
(OHFWUyQLFD�\�QXHYRV
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(OHFWUyQLFD� \� QXHYRV� DYDQFHV� WHFQROyJLFRV� HQ� HO
FDPSR�GH�OD�FRPXQLFDFLyQ��&LUFXLWRV�QHXPiWLFRV�H
KLGUiXOLFRV

ÈPELWR�&LHQWtILFR
7HFQROyJLFR

&RQWHQLGRV

(OHFWUyQLFD�\�QXHYRV�DYDQFHV�WHFQROyJLFRV�HQ�HO�FDPSR
GH�OD�FRPXQLFDFLyQ�

&LUFXLWRV�QHXPiWLFRV�H�KLGUiXOLFRV

8QR�GH�ORV�DYDQFHV�WHFQROyJLFRV�PiV�LPSRUWDQWHV�HQ�OD�HYROXFLyQ�GH�OD�LQGXVWULD�KD�VLGR�OD�DXWRPDWL]DFLyQ
GH�ORV�SURFHVRV�LQGXVWULDOHV�SXHV�KD�SHUPLWLGR�OD�UHDOL]DFLyQ�GH�P~OWLSOHV�WDUHDV�PHMRUDQGR�OD�HILFDFLD�GH�ORV
VLVWHPDV�GH�SURGXFFLyQ�\�DXPHQWDQGR�OD�FDOLGDG�GH�ORV�SURGXFWRV�ILQDOHV�

<�XQR�GH�ORV�SLODUHV�HQ�ORV�TXH�VH�KD�VXVWHQWDGR�HVD�DXWRPDWL]DFLyQ�KD�VLGR�HO�GHVDUUROOR�GH�OD�QHXPiWLFD�H
KLGUiXOLFD�

,PDJHQ�GH�.DPDUWRQ�HQ�:LNLPHGD�&RPPRQV��/LFHQFLD�&&

(Q�HVWH� WHPD�HVWXGLDUHPRV� OD�QHXPiWLFD�H�KLGUiXOLFD��KDFLHQGR�XQD� LQWURGXFFLyQ�SUHYLD�GH� OR�TXH�HV�XQ
IOXLGR�

&RQWLQXDUHPRV�FRQ�OD�QHXPiWLFD���TXH�VH�HQFDUJD�GHO�HVWXGLR�GHO�DLUH��VX�FRPSUHVLyQ�\�VX�HPSOHR�SDUD
WUDQVPLWLU�HQHUJtD��9HUHPRV�ORV�HOHPHQWRV�TXH�IRUPDQ�ORV�FLUFXLWRV�QHXPiWLFRV�\�HMHPSORV�GHO�GLVHxR�GH�ORV
PLVPRV��)LQDOL]DUHPRV�FRQ�XQDV�QRFLRQHV�EUHYHV�DFHUFD�GH�OD�KLGUiXOLFD�

https://upload.wikimedia.org/wikipedia/commons/0/0d/Pneumatic_cylinder_(animation).gif?uselang=es
https://creativecommons.org/licenses/by/3.0/deed.ru


���&DUDFWHUtVWLFDV�GH�ORV�IOXLGRV

/RV�IOXLGRV

8Q�IOXLGR�HV�FXDOTXLHU�PHGLR�TXH�VH�GHUUDPD�VL�QR�HVWi�HQ�XQ�UHFLSLHQWH�

$XQTXH�HO�DJXD��HO�DLUH�\�HO�DFHLWH�VHDQ�WDQ�GLIHUHQWHV��ODV�SDUWtFXODV�TXH�ORV�FRQVWLWX\HQ�QR�PDQWLHQHQ�OD
VXILFLHQWH�DWUDFFLyQ�HQWUH�HOODV�\�FXDQGR�VH�OHV�DSOLFD�XQD�IXHU]D�VH�GHVOL]DQ�\�IOX\HQ��3RU�HVR�VH�OHV�OODPD
IOXLGRV�

)RWRJUDItD�GH�1HLO�6HTXHLUD�HQ�)OLFNU��/LFHQFLD�&&

1R�REVWDQWH��VH�SXHGH�HVWDEOHFHU�XQD�GLIHUHQFLD�FODUD�HQWUH�ORV�IOXLGRV�

$OJXQRV�IOXLGRV�FRPR�HO�DJXD��HO�DOFRKRO�\�HO�DFHLWH�PDQWLHQHQ�XQ�YROXPHQ�FRQVWDQWH�D�SHVDU�GH
IOXLU��VH�DGDSWDQ�DO�UHFLSLHQWH�TXH�ORV�FRQWLHQH�\�ORV�LGHQWLILFDPRV�FRPR�OtTXLGRV�
2WURV�IOXLGRV�WLHQGHQ�D�H[SDQGLUVH�\�RFXSDU�HO�PD\RU�HVSDFLR�SRVLEOH��FRPR�OH�RFXUUH�DO�DLUH�TXH
UHVSLUDV�R�DO�EXWDQR�GH�OD�ERPERQD��6H�WUDWD�GH�JDVHV�

)RWRJUDItD�GH�VLGHKLNH�HQ�)OLFNU��/LFHQFLD�&&

/RV� OtTXLGRV� \� ORV� JDVHV� VRQ� IOXLGRV� SRUTXH� ODV� SDUWtFXODV� TXH� ORV� IRUPDQ�PDQWLHQHQ� XQD
IXHU]D�GH�FRKHVLyQ�GpELO�

$OJXQDV�SURSLHGDGHV�GH�ORV�IOXLGRV

$FWLYLGDG

http://www.flickr.com/photos/neilbetter/2889488104/
https://creativecommons.org/licenses/by/2.0/
http://www.flickr.com/photos/sidehike/461203838/
https://creativecommons.org/licenses/by/2.0/


(Q�HVWD�WDEOD�VH�UHVXPH�HO�FRPSRUWDPLHQWR�GH�ORV�GRV�WLSRV�GH�IOXLGRV��ORV�OtTXLGRV�\�ORV�JDVHV�

�
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¢&yPR� HV� OD� IXHU]D� GH
DWUDFFLyQ�HQWUH�SDUWtFXODV"

(V�PX\�GpELO� (V�WDQ�GpELO�TXH�ODV
SDUWtFXODV�WLHQGHQ�D
VHSDUDUVH�HQWUH�Vt�

¢0DQWLHQHQ�OD�IRUPD" 1R��PDQWLHQHQ�HO�YROXPHQ
SHUR�FDPELDQ�GH�IRUPD
SDUD�DGDSWDUVH�DO

UHFLSLHQWH�

1R��VH�H[SDQGHQ�KDVWD
RFXSDU�WRGR�HO�HVSDFLR

GLVSRQLEOH�

¢6H�FRPSULPHQ" 1R��VRQ�SUiFWLFDPHQWH
LQFRPSUHVLEOHV�

6t��SXHGHQ�FRPSULPLUVH�GH
IRUPD�VLJQLILFDWLYD�

¢4Xp� HIHFWRV� SURGXFH� HO
DXPHQWR�GH�WHPSHUDWXUD"

3URYRFD�XQD�PD\RU
DJLWDFLyQ�GH�ODV�SDUWtFXODV�

GLODWiQGRVH

*HQHUD�XQ�DXPHQWR�GH
YROXPHQ�R�GH�SUHVLyQ�

/RV�IOXLGRV�FRPSULPLGRV�SXHGHQ�WUDQVPLWLU�IXHU]DV�FRQ�HO�ILQ�GH�SURGXFLU�HIHFWRV�FRPR�GHVSOD]DPLHQWRV�GH
REMHWRV�R�JLURV��FRPR�YHUHPRV�HQ�ORV�DSDUWDGRV�VLJXLHQWHV�

6L� HO� IOXLGR� FRPSULPLGR� HV� DLUH�� HVWDUHPRV� KDEODQGR� GH� VLVWHPDV� QHXPiWLFRV� \� VL� HV� OtTXLGR�
JHQHUDOPHQWH�DFHLWH�PLQHUDO��HVWDUHPRV�KDEODQGR�GH�VLVWHPDV�KLGUiXOLFRV��R�GH�VLVWHPDV�ROHRKLGUiXOLFRV
VL�HO�IOXLGR�HV�DFHLWH��

(O�XVR�GH�XQRV�X�RWURV�VLVWHPDV�YD�D�GHSHQGHU�GH�OD�ILQDOLGDG�GH�ORV�PLVPRV��/RV�VLVWHPDV�KLGUiXOLFRV�SRU
HMHPSOR��GHVDUUROODQ�JUDQGHV�IXHU]DV��PXFKR�PD\RUHV�TXH�ORV�QHXPiWLFRV��SHUR�WDPELpQ�VRQ�PiV�FDURV�\
SUHFLVDQ�GHSyVLWRV�GH�UHFRJLGD�GHO�IOXLGR�HQ�ORV�HVFDSHV�GH�ORV�FRPSRQHQWHV�

6ROXFLyQ

���,QFRUUHFWR
���,QFRUUHFWR
���2SFLyQ�FRUUHFWD

(OLJH�OD�RSFLyQ�FRUUHFWD�D�ODV�VLJXLHQWHV�SUHJXQWDV�

���3RGHPRV�UHFRQRFHU�TXH�XQD�VXVWDQFLD�HV�XQ�IOXLGR�SRU���

D��&XDQGR�OHV�DSOLFDPRV�XQD�IXHU]D��VH�FRPSULPHQ��UHGXFLHQGR�VX�YROXPHQ�GH�IRUPD
VLJQLILFDWLYD�
E��0DQWLHQHQ�HO�PLVPR�YROXPHQ�DXQTXH�OHV�DSOLFDPRV�XQD�IXHU]D�

F��1R�PDQWLHQHQ�XQD� IRUPD�FRQFUHWD��6H�DGDSWDQ�DO� UHFLSLHQWH�HQ�HO�TXH�VH�DORMDQ�R
WLHQGHQ�D�RFXSDUOR�WRWDOPHQWH�

�)tMDWH�HQ�OD�WDEOD�\�YHUiV�TXH�HVWR�HV�YiOLGR�VRODPHQWH�SDUD�ORV�JDVHV��QR�SDUD�ORV
OtTXLGRV��TXH�WDPELpQ�VRQ�IOXLGRV�

�£1R��(VWR�VRODPHQWH�HV�FLHUWR�SDUD�ORV�VyOLGRV�\�ORV�OtTXLGRV��QR�SDUD�ORV�JDVHV��TXH
VRQ�WDPELpQ�IOXLGRV�

�£0X\�ELHQ��5HFXHUGD��DGHPiV��TXH�ODV�SDUWtFXODV�TXH�IRUPDQ�ORV�IOXLGRV�VH�GHVOL]DQ
\�IOX\HQ�FXDQGR�OHV�DSOLFDPRV�XQD�IXHU]D�

���/D�SULQFLSDO�GLIHUHQFLD�HQWUH�ORV�OtTXLGRV�\�ORV�JDVHV�HV�

3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH



6ROXFLyQ

���,QFRUUHFWR
���2SFLyQ�FRUUHFWD
���,QFRUUHFWR

D�� &XDQGR� DSOLFDPRV� IXHU]DV� VREUH� ORV� OtTXLGRV� VH� GHIRUPDQ� GH�PDQHUD� IUiJLO� \� ORV
JDVHV�OR�KDFHQ�GH�IRUPD�SOiVWLFD�

E��0LHQWUDV�TXH�ORV�OtTXLGRV�WLHQGHQ�D�DGDSWDUVH�DO�UHFLSLHQWH�VLQ�YDULDU�VX�YROXPHQ��ORV
JDVHV�RFXSDQ�WRGR�HO�HVSDFLR�GLVSRQLEOH�
F��/RV�JDVHV�VRQ�FRPR�ORV�OtTXLGRV�SHUR�D�XQD�PD\RU�WHPSHUDWXUD�

� /R� VLHQWR�� 5HFXHUGD� TXH� HQ� HO� EORTXH� DQWHULRU� YHtDPRV� TXH� HVWRV� WLSRV� GH
GHIRUPDFLyQ� HUDQ� SURSLRV� GH� ORV� VyOLGRV�� (Q� FXDOTXLHU� FDVR�� QR� SRGHPRV� KDEODU� GH
GHIRUPDFLyQ�HQ�ORV�IOXLGRV�SRUTXH�QR�PDQWLHQHQ�XQD�IRUPD�FRQVWDQWH�

�£([FHOHQWH��+DV�DFHUWDGR�

�/R�VLHQWR��([LVWHQ�FRPSXHVWRV�JDVHRVRV�D�WHPSHUDWXUDV�PX\�EDMDV�\�OtTXLGRV�TXH
PDQWLHQHQ�HVWH�HVWDGR�DXQTXH�OD�WHPSHUDWXUD�VHD�HOHYDGD�



���1HXPiWLFD

1HXPiWLFD� HV� XQD�SDODEUD� GH� RULJHQ� JULHJR�SQHXPD�� TXH� VLJQLILFD� UHVSLUDFLyQ� R� VRSOR�� (V� OD� SDUWH� GH� OD
FLHQFLD�TXH�VH�HQFDUJD�GHO�HVWXGLR�GHO�DLUH��VX�FRPSUHVLyQ�\�VX�HPSOHR�SDUD�WUDQVPLWLU�HQHUJtD�

)RWRJUDItD�GH�26+�)SDG�HQ�:LNLPHGLD�&RPPRQV��'RPLQLR�3~EOLFR

(O�XVR�GHO�DLUH�\�RWURV�IOXLGRV�VH�UHPRQWD�PLOHV�GH�DxRV�DWUDV��\D�TXH�KDFLD�HO�DxR������D��F��KD\�FRQVWDQFLD
GHO�XVR�GH�IXHOOHV��TXH�XWLOL]DEDQ�YHMLJDV�GH�FDUQHURV��SDUD�DYLYDU�HO�IXHJR�\�HQULTXHFHU�OD�FRPEXVWLyQ�

'HVGH�HQWRQFHV��VX�SRVWHULRU�GHVDUUROOR�KD�JHQHUDGR�HO�GHVSHJXH�GH�XQD�WHFQRORJtD�PX\�HPSOHDGD�\�FRQ
HQRUPHV� H[SHFWDWLYDV� GH� GHVDUUROOR�� DO� IXVLRQDUVH� FRQ� RWUDV� FRPR� OD� PLFURHOHFWUyQLFD� \� OD� LQIRUPiWLFD�
GDQGR�OXJDU�D�OD�OODPDGD�WHFQRORJtD�HOHFWURQHXPiWLFD�\�HOHFWURKLGUiXOLFD�

(O�DLUH�WLHQH�XQD�VHULH�GH�SURSLHGDGHV�\�FDUDFWHUtVWLFDV�TXH�VH�GHEHQ�DQDOL]DU�SDUD�VX�FRUUHFWD�DSOLFDFLyQ�HQ
LQVWDODFLRQHV�QHXPiWLFDV�

(V�FDSD]�GH�UHGXFLU�VX�YROXPHQ�FXDQGR�HV�VRPHWLGR�D�HVIXHU]RV�H[WHUQRV�GH�FRPSUHVLyQ�
&XDQGR�RFXSD�XQ�UHFLSLHQWH�HOiVWLFR��VH�UHSDUWH�XQLIRUPHPHQWH�GHQWUR�GH�pO�
3UHVHQWD�XQ�FRHILFLHQWH�GH�YLVFRVLGDG�PX\�UHGXFLGR�SRU�OR�TXH�WLHQH�XQD�JUDQ�IDFLOLGDG�GH�IOXLU�SRU
ODV�FRQGXFFLRQHV�DGHFXDGDV�

1R�REVWDQWH��WDPELpQ�HO�XVR�GHO�DLUH�FRPSULPLGR�SUHVHQWD�XQD�VHULH�GH�LQFRQYHQLHQWHV�

(O� DLUH� FRPSULPLGR� GHEH� VHU� SURFHVDGR� SDUD� SRGHU� VHU� XWLOL]DGR�� SRU� OR� TXH� KD\� TXH� ILOWUDUOR�
GHVKXPHGHFHUOR�\�OXEULFDUOR�
(V�LPSRVLEOH�FRQVHJXLU�YHORFLGDGHV�XQLIRUPHV�\�FRQVWDQWHV�GH�WUDEDMR�
/RV�Pi[LPRV�HVIXHU]RV�TXH�VH�SXHGHQ�GHVDUUROODU�HVWiQ�OLPLWDGRV�SRU�OD�SUHVLyQ�GH�WUDEDMR�\�HO
WDPDxR�GH�ORV�FRPSRQHQWHV�
$� SHVDU� GH� TXH� HO� DLUH� VHD� DEXQGDQWH� \� JUDWXLWR�� VX� WUDWDPLHQWR� \� FRPSUHVLyQ� WLHQH� XQ� FRVWH
HFRQyPLFR�

https://upload.wikimedia.org/wikipedia/commons/0/0b/Canalizaci%C3%B3n_neum%C3%A1tica_y_v%C3%A1lvulas_02.jpg
https://en.wikipedia.org/wiki/Public_domain


�����0DJQLWXGHV�\�XQLGDGHV

3DUD�SRGHU�WUDWDU�OD�REWHQFLyQ�\�OD�XWLOL]DFLyQ�GH�DLUH�FRPSULPLGR�SDUD�HO�IXQFLRQDPLHQWR�GH�ORV�GLVSRVLWLYRV
QHXPiWLFRV�GHEHPRV�WHQHU�HQ�FRQVLGHUDFLyQ�GRV�PDJQLWXGHV�EiVLFDV��OD�SUHVLyQ�\�HO�FDXGDO�

3UHVLyQ

6H�GHILQH�FRPR�HO�FRFLHQWH�HQWUH�XQD�IXHU]D�DSOLFDGD�SHUSHQGLFXODUPHQWH�D�XQD�VXSHUILFLH�\�HO�YDORU�GH�OD
VXSHUILFLH�

(Q�HO� VLJXLHQWH�YLGHR�SXHGHV�YHU� OD�SUHVLyQ�TXH� UHDOL]D�XQ�JDV� VREUH�HO� WDSyQ�GH�XQ� WXER�GH�HQVD\R��$O
FDOHQWDUVH�HO�JDV�DXPHQWD�OD�IXHU]D�VREUH�ODV�SDUHGHV�GHO�WXER�\�VREUH�HO�WDSyQ��/D�IXHU]D�TXH�HMHUFH�VREUH
OD�VXSHUILFLH�GHO�WDSyQ�KDFH�TXH�pVWH�VDOJD�GHVSHGLGR�

9LGHR�GH�$GUHMGDP�DORMDGR�HQ�:LNLPHGLD�&RPPRQV

&XDQWR�PD\RU�VHD�OD�IXHU]D�HMHUFLGD�\�PHQRU�OD�VXSHUILFLH�VREUH�OD�TXH�VH�UHSDUWH�PD\RU
HV�OD�SUHVLyQ�TXH�VH�HMHUFH�

8QLGDGHV�GH�OD�SUHVLyQ

/D�XQLGDG�GH�SUHVLyQ�HQ�HO�6LVWHPD�,QWHUQDFLRQDO��6,��VH�GHQRPLQD�SDVFDO��HQ�KRQRU�DO�HVFULWRU�\�FLHQWtILFR
IUDQFpV�%ODLVH�3DVFDO��\�VH�UHSUHVHQWD�SRU�HO�VtPEROR�3D�

��3DVFDO� ���1�P�

(Q�QHXPiWLFD�LQGXVWULDO��HO�SDVFDO�UHVXOWD�XQD�XQLGDG�PX\�SHTXHxD��SRU�OR�TXH�VXHOHQ�HPSOHDUVH�P~OWLSORV�
FRPR�HO�NLORSDVFDO��N3D��\�HO�PHJDSDVFDO��03D��

��N3D� �����3D� ������3D������������03D� �����3D� �����������3D

$FWLYLGDG

https://upload.wikimedia.org/wikipedia/commons/transcoded/3/34/02.%D0%9F%D0%B8%D1%88%D1%82%D0%BE%D0%BB_%D0%B5%D0%BF%D1%80%D1%83%D0%B2%D0%B5%D1%82%D0%B0_%D1%81%D0%BE_%D0%B0%D0%BB%D0%BA%D0%BE%D1%85%D0%BE%D0%BB.ogv/02.%D0%9F%D0%B8%D1%88%D1%82%D0%BE%D0%BB_%D0%B5%D0%BF%D1%80%D1%83%D0%B2%D0%B5%D1%82%D0%B0_%D1%81%D0%BE_%D0%B0%D0%BB%D0%BA%D0%BE%D1%85%D0%BE%D0%BB.ogv.480p.webm


(Q�ORV�FiOFXORV�WpFQLFRV�VXHOHQ�HPSOHDUVH�WDPELpQ�RWUDV�XQLGDGHV�

HO�EDU�\�VX�VXEP~OWLSOR��HO�PLOLEDU��PEDU���KDELWXDOPHQWH�XWLOL]DGR�HQ�PHWHRURORJtD�
OD�DWPyVIHUD��DWP�
HO�NLORJUDPR�SRU�FHQWtPHWUR�FXDGUDGR�NJ�FP���PHGLGD�XVXDO� GH� ORV�PDQyPHWURV� �DSDUDWRV�GH
PHGLGD�GH�OD�SUHVLyQ��

/DV�HTXLYDOHQFLDV�HQWUH�ODV�GLIHUHQWHV�XQLGDGHV�GH�SUHVLyQ�VRQ�ODV�VLJXLHQWHV�

��EDU� ���DWP� ���NJ�FP�� �����N3D� �����3D

/D�SUHVLyQ�DWPRVIpULFD��HV�HO�YDORU�GH�OD�SUHVLyQ�HQ�OD�VXSHUILFLH�GH�OD�7LHUUD��(VWH�YDORU�VXHOH�WRPDUVH�FRPR
UHIHUHQFLD��3RU� HMHPSOR�� VL� HO� DLUH� FRPSULPLGR� GH� XQD� LQVWDODFLyQ� QHXPiWLFD� HVWi� D� �� EDUHV�� HVWR� TXLHUH
GHFLU�TXH�WLHQH�XQD�SUHVLyQ�VXSHULRU�D�OD�DWPRVIpULFD�HQ���EDUHV�

(O�LQVWUXPHQWR�GH�PHGLGD�XWLOL]DGR�SDUD�REVHUYDU�OD�SUHVLyQ��VH�OODPD�PDQyPHWUR�

0DQyPHWUR
)RWRJUDItD�GH�5RPDU\�HQ�:LNLPHGLD�&RPPRQV��'RPLQLR�3~EOLFR

&DXGDO

(V�HO�YROXPHQ�GH�XQ�IOXLGR�TXH�IOX\H�D�WUDYpV�GH�XQD�VHFFLyQ�GH�XQ�FRQGXFWRU�HQ�OD�XQLGDG�GH�WLHPSR�

(Q�HO�6,��HO�FDXGDO�VH�PLGH�HQ�PHWURV�F~ELFRV�SRU�VHJXQGR��P��V���6LQ�HPEDUJR��HQ�ORV�FiOFXORV�WpFQLFRV�
VXHOHQ�HPSOHDUVH�GLIHUHQWHV�XQLGDGHV��GHSHQGLHQGR�GHO�WLSR�GH�LQVWDODFLyQ��/DV�PiV�KDELWXDOHV�VRQ�

OLWURV�SRU�PLQXWR��/�PLQ��
OLWURV�SRU�VHJXQGR��/�V��
PHWURV�F~ELFRV�SRU�PLQXWR��P��PLQ��\
PHWURV�F~ELFRV�SRU�KRUD��P��K��

http://commons.wikimedia.org/wiki/File:Manometre_bleu.jpg?uselang=es
https://en.wikipedia.org/wiki/Public_domain


�����3ULQFLSLR�GH�3DVFDO

$XQTXH�KD\�PiV�OH\HV�\�SULQFLSLRV�ItVLFRV�TXH�VH�HPSOHDQ�HQ�HO�FiOFXOR�GH�ORV�VLVWHPDV�QHXPiWLFRV��XQD�GH
FRQRFLPLHQWR�IXQGDPHQWDO�HV�HO�3ULQFLSLR�GH�3DVFDO�

(O� IUDQFpV� %ODLVH� 3DVFDO� FRPSUREy� TXH� ORV� IOXLGRV� HMHUFHQ� XQD� IXHU]D� VREUH� WRGRV� ORV� SXQWRV� GH� OD
VXSHUILFLH�GH�ORV�VyOLGRV�TXH�HVWiQ�HQ�FRQWDFWR�FRQ�HOORV��$Vt��SRGHPRV�HQXQFLDU�VX�SULQFLSLR�SDUD�HO�FDVR�GH
ORV�JDVHV�D�FRQWLQXDFLyQ�

/D�SUHVLyQ�HMHUFLGD�HQ�XQ�SXQWR�FXDOTXLHUD�GH�XQD�PDVD�JDVHRVD��VH�WUDQVPLWH�SRU�LJXDO�\
HQ�WRGDV�ODV�GLUHFFLRQHV�

(Q�HVWD�OH\�VH�EDVD�HO�SULQFLSLR�GH�ODV�SUHQVDV��WDQWR�QHXPiWLFDV�FRPR�KLGUiXOLFDV��

8QD�SUHQVD�HV�XQ�PHFDQLVPR�IRUPDGR�SRU�FRQGXFWRV�FRPXQLFDQWHV�LPSXOVDGRV�SRU�SLVWRQHV�GH�GLIHUHQWHV
iUHDV�TXH��PHGLDQWH�XQD�SHTXHxD�IXHU]D�VREUH�HO�SLVWyQ�GH�PHQRU�iUHD��SHUPLWH�REWHQHU�XQD�IXHU]D�PD\RU
HQ�HO�SLVWyQ�GH�PD\RU�iUHD�

3UHQVD
,PDJHQ�GH�2ULRQ��HQ�:LNLPHGLD�&RPPRQV��'RPLQLR�3~EOLFR

/D�H[SOLFDFLyQ�HV�OD�VLJXLHQWH��HQ�HO�LQWHULRU�GHO�FLUFXLWR�QHXPiWLFR�VH�GHEH�FXPSOLU�TXH�OD�SUHVLyQ�HQ�WRGR
SXQWR�VH�PDQWLHQH��/D�VXSHUILFLH�GHO�SLVWyQ�SHTXHxR�HV�6��\�OD�GHO�PD\RU�6���6L�DSOLFDPRV�XQD�IXHU]D�)�
VREUH�HO�SLVWyQ�SHTXHxR�VH�GHEH�FXPSOLU�

$KRUD�SRGHPRV�FRQRFHU�HO�YDORU�GH�OD�IXHU]D�TXH�VH�HMHUFH�VREUH�HO�SLVWyQ�PD\RU��VLQ�PiV�TXH�GHVSHMDU�

)�� �)��ā�6��6�

&RPR�6��6��!�����DSOLFDQGR�IXHU]DV�SHTXHxDV��)���SRGHPRV�FRQVHJXLU�GHVDUUROODU�IXHU]DV�PD\RUHV��)���

(O�NJ�IXHU]D�HV�PX\�XWLOL]DGR�FRPR�XQLGDG�GH�IXHU]D��HQ�OXJDU�GHO�3DVFDO�

,PSRUWDQWH

$FWLYLGDG

https://upload.wikimedia.org/wikipedia/commons/c/c3/Hidraulic_press_anim_1.gif
https://en.wikipedia.org/wiki/Public_domain
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$Vt�XQD�PDVD�GH����NJ��HMHUFHUi�XQD�IXHU]D�GH����NJ�IXHU]D��VLQ�QHFHVLGDG�GH�SDVDUOR�D
SDVFDOHV�

0RVWUDU�UHWURDOLPHQWDFLyQ

6HJ~Q�HO�SULQFLSLR�GH�3DVFDO�WHQHPRV�TXH�

VXVWLWX\HQGR�ORV�YDORUHV�TXH�WHQHPRV�

OXHJR�OD�IXHU]D�TXH�WHQHPRV�TXH�DSOLFDU�VHUi�����NJ�IXHU]D�

0RVWUDU�UHWURDOLPHQWDFLyQ

6HJ~Q�HO�SULQFLSLR�GH�3DVFDO�WHQHPRV�TXH�

VXVWLWX\HQGR�ORV�YDORUHV�TXH�WHQHPRV�

OXHJR�OD�IXHU]D�Pi[LPD�TXH�SRGUi�GHVDUUROODU�HO�VHJXQGR�SLVWyQ�VHUi�GH�����1�

(MHUFLFLR

¢4Xp� IXHU]D� VH� GHEH� DSOLFDU� VREUH� XQ� pPEROR� GH� ��� FP�� GH� VXSHUILFLH�� GH� XQ� FLUFXLWR
KLGUiXOLFR��FRQ�HO�TXH�VH�SUHWHQGH�HOHYDU�XQ�DXWRPyYLO�GH������NJ�GH�PDVD��TXH�VH�DSR\D
VREUH�XQ�pPEROR�GH�XQD�VXSHUILFLH�GH�����FP�"

(MHUFLFLR

(Q� XQD� SUHQVD� KLGUiXOLFD�� SRGHPRV� UHDOL]DU� XQD� IXHU]D�Pi[LPD� GH� ���1� VREUH� HO� SULPHU
SLVWyQ��ODV�VHFFLRQHV�GH�ORV�pPERORV�VRQ�GH����FP��\�����FP���¢&XiO�HV�OD�IXHU]D�Pi[LPD
TXH�SRGUi�GHVDUUROODU�HO�VHJXQGR�SLVWyQ"

&DVR�GH�HVWXGLR



���(OHPHQWRV�GH�XQ�FLUFXLWR�QHXPiWLFR

'HVGH�XQ�SXQWR�GH�YLVWD�DPSOLR�GHO�FLUFXLWR�QHXPiWLFR�SRGHPRV�FODVLILFDU�ORV�HOHPHQWRV�TXH�OR�FRPSRQHQ
HQ�

*UXSR�GH�SUHVLyQ�� JHQHUDQ� OD�SUHVLyQ�TXH� VH�QHFHVLWD� HQ�HO� FLUFXLWR��(O� HOHPHQWR
SULQFLSDO�HV�HO�FRPSUHVRU�
(OHPHQWRV� FRQGXFWRUHV� GHO� IOXLGR�� ODV� UHGHV� GH� WXEHUtDV� SRU� ODV� TXH� FLUFXOD� HO
IOXLGR�
(OHPHQWRV� GH� FRQWURO�� FRQWURODQ�� UHJXODQ� \� GLVWULEX\HQ� HO� IOXLGR� QHXPiWLFR�� ODV
YiOYXODV�
(OHPHQWRV�DFWXDGRUHV�R�UHFHSWRUHV�GH�OD�HQHUJtD�QHXPiWLFD��FRPR�ORV�FLOLQGURV��

3RGHPRV�UHSUHVHQWDU�HQ�IRUPD�GH�GLDJUDPD�GH�EORTXHV��QXHVWUR�HOHPHQWRV�GHO�FLUFXLWR�DVt�

,PDJHQ�GH�HODERUDFLyQ�SURSLD



�����*UXSR�GH�SUHVLyQ

'HQWUR�GHO�JUXSR�GH�SUHVLyQ�QRV�YDPRV�D�HQFRQWUDU�FRQ�ORV�VLJXLHQWHV�VXEHOHPHQWRV�

(O�FRPSUHVRU��SURGXFFLyQ�GH�DLUH�FRPSULPLGR��
8QLGDG�GH�WUDWDPLHQWR�GHO�DLUH�FRPSULGR�

)LOWUR�
5HJXODGRU�GH�SUHVLyQ�
/XEULFDGRU�

(O�JUXSR�GH�SUHVLyQ�VH�DFRPSDxD�FRQ�XQ�DFXPXODGRU�R�GHSyVLWR�GRQGH�VH�DOPDFHQD�HO�DLUH�FRPSULPLGR�

(O�FRPSUHVRU

/RV�FRPSUHVRUHV�VRQ�PiTXLQDV� URWDWLYDV��PRYLGDV�SRU�PRWRUHV��GHVWLQDGDV�D�FDSWDU�DLUH�DWPRVIpULFR�\
HOHYDU�VX�SUHVLyQ�

&RPSUHVRU�\�GHSyVLWR
)RWRJUDItD�GH�0��+XQWHU�HQ�)OLFNU��/LFHQFLD�&&

8QR�GH�ORV�WLSR�GH�FRPSUHVRUHV�PiV�FRPXQHV�VRQ�ORV�GH�pPEROR��(Q�HO�VLJXLHQWH�YLGHR�SXHGHV�YHU�FyPR
VRQ�\�DOJXQDV�GH�VXV�DSOLFDFLRQHV�

&RPSUHVRUHV�GH�pPEROR
9tGHR�GH�9DOHULD�2UWHJD�DORMDGR�HQ�<RXWXEH

GSQTVIWSVIW�HI�IQFSPSGSQTVIWSVIW�HI�IQFSPS

(O�HOHPHQWR�GH�XQ�FLUFXLWR�QHXPiWLFR�HQFDUJDGR�GH�HOHYDU� OD�SUHVLyQ�GHO�DLUH�SDUD�VX�XVR
SRVWHULRU�HV�HO�FRPSUHVRU�

$FWLYLGDG

https://www.flickr.com/photos/toolstop/4295133226
https://creativecommons.org/licenses/by/2.0/
https://www.youtube.com/watch?v=zZBxx6xawUA
https://www.youtube.com/watch?v=zZBxx6xawUA
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8QLGDG�GH�WUDWDPLHQWR�GHO�DLUH�FRPSULPLGR

/DV�LQVWDODFLRQHV�GH�DLUH�FRPSULPLGR�DVSLUDQ�VXFLHGDG��DFHLWH��DJXD�����8Q�PDO�DFRQGLFLRQDPLHQWR�GHO�DLUH
SURYRFD�HQ� ODV� LQVWDODFLRQHV� IDOORV� FRPR�� YiOYXODV� DJDUURWDGDV�SRU� HO� DFHLWH� GHSRVLWDGR�� H[FHVR�GH�DJXD
FRQGHQVDGD�HQ�HO�ILOWUR�GH�DLUH��GHVJDVWH�UiSLGR�GH�MXQWDV�\�HQYHMHFLPLHQWR�SUHPDWXUR�GH�ORV�HTXLSRV�

3DUD�TXH�HO�DLUH�FRPSULPLGR� OOHJXH�HQ�FRQGLFLRQHV�ySWLPDV�SDUD�VX�XVR�� VH�KDFH�SDVDU�SRU�XQD�VHULH�GH
HOHPHQWRV�TXH�FRQVWLWX\HQ�HO�HTXLSR�GH�WUDWDPLHQWR�R�DFRQGLFLRQDPLHQWR�GHO�DLUH��IRUPDGR�SRU�

)LOWUR�� LPSLGH� TXH� HO� SROYR� \� ODV� SDUWtFXODV� PiV� SHVDGDV� FLUFXOHQ� SRU� OD� LQVWDODFLyQ�� 7DPELpQ
FRQGHQVD�HO�YDSRU�GH�DJXD�H[LVWHQWH�HQ�HO�DLUHSDUD�VHU�HYDFXDGR�SRVWHULRUPHQWH�
5HJXODGRU� GH� SUHVLyQ�� DMXVWD� OD� SUHVLyQ� HQ� HO� FLUFXLWR� D� XQ� YDORU� GHVHDGR�� &XDQGR� HO� DLUH
FRPSULPLGR� VXSHUD� OD� SUHVLyQ� HVWDEOHFLGD� VH� SURGXFH� XQ� HVFDSH� GH� DLUH� D� OD� DWPyVIHUD� SDUD
OLPLWDUOD�
/XEULFDGRU��DSOLFD�DO�DLUH�XQD� ILQD�QHEOLQD�GH�DFHLWH��$Vt�� ODV�SLH]DV�PyYLOHV�GH� ORV�HOHPHQWRV
QHXPiWLFRV�VH�OXEULFDQ�\�VH�GLVPLQX\H�HO�UR]DPLHQWR�\�HO�GHVJDVWH�

(O�VtPEROR�TXH�UHSUHVHQWD�OD�XQLGDG�GH�DFRQGLFLRQDPLHQWR�R�PDQWHQLPLHQWR�GH�DLUH�HV�HO�TXH�DSDUHFH�HQ�OD
LPDJHQ�

,PDJHQ�GH�HODERUDFLyQ�SURSLD

$FXPXODGRU�R�GHSyVLWR

$GHPiV� GH� OD� XQLGDG� GH� DFRQGLFLRQDPLHQWR�� HV� QHFHVDULR� GLVSRQHU� GH� VXILFLHQWH� FDQWLGDG� GH� DLUH� SDUD
RSHUDU��3DUD�HOOR�VH�XVD�XQ�DFXPXODGRU�

6X� IXQFLyQ�HV�DOPDFHQDU�HO� DLUH� FRPSULPLGR�TXH�SURSRUFLRQD�HO� FRPSUHVRU�XQD�YH]�DFRQGLFLRQDGR��'HEH
FXPSOLU�YDULRV�UHTXLVLWRV��HQWUH�HOORV��GLVSRQHU�GH�XQD�SXHUWD�SDUD�LQVSHFFLyQ�LQWHULRU��XQ�JULIR�GH�SXUJD��XQ
PDQyPHWUR��YiOYXOD�GH�VHJXULGDG��YiOYXOD�GH�FLHUUH��H�LQGLFDGRU�GH�WHPSHUDWXUD�

,PDJHQ�GH�HODERUDFLyQ�SURSLD

3UHJXQWD�GH�(OHFFLyQ�0~OWLSOH



2SFLyQ�FRUUHFWD

,QFRUUHFWR

,QFRUUHFWR

6ROXFLyQ

���2SFLyQ�FRUUHFWD
���,QFRUUHFWR
���,QFRUUHFWR

(O�HOHPHQWR�GH�XQ�FLUFXLWR�QHXPiWLFR�HQFDUJDGR�GH�HOHYDU� OD�SUHVLyQ�GHO�DLUH�SDUD�VX�XVR
SRVWHULRU�HV�HO��

&RPSUHVRU
)LOWUR

$FXPXODGRU



�����9iOYXODV

(O�FDXGDO�\�SUHVLyQ�GHO�DLUH�FRPSULPLGR�TXH�FLUFXOD�SRU�XQ�FLUFXLWR�QHXPiWLFR�GHEH�VHU�FRQWURODGR�SDUD�HO
IXQFLRQDPLHQWR� FRUUHFWR� GHO� VLVWHPD�� 'HO� FRQWURO�� OD� GLVWULEXFLyQ� \� UHJXODFLyQ� GHO� DLUH� FRPSULPLGR� VH
HQFDUJDQ�ODV�YiOYXODV�

9iOYXODV�QHXPiWLFDV
)RWRJUDItD�GH�DXWRPD[�HQ�'LUHFW�,QGXVWU\��&RQGLFLRQHV

6HJ~Q�VX�IXQFLyQ�ODV�YiOYXODV�VH�FODVLILFDQ�HQ�GLVWULEXLGRUDV��GH�UHJXODFLyQ�\�GH�FRQWURO�

�

9iOYXODV�GLVWULEXLGRUDV

(VWDV� YiOYXODV� VRQ� ORV� FRPSRQHQWHV� TXH� GHWHUPLQDQ� HO� FDPLQR� TXH� VHJXLUi� HO� DLUH� HQ� XQ� FLUFXLWR
QHXPiWLFR�

3DUD�UHSUHVHQWDU�ODV�YiOYXODV�GLVWULEXLGRUDV�HQ�ORV�HVTXHPDV�QHXPiWLFRV�VH�HPSOHDQ�VtPERORV��(Q�HOORV�VH
GLVWLQJXHQ�

/DV�YtDV��TXH�VRQ�HO�Q~PHUR�WRWDO�GH�RULILFLRV�GH�HQWUDGD�\�VDOLGD�GHO�DLUH�D�WUDYpV�GH�OD�YiOYXOD�

/DV�SRVLFLRQHV��VRQ�ODV�TXH�SXHGH�DGRSWDU�OD�YiOYXOD�GLVWULEXLGRUD�SDUD�GLULJLU�HO�IOXMR�SRU�XQD�X
RWUD�YtD��VHJ~Q�QHFHVLGDGHV�GH�WUDEDMR�

/RV�DFFLRQDPLHQWRV��VRQ�ORV�PpWRGRV�SRU�ORV�TXH�SURYRFDPRV�TXH�OD�YiOYXOD�HVWp�HQ�XQD�X�RWUD
SRVLFLyQ�

(Q�OD�VLJXLHQWH�SUHVHQWDFLyQ�SRGUiV�YHU�FyPR�VH�UHSUHVHQWDQ�ODV�YiOYXODV�GLVWULEXLGRUDV�

http://www.directindustry.fr/prod/automax/product-7630-1549931.html
https://www.directindustry.fr/cgu.html


3UHVHQWDFLyQ�GH�HODERUDFLyQ�SURSLD

3DUD� OD� UHSUHVHQWDFLyQ� GH� ODV� YiOYXODV� VH� HPSOHDQ� FXDGUDGRV� �XQR� SRU� FDGD� SRVLFLyQ� GH
WUDEDMR�GH�OD�YiOYXOD��GRQGH�VH�LQGLFDQ�ODV�YtDV�TXH�WLHQHQ��(O�QRPEUH�GH�OD�YiOYXOD�VH�GD
FRPR�Q���YtDV�Q���SRVLFLRQHV��8QD�YiOYXOD�����WLHQH���YtDV�\���SRVLFLRQHV�GH�WUDEDMR�

9iOYXODV�GH�UHJXODFLyQ

(VWH�JUXSR�GH�YiOYXODV�YDQ�D�LPSHGLU�R�GLILFXOWDU�HO�SDVR�GHO�IOXMR�HQ�XQR�X�RWUR�VHQWLGR�SRU�HO�FLUFXLWR�

/DV�YiOYXODV�DQWLUUHWRUQR�REWXUDQ�HO�SDVR�GH�DLUH�HQ�XQD�GLUHFFLyQ��SHUPLWLHQGR�OD�FLUFXODFLyQ
OLEUH�HQ�OD�GLUHFFLyQ�FRQWUDULD�
/DV�YiOYXODV�UHJXODGRUDV�SHUPLWHQ�UHJXODU� OD�FDQWLGDG�GH�DLUH�TXH�FLUFXOD�SRU�HOODV��GHVGH�XQ
YDORU�FHUR�KDVWD�HO�Pi[LPR��(O�FDXGDO�GH�DLUH�TXH�FLUFXOD�VH�LQGLFD�HQ���
/DV� YiOYXODV� DQWLUUHWRUQR� \� UHJXODGRUDV� D� OD� YH]�� HVWiQ� FRPSXHVWDV� SRU� GRV� UDPDV� HQ
SDUDOHOR��(Q�XQD�GLUHFFLyQ�GHO�IOXLGR�VH�UHJXOD�HO�FDXGDO��\�VL�HO�DLUH�FLUFXOD�HQ�VHQWLGR�FRQWUDULR�VH
EORTXHD�R�SHUPLWH�HO�SDVR�VHJ~Q�HVWp�RULHQWDGD�

$�FRQWLQXDFLyQ�VH�UHSUHVHQWDQ�ORV�VtPERORV�GH�HVWDV�YiOYXODV�

9iOYXOD�DQWLUUHWRQR 9iOYXOD�UHJXODGRUD 9iOYXOD�DQWLUUHWRQR�\�UHJXODGRUD

$FWLYLGDG

https://docs.google.com/presentation/d/1O3Z46-IPwwbdgZuINmvNH4z_WwwagitJ2tCBVXHSJkg/embed?start=false&amp;loop=false&amp;delayms=60000


,PDJHQ�GH�,HGD7HFQRORJtD�HQ�)OLFNU�
/LFHQFLD�&&

,PDJHQ�GH�,HGD7HFQRORJtD�HQ�)OLFNU�
/LFHQFLD�&&

,PDJHQ�GH�,HGD7HFQRORJtD�HQ�)OLFNU�
/LFHQFLD�&&

9iOYXODV�GH�FRQWURO

(Q�HVWH�JUXSR�GH�YiOYXODV�FRQGLFLRQDQ�HO�IOXMR�GHO�DLUH��HQWUH�HOODV�WHQHPRV�

9iOYXOD�VHOHFWRUD�GH�FLUFXLWR��9iOYXOD��2���

(VWH�WLSR�GH�YiOYXODV�WLHQH�GRV�HQWUDGDV�\�XQD
VDOLGD��&XDQGR�HO�DLUH�FRPSULPLGR�OOHJD�D�D
DOJXQDV�GH�ODV�HQWUDGDV������HQWRFHV�OD�VDOLGD

����WHQGUi�SUHVLyQ�

9iOYXOD�GH�VLPXOWDQHLGDG��9iOYXOD��<��
(VWH�WLSR�GH�YiOYXODV�WLHQH�GRV�HQWUDGDV�\�XQD
VDOLGD��3DUD�TXH�OD�VDOLGD�����WHQJD�SUHVLyQ�HO

DLUH�GHEH�OOHJDU�D�ODV�GRV�HQWUDGDV����
VLPXOWDQHDPHQWH�

,PDJHQ�GH�,HGD7HFQRORJtD�HQ�)OLFNU��/LFHQFLD�&& ,PDJHQ�GH�,HGD7HFQRORJtD�HQ�)OLFNU��/LFHQFLD�&&

0RVWUDU�UHWURDOLPHQWDFLyQ

D��/D�YDOYXOD���HV�XQD�YiOYXOD�����1&�FRQ�DFFLRQDPLHQWR�PDQXDO�\�UHWRUQR�SRU�UHVRUWH�\
OD�YiOYXOD���HV�XQD�YiOYXOD�����1&�FRQ�DFFLRQDPLHQWR�SRU�SUHVLyQ�\�UHWRUQR�SRU�UHVRUWH�

E��/D�YiOYXOD�HV�XQD�UHJXODGRUD��GLVPLQX\H�HQ�XQ�����HO�FDXGDO�GH�DLUH�TXH�SDVD�SRU
HOOD�

D��¢&yPR�VH�GHQRPLQDQ�ODV�VLJXLHQWHV�YiOYXODV�GLVWULEXLGRUDV"

9iOYXOD�� 9iOYXOD��

E��¢4Xp�IXQFLyQ�WLHQH�OD�YiOYXOD�GH�OD�LPDJHQ"

5HIOH[LyQ

http://www.flickr.com/photos/iedatecnologia/6863457943/
https://creativecommons.org/licenses/by/2.0/
http://www.flickr.com/photos/iedatecnologia/6863458149/
https://creativecommons.org/licenses/by/2.0/
http://www.flickr.com/photos/iedatecnologia/6863458211
https://creativecommons.org/licenses/by/2.0/
http://www.flickr.com/photos/iedatecnologia/6864862023
https://creativecommons.org/licenses/by/2.0/
http://www.flickr.com/photos/iedatecnologia/6864862147/
https://creativecommons.org/licenses/by/2.0/




�����$FWXDGRUHV

$FWXDGRUHV

6H� GHQRPLQDQ� DFWXDGRUHV� D� DTXHOORV� HOHPHQWRV� TXH� FRQYLHUWHQ� OD� HQHUJtD� QHXPiWLFD� HQ� PHFiQLFD�� 6H
FODVLILFDQ� VHJ~Q� FXDO� VHD� VX� FODVH� GH� PRYLPLHQWR� TXH� SURGXFHQ� HQ� GRV� WLSRV� GH� DFWXDGRUHV�� ORV� TXH
SURGXFHQ�PRYLPLHQWR�OLQHDO��FLOLQGURV��\�ORV�TXH�SURGXFHQ�PRYLPLHQWR�URWDWLYR��PRWRUHV��

1RV�FHQWUDUHPRV�HQ�ORV�DFWXDGRUHV�OLQHDOHV��ORV�FLOLQGURV�

8Q� FLOLQGUR� HV� XQ� GLVSRVLWLYR� FRQ� IRUPD� FLOtQGULFD�� FHUUDGR� KHUPpWLFDPHQWH� SRU� DPERV� H[WUHPRV� \� TXH
GLVSRQH�HQ�VX� LQWHULRU�GH�XQ�pPEROR�TXH�GLYLGH�HO� LQWHULRU�GHO�FLOLQGRU�HQ�GRV�]RQDV��FiPDUDV�DQWHULRU�\
SRVWHULRU��6ROGDGR�DO�pPEROR�HVWi�HO�YiVWDJR�� TXH�HV� OD�SLH]D�TXH�DFW~D�HQ�HO� H[WHULRU� WUDQVPLWLHQGR� OD
IXHU]D�UHFLELGD�GHO�pPEROR��(O�DLUH�FRPSULPLGR�HQWUD�R�VDOH�GHO�FLOLQGUR�D�WUDYpV�GH�XQRV�RULILFLRV�OODPDGRV
YtDV�SUDFWLFDGRV�HQ�OD�WDSD�

,PDJHQ�PRGLILFDGD�GH�.DPDUWRQ�HQ�:LNLPHGD�&RPPRQV��/LFHQFLD�&&

(QFRQWUDPRV�GRV�WLSRV�IXQGDPHQWDOPHQWH�

&LOLQGUR� GH� VLPSOH� HIHFWR�� VyOR� SXHGHQ� HIHFWXDU� WUDEDMR� HQ� XQ� VHQWLGR�� JHQHUDOPHQWH� HO� GH
DYDQFH�
&LOLQGUR�GH�GREOH�HIHFWR��HIHFW~DQ�WUDEDMR�HQ�DPERV�VHQWLGRV��HQ�HO�GH�DYDQFH�\�HO�UHWURFHVR�

/RV� FLOLQGURV� VRQ� DFWXDGRUHV� TXH� HPSOHDQ� OD� HQHUJtD� GHO� DLUH� FRPSULPLGR� HQ� UHDOL]DU� XQ
GHVSOD]DPLHQWR�OLQHDO�

&LOLQGUR�GH�VLPSOH�HIHFWR�

(O� YiVWDJR� SXHGH� HVWDU� UHSOHJDGR� R� H[WHQGLGR� LQLFLDOPHQWH�� 'LVSRQHQ� GH� XQ� UHVRUWH� GH� UHFXSHUDFLyQ� GH
SRVLFLyQ�� $O� VXPLQLVWUDUOH� DLUH� FRPSULPLGR�� HO� pPEROR� PRGLILFD� VX� SRVLFLyQ� �H[WHQGLpQGRVH� VL� HVWDED
UHSOHJDGR� R� DO� UHYpV�� � \� FXDQGR� VH� SXUJD� HO� DLUH�� HO�PXHOOH� UHFXSHUD� OD� SRVLFLyQ� LQLFLDO� GHO� pPEROR�� � (O
VtPEROR�GHO�FLOLQGUR�GH�VLPSOH�HIHFWR�VH�PXHVWUD�HQ�OD�LPDJHQ�

,PDJHQ�GH�,HGD7HFQRORJtD�HQ�)OLFNU��/LFHQFLD�&&

$FWLYLGDG

https://upload.wikimedia.org/wikipedia/commons/0/0d/Pneumatic_cylinder_(animation).gif?uselang=es
https://creativecommons.org/licenses/by/3.0/deed.ru
http://www.flickr.com/photos/iedatecnologia/6928179563/
https://creativecommons.org/licenses/by/2.0/


(VWRV�FLOLQGURV�VROR�SXHGHQ�HIHFWXDU�WUDEDMR�HQ�XQD�GLUHFFLyQ��HO�TXH�UHDOL]D�HO�DLUH�FRPSULPLGR��PLHQWUDV
TXH�HO�PRYLPLHQWR�GHELGR�DO�PXHOOH�VRODPHQWH�VLUYH�SDUD�UHFXSHUDU� OD�SRVLFLyQ� LQLFLDO��3RU�HVWD�UD]yQ��HO
FLOLQGUR�GH�VLPSOH�HIHFWR�HV�DSURSLDGR�SDUD�WHQVDU��H[SXOVDU��LQWURGXFLU��VXMHWDU��HWF�

&LOLQGUR�GH�GREOH�HIHFWR�

5HFLEH�DLUH� FRPSULPLGR�SRU�XQD�FiPDUD��SXUJiQGRVH�HO� ODGR� FRQWUDULR�� FRQ� OR�TXH�HO� YiVWDJR�FDPELD�GH
SRVLFLyQ��&XDQGR�HO�DLUH�FDPELD�GH�VHQWLGR�� � VH� LQWHUFDPELDQ� ODV�FiPDUDV�GH� OOHQDGR�\�GH�HYDFXDFLyQ�HO
YiVWDJR�UHFXSHUD�OD�SRVLFLyQ�LQLFLDO��(O�VtPEROR�GHO�FLOLQGUR�GH�GREOH�HIHFWR�VH�PXHVWUD�HQ�OD�LPDJHQ�

,PDJHQ�GH�,HGD7HFQRORJtD�HQ�)OLFNU��/LFHQFLD�&&

(VWRV� FLOLQGURV� SXHGHQ� GHVDUUROODU� WUDEDMR� HQ� ORV� GRV� VHQWLGRV� \� DGHPiV� SXHGHQ� SUHVHQWDU� FDUUHUDV
VLJQLILFDWLYDPHQWH�PD\RUHV�D�ODV�GH�ORV�FLOLQGURV�GH�VLPSOH�HIHFWR�

&LOLQGUR�QHXPiWLFR�GH�GREOH�HIHFWR
9tGHR�GH�&$'�0(&+$1,&$/�'(6,*1�DORMDGR�HQ�<RXWXEH

'-0-2(63�2)91%8-'3�()�(3&0)�)*)'83'-0-2(63�2)91%8-'3�()�(3&0)�)*)'83

0RVWUDU�UHWURDOLPHQWDFLyQ

1R�� (O� UHVRUWH� VyOR� OR� OOHYDQ� ORV� FLOLQGURV� GH� VLPSOH� HIHFWR� SDUD� UHFXSHUDU� OD� SRVLFLyQ
LQLFLDO��DOJR�TXH�QR�HV�QHFHVDULR�HQ�HO�GH�GREOH�HIHFWR�SXHV�HVH�WUDEDMR�OR�UHDOL]D�HO�DLUH
FRPSULPLGR�

/RV�FLOLQGURV�GH�GREOH�HIHFWR��¢SXHGHQ�OOHYDU�HQ�VX�LQWHULRU�XQ�UHVRUWH"

5HIOH[LyQ

http://www.flickr.com/photos/iedatecnologia/6928179583/
https://creativecommons.org/licenses/by/2.0/
https://www.youtube.com/watch?v=gONj7KhVQuE
https://www.youtube.com/watch?v=gONj7KhVQuE


���+LGUiXOLFD

(O�YRFDEOR�KLGUiXOLFD�VH�XWLOL]D�SDUD�GHILQLU�D�XQD�WHFQRORJtD�GH�iPELWR�LQGXVWULDO�TXH�HPSOHD�HO�DFHLWH�FRPR
IOXLGR�\�HQHUJtD��\�TXH�HVWi�tQWLPDPHQWH�UHODFLRQDGD�FRQ�ODV�OH\HV�GH�OD�PHFiQLFD�GH�ORV�IOXLGRV�

$OJXQRV�HMHPSORV��GH�ORV�PXFKRV�HQ�TXH�OD�WHFQRORJtD�KLGUiXOLFD�HVWi�SUHVHQWH�VRQ�

0iTXLQDV�KHUUDPLHQWDV�� VXMHFLyQ� GH� SLH]DV��PRYLPLHQWRV� GH� DYDQFH� GH� ODV� KHUUDPLHQWDV� GH
PHFDQL]DFLyQ��GHVSOD]DPLHQWR�GH�OD�PHVD�GH�WUDEDMR�HQ�UHFWLILFDGRUDV��IUHVDGRUDV����
3UHQVDV��FRPSUHVLyQ�\�VXMHFLyQ�GH�SLH]DV��PRYLPLHQWRV�GH�VHSDUDFLyQ����
0DTXLQDULD�GH�REUDV�S~EOLFDV�� VLVWHPDV�GH�SUHQVDGR�� VXMHFLyQ�� HOHYDFLyQ�\�PDQLSXODFLyQ�GH
FDUJDV����
9HKtFXORV��FDPELRV�DXWRPiWLFRV��HOHYDFLyQ�\�WUDVODFLyQ�GH�FDUJDV��IUHQRV����
$HURQiXWLFD��WUHQHV�GH�DWHUUL]DMHV�UHWUiFWLOHV��PRYLPLHQWR�GH�DOHURQHV��IODSV��WLPRQHV����
*U~DV�\�URERWV��HOHYDFLyQ��WUDVODGR\�PDQLSXODFLyQ�GH�FDUJDV����

$O�VHU�HO�DFHLWH�HO� IOXLGR�PiV�HPSOHDGR�HQ� ORV�VLVWHPDV�KLGUiXOLFRV��FRQVLGHUDUHPRV�DTXHO�HO� IOXLGR�XVDGR
SDUD�HVWRV�VLVWHPDV�

(OHPHQWRV�GH�XQ�FLUFXLWR�KLGUiXOLFR

$O� LJXDO�TXH�HQ� ORV�VLVWHPDV�QHXPiWLFRV��HQFRQWUDPRV�HOHPHQWRV�TXH�FRPSULPHQ�HO� IOXLGR�� ODV�ERPEDV
KLGUiXOLFDV��7DPELpQ�DSDUHFHQ�ODV�YiOYXODV�GLVWULEXLGRUDV��UHJXODGRUDV�\�GH�FRQWURO��(O�IOXLGR�VH�GLVWULEX\H
SRU� WXEHUtDV� \� ILQDOPHQWH�HO� IOXLGR� FRPSULPLGR� OOHJD�D� ORV�DFWXDGRUHV�� TXH� VRQ�� FRPR�HQ� ORV� VLVWHPDV
QHXPiWLFRV��FLOLQGURV�\�PRWRUHV�

+D\�GRV�JUDQGHV�GLIHUHQFLDV�HQWUH�ORV�VLVWHPDV�QHXPiWLFRV�H�KLGUiXOLFRV�

/D�SULPHUD�HV�TXH�QR�HV�SRVLEOH�DOPDFHQDU�DFHLWH�D�SUHVLyQ��\D�TXH�HO�DFHLWH�HV�XQ� IOXLGR
LQFRPSUHQVLEOH�� VyOR�KDEUi�SUHVLyQ�PLHQWUDV�DFW~H� OD�ERPED��$GHPiV�� ODV�ERPEDV�QR� FUHDQ� OD
SUHVLyQ�SRU�GLVPLQXFLyQ�GHO�YROXPHQ�RFXSDGR�SRU�OD�PDVD�GHO�IOXLGR��\D�TXH�HV�LQFRPSUHQVLEOH�
VLQR��HPSXMDQGR��HO�IOXLGR�TXH�OOHQD�ODV�WXEHUtDV�
/D�VHJXQGD�HV�TXH�ORV�VLVWHPDV�KLGUiXOLFRV�VRQ�VLVWHPDV�FHUUDGRV��QR�H[LVWLHQGR�OD�SRVLELOLGDG
GH�HVFDSH�GH�DFHLWH�DO�H[WHULRU��(VWH�KHFKR�DFDUUHD�XQDV�FRQVHFXHQFLDV�VREUH�HO�PDQWHQLPLHQWR
FRQVWDQWH�GH�OD�SUHVLyQ�\�XQ�FRQWURO�GH�ODV�SpUGLGDV�GH�DFHLWH�HQ�ORV�FLUFXLWRV�

(Q�OD�VLJXLHQWH�SUHVHQWDFLyQ�VH�PXHVWUDQ�ORV�HOHPHQWRV�GH�XQ�FLUFXLWR�KLGUiXOLFR



3UHVHQWDFLyQ�GH�HODERUDFLyQ�SURSLD

https://docs.google.com/presentation/d/1XUtmJ5Nnhs7zpjlyX9VZZl6vfaJipYxR4qCYinQsI0A/embed?start=false&loop=false&delayms=3000


���5HVXPHQ

8Q�IOXLGR� HV�XQ�JDV�R�XQ� OtTXLGR�� FX\DV�SDUWtFXODV�QR�PDQWLHQHQ�HQWUH�HOODV� OD� VXILFLHQWH
DWUDFFLyQ�\�R�ELHQ�VH�PXHYHQ� OtEUHPHQWH�GHQWUR�GHO�UHFLSLHQWH�TXH� ORV�FRQWLHQH��JDVHV��R
ELHQ�FXDQGR�VH�OHV�DSOLFD�XQD�IXHU]D�VH�GHVOL]DQ�XQDV�VREUH�RWUDV��OtTXLGRV��

/RV�IOXLGRV�VH�OODPDQ�DVt�SRUTXH�XQD�GH�VXV�FDUDFWHUtVWLFDV�PiV�QRWDEOHV�HV�TXH�IOX\HQ��VH
GHUUDPDQ��VRQ�FDSDFHV�GH�PRYHUVH�SRU�WXEHUtDV�

3DUD�SRGHU�WUDWDU�OD�REWHQFLyQ�\�OD�XWLOL]DFLyQ�GH�DLUH�FRPSULPLGR�SDUD�HO�IXQFLRQDPLHQWR�GH
ORV�GLVSRVLWLYRV�QHXPiWLFRV�GHEHPRV�WHQHU�HQ�FRQVLGHUDFLyQ�GRV�PDJQLWXGHV�EiVLFDV�

/D� SUHVLyQ�� 6H� GHILQH� FRPR� HO� FRFLHQWH� HQWUH� XQD� IXHU]D� DSOLFDGD
SHUSHQGLFXODUPHQWH�D�XQD�VXSHUILFLH�\�HO�YDORU�GH�OD�VXSHUILFLH��3� �)�6�
(O� FDXGDO�� 6H� GHILQH� FRPR� HO� FRFLHQWH� HQWUH� HO� YROXPHQ� TXH� IOX\H� SRU� XQD
FRQGXFFLyQ�HQWUH�HQ�WLHPSR�TXH�WDUGD�HQ�KDFHUOR��4� �9�W�

(O� SULQFLSLR� ItVLFR� GH� PiV� DSOLFDFLyQ� HQ� QHXPiWLFD� �\� HQ� KLGUiXOLFD�� HV� HO� SULQFLSLR� GH
3DVFDO�TXH�DILUPD�TXH�

��OD�SUHVLyQ�HMHUFLGD�HQ�XQ�SXQWR�FXDOTXLHUD�GH�XQD�PDVD�JDVHRVD��VH�WUDQVPLWH�SRU�LJXDO�\
HQ�WRGDV�ODV�GLUHFFLRQHV��

8QD�GH�ODV�DSOLFDFLRQHV�PiV�GHVDUUROODGDV�GHO�SULQFLSLR�GH�3DVFDO�HQ�HO�FDPSR�GH�OD�WpFQLFD
HV�OD�SUHQVD�

,PDJHQ�HQ�:LNLPHGLD�&RPPRQV��'RPLQLR�S~EOLFR

$FWLYLGDG

$FWLYLGDG

$FWLYLGDG

https://upload.wikimedia.org/wikipedia/commons/7/7d/Hydraulic_Force,_language_neutral.png
https://creativecommons.org/publicdomain/zero/1.0/deed.es_ES


8Q�FLUFXLWR�QHXPiWLFR�HVWi�IRUPDGR�SRU�ORV�VLJXLHQWHV�HOHPHQWRV�

&RPSUHVRU��FUHD�DLUH�D�SUHVLyQ�
8QLGDG�GH�DOPDFHQDPLHQWR� �ILOWUR�� OXEULFDGRU�\�PDQyPHWUR���DFRQGLFLRQD�HO�DLUH
SDUD�VX�XVR�
&RQGXFFLRQHV��OR�GLVWULEX\H�
&LOLQGURV��VH�GHVSOD]DQ�\�UHDOL]DQ�XQ�WUDEDMR�
9iOYXODV��GLVWULEX\HQ��UHJXODQ�\�FRQWURODQ�HO�SDVR�GHO�DLUH�D�ORV�FLOLQGURV�

3DUD�UHSUHVHQWDU�HO�IXQFLRQDPLHQWR�GH�XQ�FLUFXLWR�QHXPiWLFR�VH�HPSOHDQ�VtPERORV�GH�FDGD
XQR�GH�ORV�HOHPHQWRV�TXH�OR�IRUPDQ�

/D�KLGUiXOLFD�VH�HQFDUJD�GHO�HVWXGLR�GHO�DFHLWH��SULQFLSDOPHQWH��FRPR�IOXLGR�\�HQHUJtD��\
TXH�HVWi�tQWLPDPHQWH�UHODFLRQDGD�FRQ�ODV�OH\HV�GH�OD�PHFiQLFD�GH�ORV�IOXLGRV�

$O�LJXDO�TXH�HQ�ORV�VLVWHPDV�QHXPiWLFRV��HQFRQWUDPRV�HOHPHQWRV�TXH�FRPSULPHQ�HO�IOXLGR�
ODV� ERPEDV� KLGUiXOLFDV�� 7DPELpQ� DSDUHFHQ� ODV� YiOYXODV� GLVWULEXLGRUDV�� UHJXODGRUDV� \� GH
FRQWURO�

+D\�GRV�JUDQGHV�GLIHUHQFLDV�HQWUH�ORV�VLVWHPDV�QHXPiWLFRV�H�KLGUiXOLFRV�

1R�HV�SRVLEOH�DOPDFHQDU�DFHLWH�D�SUHVLyQ�
6RQ�VLVWHPDV�FHUUDGRV

$FWLYLGDG



���3DUD�DSUHQGHU�KD]OR�W~

0RVWUDU�UHWURDOLPHQWDFLyQ

���6yOR�KD\�XQ�HOHPHQWR�DFWXDGRU��HO������HV�XQ�FLOLQGUR�
���(V�XQ�FLOLQGUR�GH�GREOH�HIHFWR�\�FRUUHVSRQGH�DO�Q�������HVR�TXLHUH�GHFLU�TXH
VH� DFWLYD� HQ� ORV� �� PRYLPLHQWRV� TXH� UHDOL]D� �DYDQFH� \� UHWRUQR�� PHGLDQWH
HOHPHQWRV�GH�FRQWURO��YiOYXODV��
���+D\���HOHPHQWRV�GH�FRQWURO����YiOYXODV�GH�GLVWLQWRV�WLSRV�
���6RQ� YiOYXODV� ����� TXLHUH� GHFLU� TXH� WLHQH� �� YtDV� \� �� SRVLFLRQHV� �DELHUWD� \
FHUUDGD�R�UHSRVR�\�WUDEDMR�
���(V�XQD�YiOYXOD������OR�TXH�LPSOLFD�TXH�WLHQH���YtDV�\���SRVLFLRQHV�
���3ULPHUR�YDPRV�D�YHU�ORV�HOHPHQWRV�TXH�OR�IRUPDQ�GHWHQLGDPHQWH�

(OHPHQWRV�DFWXDGRUHV��(O�~QLFR�HOHPHQWR�DFWXDGRU�TXH�DSDUHFH�HV�HO�FLOLQGUR
GH�GREOH�HIHFWR������&XDQGR�HVWp�H[WHQGLGR�KDUi�FRQWDFWR�FRQ�HO�URGLOOR�GH�OD
YiOYXOD������������\�OD�DFWLYDUi�H�LQLFLDUi�HO�UHWURFHVR�

9DPRV�D�UHFRUGDU�ORV�HOHPHQWRV�TXH�FRPSRQHQ�XQ�FLUFXLWR�KLGUiXOLFR��DVt�TXH�ILMDWH�ELHQ�HQ
HVWH�HVTXHPD�H�LQWHQWD�FRQWHVWDU�ODV�VLJXLHQWHV�SUHJXQWDV�

,PDJHQ�GH�HODERUDFLyQ�SURSLD

���¢&XiQWRV�HOHPHQWRV�DFWXDGRUHV�KD\�HQ�HO�FLUFXLWR"
���¢'H�TXp�WLSR�HV�HO�FLOLQGUR��VL�HV�TXH�KD\�DOJXQR"
���¢&XiQWRV�HOHPHQWRV�GH�UHJXODFLyQ�R�FRQWURO�WLHQH�HVWH�FLUFXLWR"
���/RV�HOHPHQWRV��������������\�����¢TXp�VRQ"
���¢<�HO����"
���¢3RGUtDV�H[SOLFDU�FyPR�IXQFLRQD"�1R�WH�SUHRFXSHV�VL�QR�OR�VDEHV��SXHGHV�OHHU�OD
H[SOLFDFLyQ�VL�OH�GDV�DO�FOLFN

$FWLYLGDG�GH�/HFWXUD



9iOYXODV�KD\�GH�YDULRV�WLSRV�
9iOYXODV�GH�PDQGR��/DV�YiOYXODV�GH�PDQGR�VHUiQ�ODV�YiOYXODV�������
\��������6RQ�YiOYXODV�����GH�DFFLRQDPLHQWR�FRQ�SXOVDGRU�\�UHWRUQR
SRU� UHVRUWH�� 6L� ODV� SXOVDPRV� GHMDUiQ� YtD� OLEUH� DO� DLUH� KDVWD� OD
YiOYXOD�����
9iOYXODV�GH�GLVWULEXFLyQ��/D�YiOYXOD�GH�VLPXOWDQHLGDG�R�YiOYXOD�$1'�
LQGLFDGD� FRQ� HO� FyGLJR� ������ SHUPLWH� HO�SDVR� GH� DLUH� VROR� VL� VXV
GRV�HQWUDGDV�ODWHUDOHV�HVWiQ�DFWLYDGDV��HV�GHFLU��VL� OR�HVWiQ�ODV
YiOYXODV��������\���������SRU�HOOR�VH�GHQRPLQD�GH�VLPXOWDQHLGDG��
/D� YiOYXOD� LQGLFDGD� FRQ� ����� VHUi� XQD� YiOYXOD� ���� FRQ
DFFLRQDPLHQWR� \� UHWRUQR� QHXPiWLFRV�� (O� DFFLRQDPLHQWR� GH� OD
L]TXLHUGD��TXH�KDFH�TXH�HO�FLOLQGUR�DYDQFH��VH�FRQVLJXH�DFWLYDQGR
����� HV� GHFLU�� DFFLRQDQGR� VLPXOWiQHDPHQWH� ������ \� ������� (O
UHWRUQR�GHO�FLOLQGUR�VH�FRQVLJXH�DFWLYDQGR�OD�YiOYXOD������ SRU� OD
GHUHFKD��HV�GHFLU��SULPHUR�WHQGUi�TXH�HVWDU�DFWLYDGD�OD�YiOYXOD�����

(VWH� FLUFXLWR� FRUUHVSRQGH� D� XQ� FLOLQGUR� GH� GREOH� HIHFWR� ������� TXH� DYDQ]D
FXDQGR� GRV� YiOYXODV� DFWLYDGDV� FRQ� SXOVDGRU� �������� \� �������� VH� SUHVLRQDQ
VLPXOWiQHDPHQWH��6L�ODV�YiOYXODV�GHMDQ�GH�DFFLRQDUVH�HO�FLOLQGUR�FRQWLQXDUi�FRQ
VX�DYDQFH��\D�TXH�KD�SDVDGR�D�VHU�FRQWURODGR�SRU�OD�YiOYXOD�����

(O�UHWRUQR�GHO�FLOLQGUR�VH�SURGXFLUi�DXWRPiWLFDPHQWH��\D�TXH�DOFDQ]DUi�HQ�VX
ILQDO�GH�FDUUHUD�HO�URGLOOR�GH�OD�YiOYXOD�������DFWLYiQGROD��(VWD�D�VX�YH]�SURYRFD
TXH�OD�YiOYXOD������FDPELH�GH�SRVLFLyQ�\�HO�FLOLQGUR������UHWRUQDUi��FRQFOX\HQGR
VX�FLFOR�



$YLVR�/HJDO

$YLVR�/HJDO

(O�SUHVHQWH� WH[WR� �HQ�DGHODQWH��HO� �$YLVR�/HJDO���UHJXOD�HO�DFFHVR�\�HO�XVR�GH� ORV
FRQWHQLGRV�GHVGH�ORV�TXH�VH�HQOD]D��/D�XWLOL]DFLyQ�GH�HVWRV�FRQWHQLGRV�DWULEX\H� OD
FRQGLFLyQ�GH�XVXDULR�GHO�PLVPR��HQ�DGHODQWH��HO��8VXDULR���H�LPSOLFD�OD�DFHSWDFLyQ
SOHQD� \� VLQ� UHVHUYDV� GH� WRGDV� \� FDGD� XQD� GH� ODV� GLVSRVLFLRQHV� LQFOXLGDV� HQ� HVWH
$YLVR�/HJDO�SXEOLFDGR�HQ�HO�PRPHQWR�GH�DFFHVR�DO�VLWLR�ZHE��7DO�\�FRPR�VH�H[SOLFD
PiV� DGHODQWH�� OD� DXWRUtD� GH� HVWRV� PDWHULDOHV� FRUUHVSRQGH� D� XQ� WUDEDMR� GH� OD
&RPXQLGDG� $XWyQRPD� $QGDOX]D�� &RQVHMHUtD� GH� (GXFDFLyQ� \� 'HSRUWH� �HQ
DGHODQWH�&RQVHMHUtD�GH�(GXFDFLyQ�\�'HSRUWH��

&RQ�HO�ILQ�GH�PHMRUDU�ODV�SUHVWDFLRQHV�GH�ORV�FRQWHQLGRV�RIUHFLGRV��OD�&RQVHMHUtD�GH
(GXFDFLyQ� \� 'HSRUWH� VH� UHVHUYD� HO� GHUHFKR�� HQ� FXDOTXLHU� PRPHQWR�� GH� IRUPD
XQLODWHUDO� \� VLQ� SUHYLD� QRWLILFDFLyQ� DO� XVXDULR�� D� PRGLILFDU�� DPSOLDU� R� VXVSHQGHU
WHPSRUDOPHQWH�OD�SUHVHQWDFLyQ��FRQILJXUDFLyQ��HVSHFLILFDFLRQHV�WpFQLFDV�\�VHUYLFLRV
GHO�VLWLR�ZHE�TXH�GD�VRSRUWH�D�ORV�FRQWHQLGRV�HGXFDWLYRV�REMHWR�GHO�SUHVHQWH�$YLVR
/HJDO��(Q�FRQVHFXHQFLD��VH�UHFRPLHQGD�DO�8VXDULR�TXH�OHD�DWHQWDPHQWH�HO�SUHVHQWH
$YLVR� /HJDO� HQ� HO�PRPHQWR� TXH� DFFHGD� DO� UHIHULGR� VLWLR�ZHE�� \D� TXH� GLFKR�$YLVR
SXHGH� VHU� PRGLILFDGR� HQ� FXDOTXLHU� PRPHQWR�� GH� FRQIRUPLGDG� FRQ� OR� H[SXHVWR
DQWHULRUPHQWH�

5pJLPHQ�GH�3URSLHGDG� ,QWHOHFWXDO� H� ,QGXVWULDO� VREUH� ORV� FRQWHQLGRV�GHO� VLWLR


