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Estructura de la guía

/D�*X¯D�GH�$SR\R�DO�'HVDUUROOR�GH�'LDJQµVWLFRV�(QHUJ«WLFRV�SDUD�,QVWLWXFLRQHV�GH�(GXFDFLµQ�6XSHULRU��,(6��VH�HVWUXF-
WXUD�HQ���FDS¯WXORV��FDGD�XQR�FRQ�XQ�REMHWLYR�HVSHF¯ŵFR��

1. Introducción
,QWURGXFLU� OD� VLWXDFLµQ� HQHUJ«WLFD� GH� ODV� ,QVWLWXFLRQHV� GH�
(GXFDFLµQ�6XSHULRU��,(6��

2. Primeros pasos del 

diagnóstico energético

2EWHQHU� ODV� SDXWDV� \� DFFLRQHV� IXQGDPHQWDOHV� SDUD� OD�
UHDOL]DFLµQ� H[LWRVD� GH� XQ� GLDJQµVWLFR� HQHUJ«WLFR�� GHVGH� OD�
UHFRSLODFLµQ� SUHYLD� GH� LQIRUPDFLµQ� KDVWD� OD� REWHQFLµQ� GH�
GDWRV��œHQ�WHUUHQRŔ�

4. Fase II.

Contabilidad energética

$QDOL]DU� HO� FRPSRUWDPLHQWR� GH� ORV� FRQVXPRV� GH� ORV�
HVWDEOHFLPLHQWRV�HGXFDFLRQDOHV��VXSHUYLVDU�HO�ŶXMR�GH�HQHUJ¯D�
H�LGHQWLŵFDU�GHELOLGDGHV�SDUD�OXHJR�VHOHFFLRQDU�PHGLGDV�GH�
PHMRUD�DGHFXDGDV��

5. Fase III. 

,GHQWLŵFDFLµQ�\�F£OFXOR�
de Medidas de Mejora de 

(ŵFLHQFLD�(QHUJ«WLFD��00((�

,GHQWLŵFDU�ODV�SULQFLSDOHV�00((�SDUD�LOXPLQDFLµQ��FOLPDWL]DFLµQ��
$JXD� &DOLHQWH� 6DQLWDULD� �$&6��� HGLŵFDFLµQ� \� HTXLSRV��
$VLPLVPR�� FDOFXODU� OD� PHMRUD� GHO� GHVHPSH³R� HQHUJ«WLFR� \�
HO� DKRUUR� GH� FRVWRV� GHULYDGR� GH� OD� LPSOHPHQWDFLµQ� GH� ODV�
00((�LGHQWLŵFDGDV�

���*HVWLµQ�GH�OD��HQHUJ¯D�\�
mejora continua

,PSOHPHQWDU�QXHYDV�RSRUWXQLGDGHV�GH�PHMRUD��UHODFLRQDGDV�
FRQ�OD�JHVWLµQ�GH�OD�HQHUJ¯D��GHŵQLHQGR�ORV�LQGLFDGRUHV�P£V�
DGHFXDGRV�SDUD�HO�VHJXLPLHQWR�GH�ORV�FRQVXPRV�HQHUJ«WLFRV�� 

7DPEL«Q� VH� SUHVHQWDU£Q� ORV� EHQHŵFLRV� GH� XQ� 6LVWHPD� GH�
*HVWLµQ� GH� OD� (QHUJ¯D� �6*(�� VHJ¼Q� OD� QRUPD� ,62� ������ \�
FµPR�XQ�GLDJQµVWLFR�HQHUJ«WLFR�SXHGH�VHU�HPSOHDGR�FRPR�
SXQWR�GH�SDUWLGD�HQ�OD�LPSOHPHQWDFLµQ�GH�XQ�6*(�

3. Fase I.

Levantamiento de datos

5HDOL]DU� HO� FDWDVWUR� GH� WRGD� OD� LQIRUPDFLµQ� QHFHVDULD� SDUD�
FRQRFHU�TX«�KD\�HQ�OD�LQVWDODFLµQ�\�FµPR�IXQFLRQD�

CAPÍTULO OBJETIVO 1 Introducción
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INTRODUCCIÓN

1. Introducción
1.1 Situación energética de las Instituciones de Educación 

Superior (IES) 

(O�VHFWRU�GH�,(6�GHVWDFD�SRU�VX�KHWHURJHQHLGDG��(Q�SULPHU�OXJDU�VH�GHEH�GHVWDFDU�OD�GLYHUVLGDG�FOLP£WLFD�D�OR�ODUJR�GH�OD�JHRJUDI¯D�
FKLOHQD��/RV�HGLŵFLRV�TXH�GDQ�VHUYLFLR�D�ODV�,(6�WLHQHQ�QHFHVLGDGHV�HQHUJ«WLFDV�GH�FOLPDWL]DFLµQ�VHJ¼Q�OD�]RQD�GHO�SD¯V�HQ�TXH�VH�
VLW¼DQ��

'HVGH�HO�SXQWR�GH�YLVWD�DUTXLWHFWµQLFR�H[LVWHQ�HGLŵFLRV�GH�GLYHUVDV�«SRFDV�\�FDOLGDGHV��GHVGH�HGLŵFLRV�KLVWµULFRV�GH�HVWLOR�FROR-
QLDO�D�FRQVWUXFFLRQHV�GH�UHFLHQWH�HMHFXFLµQ���6L�VH�REVHUYD�HO�DVSHFWR�XUEDQ¯VWLFR��VH�SXHGHQ�HQFRQWUDU�HGLŵFLRV�LQWHJUDGRV�HQ�OD�
WUDPD�XUEDQD�R�EDMR�HO�IRUPDWR�GH�œFDPSXVŔ��

/DV�LQVWDODFLRQHV�W«FQLFDV��VDOYR�ORV�VLVWHPDV�GH�LOXPLQDFLµQ��WDPSRFR�VRQ�XQLIRUPHV��\D�TXH�XQ�SRUFHQWDMH�QR�GHVSUHFLDEOH�GH�
HGLŵFLRV�QL�VLTXLHUD�GLVSRQH�GH�XQ�VLVWHPD�IRUPDO�GH�FDOHIDFFLµQ��IUHQWH�D�HGLŵFLRV�FRQ�VLVWHPDV�DYDQ]DGRV�GH�FOLPDWL]DFLµQ��

(O�XVR�GHSRUWLYR�HV�XQ�LPSRUWDQWH�FRQVXPR�GH�HQHUJ¯D��FRPR�DV¯�RFXUUH�HQ�ODV�,(6�TXH�HVW£Q�GRWDGDV�GH�SLVFLQD�WHPSHUDGD�

)LQDOPHQWH��ORV�XVRV�HQWUH�ODV�IDFXOWDGHV�KXPDQ¯VWLFDV�\�ODV�FLHQW¯ŵFDV�VRQ�PX\�GLIHUHQWHV��GHVWDFDQGR�VREUH�WRGR�OD�SUHVHQFLD�GH�
ODERUDWRULRV�FRQ�GLIHUHQWHV�SURSµVLWRV�

1.1.1 Fuentes de energía

y principales usos

/DV� IXHQWHV�GH�HQHUJ¯D�XWLOL]DGDV�SRU� ODV� ,(6� VRQ� IXQGD-
PHQWDOPHQWH�� HOHFWULFLGDG�� JDV� QDWXUDO�� JDV� OLFXDGR� \�
GLHVHO��6LQ�HPEDUJR��HQ�ODV�5HJLRQHV�GH�OD�$UDXFDQ¯D�\�GH�
ORV�5¯RV�VH�GDQ�FRQVXPRV�GH�GHQGURHQHUJ¯D�HQ�IRUPD�GH�
OH³D�R�SHOOHWV�
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*U£ŵFR����'LVWULEXFLµQ�PHGLD�GH� IXHQWHV�HQHUJ«WLFDV�HPSOHDGDV�

HQ�,(6�

1.1.2 Distribución de

consumos energéticos

/DV�VLJXLHQWHV�FDWHJRU¯DV�UHSUHVHQWDQ�ORV�XVRV�D�ORV�TXH�VH�
GHVWLQD�HO�FRQVXPR�GH�HQHUJ¯D�

 Ř &DOHIDFFLµQ�
 Ř 5HIULJHUDFLµQ�
 Ř $JXD�&DOLHQWH�6DQLWDULD��$&6��
 Ř ,OXPLQDFLµQ�LQWHULRU�
 Ř ,OXPLQDFLµQ�H[WHULRU�
 Ř (TXLSRV�LQIRUP£WLFRV�
 Ř 2WURV�

$�«VWRV�VH�GHEH�DJUHJDU�TXH�DOJXQRV�FHQWURV�GH�,(6�KDFHQ�
XVR� GH� SLVFLQDV� WHPSHUDGDV�� YHK¯FXORV� LQVWLWXFLRQDOHV� \�
ODERUDWRULRV�

*.2�

*2�

*.2�

+,2�)2�
)2�

*-2�

*2�

/2�

*.2�
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������	��
��������

������������
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*U£ŵFR����'LVWULEXFLµQ�PHGLD�GH�XVRV�HQHUJ«WLFRV�HPSOHDGRV�HQ�

ODV�,(6�



Primeros

pasos del 

diagnóstico 

energético 

2
8Q�GLDJQµVWLFR�HQHUJ«WLFR�HV�HO�HVWXGLR�\�DQ£OLVLV�GHO�XVR�
GH� OD�HQHUJ¯D�HQ�XQD� LQVWDODFLµQ� FRQ�HO� ŵQ�GH� LGHQWLŵFDU�
RSRUWXQLGDGHV�GH�DKRUUR�HQHUJ«WLFR�� 3XHGH� VHU�GH�JUDQ�
XWLOLGDG�HQ�XQD�,(6�SDUD�GHWHFWDU�£UHDV�GH�PHMRUD�
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2. Primeros pasos 

del diagnóstico 

energético

2.1 ¿Qué es un diagnóstico 

energético? 

8Q�GLDJQµVWLFR�HQHUJ«WLFR�HV�HO�HVWXGLR�\�DQ£OLVLV�GHO�XVR�
GH� OD�HQHUJ¯D�HQ�XQ�HGLŵFLR��SURFHVR�R�VLVWHPD�FX\R�RE-
MHWLYR� SULQFLSDO� HV� OD� LGHQWLŵFDFLµQ� GH� RSRUWXQLGDGHV� GH�
DKRUUR�GH�HQHUJ¯D�HQ�ODV�LQVWDODFLRQHV��

8Q�GLDJQµVWLFR� HQHUJ«WLFR� VH� UHDOL]D� HQ� WUHV� IDVHV� FRPR�
PXHVWUD�HO�HVTXHPD�

)$6(�,,,� 
,GHQWLŵFDFLµQ�\�F£OFXOR�GH�

PHGLGDV�GH�PHMRUD

)$6(�,,�
&RQWDELOLGDG�HQHUJ«WLFD

)$6(�,�
/HYDQWDPLHQWR�GH�GDWRV

/DV�WDUHDV�D�UHDOL]DU�HQ�FDGD�IDVH�VH�GHVDUUROODQ�HQ�ORV�FDS¯WXORV�
�����\���GH�HVWD�JX¯D�
 

2.2 ¿Por dónde empezar?

$QWHV�GH�SURFHGHU�DO�OHYDQWDPLHQWR�\�DO�DQ£OLVLV�GH�GDWRV��VH�
GHEH�UHDOL]DU�XQD�UHFRSLODFLµQ�SUHYLD�GH�LQIRUPDFLµQ�

3DUD�HVWR�VH�GHEH�FRQVLGHUDU�
 Ř Información sobre las instalaciones:�UHVXOWD�PX\�
FRQYHQLHQWH�SRGHU�FRQWDU�FRQ�WRGR�WLSR�GH�GRFX-
PHQWDFLµQ� UHODFLRQDGD� FRQ� ODV� LQVWDODFLRQHV� \� VX�
IXQFLRQDPLHQWR�HQHUJ«WLFR��6H�GHEHQ�UHFRSLODU�

 ȣ 3ODQRV�GHO�HVWDEOHFLPLHQWR�
 ȣ 'LDJUDPDV�XQLOLQHDOHV�
 ȣ %ROHWDV�GH� ORV�VXPLQLVWURV�HQHUJ«WLFRV�GH�DO�
PHQRV�ORV�¼OWLPRV����PHVHV�

 ȣ +RUDULRV�GH�IXQFLRQDPLHQWR�
 ȣ 2WURV

6L�QR�VH�GLVSRQH�GH�XQ�SODQR��VH�SXHGH�HODERUDU�XQ�HVTXHPD�
VHQFLOOR�GRQGH�DSDUHFHU£Q�ORV�GLIHUHQWHV�UHFLQWRV��(VWR�SHUPL-
WLU£�WHQHU�XQD�YLVLµQ�P£V�JOREDO�GH�OD�GLVSRVLFLµQ�GH�ODV�VDODV��
DV¯�FRPR�FDOFXODU�OR�PHWURV�FXDGUDGRV�GH�ODV�PLVPDV�

/D�LQIRUPDFLµQ�GHO�SODQR�VH�SXHGH�UHVXPLU�HQ�XQD�SODQLOOD��WDO�FRPR�VH�PXHVWUD�D�FRQWLQXDFLµQ�

2EWHQHU�ODV�SDXWDV�\�DFFLRQHV�IXQGDPHQWDOHV�SDUD�OD�UHDOL]DFLµQ�GH�XQ�GLDJQµVWLFR�HQHUJ«WLFR��GHVGH�OD�
UHFRSLODFLµQ�SUHYLD�GH�LQIRUPDFLµQ�KDVWD�OD�REWHQFLµQ�GH�GDWRV��œHQ�WHUUHQRŔ��

OBJETIVO

Ejemplo de ordenación de la información

Ubicación Horario Nº personas (media) Metros 
cuadrados

Número

6DOD�� ������������������������ �� ����� �

Sala 2 ������������������������� 22 ����� �

Sala 3 ������������������������ �� ����� �

6DOD�� ������������������������ �� ����� �

Sala 5 ������������������������ �� ����� �

6DOD�FRPSXWDFLµQ ������������������������ 25 ����� �

6DOD�GH�UHXQLRQHV ����������� �� ����� �

$VHRV ������������������������ 2 ���� 2

'HVSDFKRV�������� ������������������������ 2 ����� �

'HVSDFKR�� ���������� � ����� �

'HVSDFKR�� ���������� � ����� �

%LEOLRWHFD ���������� �� ����� �

&RPHGRU�\�FRFLQD ����������� �� ����� �

7DEOD����(MHPSOR�GH�RUGHQDFLµQ�GH�OD�LQIRUPDFLµQ�
)LJXUD����)DVHV�GH�XQ�GLDJQµVWLFR�HQHUJ«WLFR�

)LJXUD����(MHPSOR�GH�SODQR�GHO�UHFLQWR�
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 Ř Estudio del contexto del establecimiento educa-

cional:�HV�LPSRUWDQWH�UHDOL]DU�XQ�HVWXGLR�GH�OD�]RQD�
SDUD� LGHQWLŵFDU�SDU£PHWURV�TXH�SXHGDQ�DIHFWDU�DO�
FRQVXPR� GH� HQHUJ¯D� GHO� HVWDEOHFLPLHQWR� HGXFD-
FLRQDO��(Q�HVH�VHQWLGR�VH�UHFRPLHQGD�UHYLVDU��

 ȣ 3DU£PHWURV�FOLPDWROµJLFRV��FRPR�OD�WHPSH-
UDWXUD�DPELHQWH��OD�KXPHGDG�UHODWLYD�R�OD�YD-
ULHGDG�HVWDFLRQDO�HQWUH�RWURV���(VWR�D\XGDU£�D�
GHWHUPLQDU�ODV�QHFHVLGDGHV�GH�FOLPDWL]DFLµQ�
LQFOXVR�ODV�KRUDV�GH�XVR�GH�OD�LOXPLQDFLµQ��(Q�
OD�S£JLQD�GH� OD�'LUHFFLµQ�0HWHRUROµJLFD��VH�
SXHGH�FRQVXOWDU�HVWH�WLSR��GH�LQIRUPDFLµQ��

 ȣ Disponibilidad de suministros energéticos: 
SDUD� FRQRFHU� GH� TX«� IXHQWHV� GH� HQHUJ¯D� VH�
GLVSRQH�� 'HSHQGLHQGR� GH� ORV� VXPLQLVWURV�
HQHUJ«WLFRV� GLVSRQLEOHV� VH� WHQGU£� XQ�PD\RU�
R� PHQRU� SRWHQFLDO� GH� FDPELR� SDUD� IXHQWHV�
HQHUJ«WLFDV�P£V�HFRQµPLFDV�R�HŵFLHQWHV�

 ȣ Legislación vigente:�SDUD�FRPSUREDU�TXH�ODV�
LQVWDODFLRQHV�FXPSOHQ�FRQ�ORV�UHTXLVLWRV�P¯QL-
PRV�� (VWR� SHUPLWLU£� LGHQWLŵFDU� DOJXQRV� FDP-
ELRV�QHFHVDULRV�GH�ODV� LQVWDODFLRQHV��$�PRGR�
GH� HMHPSOR�� DOJXQDV� GH� ODV� IXHQWHV� TXH� VH�
SXHGHQ�FRQVXOWDU�VRQ��OD�2UGHQDFLµQ�*HQHUDO�
GH� 8UEDQLVPR� \� &RQVWUXFFLRQHV� �2*8&��� HO�
5HJODPHQWR�GH� ,QVWDODFLRQHV�7«UPLFDV�HQ� ORV�
(GLŵFLRV� HQ� &KLOH� �5,7&+�� \� 'HFUHWRV� FRPR�
HO� ��� GH� GHŵQLFLµQ� GH� HVW£QGDUHV� P¯QLPRV�
GH�HŵFLHQFLD�HQHUJ«WLFD�R�OD�UHVROXFLµQ�VREUH�
HWLTXHWDGR�GH�HŵFLHQFLD�HQHUJ«WLFD�

&RQ�WRGD�HVWD�LQIRUPDFLµQ�VH�SURFHGHU£�D�GHŵQLU�HO�DOFDQ-
FH�GHO�GLDJQµVWLFR�HQHUJ«WLFR�HQ�FXDQWR�D�Q¼PHUR�GH�HGL-
ŵFLRV�H�LQVWDODFLRQHV�D�DQDOL]DU�\�ORV�UHFXUVRV�QHFHVDULRV��

2.3 ¿Quién me puede ayudar?

(V� LPSRUWDQWH� LGHQWLŵFDU� DO� SHUVRQDO� TXH� SXHGH� IDFLOLWDU�
LQIRUPDFLµQ�VREUH�OD�RSHUDFLµQ��DX[LOLDUHV��HQFDUJDGRV�GH�
PDQWHQFLµQ�X�RWURV�

7DPEL«Q�VH�GHEH�FRQRFHU�TXL«Q�HV�HO�UHVSRQVDEOH�GH�ODV�
EROHWDV�GH� ORV� VXPLQLVWURV�HQHUJ«WLFRV�\�GH�RWURV�GDWRV�
GH� LQWHU«V� SDUD� HO� GLDJQµVWLFR� WDOHV� FRPR� SODQRV� GHO�
HVWDEOHFLPLHQWR��KRUDV�GH�XVR�GH�FDGD�VDOD�X�RFXSDFLµQ��
HQWUH�RWURV��

2.4 Preparación de la visita 

(V�UHFRPHQGDEOH�SODQLŵFDU� OD�YLVLWD�GH�ODV� LQVWDODFLRQHV��
DYLVDQGR�FRQ�VXŵFLHQWH�DQWHODFLµQ�DO�SHUVRQDO�GH�PDQWH-
QLPLHQWR�SDUD�TXH�SXHGDQ�D\XGDU�FRQ�HO� OHYDQWDPLHQWR�
GH�LQIRUPDFLµQ���

7DPEL«Q�VH�GHEH�SUHSDUDU�GH� IRUPD�SUHYLD�HO�PDWHULDO�D�
HPSOHDU�HQ�OD�YLVLWD��ŵFKDV�SDUD�HO�UHJLVWUR�GH�GDWRV�\�HTXL-
SRV�GH�PHGLFLµQ�

6H� UHFRPLHQGD� SUHSDUDU� ODV� ŵFKDV� GH�
OHYDQWDPLHQWR� GH� GDWRV� DGDSWDGDV� D� ODV�
QHFHVLGDGHV� GHO� GLDJQµVWLFR� HQHUJ«WLFR� GHO�
HVWDEOHFLPLHQWR�HGXFDFLRQDO��(Q�HO�FDS¯WXOR���GH�
OHYDQWDPLHQWR�GH�GDWRV�KD\�HMHPSORV�GH�FµPR�
WUDEDMDUODV�\�HQ�HO�$QH[R� ,�KD\�ŵFKDV�HQ�EODQFR�
SDUD�VX�XWLOL]DFLµQ�

CONSEJO

(Q�HO�FDVR�GH�UHDOL]DU�PHGLFLRQHV�GH�SDU£PHWURV�HQHUJ«-
WLFRV� �WHPSHUDWXUD�� LOXPLQDQFLD�� HQWUH� RWURV��� VH� GHEHU£Q�
SUHSDUDU�ORV�HTXLSRV�GH�PHGLFLµQ�D�HPSOHDU��3DUD�PD\RU�
LQIRUPDFLµQ�FRQVXOWDU�HO�FDS¯WXOR���\�HO�$QH[R�,,�

 Ř $OFDQFH�GHO�GLDJQµVWLFR�HQHUJ«WLFR�GHŵQLGR�
 Ř ,QIRUPDFLµQ�UHFRSLODGD�VREUH�ORV�HGLŵFLRV�\�ODV�
LQVWDODFLRQHV�

 Ř )LFKDV�GH�OHYDQWDPLHQWR�GH�GDWRV�SUHSDUDGDV�
SDUD�OD�YLVLWD�D�WHUUHQR

RESULTADOS CONSEGUIDOS

2.5 Referencias

 Ř 'LUHFFLµQ�0HWHRUROµJLFD�GH�&KLOH�
 Ř 2UGHQDFLµQ�*HQHUDO�GH�8UEDQLVPR�\�&RQVWUXFFLRQHV��2*8&��
 Ř 5HJODPHQWR�GH�,QVWDODFLRQHV�7«UPLFDV�HQ�ORV�(GLŵFLRV�HQ�&KLOH��5,7&+��
 Ř 'HFUHWR�����GH�GHŵQLFLµQ�GH�HVW£QGDUHV�P¯QLPRV�GH�HŵFLHQFLD�HQHUJ«WLFD�
 Ř 5HVROXFLµQ�VREUH�HWLTXHWDGR�GH�HŵFLHQFLD�HQHUJ«WLFD�

��'LUHFFLµQ�0HWHRUROµJLFD�GH�&KLOH��KWWS���ZZZ�PHWHRFKLOH�JRE�FO�



Fase I: 

Levantamiento 

de datos

3
(O� OHYDQWDPLHQWR�GH�GDWRV�HV�HO�SULPHU�SDVR�GH�XQ�GLDJ-
QµVWLFR� HQHUJ«WLFR�� &RQVLVWH� HQ� LGHQWLŵFDU� ORV� HTXLSRV�
FRQVXPLGRUHV�GH�HQHUJ¯D�\�HV�PX\�¼WLO�SDUD�XQD�,(6�\D�TXH�
SHUPLWH�FRQRFHU�ORV�SULQFLSDOHV�VLVWHPDV�GH�OD�LQVWDODFLµQ�
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3. Fase I:

Levantamiento

de datos

(Q� JHQHUDO�� VH� GLVWLQJXHQ� FLQFR� FDWHJRU¯DV� GH� VLVWHPDV�
TXH�FRLQFLGHQ�FRQ�ORV�SULQFLSDOHV�XVRV�GH�OD�HQHUJ¯D�HQ�ODV�
LQVWDODFLRQHV��GRQGH�VH�LQFOX\HQ�ORV�SXQWRV�FODYH�VREUH�ORV�
TXH�VH�GHEH�SUHVWDU�HVSHFLDO�DWHQFLµQ�HQ�HO�OHYDQWDPLHQWR�
GH�ORV�GDWRV�TXH�VH³DOD�HO�VLJXLHQWH�GLDJUDPD�

ILUMINACIÓN

CLIMATIZACIÓN

ACS

*(1(5$&,�1

',675,%8&,�1

UNIDADES TERMINALES

ENVOLVENTE TÉRMICA

EQUIPOS

3.2 Registro de datos

de iluminación

(O�FDWDVWUR�GHEH�UHFRJHU�ODV�FDUDFWHU¯VWLFDV�GH�ORV�GLVWLQWRV�
WLSRV�GH�DPSROOHWDV�\� VXV� UHVSHFWLYRV�HTXLSRV�DX[LOLDUHV��
DV¯� FRPR�VX�KRUDULR�GH�XWLOL]DFLµQ��6H�GHEH� UHDOL]DU�SDUD�
WRGDV� ODV� ,(6� �VDODV�GH�FODVH��FDVLQRV��RŵFLQDV��ELEOLRWHFD��
HQWUH�RWURV���

3DUD�HVWDEOHFHU�HO�KRUDULR�GH�XVR�GH�PDQHUD�VHQFLOOD�FXDQ-
GR�VH�HVW«�YLVLWDQGR�HO�HGLŵFLR��VH�SURSRQH�HODERUDU�XQD�
WDEOD�VLPLODU�D�OD�VLJXLHQWH�

5HFLQWR +RUDV�
DO�G¯D

'¯DV�
a la 
VH-
PDQD

'¯DV�DO�D³R +RUDV�DQXDOHV

Sala
FODVH��

5 � ��[���� ���� ����[��� ����

Sala
FODVH��

� 5 ��[���� ���� ����[��� �����

Sala de 
UHXQLRQHV

2 5 ��[���� ���� ����[��� ����

%LEOLRWHFD �� � ��[���� ���� ����[���� �����

2ŵFLQD�
SURIHVRUHV

� 5 ��[��� ���� ����[��� �����

7DEOD����(MHPSOR�GH�HVWLPDFLµQ�GH�KRUDV�GH�XVR�GH�ORV�UHFLQWRV�(O� OHYDQWDPLHQWR�GH�GDWRV�HV�OD�SULPHUD�IDVH�GH�XQ�GLDJ-
QµVWLFR�HQHUJ«WLFR�

5HDOL]DU�HO�FDWDVWUR�GH�WRGD�OD�LQIRUPDFLµQ�QHFHVDULD�SDUD�FRQRFHU�TX«�KD\�HQ�XQD�LQVWDODFLµQ�\�FµPR�
IXQFLRQD�

OBJETIVO

3.1 Planificación del

levantamiento de datos 

8QD�YH]�UHFDEDGD�\�DQDOL]DGD�OD�LQIRUPDFLµQ�LQLFLDO�GLVSRQLEOH��
VH�SURFHGH�D�UHDOL]DU�OD�YLVLWD�\�UHFRUULGR�HQ�OD�LQVWDODFLµQ��HOOR�
SHUPLWLU£�XQD�HYDOXDFLµQ�P£V�FRPSOHWD�\�FHUWHUD�

(O�REMHWLYR�SULQFLSDO�GH�HVWH�FDWDVWUR�FRQVLVWH�HQ�FRQRFHU�
TX«�KD\�HQ�OD�LQVWDODFLµQ�\�FµPR�IXQFLRQD��\D�TXH�UHVXOWD�
LPSRVLEOH�FDOFXODU�HO�LPSDFWR�GH�ODV�PHGLGDV�VLQ�FRQRFHU�D�
IRQGR�OD�LQVWDODFLµQ�

3HGLU� OD� FRODERUDFLµQ� GHO� UHVSRQVDEOH� GH� ODV�
LQVWDODFLRQHV�� 6X� IXQFLµQ� HQ� HVWD� IDVH� UHVXOWD�
LQGLVSHQVDEOH� SXHV� HVW£� HQFDUJDGR� GHO�
PDQWHQLPLHQWR� GH� WRGR� HO� HGLŵFLR� \� FRQRFH�
SHUIHFWDPHQWH�VX�IXQFLRQDPLHQWR�

CONSEJO

(O� FRQVXPR� HQHUJ«WLFR�� PHGLGR� HQ� N:K�� HV� LJXDO� D� OD�
SRWHQFLD��N:��SRU�HO�WLHPSR��KRUDV���/RV�SULQFLSDOHV�GDWRV�
TXH�VH�QHFHVLWDQ�REWHQHU�GXUDQWH�OD�YLVLWD�VRQ��SRU�WDQWR��OD�
SRWHQFLD�GH�ORV�HTXLSRV�FRQVXPLGRUHV�GH�HQHUJ¯D��HO«FWUL-
FD��W«UPLFD�\�RWUDV��\�VXV�KRUDV�GH�XVR�

)$6(�,,,� 
,GHQWLŵFDFLµQ�\�F£OFXOR�GH�

PHGLGDV�GH�PHMRUD

)$6(�,,�
&RQWDELOLGDG�HQHUJ«WLFD

)$6(�,�
/HYDQWDPLHQWR�GH�GDWRV
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3DUD�P£V�GHWDOOH�HQ�HO�FRQRFLPLHQWR�GH�ORV�GLIHUHQWHV�WLSRV�GH�DPSROOHWDV�\�RWURV�HOHPHQWRV�TXH�FRPSRQHQ�ORV�VLVWHPDV�
GH�LOXPLQDFLµQ�VH�SXHGH�FRQVXOWDU�OD�œ*X¯D�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�,OXPLQDFLµQ��&HQWURV�'RFHQWHVŔ�GHO�,'$(��

$�FRQWLQXDFLµQ�VH�PXHVWUD�HO�HMHPSOR�GH�XQ�FDWDVWUR�UHDOL]DGR�SDUD�OD�LOXPLQDFLµQ�GH�XQ�HGLŵFLR��D�SDUWLU�GH�OD�YLVLWD�LQ�VLWX��
6H�SXHGHQ�HQFRQWUDU�ORV�IRUPDWRV�GH�ŵFKDV�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�LOXPLQDFLµQ�HQ�HO�$QH[R�,�GH�HVWD�JX¯D�

$GHP£V��HV�QHFHVDULR�LGHQWLŵFDU�OD�H[LVWHQFLD�GH�VLVWHPDV�
FHQWUDOL]DGRV�GH�HQFHQGLGR�\�DSDJDGR��LQWHUUXSWRUHV�WHP-
SRUDOHV��GHWHFWRUHV�GH�OX]�QDWXUDO�\�DSURYHFKDPLHQWR�GH�OD�
OX]�QDWXUDO�HQ�FDGD�XQR�GH�ORV�UHFLQWRV�

7LSR�GH�
DPSROOHWD

(ŵFDFLD
�OP�:�

3RWHQFLD
�:�

,P£JHQHV�GH�ORV�WLSRV�GH�DPSROOHWD

,QFDQGHVFHQWH ���� ������

7LSR�$ 5HŶHFWRUD

'H�GHVFDUJD�
�+DORJHQXURV�
PHW£OLFRV�

������ ��������

2YRLGHV 7XEXODUHV Lineal &RPSDFWD

Halógena ����� ������

&£SVXOD 'LFURLFD PAR Lineal 5HŶHFWRUD

&RPSDFWD ����� �����

$KRUUDGRUD�JORER $KRUUDGRUD�WRUQDGR 5HŶHFWRUD

LED ������ ���������

7LSR�$ 7� 5HŶHFWRUD *ORER

)OXRUHVFHQWH ������ ����

&LUFXODU TL5 7/���7/����7/��

7DEOD����7LSRV�GH�DPSROOHWDV�

(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�LOXPLQDFLµQ

5HFLQWR 2ŵFLQD�� 2ŵFLQD�� 6DOD�� 6DOD�� 6DOD�� 6DOD�� %RGHJD

7LSR�GH�
DPSROOHWD

Halógena 
GLFURLFD

&RPSDFWD�
DKRUUDGRUD�
WRUQDGR

Halógena 
GLFURLFD

&RPSDFWD�
DKRUUDGRUD�
WRUQDGR

,QFDQGHV�
FHQWH�WLSR�$

Halógena 
GLFURLFD

)OXRUHVFHQWH�
TL5

3RWHQFLD��:� �� �� �� 32 �� �� ��

1¼PHUR�GH�
JUXSRV

2 � �� � 5 � �

1¼PHUR�GH�
DPSROOHWD�SRU�
JUXSR

3 2 � 3 � � 2

3RWHQFLD�GHO�
HTXLSR�DX[LOLDU�
�:�

� � � � � � ���

3RWHQFLD�WRWDO�
�:�

��� ��� ��� ��� ��� �� ��

([LVWHQFLD�
GHWHFWRUHV�GH�
SUHVHQFLD

1R 1R 1R 1R 1R 1R 1R

+RUDV�DO�G¯D 7 ��� ��� ��� ��� ��� ���

'¯DV�DO�D³R ��� ��� ��� ��� ��� ��� ���

7DEOD����(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�OXPLQDFLµQ�

/D�VLJXLHQWH�WDEOD�PXHVWUD�ORV�GLIHUHQWHV�WLSRV�GH�DPSROOHWDV�H[LVWHQWHV�SDUD�IDFLOLWDU�VX�LGHQWLŵFDFLµQ�GXUDQWH�OD�YLVLWD�

��KWWS���ZZZ�LGDH�HV�LQGH[�SKS�PRG�GRFXPHQWRV�PHP�GHVFDUJD"ŵOH �GRFXPHQWRVB����B*7BLOXPLQDFLRQBFHQWURVB

GRFHQWHVB��B����GD���SGI
��$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��ZZZ�DFHH�FO�UHFXUVRV�JXLDV�DSDUWDGR�GH�œ(GLŵFDFLµQŔ�

5HYLVH� OD� œ*X¯D� GH� (ŵFLHQFLD� (QHUJ«WLFD� SDUD�
(VWDEOHFLPLHQWRV� (GXFDFLRQDOHV� �*(((GXF�Ŕ�
GH� OD�$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD2  
SDUD�HQFRQWUDU�HMHPSORV�GH�FRQWURO�\�GLVH³R�GH�
OD�LOXPLQDFLµQ�

CONSEJO
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/D� œ*X¯D� SDUD� &DOLŵFDFLµQ� GH� &RQVXOWRUHV� HQ� (ŵFLHQFLD�
(QHUJ«WLFD3Ŕ�GH�OD�$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD�
FODVLŵFD�ODV�FDOGHUDV�\�H[SOLFD�VX�IXQFLRQDPLHQWR�SDUD�XQ�
PHMRU�HQWHQGLPLHQWR�GH�HVWH�WLSR�GH�HTXLSRV�GH�JHQHUD-
FLµQ�GH�FDORU�

$�OD�KRUD�GH�UHFRSLODU�OD�LQIRUPDFLµQ�VREUH�XQD�FDOGHUD��R�
FXDOTXLHU�RWUR�HTXLSR�GH�VLVWHPD��FRUUHVSRQGH�ŵMDUVH�HQ�OD�
SODFD�GH�FDUDFWHU¯VWLFDV�W«FQLFDV��HQ�ODV�HVSHFLŵFDFLRQHV�GH�
ORV�FDW£ORJRV�GHO� IDEULFDQWH�\�HQ� ORV�GDWRV�TXH� IDFLOLWDGRV�
SRU�HO�SHUVRQDO�GH�PDQWHQLPLHQWR�

(MHPSOR�GH�ŵFKD�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�FDOGHUD

'HVLJQDFLµQ &DOGHUD��

'HVFULSFLµQ &DOGHUD�GH�FRQGHQVDFLµQ

5HFLQWR 6DOD�GH�FDOGHUDV

1|�8QLGDGHV �

0DUFD 9LHVVPDQQ

0RGHOR 9LWURFURVVDO�����&7�

3RWHQFLD�W«UPLFD�QRPLQDO�
N:

���

5HQGLPLHQWR�QRPLQDO���� ����

5HQGLPLHQWR�UHDO�PHGLGR�
���

[-]

7LSR�GH�UHJXODFLµQ
GHO�TXHPDGRU

0RGXODQWH�������������

$³R�GH�LQVWDODFLµQ ����

6HUYLFLR (GLŵFLR�SULQFLSDO

+RUDULR�GH�RSHUDFLµQ ���KRUDV

3HULRGR�GH�FDOHIDFFLµQ 0D\R���VHSWLHPEUH

7DEOD����(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�FDOGHUD�

(Q�HO�FDVR�GH�HQFRQWUDU�HVWXID�GH�OH³D��GH�OD�PLVPD�PDQHUD�
TXH�HQ�FDVRV�DQWHULRUHV��VH�GHEH�UHDOL]DU�HO�OHYDQWDPLHQWR�
GH�VXV�SULQFLSDOHV�FDUDFWHU¯VWLFDV�

(MHPSOR�GH�ŵFKD�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�HVWXID

'HVFULSFLµQ (VWXID�GH�OH³D

7LSR &£PDUD�VLPSOH

5HFLQWR 2ŵFLQD��

1|�8QLGDGHV �

0DUFD *URVV

�UHD�GH�FDOHIDFFLµQ�
P£[LPD

���P2

3RWHQFLD��.FDO�K� �����

7LSR�GH�FRPEXVWLEOH /H³D�GH�HXFDOLSWR

+RUDV�GH�XVR�DQXDOHV �����

7DEOD����(MHPSOR�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�HVWXID�

3.3 Registro de datos

de climatización

(Q�HO�FDWDVWUR�GH�FOLPDWL]DFLµQ�HV�QHFHVDULR�GLVWLQJXLU�HQWUH� ORV�VXEVLVWHPDV��JHQHUDFLµQ�GH�FDORU�\�R�IU¯R��GLVWULEXFLµQ�
\� HOHPHQWRV� WHUPLQDOHV��$� FRQWLQXDFLµQ� VH�SUHVHQWDQ�XQD� VHULH�GH� WDEODV�TXH�SXHGHQ� VHUYLU�GH�KHUUDPLHQWDV�SDUD�HO�
OHYDQWDPLHQWR�GH�OD�LQIRUPDFLµQ�QHFHVDULD�SDUD�HVWRV�VXEVLVWHPDV��6H�HQFXHQWUDQ�DGHP£V�ORV�IRUPDWRV�GH�ODV�ŵFKDV�GH�
OHYDQWDPLHQWR�GH�GDWRV�HQ�HO�$QH[R�,�GH�OD�JX¯D�

Ř�*HQHUDFLµQ�GH�FDORU

6H�GHEH�FRQRFHU� FX£O� HV�HO� VLVWHPD�GH�JHQHUDFLµQ�GH� FDORU�GHO� HGLŵFLR�� WHQLHQGR�HQ� FXHQWD�TXH�HV�SRVLEOH�TXH�
H[LVWDQ�YDULRV�VLVWHPDV�GLIHUHQWHV�

/D�VLJXLHQWH�WDEOD�PXHVWUD�ORV�WLSRV�GH�VLVWHPDV�P£V�FRPXQHV�SDUD�IDFLOLWDU�VX�LGHQWLILFDFLµQ�GXUDQWH�OD�YLVLWD�

7LSR�GH�VLVWHPD &DUDFWHU¯VWLFDV

&DOGHUDV

Convencional

5HQGLPLHQWR���������
)XQFLRQDQ�D�DOWDV�WHPSHUDWXUDV

Baja Temperatura

5HQGLPLHQWR���������
De condensación

5HQGLPLHQWR�����������
6ROR�WUDEDMDQ�FRQ�JDV�QDWXUDO

6LVWHPDV�
HO«FWULFRV

&DOGHUD�HO«FWULFD
5HVLVWHQFLD�HO«FWULFD�R�
UDGLDGRUHV�HO«FWULFRV %RPED�FDORU (VWXIDV�HO«FWULFDV

(VWXIDV

'H�OH³D 'H�ELRPDVD 'H�JDV�QDWXUDO 'H�JDV�OLFXDGR

7DEOD����7LSRV�GH�VLVWHPDV�GH�JHQHUDFLµQ�GH�FDORU

��$JHQFLD�&KLOHQD�GH�OD�(ŵFLHQFLD�(QHUJ«WLFD��ZZZ�DFHH�FO�UHFXUVRV�JXLDV��£UHD�GH�DFFLµQ�œ,QGXVWULD�\�0LQHU¯DŔ
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$�SDUWLU�GH�OD�SODFD�GH�ORV�VLVWHPDV�GH�JHQHUDFLµQ�GH�IU¯R�
VH�GHEHQ�DQRWDU�ORV�VLJXLHQWHV�SDU£PHWURV�

(MHPSOR�GH�ŵFKD�OHYDQWDPLHQWR�GH�GDWRV�GH�XQ�FKLOOHU

'HVLJQDFLµQ &KLOOHU��

'HVFULSFLµQ
&KLOOHU�SDUD�OD�JHQHUDFLµQ�
GH�IU¯R

5HFLQWR &XELHUWD

1|�8QLGDGHV �

0DUFD 7UDQH

0RGHOR &*$1����

3RWHQFLD�W«UPLFD�QRPLQDO�
�N:�

���

3RWHQFLD�HO«FWULFD�QRPLQDO�
�N:�

���

5HQGLPLHQWR�QRPLQDO�5(( ����

$³R�GH�LQVWDODFLµQ ����

6HUYLFLR (GLŵFLR�SULQFLSDO

+RUDULR�GH�2SHUDFLµQ ���KRUDV

3HULRGR�GH�UHIULJHUDFLµQ 'LFLHPEUH���HQHUR

7DEOD����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQ�FKLOOHU�

7DPEL«Q�VH�GHEH�FRQVLGHUDU�OD�XELFDFLµQ�GH�HVWRV�HOHPHQ-
WRV�\D�TXH�OD�LQWHPSHULH�\�OD�UDGLDFLµQ�VRODU�WDPEL«Q�SXH-
GHQ� DIHFWDU� DO� IXQFLRQDPLHQWR� \� OD� HŵFLHQFLD�GH� DOJXQRV�
DSDUDWRV��

$�PRGR� GH� HMHPSOR�� VL� XQ� HTXLSR� VH� HQFXHQWUD� HQ� XQD�
FXELHUWD��HV�QHFHVDULR�LGHQWLŵFDU�VL�H[LVWH�XQ�HOHPHQWR�GH�
VRPEUD�

Ř�'LVWULEXFLµQ

3DUD� FRQHFWDU� ORV� VLVWHPDV�GH�JHQHUDFLµQ�GH� FDORU� \� IU¯R�
FRQ� ORV�HOHPHQWRV� WHUPLQDOHV�H[LVWHQ�GLIHUHQWHV�VLVWHPDV�
GH� GLVWULEXFLµQ� TXH� WDPEL«Q� VH� GHEHQ� LGHQWLŵFDU� HQ� OD�
YLVLWD�

7LSR�GH�VLVWHPD�
GH�GLVWULEXFLµQ

,P£JHQHV�GH�ORV�VLVWHPDV
GH�GLVWULEXFLµQ

7XEHU¯DV

&RQGXFWRV�GH�
DLUH�FDOLHQWH

8QLGDGHV�
0DQHMDGRUDV�
GH�$LUH

7DEOD�����7LSRV�GH�VLVWHPDV�GH�GLVWULEXFLµQ�

$�FRQWLQXDFLµQ�VH�PXHVWUD�HO�HMHPSOR�GH�XQ�FDWDVWUR�UHDOL-
]DGR�SDUD�XQD�80$��D�SDUWLU�GH�OD�YLVLWD�LQ�VLWX�

)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�80$

'HVLJQDFLµQ� 80$��

'HVFULSFLµQ
8QLGDG�0DQHMDGRUD
GH�$LUH

5HFLQWR 6µWDQR��

0DUFD &DUULHU

0RGHOR� ���0�$HUR

3RWHQFLD�W«UPLFD�QRPLQDO�
�N:�

5HIULJHUDFLµQ� 32

Calefacción ��

&OLPDWL]DGRUD�FRQ�
IUHHFRROLQJ

Si

&OLPDWL]DGRUD�FRQ�
UHFXSHUDGRU�HQW£OSLFR

Si

$³R�GH�LQVWDODFLµQ ����

6HUYLFLR (GLŵFLR�SULQFLSDO

+RUDV�$³R�GH�RSHUDFLµQ �����

7DEOD�����(MHPSOR�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�8QLGDG�

0DQHMDGRUD�GH�$LUH�

(V�QHFHVDULR� LGHQWLŵFDU� VL� ODV� WXEHU¯DV� \� FRQGXFWRV�HVW£Q�
DLVODGRV��DV¯�FRPR�HO�PDWHULDO�GH�DLVODFLµQ� W«UPLFD� �ODQDV�
GH�PLQHUDOHV�\�YLGULR��HQWUH�RWURV��

Ř�*HQHUDFLµQ�GH�IU¯R

(V�QHFHVDULR� LGHQWLŵFDU�HO� VLVWHPD�GH�JHQHUDFLµQ�GH� IU¯R�
\� FDORU�GHO� HVWDEOHFLPLHQWR� HGXFDFLRQDO�� \D�TXH�SXHGHQ�
H[LVWLU�YDULRV�VLVWHPDV�D�OD�YH]��

/D�WDEOD�D�FRQWLQXDFLµQ�PXHVWUD�ORV�GLIHUHQWHV�WLSRV�GH�VLV-
WHPDV�GH�JHQHUDFLµQ�GH�IU¯R�SDUD�IDFLOLWDU�VX�LGHQWLŵFDFLµQ�
GXUDQWH�OD�YLVLWD�

7LSR�
de 
VLVWHPD

&DUDFWHU¯VWLFDV

&KLOOHU

Aire-Aire

1R�QHFHVL-
WDQ�FLUFXLWR�
VHFXQGDULR
8VR�FRQ�
VSOLWV�

5HQGLPLHQWR�
EDMR

Aire-Agua

1HFHVLWD�WX-
EHU¯DV�SDUD�
FDQDOL]DU�HO�
agua hacia 

la UMA
5HQGLPLHQWR�

PHGLR

Agua-Agua

1HFHVLWD�
WRUUHV�GH�

UHIULJHUDFLµQ�
\�WXEHU¯DV�
SDUD�HO�DJXD�

IU¯D�
5HQGLPLHQWR�

DOWR

%RPED�
de 
FDORU

7DEOD����7LSRV�GH�JHQHUDFLµQ�GH�IU¯R��

6L�VH�GHVHD�FRQRFHU�P£V�VREUH�VLVWHPDV�GH�UHIULJHUDFLµQ�
VH�UHFRPLHQGD�FRQVXOWDU�OD�œ*X¯D�GH�$VLVWHQFLD�7«FQLFD�GH�
((�HQ�VLVWHPDV�0RWULFHV��6LVWHPDV�GH�5HIULJHUDFLµQŔ�GH�OD�
$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��

��$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��ZZZ�DFHH�FO�UHFXUVRV�JXLDV��£UHD�GH�DFFLµQ�œ,QGXVWULD�\�0LQHU¯DŔ�
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Ř�(OHPHQWRV�WHUPLQDOHV

'HSHQGLHQGR�GHO�WLSR�GH�VLVWHPD�GH�FOLPDWL]DFLµQ�H[LVWHQWH�
VH� GHEHQ� LGHQWLŵFDU�� UDGLDGRUHV�� IDQFRLOV�� ORVD� UDGLDQWH� R�
FRQGXFWRV�GH�DLUH�HQ�FDGD�XQR�GH�ODV�,(6��

/D�VLJXLHQWH�WDEOD�PXHVWUD�ORV�GLIHUHQWHV�HOHPHQWRV�WHUPL-
QDOHV�SDUD�IDFLOLWDU�VX�LGHQWLŵFDFLµQ�GXUDQWH�OD�YLVLWD�

7LSR�GH�
HOHPHQWR�
WHUPLQDO

&DUDFWHU¯VWLFDV

6LVWHPDV�GH�
UDGLDGRUHV

,QWHUFDPELR�GH�FDORU�SRU
UDGLDFLµQ�\�FRQYHFFLµQ�
5HTXLHUH�WHPSHUDWXUDV

HQ�WRUQR�D���|&�

/RVD�
UDGLDQWH

,QWHUFDPELR�GH�FDORU
SRU�FRQGXFFLµQ�\�FRQYHFFLµQ�
5HTXLHUH�GH�PHQRU�WHPSHUDWXUD

GH�VDOLGD�������|&��

)DQFRLOV

6SOLW��FKRUUR�
KRUL]RQWDO�GHVGH�

OD�PXUDOOD�

&DVVHWWH��FKRUUR�
YHUWLFDO�GHVGH�HO�

FLHOR�

&RQGXFWRV�
VLQ�
LPSXOVLµQ

(O�DLUH�FDOLHQWH�VDOH�GH�ORV�FRQGXFWRV
VLQ�QHFHVLGDG�GH�YHQWLODGRU�

7DEOD�����7LSRV�GH�HOHPHQWRV�WHUPLQDOHV�

$�FRQWLQXDFLµQ�VH�PXHVWUD�HO�HMHPSOR�GHO�UHJLVWUR�GH�GDWRV�
SDUD�XQ�HOHPHQWR�WHUPLQDO��D�SDUWLU�GH�OD�LQIRUPDFLµQ�GH�OD�
YLVLWD�

(MHPSOR�GH�ŵFKD�OHYDQWDPLHQWR�GH�GDWRV
GH�HOHPHQWRV�WHUPLQDOHV

'HVLJQDFLµQ )DQFRLO��

'HVFULSFLµQ )DQFRLO

5HFLQWR 2ŵFLQD��

0DUFD -XQNHUV

1|�8QLGDGHV ��

3RWHQFLD�IULJRU¯ŵFD��N:� ���

3RWHQFLD�W«UPLFD��N:� ��

+RUDV�GH�IXQFLRQDPLHQWR ���

'HVLJQDFLµQ )DQFRLO��

'HVFULSFLµQ )DQFRLO

7DEOD�����(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�HOHPHQ-

WRV�WHUPLQDOHV�

3.4 Registro de datos de agua 

caliente sanitaria 

(O�VLVWHPD�GH�$JXD�&DOLHQWH�6DQLWDULD��$&6��HV�HO�HQFDUJD-
GR�GH�FDOHQWDU�HO�DJXD�\�GLVWULEXLUOD�D�WHPSHUDWXUD�DPELHQ-
WH�D�ORV�SXQWRV�GH�FRQVXPR��/RV�VLVWHPDV�GH�$&6�SXHGHQ�
IRUPDU�SDUWH�GHO�VLVWHPD�GH�FDOHIDFFLµQ�R�WHQHU�DOJXQR�GH�
ORV�VLJXLHQWHV�VLVWHPDV�DXWµQRPRV�

7LSR�GH�
VLVWHPD

&DUDFWHU¯VWLFDV

Calefón
GH�SDVR

&RQVXPHQ�D�GHPDQGD�

&DOHIµQ�HO«FWULFR &DOHIµQ�GH�JDV

7HUPR�GH�
DFXPXODFLµQ

$FXPXODQ�DJXD�D�XQD�WHPSHUDWXUD�
UHJXODGD�SRU�WHUPRVWDWR

7DEOD�����7LSRV�GH�VLVWHPDV�GH�$JXD�&DOLHQWH�6DQLWDULD�

6L� VH� GHVHDQ� FRQRFHU�PHMRU� ORV� VLVWHPDV�GH�SURGXFFLµQ�
GH�$&6��HO� ,'$(��KD�SXEOLFDGD� OD� œ*X¯D� W«FQLFD�GH�$JXD�
&DOLHQWH�6DQLWDULD�&HQWUDOŔ��GRQGH�VH�SXHGHQ�YHU�ORV�WLSRV�
GH�VLVWHPDV�TXH�H[LVWHQ�\�ORV�HOHPHQWRV�TXH�OR�FRPSRQHQ�

7DPEL«Q�FRUUHVSRQGH�OHYDQWDU�ORV�GDWRV�GH�ODV�ERPEDV�GH�
LPSXOVLµQ��UHWRUQR�\�UHFLUFXODFLµQ�TXH�PXHYHQ�ORV�ŶXLGRV�
GHO� VLVWHPD� GH� FOLPDWL]DFLµQ�� WDO� FRPR� VH�PXHVWUD� HQ� HO�
HMHPSOR�D�FRQWLQXDFLµQ�

(MHPSOR�GH�ŵFKD�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�ERPED�
GH�LPSXOVLµQ�UHWRUQR�\�UHFLUFXODFLµQ

'HVLJQDFLµQ %RPED��

'HVFULSFLµQ 3ULPDULR�ERPED�GH�FDORU

5HFLQWR 6DOD�GH�FDOGHUDV

1|�8QLGDGHV 2

0DUFD *UXQGIRVV

0RGHOR�7LSR 73'����������

&DXGDO��P��K� �����

$OWXUD�PD[���P� ����

3RWHQFLD�GHO�PRWRU��N:� ����

([LVWHQFLD�GH�YDULDGRU�GH�
IUHFXHQFLD

1R

([LVWHQFLD�GH�DLVODPLHQWR�
HQ�ODV�WXEHU¯DV�GH�
GLVWULEXFLµQ

1R

+RUDV�$³R�GH�RSHUDFLµQ �����

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�ERPED�

3DUD�XQ�PHMRU�FRQRFLPLHQWR�GHO� VLVWHPD�GH�ERPEHR��XQ�
EXHQ�GRFXPHQWR�GH�UHIHUHQFLD�HV� OD� œ*X¯D�GH�$VLVWHQFLD�
7«FQLFD�GH�((�HQ�6LVWHPDV�0RWULFHV��6LVWHPDV�GH�ERPEHRŔ�
GH�OD�$JHQFLD�&KLOHQD�GH�OD�(ŵFLHQFLD�(QHUJ«WLFD5�

��$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��ZZZ�DFHH�FO�UHFXUVRV�JXLDV��£UHD�GH�DFFLµQ�œ,QGXVWULD�\�0LQHU¯DŔ� ���,'$(��,QVWLWXWR�SRU�OD�'LYHUVLŵFDFLµQ�\�HO�$KRUUR�(QHUJ«WLFR�GH�(VSD³D���KWWS���ZZZ�LGDH�HV���GHQWUR�GH�3XEOLFDFLRQHVĺ$KRUUR�\�(ŵFLHQFLD�

HQHUJ«WLFDĺ�(GLŵFLRV
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S£JLQDV� ���� D� ���� GH� OD� œ*X¯D� GH� (ŵFLHQFLD� (QHUJ«WLFD�
SDUD�(VWDEOHFLPLHQWRV�GH�6DOXG��*(((6DO�Ŕ� de la Agencia 
&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD�

3.5 Registro de datos

de la envolvente térmica

(V� QHFHVDULR� FDUDFWHUL]DU� OD� HQYROYHQWH� W«UPLFD� GHO� HVWD-
EOHFLPLHQWR�HGXFDFLRQDO�D�SDUWLU�GH� ORV�VLJXLHQWHV�GDWRV��
PDWHULDO� GH� FRQVWUXFFLµQ� GHO� HGLŵFLR�� DLVODPLHQWR� GH� ORV�
HOHPHQWRV� GH� OD� HQYROYHQWH� W«UPLFD� FRPR� FLHOR�� PXURV�
\�SLVR��PDWHULDOLGDG�GH� ODV� YHQWDQDV� \�SXHUWDV�� \� WLSR�GH�
DFULVWDODPLHQWR��VL�HV�VLPSOH�R�WHUPRSDQHO�

(Q�HO�FDVR�GH�TXH�H[LVWD�XQ�DFXPXODGRU�SDUD�HO�DJXD�FD-
OLHQWH�VH�GHEH�DQRWDU�HO�YROXPHQ�GHO�PLVPR�\�RWUDV�FDUDFWH-
U¯VWLFDV��WDO�FRPR�VH�PXHVWUD�HQ�HO�HMHPSOR�D�FRQWLQXDFLµQ�

(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV
GHO�WHUPR�DFXPXODGRU�GH�$&6

'HVLJQDFLµQ� $FXPXODGRU��

'HVFULSFLµQ $FXPXODGRU�GH�$&6

5HFLQWR 6DOD�GH�FDOGHUDV

1|�8QLGDGHV �

0DUFD +HDWVXQ

0RGHOR $&������7

3RWHQFLD�W«UPLFD�QRPLQDO�
�N:�

���

&DSDFLGDG��OLWURV� �����

7HPSHUDWXUD�DFXPXODFLµQ ��|&

$³R�GH�LQVWDODFLµQ ����

7DEOD�����(MHPSOR�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�WHUPR�DFXPXOD-

GRU�GH�$JXD�&DOLHQWH�6DQLWDULD�

6H� SXHGHQ� HQFRQWUDU� ŵFKDV� GH� OHYDQWDPLHQWR� GH� GDWRV�
SDUD�HVWRV�HTXLSRV�HQ�HO�$QH[R�,�GH�HVWD�JX¯D�

6H�GHEH� FRQVLGHUDU� OD� XELFDFLµQ�GH� HVWRV� HOHPHQWRV�� \D�
TXH�OD�LQWHPSHULH�\�OD�UDGLDFLµQ�VRODU�SXHGHQ�DIHFWDU�HO�IXQ-
FLRQDPLHQWR�\� OD�HŵFLHQFLD�GH�DOJXQRV�DSDUDWRV��$�PRGR�
GH�HMHPSOR��VL�XQ�HTXLSR�VH�HQFXHQWUD�HQ�XQD�FXELHUWD��HV�
QHFHVDULR�LGHQWLŵFDU�VL�H[LVWH�XQ�HOHPHQWR�GH�VRPEUD�

$GHP£V��VH�GHEH�UHJLVWUDU�HO�XVR�GLDULR�GHO�$&6��HO�Q¼PHUR�
GH�OODYHV�GH�ODYDPDQRV�\�GXFKDV�\�OD�H[LVWHQFLD�GH�SHUOL]D-
GRUHV��GLVSRVLWLYR�DKRUUDGRU�GH�DJXD�FX\R�IXQFLRQDPLHQWR�
VH�EDVD�HQ�OD�PH]FOD�GH�DJXD�\�DLUH�SURGXFLHQGR�XQ�FKRUUR�
DEXQGDQWH�\�VXDYH�JHQHUDQGR�XQ�DKRUUR�GH�KDVWD�XQ����
��GH�DJXD�\�HQHUJ¯D���3DUD�P£V�LQIRUPDFLµQ�FRQVXOWDU�ODV�

(OHPHQWR�GH�
OD�HQYROYHQWH�
W«UPLFD

7LSRORJ¯DV�SULQFLSDOHV�GH�PDWHULDOHV

0DWHULDOLGDG�
SULQFLSDO�GHO�
HGLŵFLR

$OED³LOHU¯D 0DGHUD +RUPLJµQ

$LVODPLHQWR�
GH�HQYROYHQWH�
W«UPLFD

/DQD��PLQHUDO /DQD�GH�YLGULR 3ROLHVWLUHQR�H[SDQGLGR 3ROLXUHWDQR

0DWHULDOLGDG�
GHO�PDUFR�GH�
YHQWDQDV

0DGHUD $OXPLQLR PVC

7LSR�GH�
DFULVWDODPLHQWR

6LPSOH 7HUPRSDQHO

7DEOD�����3ULQFLSDOHV�HOHPHQWRV�GH�OD�HQYROYHQWH�W«UPLFD�

/D�VLJXLHQWH�WDEOD�PXHVWUD�ORV�SULQFLSDOHV�WLSRV�GH�PDWHULDOHV�SDUD�D\XGDU�D�VX�LGHQWLŵFDFLµQ�

��$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��ZZZ�DFHH�FO�UHFXUVRV�JXLDV��HQ�HO�£UHD�GH�DFFLµQ�œ(GLŵFDFLµQŔ�
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(O�IRUPDWR�GH�HVWD�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�VH�HQFXHQWUD�HQ�HO�$QH[R�,�

'HEH�UHDOL]DUVH�XQD�LQVSHFFLµQ�GH�DVSHFWRV�WDOHV�FRPR�FRQWLQXLGDG�GH�OD�LQVWDODFLµQ�GH�PDWHULDOHV�DLVODQWHV��HQ�HVSHFLDO�
HQ�FLHORV�GH�WHFKXPEUH��$GHP£V�GH�UHYLVDU�OD�H[LVWHQFLD�GH�JULHWDV�HQ�PXURV�\�HO�HVWDGR�GH�FRQVHUYDFLµQ�GH�VHOORV�GH�
YHQWDQDV�\�SXHUWDV��MXQWR�FRQ�ORV�HQFXHQWURV�HQWUH�«VWDV�\�PXURV�D�WUDY«V�GH�PDUFRV�

(O�REMHWLYR�GH�«VWR�HV�GHWHUPLQDU�SRWHQFLDOHV�LQŵOWUDFLRQHV�GH�DLUH�DV¯�FRPR�œSXHQWHV�W«UPLFRVŔ�GDGRV�SRU�OD�GLVFRQWLQXL-
GDG�GHO�PDWHULDO�DLVODQWH�

([LVWHQ�GLIHUHQWHV�RSFLRQHV�SDUD�REWHQHU�ORV�GDWRV�GHO�DLVODPLHQWR�GH�OD�HQYROYHQWH�

 Ř 5HYLVLµQ�GH�ORV�SODQRV�GHO�HGLŵFLR�R�GHO�LQIRUPH�GHO�SUR\HFWR�GH�HGLŵFDFLµQ�
 Ř 5HDOL]DFLµQ�GH�XQD�SUXHED�GH�OD�HQYROYHQWH��OR�TXH�SHUPLWH�XQD�FDUDFWHUL]DFLµQ�HQ�GHWDOOH��(VWD�PHGLGD�HV�PX\�
DJUHVLYD�\�QRUPDOPHQWH�QR�VH�OOHYD�D�FDER��

 Ř 0HGLFLµQ�GH�OD�WUDQVPLWDQFLD�W«UPLFD��HV�GHFLU��GHWHUPLQDU�OD�HQHUJ¯D�TXH�DWUDYLHVD�OD�VXSHUŵFLH�R�ORV�PDWHULDOHV�
TXH�IRUPDQ�OD�HQYROYHQWH�HPSOHDQGR�XQ�LQVWUXPHQWR�GH�PHGLFLµQ�OODPDGR�WHUPRŶXMµPHWUR��&XDQGR�QR�VH�GLV-
SRQH�GH�HVWH�HTXLSR��WDPEL«Q�VH�SXHGH�HVWLPDU�HQ�IXQFLµQ�GHO�HVSHVRU�\�GHO�D³R�GH�FRQVWUXFFLµQ�GHO�HGLŵFLR�

7DPEL«Q� HV� UHFRPHQGDEOH� KDFHU� XQ� GLDJQµVWLFR� GH� OD�
RULHQWDFLµQ�\� ORV�VRPEUHDPLHQWRV�GHO�HGLŵFLR��\D�TXH�GL-
FKRV�IDFWRUHV�SXHGHQ�DIHFWDU�D�OD�GHPDQGD�HQHUJ«WLFD�GHO�
PLVPR�� 6L� VH�GLVSRQH�GH�XQD�EU¼MXOD�R�*36� �6LVWHPD�GH�
3RVLFLRQDPLHQWR�*OREDO��VHU£�P£V�VHQFLOOR�SRGHU�RULHQWDU�
WRGRV�ORV�SXQWRV�FDUGLQDOHV�HQ�OD�VLWXDFLµQ�GHO�HGLŵFLR��(Q�
FDVR�GH�QR�GLVSRQHU�GH�QLQJ¼Q�HTXLSR�GH�D\XGD�SDUD�GH-
WHUPLQDU�OD�RULHQWDFLµQ�KDEU£�TXH�ŵMDUVH�HQ�ODV�SRVLFLRQHV�
GHO�VRO�D�OR�ODUJR�GHO�G¯D�FRQ�UHVSHFWR�DO�HGLŵFLR�

)LJXUD����(MHPSOR�GH�SODQR�GH�GHVLJQDFLµQ�GH�RULHQWDFLRQHV�

6H�DQRWDU£Q�HQ�XQD�WDEOD�FRPR�OD�VLJXLHQWH�ODV�RULHQWDFLR-
QHV�GH�FDGD�XQD�GH� ODV�VDODV�TXH� WLHQHQ�FRQWDFWR�FRQ� OD�
IDFKDGD��SXHV�VRQ�HVWDV�ODV�TXH�VH�YDQ�D�YHU�DIHFWDGDV�SRU�
ODV�YDULDFLRQHV�FOLPDWROµJLFDV�H[WHUQDV�

2ULHQWDFLRQHV�GHO�HGLŵFLR

5HFLQWR 2ULHQWDFLµQ 5HFLQWR 2ULHQWDFLµQ

Sala de 
UHXQLRQHV

3RQLHQWH
&RPHGRU�\�
&RFLQD

1RUWH�\�
2ULHQWH

%LEOLRWHFD 3RQLHQWH *LPQDVLR
6XU�\�
2ULHQWH

$VHRV�
KRPEUH�

3RQLHQWH Sala 7 6XU

$VHRV�
PXMHU�

3RQLHQWH
Sala 

&RPSXWDFLµQ
6XU

'LUHFFLµQ�
UTP

1RUWH
Sala 

0XOWLPHGLD
6XU

7DEOD�����(MHPSOR�GH�UHJLVWUR�GH�RULHQWDFLRQHV�GH�ORV�UHFLQWRV�

3.6 Registro de datos

de los equipos

(Q� HVWH� DSDUWDGR� VH� LQFOX\HQ� WRGRV� ORV� HTXLSRV� FRQVX-
PLGRUHV�GH�HQHUJ¯D�TXH�QR�SHUWHQH]FDQ�D� ODV�FDWHJRU¯DV�
DQWHULRUHV�FRPR�OD�LOXPLQDFLµQ�\�FOLPDWL]DFLµQ��(Q�SULPHU�
OXJDU� KDEU£� TXH� UHJLVWUDU� HO� WLSR� GH� HTXLSR�� RŵFLQD�� DX-
GLRYLVXDOHV�� ODERUDWRULR��DVFHQVRUHV��HTXLSRV�GH�FRFLQD�\�
RWURV��/RV�TXH�P£V�SUHGRPLQDQ�HQ�ORV�FHQWURV�HGXFDFLRQD-
OHV�VRQ�ORV�HTXLSRV�GH�RŵFLQD��FRPSXWDGRUHV��LPSUHVRUDV��
HQWUH�RWURV��

(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR
GH�GDWRV�GH�FRPSXWDGRUHV

'HVLJQDFLµQ� &RPSXWDGRUHV

5HFLQWR Sala C

8QLGDGHV ��

3RWHQFLD�QRPLQDO��:� ��

3RWHQFLD�HQ�6WDQG�E\ ��

+RUDV�D³R�GH�
IXQFLRQDPLHQWR

���

7DEOD�����(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�HTXLSRV�

/RV�DVFHQVRUHV�SXHGHQ� UHSHUFXWLU� HQ�JUDQ�PHGLGD�HQ�HO�
FRQVXPR��SRU�HOOR��VL�H[LVWHQ�HQ�HO�HGLŵFLR��VH�GHEH�DQRWDU�
HO�WLSR�GH�DVFHQVRU��HO«FWULFR�GH�WUDFFLµQ��KLGU£XOLFR�R�GH�
WUDFFLµQ�YHUWLFDO��\�ODV�FDUDFWHU¯VWLFDV�GHO�PRWRU��

/RV�IRUPDWRV�GH�ODV�ŵFKDV�GH�OHYDQWDPLHQWR�GH�GDWRV�SDUD�
HVWRV�HTXLSRV�VH�HQFXHQWUDQ�HQ�HO�$QH[R�,�

$�FRQWLQXDFLµQ�VH�PXHVWUD�HO�HMHPSOR�GH�XQ�FDWDVWUR�UHDOL]DGR�SDUD�OD�HQYROYHQWH�GH�XQ�HGLŵFLR��D�SDUWLU�GH�OD�YLVLWD�HQ�WHUUHQR��

(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�OD�HQYROYHQWH�W«UPLFD

0DWHULDOLGDG�SULQFLSDO� $OED³LOHU¯D $OED³LOHU¯D 0DGHUD 0DGHUD

$LVODPLHQWR�GH�PXURV 1R
3ROLHVWLUHQR

��PP
1R /DQD�PLQHUDO���PP

$LVODPLHQWR�GH�FLHOR� 1R 1R
/DQD�GH�YLGULR

���PP

3ROLHVWLUHQR

��PP

$LVODPLHQWR�GH�SLVRV 1R 1R 1R 1R

1¼PHUR�GH�SXHUWDV �� �� �� 22

0DWHULDOLGDG�GH�SXHUWDV 0DGHUD 0DGHUD 0DGHUD 0DGHUD

1¼PHUR�GH�YHQWDQDV �� �� �� ��

0DWHULDOLGDG�GH�YHQWDQDV $OXPLQLR PVC 0DGHUD 0DGHUD

7LSR�GH�DFULVWDODPLHQWR�HQ�
YHQWDQDV

6LPSOH 6LPSOH 6LPSOH 7HUPRSDQHO

7DEOD�����(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�OD�HQYROYHQWH�W«UPLFD�
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3.7 Medición de parámetros 

6L�VH�TXLHUH�UHDOL]DU�XQ�GLDJQµVWLFR�GH�PD\RU�SURIXQGLGDG�
\�VH�GLVSRQH�GH�ORV�HTXLSRV�DGHFXDGRV��VH�SXHGHQ�UHDOL]DU�
PHGLFLRQHV� VREUH�GHWHUPLQDGRV�SDU£PHWURV�� 3DUD� HOOR�� \�
HQ� IXQFLµQ� GH� OD� LQIRUPDFLµQ� TXH� VH� TXLHUH� REWHQHU�� VH�
XWLOL]DQ�ORV�HTXLSRV�TXH�VH�GHVFULEHQ�HQ�OD�WDEOD�VLJXLHQWH�

3DU£PHWUR (TXLSR

(QHUJ¯D�HO«FWULFD�GH�OD�LQV-
WDODFLµQ��FRUULHQWH��WHQVLµQ��

IDFWRU�GH�SRWHQFLD��
$QDOL]DGRU�GH�UHGHV

7HPSHUDWXUD�DPELHQWH
5HJLVWUDGRU�GH�
WHPSHUDWXUD

7HPSHUDWXUD�VXSHUŵFLDO &£PDUD�WHUPRJU£ŵFD

5HQGLPLHQWR�GH�FRPEXV-
WLµQ�GH�XQD�FDOGHUD

$QDOL]DGRU�GH�JDVHV
&DQWLGDG�GH�JDVHV�

HPLWLGRV�SRU�XQD�FDOGHUD�

1LYHO�GH�RFXSDFLµQ
GH�XQD�VDOD

5HJLVWUDGRU�GH�RFXSDFLµQ

,OXPLQDQFLD /X[µPHWUR

7DEOD�����(TXLSRV�\�SDU£PHWURV�GH�PHGLFLµQ

3DUD�PD\RU�LQIRUPDFLµQ�VREUH�HTXLSRV�GH�PHGLFLµQ�FRQ-
VXOWDU�HO�$QH[R�,,�GH�HVWD�JX¯D��$GLFLRQDOPHQWH��H[LVWHQ�GR-
FXPHQWRV�GRQGH�HV�SRVLEOH�DGTXLULU�PD\RU�FRQRFLPLHQWR�
VREUH�HO�PRGR�GH�XWLOL]DFLµQ�GH�HVWRV�HTXLSRV��8QD�JX¯D�
PX\� LQWHUHVDQWH�D� FRQVXOWDU�HV� OD� œ*X¯D�E£VLFD�GH� LQVWUX-
PHQWDFLµQ�GH�PHGLGD�GH�LQVWDODFLRQHV�HQ�ORV�HGLŵFLRV�SX-
EOLFDGD�SRU�OD�)XQGDFLµQ�GH�OD�(QHUJ¯D�GH�OD�&RPXQLGDG�
GH�0DGULG7Ŕ��

$�FRQWLQXDFLµQ�VH�UHFRJH�XQ�HMHPSOR�GH�GDWRV�REWHQLGRV�
GH�XQ�OX[µPHWUR�HQ�XQ�HVWDEOHFLPLHQWR�HGXFDFLRQDO�

5HFLQWR
,OXPLQDQFLD�PHGLD�

PHGLGD
)XHQWH

'LEXMR�W«FQLFR ��� ���

2ŵFLQDV ��� ���

5HFHSFLµQ ��� ���

6DODV�GH�
FODVHV

��� ���

/DERUDWRULRV ��� ����D����

Sala de 
HVSHUD

��� ���

3DVLOORV �� ���

Sala de 
SURIHVRUHV

357 ���

%LEOLRWHFD ��� ���

*LPQDVLR�
SLVFLQD

��� ���

&RFLQD ��� ���

7DEOD� ���� (MHPSOR� GH� GDWRV� REWHQLGRV� FRQ� XQ� OX[µPHWUR� FRP-

SDUDGR� FRQ� OD� WDEOD� 1|� ������ �,OXPLQDQFLDV� P¯QLPDV� SDUD� ORFDOHV�

HGXFDFLRQDOHV��

)XHQWH��1RUPD�1&+��������

 Ř 9LVLWD�D�WHUUHQR�UHDOL]DGD�
 Ř )LFKDV�GH�OHYDQWDPLHQWR�GH�GDWRV�FRPSOHWDGDV�

RESULTADOS CONSEGUIDOS

(Q�HO�FDVR�GH�ORV�GDWRV�UHVXOWDQWHV�GH�WHPSHUDWXUD�DPELHQ-
WH�H�LOXPLQDQFLD��HV�LPSRUWDQWH�FRPSDUDU�ORV�GDWRV�GH�PH-
GLFLµQ�GH�ORV�SDU£PHWURV�FRQ�ORV�UDQJRV�UHFRPHQGDGRV�

3DU£PHWUR 5DQJR )XHQWH

7HPSHUDWXUD�
DPELHQWH

������|&�LQYLHUQR
������|&�YHUDQR

7DEOD����
&RQGLFLRQHV�
LQWHULRUHV�GH�
GLVH³R�GHO
5HJODPHQWR�GH�
,QVWDODFLRQHV
7«UPLFDV�HQ�ORV�
(GLŵFLRV�HQ
&KLOH��5,7&+

7HPSHUDWXUD�
DPELHQWH

����OX[
�VDODV�GH�FODVH�
����OX[
�RŵFLQDV�\�
ELEOLRWHFDV�
����OX[�
�JLPQDVLRV�

7DEOD�1|�������
,OXPLQDQFLDV�
P¯QLPDV�SDUD�
ORFDOHV�HGXFDFLR-
QDOHV�GH�OD
1RUPD�1&+�
�������
,QVWDODFLRQHV�
HO«FWULFDV�HQ�EDMD�
WHQVLµQ

7DEOD�����5DQJRV�UHFRPHQGDGRV�SDUD�SDU£PHWURV�GH�PHGLFLµQ��

)XHQWH��5,7&+��1RUPD�1&+��������

(VWD�FRPSDUDFLµQ�QRV�SHUPLWH�GHWHUPLQDU�HO�FXPSOLPLHQ-
WR�GH�ORV�P¯QLPRV�UHTXHULGRV�SRU�OD�QRUPDWLYD�H�LGHQWLŵFDU�
LQHŵFLHQFLDV�HQHUJ«WLFDV��H[FHVR�GH�WHPSHUDWXUD�R� LOXPL-
QDFLµQ��HQWUH�RWURV��

3.8 Referencias

 Ř *X¯D� GH� (ŵFLHQFLD� (QHUJ«WLFD� HQ� ,OXPLQDFLµQ��
&HQWURV�'RFHQWHV��,QVWLWXWR�SDUD� OD�'LYHUVLŵFDFLµQ�
\�$KRUUR�GH�OD�(QHUJ¯D��,'$(��

 Ř *X¯D�GH�(ŵFLHQFLD�(QHUJ«WLFD�SDUD�(VWDEOHFLPLHQWRV�
(GXFDFLRQDOHV� �*(((GXF�� �$JHQFLD� &KLOHQD� GH�
(ŵFLHQFLD�(QHUJ«WLFD��

 Ř *X¯D�SDUD�&DOLŵFDFLµQ�GH�&RQVXOWRUHV�HQ�(ŵFLHQFLD�
(QHUJ«WLFD� �$JHQFLD� &KLOHQD� GH� (ŵFLHQFLD�
(QHUJ«WLFD��

 Ř *X¯D� GH� $VLVWHQFLD� 7«FQLFD� GH� ((� HQ� VLVWHPDV�
0RWULFHV�� 6LVWHPDV� GH� 5HIULJHUDFLµQ� �$JHQFLD�
&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��

 Ř *X¯D� GH� $VLVWHQFLD� 7«FQLFD� GH� ((� HQ� 6LVWHPDV�
0RWULFHV�� 6LVWHPDV� GH� ERPEHR� �$JHQFLD� &KLOHQD�
GH�(ŵFLHQFLD�(QHUJ«WLFD��

 Ř *X¯D� W«FQLFD� GH� $JXD� &DOLHQWH� 6DQLWDULD� &HQWUDO�
�,QVWLWXWR� SDUD� OD� 'LYHUVLŵFDFLµQ� \� $KRUUR� GH� OD�
(QHUJ¯D��,'$(��

 Ř *X¯D�GH�(ŵFLHQFLD�(QHUJ«WLFD�SDUD�(VWDEOHFLPLHQWRV�
GH�6DOXG��*(((6DO���$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�
(QHUJ«WLFD��

 Ř *X¯D�E£VLFD�GH�LQVWUXPHQWDFLµQ�GH�PHGLGD�GH�LQV-
WDODFLRQHV�HQ�ORV�HGLŵFLRV��)XQGDFLµQ�GH�OD�(QHUJ¯D�
GH�OD�&RPXQLGDG�GH�0DGULG��

��)XQGDFLµQ�GH�OD�(QHUJ¯D�GH�OD�&RPXQLGDG�GH�0DGULG��KWWS���ZZZ�IHQHUFRP�FRP�SDJHV�SXEOLFDFLRQHV�OLEURV�\�JXLDV�WHFQLFDV�SKS



Fase II:

Contabilidad 

energética

4
/D� FRQWDELOLGDG� HQHUJ«WLFD� HV� OD� VHJXQGD� IDVH� GH� XQ�
GLDJQµVWLFR� HQHUJ«WLFR�� HQ� OD� TXH� VH� DQDOL]DQ� WRGRV� ORV�
VXPLQLVWURV�GH�HQHUJ¯D�\�VH�UHDOL]D�XQ�UHSDUWR�GHO�FRQVXPR�
HQ�OD�LQVWDODFLµQ��(V�DSOLFDEOH�HQ�XQD�,(6�SDUD�FRQRFHU�ORV�
SXQWRV�GH�PD\RU�FRQVXPR�GH�HQHUJ¯D�
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4.1 Conceptos básicos 

%DODQFH� HQHUJ«WLFR�� DVLJQDFLµQ� GH� FRQVXPR� GH� HQHUJ¯D� D�
HTXLSRV��VLVWHPDV��RSHUDFLRQHV�R�FXDOTXLHU�RWUD�GLYLVLµQ�GH�OD�
RUJDQL]DFLµQ�

/¯QHD�EDVH��SHU¯RGR�GH�UHIHUHQFLD�HQ�FXDQWR�D�FRQVXPRV�GH�
HQHUJ¯D�\�VX�FRVWR�\��VL�HV�SRVLEOH��VX�UHODFLµQ�FRQ�ODV�YDULDEOHV�
TXH�P£V�LQŶX\HQ�HQ�ORV�FRQVXPRV��FRPR�HO�QLYHO�GH�DFWLYLGDG��
HO�Q¼PHUR�GH�XVXDULRV��YDULDEOHV�FOLPDWROµJLFDV�\�RWUDV��

/RV�YDORUHV�DV¯�GHŵQLGRV�VH�GHEHQ�HPSOHDU�FRPR�UHIHUHQFLD�
SDUD�HO�F£OFXOR�GH�ORV�DKRUURV�TXH�VH�GHULYHQ�GH�ODV�PHMRUDV�
SURSXHVWDV�

'HVHPSH³R� HQHUJ«WLFR�� UHVXOWDGRV� PHGLEOHV� UHODFLRQDGRV�
FRQ�OD�HŵFLHQFLD�HQHUJ«WLFD�\�HO�XVR�\�FRQVXPR�GH�OD�HQHUJ¯D�

4.2 Análisis de

suministros energéticos

(Q�SULPHU�OXJDU��VH�GHEHQ�DQDOL]DU�ODV�EROHWDV�GH�WRGRV�ORV�
VXPLQLVWURV� HQHUJ«WLFRV� XWLOL]DGRV� HQ� ORV� HVWDEOHFLPLHQ-
WRV�HGXFDFLRQDOHV�� (V�GHFLU�� VH� DQDOL]DU£� WDQWR� OD�HQHUJ¯D�
HO«FWULFD�FRPR�HO�UHVWR�GH�ORV�FRPEXVWLEOHV�XWLOL]DGRV��JDV�
OLFXDGR��JDV�QDWXUDO��GLHVHO��SHOOHWV��OH³D��

(Q�OD�EROHWD�HV�LPSRUWDQWH�ORFDOL]DU�HO�FRQVXPR�GH�HQHUJ¯D�
\�HO�SHU¯RGR�GH�OHFWXUD��(Q�OD�VLJXLHQWH�ŵJXUD�VH�SXHGH�YHU�
FµPR�ORFDOL]DU�GLFKRV�YDORUHV�

)LJXUD����(MHPSOR�GH�EROHWD�GH�FRQVXPR�HO«FWULFR�

(V� UHFRPHQGDEOH� UHVXPLU� OD� LQIRUPDFLµQ� GHO� FRQVXPR�
DQXDO�SDUD� VX�DQ£OLVLV��3DUD�HOOR�� VH�SXHGHQ�RUJDQL]DU� ODV�
EROHWDV�GH�ORV�¼OWLPRV����PHVHV�HQ�XQD�SODQLOOD��WDO�FRPR�
VH�PXHVWUD�D�FRQWLQXDFLµQ�

3HU¯RGR�GH�OHFWXUD &RQVXPR�GH�HOHFWULFLGDG�

'HVGH +DVWD (QHUJ¯D�
DFWLYD���������
�N:K�

&RVWR�
�&/3�

���'LF��� ���(QH��� ������ ���������

���(QH��� ���)HE��� ����� �������

���)HE��� ���0DU��� ������ ���������

���0DU��� ���$EU��� ������ ���������

���$EU��� ���0D\��� ������ ���������

���0D\��� ���-XQ��� ������ ���������

���-XQ��� ���-XO��� ������ ���������

���-XO��� ���$JR��� ������ ���������

���$JR��� ���6HS��� ������ ���������

���6HS��� ���2FW��� ������ ���������

���2FW��� ���1RY��� ������ ���������

���1RY��� ���'LF��� ������ ���������

7RWDO�D³R����� ������� ����������

7DEOD�����(MHPSOR�GH�GDWRV�GH�FRQVXPR�GH�HOHFWULFLGDG�REWHQLGRV�

GH�ODV�EROHWDV�

/D�FRQWDELOLGDG�HQHUJ«WLFD�HV�OD�VHJXQGD�IDVH�GH�XQ�GLDJ-
QµVWLFR�HQHUJ«WLFR��

4. Fase II:

Contabilidad 

energética

$QDOL]DU�HO�FRPSRUWDPLHQWR�GH�ORV�FRQVXPRV�GH�ORV�HVWDEOHFLPLHQWRV�HGXFDFLRQDOHV��VXSHUYLVDU�HO�ŶXMR�
GH�HQHUJ¯D�H�LGHQWLŵFDU�GHELOLGDGHV�SDUD�OXHJR�VHOHFFLRQDU�PHGLGDV�GH�PHMRUD�DGHFXDGDV��

OBJETIVO

)$6(�,,,� 
,GHQWLŵFDFLµQ�\�F£OFXOR�GH�

PHGLGDV�GH�PHMRUD

)$6(�,,�
&RQWDELOLGDG�HQHUJ«WLFD

)$6(�,�
/HYDQWDPLHQWR�GH�GDWRV
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(Q�HO�JU£ŵFR��VH�GHEHQ�DQDOL]DU�ORV�PHVHV�FRQ�P£[LPRV�GH�
FRQVXPR�TXH�FRLQFLGLU£Q��HQ�HO�FDVR�GH�ORV�HVWDEOHFLPLHQ-
WRV�HGXFDFLRQDOHV��FRQ�ORV�PHVHV�LQYHUQDOHV�\�ORV�P¯QLPRV��
FRQ�ORV�PHVHV�GH�YHUDQR��DMXVW£QGRVH�DO�XVR�TXH�VH�KDFH�
GHO�HGLŵFLR��

(VWH�DQ£OLVLV�VH�GHEH�UHDOL]DU�SDUD�ORV�GLVWLQWRV�VXPLQLVWURV�
HQHUJ«WLFRV�FRQ�HO�ŵQ�GH�UHVXPLU�HO�FRPSRUWDPLHQWR�HQHU-
J«WLFR�JOREDO�GH�ODV�LQVWDODFLRQHV�

7DPEL«Q�VH�SXHGHQ�UHSUHVHQWDU� ORV�GDWRV�HQ�XQD�JU£ŵFD�
SDUD�DQDOL]DU�HO�FRPSRUWDPLHQWR�HQHUJ«WLFR�GHO�HVWDEOHFL-
PLHQWR�HGXFDFLRQDO�D�OR�ODUJR�GHO�D³R�

*U£ŵFR����(MHPSOR�GH�FXUYD�GH�FRQVXPR�HO«FWULFR�DQXDO�

&DVR�SU£FWLFR
ANÁLISIS DE LAS MEDICIONES DE ELECTRICIDAD

Situación:

$QDOL]DU�HO�FRPSRUWDPLHQWR�HQHUJ«WLFR�GH�XQ�HVWDEOHFLPLHQWR�HGXFDFLRQDO�D�SDUWLU�GH�ORV�GDWRV�GH�FRQVXPR�HO«F-
WULFR�PHGLGRV�FRQ�XQ�DQDOL]DGRU�GH�UHGHV��&RQ�HVWH�HTXLSR�GH�PHGLFLµQ�SRGHPRV�REWHQHU� ORV�FRQVXPRV�GHO�
HGLŵFLR�FDGD�KRUD�R�LQFOXVR�FDGD����PLQXWRV��3DUD�PD\RU�LQIRUPDFLµQ�VREUH�HVWH�HTXLSR�FRQVXOWDU�HO�$QH[R�,,�

Datos:

'DWRV���FRQWLQXDFLµQ�

+RUD L M ; J V S D

�� ����� ����� ����� ����� ����� ����� ����

�� ����� ����� ����� ����� ����� ����� ����

�� ����� ����� ����� ����� ����� ����� ����

�� ����� ����� ����� ����� ����� ����� ����

�� ����� ����� ����� ����� ����� ���� ����

�� ����� ����� ����� ����� ����� ���� ����

�� ����� ����� ����� ����� ����� ���� ����

�� ����� ����� ����� ����� ����� ���� ����

�� ����� ����� ����� ����� ����� ���� ����

22 ����� ����� ����� ����� ����� ���� ����

23 ���� ���� ���� ���� ���� ���� ����

3RWHQFLD��N:��REWHQLGD�GHO�DQDOL]DGRU�GH�UHGHV�

(VWD�LQIRUPDFLµQ�SHUPLWH�REWHQHU�FXUYDV�GH�FRQVXPR�VHPDQDO�R�GLDULR�

Resultados:

Curva de consumo semanal

8Q�HVWXGLR�SRUPHQRUL]DGR�GHO�G¯D�HQHUJ«WLFR�PHGLR�K£ELO�\�GH�ORV�IHVWLYRV��SHUPLWH�HQWHQGHU�PHMRU�FµPR�\�
FX£QGR�VH�FRQVXPH�OD�HQHUJ¯D�HO«FWULFD�HQ�HO�HVWDEOHFLPLHQWR�HGXFDFLRQDO�

/R�LQWHUHVDQWH�GH�ODV�FXUYDV�GH�FRQVXPR�VHPDQDOHV�HV�YHU�ODV�GLIHUHQFLDV�HQWUH�HO�SHUŵO�GH�XVR�D�OR�ODUJR�GH�OD�
VHPDQD�\�ORV�ŵQHV�GH�VHPDQD�

+RUD L M ; J V S D

� ���� ���� ���� ���� ���� ���� ����

� ���� ���� ���� ���� ���� ���� ����

2 ���� ���� ���� ���� ���� ���� ����

3 ���� ���� ���� ���� ���� ���� ����

� ���� ���� ���� ���� ���� ���� ����

5 ���� ���� ���� ���� ���� ���� ����

� ���� ���� ���� ���� ���� ���� ����

7 ���� ����� ���� ���� ���� ���� ����

� ����� ����� ����� ����� ����� ����� ����

� ����� ����� ����� ����� ����� ����� ����

�� ����� ����� ����� ����� ����� ����� ����

�� ����� ����� ����� ����� ����� ����� ����

�� ����� ����� ����� ����� ����� ����� ����

3RWHQFLD��N:��REWHQLGD�GHO�DQDOL]DGRU�GH�UHGHV�
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(Q�FOLPDWL]DFLµQ�� HO� FRQVXPR�HQHUJ«WLFR� HV� LJXDO� DO� SUR-
GXFWR�GH�OD�SRWHQFLD��DO�WLHPSR�GH�IXQFLRQDPLHQWR�\�DO�IDF-
WRU�GH�FDUJD�GH�ORV�HTXLSRV��(O�IDFWRU�GH�FDUJD�HQ�DTXHOORV�
HTXLSRV�TXH�IXQFLRQDQ�FRQWLQXDPHQWH�WLHQH�FRPR�YDORU�OD�
XQLGDG��VLQ�HPEDUJR�HV�PHQRU�HQ�ORV�HTXLSRV�TXH�HVW£Q�
FRQWURODGRV� SRU� VHQVRUHV� �7l�� KXPHGDG�� SUHVLµQ�� HWF��� \�
TXH� IXQFLRQDQ�GLVFRQWLQXDPHQWH�FRQ�GHWHQFLRQHV�\�DFWL-
YDFLRQHV�UHSHQWLQDV�

Ř�'HPDQGD�HQHUJ«WLFD

(Q�ORV�HGLŵFLRV��OD�GHPDQGD�HQHUJ«WLFD�HV�GH�GRV�WLSRV�

 Ř Calefacción

Qcalefacción = Qconducción + Qinfiltración – (Qradiación + Qocupación + Qequipos + Qiluminación)

 

 Ř (QIULDPLHQWR

Qenfriamiento = Qconducción + Qinfiltración + Qradiación + Qocupación + Qequipos + Qiluminación

)LJXUD����3«UGLGDV�\�JDQDQFLDV�GH�FDORU�\�UHIULJHUDFLµQ�HQ�XQ�HGLŵFLR�

4.3 Elaboración del

balance energético

4.3.1 Conceptos básicos

Ř�&RQVXPR�(QHUJ«WLFR

(O�FRQVXPR�HQHUJ«WLFR�GH�XQ�VLVWHPD�HV�LJXDO�D�OD�SRWHQFLD�
SRU�HO�WLHPSR�GH�XWLOL]DFLµQ�

/D� HVWLPDFLµQ�GHO� IDFWRU�GH� FDUJD�HV� XQR�GH� ORV� UHTXLVL-
WRV�P£V� FRPSOLFDGRV�� 6H� SXHGH� KDFHU� GH� ODV� VLJXLHQWHV�
IRUPDV�

CÓMO ESTIMAR EL 
)$&725�'(�&$5*$�'(�
/26�(48,326

2%6(59$&,�1�
DURANTE LAS VISITAS

AJUSTE DEL CONSUMO

MEDICIONES

(;3(5,(1&,$

3RU�RWUR�ODGR��HO�FRQVXPR�GH�FOLPDWL]DFLµQ�HVW£�UHODFLRQD-
GR�FRQ�HO� UHQGLPLHQWR�GH� ORV�HTXLSRV�GH�JHQHUDFLµQ�GH�
FDORU�\�IU¯R�

Consumo energético
climatización (kWh)  Demanda energética (kWh)

Rendimiento

'H�HVWH�PRGR��DOJXQDV�GH�ODV�RSRUWXQLGDGHV�GH�UHGXFFLµQ�
GH�FRQVXPRV�HQ�FOLPDWL]DFLµQ�HVWDU£Q�UHODFLRQDGDV�FRQ�HO�
DXPHQWR�GHO�UHQGLPLHQWR�GH�ORV�HTXLSRV�R�OD�GLVPLQXFLµQ�
GH�OD�GHPDQGD�GH�FDOHIDFFLµQ�R�UHIULJHUDFLµQ�

Curva de consumo diario

/D�FXUYD�GLDULD�DSRUWD�XQD�LQIRUPDFLµQ�PX\�LQWHUHVDQWH�SDUD�FRQRFHU�HO�FRPSRUWDPLHQWR�KRUDULR��$�GLIHUHQFLD�GH�
ODV�FXUYDV�VHPDQDOHV��GRQGH�VH�XWLOL]D�HO�FRQVXPR�DFXPXODGR��HQ�ODV�FXUYDV�GLDULDV�HV�LQWHUHVDQWH�HYDOXDU�FµPR�
DXPHQWD�R�GLVPLQX\H�OD�SRWHQFLD�

(VWH�DQ£OLVLV�SHUPLWH�FDUDFWHUL]DU�HQ�GHWDOOH�HO�SDWUµQ�GH�FRQVXPR�UHVSHFWR�GH�OD�FXHQWD�ŵQDO�\�ORV�FRVWRV�GHQWUR�
GH�KRUDULRV�SXQWD�

(Q�HO�JU£ŵFR�DQWHULRU��VH�SXHGH�REVHUYDU�TXH�SDUD�ORV�G¯DV�K£ELOHV��OXQHV�D�YLHUQHV��\�HO�V£EDGR��HO�SHUŵO�GH�FRQ-
VXPR�KRUDULR�PXHVWUD�XQD�FODUD�GLIHUHQFLD�HQWUH�G¯D��XQLYHUVLGDG�DELHUWD��\�QRFKH��XQLYHUVLGDG�FHUUDGD���$�SDUWLU�
GH�XQD�KRUD��HQ�HO�FDVR�GHO�HMHPSOR�ODV�������OD�SRWHQFLD�GHPDQGDGD�FUHFH�FRQIRUPH�OD�DFWLYLGDG�HQ�HO�FHQWUR�VH�
LQFUHPHQWD��KDVWD�ODV�������FXDQGR�VH�DOFDQ]D�XQ�P£[LPR��3RU�RWUR�ODGR��HO�SHUŵO�SDUD�ORV�G¯DV�K£ELOHV�PXHVWUD�XQD�
HVWDELOL]DFLµQ�GHO�FRQVXPR�KDVWD�ODV�������KRUDV��PRPHQWR�HQ�HO�TXH�VH�DOFDQ]D�XQ�SHDN�GH�FRQVXPR�GH�XQRV�����
N:�TXH�GXUD�KDVWD�ODV�������KRUDV��SDUD�YROYHU�D�UHGXFLUVH�HQ�HO�KRUDULR�GH�FLHUUH�GHO�FHQWUR�D�SDUWLU�GH�ODV�������
KRUDV�\�DOFDQ]DU�HO�FRQVXPR�EDVH�QRFWXUQR��GH�DSUR[LPDGDPHQWH����N:���(Q�HO�FDVR�GH�ORV�V£EDGRV��VH�SXHGH�
FRQRFHU�HO�KRUDULR�GH�XVR�GH�ODV�LQVWDODFLRQHV�GHO�SHUVRQDO�GRFHQWH��/RV�GRPLQJRV�VH�REVHUYD�XQ�SHUŵO�PXFKR�P£V�
SODQR��FRQ�XQ�FRQVXPR�SUµ[LPR�D�ORV����N:�HQ�KRUDULR�QRFWXUQR�TXH�VH�UHGXFH�D�XQRV����Ŏ����N:�GXUDQWH�HO�G¯D��
(VWD�LQIRUPDFLµQ�HV�GH�JUDQ�XWLOLGDG�SRUTXH�VH�GHWHFWDQ�FRQVXPRV�œYDPSLURŔ�TXH�VH�GHEHQ�HOLPLQDU�

(TXLSRV�HQ�IXQFLRQDPLHQWR�FRQW¯QXR (TXLSRV�HQ�IXQFLRQDPLHQWR�FRQWURODGR

'HVFLSFLµQ (VW£Q�SDUDGRV�R�IXQFLRQDQGR����� (VW£Q�FRQWURODGRV�SRU�VHQVRUHV��Wl��KX-
PHGDG��SUHVLµQ��HQWUH�RWURV��\�IXQFLRQDQ�
GLVFRQWLQXDPHQWH��FRQ�PDUFKDV�\�SDURV

(TXLSRV Ř� 5DGLDGRU�HO«FWULFR
Ř� &DOGHUD�VLQ�WHUPRVWDWR
Ř� %RPED�VLQ�YDULDGRU�GH�IUHFXHQFLD

/D�PD\RU�SDUWH�GH�ORV�HTXLSRV
Ř� 6SOLW�GH�$$
Ř� &DOGHUD�FRQ�WHUPRVWDWR
Ř� &KLOOHU
Ř� %RPED�FRQ�YDULDGRU�GH�IUHFXHQFLD

&£OFXOR�GHO�FRQVXPR &RQVXPR�HQHUJ«WLFR� �3�[�W &RQVXPR�HQHUJ«WLFR� �3�[�W�[�)&



)&�HV�)DFWRU�GH�FDUJD�
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8VR
&RQVXPR�GH�HOHFWULFLGDG

N:K �

Calefacción ����� �

5HIULJHUDFLµQ ����� 5

,OXPLQDFLµQ ������ ��

(TXLSRV�GH�
RŵFLQD

������ ��

2WURV�DUWHIDFWRV ����� �

TOTAL ������ ���

7DEOD�����(MHPSOR�GH�EDODQFH�GH�HOHFWULFLGDG�SRU�XVRV�

 Ř Balance por usos total:� FRQVLVWH� HQ� GHVJORVDU�
SRU�FHQWURV�GH�FRQVXPR�WRGR�HO�FRQVXPR�HQHU-
J«WLFR� WRWDO�GH� OD� LQVWDODFLµQ� VLQ�GLIHUHQFLDV�SRU�
IXHQWH� HQHUJ«WLFD�� WDO� \� FRPR� VH�PXHVWUD� HQ� HO�
VLJXLHQWH�JU£ŵFR�

*U£ŵFR����(MHPSOR�GH�EDODQFH�HQHUJ«WLFR�WRWDO�SRU�XVRV�

/D�LPSRUWDQFLD�GH�HVWH�DQ£OLVLV�VH�EDVD�HQ�FRQRFHU�H[DFWD-
PHQWH�FX£O�HV�HO�SHVR�UHODWLYR�GH�FDGD�XQR�GH�ORV�FHQWURV�
GH� FRQVXPR� HQ� HO� FRQVXPR� WRWDO� GH� OD� LQVWDODFLµQ�� &RQ�
HVWH�FRQRFLPLHQWR�VH�SXHGHQ�SULRUL]DU�\�GHWHUPLQDU�TX«�
PHGLGDV�WLHQHQ�XQ�PD\RU�SRWHQFLDO�GH�DKRUUR��3RU�HVWD�UD-
]µQ��HO�EDODQFH�HQHUJ«WLFR�VLHPSUH�HV�SUHYLR�DO�F£OFXOR�GH�
DKRUURV�\�GHVHPSH³R�HQHUJ«WLFR�\D�TXH�HO�SRWHQFLDO�GH�
PHMRUD�GH�ODV�PHGLGDV�VH�FDOFXOD�HQ�IXQFLµQ�GHO�FRQVXPR�
DFWXDO��REWHQLGR�HQ�HO�EDODQFH�

4.3.2 Tipos de

balances energéticos

$�SDUWLU�GHO�FDWDVWUR� UHDOL]DGR�\�GH� OD� LQIRUPDFLµQ�GH� ODV�
EROHWDV� GH� VXPLQLVWURV� HQHUJ«WLFRV� VH� SXHGHQ� HODERUDU�
GLIHUHQWHV�EDODQFHV�HQHUJ«WLFRV�

 Ř Balance por suministros:� FRQVLVWH� HQ� GHVJORVDU�
SRU�IXHQWHV�GH�HQHUJ¯D�XWLOL]DGDV�WRGR�HO�FRQVXPR�
HQHUJ«WLFR�GH�OD�LQVWDODFLµQ��(V�GHFLU��VH�EDVD�HQ�GL-
YLGLU�HO�FRQVXPR�HQHUJ«WLFR�WRWDO�GLIHUHQFLDQGR�HO�
FRQVXPR�HO«FWULFR�\�HO�FRQVXPR�GH�FRPEXVWLEOHV�
�GLHVHO��JDV�QDWXUDO��OH³D��HQWUH�RWURV��

�

�

*U£ŵFR����(MHPSOR�GH�EDODQFH�HQHUJ«WLFR�SRU�VXPLQLVWURV�

 Ř Balance por usos de una fuente de energía:�FRQ-
VLVWH� HQ� GHVJORVDU� SRU� FHQWURV� GH� FRQVXPR� WRGR�
HO�FRQVXPR�HQHUJ«WLFR�GH� OD� LQVWDODFLµQ�SDUD�XQD�
GHWHUPLQDGD� IXHQWH�HQHUJ«WLFD��(V�GHFLU�� VH�GHEH�
LQGLFDU�HO�SRUFHQWDMH�GH�FRQVXPR�GH�XQD�GHWHUPL-
QDGD�IXHQWH�GH�HQHUJ¯D�SDUD�FDGD�XVR�

&DVR�SU£FWLFR
ELABORACIÓN DE UN BALANCE ENERGÉTICO EN EDUCACIÓN SUPERIOR

Situación:

6H�WUDWD�GH�HODERUDU�HO�EDODQFH�GH�HOHFWULFLGDG�SRU�XVRV�SDUD�XQ�FHQWUR�GH�(GXFDFLµQ�6XSHULRU�D�SDUWLU�GH�ORV�
GDWRV�OHYDQWDGRV�HQ�OD�YLVLWD�\�OD�LQIRUPDFLµQ�GH�ODV�EROHWDV��

Datos:

$�FRQWLQXDFLµQ�VH�PXHVWUDQ�HO�FDWDVWUR�GH�HTXLSRV�HODERUDGR�D� OR� ODUJR�GH� OD�YLVLWD��DV¯�FRPR� ODV�EROHWDV�GH�
HOHFWULFLGDG��UHIHUHQWH�DO�¼OWLPR�D³R�

0HV
&RQVXPR�HOHFWULFLGDG�

�N:K�

(QHUR �����

)HEUHUR �����

0DU]R �����

$EULO ������

0D\R ������

-XQLR ������

-XOLR �����

$JRVWR �����

6HSWLHPEUH �����

2FWXEUH �����

1RYLHPEUH �����

'LFLHPEUH �����

TOTAL 117.888

&RQVXPR�GH�HOHFWULFLGDG�REWHQLGR�D�SDUWLU�GH�ODV�EROHWDV�

(TXLSR &DQWLGDG 3RWHQFLD��:�

7XERV�)OXRUHVFHQWHV ��� ��

&RPSXWDGRUHV �� ���

,PSUHVRUDV �� ���

3UR\HFWRUHV �� ���

+HUYLGRUHV � �����

&DIHWHUD 3 �����

$LUH�$FRQGLFLRQDGR 2 �����

5HIULJHUDGRU 2 ���

0LFURRQGDV 2 �����

$FXPXODGRUHV 5 �����

%RPEDV�
UHFLUFXODFLµQ

�� ���

&DWDVWUR�GH�HTXLSRV�

&£OFXORV�MXVWLŵFDWLYRV�
/RV�FRQVXPRV�DVRFLDGRV�D�FDGD�XQR�GH�ORV�XVRV�VH�FDOFXODQ�HPSOHDQGR�OD�HFXDFLµQ��

Consumo (kWh) = Potencia (kW) x Tiempo (horas) x Factor de carga
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$�FRQWLQXDFLµQ�VH�PXHVWUD�HO�FRQVXPR�FDOFXODGR�SDUD�FDGD�XQR�GH�ORV�HTXLSRV�UHFRSLODGRV�HQ�HO�FDWDVWUR�

8VR (TXLSR &DQWLGDG
3RWHQFLD�
�:�

+RUDV�
DQXDOHV

)DFWRU�GH�
FDUJD

N:K�D³R

,OXPLQDFLµQ
7XERV�

)OXRUHVFHQWHV
��� �� ����� ���� ������

(TXLSRV�RŵP£WLFRV &RPSXWDGRUHV �� ��� ����� ���� ������

(TXLSRV�RŵP£WLFRV ,PSUHVRUDV �� ��� ��� ���� �����

(TXLSRV�QR�
RŵP£WLFRV

3UR\HFWRUHV �� ��� ��� ���� �����

(TXLSRV�QR�
RŵP£WLFRV

+HUYLGRUHV � ����� ��� ���� �����

(TXLSRV�QR�
RŵP£WLFRV

&DIHWHUD 3 ����� ��� ���� ���

5HIULJHUDFLµQ
$LUH�

$FRQGLFLRQDGR
2 ����� ����� ��� �����

(TXLSRV�QR�
RŵP£WLFRV

5HIULJHUDGRU 2 ��� ����� ��� �����

(TXLSRV�QR�
RŵP£WLFRV

0LFURRQGDV 2 ����� ��� ���� ���

ACS $FXPXODGRUHV 5 ����� ��� ��� �����

Calefacción
%RPEDV�

UHFLUFXODFLµQ
�� ��� ��� ��� �����

Total consumo calculado 114.470

&RQVXPRV�GH�HOHFWULFLGDG�SRU�XVRV�FDOFXODGRV�

8QD�YH]�UHDOL]DGRV�WRGRV�ORV�F£OFXORV��HV�UHFRPHQGDEOH�FRPSDUDU�HO�FRQVXPR�HO«FWULFR�WRWDO�FDOFXODGR�FRQ�HO�
FRQVXPR�UHJLVWUDGR�HQ�ODV�EROHWDV��FRQ�HO�ŵQ�GH�FRPSUREDU�OD�FRQYHQLHQFLD�GH�ORV�GDWRV�HPSOHDGRV�

(Q�HVWH�FDVR��HO�FRQVXPR�WRWDO�REWHQLGR�HQ�HO�EDODQFH�HV�GH���������N:K�DQXDOHV��(VWR�VXSRQH�WDQ�VROR�XQ����
GH�GHVYLDFLµQ�IUHQWH�DO�FRQVXPR�UHJLVWUDGR�HQ�ODV�EROHWDV��OR�FXDO�UHVXOWD�XQ�DMXVWH�VXŵFLHQWH�SDUD�SRGHU�GDU�HO�
EDODQFH�SRU�Y£OLGR�

Resultados: 

6H�DJUXSDQ�ORV�GLIHUHQWHV�FRQVXPRV�HQ�IXQFLµQ�GH�VXV�XVRV��REWHQLHQGR�DV¯�HO�GHVJORVH�GHO�FRQVXPR�HO«FWULFR�
HQ�ODV�LQVWDODFLRQHV�

(TXLSR
&RQVXPR�
�N:K�

�

,OXPLQDFLµQ ������ ���

(TXLSRV�RŵP£WLFRV ������ ���

(TXLSRV�QR�
RŵP£WLFRV

����� ��

5HIULJHUDFLµQ ����� ��

ACS ����� ��

Calefacción ����� ��

TOTAL 114.470 100%

%DODQFH�HQHUJ«WLFR

/D�UHSUHVHQWDFLµQ�JU£ŵFD�GHO�EDODQFH�SRU�XVRV�QRV�IDFLOLWD�HO�DQ£OLVLV�GHO�UHSDUWR�GH�FRQVXPRV�GH�HOHFWULFLGDG�
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XVXDULRV�\�RWUDV�YDULDEOHV�TXH�VH�FRQVLGHUHQ�RSRUWXQDV�HQ�
IXQFLµQ�GH�ODV�FDUDFWHU¯VWLFDV�GH�FDGD�,(6�

([LVWHQ�GLIHUHQWHV�PHWRGRORJ¯DV�SDUD�HO�F£OFXOR�GH�OD�O¯QHD�
GH�EDVH��DOJXQDV�GH�HOODV�UHFRQRFLGDV�GHQWUR�GH�OD�PHGL-
FLµQ�\�OD�YHULŵFDFLµQ�GH�SUR\HFWRV�(6&2�FRPR�SURWRFROR�
LQWHUQDFLRQDO�,3093��(92��R�OD�JX¯D����GH�$6+5$(��

/RV� PRGHORV� GH� FRUUHODFLµQ� PDWHP£WLFD� VRQ� PX\� ¼WLOHV�
SDUD�UHODFLRQDU�YDULDEOHV�FRPR�OD�WHPSHUDWXUD�R�OD�RFXSD-
FLµQ�HQ� LQVWDODFLRQHV�FRQ� ORV�FRQVXPRV�HO«FWULFRV�� FRPR�
VH�PXHVWUD�HQ�HO�FDVR�SU£FWLFR�D�FRQWLQXDFLµQ�

4.4 Establecimiento de la

línea base

$� SDUWLU� GH� OD� LQIRUPDFLµQ� REWHQLGD� HQ� HO� EDODQFH� HQHU-
J«WLFR� VH� GHEH� HVWDEOHFHU� XQD� O¯QHD� EDVH� HQHUJ«WLFD��
FRQVLGHUDQGR� XQ� SHU¯RGR� SDUD� OD� UHFROHFFLµQ� GH� GDWRV�
DGHFXDGR�DO�XVR�\�FRQVXPR�GH�HQHUJ¯D�HQ�OD�RUJDQL]DFLµQ��
+DELWXDOPHQWH�HVWH�SHULRGR�HV�GH����PHVHV��

6H�GHEHQ�WHQHU�HQ�FXHQWD�ODV�YDULDEOHV�TXH�DIHFWDQ�DO�XVR�
\� FRQVXPR� GH� OD� HQHUJ¯D�� HQWUH� ODV� FXDOHV� SXHGHQ� HVWDU�
LQFOXLGRV� HO� FOLPD�� HO� QLYHO� GH� DFWLYLGDG�� HO� Q¼PHUR� GH�

&RPR�VH�SXHGH�YHU��VµOR�VH�FRQVLGHUDQ�ORV�GDWRV�FRUUHVSRQGLHQWHV�D� ORV�PHVHV�HQ�ORV�TXH�KD\�FRQVXPR�GH�
HQHUJ¯D�SDUD�FDOHIDFFLµQ�

0HV &RQVXPR�O¯QHD�EDVH��N:K�

$EULO �����

0D\R ������

-XQLR ������

-XOLR ������

$JRVWR ������

6HSWLHPEUH ������

2FWXEUH �����

1RYLHPEUH �����

&RQVXPR�GH�FDOHIDFFLµQ�

&£OFXORV�MXVWLŵFDWLYRV�
6H�FDOFXOD�OD�UHODFLµQ�HQWUH�ORV�JUDGRV�G¯D��YDULDEOH�LQGHSHQGLHQWH��\�HO�FRQVXPR�GH�HQHUJ¯D��(VWD�UHJUHVLµQ�VH�
KDFH�SDUD�OD�O¯QHD�EDVH�

0HV *UDGRV�G¯D�O¯QHD�EDVH &RQVXPR�O¯QHD�EDVH��N:K�

$EULO ����� �����

0D\R ����� ������

-XQLR ����� ������

-XOLR ����� ������

$JRVWR ����� ������

6HSWLHPEUH ����� ������

2FWXEUH ����� �����

1RYLHPEUH ��� �����

&DVR�SU£FWLFR
ESTABLECIMIENTO DE LA LÍNEA BASE

Situación:

6H�WUDWD�GH�GHŵQLU�OD�O¯QHD�EDVH�FRQ�XQ�PRGHOR�GH�FRUUHODFLµQ�PDWHP£WLFD�HQWUH�HO�FRQVXPR�HQHUJ«WLFR�SDUD�
FDOHIDFFLµQ�\�ORV�JUDGRV�G¯D��YDULDEOH�LQGHSHQGLHQWH��

Datos:

0HV *UDGRV�G¯D�O¯QHD�EDVH

$EULO �����

0D\R �����

-XQLR �����

-XOLR �����

$JRVWR �����

6HSWLHPEUH �����

2FWXEUH �����

1RYLHPEUH ���

*UDGRV�'¯DV�GH�&DOHIDFFLµQ�

/RV�JUDGRV�G¯D�VH�XWLOL]DQ�SDUD�FDOFXODU�OD�GHPDQGD�HQHUJ«WLFD�GH�XQ�VLVWHPD�GH�FOLPDWL]DFLµQ��GLIHUHQFLD�GH�XQD�
WHPSHUDWXUD�GH�UHIHUHQFLD�\�XQD�WHPSHUDWXUD�PHGLD�GHO�G¯D��&XDQGR�OD�WHPSHUDWXUD�GH�UHIHUHQFLD�VHD�PD\RU�D�
OD�WHPSHUDWXUD�PHGLD�GLDULD�VH�KDEOD�GH�JUDGRV�G¯D�GH�FDOHIDFFLµQ��+''���HQ�FDPELR�VL�OD�WHPSHUDWXUD�EDVH�HV�
LQIHULRU�D�OD�WHPSHUDWXUD�PHGLD�GLDULD��VH�KDEOD�GH�JUDGRV�G¯D�GH�HQIULDPLHQWR��&''��

��)XHQWH��KWWS���ZZZ�HYR�ZRUOG�RUJ
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8QD�YH]�GHŵQLGD�OD�O¯QHD�GH�EDVH�HQHUJ«WLFD��ORV�FDPELRV�HQ�HO�GHVHPSH³R�HQHUJ«WLFR�GH�OD�RUJDQL]DFLµQ�VH�PHGLU£Q�HQ�
UHODFLµQ�D�«VWD��3HUPLWH�FRPSDUDU�FRQVXPRV�DFWXDOHV�\�IXWXURV��FRQRFLHQGR�HO�DKRUUR�FRQVHJXLGR�WUDV�OD�LPSODQWDFLµQ�GH�
ODV�PHGLGDV��

(O�GHVHPSH³R�HQHUJ«WLFR�VH�FDOFXODU£�UHVWDQGR�HO�FRQVXPR�GH�OD�O¯QHD�UHVXOWDGR�GHO�FRQVXPR�GH�OD�O¯QHD�EDVH�FRQ�ODV�
FRQGLFLRQHV�GHO�D³R�DFWXDO��WDO�\�FRPR�VH�SXHGH�REVHUYDU�HQ�HO�HMHPSOR�D�FRQWLQXDFLµQ�

4.5 Referencias

 Ř ,3093�œ,QWHUQDWLRQDO�3HUIRUPDQFH�0HDVXUHPHQW�DQG�9HULŵFDWLRQ�3URWRFROŔ��2UJDQL]DFLµQ�(92�œ(IŵFLHQF\�9DOXDWLRQ�
2UJDQL]DWLRQŔ��

 Ř *X¯D����GH�$6+5$(�

/D�UHJUHVLµQ�VH�SXHGH�UHDOL]DU�FRQ�ODV�IXQFLRQHV�SUHGHWHUPLQDGDV�GH�OD�KHUUDPLHQWD�GH�F£OFXOR�([FHO�

(VWLPDFLµQ�OLQHDO�GHO�FRQVXPR�GH�HQHUJ¯D�YV�ORV�GDWRV�FOLP£WLFRV�

��#���������"��������
� �#���������

��

������

�������

�������

�������

�������

�� ������ ������ ������ ������ ������ ������ ������

��
��

�
������	��

2EWHQHPRV�OD�VLJXLHQWH�HFXDFLµQ�PDWHP£WLFD�SDUD�HO�F£OFXOR�GH�ORV�FRQVXPRV�GH�OD�O¯QHD�EDVH�

Consumo (kWh) = 2,9376 x Grados día + 2.429,9

Resultados: 
$SOLFDQGR�OD�HFXDFLµQ�PDWHP£WLFD�REWHQLGD�D�ODV�FRQGLFLRQHV�FOLP£WLFDV�GHO�D³R�DFWXDO��VH�SXHGHQ�FRQRFHU�ORV�
FRQVXPRV�GH�FDOHIDFFLµQ�HVSHUDGRV�HQ�QXHVWUD�LQVWDODFLµQ��(M���FRQVXPR�DEULO� ��������[����������������� ������

0HV *UDGRV�G¯D�D³R�DFWXDO
&RQVXPR�O¯QHD�EDVH
FRQ�ODV�FRQGLFLRQHV
GHO�D³R�DFWXDO��N:K�

$EULO ����� �����

0D\R ����� ������

-XQLR ����� ������

-XOLR ����� ������

$JRVWR ����� ������

6HSWLHPEUH ����� ������

2FWXEUH ����� ������

1RYLHPEUH ����� �����

TOTAL 112.259

(MHPSOR�GH�GHWHUPLQDFLµQ�GHO�GHVHPSH³R�HQHUJ«WLFR
SRU�FRPSDUDFLµQ�FRQ�OD�O¯QHD�EDVH

0HV
&RQVXPR�/¯QHD�EDVH�FRQ�ODV�
FRQGLFLRQHV�GHO�D³R�DFWXDO�

�N:K�

&RQVXPR�O¯QHD�UHVXOWDGR�
�N:K�

'HVHPSH³R�HQHUJ«WLFR�
�N:K�

$EULO ����� ����� �������������� ����

0D\R ������ ������ �����

-XQLR ������ ������ �����

-XOLR ������ ������ �����

$JRVWR ������ ������ �����

6HSWLHPEUH ������ ������ �����

2FWXEUH ������ ����� �����

1RYLHPEUH ����� ����� ���

Total 122.348 110.046 12.301

7DEOD�����(MHPSOR�GH�GHWHUPLQDFLµQ�GHO�GHVHPSH³R�HQHUJ«WLFR�SRU�FRPSDUDFLµQ�FRQ�OD�O¯QHD�EDVH�

 Ř 6XPLQLVWURV�HQHUJ«WLFRV�DQDOL]DGRV�
 Ř %DODQFH�HQHUJ«WLFR�HODERUDGR�
 Ř /¯QHD�GH�EDVH�HVWDEOHFLGD�

RESULTADOS CONSEGUIDOS



Fase III:

Identificación 

y cálculo de 

Medidas de 

Mejora de 

Eficiencia 

Energética 

(MMEE)

5

/D�LGHQWLŵFDFLµQ�GH�RSRUWXQLGDGHV�GH�00((�HV�OD�¼OWLPD�
IDVH� GH� XQ� GLDJQµVWLFR� HQHUJ«WLFR�� &RPR� UHVXOWDGR� VH�
REWLHQH�XQ�OLVWDGR�GH�DFFLRQHV�D�LPSOHPHQWDU�SDUD�OD�UH-
GXFFLµQ�GH�FRQVXPRV�GH�HQHUJ¯D�TXH�SXHGH�VHU�GH�JUDQ�
XWLOLGDG�D�XQD�,(6�
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5.1 Selección de MMEE 

Ř�0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD��00((����FRQ-
MXQWR�GH�DFFLRQHV�TXH�SHUPLWHQ�

 Ř 'LVPLQXLU� HO� FRQVXPR� GH� HQHUJ¯D� UHGXFLHQGR� VX�
XVR�LQQHFHVDULR

 Ř 2SWLPL]DU�OD�UHODFLµQ�HQWUH�OD�FDQWLGDG�GH�HQHUJ¯D�
FRQVXPLGD� \� ORV� SURGXFWRV� \� VHUYLFLRV� UHDOPHQWH�
REWHQLGRV�

6HU£�LPSRUWDQWH�FRQVLGHUDU�OD�UHODFLµQ�FRVWR�HŵFLHQFLD�GH�
FDGD�PHGLGD��WUDWDQGR�VLHPSUH�GH�SULRUL]DU�OD�LPSOHPHQ-
WDFLµQ�GH�00((�TXH�FRQVLJDQ�JUDQGHV�DKRUURV�FRQ�EDMDV�
LQYHUVLRQHV�

'H�IRUPD�JHQHUDO�� ODV�00((�VH�SXHGHQ�FODVLŵFDU�HQ�WUHV�
WLSRV�GH�PD\RU�D�PHQRU�FRVWR�GH�LPSOHPHQWDFLµQ��

5(&$0%,2
7(&12/�*,&2

$$$

MEDIDA
'(�*(67,�1

$$

$'23&,�1�'(�+�%,726�
'(�862�5(63216$%/(

$

)LJXUD����&ODVLŵFDFLµQ�GH�0HGLGD�GH�0HMRUD�GH�(ŵFLHQFLD�

(QHUJ«WLFD�HQ�IXQFLµQ�GHO�FRVWR�GH�LPSOHPHQWDFLµQ�

&RQ� OD� LQYHUVLµQ� \� HO� DKRUUR� HFRQµPLFR�GHO� GHVHPSH³R�
HQHUJ«WLFR� VH� FDOFXODU£� HO� 3HULRGR� GH� 5HWRUQR� 6LPSOH�
�356�� FRQ�HO�TXH�SRGUHPRV� FRPSDUDU� OD� UHQWDELOLGDG�GH�
ODV�PHGLGDV��(VWH�F£OFXOR�VH�H[SOLFD�FRQ�P£V�GHWDOOH�HQ�HO�
DSDUWDGR�����GH�HVWD�JX¯D�

([LVWHQ�KHUUDPLHQWDV�LQIRUP£WLFDV�TXH�SXHGHQ�
VHU�GH�D\XGD�SDUD�OD�HYDOXDFLµQ�W«FQLFD�\�
ŵQDQFLHUD�GH�ODV�00((�LGHQWLŵFDGDV��FRPR�HV�
el RETSCreen®�GH�OD�RUJDQL]DFLµQ�“RETScreen 
International” �ZZZ�UHWVFUHHQ�QHW�

CONSEJO

$�FRQWLQXDFLµQ�VH�PXHVWUDQ�ODV�0HGLGDV�GH�0HMRUD�GH�OD�
(ŵFLHQFLD�(QHUJ«WLFD� �00((��SDUD� ODV�GLIHUHQWHV� FDWHJR-
U¯DV�HQXPHUDGDV�HQ�HO�FDS¯WXOR�GH�OHYDQWDPLHQWR�GH�GDWRV��
RUGHQDGDV� HQ� IXQFLµQ� GH� OD� LQYHUVLµQ� HVWLPDGD� SDUD� VX�
LPSOHPHQWDFLµQ�

/D�LGHQWLŵFDFLµQ�GH�RSRUWXQLGDGHV�GH�PHMRUD�GH�HŵFLHQ-
FLD�\�JHVWLµQ�HQHUJ«WLFD�HV�OD�¼OWLPD�IDVH�GH�XQ�GLDJQµV-
WLFR�HQHUJ«WLFR�

5. Fase III:

Identificación y 

cálculo de MMEE

&DWHJRU¯D� 'HVFULSFLµQ�GH�OD�00(( ,QYHUVLµQ 3£JLQD�JX¯D

,OXPLQDFLµQ�
LQWHULRU

6XVWLWXLU�EDODVWRV�HOHFWURPDJQ«WLFRV�GH�DPSROOHWDV�ŶXRUHVFHQWHV�
SRU�EDODVWRV�HOHFWUµQLFRV

$$$ ��

6XVWLWXLU�DPSROOHWDV�H[LVWHQWHV�SRU�DPSROOHWDV�WLSR�/(' $$$ ��

6XVWLWXLU�DPSROOHWDV�ŶXRUHVFHQWHV�FRQYHQFLRQDOHV�SRU�DPSROOHWDV�
ŶXRUHVFHQWHV�HŵFLHQWHV

$$ ��

6XVWLWXLU�KDOµJHQRV�FRQYHQFLRQDOHV�SRU�KDOµJHQRV�HŵFLHQWHV $$ ��

6XVWLWXLU�DPSROOHWDV�LQFDQGHVFHQWHV�FRQYHQFLRQDOHV�SRU�DPSROOHWDV�
DKRUUDGRUDV

$$ 73

,QVWDODU�VLVWHPDV�GH�DSURYHFKDPLHQWR�GH�OD�OX]�QDWXUDO $$ 75

,QVWDODU�LQWHUUXSWRUHV�WHPSRUL]DGRV�HQ�DVHRV�\�GHWHFWRUHV�GH�
SUHVHQFLD�HQ�SDVLOORV�\�]RQDV�GH�SDVR

$$ 75

5HGXFLU�HO�Q¼PHUR�GH�O£PSDUDV�GH�OD�VDOD $ 75

0DQWHQHU�ODV�DPSROOHWDV�OLPSLDV $ ��

(OLPLQDU�REVW£FXORV�TXH�GLŵFXOWHQ�OD�LOXPLQDFLµQ�HŵFD] $ ��

$SDJDU�OD�OX]�DO�VDOLU�GH�XQD�VDOD $ ��

(QFHQGHU�VROR�ODV�DPSROOHWDV�TXH�VH�YD\DQ�D�QHFHVLWDU $ ��

$SURYHFKDU�VLHPSUH�TXH�VH�SXHGD�OD�OX]�QDWXUDO�H[LVWHQWH $ ��

7DEOD�����/LVWDGR�GH�0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�GH�LOXPLQDFLµQ�LQWHULRU�

,GHQWLŵFDU�ODV�SULQFLSDOHV�00((�SDUD�LOXPLQDFLµQ��FOLPDWL]DFLµQ��$JXD�&DOLHQWH�6DQLWDULD��$&6���
HGLŵFDFDLµQ�\�HTXLSRV��$VLPLVPR��FDOFXODU�OD�PHMRUD�GHO�GHVHPSH³R�HQHUJ«WLFR�\�HO�DKRUUR�HQ�ORV�FRVWRV�
OXHJR�GH�OD�LPSOHPHQWDFLµQ�GH�ODV�00((�LGHQWLŵFDGDV��

OBJETIVO

)$6(�,,,� 
,GHQWLŵFDFLµQ�\�F£OFXOR�GH�

PHGLGDV�GH�PHMRUD

)$6(�,,�
&RQWDELOLGDG�HQHUJ«WLFD

)$6(�,�
/HYDQWDPLHQWR�GH�GDWRV
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&DWHJRU¯D� 'HVFULSFLµQ�GH�OD�00(( ,QYHUVLµQ 3£JLQD�JX¯D

&OLPDWL]DFLµQ�
\�$&6

&DPELDU�OD�FDOGHUD�SRU�XQD�P£V�HŵFLHQWH $$$ ��

6XVWLWXLU�HQIULDGRUDV�R�ERPEDV�GH�FDORU�SRU�HTXLSRV�P£V�HŵFLHQWHV $$$ ��

,QVWDODU�XQ�VLVWHPD�GH�HQHUJ¯D�VRODU�W«UPLFD�SDUD�FDOHIDFFLµQ�\�$&6 $$$ ��

,QVWDODU�UHFXSHUDGRUHV�GH�FDORU $$$ ��

&DPELDU�HO�TXHPDGRU�GH�OD�FDOGHUD $$ ��

,QVWDODU�XQ�VLVWHPD�GH�IUHHFRROLQJ $$ ��

,QVWDODU�YDULDGRUHV�GH�IUHFXHQFLD�HQ�ERPEDV�R�WRUUHV�GH�
UHIULJHUDFLµQ

$$ ��

&RQWURODU�HO�FDXGDO�GH�YHQWLODFLµQ $$ ��

5HDOL]DU�XQD�PDQWHQFLµQ�\�OLPSLH]D�SHULµGLFD�GH�ORV�HTXLSRV�GH�
FOLPDWL]DFLµQ�\�ODV�ERPEDV

$$ ��

&RQWURODU�OD�WHPSHUDWXUD�GH�IXQFLRQDPLHQWR�GH�ODV�FDOGHUDV��GH�ORV�
GHSµVLWRV�GH�DFXPXODFLµQ�\�OD�WHPSHUDWXUD�GH�XVR

$$ ��

,QVWDODU�Y£OYXODV�WHUPRVW£WLFDV $$ ��

,PSOHPHQWDU�XQ�VLVWHPD�GH�]RQLŵFDFLµQ $$ ��

5HGXFLU�HO�FDXGDO�\�OD�WHPSHUDWXUD�GHO�DJXD�SDUD�$&6�FRQ�OD�
LPSODQWDFLµQ�GH�GLVSRVLWLYRV�HŵFLHQWHV

$$ ��

0HMRUDU�HO�DLVODFLµQ�GHO�VLVWHPD�GH�GLVWULEXFLµQ�\�DOPDFHQDPLHQWR�
de ACS

$$ ��

5HJXODU�OD�WHPSHUDWXUD�GH�DFXHUGR�D�ODV�UHFRPHQGDFLRQHV�H�
LQIRUPDU�D�ORV�XVXDULRV�

$ ��

(YLWDU�ODV�S«UGLGDV�GH�OD�FOLPDWL]DFLµQ�D�WUDY«V�GH�OD�DSHUWXUD�GH�
SXHUWDV�\�YHQWDQDV

$ ��

(OLPLQDU�ORV�REVW£FXORV�TXH�WDSHQ�ORV�HOHPHQWRV�WHUPLQDOHV $ ��

8WLOL]DU�HOHPHQWRV�GH�VRPEUD�SDUD�DSURYHFKDU�R�IUHQDU�ODV�JDQDQ-
FLDV�VRODUHV

$ ��

1R�GHVSHUGLFLDU�HO�$JXD�&DOLHQWH�6DQLWDULD��$&6� $ ��

9HVWLU�DGHFXDGDPHQWH�VHJ¼Q�OD�«SRFD�GHO�D³R $ ��

&DWHJRU¯D� 'HVFULSFLµQ�GH�OD�00(( ,QYHUVLµQ 3£JLQD�JX¯D

(GLŵFDFLµQ

6XVWLWXLU�YHQWDQDV�GH�YLGULR�VLPSOH�SRU�WHUPRSDQHO $$$ ��

6XVWLWXLU�SXHUWDV�\�PDUFRV�GH�YHQWDQDV $$$ ��

$LVODU�HOHPHQWRV�GH�OD�HQYROYHQWH�W«UPLFD $$ ��

$LVODU�ORV�FRQGXFWRV $$ ��

)UHQDU�OD�LQVRODFLµQ�GLUHFWD�FRQ�SHUVLDQDV�YHQHFLDQDV��WROGRV�R�
VRPEUHDPLHQWRV

$$ ��

,QVWDODU�FRUWLQDV�GH�DLUH��SXHUWDV�JLUDWRULDV�\�FRUWLQDV�EODFNRXW $$ ��

$LVODU�W«UPLFDPHQWH�IDFKDGDV�\�D]RWHDV $$ ��

0HMRUDU�HO�IDFWRU�VRODU�GH�VXSHUŵFLHV�RSDFDV�\�YHQWDQDV $$ ��

,QVWDODU�EXUOHWHV�HQ�SXHUWDV�\�YHQWDQDV $ ��

0DQWHQHU�SXHUWDV�\�YHQWDQDV�ELHQ�FHUUDGDV $ ��

$YLVDU�DO�UHVSRQVDEOH�GH�XQ�HOHPHQWR�HQ�PDO�IXQFLRQDPLHQWR $ ��

(TXLSRV

6XVWLWXLU�HO�FRPSXWDGRU�GH�HVFULWRULR�SRU�QRWHERRN $$$ ��

6XVWLWXLU�OD�SDQWDOOD�FRQYHQFLRQDO�GHO�FRPSXWDGRU�SRU�/&' $$$ ��

6XVWLWXLU�HO�DVFHQVRU�SRU�XQR�GH�WUDFFLµQ�YHUWLFDO $$$ ��

,QVWDODU�]DSDWLOODV�SURJUDPDEOHV�R�HOLPLQDGRUDV�GH�VWDQG�E\ $$ ���

,QVWDODU�VLVWHPDV�GH�FRQWURO�GH�DVFHQVRUHV $$ ���

,QVWDODU�YDULDGRUHV�GH�IUHFXHQFLD�HQ�PRWRUHV�GH�DVFHQVRUHV $$ ���

,QFRUSRUDU�XQD�SRO¯WLFD�GH�FRPSUDV�GH�HTXLSRV�HŵFLHQWHV $$ ���

$SDJDU�ORV�HTXLSRV�WUDV�VX�XVR $ ���

8WLOL]DU�LPSUHVRUDV�\�IRWRFRSLDGRUDV�GH�IRUPD�UD]RQDEOH $ ���

&RQŵJXUDU�ORV�HTXLSRV�HQ�PRGR�DKRUUR $ ���

3URPRYHU�HO�FDPELR�GH�XVR�GHO�DVFHQVRU�SRU�HVFDOHUDV $ ���

7DEOD�����/LVWDGR�GH�0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�GH�FOLPDWL]DFLµQ�\�$JXD�&DOLHQWH�6DQLWDULD�

7DEOD�����/LVWDGR�GH�0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�GH�HGLŵFDFLµQ�\�HTXLSRV�
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5.3 MMEE en iluminación

5.3.1 Conceptos básicos

Ř�'HWHFWRUHV�GH�SUHVHQFLD��GLVSRVLWLYR�HQFDUJDGR�GH�FR-
QHFWDU�OD�LOXPLQDFLµQ�FXDQGR�GHWHFWD�OD�SUHVHQFLD�GH�XQD�
SHUVRQD�HQ�HVH�HVSDFLR�

Ř�,QWHUUXSWRUHV�WHPSRUL]DGRV��LQWHUUXSWRU�TXH���DO�SXOVDUOR��
FRQHFWD� HQ� HVWH� FDVR� OD� LOXPLQDFLµQ� \� HVW£� SURJUDPDGR�
SDUD� DSDJDUVH� GH� PDQHUD� DXWRP£WLFD� WUDV� XQ� WLHPSR�
HVWDEOHFLGR�

Ř� &«OXOD� IRWRHO«FWULFD�� GLVSRVLWLYR� TXH�� DO� GHWHFWDU� OD� OX]�
QDWXUDO��KDFH�TXH�OD�LOXPLQDFLµQ�VH�PDQWHQJD�DSDJDGD�

Ř�'LPPHU��GLVSRVLWLYR�XVDGR�SDUD�UHJXODU�HO�YROWDMH�GH�XQD�
R�YDULDV�DPSROOHWDV�

5.3.2 Descripción de las MMEE 

en iluminación

ILUMINACIÓN

$�FRQWLQXDFLµQ�VH�LGHQWLŵFDQ�ODV�PHGLGDV�P£V�XWLOL]DGDV�HQ�
ORV�VLVWHPDV�GH�LOXPLQDFLµQ�LQWHULRU�

Ř�0HGLGDV�TXH�LPSOLFDQ�XQ�UHFDPELR�WHFQROµJLFR

5HGXFLU�OD�SRWHQFLD�GH�
ODV�OXPLQDULDV

6XVWLWXLU�ODV�DPSROOHWDV�
SRU�RWUDV�P£V�HŵFLHQWHV

6XVWLWXLU�ODV�DPSROOHWDV�
SRU�RWUDV�GH�PHQRU�
SRWHQFLD

%DODVWRV�HOHFWUµQLFRV
�DPSROOHWDV�
ŶXRUHVFHQWHV�

)LJXUD����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�LOXPLQD-

FLµQ��PHGLGDV�TXH�LPSOLFDQ�UHFDPELR�WHFQROµJLFR�

1. Sustituir ampolletas incandescentes convencio-

nales por ampolletas ahorradoras:� HQWUH� RWUDV�
VXVWLWXFLRQHV��VH�HQFXHQWUDQ�

 ȣ $PSROOHWDV�LQFDQGHVFHQWHV�GH����:�SRU�DP-
SROOHWDV�DKRUUDGRUDV�GH���:�

 ȣ $PSROOHWDV�LQFDQGHVFHQWHV�GH����:�SRU�DP-
SROOHWDV�DKRUUDGRUDV�GH����:�

 ȣ $PSROOHWDV� LQFDQGHVFHQWHV� GH� ���� :� SRU�
DPSROOHWDV�DKRUUDGRUDV�GH����:�

2. Sustituir halógenos convencionales por halóge-

QRV�HŵFLHQWHV��ODV�DPSROOHWDV�KDOµJHQDV�GLFURLFDV�
HVW£QGDU�WLHQHQ�XQ�FRQVXPR�GH����:��WDPD³R�UH-
GXFLGR�\�H[FHOHQWH�FDOLGDG�GH� OX]�\� UHSURGXFFLµQ�
FURP£WLFD�� FDUDFWHU¯VWLFDV� TXH� OD� KDF¯DQ� GLI¯FLOHV�
GH� UHHPSOD]DU� SRU� RWUD� WHFQRORJ¯D�� 6LQ� HPEDUJR��
UHFL«Q�VH�KD�FRQVHJXLGR�IDEULFDU�XQ�WLSR�GH�KDOµ-
JHQRV�TXH�FRQ�ODV�PLVPDV�FDUDFWHU¯VWLFDV�FRQVXPH�
XQ�����UHVSHFWR�D�ODV�DQWHULRUHV��FRQRFLGRV�FRPR�
KDOµJHQRV�HŵFLHQWHV��

3. 6XVWLWXLU�DPSROOHWDV�ŶXRUHVFHQWHV�FRQYHQFLRQD-

OHV�SRU� DPSROOHWDV�ŶXRUHVFHQWHV�HŵFLHQWHV��en 
OD� DFWXDOLGDG�HV�SRVLEOH�HQFRQWUDU�HQ�HO�PHUFDGR�
XQ� WLSR�GH� WXERV�ŶXRUHVFHQWHV�FRQ�XQD�HŵFLHQFLD�
PD\RU�TXH�OD�GH�ORV�GH�WLSR�FRQYHQFLRQDO��/RV�ŶXR-
UHVFHQWHV�WLSRV�7����7��\�7��GH�¼OWLPD�JHQHUDFLµQ�
FRQVHUYDQ� HO� PLVPR� QLYHO� GH� LOXPLQDFLµQ� �PLVPD�
FDQWLGDG� GH� O¼PHQHV�� SHUR� HPSOHDQ� XQD� PHQRU�
FDQWLGDG�GH�HQHUJ¯D�

 
/D�PD\RU�YHQWDMD�TXH�SUHVHQWDQ�HV�TXH�SXHGHQ�VHU�
VXVWLWXLGRV�SRU�ORV�WXERV�ŶXRUHVFHQWHV�DFWXDOHV�VLQ�WH-
QHU�TXH�FDPELDU�OD�OXPLQDULD��SRU�OR�TXH�HO�¼QLFR�FRV-
WR�DVRFLDGR�HV�HO�GH�OD�FRPSUD�GH�OD�QXHYD�DPSROOHWD�

4. Sustituir por ampolletas tipo LED:� HVWD�SRVLELOL-
GDG�VXSRQH�HO�PD\RU�DKRUUR�GDGD�OD�HŵFLHQFLD�GH�OD�
WHFQRORJ¯D�/('��$GHP£V�OD�YLGD�¼WLO�GH�HVWH�WLSR�GH�
DPSROOHWD�HV�PX\�VXSHULRU�DO�UHVWR��DOFDQ]DQGR�ODV�
�������KRUDV�GH� IXQFLRQDPLHQWR�\�VRQ�UHJXODEOHV�
HQ�SRWHQFLD�VLQ�DIHFWDU�D�OD�YLGD�GH�OD�DPSROOHWD�

5. Sustituir balastos electromagnéticos de ampo-

OOHWDV� ŶXRUHVFHQWHV� SRU� EDODVWRV� HOHFWUµQLFRV� 
ORV�QXHYRV�EDODVWRV�VXSRQHQ�XQD�YHQWDMD��\D�TXH�
SHUPLWHQ� DXPHQWDU� OD� YLGD� ¼WLO� GH� WXER�� HYLWDQ�

SDUSDGHRV�R�HIHFWR�HVWURERVFµSLFR��SHUPLWHQ�UH-
JXODU�HO�QLYHO�GH�LOXPLQDFLµQ��UHGXFH�HO�FRQVXPR��
HQWUH�RWURV�

$GDSWDU�HO�QLYHO�GH�
LOXPLQDFLµQ�VL�«VWH�HV�
H[FHVLYR

5HGXFLU�HO�Q¼PHUR�GH�
DPSROOHWDV�HQ�HO�UHFLQWR

$XWRPDWL]DU�HO�
HQFHQGLGR�\�DSDJDGR�
GH�ODV�OXFHV�HQ�ODV�]RQDV�
GH�SDVR

'HWHFWRUHV�GH�
SUHVHQFLD

,QWHUUXSWRUHV�
WHPSRUL]DGRV

6LVWHPD�GH�DSURYHFKD-
PLHQWR�GH�OD�OX]�QDWXUDO

%DODVWRV�UHJXODEOHV

'LPPHUV


&«OXOD�IRWRHO«FWULFD

)LJXUD����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�LOXPLQD-

FLµQ��PHGLGDV�GH�JHVWLµQ�

1. 5HGXFLU�HO�Q¼PHUR�GH� O£PSDUDV�HQ� OD� VDOD� una 
YH]�DQDOL]DGR�HO�QLYHO�GH�LOXPLQDFLµQ�GH�OD�VDOD��HQ�HO�
FDVR�GH�TXH�«VWH�VXSHUH�ORV�QLYHOHV�UHFRPHQGDGRV�
VH�SRGU£Q�HOLPLQDU�HO�Q¼PHUR�GH�O£PSDUDV�UHGXFLHQ-
GR� OD�SRWHQFLD� LQVWDODGD�\��SRU� WDQWR��HO�FRQVXPR�� 

2. ,QVWDODU� LQWHUUXSWRUHV�WHPSRUDOHV�HQ�ED³RV�\�GH-

WHFWRUHV�GH�SUHVHQFLD�HQ�SDVLOORV�\�]RQDV�GH�SDVR� 
HO�HPSOHR�GH�GLVSRVLWLYRV�UHJXODGRUHV�SXHGH�FRQVH-
JXLU�XQ�DKRUUR�FRQVLGHUDEOH�HQ�]RQDV�GH�SDVR�SRFR�
IUHFXHQWDGDV��WDOHV�FRPR�ED³RV��DUFKLYRV�R�ERGHJDV�

3. ,QVWDODU�VLVWHPDV�GH�DSURYHFKDPLHQWR�GH�OD�OX]�QD-

tural:�([LVWHQ�HOHPHQWRV�TXH�GHWHFWDQ�OD�OX]�QDWXUDO��
FRPR�OD�F«OXOD�IRWRHO«FWULFD��TXH�SHUPLWHQ�FRQHFWDU�OD�
LOXPLQDFLµQ�VµOR�FXDQGR�OD�OX]�QDWXUDO�QR�HV�VXŵFLHQ-
WH��$GHP£V��KD\�RWURV�HOHPHQWRV�UHJXODGRUHV��FRPR�
ORV�EDODVWRV�UHJXODEOHV�R�ORV�GLPPHUV�TXH�FRQWURODQ�
OD�FDQWLGDG�GH�OX]�TXH�HPLWHQ�ODV�DPSROOHWDV�

5.2 Cálculo del desempeño y 

el ahorro energético

Ř�'HVHPSH³R�HQHUJ«WLFR��HV�HO�DKRUUR�GH�HQHUJ¯D��N:K��
TXH�VH�FRQVHJXLU¯D�FRQ�OD�LPSOHPHQWDFLµQ�GH�XQD�PHGL-
GD�GHWHUPLQDGD���

6L�HO�DKRUUR�VH�FRQVLJXH�PHGLDQWH�OD�UHGXFFLµQ�GH�OD�SRWHQ-
FLD��HO�F£OFXOR�GHO�GHVHPSH³R�HQHUJ«WLFR�VH�REWLHQH�PXOWLSOL-
FDQGR�OD�GLIHUHQFLD�HQWUH�OD�SRWHQFLD�LQLFLDO�DQWHV�GH�DSOLFDU�
OD�PHGLGD�\�OD�ŵQDO�GHVSX«V�GH�DSOLFDUOD�SRU�HO�WLHPSR��

Desempeño energético (kWh) =
(Potencia inicial (W) – Potencia final) × Tiempo (h)

6L�HO�DKRUUR�VH�FRQVLJXH�PHGLDQWH�OD�UHGXFFLµQ�GHO�WLHPSR�
GH�XVR��HO�F£OFXOR�GHO�DKRUUR�HQHUJ«WLFR�VH�REWLHQH�PXOWLSOL-
FDQGR�OD�SRWHQFLD�SRU�OD�UHGXFFLµQ�GH�WLHPSR�FRQVHJXLGD�

Desempeño energético (kWh) =
Potencia (W) × (Tiempo inicial (h) – Tiempo final (h))

Ř� $KRUUR� HFRQµPLFR�� FRQVLVWH� HQ� GHVFULELU� HQ� XQLGDGHV�
PRQHWDULDV��&/3��HQ�OR�TXH�VH�WUDGXFH�HO�DKRUUR�GH�HQHUJ¯D�
FRQVHJXLGR�FRQ�GLFKD�PHGLGD�GH�DKRUUR�

Ahorro económico (kWh) =
Desempeño energético (kWh)  × Precio suministro (CLP/kWh)

Ř�,QYHUVLµQ��FXDQWLŵFD�HO�FRVWR�PRQHWDULR�QHFHVDULR�SDUD�OD�
LPSOHPHQWDFLµQ�GH�GLFKD�PHGLGD�GH�DKRUUR�

Inversión (CLP)  =
Nº equipos × (Precio equipo (CLP) + Precio instalación (CLP))

Ř�3HULRGR�GH�UHWRUQR�VLPSOH��356���FDOFXOD�HO�WLHPSR�QHFH-
VDULR�SDUD�DPRUWL]DU�OD�LQYHUVLµQ�DVRFLDGD�FRQ�FDGD�PHGL-
GD�GH�DKRUUR�SURSXHVWD�

PRS (años) =
Inversión (CLP) / Ahorro económico (CLP)


�'LPPHU��UHJXODGRU�SDUD�YDULDU�OD�LQWHQVLGDG�GH�OX]�TXH�HPLWHQ�ODV�DPSROOHWDV�
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GLVWULEXLU� ORV� XVRV� HQ� HO� HGLŵFLR� GH� WDO� IRUPD� TXH�
ORV�TXH�PHQRV�WLHPSR�UHTXLHUDQ�WHQJDQ�PHQRV�OX]�
QDWXUDO�� SHUR� ORV� TXH� VHDQ� XVDGRV� FRQ�PD\RU� IUH-
FXHQFLD�VHDQ�ORV�TXH�GLVSRQJDQ�GH�P£V�OX]�QDWXUDO��

5.3.3 Situación en el sector de 

las Instituciones de educación 

Superior (IES)

/RV��VLVWHPDV�GH�LOXPLQDFLµQ�LQWHULRU�P£V�KDELWXDOHV�HQ�ODV�
,(6�XWLOL]DQ�ODV�VLJXLHQWHV�WHFQRORJ¯DV�

 Ř $PSROOHWDV�LQFDQGHVFHQWHV�
 Ř $PSROOHWDV�KDOµJHQDV�
 Ř $PSROOHWDV�DKRUUDGRUDV�
 Ř 7XERV�ŶXRUHVFHQWHV�

 ȣ 7��
 ȣ 7�
 ȣ T5

 Ř LED

(Q�OD�PD\RU�SDUWH�GH�ORV�HTXLSRV�LQVWDODGRV�HQ�ODV�,(6��\D�
VHDQ�OXPLQDULDV�VREUHSXHVWDV��HPEXWLGDV�R�HQ�FLHOR�DPH-
ULFDQR��VH�XWLOL]DQ�WXERV�ŶXRUHVFHQWHV�7��HQ�FRPELQDFLµQ�
FRQ�EDODVWR�HOHFWURPDJQ«WLFR��(V�KDELWXDO�HQFRQWUDU�WXERV�
7��� \�7��PH]FODGRV�GDGR�TXH� VRQ�PDWHULDOHV� DOWDPHQWH�
FRPSDWLEOHV�� SHUR� ORV� SURJUDPDV� GH� PDQWHQFLµQ� KDFHQ�
TXH�SURJUHVLYDPHQWH�VH�VXVWLWX\DQ�ORV�WXERV�7���SRU�7��

(O� VHJXQGR�JUDQ�JUXSR�GH� OXPLQDULDV�XWLOL]DGDV�HV�HO�GH�
IRFR�HPEXWLGR�FRQ�DPSROOHWD�DKRUUDGRUD�GH� WLSR�ELWXER�
FRQ�EDODVWR�HOHFWURPDJQ«WLFR�

(Q�ORV�HGLŵFLRV�GH�UHFLHQWH�FRQVWUXFFLµQ�R�£UHDV�UHIRUPD-
GDV�� HV� KDELWXDO� HQFRQWUDU� LQVWDODFLRQHV� GH� LOXPLQDFLµQ�
EDVDGD�HQ�WXER�ŶXRUHVFHQWH�7��

/D� SUHVHQFLD� GH� DPSROOHWDV� /('� QR� HV� PDVLYD�� SHUR� VH�
KD�FRPSUREDGR�TXH�HQ� ORV�TXH�VH�KDQ� LQWURGXFLGR�SDUD�
SUREDU� OD� WHFQRORJ¯D�� JHQHUDOPHQWH� HQ� VXVWLWXFLµQ� GH�
DPSROOHWDV� KDOµJHQDV�� IRFRV� HPEXWLGRV� R� HQ� IRUPDWRV�
FRPSDWLEOHV�FRQ�WXERV�ŶXRUHVFHQWHV�7��

(O�XVR�GH�DPSROOHWDV�LQFDQGHVFHQWHV�HV�LQXVXDO�\�KDQ�VLGR�
FDVL�WRWDOPHQWH�VXVWLWXLGDV�SRU�DPSROOHWDV�DKRUUDGRUDV�

3DUD�XQD�LOXPLQDFLµQ�
HŵFD]

3DUD�UHGXFLU�HO�XVR

0DQWHQHU�ODV
DPSROOHWDV�OLPSLDV

(OLPLQDU�REVW£FXORV
TXH�GLŵFXOWHQ�XQD�
OXPLQDFLµQ�HŵFD]

(QFHQGHU�VµOR�ODV�
DPSROOHWDV�TXH�VH�
YD\DQ�D�XWLOL]DU

$SURYHFKDU�VLHPSUH�
TXH�VH�SXHGD�OD�OX]�
QDWXUDO

$SDJDU�OD�OX]�DO�VDOLU
GH�XQD�VDOD

)LJXUD����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�LOXPLQD-

FLµQ��DGRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH�

1. Mantener las ampolletas limpias:�HO�SROYR�TXH�VH�
YD�DFXPXODQGR�HQ�ODV�SDUHGHV�GH�ODV�DPSROOHWDV�R�
ODV�OXPLQDULDV�KDFH�GLVPLQXLU�HO�QLYHO�GH�LOXPLQDFLµQ�
DSRUWDGD�DO�UHFLQWR��3HULµGLFDPHQWH�VH�GHEHQ�OLPSLDU�
ODV�PLVPDV�SDUD�FRQVHUYDU�HO�QLYHO�GH�LOXPLQDFLµQ�

2. (OLPLQDU�ORV�REVW£FXORV�TXH�GLŵFXOWHQ�OD�LOXPLQD-

FLµQ�HŵFD]��VL�H[LVWHQ�REVW£FXORV�D�ODV�DPSROOHWDV��
HO� QLYHO� GH� LOXPLQDFLµQ� QR� DOFDQ]DU£� ORV� QLYHOHV�
P¯QLPRV� \� VHU£� QHFHVDULR� LQVWDODU� P£V� SRWHQFLD��
(OLPLQDQGR�ORV�REVW£FXORV�FRQVHUYDUHPRV�ORV�QLYH-
OHV�GH�LOXPLQDFLµQ�QHFHVDULRV�

3. $SDJDU�OD�OX]�DO�VDOLU�GH�OD�VDOD��VH�GHEH�VHQVLEL-
OL]DU�D�ORV�XVXDULRV�GH�ORV�HVWDEOHFLPLHQWRV�HGXFD-
FLRQDOHV�VREUH� OD� LPSRUWDQFLD�GH�DSDJDU� ODV� OXFHV�
VLHPSUH�TXH�VH�VDOJD�GH�XQ�UHFLQWR�

4. (QFHQGHU�VµOR�ODV�DPSROOHWDV�TXH�VH�YD\DQ�D�QH-

cesitar:� VL�HV�SRVLEOH�FRQHFWDU� ODV�DPSROOHWDV�SRU�
VHFWRUHV� GHO� UHFLQWR�� VH� HQFHQGHU£Q� VµOR� ODV� TXH�
VHDQ�UHDOPHQWH�QHFHVDULDV��/DV�]RQDV�TXH�QR�KDJD�
IDOWD�LOXPLQDU�SRGU£Q�SHUPDQHFHU�DSDJDGDV�

5. $SURYHFKDU��VLHPSUH�TXH�VH�SXHGD��OD�OX]�QDWXUDO� 
SDUD�DSURYHFKDU� OD� OX]�QDWXUDO�VH�UHFRPLHQGD�DEULU�
FRUWLQDV�\�SHUVLDQDV�VLHPSUH�TXH�QR�VH�SURGX]FDQ�
UHŶHMRV� R� LQVRODFLµQ� H[FHVLYD�� 7DPEL«Q� VH� GHEHQ�

&DVR�SU£FWLFR
MMEE ILUMINACIÓN INTERIOR EN UN EDIFICIO DE USO EDUCATIVO EN SANTIAGO

Situación:

(O�VLVWHPD�SULQFLSDO�GH�LOXPLQDFLµQ�LQWHULRU�GH�XQ�HGLŵFLR�GH�XVR�HGXFDWLYR��XELFDGR�HQ�6DQWLDJR��HVW£�IRUPDGR�
SRU� ���� WXERV� ŶXRUHVFHQWHV�7���GH����:�PRQWDGRV� HQ� OXPLQDULDV� DELHUWDV�GH� WLSR� VREUHSXHVWD�� (O� HTXLSR�
DX[LOLDU�TXH�SHUPLWH�HO�IXQFLRQDPLHQWR�GH�ORV�WXERV�ŶXRUHVFHQWHV�HV�XQ�EDODVWR�HOHFWURPDJQ«WLFR��XQR�SRU�WXER��
FRQ�S«UGLGDV�GH���:�

Medida propuesta: 

6H�SURSRQH�OD�VXVWLWXFLµQ�GH�FDGD�XQR�GH�ORV�WXERV�H[LVWHQWHV�SRU�XQ�FRQMXQWR�IRUPDGR�SRU�XQ�WXER�ŶXRUHVFHQWH�
7��GH����:�\�HO�SDU�GH�DGDSWDGRUHV�TXH�SHUPLWHQ�OD�FRPSDWLELOLGDG�FRQ�HO�WXER�7����/RV�DGDSWDGRUHV�LQFOX\HQ�
OD�IXQFLµQ�GH�EDODVWR�HOHFWUµQLFR�

/D�SURSXHVWD�SHUPLWH�OD�VXVWLWXFLµQ�VHQFLOOD�GH�ORV�WXERV��(O�SURFHGLPLHQWR�HV�HO�VLJXLHQWH�
 Ř &RUWH�GHO�VXPLQLVWUR�HOHFWULFR�
 Ř 5HWLUDGD�GHO�WXER�7���\�GHO�SDUWLGRU�
 Ř 0RQWDMH�GHO�FRQMXQWR�WXER�7��P£V�ORV�FRUUHVSRQGLHQWHV�DGDSWDGRUHV�

&£OFXOR�MXVWLŵFDWLYR�
6H�WLHQHQ�GDWRV�GHO�OHYDQWDPLHQWR�GHO�VLVWHPD�GH�LOXPLQDFLµQ�\�VH�KD�HVWLPDGR�HO�Q¼PHUR�GH�KRUDV�GH�IXQFLRQD-
PLHQWR�GH�FDGD�VDOD�GHO�HGLŵFLR�

/D�SRWHQFLD�LQVWDODGD�HQ�HO�VLVWHPD�H[LVWHQWH�HV�GH����:�SRU�WXER��FRUUHVSRQGLHQWHV�D�OD�SRWHQFLD�GHO�WXER�7���
����:��P£V�OD�GHO�EDODVWR����:��

/D�SRWHQFLD�SURSXHVWD�SDUD�LQVWDODU�HQ�HO�VLVWHPD�HV�GH����:�SRU�WXER��FRUUHVSRQGLHQWHV�D�OD�SRWHQFLD�GHO�WXER�
7������:��P£V�ODV�S«UGLGDV�GH�OD�HOHFWUµQLFD����:��

/D�HQHUJ¯D�FRQVXPLGD�SRU�HO�VLVWHPD�GH�LOXPLQDFLµQ�VH�FDOFXOD�SRU�PHGLR�GH�OD�VLJXLHQWH�HFXDFLµQ�

Energía (kWh/año) =
Potencia unitaria (kW/Ud)  x Tubos (Ud)x Tiempo (h/año)

$SOLFDQGR�OD�HFXDFLµQ�D�ORV�GDWRV�FRQRFLGRV�VH�REWLHQHQ�ODV�FROXPQDV�GH�œ(QHUJ¯D�,QLFLDOŔ�\�œ(QHUJ¯D�3URSXHVWDŔ�

(O�DKRUUR�VH�FDOFXOD�SRU�PHGLR�GH�OD�VLJXLHQWH�HFXDFLµQ�

Ahorro [kWh/año] =
Energía Inicial [(kWh)/año]- Energía Propuesta [(kWh)/año]

$�FRQWLQXDFLµQ�VH�LQFOX\H�XQ�HMHPSOR�GH�LGHQWLŵFDFLµQ�\�F£OFXOR�GH�00((�HQ�LOXPLQDFLµQ�LQWHULRU�HQ�ODV�,(6�
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Resultados:

&RQVLGHUDQGR�ORV�VLJXLHQWHV�YDORUHV�GH�FRVWR�GH�OD�HOHFWULFLGDG�\�FRVWR�GH�ORV�HTXLSRV�
 Ř ��������N:K�
 Ř ��������WXER�

(QHUJ¯D�,QLFLDO
N:K�D³R

(QHUJ¯D�
3URSXHVWD
N:K�D³R

$KRUUR�
HQHUJ«WLFR
N:K�D³R

$KRUUR�
HQHUJ«WLFR�V�

inicial

$KRUUR�
HFRQµPLFR
��D³R

,QYHUVLµQ
$

PRS
D³RV

�������� �������� �������� ����� ������� ��������� ����

6H�REVHUYD�TXH�HO�SHULRGR�GH�UHWRUQR�GH�OD�LQYHUVLµQ�HV�PX\�SURORQJDGR��(VWR�VH�GHEH�D�OD�EDMD�XWLOL]DFLµQ�GHO�
VLVWHPD�GH�LOXPLQDFLµQ�HQ�PXFKDV�GH�ODV�VDODV�

6H�SXHGH�SODQWHDU�XQD�HVWUDWHJLD�GH� LQYHUVLµQ�FRQVHUYDGRUD��GH�PDQHUD�TXH�VµOR� VHU£� VXVWLWXLGR�HO� VLVWHPD�
GH�LOXPLQDFLµQ�GH�DTXHOODV�VDODV�FRQ�P£V�GH�����KRUDV�DQXDOHV�GH�IXQFLRQDPLHQWR��(VWD�DOWHUQDWLYD�VXSRQH�OD�
VXVWLWXFLµQ�GH����WXERV��VLHQGR�HO�UHVXOWDGR�ŵQDO�HO�VLJXLHQWH�

(QHUJ¯D�,QLFLDO
N:K�D³R

(QHUJ¯D�
3URSXHVWD
N:K�D³R

$KRUUR�
HQHUJ«WLFR
N:K�D³R

$KRUUR�
HQHUJ«WLFR�V�

inicial

$KRUUR�
HFRQµPLFR
��D³R

,QYHUVLµQ
$

PRS
D³RV

�������� �������� �������� ����� ������ ������� ���

3ODQWD Sala
7XERV

Ud
7LHPSR
K�D³R

(QHUJ¯D�,QLFLDO
N:K�D³R

(QHUJ¯D�
3URSXHVWD
N:K�D³R

$KRUUR
N:K�D³R

([WHUQD Salón �� �� ����� ����� �����

([WHUQD %D³R�� � ���� ������ ������ ������

([WHUQD %D³R�� � ���� ������ ������ ������

([WHUQD %D³R�� � ���� ������ ������ ������

([WHUQD 3DVLOOR � �� ����� ����� ����

([WHUQD (QWUDGD 2 �� ���� ���� ����

([WHUQD 6DOD�� � �� ����� ����� ����

([WHUQD Sala 2 � �� ����� ����� ����

([WHUQD Sala 3 2 �� ���� ���� ����

([WHUQD 6DOD�� 2 �� ���� ���� ����

([WHUQD Sala 5 2 �� ���� ���� ����

6XEWHUU£QHD 3DVLOOR � 72 ������ ����� �����

6XEWHUU£QHD 6DOD��� �� ��� ������ ������ �����

6XEWHUU£QHD 6DOD��� �� ���� ������ ������ ������

6XEWHUU£QHD &RPHGRU �� �� ����� ����� �����

6XEWHUU£QHD %RGHJD�� � ��� ����� ����� �����

6XEWHUU£QHD %RGHJD�� � ��� ���� ���� ����

6XEWHUU£QHD %RGHJD�� �� ��� ����� ����� �����

6XEWHUU£QHD Sala CA � �� ����� ����� ����

3LVR�� 6��5HXQ� � ��� ������ ����� �����

3LVR�� %D³R�� � ���� ������ ������ �����

3LVR�� %D³R�� � ���� ������ ������ �����

3LVR�� +DOO�2I� � ��� ������ ������ ������

3LVR�� (QWUDGD � �� ������ ������ ������

3LVR�� 3DVLOOR � �� ������ ������ �����

3LVR�� 6DOD��� 27 ��� ������ ������ ������

3LVR�� %RGHJD 2 ��� ����� ���� ����

3LVR�� 2ŵFLQD�� � ��� ������ ������ �����

3LVR�� 2ŵFLQD�� � ��� ������ ������ �����

3LVR�� 2ŵFLQD�� � ��� ������ ������ �����

3LVR�� 2ŵFLQD�� � ��� ������ ������ �����

3LVR�� 2ŵFLQD�� � ��� ������ ������ �����

3LVR�� 2ŵFLQD�� � �� ����� ����� �����

3LVR�� 3DVLOOR � �� ������ ������ �����

3LVR�� 6DOD��� �� ��� ������ ������ �����

3LVR�� Sala 22 �� ��� ������ ������ �����

3LVR�� Sala 23 �� ��� ������ ������ �����

3LVR�� 2ŵFLQD��� �� �� ����� ����� �����

3LVR�� 6DOD��� �� ��� ������ ������ �����

3LVR�� /DE��&RPS �� ��� ������ ����� �����

3LVR�� Sala 32 �� ��� ������ ������ �����

3LVR�� 3DVLOOR � �� ������ ������ �����

3LVR�� 2ŵFLQD�� 2 ��� ����� ����� �����

3LVR�� 2ŵFLQD�� 2 ��� ����� ����� �����

3LVR�� 2ŵFLQD�� 2 ��� ����� ����� �����

TOTAL 355 - 5.442,27 3.431,00 2.011,27

5.4 MMEE en sistemas de climatización y ACS

5.4.1 Conceptos básicos

Ř�)UHHFRROLQJ��VLVWHPD�GH�HQIULDPLHQWR�JUDWXLWR�TXH�SHUPLWH�HQIULDU�HO�DLUH�LQWHULRU�JUDFLDV�D�ODV�PHQRUHV�WHPSHUDWXUDV�GHO�
DLUH�H[WHULRU�

Ř�9£OYXODV�WHUPRVW£WLFDV��VLUYHQ�SDUD�FRQWURODU�OD�WHPSHUDWXUD�TXH�HPLWHQ�ORV�HOHPHQWRV�WHUPLQDOHV�

��3DUD�P£V�LQIRUPDFLµQ�VH�SXHGH�FRQVXOWDU�HO�GRFXPHQWR�œ6LVWHPDV�HŵFLHQWHV�GH�FOLPDWL]DFLµQ�\�XVR�GH�HQHUJ¯DV�UHQRYDEOHVŔ�SXEOLFDGD�HQ�

OD�)XQGDFLµQ�GH�OD�(QHUJ¯D�GH�OD�&RPXQLGDG�GH�0DGULG�

KWWS���ZZZ�IHQHUFRP�FRP�SDJHV�SXEOLFDFLRQHV�OLEURV�\�JXLDV�WHFQLFDV�SKS
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7DPEL«Q�VH�UHFRPLHQGD��VLHPSUH�TXH�VHD�SRVLEOH��
HO� FDPELR� GH� FDOGHUD� GH� FDUEµQ� R� JDVµOHR� SRU�
FDOGHUD�GH�JDV�QDWXUDO��

2. Sustituir enfriadoras o bombas de calor:�VXVWLWXLU�
ODV�ERPEDV�GH�FDORU�FRQYHQFLRQDOHV�SRU�ERPEDV�
GH� FDORU� GH� DOWR� UHQGLPLHQWR�� R� ERPEDV� JHRW«U-
PLFDV��FRQ�OR�TXH�SXHGH�REWHQHUVH�DKRUURV�GH�XQ�
����HQ�HO�FRQVXPR�GH�HQHUJ¯D�

3. &DPELDU� HO� TXHPDGRU� GH� OD� FDOGHUD�� LQVWDODU�
TXHPDGRUHV�PRGXODQWHV� TXH� SHUPLWDQ� DMXVWDU� HO�
DSRUWH�GH�FDORU�GH�OD�FDOGHUD�D�OD�GHPDQGD�UHDO��

4. Instalar un sistema de energía solar térmica para 

calefacción:� XQ� VLVWHPD�GH� HQHUJ¯D� VRODU� W«UPLFD�
SHUPLWH� DEDVWHFHU� XQD� SDUWH� GH� OD� GHPDQGD� GH�
HQHUJ¯D�FRQ�LPSRUWDQWHV�DKRUURV�\�UHGXFFLRQHV�GH�
OD�FRQWDPLQDFLµQ�

Ř�0HGLGDV�GH�JHVWLµQ

5HGXFLU�ODV�S«UGLGDV�
HQHUJ«WLFDV

,QVWDODU�UHFXSHUDGRUHV�
GH�FDORU

$LVODU�ODV�FRQGXFFLRQHV

5HDOL]DU�OD�OLPSLH]D�R�
PDQWHQLPLHQWR�SHULµ-
GLFR�GH�ODV�FDOGHUDV�R�
FKLOOHUV

$GHFXDU�OD�FOLPDWL]D-
FLµQ�D�OD�GHPDQGD

,QVWDODU�XQ�VLVWHPD�GH�
IUHHFRROLQJ

,QVWDODU�Y£OYXODV�
WHUPRVW£WLFDV

,QVWDODU�XQ�VLVWHPD�GH�
]RQLŵFDFLµQ

&RQWURODU�HO�FDXGDO�GH�
YHQWLODFLµQ

&RQWURODU�OD�WHPSHUD-
WXUD�GH�IXQFLRQDPLHQWR�
GH�OD�FDOGHUD�R�FKLOOHU

,QVWDODU�YDULDGRUHV�GH�
IUHFXHQFLD�HQ�ERPEDV�R�
WRUUHV�GH�UHIULJHUDFLµQ

&RQWURODU�OD�WHPSH-
UDWXUD�GH�ODV�VDODV�
FOLPDWL]DGDV

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�

FOLPDWL]DFLµQ��PHGLGDV�GH�JHVWLµQ�

/DV�PHGLGDV�TXH�VH�XWLOL]DQ�FRQ�PD\RU�IUHFXHQFLD�VRQ�

1. Instalar recuperadores de calor:� RWUD� PHGLGD�
LQWHUHVDQWH� SXHGH� VHU� OD� LQVWDODFLµQ� GH� XQ� UHFX-
SHUDGRU�HQW£OSLFR�HQ�ODV�XQLGDGHV�GH�WUDWDPLHQWR�

GH�DLUH��&RQ�HVWH�VLVWHPD�VH�DSURYHFKD�HO�FDORU�GHO�
DLUH� H[WUD¯GR� SDUD� WUDQVPLWLUOR� DO� DLUH� LPSXOVDGR��
DXPHQWDQGR�HO�UHQGLPLHQWR�WRWDO�GHO�VLVWHPD�

2. Aislar conducciones:�HO�DLVODPLHQWR�GH�ODV�FRQGXF-
FLRQHV�SHUPLWH�HYLWDU�S«UGLGDV�W«UPLFDV�DO�DPELHQ-
WH��6H�WUDWD�GH�XQD�PHGLGD�VHQFLOOD�GH�LPSOHPHQWDU�
\�GH�EDMR�FRVWR�

3. 5HDOL]DU� XQ�PDQWHQLPLHQWR� \� OLPSLH]D�SHULµGL-
FRV�GH� ORV�HTXLSRV�GH�FOLPDWL]DFLµQ�� HMHUFHU�XQ�
PDQWHQLPLHQWR�SUHYHQWLYR�GH�ORV�HTXLSRV�PHGLDQ-
WH�OD�OLPSLH]D�GH�ORV�ŵOWURV�\�JDUDQWL]DQGR�HO�DLVOD-
PLHQWR�GH�ORV�PLVPRV�

4. Instalar un sistema de freecooling:� VH� EDVD� HQ�
XWLOL]DU�OD�FDSDFLGDG�GH�HQIULDPLHQWR�GHO�DLUH�H[WH-
ULRU�SDUD�HQIULDU�HO�DLUH�LQWHULRU�GH�XQD�VDOD��3XHGHQ�
ORJUDUVH�DKRUURV�GH�KDVWD�XQ�WRWDO�GHO������

5. Controlar la temperatura de funcionamiento de 

las calderas:�FRQVLVWH�HQ�DMXVWDU�OD�WHPSHUDWXUD�GH�
LPSXOVLµQ�GH�FDOHIDFFLµQ�HQ�EDVH�D�OD�WHPSHUDWXUD�
H[WHULRU�� HVSHFLDOPHQWH�HQ�«SRFDV� FOLP£WLFDV� VXD-
YHV� �SULPDYHUD� \� RWR³R��� FXDQGR� ODV� QHFHVLGDGHV�
GH�FDOHIDFFLµQ�VRQ�PHQRUHV�\�VH�SXHGH�UHGXFLU�OD�
WHPSHUDWXUD�GHO�DJXD�TXH�YD�D�ORV�UDGLDGRUHV�

6. ,QVWDODU�Y£OYXODV�WHUPRVW£WLFDV��VH�WUDWD�GH�GLVSR-
VLWLYRV�PHF£QLFRV�TXH�IDFLOLWDQ�DO�XVXDULR�PDQWHQHU�
ODV� VDODV� D� XQD� WHPSHUDWXUD� GHWHUPLQDGD�� FRQWUR-
ODQGR�GH�HVWH�PRGR��OD�GHPDQGD�GH�FOLPDWL]DFLµQ��

7. ,PSODQWDU�XQ�VLVWHPD�GH�]RQLŵFDFLµQ�� VH�GLYLGH�
OD�LQVWDODFLµQ�SRU�]RQDV�\�VH�FRQWURODQ�ORV�HTXLSRV�
GH� FOLPDWL]DFLµQ�� 3HUPLWHQ� REWHQHU� WHPSHUDWXUDV�
GLIHUHQWHV�SDUD�FDGD�]RQD�FRQ�HO�PLVPR�VLVWHPD�GH�
FOLPDWL]DFLµQ��RIUHFLHQGR�DKRUURV�GH�KDVWD�HO�����
GH� OD�SRWHQFLD� LQVWDODGD�� \� FRQWURODU� \� ]RQLŵFDU�HO�
DSDJDGR���HQFHQGLGR�GH�ORV�HTXLSRV�\�HO�YDORU�GH�
WHPSHUDWXUD��DMXVWDQGR�HO�FRQVXPR�D�ODV�QHFHVLGD-
GHV�UHDOHV�GHO�HGLŵFLR�

8. Instalar variadores de frecuencia en bombas o 

torres de refrigeración:� VH� WUDWD� GH� GLVSRVLWLYRV�
PHF£QLFRV�TXH�SRVLELOLWDQ�DO�XVXDULR�PDQWHQHU�ODV�
VDODV�D�XQD�WHPSHUDWXUD�GHWHUPLQDGD��FRQWURODQGR�
GH�HVWH�PRGR��OD�GHPDQGD�GH�FOLPDWL]DFLµQ�

9. Controlar el caudal de ventilación:�XQ�H[FHVR�GH�
YHQWLODFLµQ� VXSRQH� XQ� DXPHQWR� GHO� FRQVXPR� HQ�

5.4.2 Descripción de las MMEE 

en climatización y ACS

CLIMATIZACIÓN

$�FRQWLQXDFLµQ�VH�GHVFULEHQ�ODV�PHGLGDV�TXH�VH�HPSOHDQ�
FRQ�PD\RU�IUHFXHQFLD�HQ��VLVWHPDV�GH�FOLPDWL]DFLµQ���

Ř�0HGLGDV�TXH�LPSOLFDQ�XQ�UHFDPELR�WHFQROµJLFR

0HMRUDU�OD�HŵFLHQFLD�GH�
OD�JHQHUDFLµQ

,QVWDODU�HQHUJ¯DV�
UHQRYDEOHV

,QVWDODU�XQ�VLVWHPD�GH�
HQHUJ¯D�VRODU�W«UPLFD�
SDUD�FDOHIDFFLµQ

&DPELDU�OD�FDOGHUD�SRU�
XQD�P£V�HŵFLHQWH

6XVWLWXLU�HQIULDGRUDV�R�
ERPEDV�GH�FDORU

&DPELDU�HO�TXHPDGRU�
GH�OD�FDOGHUD

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�FOLPDWL-

]DFLµQ��PHGLGDV�GH�LPSOLFDQ�XQ�UHFDPELR�WHFQROµJLFR�

/DV�PHGLGDV�TXH�VH�XWLOL]DQ�FRQ�PD\RU�IUHFXHQFLD�VRQ�

1. &DPELDU� OD�FDOGHUD�SRU�XQD�P£V�HŵFLHQWH��FRQ�
HO�FDPELR�GH�OD�FDOGHUD�FRQYHQFLRQDO�SRU�XQD�GH�
EDMD�WHPSHUDWXUD�R�GH�FRQGHQVDFLµQ���VH�SXHGHQ�
DOFDQ]DU� DKRUURV� HQWUH� XQ� ��� \� XQ� ��� ��� SRU� OR�
TXH� VX� HOHYDGR� FRVWR� VH� DPRUWL]D� U£SLGDPHQWH��

���3DUD�P£V�LQIRUPDFLµQ�VH�SXHGH�FRQVXOWDU�HO�GRFXPHQWR�œ6LVWHPDV�HŵFLHQWHV�GH�FOLPDWL]DFLµQ�\�XVR�GH�HQHUJ¯DV�UHQRYDEOHVŔ�SXEOLFDGD�

HQ�OD�)XQGDFLµQ�GH�OD�(QHUJ¯D�GH�OD�&RPXQLGDG�GH�0DGULG��KWWS���ZZZ�IHQHUFRP�FRP�SDJHV�SXEOLFDFLRQHV�OLEURV�\�JXLDV�WHFQLFDV�SKS
���3DUD�PD\RU�LQIRUPDFLµQ�FRQVXOWDU�OD�œ*X¯D�E£VLFD�GH�FDOGHUDV�GH�FRQGHQVDFLµQŔ�GH�OD�)XQGDFLµQ�GH�OD�(QHUJ¯D�GH�OD�&RPXQLGDG�GH�

0DGULG��KWWS���ZZZ�IHQHUFRP�FRP�SDJHV�SXEOLFDFLRQHV�OLEURV�\�JXLDV�WHFQLFDV�SKS
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2. 8WLOL]DU� HOHPHQWRV� GH� VRPEUD� GH� ODV� YHQWDQDV�
para aprovechar o frenar las ganancias solares: 

GHSHQGLHQGR�GH� ODV� QHFHVLGDGHV�GH� FDGD� «SRFD�
GHO� D³R� LQWHUHVDU£� DSURYHFKDU� ODV� JDQDQFLDV� GH�
FDORU�DSRUWDGDV�SRU�HO� VRO�R��HQ�FDPELR��HYLWDUODV��
3DUD� HOOR� VH� GHEHQ� HPSOHDU� ORV� HOHPHQWRV� TXH�
H[LVWHQ� HQ� OD� HQYROYHQWH� GHO� HGLŵFLR� SDUD� GDU�
VRPEUD� \� HYLWDU� DV¯� ODV� JDQDQFLDV� GHO� VRO� R� SDUD�
DSURYHFKDU� DO� P£[LPR� ODV� JDQDQFLDV� VRODUHV� 
 
/DV�RSRUWXQLGDGHV�GH�PHMRUD� UHODFLRQDGDV�FRQ� OD�
HQYROYHQWH� W«UPLFD� VH�GHWDOODQ�HQ�HO�DSDUWDGR�GH�
00((�HQ�HGLŵFDFLµQ�GH�HVWD�JX¯D�

3. Regular la temperatura de acuerdo a las reco-

PHQGDFLRQHV�GHO�,QVWLWXWR�SDUD�OD�'LYHUVLŵFDFLµQ�
\�HO�$KRUUR�GH�OD�(QHUJ¯D��,'$(������|&�HQ�LQYLHU-
QR�\����|&�HQ�YHUDQR��H�LQIRUPDU�D�ORV�XVXDULRV� 
HVWRV�YDORUHV�SHUIHFWDPHQWH�VDWLVIDFHQ�HO�HVWDGR�GH�
FRQIRUW�GHO�XVXDULR�\�WLHQHQ�XQ�FRQVXPR�HŵFLHQWH��
(O�,'$(�HVWLPD�TXH�HO�FRQVXPR�GH�ORV�HTXLSRV�GH�
HQIULDPLHQWR�HQ� YHUDQR� VH� LQFUHPHQWD�XQ����SRU�
FDGD�JUDGR�SRU�GHEDMR�GH�ORV����|&��\��XQ�����SRU�
FDGD�JUDGR�SRU�HQFLPD�GH�ORV����|&�HQ�LQYLHUQR�

4. Vestir adecuadamente según la época del año: 

OOHYDU� URSD� IUHVFD� HQ� YHUDQR� \� URSD�GH� DEULJR�HQ�
LQYLHUQR�D\XGDU£�D�UHGXFLU�HQ�FLHUWD�PHGLGD�OD�GH-
PDQGD�HQ�FOLPDWL]DFLµQ�

5. (YLWDU�ODV�S«UGLGDV�GH�OD�FOLPDWL]DFLµQ�D�WUDY«V�GH�
OD�DSHUWXUD�GH�SXHUWDV�\�YHQWDQDV��SDUD�FRQVHUYDU�
OD�FOLPDWL]DFLµQ�GHQWUR�GH�XQ�UHFLQWR�ODV�SXHUWDV�\�
YHQWDQDV�GHEHU£Q�SHUPDQHFHU� FHUUDGDV� HO�PD\RU�
WLHPSR�SRVLEOH�

$*8$�&$/,(17(�6$1,7$5,$��$&6�

6HJ¼Q�OD�FODVLŵFDFLµQ�HVWDEOHFLGD�DQWHULRUPHQWH�WDPEL«Q�
HQFRQWUDPRV�PHGLGDV�TXH�LPSOLFDQ�XQ�UHFDPELR�WHFQROµ-
JLFR��PHGLGDV�GH�JHVWLµQ�\�DGRSFLµQ�GH�K£ELWRV�GH�XVR�
UHVSRQVDEOH�

Ř�0HGLGDV�TXH�LPSOLFDQ�XQ�UHFDPELR�WHFQROµJLFR

0HGLGDV�TXH�LPSOLFDQ�
UHFDPELR�WHFQROµJLFR

,QVWDODU�HQHUJ¯D�VRODU�
W«UPLFD�FRPR�VLVWHPD�
GH�DSR\R�D�OD�FDOGHUD

8WLOL]DU�FDOGHUDV�GH�DOWD�
HŵFLHQFLD

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�$JXD�

&DOLHQWH�6DQLWDULD��PHGLGDV�TXH�UHTXLHUHQ�UHFDPELR�WHFQROµJLFR�

/DV�PHGLGDV�GH�DKRUUR�GH� UHFDPELR� WHFQROµJLFR�TXH�VH�
HPSOHDQ�FRQ�PD\RU�IUHFXHQFLD�HQ�$&6�VRQ�

1. $XPHQWDU�HO�UHQGLPLHQWR�GH�ORV�HTXLSRV�FRQ�OD�
XWLOL]DFLµQ�GH�FDOGHUDV�GH�DOWD�HŵFLHQFLD��FRQ�HO�
FDPELR�GH�OD�FDOGHUD�FRQYHQFLRQDO�SRU�XQD�GH�EDMD�
WHPSHUDWXUD� R� GH� FRQGHQVDFLµQ��� VH� SXHGHQ� DO-
FDQ]DU�DKRUURV�HQWUH�XQ����\�XQ������SRU�OR�TXH�VX�
HOHYDGR� FRVWR� VH� DPRUWL]D� U£SLGDPHQWH��7DPEL«Q�
VH�UHFRPLHQGD�HO�FDPELR�GH�FRPEXVWLEOH��GH�FDO-
GHUD�GH�FDUEµQ�R�JDVµOHR�D�FDOGHUD�GH�JDV�QDWXUDO��

2. ,QVWDODU� SODFDV� VRODUHV� W«UPLFDV� FRPR� DSR\R�
a un sistema de caldera:� XQ� VLVWHPD�GH�HQHUJ¯D�
VRODU� W«UPLFD� SHUPLWH� DEDVWHFHU� XQD� SDUWH� GH� OD�
GHPDQGD� GH� HQHUJ¯D� FRQ� LPSRUWDQWHV� DKRUURV� \�
UHGXFFLRQHV�GH�OD�FRQWDPLQDFLµQ�

Ř�0HGLGDV�GH�JHVWLµQ

0HGLGDV�GH�JHVWLµQ

0HMRUDU�DLODFLµQ�GH�ODV�
FRQGXFFLRQHV�\�GHSµVL-
WR�GH�DOPDFHQDPLHQWR

)LMDU�XQD�WHPSHUDWXUD�
DGHFXDGD�GH�XVR�\�
DOPDFHQDPLHQWR

5HGXFLU�HO�FDXGDO�\�
WHPSHUDWXUD�GHO�DJXD�
FRQ�HTXLSRV�HŵFLHQWHV

5HDOL]DU�PDQXWHQFLµQ�\�
UHYLVLµQ�GH�ODV�ERPEDV

)LJXUD�����0HGLGD�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�$JXD�

&DOLHQWH�6DQLWDULD��PHGLGDV�GH�JHVWLµQ�

([LVWHQ�� DGHP£V�� RWUDV� PHGLGDV� GH� UHGXFFLµQ� GHO� JDVWR�
HQHUJ«WLFR�TXH�DFW¼DQ�VREUH�ORV�SXQWRV�GH�FRQVXPR�

1. 5HGXFLU� HO� FDXGDO� \� OD� WHPSHUDWXUD� GHO� DJXD�
con la implementación de dispositivos efi-

cientes:�XWLOL]DFLµQ�GH� OODYHV�GH� ODYDPDQRV�FRQ�
SXOVDGRU��GHWHFWRUHV�GH�PDQRV� \�SHUOL]DGRUHV�� 
�GLVSRVLWLYR� DKRUUDGRU� GH� DJXD� FX\R� IXQFLRQD-
PLHQWR� VH� EDVD� HQ� OD�PH]FOD� GH� DJXD� FRQ� DLUH��
SURGXFLHQGR� XQ� FKRUUR� DEXQGDQWH� \� VXDYH� JH-
QHUDQGR�XQ�DKRUUR�GH�KDVWD�XQ�����GH�DJXD� \�
HQHUJ¯D��

2. Mejorar la aislación del sistema de distri-

EXFLµQ� \� DOPDFHQDPLHQWR� GH� DJXD� FDOLHQWH�
sanitaria:�ODV�FRQGXFFLRQHV�GHEHU£Q�HVWDU�ELHQ�
DLVODGDV��DV¯�FRPR�HO�GHSµVLWR�GH�DFXPXODFLµQ�
GH�$&6�SDUD�UHGXFLU�DO�P¯QLPR�ODV�S«UGLGDV�TXH�
VH� SXHGDQ� SURGXFLU� SRU� FRQGXFFLµQ�� 6H� WUDWD�
GH� XQD� PHGLGD� VHQFLOOD� GH� LPSOHPHQWDU� \� GH�
EDMR�FRVWH�

FOLPDWL]DFLµQ��\D�TXH�HO�DLUH�QXHYR�TXH�VH�LQWURGXFH�
HQ�XQ�HGLŵFLR�GHEH�WUDWDUVH��3RU�HVWD�UD]µQ��OR�LGHDO�
HV�TXH�HO�FDXGDO�GH�DLUH�QXHYR�VHD�HO�µSWLPR�SDUD�
PDQWHQHU�ODV�FRQGLFLRQHV�KLJL«QLFDV��D�PHQRV�TXH�
VH�XWLOLFH�HO�VLVWHPD�IUHHFRROLQJ�

(O�FDXGDO�µSWLPR�GHSHQGHU£�IXQGDPHQWDOPHQWH�GH�OD�RFX-
SDFLµQ�GHO�HGLŵFLR��(Q� ORV�HGLŵFLRV�FX\D�RFXSDFLµQ�YDU¯H�
PXFKR� D� OR� ODUJR�GHO�G¯D� UHVXOWD�PX\� LQWHUHVDQWH�TXH�HO�
FDXGDO�GH�YHQWLODFLµQ�GHSHQGD�GH�OD�FDOLGDG�GHO�DLUH��SDUD�
HVR�VH�SXHGHQ�LQVWDODU�VRQGDV�GH�&22�

Ř�$GRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH

8WLOL]DFLµQ�GH
HOHPHQWRV�H[WHUQRV

8WLOL]DFLµQ�GH
HOHPHQWRV�H[WHUQRV

(OLPLQDU�REVW£FXORV
TXH�WDSHQ�ORV
HOHPHQWRV�WHUPLQDOHV

8WLOL]DU�HOHPHQWRV�GH�
VRPEUD�GH�ODV�YHQWDQDV�
SDUD�DSURYHFKDU�R�IUHQDU�
ODV�JDQDQFLDV�VRODUHV

,QIRUPDU�D�ORV�XVXDULRV�
VREUH�OD�WHPSHUDWXUD
GH�FRQIRUW

9HVWLU�DGHFXDGDPHQWH�
VHJ¼Q�OD�«SRFD�GHO�D³R

(YLWDU�ODV�S«UGLGDV�
GH�FOLPDWL]DFLµQ�D�
WUDY«V�GH�OD�DSHUWXUD�GH�
SXHUWDV�\�YHQWDQDV

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�

FOLPDWL]DFLµQ��DGRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH�

3RU�¼OWLPR��WDPEL«Q�HV�LPSRUWDQWH�OD�DGRSFLµQ�GH�K£ELWRV�
GH� XVR� UHVSRQVDEOH� GH� ODV� LQVWDODFLRQHV�� SDUD� OR� FXDO� VH�
UHFRPLHQGD�

1. (OLPLQDU�ORV�REVW£FXORV�TXH�WDSHQ�ORV�HOHPHQWRV�
terminales:� VH� GHEH� HYLWDU� VLHPSUH� FXEULU� FRQ�
PXHEOHV� ORV� HOHPHQWRV� WHUPLQDOHV� X� RWURV� REVW£-
FXORV�TXH�SXHGDQ�GLŵFXOWDU�OD�WUDQVPLVLµQ�GH�FDORU�

���3DUD�PD\RU�LQIRUPDFLµQ�FRQVXOWDU�OD�œ*X¯D�E£VLFD�GH�FDOGHUDV�GH�FRQGHQVDFLµQŔ�GH�OD�)XQGDFLµQ�GH�OD�(QHUJ¯D�GH�OD�&RPXQLGDG�GH�

0DGULG��KWWS���ZZZ�IHQHUFRP�FRP�SDJHV�SXEOLFDFLRQHV�OLEURV�\�JXLDV�WHFQLFDV�SKS
���3DUD�PD\RU�LQIRUPDFLµQ�FRQVXOWDU�OD�œ*X¯D�GH�(ŵFLHQFLD�(QHUJ«WLFD�SDUD�HVWDEOHFLPLHQWRV�GH�6DOXGŔ�GH�OD�$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�

(QHUJ«WLFD��KWWS���ZZZ�DFHH�FO�UHFXUVRV�JXLDV�DSDUWDGR�GH�œ(GLŵFDFLµQŔ
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3. Fijar una adecuada temperatura en los depó-

VLWRV�GH�DFXPXODFLµQ�\� OD� WHPSHUDWXUD�GH�XVR� 
SRU� FDGD� JUDGR� TXH� VH� DMXVWH� OD� WHPSHUDWXUD� VH�
FRQVHJXLU£�UHGXFLU�HO�FRQVXPR�DSUR[LPDGDPHQWH�
XQ�������(O� ,'$(�DGHP£V� UHFRPLHQGD�HQ� OD� œ*X¯D�
SU£FWLFD� VREUH� LQVWDODFLRQHV� LQGLYLGXDOHV� GH� FDOH-
IDFFLµQ�\�$JXD�&DOLHQWH�6DQLWDULD��$&6��HQ�HGLŵFLRV�
GH�YLYLHQGDVŔ���XQD�WHPSHUDWXUD�GH�HQWUH����\���|&�
HQ�HO�GHSµVLWR�GH�DFXPXODFLµQ�\�VL�OD�SURGXFFLµQ�HV�
LQVWDQW£QHD��HQWUH����\���|&�

4. 0DQWHQHU�XQD�DGHFXDGD�PDQWHQFLµQ�\�UHYLVLµQ�
de las bombas:� XQD�PDQWHQFLµQ�SUHYHQWLYD� DGH-
FXDGD�D\XGDU£�D�GHWHFWDU�ODV�DQRPDO¯DV�\�UHGXFLU£�
ODV�S«UGLGDV�GH�FDORU�TXH�SXHGDQ�SURGXFLUVH�SRU�
XQ�PDO�IXQFLRQDPLHQWR�GH�ORV�HTXLSRV�

Ř�$GRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH

$GRSFLµQ�GH�K£ELWRV�
GH�XVR�UHVSRQVDEOH

1R�GHVSHUGLFLDU�DJXD�
FDOLHQWH�VDQLWDULD

)LJXUD�����0HGLGD�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�$JXD�

&DOLHQWH�6DQLWDULD��DGRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH�

1. No desperdiciar agua caliente sanitaria:�VH�GHEH�
WUDWDU�GH�XVDU�HO�DJXD�FDOLHQWH�TXH� UHDOPHQWH�VHD�
QHFHVDULD�� VLQ�GHVSHUGLFLDUOD�\� VH�YLJLODU£� VLHPSUH�
TXH�ODV�OODYHV�GH�ODYDPDQRV�\�GXFKDV�SHUPDQHFHQ�
ELHQ�FHUUDGRV�

$GHP£V��FXDQGR�QR�VH�QHFHVLWH�TXH�HO�DJXD�HVW«�FDOLHQWH�
QR�VH�DFFLRQDU£� OD� OODYH�GH� ODYDPDQRV�GHO�DJXD�FDOLHQWH��
HYLWDQGR�HQ�PXFKRV�FDVRV�HO�FRQVXPR�GH�HQHUJ¯D�

5.4.3 Situación en el sector de 

las Instituciones de Educación 

Superior (IES)

/RV�VLVWHPDV�GH�FOLPDWL]DFLµQ�XWLOL]DGRV�HQ�ORV�HGLŵFLRV�GH�
ODV�,(6�VRQ�PX\�YDULDGRV�

 Ř &DOGHUDV�
 Ř &KLOOHUV�
 Ř 6SOLWV�
 Ř 5DGLDGRUHV�HO«FWULFRV�
 Ř (VWXIDV�GH�OH³D�
 Ř (VWXIDV�GH�JDV�

$OJXQRV�HGLŵFLRV�QR�GLVSRQHQ�GH�XQ�VLVWHPD�GH�FDOHIDF-
FLµQ�IRUPDO�R�SHUPDQHQWH��(Q�HVWRV�FDVRV�VH�UHFXUUH�DO�XVR�
GH� WHUPRYHQWLODGRUHV�HO«FWULFRV�R�HVWXIDV�GH�JDV� OLFXDGR�
SRUW£WLOHV�

/RV�VLVWHPDV�GH�SURGXFFLµQ�GH�$&6�VRQ�PX\�HVFDVRV��VDO-
YR�HQ�HO�FDVR�GH�LQVWDODFLRQHV�GHSRUWLYDV��1R�VH�GLVSRQH�
GH�LQIRUPDFLµQ�GHWDOODGD�GHO�XVR�GH�DJXD�FDOLHQWH�HQ�ORV�
FDVLQRV�SRU�HVWDU�JHQHUDOPHQWH�FRQFHVLRQDGRV�

&DVR�SU£FWLFR
MMEE CLIMATIZACIÓN EN UN CAMPUS DE TEMUCO

Situación:

/D�FDOGHUD�TXH�VXPLQLVWUD�DJXD�FDOLHQWH�SDUD�FDOHIDFFLµQ�D�GRV�HGLŵFLRV�GH�XQ�FDPSXV�GH�7HPXFR��HVW£�HTXLSD-
GD�FRQ�XQ�TXHPDGRU�GH�GLHVHO�

Propuesta de mejora: 

6H�SURSRQH�OD�VXVWLWXFLµQ�GHO�TXHPDGRU�GH�GLHVHO�SRU�XQ�TXHPDGRU�GH�JDV�OLFXDGR��GH�PDQHUD�TXH�HO�SURFHVR�
GH�FRPEXVWLµQ�VHU£�P£V�HŵFLHQWH�SRU� OD�XWLOL]DFLµQ�GH�XQ�FRPEXVWLEOH�JDVHRVR�HQ� OXJDU�GH�XQ�FRPEXVWLEOH�
O¯TXLGR��(O�UHVXOWDGR�GHO�FRQVXPR�HQHUJ«WLFR�GHO�VLVWHPD�GH�FDOHIDFFLµQ�VHU£�PHQRU

&£OFXOR�MXVWLŵFDWLYR�
6H� FRQRFH� HO� FRQVXPR� DFWXDO� GH� FRPEXVWLEOH� GLHVHO� SDUD� FDOHIDFFLµQ� ��������� OLWURV�D³R��� 6H� WRPD� HO� YDORU�
GHO�SRGHU�FDORU¯ŵFR�LQIHULRU��3&,��GHO�FRPEXVWLEOH�GLHVHO��������N:K�OLWUR��SDUD�REWHQHU�OD�HQHUJ¯D�FRQVXPLGD�
�����������N:K���VLJXLHQGR�OD�VLJXLHQWH�HFXDFLµQ�

Energía [kWh/año] =
Volumen [litros/año]  x PCI [kWh/litro]

$�WUDY«V�GH� ORV�DQ£OLVLV�GH�JDVHV�GH�FRPEXVWLµQ�TXH�VH�HIHFW¼DQ�SHULµGLFDPHQWH��VH�FRQRFH�HO� UHQGLPLHQWR�
DFWXDO�GHO�SURFHVR�GH�FRPEXVWLµQ�GH�OD�FDOGHUD�HTXLSDGD�FRQ�TXHPDGRU�GLHVHO��'LFKR�UHQGLPLHQWR�DVFLHQGH�
DO�����

&RQRFLGR�HO�UHQGLPLHQWR��VH�SXHGH�FDOFXODU�HO�FDORU�TXH�HQWUHJD�HO�TXHPDGRU�

Calor [kWh/año] = Energía [kWh/año]  x Rendimiento
998.135 kWh/año = 1.121.520 kWh/año x 0,89

(O�TXHPDGRU�GLHVHO�HQWUHJD���������N:K�D³R��QHFHVDULRV�SDUD�VDWLVIDFHU�OD�GHPDQGD�GH�FDOHIDFFLµQ�GH�ORV�HGLŵFLRV�

6H�HVWLPD�TXH�HO�UHQGLPLHQWR�GHO�SURFHVR�GH�FRPEXVWLµQ�PHMRUDU£�HQ�XQ����SRU�OD�XWLOL]DFLµQ�GH�JDV�OLFXDGR�HQ�
OXJDU�GH�GLHVHO��GH�PDQHUD�TXH�HO�UHQGLPLHQWR�ŵQDO�DOFDQ]DU£�XQ������

998.135 kWh/año = 1.061.846 kWh/año x 0,94

6DWLVIDFLHQGR�OD�PLVPD�GHPDQGD�W«UPLFD��HO�TXHPDGRU�GH�JDV�OLFXDGR�FRQVXPLU£�����������N:K�D³R�

���)XHQWH��,'$(��ZZZ�LGDH�HV�
���,'$(��ZZZ�LGDH�HV�!�3XEOLFDFLRQHV!�$KRUUR�\�HŵFLHQFLD�HQHUJ«WLFD!(GLŵFLRV

$�FRQWLQXDFLµQ�VH�LQFOX\H�XQ�HMHPSOR�GH�LGHQWLŵFDFLµQ�\�F£OFXOR�GH�00((�HQ�FOLPDWL]DFLµQ�HQ�XQD�,(6�
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5.5 MMEE en sistemas

de edificación

ENVOLVENTE TÉRMICA

5.5.1 Conceptos básicos

Ř�Envolvente térmica:� VH�FRPSRQH�GH� ORV�FHUUDPLHQWRV�
GHO�HGLŵFLR�TXH� OR�SURWHJH�GH� ODV�FRQGLFLRQHV�FOLP£WLFDV�
H[WHUQDV��

Ř�Termopanel:� VLVWHPD�GH�GRV�R�P£V� YLGULRV�KHUP«WLFD-
PHQWH�VHOODGRV�

Ř�Burletes:�PDWHULDO�TXH�VH�LQVWDOD�SDUD�HYLWDU�LQŵOWUDFLRQHV�
SRU�ODV�YHQWDQDV�

Ř�Factor solar:�FRFLHQWH�HQWUH�OD�FDQWLGDG�GH�HQHUJ¯D�TXH�
HQWUD�D�WUDY«V�GH�XQ�YLGULR�\�OD�HQHUJ¯D�VRODU�H[WHULRU�LQFL-
GHQWH��$�PHQRU�IDFWRU�VRODU�PHQRUHV�VHU£Q�ODV�JDQDQFLDV�
GH�FDORU�

5.5.2 Descripción de las MMEE 

en edificación

/DV� PHGLGDV� GH� DKRUUR� HQ� HGLŵFDFLµQ� HVW£Q� HQIRFDGDV�
SULQFLSDOPHQWH� D�GLVPLQXLU� OD�GHPDQGD�GH� FDOHIDFFLµQ� \�
UHIULJHUDFLµQ��(VWR�VH�FRQVHJXLU£�PHGLDQWH�OD�UHGXFFLµQ�GH�
S«UGLGDV�JHQHUDGDV�D�WUDY«V�GH�OD�HQYROYHQWH�W«UPLFD�GHO�
HGLŵFLR��R�FRQ�HO�DXPHQWR�GHO�UHQGLPLHQWR�HQHUJ«WLFR�GH�
ORV�VLVWHPDV�GH�FDOHIDFFLµQ�\�UHIULJHUDFLµQ�

/DV�PHGLGDV�GH�DKRUUR�TXH�SHUPLWHQ�UHGXFLU�S«UGLGDV�HQHU-
J«WLFDV�HQ�HGLŵFDFLµQ�VH�FODVLŵFDQ�GH�OD�VLJXLHQWH�IRUPD��

CONDUCCIÓN

INFILTRACIÓN

CALEFACCIÓN

5()5,*(5$&,�1

CONDUCCIÓN

INFILTRACIÓN

RADIACIÓN

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�GH�OD�

HQYROYHQWH��RSFLRQHV�GH�UHGXFFLµQ�GH�S«UGLGDV�

Ř�0HGLGDV�GH�UHGXFFLµQ�GH�OD�FRQGXFFLµQ�

5HGXFHQ� ODV� S«UGLGDV� DVRFLDGDV� DO� ŶXMR� W«UPLFR� TXH� VH�
JHQHUD�HQWUH�HO� LQWHULRU�\�HO�H[WHULRU�GHO�HGLŵFLR�SRU�GLIH-
UHQFLDV�GH�WHPSHUDWXUDV��3XHGHQ�VHU�00((�TXH�LPSOLTXHQ�
XQ�UHFDPELR�WHFQROµJLFR�R�GH�JHVWLµQ�

Reducción de la 
FRQGXFFLµQ�GH�ŶXMR�
KDFLD�HO�H[WHULRU

6XVWLWXFLµQ�GH�YHQWDQDV�
GH�YLGULR�VLPSOH�SRU�
WHUPRSDQHO

$LVODPLHQWR�GH�
FRQGXFWRV

6XVWLWXFLµQ�GH�SXHUWDV�\�
PDUFRV�GH�YHQWDQDV

$LVODPLHQWR�GH�HOHPHQ-
WRV�GH�OD�HQYROYHQWH�
W«UPLFD��PXURV��FLHORV�
\�SLVRV�

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�GH�

UHGXFFLµQ�GH�S«UGLGDV�SRU�FRQGXFFLµQ�

(O�DKRUUR�HQHUJ«WLFR�YHQGU£�GHWHUPLQDGR�SRU�OD�GLIHUHQFLD�GH�FRQVXPR�HQWUH�GLHVHO�\�JDV�OLFXDGR�

Ahorro [kWh/año] = Energía diesel [kWh/año]  - Energía gas [kWh/año]
59.674 kWh/año = 1.121.520 kWh/año - 1.061.846 kWh/año

Resultados:

(O�DKRUUR�HFRQµPLFR�HV�IXQFLµQ�GHO�DKRUUR�HQHUJ«WLFR�\�OD�GLIHUHQFLD�GH�FRVWR�GH�ORV�FRPEXVWLEOHV�

Ahorro económico [kWh/año] =
Energía diesel [kWh/año] x Costo diesel [$/kWh] - Energía gas [kWh/año] x Costo gas [$/kWh]

6H�FRQRFH�HO�FRVWR�GH�ORV�FRPEXVWLEOHV��YDORU�GH�UHIHUHQFLD�SURPHGLR�GH�FRQVXPRV�UHDOHV�GH�������

'LHVHO ������OLWUR

*DV�OLFXDGR ������NJ

8WLOL]DQGR�ORV�IDFWRUHV�GH�FRQYHUVLµQ�������N:K�OLWUR�SDUD�HO�GLHVHO�\�������N:K�NJ�SDUD�JDV�OLFXDGR��VH�REWLHQH�

'LHVHO �������N:K

*DV�OLFXDGR �������N:K

)LQDOPHQWH�

13.527.480 $/año = 1.121.520 kWh/año x 61,1 $/kWh - 1.031.846 kWh/año x 53,3 $/kWh

(QHUJ¯D�,QLFLDO
N:K�D³R

(QHUJ¯D�
3URSXHVWD
N:K�D³R

$KRUUR�
HQHUJ«WLFR
N:K�D³R

$KRUUR�
HQHUJ«WLFR�V�

inicial

$KRUUR�
HFRQµPLFR
��D³R

,QYHUVLµQ
$

PRS
D³RV

��������� ��������� ������ ���� ���������� ��������� ���
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7DPEL«Q� VHU£�QHFHVDULR�TXH� ORV�XVXDULRV�GHO�HGLŵFLR�KD-
JDQ�XQ�XVR�DGHFXDGR�GH� OD�HQYROYHQWH�\� WHQJDQ�K£ELWRV�
GH�XVR�UHVSRQVDEOH�

+£ELWRV�GH�XVR�
UHVSRQVDEOH

0DQWHQHU�SXHUWDV�\�
YHQWDQDV�FRUUHFWDPHQWH�
FHUUDGDV

$YLVDU�DO�UHVSRQVDEOH�VL�
DOJ¼Q�HOHPHQWR�QR�IXQ-
FLRQD�FRQ�QRUPDOLGDG

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�

HGLŵFDFLµQ��DGRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH�

$�FRQWLQXDFLµQ�VH�QRPEUDQ�ODV�PHGLGDV�TXH�VH�HPSOHDQ�
FRQ�PD\RU�IUHFXHQFLD�HQ�HGLŵFDFLµQ�

Ř�0HGLGDV�TXH�LPSOLFDQ�XQ�UHFDPELR�WHFQROµJLFR

1. 6XVWLWXLU� OD� FDUSLQWHU¯D� GH� SXHUWDV� \� YHQWDQDV� 
HQWUH�RWUDV��VH�HQFXHQWUDQ�

 Ř 6XVWLWXFLµQ�SRU� FDUSLQWHU¯DV�GH�PDGHUD��HOH-
PHQWR�TXH�GLVPLQX\H�OD�WUDQVPLWDQFLD�W«UPL-
FD�KDFLD�HO�H[WHULRU�

 Ř 6XVWLWXFLµQ�SRU� FDUSLQWHU¯DV�GH�39&�� 6L� ELHQ�
OD�WUDQVPLWDQFLD�W«UPLFD�HV�OLJHUDPHQWH�VXSH-
ULRU�TXH�HQ�HO�FDVR�GH�OD�PDGHUD��QR�FRQOOHYD�
FRVWRV� DGLFLRQDOHV� GHULYDGRV� GHO� PDQWHQL-
PLHQWR�GHO�PDWHULDO��

2. Sustituir las ventanas de vidrio simple: entre 

otras, se encuentran:

 Ř 6XVWLWXFLµQ�GHO�YLGULR�VLPSOH�SRU�RWUR�FRPR�HO�
WHUPRSDQHO��GH�PHQRU�WUDQVPLWDQFLD�W«UPLFD�

 Ř ,QVWDODFLµQ�GH�XQD�GREOH�YHQWDQD��TXH�JHQHUH�
XQD�F£PDUD�GH�DLUH�LQWHUQD��(VWD�PHGLGD�HYLWD�
JUDQ�SDUWH�GHO�ŶXMR�W«UPLFR�HQWUH�HO�LQWHULRU�\�
HO�H[WHULRU�GH�XQ�HGLŵFLR��

3DUD� PD\RU� LQIRUPDFLµQ� VREUH� YHQWDQDV� HŵFLHQWHV� HO�
'HSDUWDPHQWR� GH� (QHUJ¯D� GH� ORV� (VWDGRV� 8QLGRV�� ha 
SXEOLFDGR�XQD�JX¯D��œ*XLGH�WR�(QHUJ\�(IŵFLHQW�:LQGRZVŔ�

Ř�0HGLGDV�GH�JHVWLµQ

1. Aislar elementos de la envolvente térmica:�HQWUH�
RWUDV��VH�HQFXHQWUDQ�

 Ř $GLFLµQ�GH�SROLHVWLUHQR�H[SDQGLGR�R�ODQD�GH�
YLGULR�SDUD�DLVODPLHQWR�HQ�PXURV��GHO�JURVRU�
QHFHVDULR�HQ�IXQFLµQ�GH�OD�]RQD�W«UPLFD�HQ�OD�
TXH�VH�HQFXHQWUH�HO�HGLŵFLR�

 Ř $GLFLµQ�GH�SROLHVWLUHQR�H[SDQGLGR�R�ODQD�GH�
YLGULR�SDUD�DLVODPLHQWR�HQ�FLHORV��GHO�JURVRU�
QHFHVDULR�HQ�IXQFLµQ�GH�OD�]RQD�W«UPLFD�HQ�OD�
TXH�VH�HQFXHQWUH�HO�HGLŵFLR�

 Ř $GLFLµQ�GH�DLVODPLHQWR�HQ�SLVRV�GH�XQD�FDSD�
GH�DLVODQWH�TXH�GLVPLQX\D�ODV�S«UGLGDV�D�WUD-
Y«V�GH�HVWH�HOHPHQWR�

2. Aislar conductos:� SRU� ODV� WXEHU¯DV� \� FRQGXFWRV�
SRU� ORV� TXH� GLVFXUUH� HO� DJXD� GH� FDOHIDFFLµQ� VH�
SLHUGH�FDORU�GHELGR�D�OD�GLIHUHQFLD�W«UPLFD�FRQ�HO�
DPELHQWH�H[WHULRU��(O�DLVODPLHQWR�GH�WXEHU¯DV�D\XGD�
D�DKRUUDU�GLQHUR��QR�VµOR�SRU�HYLWDU� OD�S«UGLGD�GH�
FDORU�VLQR�WDPEL«Q�SRU�SURWHJHU�ODV�WXEHU¯DV�FRQWUD�
HO�DJXD�GH�FRQGHQVDFLµQ��OD�FRUURVLµQ�\�ORV�GD³RV�
PHF£QLFRV��&DEH�GHVWDFDU�TXH�HVWD�PHGLGD�HV�DOWD-
PHQWH�HIHFWLYD���QLFDPHQWH�HQ�DTXHOORV�FRQGXFWRV�
TXH�VH�HQFXHQWUHQ�HQ�HO�H[WHULRU�GHO�HGLŵFLR��SRU�
OR� TXH� HQ� ]RQDV� IU¯DV� GRQGH� ODV� FRQGXFFLRQHV�
VXHOHQ�VHU�LQWHUQDV��HVWD�PHGLGD�QR�WHQGU£�PXFKD�
DSOLFDELOLGDG��3DUD�HO�DLVODPLHQWR�GH�ODV�WXEHU¯DV�HV�
FRP¼Q�HO�XVR�FRQ�ODQD�GH�YLGULR�

3. Instalar burletes:� DSOLFDFLµQ�GH�EXUOHWHV�R� FLQWDV�
VHOODGRUDV��TXH�VRQ�WLUDV�GH�XQ�WH[WLO�X�RWUR�PDWHULDO�
ŶH[LEOH�TXH�VH�FRORFD�HQ�HO�FDQWR�GH�ODV�KRMDV�GH�
SXHUWDV� R� YHQWDQDV� SDUD� TXH� FLHUUHQ� KHUP«WLFD-
PHQWH�\�HYLWDU�ODV�LQŵOWUDFLRQHV�GH�DLUH�GHO�H[WHULRU�

4. ,QVWDODU� FRUWLQDV� GH� DLUH�� SXHUWDV� JLUDWRULDV� \�
cortinas blackout��(YLWDQ�TXH�HO� DLUH� FDOLHQWH�GHO�
LQWHULRU�GHO�HGLŵFLR�VH�HVFDSH�D�WUDY«V�GH�YHQWDQDV�
\�SXHUWDV�

5. $LVODU� W«UPLFDPHQWH� IDFKDGDV� \� D]RWHDV�� HQWUH�
RWUDV��VH�HQFXHQWUDQ�

 Ř $GLFLµQ�GH�DLVODQWH�HQ�OD�D]RWHD��(VWH�GHEHU£�
FRORFDUVH�GHEDMR�GH�OD�FDSD�GH�LPSHUPHDEL-
OL]DFLµQ�HQ�XQ�HGLŵFLR�FRQ�FXELHUWD�FDOLHQWH��R�
HQFLPD�HQ�HO�FDVR�GH�XQD�FXELHUWD�LQYHUWLGD��

 Ř $GLFLµQ�GH�DLVODPLHQWR�H[WHULRU�R�LQWHULRU�HQ�

ODV�IDFKDGDV��HQ�IXQFLµQ�GH�GµQGH�VH�SHUPLWD�
UHDOL]DU�OD�LQWHUYHQFLµQ�\�GHO�PRQWR�GH�GLQHUR�
TXH�VH�TXLHUD�JDVWDU�

6. 0HMRUDU�HO�IDFWRU�VRODU�GH�VXSHUŵFLHV�QR�RSDFDV�
\�YHQWDQDV��(Q�HO�FDVR�GH�TXH�OD�SURWHFFLµQ�VRODU�
GH� YHQWDQDV� VHD� RSDFD� \� GH� WRQDOLGDG� FODUD�� HO�
IDFWRU� VRODU� VHU£�SHTXH³R��3RU�HOOR�VH�DFRQVHMD�HO�
HPSOHR�GH�O£PLQDV�VRODUHV�DGKHULGDV�D�ORV�YLGULRV�
GH� ODV� YHQWDQDV�� \D� TXH� DGHP£V�GH� VHU� RSDFDV� D�
OD�UDGLDFLµQ�LQIUDUURMD��PLQLPL]DQ�OD�LQFLGHQFLD�TXH�
WLHQH�OD�OX]�VRODU�\�VRQ�FDSDFHV�GH�UHGXFLU�OD�HQWUD-
GD�GH�FDORU�HQ�HO�HGLŵFLR�KDVWD�XQ�����HQ�YHUDQR��\�
UHGXFLU�VXV�S«UGLGDV�KDVWD�XQ�����HQ�LQYLHUQR�

7. Evitar la insolación directa:� HQWUH� RWUDV�� VH�
HQFXHQWUDQ�

 Ř ,QVWDODFLµQ�GH�WROGRV��SHUVLDQDV�YHQHFLDQDV�R�
VRPEUHDPLHQWRV� TXH� LPSLGDQ� OD� LQVRODFLµQ�
GLUHFWD�VREUH�HO�HGLŵFLR�\�SRU�WDQWR�OD�JDQDQ-
FLD�GH�FDORU�GXUDQWH�HO�YHUDQR�

Ř�$GRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH

1. 0DQWHQHU�ODV�SXHUWDV�\�YHQWDQDV�FRUUHFWDPHQWH�
cerradas:�XQD�YHQWDQD�TXH�QR�FLHUUD�FRUUHFWDPHQ-
WH�VHU£�XQD�IXHQWH�GH�S«UGLGDV�HQHUJ«WLFDV�PX\�LP-
SRUWDQWH��(V�QHFHVDULR�UHYLVDU�TXH�WRGDV�ODV�SXHUWDV�
\� YHQWDQDV� GHO� HGLŵFLR� TXHGDQ� SHUIHFWDPHQWH�
FHUUDGDV�

2. Avisar a la persona responsable si algún elemen-

to de la envolvente mencionado en los puntos 

anteriores no funcionan con normalidad: de la 
PLVPD�IRUPD�TXH�HQ�HO�SXQWR�DQWHULRU�XQD�YHQWDQD�
PDO�FHUUDGD�HV�XQD�IXHQWH�GH�S«UGLGDV�HQHUJ«WLFDV��
XQD� IDOOD� HQ� FXDOTXLHU� HOHPHQWR�GH� OD� HQYROYHQWH�
WDPEL«Q�GDU£�OXJDU�D�LPSRUWDQWHV�S«UGLGDV�HQHUJ«-
WLFDV�\�VHU£�QHFHVDULR�UHSDUDUOR�FRQ�XUJHQFLD��

Ř�0HGLGDV�GH�UHGXFFLµQ�GH�LQŵOWUDFLRQHV

6RQ�PHGLGDV�GH�JHVWLµQ�TXH�UHGXFHQ�ODV�S«UGLGDV�DVRFLD-
GDV�D�ODV�LQŵOWUDFLRQHV�GH�DLUH�GHO�H[WHULRU�

Reducción de 
LQŵOWUDFLRQHV

,QVWDODFLµQ�GH�EXUOHWHV�
HQ�YHQWDQDV�\�SXHUWDV

,QVWDODFLµQ�GH�FRUWLQDV�
GH�DLUH��SXHUWDV�
JLUDWRULDV�\�FRUWLQDV�
EODFNRXW

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�GH�

UHGXFFLµQ�GH�LQŵOWUDFLRQHV�

1R�VH�UHFRPLHQGD�XQD�UHGXFFLµQ�WRWDO�GH�ODV�LQŵOWUDFLRQHV�GH�
DLUH�HQ�HO�HGLŵFLR��\D�TXH�QR�VH�SURGXFLU¯D�XQ�ŶXMR�GH�FDORU�KD-
FLD�HO�H[WHULRU��(VWD�VLWXDFLµQ�HV�YHQWDMRVD�HQ�LQYLHUQR�GHELGR�
D�TXH�VH�UHGXFH�OD�GHPDQGD�GH�FDOHIDFFLµQ��SHUR�HQ�YHUDQR�
JHQHUDU¯D�XQ�DXPHQWR�HQ�OD�GHPDQGD�GH�HQIULDPLHQWR�

Ř�0HGLGDV�GH�UHGXFFLµQ�GH�OD�UDGLDFLµQ

6RQ�PHGLGDV�GH�JHVWLµQ�TXH�UHGXFHQ�HO�DSRUWH�GH�FDORU�DO�
LQWHULRU�GHO�HGLŵFLR��GHULYDGR�GH�OD�UDGLDFLµQ�VRODU�\�GH�ORV�
PDWHULDOHV�GH�FRQVWUXFFLµQ��

Reducción de
OD�UDGLDFLµQ

0HMRUD�GHO�IDFWRU�
VRODU�GH�VXSHUI¯FLHV�QR�
RSDFDV�\�IDFKDGDV

$LVODPLHQWR�W«UPLFR�GH�
IDFKDGDV�\�D]RWHDV

(YLWDU�OD�LQVRODFLµQ�
GLUHFWD��WROGRV��
SHUVLDQDV�YHQHFLDQDV�R�
VRPEUHDPLHQWRV�

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�GH�

UHGXFFLµQ�GH�UDGLDFLµQ�

���86�'HSDUWPHQW�RI�(QHUJ\��(QHUJ\�(IŵFLHQF\�	�5HQHZDEOH�(QHUJ\��KWWS���ZZZ��HHUH�HQHUJ\�JRY�OLEUDU\�
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5.6 MMEE en equipos

5.6.1 Conceptos básicos

Ř�)DFWRU�GH�FDUJD��YDORU�TXH�WLHQH�HQ�FXHQWD�HO�WLHPSR�TXH�
HO�HTXLSR�IXQFLRQD�UHDOPHQWH�DO������GH�VX�SRWHQFLD�

Ř�9DULDGRU�GH�IUHFXHQFLD��VLVWHPD�TXH�FRQWUROD�OD�YHORFLGDG�
GH� IXQFLRQDPLHQWR�GH� XQ�PRWRU� D� WUDY«V�GH� OD� YDULDFLµQ�
IUHFXHQFLD�GH�OD�HQHUJ¯D�TXH�DOLPHQWD�DO�PRWRU�

Ř�&RQVXPRV�œYDPSLURŔ��FRQVXPR�GH�HQHUJ¯D�GH�ORV�HTXL-
SRV� FXDQGR� QR� HVW£Q� HQ� IXQFLRQDPLHQWR�� VROR� SRU� HVWDU�
HQFKXIDGRV�

5.6.2 Descripción de las MMEE 

en equipos

EQUIPOS

%DMR�HO�W«UPLQR�HTXLSR�VH�LQFOX\H�XQD�YDULHGDG�GH�ORV�PLV-
PRV��\D�VHDQ�HTXLSRV�RŵP£WLFRV��HOHFWURGRP«VWLFRV��HQWUH�
RWURV��SHUR�WDPEL«Q�VH�SXHGH�HVWDU�KDFLHQGR�UHIHUHQFLD�D�
RWURV�HTXLSRV�FRPR�SXHGHQ�VHU�ORV�DVFHQVRUHV��

6H� LQFOX\HQ� HQ� HVWH� DSDUWDGR� WRGRV� DTXHOORV� HOHPHQWRV�
FRQVXPLGRUHV�GH�HQHUJ¯D�TXH�QR�VH�LQFRUSRUDQ�GHQWUR�GH�
ORV�VLVWHPDV�GH�LOXPLQDFLµQ��FOLPDWL]DFLµQ�\�$&6�

(O�DKRUUR�HQ�HTXLSRV�GHEH�RULHQWDUVH�D�UHGXFLU�ORV�IDFWRUHV�
TXH�LQŶX\HQ�HQ�HO�FRQVXPR�GH�HQHUJ¯D��SRWHQFLD�LQVWDODGD�
\�WLHPSR�GH�XWLOL]DFLµQ�GH�ORV�HTXLSRV�

5.5.3 Situación en el sector de las Instituciones de Educación Superior 

(IES)

(V�KDELWXDO�TXH�ORV�FHUUDPLHQWRV�WUDQVSDUHQWHV�HVW«Q�FRPSXHVWRV�SRU�YLGULRV�VLPSOHV�HQ�PDUFRV�GH�DOXPLQLR�VLQ�URWXUD�
GH�SXHQWH�W«UPLFR�

1R�HV�KDELWXDO�OD�XWLOL]DFLµQ�GH�HOHPHQWRV�GH�VRPEUHDPLHQWR�H[WHULRU�HQ�ODV�IDFKDGDV�P£V�H[SXHVWDV�D�OD�LQVRODFLµQ��(Q�
HVWDV�XELFDFLRQHV��OD�WHQGHQFLD�HV�PLWLJDU�OD�UDGLDFLµQ�VRODU�SRU�PHGLR�GH�FRUWLQDV�\�SHUVLDQDV�LQWHULRUHV�

$�FRQWLQXDFLµQ�VH�LQFOX\H�XQ�HMHPSOR�GH�LGHQWLŵFDFLµQ�\�F£OFXOR�GH�00((�HQ�HGLŵFDFLµQ�HQ�ODV�,(6�

(Q�HVWH�FDVR�ODV�S«UGLGDV�DQWHV�\�GHVSX«V�GH�OD�HMHFXFLµQ�GHO�VLVWHPD�GH�DLVODPLHQWR�W«UPLFR�VHU¯DQ�

6LWXDFLµQ 6LQ�DLVODPLHQWR�W«UPLFR &RQ�DLVODPLHQWR�W«UPLFR

3«UGLGDV��:� ������ �����

(QHUJ¯D��N:K� ������ ������

(O�DKRUUR�UHVXOWDQWH�HV�GH��������N:K�DQXDOHV�

Resultados:

6H�SDUWH�GHO�FRQRFLPLHQWR�GHO�FRVWR�GH� OD�HQHUJ¯D� ���������N:K��\�GH� OD� LQVWDODFLµQ�GHO�DLVODPLHQWR� W«UPLFR�
����������P2�

(QHUJ¯D�,QLFLDO
N:K�D³R

(QHUJ¯D�
3URSXHVWD
N:K�D³R

$KRUUR�
HQHUJ«WLFR
N:K�D³R

$KRUUR�
HQHUJ«WLFR�V�

inicial

$KRUUR�
HFRQµPLFR
��D³R

,QYHUVLµQ
$
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&DVR�SU£FWLFR
MMEE EDIFICACIÓN EN UNA IES

Situación:

/DV�SDUHGHV�ODWHUDOHV�GH�ODV�LQVWDODFLRQHV�GH�OD�SLVFLQD�WHPSHUDGD�GH�XQD�,QVWLWXFLµQ�GH�(GXFDFLµQ�6XSHULRU�QR�
GLVSRQHQ�GH�DLVODPLHQWR�W«UPLFR�

Propuesta de mejora:

6H�SURSRQH�LQVWDODU�XQ�VLVWHPD�GH�DLVODPLHQWR�W«UPLFR�SRU�HO�H[WHULRU�GH�HVWDV�SDUHGHV�FRQ�HO�ŵQ�GH�UHGXFLU�ODV�
S«UGLGDV�GH�FDORU�

&£OFXOR�MXVWLŵFDWLYR�
6H�FRQVLGHUD�TXH�OD�WUDQVPLWDQFLD�W«UPLFD�GH�ORV�PXURV�VLQ�DLVODPLHQWR�WLHQH�XQ�YDORU�GH�����:�P2.

8WLOL]DQGR�XQ�VLVWHPD�EDVDGR�HQ�SDQHO�U¯JLGR�GH�SROLHVWLUHQR�H[SDQGLGR�GH����PP�GH�HVSHVRU��HO�PXUR�UHQRYD-
GR�DOFDQ]D�XQ�YDORU�GH�WUDQVPLWDQFLD�W«UPLFD�GH������:��P2.�

/RV�PXURV�SHQGLHQWHV�GH�DLVODU�WLHQHQ�XQD�VXSHUŵFLH�WRWDO�GH�����P2�

6H�WRPDQ���.�FRPR�GLIHUHQFLD�HQWUH�OD�WHPSHUDWXUD�LQWHULRU�\�H[WHULRU�

/DV�S«UGLGDV�W«UPLFDV��HQ�W«UPLQRV�GH�SRWHQFLD��VH�FDOFXODQ�PHGLDQWH�OD�VLJXLHQWH�HFXDFLµQ�

Pérdidas [W] =
8>:��PA��.�@[�$>PA��@[�¨7�>.@

6H�FRQVLGHUD�XQ�SHULRGR�GH�IXQFLRQDPLHQWR�GH�VHLV�PHVHV��������KRUDV���GXUDQWH�HO�FXDO�VH�PDQWLHQH�OD�SLVFLQD�
WHPSHUDGD�XWLOL]DQGR�XQ�VLVWHPD�GH�FDOHIDFFLµQ�
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Ř�0HGLGDV�GH�JHVWLµQ

7HQHU�XQD�SRO¯WLFD�GH�
FRPSUD�GH�HTXLSRV�
HŵFLHQWHV

,QVWDODU�VLVWHPDV�
UHJXODGRUHV

,QVWDODU�]DSDWLOODV�
SURJUDPDEOHV�R�HOLPL-
QDGRUDV�GH�VWDQG�E\

,QVWDODU�YDULDGRUHV�GH�
IUHFXHQFLD�HQ�PRWRUHV�
GH�DVFHQVRUHV

,QVWDODU�VLVWHPDV�GH�
FRQWURO�GH�DVFHQVRUHV

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD��(QHUJ«WLFD�HQ��

HTXLSRV��PHGLGDV�GH�JHVWLµQ�

1. ,QVWDODU�VLVWHPDV�UHJXODGRUHV�HQ�HTXLSRV�GH�Rŵ-

cina:�SHUPLWHQ�OD�GHVFRQH[LµQ�WRWDO�GH�ORV�HTXLSRV�
\�DV¯�HYLWDU�ORV�FRQVXPRV�œYDPSLURŔ�����$�FRQWLQXD-
FLµQ�VH�GHVFULEHQ�ODV�WUHV�WLSRORJ¯DV�H[LVWHQWHV�

 Ř =DSDWLOODV� FRQYHQFLRQDOHV�� 6H� DFFLRQDQ� GH�
PRGR�PDQXDO�\��SRU�WDQWR��GHEH�VHU�HO�XVXD-
ULR�HO�HQFDUJDGR�GH�GHVFRQHFWDU�\�FRQHFWDU�
ORV�HTXLSRV�FXDQGR�FRUUHVSRQGD�

 Ř =DSDWLOODV� SURJUDPDEOHV�� 6H� SURJUDPD� XQ�
KRUDULR�GH�HQFHQGLGR�\�DSDJDGR��VLQ�TXH�HO�
XVXDULR�WHQJD�TXH�DSDJDU�\�HQFHQGHU�

 Ř =DSDWLOODV� HOLPLQDGRUDV� GHO� VWDQG�E\�� 0LGHQ�
OD� FRUULHQWH� GH� ORV� DSDUDWRV� FXDQGR� HVW£Q�
HQFHQGLGRV��'H�HVWD�IRUPD�GHWHFWDQ�HO�PRGR�
VWDQG�E\� \� FRUWDQ� SRU� FRPSOHWR� HO� SDVR� GH�
OD�FRUULHQWH��SHUPLWLHQGR�VX�SDVR�FXDQGR�HO�
HTXLSR� GH� QXHYR� GHPDQGH� SRWHQFLD�� (VWDV�
]DSDWLOODV�SXHGHQ�DFWXDU�GH�IRUPD�LQGLYLGXDO�
VREUH�FDGD�HTXLSR�R�D�QLYHO�GH�UHG�

2. Instalar sistemas reguladores en ascensores:�VLV-
WHPDV�GH�FRQWURO�HQ�DVFHQVRUHV��TXH�SURSRUFLRQDQ�
XQ�XVR�HŵFLHQWH�JUDFLDV�D�TXH�GHWHFWDQ�HO�DVFHQVRU�
P£V�FHUFDQR�DO�SXQWR�TXH�HVW«�VLHQGR�VROLFLWDGR�\�
HO� VHQWLGR� DVFHQGHQWH� R� GHVFHQGHQWH� HQ� TXH� VH�
HVW«�PRYLHQGR�

3. ,QFRUSRUDU� HOHPHQWRV� TXH� DXPHQWHQ� HO� UHQGL-
miento de la instalación:� LQVWDODU� YDULDGRUHV� GH�
IUHFXHQFLD� HQ� HO�PRWRU� GHO� DVFHQVRU� DOWHUD� OD� IUH-
FXHQFLD�GH�DOLPHQWDFLµQ�\� OD� WHQVLµQ�HQ� OD�PLVPD�
SURSRUFLµQ��PDQWHQLHQGR� FRQVWDQWH� HO� ŶXMR�PDJ-
Q«WLFR�GH�OD�P£TXLQD��'H�HVWD�IRUPD�ORV�DVFHQVRUHV�
DUUDQFDQ�\� IUHQDQ�SURJUHVLYDPHQWH� UHGXFLHQGR�HO�
P£[LPR�GH�FRQVXPR�GHO�PRWRU��3XHGHQ�SURSRUFLR-
QDU�DKRUURV�HQWUH�XQ����\�XQ�����

4. 'HŵQLU� XQD� SRO¯WLFD� GH� FRPSUDV� GH� HTXLSRV� Hŵ-

cientes:�XQD� LPSRUWDQWH�PHGLGD�GH�DKRUUR�VH�EDVD�
HQ�OD�LQFRUSRUDFLµQ�GH�FULWHULRV�GH�HŵFLHQFLD�HQHUJ«-
WLFD�HQ�OD�FRPSUD�GH�HTXLSRV�

3DUD� IDFLOLWDU� HVWD� PHGLGD�� HQ� &KLOH� VH� GLVSRQH�
GHVGH�KDFH�\D�DOJXQRV�D³RV�GH�XQ�VLVWHPD�GH�HWL-
TXHWDGR�EDVDGR�HQ� OD�QRUPDWLYD�HXURSHD�TXH� VH�
HVW£�LPSODQWDQGR�FDGD�YH]�D�P£V�WLSRV�GH�HTXLSRV�
FRPR� UHIULJHUDGRUHV�� DPSROOHWDV� HQWUH� RWURV� TXH�
SHUPLWH�LGHQWLŵFDU�ORV�HTXLSRV�FRQ�PD\RU�QLYHO�GH�
HŵFLHQFLD�HQHUJ«WLFD�

(O�VLVWHPD�GH�HWLTXHWDGR�XVD�XQD�HVFDOD�GH���FODVHV�LGHQ-
WLŵFDGDV�SRU�XQD�OHWUD�TXH�YD�GHVGH�$�SDUD�ORV�DUWHIDFWRV�
P£V� HŵFLHQWHV� KDVWD� OD� OHWUD� *� SDUD� DTXHOORV� GH� PHQRU�
QLYHO�GH�HŵFLHQFLD�HQHUJ«WLFD�

)LJXUD�����(MHPSOR�GH�HWLTXHWD�GH�HŵFLHQFLD�HQHUJ«WLFD�

)XHQWH��1&K�������2I�����

Ř�0HGLGDV�TXH�LPSOLFDQ�XQ�UHFDPELR�WHFQROµJLFR

6XVWLWXLU�HTXLSRV�SRU�
RWURV�HŵFLHQWHV

6XVWLWXLU�SDQWDOODV�
FRQYHQFLRQDOHV�SRU�
LCD

6XVWLWXLU�FRPSXWDGRU�GH�
HVFULWRULR�SRU�QRWHERRN

6XVWLWXLU�DVFHQVRU�SRU�
XQR�GH�WUDFFLµQ�YHUWLFDO

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�HTXLSRV��

PHGLGDV�TXH�LPSOLFDQ�XQ�UHFDPELR�WHFQROµJLFR�

 

1. 6XVWLWXLU�HTXLSRV�SRU�RWURV�HŵFLHQWHV�

 Ř 6XVWLWXFLµQ�GHO�FRPSXWDGRU�GH�HVFULWRULR�SRU�
XQ�QRWHERRN��(VWD�RSFLµQ�UHGXFH�HO�FRQVXPR�
GH� PDQHUD� LPSRUWDQWH�� 6H� HVWLPD� TXH� XQ�
FRPSXWDGRU� SRUW£WLO� FRQVXPH� DOUHGHGRU� GH�
OD�PLWDG�GH�HQHUJ¯D�TXH�XQ�FRPSXWDGRU�GH�
HVFULWRULR�GH�ODV�PLVPDV�FDUDFWHU¯VWLFDV����

 Ř 6XVWLWXFLµQ� GH� OD� SDQWDOOD� FRQYHQFLRQDO� GHO�
HTXLSR�FRPSXWDFLRQDO�SRU�XQD�SDQWDOOD�/&'��
(VWD�WHFQRORJ¯D�SURSRUFLRQD�DOWD�UHVROXFLµQ�\�
RIUHFH�DKRUURV�GH�XQ�����HQ�IXQFLRQDPLHQWR�
\�XQ�����HQ�PRGR�stand-by���

 Ř 6XVWLWXFLµQ�GHO�DVFHQVRU�HO«FWULFR�GH�WUDFFLµQ�
R� HO� KLGU£XOLFR�SRU� XQ� DVFHQVRU� GH� WUDFFLµQ�
YHUWLFDO�� TXH� IXQFLRQD� SRU� HIHFWR� LP£Q� FRQ�
IUHFXHQFLD�\�WHQVLµQ�YDULDEOHV��SURSRUFLRQDQ-
GR�DUUDQTXH�\�SDUDGD�VXDYH��$GHP£V��DO�QR�
XWLOL]DU�VLVWHPD�GH�HQJUDQDMHV�VH�HYLWDQ�S«U-
GLGDV�SRU�UR]DPLHQWR��VH�QHFHVLWD�XQ�HVSDFLR�
SDUD�OD�FDELQD�GH�PHQRU�WDPD³R�\�VH�UHGXFH�
KDVWD����YHFHV��HO�UXLGR�

&RQ�HVWDV�PHGLGDV� VH�SXHGHQ�REWHQHU�DKRUURV�HQWUH�XQ�
����\�XQ�����IUHQWH�D�ORV�DVFHQVRUHV�HO«FWULFRV�GH�WUDFFLµQ�
\�KDVWD�XQ�����IUHQWH�D�ORV�KLGU£XOLFRV�

���)XHQWH��(QHUJ\�6WDU
���)XHQWH��,QVWLWXWR�SDUD�OD�'LYHUVLŵFDFLµQ�\�$KRUUR�GH�OD�(QHUJ¯D��,'$(�
���&RQVXPR�YDPSLUR��HQHUJ¯D�TXH�HPSOHDQ�ORV�HTXLSRV�HO«FWULFRV�FXDQGR�QR�HVW£Q�HQ�XVR�SHUR�V¯�HVW£Q�FRQHFWDGRV�DO�HQFKXIH���0LQLVWHULR�GH�

(QHUJ¯D�GHO�*RELHUQR�GH�&KLOH�
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&DVR�SU£FWLFR
MMEE EQUIPOS DE OFICINA EN UN CAMPUS DE SANTIAGO

Situación:

8Q�SHTXH³R�FDPSXV�HQ�6DQWLDJR�HVW£�GRWDGR�FRQ�����FRPSXWDGRUHV�GH�HVFULWRULR��GLVWULEXLGRV�HQWUH�VDODV�GH�
FODVH��ODERUDWRULRV��ELEOLRWHFD�\�RŵFLQDV�

/RV�FRPSXWDGRUHV�WLHQHQ�XQD�SRWHQFLD�LQVWDODGD�GH�����:��VLQ�FRQVLGHUDU�HO�PRQLWRU�

Propuesta de mejora:

/D�SURSXHVWD�GH�PHMRUD�GH�OD�HŵFLHQFLD�HQHUJ«WLFD�FRQVLVWH�HQ�OD�VXVWLWXFLµQ�GH����GH�ORV�FRPSXWDGRUHV�DFWXDOHV�
SRU�HTXLSRV�œWKLQ�FOLHQWŔ��8Q�œWKLQ�FOLHQWŔ�HV�XQ�SHTXH³R�FRPSXWDGRU�GLVH³DGR�SDUD�IXQFLRQDU�HQ�UHG��FRQHFWDQ-
GR�XQ�FRPSXWDGRU�GH�PDQHUD�UHPRWD��DV¯�HO�JUXHVR�GHO�HVIXHU]R�GH�FµPSXWR�HV�UHDOL]DGR�SRU�XQ�VHUYLGRU��(VWRV�
HTXLSRV�QR�WLHQHQ�SDUWHV�PµYLOHV��GLVFR�GXUR��YHQWLODGRU��\�VX�FRQVXPR�HQHUJ«WLFR�HV�VLJQLŵFDWLYDPHQWH�LQIHULRU�
D�ORV�3&�FRQYHQFLRQDOHV�

'HWHUPLQDGRV�XVRV�LQIRUP£WLFRV�TXH�QR�H[LJHQ�JUDQ�SRWHQFLD�GH�F£OFXOR�SHUPLWHQ�OD� LPSOHPHQWDFLµQ�GH�ORV�
VLVWHPDV�EDVDGRV�HQ�œWKLQ�FOLHQWŔ��FRPR�QDYHJDFLµQ�SRU�LQWHUQHW��FRQVXOWD�GH�FRUUHR�HOHFWUµQLFR��SURFHVDGRUHV�
GH�WH[WR�X�KRMDV�GH�F£OFXOR�

&£OFXOR�MXVWLŵFDWLYR�
6H�FRQRFH�HO�FDWDVWUR�GH�FRPSXWDGRUHV�� OD�SRWHQFLD�GH� ORV�HTXLSRV�\� OD�HVWLPDFLµQ�GHO�Q¼PHUR�GH�KRUDV�GH�
IXQFLRQDPLHQWR�

(TXLSR PC PC

8VXDULR $OXPQRV )XQFLRQDULRV

&DQWLGDG��8G� ��� 23

3RWHQFLD��:� ��� ���

)XQFLRQDPLHQWR��K�D³R� ����� �����

(QHUJ¯D��N:K� ������ �����

(O�FRQVXPR�DFWXDO�FRUUHVSRQGLHQWH�D�ORV�FRPSXWDGRUHV�HV�GH��������N:K�

Ř�$GRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH

+£ELWRV�GH�XVR�
UHVSRQVDEOH

,PSULPLU�\�IRWRFRSLDU�
YDULDV�S£JLQDV�SRU�KRMD�
\�D�GREOH�FDUD

&DPELDU�HO�XVR�GHO�
DVFHQVRU�SRU�ODV�
HVFDOHUDV

'HVFRQHFWDU�HTXLSRV�DO�
ŵQDOL]DU�VX�XVR

&RQŵJXUDU�ORV�HTXLSRV�
HQ�PRGR�DKRUUR

)LJXUD�����0HGLGDV�GH�0HMRUD�GH�(ŵFLHQFLD�(QHUJ«WLFD�HQ�HTXLSRV��

DGRSFLµQ�GH�K£ELWRV�GH�XVR�UHVSRQVDEOH�

$�FRQWLQXDFLµQ�VH�QRPEUDQ�ODV�PHGLGDV�TXH�VH�HPSOHDQ�
FRQ�PD\RU�IUHFXHQFLD�

1. $SDJDU�ORV�HTXLSRV�FXDQGR�QR�VH�HVW«Q�XWLOL]DQ-

do:� HQ�HO� FDVR�GH� ORV� FRPSXWDGRUHV�� VH�GHEHU£Q�
GHVFRQHFWDU� WDQWR� OD� XQLGDG� FHQWUDO� FRPR� OD�
SDQWDOOD�

2. 8WLOL]DU�ORV�HTXLSRV�WDOHV�FRPR�LPSUHVRUDV�R�IR-

WRFRSLDGRUDV�GH�IRUPD�UD]RQDEOH��VH�UHFRPLHQGD�
LPSULPLU�\�IRWRFRSLDU�D�GREOH�FDUD��R�LPSULPLHQGR�
YDULDV�S£JLQDV�SRU�KRMD�\�HYLWDU�LPSULPLU�H�PDLOV�

3. &RQŵJXUDU�ORV�HTXLSRV�GH�RŵFLQD�HQ�PRGR�DKR-

rro:�FRQŵJXUDU�HO�FRPSXWDGRU�HQ�PRGR�VXVSHQVLµQ�
R�KLEHUQDFLµQ�SDUD�TXH�VH�DSDJXHQ�WUDV�XQ�WLHPSR�
VLQ�XWLOL]DUORV�\�GHMHQ�GH�FRQVXPLU�HQHUJ¯D��7DPEL«Q�
VH�SXHGH�UHGXFLU�HO�FRQVXPR�GH�OD�SDQWDOOD�\�GH�ODV�
LPSUHVRUDV���

4. 6HQVLELOL]DU� D� ORV� XVXDULRV� GH� ODV� LQVWDODFLRQHV�
sobre la importancia del uso de los ascensores 

de un modo racional, eligiendo las escaleras 

VLHPSUH� TXH� VHD� SRVLEOH�� DGHP£V� GH� UHGXFLU� HO�
FRQVXPR�HQHUJ«WLFR�GH�ORV�DVFHQVRUHV�VH�HVWDU£�LQ-
FRUSRUDQGR�XQ�K£ELWR�VDOXGDEOH�SDUD�ORV�XVXDULRV�
GHO�HVWDEOHFLPLHQWR�HGXFDFLRQDO�

5.6.3 Situación en el sector de 

las Instituciones de Educación 

Superior (IES)

/RV�HTXLSRV�P£V�KDELWXDOHV�HQ� ODV� ,(6� VRQ� ORV� FRPSXWD-
GRUHV�� WDQWR� HQ� VDODV� GH� FODVH� \� ODERUDWRULRV� FRQ� ŵQHV�
HGXFDWLYRV�� FRPR� HQ� RŵFLQDV� GH� FDU£FWHU� DGPLQLVWUDWLYR��
(Q�JHQHUDO��ORV�FRPSXWDGRUHV�VRQ�GH�WLSR�HVFULWRULR��DXQ-
TXH�HV�FRP¼Q�REVHUYDU�HTXLSRV�QRWHERRN��QRUPDOPHQWH�
DVLJQDGRV�D�SHUVRQDO�DFDG«PLFR�H�LQYHVWLJDGRU�

2WURV�HTXLSRV�WHFQROµJLFRV�IUHFXHQWHV�VRQ�ORV�GDWD�VKRZ�
\�ODV�LPSUHVRUDV�

/DV�IDFXOWDGHV�GH�SHUŵO�FLHQW¯ŵFR�GLVSRQHQ�GH�ODERUDWRULRV�
SRU�OR�TXH��HQ�RFDVLRQHV��OD�FDUJD�HQHUJ«WLFD�DWULEXLEOH�D�
HTXLSRV�GH�ODERUDWRULR�HV�LPSRUWDQWH�

$�FRQWLQXDFLµQ�VH�LQFOX\H�XQ�HMHPSOR�GH�LGHQWLŵFDFLµQ�\�F£OFXOR�GH�00((�HQ�HTXLSRV�GH�RŵFLQD�HQ�ODV�,(6�
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5.7 Metodología de Medición 

y Verificación (M&V) de 

MMEE

/D� HMHFXFLµQ� GH� XQD�0HGLGD� GH�0HMRUD� GH� OD� (ŵFLHQFLD�
(QHUJ«WLFD� �00((�� QR� LPSOLFD� QHFHVDULDPHQWH� REWHQHU�
ORV� UHVXOWDGRV�SUHYLVWRV�SRU� HO�SUR\HFWLVWD�GH� OD�PHGLGD��
3DUD�UHDOL]DU�ORV�F£OFXORV�GH�ODV�00((�VH�GHWHUPLQDQ�FLHU-
WRV�SDU£PHWURV�TXH�SXHGHQ�YDULDU�GXUDQWH�HO�SHULRGR�GH�
YLJHQFLD�GH�OD�SURSLD�00((�

(YDOXDU�HO� UHVXOWDGR�ŵQDO�GH�XQD�00((�PHGLDQWH�REVHU-
YDFLRQHV� VLPSOHV� FRPR� OD� GLIHUHQFLD� HQWUH� HO� FRQVXPR�
HQHUJ«WLFR�GHO�D³R�DQWHULRU�\�SRVWHULRU�D�OD�DSOLFDFLµQ�GH�
OD�00((�SXHGH�GDU�OXJDU�D�FRQFOXVLRQHV�HUUµQHDV�

8Q� HMHPSOR� KDELWXDO� HV� HO� GH� XQ� HGLŵFLR� TXH� UHFLEH�
XQD�00((�GH�VX�VLVWHPD�GH�FDOHIDFFLµQ��VLHQGR�HO�D³R�
DQWHULRU� FOLPDWROµJLFDPHQWH� PX\� EHQLJQR�� \� HO� SRVWH-
ULRU�PX\� GXUR�� /D� FRPSDUDFLµQ� GH� FRQVXPRV� GH� D³RV�
FRQVHFXWLYRV� �VLQ�FRUUHJLU�HO�HIHFWR�GH�YDULDFLµQ�FOLPD-
WROµJLFD�� SXHGH�RIUHFHU� XQ� UHVXOWDGR�TXH� LQGLTXH�TXH�
OD�00((�OHMRV�GH�FRQVHJXLU�VX�REMHWLYR��KD�HPSHRUDGR�
OD�VLWXDFLµQ�

4XHGD�DV¯�GH�PDQLŵHVWR�OD�QHFHVLGDG�GH�XWLOL]DU�XQD�PHWR-
GRORJ¯D�P£V�FRPSOHMD�SDUD�HYDOXDU�HO�UHVXOWDGR�UHDO�GH�ODV�
00((��OR�TXH�OOHYD�DO�FRQFHSWR�GH�0HGLFLµQ�\�9HULŵFDFLµQ�

/D�0HGLFLµQ�\�9HULŵFDFLµQ��0	9����HV�XQ�SURFHVR�TXH�FRQ-
VLVWH�HQ�XWLOL]DU�OD�PHGLGD�SDUD�HVWDEOHFHU�GH�IRUPD�ŵDEOH�
HO�DKRUUR� UHDO�JHQHUDGR�HQ�XQD� LQVWDODFLµQ�GHQWUR�GH�XQ�
SURJUDPD�GH�JHVWLµQ�GH�OD�HQHUJ¯D�

/D�SULQFLSDO� YHQWDMD� GH� XWLOL]DU�0	9�HV� REWHQHU� XQD�PH-
GLFLµQ�YHULŵFDGD�ORV�DKRUURV�JHQHUDGRV�SRU�OD�LQVWDODFLµQ�
HQHUJ«WLFD� GHVSX«V� GH� DSOLFDGD� OD� 0HGLGD� GH� 0HMRUD�
(ŵFLHQFLD�(QHUJ«WLFD�

6H�SXHGHQ�XWLOL]DU�ODV�W«FQLFDV�GH�0HGLFLµQ�\�9HULŵFDFLµQ�
FRQ�ORV�VLJXLHQWHV�ŵQHV�

 Ř ,QFUHPHQWDU�HO�DKRUUR�GH�HQHUJ¯D�
 Ř 5HIHUHQFLD�SDUD�OD�UHDOL]DFLµQ�GH�ORV�SDJRV�

 Ř 0HMRUDU� HO� ŵQDQFLDPLHQWR� GHO� SUR\HFWR� GH�
HŵFLHQFLD�

 Ř 0HMRUD� GHO� GLVH³R�� H[SORWDFLµQ� \� PDQWHQLPLHQWR�
GH�ODV�LQVWDODFLRQHV�

 Ř *HVWLµQ�GH�ORV�SUHVXSXHVWRV�GH�JDVWR�HQHUJ«WLFR�
 Ř 0HMRUD�HO�YDORU�GH�ORV�FU«GLWRV�GH�OD�UHGXFFLµQ�GH�
HPLVLRQHV�

 Ř +DFHU�FRPSUHQGHU�D�OD�VRFLHGDG�TXH�OD�JHVWLµQ�GH�
OD�HQHUJ¯D�HV�XQD�KHUUDPLHQWD�SULRULWDULD�

&RQ�HO�ŵQ�GH�IRUPDOL]DU�HO�SURFHVR�GH�0	9�VH�KD�GH�UHGDF-
WDU�HO�FRUUHVSRQGLHQWH�3ODQ�GH�0	9�TXH��JHQHUDOPHQWH��UHV-
SRQGH�D�ODV�GLUHFWULFHV�PDUFDGDV�SRU�XQ�SURWRFROR�GH�0	9�

8Q� SURWRFROR� GH�0	9� HV� XQD� JX¯D� \� SURFHGLPLHQWR� VLV-
WHP£WLFR�\�GHWDOODGR�SDUD�GHWHUPLQDU�$KRUUR�UHDO�GH�XQD�
LQVWDODFLµQ� HQHUJ«WLFD�� $OJXQRV� SURWRFRORV� XWLOL]DGRV� D�
QLYHO�LQWHUQDFLRQDO�VRQ�ORV�VLJXLHQWHV�

 Ř ASHRAE Guideline 14- US DOE FEMP M&V Guide 
for US Government Buildings.

 Ř IPMV International Performance Measurement and 
9HULŵFDWLRQ�3URWRFRO�

8Q�SODQ�GH�0	9�HV�XQ�FRQMXQWR�GH�PHGLGDV�GH�(ŵFLHQFLD�
(QHUJ«WLFDV� VRPHWLGDV� D� HYDOXDFLµQ� EDMR� XQ� FULWHULR� GH-
WHUPLQDGR�D�WUDY«V�GH�XQ�SURWRFROR�GH�0	9�FRQ�HO�ŵQ�GH�
GHWHUPLQDU�HO�DKRUUR�UHDO�GHVSX«V�GH�DSOLFDU�ODV�PHGLGDV�
GH�(ŵFLHQFLD�(QHUJ«WLFD�

3DUD�HO�GHVDUUROOR�GH�XQ�3ODQ�GH�0HGLFLµQ� \�9HULŵFDFLµQ�
GH� ODV�00((� VH� UHFRPLHQGD� XWLOL]DU� HO� SURWRFROR� ,3093�
œ,QWHUQDWLRQDO�3HUIRUPDQFH�0HDVXUHPHQW�DQG�9HULŵFDWLRQ�
3URWRFROŔ� GH� OD� RUJDQL]DFLµQ� (92� œ(IŵFLHQF\� 9DOXDWLRQ�
2UJDQL]DWLRQŔ��(VWH�SODQ�GHEH�VHU�DSUREDGR�SRU�XQ�&3093�
�3URIHVLRQDO�GHO�£UHD�FHUWLŵFDGR�HQ�HO�SURWRFROR�LQWHUQDFLR-
QDO�GH�PHGLFLµQ�\�YHULŵFDFLµQ� ,3093��FDSD]�GH�UHDOL]DU�\�
YDOLGDU�XQ�SODQ�GH�0	9�

3DUD�PD\RU� LQIRUPDFLµQ�FRQVXOWDU�HO�GRFXPHQWR�GH� UHIH-
UHQFLD��,3093�9ROXPHQ�,��(92�������Ŏ���������(V����

'DGR�TXH�XQ�SODQ�GH�0HGLFLµQ�\�9HULŵFDFLµQ��0	9��GHEH�
GLVH³DUVH�HVSHF¯ŵFDPHQWH�SDUD�FDGD�XQD�GH�ODV�00((��VH�
SUHVHQWD�XQ�HMHPSOR�FRUUHVSRQGLHQWH�D�XQD�00((�HQ�XQ��
VLVWHPD�GH�JHQHUDFLµQ�GH�FDORU�

6H�SURSRQH�OD�VXVWLWXFLµQ�GH����GH�ORV�FRPSXWDGRUHV�DFFHVLEOHV�D�ORV�DOXPQRV�\����FRPSXWDGRUHV�GH�IXQFLRQD-
ULRV�SRU�WHUPLQDOHV�œWKLQ�FOLHQWŔ�FRQ�XQ�FRQVXPR�GH���:�

(TXLSR PC 7KLQ�&OLHQW PC 7KLQ�&OLHQW

8VXDULR $OXPQRV $OXPQRV )XQFLRQDULRV )XQFLRQDULRV

&DQWLGDG��8G� �� �� 3 ��

3RWHQFLD��:� ��� � ��� �

)XQFLRQDPLHQWR��K�D³R� ����� ����� ����� �����

(QHUJ¯D��N:K� ����� ��� ��� ���

6HJ¼Q�OD�SURSXHVWD�GH�00((��HO�FRQVXPR�HQHUJ«WLFR�FRUUHVSRQGLHQWH�D�ORV�FRPSXWDGRUHV�VHU£�GH�������N:K��
UHVXOWDQGR�XQ�DKRUUR�HQHUJ«WLFR�GH��������N:K�������

Resultados:

&RQVLGHUDQGR�XQ�FRVWR�GH�OD�HOHFWULFLGDG�GH���������N:K�\�HO�FRVWR�GH�ORV�HTXLSRV�GH�����������XG��UHVXOWD�

(QHUJ¯D�,QLFLDO
N:K�D³R

(QHUJ¯D�
3URSXHVWD
N:K�D³R

$KRUUR�
HQHUJ«WLFR
N:K�D³R

$KRUUR�
HQHUJ«WLFR�V�

inicial

$KRUUR�
HFRQµPLFR
��D³R

,QYHUVLµQ
$

356

D³RV

������ ����� ������ ��� ��������� ���������� ����

6H�REVHUYD�TXH�HO�356�VXSHUD�OD�YLGD�¼WLO�GHO�HTXLSR��6LQ�HPEDUJR�HO�HQIRTXH�P£V�DGHFXDGR�HQ�HVWH�FDVR�VHU¯D�
FRQVLGHUDU�HO�VREUHFRVWR�GH�OD�XWLOL]DFLµQ�GH�HTXLSRV�œWKLQ�FOLHQWŔ��(VWD�HVWUDWHJLD�SRGU¯D�SHUPLWLU�OD�UHGXFFLµQ�GHO�
FRVWR�GH�OD�UHQRYDFLµQ�GH�ORV�FRPSXWDGRUHV�

(QHUJ¯D�,QLFLDO
N:K�D³R

(QHUJ¯D�
3URSXHVWD
N:K�D³R

$KRUUR�
HQHUJ«WLFR
N:K�D³R

$KRUUR�
HQHUJ«WLFR�V�

inicial

$KRUUR�
HFRQµPLFR
��D³R

,QYHUVLµQ
$

356

D³RV

������ ����� ������ ��� ��������� � -


356��(V�HO�3HULRGR�GH�5HWRUQR�6LPSOH��TXH�HV�OD�PDQHUD�P£V�VHQFLOOD�GH�VDEHU�HO�WLHPSR�HQ�HO�TXH�VH�SXHGH�UHFXSHUDU�OD�

LQYHUVLµQ��

���$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��KWWS���ZZZ�DFHH�FO�
���(IŵFLHQF\�9DOXDWLRQ�2UJDQL]DWLRQ�KWWS���ZZZ�HYR�ZRUOG�RUJ
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���(92���������������(V�
���(92���������������(V�

(Q�HO�HMHPSOR�DSDUHFHQ�ORV�VLJXLHQWHV�FRQFHSWRV�

Opción del IPMVP:�HO�,3093�RIUHFH�FXDWUR�RSFLRQHV�SDUD�
GHWHUPLQDU�HO�DKRUUR��$��%��&�\�'��3DUD�VHOHFFLRQDU�XQD�GH�
HOODV�KD\�TXH�WHQHU�HQ�FXHQWD�GLYHUVRV�DVSHFWRV��FRPR�SRU�
HMHPSOR��GµQGH�VH�HVWDEOHFH�HO�O¯PLWH�GH�PHGLGD�

Límite de medida:�O¯PLWH�FRQFHSWXDO�TXH�VH�HVWDEOHFH�DO-
UHGHGRU�GH�ORV�HTXLSRV�R�VLVWHPDV�SDUD�VHSDUDU�ORV�KHFKRV�
TXH�VRQ�UHOHYDQWHV�HQ�OD�GHWHUPLQDFLµQ�GHO�DKRUUR�GH�ORV�
TXH�QR�OR�VRQ�

(IHFWR�FUX]DGR��HIHFWR�VREUH� OD�HQHUJ¯D�FUHDGR�SRU�XQD�
00((� SHUR� TXH� QR� VRQ� PHGLGRV� GHQWUR� GHO� O¯PLWH� GH�
PHGLGD�

Periodo de referencia:� WLHPSR�VHOHFFLRQDGR�TXH� UHSUH-
VHQWD�HO�IXQFLRQDPLHQWR�GH�OD�LQVWDODFLµQ�R�VLVWHPD�DQWHV�
GH�OD�LPSOHPHQWDFLµQ�GH�XQD�00((

Variables independientes:� SDUDPHWURV� TXH� VH� HVSHUD�
TXH�FDPELHQ�GH�IRUPD�UHJXODU�HQ�HO�WLHPSR�\�TXH�WHQJDQ�
XQ�LPSDFWR�PHGLEOH�VREUH�HO�FRQVXPR�GH�HQHUJ¯D�GH�XQ�
VLVWHPD�R�GH�XQD�LQVWDODFLµQ�

)DFWRUHV� HVW£WLFRV�� FDUDFWHU¯VWLFDV� GH� OD� LQVWDODFLµQ� TXH�
DIHFWDQ�DO�FRQVXPR�GHQWUR�GHO�O¯PLWH�GH�PHGLGD��SHUR�TXH�
QR�VLUYHQ�GH�EDVH�SDUD�QLQJ¼Q�DMXVWH�UXWLQDULR��(QWUH�HOODV�
VH� LQFOX\HQ� ODV� FDUDFWHU¯VWLFDV� ŵMDV�� PHGLRDPELHQWDOHV��
RSHUDFLRQDOHV�\�GH�PDQWHQLPLHQWR�

Periodo demostrativo:�SHULRGR�TXH�VLJXH�D�OD�LPSOHPHQ-
WDFLµQ� GH� XQD�00((� FXDQGR� ORV� LQIRUPHV� GH� DKRUUR� VH�
DGKLHUHQ�DO�,3093�

'DWRV�GH�FRQVXPR�GH�UHIHUHQFLD��VH�PLGH�HO�FRQVXPR�GH�
HQHUJ¯D�GH�OD�FDOGHUD�SRU�PHGLR�GHO�FDXGDO�GH�FRPEXVWL-
EOH�FRQVXPLGR�

'XUDQWH�HO�SHULRGR�GH�UHIHUHQFLD�VH�WLHQH�XQ�FRQVXPR�GH�
�������� OLWURV� GH� GLHVHO�� FRUUHVSRQGLHQGR� D� ����������
N:K� �6H�XWLOL]D�HO� IDFWRU�GH�FRQYHUVLµQ�������N:K�O�SDUD�
FRPEXVWLEOH�GLHVHO��

9DULDEOHV� LQGHSHQGLHQWHV�� XQD� YDULDEOH� LQGHSHQGLHQWH�
HV� XQ� SDU£PHWUR� GHO� TXH� VH� VDEH� TXH� YD� D� FDPELDU� GH�
IRUPD� UHJXODU�HQ�HO� WLHPSR�\�TXH�YD�D� WHQHU�XQ� LPSDFWR�
VLJQLŵFDWLYR� VREUH� HO� FRQVXPR�GH� XQ� VLVWHPD���� /D� ¼QLFD�
YDULDEOH�LQGHSHQGLHQWH�TXH�VH�WRPD�HQ�FRQVLGHUDFLµQ�HQ�
HVWH�FDVR��HV�HO�OD�GHPDQGD�W«UPLFD�GH�FDOHIDFFLµQ�

/D�GHPDQGD�W«UPLFD�GH�FDOHIDFFLµQ�VH�PLGH�SRU�PHGLR�GH�
XQ�FRQWDGRU�GH�FDORU��(VWH� LQVWUXPHQWR�PLGH�VLPXOW£QHD-
PHQWH�OD�GLIHUHQFLD�GH�WHPSHUDWXUD�HQWUH�OD�LPSXOVLµQ�\�HO�
UHWRUQR�GHO�FLUFXLWR�GH�FDOHIDFFLµQ�\�HO�SURSLR�FDXGDO�GH�
GLFKR�FLUFXLWR��/D�GHPDQGD�W«UPLFD�GH�FDOHIDFFLµQ�GXUDQWH�
HO�SHULRGR�GH�UHIHUHQFLD�HV�GH���������N:K

)DFWRUHV�HVW£WLFRV��VH�FRQVLGHUD�TXH��ODV�WHPSHUDWXUDV�GH�
LPSXOVLµQ�\�UHWRUQR�GHO�FLUFXLWR�GH�FDOHIDFFLµQ�\�ODV�FRQGL-
FLRQHV�GH� OD�VDOD�GH�FDOGHUDV�\�FKLPHQHD�QR�FDPELDQ�HQ�
HO� WLHPSR��/RV�SRVLEOHV�FDPELRV�TXH�H[SHULPHQWHQ�HVWDV�
YDULDEOHV� WLHQHQ� TXH� VHU� PRQLWRUL]DGRV� GXUDQWH� WRGR� HO�
SHULRGR�GHPRVWUDWLYR�GH�DKRUUR�22

&RQGLFLRQHV�GH� UHIHUHQFLD� TXH� QR� FXPSOHQ� FRQGLFLRQHV�
UHTXHULGDV��QR�DSOLFD�

7DPD³R��WLSR�\�DLVODPLHQWR�GH�FXDOTXLHU�HOHPHQWR�GHO�HGL-
ŵFLR��QR�DSOLFD�

,QYHQWDULR�GH�HTXLSRV��FDOGHUD�GH�DJXD�FDOLHQWH������N:��
FRQ�TXHPDGRU�GH�FRPEXVWLEOH�GLHVHO�

3URFHGLPLHQWR�GH�RSHUDFLµQ�GH�ORV�HTXLSRV��HO�VLVWHPD�GH�
FDOHIDFFLµQ�HQWUHJD�HO�FDORU�HQ� IRUPD�GH�DJXD�FDOLHQWH�\�
JHVWLRQD�VX�PDUFKD�\�SDUR�HQ� IXQFLµQ�GH� OD� WHPSHUDWXUD�
GHO�DJXD�HQ�HO�FLUFXLWR�

3UREOHPDV�VLJQLŵFDWLYRV�GXUDQWH�HO�SHULRGR�GH�UHIHUHQFLD� 
QR�VH�KDQ�LGHQWLŵFDGR�

5.7.1 Ejemplo de plan de M&V 

sobre MMEE en un sistema de 

generación de calor

(O�SURWRFROR�,3093�LQGLFD�HQ�VX�&DS¯WXOR���ORV�FRQWHQLGRV�
TXH�GHEH�WHQHU�XQ�EXHQ�3ODQ�GH�0	9��$�FRQWLQXDFLµQ�VH�
FRPSOHWDQ�GLFKRV�HS¯JUDIHV� WRPDQGR�XQ�FDVR�GH�00((�
UHDO� FRQVLVWHQWH� HQ� OD� VXVWLWXFLµQ�GH� XQ� HTXLSR�SRU� RWUR�
P£V�HŵFLHQWH�

Objetivo de la MMEE

(Q�OD�DFWXDOLGDG�VH�GLVSRQH�GH�XQ�VLVWHPD�GH�FDOHIDFFLµQ�ED-
VDGR�HQ�XQD�FDOGHUD�FRQ�TXHPDGRU�GH�FRPEXVWLEOH�GLHVHO�

/D�00((�FRQVLVWH�HQ�OD�VXVWLWXFLµQ�GHO�TXHPDGRU�GH�GLH-
VHO� SRU� XQ� TXHPDGRU� GH� JDV� OLFXDGR�� FRQVLJXLHQGR� XQD�
PHMRUD�GHO�UHQGLPLHQWR�GHO�SURFHVR�GH�FRPEXVWLµQ�

(VWD�00((�QR�LPSOLFD�FDPELRV�HQ�HO�FXHUSR�GH�OD�FDOGHUD��
6H�FRQVLGHUD�TXH�ODV�FRQGLFLRQHV�GH�IXQFLRQDPLHQWR��WHP-
SHUDWXUDV�GH�LPSXOVLµQ�\�UHWRUQR��SUHVLµQ��HWF���VH�PDQWLH-
QHQ�LQDOWHUDGDV�WUDV�OD�LPSODQWDFLµQ�GH�OD�00((�

2SFLµQ�GHO�,3093�\�O¯PLWH�GH�PHGLGD

3DUD� HO� F£OFXOR� GHO� DKRUUR� FRUUHVSRQGLHQWH� D� OD� 00((�
GHVFULWD� DQWHULRUPHQWH�� VH� XWLOL]D� OD�2SFLµQ� %� SRU� VHU� OD�
P£V� DGHFXDGD�HQWUH� ODV� FXDWUR�RSFLRQHV�TXH�SHUPLWH� HO�
SURWRFROR�,3093�

6H�HVWDEOHFH�FRPR�O¯PLWH�GH�PHGLGD�HO�SURSLR�GH�OD�FDOGH-
UD��FRQVLGHUDQGR�HO�FRQVXPR�GH�FRPEXVWLEOH�\�OD�HQHUJ¯D�
HQWUHJDGD�HQ�IRUPD�GH�DJXD�FDOLHQWH�

1R�VH�KD�LGHQWLŵFDGR�QLQJ¼Q�HIHFWR�FUX]DGR�GH�LPSRUWDQ-
FLD�DO�LPSODQWDU�OD�00((�

5HIHUHQFLD��SHULRGR��HQHUJ¯D�\�PHGLFLRQHV

,GHQWLŵFDFLµQ�GHO�SHULRGR�GH�UHIHUHQFLD��VH�WRPD�XQ�SHULR-
GR�GH�UHIHUHQFLD�GH����PHVHV��GH�PDQHUD�TXH�VH�SXHGD�
REVHUYDU�XQ�FLFOR�FRPSOHWR�GHO�IXQFLRQDPLHQWR�GHO�VLVWH-
PD�GH�FDOHIDFFLµQ�

(V�SUHFLVR�LQGLFDU�TXH�SDUD�FDGD�00((�VHU£�QHFHVDULR�DQD-
OL]DU�FX£O�HV�HO�SHULRGR�GH�UHIHUHQFLD�DGHFXDGR��SXGLHQGR�
OOHJDU� D� VHU� XQD� PHGLFLµQ� LQVWDQW£QHD� HQ� GHWHUPLQDGRV�
FDVRV�GH�LOXPLQDFLµQ�

Periodo demostrativo de ahorros

6H�WRPD�XQ�SHULRGR�GHPRVWUDWLYR�GH�DKRUUR�GH����PHVHV��
GH�PDQHUD�TXH�VH�SXHGD�REVHUYDU�XQ�FLFOR�FRPSOHWR�GHO�
IXQFLRQDPLHQWR�GHO�VLVWHPD�GH�FDOHIDFFLµQ�

Base para el ajuste

6H�WRPD�HO�HQIRTXH�GH�œFRQVXPR�GH�HQHUJ¯D�HYLWDGRŔ��GH�
PDQHUD� TXH� VH� DSOLFDU£Q� ODV� FRQGLFLRQHV� GH� WLHPSR� GH�
IXQFLRQDPLHQWR� GHO� SHULRGR� GHPRVWUDWLYR� GH� DKRUUR� DO�
SHULRGR�GH�UHIHUHQFLD�

3URFHGLPLHQWR�GH�DQ£OLVLV

0HGLFLµQ�GH�OD�O¯QHD�EDVH��HQ�EDVH�D�ODV�PHGLFLRQHV�FRUUHV-
SRQGLHQWHV�DO�SHULRGR�GH�UHIHUHQFLD�VH�GHWHUPLQD�XQ�PRGHOR�
PDWHP£WLFR�TXH�SHUPLWH�FDOFXODU�HO�FRQVXPR�GHO�TXHPDGRU�
RULJLQDO�DQWH�GLYHUVDV�FRQGLFLRQHV�GH�GHPDQGD�W«UPLFD�

'DGD�OD�VLJXLHQWH�HFXDFLµQ��HV�SRVLEOH�GHWHUPLQDU�HO�FRP-
SRUWDPLHQWR�HQHUJ«WLFR�GHO�TXHPDGRU�DQWHV�GH�OD�00((�
HQ�IXQFLµQ�GH�OD�GHPDQGD�W«UPLFD�HQ�HO�SHULRGR�GHPRV-
WUDWLYR�GH�DKRUUR��'W��

Energíalínea base ajustada [kWh] =
1,205 x Dt [kWh]

0HGLFLµQ�GH�OD�O¯QHD�UHVXOWDGR��VH�GHWHUPLQD�HO�FRQVXPR�
HQHUJ«WLFR� GH� OD� FDOGHUD� SRU�PHGLFLµQ� GHO� FRQVXPR� GH�
FRPEXVWLEOH�\�XWLOL]DQGR�HO�IDFWRU�GH�FRQYHUVLµQ�DGHFXDGR�
�������N:K�NJ�HQ�HO�FDVR�GH�*/3���0HGLFLµQ�GH�OD�O¯QHD�UH-
VXOWDGR��VH�GHWHUPLQD�HO�FRQVXPR�HQHUJ«WLFR�GH�OD�FDOGHUD�
SRU�PHGLFLµQ�GHO�FRQVXPR�GH�FRPEXVWLEOH�\�XWLOL]DQGR�HO�
IDFWRU�GH�FRQYHUVLµQ�DGHFXDGR��������N:K�NJ�HQ�HO�FDVR�
GH�*/3��

Energíalínea resultado [kWh] =
ConsumoGLP [kg] x FCGLP [kWh/kg]
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'HWHUPLQDFLµQ�GHO�DKRUUR��WRPDQGR�HO�HQIRTXH�GH�FRQVX-
PRV�HYLWDGRV��VH�KD�GH�FDOFXODU�HO�FRQVXPR�HQ�O¯QHD�EDVH�
DMXVWDGR�FRQ�OD�PHGLFLµQ�GH�GHPDQGD�W«UPLFD�GXUDQWH�HO�
SHULRGR�GHPRVWUDWLYR�GH�DKRUUR�\�FRPSDUDUOR�FRQ�HO�FRQ-
VXPR�HQHUJ«WLFR�HQ�O¯QHD�UHVXOWDGR�

Ahorro =
Energíalínea base ajustada  - Energíalínea resultado

3UHFLRV�GH�OD�HQHUJ¯D��VH�FRQVLGHUD�FRPR�SUHFLR�GH�OD�HQHUJ¯D�
D�HIHFWRV�GHO�F£OFXOR�GHO�DKRUUR��HO�SUHFLR�SURPHGLDGR�GHO�
FRPEXVWLEOH�D�OR�ODUJR�GHO�SHULRGR�GHPRVWUDWLYR�GH�DKRUUR�

(VSHFLŵFDFLRQHV�GH�OD�PHGLGD

0HGLFLµQ�GHO� FRQVXPR�GH� FRPEXVWLEOH�� OD�PHGLFLµQ�GHO�
FRQVXPR�GH�FRPEXVWLEOH�VH�UHDOL]DU£�SRU�PHGLR�GH�FRQWD-
GRU�DQDOµJLFR�H[FOXVLYR�SDUD�OD�FDOGHUD�REMHWR�GH�HVWXGLR�

/D�PHGLFLµQ�GHO�FRQVXPR�GH�FRPEXVWLEOH�GH�OD�FDOGHUD�VH�
UHDOL]DU£� LQPHGLDWDPHQWH�DQWHV�GH� OD�HODERUDFLµQ�GHO� LQ-
IRUPH��&RPR�PHGLGD�GH�FRQWURO�VH�VXJLHUH�XQD�PHGLFLµQ�
VHPDQDO�

0HGLFLµQ�GH� OD�GHPDQGD� W«UPLFD�� OD�PHGLFLµQ�GH� OD�GH-
PDQGD�W«UPLFD�VH�UHDOL]DU£�SRU�PHGLR�GH�XQ�FRQWDGRU�GH�
FDORU��(VWH�LQVWUXPHQWR�PLGH�VLPXOW£QHDPHQWH�FDXGDO�\�OD�
GLIHUHQFLD�GH�WHPSHUDWXUD�HQWUH�OD� LPSXOVLµQ�\�HO�UHWRUQR�
GHO�FLUFXLWR�GH�FDOHIDFFLµQ�

5HVSRQVDELOLGDGHV�GH�PRQLWRUL]DFLµQ

(O�JHVWRU�HQHUJ«WLFR�VHU£�HO�HQFDUJDGR�GH�DVLJQDU�OD�UHV-
SRQVDELOLGDG�GH�UHDOL]DU�ODV�PHGLFLRQHV�LQGLFDGDV�

Precisión esperada

/D�P£[LPD�LQFHUWLGXPEUH�H[LJLEOH�D�ORV�HTXLSRV�GH�PHGL-
GD�HV�GHO����

Presupuesto

6H�FRQVLGHUD�TXH�OD�HMHFXFLµQ�GHO�3ODQ�GH�0	9�QR�H[LJH�
FRQWDU� FRQ� UHFXUVRV�H[WHUQRV�� /RV� WUDEDMRV�QHFHVDULRV� VH�
LQFRUSRUDQ� D� ODV� WDUHDV� GHO� HTXLSR�GH�PDQWHQFLµQ� \� GHO�
JHVWRU�HQHUJ«WLFR�
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 Ř *X¯D�E£VLFD�GH�FDOGHUDV�GH�FRQGHQVDFLµQ��)XQGDFLµQ�GH�OD�(QHUJ¯D�GH�OD�&RPXQLGDG�GH�0DGULG��
 Ř *X¯D�E£VLFD�GH�FDOGHUDV�GH�FRQGHQVDFLµQ��)XQGDFLµQ�GH�OD�(QHUJ¯D�GH�OD�&RPXQLGDG�GH�0DGULG��
 Ř *X¯D�GH�(ŵFLHQFLD�(QHUJ«WLFD�SDUD�HVWDEOHFLPLHQWRV�GH�6DOXG��$JHQFLD�&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��
 Ř *X¯D�SU£FWLFD� VREUH� LQVWDODFLRQHV� LQGLYLGXDOHV�GH� FDOHIDFFLµQ� \�$JXD�&DOLHQWH�6DQLWDULD� �$&6�� �,QVWLWXWR�SDUD� OD�
'LYHUVLŵFDFLµQ�\�$KRUUR�GH�OD�(QHUJ¯D��,'$(��

 Ř *XLGH�WR�(QHUJ\�(IŵFLHQW�:LQGRZV��86�'HSDUWPHQW�RI�(QHUJ\��(QHUJ\�(IŵFLHQF\�	�5HQHZDEOH�(QHUJ\��
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2UJDQL]DWLRQŔ��

Formato del informe

(O�LQIRUPH�GH�F£OFXOR�GH�DKRUUR�GH�WHQHU�DO�PHQRV�ORV�VL-
JXLHQWHV�FRQWHQLGRV�

 Ř 3HULRGR�GHPRVWUDWLYR��O¯QHD�UHVXOWDGR��
 ȣ ,QLFLR�
 ȣ )LQ�
 ȣ 0HGLFLµQ�GH�FRQVXPR�GH�FRPEXVWLEOH�
 ȣ 0HGLFLµQ�GH�GHPDQGD�W«UPLFD�

 Ř $MXVWH�GHO�SHULRGR�GH�UHIHUHQFLD��O¯QHD�EDVH��
 Ř 3UHFLR�GH�OD�HQHUJ¯D�
 Ř $KRUUR�FDOFXODGR�

 ȣ $KRUUR�HQHUJ«WLFR�
 ȣ $KRUUR�HFRQµPLFR�

Garantía de la calidad

(O�LQIRUPH�GH�DKRUUR�VHU£�UHYLVDGR�\�YDOLGDGR�SRU�DO�PHQRV�
XQ�SURIHVLRQDO�GLIHUHQWH�DO�UHVSRQVDEOH�GH�HODERUDUOR�

 Ř 00((�LGHQWLŵFDGDV�\�FDOFXODGDV�
 Ř 3ODQ�GH�0	9�GH�ODV�00((�
 Ř ,QIRUPH�GHPRVWUDWLYR�GH�DKRUUR�

RESULTADOS CONSEGUIDOS
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6
/D�JHVWLµQ�GH�OD�HQHUJ¯D�FRQVLVWH�HQ�DGRSWDU�XQD�VHULH�GH�
DFFLRQHV�SDUD�HO�VHJXLPLHQWR�\�FRQWURO�GH�ORV�FRQVXPRV�
FRQ�HO�ŵQ�GH� OD�PHMRUD�FRQWLQXD��/D� LPSOHPHQWDFLµQ�GH�
PHGLGDV�GH�JHVWLµQ�GH�OD�HQHUJ¯D�HV�DSOLFDEOH�D�XQD�,(6�
TXH� TXLHUD� FRQVHJXLU� XQD� UHGXFFLµQ� \� RSWLPL]DFLµQ� GH�
VXV�FRQVXPRV�
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(QWUH� ORV� LQGLFDGRUHV� HQHUJ«WLFRV� P£V� KDELWXDOHV� VH�
HQFXHQWUDQ�

 Ř &RQVXPR� GH� HQHUJ¯D� SRU� XQLGDG� WHPSRUDO� �D³R��
PHV��G¯D��HWF���

 Ř &RQVXPR� GH� HQHUJ¯D� SRU� VXSHUŵFLH� FRQVWUXLGD��
FDOHIDFFLRQDGD��UHIULJHUDGD��LOXPLQDGD��HWF�

 Ř &RQVXPR�GH�HQHUJ¯D�SRU�SRUFHQWDMH�GH�RFXSDFLµQ�
 Ř &RQVXPR�GH�HQHUJ¯D�HQ�EDVH�D�SDU£PHWURV�FOLPD-
WROµJLFRV��WHPSHUDWXUD��KXPHGDG��SOXYLRVLGDGř��

6.1 Indicadores de

seguimiento energético

&RPR�SDUWH�GH�XQD�FRUUHFWD�JHVWLµQ�GH�OD�HQHUJ¯D��HV�QH-
FHVDULR�UHDOL]DU�XQ�VHJXLPLHQWR�SHULµGLFR�GH�ORV�FRQVXPRV�
HQHUJ«WLFRV�GH�ODV�LQVWDODFLRQHV��(VWH�VHJXLPLHQWR�SXHGH�
UHDOL]DUVH� HQ� EDVH� D� GLIHUHQWHV� LQGLFDGRUHV� HQHUJ«WLFRV�
TXH�FDUDFWHULFHQ�HO�FRQVXPR�GH�HQHUJ¯D�GH�XQD�GHWHUPL-
QDGD�RUJDQL]DFLµQ��

(O� GLVSRQHU� GH� LQGLFDGRUHV� HQHUJ«WLFRV� SHUPLWH� UHDOL]DU�
FRPSDUDFLRQHV� D� OR� ODUJR� GHO� WLHPSR� R� FRQ� YDORUHV� GH�
VLVWHPDV�H�LQVWDODFLRQHV�DQ£ORJDV��

&DGD�,(6�GHEH�HVWDEOHFHU�ORV�LQGLFDGRUHV�SDUD�UHDOL]DU�HO�
VHJXLPLHQWR�GH�VX�GHVHPSH³R�HQHUJ«WLFR��HQ�IXQFLµQ�GH�
VXV� FDUDFWHU¯VWLFDV� \� QDWXUDOH]D��$VLPLVPR�� GHEHU£� DFWXD-
OL]DUORV�FXDQGR�VH�SURGX]FDQ�FDPELRV�HQ� ODV�DFWLYLGDGHV�
TXH�SXHGDQ�DIHFWDU�DO�VHJXLPLHQWR�GH�ORV�PLVPRV�

(Q�OD�WDEOD�D�FRQWLQXDFLµQ�VH�GHŵQHQ�DOJXQRV�LQGLFDGRUHV�
HQHUJ«WLFRV�TXH�SXHGHQ�VHU�GH�XWLOLGDG�HQ�ODV�,(6�

Indicador Unidades

&RQVXPR�PHQVXDO��GH�
HQHUJ¯D�HO«FWULFD�SRU�
LQVWDODFLµQ�H�LQVWLWXFLµQ�

N:K�P2 

&RQVXPR�DQXDO�GH�HQHUJ¯D�
HO«FWULFD�SRU�LQVWDODFLµQ�H�
LQVWLWXFLµQ�

N:K�P2 

&RQVXPR�PHQVXDO�GH�
SHWUµOHR�SRU�LQVWDODFLµQ�H�
LQVWLWXFLµQ�

/W�P2 

&RQVXPR�DQXDO�GH�
SHWUµOHR�SRU�LQVWDODFLµQ�H�
LQVWLWXFLµQ�

/W�P2 

&RQVXPR�PHQVXDO��GH�
JDV�SRU�LQVWDODFLµQ�H�
LQVWLWXFLµQ�

P3�P2  

&RQVXPR�DQXDO�GH�JDV�SRU�
LQVWDODFLµQ�H�LQVWLWXFLµQ�

P3�P2  

7DEOD�����,QGLFDGRUHV�GH�GHVHPSH³R�HQHUJ«WLFR�

6.2 Sistemas de Gestión

de la Energía (SGE) según

la norma ISO 50001

œ&RQMXQWR�GH�HOHPHQWRV�LQWHUUHODFLRQDGRV�R�
TXH�LQWHUDFW¼DQ�SDUD�HVWDEOHFHU�XQD�SRO¯WLFD�\�
REMHWLYRV�HQHUJ«WLFRV��DGHP£V�GH�ORV�SURFHVRV�
\�SURFHGLPLHQWRV�QHFHVDULRV�SDUD�DOFDQ]DU�HVRV�
REMHWLYRVŔ�
1RUPD�,62������

Sistema de Gestión de la Energía 

8Q�VLVWHPD�GH�JHVWLµQ�HVW£�EDVDGR�HQ�HO�SULQFLSLR�GH�PH-
MRUD�FRQWLQXD��TXH�GHEH�UHJLU�FXDOTXLHU�VLVWHPD�GH�JHVWLµQ�
VHD�FXDO�VHD�VX�REMHWR��PHGLRDPELHQWH��FDOLGDG��HQHUJ¯D��
DVLPLVPR� HQ� HO� FLFOR� GH� PHMRUDPLHQWR� FRQWLQXR� 3'&$�
�Plan, Do, Check, Act� �SODQLŵFDU��KDFHU��YHULŵFDU��DFWXDU���
$GHP£V��HV�FRPSDWLEOH�FRQ�RWURV�VLVWHPDV�GH�JHVWLµQ�TXH�
ODV�RUJDQL]DFLRQHV�GLVSRQJDQ�

Política
Energética

Energética

Implementación
y operación

Revisión
por la gerencia

Auditoría 
interna del SGE

Monitoreo,  
medición y análisis

No conformidades,
corrección, acción 

correctiva y preventiva

Mejoramiento
contínuo 

)LJXUD�����&LFOR�GH�PHMRUDPLHQWR�FRQWLQXR�GHO�VLVWHPD�GH�JHVWLµQ�

GH�OD�HQHUJ¯D�

)XHQWH��*X¯D�GH�,PSOHPHQWDFLµQ�6LVWHPD�GH�*HVWLµQ�GH�OD�(QHUJ¯D�

EDVDGR�HQ�OD�,62�������

6. Gestión de la 

energía y mejora 

continua

,PSOHPHQWDU�QXHYDV�RSRUWXQLGDGHV�GH�PHMRUD��UHODFLRQDGDV�FRQ�OD�JHVWLµQ�GH�OD�HQHUJ¯D��GHŵQLHQGR�ORV�
LQGLFDGRUHV�P£V�DGHFXDGRV�SDUD�HO�VHJXLPLHQWR�GH�ORV�FRQVXPRV�HQHUJ«WLFRV���

7DPEL«Q�VH�SUHVHQWDU£Q�ORV�EHQHŵFLRV�GH�XQ�6LVWHPD�GH�*HVWLµQ�GH�OD�(QHUJ¯D��6*(��VHJ¼Q�OD�QRUPD�
,62�������\�FµPR�XQ�GLDJQµVWLFR�HQHUJ«WLFR�SXHGH�VHU�HPSOHDGR�FRPR�SXQWR�GH�SDUWLGD�HQ�OD�
LPSOHPHQWDFLµQ�GH�XQ�6*(�

OBJETIVO
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%HQHŵFLRV�HFRQµPLFRV

8QR�GH�ORV�EHQHŵFLRV�P£V�SDOSDEOHV�GH�OD� LPSOHPHQWD-
FLµQ�GH�XQ�6*(�HV�OD�UHGXFFLµQ�GH�FRVWRV��DVRFLDGD�D�OD�
UHGXFFLµQ�GH�FRQVXPR�HQHUJ«WLFR�

8Q�6*(�SHUPLWH�PDQWHQHU�QLYHOHV�GH�FRQVXPR�HVWDEOHV�HQ�HO�
WLHPSR�JUDFLDV�D�XQD�DGHFXDGD�JHVWLµQ�GHO�XVR�GH�OD�HQHUJ¯D�

(Q�OD�JU£ŵFD�TXH�VH�PXHVWUD�D�FRQWLQXDFLµQ�VH�SXHGH�YHU�
OD�UHGXFFLµQ�GH�ORV�FRVWRV�DVRFLDGRV�DO�FRQVXPR�GH�HQHU-
J¯D�UHODFLRQDGRV�FRQ�HO�WLHPSR�\�ODV�GLIHUHQWHV�PHGLGDV�
GH�HŵFLHQFLD�HQHUJ«WLFD�

%HQHŵFLRV�DPELHQWDOHV

/D� UHGXFFLµQ� GHO� FRQVXPR� HQHUJ«WLFR� WDPEL«Q� FRQOOHYD�
EHQHŵFLRV� GH� FDU£FWHU� DPELHQWDO�� DO� GLVPLQXLU� ODV� HPL-
VLRQHV� GH� *DVHV� GH� (IHFWR� ,QYHUQDGHUR� �*(,�� GHULYDGDV�
GHO� FRQVXPR� GH� GLIHUHQWHV� IXHQWHV�� (VWD� UHGXFFLµQ� VHU£�
GLUHFWDPHQWH� SURSRUFLRQDO� D� OD� UHGXFFLµQ� GHO� FRQVXPR��
GH�PDQHUD�TXH�D�PD\RU�DKRUUR�HQHUJ«WLFR�REWHQLGR�P£V�
HPLVLRQHV�GH�*(,�HYLWDGDV�

0 

50 
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350 

Actuales Tras la implantación de medidas 

ton 

Cantidad de CO2 emitido a la atmósfera debido al 
consumo  

27% 

)LJXUD�����(MHPSOR�GH�UHGXFFLµQ�GH�HPLVLRQHV�GH�*(,�WUDV�OD�

LPSOHPHQWDFLµQ�GH�OD�QRUPD�,62�������

2WURV�EHQHŵFLRV

3RU�¼OWLPR��OD�LPSOHPHQWDFLµQ�GH�XQ�6*(�SXHGH�UHSRUWDU�
RWURV� EHQHŵFLRV� DGHP£V� GH� ORV� GH� FDU£FWHU� HFRQµPLFR�
\�R� DPELHQWDO�� 6L� HO� HVWDEOHFLPLHQWR� HGXFDFLRQDO� GHFLGH�
FHUWLŵFDUVH�EDMR� ORV� FULWHULRV�GH� OD�QRUPD� ,62�������GH-
PRVWUDU£�IUHQWH�D�WHUFHUDV�SDUWHV�VX�FRQWULEXFLµQ�DO�GHVD-
UUROOR�VXVWHQWDEOH��WDQWR�HQ�JHVWLµQ�GH�OD�HQHUJ¯D�FRPR�HQ�
UHGXFFLµQ�GH�HPLVLRQHV�

(VWD�LQLFLDWLYD�GRWD�D�ODV�,(6�FHUWLILFDGDV�GH�XQ�YDORU�D³D-
GLGR�� VLHQGR�XQ�FODUR�HMHPSOR�SDUD�HO� VHFWRU�\� IRPHQ-
WDQGR�OD�HILFLHQFLD�\�OD�JHVWLµQ�HQHUJ«WLFD�HQ�HO�UHVWR�GH�
ODV�LQVWDODFLRQHV�

6.2.2 Metodología de

implementación de un SGE

$� FRQWLQXDFLµQ� VH� GHVFULEHQ� ORV� UHTXHULPLHQWRV� GH� XQ�
6*(�VHJ¼Q�OR�GHVFULWR�HQ�OD�œ*X¯D�GH�,PSOHPHQWDFLµQ�GH�
6LVWHPD�GH�*HVWLµQ�GH�OD�(QHUJ¯D�EDVDGD�HQ�OD�,62������Ŕ�
GH� OD� $JHQFLD� &KLOHQD� GH� (ŵFLHQFLD� (QHUJ«WLFD� �$&K((��
SXEOLFDGD�HQ�VX�YHUVLµQ�LQLFLDO�HQ������\�UHYLVDGD�HQ������

(VWD�PHWRGRORJ¯D�VH�EDVD�HQ���SDVRV�

 Ř $Q£OLVLV�GH�EUHFKDV�    
/D� UHDOL]DFLµQ� GH� XQ� DQ£OLVLV� GH� EUHFKDV� HV� XQD�
WDUHD� LQGLVSHQVDEOH�SDUD�FRQRFHU�HQ�TX«�PHGLGD�
OD�JHVWLµQ�HQHUJ«WLFD�DFWXDO�GH� OD�RUJDQL]DFLµQ�VH�
DGHF¼D�D�ORV�UHTXLVLWRV�HVWDEOHFLGRV�SRU�OD�QRUPD�
,62��������'H�HVWH�PRGR�� UHVXOWD�SRVLEOH� LGHQWL-
ŵFDU� ORV� HOHPHQWRV� TXH� OD� RUJDQL]DFLµQ� \D� KD\D�
GHVDUUROODGR�\�TXH�VRQ�P£V�IDFWLEOHV�GH�LQWHJUDU�HQ�
HO�6*(��DV¯�FRPR�DTX«OORV�TXH�GHEHU£Q�VHU�HODER-
UDGRV��/RV�DQ£OLVLV�GH�EUHFKDV�SHUPLWHQ��SRU�WDQWR��
HVWLPDU� ORV� HVIXHU]RV� HVSHF¯ŵFRV� TXH� UHTXLHUH� OD�
LPSOHPHQWDFLµQ�HQ�OD�RUJDQL]DFLµQ�

 Ř &RPSURPLVR�GH�OD�DOWD�JHUHQFLD   
(O�FRPSURPLVR�GH� OD�$OWD�*HUHQFLD�HV�XQ�DVSHFWR�
IXQGDPHQWDO�HQ�OD�LPSOHPHQWDFLµQ�GH�XQ�6*(��GH-
ELHQGR�DVHJXUDU� OD�GLVSRQLELOLGDG�GH�ORV�UHFXUVRV�
QHFHVDULRV�SDUD�OD�LPSOHPHQWDFLµQ�\�OD�PHMRUD�GHO�
GHVHPSH³R�HQHUJ«WLFR�� � � �
       
6X�FRPSURPLVR�VH�YH�UHŶHMDGR��SULQFLSDOPHQWH��HQ�
GRV�HOHPHQWRV��DVLJQDU�XQ�UHSUHVHQWDQWH�FRPR�UHV-
SRQVDEOH�GHO�VLVWHPD�\�GHŵQLU�OD�SRO¯WLFD�HQHUJ«WLFD�

 Ř 5HTXHULPLHQWRV�PHGXODUHV    
/RV�HOHPHQWRV�PHGXODUHV� VRQ�DTXHOORV�DVRFLDGRV�
DO�£UHD�RSHUDFLRQDO�GH�XQD�RUJDQL]DFLµQ��UHSUHVHQ-
WDQGR�OD�P«GXOD�GHO�6*(��'H�HVWH�PRGR��HO�REMHWLYR�
GH� HVWD� HWDSD� GH� OD� LPSOHPHQWDFLµQ� FRQVLVWH� HQ�
FRPSUHQGHU�HO�FRQWH[WR�HQHUJ«WLFR�GH� OD�FRPSD-
³¯D� SDUD� LGHQWLŵFDU� FX£OHV� VRQ� ODV� YDULDEOHV� TXH�
DIHFWDQ�DO�XVR��FRQVXPR�\�GHVHPSH³R�HQHUJ«WLFR��
FRQ�HO�ŵQ�GH�SRGHU�HQIRFDU�HQ�HOODV� ORV�HVIXHU]RV�
GH�PHMRUD�

 Ř 5HTXHULPLHQWRV�HVWUXFWXUDOHV   
/RV� UHTXHULPLHQWRV� HVWUXFWXUDOHV� VRQ� DTX«OORV�
TXH�GDQ�D�OD�JHVWLµQ�HQHUJ«WLFD�XQD�FRQQRWDFLµQ�
VLVW«PLFD�� (VWRV� UHTXHULPLHQWRV� JDUDQWL]DU£Q� HO�

6.2.1 Beneficios de la

implementación de un SGE

/D� QRUPD� ,62� ������ SXHGH� VHU� XWLOL]DGD� SRU� ORV� HVWD-
EOHFLPLHQWRV� HGXFDFLRQDOHV� FRPR� XQD� KHUUDPLHQWD� GH�
D\XGD�SDUD�REWHQHU�PHMRUDV�VLJQLŵFDWLYDV�HQ�VX�HŵFLHQ-
FLD�HQHUJ«WLFD�

(VWD�QRUPD�QR�HVWDEOHFH�UHTXLVLWRV�DEVROXWRV�SDUD�HO�GHV-
HPSH³R�HQHUJ«WLFR� �IXHUD�GH� ORV� LQFOXLGRV�HQ� OD�SRO¯WLFD�
HQHUJ«WLFD��HO�FXPSOLPLHQWR�GH�ORV�UHTXLVLWRV�OHJDOHV�\�OD�
PHMRUD�FRQWLQXD���OR�FXDO�SRVLELOLWD�VX�LPSOHPHQWDFLµQ�HQ�
FXDOTXLHU�WLSR�GH�RUJDQL]DFLµQ��LQGHSHQGLHQWH�GH�VX�WDPD-
³R��VHFWRU�\�XELFDFLµQ��

3HUPLWH�DKRUUDU�FRVWRV�PHMRUDQGR�OD�FRPSHWLWLYLGDG�GH�
ODV�,(6�\�GLVPLQX\HQGR�HO�FRQVXPR�GH�HQHUJ¯D�SULPDULD�
\��SRU�WDQWR��ODV�HPLVLRQHV�GH�&22�D�OD�DWPµVIHUD�

$�FRQWLQXDFLµQ�VH� LQGLFDQ� ORV�SULQFLSDOHV�EHQHŵFLRV�HFR-
QµPLFRV�\�DPELHQWDOHV�GH� OD� LPSOHPHQWDFLµQ�GH�XQ�6*(�
GH�DFXHUGR�D�OR�HVWDEOHFLGR�HQ�OD�QRUPD�,62�������

*U£ŵFR����5HGXFFLµQ�GH�FRVWRV�WUDV�OD�LPSOHPHQWDFLµQ�GH�XQ�6*(�

)XHQWH��6(,�6XVWDLQDEOH�(QHUJ\�,UHODQG�����������

Costes
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sencillas (Ej: eliminación 

stand by)
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aplicación de acciones
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Reducción gracias a la 
aplicación de acciones

de ahorro más complejas

/D�HŵFLHQFLD�\�HO�DKRUUR�
energético se convierten en 

un “cultura de empresa”

Inversiones complejas
(Ej: cambio climatizador)
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5HTXHULPLHQWRV�(VWUXFWXUDOHV��FRPR�VX�QRPEUH�OR� LQGLFD��
VRQ�DTXHOORV�TXH�SURYHHQ�OD�HVWUXFWXUD�HQ�WRUQR�D�ORV�UH-
TXHULPLHQWRV�PHGXODUHV�\�TXH�FRQYLHUWHQ�OD�JHVWLµQ�GH�OD�
HQHUJ¯D�HQ�XQ�SURFHVR�VLVWHP£WLFR�\�FRQWURODGR�

El diagnóstico energético como punto de partida para 

OD�LPSOHPHQWDFLµQ�GH�UHTXHULPLHQWRV�PHGXODUHV

/RV� UHTXHULPLHQWRV� PHGXODUHV� VH� HQIRFDQ� HQ� OD� JHVWLµQ�
PLVPD�GH� OD� HQHUJ¯D�� 3HUPLWHQ� FRPSUHQGHU� HO� � FRQWH[WR�
HQHUJ«WLFR�GH�OD�RUJDQL]DFLµQ�SDUD�LGHQWLŵFDU�ODV�£UHDV�GH�
XVR�\�FRQVXPR�VLJQLŵFDWLYR�\�HQIRFDU�HQ�HOODV�ODV�RSRUWXQL-
GDGHV�GH�PHMRUD�GHO�GHVHPSH³R�HQHUJ«WLFR�

8QR�GH� ORV� UHTXHULPLHQWRV�PHGXODUHV� FODYH�HQ� OD� LPSOH-
PHQWDFLµQ�GH�XQ�6*(�HV�HO�GH�UHYLVLµQ�HQHUJ«WLFD��HWDSD�
IXQGDPHQWDO�HQ�HO�SURFHVR�GH�SODQLŵFDFLµQ�HQHUJ«WLFD��DO�
LQLFLR�GH�XQ�6*(�

(O�REMHWLYR�ŵQDO�GH�HVWD�UHYLVLµQ�HV�FRQRFHU�WRGRV�ORV�GH-
WDOOHV� DFHUFD�GHO� XVR� \� FRQVXPR�GH� OD� HQHUJ¯D�� HV�GHFLU��
FµPR�� TXL«Q�� GµQGH�� SRU� TX«�� VH� XVD� OD� HQHUJ¯D� HQ� ODV�
LQVWDODFLRQHV�GH�OD�RUJDQL]DFLµQ�

(O� SURFHVR� GH� UHYLVLµQ� HQHUJ«WLFD� SXHGH� UHDOL]DUVH� PH-
GLDQWH�XQ�GLDJQµVWLFR�HQHUJ«WLFR��\D�TXH�SHUPLWH�

 Ř 2EWHQHU� XQ� FRQRFLPLHQWR� ŵDEOH� GHO� FRQVXPR�
HQHUJ«WLFR�\�VX�FRVWR�DVRFLDGR

 Ř ,GHQWLŵFDU�\�FDUDFWHUL]DU�ODV�YDULDEOHV�TXH�DIHFWDQ�DO�
FRQVXPR�GH�HQHUJ¯D

 Ř 'HWHFWDU� \� HYDOXDU� ODV� GLVWLQWDV� RSRUWXQLGDGHV�GH�
DKRUUR� \� PHMRUD� GH� OD� HŵFLHQFLD� HQHUJ«WLFD� \� VX�
UHSHUFXVLµQ�HQ�FRVWR�HQHUJ«WLFR�\�RWURV�DVRFLDGRV

3RU� WDQWR�� OD� UHDOL]DFLµQ�GH�XQ�GLDJQµVWLFR�HQHUJ«WLFR�GH�
ODV� LQVWDODFLRQHV� SXHGH� VHU� HO� SXQWR� GH� SDUWLGD� SDUD� OD�
LPSOHPHQWDFLµQ�GH�XQ�6*(�

 Ř ,QGLFDGRUHV�GH�GHVHPSH³R�HQHUJ«WLFR�GHŵQLGRV�
 Ř 3ULPHUD�DSUR[LPDFLµQ�D�OD�JHVWLµQ�GH�OD�HQHUJ¯D�
VHJ¼Q�,62�������

RESULTADOS CONSEGUIDOS

6.3 Referencias

 Ř *X¯D� GH� ,PSOHPHQWDFLµQ� GH� 6LVWHPD� GH� *HVWLµQ�
GH� OD� (QHUJ¯D� EDVDGD� HQ� OD� ,62� ������� �$JHQFLD�
&KLOHQD�GH�(ŵFLHQFLD�(QHUJ«WLFD��$&K((��

FXPSOLPLHQWR� GH� VXV� FRPSURPLVRV� \� HO� VHJXL-
PLHQWR�GH�WRGDV�ODV�DFWLYLGDGHV�UHODFLRQDGDV�FRQ�
HO�XVR�\�FRQVXPR�GH� OD�HQHUJ¯D��DV¯�FRPR�FRQ�HO�
GHVHPSH³R�HQHUJ«WLFR�

3DUD�FRQRFHU�P£V�GHWDOOHV�VREUH�OD�,62��������
REWHQHU�HMHPSORV�GH�GRFXPHQWDFLµQ�GH�XQ�6*(�
\�GHVFXEULU�FDVRV�GH�«[LWR��YLVLWH�
KWWS���JXLDLVR������FO����

CONSEJO

5HTXHULPLHQWRV�GH�OD�QRUPD�,62������

6HJ¼Q�HO�FLFOR�GH�PHMRUDPLHQWR�FRQWLQXR�TXH�SURSRQH�OD�
,62�D� WUDY«V�GH�VXV�HVW£QGDUHV��VH�SUHVHQWDQ�D�FRQWLQXD-
FLµQ� ORV� UHTXHULPLHQWRV�GH� OD�QRUPD� ,62�������TXH��GH�
DFXHUGR�D�OD�PHWRGRORJ¯D�GH�OD�$&K((��VH�FODVLŵFDQ�HQ�

5HTXHULPLHQWRV�0HGXODUHV��TXH�FRUUHVSRQGHQ�D� ORV�SUR-
FHGLPLHQWRV�HVHQFLDOHV�SDUD�REVHUYDU�\�PHMRUDU�HO�GHVHP-
SH³R�HQHUJ«WLFR��

)LJXUD�����(VTXHPD�GHO�SURFHVR�GH�UHYLVLµQ�HQHUJ«WLFD�HQ�XQD�RUJDQL]DFLµQ�
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7. Anexos

7.1 Anexo I:

Fichas de levantamiento de datos

(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�LOXPLQDFLµQ

5HFLQWR

7LSR�GH�DPSROOHWD

3RWHQFLD��:�

1¼PHUR�GH�JUXSRV

1¼PHUR�GH�DPSROOHWD�SRU�JUXSR

3RWHQFLD�GHO�HTXLSR�DX[LOLDU��:�

3RWHQFLD�WRWDO��:�

([LVWHQFLD�GHWHFWRUHV�GH�
SUHVHQFLD

+RUDV�DO�G¯D

'¯DV�DO�D³R

)LFKD�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�FDOGHUD

'HVLJQDFLµQ

'HVFULSFLµQ

5HFLQWR

1|�8QLGDGHV

0DUFD

0RGHOR

3RWHQFLD�W«UPLFD�QRPLQDO�N:

5HQGLPLHQWR�QRPLQDO����

5HQGLPLHQWR�UHDO�PHGLGR����

7LSR�GH�UHJXODFLµQ�GHO�TXHPDGRU

$³R�GH�LQVWDODFLµQ

6HUYLFLR

+RUDULR�GH�RSHUDFLµQ

3HULRGR�GH�FDOHIDFFLµQ

ILUMINACIÓN

CLIMATIZACIÓN

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�LOXPLQDFLµQ�

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�FDOGHUD�
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(MHPSOR�GH�ŵFKD�OHYDQWDPLHQWR�GH�GDWRV�GH�XQ�FKLOOHU

'HVLJQDFLµQ

'HVFULSFLµQ

5HFLQWR

1|�8QLGDGHV

0DUFD

0RGHOR

3RWHQFLD�W«UPLFD�QRPLQDO��N:�

3RWHQFLD�HO«FWULFD�QRPLQDO��N:�

5HQGLPLHQWR�QRPLQDO�5((

$³R�GH�LQVWDODFLµQ

6HUYLFLR

+RUDULR�GH�2SHUDFLµQ

3HULRGR�GH�UHIULJHUDFLµQ

)LFKD�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�HVWXID

'HVLJQDFLµQ

'HVFULSFLµQ

7LSR

5HFLQWR

1|�8QLGDGHV

0DUFD

�UHD�GH�FDOHIDFFLµQ�P£[LPD

3RWHQFLD��.FDO�K�

7LSR�GH�FRPEXVWLEOH

+RUDV�GH�XVR�DQXDOHV

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQ�FKLOOHU�

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�HVWXID�
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)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�80$

'HVLJQDFLµQ�

'HVFULSFLµQ

5HFLQWR

1|�8QLGDGHV

0DUFD

0RGHOR�

3RWHQFLD�W«UPLFD�QRPLQDO��N:�

5HIULJHUDFLµQ

Calefacción

&OLPDWL]DGRUD�FRQ�IUHHFRROLQJ

&OLPDWL]DGRUD�FRQ�UHFXSHUDGRU�HQW£OSLFR

$³R�GH�LQVWDODFLµQ

6HUYLFLR

+RUDV�$³R�GH�RSHUDFLµQ

)LFKD�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�ERPED�GH�LPSXOVLµQ�UHWRUQR�\�UHFLUFXODFLµQ

'HVLJQDFLµQ

'HVFULSFLµQ

5HFLQWR

1|�8QLGDGHV

0DUFD

0RGHOR�7LSR

&DXGDO��P��K�

$OWXUD�PD[���P�

3RWHQFLD�GHO�PRWRU��N:�

([LVWHQFLD�GH�YDULDGRU�GH�IUHFXHQFLD

([LVWHQFLD�GH�DLVODPLHQWR�HQ�ODV�WXEHU¯DV�GH�

GLVWULEXFLµQ

+RUDV�$³R�GH�RSHUDFLµQ

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�8QLGDG�0DQHMDGRUD�GH�$LUH�

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�XQD�ERPED�GH�LPSXOVLµQ�UHWRUQR�\�UHFLUFXODFLµQ�
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(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�HOHPHQWRV�WHUPLQDOHV

'HVLJQDFLµQ

'HVFULSFLµQ

5HFLQWR

0DUFD

1|�8QLGDGHV

3RWHQFLD�IULJRU¯ŵFD��N:�

3RWHQFLD�W«UPLFD��N:�

+RUDV�GH�IXQFLRQDPLHQWR

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�ORV�HOHPHQWRV�WHUPLQDOHV�

)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�OD�FDOGHUD�GH�$&6

'HVLJQDFLµQ

'HVFULSFLµQ

5HFLQWR

1|�8QLGDGHV

0DUFD

0RGHOR

3RWHQFLD�W«UPLFD�QRPLQDO�N:

5HQGLPLHQWR�QRPLQDO����

5HQGLPLHQWR�UHDO�PHGLGR����

7LSR�GH�UHJXODFLµQ�GHO�TXHPDGRU

$³R�GH�LQVWDODFLµQ

6HUYLFLR

+RUDULR�GH�RSHUDFLµQ

352'8&&,�1�'(�$*8$�&$/,(17(�6$1,7$5,$��$&6�

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�OD�FDOGHUD�GH�$JXD�&DOLHQWH�6DQLWDULD�
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(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GHO�WHUPR�DFXPXODGRU�GH�$&6

'HVLJQDFLµQ�

'HVFULSFLµQ

5HFLQWR

1|�8QLGDGHV

0DUFD

0RGHOR

3RWHQFLD�W«UPLFD�QRPLQDO��N:�

&DSDFLGDG��OLWURV�

7HPSHUDWXUD�DFXPXODFLµQ

$³R�GH�LQVWDODFLµQ

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GHO�DFXPXODGRU�

)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�FRPSXWDGRUHV

'HVLJQDFLµQ�

5HFLQWR

8QLGDGHV

3RWHQFLD�QRPLQDO��:�

3RWHQFLD�HQ�VWDQG�E\��:�

+RUDV�D³R�GH�IXQFLRQDPLHQWR

)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�LPSUHVRUDV

'HVLJQDFLµQ�

5HFLQWR

8QLGDGHV

3RWHQFLD�QRPLQDO��:�

3RWHQFLD�HQ�VWDQG�E\��:�

+RUDV�D³R�GH�IXQFLRQDPLHQWR

EQUIPOS

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�FRPSXWDGRUHV�

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�LPSUHVRUDV�
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7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�RWURV�HTXLSRV�FRQVXPLGRUHV�GH�HQHUJ¯D��

)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�RWURV�HTXLSRV

'HVFULSFLµQ�HTXLSR 5HFLQWR 8QLGDGHV 3RWHQFLD��:�
+RUDV�GH�

IXQFLRQDPLHQWR

(MHPSOR�GH�ŵFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�OD�HQYROYHQWH�W«UPLFD

0DWHULDOLGDG�SULQFLSDO�

$LVODPLHQWR�GH�PXURV

$LVODPLHQWR�GH�FLHOR�

$LVODPLHQWR�GH����SLVRV

1¼PHUR�GH�SXHUWDV

0DWHULDOLGDG�GH�SXHUWDV

1¼PHUR�GH����YHQWDQDV

0DWHULDOLGDG�GH�YHQWDQDV

9HQWDQDV

ENVOLVENTE TÉRMICA

7DEOD�����)LFKD�GH�OHYDQWDPLHQWR�GH�GDWRV�GH�HQYROYHQWH�W«UPLFD��
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(O� WLHPSR�GH�PHGLFLµQ� VH�SXHGH�DMXVWDU� D� OD� LQIRUPDFLµQ�
TXH�VH�GHVHD�FRQRFHU��$V¯��DXQTXH�HO�WLHPSR�P£V�KDELWXDO�
GH�PHGLFLµQ� VXHOH� VHU� XQD� VHPDQD�� VH� SXHGH�SURJUDPDU�
SDUD� KDFHU� PHGLFLRQHV� LQVWDQW£QHDV� R� GH� SHULRGRV� P£V�
H[WHQVRV��/D�YDULDFLµQ�GHO�FRQVXPR�D�OR�ODUJR�GHO�WLHPSR�VH�
H[SUHVD�JU£ŵFDPHQWH�D�WUDY«V�GH�ODV�FXUYDV�GH�FRQVXPR�R�
FXUYDV�GH�FDUJD��

$�FRQWLQXDFLµQ�VH�PXHVWUD�XQ�HMHPSOR�GH�OD�FXUYD�GHO�FRQ-
VXPR�HO«FWULFR�REWHQLGR�GH�OD�LQVWDODFLµQ�GH�XQ�DQDOL]DGRU�
GH�UHGHV�HQ�XQ�HGLŵFLR�GH�RŵFLQDV�HQ�XQ�G¯D�ODERUDO�

*U£ŵFR����(MHPSOR�GH�UHVXOWDGR�JU£ŵFR�REWHQLGR�FRQ�XQ�DQDOL]DGRU�

GH�UHGHV�HQ�XQD�RŵFLQD�

6H�DSUHFLD�HQ�HO�JU£ŵFR�XQ�DXPHQWR�LPSRUWDQWH�GHO�FRQ-
VXPR�GHVGH� ODV� ������ KRUDV��PRPHQWR� HQ� HO� TXH� DEUHQ�
ODV�RŵFLQDV��8QD�KRUD�GHVSX«V�GLVPLQX\H�GH�XQD�PDQHUD�
P£V�SURJUHVLYD�KDVWD�OD�KRUD�GHO�DOPXHU]R��SRU�OD�WDUGH�VH�
YXHOYH�D�YHU�RWUR�OLJHUR�DXPHQWR��

5HVXOWD� GHVWDFDEOH� HO� FRQVXPR� EDVH� TXH� VH� SURGXFH�
GXUDQWH� OD� QRFKH�� 3DUWH� GHO� FX£O� HV� LQHYLWDEOH�� GHELGR�
DO�FRQVXPR�GH� ORV�VHUYLGRUHV��VLVWHPDV�GH�VHJXULGDG�\�
RWURV� HTXLSRV�� \� OD� RWUD� SDUWH�� VH� SRGU£� HOLPLQDU� SXHV�
VH�WUDWD�GH�ORV�FRQVXPRV�œYDPSLURŔ�RFDVLRQDGRV�SRU�ODV�
SDQWDOODV�HQFHQGLGDV�R�ORV�DSDUDWRV�HQ�PRGR�VWDQG�E\��
HQWUH�RWURV�

7.2.2 Registrador de temperatura

6XPLQLVWUD�LQIRUPDFLµQ�VREUH�OD�HYROXFLµQ�GH�OD�WHPSH-
UDWXUD�HQ�XQD�VDOD�D�OR�ODUJR�GHO�WLHPSR��6H�XWLOL]D�SULQFL-
SDOPHQWH�HQ�DTXHOODV�LQVWDODFLRQHV�HQ�ODV�TXH�OD�FOLPD-
WL]DFLµQ�WHQJD�XQ�SHVR�LPSRUWDQWH�UHVSHFWR�DO�FRQVXPR�

WRWDO�� DV¯� FRPR� FXDQGR� VH� TXLHUD� VDEHU� HO� WLHPSR� GH�
IXQFLRQDPLHQWR�\�ODV�FRQGLFLRQHV�GH�OD�FOLPDWL]DFLµQ��

3RU�OR�JHQHUDO��VH�VHOHFFLRQD�OD�VDOD�GH�GRQGH�VH�GHVHD�RE-
WHQHU�OD�LQIRUPDFLµQ��\�VH�VLW¼D�FHUFD�GH�GRQGH�YD\D�D�HVWDU�
HO�WUDEDMDGRU�R�DOXPQR��(O�HTXLSR�GHEH�VLWXDUVH�DOHMDGR�GH�
FXDOTXLHU�IXHQWH�GH�FDORU�IU¯R��

(O�WLHPSR�GH�PHGLFLµQ�HV�YDULDEOH��SRU�OR�JHQHUDO�GH�XQD�
VHPDQD�� GHSHQGLHQGR� GHO� FLFOR� GH� RSHUDFLµQ� TXH� VH�
UHTXLHUD�

6H�PXHVWUD�D�FRQWLQXDFLµQ�XQ�HMHPSOR�GH�OD�HYROXFLµQ�GH�
OD�WHPSHUDWXUD�GH�XQD�VDOD��REWHQLGD�FRQ�ORV�GDWRV�UHFDED-
GRV�SRU�XQ�UHJLVWUDGRU�GH�WHPSHUDWXUD�

*U£ŵFR����(MHPSOR�GH�UHVXOWDGR�JU£ŵFR�REWHQLGR�FRQ�XQ�UHJLVWUD-

GRU�GH�WHPSHUDWXUD�

(Q�HO�JU£ŵFR�DQWHULRU�VH�FRPSDUD�OD�WHPSHUDWXUD�LQWHULRU�
GH�XQD�VDOD�FRQ� OD�SRWHQFLD�GH�HQIULDPLHQWR�FRQVXPLGD�
SDUD�PDQWHQHUOD�� /D� FXUYD�GH�SRWHQFLD� GH� HQIULDPLHQWR�
GLEXMD� XQD� GREOH� FXUYD�� XQ� FODUR� LQGLFDGRU� GH� TXH� VH�
WUDWD� GH� XQD� LQVWDODFLµQ� TXH� QR� VH� XWLOL]D� HQ� HO� KRUDULR�
GHO�DOPXHU]R��$GHP£V�UHVXOWD� UHOHYDQWH�GHVWDFDU�TXH�HO�
P£[LPR�GH�SRWHQFLD�FRLQFLGH�FRQ� OD� UHGXFFLµQ�GH� WHP-
SHUDWXUD�HQ�OD�VDOD�

7.2.3 Cámara termográfica

/D� F£PDUD� WHUPRJU£ŵFD� VXPLQLVWUD� LQIRUPDFLµQ� VREUH� OD�
WHPSHUDWXUD�VXSHUŵFLDO�GH�XQ�FXHUSR��OR�TXH�SHUPLWH�FR-
QRFHU�VL� VH�SURGXFH�XQ�H[FHVR�GH� WHPSHUDWXUD�HQ�DOJ¼Q�
HOHPHQWR�\�GµQGH�VH�HVW£Q�SURGXFLHQGR�ODV�PD\RUHV�S«U-
GLGDV�GH�FDORU�

6H�XWLOL]D�FXDQGR�VH�TXLHUH�REWHQHU�LQIRUPDFLµQ�GHWDOOD-
GD�VREUH�ODV�S«UGLGDV�GH�FDORU�TXH�VH�SURGXFHQ�D�WUDY«V�
GH� XQD� HQYROYHQWH� R� HQ� XQ� GHWHUPLQDGR� HOHPHQWR� GH�
OD� LQVWDODFLµQ�� /RV� UHVXOWDGRV� REWHQLGRV� VRQ� UHOHYDQWHV�
FXDQGR�H[LVWH�XQD�JUDQ�GLIHUHQFLD�GH�WHPSHUDWXUDV�HQWUH�
OR�IRWRJUDŵDGR�\�HO�DPELHQWH�FLUFXQGDQWH�

6H�SXHGH�UHDOL]DU�XQD�WHUPRJUDI¯D�D�FXDOTXLHU�REMHWR�FX\D�
WHPSHUDWXUD�VHD�GLIHUHQWH�GH�OD�GHO�DPELHQWH��WDOHV�FRPR�

 Ř 7DEOHURV�HO«FWULFRV�
 Ř &DOGHUDV�
 Ř 7XEHU¯DV�GH�GLVWULEXFLµQ�
 Ř 3XHUWDV�\�YHQWDQDV�
 Ř %RPEDV�GH�FDORU�

$O� WUDWDUVH� GH� XQD� IRWRJUDI¯D�� HO� WLHPSR� GH�PHGLFLµQ� HV�
LQVWDQW£QHR�

)LJXUD�����&£PDUD�WHUPRJU£ŵFD�

6H�PXHVWUD�D�FRQWLQXDFLµQ�HO�HMHPSOR�GH�XQD�WHUPRJUDI¯D�
UHDOL]DGD�D�ODV�WXEHU¯DV�GH�XQD�ERPED�GH�FDORU�

7.2 Anexo II:

Equipos de medición

6H�GHVFULEHQ�D�FRQWLQXDFLµQ�FDGD�XQR�GH�ORV�HTXLSRV�GH�
OHYDQWDPLHQWR�GH�GDWRV�FRQ�PD\RU�GHWDOOH�

7.2.1 Analizador de redes

6XPLQLVWUD� LQIRUPDFLµQ� VREUH� OD� HYROXFLµQ� GHO� FRQVXPR�
GH�HOHFWULFLGDG�\�OD�SRWHQFLD�D�OR�ODUJR�GHO�WLHPSR��2IUHFH�
LQIRUPDFLµQ�VREUH�ORV�KRUDULRV�GH�IXQFLRQDPLHQWR�UHDOHV��
OD�H[LVWHQFLD�GH�FRQVXPRV�œYDPSLURŔ��HQWUH�RWURV�

6HU£�QHFHVDULR�VDEHU�VL�OD�UHG�HV�WULI£VLFD��IRUPDGR�SRU�WUHV�
FRUULHQWHV�DOWHUQDV��R�PRQRI£VLFD�SDUD� LQGLFDUOR�DV¯�HQ�HO�
DSDUDWR�GH�PHGLGD�VL�HV�TXH�HO�HTXLSR�OR�SHUPLWH�

6H�XWLOL]D�SDUD�REWHQHU�LQIRUPDFLµQ�H[WUD�VREUH�HO�FRQVXPR�
HO«FWULFR��HVSHFLDOPHQWH�SDUD�VDEHU�P£V�VREUH�HO�PRPHQWR�
HQ�HO�TXH�«VWH�WLHQH�OXJDU��DV¯�FRPR�FXDQGR�VH�GHVHH�DLVODU�
HO�FRQVXPR�GH�DOJ¼Q�HTXLSR�R�SDUWH�GH�OD�LQVWDODFLµQ�GHO�
WRWDO��3RU�HMHPSOR��FXDQGR�H[LVWD�XQD�¼QLFD�FRQH[LµQ�SDUD�
YDULRV�HGLŵFLRV�\�VH�SUHWHQGH�DLVODU�HO�FRQVXPR�GH�XQR�GH�
HOORV��R�VH�TXLHUD�DLVODU�HO� �GH�XQ�HTXLSR�HQ�FRQFUHWR�GHO�
UHVWR�GH�OD�LQVWDODFLµQ�

'H�IRUPD�KDELWXDO��HO�DQDOL]DGRU�GH�UHGHV�VH�LQVWDOD�HQ�XQ�
WDEOHUR�HO«FWULFR��TXH�SXHGH�VHU�HO�JHQHUDO�GHO�HGLŵFLR�R�
XQ� WDEOHUR� VHFXQGDULR�� GHSHQGLHQGR� VL� VH� TXLHUH� PHGLU�
UHVSHFWLYDPHQWH�HO�FRQVXPR�WRWDO�R�HO�SDUFLDO�

)LJXUD�����$QDOL]DGRU�GH�UHGHV�
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7.2.4 Analizador de gases

6XPLQLVWUD� LQIRUPDFLµQ� VREUH� HO� UHQGLPLHQWR� GH� OD� FRP-
EXVWLµQ�GH�XQD�FDOGHUD��DV¯�FRPR�ODV�FDQWLGDGHV�GH�GLVWLQ-
WRV�JDVHV�GH�HVFDSH�GH�OD�PLVPD��&2��&22��22��H�LQFOXVR�
NO[�HQ�DOJ¼Q�FDVR��

6H�XVD�FXDQGR�OD�FDOGHUD�H[LVWHQWH�VHD�VXVFHSWLEOH�GH�VHU�
FDPELDGD��\D�VHD�SRU�DQWLJ¾HGDG�R�SRUTXH�UHTXLHUD�GH�XQ�
FRPEXVWLEOH�TXH�VHD�SUHIHULEOH�VXVWLWXLU��3DUD�VX�XWLOL]DFLµQ�
VH�QHFHVLWD�TXH� OD�FDOGHUD�HVW«� IXQFLRQDQGR�\�TXH�H[LVWD�
XQ�DJXMHUR�HQ�OD�FKLPHQHD�SRU�GRQGH�LQWURGXFLU�OD�VRQGD�
GH�PHGLGD�

3RU� OR� JHQHUDO�� VH� SXHGH� UHDOL]DU� XQ� DQ£OLVLV� GH� JDVHV� D�
FXDOTXLHU� FDOGHUD�� LQGHSHQGLHQWH� GHO� FRPEXVWLEOH� TXH�
FRQVXPD��JDVµOHR��JDV�OLFXDGR��JDV�QDWXUDO��HWF��(O�WLHPSR�
GH�PHGLFLµQ�HV�LQVWDQW£QHR�

)LJXUD�����$QDOL]DGRU�GH�JDVHV�

$�FRQWLQXDFLµQ� VH�PXHVWUDQ� ORV� UHVXOWDGRV�REWHQLGRV�HQ�
XQ�DQDOL]DGRU�GH�JDVHV�

Medición Resultados

&RPEXVWLEOH *DV�1DWXUDO

O2�UHIHUHQFLD �����

CO2�P£[LPD ������

7HPSHUDWXUD�*DV�
FRPEXVWLµQ

������|&

&2�FRUUHJLGR ��SSP

O2 ������

CO ��SSP

/DPEGD��H[FHVR�GH�DLUH� ����

CO2 �����

7LUR �����PEDU

7HPSHUDWXUD�DPELHQWH �����|&

5HQGLPLHQWR ������

7DEOD�����(MHPSOR�GH�GDWRV�REWHQLGRV�FRQ�XQ�DQDOL]DGRU�GH�JDVHV�

GH�XQD�FDOGHUD�

7.2.5 Registrador de ocupación

(O� UHJLVWUR�GH�RFXSDFLµQ�SURSRUFLRQD� LQIRUPDFLµQ� VREUH�
HO� WLHPSR�TXH� UHDOPHQWH�KD�HVWDGR�RFXSDGD�XQD� VDOD�� \�
VREUH�ORV�SHULRGRV�HQ�TXH�OD�LOXPLQDFLµQ�KD�HVWDGR�R�QR�
HQFHQGLGD��6H�XWLOL]D�HQ�OXJDUHV�FRQ�VDODV�GRQGH�OD�LOXPL-
QDFLµQ�VXSRQH�XQ�FRQVXPR�LPSRUWDQWH��DTXHOODV�TXH�VHDQ�
VDODV�GH�SDVR��R�TXH�LQWHUHVH�FRQRFHU�VX�RFXSDFLµQ�UHDO�

6H�FRORFD�HQ�XQ�SXQWR�GHO�UHFLQWR�GRQGH�SXHGD�FDSWDU�OD�
LOXPLQDFLµQ�\�HO�PRYLPLHQWR��8QR�GH�ORV�VHQVRUHV�VH�FROR-
FD�HQIRFDQGR�KDFLD�HO�IRFR�GH�OX]�\�HO�RWUR�KDFLD�HO�OXJDU�
GH�RFXSDFLµQ��(O�WLHPSR�GH�PHGLFLµQ�HV�YDULDEOH�DXQTXH��
SRU�OR�JHQHUDO��VXHOH�WHQHU�XQD�GXUDFLµQ�GH�XQD�VHPDQD�

$�FRQWLQXDFLµQ�VH�PXHVWUD�XQ�HMHPSOR�GH�XQD�WDEOD�FRQ�ORV�
GDWRV�GH�LOXPLQDFLµQ�\�RFXSDFLµQ�SRU�KRUD�REWHQLGRV�SRU�
XQ�UHJLVWUDGRU�GH�RFXSDFLµQ�

Hora ON
ocupado (%)

ON
vacante (%)

ON
total (%)

���� � � �

���� � � �

���� � � �

���� � � �

���� � � �

���� � � �

���� � � �

���� � � �

���� �� 7 ��

���� �� �� ��

����� �� �� ��

����� 57 3 ��

����� �� �� ��

����� �� � ��

����� �� � ��

����� �� 2 22

����� �� � ��

7DEOD�����(MHPSOR�GH�GDWRV�REWHQLGRV�FRQ�XQ�UHJLVWUDGRU�GH�

RFXSDFLµQ�

/D�VHJXQGD�FROXPQD�UHŶHMD�HO�SRUFHQWDMH�GH�HQFHQGLGRV�
LQ¼WLOHV��HV�GHFLU�ORV�PRPHQWRV�HQ�TXH�OD�LOXPLQDFLµQ�GH�OD�
VDOD�VH�HQFRQWUDED�YDF¯D��VLQ�QDGLH�HQ�VX�LQWHULRU�
 
$�FRQWLQXDFLµQ�VH�PXHVWUD�HO�JU£ŵFR�TXH�VH�REWXYR�FRQ�ORV�
GDWRV�REWHQLGRV�SRU�XQ�UHJLVWUDGRU�GH�RFXSDFLµQ�LQVWDOD-
GR�HQ�OD�VDOD�GH�DUFKLYRV�GH�XQD�XQLYHUVLGDG�

)LJXUD�����7HUPRJUDI¯D�D�ODV�WXEHU¯DV�GH�XQD�ERPED�GH�FDORU��

(Q�OD�WHUPRJUDI¯D�DQWHULRU�VH�SXHGHQ�DSUHFLDU� ORV�SXQWRV�
FDOLHQWHV�TXH�FRLQFLGHQ�FRQ�ODV�]RQDV�PDO�DLVODGDV�

(Q� OD� VLJXLHQWH� WHUPRJUDI¯D�� UHDOL]DGD� D� XQD� FULVWDOHUD�
FRQ� GLIHUHQWHV� KRMDV� GH� FULVWDO� XQLGDV�PHGLDQWH� VLOLFRQD��
VH�SXHGH�REVHUYDU�FµPR� OD� WHPSHUDWXUD�GH� ODV� MXQWDV�HV�
FRQVLGHUDEOHPHQWH�LQIHULRU�D�OD�GHO�DPELHQWH��OD�GH�OD�SDU-
WH� LQIHULRU���SRU� OR�TXH� ODV�PD\RUHV�S«UGLGDV�GH� FDORU� VH�
SURGXFHQ�D�WUDY«V�GH�GLFKDV�MXQWDV�

)LJXUD�����7HUPRJUDI¯D�D�XQD�FULVWDOHUD�
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FXHVWLµQ�\�HQ�HO�FDVR�GH�DOXPEUDGRV�S¼EOLFRV�VH�UHDOL]DU£�
D�QLYHO�GH�FDOOH�\�VLJXLHQGR�HO�P«WRGR�GH�ORV�œQXHYH�SXQ-
WRVŔ��(O�WLHPSR�GH�PHGLFLµQ�HV�LQVWDQW£QHR�

)LJXUD�����/X[µPHWUR�

7.2.8 Otros equipos de medición

$GHP£V��H[LVWHQ�RWURV�HTXLSRV�TXH�SXHGHQ�SURSRUFLRQDU�
LQIRUPDFLµQ�

 Ř Pinzas amperimétricas:�VH�HPSOHDQ�SDUD�PHGLU� OD�
FRUULHQWH� HO«FWULFD� GH� XQ� GHWHUPLQDGR� HTXLSR� \�
GHWHUPLQDU�DV¯�VX�SRWHQFLD�

 Ř Metro: VH�HPSOHDQ�SDUD�PHGLU�GLVWDQFLDV�
 Ř &£PDUD�IRWRJU£ŵFD��SDUD�LOXVWUDU�FRQ�IRWRJUDI¯DV�HO�
UHVXOWDGR�GHO�GLDJQµVWLFR�

 Ř Grabadora:�SDUD�XQ�UHJLVWUR�GH�GDWRV�P£V�U£SLGR�

7.3 Anexo III:

Glosario 

%DODQFH�HQHUJ«WLFR��DVLJQDFLµQ�GH�FRQVXPR�GH�HQHUJ¯D�D�
HTXLSRV�� VLVWHPDV�� RSHUDFLRQHV� R� FXDOTXLHU� RWUD� GLYLVLµQ�
GH�OD�RUJDQL]DFLµQ�

%XUOHWHV��PDWHULDO�TXH� VH� LQVWDOD�SDUD�HYLWDU� LQŵOWUDFLRQHV�
SRU�ODV�YHQWDQDV�

&«OXOD�IRWRHO«FWULFD��GLVSRVLWLYR�TXH��DO�GHWHFWDU�OD�OX]�QDWX-
UDO��KDFH�TXH�OD�LOXPLQDFLµQ�VH�PDQWHQJD�DSDJDGD�

&RQVXPR�HQHUJ«WLFR��HO�FRQVXPR�HQHUJ«WLFR�GH�XQ�VLVWHPD�
HV�LJXDO�D�OD�SRWHQFLD�SRU�HO�WLHPSR�GH�XWLOL]DFLµQ��(Q�FOLPD-
WL]DFLµQ��HO� FRQVXPR�HQHUJ«WLFR�HV� LJXDO� DO�SURGXFWR�GH� OD�
SRWHQFLD��DO� WLHPSR�GH�IXQFLRQDPLHQWR�\�DO� IDFWRU�GH�FDUJD�
GH�ORV�HTXLSRV��(O�IDFWRU�GH�FDUJD�HQ�DTXHOORV�HTXLSRV�TXH�
IXQFLRQDQ�FRQWLQXDPHQWH�WLHQH�FRPR�YDORU�OD�XQLGDG��VLQ�HP-
EDUJR�HV�PHQRU�HQ�ORV�HTXLSRV�TXH�HVW£Q�FRQWURODGRV�SRU�
VHQVRUHV��7l��KXPHGDG��SUHVLµQ��HWF���\�TXH�IXQFLRQDQ�GLVFRQ-
WLQXDPHQWH�FRQ�GHWHQFLRQHV�\�DFWLYDFLRQHV�UHSHQWLQDV�

3RU�RWUR�ODGR��HO�FRQVXPR�GH�FOLPDWL]DFLµQ�HVW£�UHODFLRQDGR�FRQ�
HO�UHQGLPLHQWR�GH�ORV�HTXLSRV�GH�JHQHUDFLµQ�GH�FDORU�\�IU¯R�

Consumo energético
climatización (kWh)  Demanda energética (kWh)

Rendimiento

'H�HVWH�PRGR��DOJXQDV�GH�ODV�RSRUWXQLGDGHV�GH�UHGXFFLµQ�
GH�FRQVXPRV�HQ�FOLPDWL]DFLµQ�HVWDU£Q�UHODFLRQDGDV�FRQ�HO�
DXPHQWR�GHO�UHQGLPLHQWR�GH�ORV�HTXLSRV�R�OD�GLVPLQXFLµQ�
GH�OD�GHPDQGD�GH�FDOHIDFFLµQ�R�UHIULJHUDFLµQ�

&RQVXPRV� œYDPSLURŔ�� FRQVXPR� GH� HQHUJ¯D� GH� ORV� HTXL-
SRV� FXDQGR� QR� HVW£Q� HQ� IXQFLRQDPLHQWR�� VROR� SRU� HVWDU�
HQFKXIDGRV�

'HPDQGD�HQHUJ«WLFD��HQ�ORV�HGLŵFLRV��OD�GHPDQGD�HQHUJ«-
WLFD�HV�GH�GRV�WLSRV�

 Ř Calefacción

Qcalefacción = Qconducción + Qinfiltración – (Qradiación + Qocupación + Qequipos + Qiluminación)

 Ř (QIULDPLHQWR

Qenfriamiento = Qconducción + Qinfiltración + Qradiación + Qocupación + Qequipos + Qiluminación

'HVHPSH³R�HQHUJ«WLFR��UHVXOWDGRV�PHGLEOHV�UHODFLRQDGRV�
FRQ�OD�HŵFLHQFLD�HQHUJ«WLFD�\�HO�XVR�\�FRQVXPR�GH�OD�HQHUJ¯D�

'HWHFWRUHV� GH� SUHVHQFLD�� GLVSRVLWLYR� HQFDUJDGR� GH� FR-
QHFWDU�OD�LOXPLQDFLµQ�FXDQGR�GHWHFWD�OD�SUHVHQFLD�GH�XQD�
SHUVRQD�HQ�HVH�HVSDFLR�

'LPPHU��GLVSRVLWLYR�XVDGR�SDUD�UHJXODU�HO�YROWDMH�GH�XQD�R�
YDULDV�DPSROOHWDV�

(QYROYHQWH�W«UPLFD��VH�FRPSRQH�GH�ORV�FHUUDPLHQWRV�GHO�HGL-
ŵFLR�TXH�OR�SURWHJH�GH�ODV�FRQGLFLRQHV�FOLP£WLFDV�H[WHUQDV�

)DFWRU�GH�FDUJD��YDORU�TXH�WLHQH�HQ�FXHQWD�HO�WLHPSR�TXH�HO�
HTXLSR�IXQFLRQD�UHDOPHQWH�DO������GH�VX�SRWHQFLD�

)DFWRU�VRODU��FRFLHQWH�HQWUH�OD�FDQWLGDG�GH�HQHUJ¯D�TXH�HQ-
WUD�D�WUDY«V�GH�XQ�YLGULR�\�OD�HQHUJ¯D�VRODU�H[WHULRU�LQFLGHQWH��
$�PHQRU�IDFWRU�VRODU�PHQRUHV�VHU£Q�ODV�JDQDQFLDV�GH�FDORU�

)UHHFRROLQJ��VLVWHPD�GH�HQIULDPLHQWR�JUDWXLWR�TXH�SHUPLWH�
HQIULDU�HO�DLUH�LQWHULRU�JUDFLDV�D�ODV�PHQRUHV�WHPSHUDWXUDV�
GHO�DLUH�H[WHULRU�

,QWHUUXSWRUHV� WHPSRUL]DGRV�� LQWHUUXSWRU� TXH�� DO� SXOVDUOR��
FRQHFWD�HQ�HVWH�FDVR�OD�LOXPLQDFLµQ�\�HVW£�SURJUDPDGR�SDUD�
DSDJDUVH�GH�PDQHUD�DXWRP£WLFD�WUDV�XQ�WLHPSR�HVWDEOHFLGR�

/¯QHD�EDVH��SHU¯RGR�GH�UHIHUHQFLD�HQ�FXDQWR�D�FRQVXPRV�
GH�HQHUJ¯D�\�VX�FRVWR�\��VL�HV�SRVLEOH��VX�UHODFLµQ�FRQ�ODV�
YDULDEOHV�TXH�P£V�LQŶX\HQ�HQ�ORV�FRQVXPRV��FRPR�HO�QLYHO�
GH�DFWLYLGDG��HO�Q¼PHUR�GH�XVXDULRV��YDULDEOHV�FOLPDWROµJL-
FDV�\�RWUDV��

/RV�YDORUHV�DV¯�GHŵQLGRV�VH�GHEHQ�HPSOHDU�FRPR�UHIHUHQ-
FLD�SDUD� HO� F£OFXOR�GH� ORV� DKRUURV�TXH� VH�GHULYHQ�GH� ODV�
PHMRUDV�SURSXHVWDV�

7HUPRSDQHO��VLVWHPD�GH�GRV�R�P£V�YLGULRV�KHUP«WLFDPHQ-
WH�VHOODGRV�

7UDQVPLWDQFLD� W«UPLFD��HQHUJ¯D�TXH�DWUDYLHVD� ORV�PDWHULD-
OHV�TXH�IRUPDQ�OD�HQYROYHQWH�

9£OYXODV�WHUPRVW£WLFDV��VLUYHQ�SDUD�FRQWURODU�OD�WHPSHUDWX-
UD�TXH�HPLWHQ�ORV�HOHPHQWRV�WHUPLQDOHV�

9DULDGRU�GH�IUHFXHQFLD��VLVWHPD�TXH�FRQWUROD�OD�YHORFLGDG�
GH� IXQFLRQDPLHQWR�GH� XQ�PRWRU� D� WUDY«V�GH� OD� YDULDFLµQ�
IUHFXHQFLD�GH�OD�HQHUJ¯D�TXH�DOLPHQWD�DO�PRWRU�

*U£ŵFR�����(MHPSOR�GH�UHVXOWDGR�JU£ŵFR�REWHQLGR�FRQ�XQ�

UHJLVWUDGRU�GH�RFXSDFLµQ�

3XHGHQ�REVHUYDUVH�GLYHUVRV�HQFHQGLGRV�GXUDQWH�OD�MRUQD-
GD�ODERUDO��$GHP£V�HV�GHVWDFDEOH�TXH�GXUDQWH�OD�QRFKH�OD�
OX]�SHUPDQHFH�HQFHQGLGD�

7.2.6 Termoflujómetro

(O�XVR�GHO�WHUPRŶXMµPHWUR�D\XGD�D�GHWHUPLQDU�OD�WUDQVPL-
WDQFLD�W«UPLFD�GH�XQ�PXUR��0LGH�HO�ŶXMR�GH�FDORU�D�WUDY«V�
GH�XQ�FHUUDPLHQWR�D�SDUWLU�GH�ODV�WHPSHUDWXUDV�GH�ORV�DP-
ELHQWHV� LQWHUQR�\�H[WHUQR� MXQWR�FRQ� OD� WHPSHUDWXUD�GH� OD�
SDUHG�LQWHUQD��3DUD�PHGLU�HVWDV�WHPSHUDWXUDV�HVWH�HTXLSR�
YLHQH�SURYLVWR�GH�XQD�VRQGD�LQDO£PEULFD�\�RWUD�VRQGD�FRQ�
FXDWUR�VHQVRUHV�

3DUD� XQ� UHVXOWDGR� P£V� DGHFXDGR� VH� UHFRPLHQGD� KDFHU�
HVWD�PHGLGD�HQ�LQYLHUQR�FXDQGR�HO�FHQWUR�HGXFDWLYR�HVW£�
VLHQGR�FDOHIDFFLRQDGR��

7.2.7 Luxómetro

(O� OX[µPHWUR� VXPLQLVWUD� LQIRUPDFLµQ� VREUH� HO� QLYHO� GH�
LOXPLQDFLµQ�GH�XQ�UHFLQWR�R�XQD�FDOOH��SHUPLWLHQGR�DQD-
OL]DU�VX�FRQIRUPLGDG�FRQ�ORV�QLYHOHV�GH�LOXPLQDFLµQ�UHFR-
PHQGDGRV� \�R� QHFHVDULRV�� 3HUPLWH� GHWHFWDU� VLWXDFLRQHV�
GH� VREUHLOXPLQDFLµQ� SRU� OD� LQVWDODFLµQ� GH� DPSROOHWDV�
FRQ�SRWHQFLDV�VXSHULRUHV�D� ODV�QHFHVDULDV�TXH�HOHYDQ�HO�
FRQVXPR��DV¯�FRPR�WDPEL«Q� LGHQWLŵFDU�VHFWRUHV�FRQ� LOX-
PLQDFLµQ�EDMR�QRUPD��

/DV�PHGLGDV�GH�OX[RPHWU¯D�VH�UHDOL]DU£Q�HQ�HVSDFLRV�GH�
FRQVXPR�SHUPDQHQWH�R�Y¯DV�WLSR�SDUD�KDFHU�XQ�PXHVWUHR�
GH� WRGD� OD� LQVWDODFLµQ�� (Q�HO� FDVR�GH� OXJDUHV�GH� FRQVX-
PR�SHUPDQHQWH�� VH� UHDOL]DU£� HQ� HO� SXQWR�GH� WUDEDMR� HQ�
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