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�
*HQHUDO�6SHFLILFDWLRQ�
 
7KH�WHFKQRORJ\�XVHG�IRU�WKH�SURGXFWLRQ�RI�DVHSWLF��VWHULOH��FRQWDLQHUV�IRU�ERWWOLQJ�ORQJ�OLIH��8+7��PLON�LV�UHODWLYHO\�QHZ�
DQG� LV� FXUUHQWO\�EHLQJ�ZLGHO\�DQG� UDSLGO\�GHYHORSHG� LQ� FRXQWULHV� VXFK�DV�$PHULFD�� )UDQFH��+ROODQG��%HOJLXP�� ,WDO\��
(QJODQG�DQG�*UHHFH��ZKLFK�DOUHDG\�SRVVHVV�DGYDQFHG�WHFKQRORJ\�LQ�WKH�VHFWRU��
7HFKQH�FDQ�SURYLGH�D�SURGXFWLRQ�PRGXOH�XS�WR������SLHFHV�KRXU��DQG�ZLWK�OLPLWHG�SHUVRQQHO�LQWHUYHQWLRQ�FDQ�DFKLHYH�
D�KLJK�GHJUHH�RI�UHOLDELOLW\�ZLWK�LWV�SDWHQWHG�VWHULOLVDWLRQ�SURFHVVRU��
�
8QOLNH�PRVW�RWKHU�SODQWV�RQ� WKH�PDUNHW��7(&+1(�KDV�FKRVHQ� WR�FDUU\�RXW�DOO� WKH�VWHULOLVDWLRQ�RSHUDWLRQV�E\�VLPSO\�
XVLQJ�VWHDP��7KLV�SUHFOXGHV�WKH�QHHG�WR�XVH�VWHULOLVLQJ�OLTXLGV�VXFK�DV�2;21,$��ZKLFK��LQ�DGGLWLRQ�WR�UHSUHVHQWLQJ�D�
IXUWKHU�FRVW��DOVR�OHDGV�WR�D�ULVN�RI�PRGLI\LQJ�WKH�WDVWH�RI�WKH�IRRG�SURGXFW��
7KH�LQGXVWULDO�FRPSOH[��ZKLFK�FRQVLVWV�RI�D�FRQWDLQHU�SURGXFWLRQ��VWRUDJH�DQG�SDFNLQJ�OLQH��KDV�EHHQ�RSHUDWLQJ�WR�WKH�
IXOO� VDWLVIDFWLRQ� RI� WKH� FOLHQW� DQG� LWV�PDUNHWLQJ� GHSDUWPHQW� ZKLFK� QRZ� KDV� D� KLJKO\� LQQRYDWH� SURGXFW� ZLWK� XQLTXH�
TXDOLW\�FKDUDFWHULVWLFV��
�
�
$OO�7HFKQH�VWHULOH�EORZ�PRXOGLQJ�PDFKLQHV�KDYH�EHHQ�GHVLJQHG�WR�SURGXFH�DVHSWLF�FRQWDLQHUV��L�H��IUHH�IURP�DQ\�W\SH�
RI�EDFWHULD�RU�FRQWDPLQDQWV�LQ�JHQHUDO��7KLV�UHVXOW�KDV�EHHQ�REWDLQHG�WKURXJK�WKH�DSSOLFDWLRQ�RI�D�VRSKLVWLFDWHG�
V\VWHP��ZKLFK�VWHULOLVHV�WKH�SURFHVV�DLU�DSSOLHG�WR�WKH�PDFKLQHV�ERWWOH�EORZLQJ�SLSHG�FLUFXLW�
�
7KH�FRQWDLQHU�SURGXFHG�KDV�D�PXOWL�OD\HU�W\SH�VWUXFWXUH�LQ�OLQH�ZLWK�WKH�QDWXUH�RI�WKH�SURGXFW�LW�LV�GHVWLQHG�WR�FRQWDLQ��
,W�LV�SRVVLEOH��WKHUHIRUH��WR�SURGXFH��IRU�H[DPSOH��D�FRQWDLQHU�ZLWK���KLJK�GHQVLW\�SRO\HWK\OHQH�OD\HUV�IRU�PLON�RU�D���
OD\HU�FRQWDLQHU�IRU�RUDQJH�MXLFH��
�
7KH�FRQWDLQHUV�SURGXFHG�RQ�WKH�VWHULOH�EORZ�PRXOGLQJ�PDFKLQH�DUH�KHUPHWLFDOO\�VHDOHG�DQG�FRQWDLQ�FRPSOHWHO\�VWHULOH�
DLU��7KH�VXEVHTXHQW�VWDJH�RI�WKH�SURGXFWLRQ�SURFHVV��SULRU�WR�ILOOLQJ��LV�WKH�H[WHUQDO�ZDVKLQJ�RI�WKH�FRQWDLQHUV�XVLQJ�D�
VWHULOLVLQJ�VROXWLRQ��DIWHU�ZKLFK�WKH�VHDOHG�FRQWDLQHUV�DUH�UH�RSHQHG�LQ�D�VWHULOH�HQYLURQPHQW��
$VHSWLF�6\VWHP�)XQFWLRQDO�6SHFLILFDWLRQ��
 
7KH�SDULVRQV��ZKLFK�DUH�FRQWLQXRXVO\�H[WUXGHG�E\�WKH�EORZHU��KDYH�RQ�DYHUDJH�D�WHPSHUDWXUH�RI�DSSUR[LPDWHO\�����&�
�DSSUR[������)���7KLV� WHPSHUDWXUH�JXDUDQWHHV�DEVROXWH� VWHULOLW\�RI�ERWK� WKH� VXUIDFH�RI� WKH�SDULVRQ�DQG� WKDW�RI� WKH�
H[WUXVLRQ�KHDG��'HVSLWH�WKH�KLJK�WHPSHUDWXUHV�LQYROYHG��VWHULOH�DLU�LV�DOVR�XVHG�LQ�WKH�VXSSRUW�DLU�IRU�WKH�ILUVW�EORZLQJ�
LQVLGH�WKH�SDULVRQ�GXULQJ�WKH�H[WUXVLRQ�SKDVH��
$�GLIIHUHQW�WHPSHUDWXUH�FRQGLWLRQV�EHWZHHQ�WKH�VWHULOH�DLU�LQVLGH�WKH�SDULVRQ�DQG�WKH�H[WHUQDO�HQYLURQPHQW�SUHYHQWV�
WKH�LQWURGXFWLRQ�RI�EDFWHULD�RU�RWKHU�FRQWDPLQDWLQJ�HOHPHQWV�LQWR�WKH�FXW�SDULVRQV�ZKLOH�LQ�WKH�PRXOG�FDYLW\�GXULQJ�WKH�
WUDQVODWLRQ�SKDVH�RQ�WKH�PRXOG�FDUULDJH�IURP�WKH�H[WUXVLRQ�]RQH�WR�WKH�EORZLQJ�DUHD��7KH�WHPSHUDWXUH�RI�WKH�VWHULOH�
DLU�LQVLGH�WKH�SDULVRQ�LV��LQ�IDFW��KLJKHU�WKDQ�WKDW�RI�WKH�H[WHUQDO�HQYLURQPHQW��WR�WKH�H[WHQW�WKDW�LQFUHDVH�LQ�YROXPH�
JXDUDQWHHV�D�SRWHQWLDO�SRVLWLYH�IORZ�RI�DLU�IURP�LQVLGH�WKH�SDULVRQ�WR�WKH�RXWVLGH��

�
2QFH� WKH� EORZLQJ� VWDJH� LV� FRPSOHWH�� WKH� FRQWDLQHUV� DUH� GHSUHVVXULVHG� LQ� RUGHU� WR� EDODQFH� WKH� SUHVVXUH� LQFUHDVH�
JHQHUDWHG�LQ�WKH�FRQWDLQHU�LWVHOI�DIWHU� LW�KDV�EHHQ�KHUPHWLFDOO\�VHDOHG��7KH�GHSUHVVXULVLQJ�SURFHVV��SURGXFHG�E\�WKH�
EORZ�SLQV��VWDUWV�LQVLGH�WKH�PRXOG�DQG�FRQWLQXHV�XQWLO�WKH�FRQWDLQHUV�DUH�KHUPHWLFDOO\�VHDOHG��
�
$�VKRUW�WLPH�DIWHU�WKH�HQG�RI�WKH�EORZLQJ�SKDVH��WKH�PRXOG�RSHQV�WR�OHDYH�WKH�DOUHDG\�IRUPHG�FRQWDLQHU�VXVSHQGHG�E\�
WKH� EORZ� SLQV�� 7KH� VSHFLDO� MDZV� WKHQ� JULS� WKH� FRQWDLQHUV�� DQG� WKH�ZHOGHUV� SRVLWLRQHG� DERYH� KHUPHWLFDOO\� VHDO� WKH�
FRQWDLQHU��7KH�QH[W�SKDVHV�HOLPLQDWH�WKH�VFUDSV�DQG�GLVFKDUJH�WKH�FRQWDLQHUV�RQWR�WKH�H[LW��
 
%ORZ�	�6WHULOL]DWLRQ�6\VWHP�'HVFULSWLRQ�
 
7KH�VWHULOH�FRPSUHVVHG�DLU�LV�REWDLQHG�E\�SDVVLQJ�WKH�DLU�LWVHOI�WKURXJK�D�VHULHV�RI�PLFUR�ILOWHUV��ZKLFK�SURYLGH�YDULRXV�
OHYHOV� RI� ILOWUDWLRQ�� ,Q� IDFW�� D� EDWWHU\� RI� SUH�ILOWHUV� LV� LQVWDOOHG� LPPHGLDWHO\� GRZQVWUHDP� RI� WKH� FRPSUHVVHG� DLU�
FRQQHFWLRQ��WKH�ODVW�LQ�WKH�OLQH�RI�ZKLFK�LV�WKH�DFWLYDWHG�FDUERQ�W\SH��,Q�DGGLWLRQ��HDFK�SLSH�FDUU\LQJ�FRPSUHVVHG�DLU�
IRU� WKH� EORZLQJ� SURFHVV� DQG� IRU� WKH� SDULVRQ� VXSSRUW� DLU� LV� ILWWHG� ZLWK� KLJK� ILOWUDWLRQ� ILQDO� ILOWHUV�� 7KH� ILOWHUV� DUH�
SRVLWLRQHG� LPPHGLDWHO\� SULRU� WR� ZKHUH� WKH� DLU� LV� DFWXDOO\� XVHG�� DQG� KDYH� ERGLHV� DQG� ILOWHU� HOHPHQWV� FRQVWUXFWHG�
HQWLUHO\�LQ�VWDLQOHVV�VWHHO�$,6,����/��DQG�DV�VXFK�FDQ�EH�VWHDP�VWHULOLVHG���
'RZQVWUHDP�RI�WKH�VWHULOLVLQJ�ILOWHUV��DOO� WKH�SQHXPDWLF�FRPSRQHQWV�DQG�GXFWV�FRQGXFWLQJ�WKH�DLU�DUH�FRQVWUXFWHG�LQ�
VSHFLDO�VWHHO�RU�� LQ�WKH�FDVH�RI�IOH[LEOH�SLSHV�� LQ�D�VDQLWDU\�DQG�LQHUW�PDWHULDO��7KH�LQWHUQDO�VXUIDFHV�RI�WKH�DLU�SLSHV�
KDYH�D�YHU\�ORZ�URXJKQHVV�FRHIILFLHQW�DQG�WKH�YDULRXV�FRQQHFWLRQV�DQG�ILWWLQJV�DUH�DOO�VDQLWDU\�W\SH��7KLV�LV�D�IXUWKHU�
JXDUDQWHH�WRZDUGV�SUHYHQWLQJ�SHUPDQHQW�GHSRVLWV�RI�SROOXWDQWV��
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�
$OO� WKH� DERYH� HOHPHQWV� �ILQDO� ILOWHUV�� SQHXPDWLF� FRPSRQHQWV�� GXFWV�� HWF��� DUH� GHVLJQHG� WR� ZRUN� DW� WHPSHUDWXUHV�
H[FHHGLQJ�����&� �����)��� 7KLV� DVSHFW� LV� HVVHQWLDO� DV� WKH�SHULRGLF� VWHULOLVDWLRQ�RI� WKH�SDUWV�RI� WKH�SODQW� LQYROYHG� LV�
FDUULHG�RXW�XVLQJ�VWHDP��

�
7KH�VWHULOLVDWLRQ�V\VWHP�� LQ� IDFW�� LV�FRPSOHWHG�ZLWK�DOO� WKH�QHFHVVDU\�FLUFXLW� IRU�DXWRPDWLFDOO\�PDQDJLQJ�ERWK�VWHDP�
DQG�VWHULOLVDWLRQ�F\FOH��
�
�
�
�
6WHULOL]DWLRQ�&\FOH�0DQDJHPHQW�6\VWHP�
 
3ODQW� VWHULOLVDWLRQ� LV� UHTXHVWHG� DXWRPDWLFDOO\� DIWHU� D� SUHGHILQHG� QXPEHU� RI�ZRUNLQJ� KRXUV� E\�PHDQV� RI� WKH� FRQWURO�
FRPSXWHU�YLGHR�WHUPLQDO��
�

��� 7KH�FRPSXWHU�PDQDJHV�WKH�LQWURGXFWLRQ�RI�VWHDP�LQWR�WKH�V\VWHP�DXWRPDWLFDOO\��DV�VWHULOH�DLUIORZ�IRU�GU\LQJ�
FRQGHQVH�UHVLGXHV��$OO�GLUHFWLRQDO�YDOYHV�DUH��LQ�IDFW��SQHXPDWLFDOO\�FRQWUROOHG��DQG�WKHUHIRUH�PDQDJHG�ZLWK�D�
SUHGHILQHG�ORJLF��

�
��� $OO�WKH�VWHDP�LV�FRQYH\HG�WR�D�VLQJOH�SRLQW�ZKHUH�LW�LV�DOORZHG�WR�FRQGHQVH�DQG�WKHQ�WUDQVSRUWHG�RXWVLGH�WKH�

V\VWHP�DV�ZDWHU��
��

��� 7KH�VWHDP�IORZV�VHSDUDWHO\�WKURXJK�HDFK�EORZ�DLU�OLQH�DQG�WKURXJK�HDFK�SDULVRQ�VXSSRUW�DLU�OLQH�
�

��� 7HPSHUDWXUH� PHDVXULQJ� GHYLFHV� DUH� ORFDWHG� DW� WKH� HQG� RI� HDFK� DLUOLQH�� 7KHVH� GHYLFHV� DUH� XVHG� E\� WKH�
FRPSXWHU�WR�FKHFN�WKDW�HYHU\�OLQH�KDV�UHDFKHG�WKH�SUHGHILQHG�VWHULOLVDWLRQ�WHPSHUDWXUH�DQG�WKHQ�FRQWURO�WKH�
WLPH�KHOG�DW�WKLV�WHPSHUDWXUH��

�
��� $Q� RSWLRQDO� H[WHUQDO� SULQWHU� SURYLGHV� D� SULQWRXW� RI� WKH� WLPH�WHPSHUDWXUH� JUDSK� RI� HDFK� VWHULOLVDWLRQ� F\FOH�

FDUULHG�RXW�RQ�HDFK�VWHULOLVDWLRQ�OLQH��
��

��� ,Q�FDVH�RI�WHPSRUDULO\�PDFKLQH�VKXWGRZQ��WKH�HQWLUH�VWHULOH�SURFHVV�DLU�FRQYH\LQJ�V\VWHP�KDV�EHHQ�GHVLJQHG�
WR�SURYLGH�D�PLQLPXP�DQG�FRQWLQXRXV�IORZ�RI�VWHULOH�DLU�IURP�DOO�WKH�EORZ�SLQV�DQG�IURP�DOO�WKH�SDULVRQ�VXSSRUW�
DLU�RXWOHWV��7KLV�DOVR�PHDQV�WKDW� ORQJHU�SDXVHV� LQ�WKH�DXWRPDWLF�PDFKLQH�SURGXFWLRQ�F\FOH�DUH�DOVR�SRVVLEOH�
ZLWKRXW�DQ\�ULVN�RI�FRQWDPLQDQWV�FRPLQJ�LQWR�FRQWDFW�ZLWK�WKH�VWHULOH�SURFHVV�DLU�SDVVDJHV��

�
7R�VXP�XS�WKH�DERYH�WHFKQLFDO�GHVFULSWLRQ��LW�VKRXOG�EH�SRLQWHG�RXW�WKDW�SODQWV�RI�WKLV�W\SH�DUH�PDQDJHG�E\�D�UHPRWH�
GLDJQRVLV�V\VWHP�ZKLFK�VXSSOHPHQWV�WKH�WHFKQLFDO�DVVLVWDQFH�SURFHVV��DQG�WKDW�WKH�SURGXFWLRQ�F\FOHV�DUH�FRQWLQXRXVO\�
PRQLWRUHG�WR�DOORZ�VXLWDEOH�SUHYHQWLYH�PDLQWHQDQFH�ZRUN�WR�EH�FDUULHG�RXW�WR�WKH V\VWHPV 67(5,/,=$7,21�352&(66

�


