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În procesele tehnologice pentru incubarea ou lor de pas re înot toare apare necisitatea de 

men inere mai strict  unor parametri de microclim  i includerea opera iilor suplimentare dup  program. 
Alt  cerin  este utilizarea concomitent  a mai multor tipuri de sezori pentru temperatur  i umiditate relativ , 
ce permite de asigurat flexibilitate i universalitate a blocului electronic pentru diferite tipuri de incubatoare 
industriale i de laborator.�

�
Cuvinte-cheie: Temperatur , senzor, umiditate relativ , interfa , incubator, memorie, ceas de timp real. 
�

ÌQ�PRPHQWXO�GH�IDĠă�vQ�JRVSRGăULLOH�DYLFROH�FH�VH�RFXSă�FX�FUHúWHUHD�SăVăULORU�vQRWăWRDUH�VH�ULGLFă�
DFXW�SUREOHPD�GH�DFRPRGDUHD�D�HFKLSDPHQWXOXL�GH�LQFXEDĠLH�VWDQGDUG�SHQWUX�SDVăUH�WHUHVWUă��FD�Vă�DVLJXUH�
XQ�SURFHQW�GH�HFOR]LXQH�PDL�vQDOW�DO�SXLORU�GH�SDVăUH�vQRWăWRDUH��6SHFLILFXO�SURFHVXOXL�WHKQRORJLF�GH�
LQFXEDĠLH�HVWH�PăVXUDUHD�úL�PHQĠLQHUHD�XPLGLWăĠLL�UHODWLYH�PDL�vQDOWH�D�DHUXOXL�vQ�FDPHUD�GH�GH�LQFXEDĠLH��
DVLJXUDUHD�UHJLPXULORU�GH�UăFLUH�SHULRGLFă�D�FDPHUHL�vQ�D�GRXD�SDUWH�D�FLFOXOXL�GH�LQFXEDĠLH�úL�GHSLVWDUHD�
VLWXDĠLLORU�GH�DYDULH��GH�H[HPSOX�GHFRQHFWDUHD�WHQVLXQLL�vQ�UHĠHD�GH�DOLPHQWDUH��GHSăúLUHD�YDORULORU�
WHPSHUDWXULL�úL�XPLGLWăĠLL�UHODWLYH�D�DHUXOXL�DGPLVH��

$OW�DVSHFW�HVWH�QX�QXPDL�PăVXUDUHD�SDUDPHWULORU��FL�úL�GRFXPHQWDUHD�SDUDPHWULORU�GH�PăVXUDUH�vQ�
WLPS��FH�RIHUă�SRVLELOLWDWHD�GH�D�PăUL�HILFDFLWDWHD�HFKLSDPHQWXO�WHKQRORJLF��'DWHOH�VWRFDWH�úL�SUHOXFUDWH�SRW�
VHUYL�SHQWUX�SHUIHFĠLRQDUHD�UHJLPXOXL�GH�LQFXEDĠLH��FDUH�HVWH�PHQLW�GH�PăUL�SURFHQWDMXO�GH�HFOR]LXQH�D�
SăVăULORU�vQRWăWRDUH�SkQă�OD���«�����&D�H[HPSOX�vQ�PDMRULWDWHD�LQFXEDWRDUHORU�LQGXVWULDOH�HO�FRQVWLWXLH�
FLUFD����«����SHQWUX�SăVăUL�WHUHVWUH�úL������������SHQWUX�SăVăUL�vQRWăWRDUH��

8Q�PRPHQW�LPSRUWDQW�HVWH�HILFDFLWDWHD�H[SORDWăULL�LQFXEDWRUXOXL��FH�SUHYHGH�UHGXFHUHD�FRQVXPXOXL�
GH�HQHUJLH�HOHFWULFă�úL�FKHOWXLHOL�SHQWUX�vQWUHĠLQHUH�D�LQFXEDWRUXOXL�úL�DúD�QXPLWXO�³IDFWRUXO�XPDQ´��XQGH�
JUHúHDOD�RSHUDWRUXOXL�SRDWH�GXFH�OD�UHEXWDUHD�XQHL�SDUWLGH�PDUL�GH�PDWHULH�SULPă�vQ�UH]XOWDWXO�vQFăOFăULL�
UHJLPXOXL�GH�LQFXEDĠLH��
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3HQWUX�DVLJXUDUHD�DFFRPRGăULL�EORFXOXL�HOHFWURQLF�SHQWUX�LQFXEDWRU�LQGXVWULDO�VD�GH�ODERUDWRU�HVWH�QHFHVDU�
GH�HODERUDW�FRQFHSWXO�SHQWUX�SDUWHD�+$5'��FH�LD�vQ�FRQVLGHUDĠLH�VSHFLILFXO�WHKQRORJLFH�GH�LQFXEDĠLH�D�RXăORU�
GH�SDVăUH� vQRWăWRDUH� úL� SURWHFĠLH� VXSOLPHQWDUă� vPSRWULYD� IDFWRULORU� GHVWDELOD]DWRUL� H[WHUQL� úL� GH�RUGLQ�XPDQ�
�HURDUHD�RSHUDWRUXOXL���VFKHPRWHKQLFD�úL�FRQVWUXFĠLD�OXL��
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(VWH�QHFHVDU�GH�REĠLQXW�XQ�EORF�HOHFWURQLF�GH�FRPDQGă�SHQWUX�LQFXEDWRU�GH�X]�XQLYHUVDO��FH�HVWH�DFRPRGDW�
SHQWUX�LQFXEDĠLD�RXăORU�GH�SDVăUH�vQRWăWRDUH��FH�DVLJXUă�XUPăWRDUHOH�IXQFĠLL�úL�SRVLELOLWăĠL��

���3UHYHGH�FRPDQGD�FX�LQFXEDWRU�LQGXVWULDO�úL�VDX�LQFXEDWRU�GH�ODERUDWRU�SHQWUX�FHUFHWăUL�úWLLQĠLILFH��
���(VWH�SUHYă]XW�SHQWUX�LQFXEDUHD�RXăORU�D�SăVăULORU�GH�RULFH�VSHFLH�úL�UHSWLOH�vQ�FRQGLĠLL�GH�ODERUDWRU�
���0HQĠLQHUHD�HFKLSDPHQWXOXL�WHKQRORJLF�SHQWUX�LQFXEDUHD�RXăORU�GH�SDVăUH�vQRWăWRDUH�
���0HQĠLQHUHD�PRQLWRULQJXOXL�UHJLPXOXL�GH�OXFUX��VWRFDUHD�GDWHORU��FRPDQGă�OD�GLVWDQĠă�GH�OD�FDOFXODWRU��

SRVLELOLWDWHD�GH�IXQFĠLRQDUH�vQ�UHĠHD�ORFDOă��
���1XFOHXO�EORFXOXL�GH�FRPDQGă�YD�FRQVWLWXL�XQ�PLFURFRQWUROOHU�GH�WLSXO�$7PHJD���VDX�$7PHJD�����

Vă�ILH�LQFOXVH�XUPăWRDUH�GLVSR]LWLYHORU�SHULIHULFH��
���6XSRUWXO�DILúRUXOXL�/('�FX���VHJPHQWH�VDX�/&'���
���6XSRUWXO�VHW�GH�WDVWH�úL�VHQ]RUL�GH�SR]LĠLH�D�GLVSR]LWLYHORU�LQFXEDWRUXOXL��
���3UH]HQĠD�FHDVXOXL�GH�WLPS�UHDO��57&��úL�PHPRULH�)/$6+�SHQWUX�VWRFDUHD�GDWHORU�FXUHQWH���
���6XSRUWXO�FRQFRPLWHQW�VHQ]RULORU�DQDORJLFL�úL�GLJLWDOL��
����&RPDQGD�vQFăO]LWRDUHORU�FX�PHWRGD�GH�UHOHX�úL�3:0��
����&RPDQGD�FX�FODSHWHOH�GH�DHU��úLVWHPXO�GH�UăFLUH�úL�VLVWHPXO�GH�SR]LĠLRQDUH�D�FDVHWHL�FX�RXă��
����,QWHUIDĠă�GH�OHJăWXUă�GH�WLSXO�56�����56����VDX�86%��
�
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7RW�EORFXO�HOHFWURQLF�HVWH�DOFăWXLW�GLQ���PRGXOH�GH�ED]ă��PRGXO�GH�ED]ă��PRGXO�GH�SXWHUH�úL�PRGXO�GH�
DILúDUH� �ILJ����� UHVWXO� FRPSRQHQWHORU� SH� VFKHPă� FD� VHQ]RUL� GH� WHPSHUDWXUă�� XPLGLWDWH�� FRQYHUWRU�
56����56����86%�VXQW�VWDQGDUGH�GH�IDEULFă��ÌQ�FDOLWDWH�QXFOHXOXL�GH�FRPDQGă�HVWH�DOHV�PLFURFRQWUROOHU�GH�
WLSXO�$7PHJD���VDX�$7PHJD����FH�FRQĠLQH�UHVXUVH�VXILFLHQWH�SHQWUX�PHQĠLQHUHD�úL�GHVHUYLUHD�FRPSRQHQWHORU�
SHULIHULFH��

�
��6FKHPD�EORFXOXL�HOHFWURQLF�GH�FRPDQGă��

�
3DUWHD�+$5'�DVLJXUă�XUPăWRDUHOH�IXQFĠLL�D�EORFXOXL�HOHFWURQLF��
���&RPDQGD�FX�GHVFKLGHUHD�FODSHWHL�GH�DHU�GH�OD�]HUR�SkQă�OD����JUDGH�GXSă�SURJUDP��
���&RQWUROXO�WXUDĠLLORU�YHQWLODWRUXOXL�GH�FRQYHFĠLH�D�DHUXOXL��
���&RQWUROXO�VWăULL�VHQ]RULORU�GH�SR]LĠLRQDUH�D�FDVVHWHL�FX�OăGLĠH��
���/HJăWXUD�FX�3&�SULQ�LQWHUIDĠD�56�����56����VDX�86%��
���'HWHFWHD]ă�SUH]HQĠD�WHQVLXQLL�DOWHUQDWLYH�vQ�UHĠHD�GH�DOLPHQWDUH��
���0HQĠLQH�VHQ]RULL�GH�WHPSHUDWXUă�úL�XPLGLWDWH�FX�LQWHUIDĠD���ZLUH�úL�,�&��
���)XQFĠLLOH�GH�FHDV�DO�WLPSXOXL�UHDO�úL�VWRFDUHD�vQ�PHPRULH�)ODVK�D�GDWHORU�PRQLWRUL]DWH��
���0HQĠLQHUHD�PRGXOXOXL�GH�DILúDUH�SH�PDWULFH�/('�úL�WDVWLHUHL��
���&RPXWDUH�SULQ�UHOHX�úL�VLPLVWRU�D�GLVSR]LWLYHORU�SHULIHULFH�GH�SXWHUH��
����6XSRUWXO�D���vQWUăUL�SHQWUX�VHQ]RUL�FX�LHúLUH�DQDORJLFă�vQ�IRUPă�GH�WHQVLXQH������9��
�
7RDWă�FRQVWUXFĠLD�EORFXOXL�HOHFWURQLF�HVWH�GLYL]DWă�vQ���SODFKHWH�FX�FDEODM�LPSULPDW��XQGH�FRQH[LXQLOH�

VXQW�HIHFWXDWH�FX�FDEOX�SODW��VFKHPHOH�GH�PRQWDM�VXQW�SUH]HQWDWH�vQ�ILJXULOH������úL����SODFKHWHOH�DVDPEODWH�VXQW�
SUH]HQWDWH�SH�ILJXULOH�����úL����
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�� ��6FKHPD�GH�PRQWDM�D�PRGXOXL�&38������������� ��6FKHPD�GH�PRQWDM�D�PRGXOXL�GH�SXWHUH��
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��6FKHPD�GH�PRQWDM�D�PRGXOXL�GH�DILúDUH�
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��0RGXO�&38�DVDPEODW�������������������������������������� ��0RGXO�GH�SXWHUH�DVDPEODW�
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��0RGXO�GH�DILúDUH�DVDPEODW�
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7RDWH�PRGXOHOH� HODERUDWH� VXQW� SUHYă]XWH� SHQWUX� DPSODVDUHD� vQ� FDUFDVHOH� GH� SODVWLF� GLQ� IDPLOLD�=[[��

PRGHOXO�FRQFUHW�GHSLQGH�GH�WLSXO�úL�YROXPXO�FDPHUHL�LQFXEDWRUXOXL��
�

$�IRVW�REĠLQXW�XQ�EORF�HOHFWURQLF�GH�FRPDQGă�DO�LQFXEDWRUXOXL��FD�DVLJXUă�WRW�VHWXO�GH�IXQFĠLL�PHQĠLQDWH�
vQ� VDUFLQă� úL� DVLJXUă� XUPăWRDUHOH� SHUIRUPDQĠH� IDWă� GH� EORFXULOH� HOHFWURQLFH� VLPLODUH� GLQ� FRPSRQHQĠD�
LQFXEDWRDUHORU�LQGXVWULDOH�úL�GH�ODERUDWRU��

���$VLJXUă�VXSRUW�FRQFRPLWHQW�D�VHQ]RULORU�GLJLWDOL�úL�DQDORJLFL�GH�WHPSHUDWXUă�úL�XPLGLWDWH�UHODWLYă��
���3HUPLWH�GH�H[WLQV�FRPSRQHQĠD�VHWXOXL�GH�VHQ]RUL�GLJLWDOL�úL�DQDORJLFL��GH�H[HPSOX�VHQ]RU�&2���VHQ]RU�

GH�YLWH]D�IOX[XOXL�GH�DHU�GH�WLS�DQHPRPHWULF�úL�GLJLWDO��HWF���
���$VLJXUă�FRPDQGD�FX�VLVWHPHOH�GH�XPH]LUH�SHQWUX�PHQĠLQHUHD�D�LQWHUYDOXOXL�PDL�H[WLQV�GH�XPLGLWDWH�

UHODWLYă�vQ�FDPHUD�LQFXEDWRUXOXL��
���$VLJXUă�UăFLUHD�FX�DSă�SHULRGLFă�D�FDPHUHL�GH�LQFXEDĠLH�GXSă�SURJUDP�SUHVWDELOLW��
���3HUPLWH�PDL�PXOWH�WLSXUL�GH�LQWHUIHĠH�SHQWUX�OHJăWXUă�FX�3&�VDX�vQ�UHĠHD�LQIRUPDĠLRQDOă�ORFDOă��
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ÌQ�DIDUă�GH�SHUIRUPDQĠHOH�REĠLQXWH�VXQW�úL�XQHOH�QHDMXQVXUL��GH�H[HPSOX�OLSVD�DOLPHQWăULL�GH�UH]HUYă�D�
EORFXOXL�HOHFWURQLF�úL�FLUFXLWH�GH�FRPDQGă�SHQWUX�SRUQLUHD�DXWRPDWă�D�JHQHUDWRUXOXL�'LHVHO�DXWRQRP�SHQWUX�
GHFRQHFWDUHD�DOLPHQWăULL�SH�R�SHULRDGă�PDL�PDUH�GHFkW���������PLQXWH��

3HQWUX� H[FOXGHUHD� QHDMXQVXULORU� PHQĠLRQDWH� HVWH� VXILFLHQW� GH� LQFOXV� XQ� PRGXO� VXSOLPHQWDU� SHQWUX�
ODQVDUHD�JHUDWRUXOXL�'LHVHO��FDUH�SRDWH�IL�FRQHFWDW�OD�WHUPLQDOHOH�OLEHUH�D�SRUWXOXL�,�2�DO�PLFURFRQWUROOHUXOXL�úL�
GH�PRGLILFDW�FRGXO�SURJUDPXO�SHQWUX�IXQFĠLD�GDWă��
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