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:H�KDYH� VWXGLHG� FKDUJH� WUDQVIHU� UHDFWLRQ� DW�

HOHFWURGH�HOHFWURO\WH� VROXWLRQ� LQWHUIDFHV� LQ� /L�

LRQ� EDWWHULHV� �/,%�� XVLQJ� GHQVLW\� IXQFWLRQDO�

WKHRU\� �')7�� FDOFXODWLRQ� FRPELQHG� ZLWK�

LPSOLFLW� VROYDWLRQ� PRGHO�� 7KLV� VLPXODWLRQ� LV�

FDOOHG�(60�5,60���L�H���WKH�HIIHFWLYH�VFUHHQLQJ�

PHGLXP��(60�����WKH�UHIHUHQFH�LQWHUDFWLRQ�VLWH�

PRGHO� �5,60����DQG� LPSOHPHQWHG� LQ�4XDQWXP�

(VSUHVVR�SDFNDJH����

7KLV� \HDU�� ZH� IRFXVHG� RQ� /L�LRQ� WUDQVIHU�

UHDFWLRQ� �5�� DW� WKH� LQWHUIDFH� RI� JUDSKLWH�

HOHFWURGH�VROLG� HOHFWURO\WH� LQWHUSKDVH� �6(,���

VROXWLRQ����0�/L3)��(&��DV�IROORZV���

/LQ&�P+O���K/L�&2��→�/LQ��&�P+O���K/L�&2����

/L����0�/L3)��(&������5���

(60�5,60�FDOFXODWLRQV�ZHUH�SHUIRUPHG�RQ�WKH�

FRQILJXUDWLRQ� RI� D� YDFXXP�VODE�VROWLRQ� V\VWHP�

DV� VKRZQ� LQ� )LJ�� �� �D��� ZKHUH� WKH� ')7� VODE�

GRPDLQ� UHSUHVHQWV� /L�LQVHUWHG� JUDSKLWH�

�/LQ&�P+O��6(,��LQRUJDQLF�OLWKLXP�FDUERQLF�DFLG��

K/L�&2����DQG�WKH�5,60�VROYHQW�DQG�LRQV���(&��

/L��� DQG� 3)�í��� 6LQFH� WKH� HOHFWURO\WH�

FRQFHQWUDWLRQ� RI� W\SLFDOO\� ����0�JLYHV�D� VPDOO�

'HE\H� VFUHHQLQJ� OHQJWK� RI� VHYHUDO� DQJVWURPV��

WKH� 5,60� UHJLRQ� �!� ��� c�� XVHG� LQ� WKLV�

FDOFXODWLRQ�ZDV�VXIILFLHQWO\�ORQJ���

)LJXUH����E��VKRZV�WKH�JUDQG�SRWHQWLDO�ȍ�RI�

SULVWLQH��/LQ&�P+O�K/L�&2���and�9/L���/L���/LQ�

�&�P+O�K/L�&2�� �� /L���� 0� /L3)�� (&��� DV� D�

IXQFWLRQ� RI� WKH� FKHPLFDO� SRWHQWLDO� RI� DQ�

HOHFWURQ��H�� ,Q�WKH�(60�5,60�FDOFXODWLRQV���H�

LV�PHDVXUHG�IURP�WKH�SRWHQWLDO�DW�LQQHU�VROXWLRQ�

UHJLRQ� ĭ6�� ,W� LV� SRVVLEOH� WR� FRPSDUH� �H� DW�

GLIIHUHQW� HOHFWURGHV� FRQWDFWLQJ� WKH� VDPH�

VROXWLRQ� GLUHFWO\��� 7KH� GLIIHUHQFH� EHWZHHQ� WZR�

HTXLOLEULXP� SRWHQWLDOV� RQ� GLIIHUHQW� HOHFWURGHV�

SURYLGHV�WKH�HOHFWURPRWLYH�IRUFH��(HPI��EHWZHHQ�

WKH�WZR�HOHFWURGHV�DV���

(HPI� �í���HT�í��/L�/L���H����������

ZKHUH��HT�UHSUHVHQW�WKH�HTXLOLEULXP�SRWHQWLDO�RI�

UHDFWLRQ� �5�� DQG� H� LV� WKH� HOHPHQWDU\� FKDUJH��

2QFH� DQ� HTXLOLEULXP� SRWHQWLDO� �/L�/L�� RI� /L�

WUDQVIHU� UHDFWLRQ� DW� /L� PHWDO� HOHFWURGH� LV�

GHWHUPLQHG� LQ� WKH� (60�5,60� FDOFXODWLRQ�� WKH�

HOHFWURPRWLYH� IRUFH� �RU� HOHFWURGH� SRWHQWLDO�

UHODWLYH� WR� WKH� /L�/L�� UHIHUHQFH�� FDQ� EH�

LPPHGLDWHO\� GHULYHG�� %HFDXVH� LW� ZDV� REWDLQHG�

�/L�/L��  � í����� H9� YV�ĭ6� LQ� D� SUHYLRXV� VWXG\���

WKH�UHVXOW�RI��HT� �í�����H9�YV�ĭ6�JDYH�(HPI� �

�����9� YV� /L�/L��� ZKLFK� LV� LQ� JRRG� DJUHHPHQW�

ZLWK�H[SHULPHQW������±�����9�YV�/L�/L����
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)LJ�� ��� �D�� (60�5,60� FRQILJXUDWLRQV� RI� WKH�

YDFXXP�VODE�VROYHQW� V\VWHP�� WKH� VLPXODWLRQ�

FHOOV� RI� /LQ&�P+O�K/L�&2�_�0� /L3)�� (&�

LQWHUIDFHV���E��3URILOHV�RI�ȍ�DV�D�IXQFWLRQ�RI��H��

7KH� EOXH� DQG� RUDQJH� OLQHV� VKRZ� ȍ� RI�

/LQ&�P+O�K/L�&2�� and� /LQ��&�P+O�K/L�&2�� ��

/L����0�/L3)��(&���UHVSHFWLYHO\���

$GGLWLRQDOO\�� LW� ZDV� FRQILUPHG� WKDW� WKH�

HTXLOLEULXP� SRWHQWLDO� RI� UHDFWLRQ� �5�� FDQQRW�

GHSHQG�RQ�VXFK�DV�WKH�WKLFNQHVV�DQG�FRPSRQHQW��

RI�6(,��,Q�WKH�QH[W�SK\VLFDO�\HDU��WKH�DFWLYDWLRQ�

HQHUJ\� RI� UHDFWLRQ� �5�� ZLOO� EH� UHYHDOHG� XQGHU�

RSHUDWHG�/,%�ZRUNLQJ�FRQGLWLRQV���

�
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