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&(5$0,&�5(&83(5$7256
$33/,('�72�)25&,1*
)851$&(6

&217(;7

)RUJLQJ�LV�D�WHFKQLTXH�E\�ZKLFK�PHWDOV�DUH�VKDSHG�LQ�IXUQDFHV�KHDWHG�WR
WHPSHUDWXUHV�RI�XS�WR�������&���,QGXVWULDO�XVH�RI�WKLV�WHFKQLTXH�LV�TXLWH
ZLGHVSUHDG�

7+(�352%/(0

&RQYHQWLRQDO�IRUJLQJ�IXUQDFHV�DUH�H[SHULHQFLQJ�LQFUHDVLQJ�GLIILFXOW\�LQ
PHHWLQJ� PRGHP� LQGXVWULDO� VWDQGDUGV� ZLWK� UHJDUG� WR� HIILFLHQF\�
SURGXFWLYLW\� DQG� WKH� TXDOLW\� RI� PDWHULDOV�� � *HQHUDOO\� VSHDNLQJ�� WKH
HIILFLHQF\�RI�FRQYHQWLRQDO�IRUJLQJ�IXUQDFHV�LV�RQO\�DERXW�����RYHU�++9
�+LJK�+HDWLQJ�9DOXH��

7+(�62/87,21

7KH� HQHUJ\� HIILFLHQF\� RI� D� IXUQDFH� FDQ� EH� LPSURYHG� FRQVLGHUDEO\� E\
SUHKHDWLQJ� WKH� DLU� IHG� WR� WKH� EXUQHU�� XVLQJ� KHDW� UHFRYHUHG� IURP� WKH
FRPEXVWLRQ� SURFHVV� LWVHOI�� � 3URGXFWLYLW\� FDQ� EH� IXUWKHU� LQFUHDVHG� E\
LQVXODWLQJ�WKH�IXUQDFH�ZDOOV�ZLWK�FHUDPLF�ILEUHV�DQG�XVLQJ�D�PHFKDQL]HG
FRQYH\RU�V\VWHP�
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7+(�7+(25<

6LPXOWDQHRXV� DSSOLFDWLRQ� RI� WKH
WKUHH� SURFHGXUHV� GHVFULEHG
DERYH� ZLOO� LPSURYH� WKH
SHUIRUPDQFH�RI�IRUJLQJ�IXUQDFHV�

7KLV�FDQ�EH�DFKLHYHG�E\�XVLQJ�D
FHUDPLF� PDWUL[� UHFXSHUDWRU� WR
UHFRYHU�SDUW�RI� WKH�KHDW�QRUPDO\
ORVW� WKURXJK� WKH� SURGXFWV� RI
FRPEXVWLRQ���7KH�UHFXSHUDWRU��DV
VHHQ� LQ� )LJXUH� ��� LV� PDGH� RI
FRUGLHULWH� WKDW� FDQ� UHVLVW
WHPSHUDWXUHV�XS�WR�������&���%\
SDVVLQJ� WKURXJK� WKH� UHFXSHUDWRU�
WKH� FRPEXVWLRQ� DLU� LV� SUHKHDWHG
WR� DERXW� ����&�� � 7KLV� W\SH� RI
PDWUL[� UHFXSHUDWRU�� DV� LQVWDOOHG
RQ� WKH� IXUQDFH� LQ� )LJXUH� ��
UHFRYHUV� WKH� KHDW� WUDQVIHUUHG
IURP�WKH�SURGXFWV�RI�FRPEXVWLRQ
WR� WKH� FHUDPLF�PDWUL[��ZKLFK�� LQ
WXUQ�� WUDQVIHUV� LW� WR� WKH� DPELHQW
DLU�� � $� UHFXSHUDWRU� DORQH� FDQ
UHVXOW� LQ� HQHUJ\� VDYLQJV� RI
DSSUR[LPDWHO\� ������ �+RZHYHU�
XVLQJ� DLU� SUHKHDWHG� WR
WHPSHUDWXUHV� JUHDWHU� WKDQ� ����&
FDXVHV� LQFUHDVHG� SURGXFWLRQ� RI
QLWURJHQ� R[LGHV� �1�[�� �� WHVWV
FRQGXFWHG� RQ� IRUJLQJ� IXUQDFHV
KDYH� VKRZQ� 1�[� FRQFHQWUDWLRQV
RI�DERXW�����SSP��DW���������LQ
WKH�FKLPQH\�

1HYHUWKHOHVV�� VHYHUDO� PHWKRGV
DUH� HIIHFWLYH� LQ� UHGXFLQJ� 1�[
FRQFHQWUDWLRQV� WR� DFFHSWDEOH
OHYHOV� �H�J�� LQWHUQDO� UHFLUFXODWLRQ
RI� WKH� SURGXFWV� RI� FRPEXVWLRQ
DQG�VWDJH�FRPEXVWLRQ����)LJXUH��
DOVR� VKRZV� KRZ� D� UHFXSHUDWRU
PRXQWHG� RQ� WKH� FKLPQH\� FDQ
LQFUHDVH�SUHVVXUH� LQ� WKH� IXUQDFH�
WKXV� UHGXFLQJ� WKH� LQILOWUDWLRQ� RI
FROG�DLU�WKURXJK�WKH�IXUQDFH�VORW�
&ROG� DLU� UHGXFHV� WKHUPDO
HIILFLHQF\� DQG� WKH� DGGLWLRQDO
R[\JHQ� SURPRWHV� IXUQDFH� VFDOH�
&HUDPLF� UHFXSHUDWRUV� DUH
H[WUHPHO\� UHOLDEOH� DQG
PDLQWHQDQFH�FRVWV�UHSUHVHQW�RQO\
DERXW� ������ RI� WKH� DQQXDO
HQHUJ\�VDYLQJV�

7KH� UHIUDFWRU\� FHUDPLF� ILEUHV
DSSOLHG�WR�WKH�LQVLGH�ZDOOV�RI�WKH
IXUQDFH� DUH� PDGH� RI� D� VLOLFRQ�
DOXPLQD� PDWHULDO� ZLWK
H[FHHGLQJO\� KLJK� LQVXODWLQJ
SURSHUWLHV�� �$YDLODEOH� LQ�ULJLG�RU
SOLDQW� SDQHOV�� WKH\� FDQ� EH� XVHG
IRU� WHPSHUDWXUHV� DV� KLJK� DV
������&� DQG� IRU� VXOSKXU�IUHH
IXHOV�� OLNH� QDWXUDO� JDV�� � 7KH
IXUQDFH�UHVSRQGV�YHU\�TXLFNO\�WR
WHPSHUDWXUH� FKDQJHV�� VLQFH� WKH
UHIUDFWRU\�ILEUHV

KDYH� D� YHU\� ORZ� GHQVLW\� �����
������ � &RQVHTXHQWO\�� PRUH
SUHFLVH� WHPSHUDWXUH�UHJXODWLQJ
FRQWUROV� DUH� UHTXLUHG� WKDQ� ZLWK
FRQYHQWLRQDO�IXUQDFHV�
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'(6&5,37,21�2)�7+(�)851$&(

)LJXUH���VKRZV�D�IRUJLQJ�IXUQDFH
ZLWK� D� FHUDPLF� UHFXSHUDWRU
PRXQWHG� RQ� WKH� FKLPQH\�� � 7KH
FRPEXVWLRQ� DLU� LV� SUHKHDWHG� LQ
WKH� UHFXSHUDWRU� EHIRUH� EHLQJ� IHG
WR�WKH�EXUQHU�

7KH� ORDG� �PHWDO� URG� RU� EDU�� LV
SODFHG� RQ� WKH� FRQYH\RU� EHOW�
2SHUDWLQJ� DW� D� VWHDG\� VSHHG�� WKH
FRQYH\RU� WDNHV� WKH� ORDG� WR� WKH
IXUQDFH�� � :KHQ� WKH\� UHDFK� WKH
HGJH� RI� WKH� IXUQDFH�� WKH� PHWDO
URGV� DUH� DSSUR[LPDWHO\� ������&
DQG�DUH�KRW�HQRXJK�WR�EH�IRUJHG�

7KH� DGYDQWDJH� RI� XVLQJ
UHIUDFWRU\� ILEUHV� ZLWK� ORZ
WKHUPDO�LQHUWLD�FDQ�EH�VHHQ�LQ�WKH
WLPH� UHTXLUHG� WR� ILUH� XS� WKH
IXUQDFH� �� LW� WDNHV� RQO\� ��� WR� ��
PLQXWHV� IRU� D� FROG� IXUQDFH� WR
UHDFK� ������&�� � ,Q� DGGLWLRQ�� WKH
LQWHQVLW\� RI� WKH� IODPH� FDQ� EH
UHGXFHG� ZKHQ� SURGXFWLRQ� LV
LQWHUUXSWHG�� �7KH� WHPSHUDWXUH� RI
WKH� ORDGV� LQVLGH� WKH� IXUQDFH�ZLOO
GURS�� WKXV� SUHYHQWLQJ
GHFDUEXUL]DWLRQ�DQG�VFDOH�

:KHQ� SURGXFWLRQ� UHVXPHV�� WKH
IXUQDFH� FDQ� EH� DW� RSHUDWLQJ
WHPSHUDWXUH�ZLWKLQ�PLQXWHV�

%(1(),76

�� 3RWHQWLDO�HQHUJ\�VDYLQJV�RI�XS
WR�������GXH� WR�SUHKHDWLQJ�RI
FRPEXVWLRQ� DLU� DQG� ORZ
WKHUPDO�LQHUWLD�RI�WKH�IXUQDFH�

�� 5HGXFHG� KHDWLQJ� WLPH� IRU� WKH
ORDG�� ZKLFK� WUDQVODWHV� LQWR
LQFUHDVHG�SURGXFWLYLW\�

�� 3RVVLELOLW\�RI�SUHVVXUL]LQJ� WKH
IXUQDFH�� WKHUHE\� UHGXFLQJ
LQILOWUDWLRQ�RI�FROG�DLU�

�� 5HGXFHG� VFDOH�� UHVXOWLQJ� LQ� D
KLJKHU�TXDOLW\�SURGXFW�

�� ,PSURYHG�ZRUN�HQYLURQPHQW�



������������������������������������������������������������������������������������������������������������������������������������������������

27+(5�$33/,&$7,216

&HUDPLF�KHDW�UHFXSHUDWRUV�FDQ�DOVR�EH�XVHIXO�LQ
WKH�IROORZLQJ�DUHDV�

�� 7KHUPDO�WUHDWPHQW

�� /DGGOH�KHDWLQJ

�� ,QFLQHUDWLRQ

�� 5HYHUEHUDWRU\�IXUQDFHV�IRU�DOXPLQXP

)RU�PRUH�LQIRUPDWLRQ��FRQWDFW

'(9(/230(17�$1'
7(&+12/2*,&$/
$66,67$1&(�',9,6,21
3KRQH����������������


