q�ã�W�U�X�N�F�L�H���V�D���Q�i�V�O�H�G�Q�H���Y�\�å�L�D�U�L�����U�R�]�G�H�O�t���Q�D���þ�D�V�"����
�N�W�R�U�i���R�V�W�D�Q�H���Y���N�R�Q�ã�W�U�X�N�F�L�L���D���S�U�H�P�H�Q�t���V�D���Q�D���L�Q�~���H�Q�H�U�J�L�X���D�O�H�E�R���M�H���R�G�Y�H�G�H�Q�i���Q�D���L�Q�p���P�L�H�V�W�R����P3), a 
�þ�D�V�"���N�W�R�U�i���S�U�H�Q�L�N�Q�H���D�å���G�R���Q�D�V�O�H�G�X�M�~�F�H�K�R���S�U�L�H�V�W�R�U�X����P4). 

 
�2�E�U�i�]�R�N������ Dopad zvuku na del�L�D�F�X���N�R�Q�ã�W�U�X�N�F�L�X�� 

�$�N�� �G�R�S�D�G�Q�H�� �]�Y�X�N�R�Y�i�� �Y�O�Q�D�� �Q�D�� �P�D�W�H�U�L�i�O�� ���V�W�H�Q�X������ �þ�D�V�"�� �V�D�� �R�G�U�D�]�t���� �þ�D�V�"�� �M�H�� �S�R�K�O�W�H�Q�i�� �P�D�W�H�U�L�i�O�R�P��
a �]�Y�\�ã�R�N�� �E�X�G�H�� �S�R�� �S�U�H�F�K�R�G�H�� �O�i�W�N�R�X�� �S�R�V�W�X�S�R�Y�D�"�� ���D�O�H�M���� �9 �N�D�å�G�R�P�� �X�]�D�W�Y�R�U�H�Q�R�P�� �� �S�U�L�H�V�W�R�U�H�� �W�H�G�D��
�G�R�F�K�i�G�]�D�� �N�X�� �D�E�V�R�U�S�F�L�L�� �]�Y�X�N�X���� �S�U�H�P�H�Q�H�� �]�Y�X�N�R�Y�H�M�� �H�Q�H�U�J�L�H�� �Q�D ener�J�L�X�� �L�Q�~���� �Q�D�S�U���� �W�H�S�H�O�Q�~�� �þ�L��
�P�H�F�K�D�Q�L�F�N�~�����7�i�W�R���V�F�K�R�S�Q�R�V�"���S�U�L�H�V�W�R�U�X���D�E�V�R�U�E�R�Y�D�"���þ�D�V�"���D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X���]�Y�X�N�R�Y�ê�F�K���Y���Q���V�D��
�Q�D�]�ê�Y�D���]�Y�X�N�R�Y�i�� �S�R�K�O�W�L�Y�R�V�" (absorpcia���� �D�� �Y�H�O�L�þ�L�Q�D�� �Y�\�M�D�G�U�X�M�~�F�D�� �P�L�H�U�X�� �D�E�V�R�U�S�F�L�H�� �M�H�� �N�R�H�I�L�F�L�H�Q�W��
zvukovej pohltivosti �. (-).  
Koeficient zvukovej pohltivosti �.���M�H�� �P�D�W�H�U�L�i�O�R�Y�i�� �F�K�D�U�D�N�W�H�U�L�V�W�L�N�D�� �D�� �M�H�� �I�U�H�N�Y�H�Q�þ�Q�H�� �L smerovo 
�]�i�Y�L�V�O�ê�����M�H���G�{�O�H�å�L�W�R�X���F�K�D�U�D�N�W�H�U�L�V�W�L�N�R�X���R�Y�S�O�\�Y���X�M�~�F�R�X���þ�D�V���G�R�]�Y�X�N�X���D���S�R�G�U�R�E�Q�H���V�D���Q�t�P���]�D�R�E�H�U�i��
�S�U�L�H�V�W�R�U�R�Y�i���D�N�X�V�W�L�N�D�����3�U�L���K�R�G�Q�R�W�H�Q�t���D�N�X�V�W�L�N�\���Y���X�]�D�W�Y�R�U�H�Q�R�P���S�U�L�H�V�W�R�U�H�����D�N�ê�P���M�H���D�M���G�U�H�Y�R�V�W�D�Y�E�D����
s�D���Y�\�X�å�t�Y�D���Y�H���N�p���P�Q�R�å�V�W�Y�R�����D�O�ã�t�F�K���I�\�]�L�N�i�O�Q�\�F�K���Y�H�O�L�þ�t�Q���S�U�L�H�V�W�R�U�R�Y�H�M���D�N�X�V�W�L�N�\����R�<�&�+�7�È�5�,�.�2�9�È, 
C�+�0�(�/�Ë�., 2015). 
�$�N�X�V�W�L�F�N�i�� �F�K�D�U�D�N�W�H�U�L�V�W�L�N�D���� �N�R�H�I�L�F�L�H�Q�W�� �]�Y�X�N�R�Y�H�M�� �S�R�K�O�W�L�Y�R�V�W�L�� �V�D�� �X�U�þ�X�M�H�� �Y�L�D�F�H�U�ê�P�L�� �P�H�W�y�G�D�P�L����
�M�H�G�Q�R�X���]���Q�L�F�K���V�D���]�D�R�E�H�U�i���Q�R�U�P�D��STN EN ISO 10534-2 Akustika. U�U�þ�R�Y�D�Q�L�H���N�R�H�I�L�F�L�H�Q�W�D���]�Y�X�N�R�Y�H�M��
�S�R�K�O�W�L�Y�R�V�W�L���D���D�N�X�V�W�L�F�N�H�M���L�P�S�H�G�D�Q�F�L�H���Y���L�P�S�H�G�D�Q�þ�Q�ê�F�K���W�U�X�E�L�F�L�D�F�K�����ý�D�V�"���������0�H�W�y�G�D���W�U�D�Q�V�I�R�U�P�D�þ�Q�H�M��
funkcie (ISO 10534-2:1998). 
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�-�H���G�{�O�H�å�L�W�p���S�R�]�Q�D�"���U�R�]�G�L�H�O���P�H�G�]�L���]�Y�X�N�R�Y�R�X���S�R�K�O�W�L�Y�R�V�"�R�X���D���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�R�X�����7�L�H�W�R���S�D�U�D�P�H�W�U�H��
�V�~���þ�D�V�W�R���]�D�P�L�H���D�Q�p���D���Y�ê�V�O�H�G�N�R�P���M�H���Q�H�V�S�R�N�R�M�Q�R�V�"���V���Q�D�Y�U�K�Q�X�W�ê�P���U�L�H�ã�H�Q�t�P�����=�Y�X�N�R�Y�i���S�R�K�O�W�L�Y�R�V�"��
�P�D�W�H�U�L�i�O�X���M�H���V�F�K�R�S�Q�R�V�"���O�i�W�N�R�Y�p�K�R���S�U�R�V�W�U�H�G�L�D���S�R�K�O�F�R�Y�D�"���G�R�S�D�G�D�M�~�F�L���]�Y�X�N�����N�ê�P���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"��
�M�H���V�F�K�R�S�Q�R�V�"���P�D�W�H�U�L�i�O�X���E�U�i�Q�L�"���S�U�L�H�Q�L�N�X���]�Y�X�N�X�������2�E�H���Y�O�D�V�W�Q�R�V�W�L���V�~���G�{�O�H�å�L�W�p���S�U�L���]�Q�L�å�R�Y�D�Q�t���K�O�Xku a 
�W�R�� �W�D�N���� �å�H�� �]�Y�X�N�R�Y�R�� �S�R�K�O�W�L�Y�ê�P�L�� �P�D�W�H�U�L�i�O�P�L�� �G�R�V�D�K�X�M�H�P�H�� �]�Q�t�å�H�Q�L�H�� �K�O�D�G�L�Q�\�� �D�N�X�V�W�L�F�N�p�K�R�� �W�O�D�N�X�� �Y��
�S�U�L�H�V�W�R�U�H���D���]�Y�X�N�R�Y�R���Q�H�S�U�L�H�]�Y�X�þ�Q�ê�P�L���P�D�W�H�U�L�i�O�P�L�����N�R�Q�ã�W�U�X�N�F�L�D�P�L�����E�U�i�Q�L�P�H���S�U�L�H�Q�L�N�X���Q�H�å�L�D�G�X�F�H�K�R��
�]�Y�X�N�X���G�R���F�K�U�i�Q�H�Q�H�M���P�L�H�V�W�Q�R�V�W�L��(�âTEFKO A KOL., 2021). 
�=�Y�X�N�R�Y�i���S�R�K�O�W�L�Y�R�V�"�� �P�D�W�H�U�L�i�O�X�� �M�H�� �V�F�K�R�S�Q�R�V�"�� �O�i�W�N�R�Y�p�K�R�� �S�U�R�V�W�U�H�G�L�D�� �S�R�K�O�F�R�Y�D�"�� �G�R�S�D�G�D�M�~�F�L�� �]�Y�X�N 
a �S�R�G���D k�O�D�V�L�I�L�N�i�F�Le �]�� �K���D�G�L�V�N�D�� �S�R�K�O�W�L�Y�R�V�W�L v �M�H�G�Q�R�G�X�F�K�R�P�� �S�R�Q�t�P�D�Q�t �U�R�]�R�]�Q�i�Y�D�P�H�� �P�D�W�H�U�L�i�O�\��
�S�R�K�O�W�L�Y�p:  �P�i�O�R����a < 0,25) �± stredne (a < 0,6) �± vysoko (a > 0,6), alebo ich �]�D�W�U�L�H���X�Meme do 
tried pohltivosti (STN EN ISO 11654: 2001-11) �S�R�G���D���7�D�E�X���N�\������ 

�7�D�E�X���N�D������ Triedy zvukovej pohltivosti �± �P�H�G�]�L�Q�i�U�R�G�Q�i���Q�R�U�P�D���(�1���,�6�2�������������� 

 

3.2 �(�[�S�H�U�L�P�H�Q�W���P�H�U�D�Q�L�D���]�Y�X�N�R�Y�H�M���S�R�K�O�W�L�Y�R�V�W�L���Y�\�E�U�D�Q�ê�F�K���V�W�D�Y�H�E�Q�ê�F�K���P�D�W�H�U�L�i�O�R�Y���± 
dosiek 
�3�U�H���V�W�D�Q�R�Y�H�Q�L�H���]�Y�X�N�R�Y�H�M���S�R�K�O�W�L�Y�R�V�W�L���E�R�O�R���Y�\�E�U�D�Q�ê�F�K�������G�R�V�N�R�Y�ê�F�K���P�D�W�H�U�L�i�O�R�Y���S�R�X�å�t�Y�D�Q�ê�F�K���Q�D��
�N�R�Q�ã�W�U�X�N�F�L�X���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E�����G�U�H�Y�R�W�U�L�H�V�N�D�����'�7�'�������G�R�V�N�D���V���R�U�L�H�Q�W�R�Y�D�Q�ê�P�L���Y�O�i�N�Q�D�P�L�����2�6�%), 
�E�X�N�R�Y�i���S�U�H�J�O�H�M�N�D�����3�'�3�B�%�.�������W�R�S�R���R�Y�i���S�U�H�J�O�H�M�N�D�����G�R�V�N�D���Y�\�U�R�E�H�Q�i���] �U�H�F�\�N�O�R�Y�D�Q�ê�F�K���Q�i�S�R�M�R�Y�ê�F�K��
�N�D�U�W�y�Q�R�Y�� ���7�(�7�5�$�� �.������ �V�D�G�U�R�Y�O�i�N�Q�L�W�i�� �G�R�V�N�D�� ���)�H�U�P�D�F�H�O�O���� cemento-�W�U�L�H�V�N�R�Y�i�� �G�R�V�N�D�� ���&�7�'������
�V�D�G�U�R�N�D�U�W�y�Q�����5�L�J�L�S�V�����D���V�W�U�H�G�Q�H���W�Y�U�G�i���G�U�H�Y�R�Y�O�i�N�Q�L�W�i���G�R�V�N�D�����0�'�)���� 
�=�� �N�D�å�G�p�K�R�� �G�U�X�K�X���P�D�W�H�U�L�i�O�X�� �E�R�O�R�� �]�K�R�W�R�Y�H�Q�ê�F�K�� �S�R�� ���� �V�N�~�ã�R�E�Q�ê�F�K�� �W�H�O�L�H�V�� �N�U�X�K�R�Y�p�K�R�� �S�U�L�H�U�H�]�X��
s priemermi 100 mm a 29 mm. Na �2�E�U�i�]�N�X��7. �V�~�� �V�N�~�ã�R�E�Q�p�� �W�H�O�H�V�i�� �W�H�V�W�R�Y�D�Q�ê�F�K�� �P�D�W�H�U�L�i�O�R�Y����
�'�U�H�Y�R�W�U�L�H�V�N�R�Y�i���G�R�V�N�D�����'�7�'�����K�U�~�E�N�\���������P�P�����G�R�V�N�D���V���R�U�L�H�Q�W�R�Y�D�Q�ê�P�L���W�U�L�H�V�N�D�P�L�����2�6�%�����K�U�~�E�N�\��
10 mm, sedemvrst�Y�R�Y�i�� �E�X�N�R�Y�i�� �S�U�H�J�O�H�M�N�D�� ���3�'�3�B�%�.���� �K�U�~�E�N�\�� ���� �P�P���� �S�l�"�Y�U�V�W�Y�R�Y�i�� �W�R�S�R���R�Y�i��
�S�U�H�J�O�H�M�N�D�����3�'�3�B�7�2�����K�U�~�E�N�\�������P�P���D���V�W�U�H�G�Q�H���W�Y�U�G�i���G�U�H�Y�R�Y�O�i�N�Q�L�W�i���G�R�V�N�D ���0�'�)�����K�U�~�E�N�\���������P�P��
�V�~�� �P�D�W�H�U�L�i�O�\�� �Q�D�� �E�i�]�H�� �G�U�H�Y�D�� �V�� �U�{�]�Q�\�P�L�� �G�U�X�K�P�L�� �V�S�R�M�L�Y�D�� ���P�R�þ�R�Y�R-�I�R�U�P�D�O�G�H�K�\�G�R�Y�p�� �D �P�H�O�D�P�t�Q-
�I�R�U�P�D�O�G�H�K�\�G�R�Y�p���å�L�Y�L�F�H�������6�D�G�U�R�Y�O�i�N�Q�L�W�i���G�R�V�N�D�����)�H�U�P�D�F�H�O�O�����K�U�~�E�N�\�������������P�P�����F�H�P�H�Q�W�R-�W�U�L�H�V�N�R�Y�i��
�G�R�V�N�D�����&�7�'���� �K�U�~�E�N�\�� ������ �P�P���V�~���P�D�W�H�U�L�i�O�\�� �Y�\�U�R�E�H�Q�p���V���S�R�X�å�L�W�t�P���P�L�Q�H�U�i�O�Q�H�K�R���V�S�R�M�L�Y�D�����V�D�G�U�D�� �D��
�F�H�P�H�Q�W�������7�L�H�W�R���V�~���S�R�X�å�t�Y�D�Q�p���S�U�L���V�W�D�Y�E�H���E�X�G�R�Y���K�O�D�Y�Q�H���V �R�K���D�G�R�P���Q�D���L�F�K���S�U�R�W�L�S�R�å�L�D�U�Q�H���Y�O�D�V�W�Q�R�V�W�L����
V ex�S�H�U�L�P�H�Q�W�H���E�R�O�L���S�R�X�å�L�W�p���D�M���G�R�V�N�\���Y�\�U�R�E�H�Q�p���]���U�H�F�\�N�O�R�Y�D�Q�ê�F�K���Q�i�S�R�M�R�Y�ê�F�K���N�D�U�W�y�Q�R�Y�����7�(�7�5�$��
�.�����K�U�~�E�N�\���������P�P���D �V�D�G�U�R�N�D�U�W�y�Q�R�Y�p���G�R�V�N�\�����5�L�J�L�S�V�����K�U�~�E�N�\�������������P�P���� 
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�2�E�U�i�]�R�N������  �6�N�~�ã�R�E�Q�p���W�H�O�H�V�i �H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�K�R���P�H�U�D�Q�L�D���S�R�K�O�W�L�Y�R�V�W�L���]�Y�X�N�X. 

 

 

�2�E�U�i�]�R�N������ �=�i�Y�L�V�O�R�V�"���N�R�H�I�L�F�L�H�Q�W�D���]�Y�X�N�R�Y�H�M���S�R�K�O�W�L�Y�R�V�W�L���W�H�V�W�R�Y�D�Q�ê�F�K���P�D�W�H�U�L�i�O�R�Y���Q�D���I�U�H�N�Y�H�Q�F�L�L�� 

�=���J�U�D�I�X���Q�D���2�E�U�i�]�N�X��8�����M�H���P�R�å�Q�p���Y�L�G�L�H�"�����å�H���Y�R���I�U�H�N�Y�H�Q�þ�Q�R�P���U�R�]�V�D�K�X���������� �+�]���± 2 000 Hz boli 
�Q�D�P�H�U�D�Q�p�� �Y�\�ã�ã�L�H�� �K�R�G�Q�R�W�\�� �N�R�H�I�L�F�L�H�Q�W�D�� �]�Y�X�N�R�Y�H�M�� �S�R�K�O�W�L�Y�R�V�W�L�� �X �G�R�V�N�R�Y�ê�F�K�� �P�D�W�H�U�L�i�O�R�Y�� �&�7�'����
PDP_TO, DTD a OSB v intervale 0,0�����D�å���������������8���G�R�V�L�H�N���)�H�U�P�D�F�H�O�O���D Rigips bola v �S�R�U�R�Y�Q�D�Q�t��
�V���R�V�W�D�W�Q�ê�P�L���P�D�W�H�U�L�i�O�P�L���Q�D�P�H�U�D�Q�i���Q�D�M�Y�\�ã�ã�L�D���K�R�G�Q�R�W�D���N�R�H�I�L�F�L�H�Q�W�D���]�Y�X�N�R�Y�H�M���S�R�K�O�W�L�Y�R�V�W�L�����. = 0,3 �± 
�����������Y�R���I�U�H�N�Y�H�Q�þ�Q�R�P���L�Q�W�H�U�Y�D�O�H�����������G�R�������N�+�]���D �V�S�R�O�X���V���0�'�)���E�R�O�D���S�R�K�O�W�L�Y�R�V�"���Q�D�M�Q�L�å�ã�L�D���Y rozsahu 
�I�U�H�N�Y�H�Q�F�L�t�� ���� Hz �± 2 �������� �+�]���� �0�D�W�H�U�L�i�O�� �]�� �G�R�V�L�H�N�� �7�(�7�5�$�� �. �G�R�V�D�K�R�Y�D�O�� �R�S�U�R�W�L�� �R�V�W�D�W�Q�ê�P��
�P�D�W�H�U�L�i�O�R�P���Q�D�M�Y�\�ã�ã�L�H���K�R�G�Q�R�W�\ �. �Y�R���I�U�H�N�Y�H�Q�þ�Q�H�M���R�E�O�D�V�W�L���Q�D�G���������������+�]���D�å���������������+�]���D���Q�D�M�Q�L�å�ã�L�H��
�Y�R���I�U�H�N�Y�H�Q�þ�Q�R�P���L�Q�W�H�U�Y�D�O�H���������+�]���± �������������+�]�����=�Y�X�N�R�Y�i���S�R�K�O�W�L�Y�R�V�" bukovej preglejky PDP_BK 
bola vyrov�Q�D�Q�i�����N�H�����.��= 0,2 v �U�R�]�V�D�K�X���I�U�H�N�Y�H�Q�F�L�t���R�G�������N�+�]���G�R�����������N�+�]���D �G�R�V�D�K�R�Y�D�O�D���Q�D�M�Q�L�å�ã�L�X��
hodnotu v �U�R�]�V�D�K�X���I�U�H�N�Y�H�Q�F�L�t�� ���� �������� �+�]���± ���� ���������+�]���� �1�D�M�Y�\�ã�ã�L�D���K�R�G�Q�R�W�D���N�R�H�I�L�F�L�H�Q�W�D���]�Y�X�N�R�Y�H�M��
pohltivosti �.��= 0,53 �E�R�O�D���]�D�]�Q�D�P�H�Q�D�Q�i���X �V�N�~�ã�R�E�Q�ê�F�K���W�H�O�L�H�V���]���F�H�P�H�Q�W�R-trieskovej dosky (CTD) 
pri f = 1 500 Hz. �3�R�G���D�� �Q�R�U�P�\�� �6�7�1�� �(�1�� �,�6�2�� ������������[9] �M�H�� �P�R�å�Q�p�� �]�D�U�D�G�L�"�� �V�N�~�P�D�Q�p�� �G�R�V�N�R�Y�p��
�P�D�W�H�U�L�i�O�\���P�H�G�]�L���P�D�W�H�U�L�i�O�\���R�G�U�D�]�L�Y�p �D�å���P�i�O�R���S�R�K�O�W�L�Y�p�������V �Y�ê�Q�L�P�N�R�X���G�R�V�N�\���&�7�'�����N�W�R�U�~���P�{�å�H�P�H��
�]�D�U�D�G�L�"���P�H�G�]�L���P�D�W�H�U�L�i�O�\���]�Y�X�N�R�Y�R���S�R�K�O�W�L�Y�p (�ý�8�/�Ë�.���$ KOL., 2020). 
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4 �7�\�S�R�O�y�J�L�D���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E�� 
Drevostavba je �N�R�Q�ã�W�U�X�N�F�L�D, alebo �V�W�D�Y�H�E�Q�p���G�L�H�O�R���� �N�G�H���K�O�D�Y�Q�~���Q�R�V�Q�~���N�R�Q�ã�W�U�X�N�F�L�X���W�Y�R�U�L�D���S�U�Y�N�\��
�Y�\�U�R�E�H�Q�p�� �]�� �G�U�H�Y�D�� �0�R�G�H�U�Q�p�� �G�U�H�Y�R�V�W�D�Y�E�\�� �Y�\�F�K�i�G�]�D�M�~�� �]�� �H�V�W�H�W�L�F�N�p�K�R�� �R�G�N�D�]�X�� �S�{�Y�R�G�Q�ê�F�K��
�G�U�H�Y�R�V�W�D�Y�L�H�E���V���S�U�L�]�Q�D�Q�t�P���G�U�H�Y�D���D�N�R���S�U�t�U�R�G�Q�p�K�R���P�D�W�H�U�L�i�O�X���� �=�i�U�R�Y�H���� �V�D���Y�\�X�å�t�Y�D�M�~���S�U�R�J�U�H�V�t�Y�Q�H��
�N�R�Q�ã�W�U�X�N�þ�Q�p���S�U�Y�N�\���D���P�D�W�H�U�L�i�O�\���Q�D���E�i�]�H���G�U�H�Y�D���V���Y�\�ã�ã�t�P�L���I�\�]�L�N�i�O�Q�\�P�L���~�å�L�W�N�R�Y�ê�P�L���Y�O�D�V�W�Q�R�V�"�D�P�L 
(�âTEFKO A KOL., 2019). 
�'�U�H�Y�H�Q�p���V�W�D�Y�E�\���P�{�å�H�P�H���U�R�]�G�H�O�L�"�����Q�D���� 

�x �=�U�X�E�R�Y�p���V�W�D�Y�E�\�� 
�x �'�U�H�Y�H�Q�i���U�i�P�R�Y�i�����V�W���S�L�N�R�Y�i�����N�R�Q�ã�W�U�X�N�F�L�D 
�x �3�U�H�I�D�E�U�L�N�R�Y�D�Q�ê�����S�D�Q�H�O�R�Y�ê���N�R�Q�ã�W�U�X�N�þ�Q�ê���V�\�V�W�p�P 
�x �6�W�D�Y�E�\���]���S�D�Q�H�O�R�Y���]���P�D�V�t�Y�Q�H�K�R���G�U�H�Y�D 
�x Skelety 
�x �+�U�D�]�G�H�Q�ê���N�R�Q�ã�W�U�X�N�þ�Q�ê���V�\�V�W�p�P 
�x �3�U�H�I�D�E�U�L�N�R�Y�D�Q�ê���P�R�G�X�O�R�Y�ê���V�\�V�W�p�P 
�x �+�\�E�U�L�G�Q�p���N�R�Q�ã�W�U�X�N�F�L�H 
�x Mosty 

5 �0�D�W�H�U�L�i�O�\���S�R�X�å�t�Y�D�Q�p���Y���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�E�i�F�K 
�0�D�W�H�U�L�i�O�\�� �S�R�X�å�t�Y�D�Q�p�� �Y�� �G�U�H�Y�H�Q�ê�F�K�� �V�W�D�Y�E�i�F�K�� �L�O�X�V�W�U�X�M�H�� �2�E�U�i�]�R�N�� ������ �0�{�å�H�P�H�� �L�F�K�� �U�R�]�G�H�O�L�"�� �Q�D��
�P�D�W�H�U�L�i�O�\�����N�W�R�U�p���W�Y�R�U�L�D���Q�R�V�Q�~���þ�D�V�"���V�W�D�Y�E�\�����N�G�H���V�~���Y���S�U�D�[�L���S�R�X�å�t�Y�D�Q�p���K�O�D�Y�Q�H���N�R�Q�ã�W�U�X�N�þ�Q�p���K�U�D�Q�R�O�\��
�W�]�Y���� �.�9�+�� �K�U�D�Q�R�O�\���� �O�H�S�H�Q�p�� �P�D�V�t�Y�Q�H�� �G�U�H�Y�R���� �O�H�S�H�Q�p�� �� �O�D�P�H�O�R�Y�p�� �G�U�H�Y�R���� �N�U�t�å�R�P�� �O�H�S�H�Q�p�� �O�D�P�H�O�R�Y�p��
�G�U�H�Y�R���� �S�U�R�I�L�O�R�Y�D�Q�p�� �Q�R�V�Q�t�N�\�� �/�/�'���� �N�W�R�U�p�� �G�R�N�i�å�X�� �S�U�H�Q�i�ã�D�"�� �Y�ã�H�W�N�\�� �G�U�X�K�\�� �]�D�"�D�å�H�Q�t���� ���D�O�H�M�� �V�~�� �W�R��
�Y�H���N�R�S�O�R�ã�Q�p�� �G�R�V�N�R�Y�p�� �P�D�W�H�U�L�i�O�\���� �N�G�H�� �V�~�� �Y�\�X�å�t�Y�D�Q�p�� �K�O�D�Y�Q�H�� �G�U�H�Y�Q�p�� �N�R�P�S�R�]�L�W�Q�p�� �P�D�W�H�U�L�i�O�\����
�V�O�~�å�L�D�F�H�� �Q�D�� �S�U�L�H�V�W�R�U�R�Y�p�� �V�W�X�å�H�Q�L�H�� �Q�R�V�Q�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H���� �D�N�R�� �G�R�V�N�\�� �W�Y�R�U�L�D�F�H�� �W�]�Y���� �Y�]�G�X�F�K�R�W�H�V�Q�~��
�U�R�Y�L�Q�X�����2�6�%�������D���������D�O�H�E�R���R�E�N�O�D�G�R�Y�p���S�U�R�W�L�S�R�å�L�D�U�Q�H���P�D�W�H�U�L�i�O�\. 

 
�2�E�U�i�]�R�N������ �0�D�W�H�U�L�i�O�\���S�R�X�å�t�Y�D�Q�p v �N�R�Q�ã�W�U�X�N�F�L�i�F�K���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E�� 

�7�H�S�H�O�Q�p�� �U�H�V�S���� �D�N�X�V�W�L�F�N�p�� �L�]�R�O�i�F�L�H�� �G�H�O�t�P�H�� �Q�D�� �R�U�J�D�Q�L�F�N�p�� �D�� �D�Q�R�U�J�D�Q�L�F�N�p���� �6�~�þ�D�V�Q�ê�� �W�U�H�Q�G�� �Y��
�V�W�D�Y�H�E�Q�t�F�W�Y�H���S�U�H�I�H�U�X�M�H���R�U�J�D�Q�L�F�N�p���L�]�R�O�i�F�L�H���D�N�R���Q�D�S�U�����G�U�H�Y�R�Y�O�i�N�Q�L�W�p�����N�R�Q�R�S�Q�p�����N�R�U�N�R�Y�p�������D�Q�R�Y�p���D��
�M�X�W�R�Y�p���L�]�R�O�i�F�L�H�����=���K���D�G�L�V�N�D���Y�O�K�N�R�V�W�Q�p�K�R���V�W�D�Y�X���D���G�L�I�~�]�L�H���Y�R�G�Q�H�M���S�D�U�\���U�R�]�G�H���X�M�H�P�H���N�R�Q�ã�W�U�X�N�F�L�H��
�Q�D�� �G�L�I�~�]�Q�H�� �R�W�Y�R�U�H�Q�p�� �D�� �G�L�I�~�]�Q�H�� �X�]�D�W�Y�R�U�H�Q�p���� �5�R�]�G�L�H�O�� �M�H�� �Y�� �N�R�Q�ã�W�U�X�N�þ�Q�H�M�� �V�N�O�D�G�E�H�� �D�� �U�D�G�H�Q�t��
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�M�H�G�Q�R�W�O�L�Y�ê�F�K�� �P�D�W�H�U�L�i�O�R�Y�� �Y�� �V�P�H�U�H�� �G�L�I�~�]�Q�H�K�R�� �W�R�N�X�� �F�H�]�� �N�R�Q�ã�W�U�X�N�F�L�X�� �Y�� �]�L�P�Q�R�P�� �R�E�G�R�E�t����
�1�D�M�G�{�O�H�å�L�W�H�M�ã�R�X�� �Y�U�V�W�Y�R�X�� �N�R�Q�ã�W�U�X�N�F�L�H�� �]�� �S�R�K���D�G�X�� �G�L�I�~�]�L�H�� �Y�R�G�Q�H�M�� �S�D�U�\�� �M�H�� �S�D�U�R�]�i�E�Uana, resp. 
�S�D�U�R�E�U�]�G�D���D���L�F�K���X�P�L�H�V�W�Q�H�Q�L�H���Y���N�R�Q�ã�W�U�X�N�F�L�L�����â�7�(�)�.�2���$���.�2�/������������������ 
�2�E�U�i�]�R�N�� ������ �]�Q�i�]�R�U���X�M�H�� �V�N�O�D�G�E�X�� �R�E�Y�R�G�R�Y�H�M�� �V�W�H�Q�\�� �G�U�H�Y�R�V�W�D�Y�E�\���� �=�i�N�O�D�G�Q�ê�� �S�U�Y�R�N�� �M�H�� �W�Y�R�U�H�Q�ê��
�G�U�H�Y�H�Q�R�X���U�i�P�R�Y�R�X���N�R�Q�ã�W�U�X�N�F�L�R�X���� �Y�\�S�O�Q�H�Q�R�X���G�U�H�Y�R�Y�O�i�N�Q�L�W�R�X���L�]�R�O�i�F�L�R�X���� �9���L�Q�W�H�U�L�p�U�R�Y�H�M�� �þ�D�V�W�L���M�H��
�Y�H���P�L���G�{�O�H�å�L�W�i���X�å���V�S�R�P�t�Q�D�Q�i���2�6�%���G�R�V�N�D�����N�W�R�U�i���]�D�E�H�]�S�H�þ�X�M�H���V�S�R�O�X���Y�]�G�X�F�K�R�W�H�V�Q�H���S�U�H�O�H�S�H�Q�ê�P�L��
�V�S�R�M�P�L�� �W�]�Y���� �Y�]�G�X�F�K�R�W�H�V�Q�~�� �U�R�Y�L�Q�X���� �.�H���å�H�� �M�H�� �2�6�%�� �G�R�V�N�D�� �S�R�X�å�L�W�i�� �Q�D�� �V�W�U�D�Q�H�� �L�Q�W�H�U�L�p�U�X���� �P�{�å�H�P�H��
�K�R�Y�R�U�L�"���R���G�L�I�~�]�Q�H���R�W�Y�R�U�H�Q�H�M���V�N�O�D�G�E�H���G�D�Q�H�M���G�U�H�Y�R�V�W�D�Y�E�\�������6�P�H�U�R�P���G�R���L�Q�W�H�U�L�p�U�X���M�H���Y�K�R�G�Q�p���S�R�X�å�L�W�L�H��
�L�Q�ã�W�D�O�D�þ�Q�H�M�� �S�U�H�G�V�W�H�Q�\�� �Y�\�S�O�Q�H�Q�H�M�� �W�H�S�H�O�Q�R�X�� �L�]�R�O�i�F�L�R�X���� �D�N�R�� �S�U�L�H�V�W�R�U�� �S�U�H�� �W�U�D�V�R�Y�D�Q�L�H�� �L�Q�ã�W�D�O�i�F�L�t�� �D�N�R��
�Q�D�S�U���� ���(�O�H�N�W�U�L�N�D���� �=�7�,���� �9�=�7���� �Ò�.������ �1�i�V�O�H�G�Q�H�� �M�H�� �R�E�Y�R�G�R�Y�ê�� �S�D�Q�H�O�� �G�U�H�Y�R�V�W�D�Y�E�\�� �X�N�R�Q�þ�H�Q�ê��
�R�G�Y�H�W�U�D�Q�R�X���P�H�G�]�H�U�R�X���D���G�U�H�Y�H�Q�ê�P���I�D�V�i�G�Q�\�P���R�E�N�O�D�G�R�P���S�U�H�G���N�W�R�U�R�X���M�H���D�S�O�L�N�R�Y�D�Q�i���8�9���V�W�D�E�L�O�Q�i��
�D���S�U�R�W�L�Y�H�W�H�U�Q�i���I�y�O�L�D. 

 

�2�E�U�i�]�R�N�������� �5�H�]���R�E�Y�R�G�R�Y�p�K�R���S�D�Q�H�O�X���G�U�H�Y�R�V�W�D�Y�E�\�� 

6 �$�N�X�V�W�L�N�D���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E 
�Ò�O�R�K�D�� �]�Y�X�N�R�Y�H�M�� �R�F�K�U�D�Q�\�� �Y�� �V�W�D�Y�H�E�Q�t�F�W�Y�H�� �Y�\�S�O�ê�Y�D�� �]�� �S�R�å�L�D�G�D�Y�N�\�� �U�H�D�O�L�]�R�Y�D�"�� �N�R�Q�ã�W�U�X�N�þ�Q�p�� �S�U�Y�N�\��
�W�D�N�����D�E�\���~�þ�L�Q�N�\���]�Y�X�N�X���þ�L���K�O�X�N�X���] �G�R�P�i�F�L�F�K�����F�X�G�]�t�F�K���R�E�\�W�Q�ê�F�K���D�O�H�E�R���S�U�D�F�R�Y�Q�ê�F�K���S�U�L�H�V�W�R�U�R�Y�����]��
�W�H�F�K�Q�L�F�N�ê�F�K���]�D�U�L�D�G�H�Q�t�����D�O�H���D�M���]���Y�R�Q�N�D�M�ã�L�H�K�R���S�U�L�H�V�W�R�U�X���Q�H�S�{�V�R�E�L�O�L���U�X�ã�L�Y�R�����Q�H�]�G�U�D�Y�R���D �Q�D���þ�O�R�Y�H�N�D��
�S�V�\�F�K�L�F�N�\���]�D�"�D�å�X�M�~�F�R�����= �N�R�Q�ã�W�U�X�N�þ�Q�p�K�R���K���D�G�L�V�N�D�����Q�i�V�R�E�Q�p���N�R�Q�ã�W�U�X�N�F�L�H���Y�\�]�H�U�D�M�~���E�\�"���Y�ê�K�R�G�Q�ê�P��
�U�L�H�ã�H�Q�t�P���] �S�R�K���D�G�X���D�N�X�V�W�L�N�\���þ�L�åe zvukovo-�L�]�R�O�D�þ�Q�ê�F�K���Y�O�D�V�W�Q�R�V�W�t���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E�����$�N�X�V�W�L�F�N�\��
�Q�i�V�R�E�Q�p�� �N�R�Q�ã�W�U�X�N�F�L�H�� �V�D�� �V�N�O�D�G�D�M�~�� �]�� �Y�L�D�F�H�U�ê�F�K�� �S�U�Y�N�R�Y���� �þ�L�D�V�W�N�R�Y�ê�F�K�� �V�W�L�H�Q���� �N�W�R�U�p�� �Q�L�H�� �V�~�� �S�H�Y�Q�H��
�V�S�R�M�H�Q�p�� �S�R�� �F�H�O�H�M�� �S�O�R�F�K�H���� �D�O�H�� �G�H�O�t�� �L�F�K�� �Y�]�G�X�F�K�R�Y�i�� �P�H�G�]�H�U�D���� �R�E�\�þ�D�M�Q�H�� �Y�\�S�O�Q�H�Q�i�� ���D�K�N�ê�P��
�P�D�W�H�U�L�i�O�R�P���� �N�W�R�U�ê�� �Q�H�E�U�i�Q�L�� �þ�L�D�V�W�N�R�Y�ê�P�� �V�W�H�Q�i�P�� �Y�� �V�D�P�R�V�W�D�W�Q�R�P�� �N�P�L�W�D�Q�t���� �6�Q�D�K�R�X�� �S�U�L�� �V�N�O�D�G�D�Q�t��
�R�S�W�L�P�i�O�Q�H�M���V�N�O�D�G�E�\���G�H�O�L�D�F�H�M���N�R�Q�ã�W�U�X�N�F�L�H���M�H���H�O�L�P�L�Q�R�Y�D�"���Y�S�O�\�Y���U�H�]�R�Q�D�Q�F�L�H���D���N�R�L�Q�F�L�G�H�Q�F�L�H���Y���R�E�O�D�V�W�L��
�S�R�þ�X�W�H���Q�ê�F�K�� �I�U�H�N�Y�H�Q�F�L�t���� �+���D�G�i�� �V�D�� �N�R�P�S�U�R�P�L�V�� �Y�R���E�\�� �K�U�~�E�N�\�� �þ�L�D�V�W�N�R�Y�ê�F�K�� �V�W�L�H�Q�� �D�� �K�U�~�E�N�\��
vzduchovej me�G�]�H�U�\�����U�H�O�D�W�t�Y�Q�H���þ�t�P���Y�l�þ�ã�L�D���W�ê�P���O�H�S�ã�L�H�����S�U�H���G�R�V�L�D�K�Q�X�W�L�H���S�R�å�D�G�R�Y�D�Q�ê�F�K���K�R�G�Q�{�W��
�]�Y�X�N�R�Y�H�M���L�]�R�O�i�F�L�H�����$�Y�ã�D�N���S�U�L���]�Y�l�þ�ã�R�Y�D�Q�t���K�U�~�E�N�\���P�D�W�H�U�L�i�O�X���þ�L�D�V�W�N�R�Y�H�M���V�W�H�Q�\�����Q�D�S�U�L�H�N���W�R�P�X�����å�H��
�V�D���]�O�H�S�ã�X�M�~���Y�O�D�V�W�Q�R�V�W�L���]�Y�X�N�R�Y�H�M���L�]�R�O�i�F�L�H�����P�{�å�H���G�{�M�V�"���N���S�R�V�X�Q�X���Y�S�O�\�Y�X���N�R�L�Q�F�L�G�H�Q�F�L�H���G�R���R�E�Oasti 
�S�R�þ�X�W�H���Q�ê�F�K�� �I�U�H�N�Y�H�Q�F�L�t���� ���D�K�N�p�� �V�W�H�Q�\�� �]�� �G�R�V�L�H�N�� �]�� �G�U�H�Y�D���� �Q�D�� �E�i�]�H�� �G�U�H�Y�D�� �D�� �L�Q�ê�F�K�� �P�D�W�H�U�L�i�O�R�Y��
�S�U�L�S�H�Y�Q�H�Q�ê�F�K�� �Q�D�S�U���� �Y�� �V�W���S�L�N�R�Y�H�M�� �N�R�Q�ã�W�U�X�N�F�L�L�� �G�U�H�Y�H�Q�H�M�� �V�W�D�Y�E�\�� �V�D�� �Y�� �W�R�P�W�R�� �S�U�t�S�D�G�H�� �M�D�Y�L�D�� �D�N�R��
�S�U�D�N�W�L�F�N�H�M�ã�t���V�S�{�V�R�E���Y�\�K�R�W�R�Y�H�Q�L�D���Q�i�V�R�E�Q�H�M���N�R�Q�ã�W�U�X�N�F�L�H�� 
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�'�U�H�Y�R�V�W�D�Y�E�\�� �V�~�� �V�W�D�Y�E�\���� �N�W�R�U�ê�F�K�� �K�O�D�Y�Q�ê�P�� �Q�R�V�Q�ê�P�� �S�U�Y�N�R�P�� �M�H�� �G�U�H�Y�R�� �D�O�H�E�R�� �P�D�W�H�U�L�i�O�� �Q�D�� �E�i�]�H��
�G�U�H�Y�D���� �'�U�H�Y�R�� �M�H�� �S�U�t�U�R�G�Q�ê�� �R�E�Q�R�Y�L�W�H���Q�ê�� �P�D�W�H�U�L�i�O���� �-�H�K�R�� �S�R�X�å�L�W�L�H�� �P�i�� �Y�� �V�W�D�Y�H�E�Q�t�F�W�Y�H�� �G�O�K�R�G�R�E�~��
�W�U�D�G�t�F�L�X�����8�å���Y���P�L�Q�X�O�R�V�W�L���E�R�O�R���G�U�H�Y�R���S�R�X�å�t�Y�D�Q�p���D�N�R���V�W�D�Y�H�E�Q�ê���N�R�Q�ã�W�U�X�N�þ�Q�ê���P�D�W�H�U�L�i�O���S�U�H���Y�ê�V�W�D�Y�E�X��
domov. V po�V�O�H�G�Q�H�M�� �G�R�E�H�� �M�H�� �U�R�]�Y�R�M�� �X�� �Q�i�V�� �V�S�R�M�H�Q�ê�� �K�O�D�Y�Q�H�� �V�� �U�R�]�Y�R�M�R�P�� �Y�ê�V�W�D�Y�E�\��
�Q�t�]�N�R�H�Q�H�U�J�H�W�L�F�N�ê�F�K���D���S�D�V�t�Y�Q�\�F�K���G�R�P�R�Y�� 
�9�� �V�~�þ�D�V�Q�R�V�W�L�� �W�U�H�E�D�� �P�\�V�O�L�H�"�� �D�M�� �Q�D�� �]�D�E�H�]�S�H�þ�H�Q�L�H�� �D�N�X�V�W�L�F�N�H�M�� �S�R�K�R�G�\�� �þ�O�R�Y�H�N�D���� �$�N�X�V�W�L�N�X��
�G�U�H�Y�R�V�W�D�Y�E�\�� �R�Y�S�O�\�Y���X�M�H�� �P�Q�R�å�V�W�Y�R���Y�V�W�X�S�Q�ê�F�K��faktorov s �Q�i�V�O�H�G�Q�ê�P�L�� �N�R�Q�]�H�N�Y�Hnciami. 
�1�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�� �G�H�O�L�D�F�L�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �X�� �G�U�H�Y�H�Q�ê�F�K�� �V�W�D�Y�L�H�E�� �V�D�� �G�i�� �R�Y�S�O�\�Y�Q�L�"�� �M�H�G�Q�R�W�O�L�Y�ê�P�L��
�Y�U�V�W�Y�D�P�L�� �P�D�W�H�U�L�i�O�X�� �D�� �L�F�K�� �Y�O�D�V�W�Q�R�V�"�D�P�L���� �V�S�U�i�Y�Q�R�X�� �Y�R���E�R�X�� �P�D�W�H�U�L�i�O�X�� �D�� �Y�]�i�M�R�P�Q�ê�P�� �S�R�U�D�G�t�P��
vrstvenia. No u napr. �P�X�U�R�Y�D�Q�ê�F�K�� �V�W�D�Y�L�H�E�� �V�D�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�� �G�i�� �U�H�J�X�O�R�Y�D�"�� �O�H�Q�� �K�U�~�E�N�R�X��
�V�D�P�R�W�Q�H�M�� �V�W�H�Q�\���� �9�ê�K�R�G�R�X�� �G�U�H�Y�H�Q�ê�F�K�� �V�W�D�Y�L�H�E�� �M�H�� �P�R�å�Q�R�V�"�� �Y�ê�E�H�U�X�� �X�U�þ�L�W�ê�F�K�� �P�D�W�H�U�L�i�O�R�Y�� �V��
�S�R�å�D�G�R�Y�D�Q�R�X���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�R�X���S�U�L���U�H�O�D�W�t�Y�Q�H���P�H�Q�ã�H�M���K�U�~�E�N�H���V�W�H�Q�\�� 
�0�L�H�U�X���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L�����R�G�S�R�U�X���N�R�Q�ã�W�U�X�N�F�L�H���Y�R�þ�L���S�U�L�H�Q�L�N�X���]�Y�X�N�X�����R�Y�S�O�\�Y���X�M�~���D�N�R���M�H���X�å���Y�\�ã�ã�L�H��
�V�S�R�P�H�Q�X�W�p���� �K�O�D�Y�Q�H�� �V�N�O�D�G�E�D�� �N�R�Q�ã�W�U�X�N�F�L�H�� �D�� �W�D�N�W�L�H�å�� �D�M�� �I�\�]�L�N�i�O�Q�H�� �Y�O�D�V�W�Q�R�V�W�L�� �S�R�X�å�L�W�p�K�R�� �P�D�W�H�U�L�i�O�X��
���K�X�V�W�R�W�D���� �S�O�R�ã�Q�i�� �K�P�R�W�Q�R�V�"���� �W�X�K�R�V�"�� �D �L�Q�p������������ �V�S�{�V�R�E�� �Q�D�S�R�M�H�Q�L�D�� ���V�S�R�M�R�Y�D�F�L�H�� �E�R�G�\�� �M�H�G�Q�R�W�O�L�Y�ê�F�K��
�Y�U�V�W�L�H�Y�� �N�R�Q�ã�W�U�X�N�F�L�H�� �]�K�R�U�ã�X�M�~�� �M�H�M�� �D�N�X�V�W�L�F�N�p�� �Y�O�D�V�W�Q�R�V�W�L���� �S�U�H�W�R�� �V�D�� �R�G�S�R�U�~�þ�D�� �Q�D�P�L�H�V�W�R�� �]�Oepovania 
�S�U�L�S�H�Y�Q�H�Q�L�H�� �S�R�P�R�F�R�X�� �N�O�L�Q�F�R�Y���� �V�S�R�Q�L�H�N�� �D�O�H�E�R�� �V�N�U�X�W�L�H�N������ �S�R�þ�H�W�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �Y�U�V�W�L�H�Y�� ���Y�L�D�F�H�M��
�W�H�Q�ã�t�F�K���Y�U�V�W�L�H�Y���X�U�þ�X�M�H���O�H�S�ã�L�H���~�þ�L�Q�N�\�� �Q�H�å���M�H�G�Q�D���W�D�N�i�� �L�V�W�i�� �K�U�X�E�i�� �Y�U�V�W�Y�D������ �D�� �S�U�H�G�R�Y�ã�H�W�N�ê�P���D�M���W�\�S��
�S�R�X�å�L�W�H�M���D�N�X�V�W�L�F�N�H�M���L�]�R�O�i�F�L�H���Q�D�M�O�H�S�ã�L�H���Y���N�R�P�E�L�Q�i�F�L�L���V�R���Y�]�G�X�F�K�R�Y�R�X���P�H�G�]�H�U�R�X�����=���W�R�K�W�R���G�{�Y�R�G�X��
�V�D���R�V�Y�H�G�þ�L�O�L���S�y�U�R�Y�L�W�p���P�D�W�H�U�L�i�O�\�����D�N�R���V�~���Q�D�S�U�����P�L�Q�H�U�i�O�Q�H���D�O�H�E�R���G�U�H�Y�R�Y�O�i�N�Q�L�W�p���L�]�R�O�i�F�L�H���Y �]�Y�L�V�O�ê�F�K��
�N�R�Q�ã�W�U�X�N�F�L�i�F�K���� �9 �V�W�U�R�S�Q�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�i�F�K�� �M�H�� �Y�K�R�G�Q�p �S�R�X�å�t�Y�D�"�� �L�]�R�O�i�F�L�H�� �G�R�� �S�R�G�O�i�K�� �V �Q�t�]�N�R�X��
�G�\�Q�D�P�L�F�N�R�X���W�X�K�R�V�"�R�X�� 
�3�U�L���Q�D�Y�U�K�R�Y�D�Q�t���D�N�X�V�W�L�F�N�H�M���R�F�K�U�D�Q�\�����W�U�H�E�D���P�\�V�O�L�H�"���D�M���Q�D�S�U�����S�U�L���R�U�L�H�Q�W�i�F�L�L���E�X�G�R�Y�\���Y�]�K���D�G�R�P���Q�D���M�H�M��
�]�D�"�D�å�H�Q�L�H�� �Y�R�Q�N�D�M�ã�t�P�� �K�O�X�N�R�P���� �S�U�L�� �]�D�E�X�G�R�Y�D�Q�t�� �P�D�V�t�Y�Q�\�F�K�� �Y�U�V�W�L�H�Y�� �G�R�� �Q�R�V�Q�ê�F�K�� �N�R�Q�ã�W�U�X�N�þ�Q�ê�F�K��
�S�U�Y�N�R�Y�� �D�� �S�U�L�� �X�P�L�H�V�W�Q�H�Q�t�� �K�O�X�þ�Q�ê�F�K�� �D�� �W�L�F�K�ê�F�K�� �S�U�L�H�V�W�R�U�R�Y�� �Y�� �E�X�G�R�Y�H���� �3�R�G�V�W�D�W�Q�p�� �M�H�� �V�D�� �Y�\�K�ê�E�D�"��
�ã�N�i�U�D�P���D���]�Y�X�N�R�Y�ê�P���P�R�V�W�R�P�����=�Y�X�N���V�D���W�R�W�L�å���ã�t�U�L���S�U�L�D�P�R���F�H�]���N�R�Q�ã�W�U�X�N�F�L�X���D���W�L�H�å���D�M���F�H�]���E�R�þ�Q�p���F�H�V�W�\����
�D�N�R�� �V�~�� �Q�D�S�U�t�N�O�D�G�� �V�S�R�M�H���� �G�H�W�D�L�O�\�� �X�N�R�W�Y�H�Q�L�D�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �D�� �S�R�G���� �&�H�O�N�R�Y�ê�� �Y�S�O�\�Y�� �Q�D��
�Y�ê�V�O�H�G�Q�~���K�R�G�Q�R�W�X���P�H�U�D�Q�t���K�O�D�G�t�Q���D�N�X�V�W�L�F�N�p�K�R���W�O�D�N�X�����S�R�W�R�P���Y�ê�S�R�þ�W�X���X�U�þ�X�M�~�F�L�F�K���Y�H�O�L�þ�t�Q�����5�•�����'nT, 

L�•n���� �S�U�L�D�P�R�� �Q�D�� �V�W�D�Y�E�H�� �P�D�M�~�� �M�H�G�Q�R�]�Q�D�þ�Q�H�� �E�R�þ�Q�p�� �F�H�V�W�\�� �ã�t�U�H�Q�L�D�� �]�Y�X�N�X���� �N�W�R�U�p�� �Y�]�Q�L�N�D�M�~�� �Q�D�S�U����
�R�V�O�D�E�H�Q�t�P���N�R�Q�ã�W�U�X�N�F�L�H���H�O�H�N�W�U�R�L�Q�ã�W�D�O�i�F�L�R�X�� 
�0�Q�R�K�p�� ���D�K�N�p�� �G�H�O�L�D�F�H�� �N�R�Q�ã�W�U�X�N�F�L�H�� �Q�H�G�R�N�i�å�X�� �H�O�L�P�L�Q�R�Y�D�"�� �D�Q�L�� �S�R�K�O�W�L�"�� �Q�t�]�N�H�� �I�U�H�N�Y�H�Q�F�L�H���� �D�O�H��
�S�U�H�S�~�ã�"�D�M�~���L�F�K���F�H�]���G�H�O�L�D�F�X���N�R�Q�ã�W�U�X�N�F�L�X�����D�O�H�M�����1�D�Y�U�K�R�Y�D�Q�L�H���N�R�Q�ã�W�U�X�N�F�L�t���V�W�L�H�Q���D �V�W�U�R�S�R�Y���Q�D���E�i�]�H��
�G�U�H�Y�D���S�U�H���H�O�L�P�L�Q�i�F�L�X���Q�t�]�N�\�F�K���I�U�H�N�Y�H�Q�F�L�t���K�O�X�N�X���M�H���W�ê�P���S�i�G�R�P���Q�H�X�V�W�i�O�H���D�N�W�X�i�O�Q�\�P���S�U�H�G�P�H�W�R�P��
�Y�ê�V�N�X�P�X���� �= �S�R�K���D�G�X�� �]�Y�X�N�R�Y�H�M�� �L�]�R�O�i�F�L�H�� �M�H�� �S�R�W�U�H�E�Q�p�� �K���D�G�D�"�� �S�U�L�� �G�U�H�Y�H�Q�ê�F�K�� �V�W�D�Y�E�i�F�K�� �Y�K�R�G�Q�~��
�P�D�W�H�U�L�i�O�R�Y�~���V�N�O�D�G�E�X�����W�H�F�K�Q�L�F�N�p���D �W�Y�D�U�R�Y�p���S�U�H�Y�H�G�H�Q�L�D���N�R�Q�ã�W�U�X�N�F�L�H�����Y�]�i�M�R�P�Q�p���S�U�H�S�R�M�H�Q�L�D���Y�U�V�W�L�H�Y����
a �L�Q�p ���âTEFKO A KOL., 2021). 

6.1 �'�H�O�L�D�F�H���N�R�Q�ã�W�U�X�N�F�L�H���± �Y�]�G�X�F�K�R�Y�i���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�" 
�9�]�G�X�F�K�R�Y�i�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�� �M�H�� �V�F�K�R�S�Q�R�V�"�� �G�H�O�L�D�F�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H�� �S�U�H�Q�i�ã�D�"�� �]�Y�X�N�� �ã�t�U�L�D�F�L�� �V�D��
vzduchom z �P�L�H�V�W�D���]�G�U�R�M�D���]�Y�X�N�X���G�R���F�K�U�i�Q�H�Q�H�M���P�L�H�V�W�Q�R�V�W�L���� �9 �S�U�D�[�L���V�D���V�W�U�H�W�i�Y�D�P�H���Q�D�M�þ�D�V�W�H�M�ã�L�H��
s �Y�H�O�L�þ�L�Q�D�P�L���� �D�N�R��napr. �O�D�E�R�U�D�W�y�U�Q�D���D �V�W�D�Y�H�E�Q�i�� �Y�]�G�X�F�K�R�Y�i�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"���� �+�R�G�Q�R�W�\��Rw a R�•w  
�V�~���]�i�Y�L�V�O�p���R�G�����N�P�L�W�R�þ�W�X�����I�U�H�N�Y�H�Q�F�L�H�����6���U�D�V�W�~�F�L�P���N�P�L�W�R�þ�W�R�P���V�S�U�D�Y�L�G�O�D���U�D�V�W�~���D�M���L�F�K���K�R�G�Q�R�W�\���D�M���N�H����
�Y���Q�L�H�N�W�R�U�ê�F�K���þ�D�V�W�L�D�F�K���V�S�H�N�W�U�D���P�{�å�X���K�R�G�Q�R�W�\��R �V�R���Y�]�U�D�V�W�D�M�~�F�L�P���N�P�L�W�R�þ�W�R�P���N�O�H�V�D�"���Y���G�{�V�O�H�G�N�X��
rezonancie alebo koincidencie���� �1�D�� �Y�R�G�R�U�R�Y�Q�~�� �R�V�� �G�L�D�J�U�D�P�X�� �V�D�� �Y�\�Q�i�ã�D�M�~�� �K�R�G�Q�R�W�\�� �I�U�H�N�Y�H�Q�F�L�H��
v Hz a �Q�D�� �Y�H�U�W�L�N�i�O�Q�X�� �K�R�G�Q�R�W�\�� �Y�]�G�X�F�K�R�Y�H�M�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L�����+�R�G�Q�R�W�D�� �Y�i�å�H�Q�H�M�� �K�R�G�Q�R�W�\��
�Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���V�D���R�G�þ�t�W�D���Q�D���V�P�H�U�Q�H�M���N�U�L�Y�N�H���Y���S�i�V�P�H�����������+�]�����ä�L�D�G�D�Q�p���D�N�X�V�W�L�F�N�p���F�K�D�U�D�N�W�H�U�L�V�W�L�N�\����
�G�R�V�D�K�X�M�~���G�U�H�Y�R�V�W�D�Y�E�\���Y�\�X�å�L�W�t�P���L�Q�W�H�O�L�J�H�Q�W�Q�ê�F�K���N�R�P�E�L�Q�i�F�L�t���P�D�W�H�U�L�i�O�R�Y �V���Y�K�R�G�Q�ê�P�L���I�\�]�L�N�i�Onymi 
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�D���P�H�F�K�D�Q�L�F�N�ê�P�L���Y�O�D�V�W�Q�R�V�"�D�P�L a skladbou �N�R�Q�ã�W�U�X�N�F�L�H�� �1�L�H�N�W�R�U�p �I�\�]�L�N�i�O�Q�H���Y�O�D�V�W�Qos�W�L���P�D�W�H�U�L�i�O�R�Y��
�V�~���Y�K�R�G�Q�p���Q�D���V�W�D�Q�R�Y�H�Q�L�H���D�N�X�V�W�L�F�N�ê�F�K���S�D�U�D�P�H�W�U�R�Y���]�Y�X�N�R�Y�R-�L�]�R�O�D�þ�Q�H�M�����W�O�P�L�D�F�H�M���D�O�H�E�R���S�R�K�O�W�L�Y�H�M��
�G�H�O�L�D�F�H�M���N�R�Q�ã�W�U�X�N�F�L�H�����D�O�H�E�R���Q�D���]�D�L�V�W�H�Q�L�H���D���Nontrolu akustickej funkcie �Y�ê�U�R�E�N�X�����3�U�H���Y�H���N�R�S�O�R�ã�Q�p��
�G�R�V�N�\���W�L�H�W�R���Y�O�D�V�W�Q�R�V�W�L���Y�\�M�D�G�U�X�M�H���V�~�E�R�U���Y�H�O�L�þ�t�Q���F�K�D�U�D�N�W�H�U�L�]�X�M�~�F�L�F�K���R�K�\�E�R�Y�~���W�X�K�R�V�"�����S�U�L���S�U�X�å�Q�ê�F�K��
�Y�O�R�å�N�i�F�K���D���S�R�G�O�R�å�N�i�F�K���W�L�H�W�R���Y�O�D�V�W�Q�R�V�W�L���Y�\�Ma�G�U�X�M�H���G�\�Q�D�P�L�F�N�i���W�X�K�R�V�"�����S�U�L���S�R�U�p�]�Q�\�F�K���P�D�W�H�U�L�i�O�R�F�K��
na pohlcovanie alebo tlmenie zvuku to j�H���R�G�S�R�U���S�U�R�W�L���S�U�~�G�H�Q�L�X���Y�]�G�X�F�K�X���� �S�U�L���U�H�G�X�N�F�L�L���L�Q�G�H�[�X��
�Y�L�E�U�i�F�L�t���W�R���M�H���V�W�U�D�W�R�Y�ê���þ�L�Q�L�W�H���� �7�R�W�R���Q�i�P���]�Q�i�]�R�U���X�M�H���D�M���2�E�U�i�]�R�N�������� (DATAHOLZ .EU, 2022), kde 
�Q�L�H�� �M�H�� �U�R�]�K�R�G�X�M�~�F�D�� �K�U�~�E�N�D�� �G�H�O�L�D�F�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H, �D�N�R�� �V�D�� �W�R�� �V�W�i�Y�D�� �S�U�L�� �D�N�X�V�W�L�F�N�\�� �M�H�G�Q�R�G�X�F�K�ê�F�K��
�N�R�Q�ã�W�U�X�N�F�L�i�F�K���� �3�U�H�� �~�S�O�Q�R�V�"�� �V�D�� �R�G�S�R�U�~�þ�D�� �S�R�X�å�t�Y�D�"�� �D�M�� �D�G�D�S�W�D�þ�Q�p�� �þ�L�Q�L�W�H�O�H��spektra C a Ctr, kde 
�D�G�D�S�W�D�þ�Q�ê���þ�L�Q�L�W�H�����&���]�R�K���D�G���X�M�H �K�O�X�N���Y���V�W�U�H�G�Q�ê�F�K���D�å���Y�\�V�R�N�ê�F�K���N�P�L�W�R�þ�W�R�F�K���D���&tr �K�O�X�N���S�U�L���Q�t�]�N�\�F�K��
�I�U�H�N�Y�H�Q�F�L�i�F�K�� 

 
�2�E�U�i�]�R�N�������� �5�H�]���R�E�Y�R�G�R�Y�R�X���N�R�Q�ã�W�U�X�N�F�L�R�X���G�U�H�Y�R�V�W�D�Y�E�\. 

6.2 �8�N�i�å�N�D���P�H�U�D�Q�t���± z�Y�X�N�R�Y�i���L�]�R�O�i�F�L�D���Y�\�E�U�D�Q�ê�F�K���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t��
v �G�U�H�Y�R�V�W�D�Y�E�H���G�Y�R�M�S�R�G�O�D�å�Q�p�K�R���U�R�G�L�Q�Q�p�K�R���G�R�P�X 
�2�E�M�H�N�W�R�P�� �K�R�G�Q�R�W�H�Q�L�D�� �]�Y�X�N�R�Y�R�L�]�R�O�D�þ�Q�ê�F�K�� �Y�O�D�V�W�Q�R�V�W�t�� �G�H�O�L�D�F�L�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �E�R�O�� �U�R�G�L�Q�Q�ê��
�G�Y�R�M�S�R�G�O�D�å�Q�ê���G�R�P���V���S�X�O�W�R�Y�R�X���V�W�U�H�F�K�R�X�����.�R�Q�ã�W�U�X�N�þ�Q�i���V�N�O�D�G�E�D���V�N�~�P�D�Q�H�M���Y�Q�~�W�R�U�Q�H�M���G�H�O�L�D�F�H�M���V�Weny 
�Q�D�� �E�i�]�H�� �G�U�H�Y�D�� �S�U�H�� �P�H�U�D�Q�L�H�� �Y�]�G�X�F�K�R�Y�H�M�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L�� �D�� �K�R�G�Q�R�W�H�Q�L�H�� �Y�i�å�H�Q�H�M�� �V�W�D�Y�H�E�Q�H�M��
�Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���P�H�G�]�L���G�Y�R�M�S�R�V�W�H���R�Y�R�X���V�S�i�O���R�X���D���G�H�W�V�N�R�X���L�]�E�R�X���Q�D���S�R�V�F�K�R�G�t���M�H���Q�D���2�E�U�i�]�N�X 12a. 
�9���W�R�P�W�R���R�E�M�H�N�W�H���V�D���K�R�G�Q�R�W�L�O�L���]�Y�X�N�R�Y�R�L�]�R�O�D�þ�Q�p���Y�O�D�V�W�Q�R�V�W�L���D�M���V�W�U�R�S�Q�H�M���N�R�Q�ã�W�U�X�N�F�L�H�����N�W�R�U�i���R�G�G�H���X�M�H��
�S�U�L�H�V�W�R�U�\�� �G�Y�R�M�S�R�V�W�H���R�Y�H�M�� �V�S�i�O�Q�H�� �Q�D�� �S�R�V�F�K�R�G�t�� �D�� �G�H�W�V�N�H�M�� �L�]�E�\�� �Q�D�� �S�U�t�]�H�P�t���� �6�N�O�D�G�E�D�� �V�W�U�R�S�Q�H�M��
�N�R�Q�ã�W�U�X�N�F�L�H���G�R�P�X���M�H���]�Q�i�]�R�U�Q�H�Q�i���Q�D���2�E�U�i�]�N�X��12b. 
�6�N�O�D�G�E�D���G�H�O�L�D�F�H�M���N�R�Q�ã�W�U�X�N�F�L�H���Q�D���2�E�U�i�]�N�X 12a) je: 1 �± �V�i�G�U�R�N�D�U�W�y�Q, 2 �± �R�S�O�i�ã�W�H�Q�L�H���2�6�%������ �����± 
�V�P�U�H�N�R�Y�ê���U�i�P�����������������P�P�������]�Y�X�N�R�Y�i���L�]�R�O�i�F�L�D���,�V�R�Y�H�U���8�Q�L�U�R�O�O���������P�P���������± �X�]�D�W�Y�R�U�H�Q�i���Y�]�G�X�F�K�R�Y�i��
vrstva, 5 �± �R�S�O�i�ã�W�H�Q�L�H���2�6�%�����������± �V�i�G�U�R�N�D�U�W�y�Q�� 
�6�N�O�D�G�E�D���G�H�O�L�D�F�H�M���N�R�Q�ã�W�U�X�N�F�L�H���Q�D���2�E�U�i�]�N�X����2b) je: Z hornej strany 1 �± �Y�H���N�R�S�O�R�ã�Q�p���S�D�U�N�H�W�\������
pen�R�Y�i�� �S�R�G�O�R�å�N�D���� �����± �E�H�W�y�Q�R�Y�i�� �Y�U�V�W�Y�D���� �����± �P�L�Q�H�U�i�O�Q�D�� �]�Y�X�N�R�Y�i�� �L�]�R�O�i�F�L�D�� ���� �����± �Y�U�F�K�Q�ê�� �]�i�N�O�R�S����
OSB3, 5 �± �X�]�D�W�Y�R�U�H�Q�i���Y�]�G�X�F�K�R�Y�i���Y�U�V�W�Y�D���������± �]�Y�X�N�R�Y�i���L�]�R�O�i�F�L�D���,�V�R�Y�H�U���8�Q�L�U�R�O�O���������± �V�S�R�G�Q�ê���]�i�N�O�R�S����
OSB3, 8 �± �]�i�Y�H�V�Q�i���N�R�Y�R�Y�i���N�R�Q�ã�W�U�X�N�F�L�D���������± �V�i�G�U�R�N�D�U�W�y�Q�����������± �V�P�U�H�N�R�Y�ê���V�W�U�R�S�Q�ê���Q�R�V�Q�t�N�����������[��
200 mm. 

�7�H�S�O�R�W�D���Y�]�G�X�F�K�X���S�R���X�V�W�i�O�H�Q�t���Y���L�Q�W�H�U�L�p�U�L���G�R�P�X���E�R�O�D���Q�D�P�H�U�D�Q�i��t � �������������ƒ�&���D���Y�O�K�N�R�V�"���Y�]�G�X�F�K�X���M 
� ���������������6�S�R�O�R�þ�Q�i���S�O�R�F�K�D���Y�\�E�U�D�Q�H�M���G�H�O�L�D�F�H�M���V�W�H�Q�\���G�R�P�X���E�R�O�D��S = 11,2 m2�����R�E�M�H�P���Y�\�V�L�H�O�D�M�~�F�H�M��
miestnosti bol V1 = 40,3 m3�����R�E�M�H�P���S�U�L�M�t�P�D�F�H�M���Y�H�G���D�M�ã�H�M���P�L�H�V�W�Q�R�V�W�L���E�R�O��V2 = 28,1 m3�����3�U�L���P�H�U�D�Q�t��
�P�D�O�D���V�S�R�O�R�þ�Q�i���G�H�O�L�D�F�D���V�W�U�R�S�Q�i���N�R�Q�ã�W�U�X�N�F�L�D���S�O�R�F�K�X��S = 10,5 m2�����R�E�M�H�P���Y�\�V�L�H�O�D�M�~�F�H�M���P�L�H�V�W�Q�R�V�W�L��
bol V1 = 40,3 m3�����R�E�M�H�P���S�U�L�M�t�P�D�F�H�M���Y�H�G���D�M�ã�H�M���P�L�H�V�W�Q�R�V�W�L���E�R�O��V2 = 27,2 m3�����9���U�i�P�F�L���S�U�R�W�R�N�R�O�X���]��
�P�H�U�D�Q�L�D�� �E�R�O�D�� �Y�\�K�R�G�Q�R�W�H�Q�i���N�U�L�Y�N�D�� �Q�D�P�H�U�D�Q�ê�F�K�� �K�R�G�Q�{�W�� �V�W�X�S���D�� �V�W�D�Y�H�E�Q�H�M�� �Y�]�G�X�F�K�R�Y�H�M��
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�Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L��R�•�� �Y�� �W�U�H�W�L�Q�R�Y�R-�R�N�W�i�Y�R�Y�R�P�� �I�U�H�N�Y�H�Q�þ�Q�R�P�� �S�i�V�P�H�� �����������± 3150) Hz a 
�Q�R�U�P�D�O�L�]�R�Y�D�Q�H���Y�\�K�R�G�Q�R�W�H�Q�ê���Y�ê�V�O�H�G�R�N���Y�i�å�H�Q�H�M���V�W�D�Y�H�E�Q�H�M���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L��R�•w posunom smernej 
�N�U�L�Y�N�\�����9�ê�V�O�H�G�Q�p���J�U�D�I�\���V�~���]�Q�i�]�R�U�Q�H�Q�p��na �2�E�U�i�]�N�R�F�K����3. a 14. 

 
a) b) 

�2�E�U�i�]�R�N�������� Skladba meranej deliacej steny (a) a �V�W�U�R�S�X�����E�����G�Y�R�M�S�R�G�O�D�å�Q�p�K�R���U�R�G�L�Q�Q�p�K�R���G�R�P�X���± drevostavby. 

 

 
�2�E�U�i�]�R�N��������  �*�U�D�I���Q�D�P�H�U�D�Q�ê�F�K���K�R�G�Q�{�W���V�W�X�S���D���V�W�D�Y�H�E�Q�H�M���Y�]�G�X�F�K�R�Y�H�M���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���G�H�O�L�D�F�H�M���V�W�H�Q�\���G�U�H�Y�R�V�W�D�Y�E�\��

v �S�R�U�R�Y�Q�D�Q�t��s posunutou smernou krivkou. 
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�2�E�U�i�]�R�N��������  �*�U�D�I���Q�D�P�H�U�D�Q�ê�F�K���K�R�G�Q�{�W���V�W�X�S���D���V�W�D�Y�H�E�Q�H�M���Y�]�G�X�F�K�R�Y�H�M���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���V�W�U�R�S�Q�H�M���N�R�Q�ã�W�U�X�N�F�L�H��

drevostavby v �S�R�U�R�Y�Q�D�Q�t���V posunutou smernou krivkou. 

�7�D�E�X���N�D������ �9�ê�V�O�H�G�N�\���Y�i�å�H�Q�H�M���V�W�D�Y�H�E�Q�H�M���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L��R�•w deliacej steny a �S�R�V�~�G�H�Q�L�H���S�R�G���D���6�7�1����������������. 

�9�\�K�R�G�Q�R�W�H�Q�L�H���S�R�G���D���6�7�1���(�1���,�6�2��������-1: 2013 

�9�i�å�H�Q�i���V�W�D�Y�H�E�Q�i���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"����R�•w (C ; Ctr ) = 43 (-1; -3) dB 

�3�R�å�L�D�G�D�Y�N�D�����6�7�1��������������������������������R�•w = 42 dB 

�9�ê�V�O�H�G�R�N���S�R�U�R�Y�Q�D�Q�L�D���S�R�G���D���Q�R�U�P�\����Vyhovuje 

 

�7�D�E�X���N�D������ �9�ê�V�O�H�G�R�N���Y�i�å�H�Q�H�M���V�W�D�Y�H�E�Q�H�M���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L��R�•w stropu a �S�R�V�~�G�H�Q�L�H �S�R�G���D��STN 73 0532. 

�9�\�K�R�G�Q�R�W�H�Q�L�H���S�R�G���D���6�7�1���(�1���,�6�2��������-1: 2013 

�9�i�å�H�Q�i���V�W�D�Y�H�E�Q�i���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"���V�W�U�R�S�X����R�•w (C ; Ctr ) = 57 (-2; -5) dB 

�3�R�å�L�D�G�D�Y�N�D�����6�7�1��������������������������������R�•w = 47 dB 

�9�ê�V�O�H�G�R�N���S�R�U�R�Y�Q�D�Q�L�D���S�R�G���D���Q�R�U�P�\����Vyhovuje 

 
�&�L�H���R�P���S�U�i�F�H���E�R�O�R���Q�D�P�H�U�D�Q�L�H���D���Y�\�K�R�G�Q�R�W�H�Q�L�H���Y�ê�V�O�H�G�N�R�Y���V�W�D�Y�H�E�Q�H�M���Y�]�G�X�F�K�R�Y�H�M���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L��
�G�H�O�L�D�F�H�M�� �V�W�H�Q�\�� �D�� �V�W�U�R�S�Q�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H�� �Q�D�� �E�i�]�H�� �G�U�H�Y�D�� �L�Q�� �V�L�W�X�� �Y���N�R�Q�N�U�p�W�Q�H�M�� �G�Y�R�M�S�R�G�O�D�å�Q�H�M��
�G�U�H�Y�R�V�W�D�Y�E�H�� �V�� �S�X�O�W�R�Y�R�X�� �V�W�U�H�F�K�R�X���� �9�ê�V�O�H�G�N�\�� �Y�ê�S�R�þ�W�R�Y�� �V�W�X�S���D�� �V�W�D�Y�H�E�Q�H�M�� �Y�]�G�X�F�K�R�Y�H�M��
�Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���S�R�X�N�i�]�D�O�L�����å�H���S�U�L���P�H�U�D�Q�t���E�R�O�D���V�S�O�Q�H�Q�i���Q�R�U�P�R�Y�D�Q�i���S�R�å�L�D�G�D�Y�N�D�����7�D�E�X���N�D���������D 4.) 
�Q�D���Y�i�å�H�Q�~���V�W�D�Y�H�E�Q�~�����Y�]�G�X�F�K�R�Y�~�����Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"���G�H�O�L�D�F�H�M���V�W�H�Qy �± R�•w (C; Ctr) = 43 (-1; -3) dB, 
�D�N�R���D�M���V�W�U�R�S�Q�H�M���N�R�Q�ã�W�U�X�N�F�L�H���± R�•w (C; Ctr) = 57 (-2; -5) dB.  
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�1�D�� �Y�ê�V�O�H�G�Q�~�� �K�R�G�Q�R�W�X��R�•w �P�{�å�H�� �P�D�"�� �Y�S�O�\�Y�� �P�Q�R�å�V�W�Y�R�� �U�{�]�Q�\�F�K�� �I�D�N�W�R�U�R�Y�� �D�� �W�R�� �U�{�]�Q�H�� �]�O�R�å�H�Q�L�H��
�V�N�O�D�G�L�H�E�� �G�H�O�L�D�F�L�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �D�N�R�� �D�M�� �Y�]�i�M�R�P�Q�p�� �N�R�Q�ã�W�U�X�N�þ�Q�p�� �S�U�H�S�R�M�H�Q�L�H�� �V�� �R�V�W�D�W�Q�ê�P�L�� �þ�D�V�"�D�P�L��
�G�U�H�Y�R�V�W�D�Y�E�\���� �9�� �S�U�t�S�D�G�H�� �V�W�U�R�S�Q�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H�� �Y�ê�V�O�H�G�R�N�� �S�R�X�N�D�]�X�M�H�� �Q�D�� �M�H�M�� �Y�ê�E�R�U�Q�p�� �Y�O�D�V�W�Q�R�V�W�L�� �D��
�S�U�H�S�U�D�F�R�Y�D�Q�p�� �R�V�D�G�H�Q�L�H�� �Y�� �V�W�D�Y�E�H���� �9�� �S�U�t�S�D�G�H�� �Y�\�E�U�D�Q�H�M�� �G�H�O�L�D�F�H�M�� �V�W�H�Q�\�� �M�H�� �R�G�þ�t�W�D�Q�i�� �K�R�G�Q�R�W�D��R�•w 
�V�S�O�Q�H�Q�i���S�R�G���D���Q�R�U�P�\���O�H�Q���W�H�V�Q�H�����9���J�U�D�I�H���Q�D�P�H�U�D�Q�ê�F�K���K�R�G�Q�{�W��R�• �M�H���P�R�å�Q�R���Y�L�G�L�H�"���S�U�L���I�U�H�N�Y�H�Q�F�L�i�F�K��
���������R�N�W�i�Y�R�Y�p�K�R���S�i�V�P�D�������������+�]���D�������������+�]���Y�ê�U�D�]�Q�p���]�Q�t�å�H�Q�L�H���K�R�G�Q�{�W���Y�ê�V�O�H�G�Q�H�M���N�U�L�Y�N�\�����7�H�Q�W�R���M�D�Y��
�S�U�D�Y�G�H�S�R�G�R�E�Q�H���V�S�{�V�R�E�L�O�L���Y�ê�U�D�]�Q�p���D���K�O�D�V�L�W�p���U�H�]�R�Q�D�Q�F�L�H���Q�L�H�N�W�R�U�ê�F�K���þ�D�V�W�t���Y�\�E�D�Y�H�Q�L�D�����Q�D�M�P�l���O�X�V�W�U�D����
�P�H�U�D�Q�H�M���S�U�L�M�t�P�D�M�~�F�H�M���P�L�H�V�W�Q�R�V�W�L�����þ�L�å�H���G�H�W�V�N�H�M���L�]�E�\���Q�D���S�R�V�F�K�R�G�t�� 

6.3 �6�W�U�R�S�Q�p���G�H�O�L�D�F�H���N�R�Q�ã�W�U�X�N�F�L�H���± �N�U�R�N�R�Y�i���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�" 
�-�H�G�Q�ê�P�� �] �D�N�X�V�W�L�F�N�ê�F�K �G�H�V�N�U�L�S�W�R�U�R�Y�� �R�S�L�V�X�M�~�F�L�F�K�� �]�Y�X�N�R�Y�R-�L�]�R�O�D�þ�Q�p�� �Y�O�D�V�W�Q�R�V�W�L�� �V�W�U�R�S�Q�H�M��
�N�R�Q�ã�W�U�X�N�F�L�H���M�H���N�U�R�N�R�Y�i�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"���� �-�H���W�R���V�F�K�R�S�Q�R�V�"���N�R�Q�ã�W�U�X�N�F�L�H���W�O�P�L�"���W�]�Y�����N�U�R�N�R�Y�ê���K�O�X�N��
s�S�{�V�R�E�H�Q�ê���S�U�L�D�P�\�P���N�R�Q�W�D�N�W�R�P���]�G�U�R�M�D���]�Y�X�N�X���V �N�R�Q�ã�W�U�X�N�F�L�R�X�����0�H�F�K�D�Q�L�F�N�p���L�P�S�X�O�]�\���Y�\�Y�R�O�i�Y�D�M�~��
v �N�R�Q�ã�W�U�X�N�F�L�L�� �R�K�\�E�R�Y�p�� �Y�O�Q�\���� �N�W�R�U�p�� �V�D�� �] �P�L�H�V�W�D�� �Y�]�Q�L�N�X�� �ã�t�U�L�D�� �U�{�]�Q�R�X�� �U�ê�F�K�O�R�V�"�R�X�� �D �N�R�Q�ã�W�U�X�N�F�L�X��
�X�Y�i�G�]�D�M�~���G�R���G�L�I�~�]�Q�H�K�R���N�P�L�W�D�Q�L�D�����9 �G�{�V�O�H�G�N�X���W�R�K�R���N�R�Q�ã�W�U�X�N�F�L�D���Y �F�K�U�i�Q�H�Q�R�P���S�U�L�H�V�W�R�U�H���S�U�H�Q�i�ã�D��
�N�U�R�N�R�Y�ê���]�Y�X�N�����S�D�W�U�L�D�F�L���G�R���R�E�O�D�V�W�L���R�G���������+�]���Y�\�ã�ã�L�H���� 
�+�R�U�L�]�R�Q�W�i�O�Q�H���G�H�O�L�D�F�H���N�R�Q�ã�W�U�X�N�F�L�H�����W�����M�����V�W�U�R�S�Q�p���N�R�Q�ã�W�U�X�N�F�L�H���Y�U�i�W�D�Q�H���S�R�G�O�D�K�\�����S�U�t�S�D�G�Q�H���S�R�G�K���D�G�X����
�P�{�å�H�P�H���R�]�Q�D�þ�L�"���]�D���M�H�G�H�Q���] �U�R�]�K�R�G�X�M�~�F�L�F�K���S�U�Y�N�R�Y���]�D�E�H�]�S�H�þ�X�M�~�F�L�F�K���D�N�X�V�W�L�F�N�~���S�R�K�R�G�X���Y �L�Q�W�H�U�L�p�U�L��
budov�\���� �3�U�L�� �N�R�P�S�O�H�[�Q�R�P�� �K�R�G�Q�R�W�H�Q�t�� �D�N�X�V�W�L�F�N�ê�F�K�� �S�D�U�D�P�H�W�U�R�Y�� �Y�R�G�R�U�R�Y�Q�p�K�R�� �G�H�O�L�D�F�H�K�R�� �S�U�Y�N�X��
�U�R�]�K�R�G�X�M�H�� �S�U�H�G�R�Y�ã�H�W�N�ê�P�� �W�\�S�� �Q�R�V�Q�H�M�� �V�W�U�R�S�Q�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H���� �W�\�S�� �S�R�G�O�D�K�R�Y�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H��
���S�R�G�K���D�G�X�����D �Q�i�ã���D�S�Q�H�M���Y�U�V�W�Y�\�� 
�.�U�R�N�R�Y�ê���]�Y�X�N���K�O�X�N���Y�]�Q�L�N�i���F�K�{�G�]�R�X���S�R���S�R�G�O�D�K�H���D�O�H�E�R���Q�i�U�D�]�P�L���Q�D���V�W�D�Y�H�E�Q�~���N�R�Q�ã�W�U�X�N�F�L�X���D���ã�t�U�L��
�V�D���N�R�Q�ã�W�U�X�N�F�L�R�X���G�R���V�X�V�H�G�Q�ê�F�K���P�L�H�V�W�Q�R�V�W�t�����$�N�R���] �Q�i�]�Y�X���Y�\�S�O�ê�Y�D�����K�R�G�Q�R�W�L�D���V�D�����R�X���K�R�U�L�]�R�Q�W�i�O�Q�H��
�G�H�O�L�D�F�H���N�R�Q�ã�W�U�X�N�F�L�H�����W�H�G�D���V�W�U�R�S�\���D�M���V���S�R�G�O�D�K�R�X�����3�D�U�D�P�H�W�U�R�P���M�H���Y�i�å�H�Q�i���Q�R�U�P�D�O�L�]�R�Y�D�Q�i���K�O�D�G�L�Q�D��
�N�U�R�N�R�Y�p�K�R���K�O�X�N�X���/�•n,w (dB) �± �þ�t�P���M�H���M�H�M���K�R�G�Q�R�W�D���Q�L�å�ã�L�D���R�S�U�R�W�L���Q�R�U�P�R�Y�D�Q�H�M���K�R�G�Q�R�W�H����L�•n,w,n�������W�ê�P��
�M�H���N�R�Q�ã�W�U�X�N�F�L�D���] �S�R�K���D�G�X���N�U�R�N�R�Y�H�M���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L���O�H�S�ã�L�D�����þ�L�å�H���S�O�D�W�t���S�R�å�L�D�G�D�Y�N�D��L�•n,w < L�•n,w,n. 
�3�U�t�N�O�D�G���]�O�R�å�H�Q�L�D���V�W�U�R�S�Q�H�M���N�R�Q�ã�W�U�X�N�F�L�H���V�S�����D�M�~�F�H�M���Q�R�U�P�R�X���S�R�å�D�G�R�Y�D�Q�~���K�R�G�Q�R�W�X��R�•w pri m�H�U�D�Q�t��
in situ v drevenej stavbe typu Hotel je �Q�D���2�E�U�i�]�N�X����5�����%�R�O�D���Q�D�P�H�U�D�Q�i hodnota R�•w (C ; Ctr) = 
57 (-1; -3) dB (�âTEFKO A KOL., 2021). 

 
�2�E�U�i�]�R�N��������  �.�R�Q�ã�W�U�X�N�þ�Q�i���V�N�O�D�G�E�D���V�W�U�R�S�Q�H�M���N�R�Q�ã�W�U�X�N�F�L�H���K�R�W�H�O�D�� 
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�.�U�R�N�R�Y�i���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�� 

�x �9�\�M�D�G�U�X�M�H�� �V�F�K�R�S�Q�R�V�"�� �N�R�Q�ã�W�U�X�N�F�L�H�� �W�O�P�L�"���]�Y�X�N�� �V�S�{�V�R�E�H�Q�ê�� �S�U�L�D�P�\�P�� �N�R�Q�W�D�N�W�R�P�� �]�Y�X�N�X��
s �N�R�Q�ã�W�U�X�N�F�L�R�X. 

�x �,�]�R�O�D�þ�Q�~���V�F�K�R�S�Q�R�V�" �P�D�W�H�U�L�i�O�X���]�R�K�U�i�Y�D��aj �M�H�K�R���Ä�X�O�R�å�H�Q�L�H�³���D���Q�D�M�P�l���V�N�O�D�G�E�D���S�R�G�O�D�K�\���D���U�L�H�ã�H�Q�L�H��
toho detailov. 

�x �0�H�F�K�D�Q�L�F�N�p���L�P�S�X�O�]�\���Y�\�Y�R�O�i�Y�D�M�~���Y �N�R�Q�ã�W�U�X�N�F�L�L���R�K�\�E�R�Y�p���Y�O�Q�\�����N�W�R�U�p���V�D���] �P�L�H�V�W�D���Y�]�Q�L�N�X���ã�t�U�L�D��
�U�{�]�Q�R�X�� �U�ê�F�K�O�R�V�"�R�X�� �D �N�R�Q�ã�W�U�X�N�F�L�X�� �X�Y�i�G�]�D�M�~�� �G�R���G�L�I�~�]�Q�H�K�R�� �N�P�L�W�D�Q�L�D. V �G�{�V�O�H�G�N�X�� �W�R�K�R��
�N�R�Q�ã�W�U�X�N�F�L�D���Y �F�K�U�i�Q�H�Q�R�P���S�U�L�H�V�W�R�U�H���S�U�H�Q�i�ã�D���N�U�R�N�R�Y�ê���]�Y�X�N���� �N�W�R�U�ê���S�D�W�U�t�� �G�R�� �R�E�O�D�V�W�L���N�P�L�W�D�Q�L�D��
���R�G���������+�]���Y�\�ã�ã�L�H�����± L�•n,w. 

V �S�R�U�R�Y�Q�D�Q�t�� �V �P�D�V�t�Y�Q�\�P�L�� �V�W�U�R�S�P�L�� �V�~�� �G�U�H�Y�H�Q�p�� �N�R�Q�ã�W�U�X�N�F�L�H�� �R�P�Q�R�K�R�� �N�R�P�S�O�L�N�R�Y�D�Q�H�M�ã�L�H�� �M�H�G�Q�D�N��
z �G�{�Y�R�G�X�� �P�D�W�H�U�L�i�O�R�Y�H�M���� �D�O�H�� �D�M�� �N�R�Q�ã�W�U�X�N�þ�Q�H�M�� �Q�H�K�R�P�R�J�p�Q�Q�R�V�W�L���� �=�i�V�D�G�Q�R�X�� �V�O�D�E�L�Q�R�X�� �V�W�D�Y�H�E�Q�H�M��
�D�N�X�V�W�L�N�\���M�H���L�F�K���Q�t�]�N�D���K�P�R�W�Q�R�V�"�����N�G�H���M�H���E�H�å�Q�i���S�O�R�ã�Q�i���K�P�R�W�Q�R�V�"���K�R�O�p�K�R���W�U�i�P�R�Y�p�K�R���V�W�U�R�S�X���R�G��������
kg.m-2 v �S�R�U�R�Y�Q�D�Q�t���V �P�D�V�t�Y�Q�\�P�L���V�W�U�R�S�P�L���V �S�O�R�ã�Q�R�X���K�P�R�W�Q�R�V�"�R�X���Y intervale od 240 do 480 kg.m-

2. �'�U�H�Y�H�Q�p�� �V�W�U�R�S�Q�p�� �G�H�O�L�D�F�H�� �N�R�Q�ã�W�U�X�N�F�L�H�� �V�~�� �N�Y�{�O�L�� �V�Y�R�M�H�M�� �S�O�R�ã�Q�H�M�� �K�P�R�W�Q�R�V�W�L�� �Y�H���P�L�� �S�R�G�G�D�M�Q�p��
v �R�E�O�D�V�W�L�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�t�� �Y �S�R�U�R�Y�Q�D�Q�t�� �V �P�D�V�t�Y�Q�\�P�L�� �Q�D�S�U�����å�H�O�H�]�R�E�H�W�y�Q�R�Y�ê�P�L deliacimi 
�N�R�Q�ã�W�U�X�N�F�L�D�P�L���� �3�R�G�O�D�K�\�� �S�R�G�R�E�Q�H�� �V�W�U�R�S�\�� �V�D�� �W�H�G�D�� �P�X�V�L�D�� �U�L�H�ã�L�"�� �W�D�N�L�V�W�R�� �D�N�R�� ���D�K�N�p�� �Q�i�V�R�E�Q�p��
�N�R�Q�ã�W�U�X�N�F�L�H�� �Y�\�X�å�L�W�t�P�� �X�å�� �V�S�R�P�t�Q�D�Q�p�K�R�� �V�\�V�W�p�P�X�� �K�P�R�W�D-�S�U�X�å�L�Q�D-hmota v �N�R�P�E�L�Q�i�F�L�t��
s �S�U�L�"�D�å�H�Q�t�P���N�R�Q�ã�W�U�X�N�F�L�H�����F�H�P�H�Q�W�R�Y�ê���S�R�W�H�U�����N�D�P�H�Q�L�Y�R���D pod) (R�<�&�+�7�È�5�,�.�2�9�È���$ KOL., 2019). 
Pri �G�U�H�Y�H�Q�ê�F�K���W�U�i�P�R�Y�ê�F�K���V�W�U�R�S�R�F�K���M�H���Y�K�R�G�Q�p���D�N���P�R�Q�W�i�å���S�R�G�K���D�G�R�Y nie �M�H���S�R�W�U�H�E�Q�i, a dosiahli 
sa �S�R�å�D�G�R�Y�D�Q�p���]�Y�X�N�R�Y�R�L�]�R�O�D�þ�Q�p���Y�O�D�V�W�Q�R�V�W�L ���2�E�U�i�]�R�N����������. 
 

 

�2�E�U�i�]�R�N�������� Praktick�p���X�N�i�å�N�\���]�O�H�S�ã�H�Q�L�D���Y�]�G�X�F�K�R�Y�H�M���D �N�U�R�N�R�Y�H�M���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�Wi v �]�i�Y�L�V�O�R�V�W�L���R�G���V�N�O�D�G�E�\���S�R�G�O�ih 
a �S�R�G�K��adov (FERMACELL�Š, 2022). 

�$�N�� �V�D�� �ã�W�U�X�N�W�X�U�i�O�Q�\�� �]�Y�X�N�� �ã�t�U�L�� �F�H�]�� �V�W�U�R�S�Q�~�� �N�R�Q�ã�W�U�X�N�F�L�X�����]�i�Y�L�V�t �M�H�K�R�� �~�W�O�P�� �R�G�� �U�H�]�R�Q�D�Q�þ�Q�ê�F�K��
�Y�O�D�V�W�Q�R�V�W�t���N�P�L�W�D�M�~�F�H�M���V�~�V�W�D�Y�\���G�H�O�L�D�F�H�M���N�R�Q�ã�W�U�X�N�F�L�H���D �R�G���U�R�]�G�L�H�O�Q�H�K�R���Y�O�Q�R�Y�p�K�R���R�G�S�R�U�X���S�R�X�å�L�W�ê�F�K��
�P�D�W�H�U�L�i�O�R�Y���� �3�U�L�� �K�R�U�L�]�R�Q�W�i�O�Q�\�F�K�� �G�H�O�L�D�F�L�F�K�� �N�R�Q�ã�W�U�X�N�F�L�i�F�K�� �E�ê�Y�D�M�~�� �]�Y�X�N�R�Y�R-�L�]�R�O�D�þ�Q�ê�P�� �P�p�G�L�R�P��
�P�l�N�N�p���D �S�U�X�å�Q�p���P�D�W�H�U�L�i�O�\���� �N�W�R�U�p���V�~���V�F�K�R�S�Q�p���N�R�Q�ã�W�U�X�N�F�L�X���Q�L�H�V�"�� �D �P�D�M�~���S�U�L�W�R�P���W�O�P�L�D�F�L���~�þ�L�Q�R�N����
�5�R�]�Q�i�ã�D�F�L�D�� �W�X�K�i�� �þ�D�V�"�� �S�R�G�O�D�K�\�� �M�H�� �X�O�R�å�H�Q�i�� �D �S�R�G�G�D�Q�H�M�� �S�R�G�O�R�å�N�H���� �N�W�R�U�H�M�� �]�Y�X�N�R�Y�R-�L�]�R�O�D�þ�Q�p��
�Y�O�D�V�W�Q�R�V�W�L�� �P�R�å�Q�R�� �U�R�]�G�H�O�L�"�� �Q�D�� �]�O�R�å�N�X�� �Y�\�M�D�G�U�H�Q�~�� �G�\�Q�D�P�L�F�N�R�X�� �W�X�K�R�V�"�R�X�� �D �Q�D�� �]�O�R�å�N�X�� �V�W�U�D�W�R�Y�ê�P��
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�þ�L�Q�L�W�H���R�P�����1�D���S�R�V�~�G�H�Q�L�H���N�Y�D�O�L�W�\���]�Y�X�N�R�Y�R-�L�]�R�O�D�þ�Q�H�M���S�R�G�O�R�å�N�\���V �R�K���D�G�R�P���Q�D���W�U�Y�D�O�R�V�"���]�Y�X�N�R�Y�R-
�L�]�R�O�D�þ�Q�p�K�R���H�I�H�N�W�X���W�U�H�E�D���V�O�H�G�R�Y�D�"���M�H�M���V�W�D�W�L�F�N�p���U�H�O�D�[�D�þ�Q�p���Y�O�D�V�W�Q�R�V�W�L���D �W�R���S�U�X�å�Q�R�V�"���D �V�W�O�D�þ�L�W�H���Q�R�V�"��
�± �X�N�i�å�N�D���Q�D���2�E�U�i�]ku 17. (STN 73 0532). 

 

�2�E�U�i�]�R�N�������� M�H�F�K�D�Q�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L���D�N�X�V�W�L�F�N�H�M���L�]�R�O�i�F�L�H���X�U�þ�H�Q�H�M���G�R���S�R�G�O�i�K (ISOVER, 2022). 

6.4 �.�R�Q�ã�W�U�X�N�þ�Q�p���G�H�W�D�L�O�\ a �W�X�K�R�V�"���V�S�R�M�R�Y �G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t   
�â�t�U�H�Q�L�H�� �K�O�X�N�X �D�� �Y�L�E�U�i�F�L�t �F�H�]�� �V�W�D�Y�H�E�Q�p�� �N�R�Q�ã�W�U�X�N�F�L�H�� �]�Q�i�]�R�U���X�M�H���2�E�U�i�]�R�N�� ����. (ROTHOBLAAS, 
2022). V�L�E�U�i�F�L�H���D���K�O�X�N  �V�D���S�U�H�Q�i�ã�D�M�~ �E�X����priamo (Dd) alebo �Y�H�G���D�M�ã�t�P�L���F�H�V�W�D�P�L (Fd, Ff, Df). 
�=�G�U�R�M�� �K�O�X�N�X�� �Y�R�� �Y�\�V�L�H�O�D�F�H�M�� �P�L�H�V�W�Q�R�V�W�L�� �Y�\�Y�R�O�i�Y�D�� �Y�L�E�U�D�þ�Q�ê�� �V�W�D�Y�����ý�D�V�" �H�Q�H�U�J�L�H�� �M�H�� �Y�\�å�D�U�R�Y�D�Q�ê��
priamo do �S�U�L�M�t�P�D�F�H�M miestnosti  �F�H�]�� �V�W�U�R�S�Q�~ �G�H�O�L�D�F�X�� �N�R�Q�ã�W�U�X�N�F�L�X���� �þ�D�V�"�� �F�H�]�� �]�Y�L�V�O�p�� �G�Hliace 
�N�R�Q�ã�W�U�X�N�F�L�H���D �F�H�]���V�S�R�O�R�þ�Q�p���Ä�O�H�P�X�M�~�F�H�³���S�O�R�F�K�\���V�S�R�M�R�Y���Y�H�U�W�L�N�i�O�Q�\�F�K���D �K�R�U�L�]�R�Q�W�i�O�Q�\�F�K���G�H�O�L�D�F�L�F�K��
�N�R�Q�ã�W�U�X�N�F�L�t���G�R���S�U�L�M�t�P�D�F�H�M���P�L�H�V�W�Q�R�V�W�L�����â�t�U�H�Q�L�H���Y�L�E�U�i�F�L�t���D �K�O�X�N�X���F�H�]���Ä�O�H�P�X�M�~�F�H�³���S�O�R�F�K�\���G�H�O�L�D�F�L�F�K��
�N�R�Q�ã�W�U�X�N�F�L�t�� �P�{�å�H�P�H�� �Q�i�M�V�" �Y�� �R�G�E�R�U�Q�ê�F�K�� �]�D�K�U�D�Q�L�þ�Q�ê�F�K�� �]�G�U�R�M�R�F�K�� �S�R�G���Q�i�]�Y�R�P�� �Ä�I�O�D�Q�N�L�Q�J��
�W�U�D�Q�V�P�L�V�V�L�R�Q�³. 

 

�2�E�U�i�]�R�N�������� �â�t�U�H�Q�L�H���K�O�X�N�X���F�H�]���V�W�D�Y�H�E�Q�p���G�H�O�L�D�F�H���N�R�Q�ã�W�U�X�N�F�L�H�� 
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�=���W�R�K�W�R���G�{�Y�R�G�X���R�V�D�G�H�Q�L�H���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t���]�R�K�U�i�Y�D���Y���V�W�D�Y�H�E�Q�H�M���D�N�X�V�W�L�N�H���G�{�O�H�å�L�W�p���U�L�H�ã�H�Q�L�D 
�S�U�H�� �G�R�V�L�D�K�Q�X�W�L�H�� �D�� �]�O�H�S�ã�H�Q�L�H�� �]�Y�X�N�R�Y�R-�L�]�R�O�D�þ�Q�ê�F�K�� �Y�O�D�V�W�Q�R�V�W�t���� �9��praxi  a stavebnej akustike 
�U�R�]�R�]�Q�i�Y�D�P�H���W�]�Y�����7���± spoj, X �± spoj a L �± spoj . �&�L�H���R�P���Y���U�i�P�F�L���V�S�R�M�R�Y���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t��
�M�H���]�D�P�H�G�]�H�Q�L�H���K�O�X�N�X���D���~�W�O�P���Y�L�E�U�i�F�L�t�����N�W�R�U�p���V�~ �S�U�H�Q�i�ã�D�Q�p���S�R�G���D���R�E�U�i�]�N�X���K�R�U�H���Y�\�ã�ã�L�H�����-�H�G�Q�R�W�O�L�Y�p��
�N�R�Q�ã�W�U�X�N�F�L�H���M�H���S�R�W�U�H�E�Q�p���R�G �G�L�O�D�W�R�Y�D�"���Y�K�R�G�Q�ê�P���P�D�W�H�U�L�i�O�R�P���N�W�R�U�ê���G�R�N�i�å�H���S�R�K�O�F�R�Y�D�"���K�O�X�N���D �W�O�P�L�"��
�Y�L�E�U�i�F�L�H�����D�O�H�E�R���]�U�H�D�O�L�]�R�Y�D�"���N�R�Q�ã�W�U�X�N�þ�Q�ê�����G�H�W�D�L�O���Q�D�S�R�M�H�Q�L�D���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t���N�W�R�U�ê���S�U�L�D�P�R���D��
v �þ�R�� �Q�D�M�Y�l�þ�ã�H�M�� �P�L�H�U�H�� �]�D�E�U�i�Q�L�� �S�U�H�Q�R�V�X�� �K�O�X�N�X�� �D �Y�L�E�U�i�F�L�t. �7�D�N�W�L�H�å�� �M�H�� �S�R�W�U�H�E�Q�p�� �Y�\�W�Y�R�U�L�"�� �Ä�S�U�X�å�Q�ê��
�V�S�R�M�³���D�M���S�U�L���V�W�D�W�L�F�N�\���P�H�F�K�D�Q�L�F�N�ê�F�K���V�S�R�M�R�Y�D�F�t�F�K���S�U�Y�N�R�F�K�����8�N�D�]�R�Y�D�W�H���R�P���~�W�O�P�X���Y�L�E�U�i�F�L�t���M�H���L�Q�G�H�[��
�U�H�G�X�N�F�L�H�� �Y�L�E�U�i�F�L�t��Kij ���� �ý�t�P�� �M�H�� �K�R�G�Q�R�W�D��Kij �Y�\�ã�ã�L�D�� �W�ê�P�� �P�H�Q�H�M�� �V�D�� �K�O�X�N�� �D �Y�L�E�U�i�F�L�H�� �S�U�H�Q�i�ã�D�M�~�� �F�H�]��
�V�S�R�O�R�þ�Q�p���S�O�R�F�K�\���V�S�R�M�R�Y���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t od zdroja zvuku do vysielacej miestnosti. �'�D�Q�ê��
�X�N�D�]�R�Y�D�W�H�����Y�ê�U�D�]�Q�H��prispieva k �O�H�S�ã�t�P���K�R�G�Q�R�W�i�P��Rw, DnT,w a hlavne L�•n,w���� �N�W�R�U�p�� �V�~��
�S�U�R�E�O�H�P�D�W�L�F�N�p�� �S�U�H�� �V�W�D�Y�E�\�� �Q�D�� �E�i�]�H�� �G�U�H�Y�D���� �'�D�Q�p�� �K�R�G�Q�R�W�\�� �E�R�O�L�� �R�G�S�U�H�]�H�Q�W�R�Y�D�Q�p�� �I�L�U�P�R�X�� �*�H�W�]�Q�H�U 
���2�E�U�i�]�R�N����������, kde v �S�U�t�S�D�G�R�Y�H�M���ã�W�~�G�L�t���Q�D���V�W�D�Y�E�H�����N�G�H���Q�R�V�Q�i���N�R�Q�ã�W�U�X�N�F�L�D���S�R�]�R�V�W�i�Y�D�O�D���] �N�U�t�å�R�P��
�O�H�S�H�Q�p�K�R�� �O�D�P�H�O�R�Y�p�K�R�� �G�U�H�Y�D�� �&�/�7�� dosiahli hodnoty vzduchovej a kro�N�R�Y�H�M�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�W�L��
�Y�ê�U�D�]�Q�H���O�H�S�ã�L�H��s �S�U�Y�N�D�P�L���S�R�X�å�L�W�ê�P�L���Y �V�S�R�M�R�F�K���N�R�Q�ã�W�U�X�N�F�L�t���D pri spojovac�t�F�K���S�U�Y�N�R�F�K�� 

 

�2�E�U�i�]�R�N�������� Diagram Kij - �Q�i�]�R�U�Q�H���S�U�H�Y�H�G�H�Q�L�H���S�U�X�å�Q�ê�F�K���V�S�R�M�R�Y���I�L�U�P�R�X���*�H�W�]�Q�H�U���*�P�E�+ (GETZNER, 2022). 

6.5 K�R�Q�ã�W�U�X�N�F�L�H���S�U�H���S�R�K�O�F�R�Y�D�Q�L�H���]�Y�X�N�X 
�1�D���~�S�U�D�Y�X���D�N�X�V�W�L�N�\���X�å���H�[�L�V�W�X�M�~�F�H�K�R���S�U�L�H�V�W�R�U�X���M�H���P�R�å�Q�p���Y�\�X�å�L�"���Y�L�D�F�H�U�p���V�S�{�V�R�E�\���~�S�U�D�Y�\���V�W�L�H�Q�� 
�S�R�U�p�]�Q�H�� �P�D�W�H�U�L�i�O�\ �± �N�P�L�W�D�M�~�F�H�� �P�H�P�E�U�i�Q�\�� �D�� �N�P�L�W�D�M�~�F�H�� �G�R�V�N�\ �± Helmholtzov �U�H�]�R�Q�i�W�R�U��
���X�P�L�H�V�W�Q�H�Q�L�H���U�H�]�R�Q�i�W�R�U�R�Y���V�D���S�R�X�å�t�Y�D���Y���S�U�D�[�L���S�U�H���S�R�K�O�F�R�Y�D�Q�L�H���Q�D�M�Q�L�å�ã�t�F�K���]�Y�X�N�R�Y�ê�F�K���I�U�H�N�Y�H�Q�F�L�t��
priestoru) �± �J�H�R�P�H�W�U�L�F�N�\���W�Y�D�U�R�Y�D�Q�p���W�H�O�H�V�i �D�N�R���G�L�I�~�]�R�U�\. 
�$�N�� �X�å�� �K�R�W�R�Y�i�� �N�R�Q�ã�W�U�X�N�F�L�D�� �V�W�i�O�H�� �Q�H�V�S�����D�� �V�Y�R�M�� �S�R�å�D�G�R�Y�D�Q�ê�� �~�þ�H�O�� �D �Q�H�Y�\�K�R�Y�X�M�H�� �G�R�V�W�D�W�R�þ�Q�H��
�X�å�t�Y�D�W�H���R�Y�L�����V�~��na trhu  �X�U�þ�L�W�p���P�R�å�Q�R�V�W�L���Q�D���G�R�G�D�W�R�þ�Q�p���]�D�E�H�]�S�H�þ�H�Q�L�H���D�N�X�V�W�L�F�N�H�M���S�R�K�R�G�\�����ý�D�V�W�R 
�V�~���S�R�X�å�t�Y�D�Q�p���R�E�N�O�D�G�R�Y�p�� �G�R�V�N�\�� �V �S�y�U�P�L�� �6�~�� �W�R�� �G�R�V�N�\�� �] �U�{�]�Q�\�F�K�� �P�D�W�H�U�L�i�O�R�Y�� �D�N�R��
�F�H�P�H�Q�W�R�W�U�L�H�V�N�R�Y�p�����G�\�K�R�Y�D�Q�p���'�7�'���D�O�H�E�R���0�'�)�����D�O�H���Q�D�S�U�t�N�O�D�G���I�L�U�P�D���1�R�Y�D�W�R�S�����]�D�P�H�U�D�Q�i���Q�D���&�/�7��
�S�D�Q�H�O�\�����W�L�H�å���Y�\�U�i�E�D���ã�S�H�F�L�i�O�Q�H���W�U�R�M�Y�U�V�W�Y�R�Y�p���P�D�V�t�Y�Q�H���D�N�X�V�W�L�F�N�p���S�D�Q�H�O�\ (SWP),  s �S�R�K�O�W�L�Y�R�V�"�R�X���R�G��
�. � �� �������� �D�å�� ������������ �N�W�R�U�p�� �V�~�� �P�R�å�Q�p�� �G�R�S�O�Q�L�"�� �L�]�R�O�D�Q�W�P�L�� �D �S�R�K�O�W�L�Y�R�V�"�� �H�ã�W�H�� �W�D�N�� �]�Y�ê�ã�L�"���� �3�R�G���D��
�S�U�H�X�N�i�]�D�Q�ê�F�K���Y�ê�V�O�H�G�N�R�Y���M�H���Q�D�M�H�I�H�N�W�t�Y�Q�H�M�ã�L�H�����D�N���S�O�R�F�K�D���S�y�U�R�Y���] celkovej plochy dosky je 20 %. 
�2�N�U�H�P���W�ê�F�K�W�R���H�[�L�V�W�X�M�~���D�M���S�H�Q�R�Y�p���D�O�H�E�R���S�O�V�W�H�Q�p���R�E�N�O�D�G�\�����D �U�R�Y�Q�D�N�R���D�N�R���S�y�U�R�Y�L�W�p���G�R�V�N�\���V�~���Y�H���P�L��
�G�R�E�U�p�� �D�E�V�R�U�E�p�U�\�� �]�Y�X�N�X���� �þ�L�å�H�� �L�F�K�� �]�Y�X�N�R�Y�i�� �S�R�K�O�W�L�Y�R�V�"�� �G�R�V�D�K�X�M�H�� �P�D�[�L�P�i�O�Q�H�� �P�R�å�Q�p�� �K�R�G�Q�R�W�\����
�S�U�L�þ�R�P���Q�L�H�N�W�R�U�p���V�D���G�D�M�~�� �D�M���Q�D�O�D�G�L�"�� �S�R�G���D���S�R�å�L�D�G�D�Y�L�H�N���]�i�N�D�]�Q�t�N�D�����'�Q�H�V���V�D�� �Y�\�U�i�E�D�M�~ �D�N�X�V�W�L�F�N�p��
�R�E�N�O�D�G�\�� �Q�D�Y�U�K�Q�X�W�p�� �W�D�N���� �D�E�\�� �þ�R�� �Q�D�M�Y�L�D�F�� �Y�\�K�R�Y�R�Y�D�O�L�� �V�Y�R�M�P�X�� �~�þ�H�O�X���� �D�O�H�� �D�E�\�� �E�R�O�L�� �D�M�� �Y�N�X�V�Q�H��
�Q�D�Y�U�K�Q�X�W�p�����S�U�H�W�R�å�H���R�N�U�H�P���Q�D�K�U�i�Y�D�F�t�F�K���ã�W�~�G�L�t���D �N�D�Q�F�H�O�i�U�L�t���V�D���V�Q�D�å�L�D���S�U�H�V�D�G�L�"���D�M���G�R���G�R�P�i�F�Q�R�V�W�t����



N O V É  T R E N D Y  A K U S T I C K É H O  S P E K T R A  2 0 2 2  
�9�H�G�H�F�N�ê���U�H�F�H�Q�]�R�Y�D�Q�ê���]�E�R�U�Q�t�N | Peer-reviewed Proceedings 

 

37  
 

�2�N�U�H�P�� �S�O�R�F�K�ê�F�K�� �R�E�N�O�D�G�R�Y�� �V�D�� �D�N�X�V�W�L�N�D�� �S�U�L�H�V�W�R�U�X�� �]�O�H�S�ã�X�M�H���D�M�� �G�L�I�X�]�p�U�P�L���� �=�i�N�O�D�G�R�P�� �M�H�� �Q�H�U�R�Y�Q�ê��
�S�R�Y�U�F�K�� �W�D�N�p�K�R�W�R�� �R�E�N�O�D�G�X���� �S�U�H�W�R�å�H�� �S�U�L�Q�F�t�S�R�P�� �M�H�� �D�E�\�� �V�D�� �G�R�S�D�G�D�M�~�F�H�� �Y�O�Q�\�� �Q�D�� �V�W�H�Q�\�� �þ�R�� �Q�D�M�Y�L�D�F 
�U�R�]�S�W�ê�O�Lli . Ich  �W�Y�D�U�� �P�{�å�H�� �E�\�"�� �]�D�N�U�L�Y�H�Q�ê�� �D�O�H�E�R�� �L�Q�D�N�� �þ�O�H�Q�L�W�ê���� �S�R�G���D�� �Q�i�Y�U�K�X���� �N�W�R�U�ê�� �V�D�� �U�L�D�G�L��
poznatkami z geometrickej akustiky o �U�L�D�G�H�Q�t�� �D �X�V�P�H�U���R�Y�D�Q�t�� �R�G�U�D�]�H�Q�ê�F�K�� �]�Y�X�N�R�Y�ê�F�K�� �O�~�þ�R�Y�� 
�8�N�i�å�N�D���N�R�Q�ã�W�U�X�N�F�L�H���W�\�S�X���G�L�I�X�]�p�U���M�H���Q�D���2�E�U�i�]�N�X������. (NOVATOP, 2022). 

 
�2�E�U�i�]�R�N�������� �8�N�i�å�N�D��predsadenej �N�R�Q�ã�W�U�X�N�F�L�H s triedou zvukovej pohltivosti C. 

6.6 �=�i�V�D�G�\���S�U�H���]�O�H�S�ã�H�Q�L�H���D�N�X�V�W�L�F�N�H�M���S�R�K�R�G�\���Y���V�W�D�Y�E�i�F�K���Q�D���E�i�]�H���G�U�H�Y�D 
�1�D�� �]�O�H�S�ã�H�Q�L�H�� �X�N�D�]�R�Y�D�W�H���R�Y�� �V�W�D�Y�H�E�Q�H�M�� �D�N�X�V�W�L�N�\�� �S�U�L�� �V�W�D�Y�E�i�F�K�� �Q�D�� �E�i�]�H�� �G�U�H�Y�H ���2�E�U�i�]�R�N�� �������� je 
�Y�K�R�G�Q�p���G�R�G�U�å�L�D�Y�D�" �Q�D�V�O�H�G�R�Y�Q�p���]�i�V�D�G�\���� 

�x �1�D���R�S�O�i�ã�W�H�Q�L�H���S�R�X�å�t�Y�D�"���P�D�W�H�U�L�i�O�\���V���Y�\�V�R�N�R�X���S�O�R�ã�Q�R�X���K�P�R�W�Q�R�V�"�R�X���D���R�K�\�E�R�Y�R�X���W�X�K�R�V�"�R�X. 
�x �9�L�D�F�Y�U�V�W�Y�R�Y�p �R�S�O�i�ã�W�H�Q�L�H �Y�\�N�D�]�X�M�H���O�H�S�ã�L�H���K�R�G�Q�R�W�\���D�N�X�V�W�L�F�N�ê�F�K���Y�H�O�L�þ�t�Q. 
�x �0�H�F�K�D�Q�L�F�N�p���N�R�W�Y�H�Q�L�H��(�ã�U�D�X�E�D�P�L, �N�O�L�Q�F�D�P�L�����V�S�R�Q�N�D�P�L�����M�H���O�H�S�ã�L�D���D�O�W�H�U�Q�D�W�t�Y�D���D�N�R���F�H�O�R�S�O�R�ã�Q�p��

lepenie. 
�x �9�K�R�G�Q�H�M�ã�L�H�� �V�~�� �N�R�Q�ã�W�U�X�N�F�L�H�� �N�W�R�U�p�� �P�D�M�~���Y�l�þ�ã�L�X�� �U�R�]�W�H�þ�� �V�W���S�L�N�R�Y (�V�W���S�L�N�R�Y�i �N�R�Q�ã�W�U�X�N�F�L�D�� 

�]�i�Y�L�V�O�R�V�"���Q�D���V�W�D�W�L�F�N�R�P���S�R�V�~�G�H�Q�t��. 
�x �9�]�G�X�F�K�R�Y�i���Y�U�V�W�Y�D���Y�\�S�O�Q�H�Q�i���þ�L�D�V�W�R�þ�Q�H�����D�O�H�E�R���~�S�O�Q�H���]�Y�X�N�R�Y�R���S�R�K�O�W�L�Y�R�X���L�]�R�O�i�F�L�R�X. 
�x �7�X�K�R�V�"���Y�]�i�M�R�P�Q�p�K�R���V�S�R�M�H�Q�L�D���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t�����Y�\�W�Y�R�U�H�Q�L�H �W�]�Y�����S�U�X�å�Q�p�K�R���V�S�R�M�X��. 
�x �5�H�D�O�L�]�i�F�L�D���N�R�Q�ã�W�U�X�N�þ�Q�ê�F�K���G�H�W�D�L�O�R�Y���R�V�D�G�H�Q�L�D���G�H�O�L�D�F�L�F�K���N�R�Q�ã�W�U�X�N�F�L�t. 
�x �3�R�X�å�t�Y�D�"���I�D�V�i�G�Q�X���W�H�S�H�O�Q�~���L�]�R�O�i�F�L�X���V���Y�\�ã�ã�R�X���R�E�M�H�P�R�Y�R�X���K�P�R�W�Q�R�V�"�R�X. 
�x �3�y�U�R�Y�L�W�p�� �L�]�R�O�i�F�L�H�����G�U�H�Y�R�Y�O�i�N�Q�L�W�p���� �P�L�Q�H�U�i�O�Q�H���� �þ�D�G�L�þ�R�Y�p���� �V�~�� �]�� �K���D�G�L�V�N�D�� �V�W�D�Y�H�E�Q�H�M�� �D�N�X�V�W�L�N�\ 

�O�H�S�ã�t�P���Y�D�U�L�D�Q�W�R�P���D�N�R���L�]�R�O�i�F�L�H���V���X�]�D�Y�U�H�W�ê�P���S�R�Y�U�F�K�R�P��(EPS, XPS). 
�x �=�D�P�H�G�]�L�"�� �S�U�H�Q�R�V�X�� �K�O�X�N�X���]�Y�X�N�X��trasovaniu �L�Q�ã�W�D�O�i�F�L�D�Pi, �Q�H�W�H�V�Q�R�V�"�D�P�L�� �D�� �S�U�H�F�K�R�G�P�L��

���S�O�i�Q�R�Y�D�Q�L�H���D���S�U�H�Y�H�G�H�Q�L�H���G�H�W�D�L�O�R�Y �V�\�V�W�p�P�R�Y�ê�P���U�L�H�ã�H�Q�t�P). 
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�2�E�U�i�]�R�N�������� Rez �G�Y�R�M�S�R�G�O�D�å�Q�H�M���G�U�H�Y�H�Q�H�M���V�W�D�Y�E�\. 

�+�O�X�N�� �Q�i�V�� �Y �P�R�G�H�U�Q�R�P�� �V�Y�H�W�H�� �Q�H�X�V�W�i�O�H�� �V�S�U�H�Y�i�G�]�D�� �D �P�D�� �Q�H�S�U�L�D�]�Q�L�Y�p�� �~�þ�L�Q�N�\�� �Q�D�� �F�H�O�p�� �Q�D�ã�H��
�S�U�R�V�W�U�H�G�L�H�����2�F�K�U�D�Q�D���S�U�H�G���K�O�X�N�R�P���S�U�H�W�R���]�t�V�N�D�Y�D���Q�D���Y�ê�]�Q�D�P�H���D v �V�W�D�Y�H�E�Q�t�F�W�Y�H���K�U�i���]�i�V�D�G�Q�~���~�O�R�K�X. 
�9�ê�V�N�X�P���R�F�K�U�D�Q�\���K�O�X�N�X���Y �V�W�D�Y�E�i�F�K���Q�D���E�i�]�H���G�U�H�Y�D �M�H���S�R�W�U�H�E�Q�p���S�U�H�Q�L�H�V�"���G�R���S�U�D�[�H, kde  �Q�i�P to 
�R�N�U�H�P�� �N�R�Q�N�X�U�H�Q�þ�Q�H�M�� �Y�ê�K�R�G�\, hla�Y�Q�H�� �]�D�E�H�]�S�H�þ�t�� �G�R�N�R�Q�D�O�ê�� �N�R�P�I�R�U�W�� �X�å�t�Y�D�W�H���R�Y�� �G�U�H�Y�H�Q�ê�F�K��
stavieb. �&�L�H���R�P�� �M�H�� �V�S�R�O�X�S�U�i�F�D���I�L�U�L�H�P���� �N�W�R�U�p�� �S�U�L�Q�i�ã�D�M�~�� �Q�D�� �W�U�K�� �P�D�W�H�U�L�i�O�\ pre drevostavby 
a �U�H�D�O�L�]�i�W�R�U�R�Y�� �G�U�H�Y�H�Q�ê�F�K�� �V�W�D�Y�L�H�E. Spolu s �Y�ê�V�N�X�P�R�P��je �å�L�D�G�~�F�H �S�U�L�Q�L�H�V�" na trh drevostavieb 
�Q�D�V�O�H�G�R�Y�Q�p���N�Y�D�Q�W�L�I�L�N�R�Y�D�Q�p���X�N�D�]�R�Y�D�W�H�O�H���D �S�R�Y�ê�ã�L�"�� tak �~�U�R�Y�H�����D�N�X�V�W�L�N�\���V�W�D�Y�L�H�E���Q�D���E�i�]�H���G�U�H�Y�D:   

�x �9�S�O�\�Y�� �W�U�D�G�L�þ�Q�ê�F�K�� �D�� �L�Q�R�Y�R�Y�D�Q�ê�F�K�� �]�Y�X�N�R�Y�ê�F�K�� �L�]�R�O�i�F�L�t�� �D�� �L�F�K�� �K�U�~�E�N�\�� �Y�� �D�N�X�V�W�L�F�N�\�� �G�H�O�L�D�F�L�F�K��
�V�W�H�Q�i�F�K�� �Q�D�� �E�i�]�H�� �G�U�H�Y�D�� �U�{�]�Q�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H�� �Q�D���Y�]�G�X�F�K�R�Y�~�� �D�� �N�U�R�N�R�Y�~�� �Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�� �S�U�L��
�Q�t�]�N�\�F�K���I�U�H�N�Y�H�Q�F�L�i�F�K. 

�x �.�D�W�D�O�y�J���N�R�Q�ã�W�U�X�N�F�L�t���Q�D���E�i�]�H���G�U�H�Y�D���V�R���]�O�H�S�ã�H�Q�R�X���Y�]�G�X�F�K�R�Y�R�X���D���N�U�R�N�R�Y�R�X���Q�H�S�U�L�H�]�Y�X�þ�Q�R�V�"�R�X��
�Y���R�E�O�D�V�W�L���Q�t�]�N�\�F�K���I�U�H�N�Y�H�Q�F�L�t. 

�x �6�S�R�O�X�S�U�i�F�D���V���F�H�U�W�L�I�L�N�R�Y�D�Q�ê�P�L���U�H�D�O�L�]�D�þ�Q�ê�P�L���I�L�U�P�D�P�L �Y���R�E�O�D�V�W�L���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E. 
�x �$�N�X�V�W�L�F�N�p���P�H�U�D�Q�L�D���Q�D���V�W�D�Y�E�i�F�K���Q�D���E�i�]�H���G�U�H�Y�D���Ä���,�1���6�,�7�8�³. 
�x �5�R�]�V�L�D�K�O�D���G�D�W�D�E�i�]�D���D�N�X�V�W�L�F�N�ê�F�K���F�K�D�U�D�N�W�H�U�L�V�W�t�N���P�D�W�H�U�L�i�O�R�Y���D���X�U�þ�X�M�~�F�L�F�K���S�D�U�D�P�H�W�U�R�Y���G�H�O�L�D�F�L�F�K��

�N�R�Q�ã�W�U�X�N�F�L�t�� �S�R�X�å�t�Y�D�Q�ê�F�K�� �Y�� �R�E�\�W�Q�ê�F�K�� �S�U�L�H�V�W�R�U�R�F�K�� �G�U�H�Y�H�Q�ê�F�K�� �V�W�D�Y�L�H�E�� �V�S�R�O�X���V�� �I�U�H�N�Y�H�Q�þ�Q�R�X��
�]�i�Y�L�V�O�R�V�"�R�X���D���D�G�D�S�W�D�þ�Q�ê�P���þ�L�Q�L�W�H���R�P���&�����&tr. 

�x �&�H�Q�R�Y�i�� �N�Y�D�Q�W�L�I�L�N�i�F�L�D���Q�i�Y�U�K�R�Y�� �Y�� �U�i�P�F�L�� �]�O�H�S�ã�H�Q�L�D�� �D�N�X�V�W�L�F�N�ê�F�K�� �S�D�U�D�P�H�W�U�R�Y�� �Y�� �V�W�D�Y�H�E�Q�H�M��
akustike. 

�x �=�D�U�D�G�H�Q�L�H���G�R���W�U�L�H�G���D�N�X�V�W�L�F�N�p�K�R���]�D�"�D�å�H�Q�L�D���E�X�G�R�Y���± �Ä�$�N�X�V�W�L�F�N�ê���ã�W�t�W�R�N���E�X�G�R�Y�\�³ ���2�E�U�i�]�R�N������������ 
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�2�E�U�i�]�R�N�������� �7�U�L�H�G�\���D�N�X�V�W�L�F�N�p�K�R���]�D�"�D�å�H�Q�L�D���E�X�G�R�Y���S�R�G���D���R�G�S�R�U�~�þ�D�Q�L�D���'�(�*�$ (GETZNER, 2022). 

�3�R���D�N�R�Y�D�Q�L�H 
�3�X�E�O�L�N�i�F�L�D���Y�]�Q�L�N�O�D���Y���U�i�P�F�L���U�L�H�ã�H�Q�L�D���S�U�R�M�H�N�W�X���9�(�*�$�������������������������9�ê�V�N�X�P���Y�\�E�U�D�Q�ê�F�K���Y�O�D�V�W�Q�R�V�W�t��
�W�U�Y�D�O�R���X�G�U�å�D�W�H���Q�ê�F�K���L�]�R�O�D�þ�Q�ê�F�K���P�D�W�H�U�L�i�O�R�Y���V���S�R�W�H�Q�F�L�i�O�R�P���Y�\�X�å�L�W�L�D���Y �G�U�H�Y�R�V�W�D�Y�E�i�F�K�³. 

�/�L�W�H�U�D�W�~�U�D 
�ý�8�/�Ë�.���� �0�D�U�W�L�Q���� �$�Q�Q�D�� �'�$�1�,�+�(�/�2�9�È���� �9�R�M�W���F�K�� �2�1�'�5�(�-�.�$�� �D�� �3�D�W�U�L�N�� �$�/�È�ý���� �6�R�X�Q�G��
absorption of board constructi�R�Q�� �P�D�W�H�U�L�D�O�V�� �X�V�H�G�� �L�Q�� �Z�R�R�G�H�Q�� �E�X�L�O�G�L�Q�J�V���� �=�Y�X�N�R�Y�i�� �S�R�K�O�W�L�Y�R�V�"��
�G�R�V�N�R�Y�ê�F�K���V�W�D�Y�H�E�Q�ê�F�K���P�D�W�H�U�L�i�O�R�Y���S�R�X�å�t�Y�D�Q�ê�F�K���Y���G�U�H�Y�R�V�W�D�Y�E�i�F�K. �$�N�X�V�W�L�N�D�����R�G�E�R�U�Q�ê���þ�D�V�R�S�L�V���R��
�D�N�X�V�W�L�F�H���D���Y�L�E�U�D�F�t�F�K. 2020, 37(prosinec), 52-58. ISSN 1801-9064. 
�â�7�(�)�.�2���� �-�R�]�H�I���� �$�O�H�Q�D�� �5�2�+�$�1�2�9�È���� �'�R�P�L�Q�L�N�D�� �%�Ò�5�<�2�9�È���� �5�R�P�D�Q�� �6�2�<�.�$���� �6�W�D�Q�L�V�O�D�Y��
�-�2�&�+�,�0���� �3�D�Y�R�O�� �6�(�'�/�È�.���� �0�D�U�W�L�Q�� �ý�8�/�Ë�.�� �D�� �5�R�]�i�O�L�D�� �9�$���2�9�È�� �'�U�H�Y�H�Q�p�� �V�W�D�Y�H�E�Q�p��
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Summary 
Introduction to Acoustics of Wooden Constructions �± Wood Based L iving Areas. 
Contemporary wooden constructions are realised not only as living buildings but also as non-
living buildings according to Construction law. Non-living buildings are hotels, motels, 
apartments, schools, hospitals, social accommodations, sport halls etc. Number of new wood-
based buildings/constructions in Slovakia is 3 times less than in Czech Republic but at the same 
time we can see the growth of wooden constructions (wooden buildings) in Slovakia every year. 
The main goal in the branch of wood-based construction acoustics is not only proposal of 
suitable construction materials but also mutual joints and connections of dividing wall 
constructions in order to meet acoustic indicators and also legal demands given by actual 
standards. It is also necessary to meet also demands on acoustics standards of living comfort.  
Noise is the part of everyday human being, and it has negative effects on the whole human 
environment. Therefore, the noise protection increases its importance within the branch of 
construction acoustics. It is necessary to transform research results of noise protection into real 
practice what could bring us competitive advantage and also comfort of living. A goal is a co-
operation between companies which produce materials for wooden constructions and 
companies which realise wooden constructions. Together with the research it is also necessary 
to deal with the following quantitative indicators: 

�x How traditional and innovative sound insulations and their thickness in acoustic dividing 
wood-based walls with various construction affect airborne and impact sound insulation 
under low frequency. 

�x Catalogue of wood-based constructions with improved airborne and impact sound insulation 
under low frequency. 

�x Co-operation with certified construction companies dealing with the wood buildings. 
�x Acoustic measurements directly in wooden constructions by the IN-SITU methodology. 
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�x Open database of acoustic properties of materials and principal decisive indicators of 
dividing constructions used in wood-based buildings together with frequency dependency 
and adaptation coefficient C, Ctr. 

�x Price/cost quantification of proposals leading to acoustics indicators improvement. 
�x Classification levels according to acoustic loading of buildings �± �V�R���F�D�O�O�H�G���Ä�$�F�R�X�V�W�L�F���O�D�E�H�O��

of a buildings �³�� 

Keywords 
Wooden constructions; Air and Impact sound insulation; Building and Room acoustics; wood-
based materials; frequency. 
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P�2�7�(�1�&�,�È�/��D�5�(�9�Ë�1��G�$�â�7�$�1�$��J�(�'�/�e�+�2���$��ORECHA �ýIERNEHO  Z 
A�*�5�2�/�(�6�1�Ë�&�.�(�+�2��P�2�+���$�'�8���1�$���â�3�(�&�,�È�/�1�(��V�<�8�ä�,�7�,�( 

�5�D�G�R�Y�D�Q���*�U�D�F�R�Y�V�N�ê�����7�R�P�i�ã���*�H�U�J�H�������0�L�F�K�D�O���3�i�V�W�R�U 

1 �Ò�Y�R�G 
�9�� �V�~�þ�D�V�W�Q�R�V�W�L �V�D�� �Q�D�� �Y�ê�U�R�E�X�� �~�å�L�W�N�R�Y�ê�F�K�� �S�U�H�G�P�H�W�R�Y���� �L�F�K�� �þ�D�V�W�t���� �D�O�H�� �D�M�� �Y�� �X�P�H�Q�t�� �Y�\�X�å�t�Y�D�� �G�U�H�Y�R����
�0�R�å�Q�R�V�W�t���M�H�K�R���Y�\�X�å�L�W�L�D���V�~���S�H�V�W�U�p�����Q�L�H���O�H�Q���S�U�H���M�H�K�R���P�H�F�K�D�Q�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L�����D�O�H���D�M���]���H�V�W�H�W�L�Fk�p�K�R��
�K���D�G�L�V�N�D�����$�N���V�D���S�R�G�U�R�E�Q�H�M�ã�L�H���]�D�P�H�U�L�D�P�H���Q�D���M�H�K�R���I�\�]�L�N�i�O�Q�R���± �D�N�X�V�W�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L�����P�{�åeme tak 
�S�R�X�N�i�]�D�"�� �Q�D���N�R�Q�N�U�p�W�Q�X�� �G�U�H�Y�L�Q�X���� �N�W�R�U�i���V�S�����D���S�R�å�L�D�G�D�Y�N�\ �Q�D���Y�ê�U�R�E�X���ã�S�H�F�L�i�O�Q�\�F�K���S�U�H�G�P�H�W�R�Y���± 
�K�X�G�R�E�Q�p���Q�i�V�W�U�R�M�H�����X�P�H�O�H�F�N�p���U�H�]�E�\�����S�D�å�E�\���D���L���� 
�=�� �S�U�R�G�X�N�þ�Q�R���± �H�N�R�O�R�J�L�F�N�p�K�R�� �K���D�G�L�V�N�D�� �Y�� �D�J�U�R�O�H�V�Q�t�F�N�\�F�K�� �V�\�V�W�p�P�R�F�K�� �Q�D�� �6�O�R�Y�H�Q�V�N�X�� �V�P�H�� �V�D��
zamerali na mo�å�Q�R�V�W�L���Y�\�X�å�L�W�L�D���G�Y�R�F�K���G�U�H�Y�t�Q���± �J�D�ã�W�D�Q�D���M�H�G�O�p�K�R���D���R�U�H�F�K�D���þ�L�H�U�Q�H�K�R�����)�\�]�L�N�i�O�Q�R���± 
�D�N�X�V�W�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L�����W�ê�F�K�W�R���G�U�H�Y�t�Q���M�H���P�R�å�Q�p���S�U�H�X�N�i�]�D�"���H�[�S�H�U�L�P�H�Q�W�i�O�Q�\�P���P�H�U�D�Q�t�P �V���Y�\�X�å�L�W�t�P��
�G�Y�R�F�K���Q�H�G�H�ã�W�U�X�N�W�t�Y�Q�\�F�K���W�H�V�W�R�Y�D�F�t�F�K���P�H�W�y�G���± �U�H�]�R�Q�D�Q�þ�Q�i���G�\�Q�D�P�L�F�N�i���P�H�W�y�G�D���D���P�R�G�i�O�Q�D���D�Q�D�O�ê�]�D��
pri harmonickom �E�X�G�H�Q�t���V���Y�\�X�å�L�W�t�P���&�K�O�D�G�Q�L�K�R���R�E�U�D�]�F�R�Y�� 

2 �0�D�W�H�U�L�i�O�� 
�3�U�L�� �H�[�S�H�U�L�P�H�Q�W�H�� �E�R�O�L�� �D�S�O�L�N�R�Y�D�Q�p�� �Q�H�G�H�ã�W�U�X�N�W�t�Y�Q�H�� �P�H�W�y�G�\�� �P�H�U�D�Q�L�D�� �Y�O�D�V�W�Q�R�V�W�t�� �P�D�W�H�U�L�i�O�R�Y����
�6�N�~�P�D�Q�p�� �E�R�O�L�� �G�U�H�Y�L�Q�\�� �J�D�ã�W�D�Q�� �M�H�G�O�ê�� �D�� �R�U�H�F�K�� �þ�L�H�U�Q�\���� �9�ê�K�R�G�R�X�� �M�H���� �å�H�� �P�D�W�H�U�L�i�O���� �N�W�R�U�ê�� �S�R�G�O�L�H�K�D��
�H�[�S�H�U�L�P�H�Q�W�X�����Q�L�H���M�H���]�Q�H�K�R�G�Q�R�W�H�Q�ê�� �D�O�H�E�R���L�Q�D�N���S�R�ã�N�R�G�H�Q�ê�����Q�L�H���M�H���S�R�W�U�H�E�Q�p���G�D�Q�ê���P�D�W�H�U�L�i�O���G�H�O�L�"����
�X�S�U�D�Y�R�Y�D�"�����9���S�U�t�S�D�G�H�����å�H���L�G�H���R���N�Y�D�O�L�W�Q�~�����G�U�D�K�~���V�X�U�R�Y�L�Q�X�����þ�L���Y�ê�Q�L�P�R�þ�Q�H�M�ã�t���P�D�W�H�U�L�i�O�����W�D�N�i�W�R���Y�]�R�U�N�D��
�Q�H�V�W�U�i�F�D���Q�D���K�R�G�Q�R�W�H���D���M�H���R�S�l�W�R�Y�Q�H���S�R�X�å�L�W�H���Q�i�����Q�L�H���O�H�Q���Q�D���P�H�U�D�Q�L�H���D�O�H���D�M���Q�D���N�R�Q�H�þ�Q�p���Y�\�X�å�L�W�L�H����
�3�U�H���]�t�V�N�D�Q�L�H���U�H�O�H�Y�D�Q�W�Q�ê�F�K���)�$�&�+���G�U�H�Y�D���D���P�D�W�H�U�L�i�O�R�Y���Q�D���E�i�]�H���G�U�H�Y�D���M�H���H�[�S�H�U�L�P�H�Q�W�i�O�Q�H���V�N�~�P�D�Q�L�H��
�N�P�L�W�D�Q�L�D���X�V�N�X�W�R�þ�Q�H�Q�p���Y���G�Y�R�F�K���~�U�R�Y�Q�L�D�F�K���± �X�U�þ�X�M�H���V�D���S�R�G�V�W�D�W�D���D���U�R�]�V�D�K���N�P�L�W�D�Q�L�D�����9�\�X�å�t�Y�D�Q�p���V�~��
�G�Y�H���P�H�W�y�G�\�� 

�x �5�H�]�R�Q�D�Q�þ�Q�i���G�\�Q�D�P�L�F�N�i���P�H�W�y�G�D�������0�(�7�Ï�'�$������ 
�x �0�R�G�i�O�Q�D���D�Q�D�O�ê�]�D���S�U�L���K�D�U�P�R�Q�L�F�N�R�P���E�X�G�H�Q�t���V���Y�\�X�å�L�W�t�P���&�K�O�D�G�Q�L�K�R���R�E�U�D�]�F�R�Y�����0�(�7�Ï�'�$������ 
�.���S�U�t�S�U�D�Y�H���V�N�~�ã�R�E�Q�ê�F�K���Y�]�R�U�L�H�N���E�R�O�L���Y�\�E�U�D�Q�p���G�U�H�Y�L�Q�\���± g�D�ã�W�D�Q���M�H�G�O�ê����Castanea sativa Mill. ) a 
o�U�H�F�K�� �þ�L�H�U�Q�\�� ��Juglans nigra L.������ �'�U�H�Y�R�� �E�R�O�R�� �S�U�L�U�R�G�]�H�Q�H�� �V�X�ã�H�Q�p�� �S�R�O�� �U�R�N�D���� �Q�i�V�O�H�G�Q�H�� �E�R�O�R��
rozmanipu�O�R�Y�D�Q�p���N�R�W�~�þ�R�Y�R�X���S�t�O�R�X���Q�D���M�H�G�Q�R�W�O�L�Y�p���S�R�O�R�W�R�Y�D�U�\���± �W�\�þ�H���D���G�R�V�N�\�����9�ê�E�H�U���V�N�~�ã�R�E�Q�ê�F�K��
�W�H�O�L�H�V�� �V�D�� �Y�\�N�R�Q�D�O�� �Y�� �V�~�O�D�G�H�� �V�� �Q�R�U�P�R�X�� �6�7�1�� ������ ������������ �N�W�R�U�i�� �X�Y�i�G�]�D�� �Y�ã�H�R�E�H�F�Q�p�� �S�R�å�L�D�G�D�Y�N�\�� �Q�D��
�I�\�]�L�N�i�O�Q�H���D���P�H�F�K�D�Q�L�F�N�p���V�N�~�ã�N�\���W�H�O�L�H�V�����3�R�þ�D�V���S�U�t�S�U�D�Y�\���V�D���N�O�i�G�R�O���G�{�U�D�]���Q�D���N�Y�D�O�L�W�X���P�D�W�H�U�L�i�O�X, ten 
�P�X�V�H�O�� �E�\�"�� �E�H�]�� �S�R�ã�N�R�G�H�Q�t�� �E�L�R�W�L�F�N�ê�P�L�� �D�� �D�E�L�R�W�L�F�N�ê�P�L�� �þ�L�Q�L�W�H���P�L���� �]�i�U�R�Y�H���� �Q�H�E�R�O�L�� �S�U�t�S�X�V�W�Q�p�� �D�Q�L��
chyby dreva �± �K�U�þ�H���� �W�U�K�O�L�Q�\�� �þ�L �U�H�D�N�þ�Q�p�� �G�U�H�Y�R���� �7�L�H�W�R�� �F�K�\�E�\�� �W�R�W�L�å�� �Q�L�H �V�~�� �S�U�t�S�X�V�W�Q�p�� �S�U�L�� �Y�ê�U�R�E�H��
�ã�S�H�F�L�i�O�Q�\�F�K���G�U�H�Y�i�U�V�N�\�F�K���Y�ê�U�R�E�N�R�Y�� 
�7�D�N�W�R���S�U�L�S�U�D�Y�H�Q�p���Y�]�R�U�N�\�����E�R�O�L���V�~�V�W�U�H�G�H�Q�p���Q�D���M�H�G�Q�R�P���P�L�H�V�W�H���Y���N�O�L�P�D�W�L�]�D�þ�Q�H�M���N�R�P�R�U�H�����N�G�H���E�R�O�L��
�]�D�G�H�I�L�Q�R�Y�D�Q�p�� �S�R�G�P�L�H�Q�N�\���� �S�U�H�� �G�R�V�L�D�K�Q�X�W�L�H�� �U�R�Y�Q�R�Y�i�å�Q�H�M�� �Y�O�K�N�R�V�W�L�� �G�U�H�Y�D�� �Z�� �§�� ���� ���� ���U�H�O�D�W�t�Y�Q�D��
�Y�O�K�N�R�V�"���Y�]�G�X�F�K�X���3���§�������������D���W�H�S�O�R�W�D���W���§���������ƒ�&�������3�U�H�G���]�D�þ�D�W�t�P���H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�K�R���P�H�U�D�Q�L�D���E�R�O�D��
�]�L�V�W�H�Q�i���Y�O�K�N�R�V�"���V�N�~�ã�R�E�Q�ê�F�K���W�H�O�L�H�V���S�R�P�R�F�R�X���J�U�D�Y�L�P�H�W�U�L�F�N�H�M���P�H�W�y�G�\���� 
�3�U�H���R�E�H���V�N�~�ã�R�E�Q�p���P�H�W�y�G�\���E�R�O�L���S�U�L�S�U�D�Y�H�Q�p���Y�]�R�U�N�\���Y���S�R�þ�W�H������ �N�V���]���R�E�R�F�K���G�U�H�Y�t�Q�����5�R�]�P�H�U���D���W�Y�D�U��
�M�H�G�Q�R�W�O�L�Y�ê�F�K���V�N�~�ã�R�E�Q�ê�F�K���W�H�O�L�H�V���M�H���G�H�I�L�Q�R�Y�D�Q�ê���S�R�å�L�D�G�D�Y�N�D�P�L���V�N�~�ã�R�E�Q�ê�F�K���P�H�W�y�G�����3�U�H���U�H�]�R�Q�D�Q�þ�Q�~��
�G�\�Q�D�P�L�F�N�~���P�H�W�y�G�X���P�D�M�~���V�N�~�ã�R�E�Q�p���W�H�O�H�V�i���W�Y�D�U�X���W�\�þ�H���U�R�]�P�H�U�\��h = 10 mm, b = 10 mm, l = 400 
�P�P�����Y�L�� �2�E�U�i�]�R�N 1.). 
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�2�E�U�i�]�R�N������ �6�N�~�ã�R�E�Q�p���Y�]�R�U�N�\���S�U�H���U�H�]�R�Q�D�Q�þ�Q�~���G�\�Q�D�P�L�F�N�~���P�H�W�y�G�X. 

�6�N�~�ã�R�E�Q�p���W�H�O�H�V�i���Y���W�Y�D�U�H���W�H�Q�N�H�M���S�U�D�Y�R�X�K�O�H�M���G�R�V�N�\���S�U�H���P�R�G�i�O�Q�X���D�Q�D�O�ê�]�X���P�D�M�~���U�R�]�P�H�U���K��� �������P�P����
b = 11�����P�P�����D��� �����������P�P�����Y�L�����Q�D���2�E�U�i�]�R�N 2.). 
 

 
�2�E�U�i�]�R�N������ �6�N�~�ã�R�E�Q�p���Y�]�R�U�N�\���S�U�H���P�R�G�i�O�Q�X���D�Q�D�O�ê�]�X���V���K�D�U�P�R�Q�L�F�N�ê�P���E�X�G�H�Q�t�P. 

�8�N�i�å�N�D���S�U�L�S�U�D�Y�H�Q�ê�F�K���Y�]�R�U�L�H�N �Q�D���2�E�U�i�]�N�X���������D 4.: 

 
�2�E�U�i�]�R�N������ �8�N�i�å�N�D���Y�]�R�U�N�\���S�U�H���U�H�]�R�Q�D�Q�þ�Q�~���G�\�Q�D�P�L�F�N�~���P�H�W�y�G�X. 

 
�2�E�U�i�]�R�N������ �8�N�i�å�N�D���Y�]�R�U�N�\���S�U�H���P�R�G�i�O�Q�X���D�Q�D�O�ê�]�X���V���K�D�U�P�R�Q�L�F�N�ê�P���E�X�G�H�Q�t�P. 

3 �0�H�W�y�G�\���P�H�U�D�Q�L�D 

3.1 �5�H�]�R�Q�D�Q�þ�Q�i���G�\�Q�D�P�L�F�N�i���P�H�W�y�G�D�����0�(�7�Ï�'�$������ 
�0�H�W�y�G�D���� �N�W�R�U�i�� �X�P�R�å���X�M�H�� �V�N�~�P�D�"�� �Y�O�D�V�W�Q�R�V�W�L�� �P�D�W�H�U�L�i�O�R�Y���� �S�U�H�� �N�W�R�U�p�� �P�i�P�H�� �G�H�I�L�Q�R�Y�D�Q�ê�� �W�Y�D�U��
�V�N�~�ã�R�E�Q�p�K�R�� �W�H�O�H�V�D�� �Y�� �W�Y�D�U�H�� �W�\�þ�L��- �Y�D�O�F�R�Y�L�W�H�M���� �D�O�H�E�R�� �V�� �K�U�D�Q�R�O�R�Y�L�W�ê�P�� �S�U�L�H�U�H�]�R�P���� �-�H�� �S�U�H�V�Q�H��
�G�H�I�L�Q�R�Y�D�Q�i �G���å�N�D���•��a prierez S�����0�H�U�D�Q�L�H���)�$�&�+���V�D���X�V�N�X�W�R�þ���X�M�H���Q�D���]�i�N�O�D�G�H���X�U�þ�H�Q�L�D �U�H�]�R�Q�D�Q�þ�Q�ê�F�K��
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�I�U�H�N�Y�H�Q�F�L�t����fr�����D���Y�\�E�U�D�Q�ê�F�K���P�y�G�R�Y���N�P�L�W�D�Q�L�D���V�N�~�P�D�Q�p�K�R���P�D�W�H�U�L�i�O�X�����6�N�~�ã�R�E�Q�p���W�H�O�H�V�R���M�H���S�U�L���W�H�M�W�R��
�P�H�W�y�G�H�� �H�[�F�L�W�R�Y�D�Q�p�� �Q�D�� �M�H�G�Q�R�P�� �N�R�Q�F�L�� �W�\�þ�H���� �S�U�L�þ�R�P�� �Q�D�� �M�H�M�� �G�U�X�K�H�M�� �V�W�U�D�Q�H�� �V�D�� �V�Q�t�P�D�� �R�G�R�]�Y�D���� �1�D��
�]�i�N�O�D�G�H���]�L�V�W�H�Q�ê�F�K���U�H�]�R�Q�D�Q�þ�Q�ê�F�K���I�U�H�N�Y�H�Q�F�L�t���M�H���P�R�å�Q�p���Y�\�S�R�þ�t�W�D�"���)�$�&�+���G�U�H�Y�D�����+�R�G�Q�R�W�\���W�ê�F�K�W�R��
c�K�D�U�D�N�W�H�U�L�V�W�t�N���P�D�M�~���V�L�J�Q�L�I�L�N�D�Q�W�Q�~���Y�ê�S�R�Y�H�G�Q�~���K�R�G�Q�R�W�X���S�U�L���K�R�G�Q�R�W�H�Q�t���N�Y�D�O�L�W�\���G�U�H�Y�D���Q�D���ã�S�H�F�L�i�O�Q�H��
�~�þ�H�O�\�����7�i�W�R�� �P�H�W�y�G�D�� �Y�\�X�å�t�Y�D�� �H�[�S�H�U�L�P�H�Q�W�i�O�Q�H�� �P�H�U�D�F�L�H�� �]�D�U�L�D�G�H�Q�L�H �Ä�0�H�D�V�X�U�H�P�H�Q�W�� �5�H�V�R�Q�D�Q�W��
�)�U�H�T�X�H�Q�F�\���$�P�S�O�L�W�X�G�H�³���± MEARFA (�2�E�U�i�]�R�N 5.)�����N�W�R�U�p���X�P�R�å���X�M�H���V�S�R���D�K�O�L�Y�R���D���U�ê�F�K�O�R���S�R�V�~�G�L�"��
�Y�K�R�G�Q�R�V�"���G�U�H�Y�D���D�N�R���P�D�W�H�U�L�i�O�X���Q�D���Y�ê�U�R�E�X���K�X�G�R�E�Q�p�K�R���Q�i�V�W�U�R�M�D���± �M�H�K�R���N�R�Q�N�U�p�W�Q�H�M���þ�D�V�W�L�� 

 
�2�E�U�i�]�R�N������ �6�F�K�p�P�D���P�H�U�D�F�L�H�K�R���]�D�U�L�D�G�H�Q�L�D���0�(�$�5�)�$�����ý�8�/�Ë�.��������������. 

(1 �± PC, 2 �± �J�H�Q�H�U�i�W�R�U���V�t�Q�X�V�R�Y�p�K�R���V�L�J�Q�i�O�X���D���V�Q�t�P�D�þ���R�G�R�]�Y�\���������± reproduktor, 4 �± �V�N�~�ã�R�E�Q�p���W�H�O�H�V�R���������± 
elektromagneti�F�N�ê���P�D�J�Q�H�W�R�G�\�Q�D�P�L�F�N�ê�����V�Q�t�P�D�þ���������± �I�L�O�W�H�U���Q�t�]�N�\�F�K���I�U�H�N�Y�H�Q�F�L�t�� 

7 �± �]�R�V�L�O���R�Y�D�þ���������± meradlo rozmerov, 9 �± �Y�i�K�\�� 

 
�=�t�V�N�D�Q�L�H���)�$�&�+���S�R�]�R�V�W�i�Y�D���]���W�U�R�F�K���Q�D�G�Y�l�]�X�M�~�F�L�F�K���N�U�R�N�R�Y�� 

�x �0�H�U�D�Q�L�H���U�H�]�R�Q�D�Q�þ�Q�ê�F�K���I�U�H�N�Y�H�Q�F�L�t��fr 
�x �9�ê�S�R�þ�H�W���U�H�O�H�Y�D�Q�W�Q�ê�F�K���F�K�D�U�D�N�W�H�U�L�V�W�t�N���!�����(L�����$�����F�����Ç 
�x �â�W�D�W�L�V�W�L�F�N�p���D���J�U�D�I�L�F�N�p���V�S�U�D�F�R�Y�D�Q�L�H���Y�ê�V�O�H�G�N�R�Y 
�.�� �S�R�þ�t�W�D�þ�X�� �M�H�� �S�U�L�S�R�M�H�Q�ê�� �P�R�G�X�O�� �V�R�� �ã�S�H�F�L�i�O�Q�\�P�� �L�Q�W�H�J�U�R�Y�D�Q�ê�P�� �R�E�Y�R�G�R�P���� �N�W�R�U�ê�� �J�H�Q�H�U�X�M�H�� �V�p�U�L�X��
�V�t�Q�X�V�R�Y�ê�F�K�� �V�L�J�Q�i�O�R�Y�� �V�� �D�N�X�V�W�L�F�N�ê�P�L�� �I�U�H�N�Y�H�Q�F�L�D�P�L���� �=�R�V�L�O�Q�H�Q�ê�� �V�L�J�Q�i�O�� �S�U�L�F�K�i�G�]�D�� �Q�D�� �E�X�G�L�þ��
���U�H�S�U�R�G�X�N�W�R�U���D�O�H�E�R���H�O�H�N�W�U�R�P�D�J�Q�H�W�������N�W�R�U�ê���M�H���X�P�L�H�V�W�Q�H�Q�ê���Q�D���M�H�G�Q�R�P���N�R�Q�F�L���W�\�þ�H���D���E�X�G�t���N�Pitanie 
�V�N�~�ã�R�E�Q�p�K�R���W�H�O�H�V�D������ 
�2�S�D�þ�Q�ê���N�R�Q�L�H�F���V�N�~�ã�D�Q�p�K�R���W�H�O�H�V�D���V�D���G�R�W�ê�N�D���P�D�J�Q�H�W�R�G�\�Q�D�P�L�F�N�p�K�R���V�Q�t�P�D�þ�D���N�P�L�W�R�Y�����3�U�H�Q�R�V�R�P��
�N�P�L�W�R�Y�� �V�N�~�ã�D�Q�p�K�R�� �W�H�O�H�V�D�� �Q�D�� �K�U�R�W�� �V�Q�t�P�D�þ�D�� �Q�D�� �G�U�X�K�H�M�� �V�W�U�D�Q�H�� ���S�U�L�� �G�R�W�\�N�R�Y�R�P�� �V�Q�t�P�D�þ�L�� �S�U�L�D�P�H��
�N�P�L�W�D�Q�L�H�� �W�\�þ�H���� �V�N�~�ã�R�E�Q�p�K�R�� �W�H�O�H�V�D�� �V�D�� �Y�\�W�Y�i�U�D�� �H�O�H�N�W�U�R�P�D�J�Q�H�W�L�F�N�p�� �S�R�O�H���� �N�W�R�U�p�� �M�H�� �]�G�U�R�M�R�P��
�H�O�H�N�W�U�R�P�D�J�Q�H�W�L�F�N�p�K�R���V�L�J�Q�i�O�X���� 
�(�O�H�N�W�U�L�F�N�p�� �L�P�S�X�O�]�\�� �]�R�� �V�Q�t�P�D�þ�D�� �Y�\�K�R�G�Q�R�F�X�M�H�� �P�R�G�X�O���� �N�W�R�U�ê�� �V�S�U�D�F�X�M�H�� �]�i�Y�L�V�O�R�V�"�� �Y�ê�F�K�\�O�N�\�� �R�G��
�I�U�H�N�Y�H�Q�F�L�H���Y���S�R�å�D�G�R�Y�D�Q�R�P���I�U�H�N�Y�H�Q�þ�Q�R�P���U�R�]�V�D�K�X���D���]�R�E�U�D�]�t���U�H�]�R�Q�D�Q�þ�Q�~���N�U�L�Y�N�X���� 
�=���N�U�L�Y�N�\���V�D���X�U�þ�t���]�i�N�O�D�G�Q�i���U�H�]�R�Q�D�Q�þ�Q�i frekvencia fr ako aj frekvencie f1 a f2 �Y���S�R�O�R�Y�L�F�L���D�P�S�O�L�W�~�G�\��
�U�H�]�R�Q�D�Q�þ�Q�H�M���N�U�L�Y�N�\���� 
�5�H�]�R�Q�D�Q�þ�Q�p���I�U�H�N�Y�H�Q�F�L�H��fr ako aj frekvencie f1 a f2 ���]�R�E�U�D�]�H�Q�p���Q�D���2�E�U�i�]�N�X 6.�����V�D���X�O�R�å�L�D���G�R���S�D�P�l�W�L��
�S�R�þ�t�W�D�þ�D�� �S�U�H�� ���D�O�ã�L�H�� �Y�ê�S�R�þ�W�\���� �1�i�V�O�H�G�Q�H�� �V�D�� �Y�\�S�R�þ�t�W�D�M�~�� �I�\�]�L�N�i�O�Q�R-�D�N�X�V�W�L�F�N�p�� �F�K�D�Uakteristiky �± 
hustota dreva �!���� �U�ê�F�K�O�R�V�"�� �ã�t�U�H�Q�L�D�� �]�Y�X�N�X�� �F�H�]�� �G�U�H�Y�R��c���� �P�R�G�X�O�� �S�U�X�å�Q�R�V�W�L�� �S�R�]�G���å�� �Y�O�i�N�L�H�Q��EL, 
�D�N�X�V�W�L�F�N�i���N�R�Q�ã�W�D�Q�W�D��A�����O�R�J�D�U�L�W�P�L�F�N�ê���G�H�N�U�H�P�H�Q�W���~�W�O�P�X���Ç ���'�$�1�,�+�(�/�2�9�È���������������� 
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�2�E�U�i�]�R�N������ �5�H�]�R�Q�D�Q�þ�Q�i���N�U�L�Y�N�D. 

3.2 �0�R�G�i�O�Q�D���D�Q�D�O�ê�]�D���S�U�L���K�D�U�P�R�Q�L�F�N�R�P���E�X�G�H�Q�t���V���Y�\�X�å�L�W�t�P��Chladniho obrazcov 
���0�(�7�Ï�'�$������ 
�3�R�G�V�W�D�W�R�X���X�Y�H�G�H�Q�H�M���P�H�W�y�G�\���M�H���P�H�U�D�Q�L�H���D���V�S�U�D�F�R�Y�D�Q�L�H���L�P�S�X�O�]�Q�ê�F�K���S�U�H�Q�R�V�R�Y�ê�F�K���F�K�D�U�D�N�W�H�U�L�V�W�t�N��
�P�H�G�]�L���V�W�D�Q�R�Y�H�Q�ê�P�L���E�R�G�P�L���V�L�H�W�H���Q�D���S�R�Y�U�F�K�X���H�[�S�H�U�L�P�H�Q�W�i�O�Q�H���V�O�H�G�R�Y�D�Q�p�K�R���W�H�O�H�V�D���G�R���S�R�O�R�K�\���M�H�K�R��
�D�Q�R�Q�\�P�Q�p�K�R�� �S�R�K�\�E�X���� �7�]�Y���� �8�]�O�R�Y�p�� �þ�L�D�U�\�� �V�~�� �� �&�K�O�D�G�Q�L�K�R�� �R�E�U�D�]�F�H�� �V�W�R�M�D�W�p�K�R�� �Y�O�Q�H�Q�L�D���� �W�L�H��
�S�U�H�G�V�W�D�Y�X�M�~���Q�D�M�S�R�X�å�t�Y�D�Q�H�M�ã�L�X �D���Q�D�M�M�H�G�Q�R�G�X�F�K�ã�L�X���P�H�W�y�G�X���Q�D���]�R�E�U�D�]�R�Y�D�Q�L�H���Q�H�N�P�L�W�D�M�~�F�L�F�K���E�R�G�R�Y��
�N�P�L�W�D�M�~�F�H�K�R�� �W�H�O�H�V�D���� �N�W�R�U�p�� �V�D�� �Q�D�F�K�i�G�]�D�M�~�� �Y�� �U�H�]�R�Q�D�Q�F�L�L�� �V�� �Y�R�Q�N�D�M�ã�t�P�L�� �E�X�G�L�D�F�L�P�L�� �N�P�L�W�P�L���� �7�Y�D�U��
�X�]�O�R�Y�ê�F�K�� �þ�L�D�U�� �]�i�Y�L�V�t�� �R�G�� �W�Y�D�U�X�� �N�P�L�W�D�M�~�F�H�M�� �W�H�Q�N�H�M�� �G�R�V�N�\���� �2�G�F�K�ê�O�N�\�� �W�Y�D�U�X�� �X�]�O�R�Y�ê�F�K�� �þ�L�D�U�� �R�G��
�W�H�R�U�H�W�L�F�N�p�K�R���]�D�S�U�t�þ�L���X�M�~���Q�H�K�R�P�R�J�H�Q�L�W�\���K�U�~�E�N�\���D�O�H�E�R���Q�D�S�l�W�L�D���þ�L���S�Q�X�W�L�D���P�D�W�H�U�L�i�O�X���� 
�&�K�O�D�G�Q�L�K�R�� �R�E�U�D�]�F�H�� �Y�]�Q�L�N�D�M�~�� �S�U�L�� �N�R�Q�N�U�p�W�Q�H�M�� �U�H�]�R�Q�D�Q�þ�Q�H�M�� �I�U�H�N�Y�H�Q�F�L�L�� �G�D�Q�p�K�R�� �V�N�~�ã�R�E�Q�p�K�R��
�P�D�W�H�U�L�i�O�X���D���L�F�K���D�E�V�R�O�~�W�Q�H���K�R�G�Q�R�W�\���V�~���]�i�Y�L�V�O�p���D�M �R�G���S�R�P�H�U�R�Y���P�H�G�]�L���M�H�G�Q�R�W�O�L�Y�ê�P�L���U�H�]�R�Q�D�Q�þ�Q�ê�P�L��
�P�y�G�P�L�� ���6�<�5�2�9�é���� �������������� �3�U�L�� �Y�\�X�å�L�W�t�� �P�R�G�i�O�Q�H�M�� �D�Q�D�O�ê�]�\�� �Q�D�� �]�L�V�W�H�Q�L�H�� �H�O�D�V�W�L�F�N�ê�F�K�� �Y�O�D�V�W�Q�R�V�W�t��
�P�D�W�H�U�L�i�O�R�Y���M�H���S�R�G�V�W�D�W�R�X���S�R�]�Q�D�Q�L�H���W�H�y�U�L�H���Y�R���Q�ê�F�K���R�K�\�E�R�Y�ê�F�K���V�W�R�M�D�W�ê�F�K���Y���Q���Y���G�R�V�N�i�F�K�����8�Y�D�å�X�M�H��
�V�D���R���G�R�V�N�H���D�N�R���S�O�R�ã�Q�H�M���N�R�Q�ã�W�U�X�N�F�L�L��s rovinnou stredovou plochou (�2�E�U�i�]�R�N 7.�������N�W�R�U�H�M���K�U�~�E�N�D��h 
�M�H���U�H�O�D�W�t�Y�Q�H���P�D�O�i�� ���S�R�P�H�U���K�U�~�E�N�\�� �N���G���å�N�H���M�H������������ ����h/a ���� ������������ �Y���S�R�U�R�Y�Q�D�Q�t�� �V�����D�O�ã�t�P�L���G�Y�R�P�L��
rozmermi �± �W�H�Q�N�i���G�R�V�N�D�����=�D�"�D�å�H�Q�L�H���G�R�V�N�\���V�D���S�U�H�G�S�R�N�O�D�G�i���Y���V�P�H�U�H���N�R�O�P�R�P���Q�D���V�W�U�H�G�R�Y�~���U�R�Y�L�Q�X�� 

 
�2�E�U�i�]�R�N������ Doska v pravouh�O�R�P���V�~�U�D�G�Q�L�F�R�Y�R�P���V�\�V�W�p�P�H�����8�5�*�(�/�$��������������. 

�0�H�W�y�G�D�� �X�P�R�å���X�M�H�� �Q�D�� �]�i�N�O�D�G�H�� �S�R�]�Q�D�Q�H�M�� �K�X�V�W�R�W�\���!���� �]�Q�i�P�\�F�K�� �U�H�]�R�Q�D�Q�þ�Q�ê�F�K�� �I�U�H�N�Y�H�Q�F�L�t��
�]�i�N�O�D�G�Q�ê�F�K���P�y�G�R�Y���N�P�L�W�D�Q�L�D���G�R�V�L�H�N�����Y�ê�S�R�þ�W�R�P���S�U�H�X�N�i�]�D�"���K�R�G�Q�R�W�\���U�H�O�H�Y�D�Q�W�Q�ê�F�K���F�K�D�U�D�N�W�H�U�L�V�W�t�N��
(GLR, EL, ER, A).  
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�2�E�U�i�]�R�N������ Chladniho obrazce �± �P�y�G�\���N�P�L�W�D�Q�L�D�����ý�8�/�Ë�.��������������. 

�0�H�U�D�F�L�D�� �D�S�D�U�D�W�~�U�D�� ���Ä�9�,�%�5�2�9�,�=�(�5�³���� �]�R�E�U�D�]�H�Q�ê�� �Q�D���2�E�U�i�]�N�X 9.���� �M�H�� �]�R�V�W�D�Y�H�Q�i�� �]�� �W�y�Q�R�Y�p�K�R��
�J�H�Q�H�U�i�W�R�U�D�� �Y�\�Y�R�O�i�Y�D�M�~�F�H�K�R�� �V�t�Q�X�V�R�Y�ê�� �D�X�G�L�R�� �V�L�J�Q�i�O���� �N�W�R�U�ê�� �M�H�� �]�R�V�L�O���R�Y�D�Q�ê�� �Y�ê�N�R�Q�R�Y�ê�P��
�]�R�V�L�O���R�Y�D�þ�R�P���� 
�5�H�S�U�R�G�X�N�W�R�U�R�P���S�U�L�S�R�M�H�Q�ê�P���N���]�R�V�L�O���R�Y�D�þ�X���M�H���E�X�G�H�Q�p���N�P�L�W�D�Q�L�H���V�N�~�ã�R�E�Q�p�K�R���W�H�O�H�V�D�����G�R�V�N�\�������N�W�R�U�p��
�M�H�� �X�P�L�H�V�W�Q�H�Q�p�� �Q�D�� �P�l�N�N�ê�F�K�� �S�R�G�S�H�U�i�F�K�� �Y�� �K�R�U�L�]�R�Q�W�i�O�Q�H�M�� �S�R�O�R�K�H�� �Q�D�G�� �U�H�S�U�R�G�X�N�W�R�U�R�P��
���'�$�1�,�+�(�/�2�9�È�����*�8�%�5�,�$�1�6�.�<�������������������3�U�H���]�R�E�U�D�]�H�Q�L�H���&�K�O�D�G�Q�L�K�R���R�E�U�D�]�F�R�Y�����X�]�O�R�Y�����M�H���G�R�V�N�D��
�S�R�V�\�S�D�Q�i�� �S�U�i�ã�N�R�P�� �]�K�O�X�N�X�M�~�F�L�P�� �V�D�� �S�U�L�� �U�H�]�R�Q�D�Q�F�L�L�� ���Y�O�D�V�W�Q�i���I�U�H�N�Y�H�Q�F�L�D�� �G�R�V�N�\�� �M�H�� �]�K�R�G�Q�i�� �V��
�E�X�G�L�D�F�R�X���I�U�H�N�Y�H�Q�F�L�R�X�����Y���P�L�H�V�W�D�F�K�����N�W�R�U�p���Q�H�N�P�L�W�D�M�~���Y���X�]�O�R�F�K������ 
�7�Y�D�U���X�]�O�R�Y�ê�F�K���þ�L�D�U���]�i�Y�L�V�t���R�G���V�\�P�H�W�U�L�H���D���K�R�P�R�J�p�Q�Q�R�V�W�L���G�R�V�N�\���D���M�H�M���U�R�]�P�H�U�R�Y�������6�\�P�H�W�U�L�F�N�p���G�R�V�N�\��
�Y�\�N�D�]�X�M�~�� �V�\�P�H�W�U�L�F�N�p�� �U�R�]�O�R�å�H�Q�L�H�� �X�]�O�R�Y�ê�F�K�� �þ�L�D�U���� �9�� �S�U�t�S�D�G�H�� �Q�H�K�R�P�R�J�p�Q�Q�H�M�� �� �ã�W�U�X�N�W�~�U�\�� �G�R�V�N�\�� �V�D��
�Y�\�W�Y�i�U�D�M�~���Q�H�V�\�P�H�W�U�L�F�N�p���&�K�O�D�G�Q�L�K�R���R�E�U�D�]�F�H�����D�O�H�E�R���V�D���Y�{�E�H�F���Q�H�Y�\�W�Y�R�U�L�D�����'�$�1�,�+�(�/�2�9�È������������������ 

 
�2�E�U�i�]�R�N������ �6�F�K�p�P�D���P�H�U�D�F�L�H�K�R���]�D�U�L�D�G�H�Q�L�D���³�9�L�E�U�R�Y�L�]�p�U�´�����ý�8�/�Ë�.��������������. 

�9�L�E�U�R�Y�L�]�p�U�����S�R�]�R�V�W�i�Y�D���]�� 

�x �7�R�Q�R�Y�ê���J�H�Qe�U�i�W�R�U���± �]�G�U�R�M���K�D�U�P�R�Q�L�F�N�p�K�R���V�L�J�Q�i�O�X 
�x �=�R�V�L�O���R�Y�D�þ���± �]�R�V�L�O���X�M�H �V�L�J�Q�i�O�����N�W�R�U�ê���Y�H�G�L�H���G�R���U�H�S�U�R�G�X�N�W�R�U�D 
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�*�H�Q�H�U�i�W�R�U�� �X�P�R�å���X�M�H�� �S�O�\�Q�X�O�H�� �P�H�Q�L�"�� �E�X�G�L�D�F�X�� �I�U�H�N�Y�H�Q�F�L�X���� �S�R�N�L�D���� �V�D�� �Q�D�� �G�R�V�N�H�� �S�R�V�\�S�D�Q�H�M��
�N�R�Q�W�U�D�V�W�Q�ê�P�� �S�U�i�ã�N�R�P�� �Q�H�Y�\�W�Y�R�U�t�� �S�U�t�V�O�X�ã�Q�ê�� �P�y�G���� �3�U�H�G�� �H�[�S�H�U�L�P�H�Q�W�R�P�� �M�H�� �S�R�W�U�H�E�Q�p�� �M�H�G�Q�R�W�O�L�Y�p��
�G�R�V�N�\�����N�O�L�Q�\�����R�]�Q�D�þ�L�"�����]�L�V�W�L�" �L�F�K���K�P�R�W�Q�R�V�"���D���U�R�]�P�H�U�\�����1�i�V�O�H�G�Q�H���V�D���G�R�V�N�D���Y�R���Q�H���X�O�R�å�t�����S�R�O�R�å�t���V�D��
�Q�D���P�l�N�N�p���S�R�G�S�H�U�\���Y���P�L�H�V�W�H���S�U�H�G�S�R�N�O�D�G�X���Y�ê�V�N�\�W�X���X�]�O�R�Y�ê�F�K���þ�L�D�U�����W�D�N�����D�E�\���E�R�O�D���Y���K�R�U�L�]�R�Q�W�i�O�Q�H�M��
polohe.  
�3�R�G�����X�����V�D���X�O�R�å�t���U�H�S�U�R�G�X�N�W�R�U�����U�H�V�S�����Y���S�U�H�G�S�R�N�O�D�G�D�Q�R�P���P�L�H�V�W�H���Y�ê�V�N�\�W�X���N�P�L�W�Q�H���G�D�Q�p�K�R���P�y�G�X������
�'�R�V�N�D�� �V�D�� �S�U�H�G�� �Y�\�E�X�G�H�Q�t�P�� �N�P�L�W�D�Q�L�D�� �S�R�V�\�S�H�� �N�R�Q�W�U�D�V�W�Q�ê�P�� �S�U�i�ã�N�R�P���� �=�� �W�y�Q�R�Y�p�K�R�� �J�H�Q�H�U�i�W�R�U�D�� �V�D��
�F�H�]�� �]�R�V�L�O���R�Y�D�þ�� �G�R�� �U�H�S�U�R�G�X�N�W�R�U�D�� �Y�\�V�L�H�O�D�� �V�t�Q�X�V�R�Y�ê�� �V�L�J�Q�i�O���� �3�U�L�� �Y�\�E�X�G�H�Q�t�� �N�P�L�W�D�Q�L�D�� �G�R�V�N�\��
�I�U�H�N�Y�H�Q�F�L�R�X���� �N�W�R�U�i�� �M�H�� �]�K�R�G�Q�i�� �V�� �M�H�M�� �Y�O�D�V�W�Q�R�X�� �U�H�]�R�Q�D�Q�þ�Q�R�X�� �I�U�H�N�Y�H�Q�F�L�R�X���� �V�D�� �N�R�Q�W�U�D�V�W�Q�ê�� �S�U�i�ã�R�N��
�]�D�þ�Q�H�� �V�~�V�W�U�H���R�Y�D�"�� �Y�� �P�L�H�V�W�D�F�K�� �X�]�O�R�Y���� �=�L�V�W�H�Q�i�� �U�H�]�R�Q�D�Q�þ�Q�i�� �I�U�H�N�Y�H�Q�F�L�D�� �U�H�O�H�Y�D�Q�W�Q�ê�F�K�� �P�y�G�R�Y��
�N�P�L�W�D�Q�L�D���V�D���]�D�]�Q�D�P�H�Q�i���D���S�R�X�å�L�M�H���Q�D���Y�ê�S�R�þ�H�W���P�R�G�X�O�R�Y���S�U�X�å�Q�R�V�W�L�� 

4 �9�\�K�R�G�Q�R�W�H�Q�L�H���Y�ê�V�O�H�G�N�R�Y���D���G�L�V�N�X�V�L�D 
�(�[�S�H�U�L�P�H�Q�W�i�O�Q�H�� �S�U�H�X�N�i�]�D�Q�L�H�� �Y�ê�V�O�H�G�N�R�Y�� �D�� �L�F�K�� �Y�\�K�R�G�Q�R�W�H�Q�L�H�� �S�R�P�R�F�R�X���X�Y�H�G�H�Q�ê�F�K�� �P�H�W�y�G��
prebiehalo v �O�D�E�R�U�D�W�y�U�L�X Pracoviska �I�\�]�L�N�i�O�Q�H�M a hudobnej akustiky na Technickej univerzite vo 
Zvolene. V labora�W�y�U�L�X �E�R�O�L���G�R�G�U�å�D�Q�p���Y�R�S�U�H�G���V�W�D�Q�R�Y�H�Q�p���S�R�G�P�L�H�Q�N�\���± �W�H�S�O�R�W�D�������ƒ�&���� �U�H�O�D�W�t�Y�Q�D��
�Y�O�K�N�R�V�" vzduchu 50%. Pre matematicko-�ã�W�D�W�L�V�W�L�F�N�p�� �Y�\�K�R�G�Q�R�W�H�Q�L�H�� �E�R�O�� �S�R�X�å�L�W�ê�� �S�U�R�J�U�D�P�� �0�6��
Excel �± �G�H�V�N�U�L�S�W�t�Y�Q�D �ã�W�D�W�L�V�W�L�N�D�� 

�7�D�E�X���N�D������ �9�ê�V�O�H�G�N�\���ã�W�D�W�L�V�W�L�F�N�H�M���D�Q�D�O�ê�]�\���S�U�H���G�\�Q�D�P�L�F�N�~���U�H�]�R�Q�D�Q�þ�Q�~���P�H�W�y�G�X���G�U�H�Y�t�Q��- �*�D�ã�W�D�Q���M�H�G�O�ê���D���2�U�H�F�K��
�þ�L�H�U�Q�\. 

Drevina N �â�W�D�W�L�V�W�L�F�N�p��
hodnoty 

�! EL A c �Ç 

(ks) (kg.m-3) (GPa) (m4.kg-1.s-1) (m.s-1) (-) 

 
�*�D�ã�W�D�Q���M�H�G�O�ê��
(Castanea 
sativa Mill.) 

 
33 

MV 509,1 7,31 7,35 3666 0,119 
SD 85,58 1,09 0,73 257,75 0,034 
CV 16,81 14,93 9,93 7,03 28,79 
SE 14,90 0,19 0,13 44,87 0,006 

 
�2�U�H�F�K���þ�L�H�U�Q�\��
(Juglans 
nigra L.) 

 
33 

MV 571,8 11,07 7,36 4321 0,093 
SD 100,40 2,03 0,59 339,3 0,023 
CV 17,56 18,31 8,02 7,85 24,71 
SE 17,48 0,35 0,10 59,06 0,004 

MV �± �3�U�L�H�P�H�U�Q�i���K�R�G�Q�R�W�D�����6�'���± �V�P�H�U�R�G�D�M�Q�i���R�G�F�K�ê�O�N�D�����&�9���± �Y�D�U�L�D�þ�Q�ê���N�R�H�I�L�F�L�H�Q�W�����6�(��- �ã�W�D�Q�G�D�U�G�Q�i���F�K�\�E�D�����1���± 
�S�R�þ�H�W��vzoriek, p - hustota, EL �± �G�\�Q�D�P�L�F�N�ê modul �S�U�X�å�Q�R�V�W�L v �S�R�]�G���å�Q�R�P smere, A �± �D�N�X�V�W�L�F�N�i �N�R�Q�ã�W�D�Q�W�D�� c - 
�U�ê�F�K�O�R�V�" �ã�t�U�H�Q�L�D���]�Y�X�N�X���Y���G�U�H�Y�H�����Ç��- �O�R�J�D�U�L�W�P�L�F�N�ê���G�H�N�U�H�P�H�Q�W �~�W�O�P�X���� 

�=�� �Y�ê�V�O�H�G�N�R�Y�� �Y�\�S�O�ê�Y�D���� �å�H�� �S�U�L�� �Y�\�ã�ã�H�M�� �K�X�V�W�R�W�H�� �P�i�� �G�U�H�Y�L�Q�D�� �R�U�H�F�K�� �U�R�Y�Q�D�N�R�� �Y�\�ã�ã�L�H�� �K�R�G�Q�R�W�\��
�G�\�Q�D�P�L�F�N�p�K�R���P�R�G�X�O�X���S�U�X�å�Q�R�V�W�L���Y���S�R�]�G���å�Q�R�P���V�P�H�U�H�����(�/�����D���W�L�H�å���Y�\�ã�ã�L�X���U�ê�F�K�O�R�V�"���ã�t�U�H�Q�L�D���]�Y�X�N�X��
�Y�� �G�U�H�Y�H�� ���F������ �2�S�U�R�W�L�� �W�R�P�X�� �G�U�H�Y�L�Q�D�� �J�D�ã�W�D�Q�� �P�i�� �Y�\�ã�ã�L�H�� �K�R�G�Q�R�W�\�� �D�N�X�V�W�L�F�N�H�M�� �N�R�Q�ã�W�D�Q�W�\�� ���$���� �D�� �W�L�H�å��
�O�R�J�D�U�L�W�P�L�F�N�p�K�R�� �G�H�N�U�H�P�H�Q�W�X�� �~�W�O�P�X���� �9�ê�]�Q�D�P�Q�H�� �Y�\�ã�ã�L�X�� �Y�D�U�L�D�E�L�O�L�W�X�� �Y�ã�H�W�N�ê�F�K�� �X�Y�H�G�H�Q�ê�F�K�� �K�R�G�Q�{�W��
�)�$�&�+���M�H�G�Q�R�W�O�L�Y�ê�F�K���Y�]�R�U�L�H�N���S�U�H�X�N�D�]�X�M�H���G�U�H�Y�L�Q�D���R�U�H�F�K���V���Y�ê�Q�L�P�N�R�X���O�R�J�D�U�L�W�P�L�F�N�p�K�R���G�H�N�U�H�P�H�Q�W�X��
�~�W�O�P�X�� 
�3�U�H���S�R�U�R�Y�Q�D�Q�L�H���V�~���Y���7�D�E�X���N�H 2. zobraz�H�Q�p���Y�ê�V�O�H�G�N�\���P�D�W�H�P�D�W�L�F�N�R-�ã�W�D�W�L�V�W�L�F�N�p�K�R���Y�\�K�R�G�Q�R�W�H�Q�L�D��
�Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q�����%�R�O�L���Y�\�E�U�D�W�p���K�O�D�Y�Q�H���R�Y�R�F�Q�p���G�U�H�Y�L�Q�\���D���M�D�Y�R�U���K�R�U�V�N�ê�����N�W�R�U�p���V�~���þ�D�V�W�R���Y�\�X�å�t�Y�D�Q�p��
�Q�D���ã�S�H�F�L�i�O�Q�H���Y�ê�U�R�E�N�\���]���G�U�H�Y�D�����W�H�G�D���P�D�M�~���S�R�G�R�E�Q�p���Y�\�X�å�L�W�L�H���D�N�R���S�R�S�L�V�R�Y�D�Q�p���G�U�H�Y�L�Q�\�����J�D�ã�W�D�Q���M�H�G�O�ê��
a o�U�H�F�K�� �þ�L�H�U�Q�\������ �7�D�W�R�� �G�D�W�D�E�i�]�D�� �E�R�O�D�� �]�t�V�N�D�Q�i�� �]�� �S�U�D�F�R�Y�L�V�N�D�� �D�N�X�V�W�L�N�\�� �'�U�H�Y�i�U�V�N�H�� �I�D�N�X�O�W�\�� �7�8�� �Y�R��
�=�Y�R�O�H�Q�H���D���Y�ê�V�O�H�G�N�\���S�X�E�O�L�N�R�Y�D�Q�p���Q�D�S�U�����Y���þ�O�i�Q�N�X�����'�$�1�,�+�(�/�2�9�È���$���.�2�/���������������������3�U�H���]�Y�ê�ã�H�Q�t��
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�S�U�H�K���D�G�Q�R�V�W�L�� �E�R�O�L�� �Y�\�W�Y�R�U�H�Q�p�� �J�U�D�I�\�� ���2�E�U�i�]�N�\ 10. �± 13.������ �N�W�R�U�p�� �]�R�E�U�D�]�X�M�~�� �S�U�L�H�P�H�U�Q�p�� �K�R�Gnoty 
�M�H�G�Q�R�W�O�L�Y�ê�F�K���S�D�U�D�P�H�W�U�R�Y���)�$�&�+�� 

�7�D�E�X���N�D������ �3�R�U�R�Y�Q�D�Q�L�H���Y�ê�V�O�H�G�N�R�Y���ã�W�D�W�L�V�W�L�F�N�H�M���D�Q�D�O�ê�]�\���S�U�H���G�\�Q�D�P�L�F�N�~���P�H�W�y�G�X���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 

Drevina N �â�W�D�W�L�V�W�L�F�N�p��
hodnoty 

�! EL A c �Ç 

(ks) (kg.m-3) (GPa) (m4.kg-1.s-1) (m.s-1) (-) 

�*�D�ã�W�D�Q���M�H�G�O�ê 
(Castanea sativa 
Mill.)  

 
33 

MV 509,1 7,31 7,35 3666 0,119 
SD 85,58 1,09 0,73 257,75 0,034 
CV 16,81 14,93 9,93 7,03 28,798 
SE 14,90 0,19 0,13 44,87 0,006 

�2�U�H�F�K���þ�L�H�U�Q�\ 
(Juglans nigra L.) 

 
33 

MV 571,8 11,07 7,36 4321 0,093 
SD 100,40 2,03 0,59 339,30 0,023 
CV 17,56 18,31 8,02 7,85 24,717 
SE 17,48 0,35 0,10 59,06 0,004 

Orech �N�U�i���R�Y�V�N�ê 
(Juglans regia L.) 

 
32 

MV 558,7 9,35 6,90 4004 0,070 
SD 104,88 1,48 0,50 248,39 0,022 
CV 18,77 15,83 7,28 6,20 31,268 
SE 18,84 0,27 0,09 44,61 0,004 

�ý�H�U�H�ã���D���Y�W�i�þ�L�D 
(Cerasus avium) 

 
22 

MV 593,4 11,17 7,34 4341 0,049 
SD 23,76 0,70 0,57 195,60 0,007 
CV 4,00 6,26 7,80 4,51 14,962 
SE 5,07 0,15 0,12 41,70 0,003 

�9�L�ã���D���R�E�\�þ�D�M�Q�i 
(Prunus cerasus 
L.) 

 
33 

MV 633,0 7,13 5,11 3312 0,088 
SD 110,38 0,46 0,48 170,41 0,014 
CV 17,44 6,41 9,49 5,14 16,346 
SE 19,21 0,08 0,08 29,66 0,002 

�6�O�L�Y�N�D���G�R�P�i�F�D 
(Prunus domestica 
L.) 

 
31 

MV 704,4 8,99 4,84 3514 0,084 
SD 126,22 0,94 0,20 142,68 0,018 
CV 17,92 10,50 4,21 4,06 21,531 
SE 22,67 0,17 0,04 25,63 0,003 

�+�U�X�ã�N�D���R�E�\�þ�D�M�Q�i 
(Pyrus communis 
L.) 

 
16 

MV 609,5 8,52 6,13 3724 0,087 
SD 40,63 1,50 0,47 264,31 0,009 
CV 6,67 17,57 7,64 7,10 10,471 
SE 10,16 0,37 0,12 66,08 0,003 

�-�D�E�O�R�����S�O�D�Q�i 
(Malus sylvestris 
Mill.)  

 
33 

MV 642,1 2,31 2,82 1855 0,122 
SD 111,50 0,60 0,39 236,52 0,036 
CV 17,36 26,06 13,90 12,75 29,638 
SE 19,41 0,10 0,07 41,17 0,018 

�-�D�U�D�E�L�Q�D���Y�W�i�þ�L�D 
(Sorbus aucuparia 
L.) 

 
33 

MV 719,8 11,73 5,37 3972 0,078 
SD 124,05 1,62 0,46 281,28 0,036 
CV 17,23 13,84 8,56 7,08 46,167 
SE 21,59 0,28 0,08 48,96 0,006 

�-�D�Y�R�U���K�R�U�V�N�ê 
(Acer 
pseudoplatanus L.) 

 
33 

MV 587,9 11,52 7,22 4359 0,075 
SD 100,32 1,09 0,35 173,30 0,023 
CV 17,07 9,51 4,82 3,98 29,916 
SE 17,46 0,19 0,06 30,17 0,004 

MV �± �3�U�L�H�P�H�U�Q�i���K�R�G�Q�R�W�D�����6�'���± �V�P�H�U�R�G�D�M�Q�i���R�G�F�K�ê�O�N�D�����&�9���± �Y�D�U�L�D�þ�Q�ê���N�R�H�I�L�F�L�H�Q�W�����6�(��- �ã�W�D�Q�G�D�U�G�Q�i���F�K�\�E�D�����1���± 
�S�R�þ�H�W��vzoriek, p - hustota, EL �± �G�\�Q�D�P�L�F�N�ê modul �S�U�X�å�Q�R�V�W�L v �S�R�]�G���å�Q�R�P smere, A �± �D�N�X�V�W�L�F�N�i �N�R�Q�ã�W�D�Q�W�D�� c - 
�U�ê�F�K�O�R�V�" �ã�t�U�H�Q�L�D���]�Y�X�N�X���Y���G�U�H�Y�H�����Ç��- logaritmic�N�ê���G�H�N�U�H�P�H�Q�W �~�W�O�P�X���� 
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�2�E�U�i�]�R�N�������� �*�U�D�I���S�R�U�R�Y�Q�D�Q�t���V�W�U�H�G�Q�ê�F�K���K�R�G�Q�{�W���K�X�V�W�R�W�\���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 

�2�E�U�i�]�R�N�������� �*�U�D�I���S�R�U�R�Y�Q�D�Q�t���V�W�U�H�G�Q�ê�F�K���K�R�G�Q�{�W���G�\�Q�D�P�L�F�N�ê�F�K���P�R�G�X�O�R�Y���S�U�X�å�Q�R�V�W�L���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 
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�2�E�U�i�]�R�N�������� �*�U�D�I���S�R�U�R�Y�Q�D�Q�t���V�W�U�H�G�Q�ê�F�K���K�R�G�Q�{�W���D�N�X�V�W�L�F�N�H�M���N�R�Q�ã�W�D�Q�W�\���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 

 

 

�2�E�U�i�]�R�N�������� Graf �S�R�U�R�Y�Q�D�Q�t���V�W�U�H�G�Q�ê�F�K���K�R�G�Q�{�W���U�ê�F�K�O�R�V�W�L���ã�t�U�H�Q�L�D���]�Y�X�N�X���Y���G�U�H�Y�H���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 

Ako je z grafov a z ta�E�X���N�\�� �]�U�H�M�P�p�� �J�D�ã�W�D�Q�� �M�H�G�O�ê�� �Y�\�N�D�]�X�M�H�� �S�R�G�R�E�Q�p�� �K�R�G�Q�R�W�\�� �G�\�Q�D�P�L�F�N�p�K�R��
�P�R�G�X�O�X���S�U�X�å�Q�R�V�W�L���D�N�R��v�L�ã���D �R�E�\�þ�D�M�Q�i�����N�W�R�U�ê�F�K���G�\�Q�D�P�L�F�N�ê���P�R�G�X�O���S�U�X�å�Q�R�V�W�L���S�D�W�U�t���P�H�G�]�L���Q�L�å�ã�L�H���D��
po�K�\�E�X�M�H�� �V�D�� �Y�� �U�R�]�P�H�G�]�t��7 - ���� �*�3�D���� �$�N�X�V�W�L�F�N�i�� �N�R�Q�ã�W�D�Q�W�D�� �Ja�ã�W�D�Q�X�� �M�H�G�O�p�K�R�� �M�H�� �Y�H���P�L�� �S�R�G�R�E�Q�i��
o�U�H�F�K�X���þ�L�H�U�Q�H�P�X���D���þ�H�U�H�ã�Q�L���Y�W�i�þ�H�M�����5�ê�F�K�O�R�V�"���ã�t�U�H�Q�L�D���]�Y�X�N�X���M�H���S�R�G�R�E�Q�i���X���G�U�H�Y�t�Q���Y�L�ã���D���R�E�\�þ�D�M�Q�i����
s�O�L�Y�N�D���G�R�P�i�F�D�����K�U�X�ã�N�D���R�E�\�þ�D�M�Q�i���D���M�D�E�O�R�����S�O�D�Q�i�� 
�'�\�Q�D�P�L�F�N�ê���P�R�G�X�O���S�U�X�å�Q�R�V�W�L���Rrech�D���þ�L�H�U�Q�H�K�R���V�D���W�D�N�P�H�U���]�K�R�G�X�M�H���V���K�R�G�Q�R�W�D�P�L���P�R�G�X�O�X���S�U�X�å�Q�R�V�W�L��
�þ�H�U�H�ã�Q�L�� �Y�W�i�þ�H�M�� �D�� �M�D�U�D�E�L�Q�\�� �Y�W�i�þ�H�M���� �$�� �S�R�K�\�E�X�M�H�� �V�D�� �Y�� �U�R�]�P�H�G�]�t�� �������± ������ �*�3�D���� �2�U�H�F�K�� �þ�L�H�U�Q�\�� �W�L�H�å��
�Y�\�N�D�]�X�M�H���Y�H���P�L���S�R�G�R�E�Q�p���K�R�G�Q�R�W�\���U�ê�F�K�O�R�V�W�L���]�Y�X�N�X���]���G�U�H�Y�L�Q�D�P�L���þ�H�U�H�ã���D���Y�W�i�þ�L�D���D���M�D�U�D�E�L�Q�D���Y�W�D�þ�L�D�� 
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4.1 �9�ê�V�O�H�G�N�\���D���G�L�V�N�X�V�L�D���S�U�H���P�R�G�i�O�Q�X���D�Q�D�O�ê�]�X���± �0�(�7�Ï�'�$����  

�7�D�E�X���N�D������ �9�ê�V�O�H�G�N�\���ã�W�D�W�L�V�W�L�F�N�H�M���D�Q�D�O�ê�]�\���S�U�H���P�R�G�i�O�Q�X���D�Q�D�O�ê�]�X���G�U�H�Y�t�Q���± g�D�ã�W�D�Q���M�H�G�O�ê���D���R�U�H�F�K���þ�L�H�U�Q�\. 

Drevina N �â�W�D�W�L�V�W�L�F�N�p��
hodnoty 

�! GLR EL ER A 

(ks) (kg.m-3) (GPa) (GPa) (GPa) (m4.kg-1.s-1) 

�*�D�ã�W�D�Q���M�H�G�O�ê��
(Castanea 
sativa Mill .) 

 

33 

       MV 479,6 0,58 8,07 0,60 8,189 
SD 83,29 0,08 1,17 0,08 0,388 
CV 17,37 13,44 14,45 13,46 4,738 
SE 14,50 0,01 0,20 0,01 0,068 

�2�U�H�F�K���þ�L�H�U�Q�\��
(Juglans 
nigra L.) 

 

33 

       MV 574,4 0,96 12,86 1,01 7,898 
SD 97,23 0,08 0,89 0,09 0,239 
CV 16,93 8,70 6,94 9,31 3,028 
SE 16,93 0,01 0,16 0,02 0,042 

MV �± �3�U�L�H�P�H�U�Q�i���K�R�G�Q�R�W�D�����6�'���± �V�P�H�U�R�G�D�M�Q�i���R�G�F�K�ê�O�N�D�����&�9���± �Y�D�U�L�D�þ�Q�ê���N�R�H�I�L�F�L�H�Q�W�����6�(��- �ã�W�D�Q�G�D�U�G�Q�i���F�K�\�E�D�����1���± 
�S�R�þ�H�W��vzoriek, �! - hustota, GLR �± �ã�P�\�N�R�Y�ê modul �S�U�X�å�Q�R�V�W�L�� EL �± �G�\�Q�D�P�L�F�N�ê modul �S�U�X�å�Q�R�V�W�L v �S�R�]�G���å�Q�R�P smere, 
ER �± modul �S�U�X�å�Q�R�V�W�L���Q�D�S�U�L�H�þ���Y�O�i�N�L�H�Q�����$���± �D�N�X�V�W�L�F�N�i �N�R�Q�ã�W�D�Q�W�D���� 

�=�� �Y�ê�V�O�H�G�N�R�Y�� �Y�\�S�O�ê�Y�D���� �å�H�� �S�U�L�� �Y�\�ã�ã�H�M�� �K�X�V�W�R�W�H�� �P�i�� �G�U�H�Y�L�Q�D�� �R�U�H�F�K�� �U�R�Y�Q�D�N�R�� �Y�\�ã�ã�L�H�� �K�R�G�Q�R�W�\��
�G�\�Q�D�P�L�F�N�p�K�R���P�R�G�X�O�X���S�U�X�å�Q�R�V�W�L���Y���S�R�]�G���å�Q�R�P���V�P�H�U�H����EL�������P�R�G�X�O���S�U�X�å�Q�R�V�W�L���Q�D�S�U�L�H�þ���Y�O�i�N�L�H�Q����ER) 
�D�� �W�L�H�å�� �ã�P�\�N�R�Y�p�K�R�� �P�R�G�X�O�X�� �S�U�X�å�Q�R�V�W�L�� ��GLR). �2�S�U�R�W�L�� �W�R�P�X�� �G�U�H�Y�L�Q�D�� �J�D�ã�W�D�Q�� �P�i�� �Y�\�ã�ã�L�H�� �K�R�G�Q�R�W�\��
�D�N�X�V�W�L�F�N�H�M���N�R�Q�ã�W�D�Q�W�\����A). 
�3�U�H���S�R�U�R�Y�Q�D�Q�L�H���V�~���Y���7�D�E�X���N�H 4. �]�R�E�U�D�]�H�Q�p���Y�ê�V�O�H�G�N�\���P�D�W�H�P�D�W�L�F�N�R-�ã�W�D�W�L�V�W�L�F�N�p�K�R���Y�\�K�R�G�Q�R�W�H�Q�L�D 
�Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q�����%�R�O�L���Y�\�E�U�D�W�p���G�U�H�Y�L�Q�\���D�N�R���M�D�Y�R�U���K�R�U�V�N�ê�����D�J�i�W���E�L�H�O�\�����M�D�U�D�E�L�Q�D���Y�W�D�þ�L�D���D���P�R�U�X�ã�D��
�þ�L�H�U�Q�D�����N�W�R�U�p���V�~���þ�D�V�W�R���Y�\�X�å�t�Y�D�Q�p���Q�D���ã�S�H�F�L�i�O�Q�H���Y�ê�U�R�E�N�\���]���G�U�H�Y�D�����W�H�G�D���P�D�M�~���S�R�G�R�E�Q�p���Y�\�X�å�L�W�L�H���D�N�R��
�S�R�S�L�V�R�Y�D�Q�p�� �G�U�H�Y�L�Q�\�� ���J�D�ã�W�D�Q�� �M�H�G�O�ê�� �D�� �R�U�H�F�K�� �þ�L�H�U�Q�\������ �7�i�W�R�� �G�D�W�D�E�i�]�D�� �E�R�O�D�� �]�t�V�N�D�Q�i�� �]�� �S�U�D�F�R�Y�L�V�N�D��
�D�N�X�V�W�L�N�\�� �'�U�H�Y�i�U�V�N�H�� �I�D�N�X�O�W�\�� �7�8�� �Y�R�� �=�Y�R�O�H�Q�H�� �D�� �Y�ê�V�O�H�G�N�\�� �S�X�E�O�L�N�R�Y�D�Q�p�� �Q�D�S�U���� �Y�� �þ�O�i�Q�N�X��
���'�$�1�,�+�(�/�2�9�È�������������$���.�2�/���������������������3�U�H���]�Y�ê�ã�H�Q�t���S�U�H�K���D�G�Q�R�V�W�L���E�R�O�L���Y�\�W�Y�R�U�H�Q�p���J�U�D�I�\�����2�E�U�i�]�N�\��
14. �± 17.�������N�W�R�U�p���]�R�E�U�D�]�X�M�~���S�U�L�H�P�H�U�Q�p���K�R�G�Q�R�W�\���M�H�G�Q�R�W�O�L�Y�ê�F�K���S�D�U�D�P�H�W�U�R�Y���)�$�&�+�� 

�7�D�E�X���N�D������ �3�R�U�R�Y�Q�D�Q�L�H���Y�ê�V�O�H�G�N�R�Y���ã�W�D�W�L�V�W�L�F�N�H�M���D�Q�D�O�ê�]�\���S�U�H���P�R�G�i�O�Q�X���D�Q�D�O�ê�]�X���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 

Drevina N �â�W�D�W�L�V�W�L�F�N�p��
hodnoty 

�! GLR EL A c 

(ks) (kg.m-3) (GPa) (GPa) (m4.kg-1.s-1) (m.s-1) 

�*�D�ã�W�D�Q���M�H�G�O�ê��
(Castanea 
sativa Mill.) 

33 

       MV 479,6 0,58 8,07 8,189 3666 
SD 83,29 0,08 1,17 0,388 257,75 
CV 17,37 13,44 14,45 4,738 7,03 
SE 14,50 0,01 0,20 0,068 44,87 

�2�U�H�F�K���þ�L�H�U�Q�\��
(Juglans nigra 
L.) 

33 

       MV 574,4 0,96 12,86 7,898 4321 
SD 97,23 0,08 0,89 0,239 339,30 
CV 16,93 8,70 6,94 3,028 7,85 
SE 16,93 0,01 0,16 0,042 59,06 

�-�D�Y�R�U���K�R�U�V�N�ê 
(Acer 
pseudoplatanus 
L.) 

30 

       MV 613,0 1,09 12,32 6,955 4359 
SD 114,11 0,19 2,57 0,856 173,30 
CV 18,61 17,69 20,87 12,306 3,98 
SE 20,83 0,04 0,47 0,156 30,17 

�$�J�i�W���E�L�H�O�\ 
(Robinia 
pseudoacacia, L.), 

15 

       MV 754,6 - 17,05 6,310 4 750 
SD 38,28 - 1,87 0,490 250,48 
CV 5,07 - 10,94 7,830 5,27 
SE 9,9 - 0,48 0,130 64,67 
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�-�D�U�D�E�L�Q�D���Y�W�i�þ�L�D 
(Sorbus 
aucuparia) 

 
15 

       MV 700,05 - 12,01 5,920 4 135 
SD 25,51 - 1,42 0,500 274,25 
CV 3,64 - 11,85 8,410 6,63 
SE 6,6 - 0,37 0,130 70,81 

�3�D�M�D�V�H�����å�O�L�D�V�N�D�W�ê 
(Ailathus 
altissima)  

 
15 

       MV 588,5 - 10,54 7,180 4 226 
SD 20,72 - 1,02 0,190 143,44 
CV 0,52 - 9,67 2,700 3,39 
SE 5,5 - 0,27 0,050 38,34 

�0�R�U�X�ã�D���þ�L�H�U�Q�D 
(Morus nigra , 
L.) 

 
15 

       MV 621,7 - 7,58 5,600 3 473 
SD 41,20 - 1,49 0,450 287,07 
CV 6,63 - 19,63 8,120 8,27 
SE 10,6 - 0,38 0,120 74,12 

 

�2�E�U�i�]�R�N�������� �*�U�D�I���S�R�U�R�Y�Q�D�Q�t���V�W�U�H�G�Q�ê�F�K���K�R�G�Q�{�W���K�X�V�W�R�W�\���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 

 

 

�2�E�U�i�]�R�N�������� �*�U�D�I���S�R�U�R�Y�Q�D�Q�t���V�W�U�H�G�Q�ê�F�K���K�R�G�Q�{�W���G�\�Q�D�P�L�F�N�ê�F�K���P�R�G�X�O�R�Y���S�U�X�å�Q�R�V�W�L���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 
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�2�E�U�i�]�R�N�������� �*�U�D�I���S�R�U�R�Y�Q�D�Q�t���V�W�U�H�G�Q�ê�F�K���K�R�G�Q�{�W���D�N�X�V�W�L�F�N�H�M���N�R�Q�ã�W�D�Q�W�\���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 

 

 
�2�E�U�i�]�R�N�������� �*�U�D�I���S�R�U�R�Y�Q�D�Q�t���V�W�U�H�G�Q�ê�F�K���K�R�G�Q�{�W���U�ê�F�K�O�R�V�W�L���ã�t�U�H�Q�L�D���]�Y�X�N�X���Y���G�U�H�Y�H���Y�\�E�U�D�Q�ê�F�K���G�U�H�Y�t�Q. 

�$�N�R�� �M�H�� �]�� �J�U�D�I�R�Y�� �D�� �]�� �W�D�E�X���N�\�� �]�U�H�M�P�p, g�D�ã�W�D�Q�� �M�H�G�O�ê�� �Y�\�N�D�]�X�M�H�� �S�R�G�R�E�Q�p�� �K�R�G�Q�R�W�\�� �Y�ã�H�W�N�ê�F�K��
�K�R�G�Q�R�W�H�Q�ê�F�K���Y�O�D�V�W�Q�R�V�W�t���D�N�R���P�R�U�X�ã�D���þ�L�H�U�Q�D���R�N�U�H�P���D�N�X�V�W�L�F�N�H�M���N�R�Q�ã�W�D�Q�W�\�����,�F�K���G�\�Q�D�P�L�F�N�ê���P�R�G�X�O��
�S�U�X�å�Q�R�V�W�L���S�D�W�U�t���P�H�G�]�L���Q�L�å�ã�L�H���D���S�R�K�\�E�X�M�H���V�D���Y���U�R�]�P�H�G�]�t������- 8 GPa. Akustick�i���N�R�Q�ã�W�D�Q�W�D���J�D�ã�W�D�Q�X��
�M�H�G�O�p�K�R���M�H���Y�H���P�L���S�R�G�R�E�Q�i���R�U�H�F�K�X���þ�L�H�U�Q�H�P�X���D���S�D�M�D�V�H���X���å�O�L�D�V�N�D�W�p�P�X�� 
�'�\�Q�D�P�L�F�N�ê���P�R�G�X�O���S�U�X�å�Q�R�V�W�L���R�U�H�F�K�D���þ�L�H�U�Q�H�K�R sa takmer zhoduj�H���V���K�R�G�Q�R�W�D�P�L���P�R�G�X�O�X���S�U�X�å�Q�R�V�W�L��
�M�D�Y�R�U�D���K�R�U�V�N�p�K�R�����M�D�U�D�E�L�Q�\���Y�W�i�þ�H�M���D���S�D�M�D�V�H���D���å�O�L�D�V�N�D�W�p�K�R�����$���S�R�K�\�E�X�M�H���V�D���Y���U�R�]�P�H�G�]�t������ �± 12 GPa. 
�2�U�H�F�K�� �þ�L�H�U�Q�\�� �W�L�H�å�� �Y�\�N�D�]�X�M�H�� �Y�H���P�L�� �S�R�G�R�E�Q�p�� �K�R�G�Q�R�W�\�� �U�ê�F�K�O�R�V�W�L�� �]�Y�X�N�X�� �]�� �G�U�H�Y�L�Q�D�P�L�� �M�D�Y�R�U�D��
�K�R�U�V�N�p�K�R�����M�D�U�D�E�L�Q�\���Y�W�i�þ�H�M���D���S�D�M�D�V�H���D���å�O�L�D�V�N�D�W�p�K�R�� 

5 �=�i�Y�H�U 
�1�D���]�i�N�O�D�G�H���Y�ê�V�O�H�G�N�R�Y���Y�\�N�R�Q�D�Q�ê�F�K���H�[�S�H�U�L�P�H�Q�W�R�Y���M�H���P�R�å�Q�p���N�R�Q�ã�W�D�W�R�Y�D�"�����å�H���J�D�ã�W�D�Q���M�H�G�O�ê���V�Y�R�M�L�P�L��
�Y�O�D�V�W�Q�R�V�"�D�P�L���P�{�å�H�P�H���]�D�U�D�G�L�"���D�N�R���G�U�H�Y�L�Q�X���P�H�Q�H�M���Y�K�R�G�Q�~���Q�D���Y�ê�U�R�E�X���ã�S�H�F�L�i�O�Q�\�F�K���Y�ê�U�R�E�N�R�Y���]��
�G�U�H�Y�D�����K�O�D�Y�Q�H���N�W�R�U�p���Y�\�å�D�G�X�M�~���Y�\�ã�ã�L�H���S�R�å�L�D�G�D�Y�N�\���P�H�F�K�D�Q�L�F�N�p���D���D�N�X�V�W�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L�����(�V�W�H�W�L�F�N�p��
�Y�O�D�V�W�Q�R�V�W�L���K�R���S�U�H�G�X�U�þ�X�M�~���Q�D���Y�ê�U�R�E�X���G�H�N�R�U�D�þ�Q�ê�F�K���S�U�H�G�P�H�W�R�Y���L�Q�W�H�U�L�p�U�R�Y���D���Y���D�N�D���R�G�R�O�Q�R�V�W�L���Y�R�þ�L��
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�S�R�Y�H�W�H�U�Q�R�V�W�Q�ê�P���Y�S�O�\�Y�R�P���W�L�H�å���G�R���H�[�W�H�U�L�p�U�R�Y�����.�Y�{�O�L���G�R�E�U�H�M���R�E�U�i�E�D�W�H���Q�R�V�W�L���D���Q�L�å�ã�H�M���K�X�V�W�R�W�H���W�H�M�W�R��
�G�U�H�Y�L�Q�\���P�{�å�H���Q�i�M�V�"���X�S�O�D�W�Q�H�Q�L�H���D�N�R���G�U�H�Y�L�Q�D���Y�K�R�G�Q�i���S�U�H���U�H�]�E�i�U�V�N�H���~�þ�H�O�\�� 
�1�D���]�i�N�O�D�G�H���Y�ê�V�O�H�G�N�R�Y���Y�\�N�R�Q�D�Q�ê�F�K���H�[�S�H�U�L�P�H�Q�W�R�Y���M�H���P�R�å�Q�p���N�R�Q�ã�W�D�W�R�Y�D�"�����å�H���R�U�H�F�K���þ�L�H�U�Q�\���V�Y�R�M�L�P�L��
�Y�O�D�V�W�Q�R�V�"�D�P�L���P�{�å�H�P�H���]�D�U�D�G�L�"�����D�N�R���G�U�H�Y�L�Q�X�����Y�K�R�G�Q�~�����Q�D���Y�ê�U�R�E�X�����ã�S�H�F�L�i�O�Q�\�F�K�����Y�ê�U�R�E�N�R�Y�����]���G�U�H�Y�D����
�K�O�D�Y�Q�H���N�W�R�U�p���Y�\�å�D�G�X�M�~���Y�\�ã�ã�L�H���S�R�å�L�D�G�D�Y�N�\���P�H�F�K�D�Q�L�F�N�p���D���D�N�X�V�W�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L�����'�U�H�Y�L�Q�\���V�D���P�{�å�H��
�Y�� �E�X�G�~�F�Q�R�V�W�L�� �R�V�Y�H�G�þ�L�"�� �D�N�R�� �H�N�Y�L�Y�D�O�H�Q�W�� �Mav�R�U�D�� �K�R�U�V�N�p�K�R���� �N�W�R�U�ê�� �S�D�W�U�t�� �P�H�G�]�L�� �Q�D�M�S�R�X�å�t�Y�D�Q�H�M�ã�L�H��
�G�U�H�Y�L�Q�\���Q�D���Y�ê�U�R�E�X���V�W�U�X�Q�R�Y�ê�F�K���K�X�G�R�E�Q�ê�F�K���Q�i�V�W�U�R�M�R�Y�����-�H�K�R���P�H�F�K�D�Q�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L���Q�D�V�Y�H�G�þ�X�M�~����
�å�H�� �M�H�� �G�U�H�Y�L�Q�R�X�� �Y�K�R�G�Q�R�X�� �Q�D�� �Y�ê�U�R�E�X�� �S�D�å�L�H�E�� �V�W�U�H�O�Q�ê�F�K�� �]�E�U�D�Q�L���� �9�H���N�R�X�� �S�U�L�G�D�Q�R�X�� �K�R�G�Q�R�W�R�X�� �W�H�M�W�R��
�G�U�H�Y�L�Q�\���V�~���M�H�M���H�V�W�H�W�L�F�N�p���Y�O�D�V�W�Q�R�V�W�L�����N�W�R�U�p���G�R�G�i�Y�D�M�~���W�ê�P�W�R���ã�S�H�F�L�i�O�Q�\�P���Y�ê�U�R�E�N�R�P���P�R�å�Q�R�V�"���U�D�G�L�"��
�V�D���P�H�G�]�L���O�X�[�X�V�Q�p���Y�ê�U�R�E�N�\�� 
�0�{�å�H�P�H�� �N�R�Q�ã�W�D�W�R�Y�D�"���� �å�H�� �V�W�D�Q�R�Y�H�Q�ê�� �Y�ê�V�N�X�P�Q�ê�� �F�L�H���� �]�L�V�W�H�Q�L�H�� �I�\�]�L�N�i�O�Q�R-�D�N�X�V�W�L�F�N�ê�F�K��
�F�K�D�U�D�N�W�H�U�L�V�W�t�N�� ���Ä�)�$�&�+�³���� �G�Y�R�F�K�� �Y�\�E�U�D�Q�ê�F�K�� �G�U�H�Y�t�Q���� �J�D�ã�W�D�Q�D�� �M�H�G�O�p�K�R�� ��Castanea sativa Mill.) a 
o�U�H�F�K�D�� �þ�L�H�U�Q�H�K�R�� ��Juglans nigra �/�������� �S�R�P�R�F�R�X�� �Q�H�G�H�ã�W�U�X�N�W�t�Y�Q�\�F�K�� �P�H�W�y�G���� �Y�\�N�R�Q�D�Q�ê�F�K�� �Q�D��
�ã�S�H�F�L�i�O�Q�\�F�K�� �D�Q�D�O�\�W�L�F�N�ê�F�K�� �S�U�t�V�W�U�R�M�R�Y�� �0�(�$�5�)�$�� �D�� �9�L�E�U�R�Y�L�]�p�U�� �]�D�� �~�þ�H�O�R�P�� �V�W�D�Q�R�Y�H�Q�L�D�� �Y�K�R�G�Q�R�V�W�L��
�L�F�K���S�R�X�å�L�W�L�D���Q�D���ã�S�H�F�L�i�O�Q�H���Y�ê�U�R�E�N�\���]���G�U�H�Y�D�����E�R�O���V�S�O�Q�H�Q�ê�����5�L�H�ã�H�Q�i���S�U�R�E�O�H�P�D�W�L�N�D���M�H���Y�H���P�L��rozsiahla 
�D���Y�\�å�D�G�X�M�H���V�S�R�O�X�S�U�i�F�X���Y�L�D�F�H�U�ê�F�K���R�G�E�R�U�Q�t�N�R�Y���]���R�E�O�D�V�W�L���Q�i�X�N�\���R���G�U�H�Y�H�����W�H�F�K�Q�R�O�y�J�L�t�����I�\�]�L�N�\�����7�i�W�R��
anal�ê�]�D���S�U�H�G�V�W�D�Y�X�M�H���~�Y�R�G���G�R���S�U�R�E�O�H�P�D�W�L�N�\���Y�\�X�å�L�W�L�D���S�R�W�H�Q�F�L�R�Q�i�O�Q�\�F�K���D�J�U�R�O�H�V�Q�t�F�N�\�F�K���G�U�H�Y�t�Q���Q�D��
�Y�ê�U�R�E�X���ã�S�H�F�L�i�O�Q�\�F�K���Y�ê�U�R�E�N�R�Y���]���G�U�H�Y�D�� 
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J�(�'�1�2�'�8�&�+�e��A�.�8�6�7�,�&�.�e��EXPERIMENTY AKO M �2�7�,�9�È�&�,�$���.��STEM 
V�=�'�(�/�È�9�$�1�,�8 

Peter Hockicko, �-�R�]�H�I���.�~�G�H�O�þ�t�N 

1 �Ò�Y�R�G 
�9�� �G���R�F�K�� ������������- ������������ ���������� �V�D�� �X�V�N�X�W�R�þ�Q�L�O�� �������� �U�R�þ�Q�t�N�� �ä�L�O�L�Q�V�N�H�M�� �G�H�W�V�N�H�M�� �X�Q�L�Y�H�U�]�L�W�\ ���ä�'�8��. Po 
�G�Y�R�F�K�� �U�R�N�R�F�K�� �E�R�O�D�� �ä�'�8�� ���������� �R�S�l�"�� �Y�� �S�U�H�]�H�Q�þ�Q�H�M�� �I�R�U�P�H���� �1�D�� �ä�'�8�� ���������� �V�D�� �S�U�L�K�O�i�V�L�O�R�� ������ �G�H�W�t��
���������S�U�H���N�X�U�]���%�D�N�D�O�i�U�L�N�����������S�U�H���N�X�U�]���,�Q�å�L�Q�L�H�U�L�N������ 
�7�ê�å�G���R�Y�ê���S�U�R�J�U�D�P���G�H�W�t���Q�D���ä�'�8���Y���þ�D�V�H���R�G�������������G�R���������������K�R�G�����Y�\�S�����D�O�L���Y���G�R�R�E�H�G���D�M�ã�R�P���þ�D�V�H��
�S�U�H�G�Q�i�ã�N�\�� ���F�H�O�N�R�Y�R�� ������ �S�U�H�G�Q�i�ã�R�N�� �S�U�H�� �Ä�E�D�N�D�O�i�U�L�N�R�Y�³��(deti vo veku 8 �± 10 rokov) a 15 pre 
�Ä�L�Q�å�L�Q�L�H�U�L�N�R�Y�³ (deti vo veku 10 �± 15 rokov)������ �S�R�� �R�E�H�G�H�� �G�H�W�L�� �D�E�V�R�O�Y�R�Y�D�O�L�� �F�Y�L�þ�H�Q�L�D��
v �O�D�E�R�U�D�W�y�U�L�i�F�K���8�1�,�=�$���������F�Y�L�þ�H�Q�t���S�U�H���Ä�E�D�N�D�O�i�U�L�N�R�Y�³���D�������S�U�H���Ä�L�Q�å�L�Q�L�H�U�L�N�R�Y�³�������Ä�E�D�N�D�O�i�U�L�N�R�Y�L�D�³��
�Q�D�Y�ã�W�t�Y�L�O�L���U�D�G�Q�L�F�X���P�H�V�W�D �ä�L�O�L�Q�D���D���Ä�L�Q�å�L�Q�L�H�U�L�N�R�Y�L�D�³���O�H�W�L�V�N�R���Y���'�R�O�Q�R�P���+�U�L�þ�R�Y�H������ 
�&�H�O�N�R�Y�R�� �E�R�O�R�� �S�U�H�� ���� �V�N�X�S�t�Q�� �G�H�W�t�� ������ �V�N�X�S�L�Q�\�� �Ä�E�D�N�D�O�i�U�L�N�R�Y�³�� �D�� ���� �Ä�L�Q�å�L�Q�L�H�U�L�N�R�Y�³���� �R�G�X�þ�H�Q�ê�F�K�� ������
�K�R�G�t�Q���S�U�H�G�Q�i�ã�R�N�����������K�R�G�t�Q���S�U�H�G�Q�i�ã�R�N���S�U�H���E�D�N�D�O�i�U�L�N�R�Y�����������S�U�H���L�Q�å�L�Q�L�H�U�L�N�R�Y�����D���������K�R�G�t�Q���F�Y�L�þ�H�Q�t��
�������� �K�R�G�t�Q�� �F�Y�L�þ�H�Q�t�� �S�U�H�� �E�D�N�D�O�i�U�L�N�R�Y���� ������ �S�U�H�� �L�Q�å�L�Q�L�H�U�L�N�R�Y������ ���� �K�R�G�L�Q�\�� �G�L�S�O�R�P�R�Y�p�K�R�� �V�H�P�L�Q�i�U�D���� ����
�K�R�G�L�Q�\�� �W�U�Y�D�O�L�� �R�E�K�D�M�R�E�\�� �G�L�S�O�R�P�R�Y�ê�F�K�� �S�U�i�F�� �L�Q�å�L�Q�L�H�U�L�N�R�Y���� �G�R�K�U�R�P�D�G�\�� �������� �Y�\�X�þ�R�Y�D�F�t�F�K�� �K�R�G�t�Q����
�1�D���ä�'�8������������ �V�S�R�O�X�S�U�D�F�R�Y�D�O�R���Y���U�i�P�F�L���S�U�H�G�Q�i�ã�R�N���D���F�Y�L�þ�H�Q�t�� ������ �S�H�G�D�J�y�J�R�Y���� ���� �G�R�N�W�R�U�D�Q�G�R�Y���� ����
�ã�W�X�G�H�Q�W�L���9�â���D���S�U�L�S�U�D�Y�R�Y�D�O�R���M�X�������D�G�P�L�Q�L�V�W�U�D�W�t�Y�Q�R-�W�H�F�K�Q�L�F�N�ê�F�K���S�U�D�F�R�Y�Q�t�N�R�Y�����G�H�W�L���V�S�U�H�Y�i�G�]�D�O�R��������
�ã�W�X�G�H�Q�W�R�Y�����0�Q�R�K�p���]���G�H�W�t���V�D���X�å���W�H�ã�L�D���Q�D���S�R�N�U�D�þ�R�Y�D�Q�L�H���ä�'�8���Y�����D�O�ã�t�F�K���U�R�N�R�F�K�� 
Projekt �ä�'�8�����N�W�R�U�ê���V�D���R�U�J�D�Q�L�]�X�M�H���N�D�å�G�R�U�R�þ�Q�H���Y �þ�D�V�H���O�H�W�Q�ê�F�K���S�U�i�]�G�Q�L�Q���Q�D���ä�L�O�L�Q�V�N�H�M���X�Q�L�Y�H�U�]�L�W�H 
�Y�� �ä�L�O�L�Q�H (UNIZA) a je �X�U�þ�H�Q�ê�� �S�U�H �G�H�W�L�� �Q�D�Y�ã�W�H�Y�X�M�~�F�H�� �]�i�N�O�D�G�Q�~�� �ã�N�R�O�X���M�H�� �]�D�P�H�U�D�Q�ê�� �Q�D�� �U�L�H�ã�H�Q�L�H��
�D�N�W�X�i�O�Q�H�M�� �S�U�R�E�O�H�P�D�W�L�N�\��- �Q�H�G�R�V�W�D�W�R�þ�Q�H�M�� �~�U�R�Y�Q�L�� �L�Q�W�H�O�H�N�W�X�i�O�Q�\�F�K�� �V�S�{�V�R�E�L�O�R�V�W�t�� �D�� �P�D�Q�X�i�O�Q�\�F�K��
�]�U�X�þ�Q�R�V�W�t�� �ã�W�X�G�H�Q�W�R�Y�� �S�U�L�F�K�i�G�]�D�M�~�F�L�F�K�� �ã�W�X�G�R�Y�D�"�� �Q�D�� �X�Q�L�Y�H�U�]�L�W�\�� �W�H�F�K�Q�L�F�N�p�K�R�� �]�D�P�H�U�D�Q�L�D�� �9�� �U�i�Pci 
�U�L�H�ã�H�Q�L�D��tejto problematiky �F�K�F�H�P�H�� �P�R�W�L�Y�R�Y�D�"�� �å�L�D�N�R�Y�� �Q�D�� �=�â�� �N�� �ã�W�~�G�L�X�� �S�U�t�U�R�G�Q�ê�F�K�� �D��
�W�H�F�K�Q�L�F�N�ê�F�K���Y�L�H�G���H�[�S�H�U�L�P�H�Q�W�R�Y�D�Q�t�P���Y���S�U�R�V�W�U�H�G�t�� �X�Q�L�Y�H�U�]�L�W�\ �D���Q�H�V�N�{�U �ã�W�X�G�H�Q�W�R�P���6�â���S�R�Q�~�N�Q�X�"��
�R�G�E�R�U�Q�p���S�U�H�G�Q�i�ã�N�\���D���X�P�R�å�Q�L�"���L�P���H�[�S�H�U�L�P�H�Q�W�R�Y�D�"���Y �O�D�E�R�U�D�W�y�U�L�i�F�K.  �7�ê�P�L�W�R���D�N�W�L�Y�L�W�D�P�L�� chceme 
�S�R�P�{�F�"���ã�W�X�G�H�Q�W�R�P���S�U�L�F�K�i�G�]�D�M�~�F�L�P��na univerzitu �S�U�H�N�R�Q�D�"�� �Q�H�G�R�V�W�D�W�N�\��(miskoncepcie), 
s �N�W�R�U�ê�P�L���S�U�L�F�K�i�G�]�D�M�~���ã�W�X�G�R�Y�D�"���6�7�(�0��(Science �± Technology �± Engineering �± Mathematics) 
predmety na univerzitu. 

2 �-�H�G�Q�R�G�X�F�K�p���D�N�X�V�W�L�F�N�p���H�[�S�H�U�L�P�H�Q�W�\ 
Akus�W�L�F�N�p���H�[�S�H�U�L�P�H�Q�W�\���V�~���Y�K�R�G�Q�ê�P���Q�i�V�W�U�R�M�R�P�����N�W�R�U�ê���M�H���P�R�å�Q�p���S�R�X�å�L�"���X�å���R�G���S�U�Y�ê�F�K���U�R�N�R�Y���=�â 
�Q�D�� �U�R�]�Y�R�M�� �S�U�t�U�R�G�R�Y�H�G�Q�H�M�� �J�U�D�P�R�W�Q�R�V�W�L���� �N�W�R�U�i�� �M�H���F�K�i�S�D�Q�i �D�N�R�� �M�H�G�Q�D�� �]�� �N���~�þ�R�Y�ê�F�K�� �N�R�P�S�H�W�H�Q�F�L�t��
v �ã�W�~�G�L�L���3�,�6�$�����8�å���Y���P�O�D�G�R�P���ã�N�R�O�V�N�R�P���Y�H�N�X���M�H���P�R�å�Q�p���S�U�L�O�i�N�D�"���G�H�W�L���N���Y�H�G�H���D���W�H�F�K�Q�L�N�H���W�ê�P�����å�H��
�L�P���Q�D���L�F�K���Y�H�G�R�P�R�V�W�Q�H�M���~�U�R�Y�Q�L���Y�\�V�Y�H�W�O�t�P�H���S�U�L�Q�F�t�S�\���þ�L�Q�Q�R�V�W�t���V�W�U�R�M�R�Y�����V���N�W�R�U�ê�P�L���V�D���V�W�U�H�W�i�Y�D�M�~�����7�R��
�G�i�Y�D�� �G�H�"�R�P�� �S�U�t�O�H�å�L�W�R�V�"�� �V�W�D�"�� �V�D�� �D�V�S�R���� �Q�D�� �F�K�Y�t���X�� �Y�H�G�F�D�P�L���� �D�E�\�� �P�R�K�O�L���H�[�S�H�U�L�P�H�Q�W�R�Y�D�"����
�R�E�M�D�Y�R�Y�D�"�� �D�� �V�N�~�P�D�"�� �]�D�U�L�D�G�H�Q�L�D�� �D�� �M�D�Y�\���� �Q�D�� �N�W�R�U�ê�F�K�� �V�W�U�R�M�H�� �G�Q�H�V�� �I�X�Q�J�X�M�~�� �=�i�U�R�Y�H����
�H�[�S�H�U�L�P�H�Q�W�R�Y�D�Q�t�P�� �]�O�H�S�ã�X�M�~�� �V�Y�R�M�H�� �P�D�Q�X�i�O�Q�H�� �]�U�X�þ�Q�R�V�W�L�� �D �U�R�]�Y�t�M�D�M�~�� �V�Y�R�M�H�� �L�Q�W�H�O�H�N�W�X�i�O�Q�H��
�V�S�{�V�R�E�L�O�R�V�W�t�� 
�-�H�G�Q�R�G�X�F�K�p���D�N�X�V�W�L�F�N�p�� �H�[�S�H�U�L�P�H�Q�W�\��(Obr�i�]�R�N 1. �± 5.) �M�H�� �P�R�å�Q�p�� �Y�K�R�G�Q�H�� �]�D�þ�O�H�Q�L�"�� �G�R��
�Y�\�X�þ�R�Y�D�F�L�H�K�R���S�U�R�F�H�V�X���Q�D���=�â �D�N�R���G�H�P�R�Q�ã�W�U�D�þ�Q�p���H�[�S�H�U�L�P�H�Q�W�\�����N�W�R�U�p���R�E�R�]�Q�D�P�X�M�~���ãtudentov so 
�]�i�N�O�D�G�Q�ê�P�L���S�U�t�U�R�G�Q�ê�P�L���S�U�L�Q�F�t�S�P�L���Q�D���~�U�R�Y�Q�L���]�Q�D�O�R�V�"��- vedomos�" �S�R�G���D���%�O�R�R�P�R�Y�H�M���W�D�[�R�Q�y�P�L�H��
�N�R�J�Q�L�W�t�Y�Q�\�F�K���F�L�H���R�Y���>1�@�����9�R���Y�\�ã�ã�t�F�K���U�R�þ�Q�t�N�R�F�K���=�â �D���Q�H�V�N�{�U���D�M���Q�D���W�H�F�K�Q�L�F�N�ê�F�K���X�Q�L�Y�H�U�]�L�W�i�F�K���M�H��
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�P�R�å�Q�p���S�R�P�R�F�R�X���W�ê�F�K�W�R���H�[�S�H�U�L�P�H�Q�W�R�Y���S�U�L�S�U�D�Y�L�"���S�U�R�E�O�p�P�R�Y�p���~�O�R�K�\�����þ�L���X�å���V���G�R�E�U�H���G�H�I�L�Q�R�Y�D�Q�ê�P��
�S�U�R�E�O�p�P�R�P���D�O�H�E�R���Q�H�~�S�O�Q�H���G�H�I�L�Q�R�Y�D�Q�ê�P���S�U�R�E�O�p�P�R�P�����9���W�D�N�R�P���S�U�t�S�D�G�H���E�X�G�~���~�O�R�K�\���U�L�H�ã�H�Q�p���Q�D��
�Y�\�ã�ã�t�F�K�� �~�U�R�Y�Q�L�D�F�K�� �%�O�R�R�P�R�Y�H�M�� �W�D�[�R�Q�y�P�L�H�� �S�R�]�Q�i�Y�D�F�t�F�K�� �F�L�H���R�Y��- �D�Q�D�O�ê�]�D���� �V�\�Q�W�p�]�D�� �D�O�H�E�R��
hodnotenie. 
�$�N�R���X�N�i�]�D�O�L���G�R�W�D�]�Q�t�N�\�� �Y�\�S�O�Q�H�Q�p���G�H�"�P�L���S�R���D�E�V�R�O�Y�R�Y�D�Q�t�� �O�H�W�Q�ê�F�K���D�N�W�L�Y�t�W���ä�'�8���S�R�þ�D�V�������� �U�R�N�R�Y, 
�G�H�W�L�� �Q�D�Y�ã�W�H�Y�X�M�~�F�H���=�â �E�\�� �E�R�O�L�� �U�D�G�L���� �N�H�E�\�� �V�D�� �Y�ê�X�þ�E�D�� �Y�L�H�G�O�D�� �K�U�D�Y�H�M�ã�R�X�� �I�R�U�P�R�X���� �D�E�\�� �V�D��
�S�U�H�]�H�Q�W�R�Y�D�O�L�� �S�U�D�N�W�L�F�N�H�M�ã�L�H�� �X�N�i�å�N�\�� �D�� �H�[�S�H�U�L�P�H�Q�W�\�� �D�� �F�K�F�H�O�L�� �E�\�� �S�U�D�F�R�Y�D�"�� �Q�D�� �Y�L�D�F�H�U�ê�F�K��
�H�[�S�H�U�L�P�H�Q�W�R�F�K���Y���O�D�E�R�U�D�W�y�U�L�i�F�K���V���Y�O�D�V�W�Q�R�X���þ�L�Q�Q�R�V�"�R�X [2]. 
 

 
�2�E�U�i�]�R�N������ �,�Q�W�H�U�D�N�W�t�Y�Q�H���D�N�X�V�W�L�F�N�p���H�[�S�H�U�L�P�H�Q�W�\���]���D�N�X�V�W�L�N�\�����&�Y�L�þ�H�Q�L�H���]�Y�X�N���D ultrazvuk. 

 

 

�2�E�U�i�]�R�N������ �,�Q�W�H�U�D�N�W�t�Y�Q�H���D�N�X�V�W�L�F�N�p���H�[�S�H�U�L�P�H�Q�W�\�����&�Y�L�þ�H�Q�L�H���]�Y�X�N���D���X�O�W�U�D�]�Y�X�N�����S�U�H�G�Q�i�ã�N�D���)�\�]�L�N�D���K�U�R�X. 
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�2�E�U�i�]�R�N������ �,�Q�W�H�U�D�N�W�t�Y�Q�H���H�[�S�H�U�L�P�H�Q�W�\���]���D�N�X�V�W�L�N�\�����&�Y�L�þ�H�Q�L�H���]�Y�X�N���D ultrazvuk. 

 

 

�2�E�U�i�]�R�N������ �,�Q�W�H�U�D�N�W�t�Y�Q�H���H�[�S�H�U�L�P�H�Q�W�\���]���D�N�X�V�W�L�N�\����V �N�U�D�M�L�Q�H���Y���Q. 
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�2�E�U�i�]�R�N������ �,�Q�W�H�U�D�N�W�t�Y�Q�H���D�N�X�V�W�L�F�N�p��experimenty: Chladniho obrazce. 

 

 
�2�E�U�i�]�R�N������ �8�N�i�å�N�D���S�U�i�F���G�H�W�t���S�R���D�E�V�R�O�Y�R�Y�D�Q�t���ä�'�8����������. 
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3 �=�i�Y�H�U 

�-�H�G�Q�R�G�X�F�K�p akustick�p experiment�\�� �]�D�U�D�G�H�Q�p�� �G�R���Y�ê�X�þ�Ey �R�G�� �Q�D�M�Q�L�å�ã�t�F�K�� �~�U�R�Y�Q�t�� �Y�]�G�H�O�i�Y�D�F�L�H�K�R��
�V�\�V�W�p�P�X�� �V�W�L�P�X�O�X�M�~ deti �R�G�� �U�D�Q�p�K�R�� �G�H�W�V�W�Y�D k �S�R�]�Q�i�Y�D�Q�L�X�� �D �Y�H�G�~�� �R�G �S�R�þ�L�D�W�R�þ�Q�p�K�R�� �K�U�D�Q�L�D�� �V�D��
k �Q�i�V�O�H�G�Q�p�P�X�� �H�[�S�H�U�L�P�H�Q�W�R�Y�D�Q�L�X�� �D �R�E�M�D�Y�R�Y�D�Q�L�X�� �Q�R�Y�ê�F�K�� �S�R�]�Q�D�W�N�R�Y���� �3�R�þ�L�D�W�R�þ�Q�p�� �K�U�D�Y�p��
experimentovanie���� �N�W�R�U�p �]�D�K�����D�� �Y�L�D�F�� �G�H�W�V�N�ê�F�K�� �]�P�\�V�O�R�Y�� ���V�O�X�F�K���� �]�U�D�N�� �D�� �K�P�D�W����stimuluje 
k experimentovaniu v �þ�D�V�H���S�U�L�P�i�U�Q�H�K�R���Y�]�G�H�O�i�Y�D�Q�L�D, �Q�H�V�N�{�U v �þ�D�V�H���V�H�N�X�Q�G�i�U�Q�H�K�R���D���W�H�U�F�L�i�U�Q�Hho 
�Y�]�G�H�O�i�Y�D�Q�La �Q�D�� �W�H�F�K�Q�L�F�N�ê�F�K�� �X�Q�L�Y�H�U�]�L�W�i�F�K��motivuje k analyzovaniu a hodnoteniu �Q�D�� �Y�\�ã�ã�t�F�K��
�~�U�R�Y�Q�L�D�F�K���S�R�]�Q�i�Y�D�F�t�F�K���F�L�H���R�Y���S�R�G���D���%�O�R�R�P�R�Y�H�M���W�D�[�R�Q�y�P�L�H�� 

�3�R���D�N�R�Y�D�Q�L�H 
�7�i�W�R���S�U�i�F�D���E�R�O�D���S�R�G�S�R�U�R�Y�D�Q�i���6�O�R�Y�H�Q�V�N�R�X���J�U�D�Q�W�R�Y�R�X���D�J�H�Q�W�~�U�R�X KEGA �������ä�8-4/2021. 
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Summary 
Simple acoustic experiments as motivation for STEM learning. Simple acoustic 
experiments included in the teaching from the lowest levels of the education system stimulate 
children from early childhood to explore and lead from initial play to subsequent 
experimentation and discovery of new knowledge. Initial playful experimentation that 
involves multiple child senses (hearing, sight and touch) stimulates experimentation at the 
time of primary education and later at the time of secondary and tertiary education in 
technical universities motivates analysis and evaluation at higher levels of cognitive goals 
according to Bloom's taxonomy. 

Keywords 
STEM education; acoustic experiments; motivation to study. 

Contact Address 
doc. PaedDr. Peter Hockicko, PhD.  
Katedra fyziky, Fakulta elektrotechniky a �L�Q�I�R�U�P�D�þ�Q�ê�F�K���W�H�F�K�Q�R�O�y�J�L�t 
�ä�L�O�L�Q�V�N�i���X�Q�L�Y�H�U�]�L�W�D���Y �ä�L�O�L�Q�H�����.�)�����)�(�,�7�����8�1�,�=�$�� 
�8�Q�L�Y�H�U�]�L�W�Q�i�����������������������ä�L�O�L�Q�D�����6�O�R�Y�H�Q�V�N�R 
Tel. +421 41 513 2364  
peter.hockicko@feit.uniza.sk  
 
�S�U�R�I�����5�1�'�U�����-�R�]�H�I�����.�~�G�H�O�þ�t�N�����3�K�'����(KF, FEIT, UNIZA) 
Tel. +421 41 513  2316 
jozef.kudelcik@feit.uniza.sk 
 



 

 

 

 

 

Drevárska fakulta na TU vo Zvolene oslavuje 70. výro��ie svojho zalo�çenia 

 

 

 

 



N O V É  T R E N D Y  A K U S T I C K É H O  S P E K T R A  2 0 2 2  
�9�H�G�H�F�N�ê���U�H�F�H�Q�]�R�Y�D�Q�ê���]�E�R�U�Q�t�N | Peer-reviewed Proceedings 

 

63  
 

TRANSITION ORDER AND ITS EFFECT ON SPEECH INTELLIGIBILITY  

�'�R�P�L�Q�L�N�D���+�~�G�R�N�R�Y�i, �9�R�M�W�H�F�K���&�K�P�H�O�t�N�����0�R�Q�L�N�D���5�\�F�K�W�i�U�L�N�R�Y�i 

Abstract 
This article is about the affection of different settings of transition order values on speech 
intelligibility observing by STI parameter. The several acoustic simulations have been done in 
software Odeon for investigation of STI where sound absorption coefficient values were set up 
to �.� 0,1 and �.� 0,25. The acoustical simulations were propagated within 3 virtual 3D models: 
in the small classroom, in the large classroom with long disposition and in the large classroom 
with wide disposition. In order to be able to set up appropriate value of transition order for 
further simulations which will help us within listening tests, we need to investigate how 
transition order can possibly affect speech intelligibility. We made eighteen variations of 
simulation in software Odeon for transition order, TO= 0; =1; =2. Thereafter, we compared the 
results numerically, graphically and by auralisations. When we were analysing the results 
numerically we did not discover any particular differences in the results of STI parameter, but 
when we were observing the results graphically we saw slight differences in results comparing 
usage of different settings for transition order either through auralisations we were able to hear 
a small differences between case studies. We anticipate that the results will be confirmed in 
further listening tests. 

1 Introduction  
Verbal communication and thus the speech intelligibility play an important role in our daily 
life. Ongoing research finds his place in many different related fields, such as in logopedia and 
audiology (Zhong, et al., 2022), in the development of hearing aids and cochlear implants 
(Degirmenci Uzun, et al., 2022), electroacoustic amplification systems (Ho, et al., 2020), large 
number of online audio-visual systems such as Skype, MS Teams, Google Meet, Zoom etc. 
And in room acoustics too (Minelli, et al., 2021). All of these research fields have in common 
the phenomenon called speech perception. From acoustic and audiological point of view, the 
speech perception is measured by two main types of listening tests. Firstly, the speech test based 
�R�Q�� �³�H�Y�H�U�\�G�D�\�´�� �P�H�D�Q�L�Q�J�I�X�O�� �V�H�Q�W�H�Q�F�H�V. In this case the sentences could have variable 
grammatical structure. (Plomp and Mimpen, 1979; van Wieringen and Wouters 2008; Ozimek, 
Kutzner, Sek, Wicher, 2009). Secondly, there is so-called matrix test, which is characterized by 
a fixed order of words. These sentences could have odd meaning. (Panocova and Gregorova, 
2019; Jansen, Luts, Wagener, Kollneier, 2012; Kollmeier et al., 2015). 
Speech intelligibility in rooms can be approached by many different methods. In the past, the 
most common way was performance of listening tests directly in situ. Nowadays a large number 
of methods exist, that are based on measurement or simulation (3D model) of integrated impulse 
response from which a number of speech related parameters can be derived, for example: D50, 
C50, STI, STIPA or RASTI (IEC 60268-16: 2020, ISO 3382). Speech intelligibility  in 
architectural context is thus typically assessed by measurements in situ or simulations of virtual 
3D model. Simulation algorithms that are most commonly used in this context are nowadays 
already accessible in user friendly formats incorporated in CATT acoustic, Odeon, EASE etc. 
[1-3]. 



N O V É  T R E N D Y  A K U S T I C K É H O  S P E K T R A  2 0 2 2  
�9�H�G�H�F�N�ê���U�H�F�H�Q�]�R�Y�D�Q�ê���]�E�R�U�Q�t�N | Peer-reviewed Proceedings 

 

64  
 

An interesting feature of nowadays software is possibility of high quality binaural auralisation 
which can serve as an interesting input for research in audiology, universal design or other 
applications (Nijs, 2006, Rychtarikova, 2011, Visentin, 2018). 

2 Theory 

2.1 Speech Transmission Index (STI) 
The Speech Transmission Index (STI) was introduced by T. Houtgast and H. Steeneken in 1971. 
The STI is quantity for determination of speech intelligibility in noise and reverberation. It uses 
the average voice spectrum as a signal and takes into account the background noise, 
reverberation, echoes, and non-linear distortion. When distortion by noise or reverberation 
occurs and changes the signal the consequences will be noticeable in a reduction of the spectral 
differences between phonemes. The speech can be considered as a sequence of the phonemes 
(the phonemes are the smallest speech fragments). (IEC 60268-16: 2020) Originally, 
measurements of STI were performed with modulated speech signal in situ, nowadays, STI can 
be determined from room impulse response which is much faster way of obtaining the results. 
The values of STI range from 0 to 1, (resp. 0-100%). 

2.2 Simulation principle in Odeon 
Odeon is a ray-based prediction software what means that the sound waves are represented by 
rays. The calculations in Odeon are performed in the energy domain which allows for real time 
simulation of larger rooms with accuracy sufficient for architectural purposes. To increase the 
accuracy and efficiency of simulations different simulation methods can be combined. The 
early sound reflections are typically simulated by the Image Source Method (ISM) and Early-
Scattering Method (ESM), for prediction of late reflections Ray-Tracing (RT) and Ray-
Radiosity Method (RRM) is used involving special scattering algorithm. Two parts are present 
in simulation of the late part of reverberation tail : the Receiver- independent part (Rendering) 
and the Receiver- dependent part (Gathering). (Rindel, J. H. 2000). 

2.3 Transition order  
In detail, every time the ray hits a room model surface, a new image source is added to "the 
image source tree". When the image sources are generated behind each reflecting surface, (the 
number of reflecting surfaces is specified by transition order) the software determine if the 
image source is visible from the receiver. If so, then a reflection is added to the reflectogram. 
Furthermore, a range of early secondary sources are generated on the surface the image source 
corresponds to. Then there is simulated "surface source" which produces the early scatter rays 
up to Transition order. Generally, the image source method, the early scattering method and the 
ray radiosity method will overlap in time. Since, the transition order is not strictly linked to 
time. This creates a smooth transition between the methods creating no sudden jumps in the 
decay of sound. (�2�'�(�2�1���5�R�R�P���$�F�R�X�V�W�L�F�V���6�R�I�W�Z�D�U�H�����8�V�H�U�¶�V���0�D�Q�X�D�O������������). In other words,  
when Transition order is equal to 0, all sound reflections are calculated by Ray radiosity 
method.  
Practically speaking, to determine the parts of simulation where the early-reflections calculating 
method stops and where the late-reflections calculating method will start is by means of 
choosing the Transition order as an input parameter. The values of Transition order could be 
set up from 0 to number of the sound reflecting surfaces which has been involved in the 
reflection path. Generally, the transition order creates imaginary border between early-
reflections part and late-reflections part of calculation. It means that the Image Source Method 
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and Early-Scattering Method determine the reflections up to transition order. This provides high 
accuracy in early reflections which are probably the most important in the whole impulse 
response.  

3 Case studies 
The speech intelligibility was investigated in three case studies: (A) small classroom, (B) long 
large classroom and (C) wide large classroom (Figure 1). The volume (V) of small classroom 
is 159,39 m3. Its dimensions are 6,6 m x 6,9 m x 3,5 m. The volume and dimensions of long 
large classroom and wide large classroom are the same V= 293,37 m3 (6,6 m x 12,7 m x 3,5 m). 
The main difference between them is in the position of the sound source and the sound receivers 
(Figure 1 and 2). 
 

 
 

Figure 1. Floor plans of simulated cases with marked sound source and sound receiver positions: (A) small 
classroom; (B) long large classroom; (C) wide classroom. 

The layout of sound source and sound receivers in particular case studies can be seen in the 
Figure 1. The height of sound source was set to 1,5 m in every case (it is assumed distance 
between floor and the mouth of the speaker). The height of sound receivers is 1,2 m (it is 
assumed distance between floor and the ears of the receiver). The sound receivers were 
distributed in mashes of 1,8 x 1,5m small classroom; 1,8 x 1,9m in the large long classroom; 
and 1,3 x 1,9m in the large wide classroom (see Figure 2). 
 

A                                               B                                                C 
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Figure 2. 3D models of simulated cases with marked sound source and sound receiver positions: (A) small 

classroom; (B) long large classroom; (C) wide classroom. 

 
The three classrooms were simulated under two different conditions in terms of sound 
absorption of interior surfaces, in particular by presuming mean sound absorption coefficient 
�.� �������������D�Q�G���.� ���������� respectively.  Each case was simulated for Transition order TO=0, 1 and 2. 
The overview of eighteen (18) simulated variants can be seen in the Table 1. 
 

Table 1. Overview of simulated variants. 

 the room TO= 0 TO= 1 TO= 2 

small classroom (A) �.� �������� �.� ���������� �.� �������� �.� ���������� �.� �������� �.� ��0,25 

long large classroom (B) �.� �������� �.� ���������� �.� �������� �.� ���������� �.� �������� �.� ���������� 

wide large classroom (C)  �.� �������� �.� ���������� �.� �������� �.� ���������� �.� �������� �.� ���������� 

 

4 Results and analysis 
Firstly, the calculations of early decay time (EDT) and reverberation time T30 were performed 
for each simulated variant. Those values are calculated as an average of all sound receivers per 
frequency band. Table 2 and Table 3 show results of EDT and T30 as they were taken from the 
simulations. It can be seen that there are only negligible differences between EDT and T30 within 
particular cases of simulations. Furthermore, we did not notice any differences between values 
of EDT or T30 when we used different value of transition order (TO= 0; TO= 1; TO= 2). 
Therefore, the results per parameter could be represented by one table. 

Table 2. The EDT results from simulation, identical for all transition order variants (TO= 0; =1; =2). 

the room �. 
EDT (s) 

63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz 

A �.� �������� 1,31 1,30 1,29 1,28 1,26 1,23 1,07 0,71 

A �.� ���������� 0,49 0,49 0,49 0,49 0,48 0,48 0,44 0,35 

B �.� �������� 1,46 1,45 1,44 1,44 1,40 1,38 1,18 0,77 

B �.� ���������� 0,55 0,55 0,56 0,55 0,55 0,55 0,50 0,36 

C �.� �������� 1,47 1,46 1,45 1,45 1,40 1,37 1,18 0,76 

C �.� ���������� 0,56 0,56 0,55 0,57 0,55 0,54 0,49 0,38 

 

   A                                                     B                                                      C 
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Table 3. The T30 results from simulation. 

the room �. 
T30 (s) 

63 Hz 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz 

A �.� �������� 1,32 1,32 1,31 1,29 1,27 1,23 1,07 0,72 

A �.� ���������� 0,52 0,52 0,51 0,51 0,51 0,51 0,48 0,39 

B �.� �������� 1,49 1,48 1,47 1,46 1,43 1,38 1,17 0,76 

B �.� ���������� 0,61 0,60 0,61 0,60 0,59 0,59 0,55 0,44 

C �.� �������� 1,49 1,48 1,47 1,46 1,42 1,37 1,17 0,76 

C �.� ���������� 0,60 0,60 0,60 0,60 0,59 0,58 0,54 0,43 

 
The values of EDT and T30 of large classroom �± long (B) and large classroom �± wide (C) are 
similar because B and C have the same volume and total absorbing area. The difference between 
the variant B and C in only in position of the sound source and sound receivers. The graphical 
representation of the results can be seen in Figure 3.  
For investigation of the speech intelligibility eighteen (18) grids with distribution of Speech 
transmission index STI values were created for each simulated variant and results were 
compared for TO= 0, TO= 1 and TO= 2. There was no visible influence regarding different 
transition order on the results of STI. The representant of STI grid for each case study is in the 
Figure 4. 
 

 
Figure 3. The graph of EDT results (left), the graph of T30 results (right). 

Additionally, a detailed numerical analysis of STI was performed for sound source "S" position 
presumed at the place where the teacher would most probably stand during the lesson. In the 
small classroom, there were nine (9) and in both large classrooms, there were fifteen (15) sound 
receive�U�V�����5�´���V�X�J�J�H�V�W�H�G�����7�K�H���J�U�L�G�V���R�I���V�R�X�Q�G���V�R�X�U�F�H���D�Q�G���U�H�F�H�L�Y�H�U�V���D�U�H���V�K�R�Z�Q���L�Q���W�K�H���I�L�J�X�U�H���������,�Q��
�K�D�V���E�H�H�Q���R�E�V�H�U�Y�H�G���W�K�D�W���W�U�D�Q�V�L�W�L�R�Q���R�U�G�H�U���G�L�G�Q�¶�W���K�D�Y�H���D�Q�\���L�P�S�D�F�W���R�Q���V�L�P�X�O�D�W�H�G���Y�D�O�X�H�V���R�I���6�7�,�����7�K�H��
result of STI values and distances between sound source "S" and sound receiver "R" are given 
in the Table 4. 
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Figure 4. The overview of STI values distribution over floor plan for all simulated cases: a �± small classroom 
���.� ��������������b �± �V�P�D�O�O���F�O�D�V�V�U�R�R�P�����.� ����������������c �± �O�R�Q�J���O�D�U�J�H���F�O�D�V�V�U�R�R�P�����.� ��������������d �± �O�R�Q�J���O�D�U�J�H���F�O�D�V�V�U�R�R�P�����.� ����������������
e �± �Z�L�G�H���O�D�U�J�H���F�O�D�V�V�U�R�R�P�����.� ��������������f �± �Z�L�G�H���O�D�U�J�H���F�O�D�V�V�U�R�R�P�����.� ������������. Each figure represents results for all TO 

values. 

Table 4. The results of STI in each simulated variant. 

small classroom (A) STI (TO= 0) STI (TO= 1) STI (TO= 2) d [m]  

S �± R1 (�.� ��0,1) 0,69 0,69 0,69 0,90 

S �± R3 (�.� ��������) 0,57 0,58 0,58 3,90 

S �± R1 (�.� ������25) 0,87 0,87 0,87 0,90 

S �± R3 (�.� ������25) 0,77 0,77 0,77 3,90 

long large classroom (B) STI (TO= 0) STI (TO= 1) STI (TO= 2) d [m] 

S �± R1 (�.� ��������) 0,63 0,64 0,64 1,70 

S �± R8 (�.� ��0,1) 0,55 0,55 0,55 3,94 

S �± R15 (�.� ��������) 0,57 0,57 0,57 9,47 

S �± R1 (�.� ������25) 0,83 0,83 0,83 1,70 

S �± R8 (�.� ������25) 0,74 0,74 0,74 3,94 

S �± R15 (�.� ������25) 0,76 0,76 0,77 9,47 

wide large classroom (C) STI (TO= 0) STI (TO= 1) STI (TO= 2) d [m] 

S �± R1 (�.� ��������) 0,69 0,69 0,69 1,10 

S �± R9 (�.� ��������) 0,56 0,56 0,56 5,28 

S �± R15 (�.� ��������) 0,54 0,54 0,54 5,28 

S �± R1 (�.� ������25) 0,88 0,88 0,87 1,10 

S �± R9 (�.� ������25) 0,75 0,74 0,75 5,28 

S �± R15 (�.� ������25) 0,73 0,73 0,74 5,28 

 

a                           c                             d                            e                            f 
 
 
 
 
 
 
b 
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Figure 5. Sound reflections (first 50ms) as predicted when using different TO settings.  

In the next step a deeper look into simulated reflectograms was done. In Figure 5, the 9 
simulated variants (for �.=0,1) can be seen. The reflectogram are based on the impulse response 
simulation, with squared sound pressure of each reflection in order to see the energetic 
distributions of sound reflections. Results are shown for the first 50 ms as the reflections 
arriving in this time interval have significant impact on speech intelligibility and they are 
influenced by TO. The late reflections (reverberation tail) is rather very similar in all cases, 
because they are independent of TO yet they are created by Ray-tracing method. Based on the 
results shown in the Figure 5 it can be concluded that when the Transition order is 0 the early 
sound reflections are more scattered and have smaller amplitude in comparison with results 
based on simulations with Transition order is 1 or 2. For TO=1 and 2 similar density of 
reflections can be observed, but the differences between TO=1 and TO=2 can be still seen. 
This can be explained not only by the fundamental difference in calculation algorithms (ray-
tracing and image source method) but very much by the impact of the different scattering 
algorithms used in the RTC and ISM.   
Finally, one more observation can be made that relates speed of simulation, and it can be 
concluded that the calculation time in case of TO=0 was the shortest. 

5 Conclusion 
When TO= 0, the ray-tracing method is used for calculation. The sound reflections have lower 
intensity in comparison to image-source method or early-scattering method. It is caused by late-
reflections. The higher value of TO the higher number of reflections are simulated. When we 
were using different values of TO the effect on STI was not detected numerically nor visually 

���$�����V�P�D�O�O���F�O�D�V�V�U�R�R�P�����.� ������������             ���%�����O�D�U�J�H���F�O�D�V�V�U�R�R�P�����.� ������������������           ���&�����O�D�U�J�H���F�O�D�V�V�U�R�R�P�����.� �������� 

TO= 0 TO= 0 

TO= 1 TO= 1 TO= 1 

TO= 0 

TO= 2 TO= 2 TO= 2 

long 
disposition 

wide 
disposition 
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from STI grids. We made auralization of speech in each of case studies and the differences of 
speech intelligibility were slightly audible. But the differences are noticeable in the 
reflectograms. Our next step in the research will be make a listening test concerning transition 
order and speech intelligibility in Slovak language.   
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Summary 
We were using software Odeon for simulating eighteen variants of three different classroom set 
ups. The goal of this research was to determine if there is some affection on speech intelligibility 
when the settings of transition order in simulations will be different. This discovery will be 
important for our further listening tests and the simulations for that. The results of simulations 
were observed numerically, graphically and by auralisations. Regarding numerical way of 
comparing result there were no differences between using different values of transition order. 
However, concerning auralisations, we were able to hear a slight differences in the records also 
by graphical representation of results confirmed that there are some differences in speech 
intelligibility.  This discovery should be verified by listening test which are planned. 
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�ýAS DOZVUKU V K �8�/�7�Ò�5�1�2�0��DOME V OBLASTI N�Ë�=�.�<�&�+��F�5�(�.�9�(�1�&�,�Ë��
ZVUKU VS. E�6�7�(�7�,�&�.�È��PREDSTAVA ARCHITEKTA  

Martin �-�H�G�R�Y�Q�L�F�N�ê, �.�D�W�D�U�t�Q�D���'�U�J�R���R�Y�i�����0�D�W�H�M���ä�i�N 

1 �Ò�Y�R�G 
�3�R�K�O�W�H�Q�L�H�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�t�� �]�Y�X�N�X�� �M�H�� �S�U�L�� �Q�D�Y�U�K�R�Y�D�Q�t�� �S�U�L�H�V�W�R�U�R�Y�H�M�� �D�N�X�V�W�L�N�\���N�X�O�W�~�U�Q�\�F�K�� �V�i�O��
�M�H�G�Q�R�X�� �]�� �Q�D�M�Y�l�þ�ã�t�F�K�� �Y�ê�]�L�H�Y�� �D�N�X�V�W�L�N�D���� �.�D�å�G�ê�� �N�X�O�W�~�U�Q�\�� �S�U�L�H�V�W�R�U�� �P�i�� �V�Y�R�M�H�� �L�Q�G�L�Y�L�G�X�i�O�Q�H��
�D�U�F�K�L�W�H�N�W�R�Q�L�F�N�p�� �ã�S�H�F�L�I�L�N�i�� �D�N�R�� �M�H�� �M�H�K�R�� �R�E�M�H�P���� �S�R�P�H�U�� �V�W�U�i�Q�� �S�U�L�H�V�W�R�U�X���� �þ�O�H�Q�L�W�R�V�"�� �S�R�Y�U�F�K�R�Y����
�S�U�t�W�R�P�Q�R�V�"���E�D�O�N�y�Q�R�Y�����M�D�Y�L�V�N�D���D���Y���Q�H�S�R�V�O�H�G�Q�R�P���U�D�G�H���M�H���G�{�O�H�å�L�W�p���Y�H�G�L�H�"���Q�D���D�N�ê���~�þ�H�O���M�H���S�U�L�H�V�W�R�U��
�S�R�X�å�t�Y�D�Q�ê�����Ò�S�O�Q�H���U�R�]�G�L�H�O�Q�H���D�N�X�V�W�L�F�N�p���S�R�W�U�H�E�\���P�i���S�U�L�H�V�W�R�U�����N�W�R�U�ê���M�H���Y�\�X�å�t�Y�D�Q�ê���D�N�R���N�R�Q�F�H�U�W�Q�i��
�V�L�H�������N�G�H���M�H���S�R�W�U�H�E�Q�ê���G�O�K�ã�t���D���I�U�H�N�Y�H�Q�þ�Q�H���Y�\�U�R�Y�Q�D�Q�ê���þ�D�V���G�R�]�Y�X�N�X���R�S�U�R�W�L���G�L�Y�D�G�H�O�Q�H�M���V�i�O�H�����N�G�H���M�H��
�G�{�O�H�å�L�W�i���S�U�H�G�R�Y�ã�H�W�N�ê�P���G�R�E�U�i���]�U�R�]�X�P�L�W�H���Q�R�V�"���U�H�þ�L�� 

2 �3�U�R�E�O�H�P�D�W�L�N�D���D�E�V�R�U�S�F�L�H���Q�t�]�N�\�F�K���I�U�H�N�Y�H�Q�F�L�t���]�Y�X�N�X 
�9�]�K���D�G�R�P���Q�D���Y�O�Q�R�Y�p���G���å�N�\�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�t�� �]�Y�X�N�X���M�H���D�E�V�R�U�S�F�L�D���W�ê�F�K�W�R�� �Q�t�]�N�\�F�K���I�U�H�N�Y�H�Q�F�L�t��
�]�Y�X�N�X�� �S�U�L�� �S�R�X�å�L�W�t�� �Q�D�� �W�U�K�X�� �E�H�å�Q�H�� �G�R�V�W�X�S�Q�ê�F�K�� �D�N�X�V�W�L�F�N�ê�F�K�� �P�D�W�H�U�L�i�O�R�Y�� �W�D�N�P�H�U�� �Q�H�P�R�å�Q�i����
�6�D�P�R�]�U�H�M�P�H���� �å�H�� �H�[�L�V�W�X�M�~�� �ã�L�U�R�N�R�S�i�V�P�R�Y�p�� �D�E�V�R�U�E�p�U�\�� �]�Y�X�N�X���� �D�O�H�� �W�L�H�� �Y�]�K���D�G�R�P�� �N�� �S�R�K�O�W�L�Y�R�V�W�L��
�Y�\�V�R�N�ê�F�K�� �I�U�H�N�Y�H�Q�F�L�t�� �]�Y�X�N�X�� �L�Q�ê�F�K�� �Y�� �S�U�L�H�V�W�R�U�H�� �V�D�� �Y�\�V�N�\�W�X�M�~�F�L�F�K�� �P�D�W�H�U�L�i�O�R�Y�� �D�N�R�� �D�M�� �V�D�P�R�W�Q�p�K�R��
�Y�]�G�X�F�K�X�� �Q�L�H�� �V�~�� �Y�K�R�G�Q�p���� �3�U�L�� �S�R�X�å�L�W�t�� �ã�L�U�R�N�R�S�i�V�P�R�Y�ê�F�K�� �D�E�V�R�U�E�p�U�R�Y�� �]�Y�X�N�X�� �W�R�W�L�å�� �Q�D�V�W�i�Y�D�� �W�R���� �å�H��
�S�U�L�H�V�W�R�U���M�H���Q�D���V�W�U�H�G�Q�ê�F�K���D���K�O�D�Y�Q�H���Y�\�V�R�N�ê�F�K���I�U�H�N�Y�H�Q�F�L�i�F�K���Y�ê�U�D�]�Q�H���]�Y�X�N�R�Y�R���]�D�W�O�P�H�Q�ê�����3�U�H�K���D�G��
�N�R�H�I�L�F�L�H�Q�W�R�Y�� �]�Y�X�N�R�Y�H�M�� �D�E�V�R�U�S�F�L�H�� �Y�\�E�U�D�Q�ê�F�K�� �P�D�W�H�U�L�i�O�R�Y�� �Y�\�V�N�\�W�X�M�~�F�L�F�K�� �V�D�� �Y�� �N�X�O�W�~�U�Q�\�F�K��
�S�U�L�H�V�W�R�U�R�F�K���M�H���X�Y�H�G�H�Q�ê���Y���7�D�E�X���N�H������ 

�7�D�E�X���N�D������ �.�R�H�I�L�F�L�H�Q�W�\���]�Y�X�N�R�Y�H�M���D�E�V�R�U�S�F�L�H���Y�\�E�U�D�Q�ê�F�K���P�D�W�H�U�L�i�O�R�Y. 

�$�N�X�V�W�L�F�N�ê���S�U�Y�R�N 
Frekvencie [Hz] 

125 250 500 1000 2000 4000 
�2�P�L�H�W�N�D���Y���K�O�D�Y�Q�H�M���V�i�O�H 0,01 0,01 0,02 0,02 0,02 0,03 
Strop v �K�O�D�Y�Q�H�M���V�i�O�H 0,11 0,08 0,07 0,06 0,05 0,05 
�'�O�D�å�E�D���Y �K�O�D�Y�Q�H�M���V�i�O�H���D���Q�D���E�D�O�N�y�Q�H 0,04 0,04 0,07 0,06 0,06 0,07 
�=�D�P�D�W�R�Y�ê���]�i�Y�H�V�����������J���P2 0,05 0,40 0,85 0,90 0,75 0,80 
�6�W�U�R�S�Q�ê���ã�L�U�R�N�R�S�i�V�P�R�Y�ê���D�E�V�R�U�E�p�U 0,60 0,90 0,90 0,95 0,90 0,90 
�6�W�U�R�S�Q�ê���D�N�X�V�W�L�F�N�ê���U�H�]�R�Q�i�W�R�U�� 0,75 0,55 0,45 0,40 0,35 0,25 

�3�U�H�W�R���M�H���G�{�O�H�å�L�W�p���S�U�L���Q�i�Y�U�K�X���S�U�L�H�V�W�R�U�R�Y�H�M���D�N�X�V�W�L�N�\�� �N�X�O�W�~�U�Q�\�F�K���S�U�L�H�V�W�R�U�R�Y���X�Y�D�å�R�Y�D�"�� �V���S�R�X�å�L�W�t�P��
�ã�S�H�F�L�i�O�Q�\�F�K���Q�t�]�N�R�I�U�H�N�Y�H�Q�þ�Q�ê�F�K���S�U�Y�N�R�Y �D���Y���S�U�D�[�L���V�D���S�R�X�å�t�Y�D�M�~���K�O�D�Y�Q�H�� 

�x �.�P�L�W�D�M�~�F�H�� �P�H�P�E�U�i�Q�\���± �M�H�G�Q�i�� �V�D�� �R�� �D�N�X�V�W�L�F�N�p�� �S�U�Y�N�\���� �N�W�R�U�p�� �I�\�]�L�N�i�O�Q�H�� �I�X�Q�J�X�M�~�� �Q�D�� �S�U�L�Q�F�t�S�H��
�]�Y�X�N�R�Y�H�M���D�E�V�R�U�S�F�L�H���U�R�]�N�P�L�W�D�Q�t�P���W�H�Q�N�H�M���G�R�V�N�\�����N�W�R�U�i���M�H���S�U�X�å�Q�H���X�O�R�å�H�Q�i���Q�D���U�i�P�H���D�N�X�V�W�L�F�N�p�K�R��
�S�U�Y�N�X�� ���2�E�U���� ���D������ �'�R�P�L�Q�D�Q�W�Q�~�� �I�U�H�N�Y�H�Q�F�L�X�� �X�U�þ�X�M�H�� �K�U�~�E�N�D�� �D�� �U�R�]�P�H�U�� �N�P�L�W�D�M�~�F�H�M�� �G�R�V�N�\����
�D�N�X�V�W�L�F�N�i���N�R�Q�ã�W�D�Q�W�D���N�P�L�W�D�M�~�F�H�M���G�R�V�N�\���D���R�E�M�H�P���Y�]�G�X�F�K�X���Y�Q�~�W�R�U�Q�H�M���G�X�W�L�Q�\���D�N�X�V�W�L�F�N�p�K�R���S�U�Y�N�X 
[1]; 

�x �/�D�G�H�Q�p�� �G�X�W�L�Q�R�Y�p�� �U�H�]�R�Q�i�W�R�U�\ �± �I�\�]�L�N�i�O�Q�H�� �I�X�Q�J�X�M�~�� �Q�D�� �S�U�L�Q�F�t�S�H�� �+�H�O�P�K�R�O�]�R�Y�K�R�� �U�H�]�R�Q�i�W�R�U�D��
a �S�U�L���L�F�K���Q�D�Y�U�K�R�Y�D�Q�t���M�H���G�{�O�H�å�L�W�p���Y�\�F�K�i�G�]�D�"���]���R�E�M�H�P�X���Y�Q�~�W�R�U�Q�H�M���G�X�W�L�Q�\���D���W�Y�D�U�X�����U�R�]�P�H�U�R�P����
�S�R�þ�W�H�� �D �K�U�~�E�N�H�� �U�H�]�R�Q�D�Q�þ�Q�ê�F�K�� �ã�W�U�E�t�Q�� �W�D�N���� �D�E�\�� �U�H�]�R�Q�i�W�R�U�� �D�E�V�R�U�E�R�Y�D�O�� �W�~�� �G�R�P�L�Q�D�Q�W�Q�~��
�I�U�H�N�Y�H�Q�þ�Q�~�� �R�E�O�D�V�"���� �N�W�R�U�~�� �G�D�Q�ê�� �S�U�L�H�V�W�R�U�� �S�U�H�� �G�R�V�L�D�K�Q�X�W�L�H�� �Y�K�R�G�Q�ê�F�K�� �D�N�X�V�W�L�F�N�ê�� �S�R�G�P�L�H�Q�R�N��
�Y�\�å�D�G�X�M�H�����2�E�U�i�]�R�N 1b). 
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(a) 

 
(b) 

�2�E�U�i�]�R�N������ ���D�����.�P�L�W�D�M�~�F�D���P�H�P�E�U�i�Q�D�������E�����'�X�W�L�Q�R�Y�ê���U�H�]�R�Q�i�W�R�U�� 

3 �3�U�R�E�O�H�P�D�W�L�N�D���D�E�V�R�U�S�F�L�H���Q�t�]�N�\�F�K���I�U�H�N�Y�H�Q�F�L�t���]�Y�X�N�X 
Priestor javiska �V�i�O�\���N�X�O�W�~�U�Q�H�K�R���G�R�P�X���Y��Hrubej Vrbke �P�i���U�R�]�P�H�U�\�����������[�����������P�����Y�ê�ã�N�X�������������P��
�D���M�H���R�S�U�R�W�L���S�R�G�O�D�K�H���K�O�D�Y�Q�H�M���V�i�O�\���Y�\�Y�ê�ã�H�Q�ê���R�������������P�����3�{�G�R�U�\�V���K�O�D�Y�Q�H�M���V�i�O�\���P�i���W�Y�D�U���R�E�G���å�Q�L�N�D���D��
�M�H�K�R���U�R�]�P�H�U�\���V�~�������������[�������������P���V���Y�ê�ã�N�R�X�����������P�����9���]�D�G�Q�H�M���þ�D�V�W�L���K�O�D�Y�Q�H�M���V�i�O�\���V�D���Q�D�F�K�i�G�]�D���E�D�O�N�y�Q��
o rozmeroch 4,4 x 10�������P���V���Y�ê�ã�N�R�X�����������P�����3�U�H���~�þ�H�O�\���Y�\�]�L�V�W�H�Q�L�D���S�U�L�H�V�W�R�U�R�Y�H�M���D�N�X�V�W�L�N�\���S�{�Y�R�G�Q�p�K�R��
�V�W�D�Y�X���V�i�O�\���D���W�L�H�å���S�U�H���N�D�O�L�E�U�i�F�L�X�����'���P�R�G�H�O�X���Y���V�R�I�W�Y�p�U�L���2�'�(�2�1���V�D���X�V�N�X�W�R�þ�Q�L�O�R���L�Q���V�L�W�X���P�H�U�D�Q�L�H��
�D�N�X�V�W�L�F�N�ê�F�K���S�D�U�D�P�H�W�U�R�Y���S�R�G���D���Q�R�U�P�\���ý�6�1���(�1���,�6�2����������-1.  
�=�� �Y�ê�V�O�H�G�N�R�Y�� �P�H�U�D�Q�L�D�� �þ�D�V�X�� �G�R�]�Y�X�N�X�� ���2�Er�i�]�R�N��3.���� �M�H�� �]�U�H�M�P�p���� �å�H�� �V�i�O�D�� �X�å�� �S�U�L�� �V�W�D�Y�H�� �S�U�H�G��
�U�H�N�R�Q�ã�W�U�X�N�F�L�R�X���P�D�O�D���Y�ê�U�D�]�Q�H���G�O�K�ã�t���þ�D�V���G�R�]�Y�X�N�X���D�N�R���X�U�þ�X�M�H���Q�R�U�P�D�����6�~�þ�D�V�Q�H���M�H���]�U�H�M�P�p�����å�H��ak by 
�E�R�O�L���Q�D���V�W�U�R�S�H���S�R�X�å�L�W�p���ã�L�U�R�N�R�S�i�V�P�R�Y�p���D�E�V�R�U�E�p�U�\�����S�U�t�S�D�G�Q�H���V�S�X�V�W�H�Q�ê���N�D�]�H�W�R�Y�ê���S�R�G�K���D�G�����W�D�N���E�\��
�E�R�O�D���V�i�O�D�� �]�Q�D�þ�Qe �]�Y�X�N�R�Y�R�� �]�D�W�O�P�H�Q�i�� �Q�D �V�W�U�H�G�Q�ê�F�K�� �D�� �Y�\�V�R�N�ê�F�K�� �I�U�H�N�Y�H�Q�F�L�i�F�K. �3�U�H�W�R�� �E�R�O�R�� �Q�X�W�Q�p��
�V�W�U�R�S�Q�~���S�O�R�F�K�X���R�S�D�W�U�L�"���V�S�U�i�Y�Q�H���Q�D�Y�U�K�Q�X�W�ê�P�L���V�W�U�R�S�Q�ê�P�L���U�H�]�R�Q�i�W�R�U�P�L���N�H�G�\���V���L�F�K���S�R�X�å�L�W�t�P���E�X�G�H��
�V�i�O�D���V�S�����D�"���D�N�X�V�W�L�F�N�p���N�U�L�W�p�U�L�D���S�U�H���P�X�O�W�L�I�X�Q�N�þ�Q�p���Y�\�X�å�t�Y�D�Q�L�H�� 

 
(a) 

 
(b) 

�2�E�U�i�]�R�N������ (a) �)�R�W�R�J�U�D�I�L�D���K�O�D�Y�Q�H�M���V�i�O�\���S�R�þ�D�V���D�N�X�V�W�L�F�N�ê�F�K���P�H�U�D�Q�t�������E�����ã�t�U�H�Q�L�H���]�Y�X�N�R�Y�p�K�R���O�~�þ�D���Y �V�R�I�W�Y�p�U�L��
ODEON. 

 
�2�E�U�i�]�R�N������ �9�ê�V�O�H�G�N�\���P�H�U�D�Q�L�D���þ�D�V�X���G�R�]�Y�X�N�X���D �V�L�P�X�O�i�F�L�t���Y �S�U�H�G�L�N�þ�Q�R�P���V�R�I�W�Y�p�U�L. 
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4 �1�i�Y�U�K���O�D�G�H�Q�p�K�R���V�W�U�R�S�Q�p�K�R���U�H�]�R�Q�i�W�R�U�D 
�=�� �D�N�X�V�W�L�F�N�ê�F�K�� �S�U�H�G�L�N�F�L�t�� �E�R�O�R�� �]�U�H�M�P�p���� �å�H�� �V�W�U�R�S�� �K�O�D�Y�Q�H�M�� �V�i�O�\�� �D�� �E�D�O�N�y�Q�X�� �P�X�V�t�� �E�\�"�� �R�S�D�W�U�H�Q�ê��
�O�D�G�H�Q�ê�P�L�� �G�X�W�L�Q�R�Y�ê�P�L�� �U�H�]�R�Q�i�W�R�U�P�L���� �3�R�� �N�R�Q�]�X�O�W�i�F�L�L�� �V�� �D�U�F�K�L�W�H�N�W�R�P�� �U�H�N�R�Q�ã�W�U�X�N�F�L�H�� �V�i�O�\�� �E�R�O�R��
�G�H�I�L�Q�R�Y�D�Q�p�����å�H���W�L�H�W�R���V�W�U�R�S�Q�p���S�O�R�F�K�\���P�X�V�L�D���E�\�"���D�M���]���G�{�Y�R�G�X���S�R�å�L�D�U�Q�\�F�K���Q�R�U�L�H�P���Y�\�K�R�W�R�Y�H�Q�p���]�R��
�V�D�G�U�R�N�D�U�W�y�Q�R�Y�ê�F�K���G�R�V�i�N�����N�W�R�U�ê�F�K���G�X�W�L�Q�\���E�X�G�~���]�D�W�O�P�H�Q�p���D�E�V�R�U�S�þ�Q�R�X���Y�O�R�å�N�R�X���]���P�L�Q�H�U�i�O�Q�H�M���Y�O�Q�\����
�1�i�Y�U�K���U�H�]�R�Q�D�Q�þ�Q�H�M���I�U�H�N�Y�H�Q�F�L�H���S�R�G�O�L�H�K�D�O���]�i�N�O�D�G�Q�p�P�X���Y�]�R�U�F�X (1): 
 

 (1)
 

Pre strop vznikol akusticko-�N�R�Q�ã�W�U�X�N�þ�Q�ê���Q�i�Y�U�K���S�U�H�������G�R�P�L�Q�D�Q�W�Q�ê�F�K���S�O�{�F�K�����N�W�R�U�ê�F�K���D�N�X�V�W�L�F�N�R�X��
�I�X�Q�N�F�L�R�X�� �Q�H�E�R�O�R�� �L�E�D�� �]�D�E�H�]�S�H�þ�H�Q�L�H�� �S�R�K�O�W�H�Q�L�D���S�U�R�E�O�H�P�D�W�L�F�N�ê�F�K�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�t���� �D�O�H�� �W�L�H�å�� �V�D��
�G�R�V�L�D�K�O�R���Y�ê�U�D�]�Q�H�M���]�Y�X�N�R�Y�H�M���G�L�I�~�]�Q�R�V�W�L���V�W�U�R�S�X���V�i�O�\�����2�E�U�i�]�R�N 4.). 

  
�2�E�U�i�]�R�N������ �6�W�U�R�S�Q�ê���U�H�]�R�Q�i�W�R�U�������D�����W�H�O�R���U�H�]�R�Q�i�W�R�U�D�������E�����U�H�]�R�Q�i�W�R�U���V�R���ã�W�U�E�L�Q�D�P�L. 

5 �5�H�D�O�L�]�i�F�L�D���U�H�N�R�Q�ã�W�U�X�N�F�L�H���D �N�R�O�D�X�G�D�þ�Q�p���P�H�U�D�Q�L�H���þ�D�V�X���G�R�]�Y�X�N�X 
�5�H�D�O�L�]�i�F�L�D�� �S�U�H�E�L�H�K�D�O�D�� �S�R�G�� �N�R�Q�W�U�R�O�R�X�� �V�W�D�Y�H�E�Q�p�K�R�� �G�R�]�R�U�X�� �D �D�N�X�V�W�L�N�D���� �%�R�O�L�� �L�Q�ã�W�D�O�R�Y�D�Q�p�� �V�W�U�R�S�Q�p��
�U�H�]�R�Q�i�W�R�U�\�� �D ���D�O�ã�L�H�� �S�R�Y�U�F�K�\�� �V�i�O�\�� �D�N�R�� �]�D�Y�H�V�H�Q�p�� �V�S�X�V�W�H�Q�p�� �]�D�P�D�W�R�Y�p�� �]�i�Y�H�V�\���� �]�D�� �N�W�R�U�ê�P�L�� �E�R�O�L��
�L�Q�ã�W�D�O�R�Y�D�Q�p�� �V�N�U�\�W�p�� �ã�L�U�R�N�R�S�i�V�P�R�Y�p�� �D�E�V�R�U�E�p�U�\���� �9�ê�V�O�H�G�N�\�� �N�R�O�D�X�G�D�þ�Q�p�K�R�� �P�H�U�D�Q�L�D�� �þ�D�Vu dozvuku 
ako aj fotografie z �P�H�U�D�Q�L�D���]�R�E�U�D�]�X�M�~���2�E�U�i�]�R�N����. a �2�E�U�i�]�R�N������ 

 
�2�E�U�i�]�R�N������ �9�ê�V�O�H�G�N�\���P�H�U�D�Q�L�D���þ�D�V�X���G�R�]�Y�X�N�X���S�U�H�G���D �S�R���U�H�N�R�Q�ã�W�U�X�N�F�L�L. 
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�2�E�U�i�]�R�N������ �9�ê�V�O�H�G�N�\���P�H�U�D�Q�L�D���G�R�E�\���G�R�]�Y�X�N�X���S�U�H�G���D �S�R���U�H�N�R�Q�ã�W�U�X�N�F�L�L. 

6 �=�i�Y�H�U 
�&�L�H���R�P���W�R�K�W�R���þ�O�i�Q�N�X���M�H���X�S�R�]�R�U�Q�L�"���Q�D���S�R�W�U�H�E�X���L�Q�G�L�Y�L�G�X�i�O�Q�H�K�R���S�U�t�V�W�X�S�X���S�U�L���U�L�H�ã�H�Q�t���S�U�L�H�V�W�R�U�R�Y�H�M��
�D�N�X�V�W�L�N�\�� �N�X�O�W�~�U�Q�\�F�K�� �S�U�L�H�V�W�R�U�R�Y���� �ý�O�i�Q�R�N�� �X�Y�i�G�]�D�� �S�U�R�E�O�H�P�D�W�L�N�X�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�t�� �]�Y�X�N�X��
a �S�U�H�]�H�Q�W�X�M�H���N�R�Q�N�U�p�W�Q�\���S�U�t�N�O�D�G���D�N�X�V�W�L�F�N�p�K�R���U�L�H�ã�H�Q�L�D�� 

�/�L�W�H�U�D�W�~�U�D 
�â�7�$�)�8�5�$���� �$������ �ý�8�/�Ë�.�� �0������ �1�$�*�<�� �â�������=�i�N�O�D�G�Q�p�� �G�H�W�H�U�P�L�Q�D�Q�W�\�� �R�U�J�D�Q�R�O�R�J�L�F�N�p�K�R�� �Y�ê�V�N�X�P�X��
�K�L�V�W�R�U�L�F�N�ê�F�K�� �R�U�J�D�Q�R�Y���� �G�U�H�Y�H�Q�p�� �R�U�J�D�Q�R�Y�p�� �U�H�J�L�V�W�U�H�� ���7�K�H�!�� �E�D�V�L�F�� �G�H�W�H�U�P�L�Q�D�Q�W�V�� �R�I�� �R�U�J�D�Q�R�O�R�J�L�F�D�O��
research of historical pipe organs: wooden organ stops. �5�H�Y�~�F�D���2�=���4�X�L�U�L�Q�X�V, 2018.ISBN 978-
80-972541-1-7. 
�ý�6�1���(�1���,�6�2����������-1 - �$�N�X�V�W�L�N�D�����0�����H�Q�t���S�D�U�D�P�H�W�U�$���S�U�R�V�W�R�U�R�Y�p���D�N�X�V�W�L�N�\���± �ý�i�V�W���������3�U�R�V�W�R�U�\���S�U�R��
�S���H�G�Q�H�V���K�X�G�E�\���D�����H�þ�L�������������� 
�5�<�&�+�7�È�5�,�.�2�9�È�����0�������&�+�0�(�/�Ë�.���9�������8�5�%�È�1���'������Akustika. EUROSTAV 2019, ISBN 978-
80-89228-62-1. 

Summary 
Reverberation time in community centre in the range of low frequencies of sound vs. 
aesthetic idea of the architect. Low frequencies are a common problem when designing the 
architectural acoustics of cultural spaces. With the help of tuned resonator elements 
architectural acoustics of the commu�Q�L�W�\���F�H�Q�W�U�H���+�U�X�E�i���9rbka were designed. 

Keywords 
Reverberation time; low frequencies; cultural spaces. 
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RE�/�$�;�$�ý�1�e��PROCESY V P�2�/�<�0�e�5�2�&�+��Z�È�9�,�6�/�e���1�$��TEPLOTE  

�-�R�]�H�I���.�~�G�H�O�þ�t�N�����3�H�W�H�U���+�R�F�N�L�F�N�R 

1 �Ò�Y�R�G 
�3�R�O�\�P�p�U�\���V�D���V�N�O�D�G�D�M�~���]�� �U�{�]�Q�\�F�K���U�H�"�D�]�F�R�Y���� �ã�W�U�X�N�W�~�U���D�O�H�E�R���L�Q�ê�F�K���V�H�J�P�H�Q�W�R�Y���� �N�W�R�U�p���P�D�M�~���U�{�]�Q�H��
�Q�i�E�R�M�H���� �W�D�N�å�H�� �Y�� �H�O�H�N�W�U�L�F�N�R�P�� �S�R�O�L�� �Y�\�W�Y�i�U�D�M�~�� �W�U�Y�D�O�p�� �D�O�H�E�R�� �L�Q�G�X�N�R�Y�D�Q�p�� �G�L�S�y�O�\���� �9�� �V�W�U�L�H�G�D�Y�R�P��
elektrickom poli �V�~���S�U�H���W�L�H�W�R���G�L�S�y�O�\���F�K�D�U�D�N�W�H�U�L�V�W�L�F�N�p �U�{�]�Q�H���U�H�O�D�[�D�þ�Q�p���S�U�R�F�H�V�\�� �N�W�R�U�p���V�~���]�i�Y�L�V�O�p��
od teploty, ako napr.: �J-, �E-, a �D- �U�H�O�D�[�i�F�La���� �P�H�G�]�L�I�i�]�R�Y�i�� �S�R�O�D�U�L�]�i�F�L�D�� �D�O�H�E�R�� �0�D�[�Z�H�O�O�R�Y-
Wagnerov-�6�L�O�O�D�U�V�R�Y�� �H�I�H�N�W���� �L�Q�W�H�U�P�H�G�L�i�O�Q�\�� �G�L�S�y�O�R�Y�ê�� �H�I�H�N�W�� �D�� �M�H�G�Q�R�V�P�H�U�Q�i �Y�R�G�L�Y�R�V�"���� �9���D�N�D��
�Y�R���Q�R�V�W�L�� �R�U�L�H�Q�W�i�F�L�H �G�L�S�y�O�R�Y �P�{�å�H�� �S�R�O�i�U�Q�D�� �V�N�X�S�L�Q�D���V�O�H�G�R�Y�D�" zmeny �H�O�H�N�W�U�L�F�N�p�K�R�� �S�R���D����
Hodnoty �U�H�O�D�W�t�Y�Q�H�M�� �S�H�U�P�L�W�L�Y�L�W�\���V�~�� �S�U�L�� �Q�L�å�ã�t�F�K�� �W�H�S�O�R�W�i�F�K���Y�\�ã�ã�L�H���� �S�U�H�W�R�å�H�� �V�H�J�P�H�Q�W�R�Y�ê�� �S�R�K�\�E��
�U�H�"�D�]�F�R�Y���M�H�� �S�U�D�N�W�L�F�N�\�� �]�P�U�D�]�H�Q�ê�����=�Y�ê�ã�H�Q�L�H�� �W�H�S�O�R�W�\�� �Q�D�U�~�ã�D�� �P�H�G�]�L�P�R�O�H�N�X�O�i�U�Q�H�� �V�L�O�\�� �P�H�G�]�L��
�S�R�O�\�P�p�U�Q�\�P�L���U�H�"�D�]�F�D�P�L�����þ�R���Y�H�G�L�H���N���Y�l�þ�ã�L�H�P�X���W�H�S�H�O�Q�p�P�X��pohybu. �9�ê�U�D�]�Q�ê �W�H�S�H�O�Q�ê���S�R�K�\�E��pri 
�G�R�V�W�D�W�R�þ�Q�H�� �Y�\�V�R�N�ê�F�K�� �W�H�S�O�R�W�i�F�K���Q�D�U�~�ã�D�� �R�U�L�H�Q�W�i�F�L�X�� �G�L�S�y�O�R�Y �þ�R�� �V�S�{�V�R�E�X�M�H pokles �U�H�O�D�W�t�Y�Q�H�M��
permitivity. So �V�H�J�P�H�Q�W�i�O�Qym pohybom �U�H�"�D�]�F�R�Y���M�H���V�S�R�M�H�Q�i �Q�L�H�O�H�Q���N�L�Q�H�W�L�F�N�i���H�Q�H�U�J�L�D �]�t�V�N�D�Q�i��
aj �Y�� �S�R�O�\�P�p�U�Q�H�M�� �P�D�W�U�L�F�L���� �D�O�H�� �D�M�� �Y�R���Q�ê�� �S�U�L�H�V�W�R�U��okolo nej. �'�L�S�y�O�R�Y�i�� �S�R�O�D�U�L�]�i�F�L�D���P�{�å�H�� �E�\�" 
�R�Y�S�O�\�Y�Q�H�Q�i��aj procesom �W�H�S�H�O�Q�p�K�R�� �V�S�U�D�F�R�Y�D�Q�L�D �þ�R�� �V�D��potom prejavuje �~�þ�L�Q�Q�ê�P�� �V�N�U�i�W�H�Q�t�P��
�U�H�O�D�[�D�þ�Q�p�K�R���þ�D�V�X�� 

2 �3�U�R�F�H�V�\���]�i�Y�L�V�O�p���Q�D���W�H�S�O�R�W�H 
Zmeny �U�H�i�O�Q�H�M�� �S�H�U�P�L�W�L�Y�L�Wy v �G�{�V�O�H�G�N�X���U�{�]�Q�\�F�K�� �U�H�O�D�[�D�þ�Q�ê�F�K��procesov s rastom frekvencii sa 
�S�U�H�M�D�Y�X�M�~�� �D�N�R��schody���� �]�D�W�L�D�����þ�R��v �L�P�D�J�L�Q�i�U�Q�R�P�� �V�S�H�N�W�U�H�� �S�H�U�P�L�W�L�Y�L�W�\�� �V�D�� �S�U�H�M�D�Y�X�M�~�� �D�N�R�� �O�R�N�i�O�Q�H��
�P�D�[�L�P�i�����6�F�K�R�G�R�Y�ê pokles �U�H�i�O�Q�H�M��permitivity s rastom frekvenci�H�� �V�W�U�L�H�G�D�Y�p�K�R�� �H�O�H�N�W�U�L�F�N�p�K�R��
�S�R���D���M�H���V�S�{�V�R�E�H�Q�ê��poklesom �G�L�S�y�O�R�Y�p�K�R momentu �V�\�V�W�p�P�X���Y���G�{�V�O�H�G�N�X���]�i�Q�L�N�X �R�Y�S�O�\�Y���R�Y�D�Q�L�D��
�X�U�þ�L�W�p�K�R��polariz�D�þ�Q�p�K�R�� �S�U�R�F�H�V�X na jej hodnotu���� �9�� �R�E�O�D�V�W�L�D�F�K�� �Q�t�]�N�\�F�K�� �W�H�S�O�{�W�� �D�� �S�U�L�� �Y�\�V�R�N�ê�F�K��
�I�U�H�N�Y�H�Q�F�L�i�F�K���M�H���Q�D�M�U�ê�F�K�O�H�M�ã�L�D���U�H�O�D�[�i�F�L�D���]�Q�i�P�D���D�N�R���J-�P�y�G (Obr�i�]�R�N��1.)�����9���S�R�O�\�P�p�U�R�F�K���V�D���W�H�Q�W�R��
jav vyskytuj�H�� �N�R�Q�N�U�p�W�Q�H�� �Y�� �G�{�V�O�H�G�N�X�� �U�R�W�i�F�L�t�� �P�H�W�\�O�p�Q�R�Y�ê�F�K�� �V�H�N�Y�H�Q�F�L�t���� �K�\�G�U�R�[�\�O�H�W�H�U�R�Y�ê�F�K��
�V�N�X�S�t�Q�� �K�O�D�Y�Q�p�K�R�� �S�R�O�\�P�p�U�Q�H�K�R�� �U�H�"�D�]�F�D�� �D�O�H�E�R�� �P�D�O�ê�F�K�� �V�N�X�S�t�Q�� �I�H�Q�\�O�R�Y�ê�F�K�� �N�U�X�K�R�Y�� �D�� �&-H 
�M�H�G�Q�R�W�L�H�N���� �N�W�R�U�p���G�R�N�i�å�X �V�O�H�G�R�Y�D�"�� �V�W�U�L�H�G�D�Q�L�H�� �H�O�H�N�W�U�L�F�N�p�K�R�� �S�R���D�� �Y�� �N�U�i�W�N�R�P�� �þ�D�V�H���� �6�� �U�D�V�W�~�F�R�X��
teplotou pozorujeme ��-�P�y�G, ktor�ê j�H�� �Y�ê�V�O�H�G�N�R�P�� �U�H�R�U�L�H�Q�W�i�F�L�H�� �D�O�H�E�R�� �U�R�W�i�F�L�H�� �S�R�O�i�U�Q�\�F�K�� �V�N�X�S�t�Q��
�R�N�R�O�R�� �Y�l�]�E�\�� �&-C, COOC2H5���� �N�R�Q�I�R�U�P�D�þ�Q�p�K�R�� �S�U�H�N�O�R�S�H�Q�L�D�� �F�\�N�O�L�F�N�H�M�� �M�H�G�Q�R�W�N�\�� �S�R�O�\�P�p�U�Q�H�K�R��
�U�H�"�D�]�F�D�����.�R�Q�N�U�p�W�Q�H���V�D���S�U�L�S�L�V�X�M�H���V�W�i�þ�D�Q�L�X �K�\�G�U�R�[�\�O�R�Y�ê�F�K���D���N�D�U�E�R�Q�\�O�R�Y�ê�F�K���V�N�X�S�t�Q�� 
S ���D�O�ã�t�P���Q�i�U�D�V�W�R�P teploty �S�R�]�R�U�X�M�H�P�H���Y�]�Q�L�N���Q�R�Y�p�K�R���P�H�F�K�D�Q�L�]�P�X���� �Q�D�]�ê�Y�D�Q�p�K�R�� �,�Q�W�H�U�P�H�G�L�D�W�H��
�G�L�S�R�O�i�U�Q�\�� �H�I�I�H�F�W�� ���,�'�(������jav �P�H�G�]�L�� �U�H�O�D�W�t�Y�Q�H�� �U�ê�F�K�O�R�X�� �D�� �S�R�P�D�O�R�X�� �U�H�O�D�[�i�F�Lou. V TiO2���å�L�Y�L�F�D��
mikrokompozitoch bol tento �P�H�F�K�D�Q�L�]�P�X�V�� �S�R�]�R�U�R�Y�D�Q�ê�� �X�å�� �V�N�{�U, �S�U�L�þ�R�P��okrem toho tento 
proces b�R�O�� �S�R�]�R�U�R�Y�D�Q�ê�� �D�M�� �Y�� �L�Q�ê�F�K�� �P�L�N�U�R�N�R�P�S�R�]�L�W�Q�ê�F�K�� �V�\�V�W�p�P�R�F�K���� �Q�D�S�U�t�N�O�D�G�� �Y�� �V�\�V�W�p�P�R�F�K��
�=�Q�2���å�L�Y�L�F�D���N�G�H��bol �G�R�V�W�D�W�R�þ�Q�H���Y�ê�U�D�]�Q�ê. �1�R�Y�ê �S�R�]�R�U�R�Y�D�W�H���Q�ê �U�H�O�D�[�D�þ�Q�ê���S�t�N���S�U�L���W�H�S�O�R�W�i�F�K���Q�D�G��
50 oC a �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�t �V�~�Y�L�V�t�� �V�� �S�U�H�F�K�R�G�R�P�� �P�D�W�U�L�F�H�� �]�R�� �V�N�O�D�� �Q�D�� �J�X�P�X�� ���.-�P�y�G���� ��Obr�i�]�R�N 
1.). Ako �X�å��bolo �V�S�R�P�t�Q�D�Q�p �.-�P�y�G�� �D���R�G�S�R�Y�H�G�D�M�~�F�L �S�U�H�F�K�R�G�� �V�~�Y�L�V�L�D�� �V�� �P�L�N�U�R-�%�U�R�Z�Q�R�Y�ê�P��
�V�H�J�P�H�Q�W�i�O�Q�\�P�� �D�O�H�E�R�� �S�R�K�\�E�R�P�� �F�H�O�p�K�R�� �S�R�O�\�P�p�U�Q�H�K�R�� �U�H�"�D�]�F�D�� �D�� �N�R�Q�N�U�p�W�Q�H�� �V���J�X�P�R�Y�ê�P�L 
prechodmi. Tieto prechody �V�S�{�V�R�E�X�M�~�� �S�U�H�V�N�X�S�H�Q�L�H�� �G�L�S�y�O�X�� �R�N�R�O�R�� �U�H�"�D�]�F�D���� �N�W�R�U�ê�� �M�H�� �N�R�O�P�R��
�S�U�L�S�R�M�H�Q�ê���N�X���N�R�V�W�U�H���K�O�D�Y�Q�p�K�R���S�R�O�\�P�p�U�Q�H�K�R���U�H�"�D�]�F�D�� 
�0�H�G�]�L�I�i�]�R�Y�i�� �S�R�O�D�U�L�]�i�F�L�D�� ���,�3���� �V�D�� �S�R�]�R�U�X�M�H�� �S�U�L�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�i�F�K�� �D�� �Y�\�V�R�N�ê�F�K�� �W�H�S�O�R�W�i�F�K����
�5�H�O�D�[�D�þ�Q�ê�� �P�H�F�K�D�Q�L�]�P�X�V�� �]�Q�i�P�\�� �D�M�� �D�N�R�� �0�D�[�Z�H�O�O�R�Y-Wagnerov-�6�L�O�O�D�U�V�R�Y�� �H�I�H�N�W���� �M�H�� �V�S�{�V�R�E�H�Q�ê��
�H�O�H�N�W�U�R�P�H�F�K�D�Q�L�F�N�R�X�� �K�H�W�H�U�R�J�H�Q�L�W�R�X�� �V�\�V�W�p�P�X����Na rozhraniach medzi matricou a �Y�ê�S�O���R�X�� �Y��
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�N�R�P�S�O�H�[�Q�ê�F�K�� �V�\�V�W�p�P�R�F�K�� �V�D�� �Y�\�W�Y�i�U�D�M�~���S�U�L�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�i�F�K�� �D�� �Y�\�V�R�N�ê�F�K�� �W�H�S�O�R�W�i�F�K���Y�H���N�p��
�G�L�S�y�O�\�� �Y�� �G�{�V�O�H�G�N�X�� �D�N�X�P�X�O�i�F�L�H�� �S�U�L�H�V�W�R�U�R�Y�ê�F�K�� �Q�i�E�R�M�R�Y���� �þ�R�� �L�P�� �X�P�R�å���X�M�H�� �V�O�H�G�R�Y�D�"���O�H�Q�� �S�R�P�D�O�p��
�]�P�H�Q�\���Y�R�Q�N�D�M�ã�L�H�K�R���H�O�H�N�W�U�L�F�N�p�K�R���S�R���D�� 

 
�2�E�U�i�]�R�N������ ���'���J�U�D�I���V�W�U�D�W�R�Y�p�K�R���þ�L�Q�L�W�H���D���Y���]�i�Y�L�V�O�R�V�W�L���R�G���I�U�H�N�Y�H�Q�F�L�H���D���W�H�S�O�R�W�\���S�U�H���Y�]�R�U�N�X���V���������S�K�U���Y���7�L�22. 

3 �(�[�S�H�U�L�P�H�Q�W�i�O�Q�H���Y�ê�V�O�H�G�N�\ 
�'�R���S�R�O�\�X�U�H�W�i�Q�X�����3�8�����9�8�.�2�/�����������V���W�Y�U�G�L�G�O�R�P���9�X�N�L�W���0���R�G���9�8�.�,���D���V�������E�R�O�L���]�D�P�L�H�ã�D�Q�p���U�{�]�Q�H��
�N�R�Q�F�H�Q�W�U�i�F�L�H �=�Q�2�� �Q�D�Q�R�þ�D�V�W�t�F���D�� �Q�i�V�O�H�G�Q�H bol �ã�W�X�G�R�Y�D�Q�ê �L�F�K�� �Y�S�O�\�Y�� �Q�D�� �U�H�O�D�[�D�þ�Q�p�� �S�U�R�F�H�V�\ 
a �N�R�P�S�O�H�[�Q�~�� �U�H�O�D�W�t�Y�Q�X�� �S�H�U�P�L�W�L�Y�L�W�X���� �'�L�H�O�H�N�W�U�L�F�N�i�� �I�U�H�N�Y�H�Q�þ�Q�i�� �V�S�H�N�W�U�R�V�N�R�S�L�D�� �E�R�O�D�� �S�R�X�å�L�W�i�� �Q�D��
�P�H�U�D�Q�L�H�� �]�i�Y�L�V�O�R�V�W�L�� �U�H�i�O�Q�H�M�� �D�� �L�P�D�J�L�Q�i�U�Q�H�M�� �þ�D�V�W�L�� �N�R�P�S�O�H�[�Q�H�M�� �U�H�O�D�W�t�Y�Q�H�M�� �S�H�U�P�L�W�L�Y�L�W�\�� �Y�R��
�I�U�H�N�Y�H�Q�þ�Q�R�P�� �U�R�]�V�D�K�X�� ���� �P�+�]�� �D�å�� ���� �0�+�]��a v te�S�O�R�W�Q�R�P�� �U�R�]�V�D�K�X�� �R�G�� �������� �ƒ�&�� �G�R�� ���������� �ƒ�&����
�â�W�X�G�R�Y�D�O�D�� �V�D�� �D�M�� �V�H�J�P�H�Q�W�R�Y�i�� �G�\�Q�D�P�L�N�D�� �S�R�O�\�P�p�U�Q�H�K�R�� �U�H�"�D�]�F�D�� �D�� �G�L�V�W�U�L�E�~�F�L�D�� �Q�i�E�R�M�D�� �Y�� �G�D�Q�R�P��
�V�\�V�W�p�P�H���Y���]�i�Y�L�V�O�R�V�W�L���R�G���K�R�G�Q�R�W�\���K�P�R�W�Q�R�V�W�Q�H�M���N�R�Q�F�H�Q�W�U�i�F�L�H���Q�D�Q�R�þ�D�V�W�t�F ���1�ý�� �Y���S�R�O�\�P�p�U�L�� 
Obr�i�]�R�N 2. �]�Q�i�]�R�U���X�M�H�� �I�U�H�N�Y�H�Q�þ�Q�~���]�i�Y�L�V�O�R�V�"�� �U�H�O�D�W�t�Y�Q�H�M�� �S�H�U�P�L�W�L�Y�L�W�\�� �D �V�W�U�D�W�R�Y�p�K�R�� �þ�L�Q�L�W�H���D�� �3�8��
s 1% hm. �N�R�Q�F�H�Q�W�U�i�F�L�R�X�� �=�Q�2�� �Q�D�Q�R�þ�D�V�W�t�F�� �S�U�H�� �U�{�]�Q�H�� �W�H�S�O�R�W�\���� �3�U�L�� �W�H�S�O�R�W�H�� ������ �ƒ�&�� �U�H�O�D�W�t�Y�Qa 
permitivita (�Hre) �M�H���W�D�N�P�H�U���N�R�Q�ã�W�D�Q�W�Q�i���S�U�H���I�U�H�N�Y�H�Q�F�L�H���S�R�G���������+�]�����S�R�]�R�U�X�M�H�P�H���W�]�Y�����S�O�D�W�y�����S�R�W�R�P��
s �Q�i�U�D�V�W�R�P���I�U�H�N�Y�H�Q�Fie registrujeme mierny pokles a �R�G�����������N�+�]���G�R�V�D�K�X�M�H���N�R�Q�ã�W�D�Q�W�Q�~���K�R�G�Q�R�W�X��
2,5. S �U�D�V�W�~�F�R�X�� �W�H�S�O�R�W�R�X�� �Y�S�O�\�Y�R�P�� �H�O�H�N�W�U�y�G�R�Y�H�M�� �S�R�O�D�U�L�]�i�F�L�H���Hre �Y�ê�U�D�]�Q�H�� �V�W�~�S�D�� �S�U�H�� �V�X�E-Hertz 
�I�U�H�N�Y�H�Q�F�L�H���� ���D�O�H�M�� �S�R�]�R�U�X�M�H�P�H�� �S�R�V�X�Q�� �S�O�D�W�y���� �R�E�O�D�V�"�� �N�R�Q�ã�W�D�Q�W�Q�H�M�� �K�R�G�Q�R�W�\���Hre, a �M�H�M�� �Q�i�V�O�H�G�Q�ê��
pokles �G�R���R�E�O�D�V�W�L���Y�\�ã�ã�t�F�K���I�U�H�N�Y�H�Q�F�L�t�����9���S�U�t�S�D�G�H���W�J���G pri 20 �ƒ�&���S�R�]�R�U�X�M�H�P�H���S�U�L���I�U�H�N�Y�H�Q�F�L�L���R�N�R�O�R��
������ �+�]�� �M�H�G�Q�R�� �O�R�N�i�O�Q�H�� �P�D�[�L�P�X�P�� �D�� �V�� �W�H�S�O�R�W�R�X�� �V�D�� �W�L�H�å�� �S�U�H�V�~�Y�D�� �G�R�� �Y�\�ã�ã�t�F�K�� �I�U�H�N�Y�H�Q�F�L�t���� �9�S�O�\�Y�� �.-
�P�y�G�X�� �V�D�� �]�D�þ�t�Q�D�� �S�U�H�M�D�Y�R�Y�D�"�� �D�å�� �R�G�� �W�H�S�O�R�W�\�� ������ �ƒ�&�� �Q�D�M�S�U�Y�� �D�N�R�� �V�F�K�R�G�� �S�U�L�� �I�U�H�N�Y�H�Q�F�L�L�� �Rkolo 
200 mHz a �S�R�W�R�P�� �D�N�R�� �S�U�Y�p�� �O�R�N�i�O�Q�H�� �P�D�[�L�P�X�P���� �7�H�S�O�R�W�Q�i�� �]�i�Y�L�V�O�R�V�"�� �N�R�P�S�O�H�[�Q�H�M�� �S�H�U�P�L�W�L�Y�L�W�\��
a tg �G �3�8���V���R�V�W�D�W�Q�ê�P�L���1�ý���R�G���I�U�H�N�Y�H�Q�F�L�H���Y�\�N�D�]�X�M�H���S�R�G�R�E�Q�p���F�K�D�U�D�N�W�H�U�L�V�W�L�N�\���D�N�R���V�D���S�R�]�R�U�R�Y�D�O�L��
�S�U�L���=�Q�2���Q�D�Q�R�þ�D�V�W�L�F�L�D�F�K�� 
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�2�E�U�i�]�R�N������ �)�U�H�N�Y�H�Q�þ�Q�i���]�i�Y�L�V�O�R�V�"���U�H�O�D�W�t�Y�Q�H�M���S�H�U�P�L�W�L�Y�L�W�\���D �V�W�U�D�W�R�Y�p�K�R���þ�L�Q�L�W�H���D���3�8���V �������K�P�����N�R�Q�F�H�Q�W�U�i�F�L�R�X���=�Q�2��
�Q�D�Q�R�þ�D�V�W�t�F���Y �]�i�Y�L�V�O�R�V�W�L���R�G���W�H�S�O�R�W�\. 

Obr�i�]�R�N��3. �X�N�D�]�X�M�H���V�S�H�N�W�U�i��komplexnej permitivity �S�U�L���W�H�S�O�R�W�H���������ƒ�&���Y���ã�L�U�R�N�R�P���I�U�H�N�Y�H�Q�þ�Q�R�P��
�U�R�]�V�D�K�X���S�U�H���þ�L�V�W�ê���3�8���D���M�H�K�R���Q�D�Q�R�N�R�P�S�R�]�L�W�\�����$�N�R���S�U�Y�p���M�H���Y�L�G�L�H�"�����å�H���Q�D�Q�R�N�R�P�S�R�]�L�W���V 0.5 a 1.0 
�K�P���� ���� �Q�D�Q�R�þ�D�V�W�t�F�� �=�Q�2�� �P�i�� �Q�L�å�ã�L�X���Hre �D�N�R�� �þ�L�V�W�ê�� �3�8�� �S�U�H�� �I�U�H�N�Y�H�Q�F�L�H�� �Q�D�G�� ������ �P�+�]�� �D�� ���� �+�]����
�U�H�V�S�H�N�W�t�Y�H���� �7�H�Q�W�R�� �S�R�N�O�H�V�� �U�H�O�D�W�t�Y�Q�H�M�� �S�H�U�P�L�Wivity je �V�S�{�V�R�E�H�Q�ê���Q�i�U�D�V�W�R�P���L�Q�W�H�U�D�N�þ�Qej �]�y�Q�R�X��
�P�H�G�]�L�� �S�R�O�\�P�p�U�Q�R�X�� �P�D�W�U�L�F�R�X�� �D���1�ý. Je to obl�D�V�"�� �V�� �Q�t�]�N�R�X�� �K�X�V�W�R�W�R�X���� �D�N�R�� �D�M�� �V menej 
�V�W�H�F�K�L�R�P�H�W�U�L�R�X�����þ�R���Y�H�G�L�H���N���]�Y�ê�ã�H�Q�L�X���Y�R���Q�p�K�R���R�E�M�H�P�X���D���W�Y�R�U�E�H���S�D�V�F�t�����1�ý��v nanokompozitoch 
s �P�D�O�ê�P�� ���”1.0 hm. %) �R�E�V�D�K�R�P�� �S�O�Q�L�Y�D�� �P�R�å�Q�R�� �S�R�Y�D�å�R�Y�D�"�� �]�D�� �L�]�R�O�R�Y�D�Q�p��a �Q�D�� �]�i�N�O�D�G�H��
�Y�L�D�F�M�D�G�U�R�Y�p�K�R�� �P�R�G�H�O�X sa okolo nich �Q�D�F�K�i�G�]�D�M�~ viazan�p, prechodn�p a �R�N�R�O�L�W�p oblasti. Pri 
naviazan�t �S�R�O�\�P�p�U�Q�\�F�K�� �U�H�"�D�]�F�R�Y��na �1�ý���Q�D�V�W�i�Y�D�� �L�F�K�� �Y�ê�U�D�]�Q�H�M�ã�L�H�� �R�E�P�H�G�]�H�Q�L�H�� �S�R�K�\�E�X���� �G�L�S�y�O�X��
v smere �H�O�H�N�W�U�L�F�N�p�K�R���S�R���D�����þ�R���V�S�{�V�R�E�X�M�H���S�R�N�O�H�V �U�H�O�D�W�t�Y�Qej permitivity. V �S�U�t�S�D�G�H �Y�\�ã�ã�L�H�K�R (2.0 
hm. %) obsahu ZnO �Q�D�Q�R�þ�D�V�W�t�F���� �Y�]�G�L�D�O�H�Q�R�V�"�� �P�H�G�]�L�� �V�X�V�H�G�Q�ê�P�L���1�ý���M�H�� �P�H�Q�ã�L�D alebo sa ich 
�S�U�H�F�K�R�G�R�Y�p�� �R�E�O�D�V�W�L���S�U�H�N�U�ê�Y�D�M�~. V takomto �S�U�t�S�D�G�H�� �V�D���1�ý���V�W�i�Y�D�M�~�� �G�{�O�H�å�L�W�R�X�� �V�~�þ�D�V�"�R�X��
�H�O�H�N�W�U�L�F�N�ê�F�K���Y�O�D�V�W�Q�R�V�W�t���S�R�O�\�P�p�U�Q�\�F�K���Q�D�Q�R�N�R�P�S�R�]�L�W�R�Y�����.�H���å�H���Q�D�Q�R�þ�D�V�W�L�F�H���=�Q�2���P�D�M�~���U�H�O�D�W�t�Y�Q�X��
permitivitu 8.�������N�W�R�U�i���M�H���Y�\�ã�ã�L�D���D�N�R���3�8�����Q�D�Q�R�N�R�P�S�R�]�L�W���P�i���Y�\�ã�ã�L�X���U�H�O�D�W�t�Y�Q�X���S�H�U�P�L�W�L�Y�L�W�X�� 

 
�2�E�U�i�]�R�N������ �)�U�H�N�Y�H�Q�þ�Q�i���]�i�Y�L�V�O�R�V�"�����D�����U�H�i�O�Q�H�M���D�����E�����L�P�D�J�L�Q�i�U�Q�H�M �þ�D�V�W�L���N�R�P�S�O�H�[�Q�H�M���S�H�U�P�L�W�L�Y�L�W�\���S�U�H���3�8���V���U�{�]�Q�R�X��

�N�R�Q�F�H�Q�W�U�i�F�L�R�X���=�Q�2���Q�D�Q�R�þ�D�V�W�t�F���S�U�L���W�H�S�O�R�W�H���������ƒ�&�� 

�3�U�H�� �Y�ã�H�W�N�\�� �Q�D�Q�R�N�R�P�S�R�]�L�W�\��okrem oblasti �Q�t�]�N�\�F�K sub-h�H�U�W�]�R�Y�ê�F�K�� �I�U�H�N�Y�H�Q�F�L�t�� �M�H�� �L�P�D�J�L�Q�i�U�Q�D��
permitivita (�Him) �P�H�Q�ã�L�D�� �D�N�R�� �S�U�H�� �þ�L�V�W�ê�� �3�8�� �D�� �Y�\�N�D�]�X�M�H���O�R�N�i�O�Q�H�� �P�D�[�L�P�i �]�R�G�S�R�Y�H�G�D�M�~�F�H�� �G�Y�R�P��
�U�H�O�D�[�D�þ�Q�ê�P�� �U�H�å�L�P�R�P�� ��Fig. 3�E������ �2�N�U�H�P�� �W�R�K�R�� �S�R�O�R�K�D�� �.-�P�y�G�X���� �O�R�N�i�O�Q�H�� �P�D�[�L�P�X�P�� �S�U�L�� �Q�t�]�N�\�F�K��
�I�U�H�N�Y�H�Q�F�L�i�F�K���� �]�i�Y�L�V�t�� �D�M�� �R�G�� �N�R�Q�F�H�Q�W�U�i�F�L�H���1�ý v PU. Toto spektrum ukazuje jasn�p�� �P�D�[�L�P�X�P 
tvoren�p �.-�P�y�G�R�P�� �Y danej �I�U�H�N�Y�H�Q�þ�Q�H�M�� �R�E�O�D�V�W�L�����'�D�Q�ê��relax�D�þ�Q�ê�� �S�U�R�F�H�V �P�i�� �Y�S�O�\�Y�R�P���1�ý 
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maximum �S�U�L�� �Y�\�ã�ã�H�M�� �I�U�H�N�Y�H�Q�F�L�L�� �D�N�R�� �X�� �þ�L�V�W�p�K�R�� �3�8���� �3�R�G���D�� �ã�W�~�G�L�H�� �W�H�S�O�R�W�D�� �V�N�O�H�Q�p�K�R�� �S�U�H�F�K�R�G�X��
nanokompozitov �Q�D�U�D�V�W�i  s obsahom nanoplniva a �S�U�H�M�D�Y�X�M�H���V�D���S�R�V�X�Q�R�P���I�U�H�N�Y�H�Q�F�L�H���O�R�N�i�O�Q�H�K�R��
maxima. V �G�{�V�O�H�G�N�X�� �U�R�]�G�L�H�O�X�� �P�H�G�]�L�� �Y�R�G�L�Y�R�V�"�R�X�� �D�� �S�H�U�P�L�W�L�Y�L�W�R�X�� �]�O�R�å�L�H�N�� �V�~�� �Q�D�Q�N�R�P�S�R�]�L�W�\��
�F�L�W�O�L�Y�p�� �Q�D�� �,�3���� �þ�R�� �Y�H�G�L�H�� �N�� �Q�D�K�U�R�P�D�G�H�Q�L�X�� �S�U�L�H�V�W�R�U�R�Y�p�K�R�� �Q�i�E�R�M�D��v mi�N�U�R�V�N�R�S�L�F�N�ê�F�K�� �U�R�]meroch. 
Okolo N�ý �Y�]�Q�L�N�i���V�L�O�Q�p���O�R�N�i�O�Q�H�� �H�O�H�N�W�U�L�F�N�p�� �S�R�O�H��v �G�{�V�O�H�G�N�X���]�D�F�K�\�W�H�Q�ê�F�K �Q�i�E�R�M�R�Y�� ���H�O�H�N�W�U�y�Q�R�Y��
a �L�y�Q�R�Y���� �Q�D�� �U�R�]�K�U�D�Q�t�� �1�ý �D�� �3�8�� �P�D�W�U�L�F�H�� ���Y�L�D�]�D�Q�p�� �D�� �X�Y�R���Q�H�Q�p�� �Y�U�V�W�Y�\������ �9�R�� �Y�U�V�W�Y�i�F�K�� �R�N�R�O�R�� �1�ý 
�W�R�W�R�� �S�R�O�H�� �R�Y�S�O�\�Y���X�M�H��reorient�i�F�L�X �H�O�H�N�W�U�L�F�N�ê�F�K�� �G�L�S�y�O�R�Y���3�8�� �U�H�"�D�]�F�Rv���� �S�U�H�W�R�å�H�� �M�H�� �Y�\�ã�ã�L�H�� �D�N�R��
�/�D�S�O�D�F�L�i�Q�V�N�H�� �D�O�H�E�R�� �J�H�R�P�H�W�U�L�F�N�p�� �H�O�H�N�W�U�L�F�N�p�� �S�R�Oe���� �9�S�O�\�Y�R�P�� �Y�\�ã�ã�L�H�K�R�� �H�O�H�N�W�U�L�F�N�p�K�R�� �S�R���D��
�G�R�F�K�i�G�]�D�� �N�� �U�ê�F�K�O�H�M�ã�L�H�P�X�� �S�U�H�Q�R�V�X�� �G�L�S�y�O�R�Y�ê�F�K�� �Q�i�E�R�M�R�Y���� �þ�R�� �V�D�� �S�U�H�M�D�Y�X�M�H�� �S�R�V�X�Q�R�P�� �O�R�N�i�O�Q�H�K�R��
�P�D�[�L�P�D�� �V�S�{�V�R�E�H�Q�p�K�R���D-�U�H�O�D�[�D�þ�Q�ê�P�� �S�U�R�F�H�V�R�P�� �G�R�� �Y�\�ã�ã�t�F�K�� �I�U�H�N�Y�H�Q�F�L�t����a permitivita pri 
�Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�i�F�K��vidi�W�H���Q�H�� �Q�D�U�D�V�W�i���� �9�� �S�U�t�S�D�G�H�� �=�Q�2�� �S�R�N�O�H�V���L�P�D�J�L�Q�i�U�Q�H�M�� �S�H�U�P�L�W�L�Y�L�W�\��je 
�V�S�{�V�R�E�H�Q�ê�� �]�Y�ê�ã�H�Q�t�P�� �H�Q�H�U�J�H�W�L�F�N�ê�F�K�� �K�O�D�G�t�Q�� �H�O�H�N�W�U�y�Q�R�Y�ê�F�K�� �S�D�V�F�t���� �þ�R�� �P�i�� �]�D�� �Q�i�V�O�H�G�R�N�� �Y�\�ã�ã�t��
�R�G�S�R�U�� ���Q�t�]�N�\���VDC) �Y�]�K���D�G�R�P�� �Q�D �D�N�X�P�X�O�i�F�Lu �Q�i�E�R�M�D���� �3�O�Q�L�Y�i�� �P�D�M�~ �D�M�� �X�U�þ�L�W�ê��vplyv na polohu 
�G�U�X�K�p�K�R���O�R�N�i�O�Q�H�K�R��maxima, IDE-�U�H�O�D�[�D�þ�Q�ê���S�U�R�F�H�V�� 

4 �=�i�Y�H�U 
Nameran�p spekt�U�i �G�L�V�L�S�D�þ�Q�p�K�R faktora a �L�P�D�J�L�Q�i�U�Qych spektrier permitivity nanokompozitov 
�E�R�O�L�� �P�H�U�D�Q�p�� �S�R�P�R�F�R�X dielektrickej spektroskopie���� �7�L�H�W�R�� �V�S�H�N�W�U�i �Y�\�N�D�]�X�M�~�� �O�R�N�i�O�Q�H�� �U�H�O�D�[�D�þ�Q�p��
�P�D�[�L�P�i���� �N�W�R�U�p�� �V�~�� �G�{�V�O�H�G�N�R�P��absorbcie energie vplyvom segmentovej dynamiky �U�H�"�D�]�Fov 
�S�R�O�\�P�p�U�R�P��a �W�L�H�å�� �L�F�K�� �L�Q�W�H�U�D�N�F�L�H�� �V �Q�D�Q�R�þ�D�V�W�L�F�D�P�L���� �9 �G�{�V�O�H�G�N�X���Q�D�Q�R�þ�D�V�W�t�F pozorujeme posun 
max�t�P �V�S�{�V�R�E�H�Q�ê�F�K���.-�P�y�G�R�P �D�� �,�'�(�� �U�H�O�D�[�i�F�Lou �G�R�� �Y�\�ã�ã�t�F�K�� �I�U�H�N�Y�H�Q�F�L�t �R�S�U�R�W�L�� �þ�L�V�W�p�P�X��
�S�R�O�\�P�p�U�X. �3�R�]�R�U�R�Y�D�Q�ê���S�R�V�X�Q���O�R�N�i�O�Q�\�F�K���U�H�O�D�[�D�þ�Q�ê�F�K���P�D�[�t�P a �S�R�N�O�H�V���U�H�O�D�W�t�Y�Q�H�M���S�H�U�P�L�W�L�Y�L�W�\���M�H��
�W�L�H�å�� �V�S�{�V�R�E�H�Q�ê�� �Q�L�å�ã�R�X�� �S�R�K�\�E�O�L�Y�R�V�"�� �Q�D�Y�L�D�]�D�Q�ê�F�K�� �S�R�O�\�P�p�U�Q�\�F�K�� �U�H�"�D�]�F�R�Y�� �Q�D�� �Q�D�Q�R�þ�D�V�W�L�F�H����
�.�R�P�S�O�H�[�Q�i�� �S�H�U�P�L�W�L�Y�L�W�D�� �Y �R�E�O�D�V�W�L�� �Q�t�]kych �I�U�H�N�Y�H�Q�F�L�t�� �U�ê�F�K�O�R���Q�D�U�D�V�W�i���� �S�U�H�W�R�å�H�� �P�H�G�]�L�I�i�]�R�Y�i 
�S�R�O�D�U�L�]�i�F�L�D�� �V�S�{�V�R�E�X�M�H���P�X�O�W�L�S�O�L�N�i�F�L�X�� �Q�i�E�R�M�D a �W�ê�P�� �Q�i�U�D�V�W�� �O�R�N�i�O�Q�H�K�R�� �H�O�H�N�W�U�L�F�N�p�K�R�� �S�R���D���� �N�W�R�U�p��
�R�Y�S�O�\�Y���X�M�H���U�H�O�D�[�D�þ�Q�p���S�U�R�F�H�V�\�� 
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�7�i�W�R���S�U�i�F�D���E�R�O�D���S�R�G�S�R�U�R�Y�D�Q�i���6�O�R�Y�H�Q�V�N�R�X���J�U�D�Q�W�R�Y�R�X���D�J�H�Q�W�~�U�R�X���.�(�*�$���������ä�8-4/2021. 
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Summary 
Relaxation processes dependent on temperature. Polymers consist of various chains, 
structures, or other segment, which have various charges, so they create permanent or induced 
dipoles by an electric field. In the AC electric field these dipoles cause by various processes, 
as:  �J-, �E-, and �D- relaxations; interfacial polarization relaxation or Maxwell-Wagner-Sillars 
effect; intermediate dipolar effect; and DC conductivity. Various types of nanoparticle fillers 
were incorporated into a polymer matrix and its subsequent changes in given processes and in 
complex relative permittivity were studied. Dielectric frequency spectroscopy was used to 
measure the dependence of the real and imaginary parts of complex relative permittivity 
within the frequency range of 1 mHz to 1 MHz at a temper�D�W�X�U�H�� �U�D�Q�J�H�� �I�U�R�P�� �������� �ƒ�& to 
+120 �ƒ�&�����7�K�H���V�H�J�P�H�Q�W�D�O���G�\�Q�D�P�L�F�V���R�I���W�K�H���S�R�O�\�P�H�U���F�K�D�L�Q���D�Q�G���D���F�K�D�U�J�H���G�L�V�W�U�L�E�X�W�L�R�Q���L�Q���W�K�H���J�L�Y�H�Q��
system depending on the value of weight concentration of nanoparticles in the polymer were 
studied too. A shift of the local relaxation peaks, corresponding to �W�K�H���.-relaxation and other 
processes, and higher mobility of the polymer chains in the spectra of imaginary permittivity 
of the investigated nanocomposites were observed. 

Keywords 
Dielectric; spectroscopy; materials; temperature. 
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THE DISPERSION EFFECT SIMULATION OF RAIN NOISE IN LARGE ATRIA 
COVERED BY STRUCTURAL SKINS  

Majid Lavasani, Monika �5�\�F�K�W�i�U�L�N�R�Y�i�����9�R�M�W�H�F�K���&�K�P�H�O�t�N 

1 Introduction  
Among architects, structural skins such as ETFE or textile membranes are widely applied to 
cover large spaces, such as sports halls, swimming pools, shopping malls, airports and/or 
different atria. Features of these materials, such as their little weight, transparency, thermal 
performance, and sustainability have made the ETFE cushion systems a perfect choice in 
architecture when it comes to designing spaces with large surfaces. The material properties 
including acoustics characteristics were discussed in many architectural, acoustic or building 
physics conferences and articles recently (Chiu et al., 2015; Urban et el., 2016; Maywald and 
�5�L�H�V�V�H�U�����������������+�X���H�W���D�O�������������������5�\�F�K�W�i�U�L�N�R�Y�i���H�W���D�O�������������������/�D�P�Q�D�W�R�X���H�W���D�O�������������������5�\�F�K�W�i�U�L�N�R�Y�i��
et al., 2020; Lavasani et al., 2021; Zanelli et al., 2021) but the effect of rain noise was not 
methodically considered in the design as it can remarkably influence the acoustic comfort of 
the interior space. Nowadays trends in architecture aim also at the usage of structural skins in 
the more noise-sensitive environments, such as universities, schools, and large libraries, while 
the noise generated by raindrops impacting structural skins of the light-weight roofs can 
significantly affect the acoustic comfort and speech intelligibility of the interior area underneath 
(Yu and Hopkins, 2020).  
ISO 1040-5:2010/Amd characterized the rainfall parameters such as rainfall rate, impact 
velocity, and drop size based on artificial rainfall and describes a method to assess the rain noise 
generated by a roof system, while in reality, it is not only the character of the sound source (e.g. 
rain on ETFE roof) that will influence the sound levels and their spectra at the ear of the listener. 
The architectural properties of the interior space such as shape, volume, scattering, and sound 
absorption properties of interior surfaces can significantly influence the effect of rain noise on 
people inside the room.  
Rain noise is generated by impacting drops of water to the surface of the roof and then the 
sound is transmitted to the interior space underneath. Each drop can be considered as a single 
point of the sound source but to facilitate measurement, generally, the entire surface is 
considered as a single surface source. This research aims to simulate different types of sources 
(point, linear, and surface source) to investigate the relationship between sound pressure level 
and the type of source in the rooms covered by ETFE cushions. 

2 State of the Art 
This research aims to assess the noise generated by rain in the halls covered by structural skins 
such as ETFE. The assessment of rain noise was described by the ISO 10140-5:2010 and ISO 
10140-5:2016(International Organization for Standardization [ISO], 2010; International 
Organization for Standardization [ISO], 2016) and has been the subject of several academic 
research. Dupout (1969) carried out a study to experimentally determine and formulate the 
relationship between the sound pressure level (dB) and natural rainfall rate (mm h-1) on the 
low-slope roof steel roof deck by recording the rain noise throughout an entire year. 
Ballagh (1990) experimentally investigated the generation of rain noise on different roof 
claddings and developed a simple theoretical method for predicting rain noise.  
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Suga and Tachibana (1994) constructed an artificial rain noise to simulate natural rainfall 
conditions and then sound radiation characteristics of the different metal and membranous roof 
materials were investigated. 
McLoughlin et al. (1994) Measured the Relationship between rainfall sound intensity level and 
drop characteristics such as drop size, impact velocity, and rainfall rate for the first time. They 
included low frequencies down to 125Hz in their investigation of different types of roofs made 
by the sandwich panels and demonstrated important factors to be considered when designing. 
Petersson (1996) surveyed the flow phase of the drop contact instead of the impact phase by 
modeling two simplified drop shapes. One was a short cylindrical with a hemispherical top and 
the second one was a paraboloid shape. 
Hopkins (2006) compared 4 kinds of glazed and lightweight roofing, a 25mm thick 
polycarbonate sheet, a double layer laminate glazing, and two kinds of double layer ETFE 
pillow-with and without suppressors- by simulating artificial Heavy rainfall in the laboratory. 
The research showed that the ETFE pillows without suppressors had the highest sound intensity 
level while using the suppressors could result in a significant reduction in the sound intensity 
level of the ETFE cushions. 
More recently, researchers are trying to carry out validated prediction models of rainfall noise 
measurements. Yu(2019) Validated numerical models through comparison with experimental 
methods. He developed empirical formulae for drops falling onto a dry glass and glass with 
surface water up to terminal velocity. 
Yu and Hopkins(2020) compared several empirical and semi-empirical models with laboratory 
measurements. They proposed two methods for estimating the rain noise on inclined plates and 
carried out experimental models to validate them with different rain conditions.  
Schmid et al. (2021) presented several different models for predicting rainfall force on flat 
inclined panels described in ISO rainfall noise standards based on rainfall rate, drop size, impact 
velocity, and angle on inclination. These models were validated against empirical and semi-
empirical measurements and the best model has been carried out to theorize and predict the 
acoustic radiation of impact forces on a flat inclined surface. The comparison shows that the 
model has a moderate agreement in predicting rainfall noise. 
The Standard of ISO 10140-5:2010 and ISO 10140-5:2016(International Organization for 
Standardization [ISO], 2010; International Organization for Standardization [ISO], 2016) 
prescribe the use of a rain tank to generate two types of artificial rain, namely, intense rain and 
heavy rain. The rainfall rate, drop size, and impact velocity of the intense rain are 15 mm.h-1, 2 
mm, and 4 m.s-1 respectively while for heavy rain, the rainfall rate is 40 mm.h-1 the droplet 
diameter is 5mm and the impact velocity is 7 m.s-1. The tank used for generating artificial heavy 
rain needs to be made of 1mm thick polycarbonate sheets and the bottom plate must be 
reinforced by metal. Each square meter of the underlayer should have nearly 60 holes of 1 mm 
diameter and it is recommended that this perforated base has a minimum of 1.60 m2 area. The 
tank also needed to be flawlessly leveled during the test. ISO standards specified that 50% of 
the artificial rain should be within the diameter tolerance of �“0.5mm and impact velocity 
tolerance of �“�� m.s-1. However, many studies indicate lots of difficulties implementing test 
standards described in ISO standards, especially in order to generate uniform drop diameters 
(�&�K�p�Q�p���H�W���D�O��, 2010; Yu and Hopkins, 2020; Schmid et al., 2021). 
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The standard configuration determines the lowest pitch is 5�ƒ for the roofs and 30�ƒ for the 
skylights. While in reality, flat roofs also exist in cars and some buildings. In this study, the 
structural skin of the simulated roof assumes to be completely flat with no slope.  

3 Description of Case Study 
The rainfall is assumed to act with conformance to the ISO standards for heavy rain 
(International Organization for Standardization [ISO], 2010; International Organization for 
Standardization [ISO], 2016). Figure 1 shows the predicted 1/3 octave band predicted rain noise 
sound pressure level at different angles (Schimid et al., 2020). Schimid et al. (2020) show this 
prediction has a great agreement with laboratory artificial heavy rain measurements following 
ISO standards.  
 

 
Figure 1. Predicted rain noise sound pressure level(dB) for rainfall on the standard reference specimen inclined 

at different angles (Schimid et al., 2020). 

In this simulation, the roof is modeled with no slope, therefore the predicted rain noise spectrum 
for the roof inclined at 0 is considered as the sound pressure level of the source. Figure 2 
demonstrates the predicted octave band rain noise level at low to middle frequencies on a flat 
surface based on Figure 1. These values were used in this study to simulate rain noise and were 
assigned to a point source in the center of the hall while for the linear source simulation, it was 
assumed the same level(dB) per each longitudinal meter (dB.m-1) and for the surface source, it 
was assigned per each square meter of the surface (dB.m-2). 
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Figure 2. Predicted rain noise sound pressure level(dB) for rainfall on the standard reference specimen for a flat 

roof. 

Figure 3 shows the three different models which were studied in this article. The first option 
has a 10 m width, 60 m length, and 6 m height, the second one has the same width and length 
but 24 m height, and the third model is a square-shaped hall with 60 m length in both directions 
and 6 m height. Also, three types of sources were situated in the center of the hall in the plan 
and one meter below the roof in the section, therefore the height of the sources from the floor 
was 5m, 23m, and 5 m in the first, second and third model respectively. The direction of all the 
sources is towards the floor.  The grid receiver was situated at the ear height level of a standing 
person-1.5m from the floor- in all simulations. In addition, to analyze and compare the sound 
pressure level differences, two receivers were situated in all halls. The first one was in the center 
of the hall with a height of 1.5 m and the second one was also in the center of the hall but 1 m 
below the source (2 m below the roof). Figure 4 shows the source and receiver positions in all 
three geometries. 

 
 
 

 
 

Figure 3. The dimensions of the three models. 

Option 1 
Length 60 m 
Width 10 m 
Height 6 m 

Option 2 
Length 60 m 
Width 10 m 
Height 24 m 

Option 3 
Length 60 m 
Width 60 m 
Height 6 m 
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Figure 4. The sources and receivers' position in the section. 

 
Figure 5. Sound Absorption Coefficient �• (-) of the materials. 

Option 1 

Option 2 

Option 3 
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To simulate the results the same roof and floor materials were applied to all geometries. The 
roof was considered to be made out of ETFE cushion system (Sluyts, 2021), and the floor from 
marble or glazed tiles (Harris, 1991), however, two different materials were assigned to the 
walls to compare the effect of absorption on the interior acoustic atmosphere, the first material 
is an artificial 100% absorptive surface and the second one is a painted plaster surface 
(Kriestensen, 1984). Figure 5 shows the absorption coefficient of all applicated materials. 
The simulation was carried out in Odeon room acoustics version 17. Odeon is a room acoustic 
software that uses the image-source method combined with a modified ray tracing algorithm 
for simulating and measuring the interior acoustics of buildings. The validity of the results of 
this software in comparison with real field measurements was proved in several studies 
(Christensen, 2013, Gade et al., 2005, Bradley and Wang, 2007, Passero and Zannin, 2010). 

4 Results and Analysis 
As expected, regardless of the type of source, the height of the hall significantly increases the 
influence of absorptive materials, as example the average of sound pressure level SPL reduction 
by changing a plaster wall to an artificial 100% absorptive material is 4.2 dB while in the second 
option when the hall is 4 times taller the reduction of SPL is around 10.2 dB (both with the 
surface source �± Figure 6). It is anticipated cause the surfaces covered by absorptive material 
are much more in the second option. Therefore, it is more useful to cover narrow tall atria with 
acoustically absorptive materials than low-height atria to reduce rain noise disturbance. The 
outcome also show in the third option which has a low height and a wide square-shaped hall, 
the effect of the wall materials is almost neglectable, which confirms adding absorption is not 
enough to reduce sound pressure level in low-height rooms and it is essential to consider other 
factors. The results in figure 6 also indicate in low-height halls the effect of absorptive materials 
is slightly more (0.5-2.5dB) at middle frequencies (1kHz and 2kHz) than at low frequencies 
(125Hz, 250Hz, 500Hz). 

 
Figure 6. The comparison of sound pressure level in the room due to rainfall on the roof between two 

considered wall materials in all three models �± surface source. 

Figure 7, 8, 9, and 10 show the overview of the sound pressure level distributions in all models 
with both materials, while comparing different types of sound sources (point, line and surface). 
The color map is positioned at the ear height of standing person (1.5 m). As expected, the sound 
pressure level is more uniform in the simulations with a surface source.  

The results show the noise reduction of absorptive materials is slightly less significant in the 
surface source rather than in a linear source and a point source. (Figures 7, 8, 9, and 10). 



N O V É  T R E N D Y  A K U S T I C K É H O  S P E K T R A  2 0 2 2  
�9�H�G�H�F�N�ê���U�H�F�H�Q�]�R�Y�D�Q�ê���]�E�R�U�Q�t�N | Peer-reviewed Proceedings 

 

89  
 

 
Figure 7. The color map of sound pressure level at different octave bands which shows the comparison 

between different types of sources and materials in option 1. 
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Figure 8. The color map of sound pressure level at different octave bands which shows the comparison 
between different types of sources and materials in option 2. 
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Figure 9. The color map of sound pressure level at different octave bands which shows the comparison 

between different types of sources in option 3 with artificial 100% absorptive wall surfaces. 
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Figure 10. The color map of sound pressure level at different octave bands which shows the comparison 

between different types of sources in option 3 with painted plaster wall surfaces. 
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5 Comparing SPL Differences in Section 
As mentioned before, two extra point receivers were positioned in the center of the halls to 
compare the SPL difference in a position of a receiver close to the source and a receiver at the 
standing ear height (Figure 4).  
Figure 11 shows the differences in sound pressure level Lp (dB) obtained by these two receivers 
for all three types of sources. The comparison between options is not the issue in this figure 
cause the distance between receiver 1 and 2 was not the same in all options, however, by looking 
to all the graphs individually, it shows when dealing with the rain noise as a surface sound 
source, the proximity of receiver to the source does not have any effect on the sound pressure 
level. While, as it is shown in Figure 11, the SPL differences for point source are significant in 
terms of changing the sound-receiver distance. It means the dispersion of the noise from a point 
to the entire horizontal surface-like rainfall noise- makes the sound environment of a place 
uniform not only in the horizontal direction but also in the vertical direction. It also conveys 
that, it is the architectural element in the halls such as the geometry of the place and the 
materials, which makes the rain noise-as a surface source- less disruptive rather than the 
source/receiver proximity.  

Figure 11. The difference of sound pressure level between receiver 1 and receiver 2 in all models and materials. 

6 Conclusion 
In this paper, results from preliminary study were shown. This research aims at the methodical 
investigation of these effects and suggestions/recommendations for architectural design, to 
reduce the disturbance of the rain noise in the rooms covered by the ETFE cushions. The 
influence of rain noise on sound pressure level distribution in large hall was discussed. Large 
structural skin surface (roof) was modelled as a surface source and results were compared with 
the simulations that has used point source and the linear source. In total, 18 simulations for 3 
different geometries, 3 types of source, and two different wall materials were carried out. The 
�V�L�P�X�O�D�W�L�R�Q�V�� �Z�H�U�H�� �S�H�U�I�R�U�P�H�G�� �L�Q�� �2�G�H�R�Q�Š�� �V�R�I�W�Z�D�U�H�� �Y�������� �Z�L�W�K�� �L�Q�S�X�W�� �G�D�W�D�� �I�R�U�� �U�D�L�Q�� �E�D�V�H�G�� �R�Q�� �W�K�H��
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noise prediction of the heavy rain following ISO standard (International Organization for 
Standardization [ISO], 2010; International Organization for Standardization [ISO], 2016). 
The outcome shows that adding absorption to the walls in case of low-height halls was not 
sufficient enough to reduce the rain noise disturbance. The effect of the additional wall 
absorption was significant only in case of narrow tall halls. 
Results from the presented preliminary simulations has shown that when modeling the rain 
noise as a surface sound source, the proximity to the source does not have much influence on 
the sound pressure level. It means that the rain noise on structural skin (due to its large surface) 
is responsible for almost a uniform sound pressure level distribution in the entire room. The 
only exceptions are tall and narrow halls, where the influence of sound absorbing materials 
placed on the wall surfaces had impact. However, more research on this topic is necessary, and 
conclusions need to be confirmed by measurements in situ and further research. 
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EXTERNAL ENVELOPE OF TIMBERFRAME HOUSES �± ITS INTEGRITY IN 
RELATION TO AIR TIGHTNESS AND HEATING ENERGY 

�3�D�Y�R�O���6�H�G�O�i�N�����'�R�P�L�Q�L�N�D���%�~�U�\�R�Y�i�����5�R�]�i�O�L�D �9�D���R�Y�i�����5�y�E�H�U�W���8�K�U�t�Q�����=�X�]�D�Q�D���9�\�K�Q�i�O�L�N�R�Y�i 

1 Introduction  
�7�K�H���E�X�L�O�G�L�Q�J���V�H�F�W�R�U���D�F�F�R�X�Q�W�V���I�R�U�����������R�I���W�K�H���(�8�¶�V���H�Q�H�U�J�\���U�H�T�X�L�U�H�P�H�Q�W�V���D�Q�G���R�I�I�H�U�V���W�K�H���O�D�U�J�H�V�W��
single potential for energy efficiency. Reducing the energy demand in heating (or cooling) is 
an important element of decarbonisation policy and is essential for reducing energy bills and 
increasing thermal comfort of occupants. Therefore, heating energy consumption is a key 
parameter of a building, as it forms most of the operational costs and effects dependence on 
fossil fuels.  
Apart from location of a building, purpose, heating-ventilation-air conditioning (HVAC) 
systems and overall shape of a building, it is quality of building envelope and its integrity with 
highest impact on  heating energy. The importance is more significant in houses using 
mechanical ventilation with heat recovery (MVHR), as minor degradation of building envelope 
performance excessively reduce overall MVHR efficiency.  
Integrity of building envelope is often overlooked in design and construction process. The paper 
describes the building integrity assessment procedure by means of Blower Door in-situ testing 
to determine air tightness level, also with analysis for possible heating energy savings, as a 
result of immediate repairs during the testing procedure or later more complicated envelope 
corrections.  

2 Blower door testing �± air tightness 

 
Figure 1. Red pencil method principle (PASSIPEDIA 2021). 
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Due to specific issues with natural ventilation and in order to significantly reduce demand for 
building heat energy by using ventilation systems with heat recovery, air permeability of 
building envelope became an important issue. The key principle for planning the air tightness 
�R�I�� �D�� �E�X�L�O�G�L�Q�J�� �L�V�� �W�R�� �F�U�H�D�W�H�� �³�F�R�Q�W�L�Q�X�R�X�V�� �X�Q�L�Q�W�H�U�U�X�S�W�H�G�� �D�L�U�W�L�J�K�W�� �E�X�L�O�G�L�Q�J�� �H�Q�Y�H�O�R�S�H�´�� �W�K�D�W can be 
�R�X�W�O�L�Q�H�G�� �X�V�L�Q�J�� �W�K�H�� �³�U�H�G�� �S�H�Q�F�L�O�� �P�H�W�K�R�G�´���± Fig. 1. Any unintentional air leaks directly cause 
additional heat loss by air infiltration and compromise effectivity of MVHR ventilation.  

      
Figure 2. Blower Door Test being conducted in a house with OSB as main air barrier �± accessible and 

repairable; example of detected air leakage caused by inadequate taped vapour/air barrier foils. 

In timber frame construction the airtight layer is formed by oriented strand boards (OSB),  
various foils or by cross laminated timber (CLT) �± each material requires specific approach and 
provides unequal results. These materials are mostly hidden in the envelope structure �± and 
therefore the airtight layer is not repairable on finished house, what is specific problem for 
timberframe structures. Additionally, vulnerable materials like foils or taped joints get easily 
damaged during construction. Therefore, it is necessary to check and repair the airtight layer 
when it is fully accessible, as improvements on finished house simply can not be made at 
reasonable costs.  
A blower door test is used on buildings in order to quantify the amount of air leakage through 
its enclosure. The main advantage of the test is quick setup of the portable apparatus, almost 
immediate results and possibility to detect air leakage by smoke pen or anemometer, or 
sometimes rapidly by infrared camera.   

 
Figure 3. Example of data collected for blower door test on a house, with power law relationship and calculated 

parameters, result of the test n50[1/h]. 
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The air flow rate is described by power law relationship, where parameter Cenv and n(exp) 
describe airtightness of the building. The purpose of this process is to determine parameters for 
power law relationship, where graphical outcome is depicted on Fig. 3. Values of parameters 
are obtained by method of least squares, in order to calculate air flow rate through building 
envelope Qenv50 at standard pressure difference of 50 Pa.  
Overall result is expressed by n50 [1/h] air change rate @ 50Pa, calculated from Qenv50 [m3/h] 
and volume [m3] of a building. It is desirable to obtain as low values as possible, to minimise 
thermal loss by air infiltration. Maximal recommended/permitted values are stated in national 
standards, though these recommendations are missing in Slovak Technical Standards (STN). 

Table 1. Permitted values n50 describing building air tightness, in selected countries. 

air change rate n50 
Germany   

(DIN 4108-7) 
Austria  

���g�Q�R�U�P�����2�,�%-R6) 
Czech Republic 

(�ýSN 73 0540-2) 
Slovakia  

(STN 73-0540) 
houses with natural 

ventilation max. 3,0 h-1 max. 3,0 h-1 max. 4,5 h-1 not stated 

houses with MVHR max. 1,5 h-1 max. 1,5 h-1 max. 1,0 h-1 not stated 
passive houses (with 

MVHR) max. 0,6 h-1 max. 0,6 h-1 max. 0,6 h-1 recomm. 0,6 h-1 

3  Improvements based on blower door testing �± analysis 

Table 2. Overview of case study houses parameters. 
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In order to show effect of  building airtightness improvement, there were two case study 
timberframe houses selected. On both, initial blower door test was performed when the airtight 
layer was fully accessible, original n50 [1/h] results were calculated. Technicians then fixed all 
detected repairable air leakages, and second blower door test was done again with derived 
enhanced n50 [1/h] results. Heating energy consumption was calculated using Passive House 
Planning Package (PHPP) for all scenarios, and savings for electric heating were determined. 
As seen form Fig.4, improved airtightness of buildings causes significant heating energy 
reduction, as much as app. 13.000 kWh over 25 years in these cases �± though possible savings 
in other cases can vary significantly, depending on used material, design, workmanship and 
also on climate and HVAC systems. When electric heating is considered, the difference is as 
much as 2.000 Euro for the period �± and, in addition, energy prices will likely to grow 
significantly due to current geopolitical situation and inflation. 

 
Figure 4. Energy savings for case study houses, over 25 years. 

4 Conclusion 
The above analysis shows potential of heating energy savings by various upgrades of external 
building envelope, based on air-leakage detection by blower door testing. 
It often falls to the Government to lead, which to a certain extent it has been doing with 
standards and the law, initiatives for improving quality of buildings �± though there could be 
significant gaps in technical standards, as discussed earlier in building envelope airtightness 
requirements. 
Timberframe structures are especially sensitive to air leakage defects caused by wrong design 
or workmanship during construction, due to nature of its external envelope. Apart from 
ventilation heat recovery efficiency, there is also high risk of water vapour condensation within 
the structure and related damages. It is therefore essential to focus on this crucial aspect of the 
building process and check for possible defects when the airtight layer is accessible and can be 
easily and inexpensively fixed �± as there is only one chance to do it properly. 
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Summary 
External Envelope of Timberframe Houses �± its Integrity In Relation To Air Tightness 
and Heating Energy. Quality of building envelope and its integrity belongs to major factors 
affecting heating energy of a building. The importance is more significant in houses using 
mechanical ventilation with heat recovery, as minor degradation of building envelope 
performance excessively reduce overall efficiency of the ventilation system. Integrity of 
building envelope is often overlooked in design and construction process, as it is usually not 
crucial to standard customer or builder. The paper describes the building integrity assessment 
procedure by means of Blower Door in-situ testing, also with analysis for possible heating 
energy savings, as a result of immediate repairs during the testing procedure or later more 
complicated envelope corrections. If the air tightness testing is performed too late on fully 
finished building, it is usually impossible to make any improvements to the envelope, as main 
airtight layer is not accessible and therefore not repairable �± which is very specific for 
timberframe buildings. 

Keywords 
Air tightness; building envelope; heating energy; blower door test. 
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P�5�2�7�2�7�<�3�2�9�é��V�é�6�.�8�0�1�é��OBJEKT KATEDRY D�5�(�9�(�1�é�&�+��STAVIEB 
TECHNICKEJ UNIVERZITY VO ZVOLENE  

�3�D�W�U�L�N���â�W�R�P�S�I�����6�W�D�Q�L�V�O�D�Y���-�R�F�K�L�P�����5�y�E�H�U�W���8�K�U�t�Q 

1 �Ò�Y�R�G 
V �V�~�þ�D�V�Q�H�M�� �G�R�E�U�H�� �Q�H�N�R�Q�W�U�R�O�R�Y�D�W�H���Q�p�K�R�� �U�D�V�W�X�� �F�L�H�Q�� �H�Q�H�U�J�L�t�� �D �V�W�D�Y�H�E�Q�ê�F�K�� �P�D�W�H�U�L�i�O�R�Y�� �M�H�� �G�{�O�H�å�L�W�p��
viac �D�N�R�� �N�H�G�\�N�R���Y�H�N�� �S�U�H�G�W�ê�P�� �U�L�H�ã�L�"�� �N�R�P�S�O�H�[�Q�ê�� �Q�i�Y�U�K�� �Q�R�Y�ê�F�K�� �E�X�G�R�Y�� �] �K���D�G�L�V�N�D�� �L�F�K��
�P�D�W�H�U�L�i�O�R�Y�p�K�R���]�O�R�å�H�Q�L�D���D �V�N�O�D�G�L�H�E���R�E�D�O�R�Y�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t�����3�U�L���F�H�O�N�R�Y�R�P���K�R�G�Q�R�W�H�Q�t���H�Q�H�U�J�H�W�L�F�N�H�M��
�Q�i�U�R�þ�Q�R�V�W�L�� �E�X�G�R�Y���� �Y�]�K���D�G�R�P�� �Q�D�� �V�~�þ�D�V�Q�p�� �S�R�å�L�D�G�D�Y�N�\�� �D�� �W�U�H�Q�G�\���� �M�H�� �S�R�W�U�H�E�Q�p�� �]�D�P�H�U�D�"�� �V�D�� �Q�D��
�]�Q�t�å�H�Q�L�H�� �V�S�R�W�U�H�E�\�� �H�Q�H�U�J�L�H�� �Q�D�� �Y�\�N�X�U�R�Y�D�Q�L�H�� �þ�R���� �R�N�U�H�P�� �L�Q�p�K�R���� �V�~�Y�L�V�t�� �D�M�� �V �N�Y�D�O�L�W�Q�ê�P�� �Q�i�Y�U�K�R�P��
�Y�ã�H�W�N�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t���W�Y�R�U�L�D�F�L�F�K���R�E�D�O�R�Y�ê���S�O�i�ã�"���E�X�G�R�Y�� 
Z �K���D�G�L�V�N�D���H�Q�H�U�J�H�W�L�F�N�H�M���K�R�V�S�R�G�i�U�Q�R�V�W�L���D �G�R�S�D�G�R�Y���Q�D���å�L�Y�R�W�Q�p���S�U�R�V�W�U�H�G�L�H���P�i���G�U�H�Y�R�V�W�D�Y�E�D���Y�L�D�F�H�U�R��
�Y�ê�K�R�G���� �2�N�U�H�P�� �~�V�S�R�U�� �S�U�L�� �S�U�H�Y�i�G�]�N�R�Y�H�M�� �V�S�R�W�U�H�E�H�� �H�Q�H�U�J�L�H�� �S�R�V�N�\�W�X�M�H�� �X�U�þ�L�W�ê�� �S�U�L�H�V�W�R�U�� �S�U�H�� �~�V�S�R�U�\��
�G�D�Q�p���V�D�P�R�W�Q�R�X���S�R�G�V�W�D�W�R�X���]�i�N�O�D�G�Q�p�K�R���N�R�Q�ã�W�U�X�N�þ�Q�p�K�R���P�D�W�H�U�L�i�O�X���± �G�U�H�Y�D�����'�U�H�Y�R���D�N�R���S�U�t�U�R�G�Q�i���D��
�R�E�Q�R�Y�L�W�H���Q�i�� �V�X�U�R�Y�L�Q�D�� �P�i�� �Y�ê�K�R�G�\�� �Y�R�þ�L�� �R�V�W�D�W�Q�ê�P�� �V�W�D�Y�H�E�Q�ê�P�� �P�D�W�H�U�L�i�O�R�P�� �]��
�S�R�K���D�G�X �P�L�Q�L�P�i�O�Q�\�F�K�� �H�Q�H�U�J�H�W�L�F�N�ê�F�K�� �Q�i�U�R�N�R�Y�� �Q�D�� �V�S�U�D�F�R�Y�D�Q�L�H���� �S�U�H�S�U�D�Y�X�� �D zapracovanie do 
�V�W�D�Y�E�\���� �'�U�H�Y�R�� �D�N�R�� �R�E�Q�R�Y�L�W�H���Q�ê�� �N�R�Q�ã�W�U�X�N�þ�Q�ê�� �P�D�W�H�U�L�i�O �M�H�� �V�W�i�O�H�� �Y�R�� �Y�l�þ�ã�H�M�� �P�L�H�U�H�� �V�S�U�H�Y�i�G�]�D�Q�p��
v �U�i�P�F�L�� �G�U�H�Y�R�V�W�D�Y�E�\�� �P�D�W�H�U�L�i�O�P�L�� �Q�D�� �R�E�Q�R�Y�L�W�H���Q�H�M�� �D �S�U�t�U�R�G�Q�H�M�� �E�i�]�H���� �þ�R�� �M�H�� �K�O�D�Y�Q�ê�P�� �]�i�P�H�U�R�P��
�Q�i�Y�U�K�X�� �D �Y�ê�V�W�D�Y�E�\�� �S�U�R�W�R�W�\�S�R�Y�p�� �Y�ê�V�N�X�P�Q�p�K�R�� �R�E�M�H�N�W�X���± �U�H�D�O�L�]�i�F�L�D�� �G�U�H�Y�R�V�W�D�Y�E�\�� �V �S�R�X�å�L�W�t�P��
�S�U�t�U�R�G�Q�ê�F�K���N�R�Q�ã�W�U�X�N�þ�Q�ê�F�K���P�D�W�H�U�L�i�O�R�Y�� 
�3�U�R�W�R�W�\�S�R�Y�ê���Y�ê�V�N�X�P�Q�ê���R�E�M�H�N�W���S�U�H���Y�ê�V�N�X�P���W�H�S�H�O�Q�R-�W�H�F�K�Q�L�F�N�ê�F�K�����Y�O�K�N�R�V�W�Q�ê�F�K���D �H�Q�H�U�J�H�W�L�F�N�ê�F�K��
�Y�O�D�V�W�Q�R�V�W�t�� �Y�]�Q�L�N�R�O�� �Y �U�i�P�F�L�� �S�U�R�M�H�N�W�X���$�3�9�9�� �³�8�O�W�U�D-�Q�t�]�N�R�H�Q�H�U�J�H�W�L�F�N�p�� �]�H�O�H�Q�p�� �E�X�G�R�Y�\�� �Q�D�� �E�i�]�H��
�R�E�Q�R�Y�L�W�H���Q�H�M���V�X�U�R�Y�L�Q�\���G�U�H�Y�D�´���Y���V�S�R�O�X�S�U�i�F�H���.�D�W�H�G�U�\���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E���'�)���7�8���Y�R���=�Y�R�O�H�Q�H���V�R��
�V�W�D�Y�H�E�Q�ê�P�L���I�L�U�P�D�P�L���D �G�R�G�i�Y�D�W�H���P�L���N�R�Q�ã�W�U�X�N�þ�Q�ê�F�K���P�D�W�H�U�L�i�O�R�Y�� 
�+�O�D�Y�Q�ê�P���F�L�H���R�P���Q�i�Y�U�K�X���D �Y�ê�V�W�D�Y�E�\���S�U�R�W�R�W�\�S�R�Y�p�K�R���Y�ê�V�N�X�P�Q�p�K�R���R�E�M�H�N�W�X���E�R�O�R���V�N���E�L�"���S�U�t�U�R�G�Q�p��
�L�]�R�O�D�þ�Q�p�� �P�D�W�H�U�L�i�O�\�� �V �S�U�R�W�R�W�\�S�R�Y�ê�P�L���� �U�H�V�S���� �L�Q�R�Y�R�Y�D�Q�ê�P�L�� �Q�R�V�Q�ê�P�L�� �N�R�Q�ã�W�U�X�N�F�L�D�P�L�� �R�E�Y�R�G�R�Y�ê�F�K��
�V�W�L�H�Q�� �Q�D�� �E�i�]�H�� �G�U�H�Y�D�� �D �Y�ê�V�N�X�P�� �L�F�K�� �W�H�S�H�O�Q�R-�W�H�F�K�Q�L�F�N�ê�F�K�� �D �Y�O�K�N�R�V�W�Q�ê�F�K�� �Y�O�D�V�W�Q�R�V�W�t���� �&�L�H���R�P��
�S�U�t�V�S�H�Y�N�X���M�H���L�Q�I�R�U�P�R�Y�D�"���ã�L�U�ã�L�X���R�G�E�R�U�Q�~���Y�H�U�H�M�Q�R�V�"���R jednom z �Y�ê�V�W�X�S�R�Y���V�S�R�P�t�Q�D�Q�p�K�R���S�U�R�M�H�N�W�X��
APVV a �S�U�H�G�R�V�W�U�L�H�"�� �~�þ�H�O�� �Y�\�X�å�L�W�L�D�� �Y�ê�V�N�X�P�Q�p�K�R�� �R�E�M�H�N�W�X���� �U�H�V�S���� �Y�t�]�L�H�� �Y �R�E�O�D�V�W�L�� �Y�ê�V�N�X�P�X�� �G�R��
�E�X�G�~�F�H�K�R���R�E�G�R�E�L�D�� 

2 �.�R�Q�ã�W�U�X�N�F�L�D���S�U�R�W�R�W�\�S�R�Y�p�K�R���R�E�M�H�N�W�X���Q�D���E�i�]�H���G�U�H�Y�D 
�.�R�Q�ã�W�U�X�N�F�L�D���S�U�R�W�R�W�\�S�R�Y�p�K�R���Y�ê�V�N�X�P�Q�p�K�R���R�E�M�H�N�W�X���S�R�]�R�V�W�i�Y�D���] �W�U�R�F�K���U�{�]�Q�\�F�K���Q�R�V�Q�ê�F�K���V�\�V�W�p�P�R�Y����
�N�U�t�å�R�P�� �N�O�L�Q�F�R�Y�D�Q�p�K�R���P�D�V�t�Y�Q�H�K�R�� �G�U�H�Y�D���� �Y�\���D�K�þ�H�Q�ê�F�K�� �U�H�E�U�t�N�R�Y�ê�F�K�� �Q�R�V�Q�t�N�R�Y�� �D dreveno-
�V�O�D�P�H�Q�p�K�R�� �N�R�Q�ã�W�U�X�N�þ�Q�p�K�R�� �V�\�V�W�p�P�X���� �+�O�D�Y�Q�i�� �þ�D�V�"�� �R�E�M�H�N�W�X�� �M�H�� �W�Y�R�U�H�Q�i�� �] jednej polovice 
�P�D�V�t�Y�Q�\�P�L�� �0�+�0�� �E�O�R�N�P�L�� �D z �G�U�X�K�H�M�� �Y�\���D�K�þ�H�Q�ê�P�L�� �U�H�E�U�t�N�R�Y�ê�P�L�� �Q�R�V�Q�t�N�P�L���� �'�U�H�Y�R-�V�O�D�P�H�Q�p��
�S�D�Q�H�O�\���V�~���S�R�X�å�L�W�p���D�N�R���R�E�Y�R�G�R�Y�i���N�R�Q�ã�W�U�X�N�F�L�D���Y �þ�D�V�W�L���]�i�G�Y�H�U�L�D�����2�E�U�i�]�R�N����.). 
�3�R�S�L�V���S�R�X�å�L�W�ê�F�K���Q�R�V�Q�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t�� 
1) �.�U�t�å�R�P���N�O�L�Q�F�R�Y�D�Q�p���P�D�V�t�Y�Q�H���G�U�H�Y�R���± tzv. MHM (z nem. Massiv-Holz-�0�D�X�H�U�����E�O�R�N�\�����N�W�R�U�p��

�S�R�]�R�V�W�i�Y�D�M�~�� �] �Q�H�S�i�U�Q�H�K�R�� �S�R�þ�W�X�� �Q�D�� �V�H�E�D�� �Q�D�Y�]�i�M�R�P�� �N�R�O�P�ê�F�K�� �Y�U�V�W�L�H�Y�� ���R�E�G�R�E�Q�H�� �D�N�R�� �&�/�7����
�V�S�R�M�H�Q�ê�F�K���P�H�G�]�L �V�H�E�R�X���K�O�L�Q�t�N�R�Y�ê�P�L���N�O�L�Q�F�D�P�L���E�H�]���S�R�X�å�L�W�L�D���O�H�S�L�G�O�D���D �L�Q�ê�F�K���V�S�R�M�t�Y�������2�E�U�i�]�R�N��
1.). 
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�2�E�U�i�]�R�N������ �.�U�t�å�R�P���N�O�L�Q�F�R�Y�D�Q�p���P�D�V�t�Y�Q�H���G�U�H�Y�R�������I�R�W�R�����6�����-�R�F�K�L�P�����3�����â�W�R�P�S�I��. 

2) �9�\���D�K�þ�H�Q�p���U�H�E�U�t�N�R�Y�p���Q�R�V�Q�t�N�\���± �Q�R�V�Q�t�N�\���W�Y�R�U�H�Q�p���K�O�D�Y�Q�R�X�����S�U�L�P�i�U�Q�R�X�����þ�D�V�"�R�X���] �P�D�V�t�Y�Q�H�K�R��
�N�R�Q�ã�W�U�X�N�þ�Q�p�K�R�� �G�U�H�Y�D�� ���.�9�+������ �N�W�R�U�i�� �S�U�H�E�H�U�i�� �Q�R�V�Q�~�� �I�X�Q�N�F�L�X�� �D �V�H�N�X�Q�G�i�U�Q�\�P�� �V�X�E�W�t�O�Q�\�P��
�S�U�Y�N�R�P�����N�W�R�U�ê���S�R�V�N�\�W�X�M�H���S�H�Y�Q�ê���S�R�G�N�O�D�G���S�U�H���N�R�W�Y�H�Q�L�H���Y�R�Q�N�D�M�ã�H�M���W�H�S�H�O�Q�H�M���L�]�R�O�i�F�L�H�����2�E�D���S�U�Y�N�\��
�V�~�� �Q�D�Y�]�i�M�R�P�� �V�S�R�M�H�Q�p�� �S�U�R�V�W�U�H�G�Q�t�F�W�Y�R�P�� �S�U�L�H�þ�R�N�� �X�P�L�H�V�W�Q�H�Q�ê�F�K v �S�U�H�G�S�t�V�D�Q�ê�F�K�� �U�R�]�R�V�W�X�S�R�F�K��
���W�]�Y�����U�H�E�U�t�N�\���������2�E�U�i�]�R�N����.) 

 

 

 

 

 

 

 

 

 

 

 

�2�E�U�i�]�R�N������ �9�\���D�K�þ�H�Q�ê���U�H�E�U�t�N�R�Y�ê���Q�R�V�Q�t�N�������D�X�W�R�U�����3�����â�W�R�P�S�I�����I�R�W�R�����5�����8�K�U�t�Q��. 

3) Dreveno-�V�O�D�P�H�Q�ê���N�R�Q�ã�W�U�X�N�þ�Q�ê���V�\�V�W�p�P���(�F�R�&�R�F�R�Q���± �S�D�Q�H�O���S�R�]�R�V�W�i�Y�D�M�~�F�L���] dvojitej drevenej 
�Q�R�V�Q�H�M���N�R�Q�ã�W�U�X�N�F�L�H���Y�\�S�O�Q�H�Q�H�M���O�L�V�R�Y�D�Q�R�X���V�O�D�P�H�Q�R�X���L�]�R�O�i�F�L�R�X�����= �Y�R�Q�N�D�M�ã�H�M���V�W�U�D�Q�\���V�D���S�D�Q�H�O�\��
�R�S�O�i�ã�"�X�M�~���G�L�I�~�]�Q�R�X���P�H�P�E�U�i�Q�R�X���D���G�U�H�Y�R�Y�O�i�N�Q�L�W�R�X���G�R�V�N�R�X�����3�U�L�H�þ�Q�H���V�W�X�å�H�Q�L�H�����U�H�V�S�����]�D�Y�H�W�U�H�Q�L�H��
�]�D�E�H�]�S�H�þ�X�M�~�� �G�U�H�Y�H�Q�p�� �G�L�D�J�R�Q�i�O�Q�H�� �S�U�Y�N�\�� �Y �U�R�Y�L�Q�H�� �G�Y�R�M�L�W�H�M�� �Q�R�V�Q�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H�� �S�D�Q�H�O�R�Y��
���V�H�J�P�H�Q�W�R�Y�������2�E�U�i�]�R�N 3.). 

�3�U�L�H�þ�Q�\���S�U�L�H�U�H�]���0�+�0���E�O�R�N�X 
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�2�E�U�i�]�R�N������ Dreveno-�V�O�D�P�H�Q�ê���N�R�Q�ã�W�U�X�N�þ�Q�ê���V�\�V�W�p�P���(�F�R�&�R�F�R�Q�������I�R�W�R�����3�����â�W�R�P�S�I��. 

�&�L�H���R�P���Q�i�Y�U�K�X���E�R�O�R���Y�K�R�G�Q�H���V�N���E�L�"���Y�\�E�U�D�Q�p���N�R�Q�ã�W�U�X�N�þ�Q�p���V�\�V�W�p�P�\���G�R���M�H�G�Q�p�K�R���F�H�O�N�X���D �Y�\�W�Y�R�U�L�"��
�U�H�S�U�H�]�H�Q�W�D�W�t�Y�Q�X���N�R�Q�ã�W�U�X�N�F�L�X���G�U�H�Y�R�V�W�D�Y�E�\���S�U�H�����D�O�ã�t���Y�ê�V�N�X�P���W�H�S�H�O�Q�R-�W�H�F�K�Q�L�F�N�ê�F�K���D vlhko�V�W�Q�ê�F�K��
�Y�O�D�V�W�Q�R�V�W�t�� �R�E�D�O�R�Y�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t���� �1�D��O�E�U�i�]�N�R�F�K�� �� �± 6. �V�~�� �S�R�V�W�X�S�Q�H�� �]�R�E�U�D�]�H�Q�p�� �S�{�G�R�U�\�V�Q�p��
�U�L�H�ã�H�Q�L�H���D �S�U�L�H�þ�Q�H���U�H�]�\���S�U�R�W�R�W�\�S�R�Y�p�K�R���R�E�M�H�N�W�X���Q�D���E�i�]�H���G�U�H�Y�D�� 

 

�2�E�U�i�]�R�N������ �3�U�R�W�R�W�\�S�R�Y�ê���Y�ê�V�N�X�P�Q�ê���R�E�M�H�N�W���.�'�6���7�8�=�9�2�����S�{�G�R�U�\�V�������1�3�������D�X�W�R�U�����3�����â�W�R�P�S�I��. 

MHM bloky 
�9�\���D�K�þ�H�Q�p���U�H�E�U�t�N�R�Y�p���Q�R�V�Q�t�N�\ 
Dreveno-�V�O�D�P�H�Q�ê���V�\�V�W�p�P���(�F�R�&�R�F�R�Q 
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�2�E�U�i�]�R�N������ �3�U�L�H�þ�Q�\���U�H�]���R�E�M�H�N�W�R�P���$-�$�����K�U�X�E�i���V�W�D�Y�E�D�������D�X�W�R�U�����3�����â�W�R�P�S�I��. 

 

�2�E�U�i�]�R�N������ �3�U�L�H�þ�Q�\���U�H�]���R�E�M�H�N�W�R�P���%-�%�����K�U�X�E�i���V�W�D�Y�E�D�������D�X�W�R�U�����3�����â�W�R�P�S�I��. 

3 �)�X�Q�N�F�L�D���S�U�R�W�R�W�\�S�R�Y�p�K�R���R�E�M�H�N�W�X���Q�D���E�i�]e dreva 
�Ò�þ�H�O�R�P�� �S�U�R�W�R�W�\�S�R�Y�p�K�R�� �Y�ê�V�N�X�P�Q�p�K�R�� �R�E�M�H�N�W�X�� �Q�D�� �E�i�]�H�� �G�U�H�Y�D�� �M�H�� �S�U�L�P�i�U�Q�H�� �Y�ê�V�N�X�P�� �W�H�S�H�O�Q�R-
�W�H�F�K�Q�L�F�N�ê�F�K���D �Y�O�K�N�R�V�W�Q�ê�F�K���Y�O�D�V�W�Q�R�V�W�t���U�{�]�Q�\�F�K���W�\�S�R�Y���R�E�D�O�R�Y�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t�����N�W�R�U�p���V�~���V�~�þ�D�V�"�R�X��
�M�H�K�R�� �N�R�Q�ã�W�U�X�N�F�L�H�� �Y �U�H�i�O�Q�\�F�K�� �H�[�W�H�U�L�p�U�R�Y�ê�F�K�� �S�R�G�P�L�H�Q�N�D�F�K���± �S�R�G�O�D�K�D�� �Q�D�G�� �W�H�U�p�Q�R�P���� �R�E�Y�R�G�R�Y�p��
�V�W�H�Q�\���� �V�W�U�R�S�� �S�R�G�� �Q�H�Y�\�N�X�U�R�Y�D�Q�ê�P�� �S�U�L�H�V�W�R�U�R�P���� �M�H�G�Q�R�� �D �G�Y�R�M�S�O�i�ã�"�R�Y�i�� �S�O�R�F�K�i�� �V�W�U�H�F�K�D���� �9 �U�i�P�F�L��
�M�H�G�Q�R�W�O�L�Y�ê�F�K�� �R�E�D�O�R�Y�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t�� �V�~�� �S�R�X�å�L�W�p�� �U�{�]�Q�H�� �W�\�S�\�� �W�H�S�H�O�Q�ê�F�K�� �L�]�R�O�i�F�L�t�� �S�U�H�� �Y�ê�V�N�X�P�� �L�F�K��
�Y�S�O�\�Y�X���Q�D���F�H�O�N�R�Y�p���Y�O�D�V�W�Q�R�V�W�L���D �Y�O�K�N�R�V�"���Y���N�R�Q�ã�W�U�X�N�F�L�i�F�K�� 
�9�ê�V�N�X�P�Q�ê���R�E�M�H�N�W���S�R�Q�~�N�D���D�M���P�R�å�Q�R�V�W�L���Y�ê�V�N�X�P�X���U�{�]�Q�\�F�K���N�R�Q�ã�W�U�X�N�þ�Q�ê�F�K���V�N�O�D�G�L�H�E���I�U�D�J�P�H�Q�W�R�Y��
�R�E�Y�R�G�R�Y�ê�F�K�� �V�W�L�H�Q���� �N�W�R�U�p�� �M�H�� �P�R�å�Q�p�� �]�D�E�X�G�R�Y�D�"�� �G�R�� �Y�ê�V�N�X�P�Q�ê�F�K�� �R�W�Y�R�U�R�Y�� �Y �U�i�P�F�L�� �N�D�å�G�H�M��
z �R�E�Y�R�G�R�Y�ê�F�K���V�W�L�H�Q���R�E�M�H�N�W�X�����V�O�~�å�L�D�F�L�F�K���Q�D���W�H�Q�W�R���~�þ�H�O ���2�E�U�i�]�R�N����.). 
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�2�E�U�i�]�R�N������ �9�ê�V�N�X�P�Q�p���R�W�Y�R�U�\���Y�\�S�O�Q�H�Q�p���I�U�D�J�P�H�Q�W�P�L���N�R�Q�ã�W�U�X�N�F�L�H���R�E�Y�R�G�R�Y�ê�F�K���V�W�L�H�Q�������I�R�W�R�����3�����â�W�R�P�S�I�����5�����8�K�U�t�Q��. 

V �U�i�P�F�L�� �R�W�Y�R�U�R�Y�ê�F�K�� �Y�ê�S�O�Q�t�� �V�D�� �E�X�G�~�� �Y �R�E�M�H�N�W�H�� �V�N�~�P�D�"�� �D�M�� �W�H�S�H�O�Q�R-�W�H�F�K�Q�L�F�N�p�� �D�� �Y�O�K�N�R�V�W�Q�p��
�Y�O�D�V�W�Q�R�V�W�L�� �R�N�H�Q�Q�ê�F�K�� �N�R�Q�ã�W�U�X�N�F�L�t���� �9 �R�E�G�R�E�t�� �Q�D�V�O�H�G�X�M�~�F�L�F�K�� �U�R�N�R�Y�� �M�H�� �S�O�i�Q�R�Y�D�Q�ê�� �Y�êskum 
�R�E�Y�R�G�R�Y�H�M�� �R�V�D�G�]�R�Y�D�F�H�M�� �ã�N�i�U�\�� �N�R�Q�ã�W�U�X�N�F�L�t�� �G�U�H�Y�R-�K�O�L�Q�t�N�R�Y�ê�F�K�� �R�N�L�H�Q�� �] �S�R�K���D�G�X�� �Y�O�K�N�R�V�W�L��
a �W�H�S�O�R�W�Q�p�K�R���V�S�i�G�X���Y detailoch osadenia. 

4 �6�N�O�D�G�E�D���V�W�L�H�Q���D���N�R�Q�ã�W�U�X�N�þ�Q�p���P�D�W�H�U�L�i�O�\ 
�1�R�V�Q�i�� �N�R�Q�ã�W�U�X�N�F�L�D�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �N�R�Q�ã�W�U�X�N�þ�Q�ê�F�K�� �V�\�V�W�p�P�R�Y�� �M�H�� �Y�\�U�R�E�H�Q�i�� �]�� �N�R�Q�ã�W�U�X�N�þ�Q�p�K�R��
smrekov�p�K�R���U�H�]�L�Y�D���W�U�L�H�G�\���S�H�Y�Q�R�V�W�L���&���������0�D�V�t�Y�Q�H���N�O�L�Q�F�R�Y�D�Q�p���S�D�Q�H�O�\�����0�+�0���E�O�R�N�\�����D dreveno-
�V�O�D�P�H�Q�ê���V�\�V�W�p�P���(�F�R�&�R�F�R�Q���S�U�H�G�V�W�D�Y�X�M�~���F�H�U�W�L�I�L�N�R�Y�D�Q�p���V�W�D�Y�H�E�Q�p���Y�ê�U�R�E�N�\�����=�i�N�O�D�G�Q�p���N�R�Q�ã�W�U�X�N�þ�Q�p��
�V�N�O�D�G�E�\���R�E�Y�R�G�R�Y�ê�F�K���V�W�L�H�Q���S�U�R�W�R�W�\�S�R�Y�p�K�R���R�E�M�H�N�W�X���V�~���Q�D��O�E�U�i�]�N�X������ 
 

    
�2�E�U�i�]�R�N������ �.�R�Q�ã�W�U�X�N�þ�Q�p���V�N�O�D�G�E�\���R�E�Y�R�G�R�Y�ê�F�K���V�W�L�H�Q���Y�ê�V�N�X�P�Q�p�K�R���R�E�M�H�N�W�X�������D�X�W�R�U�����3�����â�W�R�P�S�I��. 
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�3�R�S�L�V���V�N�O�D�G�L�H�E���R�E�Y�R�G�R�Y�ê�F�K���V�W�L�H�Q���S�R�G���D��O�E�U�i�]�N�D����.: 
a) �6�N�O�D�G�E�D���N�R�Q�ã�W�U�X�N�F�L�H���V �Y�\���D�K�þ�H�Q�ê�P�L���Q�R�V�Q�t�N�P�L�������2�E�U�i�]�R�N�������D�� 
�x SDK doska GKF  12,5 mm 
�x OSB 4  15 mm 
�x �Y�\���D�K�þ�H�Q�ê���U�H�E�U�t�N�R�Y�ê���Q�R�V�Q�t�N�������W�H�S�����L�]�R�O�i�F�L�D���U�{�]�Q�H�K�R���G�U�X�K�X 400 mm 
�x �W�H�S�����L�]�R�O�i�F�L�D���6�7�(�,�&�2���S�U�R�W�H�F�W�� 60 mm 
�x �I�D�V�i�G�Q�D���R�P�L�H�W�N�D�������G�U�H�Y�H�Q�ê���I�D�V�i�G�Q�\���R�E�N�O�D�G 15 / 20 mm 
b) �6�N�O�D�G�E�D���N�R�Q�ã�W�U�X�N�F�L�H���V �0�+�0���S�D�Q�H�O�R�Y�������2�E�U�i�]�R�N�������E�� 
�x SDK doska GKF  12,5 mm 
�x MHM panely 120 mm 
�x �Y�\���D�K�þ�H�Q�p���U�H�E�U�t�N�R�Y�p���Q�R�V�Q�t�N�\�������W�H�S�����L�]�R�O�i�F�L�D �U�{�]�Q�H�K�R���G�U�X�K�X 280 mm 
�x �G�U�H�Y�R�Y�O�i�N�Q�L�W�i���W�H�S�����L�]�R�O�i�F�L�D���6�7�(�,�&�2���S�U�R�W�H�F�W�� 60 mm 
�x �I�D�V�i�G�Q�D���R�P�L�H�W�N�D 15 mm 
c) �6�N�O�D�G�E�D���N�R�Q�ã�W�U�X�N�F�L�H���G�U�H�Y�H�Q�R-�V�O�D�P�H�Q�p�K�R���V�\�V�W�p�P�X���(�F�R�&�R�F�R�Q�������2�E�U�i�]�R�N�������F�� 
�x SDK doska �± RigiStabil 12,5 mm 
�x �V�\�V�W�p�P���(�F�R�&�R�F�R�Q���± �G�Y�R�M�L�W�ê���Q�R�V�Q�ê���U�i�P�������V�O�D�P�H�Q�i���L�]�R�O�i�F�L�D 400 mm 
�x �G�U�H�Y�R�Y�O�i�N�Q�L�W�i���W�H�S�����L�]�R�O�i�F�L�D���6�7�(�,�&�2���S�U�R�W�H�F�W 60 mm 
�x �R�G�Y�H�W�U�D�Q�i���Y�]�G�X�F�K�R�Y�i���P�H�G�]�H�U�D���± �Q�R�V�Q�ê���U�R�ã�W���S�R�G���R�E�N�O�D�G 40 mm 
�x �G�U�H�Y�H�Q�ê���I�D�V�i�G�Q�\���R�E�N�O�D�G 20 mm 
�3�U�H�� �Y�ê�V�N�X�P�� �W�H�S�H�O�Q�R-�W�H�F�K�Q�L�F�N�ê�F�K�� �D �Y�O�K�N�R�V�W�Q�ê�F�K�� �Y�O�D�V�W�Q�R�V�W�t�� �U�{�]�Q�\�F�K�� �W�H�S�H�O�Q�ê�F�K�� �L�]�R�O�i�F�L�t�� �Y��
�R�E�D�O�R�Y�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�i�F�K�� �G�U�H�Y�R�V�W�D�Y�L�H�E�� �V�~�� �Y �S�R�G�O�D�K�H���� �R�E�Y�R�G�R�Y�ê�F�K�� �V�W�H�Q�i�F�K�� �D �V�W�U�H�F�K�H�� �S�R�X�å�L�W�p��
�W�L�H�W�R���W�\�S�\���W�H�S�H�O�Q�ê�F�K���L�]�R�O�i�F�L�t�� 
1. �G�U�H�Y�R�Y�O�i�N�Q�L�W�i���L�]�R�O�i�F�L�D���6�7�(�,�&�2���I�O�H�[�������� 
2. �I�~�N�D�Q�i���G�U�H�Y�R�Y�O�i�N�Q�L�W�i���L�]�R�O�i�F�L�D���6�7�(�,�&�2���=�H�O�O 
3. �I�~�N�D�Q�i���F�H�O�X�O�y�]�R�Y�i���L�]�R�O�i�F�L�D���6�7�(�,�&�2���I�O�R�F 
4. �I�~�N�D�Q�i���V�O�D�P�H�Q�i���L�]�R�O�i�F�L�D���7�(�3ORE 
5. �N�R�Q�R�S�Q�p���Y�O�i�N�Q�R���± �I�~�N�D�Q�i���L�]�R�O�i�F�L�D���7�(�3�2�5�( 
6. �N�R�Q�R�S�Q�p���S�D�]�G�H�U�L�H���± �I�~�N�D�Q�i���L�]�R�O�i�F�L�D���7�(�3�2�5�( 
7. �R�Y�þ�L�D���Y�O�Q�D 
8. �N�R�U�N�R�Y�i���W�H�S�H�O�Q�i���L�]�R�O�i�F�L�D���7�(�3�2�5�(���± �N�R�U�N�R�Y�ê���J�U�D�Q�X�O�i�W 
9. �I�~�N�D�Q�i���L�]�R�O�i�F�L�D���] �P�L�Q�H�U�i�O�Q�\�F�K���Y�O�i�N�L�H�Q���± SUPAFIL 

5 �9�ê�U�R�E�D���D �P�R�Q�W�i�å 
�9�ê�U�R�E�D���M�H�G�Q�R�W�O�L�Y�ê�F�K���þ�D�V�W�t���S�U�R�W�R�W�\�S�R�Y�p�K�R���Y�ê�V�N�X�P�Q�p�K�R���R�E�M�H�N�W�X���S�U�H�E�L�H�K�D�O�D���Y �S�U�L�H�V�W�R�U�R�F�K���G�L�H�O�Q�t��
Technickej univerzity vo Zvolene alebo priamo na stavenisku v �D�U�H�i�O�L���X�Q�L�Y�H�U�]�L�W�\�����&�H�U�W�L�I�L�N�R�Y�D�Q�ê��
�V�W�D�Y�H�E�Q�ê�� �V�\�V�W�p�P�� �] �0�+�0�� �S�D�Q�H�O�R�Y�� �E�R�O�� �Y�\�U�R�E�H�Q�ê�� �Y �%�\�W�þ�L�� �I�L�U�P�R�X�� �)�R�U�H�V�W�� �S�U�R�J�U�H�V�V�� �V���U���R���� ���0�+�0��
Slovakia) a �V�\�V�W�p�P�� �(�F�R�&�R�F�R�Q���E�R�O�� �G�R�Y�H�]�H�Q�ê�� �] �Y�ê�U�R�E�Q�p�K�R�� �]�i�Y�R�G�X�� �Y �/�L�W�Y�H���� �1�D�� �Q�D�V�O�H�G�X�M�~�F�L�F�K��
O�E�U�i�]�N�R�F�K 9. �± 29. �M�H�� �F�K�U�R�Q�R�O�R�J�L�F�N�\�� �]�R�E�U�D�]�H�Q�i�� �Y�ê�U�R�E�D�� �M�H�G�Q�R�W�O�L�Y�ê�F�K�� �N�R�P�S�R�Q�H�Q�W�R�Y�� �V�W�D�Y�E�\��
���Y�\���D�K�þ�H�Q�p�� �Q�R�V�Q�t�N�\���� �S�D�Q�H�O�\�� �D �S�R�G�������� �U�H�V�S���� �V�D�P�R�W�Q�i�� �Y�ê�V�W�D�Y�E�D�� �S�U�R�W�R�W�\�S�R�Y�p�K�R�� �Y�ê�V�N�X�P�Q�p�K�R��
objektu. 
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�2�E�U�i�]�R�N������ �9�ê�U�R�E�D���S�U�R�W�R�W�\�S�R�Y�ê�F�K���Y�\���D�K�þ�H�Q�ê�F�K���U�H�E�U�t�N�R�Y�ê�F�K���Q�R�V�Q�t�N�R�Y�������I�R�W�R�����5�����8�K�U�t�Q��. 

 

 
�2�E�U�i�]�R�N�������� �0�R�Q�W�i�å���S�U�H�G�S�U�L�S�U�D�Y�H�Q�ê�F�K���S�R�G�O�D�K�R�Y�ê�F�K���S�D�Q�H�O�R�Y�������I�R�W�R�����3�����â�W�R�P�S�I��. 
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�2�E�U�i�]�R�N�������� �3�U�t�S�U�D�Y�D���P�R�Q�W�i�å�H���R�E�Y�R�G�R�Y�ê�F�K���V�W�L�H�Q���] MHM blokov a �U�H�E�U�t�N�R�Y�ê�F�K���Q�R�V�Q�t�N�R�Y�������I�R�W�R�����3���â�W�R�P�S�I��. 
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N O V É  T R E N D Y  A K U S T I C K É H O  S P E K T R A  2 0 2 2  
�9�H�G�H�F�N�ê���U�H�F�H�Q�]�R�Y�D�Q�ê���]�E�R�U�Q�t�N | Peer-reviewed Proceedings 

 

112  
 

 
 

 
 

�2�E�U�i�]�R�N�������� �0�R�Q�W�i�å���R�E�Y�R�G�R�Y�ê�F�K���V�W�L�H�Q���] MHM blokov. (foto: P. �â�W�R�P�S�I�����5�����8�K�U�t�Q��. 
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�2�E�U�i�]�R�N�������� �0�R�Q�W�i�å���V�W�U�R�S�Q�ê�F�K���S�D�Q�H�O�R�Y�������I�R�W�R�����3�����â�W�R�P�S�I��. 

 

 
�2�E�U�i�]�R�N�������� �0�R�Q�W�i�å���S�R�G�O�D�K�R�Y�ê�F�K���S�D�Q�H�O�R�Y���Y���þ�D�V�W�L���]�i�G�Y�H�U�L�D�������I�R�W�R�����3�����â�W�R�P�S�I��. 
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�2�E�U�i�]�R�N�������� �3�U�t�S�U�D�Y�D���]�i�N�O�D�G�R�Y�ê�F�K���S�U�D�K�R�Y���S�R�G���V�\�V�W�p�P���(�F�R�&�R�F�R�Q�������I�R�W�R�����3�����â�W�R�P�S�I��. 

 

  
�2�E�U�i�]�R�N�������� �0�R�Q�W�i�å���S�D�Q�H�O�R�Y���R�E�Y�R�G�R�Y�ê�F�K���V�W�L�H�Q���]�i�G�Y�H�U�L�D���± �V�\�V�W�p�P���(�F�R�&�R�F�R�Q�������I�R�W�R�����3�����â�W�R�P�S�I��. 
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�2�E�U�i�]�R�N�������� �3�U�t�S�U�D�Y�D���S�U�H�G���U�H�D�O�L�]�i�F�L�D���Y�U�F�K�Q�H�M���Q�D�G�V�W�D�Y�E�\���D �V�W�U�H�F�K�\���R�E�M�H�N�W�X�������I�R�W�R�����3�����â�W�R�P�S�I��. 

 

 
�2�E�U�i�]�R�N�������� �5�H�D�O�L�]�i�F�L�D���Q�D�G�V�W�D�Y�E�\���R�E�M�H�N�W�X���± �Y�ê�U�R�E�D���U�i�P�R�Y�H�M���N�R�Q�ã�W�U�X�Ncie na mieste stavby. (foto: S. Jochim). 



N O V É  T R E N D Y  A K U S T I C K É H O  S P E K T R A  2 0 2 2  
�9�H�G�H�F�N�ê���U�H�F�H�Q�]�R�Y�D�Q�ê���]�E�R�U�Q�t�N | Peer-reviewed Proceedings 

 

116  
 

 
�2�E�U�i�]�R�N�������� �5�H�D�O�L�]�i�F�L�D���Q�D�G�V�W�D�Y�E�\���R�E�M�H�N�W�X���± �U�i�P�R�Y�i���N�R�Q�ã�W�U�X�N�F�L�D���V���S�R�P�~�U�Q�L�F�R�X�������I�R�W�R�����3�����â�W�R�P�S�I��. 
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�2�E�U�i�]�R�N�������� Obkladanie panelov EcoCocon z �Y�R�Q�N�D�M�ã�H�M���D �Y�Q�~�W�R�U�Q�H�M���V�W�U�D�Q�\�������I�R�W�R�����5�����8�K�U�t�Q��. 

 



N O V É  T R E N D Y  A K U S T I C K É H O  S P E K T R A  2 0 2 2  
�9�H�G�H�F�N�ê���U�H�F�H�Q�]�R�Y�D�Q�ê���]�E�R�U�Q�t�N | Peer-reviewed Proceedings 

 

121  
 

 
�2�E�U�i�]�R�N�������� �5�H�D�O�L�]�i�F�L�D���S�R�G�O�D�K�R�Y�p���U�R�ã�W�X���Y �G�U�X�K�H�M���Y�U�V�W�Y�H���Y�R���Y�Q�~�W�U�L���R�E�M�H�N�W�X�������I�R�W�R�����3�����â�W�R�P�S�I��. 
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�2�E�U�i�]�R�N�������� �$�S�O�L�N�i�F�L�D���I�~�N�D�Q�ê�F�K���W�H�S�H�O�Q�ê�F�K���L�]�R�O�i�F�L�t�����V�O�D�P�\�����N�R�U�N�X�����G�U�H�Y�R�Y�O�i�N�Q�D�����F�H�O�X�O�y�]�\���D �P�L�Q�H�U�i�O�Q�H�M���L�]�R�O�i�F�L�H����

���I�R�W�R�����5�����8�K�U�t�Q��. 

�3�R���D�N�R�Y�D�Q�L�H 
�3�U�t�V�S�H�Y�R�N���Y�]�Q�L�N�R�O���Y���U�i�P�F�L���U�L�H�ã�H�Q�L�D���S�U�R�M�H�N�W�X���þ����APVV-17-�����������³�8�O�W�U�D-�Q�t�]�N�R�H�Q�H�U�J�H�W�L�F�N�p���]�H�O�H�Q�p��
�E�X�G�R�Y�\���Q�D���E�i�]�H���R�E�Q�R�Y�L�W�H���Q�H�M���V�X�U�R�Y�L�Q�\���G�U�H�Y�D�´���D���V�S�R�O�X�S�U�i�F�H���.�D�W�H�G�U�\���G�U�H�Y�H�Q�ê�F�K���V�W�D�Y�L�H�E���'�)���7�8��
vo Zvolene s firmami M-House, s.r.o., TEPORE s.r.o., Forest progress s.r.o., EcoCocon s.r.o., 
MARUNA s.r.o., SIGA, Rigips, Mintal s.r.o., MIRANO s.r.o., JAF HOLZ, ISOVER. 
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�'�U�H�Y�i�U�V�N�H�M���I�D�N�X�O�W�\. 2016. �þ. 2, s. 101-111. ISSN 1336-3824. 
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STANOVENIE H�/�$�'�Ë�1��A�.�8�6�7�,�&�.�e�+�2 V�é�.�2�1�8��SPRIADACIEHO 
V�5�(�7�(�1�1�Ë�.�$ M �(�5�$�1�Ë�0��KMITANIA  

�6�W�D�Q�L�V�O�D�Y���ä�L�D�U�Dn, Ondrej Chlebo�������X�E�R�P�t�U���â�R�R�ã 

1 �Ò�Y�R�G 
Jeden z �Q�D�M�þ�D�V�W�H�M�ã�t�F�K�� �]�G�U�R�M�R�Y���D�N�X�V�W�L�F�N�p�K�R���Y�O�Q�H�Q�L�D�����]�Y�X�N���� �K�O�X�N���� �M�H���P�H�F�K�D�Q�L�F�N�p���N�P�L�W�D�Q�L�H���W�X�K�H�M��
�N�R�Q�ã�W�U�X�N�F�L�H�� �D v hudobnom svete je to �Q�D�S�U�t�N�O�D�G���N�P�L�W�D�Q�L�H�� �V�W�U�~�Q�� �D s �Q�t�P�� �V�S�R�M�H�Q�p�K�R���Y�K�R�G�Q�p�K�R��
�W�X�K�p�K�R�� �S�U�R�V�W�U�H�G�L�D����A�N�X�V�W�L�F�N�p�� �N�P�L�W�D�Q�L�H�� ���Y�O�Q�H�Q�L�H���� �M�H�� �S�R�N�U�D�þ�R�Y�D�Q�L�H�� �P�H�F�K�D�Q�L�F�N�p�Ko kmitania 
���Y�L�E�U�i�F�L�t�����Y �W�H�N�X�W�R�P���S�U�R�V�W�U�H�G�t����Kmitanie komponentov �V�W�U�R�M�Q�p�K�R���]�D�U�L�D�G�H�Q�L�D���M�H���V�S�{�V�R�E�H�Q�p���M�H�K�R��
�G�\�Q�D�P�L�F�N�R�X�� �Q�H�G�R�N�R�Q�D�O�R�V�"�R�X���� �N�W�R�U�i�� �M�H�� �]�i�Y�L�V�O�i�� �R�G�� �N�Y�D�O�L�W�\�� �Y�ê�U�R�E�\�� �N�R�P�S�R�Q�H�Q�W�R�Y�� �V�W�U�R�M�D���� �L�F�K��
�P�R�Q�W�i�å�H���� �Y�\�Y�i�å�H�Q�L�D�� �U�R�W�X�M�~�F�L�F�K�� �N�R�P�S�R�Q�H�Q�W�R�Y����od �X�G�U�å�L�D�Y�D�Q�La �S�U�H�Y�i�G�]�N�R�Y�p�K�R�� �V�W�D�Y�X���� �Y�L�E�U�R-
�L�]�R�O�D�þ�Q�p�K�R�� �X�O�R�å�H�Q�L�D a �W�H�F�K�Q�R�O�R�J�L�F�N�p�K�R�� �S�U�R�F�H�V�X�� �0�H�F�K�D�Q�L�F�N�p�� �N�P�L�W�D�Q�L�H�� �M�H�� �X �Y�l�þ�ã�L�Q�\�� �V�W�U�R�M�Q�ê�F�K��
�]�D�U�L�D�G�H�Q�t���G�R�P�L�Q�X�M�~�F�H���D �W�H�G�D���D�M���H�P�L�W�R�Y�D�Q�ê���D�N�X�V�W�L�F�N�ê���Y�ê�N�R�Q���V�W�U�R�M�D���E�X�G�H���G�R�P�L�Q�X�M�~�F�L���D v �P�Q�R�K�ê�F�K��
�S�U�t�S�D�G�R�F�K�� �P�R�å�Q�ê�� �D�H�U�R�G�\�Q�D�P�L�F�N�ê�� �K�O�X�N�� �Q�H�S�U�L�V�S�L�H�Y�D��k �F�H�O�N�R�Y�H�M�� �K�O�D�G�L�Q�H�� �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� 
�6�W�D�Q�R�Y�H�Q�L�H�� �H�P�L�V�L�t�� �K�O�X�N�X�� �V�W�U�R�M�D���� �Y�R�� �Y�ã�H�R�E�H�F�Q�R�V�W�L�� �S�U�H�Q�i�ã�D�Q�ê�F�K�� �Y�]�G�X�F�K�R�P�� �P�H�U�D�Q�t�P�� �N�P�L�W�D�Q�L�D��
�Y�R�Q�N�D�M�ã�L�H�K�R�� �S�R�Y�U�F�K�X�� �V�W�U�R�M�D��sa �P�{�å�H���D�S�O�L�N�R�Y�D�"�� �S�U�L�� �Y�\�V�R�N�ê�F�K�� �K�O�D�G�L�Q�i�F�K�� �S�R�]�D�G�L�D���� �Q�D�S�U���� �K�O�X�N��
z �L�Q�ê�F�K�� �V�W�U�R�M�R�Y�� �D�O�H�E�R�� �]�Y�X�N�� �R�G�U�i�å�D�Q�ê�� �R�K�U�D�Q�L�þ�H�Q�t�P�� �P�L�H�V�W�Q�R�V�W�L���� �D�N�� �K�O�X�N�� �Y�\�å�D�U�R�Y�D�Q�ê�� �N�P�L�W�D�Q�t�P��
�N�R�Q�ã�W�U�X�N�F�L�H�� �V�W�U�R�M�D�� �M�H�� �S�R�W�U�H�E�Q�p�� �R�G�G�H�O�L�"�� �R�G�� �K�O�X�N�X�� �D�H�U�R�G�\�Q�D�P�L�F�N�p�K�R�� �S�{�Y�R�G�X�� �D �W�L�H�å, ak hluk 
�J�H�Q�H�U�R�Y�D�Q�ê�� �N�P�L�W�D�Q�t�P�� �N�R�Q�ã�W�U�X�N�F�L�H�� �O�H�Q�� �] �þ�D�V�W�L�� �V�W�U�R�M�D�� �D�O�H�E�R�� �] �N�R�P�S�R�Q�H�Q�W�X�� �V�W�U�R�M�Q�H�M�� �V�~�V�W�D�Y�\�� �V�D��
�]�L�V�"�X�M�H���Y �S�U�t�W�R�P�Q�R�V�W�L���K�O�X�N�X���] ost�D�W�Q�ê�F�K���þ�D�V�W�t���F�H�O�p�K�R���V�W�U�R�M�D�� D�R���W�H�M�W�R���R�E�O�D�V�W�L���S�D�W�U�L�D���D�M���Y�U�H�W�H�Q�Q�t�N�\��
�V�S�U�L�D�G�D�F�t�F�K�� �V�W�U�R�M�R�Y �X�O�R�å�H�Q�p�� �Y �O�R�å�L�V�N�X���� �7ento �U�R�W�D�þ�Q�ê�� �N�R�P�S�R�Q�H�Q�W (jednotka) je zdrojom 
�Y�ê�U�D�]�Q�p�K�R�� �K�O�X�N�X�� �D v �V�N�~�P�D�Q�R�P�� �S�U�t�S�D�G�H���M�H�� �X�O�R�å�H�Q�ê v �V�N�~�ã�R�E�Q�R�P�� �]�D�U�L�D�G�H�Q�t���� �N�G�H�� �V�D�� �V�N�~�ã�D��
�å�L�Y�R�W�Q�R�V�"���Y�L�D�F�H�U�ê�F�K���Mednotiek (�2�E�U�i�]�R�N 1.). 

  
�2�E�U�i�]�R�N���������9�U�H�W�H�Q�Q�t�N���V�S�U�L�D�G�D�F�L�H�K�R���V�W�U�R�M�D���X�O�R�å�H�Q�ê���Y �O�R�å�L�V�N�X a �V�N�~�ã�R�E�Q�p���]�D�U�L�D�G�H�Q�L�H. 

V�]�G�X�F�K�R�P�� �S�U�H�Q�i�ã�D�Q�ê�� �D�N�X�V�W�L�F�N�ê�� �Y�ê�N�R�Q �N�R�P�S�R�Q�H�Q�W�X���� �Y�R�� �Y�ã�H�R�E�H�F�Q�R�V�W�L�����P�R�å�Q�R �X�U�þ�L�" za 
�S�U�H�G�S�R�N�O�D�G�X���� �å�H�� �W�i�W�R�� �Y�H�O�L�þ�L�Q�D�� �M�H�� �~�P�H�U�Q�i�� �V�W�U�H�G�Q�H�M�� �N�Y�D�G�U�D�W�L�F�N�H�M�� �K�R�G�Q�R�W�H�� ���H�I�H�N�W�t�Y�Q�H�M�� �K�R�G�Q�R�W�H����
�Q�R�U�P�i�O�R�Y�H�M�� �]�O�R�å�N�\�� �U�ê�F�K�O�R�V�W�L�� �N�P�L�W�D�Q�L�D�� �V�S�U�L�H�P�H�U�R�Y�D�Q�H�M�� �Q�D�� �S�O�R�F�K�H�� �N�P�L�W�D�M�~�F�H�K�R�� �Y�R�Q�N�D�M�ã�L�H�K�R��
povrchu stroja (komponentu) a �M�H���S�U�L�D�P�R���~�P�H�U�Q�i���S�O�R�F�K�H���N�P�L�W�D�M�~�F�H�K�R���S�R�Y�U�F�K�X�� 
�1�D�� �Y�ê�S�R�þ�H�W�� �Y�]�G�X�F�K�R�P�� �ã�t�U�H�Q�p�K�R�� �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� �V�~�� �Y �]�i�V�D�G�H�� �S�R�W�U�H�E�Q�p�� �~�G�D�M�H�� �R faktore 
�Y�\�å�D�U�R�Y�D�Q�L�D�����N�W�R�U�ê���X�P�R�å���X�M�H���X�U�þ�L�"���K�R�U�Q�~���K�U�D�Q�L�F�X���Y�\�å�D�U�R�Y�D�Q�L�D���K�O�D�G�L�Q�\���$���D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X����
�3�U�H���W�\�S�L�F�N�p���V�W�U�R�M�H���P�{�å�H���W�i�W�R���K�R�U�Q�i���K�U�D�Q�L�F�D���S�U�H�N�U�R�þ�L�"���V�N�X�W�R�þ�Q�~���K�O�D�G�L�Q�X���$���D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X��
�V�W�D�Q�R�Y�H�Q�~�� �Y�\�å�D�U�R�Y�D�Q�t�P�� �D�N�X�V�W�L�F�N�H�M�� �L�Q�W�H�Q�]�L�W�\�� �S�R�G���D�� �,�6�2 9614 [7�@�� �D�å�� �R 10 dB. Hladina A 
�D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� �V�D�� �P�{�å�H�� �S�R�X�å�L�"�� �Q�D�� �S�R�U�R�Y�Q�D�Q�L�H�� �K�O�D�G�L�Q�\�� �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� �K�O�X�N�X��
�]�R�G�S�R�Y�H�G�D�M�~�F�H�K�R���N�P�L�W�D�M�~�F�L�P���V�W�U�R�M�R�P���U�R�Y�Q�D�N�H�M���V�N�X�S�L�Q�\���V �S�R�G�R�E�Q�R�X���N�R�Q�ã�W�U�X�N�F�L�R�X. 
�6�W�D�Q�R�Y�H�Q�L�H�� �H�P�L�V�L�t�� �K�O�X�N�X�� �V�W�U�R�M�D�� ���V�W�U�R�M�Q�p�K�R�� �]�D�U�L�D�G�H�Q�L�D���� �N�R�P�S�R�Q�H�Q�W�X���� �S�U�H�Q�i�ã�D�Q�ê�F�K�� �Y�]�G�X�F�K�R�P����
�P�H�U�D�Q�t�P�� �N�P�L�W�D�Q�L�D�� �Y�R�Q�N�D�M�ã�L�H�K�R�� �S�R�Y�U�F�K�X�� �V�W�U�R�M�D ���þ�D�V�W�L�� �V�W�U�R�M�D������ �P�{�å�H�� �E�\�"�� �G�{�O�H�å�L�W�p v �S�U�t�S�D�G�R�F�K��
�Q�H�å�L�D�G�X�F�H�K�R hluku pozadia (napr. hluk z �L�Q�ê�F�K�� �V�W�U�R�M�R�Y�� �D�O�H�E�R�� �]�Y�X�N�� �R�G�U�i�å�D�Q�ê�� �R�K�U�D�Q�L�þ�H�Q�t�P��
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�P�L�H�V�W�Q�R�V�W�L���� �P�i�� �Y�\�V�R�N�p�� �K�O�D�G�L�Q�\�� �Y �S�R�U�R�Y�Q�D�Q�t�� �V hlukom, ktor�ê�� �S�U�L�D�P�R�� �Y�\�å�D�U�X�M�H�� �V�N�~�ã�D�Q�ê�� �V�W�U�R�M����
�D�O�H�E�R���� �N�H�����K�O�X�N�� �Y�\�å�D�U�R�Y�D�Q�ê�� �N�P�L�W�D�Q�t�P�� �N�R�Q�ã�W�U�X�N�F�L�H�� �V�W�U�R�M�D�� �M�H�� �S�R�W�U�H�E�Q�p�� �R�G�G�H�O�L�"�� �R�G�� �K�O�X�N�X��
�D�H�U�R�G�\�Q�D�P�L�F�N�p�K�R���S�{�Y�R�G�X�����D�O�H�E�R�����N�H�����K�O�X�N���Y�\�å�D�U�R�Y�D�Q�ê���N�P�L�W�D�Q�t�P���N�R�Q�ã�W�U�X�N�F�L�H���V�W�U�R�M�D���P�i���Y�\�V�R�N�p��
hladiny v �S�R�U�R�Y�Q�D�Q�t�� �V �D�H�U�R�G�\�Q�D�P�L�F�N�R�X�� �]�O�R�å�N�R�X���� �W�D�N�å�H�� �F�H�O�N�R�Y�p�� �Y�\�å�D�U�R�Y�D�Q�L�H�� �K�O�X�N�X�� �M�H��
�R�Y�S�O�\�Y�Q�H�Q�p���S�U�H�G�R�Y�ã�H�W�N�ê�P���N�P�L�W�D�Q�t�P���N�R�Q�ã�W�U�X�N�F�L�H���V�W�U�R�M�D�����7�~�W�R���P�H�W�y�G�X���P�H�U�D�Q�L�D���N�P�L�W�D�Q�L�D���P�R�å�Q�R��
�S�R�X�å�L�"���Q�D�M�P�l���Y �S�U�t�S�D�G�R�F�K�����N�H�����S�U�H�V�Q�p���S�U�L�D�P�H���P�H�U�D�Q�L�D���K�O�X�N�X���S�U�H�Q�i�ã�D�Q�p�K�R���Y�]duchom, napr. ako 
�V�D���X�Y�i�G�]�D���Y �V�~�E�R�U�H���Q�R�U�L�H�P���,�6�2������������[8] a ISO 9614 [7]�����Q�L�H���M�H���P�R�å�Q�p���] �G�{�Y�R�G�X���Y�\�V�R�N�p�K�R���K�O�X�N�X��
�S�R�]�D�G�L�D���D�O�H�E�R���L�Q�ê�F�K���S�D�U�D�]�L�W�Q�ê�F�K���U�X�ã�L�Y�ê�F�K���Y�S�O�\�Y�R�Y���S�U�R�V�W�U�H�G�L�D�����D�O�H�E�R�����D�N���V�D���Y�\�å�D�G�X�M�H���U�R�]�O�t�ã�H�Q�L�H��
�P�H�G�]�L�� �F�H�O�N�R�Y�ê�P�� �Y�\�å�D�U�R�Y�D�Q�ê�P�� �D�N�X�V�W�L�F�N�ê�P�� �Y�ê�N�R�Q�R�P�� �V�W�U�R�M�D a �D�N�X�V�W�L�F�N�ê�P�� �Y�ê�N�R�Q�R�P��
�J�H�Q�H�U�R�Y�D�Q�ê�P�� �N�P�L�W�D�Q�t�P�� �Q�L�H�N�W�R�U�p�K�R�� �N�R�P�S�R�Q�H�Q�W�X�� �N�R�Q�ã�W�U�X�N�F�L�H�� �W�R�K�W�R�� �V�W�U�R�M�D���� �W�H�G�D�� �Q�D�S�U�t�N�O�D�G��
spriadacej jednotky. �6�S�U�L�D�G�D�F�L�H�� �V�W�U�R�M�Q�p�� �]�D�U�L�D�G�H�Q�L�H�� �R�E�V�D�K�X�M�H�� �G�H�V�L�D�W�N�\�� �V�S�U�L�D�G�D�F�t�F�K�� �M�H�G�Q�R�W�L�H�N����
�N�W�R�U�ê�F�K���D�N�X�V�W�L�F�N�ê���Y�ê�N�R�Q�����P�H�U�D�Q�t�P���U�ê�F�K�O�R�V�W�L�����]�U�ê�F�K�O�H�Q�L�D�����N�P�L�W�D�Q�L�D�����M�H���P�R�å�Q�p���X�U�þ�L�"���S�U�H���N�D�å�G�~��
�V�S�U�L�D�G�D�F�L�X�� �M�H�G�Q�R�W�N�X���� �9�\�S�R�þ�t�W�D�Q�ê�� �D�N�X�V�W�L�F�N�ê�� �Y�ê�N�R�Q�� ���K�O�D�G�L�Q�D���� �P�{�å�H�� �E�\�"�� �]�G�U�R�M�R�P�� �X�U�þ�H�Q�L�D��
�S�U�H�Y�i�G�]�N�R�Y�p�K�R���V�W�D�Y�X���V�S�U�L�D�G�D�F�H�M���M�H�G�Q�R�W�N�\�� 
V�]�G�X�F�K�R�P�� �S�U�H�Q�i�ã�D�Q�ê�� �D�N�X�V�W�L�F�N�ê�� �Y�ê�N�R�Q�� �V�D�� �X�U�þ�X�M�H�� �]�D�� �S�U�H�G�S�R�N�O�D�G�X���� �å�H�� �W�i�W�R�� �Y�H�O�L�þ�L�Q�D�� �M�H�� �~�P�H�U�Q�i��
strednej kv�D�G�U�D�W�L�F�N�H�M�� �K�R�G�Q�R�W�H�� ���H�I�H�N�W�t�Y�Q�H�M�� �K�R�G�Q�R�W�H���� �Q�R�U�P�i�O�R�Y�H�M�� �]�O�R�å�N�\�� �U�ê�F�K�O�R�V�W�L�� �N�P�L�W�D�Q�L�D��
�V�S�U�L�H�P�H�U�R�Y�D�Q�H�M���Q�D���S�O�R�F�K�H���N�P�L�W�D�M�~�F�H�K�R���Y�R�Q�N�D�M�ã�L�H�K�R���S�R�Y�U�F�K�X���V�W�U�R�M�D���D �M�H���S�U�L�D�P�R���~�P�H�U�Q�i���S�O�R�F�K�H��
�N�P�L�W�D�M�~�F�H�K�R���S�R�Y�U�F�K�X�� 

2 �&�L�H�� �Y�L�E�U�R�D�N�X�V�W�L�F�N�ê�F�K���P�H�U�D�Q�t���D meracia technika 
�&�L�H�����H�[�S�H�U�L�P�H�Q�W�i�O�Q�\�F�K�� �V�N�~�ã�R�N�� �Q�D�� �V�N�~�ã�R�E�Q�R�P�� �]�D�U�L�D�G�H�Q�t�� �V�W�D�Q�R�Y�H�Q�L�D�� �å�L�Y�R�W�Q�R�V�W�L�� �V�S�U�L�D�G�D�F�t�F�K��
�Y�U�H�W�H�Q�Q�t�N�R�Y�� �D priamo na rotorovej jednotke �O�R�å�L�V�N�D�� ���S�R�]�U�L���2�E�U�i�]�R�N 1.) je �L�G�H�Q�W�L�I�L�N�R�Y�D�"��
�G�\�Q�D�P�L�F�N�p���]�D�"�D�å�H�Q�Le (kmitanie a hluk) a �Q�D���]�i�N�O�D�G�H���S�D�U�D�P�H�W�U�R�Y���N�P�L�W�D�Q�L�D���V�W�D�Q�R�Y�L�"��rozdiely vo 
�Y�\�å�D�U�R�Y�D�Q�t���H�P�L�V�L�t���K�O�X�N�X���Y�\�E�U�D�Q�ê�F�K���V�S�U�L�D�G�D�F�t�F�K���M�H�G�Q�R�W�L�H�N a �V�~�þ�D�V�Q�H���R�Y�H�U�L�"���L�F�K���R�E�M�H�N�W�t�Y�Q�R�V�"���W�D�N��
z �K���D�G�L�V�N�D�� �R�S�D�N�R�Y�D�W�H���Q�R�V�W�L���� �D�N�R�� �D�M�� �U�H�S�U�R�G�X�N�R�Y�D�W�H���Q�R�V�W�L�� �P�H�U�D�Q�t�� �S�U�L�� �X�U�þ�R�Y�D�Q�t��hornej hranice 
�K�O�D�G�L�Q�\�� �$�� �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� �K�O�X�N�X�� �H�P�L�W�R�Y�D�Q�p�K�R���V�S�U�L�D�G�D�F�t�P�L�� �M�H�G�Q�R�W�N�D�Pi. �&�L�H���� �P�H�U�D�Q�L�D��
�]�U�ê�F�K�O�H�Q�L�D kmitania je �D�Q�D�O�\�]�R�Y�D�"�� �Y�H���N�R�V�"�� �N�L�Q�H�P�D�W�L�F�N�ê�F�K�� �Y�H�O�L�þ�t�Q�� ���]�U�ê�F�K�O�H�Q�L�D�� �D �U�ê�F�K�O�R�V�W�L����
�S�{�V�R�E�L�D�F�L�F�K�� �Q�D���Y�R�Q�N�D�M�ã�t�� �N�U�~�å�R�N �O�R�å�L�V�N�D���� �U�H�V�S���� �M�H�K�R�� �X�O�R�å�H�Q�L�H�� �Y �P�H�F�K�D�Q�L�F�N�H�M�� �V�~�V�W�D�Y�H�����9�H�O�L�þ�L�Q�\��
�N�P�L�W�D�Q�L�D���Q�L�H���V�~���R�Y�S�O�\�Y�Q�H�Q�p���R�N�R�O�L�W�ê�P���N�P�L�W�D�Q�t�P tak, ako pri �V�Q�t�P�D�Q�t���]�Y�X�N�R�Y�p�K�R���V�L�J�Q�i�O�X�����N�W�R�U�ê��
je viac alebo menej ovplyv�Q�H�Q�ê �U�H�]�L�G�X�i�O�Q�\m hlukom (hlukom pozadia) [1, 2, 3, 4]. 
V �P�H�W�R�G�L�N�i�F�K�� �V�D�� �W�H�G�D�� �Y�\�X�å�t�Y�D�� �M�H�G�Q�R�]�Q�D�þ�Q�i�� �V�~�Y�L�V�O�R�V�"�� �P�H�G�]�L�� �P�H�F�K�D�Q�L�F�N�ê�P�� �D �D�N�X�V�W�L�F�N�ê�P��
�N�P�L�W�D�Q�t�P. 
�3�U�L���P�H�U�D�Q�t���P�H�F�K�D�Q�L�F�N�p�K�R���D �D�N�X�V�W�L�F�N�p�K�R���N�P�L�W�D�Q�L�D���V�D���S�R�X�å�L�O�D���Q�D�M�P�R�G�H�U�Q�H�M�ã�L�D���P�H�U�D�F�L�D���W�H�F�K�Q�L�N�D��
od renomovanej firmy Bruel & Kjaer (B&K), a to ������ �N�D�Q�i�O�R�Y�i meracia karta B&K PULSE; 
akcelerometre s �Y�\�X�å�L�W�H���Q�ê�P�L���I�U�H�N�Y�H�Q�þ�Q�ê�P���U�R�]�V�D�K�P�L�������� Hz �± 12 800 Hz; i�Q�W�H�J�U�X�M�~�F�L���Y�L�E�U�R�P�H�U��
merania �]�U�ê�F�K�O�H�Q�L�D��s �Y�ê�V�W�X�S�R�P���P�R�K�X�W�Q�R�V�W�L���N�P�L�W�D�Q�L�D�����N�W�R�U�p���M�H���N�Y�D�Q�W�L�W�D�W�t�Y�Q�\�P���D�M���N�Y�D�O�L�W�D�W�t�Y�Q�\�P��
�X�N�D�]�R�Y�D�W�H���R�P��dynamiky �V�W�U�R�M�R�Y�ê�F�K�� �]�D�U�L�D�G�H�Q�t�� �V �R�W�i�þ�D�M�~�F�L�P�L�� �D �Y�U�D�W�Q�ê�P�L�� �K�Potami, ako aj 
�U�i�]�R�Y�p�K�R�� �]�D�"�D�å�H�Q�L�D v zhode s normami s�~�E�R�U�X STN ISO 10816 a STN ISO 2954; zvukov�ê 
�D�Q�D�O�\�]�i�W�R�U�� �V �Y�\�X�å�L�W�H���Q�ê�P�� �I�U�H�N�Y�H�Q�þ�Q�ê�P�� �U�R�]�V�D�K�R�P�� �G�R�� ���� 600 Hz pre �N�R�Q�W�U�R�O�Q�ê���]�i�]�Q�D�P��
�P�H�U�D�Q�ê�F�K���V�L�J�Q�i�O�R�Y �Y�U�i�W�D�Q�H���U�H�]�L�G�X�i�O�Q�H�K�R���K�O�X�N�X�� ktor�ê �U�H�S�U�H�]�H�Q�W�X�M�H���R�W�Y�R�U�H�Q�ê���V�\�V�W�p�P���S�R�V�N�\�W�X�M�~�Fi 
�Q�R�Y�p�� �P�R�å�Q�R�V�W�L�� �D �Y�L�D�F�� �L�Q�I�R�U�P�i�F�L�t�� �D �V�S�R���D�K�O�L�Y�R�V�W�L�� �Y �S�U�R�F�H�V�H�� �P�H�U�D�Q�L�D���� �D�Q�D�O�ê�]�\���� �Y�\�K�R�G�Q�R�W�H�Q�L�D��
a �H�[�S�H�U�W�t�]�\�� �U�i�]�R�Y�p�� �N�O�D�G�L�Y�N�R�� �%�	�.�� �V ma�[�L�P�i�O�Q�R�X�� �U�i�]�R�Y�R�X�� �V�L�O�R�X�� ���� 584 N na vybudenie 
�Y�O�D�V�W�Q�ê�F�K�� �W�Y�D�U�R�Y�� �N�P�L�W�D�Q�L�D�� �N�R�Q�ã�W�U�X�N�F�L�H�� �S�U�L�� �R�Y�H�U�R�Y�D�Q�t�� �P�H�U�D�F�L�H�K�R�� �U�H�"�D�]�F�D��a �L�Q�i �G�R�S�O���X�M�~ca 
technika �S�R�G�S�R�U�X�M�~�F�D���P�H�U�D�Q�L�H. 
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3 �0�H�W�y�G�D���V�W�D�Q�R�Y�H�Q�L�D���K�O�D�G�L�Q�\���D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X���P�H�U�D�Q�t�P���N�P�L�W�D�Q�L�D 
�0�H�W�y�G�D���M�H���S�R�X�å�L�W�H���Q�i���O�H�Q���S�U�H���K�O�X�N�����N�W�R�U�ê���M�H���H�P�L�W�R�Y�D�Q�ê���N�P�L�W�D�M�~�F�L�P�L���S�R�Y�U�F�K�P�L���W�X�K�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t��
a �Q�L�H�� �S�U�H�� �K�O�X�N�� �J�H�Q�H�U�R�Y�D�Q�ê�� �D�H�U�R�G�\�Q�D�P�L�F�N�ê�P�� �S�U�L�Q�F�t�S�R�P�� �D v �S�U�t�S�D�G�R�F�K���� �N�H���� �S�U�H�V�Q�p�� �S�U�L�D�P�H��
�P�H�U�D�Q�L�D���K�O�X�N�X���S�U�H�Q�i�ã�D�Q�p�K�R���Y�]�G�X�F�K�R�P���Q�L�H���M�H���P�R�å�Q�p���] �G�{�Y�R�G�X���Y�\�V�R�N�p�K�R���K�O�X�N�X���S�R�]�D�G�L�D���D�O�H�E�R��
�L�Q�ê�F�K�� �S�D�U�D�]�L�W�Q�ê�F�K�� �U�X�ã�L�Y�ê�F�K�� �Y�S�O�\�Y�R�Y�� �S�U�R�V�W�U�H�G�L�D���� �D�O�H�E�R���� �D�N�� �V�D�� �Y�\�å�D�G�X�M�H�� �U�R�]�O�t�ã�H�Q�L�H�� �P�H�G�]�L��
ce�O�N�R�Y�ê�P���Y�\�å�D�U�R�Y�D�Q�ê�P���D�N�X�V�W�L�F�N�ê�P���Y�ê�N�R�Q�R�P���V�N�~�ã�R�E�Q�p�K�R���]�D�U�L�D�G�H�Q�L�D���D �D�N�X�V�W�L�F�N�ê�P���Y�ê�N�R�Q�R�P��
�J�H�Q�H�U�R�Y�D�Q�ê�P�� �N�P�L�W�D�Q�t�P�� �Q�L�H�N�W�R�U�p�K�R�� �N�R�P�S�R�Q�H�Q�W�X�� �W�R�K�W�R�� �]�D�U�L�D�G�H�Q�L�D���� �3�R�V�W�X�S�� �V�W�D�Q�R�Y�H�Q�L�D�� �K�O�D�G�L�Q�\��
A �D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X���X�Y�H�G�H�Q�ê���Y �W�R�P�W�R���þ�O�i�Q�N�X���M�H���P�R�å�Q�p���]�R�Y�ã�H�R�E�H�F�Q�L�"���S�U�H���U�{�]�Q�H���G�U�X�K�\��strojov 
ako aj �V�S�U�L�D�G�D�F�t�F�K�� �M�H�G�Q�R�W�L�H�N�� �U�H�ã�S�H�N�W�X�M�~�F�� �U�H�S�U�H�]�H�Q�W�D�W�t�Y�Q�\�� �ã�W�D�W�L�V�W�L�F�N�ê�� �Y�ê�E�H�U�� �V�N�~�P�D�Q�p�K�R��typu 
�Y�U�H�W�H�Q�Q�t�N�D���D �M�H�K�R���O�R�å�L�V�N�D�� 

3.1 �9�ê�S�R�þ�H�W���D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X 
�9�]�G�X�F�K�R�P�� �S�U�H�Q�i�ã�D�Q�ê�� �D�N�X�V�W�L�F�N�ê�� �Y�ê�N�R�Q�� �V �Y�i�å�H�Q�t�P�� �$�� �Y�\�å�D�U�R�Y�D�Q�ê�� �V�W�U�R�M�R�P�� �D�O�H�E�R�� �V�W�U�R�M�Q�ê�P��
�]�D�U�L�D�G�H�Q�t�P�����V�S�{�V�R�E�H�Q�ê�� �L�E�D�� �N�P�L�W�D�Q�t�P�� �N�R�Q�ã�W�U�X�N�F�L�H�� �M�H�K�R�� �Y�R�Q�N�D�M�ã�L�H�K�R�� �S�R�Y�U�F�K�X�� �2�E, pre faktor 
�Y�\�å�D�U�R�Y�D�Q�L�D �Ý�E 
L �s �V�D���X�U�þ�t���] rovnice [6] 

 �2�E 
L �<�a�R�E
�6
$
$
$���Ý�E (1) 

�3�U�H�� �I�D�N�W�R�U�� �Y�\�å�D�U�R�Y�D�Q�L�D�� �V �Y�i�å�H�Q�t�P�� �$ a pre �<�a, je �Q�R�U�P�D�O�L�]�R�Y�D�Q�i�� �F�K�D�U�D�N�W�H�U�L�V�W�L�F�N�i�� �D�N�X�V�W�L�F�N�i��
impedancia �<�a�á�l 
L �v�s�s N s/m3. �7�i�W�R�� �L�P�S�H�G�D�Q�F�L�D�� �V�D�� �S�R�X�å�t�Y�D�� �Y �V�~�O�D�G�H�� �V�R�� �]�i�N�O�D�G�Q�ê�P�L��
�P�H�G�]�L�Q�i�U�R�G�Q�ê�P�L���Q�R�U�P�D�P�L���� �S�U�H���N�W�R�U�p���,�6�2 3740 [9] �S�R�V�N�\�W�X�M�H���Q�i�Y�R�G���Q�D���S�R�X�å�L�W�L�H���D �]�R�G�S�R�Y�H�G�i��
�P�H�W�H�R�U�R�O�R�J�L�F�N�ê�P���S�R�G�P�L�H�Q�N�D�P���S�U�H���D�W�P�R�V�I�p�U�L�F�N�~���W�H�S�O�R�W�X �P�4 
L �t�u �ƒ�&���D �E�D�U�R�P�H�W�U�L�F�N�ê���W�O�D�N �L�` 
L
�s �r�s�u hPa. 
Tieto predpokl�D�G�\�� �S�R�V�N�\�W�X�M�~�� �K�R�U�Q�~�� �K�U�D�Q�L�F�X�� �$-�Y�i�å�H�Q�p�K�R�� �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� �S�U�H�Q�i�ã�D�Q�p�K�R��
vzduchom 

 �2�E�á�k�_�v 
L �<�a�á�l �R�E
�6
$
$
$�� (2) 

�W�Y�R�U�L�D�F�L�� �]�i�N�O�D�G�� �S�U�H�� �P�H�W�y�G�X���� �N�W�R�U�i�� �Y�\�å�D�G�X�M�H���� �D�E�\�� �V�D�� �]�L�V�W�L�O�L�� �O�H�Q�� �K�R�G�Q�R�W�\���R�E
�6
$
$
$ a �5, teda hodnoty 

�H�I�H�N�W�t�Y�Q�H�M���U�ê�F�K�O�R�V�W�L a �Y�H���N�R�V�W�L��plochy �Y�\�å�D�U�R�Y�D�Q�L�D�� 

Hodnota �R�E
�6
$
$
$ �V�D���]�t�V�N�D���] �P�H�U�D�Q�t���$-�Y�i�å�H�Q�H�M���H�I�H�N�W�t�Y�Q�H�M���K�R�G�Q�R�W�\���]�O�R�å�N�\���U�ê�F�K�O�R�V�W�L���N�P�L�W�D�Q�L�D���N�R�O�P�H�M��

�Q�D���Y�R�Q�N�D�M�ã�t���S�R�Y�U�F�K���V�W�U�R�M�D (komponentu) a �S�U�H���G�R�V�W�D�W�R�þ�Q�ê���S�R�þ�H�W���P�H�U�D�F�t�F�K���P�L�H�V�W���U�R�]�P�L�H�V�W�Q�H�Q�ê�F�K��
�S�R���M�H�K�R���]�R�G�S�R�Y�H�G�D�M�~�F�R�P���Y�R�Q�N�D�M�ã�R�P���S�R�Y�U�F�K�X�����8�V�S�R�U�L�D�G�D�Q�L�H���D �S�R�þ�H�W���P�H�U�D�F�t�F�K���P�L�H�V�W���P�R�å�Q�R���E�U�D�"��
�G�R���~�Y�D�K�\���]�D���G�R�V�W�D�W�R�þ�Q�ê�����D�N���K�R�G�Q�R�W�D���R�E

�6
$
$
$ �]�R�V�W�D�Q�H���V�W�D�E�L�O�Q�i���Y �U�i�P�F�L���S�U�H�V�Q�R�V�W�L���P�H�W�y�G�\���S�U�H���U�D�V�W�~�F�L��
�S�R�þ�H�W���D �]�P�H�Q�H�Q�p���X�V�S�R�U�L�D�G�D�Q�L�H���P�H�U�D�F�t�F�K���P�L�H�V�W�� 
�-�H�� �Y�K�R�G�Q�p �U�R�]�G�H�O�L�"�� �S�R�Y�U�F�K�� �S�O�R�F�K�\�� �V�W�U�R�M�D�� �W�D�N���� �D�E�\�� �E�R�O�R�� �P�R�å�Q�p�� �N�O�D�V�L�I�L�N�R�Y�D�"�� �D�N�X�V�W�L�F�N�ê�� �Y�êkon 
�Y�\�å�D�U�R�Y�D�Q�ê�� �] �U�{�]�Q�\�F�K�� �N�R�P�S�R�Q�H�Q�W�R�Y�� �V�W�U�R�M�D���� �'�{�V�O�H�G�N�R�P�� �W�R�K�W�R�� �U�R�]�G�H�O�H�Q�L�D�� �M�H���� �å�H�� �N�D�å�G�ê�� �S�R�Y�U�F�K��
�V�W�U�R�M�D���Y�\�å�D�U�X�M�H���]�Y�X�N���Q�H�]�i�Y�L�V�O�H�� 
�7�U�H�E�D�� �P�D�"�� �Q�D�� �]�U�H�W�H�O�L���� �å�H�� �S�U�L�H�V�W�R�U�R�Y�i�� �]�P�H�Q�D�� �U�ê�F�K�O�R�V�W�L�� �N�P�L�W�D�Q�L�D�� �]�i�Y�L�V�t�� �R�G �S�R�þ�W�X�� �V�~�þ�D�V�Q�H��
�Y�\�E�X�G�H�Q�ê�F�K���U�H�]�R�Q�D�Q�þ�Q�ê�F�K���W�Y�D�U�R�Y���Y sledovanom fr�H�N�Y�H�Q�þ�Q�R�P���S�i�V�P�H�����V�W�X�S���D���Q�H�U�R�Y�Q�R�P�H�U�Q�R�V�W�L��
�N�R�Q�ã�W�U�X�N�F�L�H�� ���Q�D�S�U���� �W�X�K�R�V�"�� �D zmena �]�R�W�U�Y�D�þ�Q�R�V�W�L���� �D �S�U�L�H�V�W�R�U�R�Y�p�K�R�� �U�R�]�O�R�å�H�Q�L�D�� �E�X�G�L�D�F�L�F�K�� �V�t�O�� 
�9�H���N�ê�� �S�U�R�E�O�p�P�� �Q�D�V�W�i�Y�D���� �N�H���� �M�H�� �Y �U�i�P�F�L�� �Y�ê�]�Q�D�P�Q�p�K�R�� �I�U�H�N�Y�H�Q�þ�Q�p�K�R�� �S�i�V�P�D�� �Y�\�E�X�G�H�Q�ê�F�K�� �O�H�Q��
�Y�H���P�L�� �P�i�O�R�� �Y�O�D�V�W�Q�ê�F�K�� �I�U�H�N�Y�H�Q�F�L�t�� �Y�O�D�V�W�Q�ê�F�K�� �Wvarov���� �þ�R�� �M�H�� �R�E�O�D�V�"�� �Q�t�]�N�\�F�K�� �I�U�H�N�Y�H�Q�F�L�t. Tieto 
�I�U�H�N�Y�H�Q�F�L�H���Y�ã�D�N���P�D�M�~���]�D�Q�H�G�E�D�W�H���Q�ê���Y�S�O�\�Y���Q�D���K�O�D�G�L�Q�X���$�� 
�3�O�R�F�K�X�� �S�U�t�V�O�X�ã�Q�p�K�R�� �Y�R�Q�N�D�M�ã�L�H�K�R�� �S�R�Y�U�F�K�X�� �V�W�U�R�M�D �5���� �P�R�å�Q�R�� ���D�K�N�R�� �Y�\�S�R�þ�t�W�D�"���� �D�N�� �M�H�� �W�Y�D�U��
�Y�R�Q�N�D�M�ã�L�H�K�R�� �S�R�Y�U�F�K�X�� �V�W�U�R�M�D�� �M�H�G�Q�R�G�X�F�K�ê�� ���Q�D�S�U���� �Y�D�O�F�R�Y�ê���� �J�X���R�Y�ê�� �D�O�H�E�R�� �]�O�R�å�H�Q�ê�� �] �S�O�R�F�K�ê�F�K��
plechov). �,�V�W�ê���S�U�R�E�O�p�P���M�H���Y�\�å�D�U�R�Y�D�Q�L�H���]�R���V�S�R�M�H�Q�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t�����D�N�R���V�~���U�~�U�\�����S�U�t�U�X�E�\���D podpery, 
�Y�\�å�D�U�R�Y�D�Q�L�H�� �] �Q�R�V�Q�H�M�� �N�R�Q�ã�W�U�X�N�F�L�H�� ���U�i�P�X������ �S�R�Y�U�F�K�X�� �U�H�E�L�H�U���� �S�H�U�I�R�U�R�Y�D�Q�ê�F�K�� �S�R�Y�U�F�K�R�Y��
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a �S�R�G�S�R�U�Q�ê�F�K���N�R�Q�ã�W�U�X�N�F�L�t�� �2�G�S�R�U�~�þ�D���V�D�����D�E�\���V�D povrch stroja �5, de�I�L�Q�R�Y�D�O���S�U�H���N�R�Q�N�U�p�W�Q�H���G�U�X�K�\��
�V�W�U�R�M�Q�ê�F�K���]�D�U�L�D�G�H�Q�t�� V �V�N�~�P�D�Q�R�P���S�U�t�S�D�G�H���M�H���S�R�Y�U�F�K���Y�R�Q�N�D�M�ã�L�H�K�R���N�U�~�å�N�X���Y�D�O�F�R�Y�i���S�O�R�F�K�D�����S�R�]�U�L��
�2�E�U�i�]�R�N 1.). 

���������6�W�D�Q�R�Y�H�Q�L�H���U�ê�F�K�O�R�V�W�L���N�P�L�W�D�Q�L�D���Q�D���N�P�L�W�D�M�~�F�H�M���P�H�U�D�F�H�M���S�O�R�F�K�H 
�9�R���Y�H���N�H�M���P�L�H�U�H���S�U�H�V�Q�R�V�"���Y�ê�V�O�H�G�N�R�Y���P�H�U�D�Q�L�D���]�i�Y�L�V�t���R�G���S�R�þ�W�X���D �U�R�]�P�L�H�V�W�Q�H�Q�L�D���P�H�U�D�F�t�F�K���P�L�H�V�W��
a �R�G���U�R�]�O�R�å�H�Q�L�D���U�ê�F�K�O�R�V�W�L���N�P�L�W�D�Q�L�D���Q�D���N�P�L�W�D�M�~�F�H�M���P�H�U�D�F�H�M���S�O�R�F�K�H�� �$�N���P�i���V�W�U�R�M���U�R�Y�Q�R�P�H�U�Q�H���V�D��
�R�S�D�N�X�M�~�F�H���N�R�Q�ã�W�U�X�N�F�L�H���D �D�N���H�[�L�V�W�X�M�~���J�H�R�P�H�W�U�L�F�N�p���V�\�P�H�W�U�L�H���D �V�\�P�H�W�U�L�H���E�X�G�L�D�F�L�F�K���V�t�O�����S�R�W�R�P���]�D��
�S�U�H�G�S�R�N�O�D�G�X�����D�N���S�U�H�G�E�H�å�Q�p���V�N�~�P�D�Q�L�D���S�U�H�X�N�i�]�D�O�L�����å�H���Y�ã�H�W�N�\���N�R�Q�ã�W�U�X�N�þ�Q�p���S�U�Y�N�\���V�~���H�N�Y�L�Y�D�O�H�Q�W�Q�p��
�Y�]�K���D�G�R�P���Q�D���V�W�U�H�G�Q�~���K�R�G�Q�R�W�X���K�O�D�G�L�Q�\���$���U�ê�F�K�O�R�V�W�L���N�P�L�W�D�Q�L�D�����P�R�å�Q�R���Y�\�N�R�Q�D�"���P�H�U�D�Q�L�D���Q�D���M�H�G�Q�H�M��
�W�D�N�H�M�W�R�� �N�R�Q�ã�W�U�X�N�F�L�L���� �3�U�H�� �U�R�Y�Q�R�P�H�U�Q�H�� �U�R�]�O�R�å�H�Q�p�� �P�H�U�D�F�L�H�� �P�L�H�V�W�D�� �V�D�� �N�P�L�W�D�M�~�F�L�� �P�H�U�D�F�t�� �S�R�Y�U�F�K��
plochy �5���� �U�R�]�G�H�O�t�� �Q�D���0 �þ�D�V�W�t���� �S�U�L�þ�R�P���N�D�å�G�i�� �P�i�� �S�O�R�F�K�X���5���0���� �-�H�G�Q�R���P�H�U�D�F�L�H���P�L�H�V�W�R���P�X�V�t�� �E�\�"��
�X�P�L�H�V�W�Q�H�Q�p���Y���V�W�U�H�G�H���N�D�å�G�H�M���þ�L�D�V�W�N�R�Y�H�M���S�O�R�F�K�\�����3�U�H���Q�H�U�R�Y�Q�R�P�H�U�Q�H���U�R�]�O�R�å�H�Q�p���P�H�U�D�F�L�H���P�L�H�V�W�D�����N�H����
�S�U�Y�N�\���N�P�L�W�D�M�~�F�H�K�R���P�H�U�D�F�L�H�K�R���S�R�Y�U�F�K�X���N�P�L�W�D�M�~���L�Q�W�H�Q�]�t�Y�Q�H�M�ã�L�H���D�N�R���L�Q�p�����P�H�U�D�F�L�H���P�L�H�V�W�D���V�D���P�{�å�X��
roz�P�L�H�V�W�Q�L�"���K�X�V�W�H�M�ã�L�H���Q�D���W�ê�F�K���þ�D�V�W�L�D�F�K�����N�W�R�U�p���N�P�L�W�D�M�~���V �Y�\�ã�ã�R�X���L�Q�W�H�Q�]�L�W�R�X�����9 �W�R�P�W�R���S�U�t�S�D�G�H���N�D�å�G�p��
meracie miesto �E �S�U�H�G�V�W�D�Y�X�M�H���M�H�G�Q�X���þ�L�D�V�W�N�R�Y�~���S�O�R�F�K�X���S�R�Y�U�F�K�X���5�Ü. �+�O�D�G�L�Q�\���$���U�ê�F�K�O�R�V�W�L���N�P�L�W�D�Q�L�D��
(stroja, komponentu���� �N�Y�{�O�L�� �K�O�D�G�L�Q�i�P�� �U�ê�F�K�O�R�V�W�L�� �Y�H�G���D�M�ã�L�H�K�R�� �N�P�L�W�D�Q�L�D �V�S�U�L�H�P�H�U�R�Y�D�Q�ê�F�K��
z �P�H�U�D�F�t�F�K���P�L�H�V�W���Q�D���P�H�U�D�F�R�P���S�R�Y�U�F�K�X�����P�X�V�L�D���E�\�"���S�R�þ�D�V���S�U�H�Y�i�G�]�N�R�Y�ê�F�K���P�H�U�D�Q�t���Y �S�U�t�W�R�P�Q�R�V�"��
�W�H�M�W�R���U�ê�F�K�O�R�V�W�L���Y�H�G���D�M�ã�L�H�K�R���N�P�L�W�D�Q�L�D�����P�L�Q�L�P�i�O�Q�H���� �G�%���S�R�G���V�W�U�H�G�Q�R�X���K�R�G�Q�R�W�R�X���K�O�D�G�L�Q�\���U�ê�F�K�O�R�V�W�L��
�N�P�L�W�D�Q�L�D���V�N�~�ã�D�Q�p�K�R���]�G�U�R�M�D���K�O�X�N�X�� 
�3�U�H�� �V�N�~�P�D�Q�ê�� �V�S�U�L�D�G�D�F�t��vret�H�Q�Q�t�N sa navrhlo len jedno meracie miesto���� �N�H���å�H�� �L�G�H�� �R �P�D�O�~��
�Y�D�O�F�R�Y�~���S�O�R�F�K�X���5
L �u �u�v�z mm2 medzi dvoma silentblokmi (�2�E�U�i�]�R�N 2.) a �S�U�H�Q�R�V���Y�H�G���D�M�ã�L�H�K�R��
kmitania sa eliminuje dvomi silentblokmi ���Y�L�E�U�R�L�]�R�O�i�W�R�U�P�L��. 

  

�2�E�U�i�]�R�N����. �6�L�O�H�Q�W�E�O�R�N���V�S�U�L�D�G�D�F�L�H�K�R���Y�U�H�W�H�Q�Q�t�N�D�����������V akcelerometrom (2) a �W�H�U�P�R�þ�O�i�Q�N�R�P������������s �I�L�[�D�þ�Q�R�X��
skrutkou (4) s �Q�D�S�R�M�H�Q�ê�P�L���Y�R�G�L�þ�P�L���������������������Y servisnom otvore (7) spriadacej jednotky. 

4 �)�U�H�N�Y�H�Q�þ�Q�i���D�Q�D�O�ê�]�D���D �Y�ê�S�R�þ�H�W���K�O�D�G�L�Q�\���D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X���P�H�U�D�Q�t�P��
kmitania 

���������)�U�H�N�Y�H�Q�þ�Q�i���D�Q�D�O�ê�]�D���J�H�Q�H�U�R�Y�D�Q�p�K�R���N�P�L�W�D�Q�L�D���V�S�U�L�D�G�D�F�L�H�K�R���Y�U�H�W�H�Q�Q�t�N�D 
Stroje a strojn�p�� �]�D�U�L�D�G�H�Q�L�D�� �D �W�H�G�D�� �D�M�� �O�R�å�L�V�N�i�� �S�U�D�F�X�M�~�� �S�U�L�� �N�R�Q�ã�W�D�Q�W�Q�R�P�� �D/alebo premenlivom 
�G�\�Q�D�P�L�F�N�R�P�� �]�D�"�D�å�H�Q�t���� �N�W�R�U�p�� �P�i�� �Y�S�O�\�Y�� �Q�D�� �S�U�L�H�E�H�K�� �J�H�Q�H�U�R�Y�D�Q�L�D �K�O�D�G�t�Q��parametrov kmitania 
a hluku. Pre �V�N�~�ã�R�E�Q�p zariadenie �G�D�Q�p�K�R���W�\�S�X���O�R�å�t�V�N, �]�D�"�D�å�H�Q�L�D �O�R�å�t�V�N a ich �I�U�H�N�Y�H�Q�F�L�D���R�W�i�þ�D�Q�L�D��
boli �N�R�Q�ã�W�D�Q�W�Q�p. Z �I�U�H�N�Y�H�Q�þ�Q�p�K�R���U�R�]�O�R�å�H�Q�L�D���]�U�ê�F�K�O�H�Q�L�D���N�P�L�W�D�Q�L�D�����Y�\�M�D�G�U�H�Q�p�K�R v decibeloch, je 
�Q�D���R�E�U�i�]�N�X�������Y�L�G�L�H�"���Y�ê�U�D�]�Q�p���D�P�S�O�L�W�~�G�\���Y�R���I�U�H�N�Y�H�Q�þ�Q�R�P���L�Q�W�H�U�Y�D�O�H���R�G��0,4 kHz do 6,5 kHz, kde 
�M�H���V�O�X�F�K�R�Y�ê���R�U�J�i�Q���þ�O�R�Y�H�N�D���Q�D�M�F�L�W�O�L�Y�H�M�ã�t�����7�U�H�E�D���]�G�{�U�D�]�Q�L�"�����å�H���S�U�H���N�D�å�G�ê���W�\�S���O�R�å�L�V�N�D���V�D���E�X�G�H���W�H�Q�W�R��
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�L�Q�W�H�U�Y�D�O�� �P�H�Q�L�"���� �7�H�Q�W�R�� �I�U�H�N�Y�H�Q�þ�Q�ê�� �L�Q�W�H�U�Y�D�O�� �V �H�N�Y�L�Y�D�O�H�Q�W�Q�R�X�� �K�O�D�G�L�Q�R�X�� �]�U�ê�F�K�O�H�Q�L�D�� �N�P�L�Wania 
v �W�R�P�W�R�� �L�Q�W�H�U�Y�D�O�H�� �S�U�H�� �Y�\�K�R�Y�X�M�~�F�H�� �O�R�å�L�V�N�R�� �Y �V�~�þ�L�Q�Q�R�V�W�L�� �V �þ�D�V�R�Y�ê�P�� �S�U�L�H�E�H�K�R�P�� �]�U�ê�F�K�O�H�Q�L�D��
�N�P�L�W�D�Q�L�D�� �V�~�� �R�Y�H�U�H�Q�p�� �N�U�L�W�p�U�L�i�� �S�U�H�� �K�U�D�Q�L�þ�Q�~�� �K�R�G�Q�R�W�X�� �N�Y�D�O�L�W�\�� �O�R�å�L�V�N�D�� �G�D�Q�p�K�R�� �W�\�S�X�� �>1, 2, 3, 4]. 
�9�ê�U�D�]�Q�i�� �M�H�� �D�M�� �I�U�H�N�Y�H�Q�F�L�D�� �R�W�i�þ�D�Q�L�D�� �K�Q�D�F�L�H�K�R�� �H�O�H�N�W�U�R�P�R�W�R�U�D�� ��36 �+�]������ �N�W�R�U�i�� �D�S�O�L�N�i�F�L�R�X�� �I�L�O�W�U�D��
A �Y�ê�U�D�]�Q�H���S�R�N�O�H�V�Q�H��(o 36,6 dB) (pozri �2�E�U�i�]�R�N 4.) 

 

 

 
�2�E�U�i�]�R�N���������)�U�H�N�Y�H�Q�þ�Q�p���V�S�H�N�W�U�i hladiny Z �K�O�X�N�X�����]�U�ê�F�K�O�H�Q�L�D���D �U�ê�F�K�O�R�V�W�L���G�Y�R�F�K���O�R�å�t�V�N���V�S�U�L�D�G�D�F�t�F�K���Y�U�H�W�H�Q�Q�t�N�R�Y��
s �U�{�]�Qou �G�\�Q�D�P�L�F�N�R�X���H�P�L�V�L�R�X�����V�S�H�N�W�U�X�P���]�R�E�U�D�]�H�Q�p���þ�H�U�Y�H�Q�R�X���I�D�U�E�R�X�����þ���E�����W�P�D�Y�ã�L�H�����U�H�S�U�H�]�H�Q�W�X�M�H���S�R�ã�N�R�G�H�Q�p��

�O�R�å�L�V�N�R���D �]�H�O�H�Q�R�X���I�D�U�E�R�X�����þ���E�����E�O�H�G�ã�L�H�����Y�\�K�R�Y�X�M�~�F�H���O�R�å�L�V�N�R. 

Z �I�U�H�N�Y�H�Q�þ�Q�ê�F�K�� �V�S�H�N�W�L�H�U �S�U�L�� �S�R�X�å�L�W�t�� �I�L�O�W�U�D�� �= �M�H�� �Y�L�G�L�H�"�� �Y�ê�U�D�]�Q�~�� �D�P�S�O�L�W�~�G�X�� �I�U�H�N�Y�H�Q�F�L�H�� �R�W�i�þ�D�Q�L�D��
�Y�U�H�W�H�Q�Q�t�N�R�Y��a �M�H�M���K�D�U�P�R�Q�L�F�N�p���þ�L���X�å���S�U�L���P�H�U�D�Q�t�� �K�O�X�N�X��a �Q�D�M�P�l�� �S�U�L �N�L�Q�H�P�D�W�L�F�N�ê�F�K���S�D�U�D�P�H�W�U�Rch 
�]�U�ê�F�K�O�H�Q�L�D�� �N�P�L�W�D�Q�L�D�� �D �L�Q�W�H�J�U�i�F�L�R�X�� �Y�\�S�R�þ�t�W�D�Q�H�M�� �U�ê�F�K�O�R�V�W�L�� �N�P�L�W�D�Q�L�D���� �1�D�� �V�W�D�Q�R�Y�H�Q�L�H�� �K�O�D�G�L�Q�\��
A �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� �M�H�� �å�L�D�G�~�F�D�� �U�ê�F�K�O�R�V�"�� �N�P�L�W�D�Q�L�D�� �U�H�S�U�H�]�H�Q�W�X�M�~�F�D�� �P�R�K�X�W�Q�R�V�"�� �N�P�L�W�D�Q�L�D��
a z �K���D�G�L�V�N�D�� �G�\�Q�D�P�L�F�N�p�K�R�� �Q�D�P�i�K�D�Q�L�D�� �U�R�W�X�M�~�F�L�F�K�� �N�R�P�S�R�Q�H�Q�W�R�Y �M�H�� �W�R�� �]�U�ê�F�K�O�H�Q�L�H�� �N�P�L�W�D�Q�L�D����
�3�U�H�]�H�Q�W�R�Y�D�Q�p�� �I�U�H�N�Y�H�Q�þ�Q�p�� �V�S�H�N�W�U�i�� �V�~�� �Q�H�S�R�V�W�U�i�G�D�W�H���Q�p�� �N �G�L�D�J�Q�y�]�H�� �V�W�X�S���D�� �S�R�ã�N�R�G�H�Q�L�D��
�M�H�G�Q�R�W�O�L�Y�ê�F�K���N�R�P�S�R�Q�H�Q�W�R�Y���O�R�å�L�V�N�D���D�N�R���D�M���Q�H�Y�\�Y�i�å�H�Q�R�V�W�L���V�S�U�L�D�G�D�F�L�H�K�R���Y�U�H�W�H�Q�Q�t�N�D. 

�3�U�H���S�R�U�R�Y�Q�D�Q�L�H���Q�D���R�E�U�i�]�N�X������ �V�~���I�U�H�N�Y�H�Q�þ�Q�p���V�S�H�N�W�U�i�� �K�O�X�N�X��a kmitania s �S�R�X�å�L�W�t�P���I�L�O�W�U�D���$���G�Y�H��
�V�S�U�L�D�G�D�F�L�H���M�H�G�Q�R�W�N�\�����N�W�R�U�p���E�R�O�L���L�G�H�Q�W�L�I�L�N�R�Y�D�Q�p���D�N�R���S�U�H�Y�i�G�]�N�R�Y�R���Q�H�Y�\�K�R�Y�X�M�~�F�D���D �S�U�H�Y�i�G�]�N�R�Y�R��
�Y�\�K�R�Y�X�M�~�F�D���� �3�R�W�Y�U�G�]�X�M�~�� �W�R�� �D�M�� �H�I�H�N�W�t�Y�Q�H�� �K�R�G�Q�R�W�\�� �U�ê�F�K�O�R�V�W�L�� �N�P�L�W�D�Q�L�D���� �N�G�H�� �U�R�]�G�L�H�O�� �H�I�H�N�W�t�Y�Q�\�F�K��



N O V É  T R E N D Y  A K U S T I C K É H O  S P E K T R A  2 0 2 2  
�9�H�G�H�F�N�ê���U�H�F�H�Q�]�R�Y�D�Q�ê���]�E�R�U�Q�t�N | Peer-reviewed Proceedings 

 

130  
 

�U�ê�F�K�O�R�V�W�L�� �M�H�� �S�U�L�E�O�L�å�Q�H�� �G�Y�R�M�Q�i�V�R�E�Q�ê���� �= ho�G�Q�{�W�� �H�I�H�N�W�t�Y�Q�\�F�K�� �U�ê�F�K�O�R�V�W�t�� �V�D�� �Y�\�S�R�þ�t�W�D�� �K�O�D�G�L�Q�D�� �$��
�D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X���V �S�R�X�å�L�W�t�P���Y�]�"�D�K�R�Y�����������U�H�V�S�������������D �Y�]�"�D�K�X�������� 

 �.�Ð�E 
L �s�r�Ž�‰
�É�=

�É�,
 (3) 

�9�\�S�R�þ�t�W�D�Q�i�� �K�O�D�G�L�Q�D�� �$�� �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� �S�U�H�Y�i�G�]�N�R�Y�R�� �Y�\�K�R�Y�X�M�~�F�H�M�� �V�S�U�L�D�G�D�F�H�M�� �M�H�G�Q�R�W�N�\�� �M�H��
74,3 dB a �Q�H�Y�\�K�R�Y�X�M�~�F�H�M�� �M�H�G�Q�R�W�N�\��je 79,4 dB, teda o �Y�\�ã�H�� �� �G�%�� �Y�\�ã�ã�L�D���� �3�R�G�R�E�Q�H�� �M�H�� �W�R�� �D�M�� �S�U�L��
�V�N�X�W�R�þ�Q�R�P���H�Q�H�U�J�H�W�L�F�N�R�P���Y�\�å�D�U�R�Y�D�Q�t���K�O�X�N�X�����I�L�O�W�H�U���=�������D to 79,6 dB verzus 88,1 dB teda �S�U�L�E�O�L�å�Q�H��
o 9 dB. �9�ê�U�D�]�Q�H�M�ã�t�� �U�R�]�G�L�H�O�� �M�H�� �Y �G�\�Q�D�P�L�F�N�R�P�� �Q�D�P�i�K�D�Q�t���� �N�W�R�U�p�� �R�Y�S�O�\�Y���X�M�H�� �å�L�Y�R�W�Q�R�V�"��
�N�R�P�S�R�Q�H�Q�W�R�Y�� �V�W�U�R�M�Q�p�K�R�� �]ariadenia s �Y�U�H�W�H�Q�Q�t�N�P�L�� �>���@�� �7�U�H�E�D�� �S�U�L�S�R�P�H�Q�~�"���� �å�H�� �K�O�D�G�L�Q�D�� �$�� �K�O�X�N�X��
v �G�L�I�~�]�Q�R�P���S�R�O�L��v �V�N�~�ã�R�E�Q�H�M���P�L�H�V�W�Q�R�V�W�L���G�R�V�D�K�R�Y�D�O�D���K�R�G�Q�R�W�X���������� dB a �V�~�þ�D�V�Q�H���V�D���V�N�~�ã�D�O�R��������
�Y�U�H�W�H�Q�Q�t�N�R�Y�� 

 

 

 

�2�E�U�i�]�R�N���������)�U�H�N�Y�H�Q�þ�Q�p���V�S�H�N�W�U�i���K�O�D�G�L�Q�\���$���K�O�X�N�X�����]�U�ê�F�K�O�H�Q�L�D���D �U�ê�F�K�O�R�V�W�L��s �Y�i�å�H�Q�t�P���$���G�Y�R�F�K���O�R�å�t�V�N���V�S�U�L�D�G�D�F�t�F�K��
�Y�U�H�W�H�Q�Q�t�N�R�Y���V �U�{�]�Qou �G�\�Q�D�P�L�F�N�R�X���H�P�L�V�L�R�X�����V�S�H�N�W�U�X�P���]�R�E�U�D�]�H�Q�p���þ�H�U�Y�H�Q�R�X���I�D�U�E�R�X�����þ���E�����W�P�D�Y�ã�L�H�����U�H�S�U�H�]�H�Q�W�X�M�H��

�S�R�ã�N�R�G�H�Q�p���O�R�å�L�V�N�R���D �]�H�O�H�Q�R�X���I�D�U�E�R�X�����þ���E�����E�O�H�G�ã�L�H�����Y�\�K�R�Y�X�M�~�F�H���O�R�å�L�V�N�R. 

���������9�ê�S�R�þ�H�W���K�O�D�G�L�Q�\���$ �D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X��vret�H�Q�Q�t�N�D 
Stanovenie �V�W�U�H�G�Q�H�M���K�R�G�Q�R�W�\���K�O�D�G�L�Q�\���$���U�ê�F�K�O�R�V�W�L���N�P�L�W�D�Q�L�D���Q�D���N�P�L�W�D�M�~�F�H�M���P�H�U�D�F�H�M���S�O�R�F�K�H �.�é�E�Ü 
v �P�H�U�D�F�t�F�K���P�L�H�V�W�D�F�K���E
L �s�å �0, je �S�U�H���Y�L�D�F�H�M���P�H�U�D�F�t�F�K���P�L�H�V�W��dan�p �Y�]�"�D�K�R�P�� 

 �.�é�E�Ü
L �.�é�E�Ü
�² 
E�-�5�E�Ü
E�-�à �E�Ü (4) 
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kde 

 �.�é�E�Ü
�²  �M�H���Q�H�N�R�U�L�J�R�Y�D�Q�i���Q�D�P�H�U�D�Q�i���K�O�D�G�L�Q�D���$���U�ê�F�K�O�R�V�W�L���N�P�L�W�D�Q�L�D�� 

 �-�5�E�Ü �N�R�U�H�N�F�L�D���S�U�H���K�O�D�G�L�Q�\���$���U�ê�F�K�O�R�V�W�L���Y�H�G���D�M�ã�L�H�K�R���N�P�L�W�D�Q�L�D, v decibeloch; 
 �-�à �E�Ü �N�R�U�H�N�F�L�D���Q�D���K�P�R�W�Q�R�V�"���V�H�Q�]�R�U�D���N�P�L�W�D�Q�L�D�����Y decibeloch. 
V �V�N�~�P�D�Q�R�P�� �S�U�t�S�D�G�H�� �V�D�� �S�R�X�å�L�O�� �O�H�Q�� �M�H�G�H�Q�� �V�H�Q�]�R�U���� �N�W�R�U�p�K�R�� �K�P�R�W�Q�R�V�"�� �E�R�O�D�� �P�H�Q�ã�L�D�� �D�N�R�� ����������
hm�R�W�Q�R�V�W�L�� �V�S�U�L�D�G�D�F�L�H�K�R�� �Y�U�H�W�H�Q�Q�t�N�D�� �D �K�O�D�G�L�Q�D�� �$�� �U�ê�F�K�O�R�V�W�L�� �Y�H�G���D�M�ã�L�H�K�R�� �N�P�L�W�D�Q�L�D�� �Y�]�K���D�G�R�P��
�Y�L�E�U�R�L�]�R�O�i�F�L�X�� ��silentbloky) �U�H�G�X�N�X�M�~�F�H�� �N�P�L�W�D�Q�L�H�� �] �E�O�t�]�N�H�K�R�� �R�N�R�O�L�D�� �E�R�O�D�� �]�D�Q�H�G�E�D�W�H���Q�i�� Teda 
v �V�N�~�P�D�Q�R�P���S�U�t�S�D�G�H���V�~���N�R�U�H�N�F�L�H���Q�X�O�R�Y�p���D �S�R�þ�H�W���P�H�U�D�F�t�F�K���P�L�H�V�W���E �V�D���U�R�Y�Q�i������ 
�3�U�L�� �S�R�X�å�L�W�t���0 senzorov k �V�Q�t�P�D�Q�L�X�� �U�ê�F�K�O�R�V�W�L�� �N�P�L�W�D�Q�L�D, �V�W�U�H�G�Q�i�� �K�R�G�Q�R�W�D���.
$�é�E���� �D�N�R�� �D�U�L�W�P�H�W�L�F�N�ê��
�S�U�L�H�P�H�U���Q�D���N�P�L�W�D�M�~�F�R�P���P�H�U�D�F�R�P���S�R�Y�U�F�K�X���5�����V�D���Y�\�S�R�þ�t�W�D���]�R���Y�]�"�D�K�X: 

 �.
$�é�E 
L �s�r�Ž�‰�@
�5

�Ç
�Ã �s�r�4�á�5�Å�á�=�Ô�Ç

�Ü�@�5 �A (5) 

�9�ê�S�R�þ�H�W�� �K�R�U�Q�H�M�� �K�U�D�Q�L�F�H�� �K�O�D�G�L�Q�\�� �$�� �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X���.�Ð�E�á�k�_�v �]�Y�X�N�X�� �ã�t�U�H�Q�p�K�R�� �Y�]�G�X�F�K�R�P��
�V�S�{�V�R�E�H�Q�p�K�R�� �Y�\�å�D�U�R�Y�D�Q�t�P�� �]�Y�X�N�X�� �J�H�Q�H�U�R�Y�D�Q�p�K�R�� �N�P�L�W�D�Q�t�P�� �N�R�Q�ã�W�U�X�N�F�L�H�� �V�D�� �Y�\�S�R�þ�t�W�D�� �] �K�R�G�Q�{�W��
�K�O�D�G�t�Q���.
$�é�E takto 

 �.�Ð�E�á�k�_�v 
L �.
$�é�E 
E�s�r�Ž�‰
�Ì

�Ì�,

E�s�r�Ž�‰

�8�5�5

�Ó�Y�á�,
 (6) 

kde �5�4 
L �s m2 a �U�H�I�H�U�H�Q�þ�Q�i���D�N�X�V�W�L�F�N�i���L�P�S�H�G�D�Q�F�L�D���<�a�á�4 
L �v�r�r N s/m3. 

V �V�N�~�P�D�Q�R�P���S�U�t�S�D�G�H���M�H���K�R�U�Q�i���K�U�D�Q�L�F�D���K�O�D�G�L�Q�\���$ �D�N�X�V�W�L�F�N�p�K�R���Y�ê�N�R�Q�X���Y�\�K�R�Y�X�M�~�F�H�K�R���Y�U�H�W�H�Q�Q�t�N�D��
�.�Ð�E�á�k�_�v 
L �v�z�á�u dB a �Q�H�Y�\�K�R�Y�X�M�~�F�H�K�R���.�Ð�E�á�k�_�v 
L �w�u�á�v dB. 

5 Diskusia a �]�i�Y�H�U 
�ý�O�i�Q�R�N���X�Y�i�G�]�D �Y�ã�H�R�E�H�F�Q�~��metodiku stanovenia �K�O�D�G�L�Q�\�� �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X�� �] merania 
�U�ê�F�K�O�R�V�W�L�� �N�P�L�W�D�Q�L�D�� �S�R�Y�U�F�K�X�� �V�W�U�R�M�Q�p�K�R�� �]�D�U�L�D�G�H�Q�L�D�� �D�O�H�E�R�� �O�H�Q�� �M�H�K�R�� �N�R�P�S�R�Q�H�Q�W�R�Y���� �0�H�W�R�G�L�N�D�� �V�D��
�R�Y�H�U�X�M�H�� �S�U�L�� �V�W�D�Q�R�Y�H�Q�t�� �K�O�D�G�L�Q�\ A �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X���V�N�~�ã�D�Q�ê�F�K�� �V�S�U�L�D�G�D�F�t�F�K�� �Y�U�H�W�H�Q�Q�t�N�R�Y�� �Q�D��
�V�N�~�ã�R�E�Q�R�P�� �]�D�U�L�D�G�H�Q�t�����1�H�å�L�D�G�X�Fe hlukov�p�� �H�P�L�V�L�H �O�R�å�t�V�N�� �P�R�å�Q�R�� �V�O�H�G�R�Y�D�"���S�U�R�V�W�U�H�G�Q�t�F�W�Y�R�P��
merania kin�H�P�D�W�L�F�N�ê�F�K�� �S�D�U�D�P�H�W�U�R�Y���� �D �W�R�� �P�H�U�D�Q�t�P�� �]�U�ê�F�K�O�H�Q�L�D�� �N�P�L�W�D�Q�L�D�� �D �M�H�K�R�� �Q�i�V�O�H�G�Q�R�X��
�L�Q�W�H�J�U�i�F�L�R�X���� �5�ê�F�K�O�R�V�"�� �N�P�L�W�D�Q�L�D�� �V�D�� �Y�\�X�å�L�O�D�� �S�U�H�� �V�W�D�Q�R�Y�H�Q�L�H�� �K�O�D�G�L�Q�\�� �$ �D�N�X�V�W�L�F�N�p�K�R�� �Y�ê�N�R�Q�X��
a �V�~�þ�D�V�Q�H���D�M���N �]�K�R�G�Q�R�W�H�Q�L�X���S�U�H�Y�i�G�]�N�R�Y�p�K�R���V�W�D�Y�X���Y�\�E�U�D�Q�ê�F�K���G�Y�R�F�K���V�S�U�L�D�G�D�F�t�F�K���M�H�G�Q�R�W�L�H�N�� 
�8�Y�H�G�H�Q�~���P�H�W�R�G�L�N�X���P�R�å�Q�R���D�S�O�L�N�R�Y�D�" �Q�D�M�P�l �W�D�P�����N�G�H���M�H���Y�\�V�R�N�i���K�O�D�G�L�Q�D��hluku pozadia alebo, 
�K�O�X�N�� �V�W�U�R�M�D�� �P�i�� �Y�\�V�R�N�p�� �K�O�D�G�L�Q�\�� �Y �S�R�U�R�Y�Q�D�Q�t�� �V �D�H�U�R�G�\�Q�D�P�L�F�N�R�X�� �]�O�R�å�N�R�X���� �W�D�N�å�H�� �F�H�O�N�R�Y�p��
�Y�\�å�D�U�R�Y�D�Q�L�H�� �K�O�X�N�X�� �M�H�� �R�Y�S�O�\�Y�Q�H�Q�p�� �S�U�H�G�R�Y�ã�H�W�N�ê�P�� �N�P�L�W�D�Q�t�P�� �N�R�Q�ã�W�U�X�N�F�L�H�� �V�W�U�R�M�D���� �7�~�W�R�� �P�H�W�y�G�X��
merania k�P�L�W�D�Q�L�D�� �P�R�å�Q�R�� �S�R�X�å�L�"�� �Q�D�M�P�l�� �Y �S�U�t�S�D�G�R�F�K �N�G�H�� �Q�L�H�� �M�H�� �P�R�å�Q�p�� �S�R�X�å�L�"���S�U�H�V�Q�p�� �S�U�L�D�P�H��
�P�H�U�D�Q�L�D�� �K�O�X�N�X�� �S�U�H�Q�i�ã�D�Q�p�K�R�� �Y�]�G�X�F�K�R�P �D�O�H�E�R���� �D�N�� �V�D�� �Y�\�å�D�G�X�M�H�� �U�R�]�O�t�ã�H�Q�L�H�� �P�H�G�]�L�� �F�H�O�N�R�Y�ê�P��
�Y�\�å�D�U�R�Y�D�Q�ê�P�� �D�N�X�V�W�L�F�N�ê�P�� �Y�ê�N�R�Q�R�P�� �V�W�U�R�M�D�� �D �D�N�X�V�W�L�F�N�ê�P�� �Y�ê�N�R�Q�R�P�� �J�H�Q�H�U�R�Y�D�Q�ê�P�� �N�P�L�W�D�Q�t�P��
�Q�L�H�N�W�R�U�p�K�R���N�R�P�S�R�Q�H�Q�W�X���N�R�Q�ã�W�U�X�N�F�L�H���W�R�K�W�R���V�W�U�R�M�D����ako je �Q�D�S�U�t�N�O�D�G���V�S�U�L�D�G�D�Fia jednotka.  
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Summary 
Determination of Acoustic Performance Levels of a Spinning Actuator by Measurement 
of Vibration.  The article suggests a general methodology for determining the level of acoustic 
power from the measurement of the speed of vibration of the surface of machinery or only its 
components. The methodology is verified when determining the acoustic power level of 
operating spinning actuators on a test facility. Undesirable noise emissions of bearings can be 
monitored through the measurement of kinematic parameters, by measuring the acceleration of 
the vibration and its subsequent integration. The vibration speed was used to determine the level 
A of the acoustic power and at the same time to evaluate the operating condition of the selected 
two spinning units. 
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