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�= �e�[�r�`�l�m�]�` �[�f�w�m�`�k�h�[�m�c�]�v �k�`�b�w�\�i�]�v�g �l�i�`�_�c�h�`�h�c-
�z�g �l�n�t�`�l�m�]�n�y�m �k�[�b�f�c�r�h�v�` �]�c�_�v �o�f�[�h�q�`�]: �o�f�[�h�q�v, 
�j�k�c�g�`�h�z�`�g�v�` �o�c�k�g�i�d GRUNDFOS, �c �o�f�[�h�q�v �l�i�i�m-
�]�`�m�l�m�]�n�y�t�c�` DIN. �O�f�[�h�q�v, �j�k�c�g�`�h�z�`�g�v�` �o�c�k�g�i�d 
GRUNDFOS, �k�[�l�l�r�c�m�[�h�v �_�f�z �n�l�m�[�h�i�]�e�c �] �l�e�]�[�a�c�h�[�p 
�c �h� ̀�l�i�i�m�]�`�m�l�m�]�n�y�m �h�c�e�[�e�c�g �i�o�c�q�c�[�f�w�h�v�g �h�i�k�g�[�g.

�O�f�[�h�q�v GRUNDFOS �j�i  �l�k�[�]�h�`�h�c�y �l �o�f�[�h�q�[�g�c, �l�i -
�i�m�]�`�m�l�m�]�n�y�t�c�g�c DIN, �c�g�`�y�m �g�`�h�w�s�c�d �_�c�[�g�`�m�k. �I�h�c 
�h� ̀�m�i�f�w�e�i �_�`�s�`�]�f� ,̀ �h�i �c �\�i�f�`�`  �e�i�g�j�[�e�m�h�v. �J�i�x�m�i�g�n 
�]�i�b�g�i�a�`�h �g�i�h�m�[�a �] �i�m�h�i�l�c�m�`�f�w�h�i �n�b�e�i�d �l�e�]�[�a�c�h�` 
�l�k�[�]�h�c�m�`�f�w�h�i �e�k�n�j�h�i�^�i �h�[�l�i�l�[. 

�K�c�l. 42. �=�`�k�m�c�e�[�f�w�h�[�z �n�l�m�[�h�i�]�e�[ �h�[�l�i�l�[

�K�c�l. 43. �N�l�m�[�h�i�]�e�[ �]�i�_�i�j�i�_�u�`�g�h�i�d �m�k�n�\�v 
�j�i  �l�c�l�m�`�g�` Well Master/Foraduc

�=�[�k�c�[�h�m�v �n�l�m�[�h�i�]�e�c �j�i�_�u�`�g-
�h�v�p �m�k�n�\ — �m�k�n�\�[/�s�f�[�h�^
�J�i�f�c�x�m�c�f�`�h�i�]�v�` �c �j�i�f�c�]�c�h�c�f�p�f�i�k�c�_�h�v�` �j�i�_�u�`�g-
�h�v� ̀ �m�k�n�\�v �k�`�_�e�i �j�k�c�g�`�h�z�y�m �] �j�k�i�o�`�l�l�c�i�h�[�f�w�h�i�g 
�]�i�_�i�l�h�[�\�a�`�h�c�c, �j�i�l�e�i�f�w�e�n �m�k�`�\�n�`�g�v�` �j�k�c �x�m�i�g 
�k�`�b�w�\�i�]�v�` �l�i�`�_�c�h�`�h�c�z �c�b�^�i�m�[�]�f�c�]�[�y�m �i�\�v�r�h�i �c�b 
�f�[�m�n�h�c �c �\�k�i�h�b�v, �e�i�m�i�k�v�` �g�i�^�n�m �l�m�[�m�w �] �]�i�_�  ̀�c�l�m�i�r-
�h�c�e�i�g �l�]�c�h�q�[.

�J�k�c �i�m�e�[�r�c�]�[�h�c�c �]�i�_�v, �i�\�f�[�_�[�y�t�`�d �i�r�`�h�w �]�v�l�i�e�i�d 
�e�i�k�k�i�b�c�i�h�h�i�d �[�e�m�c�]�h�i�l�m�w�y, �h�n�a�h�i �j�k�c�g�`�h�z�m�w �]�i�_�i-
�j�i�_�u�`�g�h�v�` �m�k�n�\�v �] �]�c�_� ̀�^�c�\�e�c�p �m�k�n�\ �c �s�f�[�h�^�i�], �h�[-
�j�k�c�g�`�k, �j�i  �l�c�l�m�`�g�[�g Well Master/Foraduc (�k�c�l. 43). 
�H�`�i�\�p�i�_�c�g�v�` �l�i�`�_�c�h�`�h�c�z �c�b �h�`�k�a�[�]�`�y�t�`�d �l�m�[�f�c 
�_�f�z �i�\�`�c�p �l�c�l�m�`�g �h�[ �k�v�h�e�` �c�g�`�y�m�l�z. �E�k�i�g� ̀�m�i�^�i, �j�i -
�^�k�n�a�h�i�d �e�[�\�`�f�w �_�i�f�a�`�h �\�v�m�w �h�[ 4% �_�f�c�h�h�`�` �]�i�_�i-
�j�i�_�u�`�g�h�i�d �m�k�n�\�v, �j�i�l�e�i�f�w�e�n �i�h�[ �n�_�f�c�h�z�`�m�l�z �]�l�f�`�_-
�l�m�]�c�` �h�[�^�k�n�b�e�c.
 

�J�k�c �c�l�j�i�f�w�b�i�]�[�h�c�c �m�k�n�\/�s�f�[�h�^�i�] �l�c�l�m�`�g Well  Master/
Foraduc �g�i�a�h�i �_�i�\�c�m�w�l�z �p�i�k�i�s�`�d �l�[�g�i�i�m�r�c�l�m�e�c, 
�n�l�m�[�h�i�]�c�] �] �n�j�f�i�m�h�`�h�c�c �l�e�]�[�a�c�h�v �i�\�k�[�m�h�v�d �e�f�[�j�[�h 
�c �] �i�\�k�[�m�h�i�g �e�f�[�j�[�h� ̀�h�[�l�i�l�[ �j�k�i�l�]�`�k�f�c�m�w �i�m�]�`�k�l�m�c�` 
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4 �g�g, �f�c�\�i �x�m�i�m �e�f�[�j�[�h �l�h�z�m�w. �X�m�i �j�i�b�]�i�f�z�`�m �l�_�n�m�w 
�s�f�[�h� ̂�j�k�c �i�l�m�[�h�i�]�e�` �h�[�l�i�l�[. �H�[�l�i�l �j�k�c �j�n�l�e� ̀�]�c�\�k�c-
�k�n�`�m �c �j�i�x�m�i�g�n �s�f�[�h� ̂ �i�r�`�h�w �\�v�l�m�k�i �k�[�b�_�n�]�[�`�m�l�z. �= 
�k�`�b�n�f�w�m�[�m�` �r�[�l�m�w �i�m�f�i�a�`�h�c�d �i�l�v�j�[�`�m�l�z. �M�[�e�c�g �i�\�k�[-
�b�i�g, �g�i�a�h�i �l�r�c�m�[�m�w, �r�m�i �l�c�l�m�`�g�v Well Master/Foraduc 
�c �[�h�[�f�i�^�c�r�h�v�` �c�g �z�]�f�z�y�m�l�z �c�_�`�[�f�w�h�v�g�c �k�`�s�`�h�c�z�g�c 
�_�f�z �]�i�_�i�j�i�_�u�`�g�h�v�p �m�k�n�\.

�E�i�^�_�[ �] �i�\�k�[�m�h�i�g �e�f�[�j�[�h� ̀ �j�k�i�l�]�`�k�f�`�h�i �i�m�]�`�k�l�m�c�`, 
�m�i �]�l�f�`�_�l�m�]�c�` �i�\�k�[�m�h�i�^�i �m�i�e�[ �]�i�_�v �j�k�i�c�l�p�i�_�c�m �j�i -
�m�`�k�z �x�h�`�k�^�c�c.

�= �e�[�r�`�l�m�]�` �s�f�[�h�^�i�] �_�f�z �]�i�_�i�j�i�_�u�`�g�h�v�p �m�k�n�\ �h�`�f�w�b�z 
�c�l�j�i�f�w�b�i�]�[�m�w �j�i�a�[�k�h�v� ,̀ �h�`�d�f�i�h�i�]�v� ̀�c �[�h�[�f�i�^�c�r�h�v�` 
�s�f�[�h�^�c, �j�i�m�i�g�n �r�m�i �i�h�c �\�v�l�m�k�i �l�m�[�k�`�y�m. �J�k�c �x�m�i�g 
�]�i�b�h�c�e�[�`�m �k�c�l�e �j�[�_�`�h�c�z �h�[�l�i�l�[ �c �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�z 
�] �l�e�]�[�a�c�h�n, �r�m�i �g�i�a�`�m �j�k�c�]�`�l�m�c �e �h�`�i�\�p�i�_�c�g�i�l�m�c �\�n-
�k�`�h�c�z �h�i�]�i�d �l�e�]�[�a�c�h�v. �= �f�y�\�i�g  �l�f�n�r�[� ̀ �h�[�l�i�l �_�i�f-
�a�`�h �\�v�m�w �j�k�`�_�i�p�k�[�h�`�h �i�m �j�[�_�`�h�c�z �] �l�e�]�[�a�c�h�n �m�k�i-
�l�i�g �c�b �h�`�k�a�[�]�`�y�t�`�d �l�m�[�f�c. �H�`�_�i�l�m�[�m�e�i�g �l�c�l�m�`�g Well 
 Master/Foraduc �g�i�a�h�i �l�r�c�m�[�m�w �j�k�c�g�`�h�`�h�c�` �l�j�`�q�c�[�f�w-
�h�i�^�i �_�i�k�i�^�i�l�m�i�z�t�`�^�i �i�\�i�k�n�_�i�]�[�h�c�z �_�f�z �j�k�`�_�i�p�k�[�h�`-
�h�c�z �s�f�[�h�^�[ �i�m �e�i�h�m�[�e�m�[ �l �b�`�g�f�`�d, �[, �l�f�`�_�i�]�[�m�`�f�w�h�i, 
�i�m �\�[�e�m�`�k�c�d �c �k�[�b�f�c�r�h�v�p �g�c�e�k�i�i�k�^�[�h�c�b�g�i�].

�E�i�^�_�[ �]�i�_�i�j�i�_�u�`�g�h�v� ̀ �m�k�n�\�v �c �m�k�n�\�v �_�f�z �^�k�n�h�m�i�]�i�d 
�]�i�_�v �k�[�l�l�r�c�m�v�]�[�y�m�l�z �j�i  �_�c�[�^�k�[�g�g�` �c�f�c �l �j�i�g�i�t�w�y 
�j�k�i�^�k�[�g�g�h�v�p �l�k�`�_�l�m�], �l�f�`�_�n�`�m �n�r�c�m�v�]�[�m�w �s�`�k�i�p�i�]�[-
�m�i�l�m�w �m�k�n�\, �k�[�]�h�n�y 1 �g�g.

�=�I�?�I�J�I�?�U�@�G�H�;�Z �M�K�N�<�;
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�K�c�l. 44. �L�j�i�l�i�\�v  �j�k�`�_�i�m�]�k�[�t�`�h�c�z �^�c�_�k�[�]�f�c�r�`�l�e�i�^�i �n�_�[�k�[

�<�i�f�w�s�i�` �i�m�e�f�i�h�`�h�c�` 
�j�i�e�[�b�[�h�c�d �g�[�h�i�g�`�m�k�[ 
�]�l�f�`�_�l�m�]�c�` �^�c�_�k�[�]�f�c-
�r�`�l�e�i�^�i �n�_�[�k�[

�K�[�b�k�`�a�`�h�c�` 
�j�k�c �i�m�e�f�y�r�`-
�h�c�c �h�[�l�i�l�[

�K�[�l�p�i�_ �]�i�_�v 
�l �\�i�f�w�s�i�d 
�l�e�i�k�i�l�m�w�y

�I�\�k�[�m�h�v�d �e�f�[�j�[�h �l �\�[�d�j�[�l�i�g (Æ 4 �g�g)

�I�\�k�[�m�h�v�d �j�i�m�i�e 
�]�i�_�v �]�l�f�`�_�l�m�]�c�` 
�l�c�f�v �m�z�a�`�l�m�c

�L�\�k�[�l�v�]�[�h�c�` �]�i�_�v �j�k�c 
�i�m�e�f�y�r�`�h�c�c �h�[�l�i�l�[

�J�i�]�m�i�k�h�i�` �h�[�j�i�f�h�`�h�c�` �j�k�c 
�i�\�k�[�m�h�i�g �j�i�m�i�e�` �]�i�_�v

�= �l�c�l�m�`�g�` �m�k�n�\�i�j�k�i�]�i�_�[, �j�i�_�[�y�t�`�^�i �^�k�n�h�m�i�]�n�y �]�i�_�n 
�c �l�f�n�a�[�t�`�^�i �_�f�z �k�[�l�j�k�`�_�`�f�`�h�c�z �]�i�_�v, �l�i�_�`�k�a�c�m�l�z 
�h�`�l�e�i�f�w�e�i �m�i�h�h �]�i�_�v, �e�i�m�i�k�v�` �j�k�c �j�n�l�e�/̀�i�l�m�[�h�i�]�` 
�h�[�l�i�l�[ �k�`�b�e�i �j�k�c�]�i�_�z�m�l�z �] �_�]�c�a�`�h�c�` �f�c�\�i �m�i�k�g�i�b�z�m-
�l�z. �=�i�b�h�c�e�[�y�t�c�` �] �k�`�b�n�f�w�m�[�m�` �x�m�i�^�i �_�]�c�a�`�h�c�z �e�i-
�f�`�\�[�h�c�z �_�[�]�f�`�h�c�z �i�\�v�r�h�i �h�[�p�i�_�z�m�l�z �] �_�i�j�n�l�m�c�g�v�p 
�j�k�`�_�`�f�[�p �h�i�g�c�h�[�f�w�h�i�^�i �_�[�]�f�`�h�c�z (PN) �l�i�i�m�]�`�m�l�m�]�n-
�y�t�`�d �l�c�l�m�`�g�v �m�k�n�\. �K�z�_ �l�j�i�l�i�\�i�]  �j�k�`�_�i�m�]�k�[�t�`�h�c�z 
�^�c�_�k�[�]�f�c�r�`�l�e�i�^�i �n�_�[�k�[ �j�i�e�[�b�[�h �h�[ �k�c�l. 44.

�@�l�f�c �] �l�c�l�m�`�g�` �_�i�l�m�[�m�i�r�h�i �j�k�i�m�z�a�`�h�h�v�d �n�r�[�l�m�i�e 
�k�[�l�j�i�f�i�a�`�h �]�`�k�m�c�e�[�f�w�h�i, �e�i�f�`�\�[�h�c�z �] �h�i�k�g�[�f�w�h�v�p 
�n�l�f�i�]�c�z�p �l�h�c�b�z�m�l�z �_�i �_�i�j�n�l�m�c�g�i�^�i �n�k�i�]�h�z, �`�l�f�c �\�n-
�_�`�m �]�v�j�i�f�h�`�h�i �i�_�h�i �c�b �l�f�`�_�n�y�t�c�p �n�l�f�i�]�c�d:

1. �N�l�m�[�h�i�]�f�`�h �g�`�g�\�k�[�h�h�v�d �h�[�j�i�k�h�v�d �\�[�e �`�g�e�i�l�m�w�y 
50 �f �l �h�[�r�[�f�w�h�v�g �_�[�]�f�`�h�c�`�g, �l�i�i�m�]�`�m�l�m�]�n�y�t�c�g 
0,7 �o�[�e�m�c�r�`�l�e�i�d �]�`�f�c�r�c�h�v �k�[�\�i�r�`�^�i �_�[�]�f�`�h�c�z 
(�j�k�c �j�i�_�[�r�  ̀�h�[�l�i�l�[ �_�i 50 �g3/�r), �f�c�\�i �g�`�g�\�k�[�h�h�v�d 
�h�[�j�i�k�h�v�d �\�[�e �`�g�e�i�l�m�w�y 100 �f �c�f�c �_�]�[ �\�[�e�[ �`�g�e�i�l-
�m�w�y �j�i  50 �f �l �l�i�i�m�]�`�m�l�m�]�n�y�t�c�g �h�[�r�[�f�w�h�v�g �_�[�]�f� -̀
�h�c�`�g, �k�[�]�h�v�g 0,7 �]�`�f�c�r�c�h�v �o�[�e�m�c�r�`�l�e�i�^�i �k�[�\�i�r� -̀
�^�i �_�[�]�f�`�h�c�z �j�k�c �j�i�_�[�r�  ̀�h�[�l�i�l�[ �l�]�v�s�` 50 �g3/�r.

2. �R�[�l�m�i�m�h�i-�k�`�^�n�f�c�k�n�`�g�v�d �j�n�l�e �h�[�l�i�l�[, �j�k�c �e�i�m�i�k�i�g 
�r�[�l�m�i�m�[ �] �m�`�r�`�h�c�` 30 �l �j�i�]�v�s�[�`�m�l�z �l 30 �_�i 50 �>�q.

3. �J�f�[�]�h�v�d �j�n�l�e �l�i  �]�k�`�g�`�h�`�g �n�l�e�i�k�`�h�c�z 3 �l, �_�i�j�i�f -
�h�z�`�g�v�d �h�[�f�c�r�c�`�g �h�[�j�i�k�h�i�^�i �\�[�e�[ �`�g�e�i�l�m�w�y 50 �f �l 
�h�[�r�[�f�w�h�v�g �_�[�]�f�`�h�c�`�g, �l�i�i�m�]�`�m�l�m�]�n�y�t�c�g 0,7 �o�[�e-
�m�c�r�`�l�e�i�d �]�`�f�c�r�c�h�v �k�[�\�i�r�`�^�i �_�[�]�f�`�h�c�z. �N�l�m�[�h�i�]�e�[ 
�f�c�s�w �i�_�h�i�^�i �j�k�c�\�i�k�[ �j�f�[�]�h�i�^�i �j�n�l�e�[ �h� ̀�^�[�k�[�h�m�c-
�k�n�`�m �b�[�t�c�m�v �i�m �^�c�_�k�[�]�f�c�r�`�l�e�i�^�i �n�_�[�k�[.

4. �K�`�^�n�f�c�k�n�`�g�v�d �j�i  �]�k�`�g�`�h�c �c �j�k�c�]�i�_�c�g�v�d �i�m �x�f�`�e-
�m�k�i�_�]�c�^�[�m�`�f�z �_�k�i�l�l�`�f�w�h�v�d �e�f�[�j�[�h, �]�k�`�g�z �i�m�e�k�v-
�m�c�z �e�i�m�i�k�i�^�i �l�i�l�m�[�]�f�z�`�m 60 �l. �J�k�c �j�n�l�e� ̀ �h�[�l�i�l�[ 
�x�m�i�m �e�f�[�j�[�h �h�[�r�c�h�[�`�m �j�i�l�m�`�j�`�h�h�i �i�m�e�k�v�]�[�m�w�l�z �c 
�b�[ 60 �l �_�i �i�l�m�[�h�i�]�e�c �h�[�l�i�l�[ �b�[�e�k�v�]�[�`�m�l�z. �X�m�i �k� -̀
�s�`�h�c� ̀�h�`�k�[�q�c�i�h�[�f�w�h�i �] �i�m�h�i�s�`�h�c�c �x�h�`�k�^�i�j�i�m�k�`-
�\�f�`�h�c�z.

�G�`�g�\�k�[�h�h�v�` �h�[�j�i�k�h�v� ̀ �\�[�e�c �l�f�n�a�[�m �f�c�s�w �_�f�z �m�i�^�i, 
�r�m�i�\�v �j�k�`�_�i�m�]�k�[�m�c�m�w �l�e�[�r�i�e �_�[�]�f�`�h�c�z. �J�i�x�m�i�g�n �i�h�c 
�h�`�j�k�c�g�`�h�c�g�v �_�f�z �k�`�^�n�f�c�k�i�]�[�h�c�z �h�[�l�i�l�i�] . �= �l�e�]�[-
�a�c�h�[�p �l �^�f�n�\�c�h�i�d �]�i�_�v 8    –    9 �g�`�m�k�i�] �e�i�f�`�\�[�h�c�z �_�[�]-
�f�`�h�c�z �j�k�c �i�l�m�[�h�i�]�e�` �h�[�l�i�l�[ �l�i�b�_�[�`�m �k�[�b�k�`�a�`�h�c�`, �] 
�k�`�b�n�f�w�m�[�m�` �e�i�m�i�k�i�^�i �] �l�e�]�[�a�c�h�n �g�i�^�n�m �b�[�m�z�^�c�]�[�m�w�l�z 
�b�[�^�k�z�b�h�`�h�c�z. �X�m�[ �j�k�i�\�f�`�g�[ �k�`�s�[�`�m�l�z �l �j�i�g�i�t�w�y 
�g�`�g�\�k�[�h�h�v�p �h�[�j�i�k�h�v�p �\�[�e�i�].
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GRUNDFOS, �j�i�l�e�i�f�w�e�n �_�[�a� ̀�j�k�c�l�n�m�l�m�]�c�` �] �j�i�_�b�`�g-
�h�v�p �]�i�_�[�p �_�k�n�^�c�p �l�i�f�`�d, �]�i�b�g�i�a�h�i, �j�i�b�]�i�f�c�m �]�l�`-
�m�[�e�c �j�k�c�g�`�h�c�m�w �k�[�l�l�g�[�m�k�c�]�[�`�g�v�d �m�c�j �f�`�^�c�k�i�]�[�h�h�i�d 
�l�m�[�f�c. �J�k�c�]�`�_�`�h�h�v�` �h�[ �k�c�l. 45 �c 46 �_�c�[�^�k�[�g�g�v �i�m-
�h�i�l�z�m�l�z �f�c�s�w �e �h�[�l�i�l�[�g, �k�[�\�i�m�[�y�t�c�g �`�a�`�_�h�`�]�h�i �h� ̀
�g�`�h�`� ̀�_�]�n�p �r�[�l�i�] .
 

�E�i�k�k�i�b�c�z �h�[�l�i�l�i�]  �c �m�k�n�\

�= �l�e�]�[�a�c�h�[�p �l �c�l�e�f�y�r�c�m�`�f�w�h�i �^�i�k�z�r�`�d �c �e�i�k�k�i�b�c-
�i�h�h�i-�[�e�m�c�]�h�i�d �]�i�_�i�d, �h�[�j�k�c�g�`�k �] �^�`�i�m�`�k�g�[�f�w�h�v�p, 
�s�[�p�m�h�v�p �c �m.�_., �e�i�k�k�i�b�c�z �g�i�a�`�m �]�i�b�_�`�d�l�m�]�i�]�[�m�w �e�[�e 
�h�[ �h�[�l�i�l, �m�[�e �c �h�[ �]�i�_�i�j�i�_�u�`�g�h�n�y �m�k�n�\�n. �X�m�i �i�m�h�i-
�l�c�m�l�z �c �e �h�[�l�i�l�[�g �] �_�i�e�[�p �c�f�c �[�h�[�f�i�^�c�r�h�v�p �n�l�m�[�h�i�]-
�e�[�p, �^�_�` �h�[�l�i�l�v �x�e�l�j�f�n�[�m�c�k�n�y�m�l�z �h� ̀�`�a�`�_�h�`�]�h�i.

�K�c�l. 47. �L�p�`�g�[ �e�[�m�i�_�h�i�d �b�[�t�c�m�v �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�z, �h�[�l�i�l�[ �c �]�i�_�i�j�i�_�u�`�g�h�i�d �m�k�n�\�v

�K�`�s�`�h�c� ̀�j�k�i�\�f�`�g�v  �e�i�k�k�i�b�c�c

�?�f�z �l�e�]�[�a�c�h�v �m�[�e�i�^�i �m�c�j�[ �l�f�`�_�n�`�m �j�k�c�g�`�h�c�m�w �e�[�m�i�_-
�h�n�y �b�[�t�c�m�n �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�z �h�[�l�i�l�[ �c �]�i�_�i�j�i�_�u-
�`�g�h�i�d �m�k�n�\�v. �L�p�`�g�[ �m�[�e�i�d �b�[�t�c�m�v �j�i�e�[�b�[�h�[ �h�[ �k�c�l. 
47. �?�f�z �`�  ̀ �i�l�n�t�`�l�m�]�f�`�h�c�z �h�c�a� ̀ �n�k�i�]�h�z �j�i�_�u�`�g�h�v�p 
�]�i�_ �h�[ �h�[�l�i�l� ,̀ �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�` �c �]�i�_�i�j�i�_�u�`�g�h�i�d 
�m�k�n�\�` �n�l�m�[�h�[�]�f�c�]�[�y�m �q�c�h�e�i�]�v�` �[�h�i�_�v. �;�h�i�_ �_�i�f-
�a�`�h �\�v�m�w �k�[�l�j�i�f�i�a�`�h �m�[�e�c�g �i�\�k�[�b�i�g, �r�m�i�\�v �i�h �\�v�f 
�x�f�`�e�m�k�c�r�`�l�e�c �l�]�z�b�[�h �l �b�[�t�c�t�[�`�g�i�d �l�m�[�f�w�y. �M�k�`�\�n�`-
�g�i�  ̀�e�i�f�c�r�`�l�m�]�i �q�c�h�e�[ �i�j�k�`�_�`�f�z�`�m�l�z �[�^�k�`�l�l�c�]�h�i�l�m�w�y 
�j�`�k�`�e�[�r�c�]�[�`�g�i�d �]�i�_�v. �?�f�z �i�\�`�l�j�`�r�`�h�c�z �_�f�c�m�`�f�w�h�i�d 
�b�[�t�c�m�v �i�\�v�r�h�i �_�i�l�m�[�m�i�r�h�i �q�c�h�e�[, �l�i�l�m�[�]�f�z�y�t�`�^�i 
�j�i  �g�[�l�l�  ̀20% �i�m �l�i�]�i�e�n�j�h�i�d �g�[�l�l�v �x�f�`�e�m�k�i�_�]�c�^�[�m�`-
�f�z, �h�[�l�i�l�[ �c �]�i�_�i�j�i�_�u�`�g�h�i�d �m�k�n�\�v.

�P�i�g�n�m �Q�c�h�e �F�`�^�c�k�i�]�[�h�h�[�z 
�l�m�[�f�w

�P�i�g�n�m �Q�c�h�e

�Q�c�h�e
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�J�k�c �x�e�l�j�f�n�[�m�[�q�c�c �j�i�^�k�n�a�h�v�p �h�[�l�i�l�i�]  �i�\�v�r�h�i �e�[�]�c-
�m�[�q�c�c �h� ̀ �]�i�b�h�c�e�[�`�m. �I�_�h�[�e�i �j�k�c �l�i�r�`�m�[�h�c�c �_�]�n�p �h�c-
�a�`�j�k�c�]�`�_�`�h�h�v�p �o�[�e�m�i�k�i�] (�] �l�f�n�r�[� ̀ �h�`�b�h�[�r�c�m�`�f�w�h�v�p 
�^�f�n�\�c�h �j�i�^�k�n�a�`�h�c�z) �g�i�^�n�m �h�[�l�m�n�j�c�m�w �]�v�b�]�[�h�h�v�` �e�[�]�c-
�m�[�q�c�`�d �j�i�]�k�`�a�_�`�h�c�z �n �h�[�l�i�l�[ �c �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�z.

1. �J�`�k�`�e�[�r�c�]�[�h�c�` �]�i�_�v �l �]�v�l�i�e�c�g �l�i�_�`�k�a�[�h�c�`�g 
�k�[�l�m�]�i�k�`�h�h�i�^�i �]�i�b�_�n�p�[.

2. �N�g�`�h�w�s�`�h�c�` �j�k�i�m�c�]�i�_�[�]�f�`�h�c�z, �h�[�j�k�c�g�`�k, �] �k� -̀
�b�n�f�w�m�[�m�` �j�k�i�k�v�]�[ �m�k�n�\, �]�i�b�h�c�e�h�i�]�`�h�c�z �b�h�[�r�c�m�`�f�w-
�h�i�d (�j�c�m�m�c�h�^�i�]�i�d) �e�i�k�k�i�b�c�c �]�i�_�i�j�i�_�u�`�g�h�i�d �m�k�n�\�v 
�c �i�\�n�l�f�i�]�f�`�h�h�i�d �x�m�c�g �i�r�`�h�w �]�v�l�i�e�i�d �j�i�_�[�r�`�d.

�M�k�`�\�n�`�g�n�y �]�v�l�i�m�n �H �]�l�[�l�v�]�[�h�c�z �_�f�z �j�k�`�_�i�m�]�k�[�t�`-
�h�c�z �e�[�]�c�m�[�q�c�c, �j�i�]�k�`�a�_�`�h�c�z �h�[�l�i�l�[ �c �x�f�`�e�m�k�i�_�]�c�^�[-
�m�`�f�z �k�[�l�l�r�c�m�v�]�[�y�m �j�i  �l�f�`�_�n�y�t�`�d �o�i�k�g�n�f�:̀

�H = �H�] – NPSH – �H�j�i�m�`�k�w – �Hv – Hs, �^�_�`

�H�]  = �[�m�g�i�l�o�`�k�h�i�` �_�[�]�f�`�h�c�` — 10,2 �g
NPSH = �j�k�c�]�`�_�`�h�h�v�d �j�i�_�j�i�k �h�[ �]�l�[�l�v�]�[�h�c�c
�H�j�i�m�`�k�w  = �j�[�_�`�h�c�` �_�[�]�f�`�h�c�z �]�i  �]�l�[�l�v�]�[�y�t�`�d  �m�k�n�\�`
Hv  = �_�[�]�f�`�h�c�` �j�[�k�[
Hs  = �e�i�x�o�o�c�q�c�`�h�m �b�[�j�[�l�[ — 1 �g
�H = �]�v�l�i�m�[ �]�l�[�l�v�]�[�h�c�z (�j�k�c �i�m�k�c�q�[�m�`�f�w�h�i�g 
  �b�h�[�r�`�h�c�c �x�m�i�^�i �j�[�k�[�g�`�m�k�[ �x�m�i �i�b�h�[�r�[�`�m 
  �h�`�i�\�p�i�_�c�g�i�l�m�w �j�i�_�j�i�k�[)

�@�l�f�c �j�k�c �k�[�l�r�`�m�[�p �j�i  �x�m�i�d �o�i�k�g�n�f� ̀�j�i�f�n�r�[�`�m�l�z �j�i -
�f�i�a�c�m�`�f�w�h�i�` �b�h�[�r�`�h�c�`, �m�i �h�[�l�i�l �m�`�i�k�`�m�c�r�`�l�e�c �g�i�a�`�m 
�i�\�`�l�j�`�r�c�m�w �]�l�[�l�v�]�[�h�c� ̀ �l �b�[�_�[�h�h�v�g �b�h�[�r�`�h�c�`�g �H. 
�L�p�`�g�[�m�c�r�`�l�e�c �e�i�g�j�i�h�`�h�m�v �]�v�s�`�j�k�c�]�`�_�`�h�h�i�d �o�i�k-
�g�n�f�v �k�[�l�l�g�i�m�k�`�h�v �h�[ �k�c�l. 48.

�K�c�l. 48. �>�f�n�\�c�h�[ �n�l�m�[�h�i�]�e�c �h�[�l�i�l�[ �] �l�e�]�[�a�c�h�`

�J�k�c�g�`�k
�J�i�^�k�n�a�h�i�d �h�[�l�i�l �g�i�_�`�f�c SP 60 �l �h�[�j�i�k�i�g 78 �g3/�r

�H�]      10,0 �g
�?�J�H�= �l�i�^�f�[�l�h�i �j�[�l�j�i�k�m�n  4,2 �g
�H�j�i�m�`�k�w     0,0 �g
Hv �j�k�c �m�`�g�j�`�k�[�m�n�k�` 32°�L  0,5 �g
Hs     1,0 �g
    
�H = 10 – 4,2 – 0 – 0,5 – 1,0 = 4,3 �g

�J�i�l�e�i�f�w�e�n �]�`�f�c�r�c�h�[ �H �j�i�f�i�a�c�m�`�f�w�h�[, �h�[�l�i�l �\�`�b 
�i�m�k�c�q�[�m�`�f�w�h�v�p �j�i�l�f�`�_�l�m�]�c�d �g�i�a�`�m �l�i�b�_�[�m�w �k�[�b-
�k�z�a�`�h�c�` 0,43 �\�[�k. �X�m�i �i�b�h�[�r�[�`�m, �r�m�i �h� ̀ �m�k�`�\�n�`�m�l�z 
�j�k�c�h�c�g�[�m�w �h�c�e�[�e�c�p �l�j�`�q�c�[�f�w�h�v�p �g�`�k. �J�k�c �e�i�k�k�i�b�c�c 
�]�i�_�i�j�i�_�u�`�g�h�i�d �m�k�n�\�v �c �]�i�b�h�c�e�h�i�]�`�h�c�c �] �k�`�b�n�f�w�m�[-
�m�` �i�m�]�`�k�l�m�c�z �] �x�m�i�d �m�k�n�\�` �_�c�[�g�`�m�k�i�g 20 �g�g �j�k�i�m�c�]�i-
�_�[�]�f�`�h�c�z �h� ̀�]�i�b�h�c�e�[�`�m, �c �k�[�l�p�i�_ �j�i�]�v�s�[�`�m�l�z �_�i �]�`-
�f�c�r�c�h�v �h� ̀�\�i�f�`�`  �r�`�g 90 �g3/�r.

�H�]   �]�`�f�c�r�c�h�[ �h� ̀�c�b�g�`�h�c�f�[�l�w  10,0 �g
NPSH �n�]�`�f�c�r�c�f�c�l�w �_�i   8,0 �g
�H�j�i�m�`�k�w �]�`�f�c�r�c�h�[ �h� ̀�c�b�g�`�h�c�f�[�l�w  0,0 �g
Hv �]�`�f�c�r�c�h�[ �c�b-�b�[ �q�c�k�e�n�f�z�q�c�c
 �c�b�g�`�h�c�f�[�l�w �_�i   4,6 �g
Hs �]�`�f�c�r�c�h�[ �h� ̀�c�b�g�`�h�c�f�[�l�w 1,0 �g

�X�m�i �_�[�`�m

�H = 10 – 8 – 0 – 4,6 – 1,0 = – 3,6 �g

�I�m�k�c�q�[�m�`�f�w�h�i�` �b�h�[�r�`�h�c�` �]�`�f�c�r�c�h�v �i�b�h�[�r�[�`�m, �r�m�i �]�p�i�_ 
�h�[�l�i�l�[ �] �l�e�]�[�a�c�h�n �_�i�f�a�`�h �h�[�p�i�_�c�m�w�l�z �h� ̀�g�`�h�`� ̀�r�`�g 
�h�[ 3,6 �g �h�c�a� ̀�_�c�h�[�g�c�r�`�l�e�i�^�i �n�k�i�]�h�z �]�i�_�v, �j�i�l�e�i�f�w�e�n 
�] �j�k�i�m�c�]�h�i�g �l�f�n�r�[� ̀�]�i�b�h�c�e�h�`�m �e�[�]�c�m�[�q�c�z �h�[�l�i�l�[.

�J�k�c �e�[�]�c�m�[�q�c�c �h�[�l�i�l�[ �]�i�b�h�c�e�[�y�m, �e�[�e �j�i�e�[�b�[�h�i �h�[
�k�c�l. 49, �b�h�[�r�c�m�`�f�w�h�v�` �j�i�m�`�k�c �`�^�i  �j�k�i�c�b�]�i�_�c�m�`�f�w�h�i�l�m�c.

�J�i�_�[�r�[ 
�j�k�c �b�h�[�r�c-
�m�`�f�w�h�i�d 
�e�[�]�c�m�[�q�c�c

�K�c�l. 49. �J�i�m�`�k�z �j�k�i�c�b�]�i�_�c�m�`�f�w�h�i�l�m�c �h�[�l�i�l�[ 
�j�k�c �e�[�]�c�m�[�q�c�c
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�?�c�[�^�k�[�g�g�[ �k�[�l�r�`�m�[ �g�c�h�c�g�[�f�w-
�h�i�d �^�f�n�\�c�h�v �n�l�m�[�h�i�]�e�c �h�[�l�i�l�[  
�] �l�e�]�[�a�c�h�`

�I�j�k�`�_�`�f�`�h�c�  ̀�e�i�k�k�`�e�m�h�i�d �^�f�n�\�c-
�h�v �n�l�m�[�h�i�]�e�c �h�[�l�i�l�[  �] �l�e�]�[�a�c�h�`
�?�`�d�l�m�]�n�y�t�`�` �] �_�[�h�h�v�d �g�i�g�`�h�m �b�h�[�r�`�h�c�` �]�`�f�c�r�c-
�h�v NPSH �i�j�k�`�_�`�f�z�y�m �l�i�^�f�[�l�h�i �j�[�l�j�i�k�m�n. �=�`�f�c�r�c�h�n 
�H �j�i�m�`�k�w + �e�i�x�o�o�c�q�c�`�h�m �\�`�b�i�j�[�l�h�i�l�m�c �k�[�l�l�g�[�m�k�c�]�[�y�m 
�e�[�e �c�l�p�i�_�h�v�d �j�n�h�e�m �h�[ �_�c�[�^�i�h�[�f�w�h�i�d �f�c�h�c�c  �j�i�m�`�k�w.
 

�K�c�l. 50. �?�c�[�^�k�[�g�g�[ �k�[�l�r�`�m�[ �g�c�h�c�g�[�f�w�h�i�d �^�f�n�\�c�h�v �n�l�m�[�h�i�]�e�c �h�[�l�i�l�[ �] �l�e�]�[�a�c�h�`

�J�k�c�g�`�k:
�J�i�^�k�n�a�h�i�d �h�[�l�i�l �g�i�_�`�f�c SP 125 �l �j�i�_�[�r�`�d Q = 150 
�g3/�r. �C�l�p�i�_�h�v�` �_�[�h�h�v�`: �H�j�i�m�`�k�w = 3,5 �g, Hs = 1 �g, �]�l�`�^�i 
4,5 �g.

�H�[ �_�c�[�^�k�[�g�g�` (�k�c�l. 50) �i�m�e�f�[�_�v�]�[�`�g �h�[ �f�c�h�c�c �j�i�m�`�k�w 
�]�`�f�c�r�c�h�n 4,5 �g, �]�`�_�`�g �c�b �x�m�i�d �m�i�r�e�c �f�c�h�c�y �]�`�k�m�c-
�e�[�f�w�h�i �]�]�`�k�p �_�i �p�[�k�[�e�m�`�k�c�l�m�c�e�c NPSH (8 �g), �i�m�m�n�_�[ 
�^�i�k�c�b�i�h�m�[�f�w�h�i �]�j�k�[�]�i  �_�i �f�c�h�c�c �m�`�g�j�`�k�[�m�n�k�v �]�i�_�v 
(10°�L), �j�i�m�i�g �]�`�k�m�c�e�[�f�w�h�i �]�h�c�b �_�i �f�c�h�c�c X �c �i�m�m�n�_�[ 
�n�a� ̀�^�i�k�c�b�i�h�m�[�f�w�h�i �]�f�`�]�i . �= �k�`�b�n�f�w�m�[�m�` �j�i�f�n�r�[�`�g �h�-̀
�i�\�p�i�_�c�g�n�y �^�f�n�\�c�h�n �g�i�h�m�[�a�[ �h�[�l�i�l�[ �] �l�e�]�[�a�c�h�` �h�c�a� ̀
�_�c�h�[�g�c�r�`�l�e�i�^�i �n�k�i�]�h�z �]�i�_�v. �= �_�[�h�h�i�g �l�f�n�r�[� ̀�g�c�h�c-
�g�[�f�w�h�[�z �^�f�n�\�c�h�[ �n�l�m�[�h�i�]�e�c �h�[�l�i�l�[ �l�i�l�m�[�]�f�z�`�m 4 �g.
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�= �h�i�k�g�[�f�w�h�v�p �n�l�f�i�]�c�z�p �n �j�i�^�k�n�a�h�v�p �h�[�l�i�l�i�]  �i�l�`�]�i -
�^�i �l�g�`�t�`�h�c�z �h� ̀ �j�k�i�c�l�p�i�_�c�m, �i�_�h�[�e�i �c�l�j�i�f�w�b�i�]�[�h�c�` 
�l�c�l�m�`�g, �^�_�` �]�i�b�g�i�a�h�i �j�i�z�]�f�`�h�c� ̀ �h�`�\�f�[�^�i�j�k�c�z�m�h�v�p 
�^�c�_�k�[�]�f�c�r�`�l�e�c�p �k�`�a�c�g�i�], �g�i�a�`�m �j�k�c�]�`�l�m�c �e �]�i�b�h�c�e-
�h�i�]�`�h�c�y �j�i�]�k�`�a�_�`�h�c�d.

�@�l�f�c �n �h�[�l�i�l�i�]  �n�l�m�[�h�i�]�f�`�h�i �\�i�f�w�s� ̀�k�[�\�i�r�c�p �e�i�f�`�l, 
�r�`�g �m�k�`�\�n�`�m�l�z �_�f�z �`�^�i �x�e�l�j�f�n�[�m�[�q�c�c �c �i�\�`�l�j�`�r�`�h�c�z 
�h�i�g�c�h�[�f�w�h�i�d �j�k�i�c�b�]�i�_�c�m�`�f�w�h�i�l�m�c �j�k�c �g�[�e�l�c�g�[�f�w-
�h�i�g �E�J�?, �]�`�f�c�r�c�h�[ �j�i�_�[�r�c �\�n�_�`�m �i�r�`�h�w �]�`�f�c�e�[. �= 
�k�`�b�n�f�w�m�[�m�` �k�[�\�i�r�c� ̀�e�i�f�`�l�[ �j�k�c �c�b�]�`�l�m�h�v�p �n�l�f�i�]�c�z�p 
�h�[�r�c�h�[�y�m «�]�l�j�f�v�]�[�m�w», �m.�`. �]�[�f �h�[�l�i�l�[ �c�l�j�v�m�v�]�[�`�m 
�_�[�]�f�`�h�c�` �]�]�`�k�p. �= �m�[�e�i�g �l�i�l�m�i�z�h�c�c �k�[�\�i�r�c� ̀ �e�i�f� -̀
�l�[ �c �c�p �l�m�n�j�c�q�v �g�i�^�n�m �l�m�[�m�w �c�l�m�i�r�h�c�e�[�g�c �]�c�\�k�[�q�c�d, 
�e�i�m�i�k�v�` �j�`�k�`�_�[�y�m�l�z �h�[ �]�[�f �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�z, �`�l�f�c 
�k�[�\�i�r�c� ̀�e�i�f�`�l�[ �c�f�c �c�p �l�m�n�j�c�q�v �l�m�[�f�e�c�]�[�y�m�l�z �l �i�j�i -
�k�[�g�c �c�f�c �h�[�j�k�[�]�f�z�y�t�c�g�c �n�l�m�k�i�d�l�m�]�[�g�c �]�v�s�`�f�`�a�[-
�t�c�p �e�[�g�`�k (�k�[�b�]� ̀�m�i�f�w�e�i �j�k�c �x�m�i�g �h� ̀�\�n�_�`�m �]�l�m�k�i�`�h 
�_�c�l�e �_�f�z �e�i�g�j�`�h�l�[�q�c�c �k�[�l�j�i�k�[). �L�p�`�g�[ �e�i�g�j�`�h�l�[�q�c�c 
�i�l�`�]�i�^�i �l�g�`�t�`�h�c�z �j�i�e�[�b�[�h�[ �h�[ �k�c�l. 51.

�?�c�l�e �e�i�g�j�`�h�l�[�q�c�c �i�l�`�]�i�^�i �l�g�`�t�`�h�c�z �] �h�[�l�i�l�  ̀ �h� ̀
�j�k�`�_�h�[�b�h�[�r�`�h �_�f�z �j�i�l�m�i�z�h�h�i�d �k�[�\�i�m�v. �X�m�i �i�b�h�[�r�[-
�`�m �h�`�i�\�p�i�_�c�g�i�l�m�w �l�h�c�a�`�h�c�z �]�`�f�c�r�c�h�v �l�g�`�t�`�h�c�z �_�i 
�i�j�m�c�g�[�f�w�h�i�d �k�[�\�i�r�`�d �m�i�r�e�c �j�n�m�`�g �j�k�c�g�`�h�`�h�c�z �l�f�`-
�_�n�y�t�c�p �g�`�k:

• �l�i�e�k�[�t�`�h�c� ̀�r�c�l�f�[ �k�[�\�i�r�c�p �e�i�f�`�l �c�f�c �e�[�g�`�k;
• �_�k�i�l�l�`�f�c�k�i�]�[�h�c�` �b�[�_�]�c�a�e�c �m�k�n�\�v �l�i  �l�m�i�k�i�h�v �h�[-

�j�i�k�[;
• �l�h�c�a�`�h�c�` �c�h�m�`�h�l�c�]�h�i�l�m�c �j�i�m�i�e�[ �c �c�l�j�i�f�w�b�i�]�[�h�c�` 

�_�k�i�l�l�`�f�w�h�i�d �b�[�l�f�i�h�e�c;
• �k�`�^�n�f�c�k�i�]�[�h�c�` �r�[�l�m�i�m�v �]�k�[�t�`�h�c�z �l �j�i�g�i�t�w�y �j�k� -̀

�i�\�k�[�b�i�]�[�m�`�f�z �r�[�l�m�i�m�v

 

�I�l�`�]�i�`  �l�g�`�t�`�h�c� ̀�g�i�a�`�m �]�i�b�h�c�e�h�n�m�w �c �] �m�i�g �l�f�n�r�[�,̀ 
�`�l�f�c �]�l�f�`�_�l�m�]�c�` �e�i�k�k�i�b�c�c �]�i�_�i�j�i�_�u�`�g�h�i�d �m�k�n�\�v �i�m-
�l�n�m�l�m�]�n�`�m �j�k�i�m�c�]�i�_�[�]�f�`�h�c�`. �J�i�x�m�i�g�n �j�i�m�i�e �n �h�[�l�i�l�[ 
�c�l�e�f�y�r�c�m�`�f�w�h�i �]�`�f�c�e, �c �]�v�p�i�_�h�i�` �_�[�]�f�`�h�c�` �l�h�c�a�[-
�`�m�l�z. �=�i�b�g�i�a�h�i�d �j�k�c�r�c�h�i�d �x�m�i�^�i �g�i�^�n�m �\�v�m�w «�j�f�[�]�[ -
�y�t�c�`» �k�[�\�i�r�c� ̀ �e�i�f�`�l�[. �J�k�i�\�f�`�g�[ �k�`�s�[�`�m�l�z �^�`�k�g�`-
�m�c�b�[�q�c�`�d �c�f�c �b�[�g�`�h�i�d �j�i�]�k�`�a�_�`�h�h�i�^�i �n�r�[�l�m�e�[.
 

�I�l�`�]�i�`  �l�g�`�t�`�h�c�`, �]�i�b�h�c�e�[�y-
�t�`�`  �j�k�c �c�g�j�n�f�w�l�h�i�g �k�`�a�c�g� ̀
�x�e�l�j�f�n�[�m�[�q�c�c

�H�[ �k�c�l. 52 �j�i�e�[�b�[�h�[ �l�p�`�g�[ �]�i�_�i�b�[�\�i�k�[ �l �j�i�g�i�t�w�y 
�_�]�n�p �h�[�l�i�l�i�] . �J�k�c �k�[�\�i�m�` �i�\�i�c�p �h�[�l�i�l�i�]  �j�k�i�c�l�p�i�_�c�m 
�j�`�k�`�g�`�t�`�h�c� ̀19 �m �]�i�_�v �l�i  �l�e�i�k�i�l�m�w�y �l�]�v�s�` 1 �g/�l. 
�E�i�^�_�[ �i�_�c�h �c�f�c �i�\�[  �h�[�l�i�l�[ �i�m�e�f�y�r�[�y�m�l�z, �n�l�c�f�c�`, 
�k�[�b�]�c�]�[�`�g�i�` �x�m�i�d �]�i�_�i�d �] �i�l�m�[�h�i�]�f�`�h�h�i�g (�h�v�p) �h�[-
�l�i�l�`  (�[�p), �_�[�]�c�m �m�[�e�c�g �i�\�k�[�b�i�g, �r�m�i �k�[�\�i�r�c� ̀�e�i�f�`�l�[ 
�c �]�[�f �]�k�[�t�[�y�m�l�z �l �g�[�e�l�c�g�[�f�w�h�i�d �l�e�i�k�i�l�m�w�y �] �i�\ -
�k�[�m�h�i�g �h�[�j�k�[�]�f�`�h�c�c.
 
�J�k�c �c�l�j�i�f�w�b�i�]�[�h�c�c �h�[�l�i�l�[, �k�[�\�i�m�[�y�t�`�^�i �] �k�`�a�c�g�` 
�]�e�f�y�r�`�h�c�z/�]�v�e�f�y�r�`�h�c�z �_�f�z �j�i�]�v�s�`�h�c�z �_�[�]�f�`�h�c�z �] 
�h�[�j�k�[�]�f�z�y�t�`�d �l�c�l�m�`�g�`, �j�`�k�`�g�`�t�[�y�m�l�z �m�i�h�h�v �]�i�_�v 
(�k�c�l. 53). �= �e�[�r�`�l�m�]�` �j�k�c�g�`�k�[ �m�[�e�i�^�i �k�i�_�[ �j�k�c�g�`�h�`-
�h�c�z �h�[�l�i�l�i�]  �g�i�a�h�i �h�[�b�]�[�m�w �j�`�k�`�e�[�r�c�]�[�h�c�` �]�i�_�v �c�b 
�k�`�e, �i�b�`�k �c �g�i�k�`�d �_�f�z �m�n�s�`�h�c�z �j�i�a�[�k�i�] , �l�c�l�m�`�g �i�\ -
�k�[�m�h�i�^�i �i�l�g�i�l�[ , �k�v�\�h�v�p �p�i�b�z�d�l�m�], �] �e�[�r�`�l�m�]�` �i�p�f�[�a-
�_�[�y�t�`�d �]�i�_�v �_�f�z �x�f�`�e�m�k�i�l�m�[�h�q�c�d �f�c�\�i �j�i�]�`�k�p�h�i�l�m-
�h�v�p �]�i�_ �_�f�z �]�i�_�i�i�r�c�l�m�e�c.

 

�K�c�l. 57. �L�p�`�g�[ �e�i�g�j�`�h�l�[�q�c�c �i�l�`�]�i�^�i �l�g�`�t�`�h�c�z �K�c�l. 52. �C�l�j�i�f�w�b�i�]�[�h�c�` �_�]�n�p �h�[�l�i�l�i�]  �_�f�z �]�i�_�i�b�[�\�i�k�[

Q = 450 �g3/�r

Æ 160

Æ 315 �g�g (15 �g)

Æ 400 �g�g (150 �g)

�H�[�l�i�l  2
�H�[�l�i�l  1 �N�k�i�]�`�h�w �]�i�_�v

SP 210-1N

19 �m �]�i�_�v �j�k�c
�l�e�i�k�i�l�m�c 1 �g/�l

�=�`�h�m�c�f�z�q�c�i�h�h�v�d
�e�f�[�j�[�h

12 �]�`�h�m�c�f�z�q�c�i�h-
�h�v�p �i�m�]�`�k�l�m�c�d
Æ 50 �g�g

�M�k�n�\�[ �c�b �f�`�^�c�k. 
�l�m�[�f�c �Œ 1.4401,
Æ 200 �g�g,
�_�f�c�h�[ 6 �g

Q = 450 �g3/�r

�M�k�n�\�[ Æ 315 �g�g, 
�c�b �J�=�P

�M�k�n�\�[ Æ 400 �g�g, 
�c�b �J�=�P (150 �g)

1 �\�[�k

1 �g/�l
�?�[�]�f�`�h�c�` �h�[ �h�[�l�i�l 
�i�e�[�b�v�]�[�y�m 19 �m
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�H�[�c�\�i�f�w�s�`�` �l�g�`�t�`�h�c� ̀ �]�i�b�h�c�e�[�`�m �] �l�c�l�m�`�g�[�p, �n �e�i-
�m�i�k�v�p �j�k�c �i�m�e�f�y�r�`�h�c�c �h�[�l�i�l�i�]  �j�k�i�c�l�p�i�_�c�m �j�[�_�`�h�c�` 
�_�[�]�f�`�h�c�z.

1. �M�c�j�c�r�h�i�d �l�c�m�n�[�q�c�`�d, �j�k�c �e�i�m�i�k�i�d �g�i�a�`�m �h�[�l�m�n-
�j�c�m�w �l�g�`�t�`�h�c�,̀ �z�]�f�z�`�m�l�z �]�]�i�_ �] �x�e�l�j�f�n�[�m�[�q�c�y 
(�i�l�i�\�`�h�h�i �]�j�`�k�]�v� )̀ �i�k�i�l�c�m�`�f�w�h�v�p �n�l�m�[�h�i�]�i�e.

�N �m�[�e�c�p �n�l�m�[�h�i�]�i�e �_�i �m�i�^�i, �e�[�e �]�i�b�h�c�e�[�`�m �_�[�]�f� -̀
�h�c� ̀�] �l�c�l�m�`�g�` �c�f�c �] �h�[�l�i�l� ,̀ �j�k�c�p�i�_�c�m�l�z �b�[�j�i�f�h�z�m�w 
�]�i�_�i�d �e�c�f�i�g�`�m�k�v �m�k�n�\ �c�f�c �s�f�[�h�^�i�]. �E�i�h�l�m�k�n�e�q�c�z 
�h�[�l�i�l�i�]  GRUNDFOS �m�[�e�i�]�[, �r�m�i �l�g�`�t�`�h�c� ̀ �n �h�c�p 
�h�`�]�i�b�g�i�a�h�i, �m.�e. �x�m�c �h�[�l�i�l�v �c�g�`�y�m �f�c�\�i �]�l�m�k�i�`�h-
�h�v�d �_�c�l�e �e�i�g�j�`�h�l�[�q�c�c �l�g�`�t�`�h�c�z, �f�c�\�i �l�i�i�m�]�`�m-
�l�m�]�n�y�t�c�g �i�\�k�[�b�i�g �_�`�o�i�k�g�c�k�i�]�[�h�h�v�` �k�[�\�i�r�c� ̀
�e�i�f�`�l�[. �X�m�i �i�b�h�[�r�[�`�m, �r�m�i �h�`�l�e�i�f�w�e�i �g�c�h�n�m �x�e�l-
�j�f�n�[�m�[�q�c�c �h�[�l�i�l�[ �l �i�l�`�]�v�g �l�g�`�t�`�h�c�`�g �h� ̀ �h�[�h�-̀
�l�n�m �j�i�]�k�`�a�_�`�h�c�d �h�[�l�i�l�n.

2. �L�f�c�] �]�i�_�v �c�b �j�i�a�[�k�h�v�p �m�k�n�\ �_�f�z �j�k�`�_�i�m�]�k�[�t�`-
�h�c�z �k�[�b�g�i�k�[�a�c�]�[�h�c�z �]�f�`�r�`�m �b�[ �l�i�\�i�d �j�n�l�e �h�[�l�i�l�[ 
�\�`�b �j�k�i�m�c�]�i�_�[�]�f�`�h�c�z, �r�m�i �j�k�c�]�i�_�c�m �e �j�i�z�]�f�`�h�c�y 
�i�l�`�]�i�^�i �l�g�`�t�`�h�c�z.

3. �J�k�c�r�c�h�i�d �j�i�z�]�f�`�h�c�z �i�l�`�]�i�^�i �l�g�`�t�`�h�c�z �j�k�c �j�n�l�e� ̀
�h�[�l�i�l�[ �g�i�^�n�m �l�m�[�m�w �m�[�e�a�` �]�i�_�i�j�k�i�]�i�_�h�v� ̀�m�k�n�\�v �] 
�l�e�]�[�a�c�h�[�p, �n �e�i�m�i�k�v�p �l �h�[�l�i�l�[ �l�h�z�m �c�f�c �j�k�i�l�]�`�k-
�f�`�h �i�\�k�[�m�h�v�d �e�f�[�j�[�h.

 

�J�k�c �i�l�m�[�h�i�]�e�` �h�[�l�i�l�[  
Q = 450 �g3/�r

Æ 160

Æ 315 �g�g (15 �g)

Æ 400 �g�g (150 �g)

�H�[�l�i�l  2
�H�[�l�i�l  1 �N�k�i�]�`�h�w �]�i�_�v

SP 210-1N

19 �m �]�i�_�v �j�k�c
�l�e�i�k�i�l�m�c 1 �g/�l

�=�`�h�m�c�f�z�q�c�i�h�h�v�d
�e�f�[�j�[�h

12 �]�`�h�m�c�f�z�q�c�i�h-
�h�v�p �i�m�]�`�k�l�m�c�d
Æ 50 �g�g

�M�k�n�\�[ �c�b �f�`�^�c�k. 
�l�m�[�f�c �Œ 1.4401,
Æ 200 �g�g,
�_�f�c�h�[ 6 �g

Q = 450 �g3/�r

�M�k�n�\�[ Æ 315 �g�g, 
�c�b �J�=�P

�M�k�n�\�[ Æ 400 �g�g, 
�c�b �J�=�P (150 �g)

1 �\�[�k

1 �g/�l
�?�[�]�f�`�h�c�` �h�[ �h�[�l�i�l 
�i�e�[�b�v�]�[�y�m 19 �m

�K�c�l. 53. �J�i�]�v�s�`�h�c�  ̀�_�[�]�f�`�h�c�z �j�k�c �i�m�e�f�y�r�`�h�c�c �h�[�l�i�l�[

�L�f�c�] �j�k�c �c�b�\�v�m�i�r�h�i�g 
�_�[�]�f�`�h�c�c

�I�\�k�[�m�h�v�d 
�e�f�[�j�[�h

�J�`�k�`�j�n�l�e�h�i�d 
�e�f�[�j�[�h

�K�c�l. 54. �I�\�p�i�_�h�[�z �g�[�^�c�l�m�k�[�f�w (�\�[�d�j�[�l)

�H�[�c�f�n�r�s�c�g �k�`�s�`�h�c�`�g �j�k�c �m�[�e�i�g �]�c�_� ̀ �l�g�`�t�`�h�c�z �z�]-
�f�z�`�m�l�z �l�i�b�_�[�h�c�` �i�l�h�[�t�`�h�h�i�d �i�\�k�[�m�h�v�g �e�f�[�j�[�h�i�g �i�\ -
�p�i�_�h�i�d �g�[�^�c�l�m�k�[�f�c �l �m�`�g �a�  ̀�_�c�[�g�`�m�k�i�g, �r�m�i �c �h�[�j�i�k-
�h�v�d �m�k�n�\�i�j�k�i�]�i�_ �h�[�l�i�l�[ (�k�c�l. 54). �= �k�`�b�n�f�w�m�[�m�` �]�i�_�[ 
�j�i�l�m�n�j�[�`�m �e �h�[�l�i�l�n �r�`�k�`�b �i�\�p�i�_�h�n�y �g�[�^�c�l�m�k�[�f�w.
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�= �l�e�]�[�a�c�h�h�i�d �]�i�_�  ̀ �g�i�^�n�m �l�i�_�`�k�a�[�m�w�l�z �r�[�l�m�c�q�v �l 
�k�[�b�g�`�k�[�g�c �g�`�h�w�s�` �r�[�l�m�c�r�`�e �c�f�[. �X�m�c �r�[�l�m�c�q�v �b�[�_�`�k-
�a�c�]�[�y�m�l�z �o�c�f�w�m�k�i�]�[�f�w�h�i�d �l�c�l�m�`�g�i�d �c �j�k�c �i�\�k�[�m�h�i�d 
�j�k�i�g�v�]�e� ̀�l�h�i�]�[ �j�i�l�m�n�j�[�y�m �] �]�i�_�n.

�=�i�_�[ �l �j�`�l�e�i�g �j�i�j�[�_�[�`�m �] �m�` �l�e�]�[�a�c�h�v, �e�i�m�i�k�v�` 
�k�[�h�`� ̀ �h� ̀ �\�v�f�c �j�i�_�]�`�k�^�h�n�m�v �m�t�[�m�`�f�w�h�i�d �j�k�i�_�n�]�e�` 
�l�a�[�m�v�g �]�i�b�_�n�p�i�g, �f�c�\�i �i�l�h�[�t�`�h�v �h�`�e�[�r�`�l�m�]�`�h�h�v�g 
�o�c�f�w�m�k�i�g �c�f�c �]�i�]�l�`  �`�^�i �h� ̀�c�g�`�y�m. �?�f�z �k�`�s�`�h�c�z �x�m�i�d 
�j�k�i�\�f�`�g�v �l�e�]�[�a�c�h�n �i�l�h�i�]�[�m�`�f�w�h�i �j�k�i�_�n�]�[�y�m �l�a�[-
�m�v�g �]�i�b�_�n�p�i�g �l �m�`�g, �r�m�i�\�v �_�c�h�[�g�c�r�`�l�e�c�d �n�k�i�]�`�h�w 
�]�i�_�v �] �m�`�r�`�h�c�` �h� ̀ �g�`�h�`� ̀ �_�]�n�p-�m�k�`�p �r�[�l�i�]  �l�h�c�b�c�f�l�z 
�_�i �n�k�i�]�h�z �o�c�f�w�m�k�[. �J�`�k�`�_ �i�e�i�h�r�[�h�c�`�g �x�m�i�d �j�k�i-
�_�n�]�e�c �h�[�r�c�h�[�y�m �j�i�l�m�`�j�`�h�h�i �l�h�c�a�[�m�w �j�i�_�[�r�n �c �l�h�c-
�a�[�y�m �`�  ̀ �_�i �m�`�p �j�i�k, �j�i�e�[ �] �]�v�e�[�r�c�]�[�`�g�i�d �]�i�_�  ̀ �h� ̀
�i�l�m�[�h�`�m�l�z �j�`�l�e�[. �?�f�z �l�e�]�[�a�c�h, �k�[�\�i�m�[�y�t�c�p �] �c�g-
�j�n�f�w�l�h�i�g �k�`�a�c�g�,̀ �n �e�i�m�i�k�v�p �c�g�`�`�m�l�z �i�j�[�l�h�i�l�m�w 
�j�`�k�`�e�[�r�c�]�[�h�c�z �]�i�_�v  �l �g�`�f�w�r�[�d�s�c�g�c �r�[�l�m�c�r�e�[�g�c 
�j�`�l�e�[, �]�i  �]�k�`�g�z �j�k�i�]�i�_�c�g�i�^�i �] �m�`�r�`�h�c�` 72 �r �c�l-
�j�v�m�[�h�c�z �j�k�i�c�b�]�i�_�c�m�`�f�w�h�i�l�m�c �l�e�]�[�a�c�h�v �]�v�e�[�r�c-
�]�[�h�c� ̀�l�f�`�_�n�`�m �j�k�i�c�b�]�i�_�c�m�w �l �_�]�i�d�h�v�g �k�[�l�p�i�_�i�g 
�c �\�`�b �l�f�`�_�i�]  �j�`�l�e�[. �X�m�i �i�\�`�l�j�`�r�c�]�[�`�m �] �_�[�f�w�h�`�d-
�s�`�g �]�v�e�[�r�c�]�[�h�c� ̀ �c�b �l�e�]�[�a�c�h�v �]�i�_�v  �\�`�b �j�`�l�e�[. 
�H�[�f�c�r�c�` �j�`�l�e�[ �] �l�e�]�[�a�c�h�` �g�i�a�`�m �\�v�m�w �]�v�b�]�[�h�i �m�[�e-
�a�  ̀ �m�`�g, �r�m�i �]�l�f�`�_�l�m�]�c�` �c�h�m�`�h�l�c�]�h�i�^�i �]�v�e�[�r�c�]�[�h�c�z 
�j�`�l�i�e �j�i�l�m�n�j�[�`�m �c�b �g�[�^�c�l�m�k�[�f�c �_�f�z �j�i�_�b�`�g�h�v�p �]�i�_ 
�r�`�k�`�b �n�r�[�l�m�i�e �o�c�f�w�m�k�[.

�@�l�f�c �c�b �l�e�]�[�a�c�h�v �]�h�`�b�[�j�h�i �h�[�r�c�h�[�`�m �i�m�e�[�r�c�]�[�m�w-
�l�z �j�`�l�i�e, �x�m�i �g�i�a�`�m �\�v�m�w �]�v�b�]�[�h�i �k�[�b�k�v�]�i�g  �f�c�\�i 
�e�i�k�k�i�b�c�`�d �m�k�n�\�v �l�e�]�[�a�c�h�h�i�^�i �o�c�f�w�m�k�[ �c/�c�f�c �l�m�`�h�e�c 
�l�e�]�[�a�c�h�v, �c�f�c �k�`�b�w�\�i�]�v�p �l�i�`�_�c�h�`�h�c�d �`�  ̀ �e�i�h�l�m�k�n�e-
�q�c�c. �E�k�i�g� ̀ �m�i�^�i, �g�i�a�`�m �m�[�e�a�` �j�k�i�c�b�i�d�m�c �i�l�`�_�[�h�c� ̀
�^�k�n�h�m�[ �]�i�e�k�n�^ �o�c�f�w�m�k�[, �r�m�i �]�v�b�]�[�h�i, �l�e�i�k�`� ̀ �]�l�`�^�i, 
�g�c�^�k�[�q�c�`�d �j�`�l�e�[ �j�i  �i�m�h�i�s�`�h�c�y �e �^�k�[�]�c�`�]�i�d �b�[�l�v�j-
�e�.̀ �@�l�f�c �]�v�l�i�e�i�  ̀ �l�i�_�`�k�a�[�h�c�` �j�`�l�e�[ �] �]�i�_�  ̀ �h�`�f�w�b�z 
�n�l�m�k�[�h�c�m�w �j�n�m�`�g �i�l�h�i�]�[�m�`�f�w�h�i�d �j�k�i�_�n�]�e�c �l�a�[�m�v�g 
�]�i�b�_�n�p�i�g, �e�[�e �n�e�[�b�[�h�i �]�v�s�`, �h�n�a�h�i �c�l�j�i�f�w�b�i�]�[�m�w 
�l�f�`�_�n�y�t�c� ̀�l�j�i�l�i�\�v :

• �]�l�m�k�i�c�m�w �] �l�e�]�[�a�c�h�n �m�`�f�`�l�e�i�j�c�r�`�l�e�n�y 
 �o�c�f�w�m�k�i�]�n�y �m�k�n�\�n;
• �i�l�[�_�c�m�w �j�`�l�i�e �l �j�i�g�i�t�w�y �i�m�l�m�i�d�h�c�e�[;
• �j�k�i�\�n�k�c�m�w �h�i�]�n�y �l�e�]�[�a�c�h�n �c �i�l�h�[�l�m�c�m�w �`�  ̀
 �]�v�l�i�e�i�e�[�r�`�l�m�]�`�h�h�v�g �o�c�f�w�m�k�i�g.

�= 1975 � .̂ �;�g�`�k�c�e�[�h�l�e�c�g �h�[�q�c�i�h�[�f�w�h�v�g �i�\�u�`�_�c�h�`-
�h�c�`�g �j�i  �^�k�n�h�m�i�]�v�g �]�i�_�[�g (NGWA) �\�v�f�c �k�`�e�i�g�`�h�_�i-
�]�[�h�v �l�f�`�_�n�y�t�c� ̀�j�k�`�_�`�f�w�h�v�` �h�i�k�g�v �l�i�_�`�k�a�[�h�c�z 
�j�`�l�e�[ �] �]�v�e�[�r�c�]�[�`�g�i�d �c�b �l�e�]�[�a�c�h �]�i�_�`:

1. 1 �g� /̂�f �] �]�i�_� ,̀ �j�k�`�_�h�[�b�h�[�r�[�`�g�i�d �_�f�z �j�c�t�`�]�v�p �q�-̀
�f�`�d �c �c�b�^�i�m�i�]�f�`�h�c�z �h�[�j�c�m�e�i�].

2. 5 �g� /̂�f �] �]�i�_�  ̀�_�f�z �]�i�_�i�l�h�[�\�a�`�h�c�z �r�[�l�m�h�v�p �_�i�g�i�], 
�n�r�k�`�a�_�`�h�c�d �c �j�k�i�g�v�s�f�`�h�h�v�p �j�k�`�_�j�k�c�z�m�c�d.

3. 10 �g� /̂�f �] �]�i�_�  ̀ �_�f�z �i�k�i�s�`�h�c�z �_�i�a�_�`�]�[�f�w�h�v�g�c 
�n�l�m�[�h�i�]�e�[�g�c, �j�k�i�c�b�]�i�_�l�m�]�`�h�h�i�^�i �c�l�j�[�k�c�m�`�f�w�h�i�^�i 
�i�p�f�[�a�_�`�h�c�z �c �_�f�z �j�k�i�r�c�p �j�k�c�g�`�h�`�h�c�d, �^�_�` �h�`�b�h�[-
�r�c�m�`�f�w�h�i�` �l�i�_�`�k�a�[�h�c�` �m�]�`�k�_�v�p �r�[�l�m�c�q �h� ̀�j�k�c�h�i-
�l�c�m �i�l�i�\�i�^�i  �]�k�`�_�[.

4. 15 �g� /̂�f �] �]�i�_�  ̀�_�f�z �i�k�i�s�`�h�c�z �b�[�m�i�j�f�`�h�c�`�g.

5. �@�l�f�c �e�i�h�q�`�h�m�k�[�q�c�z �j�`�l�e�[ �j�k�`�]�v�s�[�`�m 15 �g� /̂�f, 
�m�i �l�e�]�[�a�c�h�[ �m�`�k�z�`�m �l�m�i�f�w�e�i �g�[�m�`�k�c�[�f�[, �r�m�i �g�[�^�c-
�l�m�k�[�f�w �j�i�_�[�r�c �j�i�_�b�`�g�h�v�p �]�i�_ �c �f�`�a�[�t�c�` �h�[�_ �h�`�d 
�l�f�i�c �j�i�r�]�v  �j�k�i�k�v�]�[�y�m�l�z (�i�\�k�[�b�n�y�m�l�z �e�[�]�`�k�h�v) 
�c, �l�i�i�m�]�`�m�l�m�]�`�h�h�i, �l�k�i�e �l�f�n�a�\�v �l�e�]�[�a�c�h�v �l�i�e�k�[-
�t�[�`�m�l�z.

 
GRUNDFOS �c�l�p�i�_�c�m �c�b �_�i�j�n�l�m�c�g�i�^�i �l�i�_�`�k�a�[�h�c�z 
�j�`�l�e�[ �_�i 50 �g�/̂�f. �X�m�i �j�k�c�g�`�k�h�i �]�m�k�i�` �\�i�f�w�s�,̀ �r�`�g 
�k�`�e�i�g�`�h�_�n�`�m NGWA. �J�k�c �l�i�_�`�k�a�[�h�c�c �j�`�l�e�[ 50 �g�/̂�f 
�E�J�? �h�[�l�i�l�[ �c�b �k�[�l�r�`�m�[ 25000    –    35000 �r �`�^�i �x�e�l�j�f�n�[-
�m�[�q�c�c �i�l�m�[�`�m�l�z �h�[ �j�k�c�`�g�f�`�g�i�g �n�k�i�]�h�`.

�=�v�b�]�[�h�h�v�` �]�i�b�_�`�d�l�m�]�c�`�g �j�`�l�e�[ �j�i�]�k�`�a�_�`�h�c�z �_�f�z 
�j�i�^�k�n�a�h�v�p �h�[�l�i�l�i�]  GRUNDFOS �h� ̀�c�^�k�[�y�m �\�i�f�w�s�i�d 
�k�i�f�c �] �]�i�j�k�i�l�[�p �^�[�k�[�h�m�c�d�h�i�^�i �i�\�l�f�n�a�c�]�[�h�c�z �c �k� -̀
�g�i�h�m�[, �j�i�l�e�i�f�w�e�n �e�[�e�c�`-�f�c�\�i �j�i�]�k�`�a�_�`�h�c�z �n �h�[�l�i�l�[ 
�g�i�^�n�m �]�i�b�h�c�e�h�n�m�w �f�c�s�w �j�k�c �l�i�_�`�k�a�[�h�c�c �j�`�l�e�[ �l�]�v�s�` 
50 �g�/̂�f. �= �m�[�e�c�p �l�f�n�r�[�z�p �h�n�a�h�i �j�k�i�_�n�m�w �h�[�l�i�l �l�a�[�m�v�g 
�]�i�b�_�n�p�i�g �c �i�j�k�`�_�`�f�c�m�w �j�k�[�]�c�f�w�h�n�y �]�`�f�c�r�c�h�n �j�i�_�[-
�r�c �] �k�`�a�c�g�` �x�e�l�j�f�n�[�m�[�q�c�c �h�[�l�i�l�[ �j�k�c �]�v�e�[�r�c�]�[�h�c�c 
�]�i�_�v �\�`�b �j�`�l�e�[.

�= �l�f�n�r�[�,̀ �`�l�f�c �l�i�_�`�k�a�[�h�c�` �j�`�l�e�[ �] �]�i�_�  ̀�j�k�`�]�v�s�[�`�m 
�k�`�e�i�g�`�h�_�n�`�g�n�y NGWA �_�f�z �]�i�_�i�l�h�[�\�a�`�h�c�z �r�[�l�m�h�v�p 
�_�i�g�i�], �n�r�k�`�a�_�`�h�c�d �c �j�k�i�g�v�s�f�`�h�h�v�p �j�k�`�_�j�k�c�z�m�c�d 
�h�i�k�g�n 5 �g�/̂�f, �x�m�i �j�k�c�]�i�_�c�m �e �_�i�j�i�f�h�c�m�`�f�w�h�v�g �k�[�l-
�p�i�_�[�g �h�[ �m�`�p�h�c�r�`�l�e�i�` �i�\�l�f�n�a�c�]�[�h�c�` �m�k�n�\�i�j�k�i�]�i�_�[, 
�[�k�g�[�m�n�k�v �e�f�[�j�[�h�i�] �c �m.�_. �] �l�]�z�b�c �l �c�p �c�b�h�i�l�i�g �i�m �]�i�b-
�_�`�d�l�m�]�c�z �j�`�l�e�[. �E�k�i�g� ̀ �m�i�^�i, �h�`�i�\�p�i�_�c�g�[ �r�[�l�m�[�z �i�\ -
�k�[�m�h�[�z �j�k�i�g�v�]�e�[ �o�c�f�w�m�k�i�]�[�f�w�h�i�d �l�c�l�m�`�g�v �]�l�f�`�_-
�l�m�]�c�` �b�[�l�i�k�`�h�c�z �o�c�f�w�m�k�i�].
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�N�l�m�k�i�d�l�m�]�i �_�f�z �_�`�^�[�b�[�q�c�c 
�]�v�e�[�r�c�]�[�`�g�i�d �c�b �l�e�]�[�a�c�h�v 
�]�i�_�v

�N �h�`�e�i�m�i�k�v�p �l�e�]�[�a�c�h �] �]�i�_�  ̀ �l�i�_�`�k�a�c�m�l�z �m�[�e �g�h�i�^�i 
�k�[�l�m�]�i�k�`�h�h�i�^�i �^�[�b�[, �r�m�i �x�m�[ �]�i�_�[ �j�k�c�i�\�k�`�m�[�`�m �j�f�i -
�p�i�d �b�[�j�[�p �c�f�c �]�e�n�l. �= �i�m�_�`�f�w�h�v�p �l�f�n�r�[�z�p �l�i�_�`�k�a�[-
�t�c�d�l�z �] �]�i�_�  ̀ �^�[�b �g�i�a�`�m �_�[�a� ̀ �\�f�i�e�c�k�i�]�[�m�w �h�[�l�i�l. 
�X�m�n �j�k�i�\�f�`�g�n �i�\�v�r�h�i �k�`�s�[�y�m �n�l�m�[�h�i�]�e�i�d �^�[�b�i�]�i�d 
�g�[�^�c�l�m�k�[�f�c, �i�\�p�i�_�z�t�`�d �h�[�l�i�l �c �k�[�l�j�i�f�[�^�[�`�g�i�d �h�-̀
�j�i�l�k�`�_�l�m�]�`�h�h�i �j�i�_ �`�^�i �j�k�c�`�g�h�v�g �n�b�f�i�g. �J�k�c �x�m�i�g 
�g�[�^�c�l�m�k�[�f�w�h�v�d �m�k�n�\�i�j�k�i�]�i�_ �_�i�f�a�`�h �j�i  �]�i�b�g�i�a�h�i-
�l�m�c �k�[�l�j�i�f�[�^�[�m�w�l�z �e�[�e �g�i�a�h�i �]�v�s�`. �N�l�m�k�i�d�l�m�]�i �_�f�z 
�_�`�^�[�b�[�q�c�c �]�v�e�[�r�c�]�[�`�g�i�d �c�b �l�e�]�[�a�c�h�v �]�i�_�v �j�i�e�[�b�[-
�h�i �h�[ �k�c�l. 55
 

�K�c�l. 55. �N�l�m�k�i�d�l�m�]�i �_�f�z �_�`�^�[�b�[�q�c�c �]�v�e�[�r�c�]�[�`�g�i�d 
�c�b �l�e�]�[�a�c�h�v �]�i�_�v

�L�i�b�_�[�h�c�` �k�[�b�k�`�a�`�h�c�z 
�] �l�e�]�[�a�c�h�`
�@�l�f�c �a�  ̀ �] �]�i�_�  ̀ �l�e�]�[�a�c�h�v �l�i�_�`�k�a�c�m�l�z �l�m�i�f�w�e�i �k�[�l-
�m�]�i�k�`�h�h�i�^�i �^�[�b�[, �r�m�i �_�f�z �`�^�i �n�_�[�f�`�h�c�z �c �i�\�`�l�j�`�r�` -
�h�c�z �m�k�`�\�i�]�[�h�c�d �e �e�[�r�`�l�m�]�n �j�i�l�m�n�j�[�y�t�`�d �]�i�_�v �h�-̀
�_�i�l�m�[�m�i�r�h�i �]�l�m�k�[�c�]�[�h�c�z �^�[�b�i�]�i�d �g�[�^�c�l�m�k�[�f�c, �m�i �] 
�l�e�]�[�a�c�h�` �h�`�i�\�p�i�_�c�g�i �l�i�b�_�[�m�w �k�[�b�k�`�a�`�h�c�`. �X�m�i �_�i-
�l�m�c�^�[�`�m�l�z �m�`�g, �r�m�i �] �^�`�k�g�`�m�c�r�h�i�d �l�e�]�[�a�c�h�` �e �]�`�h�m�c-
�f�z�q�c�i�h�h�i�d �m�k�n�\�` �j�k�c�l�i�`�_�c�h�z�y�m �]�[�e�n�n�g�h�v�d �h�[�l�i�l. 
�I�_�h�[�e�i �j�k�`�a�_� ̀ �h�n�a�h�i �j�k�i�]�`�k�c�m�w, �_�i�l�m�[�m�i�r�h�i �f�c 
�_�f�z �l�i�b�_�[�h�c�z �k�[�b�k�`�a�`�h�c�z �n�l�m�[�h�i�]�e�c �l�e�]�[�a�c�h�h�i�d 
�b�[�^�f�n�s�e�c �c �_�i�l�m�c�^�[�`�m�l�z �f�c �m�k�`�\�n�`�g�v�d �j�i�_�j�i�k. �L�p�-̀
�g�[ �l�i�b�_�[�h�c�z �k�[�b�k�`�a�`�h�c�z �] �l�e�]�[�a�c�h�` �l �c�b�\�v�m�i�r�h�v�g 
�e�i�f�c�r�`�l�m�]�i�g �^�[�b�[ �] �]�v�e�[�r�c�]�[�`�g�i�d �]�i�_�  ̀�j�i�e�[�b�[�h�[ �h�[ 
�k�c�l. 56.

�J�k�c�`�g�h�v�d 
�n�b�`�f �h�[�l�i�l�[

�>�[�b�i�]�[�z 
�g�[�^�c�l�m�k�[�f�w

�>�[�b

�N�k�i�]�`�h�w �]�i�_�v
�] �b�[�^�k�n�a�`�h�h�i�d �m�k�n�\�`

�K�c�l. 56. �L�p�`�g�[ �l�i�b�_�[�h�c�z �k�[�b�k�`�a�`�h�c�z �] �l�e�]�[�a�c�h�` �l  
�c�b�\�v�m�i�r�h�v�g �e�i�f�c�r�`�l�m�]�i�g �^�[�b�[ �] �]�v�e�[�r�c�]�[�`�g�i�d �]�i�_�`

�J�`�k�`�e�f�y�r�[�m�`�f�w �]�[�e�n�n�g�[

�=�[�e�n�n�g�h�v�d �h�[�l�i�l

�I�\�k�[�m�h�v�d
�e�f�[�j�[�h

�=�[�e�n�n�g�`�m�k

�>�[�b�i�]�i�  ̀�k�[�b�k�`�a�`�h�c�`

�>�[�b

�N�k�i�]�`�h�w 
�j�i�_�b�`�g�h�v�p �]�i�_

5–7 �g
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�X�f�`�e�m�k�i�_�]�c�^�[�m�`�f�c �g�i�_�`�f�`�d MS 4000 �c MS 6000 �k�[�l-
�l�r�c�m�[�h�v �h� ̀�\�i�f�`�`  �r�`�g �h�[ 30 �]�e�f�y�r�`�h�c�d �] �r�[�l �c�f�c �h�[ 
300 �]�e�f�y�r�`�h�c�d �] �_�`�h�w �j�k�c �l�i�\�f�y�_�`�h�c�c �l�f�`�_�n�y�t�c�p 
�m�k�`�\�i�]�[�h�c�d:

• �m�`�g�j�`�k�[�m�n�k�[ �]�i�_�v �h� ̀�\�i�f�`�`  40°�L;
• �g�c�h�c�g�[�f�w�h�[�z �l�e�i�k�i�l�m�w �i�\�m�`�e�[�h�c�z �x�f�`�e�m�k�i�_�]�c�^�[�m�`-

�f�z �j�i�m�i�e�i�g �i�p�f�[�a�_�[�y�t�`�d �a�c�_�e�i�l�m�c 0,15 �g/�l;
• �l�i�\�f�y�_�`�h�c� ̀�n�e�[�b�[�h�h�v�p �h�[ �o�c�k�g�`�h�h�i�d �m�[�\�f�c�r�e�` �j�[ -

�k�[�g�`�m�k�i�] �h�[�j�k�z�a�`�h�c�z �c �g�i�t�h�i�l�m�c �h�[ �]�l�`�p �o�[�b�[�p.

�@�l�f�c �m�`�g�j�`�k�[�m�n�k�[ �i�p�f�[�a�_�[�y�t�`�d �a�c�_�e�i�l�m�c �]�i�_�v 
�h� ̀ �j�k�`�]�v�s�[�`�m 40°�L �c�f�c �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�w �h� ̀ �c�g�`�`�m 
�j�i�f�h�i�d �h�[�^�k�n�b�e�c, �m�i �_�i�j�n�l�m�c�g�v �\�i�f�`�`  �r�[�l�m�v�` �]�e�f�y-
�r�`�h�c�z, �r�`�g �n�e�[�b�[�h�i �]�v�s�`. �J�k�c �m�`�g�j�`�k�[�m�n�k�` �]�i�_�v, 
�k�[�]�h�i�d 10°�L, �_�f�z �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�z �g�i�_�`�f�c MS 4000 
�j�k�c�`�g�f�`�g�i �_�i 100 �]�e�f�y�r�`�h�c�d �] �r�[�l, �[ �_�f�z �x�f�`�e�m�k�i-
�_�]�c�^�[�m�`�f�z MS 6000 — �_�i 60 (�_�i 300 �]�e�f�y�r�`�h�c�d �] �_�`�h�w 
�n �i�\�`�c�p �g�i�_�`�f�`�d). �I�_�h�[�e�i �]�v�l�i�e�[�z �r�[�l�m�i�m�[ �]�e�f�y�r�-̀
�h�c�z �h�`�l�`�m �l �l�i�\�i�d �_�i�j�i�f�h�c�m�`�f�w�h�v�` �k�[�l�p�i�_�v.

1. �X�e�i�h�i�g�c�r�`�l�e�[�z �x�o�o�`�e�m�c�]�h�i�l�m�w �l�h�c�a�[�`�m�l�z �]�l�f�`�_-
�l�m�]�c�` �\�i�f�w�s�i�^�i �e�i�f�c�r�`�l�m�]�[ �m�k�`�\�n�y�t�c�p �i�j�k�`�_� -̀
�f�`�h�h�i�d �g�i�t�h�i�l�m�c �]�e�f�y�r�`�h�c�d �c �e�i�f�`�\�[�h�c�d �_�[�]�f� -̀
�h�c�z (�c�b-�b�[ �g�h�i�^�i�e�k�[�m�h�v�p �n�l�e�i�k�`�h�c�d �\�i�f�w�s�c�p �g�[�l�l 
�]�i�_�v). �R�[�l�m�v�` �]�e�f�y�r�`�h�c�z �j�i  �l�k�[�]�h�`�h�c�y �l �h�`�j�k�-̀
�k�v�]�h�v�g �k�`�a�c�g�i�g �x�e�l�j�f�n�[�m�[�q�c�c �g�i�^�n�m �]�v�b�]�[�m�w �_�i-
�j�i�f�h�c�m�`�f�w�h�i�` �n�]�`�f�c�r�`�h�c�` �j�i�m�k�`�\�f�`�h�c�z �x�h�`�k�^�c�c 
�_�i 15% �c �n�]�`�f�c�r�c�m�w �\�i�f�w�s�c� ̀�k�[�l�p�i�_�v.

2. �J�k�c �g�h�i�^�i�r�c�l�f�`�h�h�v�p �j�n�l�e�[�p �c �i�m�e�f�y�r�`�h�c�z�p �b�[�t�c�m-
�h�v� ̀�e�i�h�m�[�e�m�i�k�v �j�`�k�`�^�k�`�]�[�y�m�l�z �c �k�[�l�j�f�[�]�f�z�y�m�l�z. 
�E�k�i�g� ̀�m�i�^�i, �h�[ �j�i�]�`�k�p�h�i�l�m�z�p �e�i�h�m�[�e�m�i�k�i�] �i�\�k�[�b�n-
�y�m�l�z �i�e�c�l�f�v �g�`�m�[�f�f�i�], �i�\�f�[�_�[�y�t�c�` �j�f�i�p�i�d �x�f�`�e-
�m�k�i�j�k�i�]�i�_�h�i�l�m�w�y. �X�m�i �i�b�h�[�r�[�`�m �h�`�i�\�p�i�_�c�g�i�l�m�w 
�k�`�^�n�f�z�k�h�i�d �l�g�`�h�v �e�i�h�m�[�e�m�i�k�i�], �r�m�i�\�v �c�l�e�f�y�r�c�m�w 
�j�`�k�`�^�i�k�[�h�c�` �i�\�g�i�m�i�e �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�`�d �]�l�f�`�_-
�l�m�]�c�` �j�i�h�c�a�`�h�h�i�^�i �h�[�j�k�z�a�`�h�c�z �c�f�c �[�l�c�g�g�`�m�k�c�c 
�m�i�e�[.

3. �N�g�`�h�w�s�[�y�m�l�z �c�h�m�`�k�]�[�f�v �g�`�a�_�n �_�]�n�g�z �k�`�^�`�h�`�k�[-
�q�c�z�g�c �l�e�]�[�a�c�h. �E�J�? �l�e�]�[�a�c�h�v �l�h�c�a�[�`�m�l�z, �r�m�i �i�\ -
�n�l�f�i�]�f�`�h�i �j�i�h�c�a�`�h�c�`�g �n�k�i�]�h�z �]�i�_�v, �n�]�`�f�c�r�`�h�c�`�g 
�i�e�c�l�f�`�h�c�z �]�l�f�`�_�l�m�]�c�` �i�m�f�i�a�`�h�c�d �] �o�c�f�w�m�k�i�]�i�d 
�m�k�n�\�` �l�e�]�[�a�c�h�v �c�f�c �] �^�k�[�]�c�`�]�i�d �b�[�l�v�j�e�.̀

�= �e�[�r�`�l�m�]�` �b�[�g�`�h�v �r�[�l�m�v�p �]�e�f�y�r�`�h�c�d (�_�f�z �\�v�l�m�k�v�p 
�j�`�k�`�e�f�y�r�`�h�c�d) �g�i�^�n�m �\�v�m�w �j�k�c�g�`�h�`�h�v �j�k�`�i�\�k�[�b�i�]�[-
�m�`�f�w �r�[�l�m�i�m�v �c�f�c �g�`�g�\�k�[�h�h�v�d �h�[�j�i�k�h�v�d �\�[�e �\�i�f�w-
�s�`�d �`�g�e�i�l�m�c, �r�m�i �j�i�b�]�i�f�z�`�m �e�i�g�j�`�h�l�c�k�i�]�[�m�w �e�i�f�`�\�[-
�h�c�z �p�[�k�[�e�m�`�k�c�l�m�c�e �j�i�m�k�`�\�f�`�h�c�z.

�E�i�^�_�[ �j�k�c �x�e�l�j�f�n�[�m�[�q�c�c �l�c�l�m�`�g�v �x�f�`�e�m�k�i�l�h�[�\�a�`�h�c�z 
�m�k�`�\�n�`�m�l�z �]�v�j�i�f�h�z�m�w �\�i�f�w�s�i�  ̀�e�i�f�c�r�`�l�m�]�i �j�`�k�`�e�f�y-
�r�`�h�c�d, �_�f�z �b�[�t�c�m�v �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�z �h�n�a�h�i �n�l�m�[�h�i-
�]�c�m�w �j�k�c�\�i�k CU 3 �e�i�g�j�f�`�e�l�h�i�d �b�[�t�c�m�v.
 
�L �j�i�g�i�t�w�y  �x�m�i�^�i �j�k�c�\�i�k�[ �c�b�g�`�k�z�y�m �j�i�h�c�a�`�h�h�i� ̀
�h�[�j�k�z�a�`�h�c�` �c �[�l�c�g�g�`�m�k�c�y �m�i�e�[ �] �j�k�i�]�i�_�[�p, �l�i -
�`�_�c�h�z�y�t�c�p �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�w �l �e�i�h�m�[�e�m�i�k�i�g, �[ 
�m�[�e�a�` �i�l�n�t�`�l�m�]�f�z�y�m �b�[�t�c�m�n �i�m �l�\�i�`�]  �e�i�h�m�[�e�m�i-
�k�i�]. �J�k�c �r�[�l�m�v�p �j�`�k�`�e�f�y�r�`�h�c�z�p �h�n�a�h�i, �] �i�l�h�i�] -
�h�i�g, �c�l�j�i�f�w�b�i�]�[�m�w �x�f�`�e�m�k�i�_�]�c�^�[�m�`�f�w �j�k�i�g�v�s -
�f�`�h�h�i�^�i �h�[�b�h�[�r�`�h�c�z.


