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2YHU�HLJKW\�\HDUV�H[SHULHQFH� LQ� WKH�GHVLJQ�DQGPDQXIDFWXUH� RI� IODNLQJ� HTXLSPHQW� PDNHV� WKH6LPRQ� 'UXP� )ODNHU� WKH� PRVW� HIIHFWLYH� VLQJOHSLHFH�RI�SURFHVV�HTXLSPHQW�IRU�WKH�FRQYHUVLRQ�RIPDWHULDOV� IURP�WKH�PROWHQ�RU� OLTXLG�VWDWH� WR�HDV\WR�KDQGOH�VROLG�IODNHV�LQ�D�VLQJOH�RSHUDWLRQ�
7KLV� FKDQJH� RI� VWDWH� LV� DFKLHYHG� E\� DSSO\LQJ� DILOP� RI� WKH� PDWHULDO� WR� EH� IODNHG� WR� WKH� RXWHUVXUIDFH� RI� D� KRUL]RQWDO� � URWDWLQJ� GUXP� ZKLFK� LVFRROHG�LQWHUQDOO\�E\�PHDQV�RI�ZDWHU��EULQH��JO\FRORU� DQ\� RWKHU� VXLWDEOH� FRRODQW�� $V� WKH� GUXPURWDWHV�� WKH� OLTXLG� ILOP� VROLGLILHV� DQG� LVVXEVHTXHQWO\�UHPRYHG�IURP�WKH�GUXP�VXUIDFH�E\D�GRFWRU�EODGH�RU�NQLIH�
7KH�OLTXLG�ILOP�PD\�EH�DSSOLHG�WR�WKH�IODNLQJ�GUXPLQ� PDQ\� GLIIHUHQW� ZD\V�� GHSHQGLQJ� XSRQ� WKHSK\VLFDO� SURSHUWLHV� RI� WKH� PDWHULDO� EHLQJSURFHVVHG�� 7\SLFDO� IHHG� V\VWHPV� DUH� �D�� 'LS7UD\��ZKHUH�WKH�IODNLQJ�GUXP�LV�PRXQWHG�LQ�D�WUD\RI�PROWHQ�SURGXFW�� �E��$SSOLFDWRU�5ROO��ZKHUH� WKHOLTXLG� ILOP� LV�DSSOLHG� WR� WKH�VXUIDFH�RI� WKH� IODNLQJGUXP�E\�PHDQV�RI�DQ�DX[LOLDU\�UROO���F��7RS�)HHG�ZKHUH� WKH�PROWHQ� SURGXFW� LV� SRXUHG� LQWR� D� IHHGER[�PRXQWHG�RYHU�WKH�IODNLQJ�GUXP��)RU�PDWHULDOVZLWK� VXSHUFRROLQJ� SURSHUWLHV�� YDULRXVPRGLILFDWLRQV� WR� RU� FRPELQDWLRQV� RI� WKHVH� IHHGV\VWHPV�PD\�EH�XVHG�
7KH� SUHVHQW� JHQHUDWLRQ� RI� 6LPRQ� 'UXP� )ODNHUVSURYLGH� DQ� HFRQRPLF�� ERWK� LQ� WHUPV� RI� UXQQLQJFRVWV� DQG� VSDFH� UHTXLUHPHQWV�� HDV\� WR� RSHUDWHDQG�PDLQWDLQ�V\VWHP� IRU� IODNLQJ�D�ZLGH� UDQJH�RIRUJDQLF� DQG� LQRUJDQLF� FKHPLFDOV� ZLWK� PHOWLQJSRLQWV�UDQJLQJ�IURP�OLWWOH�PRUH�WKDQ�DPELHQW�WR�LQH[FHVV�RI�����GHJUHHV�&�
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)ODNLQJ� GUXPV� FDQ� EH� PDQXIDFWXUHG� LQ� D� ZLGHUDQJH� RI� PDWHULDOV� LQFOXGLQJ� FDUERQ� VWHHO�� FDVWLURQ�� FKURPH�QLFNHO� SODWHG� FDVW� LURQ�� VWDLQOHVVVWHHO��QLFNHO�DOOR\V�DQG�HYHQ�EURQ]H�7KHUH� DUH� WKUHH� PDLQ� W\SHV� RI� IODNLQJ� GUXPVFODVVLILHG� E\� WKH� PHWKRG� RI� FRROLQJ�� ��� VSUD\FRROHG�GUXPV��ZKHUH�WKH�FRRODQW�LV�VSUD\HG�RQWRWKH� LQQHU� VXUIDFH� RI� WKH� GUXP� ��� ZDWHU� RU� RWKHUFRRODQW�ILOOHG�GUXPV�DQG���� IODNHU�GUXPV�ZLWK� WKH6LPRQ�$QQXOXV�&RROLQJ�6\VWHP�,Q�WKH�6LPRQ�$QQXOXV�&RROLQJ�6\VWHP��WKH�IODNHUGUXP� FRQVLVWV� RI� WZR� F\OLQGHUV�� WKH� LQQHU� DQGRXWHU�F\OLQGHUV�EHLQJ�VHSDUDWHG�E\�D�VSLUDO�ULE�RUULEV�FUHDWLQJ�DQ�HQFORVHG�FKDQQHO� WKURXJK�ZKLFKWKH�FRRODQW�IORZV��7KLV�W\SH�RI�FRQVWUXFWLRQ�JLYHVKLJKHU� KHDW� WUDQVIHU� UDWHV� WKDQ� HLWKHU� VSUD\� RUZDWHU� ILOOHG� GUXPV� DQG� RSHUDWLQJ� SUREOHPV�FDXVHG�E\�GLUW\�RU�EORFNHG�VSUD\�QR]]OHV�RU�SRRUFLUFXODWLRQ� RI� FRRODQW� GXH� WR� IRXOLQJ� RI� V\SKRQSLSHV��GR�QRW�RFFXU�$OO� 6LPRQ� IODNLQJ� GUXPV� DUH� GHVLJQHG� DQGPDQXIDFWXUHG�WR� WKH�UHOHYDQW�%6�RU�$60(�FRGH�PDFKLQHG� WR� FORVH� WROHUDQFHV� DQG� JURXQG� WR� DVXUIDFH�ILQLVK�RI���PLFURPHWUH�RU�EHWWHU�7KH� IODNHU� GUXP� LV� PRXQWHG� LQ� WZR� EHDULQJSHGHVWDOV� ZLWK� VSOLW� UROOHU� EHDULQJV� DQG� EHDULQJFDUWULGJHV� WR� IDFLOLWDWH� EHDULQJ� UHSODFHPHQWZLWKRXW� WKH� UHPRYDO� RI� HLWKHU� WKH� GUXP� IURP� WKHPDFKLQH� RU� PDLQ� GULYH� FRPSRQHQWV� IURP� WKHGULYH�HQG�WUXQQLRQ�7KH� GUXP� LV� URWDWHG� E\� HOHFWULF� RU� K\GUDXOLFYDULDEOH� VSHHG� PRWRU�� WKURXJK� D� SURSULHWDU\UHGXFWLRQ� JHDU� ER[� ZKHUH� UHTXLUHG�� ZLWK� D� VSXUJHDU�DQG�SLQLRQ�GULYH�WR�WKH�IODNHU�GUXP�

)ODNHU�'UXP�ZLWK6LPRQ�$QQXOXV�&RROLQJ�6\VWHP
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7KH� GRFWRU� EODGH� RU� NQLIH� ZKLFK� UHPRYHV� WKHSURGXFW� IURP� WKH�VXUIDFH�RI� WKH�GUXP�PD\�EH�RIFDVW� VWHHO�� FKURPH� VWHHO�� EHU\OOLXP� FRSSHU�SKHQROLF�UHVLQ�ODPLQDWH��HWF���GHSHQGLQJ�XSRQ�WKHSDUWLFXODU�DSSOLFDWLRQ��7KH�NQLIH�LV�ULJLGO\�FODPSHGWR�D�FDVW� LURQ��FRDWHG�FDVW� LURQ��RU�FDVW�VWDLQOHVVVWHHO� NQLIH� EDU�ZKLFK� LV�PRXQWHG� LQ� IURQW� RI� DQGDFURVV� WKH�ZKROH� OHQJWK�RI� WKH�GUXP��/RDGLQJ�RIWKH� NQLIH� RQWR� WKH� GUXP� VXUIDFH� LV� QRUPDOO\HIIHFWHG�E\�PHDQV�RI�SQHXPDWLF�F\OLQGHUV�ORFDWHGDW�HDFK�HQG�RI�WKH�NQLIH�EDU�)HHG�WUD\V�DQG�DX[LOLDU\�UROOV�DUH�PDQXIDFWXUHG�WRWKH� UHOHYDQW�%6� RU� $60(� FRGH� LQ� HLWKHU� FDUERQVWHHO�� VWDLQOHVV� VWHHO�� RU� VSHFLDO� FRUURVLRQUHVLVWDQW� PHWDOV� VXFK� DV� QLFNHO�FKURPH� DOOR\VWHHO�RU� WLWDQLXP��)RU� WKH�PDMRULW\�RI�DSSOLFDWLRQVZKHUH� WKH� IHHG� WUD\� RU� ER[� KDV� WR� EH� KHDWHG� WRSUHYHQW�VROLGLILFDWLRQ�RU�WKH�SURGXFW��KHDWLQJ�PD\EH�SURYLGHG�E\�VWHDP��WKHUPDO�RLO��RU�HOHFWULFLW\�6LPRQ�'UXP�)ODNHUV�DUH�VXSSOLHG�HLWKHU�DV�RSHQXQLWV��IRU�QRQ�WR[LF�PDWHULDOV��RU� WRWDOO\�HQFORVHG�(QFORVXUHV� UDQJH� IURP� VLPSO\� �GXVW� WLJKW�� WRSUHVVXULVHG� FDVLQJV�� FRPSOHWH� ZLWK� EXUVWLQJGLVFV�� FDSDEOH� RI� RSHUDWLQJ� XQGHU� LQHUWDWPRVSKHUHV�� 0DWHULDOV� RI� FRQVWUXFWLRQ� UDQJHIURP� FDUERQ� VWHHO� WR� QLFNHO�FKURPH� DOOR\� VWHHOV�$OO� HQFORVXUHV� DUH� SURYLGHG� ZLWKDFFHVV�LQVSHFWLRQ� SDQHOV� ZLWK� WKH� QHFHVVDU\VDIHW\� LQWHUORFNV� IRU� VDIH� RSHUDWLRQ� DQG� HDVH� RIPDLQWHQDQFH�8QLWV�FDQ�EH�VXSSOLHG�FRPSOHWH�ZLWK�IHHG�FRQWURODQG� GLVWULEXWLRQ� V\VWHPV�� IODNHG� SURGXFW� FKXWHVDQG�EUHDNHUV��SURGXFW�FRQYH\RUV��SURGXFW�DQG�RUFRRODQW� WHPSHUDWXUH� FRQWUROV� DQG� IXPH� UHPRYDOV\VWHPV�
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7KH� VL]H� RI� D� IODNHU� IRU� DQ\� SDUWLFXODU� GXW\GHSHQGV�XSRQ�WKH�KHDW�ORDG��7KH�WRWDO�KHDW� ORDGLV� WKH� VXP�RI� WKH� UHTXLUHG� UHGXFWLRQ� LQ� VHQVLEOHKHDW�RI�WKH�OLTXLG�SKDVH�WR�UHDFK�WKH�WHPSHUDWXUHDW� ZKLFK� WKH� PDWHULDO� FKDQJHV� VWDWH� SOXV� WKHODWHQW� KHDW� RI� VROLGLILFDWLRQ� SOXV� WKH� UHTXLUHGUHGXFWLRQ� LQ� VHQVLEOH� KHDW� RI� WKH� VROLG� SKDVH� WRDFKLHYH�WKH�GHVLUHG�ILQDO�IODNH�WHPSHUDWXUH�
8VLQJ� KHDW� WUDQVIHU� FRHIILFLHQWV� EDVHG� RQSUHYLRXV� H[SHULHQFH� RU� WHVW� GDWD� LW� LV� WKHQSRVVLEOH�WR�FDOFXODWH�WKH�HIIHFWLYH�VXUIDFH�DUHD�RIWKH�IODNLQJ�GUXP��'XH�DOORZDQFH�LV�WKHQ�PDGH�IRUWKH�W\SH�RI�IHHG�V\VWHP�DQG�NQLIH�SRVLWLRQ�DV�WKHUHODWLYH�SRVLWLRQ�RI�GRFWRU�EODGH�WR�OLTXLG�ILOP�SLFNXS�SRLQW�OLPLWV�WKH�HIIHFWLYH�KHDW�WUDQVIHU�DUHD�
$QRWKHU� FULWLFDO� IDFWRU� LV� WKH� OHQJWK� WR� GLDPHWHUUDWLR� IRU� WKH� IODNLQJ� GUXP� ZKLFK� LV� RIWHQGHSHQGHQW�XSRQ�WKH�FKDUDFWHULVWLFV�RI�ERWK�OLTXLGDQG� VROLG� SKDVHV� DQG� RQO\� DUULYHG� DW� E\H[SHULHQFH�� ,Q� SUDFWLFH� OHQJWK� WR� GLDPHWHU� UDWLRVYDU\� IURP� OHVV� WKDQ� RQH� XS� WR� D� PD[LPXP� RIWKUHH�
2XU� WHVW� GDWD� FRYHUV� PRUH� WKDQ� WZR� KXQGUHGGLIIHUHQW�PDWHULDOV�DQG�WR�GDWH�ZH�KDYH�VXSSOLHGRYHU� RQH� KXQGUHG� DQG� ILIW\� IODNHUV� WR� FKHPLFDO�SKDUPDFHXWLFDO�� SDLQW� DQG� UHVLQ� PDQXIDFWXUHUVZRUOGZLGH�
6LPRQ� 'UXP� )ODNHUV� DUH� DYDLODEOH� ZLWK� IODNLQJGUXPV�PDQXIDFWXUHG�LQ�D�ZLGH�UDQJH�RI�PDWHULDOVIURP� FDUERQ� VWHHO� WR� QLFNHO� DOOR\V� DQG� LQ� DVWDQGDUG� UDQJH� RI� GLDPHWHUV� IURP� ���PP� WR����PP�DQG�IURP����PP�WR�����PP�ORQJ�
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$FHWDQLOLGH 0DOHLF�$QK\GULGH$OSKD�1DSKWK\ODPLQH 0�$�3�$QWKUDFHQH 0RQRFKORURDFHWLF�$FLG%DULXP�+\GUR[LGH 0RQRJO\FHULGH%HQ]RLF�$FLG 1DSKWKDOHQH%LWXPHQ 1LFNHO�&DWDO\VW%URPR�3URS\OHQH 2OLYH�$FLG%XW\O�&DUED]ROH 3DOP�2LO&DOFLXP�&KORULGH 3DUDIILQ�:D[&DSURODFWDP 3DUD�SKHQ\O�3KHQRO&DUEDPLWH 3KHQRO&DXVWLF�6RGD 3KHQROLF�5HVLQV&HW\O�$OFRKRO 3KRVSKRUXV�3HQWDVXOSKLGH&�0�3�3� 3KWKDOLF�$QK\GULGH'�'�7� 3LFULF�$FLG'LFKORURDQLOLQH 3RO\HVWHU�5HVLQ'LPHWK\O�7HUHSKWKDODWH��'�0�7�� 3RO\HWK\OHQH�*O\FRO'LSKHQ\ODPLQH 3RO\YLQ\O�&KORULGH'�1�7� 6RGLXP�%LVXOSKDWH(WK\OHQH�*O\FRO 6WHDULF�$FLG)DWW\�$FLGV 6WHDULQH)DWW\�$OFRKROV 6RGDPLGH,RGLQH 6XOSKXU/DQWKDQXP�1LWUDWH 7DOORZ/DXULF�$FLG 7�1�7�/HDG�6WHDUDWH :DWHU0DOHLF�$FLG :D[HV

16*'4�5+/10�241&7%65x &TWO�&T[GTUx +PFKTGEV�%CNEKPGTUx 4QVCT[�.QWXTG�&T[GTU�CPF�%QQNGTUx 6WDWNCT�&T[GTU��%QQNGTU��%QPFKVKQPGTUx .CDQTCVQT[�CPF�2KNQV�/CEJKPGU
5��6,021�'5<(56�/,0,7('35,9$7(�52$'�12���&2/:,&.�,1'8675,$/�(67$7(1277,1*+$0�1*���%'��(1*/$1'�

7(/(3+21(���������������������)$;���������������������(�PDLO��VDOHV#VLPRQ�GU\HUV�FR�XN:HE�6LWH��KWWS���ZZZ�VLPRQ�GU\HUV�FR�XN


