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D HQWUR� GH� OD� JUDQ� YDULH�
GDG� H[LVWHQWH� GH� OtQHDV�
GH� WUDQVPLVLyQ� FRD[LD�

OHV�� KD\� XQ� JUXSR� GHQRPLQDGR� �GH� EDMDV�
SpUGLGDV�� �/RZ�/RVV�&RD[�� DO� TXH�SHUWH�
QHFHQ�FRD[LDOHV�FX\R�GLHOpFWULFR�HV�3(�)���
HVSXPD�GH�SROLHWLOHQR��$TXt�VH�H[SOLFD� OD�
UD]yQ�SRU�OD�FXDO�VH�XWLOL]D�HVWH�PDWHULDO�\�
FXiO�HV�OD�SULQFLSDO�FDUDFWHUtVWLFD�TXH�GHEH�
REVHUYDUVH�FXDQGR�VH�EXVFD�XQ�FRD[LDO�GH�
EDMDV�SpUGLGDV�

(Q� YDULDV� RFDVLRQHV� KH� HVFXFKDGR�
TXH� ORV� FRD[LDOHV� TXH� XVDQ� 3(�)�� WLHQHQ�
PHQRV�SpUGLGDV�SRUTXH�HO�DLUH�HQ�ODV�EXU�
EXMDV�HV�PHMRU�DLVODQWH�HOpFWULFR�TXH�HO�SR�
OLHWLOHQR�VyOLGR��3(���6L�ELHQ�HV�FLHUWR�TXH�
GHELGR�D�ODV�EXUEXMDV�OD�UHVLVWLYLGDG�HV�XQ�
SRFR�PD\RU�� QR� HV� HVR� OR�TXH� UHODFLRQD� D�
ORV�GLHOpFWULFRV�GH�HVSXPD�FRQ�ORV�FRD[LD�
OHV�GH�EDMDV�SpUGLGDV�

(O� HIHFWR� SHOLFXODU� HQ� XQD� OtQHD� FR�
D[LDO� KDFH� TXH� OD� FRUULHQWH� ¿�X\D� HQ� XQ�
VHQWLGR� SRU� XQD� FDSD� VXSHU¾�FLDO� GHO� FRQ�
GXFWRU�FHQWUDO��\�HQ�HO�VHQWLGR�FRQWUDULR�HQ�
XQD�FDSD�VXSHU¾�FLDO�LQWHULRU�GHO�FRQGXFWRU�
GHO� EOLQGDMH� �TXH� HVWi� HQ� FRQWDFWR� FRQ� HO�
GLHOpFWULFR��� (O� HVSHVRU� DWUDYHVDGR� SRU� OD�
FRUULHQWH�VH�YXHOYH�PiV�GHOJDGR�FRQIRUPH�
DXPHQWD�OD�IUHFXHQFLD�I�GH�RSHUDFLyQ��GLV�
PLQX\HQGR� OD� VHFFLyQ� WUDQVYHUVDO� HIHFWL�
YD��3RU�OR�WDQWR��GHELGR�DO�HIHFWR�SHOLFXODU��
ODV�SpUGLGDV�DXPHQWDQ�FRQ�OD�IUHFXHQFLD��
1R�REVWDQWH��FRPR�HO�GLiPHWUR�G�GHO�FRQ�
GXFWRU�FHQWUDO�HV�XQDV���WUHV�YHFHV�PHQRU�
TXH� HO� GLiPHWUR� LQWHULRU� '� GHO� EOLQGDMH��
DSUR[LPDGDPHQWH�HO������GH�ODV�SpUGLGDV�
SURGXFLGDV�SRU�HO�HIHFWR�SHOLFXODU�VH�JHQH�
UDQ�HQ�HO�FRQGXFWRU�FHQWUDO�

3DUD� MXVWL¾�FDU� HVWD� D¾�UPDFLyQ�� VX�
SRQJDPRV� TXH� HO� FRQGXFWRU� FHQWUDO� \� HO�
EOLQGDMH� HVWiQ� FRPSXHVWRV� SRU� HO�PLVPR�
PDWHULDO�FRQGXFWRU��FREUH�R�DOXPLQLR��GH�
FRQGXFWLYLGDG� HOpFWULFD� İ&� \� SHUPHDEL�
OLGDG�PDJQpWLFD� Ȝ& Ȝ�� �VLHQGR�Ȝ�� OD� SHU�
PHDELOLGDG� HQ� YDFtR�� XQD� FRQVWDQWH� XQL�
YHUVDO���(QWRQFHV�� WHQLHQGR�HQ�FXHQWD�TXH�
VHJ~Q�ODV�HVSHFL¾�FDFLRQHV

'¦�G
OD�H[SUHVLyQ�GH�OD�UHVLVWHQFLD�HVSHFt�

¾�FD��HQ�Ȍ�P��SDUD�XQD�OtQHD�GH�WUDQVPLVLyQ�
FRD[LDO�>�@

QRV� GLFH� TXH� SUiFWLFDPHQWH� �º�� GH�5
�
�\� SRU� OR� WDQWR�� HO� ��� �� GH� ODV� SpUGLGDV�
GHELGDV�DO�HIHFWR�SHOLFXODU��VH�JHQHUDQ�HQ�

HO�FRQGXFWRU�FHQWUDO��/RV�FDEOHV�FRD[LDOHV�
GH� EDMDV� SpUGLGDV� FRPR� HO� /05����� SRU�
HMHPSOR��ORJUDQ�WHQHU�PHQRV�SpUGLGDV�TXH�
FDEOHV�FRPR�HO�5*��R�HO�5*�����JUDFLDV�DO�
DXPHQWR�GHO� GLiPHWUR�GHO� FRQGXFWRU� FHQ�
WUDO��9HU�GLPHQVLRQHV�HQ�OD�7DEOD�GRQGH�VH�
FRPSDUDQ�FRD[LDOHV�GH����Ȍ���3RU�OR�PLV�
PR�� ORV� FRD[LDOHV� FRQ� SpUGLGDV� PHQRUHV��
HQ�JHQHUDO� WLHQHQ�XQ�GLiPHWUR� H[WHULRU���
PD\RU��TXH�OHV�SHUPLWH�WHQHU�XQ�FRQGXFWRU�
FHQWUDO� WDPELpQ� PD\RU� �FRPR� ORV� /05�
����\�/')�������YHU�WDEOD��

6LQ� HPEDUJR�� SDUD� VHU� FRQVLGHUD�
GR� FRPR� �UHHPSOD]R�� GH� PHMRU� FDOLGDG�
HQ� FXDQWR� D� ODV� SpUGLGDV�� HO� FRD[LDO� GHEH�
PDQWHQHU�XQ�GLiPHWUR�H[WHULRU�WRWDO���VL�
PLODU��\� VREUH� WRGR� OD�PLVPD� LPSHGDQFLD�
FDUDFWHUtVWLFD�=������R����Ȍ��SRU�HMHPSOR���
3DUD�YHU�OD�UHODFLyQ�HQWUH�ODV�GLPHQVLRQHV�
\�HO�GLHOpFWULFR��FRQVLGHUDPRV�OD�H[SUHVLyQ

GH�OD�LPSHGDQFLD�FDUDFWHUtVWLFD�HQ�XQ�FRD�
[LDO�GRQGH�ODV�SpUGLGDV�VH�SXHGDQ�GHVSUH�
FLDU�� >�@�VLHQGR�OD�DXWRLQGXFWDQFLD�HVSHFt�
¾�FD��HQ�+�P��¾�FD��HQ�+�P��

\�OD�FDSDFLWDQFLD�HVSHFt¾�FD��HQ�)�P��

(Q� HVWDV� H[SUHVLRQHV� Ȝ� \� į� VRQ� UHV�
SHFWLYDPHQWH� OD�SHUPHDELOLGDG�PDJQpWLFD�
\�OD�SHUPLWLYLGDG�HOpFWULFD�GHO�GLHOpFWULFR��
&RPR�ORV�SROtPHURV�QR�VRQ�PDJQpWLFRV��HV�
Ȝ Ȝ���\�DGHPiV�į įr�į���GRQGH�įr�HV�OD�FRQV�
WDQWH� GLHOpFWULFD� GHO� GLHOpFWULFR�\� į� es la 
SHUPLWLYLGDG�HQ�YDFtR��RWUD�FRQVWDQWH�XQL�
YHUVDO���/XHJR��UHHPSOD]DQGR�\�DUUHJODQGR�
ORV�WpUPLQRV�VH�REWLHQH

GRQGH�OD�FRQVWDQWH�ȗ��HV�OD�LPSHGDQFLD�LQ�
WUtQVHFD�HQ�HO�YDFtR�

\�GRQGH�9)�HV�HO�IDFWRU�GH�YHORFLGDG�GH�OD�
OtQHD�GH�WUDQVPLVLyQ�OtQHD�GH�WUDQVPLVLyQ�

&RQVHFXHQWHPHQWH��VH�YH�TXH�SDUD�PDQWH�
QHU�HO�YDORU�GH�=���GHEH�VHU

OQ�'ºG��í�9F����¦���FRQVWDQWH
(Q� HIHFWR�� DO� DXPHQWDU� HO� GLiPH�

Coaxiales con dieléctrico de espuma

Coaxial Ø
(mm) Diel. d

(mm)
D

(mm)
VF
(%)

ln(D⁄d) VF
(adim.)

dB/100m 
@ 150 

MHz
RG58C/U 4.95 PE 0.91 2.95 65.9 0.78 20.10 [2]
PE-C240 
(RG8X) 6.10 PE(F) 1.42 3.94 84.0 0.86 11.15

RG8A/U 10.29 PE 2.16 7.24 66.0 0.80 8.07 [2]
RG213/U 10.29 PE 2.29 7.24 66.0 0.76 8.77
LMR-400 10.29 PE(F) 2.74 7.24 84.0 0.82 5.00
LMR-600 14.99 PE(F) 4.47 11.56 85.0 0.81 3.20
LDF4-50 
Heliax® 16.00 PE(F) 4.83 12.95 88.0 0.87 2.67

Ŷ Aproximadamente el 75 % de las pérdidas 
producidas por el efecto pelicular se generan en el 
conductor central. 
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tro d del conductor central sin cambiar 
GHPDVLDGR� HO� GLiPHWUR� D� �SDUD� TXH� HO�
GLiPHWUR�H[WHULRU���VHD�VLPLODU���GLVPL�
QXLUi� OQ�D/d�� \� HQWRQFHV� KDEUi� TXH� DX�
mentar 9F�� HV� GHFLU� KD\� TXH� GLVPLQXLU�
OD�FRQVWDQWH�GLHOpFWULFD�įr��&RPR�SDUD�HO�
3(�HV�įr¦����>�@�XQD�IRUPD�GH�GLVPLQXLU�
įr� HV� XVDU� HO� PLVPR� PDWHULDO�� SHUR� FRQ�
EXUEXMDV�GH�DLUH��HV�GHFLU��PH]FODUOR�FRQ�
įr ����'H�HVWH�PRGR��HO�YDORU�PHGLR de la 
FRQVWDQWH� GLHOpFWULFD� SXHGH� VHU� įr¦���� R�
PHQRU��3RU�HVWD�UD]yQ��PXFKRV�FDEOHV�FR�
D[LDOHV�GH�EDMDV�SpUGLGDV�WLHQHQ�XQ�FRQ�
GXFWRU�FHQWUDO�GH�PD\RU�GLiPHWUR�URGHD�
GR� SRU� XQ� GLHOpFWULFR� GH� HVSXPD� GH� 3(�
�OR�FXDO�KDFH�TXH�HO� IDFWRU�GH�YHORFLGDG�
VHD� ����� R�PD\RU��� (VDV� VRQ� GRV� GH� ODV�
FDUDFWHUtVWLFDV� GH� ORV� FRD[LDOHV� FRQ� SR�
FDV�SpUGLGDV��SHUR�HO�URO�GH�OD�HVSXPD�QR�

HV�GLVPLQXLU�ODV�SpUGLGDV�VLQR�PDQWHQHU�
HO�YDORU�=���'HQWUR�GH�ORV�FDEOHV�PD\RUHV�
como los +HOLD[®��KD\�DOJXQRV�FX\R�EOLQ�
GDMH� HV�XQ� WXER�GH�FREUH�FRUUXJDGR�TXH�
WLHQH� FDYLGDGHV� FRQ�DLUH�SDUD�GLVPLQXLU�
OD�FRQVWDQWH�GLHOpFWULFD�PHGLD�\�DVt�SHU�
PLWLU�XQ�FRQGXFWRU�FHQWUDO�FRQ�GLiPHWUR�
PD\RU�� ([LVWHQ� RWURV� PpWRGRV� SDUD� LQ�
FRUSRUDU�DLUH�HQ�HO�GLHOpFWULFR��SHUR�VRQ�
PHQRV�FRPXQHV�HQ�ORV�FDEOHV�XVDGRV�SRU�
UDGLRDILFLRQDGRV�

(Q� OD� WDEOD� VH� FRPSDUD� SULPHUR� HO�
FDEOH� 5*��&�8� �'DWDVKHHW� GH� 3DVWHU�
QDFN�� FRQ� HO� �/RZ� /RVV� )OH[LEOH� 5*�;�
7\SH�� 3(�&���� �3DVWHUQDFN��� /XHJR� VH�
FRPSDUDQ� HO� 5*�$�8� \� HO� 5*����8�
�3DVWHUQDN�� FRQ� HO� /05����� �)OH[L-
EOH� /RZ� /RVV� &RPPXQLFDWLRQV� &RD[" 
�7LPHV� 06��� &RPR� UHIHUHQFLD�� DO� ILQDO�

VH� LQFOX\HQ� �� FDEOHV� GH� EDMDV� SpUGLGDV��
/05������7LPHV�06��\�/')����$��+H-
OLD[®� �&RPPVFRSH��� /D� ~OWLPD� FROXPQD�
PXHVWUD�OD�DWHQXDFLyQ�HQ�G%�SDUD�����P�
GH�FDEOH�D�����0+]�z
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