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Q S8VH LW IURP DQ\ZKHU

2XU SURGXFW IRFXVHV RQ DFFHVV_WR UHDO WLPH ODERUDWF
7KH ODERUDWRULHV RO WKH /DEVIDQd Kdb bivl PRSP B QW slok Wi
DQG GHYHORSHG E\ GLIIHUHQW SDUW®MUKWR %M XIK0 &6\ HRBEECE DIWf
LOQVWLWXWLRQV VXFK DV XQLYHUVLWLAVWLWXWOBQERUDWL
IDEV/DQG 7KLV DSSURDFK HQFRXUDJHV WKH FUHDWLRQ RI QF
ODERUDWRULHV DOORZLQJ WKH /DEVIDQG _RITHULO I WR JURZ I
$W WKH VDPH WLPH LQVWLWXWLRQV UH DO EHQHI
HQFRXUDJH WKHP WR SDUWLFLSDWH LQ W
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$UFKLPHGHV 5ROOLQJ FDU 6SHFWURVFRS\
SHQGXOXP (OHFWURQLFV 6SULQJ
7KHUPDO H[SD@WLRIHFWURQLFV O0DJQHWLF ILHO
/JHQV W\SHV 6QHOO V /DZ JUHH IDOO
6SULQJ &RQVHUYDWLRQ RI ORPHOWXP

%DVLF EXR\DQFAHZWRQ V &UDGOH IW!"
9
I







%%%6.& $5'8,12

DYRIeG LR\EW WIXEOHOD ERBBMAMH\RORX FDQ
RI D $PORHERDQEG VRRQ HYHOQ
W ¢ ,W DOVR LQFOXGHV VHYHUDO LQS:
LFV OWLEPRODWR WR OWM KRNV MR XVXDOO\ LQF
V. ZLWKWD UMD NPLREL.OH URERW
JUDP PLIMW GB WKEHXIH EHDQSKHUDOV LQFC(
O\ WeR/MKH URERW WR ZDWFK LWV

« 6ZLWFKHYV

FRGH E\SR’/%%OS?J&JB bh3?8Y

. VHUYR PRWRU
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SHPRWH ODERUDWRU\ IRU H[SEGLPHIQWILGI K H O DZ N TR
WKDW JRYHUQ DQDORJ HOHFWRKRRVFW ZUH = =

LUFKKRII' V ODZV  PD[LPXP SRZHU W W U FRPSROHOW "W
FKDUDFWHUL]DWLRQ DQG PRUH il e m————— |

'LWK WKLV ODERUDWRU\ \RX LEFQ LB X¥ HOHFWURQLF F =
FRPPRQ FRPSRQHQWYV VXFK DVFWHRUW WIRQ QS

GLRGHV DQG FKHFN WKHLU EHKBFKRDVZD
IXQFWLRQ JHQHUDWRU RVFPXORANPRISHH L5 Ré
<RX ZLOO XVH DQ DGYDQFHG IR SKHUWFROR OWHUIDFH

RYHU WKH ,QWHUQHW WKH VODARURSHQDWLRQV \RX ZRXOG SH
WUDGLWLRQDO ODERUDWRU\

$& (/(&T752T7&6>

6WXG\ KRZ DOWHUQDWLQJ FXUUHQW $& Y UNV E\ H[SHURIEH
VHYHUDO OLJKW EXOEV FRQQHFWHG LQ LHV. DQ G:RU

%\ RSHQLQJ RU FORVLQJ WKH VZLWFKHYV X FKRRVH \R
HIIHFW RQ WKH OLJKW LQWHQVLW\ RI HDF - e
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7KLV ODERUDWRU\ OHWV \RX FKRR KLY/ ODEERUDMER UL N HRIU/NRN LI \RX
VHWWLQJV ORJLF WUXWK WDEOHV DQG %RROH
<RX FDQ REVHUYH WKH SULQWLQJ SURFHNAZIDIOEARENIEN O WITAUR B CHa Ml e e
DQJOHV VHW Rl VLPSOH WUXWK WDEOHYV

<RX FDQ DOVR FRQWURO WKH SOD\E DIFNSES G Yo Mo AV NUF o) S A AR SRS IR
)LQDOO\ \RX FDQ GRZQORDG WKH LISV XALLID 35 W ZLVE AN LG G RE V H L
FROQWLQXH H[SHULPHQWLQJ
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e /KURXJK WKLV UHPRWH ODERUDWRU\N \RX H
EHLQJ REVHUYHG XQGHU D PLFURVFR|ISH

e $ ' PLFURVFRSH PRGHO OHWYV \RX H[DPLQH D

e /KH ODERUDWRU\ OHWV \RX DQDO\]JH GLIIH

JHQHUDO RU DJULFXOWXUDO ERWDQ\

00:00:00/00:00:00

&(//8/$5 5(63.5%7,

e 7TKURXJK WKLV UHPRWH ODERUDWRU!
FHOOXODU UHVSLUDWLRQ LQ VHHGV |
e 6HQVRUV WUDFN FKDQJHV LQ &2 D
XQGHUVWDQG KRZ FHOOV REWDLQ HC
e W OHWV \RX FRPSDUH VHHGV XQGHU
UHDO GDWD WR XQGHUVWDQG WKLV I
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e *D\ /I XVVDF V ODZ LV XVHG WR VWXG\ WKH EHKDY
VWXGLHG LQ SK\WVLFV DQG FKHPLVWU\

FR

DQG DPRXQW RI VXEVWDQFH UHPDLQ FRQVWDQW
e ,Q WKLV H[SHULPHQW VWXGHQWYVY YHULI\ WKDW IR
GLUHFWO\ SURSRUWLRQDO WR WHPSHUDWXUH

JD\

%2</( 6 /%:

e« %R\OH V ODZ LV XVHG WR VWXG\ WKH EHKDYLRU
SK\WLFV DQG FKHPLVWU\

e« ,W UHODWHYV JDV SUHVVXUH WR YROXPH ZKLOH R
DQG DPRXQW RI VXEVWDQFH UHPDLQ FRQVWDQW - =

* .Q WKLV H[SHULPHQW VWXGHQWYV YHULI\ WKDW I¥u D JLYHQ pPRXOW M1 J
LQYHUVHO\ SURSRUWLRQDO WR YROXPH 71kPa

e 7KH H[SHULPHQW LV SHUIRUPHG DW FRQVWDQW WRRP WHPXSHUDWXUfH Q !
DQDO\VLY WKLV EHKDYLRU LV VKRZQ DV DQ LVR

RQ:

XFK
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7KLV ODERUDWRU\ OHWV \RX DSSO\ ERWKIXWDRR DYGDEKROGUWRHIZYWHQHL g UI
GLIIHUHQW VWDWHY DQG REVHUYH WKH NRAKW RO WP IHKUP W XRBRKROHFXOHYV P
'KHQ DSSO\LQJ KHDW \RX FDQ FKRRVH F®RRAFHRUWKDW/LRAIDWR ZK@idh RI ORZHU
DSSO\LQJ FROG LFH LV XVHG WR FRRO WRRWb@WwxY XQOHVV WKH WHPSHUDW.
7THPSHUDWXUH LV PRQLWRUHG ZLWK D wWKHUPRRQQWHUORZY D JDV RU GLVVROY
W LV DOVR SRVVLEOH WR FRQWURO WKHVEBHABEOH YROXPH WV RULJLQ LV \

Camara de proceso Camara de temperatura

Diffusion Laboratory
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e« 7TKURXJK WKLV ODERUDWRU\ \RX FDQes BBIOFROP W B QW KIHF ER EBH/@GIW WDLMWLURIDV R
DQ XQNQRZQ VROXWLRQ XVLQJ LWV YRROXPHOWQOWLIRBD RRD®PH DQREZQ FL
FRQFHQWUDWLRQ RI D VWDQGDUGL]HG WUWUBMERQLTXH XVHV D VROXWLR

e 7KH ILUVW DSSURDFK LV SRWHQWLRPHWRQF H@®RXUDDWLR D F ZHK\L ¥ KW RVD SRIXIL G
S+ VHQVRU DQG FDQ XVH LW WR GHWQMHPWQBOZKHG WHKHH XQNRWIDQOL]DWI
VROXWLRQ KDV EHHQ QHXWUDOL]JHG HTXLYDOHQFH SRLQW

e 7KH VHFRQG DSSURDFK LV FRORULPHWSLELIRW IF® Q SUH OAHRY RUK HL ¥ R O®Z D
FKDQJH FDXVHG E\ D SKHQROSKWKD O HS KQHQR®LSFKDMKROWD HZ IOV KR & WF X W RQJ KD \
GLJLWDO S+ VHQVRU VR ERWK SRWHQWLRPHWULF DQG FR:

XVHG

Screen view Perspective view Front view

Close view
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&KHFN WKH QXPEHU RI SDUWLFOHV HPLWWHG E\ GLIIHUHQW UDGLRDFWLY
PODWHULDOV DQG GHWHFWHG E\ D UHDO *HLJHU FRXQWHU

&§KDQJH WKH GLVWDQFH EHWZHHQ WKH VDPSOH DQG WKH FRXQWHU DV ZHO
WKH H[SRVXUH WLPH

<RX FDQ DOVR SODFH DQ DEVRUEHQW PDWHULDO EHWZHHQ WKH VDPSOH DQC
FRXQWHU DQG REVHUYH LWV HIITHFW RQ WKH PHDVXUHPHQWYV

.. 1(0%7,&6

<RX FDQ H[SHULPHQW ZLWK 1HZWRQ V DZ LQ D VIVWHP WKDW OHW
\RX REVHUYH DQG DQDO\]H WKH EHKDYLRU RI D EDOO PRYLQJ DORQJ DO
LQFOLQHG SODQH RU LQ IUHH IDOO

7KH SDUDPHWHUVY DQDO\]HG DUH WLPH YHORFLW\ DQG DFFHOHUDWLRQ GXL
WKH IDOO

7KH LQFOLQDWLRQ DQJOH LV FRQILJXUDEOH XS WR GHJUHHVY HQDEOLQJ
IUHH IDOO VFHQDULR

&KHFN ZKHWKHU WKH EDOO UROOV DV LW PRYHVY GRZQ WKH LQFOLQHG SODQ
VLPSO\ VOLGHV
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JF& SOWMK UWDHIMH ODQEROBWHW\EDERXRVFROQ FR
5 ZHHIXGWVLPBHQG RHEYEXINKP AWDWAOHDYVH
DeOAKIK LG SHULPHQW UHWXUQV D VHW R
¥ D QD\RXOGIHWWH AL QH QEBKKIXWP V EHKDYLRI
OLTXHOGRFKW\ERR\BDLAOOVO DMULRHY)' OHQJWK D
\ RERXUFDLQ D WYYKR BGESSHDH P HOMW DR W K H
4 DYDLODEOH VHQVRUYV
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e <RX FDQ FRQWURO KRZ IDU D VSULQJ LV PRYHG WKHQ REVHUYH
DQG PHDVXUH LWV EHKDYLRU DIWHU LW LV UHOHDVHG

e /KLV H[SHULPHQW SURYLGHVY D VHW RI UHDO GDWD WKDW FDQ EH
XVHG WR DQDO\|JH WKH VSULQJ V EHKDYLRU DV D IXQFWLRQ RI
GLVWDQFH WLPH DQG RWKHU YDULDEOHYV

[(16 7<3(6

e« 7TKURXJK WKLY UHPRWH ODERUDWRU\ \RX FDQ REVHUYH ZKDW
KDSSHQV ZKHQ WZR OLJKW UD\V SDVV WKURXJK D ELFRQVYH]
ELFRQFDYH RU FRQYH[ OHQV

« <RX FDQ FRQWURO ZKLFK OHQV LV DQDO\]HG DW HDFK PRPHQW



%P6.& %82<F1&<

e $ VXLWDEOH ODERUDWRU\ IRU EHJLQQLQJ WR H[SORUH WKH FRQFHSWV RI 10|
YROXPH DQG GHQVLW)\
e (([SHULPHQW ZLWK VHYHUDO REMHFWYV RI GLIIHUHQW GHQVLWLHY DQG LQW)

XQGHUVWDQG ZK\ WKH\ TIORDW RU VLQN ZLWKRXW \HW PRYLQJ LQWR FRPS(
QXPHULFDO FDOFXODWLRQV

P'9P1&(" 82<P1&<

e ([SHULPHQW ZLWK EXR\DQF\ $UFKLPHGHV SULQFLSOH DQG UHODWHG SK\VL
ODZV

e /DNH UHODWHG PHDVXUHPHQWYV FDUU\ RXW H[SHULPHQWYV DQG EHJLQ
SHUIRUPLQJ UHOHYDQW FDOFXODWLRQV

e /KH H[SHULPHQWY LQ WKLY DGYDQFHG YHUVLRQ XVXDOO\ VKRZ PRUH GDWD
DV OLTXLG VHQVRU GDWD DQG REMHFW ZHLJKW VHQVRU GDWD DQG WKH SL
DFWLYLWLHY LQYROYH QXPHULFDO FDOFXODWLRQV RI YDU\LQJ GLIILFXOW\
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« SOVR NQRZQ DV WKH /DZ RI 5HIUDF
« 7KLV ODERUDWRU\ OHWV \RX VWX

DQJOHV RI LOFLGHQFH DQG UHIUDF
e <RX FDQ H[SHULPHQW ZLWK WZR G

OHQV RU D ZDWHU ILOOHG OHQV
LOQGLFHV
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/KH HOHFWURQLFVY ODERUDWRU\ GHVFULEHG LQ WKH WHFKQRORJ\
ODERUDWRULHY VHFWLRQ DOVR DSSOLHV WR WKLV VHFWLRQ

LWK WKLV ODERUDWRU\ \RX FDQ EXLOG UHDO HOHFWURQLF FLUFXLWYV
XVLQJ FRPPRQ FRPSRQHQWY VXFK DV UHVLVWRUV FDSDFLWRUYV
LOGXFWRUV DQG GLRGHV DQG FKHFN WKHLU EHKDYLRU ZLWK UHDO
LOVWUXPHQWY VXFK DV D IXQFWLRQ JHQHUDWRU RVFLOORVFRSH SRZHU
VXSSO\ DQG PXOWLPHWHU

$& (/(&7521,&6

7KH $& HOHFWURQLFV ODERUDWRU\ GHVFULEHG LQ WKH WHFKQRORJ\
ODERUDWRULHY VHFWLRQ DOVR DSSOLHV WR WKLV VHFWLRQ

6WXG\ KRZ DOWHUQDWLQJ FXUUHQW $& ZRUNV E\ H[SHULPHQWLQJ
ZLWK VHYHUDO OLJKW EXOEV FRQQHFWHG LQ VHULHY DQG RU SDUDOOHO
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e 1HZWRQ V &UDGOH LV D GHYLFH WKDW GHPR V RI
FRQVHUYDWLRQ RI PRPHQWXP DQG HQHUJ\ X
RVFLOODWLQJ VSKHUHV

&216(59%7.21 2) 02C

e« 7TKURXJK WKLV ODERUDWRU\ \RX EFDQ
HODVWLF RU LQHODVWLF FROOLVLRQ
VXFK DV FDUW PDVV IURP J WR ;

e« <RX FDQ WKHQ H[SHULPHQWDOO\ WHYV
FKDQJHV DIWHU WKH FROOLVLRQ
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7KLV ODERUDWRU\ OHWV VWXGHQWY H[SHULPHQW ZLWK D PDJQHWLF ILHOG
<RX FDQ FUHDWH D PDJQHWLF ILHOG DQG FRQWURO WKH LOWHQVLW\ RI WK
FXUUHQW XVHG WR JHQHUDWH LW

<RX FDQ YDU\ WKH GLVWDQFH |I'"~~ """ SUREH WR WKH PDJQHWLF ILHOG
WR VHH KRZ GLVWDQFH DIIHFWV VXUHPHQW

)5 (()F//

7KLV ODERUDWRU\ RIIHUV D ZRD WEDSYHMWRUP H[SHULPHQWYV
DQG FRQVHUYDWLRQ RI HQHUJ\

<RX FDQ FKRRVH IURP D YDULM®W RPDREMWFWY ZLWK GLIIH
DQG UHOHDVH WKHP XVLQJ DQ HOHFWULF VZLWEFK

$ UHFHLYLQJ GHYLFH PHDVXUHW WRKHDWOPH WKH REMHFW WDN
DOORZLQJ \RX WR FDOFXODWH SHWRIWM\ H[SHULPHQWDOO\ DQ
RWKHU H[SHULPHQWY LQYROYLQJ REMHFWYV LQ IUHH IDOO
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e 7TKURXJK WKLV UHPRWH ODERUDWEF
GLVWULEXWLRQ DIIHFWV URWDWLR

e« <RX FDQ VHOHFW DQG FRPSDUH Gl
URGY DQG GLVNV ZLWK GLIITHUHQW
SRLQWYV

e ,W OHWV \RX REVHUYH KRZ WKH VL
UHVSRQVHV GHSHQGLQJ RQ JHRPH
KHOSLQJ VWXGHQWY XQGHUVWDQG
LQ URWDWLRQDO G\QDPLFV
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'Q WKLY UHPRWH ODERUDWRU\ \RX FDQ DQDO\]H WKH ; UD\ VSHFWUXP
SURGXFHG E\ D WXEH ZLWK D JROG DQRGH DQG GHWHFW LWV UDGLDWLRQ
XVLQJ UHDO LQVWUXPHQWDWLRQ

<RX FDQ REVHUYH EUHPVVWUDKOXQJ UDGLDWLRQ DQG WKH
FKDUDFWHULVWLF OLQHV RI JROG H[SORULQJ EDVLF SULQFLSOHV RI
VSHFWURVFRS\ DQG UDGLRORJLFDO LQVWUXPHQWDWLRQ DSSOLHG LOQ
LOQGXVWULDO DQG PHGLFDO FRQWH[WV

635.1*

'Q WKLV UHPRWH ODERUDWRU\ \RX FDQ FRPSUHVV D VSULQJ DQG
UHOHDVH LW WR REVHUYH LWV PRWLRQ LQ UHDO WLPH

<RX ZLOO REWDLQ UHDO GDWD WR DQDO\]H WKH VSULQJ V EHKDYLRU
DFFRUGLQJ WR GLVWDQFH WLPH DQG RWKHU YDULDEOHV DSSO\LQJ
SULQFLSOHV RI G\QDPLFV DQG HODVWLF HQHUJ\
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