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1. Rezumatul etapei  
�����������&�D�G�U�X�O���F�H�U�F�H�W���U�L�L 

Proiectul�� �L�ú�L�� �S�U�R�S�X�Q�H�� �V���� �R�E� �L�Q���� �R�� �W�H�K�Q�R�O�R�J�L�H�� �L�Q�I�R�U�P�D�W�L�F������ �D�S�O�L�F�D�E�L�O���� �O�D�� �Q�L�Y�H�O�� �Q�D� �L�R�Q�D�O����
�S�H�Q�W�U�X���F�D�U�D�F�W�H�U�L�]�D�U�H�D���P�X�O�W�L�F�U�L�W�H�U�L�D�O�����D���S�U�R�E�H�O�R�U���P�L�F�U�R�E�L�R�O�R�J�L�F�H���G�H���D�S�����S�R�W�D�E�L�O�������S�U�H�F�X�P���V�L���D���F�H�O�R�U��
fizico-�F�K�L�P�L�F�H���� �v�Q�� �Y�H�G�H�U�H�D�� �P�R�Q�L�W�R�U�L�]���U�L�L�� �v�Q�� �W�L�P�S�� �U�H�D�O�� �D�� �F�D�O�L�W��� �L�L�� �D�S�H�L���� �'�H�� �D�V�Hmenea, în cadrul 
�S�U�R�L�H�F�W�X�O�X�L�� �V�X�Q�W���S�U�R�L�H�F�W�D�W�H�� �ú�L�� �U�H�D�O�L�]�D�W�H�� �P�R�G�X�O�H�� �K�D�U�G�Z�D�U�H�� �ú�L�� �V�R�I�W�Z�D�U�H�����G�H�V�W�L�Q�D�W�H�� �F�R�O�H�F�W���U�L�L�� �v�Q���W�L�P�S��
�U�H�D�O�����P���V�X�U���U�L�L�����V�W�R�F���U�L�L�����W�U�D�Q�V�P�L�W�H�U�L�L���ú�L���Y�L�]�X�D�O�L�]���U�L�L�����V�H�F�X�U�L�]�D�W�H���D���G�D�W�H�O�R�U���Q�X�P�H�U�L�F�H���D�O�H���S�D�U�D�P�H�W�U�L�O�R�U��
fizico-chimici ai apei potabile. Ele vor permite implementarea acestei tehnologii la operatorii de 
�D�S�����S�R�W�D�E�L�O�������ú�L���O�D���D�X�W�R�U�L�W��� �L�O�H���Q�D� �L�R�Q�D�O�H���G�H���P�R�Q�L�W�R�Q�L�W�R�U�L�]�D�U�H���D���F�D�O�L�W��� �L�L���D�S�H�L�����I���U�����D���P�R�G�L�I�L�F�D���E�D�]�D��
�P�D�W�H�U�L�D�O�����D���D�F�H�V�W�R�U�D�� 

Tehnologia  informatizata are in vedere doua directii de dezvoltare a proiectului: 
�����S�R�U�Q�L�Q�G�� �G�H�� �O�D�� �S�U�R�F�H�G�X�U�L�O�H�� �G�H�� �F�R�Q�W�U�R�O�� �D�O�� �S�D�U�D�P�H�W�U�L�O�R�U�� �P�L�F�U�R�E�L�R�O�R�J�L�F�L�� �L�P�S�X�ú�L�� �O�D�� �P�R�Q�L�W�R�U�L�]�D�U�H��
conform Legii nr. 458/2002�����U���������U�H�S�X�E�O�L�F�D�W�����v�Q�����������������L�P�S�O�H�P�H�Q�W�D�U�H�D���D�F�H�V�W�R�U���P�R�G�X�O�H���Y�D���D�V�L�J�X�U�D��
�X�Q�� �P�D�Q�D�J�H�P�H�Q�W�� �X�Q�L�W�D�U�� �D�O�� �F�D�O�L�W��� �L�L�� �D�S�H�L�� �S�R�W�D�E�L�O�H���� �6�H�� �Y�D�� �S�X�W�H�D�� �F�U�H�D�� �R�� �U�H� �H�D�� �L�Q�I�R�U�P�D�W�L�F���� �O�D�� �Q�L�Y�H�O��
�Q�D� �L�R�Q�D�O�����D�F�F�H�V�L�E�L�O�����S�U�L�Q���,�Q�W�H�U�Q�H�W�����D�Y�k�Q�G���F�D���Q�R�G�X�U�L���R�S�H�U�D�W�R�U�L�L���G�H���D�S�����S�R�W�D�E�L�O�����ú�L���X�Q���F�H�Q�W�U�X���Q�D� �L�R�Q�D�O��
de coordonare. 
�����V�H�� �Y�D�� �L�P�S�O�H�P�H�Q�W�D�� �X�Q�� �Q�R�X�� �F�R�Q�F�H�S�W�����X�W�L�O�� �v�Q�� �� �W�U�D�W�D�U�H�D�� �F�R�Q�W�D�P�L�Q���U�L�O�R�U�� �P�L�F�U�R�E�L�R�O�R�J�L�F�H�� �D�F�F�L�G�H�Q�W�D�O�H����
�S�R�V�L�E�L�O�L�W�D�W�H�D���G�H���D���H�I�H�F�W�X�D���G�H�W�H�U�P�L�Q���U�L���G�H���S�D�U�D�P�H�W�U�L���P�L�F�U�R�E�L�R�O�R�J�L�F�L�����W�L�S�X�O�� �E�D�F�W�H�U�L�L�O�R�U���S�D�W�R�J�H�Q�H�����F�X��
�U�L�V�F�� �U�L�G�L�F�D�W�� �S�H�Q�W�U�X�� �V���Q���W�D�W�H�D���X�P�D�Q������ �ú�L�� �I�L�]�L�F�R-chimici utilizând si un modul electronic portabil, 
�D�X�W�R�Q�R�P�� �H�Q�H�U�J�H�W�L�F���� �� �D�P�S�O�D�V�D�W�� �³�O�D�� �I�D� �D�� �O�R�F�X�O�X�L�´���� �F�D�U�H�� �W�U�D�Q�V�P�L�W�H�� �� �Z�L�U�H�O�H�V�V�� �G�D�W�H�O�H�� �F���W�U�H�� �V�H�U�Y�H�U�X�O��
�R�S�H�U�D�W�R�U�X�O�X�L�� �G�H�� �D�S���� �S�R�W�D�E�L�O������ �'�D�W�H�O�H�� �J�H�Q�H�U�D�W�H�� �O�D�� �Q�L�Y�H�O�X�O�� �V�H�U�Y�H�U�X�O�X�L�� �R�S�H�U�D�W�R�U�X�O�X�L�� �V�X�Q�W�� �W�U�D�Q�V�P�Lse 
�F���W�U�H���V�H�U�Y�H�U�X�O���D�X�W�R�U�L�W��� �L�L�����X�Q�G�H���V�H���Y�D���Y�L�]�X�D�O�L�]�D���v�Q���W�L�P�S���U�H�D�O�����V�X�E���I�R�U�P�����J�U�D�I�L�F�������H�Y�R�O�X� �L�D���v�Q���W�L�P�S���D����
�G�H�F�R�Q�W�D�P�L�Q���U�L�L���� 

�$�Q�D�O�L�]�D�� �S�U�R�E�H�O�R�U�� �G�H�� �D�S���� �S�U�H�V�X�S�X�Q�H�� �G�R�X���� �D�E�R�U�G���U�L�� �S�U�L�Q�F�L�S�D�O�H���� �F�H�D�� �G�H�� �O�D�E�R�U�D�W�R�U���� �X�Q�G�H��
analizele microbiologice  si fizico chimice sunt co�Q�I�R�U�P�H�� �F�X�� �S�U�R�F�H�G�X�U�L�O�H�� �H�[�L�V�W�H���� �L�D�U�� �U�D�S�R�U�W���U�L�O�H��
�F���W�U�H�� �D�X�W�R�U�L�W�D�W�H�D�� �G�H�� �P�R�Q�L�W�R�U�L�]�D�U�H�� �V�H�� �S�R�W�� �I�D�F�H�� �L�Q�� �F�R�Q�I�R�U�P�L�W�D�W�H�� �F�X�� �W�H�K�Q�R�O�R�J�L�D�� �S�U�R�S�X�V���� �v�Q�� �F�D�G�U�X�O��
�S�U�H�]�H�Q�W�X�O�X�L���S�U�R�L�H�F�W���ú�L���F�H�D���G�L�Q���F�D�]�X�O���F�R�Q�W�D�P�L�Q���U�L�O�R�U���D�F�F�L�G�H�Q�W�D�O�H�������v�Q���F�D�U�H���D�Q�D�O�L�]�D���P�L�F�U�R�E�L�R�O�R�J�L�F�D�����D��
apei se poate fa�F�H�����U�D�S�L�G�����O�D���O�R�F�X�O���F�R�Q�W�D�P�L�Q���U�L�L�����F�X���W�H�K�Q�L�F�L�� �D�X�W�R�P�D�W�H���G�H���W�L�S���Y�L�V�L�R�Q�����D�Q�D�O�L�]�D�Q�G�X-se 
�L�P�D�J�L�Q�L���R�E� �L�Q�X�W�H���S�H���E�D�]�D���G�H���P�D�U�N�H�U�L���P�R�O�H�F�X�O�D�U�L�����L�D�U���D�Q�D�O�L�]�D���S�D�U�D�P�H�W�U�L�O�R�U���I�L�]�L�F�R-chimici se face cu 
�P�R�G�X�O�X�O�� �H�O�H�F�W�U�R�Q�L�F�� �S�R�U�W�D�E�L�O�� �F�R�Q�F�H�S�X�W�� �S�H�Q�W�U�X�� �P���V�X�U�D�U�H�D�� �S�D�U�D�P�H�W�U�L�O�R�U�� �I�L�]�L�F�R-�F�K�L�P�L�F�L�� �I�D�Y�R�U�L�]�D�Q� �L����
���G�H�� �H�[�H�P�S�O�X�� �W�H�P�S�H�U�D�W�X�U�D���� �R�[�L�J�H�Q���� �D�]�R�W���� �v�Q�� �F�D�]�� �G�H�� �F�R�Q�W�D�P�L�Q�D�U�H���� �,�Q�� �D�F�H�V�W�� �V�F�R�S�� �V�H�� �Y�D�� �S�U�R�L�H�F�W�D�� �ú�L��
�U�H�D�O�L�]�D���X�Q�����P�R�G�X�O���H�O�H�F�W�U�R�Q�L�F���S�R�U�W�D�E�L�O���� �F�X���P�L�F�U�R�S�U�R�F�H�V�R�U�����S�H�Q�W�U�X���D�F�K�L�]�L� �L�H���G�D�W�H���P�X�O�W�L�F�D�Q�D�O�����S�H�Q�W�U�X��
preluarea valorilor numerice de la traducto�U�L�L�� �G�H�G�L�F�D� �L���� �0�R�G�X�O�X�O�� �Y�D�� �I�L�� �F�R�Q�F�H�S�X�W�� �S�H�Q�W�U�X�� �F�R�Q�V�X�P��
�O�R�Z�� �S�R�Z�H�U���� �F�D�S�D�F�L�W�D�W�H�� �P���U�L�W���� �G�H�� �V�W�R�F�D�U�H�� �D�� �G�D�W�H�O�R�U���� �L�P�S�O�H�P�H�Q�W�k�Q�G�� �P�H�W�R�G�H�� �K�D�U�G�Z�D�U�H�� �G�H��
�D�Q�W�L�D�O�L�D�V�L�Q�J�����(�O���Y�D���I�L���S�U�R�L�H�F�W�D�W���S�H�Q�W�U�X���G�R�X�����W�L�S�X�U�L���G�H���F�R�Q�H�F�W�L�Y�L�W�D�W�H�����F�R�Q�H�F�W�L�Y�L�W�D�W�H���O�R�F�D�O���������O�D�S�W�R�U���V�D�X��
desktop PC), prin �L�Q�W�H�U�I�D� ���� �5�6�������� �ú�L�� �F�R�Q�H�F�W�L�Y�L�W�D�W�H�� �O�D�� �G�L�V�W�D�Q� ���� ���5�)�� �ú�L�� �X�Q�� �J�D�W�H�Z�D�\�� �F���W�U�H�� �*�3�5�6������
Modulul software dedicat va augmenta caracteristica de consum low-power.  
 �7�H�K�Q�R�O�R�J�L�D���H�V�W�H���V�X�V�W�L�Q�X�W�������ú�L���G�H���X�Q���P�R�G�X�O���V�R�I�W�Z�D�U�H���F�D�U�H���L�P�S�O�H�P�H�Q�W�H�D�]�����X�Q���V�L�V�W�H�P���L�Q�I�R�U�P�D�W�L�F��
distribuit de tip client-�V�H�U�Y�H�U���� �D�Y�k�Q�G�� �X�U�P�D�W�R�D�U�H�O�H�� �I�X�Q�F� �L�L���� �F�U�H�D�U�H�D�� �ú�L�� �D�G�P�L�Q�L�V�W�U�D�U�H�D�� �E�D�]�H�O�R�U��
�U�H�O�D� �L�R�Q�D�O�H�� �G�H�� �G�D�W�H���� �F�U�H�D�U�H�D�� �U�D�S�R�D�U�W�H�O�R�U���� �W�U�D�Q�V�I�H�U�X�O�� �G�D�W�H�O�R�U�� �v�Q�W�U�H�� �V�H�U�Y�H�U�H�O�H�� �R�S�H�U�D�W�R�U�L�O�R�U�� �G�H�� �D�S���� �ú�L��
�V�H�U�Y�H�U�X�O���D�X�W�R�U�L�W��� �L�L���Q�D� �L�R�Q�D�O�H���� 
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�6�H���Y�D���U�H�D�O�L�]�D���v�Q���F�D�G�U�X�O���S�U�R�L�H�F�W�X�O�X�L���ú�L���X�Q���P�Rdul software pentru crearea unui site web de 
�D�I�L�ú�D�U�H�� �D�� �G�D�W�H�O�R�U���� �S�H�Q�W�U�X�� �D�F�F�H�V�X�O�� �O�L�E�H�U�� �D�O�� �S�R�S�X�O�D� �L�H�L�� �O�D�� �L�Q�I�R�U�P�D� �L�D�� �G�H�� �P�H�G�L�X���� �F�R�Q�I�R�U�P�� �'�&��
90/313/EC.  
 
1.2. Obiectivele proiectului  
�2�E�L�H�F�W�L�Y�X�O�� �J�H�Q�H�U�D�O�� �D�O�� �S�U�R�L�H�F�W�X�O�X�L�� �F�R�Q�V�W���� �v�Q�� �U�H�D�O�L�]�D�U�H�D�� �W�H�K�Q�R�O�R�J�L�H�L�� �L�Q�I�R�U�P�D�W�L�F�H���D�S�O�L�F�D�E�L�O���� �O�D�� �Q�L�Y�H�O��
�Q�D� �L�R�Q�D�O���� �S�H�Q�W�U�X�� �F�D�U�D�F�W�H�U�L�]�D�U�H�D�� �P�X�O�W�L�F�U�L�W�H�U�L�D�O���� �D�� �S�U�R�E�H�O�R�U���G�H�� �D�S�����S�R�W�D�E�L�O������ �S�U�H�F�X�P�� �� �úi a  modului 
�H�O�H�F�W�U�R�Q�L�F���S�R�U�W�D�E�L�O�����D�X�W�R�Q�R�P���H�Q�H�U�J�H�W�L�F�����F�D�U�H���W�U�D�Q�V�P�L�W�H�����Z�L�U�H�O�H�V�V���G�D�W�H�O�H���G�H���O�D���V�H�Q�]�R�U�L���F���W�U�H���V�H�U�Y�H�U�X�O��
�R�S�H�U�D�W�R�U�X�O�X�L���G�H���D�S�����S�R�W�D�E�L�O���� 
O1. Ana�O�L�]�D�� �V�W�D�G�L�X�O�X�L�� �D�F�W�X�D�O�� �ú�L�� �D�� �U�H�J�O�H�P�H�Q�W���U�L�O�R�U�� �v�Q�� �G�R�P�H�Q�L�X�� �� �ú�L�� �I�X�Q�G�D�P�H�Q�W�D�U�H�D�� �V�R�O�X� �L�L�O�R�U��
�F�R�Q�V�W�U�X�F�W�L�Y�H���D�O�H���L�Q�V�W�U�X�P�H�Q�W�D� �L�H�L���K�D�U�G�Z�D�U�H���ú�L���V�R�I�W�Z�D�U�H���� 
�2�������(�O�D�E�R�U�D�U�H���W�H�K�Q�R�O�R�J�L�H���G�H���P�R�Q�L�W�R�U�L�]�D�U�H���L�Q�I�R�U�P�D�W�L�]�D�W�����D���S�D�U�D�P�H�W�U�L�O�R�U���P�L�F�U�R�E�L�R�O�R�J�L�F�L���D�L���D�S�H�L���� 
�2������ �5�H�D�O�L�]�D�U�H�� �ú�L�� �L�P�S�O�H�P�H�Q�W�D�U�H�� �P�R�G�X�O�H�� �V�R�I�W�Z�D�U�H�� �ú�L�� �K�D�U�G�Z�D�U�H�� �� �G�H�� �P�R�Q�L�W�R�U�L�]�D�U�H�� �L�Q�I�R�U�P�D�W�L�]�D�W���� �D��
parametrilor  apei potabile; 
���������7�H�V�W���U�L���S�H�Q�W�U�X���Y�D�O�L�G�D�U�H�D���vn conditii de laborator a tehnologiei de monitorizare; 
05  Diseminare rezultate. 
�3�H�Q�W�U�X���D�W�L�Q�J�H�U�H�D���R�E�L�H�F�W�L�Y�H�O�R�U���P�H�Q� �L�R�Q�D�W�H�����V�X�Q�W���S�D�U�F�X�U�V�H���G�R�X�����H�W�D�S�H���� 
Etapa 1: Elaborare studii,  tehnologie  de monitorizare �L�Q�I�R�U�P�D�W�L�]�D�W�� �ú�L realizare modul 
electronic portabil cu software dedicat  
Etapa 2: Proiectare, realizare �ú�L implementare module software de monitorizare �L�Q�I�R�U�P�D�W�L�]�D�W�� a 
parametrilor microbiologici ai apei potabile si testare în �F�R�Q�G�L� �L�L de laborator a tehnologiei de 
monitorizare �L�Q�I�R�U�P�D�W�L�]�D�W�� 
 
1.3. Obiectivele Etapei 1 (2017) 
OE1.1- Studiu  privind managementul �F�D�O�L�W��� �L�L apei potabile la nivel �Q�D� �L�R�Q�D�O 
OE1.2.-Studiu tehnic de anal�L�]�� a �V�R�O�X� �L�L�O�R�U 
OE1.3-Studiu de detectare �ú�L caracterizare a tulpinilor bacteriene 
OE1.4.-Tehnologie de monitorizare �L�Q�I�R�U�P�D�W�L�]�D�W�� a parametrilor microbiologici ai apei potabile 
OE1.5.-Modul electronic portabil �ú�L software dedicat 
OE1.6.-D�R�X�� comunicari �ú�W�L�L�Q� �L�I�L�F�H�� Pagina WEB a proiectului  
 
�����������'�H�V�F�U�L�H�U�H�D���D�F�W�L�Y�L�W��� �L�O�R�U�� 
�$�F�W�L�Y�L�W��� �L�O�H�� �G�H�V�I���ú�X�U�D�W�H�� �v�Q�� �F�D�G�U�X�O��Etapei 1 a proiectului au condus la elaborarea tehnologiei 
�L�Q�I�R�U�P�D�W�L�F�H�� �D�S�O�L�F�D�E�L�O���� �O�D�� �Q�L�Y�H�O�� �Q�D� �L�R�Q�D�O���� �S�H�Q�W�U�X�� �F�D�U�D�F�W�H�U�L�]�D�U�H�D�� �P�X�O�W�L�F�U�L�W�H�U�L�D�O���� �D�� �S�U�R�E�H�O�R�U�� �G�H�� �D�S����
�S�R�W�D�E�L�O������ �S�U�H�F�X�P���� �V�L���O�D���U�H�D�O�L�]�D�U�H�D���P�R�G�X�O�X�L���H�O�H�F�W�U�R�Q�L�F���S�R�U�W�D�E�L�O�����D�X�W�R�Q�R�P���H�Q�H�U�J�H�W�L�F�����F�D�U�H���W�U�D�Q�V�P�L�W�H����
�Z�L�U�H�O�H�V�V���G�D�W�H�O�H���G�H���O�D���V�H�Q�]�R�U�L�����I�L�]�L�F�R���F�K�L�P�L�F�L���F���W�U�H���V�H�U�Y�H�U�X�O���R�S�H�U�D�W�R�U�X�O�X�L���G�H���D�S�����S�R�W�D�E�L�O���� 
�$�F�W�L�Y�L�W��� �L�O�H���G�H�V�I���ú�X�U�D�W�H���v�Q���F�D�G�U�X�O���D�F�H�V�W�H�L���H�W�D�S�H���V�X�Q�W���F�R�Q�I�R�Ume cu cele planificate în cadrul Etapei 
1���� �G�L�Q�� �S�O�D�Q�X�O�� �G�H�� �U�H�D�O�L�]�D�U�H�� �D�O�� �S�U�R�L�H�F�W�X�O�X�L���� �'�H�� �U�H�J�X�O������ �U�H�]�X�O�W�D�W�H�O�H�� �D�F�H�V�W�R�U�� �D�F�W�L�Y�L�W��� �L�� �V�H�� �U�H�J���V�H�V�F�� �F�D��
atare în livrabilelor etapei.  
Activitate A1.1.: Elaborare studiu  privind  managementul �F�D�O�L�W��� �L�L apei potabile la nivel 
�Q�D� �L�R�Q�D�O 
Activitati  Partener (P1) - INSTITUTUL NATIONAL  DE CERCETARE -DEZVOLTARE 
PENTRU ECOLOGIE INDUSTRIALA –ECOIND: Studiu de specialitate privind analiza 
�U�H�J�O�H�P�H�Q�W���U�L�O�R�U la nivel �Q�D� �L�R�Q�D�O în domeniul managementului apei 
Activitate.A1.2.: Elaborare studiu tehnic de �D�Q�D�O�L�]�� a �V�R�O�X� �L�L�O�R�U de monitorizare 
�L�Q�I�R�U�P�D�W�L�]�D�W�� a parametrilor  microbiologici ai apei 
Activitati  Coordonator (CO) - INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE 
PENTRU MECATRONICA SI TEHNICA MASURARII: Studiu tehnic privind �S�D�U�W�L�F�X�O�D�U�L�W��� �L�O�H 
procesului de monitorizare a parametrilor microbiologici ai apei potabile �ú�L arhitectura 
elementelor de monitorizare �L�Q�I�R�U�P�D�W�L�]�D�W�� a acestora 
Activitate A1.3.: Elaborare studiu de detectare �ú�L caracterizare a tulpinilor  bacteriene 
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Activitati  Partener (P1) - INSTITUTUL NATIONAL DE CERCETARE -DEZVOLTARE 
PENTRU ECOLOGIE INDUSTRIALA – ECOIND: Studiu de specialitate pentru identificarea / 
selectarea metodelor cele mai moderne de �D�Q�D�O�L�]�� a �L�Q�W�H�U�D�F� �L�L�O�R�U de tip ligand-receptor. 
Activitate A1.4.: Elaborare tehnologie de monitorizare �L�Q�I�R�U�P�D�W�L�]�D�W�� a parametrilor  
microbiologici ai apei 
Activitati  Coordonator (CO) - INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE 
PENTRU MECATRONICA SI TEHNICA MASURARII:  
-Elaborare tehnologie de �D�Q�D�O�L�]�� �D�X�W�R�P�D�W�� a  imaginilor  2D ale probelor microbiologice, de 
înregistrare, transmitere la �G�L�V�W�D�Q� ���� �R�E� �L�Q�H�U�H de rapoarte �ú�L vizualizare 
-Definire �D�U�K�L�W�H�F�W�X�U�� de �S�U�H�J��tire control parametri �ú�L transmitere date de monitorizare; 
-Elaborare lista �S�U�H�O�L�P�L�Q�D�U�� de �L�Q�V�W�U�X�P�H�Q�W�D� �L�H  
Activitati  Partener (P1) - INSTITUTUL NATIONAL DE CERCETARE -DEZVOLTARE 
PENTRU ECOLOGIE INDUSTRIALA – ECOIND: Descriere proceduri de control pentru 
�Y�H�U�L�I�L�F���U�L�O�H curente, în conformitate cu �U�H�J�O�H�P�H�Q�W���U�L�O�H în vigoare, elaborare metodologie de 
�D�Q�D�O�L�]�� �L�P�X�Q�R�I�O�X�R�U�H�V�F�H�Q�W�� a bacteriilor patogene cu risc ridicat pentru �V���Q���W�D�W�H�D �X�P�D�Q�� din probe 
de �D�S�� �S�R�W�D�E�L�O�� 
Activitate  A.1.5.: Diseminare rezultate 
Activitati  Coordonator (CO) - INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE 
PENTRU MECATRONICA SI TEHNICA MASURARII 
-Realizare �ú�L actualizare �S�D�J�L�Q�� Web pentru promovarea proiectului 
-Analiza rezultate �R�E� �L�Q�X�W�H �ú�L identificare rezultatele publicabile. 
-Sustinere comunicare la o �F�R�Q�I�H�U�L�Q� �� �ú�W�L�L�Q� ific��  
Activitati  Partener (P1) - INSTITUTUL NATIONAL DE CERCETARE -DEZVOLTARE 
PENTRU ECOLOGIE INDUSTRIALA – ECOIND: 
-�6�X�V� �L�Q�H�U�H comunicare la o �F�R�Q�I�H�U�L�Q� �� �ú�W�L�L�Q� �L�I�L�F�� 
Activitate A.1.6.: Realizarea modulului  electronic portabil  �ú�L software-ului  dedicat 
Activitati  Coordonator (CO) - INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE 
PENTRU MECATRONICA SI TEHNICA MASURARII 
Proiectare �ú�L realizare modul electronic portabil, cu microprocesor, pentru �D�F�K�L�]�L� �L�H date 
multicanal �ú�L software dedicat 
 
2. Rezultatele etapei  
�5�H�]�X�O�W�D�W�H�O�H���D�F�W�L�Y�L�W��� �L�L���G�H���F�H�U�F�H�W�D�U�H���G�H�V�I���ú�X�U�D�W�H���v�Q���F�D�G�U�X�O��Etapei 1 a proiectului, sunt constituite de 
�X�U�P��toarele livrabile: 
L1- Studiu  �S�U�L�Y�L�Q�G�� �P�D�Q�D�J�H�P�H�Q�W�X�O�� �F�D�O�L�W��� �L�L�� �D�S�H�L�� �S�R�W�D�E�L�O�H�� �O�D�� �Q�L�Y�H�O�� �Q�D� �L�R�Q�D�O, livrabil pentru  
Activitatea 1.1  
L2-�6�W�X�G�L�X�� �W�H�K�Q�L�F�� �G�H�� �D�Q�D�O�L�]���� �D�� �V�R�O�X� �L�L�O�R�U�� �G�H�� �P�R�Q�L�W�R�U�L�]�D�U�H�� �L�Q�I�R�U�P�D�W�L�]�D�W���� �D�� �S�D�U�D�P�H�W�U�L�O�R�U��
microbiologici ai apei, livrabil pentru  Activitatea 1.2  
L3-�6�W�X�G�L�X�� �G�H�� �G�H�W�H�F�W�D�U�H�� �ú�L�� �F�D�U�D�F�W�H�U�L�]�D�U�H�� �D�� �W�X�O�S�L�Q�L�O�R�U�� �E�D�F�W�H�U�L�H�Q�H, livrabil pentru  Activitatea 
1.3  
L4-�7�H�K�Q�R�O�R�J�L�H���G�H���P�R�Q�L�W�R�U�L�]�D�U�H���L�Q�I�R�U�P�D�W�L�]�D�W�����D���S�D�U�D�P�H�W�U�L�O�R�U���P�L�F�U�R�E�L�R�O�R�J�L�F�L���D�L���D�S�H�L���S�R�W�D�E�L�O�H��
( inclusiv Lista cu �L�Q�V�W�U�X�P�H�Q�W�D� �L�D �Q�H�F�H�V�D�U�� �Y�D�O�L�G���U�L�L tehnologiei de monitorizare)�� �úi Descriere 
�S�U�R�F�H�G�X�U�L���G�H���F�R�Q�W�U�R�O���S�H�Q�W�U�X���Y�H�U�L�I�L�F�D�U�L�O�H���F�X�U�H�Q�W�H���S�U�L�Y�L�Q�G���F�D�O�L�W�D�W�H�D���D�S�H�L���G�H�V�W�L�Q�D�W�����F�R�Q�V�X�P�X�O�X�L��
�X�P�D�Q���� �L�Q�� �F�R�Q�I�R�U�P�L�W�D�W�H�� �F�X�� �U�H�J�O�H�P�H�Q�W�D�U�L�O�H�� �L�Q�� �Y�L�J�R�D�U�H���� �(�O�D�E�R�U�D�U�H�� �P�H�W�R�G�R�O�R�J�L�H�� �G�H�� �D�Q�D�O�L�]��  , 
livrabil pentru  Activitatea 1.4  
L5-�'�R�X���� �F�R�P�X�Q�L�F���U�L�� �ú�W�L�L�Q� �L�I�L�F�H����“Conceptual Model of Computerized Nationwide Scale 
Multiparameter Monitoring System for Drinking Water Quality ” si ”Detection of 
waterborne pathogenic bacteria using immunofluorescence technique�´�� �úi Pagina web 
 livrabile pentru  Activitatea 1.5 
L6- �3�U�R�G�X�V���0�(���0�R�G�X�O���H�O�H�F�W�U�R�Q�L�F���S�R�U�W�D�E�L�O���ú�L���V�R�I�W�Z�D�Ue dedicat livrabil pentru  Activitatea 1.6  
Pentru activitatea de predare s-a realizat, conform instruc�.inilor UEFISCDI, prezentul document, 
Raport tehnico-�ú�W�L�L�Q� �L�I�L�F���G�H���H�W�D�S�������S�U�H�F�X�P���V�L��������Rapoarte tehnico-���ú�W�L�L�Q� ifice pentru �D�F�W�L�Y�L�W��� i, care 
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�U�H�S�U�H�]�L�Q�W���� �R�� �V�L�Q�W�H�]����a aces�W�R�U�� �O�L�Y�U�D�E�L�O�H���� �5�D�S�R�U�W�X�O�� �G�H�� �H�W�D�S���� �V�H�� �U�H�J���V�H�ú�W�H�� �S�H�� �S�D�J�L�Q�D�� �G�H�� �L�Q�W�H�U�Q�H�W�� �D��
proiectului.  
 
3. Descrierea �útiin � �L�I�L�F�����ú�L���W�H�K�Q�L�F���� 

În continuare, se descriu succint, tehnic �úi �útiin� ific, obiectivele �úi rezultatele ob� inute în 
cadrul Etapei 1 a proiectului, prezentate detaliat, î�Q���O�L�Y�U�D�E�L�O�H�O�H���P�D�L���V�X�V���H�Q�X�Q� �D�W�H�� 

L1- Studiu  �S�U�L�Y�L�Q�G�� �P�D�Q�D�J�H�P�H�Q�W�X�O�� �F�D�O�L�W��� �L�L�� �D�S�H�L�� �S�R�W�D�E�L�O�H�� �O�D�� �Q�L�Y�H�O�� �Q�D� �L�R�Q�D�O, livrabil pentru  
Activitatea 1.1,   a analizat �U�H�J�O�H�P�H�Q�W���U�L�Oe la nivel �Q�D� �L�R�Q�D�O  �ú�L �L�Q�W�H�U�Q�D� �L�R�Q�D�O în domeniul 
managementului apei (Directiva Cadru pentru Apa (2000/60/EC), Directiva 98/83/CE, Directiva 
(UE) 2015/1787, �/�H�J�H�D�� �Q�U���� �������� �G�L�Q�� ���� �L�X�O�L�H�� ������������ �U�H�S�X�E�O�L�F�D�W���� �v�Q�� ���������� ���0���2���Q�U���������� �G�L�Q�� ������
�G�H�F�H�P�E�U�L�H�� ������������ �ú�L�� �P�R�G�L�I�L�F�D�W�����F�R�P�S�O�H�W�D�W���� �F�X�� �2�U�G�R�Q�D�Q� �D�� �Q�U���������G�L�Q�� ���� �V�H�S�W�H�P�E�U�L�H�� ��������),  tipurile 
de monitorizare, parametrii de monitorizare, valorile admisibele�� �ú�L�� �I�U�H�F�Y�H�Q� �H�O�H�� �U�H�O�H�Y�D�Q�W�H�� �G�H��
prelevare a probelor. 

�$�Y�v�Q�G���v�Q���Y�H�G�H�U�H���R�E�L�H�F�W�L�Y�H�O�H���S�U�R�L�H�F�W�X�O�X�L���%�,�2�:�$�7�(�5���ú�L���F�D���X�U�P�D�U�H���D���V�W�X�G�L�X�O�X�L���U�H�D�O�L�]�D�W�����V-
au selectat 3 specii bacteriene patogene, cu risc ridicat pentru sanatatea umana: Escherichia coli, 
Pseudomonas aeruginosa �úi Legionella sp.���� �S�H�� �E�D�]�D�� �F���U�R�U�D�� �V���� �V�H�� �H�O�D�E�R�U�H�]�H�� �P�H�W�R�G�R�O�R�J�L�D�� �G�H��
�D�Q�D�O�L�]�D���L�P�X�Q�R�I�O�R�U�H�V�F�H�Q�W�������S�O�D�Q�L�I�L�F�D�W�����S�H�Q�W�U�X���F�H�U�F�H�W�D�U�L�O�H���X�U�P�D�W�R�D�U�H�����6�H�O�H�F�W�D�U�H�D���D�F�H�V�W�R�U���E�D�F�W�H�U�L�L���V-a 
facut avînd î�Q�� �Y�H�G�H�U�H�� �D�W�k�W�� �L�P�S�X�Q�H�U�L�O�H�� �O�H�J�L�V�O�D�W�L�Y�H�� �D�F�W�X�D�O�H�� �S�U�L�Y�L�Q�G�� �F�D�O�L�W�D�W�H�D�� �D�S�H�L�� �G�H�V�W�L�Q�D�W����
�F�R�Q�V�X�P�X�O�X�L�� �X�P�D�Q���� �F�v�W�� �ú�L�� �W�H�Q�G�L�Q�W�H�O�H�� �O�D�� �Q�L�Y�H�O�� �P�R�Q�G�L�D�O�� �S�U�L�Y�L�Q�G�� �P�R�Q�L�W�R�U�L�]�D�U�H�D�� �S�D�U�D�P�H�W�U�L�O�R�U��
�P�L�F�U�R�E�L�R�O�R�J�L�F�L���F�D�U�H���S�R�W���D�I�H�F�W�D���V���Q���W�D�W�H�D���X�P�D�Q���� 
L2-�6�W�X�G�L�X�� �W�H�K�Q�L�F�� �G�H�� �D�Q�D�O�L�]���� �D�� �V�R�O�X� �L�L�O�R�U�� �G�H�� �P�R�Q�L�W�R�U�L�]�D�U�H�� �L�Q�I�R�U�P�D�W�L�]�D�W���� �D�� �S�D�U�D�P�H�W�U�L�O�R�U��
microbiologici ai apei, livrabil pentru  Activitatea 1.2  

Studiul realizat în cadrul���D�F�W�L�Y�L�W��� �L�L���$�����������S�U�H�]�L�Q�W�������D�O���W�X�U�L���G�H���R�E�L�H�F�W�L�Y���ú�L���G�R�P�H�Q�L�X�O���D�E�R�U�G�D�W����
�V�L�W�X�D� �L�D���S�H���S�O�D�Q���P�R�Q�G�L�D�O���ú�L���Q�D�W�L�R�Q�D�O���D���D�E�R�U�G��rilor referitoare la p�U�R�F�H�V�X�O���G�H���P�R�Q�L�W�R�U�L�]�D�U�H���D���F�D�O�L�W��� ii 
�D�S�H�L�� �S�R�W�D�E�L�O�H���� �� �S�D�U�W�L�F�X�O�D�U�L�W��� �L�O�H�� �S�U�R�F�H�V�X�O�X�L�� �G�H�� �P�R�Q�L�W�R�U�L�]�D�U�H�� ���� �D�U�K�L�W�H�F�W�X�U�D�� �H�O�H�P�H�Q�W�H�Oor de 
�P�R�Q�L�W�R�U�L�]�D�U�H�� �L�Q�I�R�U�P�D�W�L�]�D�W������ �I�D�F�W�R�U�L�L�� �S�U�R�S�X�ú�L�� �V���� �S�U�L�P�H�D�V�F���� �L�Q�I�R�U�P�D� �L�L�O�H�� �ú�L�� �P�R�G�X�O�� �O�R�U�� �G�H�� �X�W�L�O�L�]�D�U�H, 
�S�U�H�F�X�P���úi un capitol con�F�O�X�]�L�Y���X�Q�G�H���V�X�Q�W���S�U�H�]�H�Q�W�D�W�H���V�R�O�X� �L�L�O�H���S�U�R�S�X�V�H���D���V�H���L�P�S�O�H�P�H�Q�W�D���v�Q���F�D�G�U�X�O��
prezentului proiect.  
 �3�U�H�]�H�Q�W�D�U�H�D�� �V�L�W�X�D� �L�H�L�� �Se plan mondial s-a concretizat într-�R�� �� �G�R�F�X�P�H�Q�W�D�U�H�� �D�Q�D�O�L�W�L�F���� �D��
instrumenta� �L�H�L�� �K�D�U�G�Z�D�U�H�� �úi software�� �V�S�H�F�L�I�L�F���� �F�R�Q�W�U�R�O�X�O�X�L�� �S�D�U�D�P�H�W�U�L�O�R�U�� �I�L�]ico chimici, respectiv 
microbiologici���F�D�U�H���V�H���P�R�Q�L�W�R�U�L�]�H�D�]�����v�Q���P�D�Q�D�J�H�P�H�Q�W�X�O���D�S�H�L���S�R�W�D�E�L�O�H�� 
  �$�X�� �I�R�V�W�� �S�U�H�]�H�Q�W�D�W�H�� �F�D�U�D�F�W�H�U�L�V�W�L�F�L�O�H�� �W�H�K�Q�L�F�H�� �ú�L�� �I�X�Q�F� �L�R�Q�D�O�H�� �D�O�H�� �X�U�P�D�W�R�D�U�H�O�R�U�� �F�D�W�H�J�R�U�L�L�� �G�H��
produse ha�U�G�Z�D�U�H���V�W�D� �L�R�Q�D�U�H�� �úi portabile) de monitorizare parametri fizico chimici, respectiv 
microbiologici���� �D�Q�D�O�L�]�R�D�U�H�� �úi senzori (analogi, digitali�� �úi smart) de pH, �G�H�� �W�H�P�S�H�U�D�W�X�U��, de 
conductivitate (prin contact, non- contact, rezistivi), de oxigen dizolvat �v�Q���D�S�������G�H���F�R�Q� inut total 
de oxigen, de oxido-reducere, �G�H���P���V�X�U�D�U�H���D���F�R�Q�F�H�Q�W�U�D� iei de CO2, de clor, de dioxid de siliciu, 
�G�H�� �D�P�R�Q�L�X�� �ú�L�� �Q�L�W�U�D� i, de turbiditate, de conductivitate,�� �H�O�H�F�W�U�R�]�L�� �G�H�� �U�H�I�H�U�L�Q�W��, senzori 
multiparametrici, sisteme multiparametrice pentr�X���D�Q�D�O�L�]�D���D�S�H�L�����F�X���I�X�Q�F� �L�L���G�H���V�W�R�F�D�U�H���ú�L���W�U�D�Q�V�P�L�V�L�H��
�O�D���G�L�V�W�D�Q� ��,���V�W�D� �L�L���P�R�E�L�O�H���G�H���P�R�Q�L�W�R�U�L�]�D�U�H���D�S�������V�W�D� ii ���D�X�W�R�P�D�W�H���G�H���S�U�H�O�H�Y�D�U�H���S�U�R�E�H���D�S��, controllere 
digitale multiparametrice, aparatura de laborator pen�W�U�X�� �O�D�E�R�U�D�W�R�D�U�H�� �P�L�F�U�R�E�L�R�O�R�J�L�F�H�� �úi chimice, 
microscoape. 

S-au analiz�D�W�� �S�U�R�G�X�V�H�O�H�� �X�Q�R�U�� �I�L�U�P�H�� �L�Q�W�H�U�Q�D� ionale consacrate, multe din ele 
comercializându-�ú�L�� �S�U�R�G�X�V�H�O�H�� �ú�L�� �S�H�� �S�L�D� �D�� �Q�D� �L�R�Q�D�O������SyScom, Evitronic, Hanna Instruments, 
Libelium, Leika, Nengshy analytical sensors ltd. 

�2�� �D�O�W���� �F�D�W�H�J�R�U�L�H�� �G�H�� �S�U�R�G�X�V�H�� �K�D�U�G�Z�D�U�H�� �D�Q�D�O�L�]�D�W�H�� �W�H�K�Q�L�F�� �ú�L�� �I�X�Q�F� �L�R�Q�D�O�� �vn cadrul studiului a 
fost cea a modulel�R�U���Z�L�U�H�O�H�V�V�������S�U�R�G�X�V�H���F�D�U�H���L�Q�W�U�����vn arhitectura de configurare a demonstratorului 
care face obiectul prezentului proiect. Au fost prezentate produsele firmelor: AMBER wireless 
GmbH. Laird Technologies, CORONIS, Nordic Semiconductor, Texas Instruments ,  
MICROSEMI , TELIT.  

Produsele software descrise în cadrul studiului sunt �D�S�O�L�F�D� ii software �úi biblioteci de 
programe pentru v�L�G�H�R�L�Q�V�S�H�F� �L�D�� �ú�L�� �D�Q�D�O�L�]�D�� �L�P�D�J�L�Q�L�L���� �X�W�L�O�H�� �S�H�Q�W�U�X�� �G�H�W�H�U�P�L�Q��rile parametrilor 
microbiologici ai apei potabile:  EBImage, CELL PROFILER, Camellia Library, CImg Library,  
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Magick++ Library, Adobe Generic Image Library GIL, Simd Library, VIPS,  LTI Library  
Image Apprentice . 

Capitolul privind arhitectura elementelor de monitoriza�U�H���L�Q�I�R�U�P�D�W�L�]�D�W�� a fost la rândul lui 
�V�W�U�X�F�W�X�U�D�W���v�Q���G�R�X�� subcapitole principale: arhitectura elementelor de m��surare �úi vizualizare, care 
�H�Y�L�G�H�Q� �L�D�]���� �L�Q�V�W�U�X�P�H�Q�W�D� �L�D�� �F�D�U�H�� �V�H�� �Y�D�� �I�R�O�R�V�L�� �v�Q�� �F�D�G�U�X�O�� �S�U�R�L�H�F�W�X�O�X�L�� �S�H�Q�W�U�X���� �D�F�K�L�]�L� ia imaginilor 
probelor microbiologice �úi respectiv, arhi�W�H�F�W�X�U�D�� �X�Q�H�O�W�H�O�R�U�� �V�R�I�W�Z�D�U�H�� �G�H�� �P��surare �úi vizualizare 
�F�D�U�H�� �S�U�H�]�L�Q�W���� �� �I�X�Q�F� �L�L�O�H�� �G�H���D�Q�D�O�L�]���� �úi procesa�U�H�� �D�� �L�P�D�J�L�Q�L�O�R�U�� �G�L�J�L�W�D�O�H�� �X�W�L�O�H�� �v�Q�� �G�H�W�H�U�P�L�Q���U�L�O�H��
�P�L�F�U�R�E�L�R�O�R�J�L�F�H�� �S�U�H�F�X�P�� �úi organigramele pentru pachetul de programe software care se vor 
�U�H�D�O�L�]�D���v�Q���H�W�D�S�D���X�U�P��toare de derulare a proiectului. 

Au fost prezentate�� �H�O�H�P�H�Q�W�H�� �G�H�� �D�Q�D�O�L�]���� �úi procesare a imaginilor digitale���� �S�U�H�F�X�P�� �ú�L��
caracteristicile mediului de dezvoltare software NI Vision de la National Instruments �úi ale 
Bibliotecii de programare OpenCV. 

 Au fost prezentate studii de caz pentru probe microbiologice puse la dispozitie de 
ECOIND folosind Vision Assistant.  

Într-un alt subcapitol al studiului au fost descrise �P�R�G�D�O�L�W��� �L�� �G�H�� transmitere wireless la 
�G�L�V�W�D�Q� ���� �D�� �G�D�W�H�O�R�U���� �F�X�� �S�U�H�]�H�Q�W�D�U�H�D�� �F�H�U�L�Q� �H�L�� �G�H�� �F�R�Q�V�X�P��energetic red�X�V�� �L�P�S�X�V���� �G�H�� �V�S�H�F�L�I�L�F�D� �L�L�O�H��
proiectului.  
L3-�6�W�X�G�L�X�� �G�H�� �G�H�W�H�F�W�D�U�H�� �ú�L�� �F�D�U�D�F�W�H�U�L�]�D�U�H�� �D�� �W�X�O�S�L�Q�L�O�R�U�� �E�D�F�W�H�U�L�H�Q�H, livrabil pentru  Activitatea 
1.3  

În cadrul acestui studiu preliminar au fost caracterizate principalele moduri de interac� ii 
dintre celule, tipurile���G�H���F�R�P�X�Q�L�F�D�U�H���L�Q�W�H�U�F�H�O�X�O�D�U�������G�D�U���úi tipuril�H���G�H���U�H�F�H�S�W�R�U�L���F�H�O�X�O�D�U�L���L�P�S�O�L�F�D� �L���v�Q��
�F�R�P�X�Q�L�F�D�U�H�D���L�Q�W�H�U�F�H�O�X�O�D�U�����úi �P�H�F�D�Q�L�V�P�H���G�H���F�R�P�X�Q�L�F�D�U�H���F�H�O�X�O�D�U��. 
Au fost caracterizate mai m�X�O�W�H���W�L�S�X�U�L���G�H���U�H�F�H�S�W�R�U�L���S�U�H�]�H�Q� i la nivel celular, printre care amintim: 
�� Receptori intracelulari ���U�H�F�H�S�W�R�U�L�� �F�X�S�O�D� i cu �K�R�U�P�R�Q�L�� �V�W�H�U�R�L�]�L���� �K�R�U�P�R�Q�L�� �F�X�S�O�D� i cu hormoni 

retinoizi, receptorii hormonilor tiroidieni); 
-  citoplasmatici  
-  nucleari  

�� Receptori lega� i de membran�� –�� �D�F�H�út�L�� �U�H�F�H�S�W�R�U�L�� �X�W�L�O�L�]�H�D�]�� celule pentru a transforma un 
semnal di�Q���H�[�W�H�U�L�R�U���v�Q���U��spuns celular ;  

- receptori ion-canal / ionotropici,  
- �U�H�F�H�S�W�R�U�L���P�H�W�D�E�R�W�U�R�S�L�F�L�����F�X�S�O�D� i cu enzime / kinaze, cupla� i cu proteine G). 
�3�H�Q�W�U�X�� �L�G�H�Q�W�L�I�L�F�D�U�H�D�� �L�Q�W�H�U�D�F� iilor de tip ligand-�U�H�F�H�S�W�R�U�� �D�� �I�R�V�W�� �V�H�O�H�F�W�D�W�� metoda care se 

�E�D�]�H�D�]�����S�H���U�H�D�F� ia antigen-anticorp (Ag-Ac).  
L4-�7�H�K�Q�R�O�R�J�L�H���G�H���P�R�Q�L�W�R�U�L�]�D�U�H���L�Q�I�R�U�P�D�W�L�]�D�W�����D���S�D�U�D�P�H�W�U�L�O�R�U���P�L�F�U�R�E�L�R�O�R�J�L�F�L���D�L���D�S�H�L���S�R�W�D�E�L�O�H��
( inclusiv Lista cu �L�Q�V�W�U�X�P�H�Q�W�D� �L�D �Q�H�F�H�V�D�U�� �Y�D�O�L�G���U�L�L tehnologiei de monitorizare), livrabil pentru  
Activitatea 1.4  
În cadrul A1.4. ECOIND a realizat Descriere proceduri de control pentru verificarile curente 
privind calitatea a�S�H�L�� �G�H�V�W�L�Q�D�W���� �F�R�Q�V�X�P�X�O�X�L�� �X�P�D�Q���� �v�Q�� �F�R�Q�I�R�U�P�L�W�D�W�H�� �F�X�� �U�H�J�O�H�P�H�Q�W���U�L�O�H�� �vn 
vigoare���úi a elaborat���P�H�W�R�G�R�O�R�J�L�H���G�H���D�Q�D�O�L�]������ 

Metodologia �G�H���G�H�W�H�F� ie a bacteriilor patogene din���D�S�D���S�R�W�D�E�L�O�� elaborat�����V�H���E�D�]�H�D�]����
�S�H���U�H�D�F� ia antigen-anticorp (Ag-Ac). Vizualizarea complexelor antigen-anticorp s-a efectuat prin 
interme�G�L�X�O�� �P�L�F�U�R�V�F�R�S�L�H�L�� �G�H�� �I�O�X�R�U�H�V�F�H�Q� ��. Ast�I�H�O���� �S�U�L�Q�� �F�X�S�O�D�U�H�D�� �X�Q�H�L�� �V�X�E�V�W�D�Q� e fluorescente cu 
�D�Q�W�L�F�R�U�S�L���V�H���R�E� in anticorpi �I�O�X�R�U�H�V�F�H�Q� �L���F�D�U�H���V�H���I�L�[�H�D�]�� pe antigenul omolog ce induc complexe 
imunofluorescente, observab�L�O�H���S�U�L�Q���H�[�D�P�L�Q�D�U�H�D���P�L�F�U�R�V�F�R�S�L�F�����v�Q���O�X�P�L�Q�� UV. 
S-au selectat 3 specii bacteriene pat�R�J�H�Q�H���� �F�X�� �U�L�V�F�� �U�L�G�L�F�D�W�� �S�H�Q�W�U�X�� �V���Q���W�D�W�H�D�� �X�P�D�Q��: Escherichia 
coli, Pseudomonas aeruginosa �,i Legionella sp., pentru a�S�O�L�F�D�U�H�D�� �P�H�W�R�G�R�O�R�J�L�H�L�� �G�H�� �D�Q�D�O�L�]����
�L�P�X�Q�R�I�O�R�U�H�V�F�H�Q�W��. Pen�W�U�X�� �W�X�O�S�L�Q�L�O�H�� �E�D�F�W�H�U�L�H�Q�H�� �O�X�D�W�H�� �v�Q�� �V�W�X�G�L�X�� �v�Q�� �D�F�H�D�V�W���� �H�W�D�S������ �úi anume: 
Escherichia coli, Pseudomonas aeruginosa s-au utilizat anticorpii: anticorpul policlonal anti – E. 
coli marcat cu FITC (Novus Biologicals, CO, USA) �F�D�U�H���D�E�V�R�D�U�E�H���O�X�P�L�Q�D���L�Q�F�L�G�H�Q�W�����O�D���O�X�Q�J�L�P�H�D��
�G�H�� �X�Q�G���� �”�������Q�P�� �ú�L�� �H�P�L�W�H�� �v�Q�� �O�X�P�L�Q�D�� �Y�H�U�G�H�� �úi respectiv, anticorpul monoclonal anti – P. 
aeruginosa marcat cu Alexa Fluor (Novus Biologicals, CO, USA) care absoarbe lumina 
�L�Q�F�L�G�H�Q�W�� la lungimea de unda 630-���������Q�P���ú�L���H�P�L�W�H���vn lumina rosie. 
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Analiza microscopic�� s-a realizat utilizând atât micros�F�R�S�X�O�� �F�X�� �L�Q�Y�H�U�V�L�H�� �/�(�,�.�$�� �'�0�L������ �F�k�W�� �úi 
microscopul confocal L�(�,�.�$���'�0�����7�&�6���6�3�(���O�D���R���P�D�J�Q�L�I�L�F�D� �L�H���G�H�������;���S�H�Q�W�U�X���F�H�O�H���G�R�X�� tipuri de 
�P�D�U�N�H�U�L�� �I�O�X�R�U�H�V�F�H�Q� i (488 nm pentru E. Coli; 532 nm pentru P.aeruginosa������ �G�D�U�� �ú�L�� �v�Q�� �O�X�P�L�Q�D��
�W�U�D�Q�V�P�L�V��. Toate su�V�S�H�Q�V�L�L�O�H�� �E�D�F�W�H�U�L�H�Q�H�� �D�Q�D�O�L�]�D�W�H�� �v�Q�� �O�X�P�L�Q�D�� �W�U�D�Q�V�P�L�V���� �D�X�� �H�Y�L�G�H�Q� �L�D�W�� �R�� �S�U�H�]�H�Q� ����
�E�D�F�W�H�U�L�D�Q���� �U�R�E�X�V�W������ �F�H�H�D�� �F�H�� �Q�X�� �V-�D�� �v�Q�W�D�P�S�O�D�W�� �v�Q�� �F�D�]�X�O�� �X�W�L�O�L�]��rii apei distilate (proba martor) în 
locul suspensiilor bacteriene. 
Analiza tulpinii bacteriene pure E.coli �v�Q���O�X�P�L�Q�D���W�U�D�Q�V�P�L�V�� (Figura a), precum �úi în fluorescen� �� 

�V�S�H�F�L�I�L�F�� (Figura b) pentru fluocromi emiten� i în lumina verde (500-529nm) prin microscopie 
fluorescent�� FITC Magnifica� ie de 63X 

 
Analiza tulpinii bacteriene pure Pseudomonas aeruginosa în lumina transmis�� (Figura c), 

precum �úi în fluorescen� �� specific�� (Figura d)  pentru fluorocromi emiten� i în lumina ro�úie (630-
669nm) prin microscopie fluorescent�� AlexaFluor647. Magnifica� ie de 63X 

Microscop Leika DMi8, 63x 
a 

b Microscop Leika DMi8, 63x 
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Specifi�F�L�W�D�W�H�D�� �D�Q�W�L�F�R�U�S�L�O�R�U�� �D�� �I�R�V�W�� �S�X�V���� �v�Q�� �H�Y�L�G�H�Q� ���� �S�H�Q�W�U�X�� �R�� �S�U�R�E���� �F�R�Q�W�U�R�O�� �Q�H�J�D�W�L�Y�� �vn care s-a 
utilizat bacteria gram-�S�R�]�L�W�L�Y�� Enterococcus faecalis �F�D�U�H�� �Q�X�� �D�� �I�R�V�W�� �U�H�F�X�Q�R�V�F�X�W���� �G�H�� �Q�L�F�L�X�Q��
anticorp,în ciuda pre�]�H�Q� �H�L���U�R�E�X�V�W�H���D���E�D�F�W�H�U�L�L�O�R�U���vn proba de analizat. 
Metoda �G�H���D�Q�D�O�L�]�D���L�P�X�Q�R�I�O�X�R�U�H�V�F�H�Q�W�� s-a verificat prin analizarea unei suspensii bacteri�H�Q�H���P�L�[�W�� 
�I�R�U�P�D�W�� din tulpinile bacteriene pure E.coli si P.aeruginosa�� �ú�L�� �V-�D�� �R�E�V�H�U�Y�D�W�� �F�����F�H�O�H�� �G�R�X�� tulpini 
bateriene���V�X�Q�W���L�G�H�Q�W�L�I�L�F�D�W�H���V�S�H�F�L�I�L�F���v�Q���I�X�Q�F�W�L�H���G�H���D�Q�W�L�F�R�U�S�L�L���I�R�O�R�V�L� i.  

c 

d 

Microscop Leika DMi8, 63x 

Microscop Leika DMi8, 63x 
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�,�G�H�Q�W�L�I�L�F�D�U�H�D���V�S�H�F�L�I�L�F�� a tulpinilor bacteriene pure  P. Aeruginosa si E.coli 
(microscopie fluorescenta AlexaFluor 647; imagine microscopie fluorescenta FITC) 
 

�6�X�V�S�H�Q�V�L�H�� �E�D�F�W�H�U�L�D�Q�� mixt�� �I�R�U�P�D�W�� din tulpinile bacteriene pure E.coli�� �úi P.aeruginosa 
(microscopie fluorescenta FITC si AlexaFluor 647. Magnificatie de 63X) 

�Ì�Q�� �H�W�D�S�D�� �X�U�P���W�R�D�U�H�� �D���S�U�R�L�H�F�W�X�O�X�L���� �F�H�U�F�H�W��rile vor continua pentru identificarea bacteriilor 
Legionella pneumophila prin me�W�R�G�R�O�R�J�L�D�� �G�H�� �D�Q�D�O�L�]���� �L�P�X�Q�R�I�O�X�R�U�H�V�F�H�Q�W���� �H�O�D�E�R�U�D�W�D�� �vn cadrul 
etapei 1/2017 a proiectului.  
 În cadrul activitatii A1.4. INCDMTM a realizat tehnolog�L�D���G�H���P�R�Q�L�W�R�U�L�]�D�U�H���L�Q�I�R�U�P�D�W�L�]�D�W������
care �F�R�Q� �L�Q�H���X�U�P���W�R�D�U�H�O�H���G�L�U�H�F� ii de abordare distincte: identificarea parametrilor microbiologici 

Microscop Leika DM6 TCS SPE, 63x 
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in imagini digitale, �D�F�K�L�]�L� �L�R�Q�D�U�H�D�� �G�H�� �O�D�� �V�H�Q�]�R�U�L�� �D�� �S�D�U�D�P�H�W�U�L�O�R�U�� �I�L�]�L�F�R-chimici si transmiterea 
�G�D�W�H�O�R�U���F���W�U�H���D�X�W�R�U�L�W�D�W�H�D���F�R�Q�W�U�D�F�W�D�Q�W��. 
�7�H�K�Q�R�O�R�J�L�D�� �G�H�� �S�U�H�O�X�F�U�D�U�H�� �L�P�D�J�L�Q�L�� �P�L�F�U�R�V�F�R�S�L�F�H�� �D�� �I�R�V�W�� �U�H�D�O�L�]�D�W���� �I�R�O�R�V�L�Q�G�� �S�U�R�J�U�D�P�X�O�� �1�,�� �9�L�V�L�R�Q 
Assist�D�Q�W���� �7�H�K�Q�R�O�R�J�L�H�� �G�H�� �P��surare a parametrilor microbiologici s-a efectuat pe studii de caz, 
puse la dispozitie de ECOIND (care au f��cut obiectul Metodologiei descrise mai sus). 
Tehnologia de identificare a coloniilor de bacterii Pseudomonas Aeruginosa , folos�L�Q�G���P���ú�W�L��
de imagine 
Etapa nr. 1 �&�U�H�D�U�H���P�D�V�F�����L�P�D�J�L�Q�H�������I�R�O�R�V�L�Q�G���1�,���9�L�V�L�R�Q���$�V�V�L�V�W�D�Q�W��Fig. 1 

 
Fig. 1 

Etapa nr. 2 �0�D�V�F�D�U�H���L�P�D�J�L�Q�H���P�L�F�U�R�V�F�R�S�L�F���������I�R�O�R�V�L�Q�G���1�,���9�L�V�L�R�Q���$�V�V�L�V�W�D�Q�W���)�L�J������ 

 
Fig. 2 

�7�D�E�H�O�X�O���Q�U���������F�R�Q� �L�Q�H���I�L�ú�D���I�L�O�P���D���R�S�H�U�D� �L�L�O�R�U���G�H���S�U�H�O�X�F�U�D�U�H���D���L�P�D�J�Lnilor microscopice���ú�L���7�D�E�H�O�X�O���Q�U����
�����F�R�Q� �L�Q�H���P�D�V�F�D�U�H�D���L�P�D�J�L�Q�L�L���P�L�F�U�R�V�F�R�S�L�F�H���S�H�Q�W�U�X���H�Y�L�Q�G�H�Q� �L�H�U�H�D���]�R�Q�H�O�R�U���G�H���L�Q�W�H�U�H�V�� 
Etapa 1         Tabelul nr. 1 
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Etapa 2          Tabelul nr. 2 

  

 

Fundalul imaginii este colorat în galben pentru a 
�H�Y�L�G�H�Q� �L�D���]�R�Q�D���G�H���L�Q�W�H�U�H�V 
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�6�H���R�E� �L�Q���]�R�Q�H�O�H���G�H���F�R�O�R�Q�L�L���F�X���E�D�F�W�H�U�L�D���3�V�H�X�G�R�P�R�Q�D�V���$�H�U�X�J�L�Q�R�V�D�� 
�7�H�K�Q�R�O�R�J�L�D���G�H���L�G�H�Q�W�L�I�L�F�D�U�H���D���F�R�O�R�Q�L�L�O�R�U���G�H���E�D�F�W�H�U�L�L���(�����&�R�O�L�������I�R�O�R�V�L�Q�G���P���ú�W�L���G�H���L�P�D�J�L�Q�H 
 
Etapa nr. 1���&�U�H�D�U�H���P�D�V�F�����L�P�D�J�L�Q�H�������I�R�O�R�V�L�Q�G���1�,���9�L�V�L�R�Q���$�V�V�L�V�W�D�Q�W�� Fig. 3 

 
Fig. 3 

�(�W�D�S�D���Q�U���������0�D�V�F�D�U�H���L�P�D�J�L�Q�H���P�L�F�U�R�V�F�R�S�L�F���� Fig. 4 

 
Fig.4 

Tabelul nr. 3���F�R�Q� �L�Q�H���I�L�ú�D���I�L�O�P���D���R�S�H�U�D� �L�L�O�R�U���G�H���S�U�H�O�X�F�U�D�U�H���D���L�P�D�J�L�Q�L�O�R�U���P�L�F�U�R�V�F�R�S�L�F�H 
Etapa nr. 1                   Tabel nr.3 
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�0�H�Q� �Lo�Q���P�� �F���� �L�P�D�J�L�Q�H�D�� �F�R�Q� �L�Q�H�� �G�R�D�U�� �F�R�O�R�Q�L�L�� �G�H�� �E�D�F�W�H�U�L�L�� �(���� �&�R�O�L���� �F�D�U�H�� �V�X�Q�W�� �H�Y�L�G�H�Q� �L�D�W�H�� �S�U�L�Q��
�L�P�X�Q�R�I�O�X�R�U�H�V�F�H�Q� �����V�S�H�F�L�I�L�F������ 
 
Tabelul nr. 4���F�R�Q� �L�Q�H���P�D�V�F�D�U�H�D���L�P�D�J�L�Q�L�L���P�L�F�U�R�V�F�R�S�L�F�H���S�H�Q�W�U�X���H�Y�L�Q�G�H�Q� �L�H�U�H�D���]�R�Q�H�O�R�U���G�H���L�Q�W�H�U�H�V�� 
Etapa nr. 2         Tabelul nr. 4 
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Fundalul imaginii este colorat în galben 
�S�H�Q�W�U�X���D���H�Y�L�G�H�Q� �L�D���]�R�Q�D���G�H���L�Q�W�H�U�H�V 

�6�H���R�E� �L�Q���]�R�Q�H�O�H���G�H���F�R�O�R�Q�L�L���F�X���E�D�F�W�H�U�L�D���(���&�R�O�L�� 
�'�H�V�F�U�L�H�U�H�D�� �W�H�K�Q�R�O�R�J�L�H�L�� �G�H�� �P��surare a parametrilor fizico- chimici ai apei potabile, care a 
�I�R�V�W���U�H�D�O�L�]�D�W�� pentru toate categoriile de senzori���D�F�K�L�]�L� �L�R�Q�D�W�L���vn cadrul proiectului. 
�$�X�� �I�R�V�W�� �U�H�D�O�L�]�D�W�H�� �S�U�R�F�H�G�X�U�L�O�H�� �G�H�� �F�D�O�L�E�U�D�U�H�� �S�H�Q�W�U�X�� �V�H�Q�]�R�U�L���� �F�R�Q�I�R�U�P�� �L�Q�G�L�F�D� �L�L�O�R�U�� �I�L�U�P�H�L��
�S�U�R�G�X�F���W�R�D�U�H���� �I�R�O�R�V�L�Q�G�X-�V�H�� �V�R�O�X� �L�L�� �G�H�� �F�D�O�L�E�U�D�U�H�� �D�F�K�L�]�L� �L�R�Q�D�W�H�� �G�H�� �O�D�� �D�F�H�H�D�ú�L�� �I�L�U�P���� Pentru testarea 
�I�X�Q�F� �L�R�Q���U�L�L�� �V�H�Q�]�Rrilor au fost realizate programe software pentru placa cu microcontroler din 
�F�R�P�S�R�Q�H�Q� ���� 
�5�H�]�X�O�W�D�W�H�O�H�� �R�E� �L�Q�X�W�H�� �F�X�� �V�H�Q�]�R�U�L�� �F�D�U�H�� �P���V�R�D�U���� �S�+���2�5�3���&�R�Q�G�X�F�W�L�Y�L�W�D�W�H�� �ú�L�� �7�H�P�S�H�U�D�W�X�U�D��sunt 
prezentate mai jos Fig. 5 
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Fig. 5 

 
�$�O�W���V�H�W���G�H���G�H�W�H�U�P�L�Q���U�L���D���I�R�V�W���H�I�H�F�Wual s�H�Q�]�R�U�L�L���F�D�U�H���P���V�R�D�U�����S�+���1�23���ú�L���7�H�P�S�H�U�D�W�X�U�D���� 
Rezultatele sunt prezentate mai jos Fig. 6 
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Fig.6 
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�'�H�V�F�U�L�H�U�H�D���W�H�K�Q�R�O�R�J�L�H�L���G�H���S�U�H�O�X�D�U�H���G�D�W�H���G�H���O�D���V�H�Q�]�R�U�L�L���V�P�D�U�W���S�H���L�Q�W�H�U�I�D� �����5�6�����������ú�L����
�W�U�D�Q�V�P�L�W�H�U�H�D���G�D�W�H�O�R�U���S�H���L�Q�W�H�U�I�D� �����5�)���F���W�U�H���J�D�W�H�Z�D�\  
Schema bloc pe�Q�W�U�X���K�D�U�G�Z�D�U�H���D�F�K�L�]�L� �L�H���G�D�W�H���G�H���O�D���V�H�Q�]�R�U�L���S�H���L�Q�W�H�U�I�D� �D���5�6������ este ���H�V�W�H���S�U�H�]�H�Q�W�D�W����
în Fig. 7 

 
Fig. 7 

�'�H�V�F�U�L�H�U�H�D�� �W�H�K�Q�R�O�R�J�L�H�L�� �G�H�� �W�U�D�Q�V�P�L�V�L�H�� �D�� �G�D�W�H�O�R�U�� �v�Q�� �5�D�G�L�R�� �)�U�H�F�Y�H�Q� ���� �ú�L�� �G�H�� �F�R�P�X�Q�L�F�D�U�H�� �O�D��
�G�L�V�W�D�Q� �����D���G�D�W�H�O�R�U���I�R�O�R�V�L�Q�G���R���U�H� �H�D���G�H���W�H�O�H�I�R�Q�L�H���P�R�E�L�O�� 
�'�X�S�����F�H���G�D�W�H�O�H���D�F�K�L�]�L� �L�R�Q�D�W�H���G�H���O�D���V�H�Q�]�R�U�L���D�X���D�M�X�Q�V���v�Q���P�H�P�R�U�L�D���S�U�R�F�H�V�R�U�X�O�X�L���F�D�U�H���H�F�K�L�S�H�D�]�����S�O�D�F�D��
�G�H�� �D�F�K�L�]�L� �L�H�� �ú�L�� �W�U�D�Q�V�P�L�W�H�U�H�� �G�D�W�H���� �V�H�� �Y�D�� �I�R�U�P�D�� �P�H�V�D�M�X�O�� �G�H�� �G�D�W�H�� �F�R�Q�I�R�U�P�� �S�U�R�W�R�F�R�O�X�O�X�L�� �V�W�D�Q�G�D�U�G�L�]�D�W��
�0�%�8�6���� �0�H�V�D�M�X�O�� �Y�D�� �I�L�� �H�P�L�V�� �S�U�L�Q�� �L�Q�W�H�U�I�D� �D�� �V�H�U�L�D�O���� �5�6�� �������� �F���W�U�H�� �F�D�U�G�X�O�� �5�)�� �F�X���F�D�U�H�� �H�V�W�H�� �H�F�K�L�S�D�W����
placa. �$�F�H�V�W���F�D�U�G���5�)���Y�D���H�P�L�W�H���v�Q���J�D�P�D���G�H���I�U�H�F�Y�H�Q� �������������0�K�]���F���W�U�H���J�D�W�H�Z�D�\�� Fig. 8 

 
Fig. 8 

Descrierea tehnologiei de preluare �ú�L��stocare date pe server dedicat  - Tabelul 5   
�6�R�I�W�Z�D�U�H���D�V�R�F�L�D�W���S�D�J�L�Q�L�L���Z�H�E���G�H�V�W�L�Q�D� �L�H�����F���W�U�H��
�F�D�U�H�� �H�V�W�H�� �G�L�U�H�F� �L�R�Q�D�W�� �P�H�V�D�M�X�O���� �Y�D�� �U�H�F�H�S� �L�R�Q�D��
datele primite, va identifica zona de payload 
�ú�L�� �Y�D�� �G�L�V�W�U�L�E�X�L�� �Y�D�O�R�U�L�O�H�� �Q�X�P�H�U�L�F�H�� �L�G�H�Q�W�L�I�L�F�D�W�H��
�F���W�U�H�� �E�D�]�D�� �G�H�� �G�D�W�H�� �S�U�L�P�D�U������ �3�U�H�O�X�F�U���U�L��
ulterioare vor identifica datele specifice 
�I�L�H�F���U�X�L���V�H�Q�]�R�U���ú�L���O�H���Y�D���v�Q�U�H�J�L�V�W�U�D���v�Q���E�D�]�H�O�H���G�H��
date asociate. 
Se va implemeta un sistem distribuit prin 
care datele de pe serverul regional vor fi 
�W�U�L�P�L�V�H�� �F���W�U�H�� �V�H�U�Y�H�U�X�O�� �Q�D� �L�R�Q�D�O���� �,�Q�W�H�U�I�D� �D�� �G�H��
�D�F�F�H�V�D�U�H�� �ú�L�� �U�D�S�R�U�W�D�U�H�� �V�H�� �Y�D�� �U�H�D�O�L�]�D�� �S�U�L�Q��
tehnologie Web, sub forma unor site-uri, cu 
�D�F�F�H�V�� �G�L�I�H�U�H�Q� �L�D�W�� �v�Q�� �I�X�Q�F� �L�H de tipul de 
utilizator. 
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L5-�'�R�X�����F�R�P�X�Q�L�F���U�L���ú�W�L�L�Q� �L�I�L�F�H���úi pagina Web a proiectului 
Cele doua �F�R�P�X�Q�L�F���U�L���ú�W�L�L�Q� �L�I�L�F�H sustinute în conferinte sunt: 
1:INCDMTM  �$�Q�F�D�� �$�W�D�Q�D�V�H�V�F�X���3�D�X�O�� �1�L�F�R�O�D�H�� �$�Q�F�X� �D���6�R�U�L�Q�� �6�R�U�H�D���&�R�Q�V�W�D�Q�W�L�Q�� �$�Q�J�K�H�O���'���Q�X� ��
Iulian Stanciu “Conceptual Model of Computerized Nationwide Scale Multiparameter 
Monitoring System for Drinking Water Quality ” , International Conference of 
MECHATRONICS & CYBER-MIXMECHATRONICS “ICOMECYME”,September 7th-8th 
2017,Bucharest,Romania, publicat in “Proceedings of the International Conference of 
Mechatronics and Cyber-MixMechatronics – 2017”, pages 29..36, eBook ISBN 978-3-319-
63091-5, Softcover ISBN 978-3-319-63090-8, Series ISSN 2367-3370 
�$�U�W�L�F�R�O�X�O���V�X�V� �L�Q�X�W���v�Q���F�R�Q�I�H�U�L�Q� �����S�R�D�W�H���I�L���U�H�J���V�L�W���O�D���X�U�P���W�R�D�U�H�O�H���O�L�Q�N-uri : 
http://incdmtm.ro/icomecyme2017/index.php?page= 
http://www.springer.com/us/book/9783319630908 
�$�F�H�O�D�ú�L�� �D�U�W�L�F�R�O�� �D �I�R�V�W�� �S�X�E�O�L�F�D�W�� �ú�L�� �v�Q��International Journal of Mechatronics and Applied 
Mechanics , nr. 1/2017 (www.ijomam.com), la paginile 154..158, eISSN:   ISSN 2559 - 6497 ,  
ISSN-L 2559 - 6497 ,  revista fiind inclusa in bazele de date Ebsco, SCOPUS si PROQUEST. 
2.ECOIND �0�L�K�D�L�� �1�L� ��-�/�D�]���U�� Irina Eugenia Lucaciu, C���W���O�L�Q�D Stoica, Alina Roxana 
Baciu”Detection of waterborne pathogenic bacteria using immunofluorescence technique”, 
4th World Congress and Expo on Applied Microbiology,November 29-December 01, 2017 
Madrid, Spain, ISSN 1948-5948,Vol. 9, Issue 6 
�$�U�W�L�F�R�O�X�O���V�X�V� �L�Q�X�W���v�Q���F�R�Q�I�H�U�L�Q� �����S�R�D�W�H���I�L���U�H�J���V�L�W���O�D���X�U�P���W�R�D�U�H�O�H���O�L�Q�N-uri 
https://microbiology.conferenceseries.com/speaker/2017/mihai-nita-lazar-national-research-and-
development-institute-for-industrial-ecology-ecoind-bucharest-romania 
https://microbiology.conferenceseries.com/2017/scientific-
program.php?day=2&sid=4057&date=2017-11-30 
�3�D�J�L�Q�D���Z�H�E���D�F�W�X�D�O�L�]�D�W�� a proiectului se gaseste la www.incdmtm.ro/biowater. 
L6- �3�U�R�G�X�V���0�(���0�R�G�X�O���H�O�H�F�W�U�R�Q�L�F���S�R�U�W�D�E�L�O���ú�L���V�R�I�W�Z�D�U�H���G�H�G�L�F�D�W livrabil pentru  Activitatea 1.6  
Modul�X�O���H�O�H�F�W�U�R�Q�L�F���D���I�R�V�W���S�U�R�L�H�F�W�D�W���úi realizat ca un modul electronic autonom energetic, portabil, 
�F�D�U�H���V�H���D�P�S�O�D�V�H�D�]�����³�O�D�� �I�D� �D�� �O�R�F�X�O�X�L�´���ú�L���F�D�U�H���W�U�D�Q�V�P�L�W�H���Z�L�U�H�O�H�V�V���G�D�W�H�O�H���F���W�U�H���V�H�U�Y�H�U�X�O���R�S�H�U�D�W�R�U�X�O�X�L��
�G�H���D�S�����S�R�W�D�E�L�O������ ���&�X���D�M�X�W�R�U�X�O���P�R�G�X�O�X�O�X�L��se preiau valori ale parametrilor  fizico-chimici de la o 
serie de senzori, am�S�O�D�V�D�W�L�� �L�Q�� �D�S�H�O�H�� �F�R�Q�W�D�P�L�Q�D�W�H���� �I���U���� �D�� �I�L�� �Q�H�F�H�V�D�U���� �S�U�H�]�H�Q� a operatorului uman 
�X�O�W�H�U�L�R�U���D�P�S�O�D�V��rii.  
�&�D�U�D�F�W�H�U�L�V�W�L���W�H�K�Q�L�F�H���ú�L���I�X�Q�F� ionale  

Microcontrollerul este de tip 430F5529, din familia cu consum redus MSP a firmei TI: 
a) capabilitatea de procesare a CPU: 
- arhitectura:  16 biti  
- viteza de lucru a CPU : maxim 25Mhz 
- �P��rimea memoriei de program : min. 128���.�%�����W�L�S���)�O�D�V�K�����S�R�D�W�H���I�L���H�[�W�L�Q�V�� cu memorie de 
tip F-RAM sau card SD. 
- memorie de lucru RAM: min 8-�.�%���F�X���U�H� inere 
- ceas de timp real, timer tip Watchdog ( oscilator RC separat ) 
�E�����L�Q�W�H�U�I�H� e ale CPU 
 - porturi  I/O  disponibile pentru comenzi sau semnalizare 
 -���L�Q�W�H�U�I�H� �H���S�H�Q�W�U�X���F�R�P�X�Q�L�F�D�U�H���S�H�U�L�I�H�U�L�F�� tip : UART, SPI, I2C. 
 - Convertor AD integrat cu urm��toarele caracteristici:  

 - num��r de canale:   8 
 -���U�H�]�R�O�X� �L�D:    12 bits 
 - timp de esantionare : 100Ksps 

c) gama ten�V�L�X�Q�L�O�R�U���G�H���O�X�F�U�X���D�O�H���&�3�8�����������S�k�Q�����O�D�����������9��–���S�R�D�W�H���I�L���D�V�L�J�X�U�D�W�� cu o baterie de  tip 
D, cu lithium cu o capacitate de min 13Ah sau cu acumulator. 
 - MSP430F5529 fiind con�F�H�S�X�W�� �V�S�H�F�L�D�O�� �S�H�Q�W�U�X�� �D�S�O�L�F�D� ii cu consum redus, alimentate cu 
�E�D�W�H�U�L�H�����D�V�L�J�X�U�� o serie de regimuri de lucru diferite, cu consumuri diferite de putere. Aceste 
moduri sunt : Run, Idle, Sleep, Deep Sleep. 

http://incdmtm.ro/icomecyme2017/index.php?page=
http://www.springer.com/us/book/9783319630908
http://www.ijomam.com),
https://microbiology.conferenceseries.com/speaker/2017/mihai-nita-lazar-national-research-and-
https://microbiology.conferenceseries.com/2017/scientific-
http://www.incdmtm.ro/biowater
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 - Ca���X�U�P�D�U�H������n regimul cel mai economic, consumul de putere este foarte scazut : 
  - 200 uA/Mhz  
  - 400 nA cu �F�H�D�V���G�H���W�L�P�S���U�H�D�O���ú�L���F�D�O�H�Q�G�D�U�����vn modul Sleep. 
d) Alte functii ale CPU 
- memorarea datelor: în func�œ�L�H�� �G�H�� �F�D�Q�W�L�W�D�W�H�D�� �G�H�� �G�D�W�H�� �V�W�R�F�D�W�H���� �H�V�W�H�� �S�R�V�L�E�L�O����alegerea unei 
solu�œ�L�L���S�H�Q�W�U�X���H�[�W�L�Q�G�H�U�H�D���F�D�S�D�F�L�W�D�W�L�L���G�H���V�W�R�F�D�U�H���D���P�L�F�U�R�F�R�Q�W�U�R�O�H�U�X�O�X�L���F�X���P�H�P�R�U�L�H���H�[�W�H�U�Q�������F�D�U�G��
SD sau F-RAM). 
În Figura 9���V�H���S�U�H�]�L�Q�W�����Y�H�G�H�U�H�D���G�H���M�R�V���D���S�O���F�L�L���P�D�L�Q�E�R�D�U�G���F�X���V�R�F�O�X���E�D�W�H�U�L�H�� 

 
Fig. 9 – Main board cu soclu baterie – vedere de jos 

În Figura 10 �H�V�W�H���U�H�S�U�H�]�H�Q�W�D�W�����S�O�D�F�D���P�D�L�Q�E�R�U�G���v�Q���Y�H�G�H�U�H�����'�� 

 
Fig.10 
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Modulul RF���H�V�W�H���L�P�S�O�D�Q�W�D�W���S�H���R���S�O�D�F�����G�H���D�G�D�S�W�D�U�H RF BOARD�����$�F�H�D�V�W�����S�O�D�F�����H�V�W�H���G�H���D�V�H�P�H�Q�H�D��
�F�R�Q�H�F�W�D�W�����O�D���S�O�D�F�D���0�D�L�Q���E�R�D�U�G���� 
În Figura 11���H�V�W�H���S�U�H�]�H�Q�W�D�W�����S�O�D�F�D���D�G�D�S�W�R�D�U�H���S�H�Q�W�U�X���P�R�G�X�O�X�O���5�)�� 

  
 Fig.11 

Pe aceea�•�L�� �S�O�D�F���� �F�X�� �P�L�F�U�R�F�R�Q�W�U�R�O�H�U�� �5�)���•i alte componente adiacente este soclul antenei. Figura 
12a si Figura 12 b. 

                   
Fig.12 a) cu antena prin cablu prelungitor;   Fig.12  b) cu antena cuplata direct pe placa 
In figura 13 este prezentat modulul electronic portabil cu senzorii atasati. 

 
Fig.13 
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Organigrama pentru software modul electronic Main Board 
�2�U�J�D�Q�L�J�U�D�P�D���H�V�W�H���S�U�H�]�H�Q�W�D�W�����v�Q���)�L�J����14. 

 
Fig.14 

4. Gradul de realizare a obiectivelor 
Rezultatele ob�.inute au creat premizele finaliz��rii în bune condi�.ii a Etapei 1 a 

proiectului, ce a avut ca obiectiv general realizarea tehnologiei informatice aplicabil�� la nivel 
na� ional, pentru caracterizarea multicriterial�� a probelor de ap�� potabil��, precum �úi a modului 
electronic portabil, autonom energetic, care transmite wireless datele de la senzori c��tre serverul 
operatorului de ap�� potabil��. 

Pe baza celor prezentate anterior, consider��m c�� toate activitatile propuse în Planul de 
realizare al proiectului pentru Etapa 1 au fost realizate cu succes, iar obiectivele etapei au fost 
îndeplinite în totalitate. 
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5. Modul de diseminare a rezultatelor 
Rezultatele cercet��rilor din cadrul Etapei 1 a proiectului au fost diseminate sub forma 

unor �F�R�P�X�Q�L�F���U�L���útiintifice prezentate �úi publicate la diferite manifest��ri �útiin� ifice interna� ionale 
�úi �U�H�Y�L�V�W�H�����D�ú�D���F�X�P���D�X���I�R�V�W���Hle prezentate în livrabilul LA1.5. 
 
6. Concluziile etapei 
Principalele rezultate ob� inute în cadrul Etapei 1 sunt: 
- Elaborarea �6�W�X�G�L�X�� �S�U�L�Y�L�Q�G�� �P�D�Q�D�J�H�P�H�Q�W�X�O�� �F�D�O�L�W��� �L�L�� �D�S�H�L�� �S�R�W�D�E�L�O�H�� �O�D�� �Q�L�Y�H�O�� �Q�D� �L�R�Q�D�O, livrabil 
pentru Activitatea 1.1 
- Elaborarea Studiu tehni�F�� �G�H�� �D�Q�D�O�L�]���� �D�� �V�R�O�X� �L�L�O�R�U�� �G�H�� �P�R�Q�L�W�R�U�L�]�D�U�H�� �L�Q�I�R�U�P�D�W�L�]�D�W���� �D��
parametrilor microbiologici ai apei, livrabil pentru Activitatea 1.2 
- Elaborarea �6�W�X�G�L�X�� �G�H�� �G�H�W�H�F�W�D�U�H�� �ú�L�� �F�D�U�D�F�W�H�U�L�]�D�U�H�� �D�� �W�X�O�S�L�Q�L�O�R�U�� �E�D�F�W�H�U�L�H�Q�H, livrabil pentru 
Activitatea 1.3 
- Elaborarea Tehnologi�H�� �G�H�� �P�R�Q�L�W�R�U�L�]�D�U�H�� �L�Q�I�R�U�P�D�W�L�]�D�W���� �D�� �S�D�U�D�P�H�W�U�L�O�R�U�� �P�L�F�U�R�E�L�R�O�R�J�L�F�L�� �D�L��
apei potabile ( inclusiv Lista cu instrumenta� ia necesar����valid��rii tehnologiei de monitorizare) �úi 
�'�H�V�F�U�L�H�U�H�� �S�U�R�F�H�G�X�U�L�� �G�H�� �F�R�Q�W�U�R�O�� �S�H�Q�W�U�X�� �Y�H�U�L�I�L�F�D�U�L�O�H�� �F�X�U�H�Q�W�H�� �S�U�L�Y�L�Q�G�� �F�D�O�L�W�D�W�H�D�� �D�S�H�L�� �G�H�V�W�L�Q�D�W�� 
consumului uman, in conformitate cu reglementarile in vigoare/ Elaborare metodologie de 
�D�Q�D�O�L�]��������livrabil pentru Activitatea 1.4 
-Sustinerea a dou�����F�R�P�X�Q�L�F��ri �útiin� ifice: “Conceptual Model of Computerized Nationwide 
Scale Multiparameter Monitoring System for Drinking Water Quality ” �úi ” Detection of 
waterborne pathogenic bacteria using immunofluorescence technique” precum �úi Pagina 
web livrabile pentru Activitatea 1.5 
- Realizarea �3�U�R�G�X�V�� �0�(�� �0�R�G�X�O�� �H�O�H�F�W�U�R�Q�L�F�� �S�R�U�W�D�E�L�O�� �ú�L�� �V�R�I�W�Z�D�U�H�� �G�H�G�L�F�D�W��livrabil pentru 
Activitatea 1.6 
În concluzie, ca urmare a celor prezentate, se poate considera c����obiectivele generale �úi 
specifice ale Etapei 1 ale proiectului BIOWATER au fost îndeplinite în totalitate.  
 
 
decembrie 2017      DIRECTOR PROIECT,  

Dr.ing. Paul Nicolae Ancu� a 

 


