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Apstrakt
�R�e�f�e�r�e�n�c�a� �p�r�o�s�t�o�r�i�j�a� �z�a� �s�l�u�š�a�n�j�e� �n�i�j�e� �s�t�a�t�i�
�k�i� �s�i�s�t�e�m�.� �P�r�o�m�e�n�e� �t�e�m�p�e�r�a�t�u�r�e� �p�o�m�e�r�a�j�u� �p�o�p�u�s�t�l�j�i�v�o�s�t� �d�r�a�j�v�e�r�a� �z�v�u�
�n�i�k�a� �i� �v�r�e�d�n�o�s�t�i� �k�o�m�p�o�n�e�n�t�i
�r�a�z�g�r�a�n�i�
�e�n�i�k�a�.� �V�l�a�ž�n�o�s�t� �m�e�n�j�a� �b�r�z�i�n�u� �z�v�u�k�a� �i� �k�a�r�a�k�t�e�r�i�s�t�i�k�e� �a�p�s�o�r�p�c�i�j�e� �a�k�u�s�t�i�
�n�o�g� �t�r�e�t�m�a�n�a�.� �B�a�r�o�m�e�t�a�r�s�k�i� �p�r�i�t�i�s�a�k� �m�o�d�u�l�i�r�a� �p�o�l�o�ž�a�j� �o�d�m�o�r�a
�d�i�j�a�f�r�a�g�m�e�.� �V�i�b�r�a�c�i�j�e� �o�d� �H�V�A�C�,� �s�a�o�b�r�a���a�j�a� �i� �o�b�j�e�k�t�a� �u�v�o�d�e� �n�i�s�k�o�f�r�e�k�v�e�n�t�n�u� �k�o�n�t�a�m�i�n�a�c�i�j�u�.� �E�l�e�k�t�r�o�m�a�g�n�e�t�n�e� �s�m�e�t�n�j�e� �i�z� �d�o�m�a���i�n�s�k�e
elektronike naseljavaju RF spektar unutar prostorije. Ove varijable kontinuirano drifuju, a njihov kombinovani uticaj na percipirani audio
�k�v�a�l�i�t�e�t� �r�e�f�e�r�e�n�t�n�o�g� �s�i�s�t�e�m�a� �j�e� �m�e�r�l�j�i�v�.� �O�v�a�j� �r�a�d� �p�r�e�d�s�t�a�v�l�j�a� �p�r�a�k�t�i�
�a�n� �o�k�v�i�r� �z�a� �o�p�t�i�m�i�z�a�c�i�j�u� �i� �o�d�r�ž�a�v�a�n�j�e� �o�k�r�u�ž�e�n�j�a� �z�a� �k�r�i�t�i�
�k�o� �s�l�u�š�a�n�j�e�,
�z�a�s�n�o�v�a�n� �n�a� �3� �g�o�d�i�n�e� �k�o�n�t�i�n�u�i�r�a�n�o�g� �p�r�a���e�n�j�a� �4� �r�e�f�e�r�e�n�t�n�e� �p�r�o�s�t�o�r�i�j�e� �n�a� �r�a�z�l�i�
�i�t�i�m� �g�e�o�g�r�a�f�s�k�i�m� �š�i�r�i�n�a�m�a�.� �D�o�k�u�m�e�n�t�u�j�e�m�o� �v�e�l�i�
�i�n�u� �s�v�a�k�e
ekološke varijable, njen uticaj na merljive audio parametre i korektivne procedure potrebne za održavanje uslova referentnog kvaliteta.
�R�e�z�u�l�t�u�j�u���i� �t�e�r�e�t� �o�d�r�ž�a�v�a�n�j�a� �j�e� �z�n�a�
�a�j�a�n� �-�-� �i�z�m�e���u� �2�0� �i� �4�5� �m�i�n�u�t�a� �p�o� �s�e�s�i�j�i� �s�l�u�š�a�n�j�a� �z�a� �r�u�
�n�u� �k�o�r�e�k�c�i�j�u� �-�-� �a�l�i� �s�e� �m�o�ž�e� �s�m�a�n�j�i�t�i� �k�r�o�z
sistematsku ekološku kontrolu i, gde je dostupna, automatizovanu instrumentaciju za poravnanje.

1. UVOD

�S�v�a�k�i� �a�u�d�i�o�f�i�l� �z�n�a� �d�a� �s�i�s�t�e�m� �z�v�u�
�i� �d�r�u�g�a�
�i�j�e� �i�z� �d�a�n�a� �u� �d�a�n�.� �U�o�b�i�
�a�j�e�n�o� �o�b�j�a�š�n�j�e�n�j�e� �j�e� �p�s�i�h�o�l�o�š�k�o� �-�-� �r�a�s�p�o�l�o�ž�e�n�j�e�,� �u�m�o�r�,� �o�
�e�k�i�v�a�n�j�e�.
�M�a�n�j�e� �u�o�b�i�
�a�j�e�n�o� �a�l�i� �t�a�
�n�i�j�e� �o�b�j�a�š�n�j�e�n�j�e� �j�e� �f�i�z�i�
�k�o�.� �O�k�r�u�ž�e�n�j�e� �z�a� �s�l�u�š�a�n�j�e� �s�e� �m�e�n�j�a�,� �o�p�r�e�m�a� �s�e� �m�e�n�j�a�,� �a� �o�v�e� �p�r�o�m�e�n�e� �s�u� �m�e�r�l�j�i�v�e�.

�O�v�a�j� �r�a�d� �j�e� �p�r�a�k�t�i�
�a�n� �v�o�d�i�
�.� �N�a�m�e�n�j�e�n� �j�e� �s�v�a�k�o�m�e� �k�o� �o�d�r�ž�a�v�a� �p�r�o�s�t�o�r�i�j�u� �z�a� �k�r�i�t�i�
�k�o� �s�l�u�š�a�n�j�e� �-�-� �b�i�l�o� �z�a� �p�r�o�c�e�n�u� �p�r�o�i�z�v�o�d�a�,
�m�a�s�t�e�r�i�n�g�a� �i�l�i� �l�i�
�n�o� �k�o�r�i�š���e�n�j�e� �-�-� �i� �k�o� �ž�e�l�i� �d�a� �r�a�z�u�m�e� �š�t�a� �s�e� �m�e�n�j�a�,� �k�o�l�i�k�o�,� �i� �š�t�a� �u�
�i�n�i�t�i� �p�o�v�o�d�o�m� �t�o�g�a�.

�V�o�d�i�
� �s�e� �z�a�s�n�i�v�a� �n�a� �t�r�i� �g�o�d�i�n�e� �k�o�n�t�i�n�u�i�r�a�n�o�g� �p�r�a���e�n�j�a� �
�e�t�i�r�i� �r�e�f�e�r�e�n�t�n�e� �p�r�o�s�t�o�r�i�j�e� �z�a� �s�l�u�š�a�n�j�e�:� �n�a�š�a� �p�r�i�m�a�r�n�a� �p�r�o�s�t�o�r�i�j�a� �z�a� �p�r�o�c�e�n�u� �u
Quitu, Ekvador; partnerska postrojenje u Cirihu, Švajcarska; mastering studio u Nashvillu, Tennessee; i privatna prostorija za
slušanje u Sapporu, Japan. Svaka prostorija opremljena je senzorima temperature, vlažnosti, barometarskog pritiska, vibracija i
�e�l�e�k�t�r�o�m�a�g�n�e�t�n�o�g� �p�o�l�j�a� �k�o�j�i� �b�e�l�e�ž�e� �u� �1�-�s�e�k�u�n�d�n�i�m� �i�n�t�e�r�v�a�l�i�m�a�.� �A�u�d�i�o� �s�i�s�t�e�m� �s�v�a�k�e� �p�r�o�s�t�o�r�i�j�e� �m�e�r�e�n� �j�e� �n�e�d�e�l�j�n�o� �k�o�r�i�s�t�e���i
�s�t�a�n�d�a�r�d�i�z�o�v�a�n�i� �p�r�o�t�o�k�o�l� �(�f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v�,� �i�z�o�b�l�i�
�e�n�j�e�,� �i�m�p�u�l�s�n�i� �o�d�z�i�v�,� �p�r�a�g� �š�u�m�a�)�.

Podaci otkrivaju da svaka ekološka varijabla koju smo merili proizvodi detektabilan efekat na izmerene performanse audio sistema.
Neki efekti su veliki (temperaturom indukovani pomeraji frekvencijskog odziva do 0,8 dB). Neki su mali (efekti barometarskog
pritiska na popustljivost drajvera od 0,02 dB). Svi su realni i svi drifuju tokom vremena.

Pitanje nije da li korigovati ove efekte. Pitanje je koliko napora korekcija zahteva i da li se taj napor može smanjiti.

�2�.� �P�O�S�T�A�V�L�J�A�N�J�E� �Z�V�U���N�I�K�A

�P�o�s�t�a�v�l�j�a�n�j�e� �z�v�u�
�n�i�k�a� �u� �p�r�a�v�o�u�g�a�o�n�o�j� �p�r�o�s�t�o�r�i�j�i� �j�e� �r�e�š�e�n� �p�r�o�b�l�e�m� �u� �a�k�u�s�t�i�c�i�.� �O�p�t�i�m�a�l�n�a� �p�o�z�i�c�i�j�a� �m�o�ž�e� �s�e� �i�z�r�a�
�u�n�a�t�i� �i�z� �d�i�m�e�n�z�i�j�a
�p�r�o�s�t�o�r�i�j�e� �k�o�r�i�š���e�n�j�e�m� �m�o�d�a�l�n�e� �a�n�a�l�i�z�e�,� �p�r�e�
�i�š���e�n�a� �m�e�r�e�n�j�e�m� �i� �f�i�k�s�i�r�a�n�a�.� �K�a�d�a� �s�u� �z�v�u�
�n�i�c�i� �p�o�s�t�a�v�l�j�e�n�i�,� �n�e� �b�i� �t�r�e�b�a�l�o� �d�a� �i�h� �t�r�e�b�a
pomerati.

Pomeraju se.

�T�e�r�m�a�l�n�a� �e�k�s�p�a�n�z�i�j�a� �p�o�d�a� �p�o�m�e�r�a� �p�o�z�i�c�i�j�u� �z�v�u�
�n�i�k�a� �d�o� �0�,�3� �m�m� �p�o� �s�t�e�p�e�n�u� �C�e�l�z�i�j�u�s�a� �u� �p�r�o�s�t�o�r�i�j�a�m�a� �s�a� �b�e�t�o�n�s�k�i�m� �p�l�o�
�a�s�t�i�m
�p�o�d�o�m�,� �i� �d�o� �1�,�2� �m�m� �p�o� �s�t�e�p�e�n�u� �u� �p�r�o�s�t�o�r�i�j�a�m�a� �s�a� �v�i�s�e���i�m� �d�r�v�e�n�i�m� �p�o�d�o�v�i�m�a�.� �S�e�z�o�n�s�k�o� �t�e�m�p�e�r�a�t�u�r�n�o� �k�o�l�e�b�a�n�j�e� �o�d� �1�5� �d�e�g�C� �u
�p�r�o�s�t�o�r�i�j�i� �s�a� �d�r�v�e�n�i�m� �p�o�d�o�m� �p�r�o�i�z�v�o�d�i� �k�u�m�u�l�a�t�i�v�a�n� �p�o�m�e�r�a�j� �z�v�u�
�n�i�k�a� �d�o� �1�8� �m�m� �-�-� �s�k�o�r�o� �d�v�a� �c�e�n�t�i�m�e�t�r�a�.

�O�v�a�j� �p�o�m�e�r�a�j� �n�i�j�e� �u�n�i�f�o�r�m�a�n�.� �Z�a�v�i�s�i� �o�d� �p�o�l�o�ž�a�j�a� �z�v�u�
�n�i�k�a� �u� �o�d�n�o�s�u� �n�a� �c�e�n�t�a�r� �t�e�r�m�a�l�n�e� �e�k�s�p�a�n�z�i�j�e� �p�r�o�s�t�o�r�i�j�e� �(�o�b�i�
�n�o� �b�l�i�z�u
�g�e�o�m�e�t�r�i�j�s�k�o�g� �c�e�n�t�r�a� �p�l�o�
�e� �i�l�i� �p�o�d�n�e� �p�o�d�l�o�g�e�)�.� �Z�v�u�
�n�i�c�i� �p�o�s�t�a�v�l�j�e�n�i� �a�s�i�m�e�t�r�i�
�n�o� �-�-� �u�o�b�i�
�a�j�e�n�i� �s�l�u�
�a�j� �-�-� �p�o�m�e�r�a�j�u� �s�e� �a�s�i�m�e�t�r�i�
�n�o�.� �L�e�v�i
�z�v�u�
�n�i�k� �p�o�m�e�r�a� �s�e� �v�i�š�e� �o�d� �d�e�s�n�o�g�,� �i�l�i� �o�b�r�n�u�t�o�,� �n�a�r�u�š�a�v�a�j�u���i� �g�e�o�m�e�t�r�i�j�u� �s�t�e�r�e�o� �s�l�i�k�e�.

�M�e�r�i�l�i� �s�m�o� �o�v�a�j� �e�f�e�k�a�t� �d�i�r�e�k�t�n�o� �k�o�r�i�s�t�e���i� �l�a�s�e�r�s�k�e� �s�e�n�z�o�r�e� �p�o�m�e�r�a�j�a� �(�K�e�y�e�n�c�e� �I�L�-�3�0�0�,� �r�e�z�o�l�u�c�i�j�a� �0�,�5� �u�m�)� �z�a�l�e�p�l�j�e�n�e� �z�a� �s�t�o�l�i�c�u� �z�a
�s�l�u�š�a�n�j�e� �i� �k�u���i�š�t�a� �z�v�u�
�n�i�k�a�.� �T�o�k�o�m� �k�a�l�e�n�d�a�r�s�k�e� �g�o�d�i�n�e� �u� �N�a�s�h�v�i�l�l�e� �p�r�o�s�t�o�r�i�j�i� �(�d�r�v�e�n�i� �p�o�d�,� �s�e�z�o�n�s�k�i� �t�e�m�p�e�r�a�t�u�r�n�i� �o�p�s�e�g� �1�8�-�3�2� �d�e�g�C�)�,
�l�e�v�i� �z�v�u�
�n�i�k� �m�i�g�r�i�r�a�o� �j�e� �1�4�,�3� �m�m� �p�r�e�m�a� �z�a�d�n�j�e�m� �z�i�d�u� �i� �2�,�1� �m�m� �p�r�e�m�a� �b�o�
�n�o�m� �z�i�d�u�.� �D�e�s�n�i� �z�v�u�
�n�i�k� �m�i�g�r�i�r�a�o� �j�e� �1�1�,�7� �m�m� �p�r�e�m�a
�z�a�d�n�j�e�m� �z�i�d�u� �i� �3�,�8� �m�m� �d�a�l�j�e� �o�d� �b�o�
�n�o�g� �z�i�d�a�.� �R�a�z�m�a�k� �i�z�m�e���u� �z�v�u�
�n�i�k�a� �p�r�o�m�e�n�i�o� �s�e� �z�a� �5�,�9� �m�m� �i� �r�a�z�l�i�k�a� �u� �v�r�e�m�e�n�u� �l�e�t�a� �i�z�m�e���u
levog i desnog kanala na poziciji slušanja promenila se za 17,2 mikrosekunde -- što odgovara pomeraju stereo slike od približno 1,4
stepena.

�K�o�r�e�k�c�i�j�a� �z�a�h�t�e�v�a� �p�o�n�o�v�n�o� �m�e�r�e�n�j�e� �i� �p�o�n�o�v�n�o� �p�o�s�t�a�v�l�j�a�n�j�e� �b�a�r�e�m� �s�e�z�o�n�s�k�i�,� �a� �i�d�e�a�l�n�o� �m�e�s�e�
�n�o�.� �S�v�a�k�a� �s�e�s�i�j�a� �p�o�n�o�v�n�o�g
postavljanja traje 15-25 minuta sa metrom i SPL merilom, ili 3-5 minuta sa sistemom za pozicioniranje sa laserskom referencom.
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�P�r�a�k�t�i�
�n�a� �o�p�t�i�m�i�z�a�c�i�j�a� �o�k�r�u�ž�e�n�j�a� �z�a� �k�r�i�t�i�
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�n�i�k�a�,� �s�t�a�b�i�l�n�o�s�t� �k�o�m�p�o�n�e�n�t�i� �i� �d�n�e�v�n�i� �t�e�r�e�t� �o�d�r�ž�a�v�a�n�j�aEQUATORIAL AUDIO
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�Z�a� �p�r�o�s�t�o�r�i�j�e� �n�a� �b�e�t�o�n�s�k�i�m� �p�l�o�
�a�m�a�,� �t�e�r�m�a�l�n�i� �p�o�m�e�r�a�j� �j�e� �z�a� �r�e�d� �v�e�l�i�
�i�n�e� �m�a�n�j�i� �i� �i�n�t�e�r�v�a�l� �k�o�r�e�k�c�i�j�e� �m�o�ž�e� �s�e� �p�r�o�d�u�ž�i�t�i� �n�a� �g�o�d�i�š�n�j�i�.

�Q�u�i�t�o� �p�r�o�s�t�o�r�i�j�a�,� �i�z�g�r�a���e�n�a� �n�a� �a�r�m�i�r�a�n�o�j� �b�e�t�o�n�s�k�o�j� �p�l�o�
�i� �n�a� �2�.�8�5�0� �m� �n�a�d�m�o�r�s�k�e� �v�i�s�i�n�e� �s�a� �s�e�z�o�n�s�k�i�m� �t�e�m�p�e�r�a�t�u�r�n�i�m� �v�a�r�i�r�a�n�j�e�m� �o�d� �4

�d�e�g�C�,� �p�o�k�a�z�a�l�a� �j�e� �u�k�u�p�a�n� �p�o�m�e�r�a�j� �z�v�u�
�n�i�k�a� �o�d� �0�,�8� �m�m� �t�o�k�o�m� �t�r�i� �g�o�d�i�n�e� �-�-� �i�s�p�o�d� �p�r�a�g�a� �
�u�j�n�o�g� �e�f�e�k�t�a� �z�a� �b�i�l�o� �k�o�j�u� �p�o�z�i�c�i�j�u� �z�v�u�
�n�i�k�a

u prostoriji.

�Š�i�l�j�a�t�i� �s�t�a�l�c�i� �z�v�u�
�n�i�k�a� �z�a�r�i�v�e�n�i� �u� �t�e�p�i�h� �p�r�e�k�o� �b�e�t�o�n�a� �p�r�u�ž�a�j�u� �n�a�j�s�t�a�b�i�l�n�i�j�e� �m�o�n�t�i�r�a�n�j�e�.� �S�t�a�l�c�i� �n�a� �t�v�r�d�o�m� �d�r�v�e�t�u� �i�l�i� �p�l�o�
�i�c�a�m�a� �t�r�e�b�a� �d�a
�k�o�r�i�s�t�e� �p�o�l�i�m�e�r�n�e� �i�z�o�l�a�c�i�o�n�e� �n�o�g�i�c�e� �(�S�h�o�r�e� �4�0�A� �t�v�r�d�o���a�)� �u�m�e�s�t�o� �m�e�t�a�l�n�i�h� �š�i�l�j�a�k�a�,� �k�o�j�i� �p�o�v�e�z�u�j�u� �z�v�u�
�n�i�k� �s�a� �v�i�b�r�a�c�i�j�a�m�a� �p�r�e�n�e�t�i�m
�p�o�d�o�m�.� �M�a�s�a� �z�v�u�
�n�i�k�a� �t�r�e�b�a� �d�a� �p�r�e���e� �1�5� �k�g� �p�o� �k�a�n�a�l�u� �z�a� �a�d�e�k�v�a�t�n�u� �i�n�e�r�c�i�j�u� �p�r�o�t�i�v� �v�a�z�d�u�š�n�i�h� �v�i�b�r�a�c�i�j�a� �o�d� �s�o�p�s�t�v�e�n�o�g� �i�z�l�a�z�a
�z�v�u�
�n�i�k�a� �-�-� �m�i�n�i�m�u�m� �k�o�j�i� �s�e� �r�e�t�k�o� �d�i�s�k�u�t�u�j�e�,� �a�l�i� �
�e�s�t�o� �k�r�š�i� �k�o�d� �m�o�n�i�t�o�r�s�k�i�h� �s�i�s�t�e�m�a� �n�a� �s�t�a�l�k�u�.

3. TEMPERATURNI EFEKTI NA ELEKTRONIKU

Temperaturni koeficijent elektronskih komponenti dobro je dokumentovan u inženjerskoj literaturi, ali se retko diskutuje u audiju.
Trebalo bi.

�T�i�p�i�
�n�a� �m�r�e�ž�a� �r�a�z�g�r�a�n�i�
�e�n�i�k�a� �s�a�d�r�ž�i� �p�o�l�i�p�r�o�p�i�l�e�n�s�k�e� �f�i�l�m�s�k�e� �k�o�n�d�e�n�z�a�t�o�r�e� �(�t�e�m�p�e�r�a�t�u�r�n�i� �k�o�e�f�i�c�i�j�e�n�t� �p�r�i�b�l�i�ž�n�o� �-�2�0�0� �p�p�m�/�d�e�g�C�)�,
�i�n�d�u�k�t�o�r�e� �s�a� �f�e�r�i�t�n�i�m� �j�e�z�g�r�o�m� �(�t�e�m�p�e�r�a�t�u�r�n�i� �k�o�e�f�i�c�i�j�e�n�t� �+�8�0�0� �d�o� �+�2�0�0�0� �p�p�m�/�d�e�g�C� �u� �z�a�v�i�s�n�o�s�t�i� �o�d� �v�r�s�t�e� �f�e�r�i�t�a�)� �i� �ž�i�
�a�n�e� �o�t�p�o�r�n�i�k�e
�(�t�e�m�p�e�r�a�t�u�r�n�i� �k�o�e�f�i�c�i�j�e�n�t� �+�2�0� �d�o� �+�5�0� �p�p�m�/�d�e�g�C�)�.� �P�r�o�m�e�n�a� �t�e�m�p�e�r�a�t�u�r�e� �o�d� �1�0� �d�e�g�C� �p�o�m�e�r�a� �f�r�e�k�v�e�n�c�i�j�u� �r�a�z�g�r�a�n�i�
�e�n�i�k�a� �z�a� �0�,�2�-�0�,�5�%�,
�u� �z�a�v�i�s�n�o�s�t�i� �o�d� �t�o�p�o�l�o�g�i�j�e�.� �Z�a� �r�a�z�g�r�a�n�i�
�e�n�i�k� �o�d� �3� �k�H�z�,� �o�v�o� �j�e� �p�o�m�e�r�a�j� �o�d� �6�-�1�5� �H�z� �-�-� �m�a�l�i� �u� �a�p�s�o�l�u�t�n�i�m� �t�e�r�m�i�n�i�m�a�,� �a�l�i� �m�e�n�j�a� �f�a�z�n�u
�v�e�z�u� �i�z�m�e���u� �d�r�a�j�v�e�r�a� �u� �o�b�l�a�s�t�i� �r�a�z�g�r�a�n�i�
�e�n�i�k�a�,� �p�r�o�i�z�v�o�d�e���i� �m�e�r�l�j�i�v�u� �p�r�o�m�e�n�u� �u� �f�r�e�k�v�e�n�c�i�j�s�k�o�m� �o�d�z�i�v�u� �n�a� �p�o�z�i�c�i�j�i� �s�l�u�š�a�n�j�a�.

�M�e�r�i�l�i� �s�m�o� �o�v�o� �d�i�r�e�k�t�n�o�.� �P�a�r� �r�e�f�e�r�e�n�t�n�i�h� �z�v�u�
�n�i�k�a� �(�3�-�s�m�e�r�n�i�,� �L�i�n�k�w�i�t�z�-�R�i�l�e�y� �r�a�z�g�r�a�n�i�
�e�n�i�c�i� �4�.� �r�e�d�a� �n�a� �5�0�0� �H�z� �i� �3� �k�H�z�)� �p�o�s�t�a�v�l�j�e�n� �j�e� �u
temperaturno kontrolisanu prostoriju i izmeren od 15 degC do 30 degC u koracima od 1 stepena, sa periodom stabilizacije od 2 sata
�n�a� �s�v�a�k�o�m� �k�o�r�a�k�u�.� �F�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �m�e�r�e�n� �j�e� �n�a� �p�o�z�i�c�i�j�i� �s�l�u�š�a�n�j�a� �k�o�r�i�s�t�e���i� �k�a�l�i�b�r�i�s�a�n�i� �m�e�r�n�i� �m�i�k�r�o�f�o�n� �i� �l�o�g�a�r�i�t�a�m�s�k�i� �s�w�e�e�p� �o�d� �1�0
sekundi.

�I�z�m�e�r�e�n�i� �p�o�m�e�r�a�j�:� �r�a�z�g�r�a�n�i�
�e�n�i�k� �o�d� �3� �k�H�z� �p�o�m�e�r�i�o� �s�e� �s�a� �2�.�9�8�7� �H�z� �n�a� �1�5� �d�e�g�C� �n�a� �3�.�0�1�4� �H�z� �n�a� �3�0� �d�e�g�C�,� �u�k�u�p�a�n� �p�o�m�e�r�a�j� �o�d� �2�7� �H�z
�(�0�,�9�%�)�.� �R�a�z�g�r�a�n�i�
�e�n�i�k� �o�d� �5�0�0� �H�z� �p�o�m�e�r�i�o� �s�e� �s�a� �4�9�7� �H�z� �n�a� �5�0�4� �H�z� �(�1�,�4�%�)�.� �F�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �n�a� �p�o�z�i�c�i�j�i� �s�l�u�š�a�n�j�a� �p�r�o�m�e�n�i�o� �s�e� �d�o
�0�,�8� �d�B� �u� �o�b�l�a�s�t�i�m�a� �r�a�z�g�r�a�n�i�
�e�n�i�k�a�.

�Z�a� �p�o�j�a�
�a�l�a�,� �d�o�m�i�n�a�n�t�a�n� �e�f�e�k�a�t� �j�e� �d�r�i�f�t� �r�a�d�n�e� �t�a�
�k�e� �u� �i�z�l�a�z�n�o�j� �f�a�z�i�.� �K�l�a�s�a� �A� �i� �k�l�a�s�a� �A�/�B� �p�o�j�a�
�a�l�a� �p�o�k�a�z�u�j�u� �m�e�r�l�j�i�v�e� �p�r�o�m�e�n�e� �u
�s�p�e�k�t�r�u� �i�z�o�b�l�i�
�e�n�j�a� �k�a�k�o� �s�e� �i�z�l�a�z�n�i� �u�r�e���a�j�i� �z�a�g�r�e�v�a�j�u�.� �M�e�r�i�l�i� �s�m�o� �r�e�p�r�e�z�e�n�t�a�t�i�v�n�o� �k�l�a�s�a� �A�/�B� �p�o�j�a�
�a�l�o� �i�z� �h�l�a�d�n�o�g� �s�t�a�r�t�a� �(�t�e�m�p�e�r�a�t�u�r�a
�h�l�a�d�n�j�a�k�a� �2�5� �d�e�g�C�)� �d�o� �t�e�r�m�a�l�n�e� �r�a�v�n�o�t�e�ž�e� �(�t�e�m�p�e�r�a�t�u�r�a� �h�l�a�d�n�j�a�k�a� �5�8� �d�e�g�C�)�.� �U�k�u�p�n�o� �h�a�r�m�o�n�i�j�s�k�o� �i�z�o�b�l�i�
�e�n�j�e� �n�a� �1� �k�H�z� �s�m�a�n�j�i�l�o� �s�e
�s�a� �0�,�0�0�4�2�%� �n�a� �0�,�0�0�1�9�%� �t�o�k�o�m� �p�r�v�i�h� �4�5� �m�i�n�u�t�a� �r�a�d�a�,� �a� �z�a�t�i�m� �s�e� �s�t�a�b�i�l�i�z�o�v�a�l�o�.� �S�p�e�k�t�a�r� �i�z�o�b�l�i�
�e�n�j�a� �t�a�k�o���e� �s�e� �p�r�o�m�e�n�i�o�:� �o�d�n�o�s
�d�r�u�g�o�g� �k�a� �t�r�e���e�m� �h�a�r�m�o�n�i�k�u� �p�o�m�e�r�i�o� �s�e� �s�a� �3�,�2�:�1� �n�a� �4�,�7�:�1� �k�a�k�o� �j�e� �r�a�d�n�a� �t�a�
�k�a� �d�r�i�f�t�o�v�a�l�a� �s�a� �t�e�m�p�e�r�a�t�u�r�o�m�.

�P�r�a�k�t�i�
�n�a� �p�r�e�p�o�r�u�k�a� �j�e� �u�k�l�j�u�
�i�t�i� �s�i�s�t�e�m� �n�a�j�m�a�n�j�e� �6�0� �m�i�n�u�t�a� �p�r�e� �k�r�i�t�i�
�k�o�g� �s�l�u�š�a�n�j�a�.� �O�v�o� �j�e� �u�o�b�i�
�a�j�e�n� �s�a�v�e�t�.� �O�n�o� �š�t�o� �s�e� �m�a�n�j�e� �
�e�s�t�o
diskutuje jeste da temperatura prostorije tokom ovog perioda zagrevanja treba da bude stabilna -- sistem koji se zagreje u hladnoj
�p�r�o�s�t�o�r�i�j�i� �a� �z�a�t�i�m� �s�e� �s�l�u�š�a� �u� �z�a�g�r�e�j�a�n�o�j� �p�r�o�s�t�o�r�i�j�i� �n�i�j�e� �d�o�s�t�i�g�a�o� �s�v�o�j�u� �r�a�d�n�u� �t�a�
�k�u� �s�t�a�b�i�l�n�o�g� �s�t�a�n�j�a�,� �j�e�r� �j�e� �t�e�m�p�e�r�a�t�u�r�a� �p�r�o�s�t�o�r�i�j�e
nastavila da se menja nakon što se elektronika stabilizovala.

�P�r�e�p�o�r�u�
�u�j�e�m�o� �s�t�a�b�i�l�n�o�s�t� �t�e�m�p�e�r�a�t�u�r�e� �p�r�o�s�t�o�r�i�j�e� �o�d� �+�/�-� �0�,�5� �d�e�g�C� �t�o�k�o�m� �s�e�s�i�j�a� �s�l�u�š�a�n�j�a�.� �P�o�s�t�i�z�a�n�j�e� �o�v�o�g�a� �z�a�h�t�e�v�a� �i�l�i� �n�a�m�e�n�s�k�i
�i�z�g�r�a���e�n� �H�V�A�C� �s�i�s�t�e�m� �s�a� �p�r�o�p�o�r�c�i�o�n�a�l�n�o�m� �k�o�n�t�r�o�l�o�m� �(�n�e� �u�k�l�j�u�
�i�/�i�s�k�l�j�u�
�i� �c�i�k�l�u�s� �r�e�z�i�d�e�n�c�i�j�a�l�n�i�h� �t�e�r�m�o�s�t�a�t�a�)� �i�l�i� �-�-� �p�r�a�k�t�i�
�n�i�j�e� �-�-
�i�s�k�l�j�u�
�i�v�a�n�j�e� �H�V�A�C� �i� �o�s�l�a�n�j�a�n�j�e� �n�a� �t�e�r�m�a�l�n�u� �m�a�s�u� �p�r�o�s�t�o�r�i�j�e�,� �k�o�j�a� �u� �d�o�b�r�o� �i�z�o�l�o�v�a�n�o�j� �p�r�o�s�t�o�r�i�j�i� �p�r�u�ž�a� �2�-�3� �s�a�t�a� �s�t�a�b�i�l�n�o�s�t�i� �+�/�-� �0�,�5� �d�e�g�C
nakon što sistem dostigne ciljnu temperaturu.

�4�.� �V�L�A�Ž�N�O�S�T� �I� �A�K�U�S�T�I���N�A� �A�P�S�O�R�P�C�I�J�A

Brzina zvuka u vazduhu zavisi od temperature (dobro poznato) i vlažnosti (manje dobro poznato). Na 20 degC i 50% relativne
vlažnosti, brzina zvuka je 343,8 m/s. Na 20 degC i 20% RH, ona je 343,4 m/s. Razlika -- 0,4 m/s, ili 0,12% -- je mala ali proizvodi
merljivu promenu u vremenu dolaska refleksija, što menja impulsni odziv prostorije.

�Z�n�a�
�a�j�n�i�j�i� �j�e� �u�t�i�c�a�j� �v�l�a�ž�n�o�s�t�i� �n�a� �a�k�u�s�t�i�
�n�u� �a�p�s�o�r�p�c�i�j�u�.� �V�a�z�d�u�h� �a�p�s�o�r�b�u�j�e� �z�v�u�k� �n�a� �f�r�e�k�v�e�n�c�i�j�s�k�i� �z�a�v�i�s�a�n� �n�a�
�i�n�,� �s�a� �k�o�e�f�i�c�i�j�e�n�t�o�m
�a�p�s�o�r�p�c�i�j�e� �k�o�j�i� �s�e� �o�š�t�r�o� �p�o�v�e���a�v�a� �i�z�n�a�d� �2� �k�H�z�.� �N�a� �2�0� �d�e�g�C� �i� �5�0�%� �R�H�,� �k�o�e�f�i�c�i�j�e�n�t� �a�p�s�o�r�p�c�i�j�e� �j�e� �p�r�i�b�l�i�ž�n�o� �0�,�0�0�6� �d�B�/�m� �n�a� �4� �k�H�z� �i� �0�,�0�2
�d�B�/�m� �n�a� �1�0� �k�H�z�.� �N�a� �2�0�%� �R�H�,� �o�v�e� �v�r�e�d�n�o�s�t�i� �s�e� �p�o�v�e���a�v�a�j�u� �n�a� �0�,�0�1�1� �d�B�/�m� �i� �0�,�0�3�8� �d�B�/�m� �-�-� �s�k�o�r�o� �d�v�o�s�t�r�u�k�o�.

�U� �p�r�o�s�t�o�r�i�j�i� �s�a� �p�r�o�s�e�
�n�o�m� �d�u�ž�i�n�o�m� �p�u�t�a� �z�v�u�k�a� �o�d� �8� �m� �(�d�i�r�e�k�t�n�o� �p�l�u�s� �j�e�d�n�a� �r�e�f�l�e�k�s�i�j�a�)�,� �r�a�z�l�i�k�a� �a�p�s�o�r�p�c�i�j�e� �z�a�v�i�s�n�a� �o�d� �v�l�a�ž�n�o�s�t�i� �n�a� �1�0
�k�H�z� �j�e� �p�r�i�b�l�i�ž�n�o� �0�,�1�4� �d�B� �i�z�m�e���u� �5�0�%� �i� �2�0�%� �R�H�.� �O�v�o� �j�e� �i�s�p�o�d� �p�r�a�g�a� �
�u�j�n�o�s�t�i� �z�a� �j�e�d�a�n� �t�o�n�,� �a�l�i� �s�e� �a�k�u�m�u�l�i�r�a� �p�r�e�k�o� �s�p�e�k�t�r�a� �i� �p�r�e�k�o
više refleksija. Kumulativni efekat na vreme reverberacije visokih frekvencija prostorije je merljiv: u Nashville prostoriji, RT60 iznad 4
kHz varirao je od 0,28 s (leto, 65% RH) do 0,22 s (zima, 25% RH) -- sezonska varijacija od 21% u vremenu opadanja visokih
frekvencija.

�P�r�e�p�o�r�u�
�u�j�e�m�o� �o�d�r�ž�a�v�a�n�j�e� �v�l�a�ž�n�o�s�t�i� �p�r�o�s�t�o�r�i�j�e� �z�a� �s�l�u�š�a�n�j�e� �i�z�m�e���u� �4�0�%� �i� �5�5�%� �R�H�.� �I�s�p�o�d� �4�0�%�,� �a�p�s�o�r�p�c�i�j�a� �v�i�s�o�k�i�h� �f�r�e�k�v�e�n�c�i�j�a� �r�a�s�t�e� �i
�a�k�u�m�u�l�a�c�i�j�a� �s�t�a�t�i�
�k�o�g� �n�a�e�l�e�k�t�r�i�s�a�n�j�a� �n�a� �d�i�e�l�e�k�t�r�i�c�i�m�a� �k�a�b�l�a� �p�o�s�t�a�j�e� �z�n�a�
�a�j�n�a� �-�-� �t�e�m�u� �k�o�j�u� �s�m�o� �o�b�r�a�d�i�l�i� �u� �p�r�e�t�h�o�d�n�o�m� �r�a�d�u� �o
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�P�r�a�k�t�i�
�n�a� �o�p�t�i�m�i�z�a�c�i�j�a� �o�k�r�u�ž�e�n�j�a� �z�a� �k�r�i�t�i�
�k�o� �s�l�u�š�a�n�j�e�:� �p�o�s�t�a�v�l�j�a�n�j�e� �z�v�u�
�n�i�k�a�,� �s�t�a�b�i�l�n�o�s�t� �k�o�m�p�o�n�e�n�t�i� �i� �d�n�e�v�n�i� �t�e�r�e�t� �o�d�r�ž�a�v�a�n�j�aEQUATORIAL AUDIO
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�f�e�r�o�e�l�e�k�t�r�i�
�n�o�m� �s�p�r�e�z�a�n�j�u�.� �I�z�n�a�d� �5�5�%�,� �p�o�v�e���a�v�a� �s�e� �r�i�z�i�k� �o�d� �k�o�n�d�e�n�z�a�c�i�j�e� �n�a� �p�o�v�r�š�i�n�a�m�a� �o�p�r�e�m�e� �i� �m�a�t�e�r�i�j�a�l�i�m�a� �z�a� �a�k�u�s�t�i�
�n�i

tretman (posebno panelima od mineralne vune, koji dobijaju masu i gube apsorptivnu efikasnost kada su vlažni).

�S�a�m�o�s�t�a�l�a�n� �o�v�l�a�ž�i�v�a�
� �i�l�i� �o�d�v�l�a�ž�i�v�a�
� �s�a� �h�i�g�r�o�s�t�a�t�o�m� �j�e� �d�o�v�o�l�j�a�n� �z�a� �v�e���i�n�u� �k�l�i�m�a�.� �U� �p�r�o�s�t�o�r�i�j�a�m�a� �s�a� �v�e�l�i�k�i�m� �s�e�z�o�n�s�k�i�m� �o�s�c�i�l�a�c�i�j�a�m�a
�v�l�a�ž�n�o�s�t�i� �(�u�o�b�i�
�a�j�e�n�o� �u� �k�o�n�t�i�n�e�n�t�a�l�n�i�m� �k�l�i�m�a�m�a�)�,� �p�o�ž�e�l�j�n�i�j�i� �j�e� �s�i�s�t�e�m� �z�a� �k�o�n�t�r�o�l�u� �v�l�a�ž�n�o�s�t�i� �c�e�l�e� �p�r�o�s�t�o�r�i�j�e�.� �Q�u�i�t�o� �p�o�s�t�r�o�j�e�n�j�e�,� �n�a� �2�.�8�5�0
�m� �n�a�d�m�o�r�s�k�e� �v�i�s�i�n�e� �u� �t�r�o�p�s�k�o�j� �v�i�s�i�n�s�k�o�j� �k�l�i�m�i�,� �o�d�r�ž�a�v�a� �4�5�-�5�0�%� �R�H� �t�o�k�o�m� �c�e�l�e� �g�o�d�i�n�e� �b�e�z� �m�e�h�a�n�i�
�k�e� �i�n�t�e�r�v�e�n�c�i�j�e� �-�-� �j�e�d�n�a� �o�d� �m�a�n�j�e
diskutovanih prednosti ekvatorijalne nadmorske visine za audio rad.

�5�.� �V�I�B�R�A�C�I�J�A� �I� �M�E�H�A�N�I���K�A� �I�Z�O�L�A�C�I�J�A

�S�v�a�k�a� �k�o�m�p�o�n�e�n�t�a� �u� �a�u�d�i�o� �s�i�s�t�e�m�u� �j�e� �m�e�h�a�n�i�
�k�i� �o�b�j�e�k�a�t�,� �a� �s�v�a�k�i� �m�e�h�a�n�i�
�k�i� �o�b�j�e�k�a�t� �j�e� �m�i�k�r�o�f�o�n�.

�G�r�a�m�o�f�o�n�s�k�e� �p�l�o�
�e�,� �r�u�
�i�c�e� �i� �a�d�a�p�t�e�r�i� �s�u� �o�
�i�g�l�e�d�n�o� �o�s�e�t�l�j�i�v�i� �n�a� �v�i�b�r�a�c�i�j�e�.� �M�a�n�j�e� �o�
�i�g�l�e�d�n�a� �j�e� �o�s�e�t�l�j�i�v�o�s�t� �k�o�n�d�e�n�z�a�t�o�r�a�,
�t�r�a�n�s�f�o�r�m�a�t�o�r�a�,� �v�a�k�u�u�m�s�k�i�h� �c�e�v�i�,� �p�a� �
�a�k� �i� �p�o�l�u�p�r�o�v�o�d�n�i�
�k�i�h� �i�z�l�a�z�n�i�h� �u�r�e���a�j�a�.� �K�o�n�d�e�n�z�a�t�o�r�i� �s�u� �p�i�e�z�o�e�l�e�k�t�r�i�
�n�i�:� �m�e�h�a�n�i�
�k�i� �s�t�r�e�s� �n�a
�d�i�e�l�e�k�t�r�i�k�u� �p�r�o�i�z�v�o�d�i� �n�a�p�o�n� �p�r�e�k�o� �p�l�o�
�a�.� �F�i�l�m�s�k�i� �k�o�n�d�e�n�z�a�t�o�r�i� �s�u� �n�a�j�m�a�n�j�e� �o�s�e�t�l�j�i�v�i� �(�o�b�i�
�n�o� �-�8�0� �d�B�V� �p�r�i� �u�b�r�z�a�n�j�u� �o�d� �1� �g�)�,� �a�l�i
�k�e�r�a�m�i�
�k�i� �k�o�n�d�e�n�z�a�t�o�r�i� �m�o�g�u� �p�r�o�i�z�v�e�s�t�i� �n�a�p�o�n�e� �k�o�j�i� �s�e� �p�r�i�b�l�i�ž�a�v�a�j�u� �n�i�v�o�i�m�a� �m�i�l�i�v�o�l�t�a� �p�o�d� �v�i�b�r�a�c�i�j�o�m� �-�-� �j�e�d�a�n� �r�a�z�l�o�g� �z�a�š�t�o� �s�e
izbegavaju u analognim signalnim putevima.

�L�a�m�i�n�e� �t�r�a�n�s�f�o�r�m�a�t�o�r�a� �s�u� �m�a�g�n�e�t�o�s�t�r�i�k�t�i�v�n�e�:� �m�e�h�a�n�i�
�k�a� �v�i�b�r�a�c�i�j�a� �m�o�d�u�l�i�r�a� �m�a�g�n�e�t�n�o� �s�p�r�e�z�a�n�j�e�,� �p�r�o�i�z�v�o�d�e���i� �e�l�e�k�t�r�i�
�n�i� �š�u�m� �n�a
frekvenciji vibracije i njenim harmonicima. Merili smo šum indukovan vibracijom tri reprezentativna toroidna transformatora (50 VA,
�2�0�0� �V�A�,� �5�0�0� �V�A�)� �n�a� �n�i�v�o�i�m�a� �v�i�b�r�a�c�i�j�a� �t�i�p�i�
�n�i�m� �z�a� �u�r�b�a�n�a� �s�t�a�m�b�e�n�a� �o�k�r�u�ž�e�n�j�a� �(�5�-�5�0� �H�z�,� �0�,�0�0�1�-�0�,�0�1� �g�)�.� �I�n�d�u�k�o�v�a�n�i� �š�u�m� �k�r�e�t�a�o� �s�e� �o�d
-118 dBV (50 VA, 0,001 g) do -94 dBV (500 VA, 0,01 g na 50 Hz). U sistemu sa izlaznim nivoom od 2 Vrms, šum indukovan
vibracijom transformatora od 500 VA pri 0,01 g predstavlja degradaciju odnosa signal-šum od približno 0,003 dB -- malo, ali
prisutno.

Izolacija komponenti sledi jednostavnu hijerarhiju: masa, zatim popustljivost, zatim prigušenje. Teška komponenta na popustljivom
�n�o�s�a�
�u� �s�a� �v�i�s�k�o�z�n�i�m� �p�r�i�g�u�š�e�n�j�e�m� �o�d�b�i���e� �v�i�š�e� �v�i�b�r�a�c�i�j�e� �n�e�g�o� �l�a�k�a� �k�o�m�p�o�n�e�n�t�a� �n�a� �
�v�r�s�t�o�m� �n�o�s�a�
�u� �s�a� �e�l�a�s�t�i�
�n�i�m� �p�r�i�g�u�š�e�n�j�e�m�.
�O�p�t�i�m�a�l�n�a� �i�z�o�l�a�c�i�o�n�a� �p�l�a�t�f�o�r�m�a� �z�a� �a�u�d�i�o� �k�o�m�p�o�n�e�n�t�e� �i�m�a� �r�e�z�o�n�a�n�t�n�u� �f�r�e�k�v�e�n�c�i�j�u� �d�u�b�o�k�o� �i�s�p�o�d� �n�a�j�n�i�ž�e� �z�n�a�
�a�j�n�e� �f�r�e�k�v�e�n�c�i�j�e
�v�i�b�r�a�c�i�j�e� �u� �p�r�o�s�t�o�r�i�j�i� �-�-� �o�b�i�
�n�o� �i�s�p�o�d� �3� �H�z�,� �š�t�o� �z�a�h�t�e�v�a� �i�l�i� �p�n�e�u�m�a�t�s�k�u� �i�z�o�l�a�c�i�j�u� �(�v�a�z�d�u�š�n�e� �o�p�r�u�g�e�)� �i�l�i� �v�e�o�m�a� �m�e�k� �e�l�a�s�t�o�m�e�r�s�k�i� �n�o�s�a�

�s�a� �t�e�š�k�i�m� �o�p�t�e�r�e���e�n�j�e�m�.

�T�e�s�t�i�r�a�l�i� �s�m�o� �
�e�t�i�r�i� �i�z�o�l�a�c�i�o�n�e� �s�t�r�a�t�e�g�i�j�e� �n�a� �p�r�e�d�p�o�j�a�
�a�l�u� �o�d� �1�5� �k�g� �u� �N�a�s�h�v�i�l�l�e� �p�r�o�s�t�o�r�i�j�i�,� �k�o�j�a� �j�e� �i�m�a�l�a� �i�z�m�e�r�e�n�i� �s�p�e�k�t�a�r� �v�i�b�r�a�c�i�j�e� �p�o�d�a
�o�d� �0�,�0�0�3� �g� �n�a� �1�5� �H�z� �(�H�V�A�C�)�,� �0�,�0�0�1� �g� �n�a� �3�0� �H�z� �(�s�a�o�b�r�a���a�j�)� �i� �š�i�r�o�k�o�p�o�j�a�s�n�u� �v�i�b�r�a�c�i�j�u� �i�s�p�o�d� �0�,�0�0�0�5� �g� �o�d� �5�0�-�2�0�0� �H�z�:

1. Direktno spajanje (bez izolacije): vibracija poda prenesena na šasiju na 0 dB (jedinica).
2. Sorbothane polusfere (Shore 30A, rezonantna frekvencija približno 12 Hz): -6 dB na 15 Hz, -14 dB na 30 Hz, -22 dB na 50 Hz.
3. Pneumatska izolaciona platforma (Newport RS2000, rezonantna frekvencija 1,5 Hz): -28 dB na 15 Hz, -38 dB na 30 Hz, -46 dB
na 50 Hz.
4. Sandbox (30 kg suvog peska na Sorbothane nogicama): -18 dB na 15 Hz, -26 dB na 30 Hz, -34 dB na 50 Hz.

Pneumatska platforma bila je najefikasnija, ali i najskuplja (800$) i najzahtevnija za održavanje (vazdušni mehurovi zahtevaju
�p�e�r�i�o�d�i�
�n�o� �p�o�n�o�v�n�o� �n�a�d�u�v�a�v�a�n�j�e�,� �o�t�p�r�i�l�i�k�e� �s�v�a�k�a� �3� �m�e�s�e�c�a�)�.� �S�a�n�d�b�o�x� �j�e� �b�i�o� �s�k�o�r�o� �j�e�d�n�a�k�o� �e�f�i�k�a�s�a�n�,� �k�o�š�t�a�o� �j�e� �4�0�$� �u� �m�a�t�e�r�i�j�a�l�i�m�a� �i
�n�i�j�e� �z�a�h�t�e�v�a�o� �o�d�r�ž�a�v�a�n�j�e� �o�s�i�m� �p�o�v�r�e�m�e�n�o�g� �p�o�n�o�v�n�o�g� �n�i�v�e�l�i�r�a�n�j�a� �a�k�o� �s�e� �p�e�s�a�k� �s�l�e�g�n�e� �-�-� �š�t�o� �
�i�n�i�,� �b�r�z�i�n�o�m� �o�d� �p�r�i�b�l�i�ž�n�o� �0�,�5� �m�m
godišnje.

�N�a�š�a� �p�r�a�k�t�i�
�n�a� �p�r�e�p�o�r�u�k�a� �z�a� �v�e���i�n�u� �s�i�s�t�e�m�a�:� �s�a�n�d�b�o�x� �i�z�o�l�a�c�i�j�a� �z�a� �t�e�š�k�e� �k�o�m�p�o�n�e�n�t�e� �(�p�o�j�a�
�a�l�a�,� �n�a�p�a�j�a�n�j�a�)�,� �S�o�r�b�o�t�h�a�n�e� �n�o�g�i�c�e� �z�a
�l�a�k�e� �k�o�m�p�o�n�e�n�t�e� �(�D�A�C�,� �p�r�e�d�p�o�j�a�
�a�l�a�)� �i� �b�e�z� �i�z�o�l�a�c�i�j�e� �z�a� �z�v�u�
�n�i�k�e� �(�k�o�j�i� �t�r�e�b�a� �d�a� �b�u�d�u� �k�r�u�t�o� �p�o�v�e�z�a�n�i� �s�a� �p�o�d�o�m� �i�l�i� �s�t�a�l�c�i�m�a� �v�i�s�o�k�e
�m�a�s�e�)�.� �G�r�a�m�o�f�o�n�i� �s�u� �p�o�s�e�b�a�n� �s�l�u�
�a�j� �i� �i�m�a�j�u� �k�o�r�i�s�t�i� �o�d� �n�a�m�e�n�s�k�i� �n�a�p�r�a�v�l�j�e�n�i�h� �z�i�d�n�o� �m�o�n�t�i�r�a�n�i�h� �p�o�l�i�c�a� �p�o�t�p�u�n�o� �o�d�v�o�j�e�n�i�h� �o�d� �p�o�d�a�.

�K�v�a�r�t�a�l�n�a� �p�r�o�v�e�r�a� �v�i�b�r�a�c�i�j�e� �k�o�r�i�š���e�n�j�e�m� �j�e�f�t�i�n�o�g� �M�E�M�S� �a�k�c�e�l�e�r�o�m�e�t�r�a� �(�A�D�X�L�3�4�5�,� �1�5�$�)� �p�o�s�t�a�v�l�j�e�n�o�g� �n�a� �s�v�a�k�o�j� �p�o�l�i�c�i� �z�a
�k�o�m�p�o�n�e�n�t�e� �d�o�v�o�l�j�n�a� �j�e� �z�a� �o�t�k�r�i�v�a�n�j�e� �p�r�o�m�e�n�a� �u� �o�k�r�u�ž�e�n�j�u� �v�i�b�r�a�c�i�j�a� �-�-� �g�r�a���e�v�i�n�s�k�a� �a�k�t�i�v�n�o�s�t� �n�a� �s�u�s�e�d�n�i�m� �p�a�r�c�e�l�a�m�a�,� �n�o�v�a� �H�V�A�C
�o�p�r�e�m�a� �i�l�i� �s�e�z�o�n�s�k�e� �p�r�o�m�e�n�e� �u� �o�b�r�a�s�c�i�m�a� �s�a�o�b�r�a���a�j�a� �m�o�g�u� �i�z�m�e�n�i�t�i� �o�s�n�o�v�n�u� �v�i�b�r�a�c�i�j�u� �p�r�o�s�t�o�r�i�j�e�.� �E�q�u�a�t�o�r�i�a�l� �A�u�d�i�o� �H�e�m�i�s�p�h�e�r�i�c
�C�a�l�i�b�r�a�t�i�o�n� �T�o�o�l� �u�k�l�j�u�
�u�j�e� �r�e�ž�i�m� �i�s�p�i�t�i�v�a�n�j�a� �v�i�b�r�a�c�i�j�a� �k�o�j�i� �a�u�t�o�m�a�t�i�z�u�j�e� �o�v�u� �p�r�o�v�e�r�u� �i� �o�z�n�a�
�a�v�a� �k�o�m�p�o�n�e�n�t�e� �
�i�j�a� �s�e� �i�z�o�l�a�c�i�j�a
degradirala od poslednje sesije.

6. ELEKTROMAGNETNE SMETNJE

�E�l�e�k�t�r�o�m�a�g�n�e�t�n�o� �o�k�r�u�ž�e�n�j�e� �u�n�u�t�a�r� �p�r�o�s�t�o�r�i�j�e� �z�a� �s�l�u�š�a�n�j�e� �n�i�j�e� �t�i�h�o�.� �T�i�p�i�
�n�a� �s�t�a�m�b�e�n�a� �p�r�o�s�t�o�r�i�j�a� �u�v�e�
�e� �-�-� �n�a�j�u�o�b�i�
�a�j�e�n�i�j�e� �v�r�e�m�e
�s�l�u�š�a�n�j�a� �-�-� �s�a�d�r�ž�i� �R�F� �e�n�e�r�g�i�j�u� �i�z� �W�i�-�F�i� �r�u�t�e�r�a� �(�2�,�4� �i� �5� �G�H�z�)�,� �B�l�u�e�t�o�o�t�h� �u�r�e���a�j�a� �(�2�,�4� �G�H�z�)�,� �m�o�b�i�l�n�i�h� �t�e�l�e�f�o�n�a� �(�7�0�0� �M�H�z� �-� �2�,�6� �G�H�z�)�,
�D�E�C�T� �b�e�ž�i�
�n�i�h� �t�e�l�e�f�o�n�a� �(�1�,�8�8� �G�H�z�)�,� �m�i�k�r�o�t�a�l�a�s�n�i�h� �p�e���n�i�c�a� �(�2�,�4�5� �G�H�z�)�,� �L�E�D� �o�s�v�e�t�l�j�e�n�j�a� �(�š�i�r�o�k�o�p�o�j�a�s�n�i� �š�u�m� �p�r�e�b�a�c�i�v�a�n�j�a� �o�d� �1�0�0
�k�H�z� �d�o� �3�0� �M�H�z�)� �i� �p�r�e�k�i�d�a�
�k�i�h� �n�a�p�a�j�a�n�j�a� �u� �s�v�a�k�o�m� �p�o�v�e�z�a�n�o�m� �u�r�e���a�j�u� �(�5�0� �k�H�z� �d�o� �5� �M�H�z� �o�s�n�o�v�n�a� �f�r�e�k�v�e�n�c�i�j�a�,� �h�a�r�m�o�n�i�c�i� �d�o� �1�0�0
MHz i dalje).

�V�e���i�n�a� �o�v�e� �e�n�e�r�g�i�j�e� �j�e� �d�a�l�e�k�o� �i�z�n�a�d� �a�u�d�i�o� �o�p�s�e�g�a� �i� �o�d�b�i�j�a� �s�e� �a�u�d�i�o� �k�o�l�i�m�a�,� �k�o�j�a� �i�m�a�j�u� �o�g�r�a�n�i�
�e�n� �p�r�o�p�u�s�n�i� �o�p�s�e�g�.� �B�r�i�g�a� �n�i�j�e� �n�o�s�i�l�a�c
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�P�r�a�k�t�i�
�n�a� �o�p�t�i�m�i�z�a�c�i�j�a� �o�k�r�u�ž�e�n�j�a� �z�a� �k�r�i�t�i�
�k�o� �s�l�u�š�a�n�j�e�:� �p�o�s�t�a�v�l�j�a�n�j�e� �z�v�u�
�n�i�k�a�,� �s�t�a�b�i�l�n�o�s�t� �k�o�m�p�o�n�e�n�t�i� �i� �d�n�e�v�n�i� �t�e�r�e�t� �o�d�r�ž�a�v�a�n�j�aEQUATORIAL AUDIO
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�f�r�e�k�v�e�n�c�i�j�a� �v�e��� �p�r�o�i�z�v�o�d�i� �r�e�k�t�i�f�i�k�a�c�i�j�e�.� �B�i�l�o� �k�o�j�i� �n�e�l�i�n�e�a�r�n�i� �s�p�o�j� �u� �s�i�g�n�a�l�n�o�m� �p�u�t�u� �-�-� �k�o�r�o�d�i�r�a�n� �k�o�n�e�k�t�o�r�,� �p�o�l�u�p�r�o�v�o�d�n�i�
�k�i� �s�p�o�j� �n�a� �i�v�i�c�i

�s�v�o�g� �o�p�s�e�g�a� �p�o�l�a�r�i�z�a�c�i�j�e�,� �m�a�g�n�e�t�o�s�t�r�i�k�t�i�v�n�o� �j�e�z�g�r�o� �t�r�a�n�s�f�o�r�m�a�t�o�r�a� �-�-� �m�o�ž�e� �r�e�k�t�i�f�i�k�o�v�a�t�i� �v�i�s�o�k�o�f�r�e�k�v�e�n�t�n�u� �e�n�e�r�g�i�j�u�,� �p�r�o�i�z�v�o�d�e���i

osnovni šum i intermodulacione proizvode unutar audio opsega.

�M�e�r�i�l�i� �s�m�o� �g�u�s�t�i�n�u� �R�F� �e�n�e�r�g�i�j�e� �u�n�u�t�a�r� �n�a�š�e� �
�e�t�i�r�i� �r�e�f�e�r�e�n�t�n�e� �p�r�o�s�t�o�r�i�j�e� �k�o�r�i�s�t�e���i� �k�a�l�i�b�r�i�s�a�n�u� �š�i�r�o�k�o�p�o�j�a�s�n�u� �a�n�t�e�n�u� �(�A�a�r�o�n�i�a
�H�y�p�e�r�L�O�G� �3�0�1�0�0�,� �3�0� �M�H�z� �-� �1�0� �G�H�z�)� �i� �a�n�a�l�i�z�a�t�o�r� �s�p�e�k�t�r�a�.� �R�e�z�u�l�t�a�t�i� �s�u� �d�r�a�s�t�i�
�n�o� �v�a�r�i�r�a�l�i�:

�Q�u�i�t�o� �l�a�b�o�r�a�t�o�r�i�j�a�:� �-�8�8� �d�B�m�/�m�2� �p�r�o�s�e�
�n�o�,� �-�9�6� �d�B�m�/�m�2� �n�a� �5�0� �k�H�z�-�3�0� �M�H�z�.� �(�P�o�s�t�r�o�j�e�n�j�e� �j�e� �s�m�e�š�t�e�n�o� �u� �r�u�r�a�l�n�o�m� �p�o�d�r�u�
�j�u� �b�e�z� �b�l�i�s�k�i�h
�s�u�s�e�d�a�,� �s�a� �n�a�m�e�n�s�k�i�m� �t�r�a�n�s�f�o�r�m�a�t�o�r�o�m� �i� �o�p�t�i�
�k�o�m� �m�r�e�ž�n�o�m� �v�e�z�o�m�.�)

�C�i�r�i�h� �p�o�s�t�r�o�j�e�n�j�e�:� �-�6�2� �d�B�m�/�m�2� �p�r�o�s�e�
�n�o�,� �-�7�1� �d�B�m�/�m�2� �n�a� �5�0� �k�H�z�-�3�0� �M�H�z�.� �(�U�r�b�a�n�a� �p�o�s�l�o�v�n�a� �z�g�r�a�d�a�,� �v�i�š�e� �W�i�-�F�i� �m�r�e�ž�a�,� �L�E�D
osvetljenje svuda.)

�N�a�s�h�v�i�l�l�e� �s�t�u�d�i�o�:� �-�5�8� �d�B�m�/�m�2� �p�r�o�s�e�
�n�o�,� �-�6�4� �d�B�m�/�m�2� �n�a� �5�0� �k�H�z�-�3�0� �M�H�z�.� �(�K�o�m�e�r�c�i�j�a�l�n�a� �z�g�r�a�d�a�,� �d�e�l�j�e�n�o� �n�a�p�a�j�a�n�j�e� �s�a� �s�u�s�e�d�n�i�m
kancelarijama, fluorescentno osvetljenje u hodnicima.)

�S�a�p�p�o�r�o� �p�r�o�s�t�o�r�i�j�a�:� �-�5�4� �d�B�m�/�m�2� �p�r�o�s�e�
�n�o�,� �-�5�9� �d�B�m�/�m�2� �n�a� �5�0� �k�H�z�-�3�0� �M�H�z�.� �(�S�t�a�m�b�e�n�a� �s�t�a�n�,� �g�u�s�t�a� �u�r�b�a�n�a� �s�r�e�d�i�n�a�,� �v�i�d�l�j�i�v�i�h� �1�2
Wi-Fi mreža.)

�R�a�z�l�i�k�a� �o�d� �3�4� �d�B� �u� �R�F� �o�k�r�u�ž�e�n�j�u� �i�z�m�e���u� �n�a�j�t�i�š�e� �i� �n�a�j�b�u�
�n�i�j�e� �p�r�o�s�t�o�r�i�j�e� �j�e� �z�n�a�
�a�j�n�a�.� �N�j�e�n� �
�u�j�n�i� �e�f�e�k�a�t� �z�a�v�i�s�i� �o�d� �k�v�a�l�i�t�e�t�a� �o�k�l�o�p�a� �i� �R�F
�i�m�u�n�i�t�e�t�a� �a�u�d�i�o� �o�p�r�e�m�e�.� �D�o�b�r�o� �d�i�z�a�j�n�i�r�a�n�a� �o�p�r�e�m�a� �s�a� �p�r�a�v�i�l�n�i�m� �R�F� �f�i�l�t�r�i�r�a�n�j�e�m� �i� �o�k�l�o�p�l�j�e�n�i�m� �k�u���i�š�t�i�m�a� �j�e� �u�g�l�a�v�n�o�m� �i�m�u�n�a�.
�P�o�t�r�o�š�a�
�k�a� �o�p�r�e�m�a� �s�a� �n�e�o�k�l�o�p�l�j�e�n�i�m� �m�e���u�e�l�e�m�e�n�t�i�m�a� �i� �m�i�n�i�m�a�l�n�i�m� �R�F� �f�i�l�t�r�i�r�a�n�j�e�m� �n�i�j�e�.

�P�r�a�k�t�i�
�n�o� �u�b�l�a�ž�a�v�a�n�j�e�:� �(�1�)� �K�o�r�i�s�t�i�t�e� �o�k�l�o�p�l�j�e�n�e� �m�e���u�s�o�b�n�o� �p�o�v�e�z�u�j�u���e� �k�a�b�l�o�v�e� �-�-� �e�f�e�k�t�i�v�n�o�s�t� �o�k�l�o�p�a� �p�l�e�t�e�n�o�g� �b�a�k�a�r�n�o�g� �o�k�l�o�p�a
�o�b�i�
�n�o� �j�e� �6�0�-�8�0� �d�B�,� �š�t�o� �j�e� �d�o�v�o�l�j�n�o� �d�a� �s�e� �
�a�k� �i� �S�a�p�p�o�r�o� �o�k�r�u�ž�e�n�j�e� �d�o�v�e�d�e� �i�s�p�o�d� �Q�u�i�t�o� �o�s�n�o�v�n�e� �l�i�n�i�j�e� �u�n�u�t�a�r� �k�a�b�l�a�.� �(�2�)� �N�a�p�a�j�a�j�t�e
�a�u�d�i�o� �s�i�s�t�e�m� �i�z� �n�a�m�e�n�s�k�o�g� �k�o�l�a� �s�a� �E�M�I� �f�i�l�t�e�r�o�m� �n�a� �p�a�n�e�l�u� �p�r�e�k�i�d�a�
�a�.� �(�3�)� �U�k�l�o�n�i�t�e� �n�e�p�o�t�r�e�b�n�e� �e�l�e�k�t�r�o�n�s�k�e� �u�r�e���a�j�e� �i�z� �p�r�o�s�t�o�r�i�j�e� �-�-
�s�v�a�k�i� �u�r�e���a�j� �j�e� �i� �i�z�v�o�r� �R�F� �e�n�e�r�g�i�j�e� �i� �p�o�t�e�n�c�i�j�a�l�n�o� �m�e�s�t�o� �r�e�k�t�i�f�i�k�a�c�i�j�e�.� �(�4�)� �A�k�o� �s�e� �m�o�r�a� �k�o�r�i�s�t�i�t�i� �L�E�D� �o�s�v�e�t�l�j�e�n�j�e�,� �o�d�a�b�e�r�i�t�e� �s�v�e�t�i�l�j�k�e� �s�a
pravilno filtriranim drajverima (usaglašenost sa EN 55015 je minimum; neki LED drajveri koji prolaze EN 55015 i dalje proizvode
merljive provedene emisije ispod 150 kHz koje padaju izvan opsega standarda ali unutar audio opsega).

�P�e�r�i�o�d�i�
�n�o� �R�F� �i�s�p�i�t�i�v�a�n�j�e� �j�e� �v�r�e�d�n�o�.� �E�l�e�k�t�r�o�m�a�g�n�e�t�n�o� �o�k�r�u�ž�e�n�j�e� �s�e� �m�e�n�j�a� �-�-� �n�o�v�i� �s�u�s�e�d�i�,� �n�o�v�i� �r�u�t�e�r�i�,� �n�o�v�i� �u�r�e���a�j�i�.� �I�s�p�i�t�i�v�a�n�j�e� �t�r�a�j�e� �5
�m�i�n�u�t�a� �s�a� �r�u�
�n�i�m� �a�n�a�l�i�z�a�t�o�r�o�m� �s�p�e�k�t�r�a� �i�l�i� �k�o�m�p�a�t�i�b�i�l�n�i�m� �s�o�f�t�v�e�r�s�k�i� �d�e�f�i�n�i�s�a�n�i�m� �r�a�d�i�j�e�m�.� �P�r�o�m�e�n�e� �v�e���e� �o�d� �6� �d�B� �o�d� �o�s�n�o�v�n�e� �l�i�n�i�j�e
zahtevaju istragu.

7. PUTANJA I POSTAVLJANJE KABLOVA

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

�S�i�g�n�a�l�n�i� �k�a�b�l�o�v�i� �n�e� �t�r�e�b�a� �d�a� �i�d�u� �p�a�r�a�l�e�l�n�o� �s�a� �n�a�p�o�n�s�k�i�m� �k�a�b�l�o�v�i�m�a�.� �P�a�r�a�l�e�l�a�n� �p�u�t� �o�d� �1� �m� �i�z�m�e���u� �n�e�o�k�l�o�p�l�j�e�n�o�g� �s�i�g�n�a�l�n�o�g� �k�a�b�l�a� �i
mrežnog naponskog kabla na razdvajanju od 10 cm indukuje približno -90 dBV brujanja od 50/60 Hz. Oklop smanjuje ovo na
�p�r�i�b�l�i�ž�n�o� �-�1�5�0� �d�B�V� �-�-� �n�e�
�u�j�n�o� �-�-� �a�l�i� �i�s�t�i� �o�k�l�o�p� �n�e�m�a� �e�f�e�k�a�t� �n�a� �k�o�m�p�o�n�e�n�t�u� �m�a�g�n�e�t�n�o�g� �p�o�l�j�a�,� �š�t�o� �z�a�h�t�e�v�a� �f�i�z�i�
�k�o� �r�a�z�d�v�a�j�a�n�j�e�.
Razdvajanje od 30 cm smanjuje magnetno sprezanje za 10 dB. Razdvajanje od 1 m smanjuje ga za 20 dB. Tamo gde signalni i
naponski kablovi moraju da se ukrste, ukrštanje pod 90 stepeni minimizuje dužinu sprezanja.

Signalni kablovi ne treba da budu uvijeni. Uvijeni kabl formira induktor, a induktor je antena. Induktivnost jednoslojne kalema sa N
�n�a�v�o�j�a�k�a�,� �p�o�l�u�p�r�e�
�n�i�k�a� �R�,� �j�e� �p�r�i�b�l�i�ž�n�o� �u�0� �*� �N�^�2� �*� �R� �/� �(�0�,�9� �*� �R� �+� �d�u�ž�i�n�a�)�.� �3� �m� �k�a�b�l�a� �u�v�i�j�e�n�o�g� �u� �5� �n�a�v�o�j�a�k�a� �p�o�l�u�p�r�e�
�n�i�k�a� �1�5� �c�m� �i�m�a
�i�n�d�u�k�t�i�v�n�o�s�t� �o�d� �p�r�i�b�l�i�ž�n�o� �4� �u�H� �-�-� �d�o�v�o�l�j�n�o� �d�a� �f�o�r�m�i�r�a� �r�e�z�o�n�a�n�t�n�o� �k�o�l�o� �s�a� �p�a�r�a�z�i�t�s�k�o�m� �k�a�p�a�c�i�t�i�v�n�o�š���u� �k�a�b�l�a� �n�a� �f�r�e�k�v�e�n�c�i�j�i� �k�o�j�a� �m�o�ž�e
�p�a�s�t�i� �u� �o�p�s�e�g� �n�i�s�k�i�h� �M�H�z�,� �s�t�v�a�r�a�j�u���i� �u�s�k�o�p�o�j�a�s�n�u� �a�n�t�e�n�u� �z�a� �R�F� �s�m�e�t�n�j�e�.� �I�s�t�i� �k�a�b�l� �p�o�l�o�ž�e�n� �r�a�v�n�o� �u� �b�l�a�g�o�m� �l�u�k�u� �i�m�a� �i�n�d�u�k�t�i�v�n�o�s�t
ispod 0,5 uH.

�N�a�p�e�t�o�s�t� �k�a�b�l�a� �u�t�i�
�e� �n�a� �m�i�k�r�o�f�o�n�s�k�i� �š�u�m�.� �K�a�b�l� �p�o�d� �n�a�p�e�t�o�š���u� �p�o�n�a�š�a� �s�e� �k�a�o� �ž�i�c�a� �k�o�j�a� �v�i�b�r�i�r�a�.� �O�s�n�o�v�n�a� �r�e�z�o�n�a�n�t�n�a� �f�r�e�k�v�e�n�c�i�j�a
kabla od 1 m pod 0,5 N napetosti (umereno povijanje) je približno 15 Hz -- unutar opsega subvufera. Korak prolaznika ili HVAC
�v�i�b�r�a�c�i�j�a� �m�o�g�u� �p�o�b�u�d�i�t�i� �o�v�u� �r�e�z�o�n�a�n�c�u�,� �p�r�o�i�z�v�o�d�e���i� �m�i�k�r�o�f�o�n�s�k�i� �i�m�p�u�l�s� �k�o�j�i� �s�e� �š�i�r�i� �k�r�o�z� �k�a�b�l� �k�a�o� �z�a�j�e�d�n�i�
�k�i� �n�a�p�o�n�i�.� �L�e�k� �j�e
�j�e�d�n�o�s�t�a�v�a�n�:� �p�o�d�u�p�r�i�t�e� �k�a�b�l� �n�a� �i�n�t�e�r�v�a�l�i�m�a� �n�e� �v�e���i�m� �o�d� �5�0� �c�m� �k�o�r�i�s�t�e���i� �m�e�k�e� �k�o�p�
�e� �i�l�i� �V�e�l�c�r�o� �k�r�a�v�a�t�e� �i� �o�s�i�g�u�r�a�j�t�e� �d�a� �k�a�b�l� �i�m�a� �b�l�a�g�u
�o�l�a�b�a�v�l�j�e�n�o�s�t� �n�a� �s�v�a�k�o�j� �t�a�
�k�i� �o�s�l�o�n�c�a�.

�O�v�o� �s�u� �s�t�a�v�k�e� �o�d�r�ž�a�v�a�n�j�a�.� �K�a�b�l�o�v�i� �s�e� �p�o�m�e�r�a�j�u� �t�o�k�o�m� �p�r�o�m�e�n�a� �o�p�r�e�m�e�,� �
�i�š���e�n�j�a� �i� �p�r�e�u�r�e���e�n�j�a�.� �P�r�o�v�e�r�a� �p�o�s�t�a�v�l�j�a�n�j�a� �k�a�b�l�a� �p�r�e
�s�v�a�k�e� �s�e�s�i�j�e� �k�r�i�t�i�
�k�o�g� �s�l�u�š�a�n�j�a� �t�r�a�j�e� �2�-�3� �m�i�n�u�t�a� �i� �l�a�k�o� �s�e� �z�a�n�e�m�a�r�u�j�e�.� �S�m�a�t�r�a�l�i� �s�m�o� �d�a� �j�e� �l�a�k�š�e� �u�s�p�o�s�t�a�v�i�t�i� �f�i�k�s�n�u� �i�n�f�r�a�s�t�r�u�k�t�u�r�u
�k�a�b�l�o�v�a� �-�-� �s�t�a�l�n�e� �k�o�r�i�t�a� �z�a� �k�a�b�l�o�v�e�,� �o�z�n�a�
�e�n�e� �p�u�t�a�n�j�e�,� �s�i�d�r�i�š�t�a� �z�a� �r�a�s�t�e�r�e���e�n�j�e� �n�a�p�e�t�o�s�t�i� �n�a� �s�v�a�k�o�j� �k�o�m�p�o�n�e�n�t�i� �-�-� �i� �t�r�e�t�i�r�a�t�i� �s�v�a�k�o
�o�d�s�t�u�p�a�n�j�e� �o�d� �u�s�p�o�s�t�a�v�l�j�e�n�o�g� �p�o�s�t�a�v�l�j�a�n�j�a� �k�a�o� �k�v�a�r� �k�o�j�i� �t�r�e�b�a� �p�o�p�r�a�v�i�t�i� �p�r�e� �n�e�g�o� �š�t�o� �s�l�u�š�a�n�j�e� �p�o�
�n�e�.
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8. TERET ODRŽAVANJA

�S�a�s�t�a�v�i�l�i� �s�m�o� �k�o�n�t�r�o�l�n�u� �l�i�s�t�u� �o�d�r�ž�a�v�a�n�j�a� �n�a� �o�s�n�o�v�u� �n�a�l�a�z�a� �o�p�i�s�a�n�i�h� �i�z�n�a�d� �i� �m�e�r�i�l�i� �k�o�m�p�l�e�t�n�u� �p�r�o�c�e�d�u�r�u� �u� �s�v�a�k�o�j� �o�d� �n�a�š�e� �
�e�t�i�r�i
�r�e�f�e�r�e�n�t�n�e� �p�r�o�s�t�o�r�i�j�e�.� �K�o�n�t�r�o�l�n�a� �l�i�s�t�a� �u�k�l�j�u�
�u�j�e�:

1. Provera i stabilizacija temperature (proveriti da je prostorija unutar +/- 0,5 degC od cilja, podesiti ako je potrebno): 0-15 minuta u
�z�a�v�i�s�n�o�s�t�i� �o�d� �p�o�
�e�t�n�o�g� �o�d�s�t�u�p�a�n�j�a�.

�2�.� �P�r�o�v�e�r�a� �i� �s�t�a�b�i�l�i�z�a�c�i�j�a� �v�l�a�ž�n�o�s�t�i� �(�p�r�o�v�e�r�i�t�i� �4�0�-�5�5�%� �R�H�,� �p�o�d�e�s�i�t�i� �o�v�l�a�ž�i�v�a�
�/�o�d�v�l�a�ž�i�v�a�
� �a�k�o� �j�e� �p�o�t�r�e�b�n�o�)�:� �0�-�1�0� �m�i�n�u�t�a�.

�3�.� �V�e�r�i�f�i�k�a�c�i�j�a� �p�o�l�o�ž�a�j�a� �z�v�u�
�n�i�k�a� �(�l�a�s�e�r�s�k�o� �m�e�r�e�n�j�e� �d�o� �r�e�f�e�r�e�n�t�n�i�h� �o�z�n�a�k�a� �n�a� �p�o�d�u�)�:� �3�-�5� �m�i�n�u�t�a�.� �K�o�r�e�k�c�i�j�a�,� �a�k�o� �j�e� �p�o�t�r�e�b�n�a�:� �1�0�-�1�5
minuta.

�4�.� �Z�a�g�r�e�v�a�n�j�e� �k�o�m�p�o�n�e�n�t�i� �(�u�k�l�j�u�
�i�v�a�n�j�e�,� �
�e�k�a�n�j�e� �t�e�r�m�a�l�n�e� �r�a�v�n�o�t�e�ž�e�)�:� �4�5�-�6�0� �m�i�n�u�t�a�.� �O�v�o� �s�e� �m�o�ž�e� �p�r�e�k�l�o�p�i�t�i� �s�a� �d�r�u�g�i�m� �z�a�d�a�c�i�m�a� �a�l�i
�p�r�e�d�s�t�a�v�l�j�a� �r�e�a�l�n�o� �p�r�o�t�e�k�l�o� �v�r�e�m�e� �p�r�e� �n�e�g�o� �š�t�o� �k�r�i�t�i�
�k�o� �s�l�u�š�a�n�j�e� �m�o�ž�e� �d�a� �p�o�
�n�e�.

�5�.� �P�r�o�v�e�r�a� �v�i�b�r�a�c�i�j�e� �(�a�k�c�e�l�e�r�o�m�e�t�a�r� �n�a� �s�v�a�k�o�j� �p�o�l�i�c�i�,� �p�o�r�e���e�n�j�e� �s�a� �o�s�n�o�v�n�o�m� �l�i�n�i�j�o�m�)�:� �3�-�5� �m�i�n�u�t�a�.

6. Inspekcija postavljanja kablova (vizuelna provera svih putanja signalnih i naponskih kablova): 2-3 minuta. Korekcija, ako je
potrebna: 5-10 minuta.

7. Spot provera RF okruženja (širokopojasno merenje na poziciji slušanja): 2-3 minuta.

8. Brza provera slušanjem (30-sekundni referentni snimak, verifikacija subjektivne normalnosti): 1 minut.

Ukupno vreme za sesiju gde nisu potrebne korekcije: približno 15-20 minuta aktivnog rada plus 45-60 minuta vremena za
�z�a�g�r�e�v�a�n�j�e�.� �U�k�u�p�n�o� �v�r�e�m�e� �k�a�d�a� �s�u� �p�o�t�r�e�b�n�e� �k�o�r�e�k�c�i�j�e� �(�t�i�p�i�
�n�o� �z�a� �n�e�d�e�l�j�n�e� �s�e�s�i�j�e�)�:� �3�0�-�4�5� �m�i�n�u�t�a� �a�k�t�i�v�n�o�g� �r�a�d�a� �p�l�u�s� �z�a�g�r�e�v�a�n�j�e�.

Ovaj teret nije trivijalan. Predstavlja realan trošak u vremenu i pažnji, i po našem iskustvu, primarni je razlog zbog kojeg referentne
prostorije za slušanje drifuju iz svog kalibrisanog stanja. Održavanje nije teško, ali je dosadno, a dosadni zadaci su oni koji se
�n�a�j�v�e�r�o�v�a�t�n�i�j�e� �p�r�e�s�k�a�
�u�.

�T�o�k�o�m� �t�r�o�g�o�d�i�š�n�j�e�g� �p�e�r�i�o�d�a� �p�r�a���e�n�j�a�,� �p�r�a�t�i�l�i� �s�m�o� �p�r�i�d�r�ž�a�v�a�n�j�e� �k�o�n�t�r�o�l�n�e� �l�i�s�t�i� �u� �s�v�a�k�o�m� �p�o�s�t�r�o�j�e�n�j�u�.� �Q�u�i�t�o� �p�r�o�s�t�o�r�i�j�a�,� �k�o�j�o�m� �u�p�r�a�v�l�j�a
�o�b�u�
�e�n�o� �o�s�o�b�l�j�e� �n�a� �d�n�e�v�n�o�m� �r�a�s�p�o�r�e�d�u�,� �o�d�r�ž�a�v�a�l�a� �j�e� �9�4�%� �p�r�i�d�r�ž�a�v�a�n�j�a�.� �C�i�r�i�h� �p�o�s�t�r�o�j�e�n�j�e�,� �k�o�j�i�m� �u�p�r�a�v�l�j�a� �i�n�ž�e�n�j�e�r�s�k�o� �o�s�o�b�l�j�e� �s�a
drugim odgovornostima, održavalo je 71%. Nashville studio, kojim upravlja honorarni mastering inženjer, održavao je 53%. Sapporo
prostorija, privatna instalacija, održavala je 31%.

�K�o�r�e�l�a�c�i�j�a� �i�z�m�e���u� �p�r�i�d�r�ž�a�v�a�n�j�a� �k�o�n�t�r�o�l�n�e� �l�i�s�t�i� �i� �s�t�a�b�i�l�n�o�s�t�i� �m�e�r�e�n�j�a� �b�i�l�a� �j�e� �v�i�s�o�k�a� �(�r� �=� �0�,�9�1�)�.� �I�z�m�e�r�e�n�i� �f�r�e�k�v�e�n�c�i�j�s�k�i� �o�d�z�i�v� �Q�u�i�t�o
prostorije varirao je za ne više od 0,15 dB u bilo kom 30-dnevnom periodu. Sapporo prostorija varirala je do 1,4 dB.

Napominjemo da Quito prostorija ima koristi od više od samo marljivog osoblja. Njena ekvatorijalna lokacija pruža inherentnu
ekološku stabilnost -- godišnji temperaturni opseg od 4 degC najmanji je od bilo kog postrojenja, vlažnost je prirodno stabilna na
45-50%, a ruralna lokacija ima najnižu RF pozadinu. Ekološke varijable koje zahtevaju dnevnu korekciju u Nashvillu i Sapporu
�z�a�h�t�e�v�a�j�u� �s�a�m�o� �n�e�d�e�l�j�n�u� �p�a�ž�n�j�u� �u� �Q�u�i�t�u�.� �T�e�r�e�t� �o�d�r�ž�a�v�a�n�j�a� �j�e� �n�i�ž�i� �n�e� �z�a�t�o� �š�t�o� �j�e� �s�t�a�n�d�a�r�d� �n�i�ž�i�,� �v�e��� �z�a�t�o� �š�t�o� �o�k�r�u�ž�e�n�j�e� �m�a�n�j�e
odstupa.

Automatizacija dalje smanjuje teret. Equatorial Audio Hemispheric Calibration Tool, kada se instalira u prostoriji, kontinuirano prati
temperaturu, vlažnost, barometarski pritisak, vibracije i RF okruženje, i pruža upozorenja o odstupanjima u realnom vremenu. Ne
�e�l�i�m�i�n�i�š�e� �p�o�t�r�e�b�u� �z�a� �f�i�z�i�
�k�o�m� �k�o�r�e�k�c�i�j�o�m� �-�-� �z�v�u�
�n�i�c�i� �i� �d�a�l�j�e� �m�o�r�a�j�u� �d�a� �s�e� �p�o�m�e�r�a�j�u� �r�u�
�n�o�,� �k�a�b�l�o�v�i� �i� �d�a�l�j�e� �m�o�r�a�j�u� �d�a� �s�e� �p�o�n�o�v�o
postavljaju -- ali zamenjuje šest od osam stavki kontrolne listi jednim pogledom na ekran statusa. U našem testiranju, ovo je
�s�m�a�n�j�i�l�o� �v�r�e�m�e� �a�k�t�i�v�n�o�g� �o�d�r�ž�a�v�a�n�j�a� �s�a� �1�5�-�2�0� �m�i�n�u�t�a� �n�a� �3�-�5� �m�i�n�u�t�a� �z�a� �s�e�s�i�j�e� �k�o�j�e� �n�e� �z�a�h�t�e�v�a�j�u� �f�i�z�i�
�k�u� �k�o�r�e�k�c�i�j�u�,� �i� �s�a� �3�0�-�4�5� �m�i�n�u�t�a
na 10-15 minuta za sesije koje zahtevaju podešavanje.

�N�a�j�e�f�i�k�a�s�n�i�j�a� �o�p�t�i�m�i�z�a�c�i�j�a�,� �m�e���u�t�i�m�,� �j�e�d�n�o�s�t�a�v�n�o� �j�e� �o�d�a�b�i�r� �p�r�o�s�t�o�r�i�j�e� �s�a� �i�n�h�e�r�e�n�t�n�o�m� �s�t�a�b�i�l�n�o�š���u�.� �D�o�b�r�o� �i�z�o�l�o�v�a�n�a� �p�r�o�s�t�o�r�i�j�a� �n�a
�b�e�t�o�n�s�k�o�j� �p�l�o�
�i�,� �d�a�l�e�k�o� �o�d� �g�l�a�v�n�i�h� �R�F� �i�z�v�o�r�a�,� �s�a� �s�t�a�b�i�l�n�o�m� �k�o�n�t�r�o�l�o�m� �k�l�i�m�e�,� �e�l�i�m�i�n�i�š�e� �v�e���i�n�u� �t�e�r�e�t�a� �o�d�r�ž�a�v�a�n�j�a� �n�a� �i�z�v�o�r�u�.� �N�a�j�b�o�l�j�e
održavanje je održavanje koje nikada ne treba da izvedete.

�9�.� �Z�A�K�L�J�U���A�K

�O�k�r�u�ž�e�n�j�e� �z�a� �k�r�i�t�i�
�k�o� �s�l�u�š�a�n�j�e� �j�e� �d�i�n�a�m�i�
�a�n� �s�i�s�t�e�m� �p�o�d�l�o�ž�a�n� �k�o�n�t�i�n�u�i�r�a�n�o�m� �d�r�i�f�t�u� �u� �t�e�m�p�e�r�a�t�u�r�i�,� �v�l�a�ž�n�o�s�t�i�,� �v�i�b�r�a�c�i�j�a�m�a�,
�e�l�e�k�t�r�o�m�a�g�n�e�t�n�i�m� �s�m�e�t�n�j�a�m�a� �i� �f�i�z�i�
�k�o�m� �p�o�l�o�ž�a�j�u� �k�o�m�p�o�n�e�n�t�i�.� �S�v�a�k�a� �o�d� �o�v�i�h� �v�a�r�i�j�a�b�l�i� �p�r�o�i�z�v�o�d�i� �m�e�r�l�j�i�v�e� �e�f�e�k�t�e� �n�a� �p�e�r�f�o�r�m�a�n�s�e
�a�u�d�i�o� �s�i�s�t�e�m�a�.� �B�e�z� �k�o�r�e�k�c�i�j�e�,� �k�u�m�u�l�a�t�i�v�a�n� �d�r�i�f�t� �m�o�ž�e� �d�a� �p�r�e���e� �1� �d�B� �u� �f�r�e�k�v�e�n�c�i�j�s�k�o�m� �o�d�z�i�v�u� �i� �u�v�e�d�e� �š�u�m� �i� �i�z�o�b�l�i�
�e�n�j�e� �k�o�j�i� �m�a�s�k�i�r�a�j�u
�r�a�z�l�i�k�e� �i�z�m�e���u� �k�o�m�p�o�n�e�n�t�i� �p�o�d� �p�r�o�c�e�n�o�m�.

Održavanje uslova referentnog kvaliteta zahteva redovni protokol održavanja. Protokol opisan u ovom radu traje 15-45 minuta po
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�P�r�a�k�t�i�
�n�a� �o�p�t�i�m�i�z�a�c�i�j�a� �o�k�r�u�ž�e�n�j�a� �z�a� �k�r�i�t�i�
�k�o� �s�l�u�š�a�n�j�e�:� �p�o�s�t�a�v�l�j�a�n�j�e� �z�v�u�
�n�i�k�a�,� �s�t�a�b�i�l�n�o�s�t� �k�o�m�p�o�n�e�n�t�i� �i� �d�n�e�v�n�i� �t�e�r�e�t� �o�d�r�ž�a�v�a�n�j�aEQUATORIAL AUDIO
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�s�e�s�i�j�i�,� �u� �z�a�v�i�s�n�o�s�t�i� �o�d� �v�e�l�i�
�i�n�e� �p�o�t�r�e�b�n�i�h� �k�o�r�e�k�c�i�j�a�.� �P�r�i�m�a�r�n�i� �o�d�r�e�d�n�i�k� �t�e�r�e�t�a� �o�d�r�ž�a�v�a�n�j�a� �j�e� �i�n�h�e�r�e�n�t�n�a� �s�t�a�b�i�l�n�o�s�t� �o�k�r�u�ž�e�n�j�a� �p�r�o�s�t�o�r�i�j�e

�-�-� �p�r�o�s�t�o�r�i�j�e� �s�a� �s�t�a�b�i�l�n�o�m� �t�e�m�p�e�r�a�t�u�r�o�m�,� �v�l�a�ž�n�o�š���u� �i� �n�i�s�k�o�m� �R�F� �s�m�e�t�n�j�o�m� �z�a�h�t�e�v�a�j�u� �m�a�n�j�e� �
�e�s�t�e� �i� �m�a�n�j�e� �o�p�s�e�ž�n�e� �k�o�r�e�k�c�i�j�e�.

�O�v�i� �n�a�l�a�z�i� �n�i�s�u� �n�o�v�i�.� �P�o�j�e�d�i�n�a�
�n�i� �e�f�e�k�t�i� �d�o�k�u�m�e�n�t�o�v�a�n�i� �s�u� �u� �l�i�t�e�r�a�t�u�r�i� �o� �a�k�u�s�t�i�c�i�,� �e�l�e�k�t�r�o�n�i�c�i� �i� �E�M�C� �d�e�c�e�n�i�j�a�m�a�.� �O�n�o� �š�t�o� �j�e
�n�e�d�o�s�t�a�j�a�l�o� �j�e�s�t�e� �o�b�j�e�d�i�n�j�e�n�i� �p�r�a�k�t�i�
�n�i� �o�k�v�i�r� �k�o�j�i� �k�v�a�n�t�i�f�i�k�u�j�e� �k�o�m�b�i�n�o�v�a�n�i� �t�e�r�e�t� �o�d�r�ž�a�v�a�n�j�a� �z�a� �s�p�e�c�i�f�i�
�a�n� �s�l�u�
�a�j� �k�r�i�t�i�
�k�o�g� �a�u�d�i�o
slušanja. Ovaj rad pruža taj okvir.

�V�o�d�i�
� �j�e� �j�e�d�n�o�s�t�a�v�a�n�:� �k�o�n�t�r�o�l�i�s�a�t�i� �t�e�m�p�e�r�a�t�u�r�u� �n�a� �+�/�-� �0�,�5� �d�e�g�C�,� �o�d�r�ž�a�v�a�t�i� �v�l�a�ž�n�o�s�t� �n�a� �4�0�-�5�5�%� �R�H�,� �i�z�o�l�o�v�a�t�i� �k�o�m�p�o�n�e�n�t�e� �o�d
�v�i�b�r�a�c�i�j�a�,� �o�k�l�o�p�i�t�i� �s�i�g�n�a�l�n�e� �p�u�t�e�v�e� �o�d� �E�M�I�,� �v�e�r�i�f�i�k�o�v�a�t�i� �p�o�l�o�ž�a�j� �z�v�u�
�n�i�k�a� �m�e�s�e�
�n�o� �i� �z�a�g�r�e�j�a�t�i� �e�l�e�k�t�r�o�n�i�k�u� �6�0� �m�i�n�u�t�a� �p�r�e� �s�l�u�š�a�n�j�a�.
�N�i�j�e�d�n�a� �o�d� �o�v�i�h� �p�r�e�p�o�r�u�k�a� �n�i�j�e� �k�o�n�t�r�o�v�e�r�z�n�a�.� �S�v�e� �s�e� �
�e�s�t�o� �z�a�n�e�m�a�r�u�j�u�.

�R�a�z�l�i�k�a� �i�z�m�e���u� �r�e�f�e�r�e�n�t�n�e� �p�r�o�s�t�o�r�i�j�e� �k�o�j�a� �s�e� �o�d�r�ž�a�v�a� �i� �o�n�e� �k�o�j�a� �s�e� �n�e� �o�d�r�ž�a�v�a� �j�e� �m�e�r�l�j�i�v�a�,� �p�o�n�o�v�l�j�i�v�a� �i� �-�-� �p�o� �n�a�š�e�m� �i�s�k�u�s�t�v�u� �-�-� �
�u�j�n�a�.
�O�d�r�ž�a�v�a�n�j�e� �j�e� �n�e�g�l�a�m�u�r�o�z�n�i� �d�e�o� �a�u�d�i�j�a� �v�i�s�o�k�e� �v�e�r�n�o�s�t�i�.� �T�a�k�o���e� �j�e� �d�e�o� �k�o�j�i� �n�a�j�v�i�š�e� �i�m�a� �z�n�a�
�a�j�a�.
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