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Resumen

(FXDGRU�� GHELGR� D� VX� XELFDFLyQ� JHRJUi¿FD�� FXHQWD� FRQ� LUUDGLDFLyQ� VRODU� GH�
DGHFXDGD� LQWHQVLGDG� \� GXUDFLyQ� SDUD� DSOLFDFLRQHV� HQHUJpWLFDV�� (VWD� HQHUJtD�
SXHGH�VHU�DSURYHFKDGD�SDUD�OD�SURGXFFLyQ�GH�HQHUJtD�HOpFWULFD�D�QLYHO�UHVLGHQFLDO�
H� LQGXVWULDO� UHVXOWDQGR� VHU�� EDMR� FLHUWDV� FRQGLFLRQHV�� PiV� HFRQyPLFD� TXH� OD�
FRQVXPLGD� GHVGH� OD� UHG� HOpFWULFD� QDFLRQDO�� (Q� HVWH� DUWtFXOR�� FRQ� EDVH� D� ORV�
UHVXOWDGRV� REWHQLGRV� XVDQGR� 5(76FUHHQ�� VH� PXHVWUDQ� ODV� FDUDFWHUtVWLFDV� TXH�
GHEHUiQ� WHQHU� HO� VLVWHPD� IRWRYROWDLFR� UHVLGHQFLDO�� VX� SURGXFFLyQ� HOpFWULFD� \�
DQiOLVLV� HFRQyPLFR� SDUD� HO� UHWRUQR� GH� OD� LQYHUVLyQ� LQLFLDO�� 7UHV� KLSyWHVLV� VRQ�
SODQWHDGDV�WRPDQGR�HQ�FRQVLGHUDFLyQ��XQ�QHW�PHWHULQJ�FRQ�OD�HPSUHVD�HOpFWULFD�
GH�GLVWULEXFLyQ��HO�FRQVXPR�HOpFWULFR�PHGLR�PHQVXDO�GH�FOLHQWHV�UHVLGHQFLDOHV�HQ�
OD�FLXGDG�GH�*XD\DTXLO��\�OD�LUUDGLDFLyQ�VRODU�GH�OD�ORFDOLGDG��$GHPiV��SDUD�ORV�
FiOFXORV�GH�VLPXODFLyQ�VH�WRPD�HQ�FXHQWD�XQ�FRVWR�PHQRU�GH�FDGD�N:K�SURGXFLGR�
SRU�HO�VLVWHPD�IRWRYROWDLFR�HQ�UHIHUHQFLD�DO�RIHUWDGR�SRU�OD�HPSUHVD�GH�GLVWULEXFLyQ�
HOpFWULFD�\�DVt�DQDOL]DU�OD�IDFWLELOLGDG�HFRQyPLFD�GH�OD�*ULG�3DULW\�HQ�OD�FLXGDG�GH�
HVWXGLR��

Palabras Clave:�$QiOLVLV�(FRQyPLFR��$WODV�6RODU�GHO�(FXDGRU��*ULG�3DULW\��1HW�
PHWHULQJ��

Abstract

(FXDGRU�GXH�WR�JHRJUDSKLFDO� ORFDWLRQ�� LW�KDV�D�YHU\�JRRG�LQVRODWLRQ�LQ�LQWHQVLW\�
DQG� GXUDWLRQ�� 7KLV� HQHUJ\� FDQ� EH� KDUQHVVHG� WR� SURGXFH� HOHFWULFLW\� IRU� KRPH�
DQG� LQGXVWULHV�� ,Q� IDFW�� WKLV� NLQG� RI� HQHUJ\� FRXOG� EH� PRUH� HFRQRPLFDO� WKDQ�
WUDGLWLRQDOO\� FRQVXPHG� IURP� WKH� QDWLRQDO� JULG�� 7KLV� DUWLFOH� XVLQJ� 5HWVFUHHQ� LW�
VKRZV�D�VLPXODWLRQ�RI�WKH�FKDUDFWHULVWLFV�WKDW�VKRXOG�EH�KDYH�WKH�UHVLGHQWLDO�39�
V\VWHP�� WKH� HOHFWULFLW\� SURGXFWLRQ� DQG� HFRQRPLF� DQDO\VLV� IRU� WKH� UHWXUQ� RI� WKH�
LQLWLDO�LQYHVWPHQW�FRQVLGHULQJ�HDFK�K\SRWKHVLV�D�QHW�PHWHULQJ�ZLWK�WKH�GLVWULEXWLRQ�
XWLOLW\��WKH�HOHFWULFLW\�FRQVXPSWLRQ�DYHUDJH�SHU�PRQWK�UHVLGHQWLDO�LQ�WKH�*XD\DTXLO�
FLW\� UHVLGHQWLDO�FXVWRPHUV�DQG�VRODU� LQVRODWLRQ�RI� WKH� WRZQ��)XUWKHUPRUH�� LQ� WKH�
DQDO\VLV�DQG�FDOFXODWLRQV�ZHUH�DVVXPHG�D�ORZHU�FRVW�RI�HDFK�N:K�SURGXFHG�E\�WKH�
39�V\VWHP�LQ�RUGHU�WR�FRPSDUH�WKH�FRVWV�ZLWK�WKH�WUDGLWLRQDO�HOHFWULFLW\�FRPSDQ\�
DQG�WKXV�DQDO\VH�WKH�IHDVLELOLW\¶V�*ULG�3DULW\�LQ�WKH�FLW\�VWXG\�
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Introducción

*ULG� 3DULW\� �*3�� HV� XQ� WpUPLQR� TXH� VH�
KD� YHQLGR� GLIXQGLHQGR� ORV� ~OWLPRV� FLQFR�
DxRV� GHELGR� D� OD� WHQGHQFLD� HFRQyPLFD�
D� OD� GLVPLQXFLyQ� HQWUH� ORV� SUHFLRV� GH� OD�
HQHUJtD� HOpFWULFD� TXH� SURYLHQHQ� GH� IXHQWHV�
FRQYHQFLRQDOHV� \� DTXHOODV� SURYHQLHQWHV� GH�
)XHQWHV�GH�(QHUJtD�5HQRYDEOH��)(5���

/D�DSOLFDELOLGDG�GH�*3�GHSHQGH�EiVLFDPHQWH�
GH� WUHV� SDUiPHWURV�� OD� LUUDGLDFLyQ� VRODU�� HO�
SUHFLR�GH�OD�HOHFWULFLGDG�HQ�HO�OXJDU�GH�HVWXGLR�
\� HO� FRVWR� GH� ORV� VLVWHPDV� IRWRYROWDLFRV�
�6)���(VWRV�D\XGDUiQ�D�RSWLPL]DU�HO�PRGHOR�
PDWHPiWLFR� *3� H[SUHVDGR� HQ� IXQFLyQ� GHO�
&RVWR� 1LYHODGR� GH� OD� (OHFWULFLGDG�� /&2(�
�SRU�VXV�VLJODV�HQ�LQJOpV���

/D�FODYH�HVWi� HQ� UHGXFLU� FRVWRV�\�DXPHQWDU�
LQJUHVRV�� OD� HFXDFLyQ� ���� PXHVWUD� HQ�
HO� QXPHUDGRU� WRGRV� ORV� FRVWRV� DQXDOHV�
DVRFLDGRV�HQ�OD�DGTXLVLFLyQ�\�PDQWHQLPLHQWR�
GHO�6)��PLHQWUDV�TXH�HO�GHQRPLQDGRU�GHQRWD�
OD� JHQHUDFLyQ� DQXDO� GH� HOHFWULFLGDG� D� SDUWLU�
GH� )(5�� 8Q� DQiOLVLV� GLPHQVLRQDO� PXHVWUD�
TXH�HQ�OD�PHQFLRQDGD�HFXDFLyQ�VH�REWLHQHQ�
YDORUHV� GH� XQLGDG� PRQHWDULD� SRU� FDGD�
NLORZDWW�KRUD�>��N:K@��

6L�HO�FRVWR�GH�FDGD�N:K�REWHQLGR�HQ�����HV�
PiV�UHQWDEOH�FRPSDUDGR�FRQ�HO�FRVWR�¿QDO�GH�
FDGD�N:K�RIHUWDGR�SRU�OD�HPSUHVD�HOpFWULFD�
GH�GLVWULEXFLyQ�ORFDO��HQWRQFHV�VH�ORJUD�OD�*3�
GXUDQWH� HO� WLHPSR� GH� YLGD� GHO� 6)� �%UH\HU��
*HUODFK��0XHOOHU��%HKDFNHU�\�0LOQHU��������
'HOIDQWL��2OLYLHUL�\��7XUWXUUR��������

���

���

���

'RQGH� FDGD� VLJOD� UHSUHVHQWD� ODV� VLJXLHQWHV�
FDQWLGDGHV�

CapEx��JDVWRV�GH�FDSLWDO��

O&M��FRVWR�GH�PDQWHQLPLHQWR�\�RSHUDFLyQ�
DQXDO��

Enet��UHQGLPLHQWR�QHWR�GH�HQHUJtD�HOpFWULFD��

cfr��IDFWRU�GH�DQXDOLGDG��

WACC�� 3URPHGLR� SRQGHUDGR� GHO� &RVWR� GH�
&DSLWDO�

N��7LHPSR�GH�YLGD�GHO�6LVWHPD�)RWRYROWDLFR�
�6)���

Kins��&RVWR�DQXDO�GHO� VHJXUR�HQ�SRUFHQWDMH�
GHO�&DS([�

E��FDSLWDO�DSRUWDGR�SRU�ORV�DFFLRQLVWDV��

D��GHXGD�¿QDQFLHUD�FRQWUDtGD��

KE��FRVWR�GH�UHWRUQR�(��

KD��FRVWR�GH�GHXGD��

(Q�XQ�UHSRUWH�UHDOL]DGR�SRU�(FODUHRQ��������
TXH�DQDOL]D�OD�DFWXDO�IDFWLELOLGDG�GH�OD�*ULG�
3DULW\� SDUD� SURGXFFLyQ� HOpFWULFD� D� JUDQ�
HVFDOD�� FRQ� XQ� 6)� FX\D� SRWHQFLD� HV� GH� ���
0:�� GLFKR� HVWXGLR�PXHVWUD� XQ� DQiOLVLV� HQ�
VHLV�SDtVHV��&KLOH��,WDOLD��0p[LFR��0DUUXHFRV��
7XUTXtD� \� ((88�� &RQFOX\HQGR� TXH� HQ�
&KLOH�HV�SRVLEOH�OD�*3�D�JUDQGH�HVFDOD�\�VLQ�
LQFHQWLYRV�HVWDWDOHV��GHELGR�DO�DOWR�FRVWR�ORFDO�
GH� OD�HOHFWULFLGDG�\� OD�H[FHOHQWH� LUUDGLDFLyQ�
VRODU� HQ� HVWH� SDtV�� 3RU� RWUD� SDUWH�� ORV� TXH�
HVWiQ�SUy[LPRV�D�ORJUDU�HVWH�WLSR�GH�*3�VRQ�
0DUUXHFRV�� ,WDOLD� \� 0p[LFR�� QR� REVWDQWH��
GHSHQGHUi� GH� OD� HYROXFLyQ� GHO� FRVWR� GH� OD�
HOHFWULFLGDG� \� GH� ODV� QRUPDWLYDV� ORFDOHV� GH�
FDGD�XQD�GH�HVWDV�QDFLRQHV��������������������

6LQ� HPEDUJR�� HO� REMHWLYR� SULQFLSDO� GHO�
SUHVHQWH�DUWtFXOR�HV�GHPRVWUDU�OD�IDFWLELOLGDG�
GH� LQVWDODU� XQ� 6)� D� QLYHO� UHVLGHQFLDO� HQ�
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OD� FLXGDG� GH� *XD\DTXLO� SDUD� ORJUDU� XQD�
*3�� FRQVLGHUDQGR� ORV� WUHV� SDUiPHWURV�
DQWHULRUPHQWH�\D�PHQFLRQDGRV��

3DUD� HVWH� ¿Q� VH� SODQWHDQ� ODV� VLJXLHQWHV��
KLSyWHVLV�

   +LSyWHVLV� ��� &RQVLGHUDU� OD� IDFWLELOLGDG�
DFWXDO�GH�XQ�6)�HQ�HO�XPEUDO�GH�SUHFLRV�
GH� OD�HOHFWULFLGDG��&XDQGR�HO�SUHFLR�GH�
HOHFWULFLGDG� D� SDUWLU� GHO� 6)� VHD� LJXDO�
DO� SUHFLR� RIHUWDGR� SRU� OD� HPSUHVD� GH�
GLVWULEXFLyQ�ORFDO��

   +LSyWHVLV� ���$QDOL]DU� HFRQyPLFDPHQWH�
OD� IDFWLELOLGDG� DFWXDO� GH� XQ� 6)� FX\R�
FRVWR�GH�SURGXFFLyQ�GH�XQ�N:K�VHD�LJXDO�
D�����GH�GyODU��HV�GHFLU��PHQRU�DO�SUHFLR�
UHIHUHQFLDO� GH� OD� HPSUHVD� GLVWULEXLGRUD�
ORFDO��DGHPiV�GH�FRQVLGHUDU�XQ�LQFHQWLYR�
HVWDWDO�LQLFLDO�GHO�����GHO�YDORU�WRWDO�GHO�
6)����

   +LSyWHVLV� ���$QDOL]DU� HFRQyPLFDPHQWH�
OD� IDFWLELOLGDG� DFWXDO� GH� XQ� 6)� FX\R�
FRVWR�GH�SURGXFFLyQ�GH�XQ�N:K�VHD�LJXDO�
D�����GH�GyODU��HV�GHFLU��PHQRU�DO�SUHFLR�
UHIHUHQFLDO� GH� OD� HPSUHVD� GLVWULEXLGRUD�
ORFDO�� 6H� FRQVLGHUD� XQ� LQFHQWLYR�
HVWDWDO�SRU�FDGD�N:K�VREUDQWH�TXH�VHD�
DOPDFHQDGR�HQ�ODV�OtQHDV�GH�WUDQVPLVLyQ�
OXHJR� GHO� UHVSHFWLYR� DXWRFRQVXPR�
UHVLGHQFLDO��6H�WRPD�HQ�FXHQWD�HO�PLVPR�
SUHFLR�GH�OLFLWDFLyQ�SDUD�HPSUHVDV�������
�86'�N:K�

Metodología

3DUD� ORJUDU� HO� REMHWLYR� SODQWHDGR� VH� KDQ�
UHDOL]DGR�ODV�VLJXLHQWHV�DFWLYLGDGHV��

   ,UUDGLDFLyQ� VRODU�� 6H� KDQ� FRQVLGHUDGR�
GRV� IXHQWHV� PHWHRUROyJLFDV�� XQD� GHO�
WLSR� LQ� VLWX� UHJLVWUDGD� SRU� OD� HVWDFLyQ�
PHWHRUROyJLFD� GHO� /DERUDWRULR� GH�
)XHQWHV�5HQRYDOHV�GH�(QHUJtDV�±�(VSRO�
�)5((�(632/�� \� RWUD� GH� OD� EDVH� GH�
GDWRV�5(76FUHHQ��

   3UHFLR�GH�OD�HOHFWULFLGDG��6H�KD�UHYLVDGR�
HO� ~OWLPR� LQIRUPH� HVWDGtVWLFR� GH�
HOHFWULFLGDG�\�UHIHUHQFLDGR�HO�SUHFLR�GH�
FDGD� N:K� HQ� *XD\DTXLO�� DVt� FRPR� HO�
FRQVXPR�PHGLR�PHQVXDO�SDUD�HO�DQiOLVLV�
GH�OD�VLPXODFLyQ�

   &RWL]DFLRQHV�� 6H� KD� FRWL]DGR� D�
QLYHO� QDFLRQDO� GH� 6)� TXH� LQFOX\H� VX�
LQVWDODFLyQ�\�SXHVWD�HQ�RSHUDFLyQ��

   3DUD�ODV�VLPXODFLRQHV�VH�KD�FRQVLGHUDGR�
XQ�QHW�PHWHULQJ��HV�GHFLU��HQ�WLHPSR�GH�
VREUHSURGXFFLyQ� VH� XWLOL]D� ODV� OtQHDV�
GH� GLVWULEXFLyQ� HOpFWULFD� FRPR� XQ�
GLVSRVLWLYR�GH�DOPDFHQDPLHQWR��

   6H� KD� GLPHQVLRQDGR� XQ� 6)�� FRQ� XQD�
SRWHQFLD� PD\RU� D� OD� UHTXHULGD� FRQ� OD�
¿QDOLGDG�GH�TXH�VH�JDUDQWLFH�HO�SURPHGLR�
GH� FRQVXPRV� HOpFWULFRV� GH� XQD� IDPLOLD�
HQ� OD� FLXGDG� GH� HVWXGLR��$O� H[FHGHQWH�
GH�HQHUJtD�TXH�QR�VH�DXWRFRQVXPD�VH�OH�
DSOLFDUi�QHW�PHWHULQJ��

   6H�DQDOL]D�OD�IDFWLELOLGDG�HFRQyPLFD�GH�
FDGD�XQD�GH�ODV�KLSyWHVLV�SODQWHDGDV�FRQ�
D\XGD�GH�ODV�VLPXODFLRQHV�HMHFXWDGDV�HQ�
5(76FUHHQ����

Resultados
Irradiación solar de Guayaquil. 

(Q� HO� DQiOLVLV� GH� %DU]ROD� ������� PXHVWUD�
TXH�HO�SURPHGLR�GH� OD�GXUDFLyQ�GH� ORV�GtDV�
HQ�OD�FLXGDG�GH�*XD\DTXLO�VRQ�PiV�HVWDEOHV�
FRQ�UHVSHFWR�D�OD�PHGLD�����KRUDV���HV�GHFLU��
FRQ�SRFD�GLVSHUVLyQ�HQ�FRPSDUDFLyQ�FRQ�XQD�
FLXGDG�XELFDGD�HQ�(XURSD��

/D� )LJXUD� �� PXHVWUD� HO� FRQWUDVWH� GH� OD�
LUUDGLDFLyQ�SURPHGLR�PHQVXDO� HQ� OD� FLXGDG�
GH�*XD\DTXLO�D�SDUWLU�GH�GRV�IXHQWHV��

   )5((�(632/� FX\D� HVWDFLyQ�
PHWHRUROyJLFD�UHJLVWUy�PHGLFLRQHV�FDGD�
���PLQXWRV�GXUDQWH�WRGR�HO�������HQ�HO�
&DPSXV�*XVWDYR�*DOLQGR��
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   5(76FUHHQ�� SUR\HFWR� FDQDGLHQVH�
TXH� FXHQWD� FRQ� XQD� EDVH� GH� GDWRV� GH�
SULQFLSDOHV� HVWDFLRQHV� PHWHRUROyJLFDV�
GH�DHURSXHUWRV��1$6$�\�RWURV������

Precio de Electricidad en Guayaquil

(O�SUHFLR�PHGLR�GH�FDGD�N:K�HQ� OD�FLXGDG�
GH�*XD\DTXLO�VHJ~Q�HO�~OWLPR�LQIRUPH�GH�ODV�
HVWDGtVWLFDV� GHO� VHFWRU� HOpFWULFR� �&RQHOHF��
������HV�SUHVHQWDGR�HQ�OD�¿JXUD����

3RU� RWUD� SDUWH�� OD� WHQGHQFLD� SURPHGLR� GHO�
FRQVXPR� PHGLR� PHQVXDO� HQ� OD� FLXGDG�
GH� *XD\DTXLO� HQ� ORV� ~OWLPRV� ��� DxRV� HV�
PRVWUDGD�HQ�OD�¿JXUD���

Costo de los SF

6HJ~Q� HO� ~OWLPR� UHSRUWH� ����� GHO�
'HSDUWDPHQWR� GH� (QHUJtD� GH� ORV� (VWDGRV�
8QLGRV��6XQ6KRW��������H[LVWH�XQD�WHQGHQFLD�
D� OD� EDMD� GHO� SUHFLR� GH� XQ�6)� HQ�86$��(Q�
HO� SHULRGR� ����±����� VH� KD� UHSRUWDGR� XQD�
GLVPLQXFLyQ�HQWUH�HO����\������(Q�HO�������D�
QLYHO�UHVLGHQFLDO��VH�UHSRUWy�XQ�YDORU�GH�������
SRU�FDGD�YDWLR� LQVWDODGR�GH�XQ�6)��3RU�RWUD�
SDUWH�� VHJ~Q� OD�PRGHODFLyQ� HQ� HVWH� UHSRUWH�
MXVWL¿FD� OD� YDULDFLyQ� GH� SUHFLRV� FRQ� RWURV�
SDtVHV�� SRU� HMHPSOR�� PiV� HFRQyPLFR� SDUD�
HO� FDVR� DOHPiQ�� GHELGR� D� OD� LQFLGHQFLD� GHO�
FRVWR�WDQWR�GHO�VRIWZDUH�\�SXHVWD�HQ�PDUFKD��
\D� TXH� HO� FRVWR� GHO� KDUGZDUH� HQ� DPERV� \�

Figura 1.�&RQWUDVWH� HQWUH� GRV� IXHQWHV� GH�PHGLD�PHQVXDO� GH� LUUDGLDFLyQ�
VRODU�JOREDO�HQ�*XD\DTXLO�

Figura 2.� (YROXFLyQ� GH� ORV� SUHFLRV� GH� HOHFWULFLGDG� HQ� OD� FLXGDG� GH�
*XD\DTXLO�HQ�HO�GHFHQLR�����������

$QiOLVLV�WpFQLFR�\�ÀQDQFLHUR�GH�JULG�SDULW\�UHVLGHQFLDO�FRQ�IXHQWH�GH�HQHUJtD�VRODUBarzola, J.; Rubini L.
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RWURV�SDtVHV�HV�VLPLODU���$GLFLRQDOPHQWH��ODV�
SUR\HFFLRQHV�LQGLFDQ�TXH�HO�SUHFLR�GH�HVWRV�
VLVWHPDV�D�QLYHO� UHVLGHQFLDO�FRQWLQXDUi�D� OD�
EDMD��VHJ~Q�VH�PXHVWUD�HQ�OD�¿JXUD���

Simulaciones con RETSCreen del SF

(Q� FDGD� XQD� GH� ODV� VLJXLHQWHV� KLSyWHVLV�
VH� KD� FRQVLGHUDGR� XQ� FRQVXPR� SURPHGLR�
PHQVXDO�HQ�*XD\DTXLO�GH��������N:K�\�HO�
SUHFLR�PHGLR�GH� FDGD�N:K�� FRPSUDGR�D� OD�
HPSUHVD� GLVWULEXLGRUD�� GH� ������� $GHPiV��
VH� KD� UHIHUHQFLDGR� OD� WDVD� SURPHGLR� DQXDO�
GH� LQÀDFLyQ� ����� HQ� ����� �%&(�� �������
7DPELpQ� VH� KD� FRQVLGHUDGR� XQ� FRVWR� DQXDO�
GH�SULPD�GH�XQ�VHJXUR�SRU�PDQWHQLPLHQWR�GH�

���86'��(O�FRVWR�GHO�6)�SXHVWD�HQ�PDUFKD�
VHJ~Q�FRWL]DFLyQ��QDFLRQDO�HV�GH�������86'��
6H� DVXPLy� HO� WLHPSR� GH� YLGD� GHO� SUR\HFWR�
LJXDO�DO�GH� ORV�SDQHOHV�VRODUHV��HV�GHFLU�����
DxRV��

/DV� SULQFLSDOHV� FDUDFWHUtVWLFDV� GHO� 6)� TXH�
JDUDQWL]D� OD� SURGXFFLyQ� GHPDQGDGD� D�
QLYHO� UHVLGHQFLDO� VRQ�� ��� SDQHOHV� VRODUHV�
PRQRFURPiWLFRV� GH� ���� Z� FDGD� XQR��
SRWHQFLD� WRWDO� QRPLQDO� GH� ����� N:S�� XQ�
LQYHUVRU�GH��N:��FRQ�XQD�LQFOLQDFLyQ�GH��o��
HVWUXFWXUD�¿MD��HO�6)�RFXSDUi�XQ�iUHD�GH����
P2�� SURGXFFLyQ� PHQVXDO� SURPHGLR� ������
N:K�\�DFXPXODGR�DQXDO������N:K��

Figura 3.� 3URPHGLR� PHQVXDO� GH� FRQVXPRV� N:K� HQ� OD� FLXGDG� GH�
*XD\DTXLO�HQ�HO�GHFHQLR����������

Figura 4.�7HQGHQFLD�HQ�OD�SUR\HFFLyQ�GH�SUHFLRV�SRU�FDGD�YDWLR�LQVWDODGR�GH�6)�
�6XQ6KRW�������

$QiOLVLV�WpFQLFR�\�ÀQDQFLHUR�GH�JULG�SDULW\�UHVLGHQFLDO�FRQ�IXHQWH�GH�HQHUJtD�VRODUBarzola, J.; Rubini L.
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Hipótesis 1:

/RV� UHVXOWDGRV� GH� OD� VLPXODFLyQ� PXHVWUDQ�
XQD�7DVD�,QWHUQD�GH�5HWRUQR��7,5��QHJDWLYD�
LJXDO� D� ������� (O� SDJR� VLPSOH� GH� UHWRUQR�
GH� FDSLWDO� HV�GH������ DxRV�� \� HO� UHSDJR�GHO�
FDSLWDO�HV�PD\RU�D� OD�YLGD�GHO�SUR\HFWR��/D�
¿JXUD���PXHVWUD�HO�ÀXMR�GH�FDMD�DFXPXODGR�
GH�HVWD�KLSyWHVLV�

Hipótesis 2:

/RV� UHVXOWDGRV� GH� OD� VLPXODFLyQ� PXHVWUDQ�
XQD�7DVD�,QWHUQD�GH�5HWRUQR��7,5��SRVLWLYD�
GHO�����(O�SDJR�VLPSOH�GH�UHWRUQR�GH�FDSLWDO�
HV� GH� ����� DxRV�� \� HO� UHSDJR� GHO� FDSLWDO� HV�
GH������DxRV��/D�¿JXUD���PXHVWUD�HO�ÀXMR�GH�
FDMD�DFXPXODGR�GH�HVWD�KLSyWHVLV�

Hipótesis 3:

/RV� UHVXOWDGRV� GH� OD� VLPXODFLyQ� PXHVWUDQ�
XQD� 7DVD� ,QWHUQD� GH� 5HWRUQR� SRVLWLYD� GHO�
������(O�SDJR�VLPSOH�GH�UHWRUQR�GH�FDSLWDO�
HV�GH������DxRV��<�HO� UHSDJR�GHO� FDSLWDO� HV�
GH������DxRV��/D�¿JXUD���PXHVWUD�HO�ÀXMR�GH�
FDMD�DFXPXODGR�GH�HVWD�KLSyWHVLV�

Discusión

Irradiación solar de Guayaquil

(Q�OD�¿JXUD���VH�HYLGHQFLD�XQ�DGHFXDGR�QLYHO�
GH� LUUDGLDFLyQ� VRODU� JOREDO� HQ� *XD\DTXLO��
\� DPEDV� IXHQWHV� SUHVHQWDQ� XQD� VLPLODU�
WHQGHQFLD��GH�DKt�TXH�VH�KD�XWLOL]DGR�OD�EDVH�
GH�GDWRV�GH�5(76FUHHQ�SDUD�OD�DSUR[LPDFLyQ�

Figura 5.�)OXMR�GH�FDMD�DFXPXODGR�GH�OD�YLDELOLGDG�¿QDQFLHUD�SDUD�OD�KLSyWHVLV��

Figura 6.�)OXMR�GH�FDMD�DFXPXODGR�GH�OD�YLDELOLGDG�¿QDQFLHUD�SDUD�OD�KLSyWHVLV��
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GH� ODV� VLPXODFLRQHV�� � (O� PHV� FRQ� PD\RU�
SRWHQFLDO� HQHUJpWLFR� HV� VHSWLHPEUH�� TXH�
VREUHSDVD� ORV� �� N:K�P�� GLDULDPHQWH��
0LHQWUDV�TXH�HO�PiV�EDMR�HV�HQHUR��TXH�HVWi�
FHUFDQR�D�ORV���N:K�P��SRU�GtD��

Precio de la electricidad en Guayaquil

$� QLYHO� QDFLRQDO�� *XD\DTXLO� HV� OD� FLXGDG�
HQ�OD�TXH�VH�FRQVXPH�PiV�HQHUJtD�HOpFWULFD�
GHELGR�D�VX�XELFDFLyQ�JHRJUi¿FD�FRVWHUD�\�D�
ODV�DFWLYLGDGHV�LQGXVWULDOHV�TXH�VH�HIHFW~DQ��
$� SHVDU� GH� TXH� HQ� ORV� ~OWLPRV� DxRV� VH� KD�
WHQLGR� XQ� LQFUHPHQWR� HQ� HO� SUHFLR� GH� FDGD�
N:K� D� QLYHO� UHVLGHQFLDO�� VLJXH� VLHQGR� VX�
FRVWR� HFRQyPLFR� LQIHULRU� HQ� � FRPSDUDFLyQ�
GH�RWUDV�FLXGDGHV�GH�OD�UHJLyQ�VXGDPHULFDQD��

Simulaciones con RETSCreen del SF

'H� ODV� WUHV� KLSyWHVLV� SODQWHDGDV�� OD� WHUFHUD�
SUHVHQWD�XQ�PHMRU�UHWRUQR�HFRQyPLFR�FRPR�
VH�PXHVWUD� HQ� OD� ¿JXUD� ��� 1R� REVWDQWH�� VH�
UHTXLHUH� GH� XQ� LQFHQWLYR� HVWDWDO� SRU� FDGD�
N:K�GHSRVLWDGR�HQ�ODV�OtQHDV�GH�GLVWULEXFLyQ�
TXH�D\XGDUi�DO�SDJR�GH�OD�LQYHUVLyQ�LQLFLDO��
/D� VHJXQGD� KLSyWHVLV� SUHVHQWD� XQD� 7,5�
SRVLWLYD�SHUR�SRFR�OODPDWLYD�GHVGH�HO�SXQWR�
GH� YLVWD� ¿QDQFLHUR� \D� TXH� HVWi� SRU� GHEDMR�
GHO� YDORU� GH� OD� LQÀDFLyQ��<� SRU� ~OWLPR�� OD�
SULPHUD� KLSyWHVLV� FRQVLGHUD� XQ� SUHFLR� GH�

HOHFWULFLGDG�GH�)(5�LJXDO�DO�TXH�HV�RIHUWDGR�
SRU� OD� HPSUHVD� HOpFWULFD� GH� GLVWULEXFLyQ��
GiQGRQRV� FRPR� UHVXOWDGR� GH� OD� VLPXODFLyQ�
XQD�7,5�QHJDWLYD�\�SRU�HQGH�QR�IDFWLEOH��

Conclusiones

'H�ODV�VLPXODFLRQHV�H[SXHVWDV�QRWDPRV�TXH�
OD�*3�QR� HV� WRGDYtD� IDFWLEOH� HQ�*XD\DTXLO��
(VWR�VH�GHEH�SULQFLSDOPHQWH�DO�EDMR�FRVWR�GHO�
N:K�GH�HOHFWULFLGDG�\�OD�SRFD�GLIXVLyQ�GH�ORV�
6)�D�QLYHO�UHVLGHQFLDO�HQ�HO�(FXDGRU��

3RU�RWUD�SDUWH��GH�H[LVWLU�XQ�LQFHQWLYR�HVWDWDO�
VH� SRGUtD� PHMRUDU� HO� HVFHQDULR� FRPR� OR�
QRWDPRV�HQ�ODV�KLSyWHVLV���\����DGHPiV�GH�TXH�
FRQ� OD�GLIXVLyQ�GH�6)�D\XGDUtD�D�GLVPLQXLU�
HO�FRVWR�GH�LQYHUVLyQ�LQLFLDO�RIHUWDGR�SRU�ODV�
HPSUHVDV�ORFDOHV�HQ�OLEUH�PHUFDGR���

7DPELpQ� HV� HPLQHQWH� XQD� QRUPDWLYD� TXH�
UHJXOH� OD� FRQH[LyQ� GHO� 6)� D� ODV� OtQHDV�
GH� GLVWULEXFLyQ�� SDUD� HYLWDU� SUREOHPDV�
GH� LQHVWDELOLGDG� HQ� HO� VLVWHPD� QDFLRQDO�
�LQWHUFRQHFWDGR��

/RV� DQiOLVLV� GH� HVWH� WUDEDMR� SXHGHQ� VHU�
UHSOLFDGRV� HQ� RWUDV� FLXGDGHV� GHO� SDtV� TXH�
FXHQWDQ�FRQ�PD\RU�LUUDGLDFLyQ�VRODU�VHJ~Q�HO�
PDSD� VRODU� �&RQHOHF��������� FRQ� OR�FXDO� HO�
Q~PHUR�GH�SDQHOHV�GLVPLQXLUtD�\�OD�LQYHUVLyQ�
LQLFLDO�VH�YHUtD�UHGXFLGD��

Figura 7.�)OXMR�GH�FDMD�DFXPXODGR�GH�OD�YLDELOLGDG�¿QDQFLHUD�SDUD�OD�KLSyWHVLV��
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