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'"HSDUWPHQW RI (QJLQHHULQNVYR@G RRRIGH BFKHQWEWY LQ /XEOLQ
&RQWDFWXGHWRDZICD/G FIDOQXEOIRDLE® MDFHN PD]XU#XS OXEOLQ SO
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SUWLFOH KLVWRU\ 7KH SDSHRDWDGPWHUPLQDWLRQ RI SDUDPHWHUV DSSURI[LP
S5HEHLYFMBREH U PDO RI SQHXPDWLF VHSDUDWLRQ RI WKH PL[WXUH RI ZLO
SHFHLQWBHLYLVHG IRUP  SHWHDEOWNDLQHG E\ PHFKDQLFDO KDUYHVWLQJ ORUHRYHU W
1RYHPEHU UDZ PDWHULDO FRQWDPLQDWLRQ ZDV DVVHVVHG WKURX:

$FFHSWRBPEHU LGHQWLILFDWLRQ RI YDULRXV JURXS?P Rl FRQWDPLQDQWYV

SRQHQWYV RI WKH PL[WXUH LQ WKH EDVLF UDZ PDWHULD
H\ZRUGYV FDUULHG RXW LQ D KRUL]JRQWDO DLU VWUHDP ZLWK WKH
FRUQIORZHU SHWDOV SQHXPDWLF AKHSPRDW RIUILFLHQW DQG HIIHFWLYH ZDV WKH
ESSQE%WSE\/\\//ERSSUDWLRQ SHWDOV VHSDUDWLRQ DW WKH A\ BKHWRRMHDPQWHORFLW\ ZKLF
RI WKH REWDLQHG FOHRWRUSHWD GBVIH R WKHDAWLRQ ZLWK
ELJJHU GLPHQVLRQV ZDV LWK WKH LQFUHDVH RI WKH |
W\ WKH FRHQIEFHBQMY EXW DORQJ IMLMMKXVEQM WKH DPRXQW
IUDFWLRQ ZKLFK LV WDNHQ E\ WKH VWUHDP JURZV $W WK
YHORFLW\ IR R 9PAVZLWKLQ WKH VDPH VL]H IUDFWLRQV
WKH KLJKHVW LQFUHIXWZD R IL @ KFHD \FHR HRII LWKHQWDFWLRQ RI
P DQG ZDV

 QWURGXFWLRQ

&RUQIOKHEBWDXUHD A\W®XERSXODU ZHHG EXW DW WKH VDPH V
ZKLFK JURZV LQ JUDLQV RQ EDXONV DQG IDOORZV ,W RFFEXUV I
SODQW RU D ELHQQLDO SODQURWXFS\H\R D @& ¥ IDEWE FE\OHNGL DYWL K@
D PHGLF.RMRZAYND X(QLFND DQBF]R®N +HUEDO UDZ
PDWHULDOV REWDLQHG IURP DJULFXOWXUDO IDUPV KHUEV SODQ
DV D UXOH KLJKO\ FRQWDPLQDWHG ZIGNEKHWDUL\RRY XIQWG FRWHG |
IORZHU DUH LQ SDUWLFXODU GLIILFXOW IRU VHSDUDWLRQ DQG S
SUHYLRXVO\ KDUYHVWHG PHFKDQLFDOO\ PRZLQJ WKUHVKLQJ ¢
KHUEV FXOWLYDWHG LQ WKH UQU &HDQY H Y IZHICRX \D \& K\VQ G D D JIRES
7KHLU GLIIHUHQW SDUWV L H IORZHUV OHDYHV LUXLW VHHGV
FDWLRQ RU.RN RAWNBV 2*DURZVND D Q8D COMLGIZH EY NHW
DO :LHU]JELFND DQ®NDGZLVLH F]
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BHSDUDWLRQ RI SDUWLFXODU FRPSRQHQWYV RI WKH PL[WXUH L
DQ\ DQJOH RI GHYLDWLRQ RAWNRKWKMWOHDROZLTKKUOQ DWRVKH VHSD
EDVLF EXW GLIIHUHQW SURFHVVHYDQGDPHILDW EPMH® QLQ JVIMQU B KRR B D
DSSOLHG *URFKR@ZHKN] )XUWKHUPRUH LQ HDFK FDVH ERWK VXFW
SXPSIRQDLU VWUHDP DUH XVHG )LJXUH SUHVHQWV YDULRXV VW
GHYLFHV ZKHUH DV D EDVLF VHSDUDWLQJ IDFWRU D KRUL]JRQWD

In the limited chamber

Horizontal air stream

w.q.c = In chambers with a separating surface
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In the multiple operation system

JLIXUH 6FKHPHV RI SQHXPDWLF VA\VWHPV ZLWK D KRUL]JRQWDO
E ZGWK RI WKH SQHXPVWHHAGRD YXIBSO\LQJ DBRXQVWIRW XUH

WKH VXSSOLHG PL[WXUHFORDB LAKL RK B KEKWDOFWHHID LTHV LQSXW FR
WLRQ RI WKH PL[WXUH

7KH VHSDUDWLRQ SURFHVV RI JUDLRBRBMMWMXNH VLY ¢ DMKIRX W WYSHH
WLFDO WLOWV RI WKH URXWH RI SDUWLFOHV ZKLRK IUHHO\ IDOO
G\QDPLF SURSHUWLHY DQG WKH LQLWLDO VSHHG 7KXV RQH PD\
EDVHG RQ WKH SULQFHSOWDRQ FWWHKWHRKLQIDONKGLVWDQFH ZKLF
SUHFLVH VHSDUDWLRQ LQWR IUDFWLRQV DFFRUGLQJ WR WKH GL
RI WKHLU LQOHW WR WKH VWUHDP %RWK LQ WKH KRUL]JRQWDO V
VHSDUDRWHNY 8WDNHV SODFH DW VSHHGV ZKHUH WKH YHUWLFDO F
WKH FULWLFDO RMSMUHIBZR NV HHAAG 12 O +RUDELN 7TRPF]DN

7KH SULQFLSOH RI VHSDUDWLRQ RI JUDLQ ELRORJLFDO PL[WXU
DVSHFLDO SQHXPDWLF VHSDUDWRU EXW DOVR LQ PRUH RU OHV
SXULI\LQJ PRHKOQHYG . VVNNIRFKRZLFYRUHVWDQL HW DO 3
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QDVLHZLF] HWM®KN DQG :DOF{IWHQVLYH XVH RI WRGY VHSDUDWLR
LV MXVWLILHG E\ D VLPSOH VWUXFWXUH DQG RSHUDWLRQ RI GHY|

7KH REMHFWLYH DQG WKH VFRSH RI UHVHDUFK

7KH SDSHU DLPV DW GHWHUPLQDWLRQ RI DSSUR[LPDWH WR R
VHSDUDWLRQ RI WKSHEHWIOWWYXWRH RLGCAJFREQIORZHUW REWDLQHG E\
YHVWLQJ 7KH VFRSH Rl WKH UHVHDUFK FRYHUHG DVVHVVPHQW
LQYHVWLIJDWHG UDZ PDWHULDO WKURXJK FRPSDQLVRQ DQG LGH(
WDPLQDWLRQV RQXFEBHASROQH@WVNK[WXUHY LQ WKH EDVLF UDZ PDW

OHWKRGVY WHVW VWDQG DQG WHVW FRQGLWLRQV

,Q RUGHUHPRPEYRH®D\ VHSDUDWIH $@ R W DPLICHKWERQWDLQ YDOXDEOH
ZHUH WHVWHG RQ WKH GHVLIJQHG SQHXPDWLF VHSDUDWRU ZLWK
7TKH VWUXFWXUH RI WKH VHSDUDWRU HQDEOHV PXOWLSOH LWHUD
LQ ODERUDWRXWUMRKHWUIPRIURHQ WKH IROORZLQJ ZHUH XVHG LQ WKH
KLJK VFRSH Rl YDULDELOLW\ UHIHUUHG WR WKH GLUHFWLRQ RI
KLK VFRSH RI YDULDELOLW\ RI DLU VWUHDP LQWHQVLW\ OXPLQ
REWDLQLQJ JUHDW DPRXQW RI VL]H IUDFWLRQV
WKH XVH RI D SUHFLVH GLVSHQVHU IRU ORRVH PDWHULDOV D \
RI VXSSO\ RI WKH VHSDUDNWRG FROQWXUH WR WKH ZR
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Change of the tilt angle
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JLIXUH 6HSDUWIR® IRU PHDVXUHPHQW R| BHYHREKDDPLF SODQW
QHO RI SQHXPDWLRWAGBWIWRRUS D UW LIDXD ZUWK DHWHRGY W X UH
UHJXODWSRUHFLVH GLVSHQVHU RI UDZ P OBWM WL DIOO \WRHWU V A S RWIXW L
ILOWHUHFHLYLQJ GLVSHQVHU RIEDHSIDEDWHRI IVBSWULBRWVYRQ FKDQ
IURQW EDVH RI VHSDUDWLIRQHMARERWO HWHRX SHWHGHG JDV
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7KH VWUXFWXUH RI GHYLFRIHQBECHW SAWHFHD P FXPRD D IOH I1U
KRUL]RQWHBICD WRRD DO RQH PD[ERPXPPS®IOHRRIWKH@PL[WXUH RI FRL
IORZHU SHWDOV DQG IUDFWLRQV WR EH VHSDUDWHG RI WKH PD!
FRQWDLQHU RI WKH GLVS$SBQ VAKLF IG ISYIRGIX FHWH QLW VWUHDP ZLW#
YHORFLW\ ZLWKADN DFWLYDWHG QH[W WKH YDOYH RI WKH FRQW.
ZDV RSHQHG $LU VWUHDP FDUULHG DZD\ PL[WXUH IUDFWLRQV
ZKLFK FDXVHG WKHUWLFXRPILERAQRDBEQHUYV RI D VHSDUDWLQJ S
VHSDUDWLRQ VDPSOHV LQFOXGLQJ WKH KLJKHVW DPRXQW RI YDC
GLPHQVLRQV RI VLHYH PRWKRVPZBIQE DERFH WKLF GLPHQVLRQ )l
WLRQ ZLWK GICPRIQ PLREILEO\ FRQWDPLQDWLRQV ZKLFK GRHV QR
ZDV UHMHFWHG

%DVHG RQ WKH REWDLQHG UHVXOWV FRHIILFLHQW RI VHSDUDMW
LWZDV

E.

K —
&

ZKHUH

E *tWIOHPRXQW RI FRQWDPLQDWIDDFOMWMW- RQ WX MV KHSIDLWDWMWGEH D P \
& *tWKH DPRXQW WLRRYWDPNRB EDWFK PDWHULDO NJ
OHDVXUHPHQW RI WKH DLU VWUHDP VSHHG ZDV FDUULHG RXYV

3529% $90 SUHFLVLRQ RI“PHPWXWBLHRHQWFK ZDV FDUULHG RXW LC

LWHUDWLRQV

5HVHDUFK UHVXOWY DQG WKHLU DQDO\VLYV

'"HWHUPLQDWLRQ RI FRQGLWLRQV DQG SDUDPHWHUV RI WKH FO
FHVV FORVH WR RSWLPDO RI GULHG FRUWYIORY RU KW WQWZDV
GLVWULEXWLRQ RIWEBHVHVWHE FRIHBRMWIHNVLRQ RILSDUWLFEXODU Il
W\ Rl ZKLFK FRQWDLQHG YDULRXV FRQWDPLQDWHRQV DQG XQXV
OHFWHG ZKLFK FRQVWLWXWHG WKWHGR P Y WHUWCDOBE A HHS CBUHW RO W
YDULDELOLW\ ZLWKLQ WKH VFRSH RI GLPHQVLRQNW VKDSH DQG F
WLRQV FRQGLWLRQV RI WKH SURFHVY ZKLFK HQMXUHG WKH PRV
UDWLRQ ZHUH GHWHSPUQWGRQQDRDS/ IS XULVIHFDWLRQ RI FRUQIORZ
FOHV FRQWDLQHG LQ DOO IUDFWLRQV KDG VLPLODU YDOXHV RI
FULWLFD@G, UHOURFGWDPLF UHVINDW B QYRIO BRVHI ONFATHERRWH [ ILFLHQ W

6PDOMUEBRIAFHY EHWZHHQ WKRVH SDUDPHWHUYVY SUDFWLFDOO\ C
WKH PRVW SUHFLRXV IUDFWLRQV RI SHWDOV VRUW , DQG ,,
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7TDEOH
$HURG\QDPLF FKDUDFWHULVWLFV RI WKH VHOHFWHG IUDFWLRQV

JUDFWLRQV RI PL[VRXUH éH&%%&P&b%HORF&WMIH&HQM/
VTXDUH PHVKHV RI D VLHYH _N Rl $SHURG\QRPRRODWLOLW\

PV UHVLMWWD Q F HM

"LDPHWHB DPRYRWKHR FRQWD
LQDWLRQV

"LDPHWHU ZLWXLQ WKH VFRSH

PP WKLFN FRQWRBRQODRZAHRD V

VHHGYV

"LDPHWHU ZLWKBQ WKH VFRSH RI

PP SHWDOV VRUW ,

"LDPHWHU ZLWKBQ WKH VFRSH RI

PP SHWDOV VRUW ,,

"LDPHWHU ZLWXLQ WKH VFRSH

PP KXVNV FRQWIRRL@QIDWERQV

VHHGYV

"LDPHWHU ZLWXLQ WIRH VFRSH

YHU\ OLJKW FRQWDPLQDWLRQV FRUQIORZHU
VHHGYV

"LDPHWHU PPHGRA/'W ARQWDPLQ
WLRQV

([FHSWWHKHRHHURG\QDPLF FKDUDFWHULVWLFV NQRZOHGJH RI WKH
FRQWDPLQDWLRQ LQ WKH PL[WXUH LV D VLJQLILFDQW IDFWRU W|

7TDEOH
6L]JH GLVWULEXWLRQ RI WKH FRUQIORZHU PL[WXUH RQ 5HWVFK $6

JUDFWLRQV RI PLIWXUH GLDHPGVIHREVVWI 3DUWLFLSDWLRQ
VTXDUH PHVKHVY RI D VLHYH J

+LJKHU V

IRZHU W
7R\
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"KHQ DVVHVVLQJ D SHUFHQWDJH SDUWLFLSDWLRQ RI SDUWLFXC
WKDW WKH PRVW QXPHURXYV IUDFWLRQ DUH SDUWLFOHV U}
P /HVV QXPHURXV IUDFWLRQ FRQ WL QHGLSDPHWLFOHYV

ZLWK PHVKHV GLPHQVLRQVLIWL FM IZHDMQFH WR WKH WHFKQRORJL
WKH LQYHVWLJDWHG PL[WXUH WRWDO RYHU SDUWLFLSDWLR!
D YDOXDEOH PDWHULBOX FRQNVGE VARG GRRZHRIG § HWBIOXODIQQ W K H
SURFHVVLQJ ,Q IUDFWLRQV ELJJHU WKDQ WKH PHQWLRQHG RQH)
DOVR XQGHVLUHG SDUWV RI IORZHUV ZHUH IRXQB ZKHUHDV LQ
WLRQYV

%DVHG RQ WKH WHVWYV ZKHNKRZHWKHFBRWILHBEL KEW Z2HMXFRP S X
ZKLFK DOORZHG DVVHVVPHQW RI WKH HIILFLHQF\ RI WKH SQHXF
FRUQIORZHU SHWWGM IHQGULN@DMERY VRR® DQG DHURG\QDPLF SURS
VWUHDP YHORFLW\ LRI WKHHBRUBPMERU]RQBHXUH SUHVHQWYV YDOXI
FLHQRU YDULRXV IUDFWLRQV RI WKH VHSDUDWHG PL[WXUH

JLIXUH 9DOXHV RI WKH FRHIILKUIRQVERU W HRXOQWDW LUREF WILR BIVHR
PLIWXUH DQG YDULRXV V§HHGV RI WKH DLU VWUHDP 9
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7TKHQDO\WLV RI WKH REWDLQHG YDOXHV RI WKQGLFBMWHLHQW RI
UHODWLYHO\ YDULHG FRUUHODWLRQ ZKLFK GHWHUPLQHYV UHOD\
SDUDPHWHUV RQ WKH HIILFLHQF\ RI WKHISR® X PFROWIDRU DR 8 BMHDW L R (
HYHQ WR D VPDOO H[WHQW OHDGV WR D FRQVLGHUDEOH GLVWXL
SURFHVV RI D FRYHU ZKLFK LPSHGHV GHWHUPLQDWLRQ RI RS\
VHSDUDWLRQ

7TKXV DV D UHVXOW RI SQYKARDNORAMHS PUPMWAURH) RIKH KLIKHVW
RI WKH FRAHAHUFHHREWDLQHG DW WKH VHSDUDWLRK RI SHWDOV LQ
ORFLWPARI(IIHFWLYHQHVV Rl VHSDUDWLRQ IIRUPVKZHDVUDFWLRQ RI |
WKH KLIKHVW DQG ZDV 7KH ORKIRUWD 9DOWIHW RU DAFKMH. R Q M | FLHR
UHSRUWHG DW WKH VSHHG RIAW KW DW K HY WILIHKBIR \E KR AR K HAD R | DPL U
YHORFLWRAVWHIILFLHQW VHSID/WDREWDEKRHGEWD DW WKH VDPH
WLPH PRUH LQWHQVH DLU VWUHDP FDUULHG DZD\ DOVR YDULRXV
D JHQHUDO TXDOLW\ RI VHSDUDWHG SHWDOV )LJXUH SUHVHQW
VHSDUDWHG LQ WWHIKRRLIRQWDO DLU

JLIXUH ([bPSOH RI VHOHFWHG IUDFWLRQV RI WKH PL[WXUH VXE
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$FFRUGWHHMDB®\VLY RI WKH REWRMKPGHUMOHDHIFOWWHPSW RI H
IHFWLYH VHSDUDWLRQ RI FRQWDBULURXYWGRY R BHR B LWIK IF XVOMW \
$ FRQVLGHUDEOH QXPEHU DQG DPRXQW RI SDUWLFXODU FRQWD
YHU\ DSSUR[LPDWH LQ FRPSDULVRQ WR IHDWXUHV RI WKH EDVI
FDXVHG WKDW LW ZDV KDUG WR UH FRWIHHIW K HPKIXY WK A RO R DR
PDGH WKDW WKLV W\SH RI D PLIWXUH UHTXLUHYV D VSHFLDO WHEF
IUHTXHQW VSHFLILF DQG XQFRQYHQWLRQDO VHW RI RWKHU FOH
DOVR QHFHVVDU\ WR XRHFROXHDWILYOHREWHDWWRRYV ZKLFK HORQJI
GXUDWLRQ RI WKH SURFHVY DQG LWV HQHUJ\ FRQVXPSWLRQ

&RQFOXVLRQV

3QHXPDWLF VHSDUDWLRQ RI WKH PL[WXUH Rl FRQWDPLQDWHG |
DLU VWUHDP RQFRBNRSOW DREIG B IDLAHFRX Q WGRGLIILEXOW WR VHSDU
WDPLQBWRRIQY WR EH ORZ HIILFLHQW

7KH PRVW HIILFLHQW DQG HIIHFWLYH ZDV WKH SURFHVV RI SH
YHORFLW\ ZRANK EBWDPRXQW Rl WKH REWDLQHG FOHDQ SHWDO\
FOWRI D IUDFWLRQ ZLWK ELJJHU GLPHQVLRQV ZDV

'LWK WKH LQFUHDVH Rl WKH DLUKWYBHBB WHO RXWWD MRQH ZR M
WKLY WKH DPRXQW RI YDOXDEOH IUDFWLRQ ZKLFK LV WDNHQ

RI DLU VWU H D P9y HRARWIRNAPEOMRZALWKLQ WKH VDPH VL]H IUDFWLRQ
KLIJKHVW LQFUHD YV HKZRI WIKM FIRHH | RF LWMIQRV | PDF QG ZD \R |

6HSDUDWLRQ LQ WKH KRUL]JRQWDO DLU VWUHDP PD\ QRW EH R
SHWD@WDWWHBQ 7KLV PHWKRG PD\ ERI FIOGIDW HGDWR 8 WKISD P D Q
WLRQ ZLWK WKH XVH Rl VSHFLDDHYMWLF FOHORDVQUFPDE® & LQUHAU B
GHYLFHV

SHIHUHQFHYV

'"PLWUHZVNIDBK 5RV]NRZVNRV]NLHZLF] (OHPMQWHRULL L REOLF]DQLD
PDV]\Q F]\V]F] F\FK RUD] XU] GGEDZQXFDARYIFYMWOZD ,6% 1

*LHW . VND %DGDQLD ODERUDWRU\MQH QDG UR]JG]JLD4HP VWUXPL
VLHZQLND SQHX@DWLHQHIRROQLF]D

*URRELF] O0DV]\Q\ GR F]\V]F]HQLD L :\GRUADR FIMZIRESEINV LB 1

+RUDELN &KDUDNWHU\VW\ND Za4D FLZR FL IL]\F]Q\FK UR OLQQ\FK PDW
Z SURFHVDFK GNBWSGRRBSALULFD

.R]JARZVND 5R OLQ\ ERJDWH Z EDUZQLNL RUD] LERGRPF]HQLH L ]DVWF
FL JLHODUVNLH

X(QLPHD ']LDON =LR4D L LFK ]DVWRVRZDQLH DWW RDDD3DZVSYaF]HVQ

VWARZDNAG®ZQLFWZ /HNMBOUVNLFK ;
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/JRUHVSVDIQL5DEDQKD]PHL 'HVLJQ DQG FRQVWUXFWLRQ RI DQ DXWRPDW
RI IULFWLRQ PHBYXLXUD®H YQJFHQ HH U L& 35, QRWHILQEIDON LYRRID O QR

2*DURZYNDDURQLHZVNL5R OLQ\ OHF]QLF]H L LFK SUDNW\NRW ][DVWRVR:
'\GDZQLF]\ =ZL ]NyZ =DIRGOZBK

3DQDVLBIZIFREFIDNOD]XU=DZL. OBRGUHMNR 7KH WHFKQLDXH DQG DQD
\WWLV RI WKH SURFHVV RI VHSDUDWIRXY @G FIOHRRE QQ JLWQMHHU PQWHUL

7RPF]DN &KDEHU E4BZRWRN.D Z\VW SR ZDAFIKH R Q] DARF POLQ@L H

7\0 kBN .V]WBBWR FHFKD UR]GQI*N®LFHDLPDYRBQLF]D

7\OHN :DOF]\N 6HSDUDWRU SQHXPDW\F]Q\ GRIPIDULR T HLAKIBIZNQH Q\FK
5ROQLF]JHM L /H QHM

'LHU]JELFNL . -DGZLVLH F]DN . VSy&DYED GRNBH SRMILG Y Z\EUDQ\PL
FHFKDPL UR]G]LHOF]\BKDQYIMRGQ 1 DXBRBELNP\ ,Q*\QLHULL 5ROQLF]HM

&=<6=&=(1,( , 625%2;( 0,(6=$1,1688&+<&+ 3a$7.1:
&+$%58 %as$:$7.$ : 320<0 67580,(1,$ 3275=$

6WUHV]F3HREH GRMUMH\OHQLD JEOL*RQ\FK GR RSW\PDOQ\FK SDUDPHWUYy
PLHV]DQLQ\ VXV]RQ\FK SADWNyZ G]JLNLHJR EADZDWND SR]J\WNDQ\FK SRS
GRNRQDQR RFHQ\ VWRSQLD ]DQLHF]\W]F]JHQLD EDGHWOQHNDFRMXURZFD SR
Uy*Q\FK JUXS ]DQLHF]J\W]F]JH L NRPSRQHQWYZ PLHV]DQLQ\ QLHSR* GDQ\F
6HSDUDFM SURZDG]JRQR Z SR]JLRP\P VWUXPLHQLX SRZLHWU]D ] Z\NRU’
VHSDUDWRUD SQBKNEDWGE])GHHUIRNXWHFYQIVWELHODNQN Y GABD VBNRFISUJHELHJI
SUJ\ SU GNR FL VWUXPLHQLDAS/RIOMW S \¥\\QIRY|FRHM]\VAY\FK SADWNyZ ] Pl
QLQ\ Z SUJ\SDGNX IUDNFML R ZL NV]J\FK Z\PLDUDFK VL JD&D : PLDU Z
SRZLHWU]D Z]JUDVW D OWSHFEAB]\Q @R SRZL NV]D VL LOR & IUDNFML ZDUWR F
VWUXPLH 3U]\ Z]JUR FLH SU GINRy% LPAME B XP PANQZ R BR FILBWWIFK V

P\FK IUDNFML Z\PLDURZ\FK QDMZ\*¥PLB#]RLRWWV FA Iy SEINSQIGNNDX IUDNFN

P L Z\QLyVa

64RZD NOXSRIBRWML FKDEUX SQHXPRVHSDUDFMD ]DQLHF]\W]F]HQLD



