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9LVFRVLW\ VHQVRUYV

APNKPG XKUEQUKV[ UGPUKPI RTQXKEF(

&QWRNGF YKVJ aPFWUVT| VGEJPQNQI[ KPNKPG
I TCD UCORNGU VQ VJG NCD KPVTQFWEKPI SWCNK"

.

&RQVLVWHQF\ RI WKH EDWWHU IRU IULHG FKLFNHQ LV DOO LPSRUWDQW V\
FROWURO FDQ JHW LW ULJKW DOO WKH WLPH DV RSSRVHG WR ZDLWLQJb
WKH VDPH DV ZKDW V LQ WKH SLSH

,PDIJH$H)Y2162 &+$5/(6 IMHBPED\

%DWWHU LV ZLGHO\ XVHG DV D FRDWLQJ IRU GH
SURGXFWV VXFK DV FDNHV ZDIéHV ELVEFXLWYV I
WKH EDWWHU LV W\SLFDOO\ DSSOLHG E\ GLSSLC

'"HFHPEHU
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0DQSUHHW 'DVK -RHGUXPV DQG RYHQ EDQGV 'HSHQGLQJ RQ WKH W\
*RRGEUHDG 3K' DORENMIPWLYHY DQG FKDOOHQJHV PD\ EH GLIIHUHC
XPDU 3K FRPSDQLHV VWULYH WR PHHW WKHLU UHTXLUHP

IUHVKQHVV E\ GHYHORSLQJ LOQRYDWLYH SURG X
DQG HDVLQJ PDLQWHQDQFH

ODQ\ SURFHVVHG IRRGY DUH FRDWHG ZLWK VWDUFK EDVHG EDWW
FRQWULEXWH WR WKH LGHQWLW\ DQG DSSHDO RI WKH SDUWLFXOI
WKH SURGXFW FHUWDLQ DGGLWLRQDO SURSHUWLHV VXFK DV TEL
FRDWHG LQFOXGH FKXQNV RI UDZ RU SUH SURFHVVHG IRRG LWHP'
ZHOO DV HI[WUXGHG RU PROGHG IRRG LWHPV 7KH EDWWHU FRDWL
FRYHU RQH VLGH RU WKH FRPSOHWH SLHFH $ NH\ UHTXLUHPHQW
FRDWLQJ PDNLQJ LW YLWDO WR HQVXUH WKH FRQVLVWHQF\ RI WK

Batter viscosity is crucial to functionality

&RQVLVWHQF\ RI WKH EDWWHU GXULQJ FRDWLQJ LV FUXFLDO WR

SURGEXSIFN\X/FRVLW\ SOD\V D VXSHU VL]HG UROH LQ HQVXULQJ FRQW
HQVXULQJ DQG PRQLWRULQJ YLVFRVLW\ RI EDWWHU PL[ RU FRDWI
WA\SLFDOO\ FRQVLVW RI D QXPEHU RI GLVSHUVHG SKDVHV VXFK D\
UHTXLUHG WR VWRS SKDVH VHSDUDWLRQ GXULQJ PL[LQJ éRRU W
EDWWHU V\VWHPVY WKHUH LV XVXDOO\ VXIeFLHQW YLVFRVLW\ WR
ZKLFK LV UHTXLUHG IRU EUHDGV +RZHYHU IRU OHVV YLVFRXV ED
SRVVLELOLW\ RI ORVV RI DLU EHDWHQ LQWR WKH EDWWHU GXULQ
GHWULPHQWDO WR WKH%HQG SURGXFW TXDOLW\

&DNH EDWWHUV QHHG WR EH VXIeFLHQWO\ YLVFRXV WR SUHYHQW
SURGXFHG E\ ULVLQJ DIJHQWYVY DQG VWHDP ZKLFK FDXVH H[SDQVL
WKLQQHU DV LW KHDWYV XS LQ WKH RYHQ WKXV LQFUHDVLQJ WKH
FRPSRQHQWY VXFK DV VWDUFK JUDQXOHV ZKLFK PD\ VLQN WR W
UHFLSH FRPSRQHQWY WKHUHIRUH QHHGV WR EH SUHYHQWHG E\
ZKHUH WKH SURGXFWIV VWUXFWXUH LV VHW

Types of batter

JRU DGKHVLRQ EDWWHUV YLVFRVLW\ LV LPSRUWDQW ,W FDQ EH
LQéEXHQFHG E\ WKH GHJUHH RI VWDUFK GDPDJH GXULQJ KHDW WU
DOVR XVHG WR PDQDJH EDWWHU YLVFRVLW\ 9LVFRVLW\ DORQJ Z
FRDWLQJ SLFNXS DGKHVLRQ DQG WH[WXUH 7KH OLTXLG EDWWHU
VWDJHV ZKHUH DSSOLFDEOH WR IRUP D FRQWLQXRXV VWUXFWXL
DGKHUHG WR WKH VXEVWUDWH %DWWHU SLFN XS FDQ EH FRQWUI
EORZHUV WR UHPRYH WKH H[FHVYV
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&RKHVLRQ EDWWHUV DUH WKLFNHU WKDQ DGKHVLRQ EDWWHUV D(
DPRXQW RI VROLGV HI[KLELW D ORQJHU GU\LQJ WLPH DQG KLJKHL
DQG DUH XVHG WR SURYLGH WH[WXUH WR WKLV OD\HU

THPSXUD EDWWHUYVY DUH FRKHVLRQ EDWWHUV FRQWDLQLQJ VLIQL:
IURP D PLIWXUH RI éRXU DQG VWDUFK KDYH KLJK VROLG FRQWHQ
WR KDYH JRRG FRKHVLYH FKDUDFWHULVWLFVY DQG DV D UHVXOW ¥t
SRFNHWYV

Breading

%UHDGLQJ LV D zD\ WR VHDO LQ WKH éDYRUV RI D SUHSDUHG GLV
GHVSLWH VWRUDJH 6HYHUDO VWXGLHV VKRZ WKH LQeéXHQFH RI?E
$ EUHDGLQJ LV GHeQHG DV D GU\ PLIWXUH RI éRXU VWDUFK DQG
PRLVWHQHG RU EDWWHUHG IRRG SURGXFWYV SULRU WR FRRNLQJ

SURGXFW ZKHUH D FRDWLQJ LV XVXDOO\ DSSOLHG RQ WRS RI DQ
*HQHUDOO\ EDWWHU RU EUHDGLQJ SLENXS LV GLUHFWO\ FRUUHO
LQFUHDVHVY PRUH EDWWHU DQG EUHDGLQJ UHPDLQ RQ WKH VXEV
PLQLPL]JLQJ FRRNLQJ ORVVHVY DQG DFKLHYHVY GHVLUHG EUHDGLQJ
FRDWLQJ ZHLJKW UDWLR DUH LQWULFDWHO\ UHODWHG IRU EUHD(

7KH TXDOLW\ RI IRRGV VXFK DV VRXSV VDXFHV JUDYLHV FXVWDI
D IHZIGHSHQG KHDYLO\ RQ VWUXFWXUH IRUPLQJ SURSHUWLHV RI
SUHSDUHG PL[WXUH LV LQFRUUHFW VWDUFK JUDQXOHV PD\ VZHO
7KLV FDQ EDGO\ DIITHFW WKH TXDOLW\ RI WKH SURGXFW

Processes in batter: Where viscosity is important
9LVFRVLW\ LV WKH NH\ WR DFKLHYH WDUJHW SURSHUWLHV LQ HDF

WDWWHU SUHSDUD W, IRQ KL WWRE[HRRUUHFW DPRXQW RI SRZG
V\VWHP ZKHUH LW ZLOO EH PL[HG ZLWK ZDWHU %DWWHU PL[F
GLVFKDUJHG WR D KROGLQJ WDQN SULRU WR XVH 7KH SUHSDI
FRUUHFW YLVFRVLW\ FKDUDFWHULVWLFV IRU IXUWKHU SURFH\
TXDOLW\

$SSOLFDWRU XQ2QF HFARKWMLBOOWWHU KDV UHDFKHG D GHVLUHG
LV XVHG WR IRUZDUG WKH EDWWHU WR DQ DSSOLFDWRU ZKHU
V\VWHP IURP PL[HU LV SDVVHG WKURXJK KHDW H[FKDQJHUV W|
7KH EDWWHU LV WKHQ DSSOLHG RU VSUD\HG RQWR WKH IRRG
YLVFRVLW\ GXULQJ WKH FRDWLQJ SURFHVYV LV NH\ WR HQVXUL

Ensuring consistency: Viscosity management is crucial in batter mixing and
coating



7TKHUH DUH IRXU VLIJQLeFDQW IDFWRUV WKDW PDNH YLVFRVLW\ PL
PLILQJ DSSOLFDWLRQ

ODLOWDLQLQJ FRQOVEVVFRYWW\XGBOWBUPLQHY NH\ SURSHUWLHV
8QGHU PL[LQJ ZLOO JLYH ULVH WR QRQ KRPRJHQHLW\ DQG RY}
LQFUHDVH NOXPSLQHVV O 7R HQVXUH FRQVLVWHQW EDWWHU ¢
LV HVVHQWLDO

5HGXFLQJ FRVWYV E| UMGIXFPQULQDVFBO QRW RQO\ DIIHFW WKH
ZDVWHV LQJUHGLHQWY UDZ PDWHULDOV WLPH DQG HQHUJ\ ¢
LGHQWLI\ WKH HQGSRLQW UHOLDEO\ DQG DFFXUDWHO\ WKXV
ZDVWH

(I6eFLH@PNVNOH IUHH UHDO WLPH PRQLWRULQJ RI PL[ YLVFRVL'
FRQVXPLQJ ODERUDWRU\ DQDO\VLY ZKLFK RIWHQ UHVXOWV L(
SURSHUWLHV

$XWRPDWKRRPDWLFDOO\ PRQLWRULQJ DQG FRQWUROOLQJ ED
PDQXDO WDVN WKDW LV SURQH WR HUURUV DQG UHOLHYHV RS

Advantages of inline viscosity monitoring:
Reducing key battering defects

7\SLFDO GHIHFWV LQ EDWWHU PL[LQJ DQG FRDWLQJ DSSOLFDWLR"
WR LQDFFXUDWH YLVFRVLW\ FRQWURO DUH

e 9RLGV LQ FRDWLQJV

e 3RRU DGKHVLRQ

e 7LQJHLQJ GLVFRORUDWLRQ RI FRDWLQJ
e 8QGHUZHLIJKW RU RYHUZHLJKW SURGXFW
e 6NLUWLQJ DW WKH HGJH RI WKH SURGXFW
e 6RIW GRXJK\ XQGHUOD\HU

7KHVH GHIHFWV FDQ OHDG WR VLJQLeFRRRW ZPVYWH LQ SYR&GYE WL/
UHWXUQ RI SURGXFWV WKDW GR QRW RKHM FXW ¥ RPUD W xW K XAk 5P

7KLV LQ WXUQ FDQ GDPDJH UHSXWDWLlgR0Q0HLR KX H1Q B MohH R Yl ¥
FRUUHFWLQJ GHeFLHQFLHY DQG HYHQ OHDG WR PDQXIDFWXUHU ¢

FODLPV

Process monitoring and control challenges

BURFHVV RSWLPL]DWLRQV DFKLHYHG WKURXJK YLVFRVLW\ DXWRP
UHGXFH FRVWV OL[LQJ RSHUDWRUV LQ WKH IRRG LQGXVWU\ UHFR
PL[ DQG SLFN XS EXW PDNLQJ WKDW PHDVXUHPHQW KDV FKDOOHGC
RYHU WKH \HDUYV



GhilIengeés Wicth itdditianalVikcositiymhe@sunrdhteRt) DO YLVFRVLW\ PHI

%DWWHU LV DQ LQKHUHQWO\ QRQ 1HZWRQLDQ éXLG ZKRVH DSSD!
DQG SDUDPHWHUV Rl WKH PHDVXUHPHQW V\VWHP ([LVWLQJ ODER
HQYLURQPHQWY EHFDXVH YLVFRVLW\ LV GLUHFWO\ DIIHFWHG E\ W
YHU\ GLITHUHQW RIl OLQH IURP ZKDW WKH\ DUH LQ OLQH ZLWK WK
WKH YLVFRVLW\ Rl EDWWHU %XW EHFDXVH WKH ODERUDWRU\ PHEL
GLIIHUHQW IURP WKRVH LQ WKH SURFHVV WKH RIl OLQH VDPSOH
UHSUHVHQWDWLRQ Rl WKH EDWWHU PL[ 21l OLQH PHDVXUHPHQW
UHSHDWDEOH HYHQ ZLWK DQ H[SHULHQFHG RSHUDWRU /DERUDW
PHDVXUHPHQW LQDFFXUDFLHVY GXH WR WKH LQKHUHQWO\ ODUJH
ZHOO DV LQWHU RSHUDWRU YDULDELOLW\

7KHUHIRUH EDWWHU PL[LQJ DQG FRDW
WR DFFXUDWHO\ PHDVXUH WKH DFWXDC
LQJUHGLHQWY XQGHU DFWXDO SURFHV'
DQG FRDWLQJ VIVWHPV VKRXOG EH SUF
YLVFRPHWHU WR EH XVHG ZLWK D FORV
PRQLWRULQJ DQG FRQWUROOLQJ WKH ¢
LQ D EDWWHU SURFHVVLQJ DQG FRDWL

Digital & Prddessing: Btiverfod VVLQJ ‘U
RaDFactubeEsVenihized bY lhdustg UO F H R |

THPSHUDWXUH éXFWXDWLRQV PL[LQJ F

DQG FRQGLWLRQV RI VXEVWUDWHV ED'
5KHRQLFV 659 LQOLQH YLVFRPHWHULQWHdYR PWOLLR WO HDIQGVPL[LQJ WLPH SDUI
FODPS PRXQWLQJ FRQQHFWLRQV 3BRINRGXKHWQIRXDOLW\ DQG SHUIRUPDQFH I

PLILQJ DQG FRDWLQJ ,Q WKLQ PDUJLQ
EDWWHU FRDWHG IRRGV DQG FRQIHFWLRQHU\ WKH GRZQWLPHV L
KXUW SUReWDELOLW\ ORVW RI WKHVH SDUDPHWHUV FDQ EH FRQV
EDWWHU FKDUDFWHULVWLFY DQG WDNHVY FRUUHFWLYH DFWLRQV I
SURFHVV éRZ

7HFKQRORJLHY UHTXLUHG WR GHOLYHU VXFK WUDQVIRUPDWLRQD:
PDQXIDFWXUHUV DOUHDG\ H[LVW 2QFH WKH IRRG PDQXIDFWXUHU
DQDO\WHV WKH FROOHFWHG GDWD WKH VI\VWHP SURYLGHV LW JL)
JDLQV FDQ EH PDGH ZKHUH HQHUJ\ VDYLQJV FDQ EH DEKLHYHG D
PDLQWHQDQFH



7KH NH\ YDOXH GULYHUV IRU LQYHVWLQJ LQ D FRQWLQXRXV SURG
YLVFRVLW\ PRQLWRULQJ HTXLSPHQW E\ IRRG PDQXIDFWXUHUV DQ
FRDWLQJ DUH WKH IROORZLQJ

e SXWRPDWHG FRUUHFWLYH DFWLRQV IR & ®IROWKE [FRQ SIUWUARE®X B R/RF
EDVHG LQ OLQH TXDOLW\ LQVSHFWLRQ UHGXFH ZDVWH DQG L
GHWHFWLRQ URRW FDXVH DQDO\VLV DQG DXWRPDWLF FRUUH

e ORUH DJLOLWI| LQ GHDOLQJ ZLWK QHZ SURGXFW YDULDQWYV LQ
SURYHQDROFEG PDQXIDFWXUHUV JHW D PRUH DFFXUDWH SLFWXU
FKDQJHV ZLOO UHDFW DQG KRZ WKH\ PLIKW QHHG WR DGMXVW
WLPH PRQLWRULQJ IDFLOLWDWHY WUDQVLWLRQ RI D EDWFK E|
VLIQLeFDQW RSHUDWLRQDO DQG FDSLWDO FRVWV WKURXJK Ul
8VLQJ VHQVRUV WR PRQLWRU EDWWHU PL[ LV NH\ WR DGDSW V
UHTXLUHPHQWY FRQWLQXRXVO\ FKDQJLQJ UHJXODWLRQV IRU
RI DQ LQFUHDVLQJO\ EHWWHU LQIRUPHG FXVWRPHU EDVH

e $FTXLUHG GDWD SURYLGHV UREXVW HYLGHQFH WRHE G DM I ISRILF
WKH SURFHVV PRQLWRULQJ HTXLSPHQW HQDEOHY RSHUDWRUYV
PDQXIDFWXULQJ SURFHVV ,QWHUFRQQHFWLRQ DQG LQIRUPDW
GHFLVLRQV ERWK LQVLGH DQG RXWVLGH RI SURGXFWLRQ IDFL
GHFLVLRQV $XWRPDWHG DQG WUDQVSDUHQW SURFHVVHV DO
HIeFLHQW GDWD PDQDJHPHQW DQG LPSURYHG TXDOLW\ FRQWL

e +LJKHU FXVWRPHU VDWLVIDFWLRQ DQG DTDSWMLIPY WR FXXWER
PDQXIDFWXULQJ FRPSDQLHV E\ GULYLQJ FORVHU LQWHUDFWLF
LQIRUPDWLRQ KHOS WUDQVIRUP PDQXIDFWXULQJ RSHUDWLRQ)
FXVWRPHU QHHGV

Gréating VonsRténEhatteydoatingtIfline Mdnitoving U FRDWLQJ ,QOL(

JRRG PDQXIDFWXUHUV VWULYH
RIWHQ FLWHG VHYHUDO WH[W X
SURSHUWLHY DV WKH EDVLV IF
NWDVWHO DQG KRZ WKH WH[W:
FRPELQHG ZLWK KHDOWK FRQV
GHPDQG IRU FOHDQ ODEHO SU
FRQWLQXHG FRQVXPSWLRQ GH

$XWRPDWHG LQ OLQH YLVFRVL
HQDEOHV FRQWLQXRXV PRQLW
PL[LQJ DW WKH SRLQW RI DSS¢
FRDWLQJ ,W HQDEOHV FRQWU
DVVXUH XQLIRUP TXDOLW\ RI V



HIDPSOH WKH 5KHRQLFYiL&59
FRPSDFW LQ OLQH SURFHVV Yl
éXLG WHPSHUDWXUH RH\D VIXWWM
UHVSRQVH WLPH GHWHFWV YL
WKH SURFHVV VWUHDP LQ UHD
FRUUHFWLYH DEWLRQ WR EH W
GHYLDWLRQV RFFXU ,QOLQH Y
ZLWK WKH 659 VHQVRU FDQ KH
LVVXHV OLNH EDWWHU YRLGYV
XQGHUZHLJKW RU RYHUZHLJKW
QHJDWLYHO\ LPSDFW WKH TXD
SURGXFWYV

7KH 659 VHQVRU FDQ EH SODFt
&RPELQH LQOLQH YLVFRVLW\ VHQVRUV ZLWK SW[H_QLWL@QRQ)QFXVIESQ)HF@WVRD@@ R¥(
&RQWURO 6\VWHP WR REWDLQ FRQVLVWHQW YLP’HH:)/‘V\X\U?H BYWWMHY DQ E F@VFLQMEWD’Q[C
3KRWR 5KHRQLFV ORGHO 65' VHQVRU DV WKH EC
WUDQVSRUWHG DQG DSSOLHG 7KH EDVLF PRQLWRULQJ V\VWHP F|
QHFHVVDU\ ,W FDQ DOVR EH LQWHJUDWHG LQWR H[LVWLQJ PL[LQ
YLVFRVLW\ FRQWURO $OWHUQDWLYHO\ WKH HQWLUH V\VWHP FD(
7UDFNLQJ &RQWUROOHU 537& 8VLQJ WKH 659 VHQVRU LQ EDWW
SURGXFWLYLW\ SURéW PDUJLQV DQG UHJXODWRU\ FRPSOLDQFH

2QFH WKH SURFHVV SDUDPHWHUV DUH HVWDEOLVKHG WKHUH LV
SURFHVV 2SHUDWRUV FDQ UHO\ RQ WKH WLJKW FRQWURO SURYL(
VROXWLRQ DQG UHDS EHQHeWV QRW RQO\ LQ SURGXFWLRQ EXW |
SDUDPHWHUV DUH HVWDEOLVKHG 7KLV HQDEOHV WKH RSHUDWRU
VFDOHG XS WR PHHW LQFUHDVLQJ GHPDQG

Kéy vatub & Mlinerbattef xGhkif}ehcErdonitoringlartd Raptydl soltionsF\ PR QL

$V QRWHG SUHYLRXVO\ WKH 5KHRQLFV 659 YLVFRVLW\ VHQVRUV
SHUPLWWLQJ WKH WHPSHUDWXUH RI WKH EDWWHU PL[ WR EH PRQ
YLVFRVLW\ UHDGLQJVY WR FRPSHQVDWHG IRU WHPSHUDWXUH ZKL|
WKURXJK WA\SLFDO GDLO\ bQG VHDVRQDO WHPSHUDWXUH YDULDW

&ORVHG TXDOLW\ FRQWURO ORRSV DQG WKH LQFUHDVLQJ GHJUHF
YLVFRPHWHUY DGG YDOXH WR WKH SURGXFWLRQ SURFHVYV LQ WHI
HIeFLHQF\ DQG SURGXFWLYLW\ +XPDQ HUURU LV DYRLGHG DQG |
PDQXIDFWXULQJ SURFHVVY EHFRPHV SRVVLEOH



'DWD SURYLGHG E\ WKH 5KHRQLFV YLVFRPHWHUY DQG LQWHJUDW
DQG DFFRPPRGDWH PRUH IUHTXHQW IRRG SURGXFW FRPSRVLWLR(
HIEFLHQW HFRQRPLFDO DQG JUHHQHU PDQXIDFWXULQJ SURFHVV

,Q FDVHV ZKHUH DVVHW SURGXFWLYLW\ DQG 2(( DUH NH\ DQG PDL
SURYLGHG E\ WKH YLVFRPHWHU VROXWLRQ KHOSV IRRG PDQXIDFV
SUHGLFWLYH PDLQWHQDQFH IRU SURGXFWLRQ WRROV DQG PDFKL
TXDOLW\ GLDJQRVLY DUH HQDEOHG E\ GDWD SURYLGHG E\ WKH VF

$V IRRG PDQXIDFWXUHUV VHHN WR EHFRPH PRUH DJLOH LQ DGDS\
SUHIHUHQFHV WKH\ XQGHUVWDQG WKH QHHG WR LQYHVW LQ 5 'C
WHFKQRORJLHVY WR GHYHORS QHZ IRUPXODWLRQV ZLWK WDLORUH
SURYLGH IRRG PDQXIDFWXUHUV ZLWK FDSDELOLWLHV WR SURGXF
SURGXFWV Rl JUHDW YDULHW\ ZLWK WKH OHDVW LQYROYHPHQW
RYHU RWKHU PHDVXUHPHQW DOWHUQDWLYHV RU SURFHVV FRQWU
YLVFRVLW\ PRQLWRULQJ VROXWLRQV VROYHV PDMRU FKDOOHQJH'
SURGXFW FKDQJHRYHUV DQG LQHIGFDFLHV Rl LQJUHGLHQW KDQG!(
VFDOLQJ XS Rl EOHQGLQJ FDSDFLWLHV ZLWK HDVH

7KHUH DUH PDQ\ EHQHeWV WR XVLQJ DQ LQOLQH YLVFRVLW\ VHQV
DSSOLFDWLRQV DQG VRPH LQFOXGH

e :-RUNV DFFXUDWHO\ LQ PRVW FRDWLQJ VIVWHPV ZLWK D EURDC
SURGXFWVIDGKHVLRQ EDWWHU JOD]HV VDXFHV PDULQDWLRC
e ODLQWDLQV WKH VHW EDWWHU YLVFRVLW\ HYHQ ZKLOH ZDWHU
EDWWHU LQ WKH EDWWHU DSSOLFDWRU GXULQJ SURGXFWLRQ
e 5XJJHG KHUPHWLEFDOO\ VHDOHG VHQVRU KHDG 7KH 659 FDQ E
SURFHVVHV RU ZLWK D ZHWWHG UDJ ZLWKRXW WKH QHHG IRL
e 1R PRYLQJ SDUWV WR DJH RU IRXO ZLWK VHGLPHQW
e QVHQVLWLYH WR SDUWLFXODWH PDWWHU QR QDUURZ JDSV W
e $00 ZHWWHG SDUWV DUH / VWDLQOHVV VWHHOIPHHWY VDQL
e +\JLHQLF VDQLWDU\ GHVLJQ IRU IRRG DQG EHYHUDJH DSSOLF
FRQQHFWLRQV IRU HDV\ RSHUDWLRQ DQG FOHDQLQJ
e 8HUWLEHG XQGHU $7(; DQG ,(&([ DV LQWULQVLFDOO\ VDIH IRU
'LGH RSHUDWLRQDO UDQJH DQG VLPSOH LQWHJUDWLRQI6HQVF
PDNH LW H[WUHPHO\ HDV\ WR LQWHJUDWH DQG UXQ LQ LQGXV!'

Refetémtesd Q FH V

/| :DQJ DQG " 5 6XGHUPDQ N$SSOLFDWLRQ RI %DWWHUV
WDWWHUV DQG %YUHDGLQJWVIQ )RRGVBIRFHAIRIL QU J %




60 )LVIPDQ 7 6DQ] DQG $ 6DOYDGRU N ,QVWUXPHQ
RI EDNHG JRRGWOXRHQOWDO $VVHVVPHQW RB$RRG 6HQVRUI 4X
KWWSV GRL RUJ

) ( &XQQLQJKDP DQG / 0 7LHGH N,QéXHQFH RI %DWWHU
'"UXPVWLFNRX®Y QRO RI )RRG 6FLHQFHKWWSV GRL RUJ M
W E [

659 LQOLQH YKWARPHWHKHRQLFV FRP SURGXFWYV LQOLQH YLVI
659 RSHUDWLQBEKWWISQFLBRHRQLFYVY FRP ZKLWHSDSHUV
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Aot Riworids HRQL FV

SKHRQLFV ZDV IRXQGHG WR EULQJ UREXVW SOXJ DQG SOD\ LQVWL
RI WKH NH\ SK\VLFDO SURSHUWLHYV RI D SURFHVYV éXLG 7KH IRXQ!
JOREDO FRPSDQLHV WR EXLOG LQWHOOLJHQW éXLG SURFHVV PRQ
DGYLVRU\ ERDUG PDGH RI WHFKQRORJ\ OHDGHUV IURP WKH LQGX"

"HEVLWWWSYV UKHRQLFV FRP

ODQSUHHW 'DVK JUDGXDWHG ZLWK %DFKF
(QJILQHHULQJ DQG ODVWHUV GHJUHH LQ ,
(QJLQHHULQJ IURP ,QGLDQ ,QVWLWXWH R
+H ZRUNV LQ WKH $SSOLFDWLRQ (QJLQHH
'"HYHORSPHQW WHDP DW 5KHRQLFV +H FR
.KDUDJSXU <RXQJ ,QQRYDWRUV 3URJUDP
,QVWLWXWH 6LOYHU OHGDO



&RS\ULJKW k

'HVLJIQ &06

$00 5LIKWV 5HVHUYHG

+RVWLQJ

‘HE '"HYHORSPHQW

-RH *RRGEUHDG LV &72 RI 5KHRQLFV DQG
VHQVRUV XVHG LQ SURFHVV DXWRPDWLRC(
%DFKHORUV LQ $HURVSDFH IURP 3ULQFHYV
%LRPHFKDQLFV IURP 6WDQIRUG 8QLYHUVI
%LRPHGLFDO WHFKQRORJ\ IURP (7+ =XULI
IRXQGHU RI 3URFHVY :RUNV ,QVWLWXWH

6XQLO .XPDU LV &(2 RI 5KHRQLFV +H JUD
LQ $HURVSDFH IURP ,QGLDQ ,QVWLWXWH
ODVWHUV LQ OHFKDQLFDO HQJLQHHULQJ I
&DOLIRUQLD ,UYLQH DQG 3K 'LQ (OHFWU
,PSHULDO &ROOHJH /RQGRQ ZKHUH KH GI
VHLVPRPHWHU WKDW LV SDUW RI WKH PD
,QVLJKW PLVVLRQ WR 0DUV

%13 OHGLD

H3XEOLVKLQJ



