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)LOWUDWLRQ� LV� RQH� RI� WKH� PHWKRGV� XVHG� WR� FRQWURO� GXVW�

HPLVVLRQ� SROOXWLRQ� LQ� PDQ\� LQGXVWULHV�� 7KHUH� DUH� PDQ\�

W\SHV�RI�ILOWUDWLRQ�WHFKQLTXHV�DYDLODEOH�IURP�VLPSOH�WR�PRUH�

FRPSOLFDWHG�ILOWUDWLRQ�V\VWHPV��)DEULF�W\SH�ILOWUDWLRQ�KRXVHV�

D� QXPEHU� RI� IDEULF� EDJV� SODFHG� LQ� D� VLQJOH� RU� PXOWLSOH�

FRPSDUWPHQWV� DV� GHSLFWHG� LQ� )LJXUH� ��� 7KLV� V\VWHP� LV�

NQRZQ� DV� WKH� PRVW� HIILFLHQW� GXVW� HPLVVLRQ� FRQWURO� ZLWK�

UHPRYDO� HIILFLHQF\� RI� �������� ,W� FDQ� KDQGOH� DFLG� PLVW��

RUJDQLFV�DQG�PHWDOOLF�FRPSRXQGV�LQ�D�VLQJOH�XQLW�ZLWK�WKH�

VXSSRUW�RI�IOXH�JDV�FOHDQLQJ�DJHQWV�

+RZHYHU�� IDEULF� W\SH� ILOWUDWLRQ� XQLW� KDV� D� PDLQ�

GLVDGYDQWDJH� RI� QRW� EHLQJ� DEOH� WR� RSHUDWH� LQ� KLJK�

WHPSHUDWXUH�HQYLURQPHQW�DV�IDEULF�LV�QRW�DEOH�WR�ZLWKVWDQG�

DQG� SHUIRUP� LWV� IXQFWLRQ� DV� D� ILOWHULQJ� GHYLFH� LQ� KLJK�

WHPSHUDWXUH�� $OWHUQDWLYHO\�� D� PRUH� UREXVW� W\SH� RI� ILOWHUV�

VXFK�DV�KRW�JDV�ILOWHU��ZKLFK�LV�FHUDPLF�RU�FHUDPLF�OLNH�ILOWHU�

FDQGOH��LV�EHFRPLQJ�SRSXODU�DQG�UHOHYDQW�WR�EH�FRQVLGHUHG�

ZKHUH� IDEULF� W\SH� ILOWHU� IDLOV��+RW� JDV� ILOWHUV� HOHPHQW� KDV�

EHHQ� GHYHORSHG� RYHU� WKH� \HDUV� ZLWK� LPSURYHPHQWV� LQ�

ILOWUDWLRQ�FKDUDFWHULVWLF�DORQJ�ZLWK�LWV�PHFKDQLFDO�VWUHQJWK��

)LJXUH����%DVLF�SULQFLSOHV�RI�ILOWUDWLRQ�IRU�GXVW�HPLVVLRQ�FRQWURO�

WKHUPDO�VKRFN�DQG�FKHPLFDO�UHVLVWDQFH�SURSHUWLHV��7KHVH�

DUH� DPRQJ� WKH� PRVW� LPSRUWDQW� SDUDPHWHUV� WR� FRQVLGHU�

ZKHQ� GHDOLQJ� ZLWK� GXVW� HPLVVLRQ� FRQWURO� DSSOLFDWLRQV� LQ�

KLJK� WHPSHUDWXUH�HQYLURQPHQW��6RPH�RI� WKH�DSSOLFDWLRQV�

RI�KRW�JDV�ILOWHUV�DUH�

f� %LRPDVV�ERLOHU�

f� ,QFLQHUDWLRQ�RI�LQGXVWULDO�DQG�FKHPLFDO�ZDVWH�

f� ,QFLQHUDWLRQ�RI�FOLQLFDO��DQLPDO�DQG�GRPHVWLF�ZDVWH�

f� :DVWH�WR�HQHUJ\�SODQW�

f� :RRG�ZDVWH�EXUQLQJ�

f� &UHPDWRULXP�LQFLQHUDWRU�

f� 6RLO�UHPHGLDWLRQ�DQG�UHFODPDWLRQ�

f� 0HWDOOXUJLFDO�SURFHVVLQJ�

f� 3UHFLRXV�PHWDO�UHFRYHU\�

f� )XUQDFHV��HWF�

(19,52�),/75$7,21�+27�*$6�),/7(5

(QYLUR�)LOWUDWLRQ� �()�� KRW� JDV� ILOWHU� HOHPHQWV� DUH�

PDQXIDFWXUHG� E\� 7(10$7� $GYDQFH� 0DWHULDOV�� 8QLWHG�

.LQJGRP�� 7KH� ELR�VROXEOH� PDWHULDO� DQG� LQRUJDQLF� ERQGV�

HQDEOHG� WKHP� WR� EH� XVHG� DW� WHPSHUDWXUH� XS� WR� ����c&��

7KHVH�ILOWHU�HOHPHQWV�DUH�GHVLJQHG�WR�UHPRYH�SDUWLFXODWH�

HPLVVLRQ�IURP�KRW�JDVHV�RIIHULQJ�KLJKHU�UHPRYDO�HIILFLHQF\�

FRPSDUHG� WR� DQ\� RWKHU� FRQYHQWLRQDO� ILOWUDWLRQ� V\VWHP��

2WKHU� FKHPLFDO� SROOXWDQWV� VXFK� DV� DFLG� JDVHV�� PHWDOV�

DQG�GLR[LQ�IXUDQ�FDQ�EH�UHPRYHG�ZLWK�WKH�XVH�RI�IOXH�JDV�

FOHDQLQJ�DJHQW�RU�VRUEHQWV.

7KH� ILOWHU� HOHPHQWV� DUH� FDSDEOH� WR� FDSWXUH� SDUWLFOHV�

OHVV�WKDQ�RQH�PLFURQ�LQ�GLDPHWHU�ZKHUH�DGGLWLRQDO�ILOWUDWLRQ�

LV� SURYLGHG� E\� WKH� IRUPDWLRQ� RI� WKH� GXVW� FDNH� OD\HU�

GHSRVLWHG� RQ� WKH� ILOWHU� HOHPHQW�� 7KH� UHVXOWDQW� HPLVVLRQ�

OHYHOV� DUH� W\SLFDOO\� ORZHU� WKDQ� ��� PJ� P
��
�� 7KHVH� KRW�

JDV� ILOWHU� HOHPHQWV� DUH� SURYHQ� WR� RIIHU� FOHDQHU� HPLVVLRQ�
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FRPSDUHG� WR�HOHFWURVWDWLF�SUHFLSLWDWRUV�RU�ZHW� VFUXEEHUV��

,QWHUHVWLQJO\��WKH�ILOWHU�HOHPHQWV�DUH�VHOI�VXSSRUWLQJ�DQG�GR�

QRW� UHTXLUH�PHWDO� FDJHV� DV� LQ� W\SLFDO� IDEULF�� WKXV� VDYLQJ�

LQVWDOODWLRQ�WLPH��7KLV�LV�DOVR�RI�YDOXH�LQ�FRUURVLYH�IOXH�JDV�

HQYLURQPHQWV�� 6RPH� RI� WKH� NH\� IHDWXUHV� RI� WKH� KRW� JDV�

ILOWHU�HOHPHQWV�DUH�

f� 5HVLVWDQFH�LQ�H[FHVV�RI�����c&�

f� ��������ILOWUDWLRQ�HIILFLHQF\�

f� �����VSDUN�SURRI�

f� 6HOI�VXSSRUWLQJ�

f� +LJK�VWUHQJWK��DQG

f� +LJK�FKHPLFDO�UHVLVWDQFH�

)LJXUH����$�VLPSOH�VFKHPDWLF�GLDJUDP�RI�(QYLUR�)LOWUDWLRQ��()��KRW�JDV�

ILOWUDWLRQ�V\VWHP�
)LJXUH� ��� %RWWRP� YLHZ� RI� WKH� (QYLUR�)LOWUDWLRQ� �()�� KRW� JDV� ILOWHU�

HOHPHQWV�LQ�D�ILOWUDWLRQ�FRPSDUWPHQW�

7$%/(����$9$,/$%,/,7<�2)�(19,52�),/75$7,21�+27�*$6�),/7(5�(/(0(176

&6����) &6����)

([WHUQDO��GLDPHWHU��PP� �� �� �� ��� ��� ���

,QWHUQDO�GLDPHWHU��PP� �� �� �� ��� ��� ���

/HQJWK��PP� ���� ���� ���� ���� ���� ����

)ODQJH�GLDPHWHU��PP� �� �� �� ��� ��� ���

6XUIDFH�DUHD��P
�
� ���� ���� ���� ���� ���� ����

%HQHILWV�RI�KRW�JDV�ILOWHU�HOHPHQWV�

f� :RXOG�QRW�WHDU�

f� (PLVVLRQ�OHYHO�ZHOO�EHORZ����PJ�P
��
�

f� 1R�QHHG�IRU�JDV�FRROLQJ�

f� 1R�QHHG�IRU�PHWDO�FDJHV�

f� 5HGXFH�HQHUJ\�FRQVXPSWLRQ�

f� 3URWHFWV�YLWDO�FRPSRQHQWV�

f� 1RQ�FHUDPLF�

f� /HVV�PDLQWHQDQFH��DQG

f� 6PDOO�IRRWSULQW�

7KH� ()� KRW� JDV� ILOWHU� HOHPHQWV� DUH� DYDLODEOH� LQ� WZR�

GLIIHUHQW�VL]HV�����DQG�����PP�LQ�GLDPHWHU��7KH�VPDOOHU�

GLDPHWHU�FRQVLVWV�RI�������������DQG������PP�LQ�OHQJWK�

ZKLOH� WKH� ELJJHU� GLDPHWHU� KDV� WKUHH� GLIIHUHQW� OHQJWKV� WR�

RIIHU��L�H��������������DQG������PP��7DEOH����

7KH� ()� KRW� JDV� ILOWHU� HOHPHQWV� SURYLGH� WKH� IOH[LELOLW\�

RI�SURYLGLQJ�RSWLRQV�WR�FXVWRPHUV�EDVHG�RQ�WKHLU�VSHFLILF�

UHTXLUHPHQWV�DQG�OLPLWDWLRQV��$�VLPSOH�VFKHPDWLF�GLDJUDP�

RI�WKH�KRW�JDV�ILOWUDWLRQ�V\VWHP�LV�VKRZQ�LQ�)LJXUH����ZKLOH�

WKH�DFWXDO�ERWWRP�YLHZ�RI�WKH�ILOWHU�HOHPHQWV�DUUDQJHPHQW�

LQ�WKH�FRPSDUWPHQW�FDQ�EH�VHHQ�LQ�)LJXUH���

7+(�3(5)250$1&(�7(67

7KH�SLORW�SODQW

7KH� SHUIRUPDQFH� RI� WKH� ()� KRW� JDV� ILOWHU� ZDV� WHVWHG� LQ�

WKH�SLORW�SODQW�VFDOH�ILOWUDWLRQ�V\VWHP�RI�WKH�$LU�5HVRXUFHV�

5HVHDUFK� /DERUDWRU\� �0DOD\VLD��� -DSDQ� ,QWHUQDWLRQDO�

,QVWLWXWH�RI�7HFKQRORJ\�DQG�8QLYHUVLWL�7HNQRORJL�0DOD\VLD��

�)LJXUH�����7KH�ILOWUDWLRQ�V\VWHP�FRPSULVHV�IRXU�F\OLQGULFDO�

VKDSH�ILOWHU�HOHPHQWV�����PP�[����PP�[������PP�OLWUH���

D�GXVW�KRSSHU��GXVW�IHHGHU��SXOVH�MHW�FRPSUHVVHG�DLU�DQG�

SUHVVXUH�JDXJH��7KH�XQLW� LV�HTXLSSHG�ZLWK�FRQWURO�SDQHO��

DQ�LQGXFHG�GUDIW�,'�IDQ�DQG�D�VWDFN�
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)LJXUH����$LU�5HVRXUFHV�5HVHDUFK�/DERUDWRU\�)LOWUDWLRQ�3LORW�3ODQW�

Dust Emission Control Filter Elements for Hot 
Gas Filtration

)LJXUH����3DUWLFXODWH�SHQHWUDWLRQ�DJDLQVW�YDULRXV�LQOHW�PDVV�ORDGLQJ�ZLWK�

KLJK�ILOWHULQJ�YHORFLW\�RI����FP�V
��
�

7KH�H[SHULPHQW

7KH� SHUIRUPDQFH� RI� WKH� ILOWHU� HOHPHQWV� ZDV� PHDVXUHG�

LQ� WHUPV� RI� SDUWLFXODWH� SHQHWUDWLRQ�� L�H�� FRQFHQWUDWLRQ� RI�

SDUWLFXODWH�PDVV�DEOH� WR�SDVV� WKURXJK� WKH� ILOWHU�HOHPHQW��

$�IOXH�JDV�FOHDQLQJ�DJHQW��7ULNRW$&�SRZGHU��ZDV�XVHG�DV�

WHVW�VDPSOH� LQ�WKH�H[SHULPHQW��'LIIHUHQW�SDUWLFXODWH�PDVV�

ORDGLQJV�RI����������DQG�����PJ�PP
��
�RI�WKH�VDPSOH�ZHUH�

VXEMHFWHG�WR�KLJK�ILOWHULQJ�YHORFLW\�RI����FP�V
��
��LQ�RUGHU�WR�

WHVW�WKH�SHUIRUPDQFH�RI�WKHVH�ILOWHU�HOHPHQWV�XQGHU�H[WUHPH�

FRQGLWLRQ�� +RZHYHU�� LQ� DFWXDO� LQGXVWULDO� DSSOLFDWLRQV�� WKH�

ILOWHULQJ�YHORFLW\�LV�VHW�EHWZHHQ���FP�V
���
DQG���FP�V

��
��7KH�

SDUWLFXODWH� SHQHWUDWLRQ� ZDV� GHWHUPLQHG� DW� WKH� VWDFN� RI�

WKH�SLORW�SODQW�E\�*5,00�$HURVRO�3RUWDEOH�/DVHU�$HURVRO�

6SHFWURPHWHU��ZKLFK�LV�DEOH�WR�GHWHFW�SDUWLFXODWH�GLDPHWHU�

UDQJLQJ�IURP�����PP�WR����PP�LQ�VL]H���

5HVXOWV

)LJXUH���SUHVHQWV�WKH�UHVXOWV�RI�WKH�SHUIRUPDQFH�WHVW�RQ�WKH�

()�KRW�JDV�ILOWHU�HOHPHQW�ZKLFK�VKRZHG�WKDW�WKH�SDUWLFXODWH�

SHQHWUDWLRQ�RI�SDUWLFXODWH�GLDPHWHU�OHVV�RU�HTXDO�WR����pP�

�GS�����DORQJ�ZLWK�LWV�VL]H�IUDFWLRQ�RI�����pP��GS������DQG�

����pP��GS������ZHUH�VLJQLILFDQWO\�ORZHU�WKDQ�����PJ�P
��
��

1RWH�WKDW�ERWK�GS�����pP�DQG�GS�����pP�FRQVWLWXWH�SDUW�

RI�WKH�GS����pP�SDUWLFXODWH�VL]H�IUDFWLRQ�LQ�WKLV�FDVH��7KLV�

ILQGLQJ�VLPSO\�VXJJHVWV� WKDW� WKH�HIILFLHQF\�RI� WKH�KRW�JDV�

ILOWUDWLRQ�RQ�WKH�UHPRYDO�RI�GXVW�HPLVVLRQ�ZLOO�EH�H[WUHPHO\�

KLJK�NQRZLQJ�WKDW�ORZ�ILOWHULQJ�YHORFLW\�ZLOO�EH�XVHG�LQ�DFWXDO�

LQGXVWULDO�DSSOLFDWLRQ�

$V� H[SHFWHG�� WKH� SHUIRUPDQFH� RI� WKH� ILOWHU� HOHPHQW�

LQFUHDVHV�ZLWK�SDUWLFXODWH�PDVV� ORDGLQJ��7KLV� LV�EHFDXVH�

WKH�IRUPDWLRQ�RI�GXVW�FDNH�OD\HU�GHSRVLWHG�RQ�WKH�VXUIDFH�

RI� WKH� ILOWHU� HOHPHQW� KHOSHG� WR� SURYLGH� DGGLWLRQDO� EDUULHU�

IRU�UHPRYDO��7KLV�LV�RQH�RI�WKH�XQLTXH�IHDWXUHV�RI�ILOWUDWLRQ�

V\VWHP� LQ�FRPSDULVRQ� WR�RWKHU�HPLVVLRQ�FRQWURO�GHYLFHV��

ZKHUHE\� LQFUHDVHG� LQ� LQOHW� PDVV� ORDGLQJ� LQFUHDVHV� LWV�

FROOHFWLRQ� HIILFLHQF\� HYHQ� IRU� YHU\� ILQH� SDUWLFXODWH� VL]H�

IUDFWLRQ��(YLGHQWO\��DV�REVHUYHG�LQ�WKLV�VWXG\��WKH�KRW�JDV�

ILOWHU�HOHPHQW�LV�FDSDEOH�RI�FDSWXULQJ�SDUWLFOHV�RI�OHVV�WKDQ�

����pP�LQ�GLDPHWHU�GXH�WR�WKLV�HIIHFW�

&21&/86,21

)LOWUDWLRQ�LV�NQRZQ�WR�EH�RQH�RI�WKH�PRVW�HIILFLHQW�WHFKQLTXHV�

IRU�HPLVVLRQ�FRQWURO�WKDW�LV�DSSOLFDEOH�WR�PDQ\�LQGXVWULHV��

7KH� DGYDQFHPHQW� RI� KRW� JDV� ILOWHU� HOHPHQW� ZLOO� IXUWKHU�

H[WHQG�D�ZLGH� UDQJH�DSSOLFDWLRQV�RI� VXFK� WHFKQRORJ\�� ,Q�

DGGLWLRQ�WR�KLJK�UHPRYDO�HIILFLHQF\��WKH�KRW�JDV�ILOWHU�RIIHUHG�

DQ� XQSUHFHGHQWHG� WHPSHUDWXUH� DQG� FKHPLFDO� UHVLVWDQFH�

ZLWK�ORQJ�WHUP�GXUDELOLW\�


