artvik

AHanu3zamopbi ObIMO8bix 2a308 Thermox WDG

BeedeHue

AHanmM3 KOMMOHEHTHOrO coCcTaBa [bIMOBbIX a30B
LLIMPOKO ucnonb3yetca  Ans KOHTpOns n
perynvpoBaHus ahbdeKkTMBHOCTH npoueccos
ropeHnsi B pasfnuyHbIX Medvax, naporeHepatopax, a
TaKKe KOTnax KOMMYHamnbHbIX W MNPOMBbILLMEHHbIX
npegnpuaTUi.

Ha npaktuke HanGoree BaXkHbIMWM MpW3HaHbI ABa
napameTpa: KOHLEeHTpauusa Kkucrnopoga (npsimoi
nokasaTesnlb MOTepb BCNEACTBUE U3BbLITOYHOCTU
BO34yXa) W KOHLEHTPAaLUs HECropeBLUNX FOPHUNX
KOMMOHEHTOB (Kak MpaBwio, BOAOPOA M OKUCb
yrnepoaa), Nno3Bonsiollas CyauTb O NoTepsix M3-3a
HenoJSIHOTbI CropaHus.

Sdeliku u3 okcuOa YUpKOHUSI OJ1s1 U3BMepPeHUs1 KOHYeHmpauuu Kucsiopooda

Hanbonbliee pacnpocTpaHeHne Ans HenpepbiBHOIO
N3MepeHNs KUCITOpoAa B rasax nonyynnm s4yenku Ha
OCHOBe okcuaa UMpkoHus. OHu B6binu paspaboTaHsbl
B cepeanHe 60-x rogoB B COOTBETCTBMM C
Kocmunueckon nporpammon CLUA n oueHb ckopo
CTanu WNPOKO NPUMEHATLCS B MPOMBILLIIEHHOCTUN U3-
3a CMoCOBGHOCTU U3MEpPHATb KUCHOpod B ropsymx
3arpsi3HEHHbIX U yBNaXHEHHbIX rasax 6es
NoAroToBKM NPOBbI.

B ocHoBy npuHUuNa AEeWCTBUMS SYENKU MNONoXeHa
CMOCOOHOCTL  OKCMAA LUUPKOHUS MNpyu  Harpese
paboTtatb Kak "TBEpabIN anexkTponut".
UyBCTBUTEMbBHBLIN 3NEMEHT S4Yelku npeacTaBnset
cobori npobupky wNM OUCK, W3rOTOBMNEHHbLIE U3
OKCMAA UMPKOHUS, CTabUNM3NPOBAHHOIO OKCUAOM
UTTPUS UMM KanbUWsl, BHYTPEHHSS U HapyxHas
NOBEPXHOCTb KOTOPOro MMeeT NopmucToe nnaTnHoBoe
NOKpbITUE, CMyXalllee B Ka4eCTBe aMNeKTPoaoB.

Kpuctannuueckasas pelleTka OKCMAa  LMPKOHUS
COOEPXUT  BaKaHTHble  y3fbl, MO  pasMepy
COOTBETCTBYIOLWLIME aTomaMm  kucropogda.  [pu

BbicOokon Temnepartype (650...750°C) monekyrbl
Kucnopoga, B3aMMOAEWCTBYS € NNaTUHOBbIMU
anekTpogamu, OUCCOUUMPYIOT, OTOupas uJeTbipe
3NeKTpoHa M NpeBpaLlasicb B MOHbI KMcrnopoda. 3Tm
MOHbI OOMagaloT  BbLICOKOM  MOABWXKHOCTBIO U
CMocoBHbI Nerko nepemeLLaTbCca Mexay BakaHCUsiMu
n ancpbcyHanpoBatb MeXAy BHELLUHEN U BHYTPEHHEN
NMOBEPXHOCTBIO SAYENKU.

Ecnu napuuwanbHble gaBneHuss kucrnopoga no obe
CTOPOHbI SIYEVKN OOWHAKOBbI, HaMpPaBIiEHHbIA MOTOK
MOHOB KMcropoaa oTcyTcTByeT. B npoTnBHOM cnydvae
BO3HMKAET MOTOK MOHOB KMUCINOpPOAa Yepes3 peLueTky
Zr0,, cosgaroLmnn pasHOCTb noTeHumnanos
(HanpshkeHne) mexay anekTpogamu.

BenuynHa aToro HanpskeHus siBnsieTca (pyHkumen
OTHOLLIEHMs napumanbHbIX faBneHuin no obe
CTOpPOHbI A4erkn. Ecnn 3HayveHue napumanbHOro
JaBrneHns OJHOro u3 rasoB U3BECTHO (B KayecTBe
TakoBOro BbIOMpaAeTcs, kKak npaBuno, BO3AyX),
pa3HOCTb MOTEHUMAanoB XapakTepusyeT coaepxaHue
KMcrnopoga Bo BTOPOM rase.

UoHBI
KucriopoOa
HemoyHuk
menna
[lbimosbie
easbl

Anekmpoobi

PasHocmbe nomeHyuanos

HanpskeHvne B Adelike 3aBUCUT OT TemnepaTypbl,
MosToMy OHa MoAJdepXUBaeTCs  MOCTOSIHHOWA
crneumnanbHON CUCTeMON Harpesa u perynmpoBaHus.

KanubpoBka aHanusatopa 3agjaeTcs M3 yCrosui
ypaBHeHust HepHcTa:

E = RT/4Fn [01)/[02]

roe R u F - koHctawtel, T - abcontotHas
Temnepatypa, [O1] wu [0O2] - napumanbHbie
[AaBreHUst KUCINopoaa Mo pasHble CTOPOHbI SAYENKM.
Ecnn cpaBHUTEnNbHbIM ra3oM sIBMsieTCs BO3AyX, a
Temnepartypa suenkum pasHa 735°C  dopmyna
npuobpeTeT cnenyoLmin BUA:

E = 0,050bg 0,209/[02]

Ecnn no obe CTOpOHbI SA4enkn HaxoauTcsa BO3aOYX,
HanpsbkeHWe B HEeW paBHO HYMIO WM HavMHaeT
YyBENUUMBATLCA C  MOHWXEHWEM  KOHLIEHTpauuu
Kncnopoga B npobe.
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lpeumywiecmea  syeliku U3  okcuda

UUPKOHUS

Ayenkn Ha ocHoBe okcuaa LUMPKOHNA UMEKT pAan
3HaYUTENbHbIX MNpenmMmyllectB Mo CpaBHEHU C
opyrmmmn metogamMmun namepeHuma Kkmcnopoaa:

¢ queﬁky MOXHO pa3MeCTuUTb HenocpeacCcTBeHHO B
NOTOKe ObIMOBbIX ra3os, 4yTO noBbllLaeT
YyBCTBUTEITIbHOCTb U YMEHbLUaeT BpeMsA OTKIUKA.

¢ Avellka paccuMTaHa Ha aHanu3 BMaXHbIX rasos,
Tak kak paboTaeT npu BLICOKOW Temrmeparype,
npeBbILLaloLLE 3HaYeHe TeMnepaTtypbl TOUKM POChI
AbIMOBbIX ra3os.

¢ Het HeobxoaumocTn B npegsapuTenbHoOm
noarotoBke npobbl Ans aHanusa (oxnaxaeHue,
OCyLLKa N O4UCTKA).

¢ Avelika He nogBepXeHa BO3AENCTBMIO BUOpaLmu.

¢ BoixogHom  curHan — d4enku
YMEHbLLEHUN KOHUEHTpaumm
aHanuanpyemom rase.

BO3pacTaeT npu
kucnopoga B

¢ CpoK XpaHeHMs1 3anacHOM S4Yenku NMpaKTUYecKn He
OorpaHunyeH.

BapuaHmsl ucrnosiHeHuUs1 aHariu3amopos

Ayelikn Ha oCHOBE OKCMAA LIMPKOHUSA UCNONb3YHTCA
B HECKOINbKMX MOAENsX aHanvM3aTopoB Tuna
Thermox WDG. KOHCTPYKTMBHO 3TM MOZEenu
pasnuyarTCcsa pPacrosfiokeHNEM SIHENKU U CnocoboM
nogayn nNpobbl K sHenke.

WDG-Insitu - aHanusaTopbl 30HOOBOIMO TUMA;
fYelika pacrionioXeHa B 30HAeE, YCTaHaBNMBaeMOM
HernocpeacTBEHHO B TEXHONIOTMYECKOM MOTOKE.

WDG-HPIl - aHanusaTopbl AN CUMbLHO
3arpsA3HEHHbIX ra30B; s4Yenka pasMelleHa B
nornesoMm O6roke, yCTaHaBMMBAEMOM CHapyXu Ha
CTEHKE TEXHONIOrM4Yeckoro obObekTa, a 30H4
NpOXOauT 4Yepe3 CTEHKY B aHanvM3upyemblii ras.
Mpoba nogaeTca M3 30HOA K sYenke 3a cuyeT
KOHBEKLWW, BbI3BAaHHOW Pa3HOCTbK TemnepaTtyp B
TpakTe nonesoro 6roka.

WDG-IV - aHanusaTopbl C GbICTPbIM OTKIUKOM;
a4yenka pasmMeLleHa B nonesom onoke,
aHanorm4yHom WDG-HPII. Tpoba nogaetca u3
30HOA@ K MoOneBOoMy OnoKy MpUHYOUTENBHO C
MOMOLLIbIO BO3QYLUHOTO 3KEKTopa, a K syelke -
TONbKO 3@ CYET KOHBEKLIN.

AHanuszamopsbi 30H0oeo20 muna WDG-Insitu

Syelika u3 okcuda
UUDPKOHUSI

LLimyuep 0551 Kanubpo8o4YHoO20 2a3a

Haepesamerb u
mepmonapa

[bimMosble 2a3bl

Kepamuydeckut ¢punbmp

B aHanusatope WDG-Insitu (Insitu ©6ykBanbHO
O3HayaeT "no MecTy") s4velrika Ha OCHOBe OKcuaa
LUUPKOHMS HaxoOUTCs HEenocpeAcTBEHHO B MOTOKE
NpoAyKTOB ropeHus. BmecTe c HarpeBaTenem u
TepMomnapor OHa pacronaraeTcs Ha KOoHLUe 30HAa,
KOTOPbIN YCTAaHOBMEH B TEXHONOMMYECKOM NOTOKE.

a3  pgudpcyHaupyer B OTBEepcTME 30HOA M
KOHTAKTUPYeT C MOBEPXHOCTbI0 A4enkun. BbixogHom
curHan s4erkn nepegaetca no  kabenw K
KOHTponnepy. Tam oH npeobpasyeTcsi B NMOKasaHus
KOHLIEHTpaLun KUCnopoaa, B aHanoroBbI BbIXOAHOM
W penenHble curHanbel, WUCMonb3yemble  Ans
aBTOMaTMYEeCcKOro ynpaBneHusl, peructpauum u
curHanusaumn. KoHTponnep Takke perynvpyet
TemnepaTypy S4erkum C NOMOLLbI HarpesaTens u
Tepmonapsi.

MorpyxHas 4acTb 30HOa@ W3roToBNEHa W3 crnnasa
RA330, ob6nagatollero BbICOKOW KOPPO3MOHHOM
cTorkocTblo. CTaHOapTHbIA 30HA paccynTaH Ha
MakcUMarbHylo Temnepatypy rasos o 677°C. B
BblcOKoTemMnepaTypHon mogenu WDG-HTI Harpes
AYENKM  OCYyLLeCTBNseTCa CaMUM  U3MepsieMbliM
rasom, a 30H4 W3 kapbopyHha paccuiTaH Ha
MakcuMarnbHyto Temnepatypy rasos go 1600°C.

# Kopobka

AHanusaTtopbl 3oHgoBoro Tuna WDG-Insitu no
CpaBHEHWNIO C APYrMMW, UCMOMb3yeMbIMU MO MEeCTy
30HOamMK, UMeIoT criegyloLime npenmyLlecTsa:

¢ Adelika UmMeeT 3HaUUTENbHO DONbLUYH aKTUBHYHO
nosepxHoctb (Ha 300%), 4ytOo obecneuuBaeT
BbICOKYIO TOYHOCTb U3MEpPEHUs.

¢ BO3MOXHO  MCMonb3oBaHWEe  [OMONHUTENbHBIX
YCTPOWCTB, YyCTaHaBNMBaeMblX B 30HA, TaKMX Kak
unbTp M oTpaxaTtesb AN aHanM3a 3arpsi3HEeHHbIX
rasoB, nnameracuteslb, KOTOpbI HEOBGXOAMM Kak
JOMOJSIHEHME K 3alMTHOW CeTKe, ecnn CcylluecTByeT
ornacHocTb  06pasoBaHuWA  BOCMaMeHsioLlencs
CMECH KMCIIOpoAa U roproYKX rasos.

¢ 3ameHa yana si4eiiky, HarpeeaTens U Tepmonapsi
BO3MOXHa 6e3 AeMOHTaxa 30HAa U OTCOeaUHEHUs
yCTaHOBOYHOrO chriaHua unm kabens.

¢ TexHu4yeckoe obcnyxunBaHue obreryeHo
Onarogaps  (YHKUMSM  CaMOAMArHOCTUKM U
Cco00LLIEeHNAM 0 c60osX C MOMOLLbIO KOAOB.



AHanuszamopsi WDG-HPI| 0ns cunbHo 3a2psi3HeHHbIX 2a308

AHanusaTtopbl WDG-HPIl npegHasHadeHbl ans
3a2pPsA3HEHHbIX  BnaxHblX rasoB. B atux
aHanmMsaTtopax s4erka C HarpeBaTtenem u

TepMonapon pasmelleHa B MOneBsoM 6rioke,
KOTOpPbIA YCTaHaBNMBAETCA CHapPYKM Ha CTEHKe
TEXHOMOrMYeckoro oGbekTa, a 30HA MNPOXOAWT
yepes CTeHKy. Tak Kak sideilka pacrorioxeHa BHe
TEXHOOMMYECKOro MoToka, Ans nogadyn npobbl B
AYENKY UCMOMNb3YeTCH ABMNEHNE KOHBEKLIM.

Mpoba, Harpetas go 695°C B BepTUKaNbHOM
KaHane s4enku, MNOAHUMAETCs W 3amellaeTcs
rasom, KOTOpbI NocTynaeTt yepes3 ounbTp 30HAA.
Bbixogawmm un3 s4enkn ras  oxnakgaetcs M
BO3BpallaeTcas B (unbTp npu Temnepartype
250°C. KoHBeKuusi, Bbi3BaHHas 3TOW Pa3HOCTbIO
TemnepaTyp, 3acTaBnsieT ras LMpKynupoBaTb B
KOHTYype.

KOHBEKTMBHLIN NMOTOK BHYTPU KOHTYpa HAaCTOSMbKO
Man, 4TO ras3 u3 TEexXHOMNOrMYeckoro mnoToka
3ameLlaeT ra3 BHyTpWU hunbTpa TOMbKO 3a cyeT
oudpdysun.  IOTO  NpPenaATcTBYeT  3aCOpPEHUto
dunbTpa.

KoHBekTMBbI cnocob nogaunm npobbl B A4erky
JenaeT aHanusaTop YHWKamnbHbIM Afs Takux
3arpsi3HEHHbIX MPUMOXEHUA, KaK YrofibHble U
LEeMEHTHble neyu, neyn aoxura
MYCOPOCKMIatoLLMX YCTaHOBOK, KOTHbl-
yTUNn3aTopsbl U np.

Tepmonapa

Haepesamerib Adelika Ha
Kucropod
Bxod npobsi
Limyuep dns
KanubpogoyHo20

Bbixod npobbi

Ob6oepesamerb
riosiegoeo brioka

3a c4yeT HarpeBaTensi S4erkn U OOMNOMHUTENLHOIO
HarpeBaTens 30HAa TemnepaTtypa rasa B 30HAe ”
TpakTe nonesoro  Gnoka BCerga BblLLE
TemnepaTypbl TOYKM pocbl MNpoObl. 3TO 0O4YeHb
Ba)XHO MPWU aHann3e BMaXHbIX rasos.

MakcumanbHasi TemnepaTtypa MOrpyXHOW 4acTu
30HOa 3aBUCUT oT MaTepuana: 704°C
(HepxaBsetowaa cranb 316SS), 1024°C (cnnas
RA330), 1530°C (kepamuka). MakcumarnbHasa anuHa
30HAa 122 cm. Bce paboumne yactm nonesoro 6noka
pacnosoXeHbl CHapyxu TEXHOMOrM4ecKoro
061bekTa, noaTomy obcnyxmBaHue ero
BbINOJSIHAETCHA HENOCPEACTBEHHO Ha nnowanke 6e3
OeMOHTaxa.

AHanuzamopbi WDG-IV ¢ 6b1cmpbIM OMKIIUKOM

Haepesamernb ¢

mepmonapol Syelika Ha
Kucropod
MoHmaxxHbIl 5 5
Y bIXO 3
pratieu Auelika Ha

c2opr4yue
KOMIIOHeHm»bI

JluHusi onsa
KanubposoyHo20

KnemHas
CmeHka axekmop S KOpobka
Komna Bx0d i

e803dyxa

Ananusatopbl WDG-IV  npegHasHaveHbl  ans
BNaXHblX rasoB B CcCUCTEMax perynupoBaHus
YCTaHOBOK Ha rasaomMasyTHOM Tonnmee.
Heobxoaumbin  npu  3TOM  ObICTPLIN  OTKIMK
jocturaetca  NPUHyOMTENbHbIM  NPOABUXEHUEM

nNpobbl Yepes 30HA.

AnanusaTtopbl WDG-IV KOHCTPYKTUBHO BbINOSTHEHBI
Tak xe, kak 1 WDG-HPII, n otnuyatotca Hannunem
BO3JYLUHOrO 3XeKTopa, KOTopbli OTOupaeT npoby
yepes 30HO W MOoJaeT ee B MEePBUYHbIA KOHTYP
nonesoro 6noka. Yactb npobbl nonagaet B S4enky
WCKMIOYNTENBHO 3a CYET KOHBEKTUBHOW Pa3HOCTU
TemnepaTyp B nonesomM 6Gnoke n Bo3BpallaeTcHd B
NepBUYHbIN KOHTYP.

M3 nepBnYHOro KOoHTypa npoba BMecTe C BO3AYXOM
BO3BpaLLaeTcsl, MUHYA 30HA, B TEXHOMNOrMYecKui
noTtok, obpa3ys  3aMKHYTbIn  KOHTyp. [ns
YMEHbLLIEHUS1 BPEMEHU OTKNUKA (PUnbTp Ha KOHLEe
30HAA, KaK MpaBuWIio, OTCYTCTBYET, HO MOXET ObITb
yCTaHOBIIEH MO 3aKasy.

OXEKTOp pacrnonoXeH B HWMXKHEW 4YacTu MOneBoro
6rnoka y 30HOa M 3anutbiBaetca Bo3gyxom KUTI
yepes peaykTop C MaHOMETPOM.

3a c4yeT HarpeBaTensi SA4eVkn U OOMNOMHUTENLHOIO
HarpeBaTens 30HAa TemnepaTtypa rasa B 30HAe U
TpakTe  noneBoro  Gnoka BCerga BblLLE
TemrnepaTtypbl TOYKM pocbl MNpoObl. 3TO 0O4YeHb
Ba)XHO MPWU aHanun3e BMaXkHbIX rasos.

MakcumaneHas TemnepaTtypa MOrpyXHOW 4YacTu
30HOa 3aBUCUT OT MaTepuana (ot 704°C po
1760°C). MakcumanbHas anvHa soHaa 244 cwm.
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Apyaue 603MOXHOCMU s1YeeK U3 oKcuda YUPKOHUS

Kak nmpaBuno B mneyax W KoTnax He MNpoucxogut
KayeCTBEHHOro CMeLLMBaHWs TONnuBa u Bosayxa. B
pesynbtate B [AbIMOBbIX rasax MPUCYTCTBYHOT
O[HOBPEMEHHO KMCNOPOA W OCTaTOYHbIE roproyme
KOMMOHEHTbl. Ha noBepxHOCTM SA4Yenkn uU3-3a
BbICOKOW TemnepaTtypbl MPOUCXOAUT OKUCNEHUNE
OCTaTOYHbIX FOPHOYUX KOMMOHEHTOB KUCITOPOAOM,
copepXawmmcsa B ObIMOBbIX rasax. AHanusaTopbl
Ha OCHOBE OKCMAA UWMPKOHMS W3MEPSAT Hemmo
Kacnopod, T. €. KOHUEHTpauuil Kuicrnopoaa,
OCTaloLLEerocsl nocrie cropaHus Tonnvea B Meyn u
OKWCINEHUS TOPIOYNX KOMMOHEHTOB Ha MOBEPXHOCTM
HarpeTon sderiku. [pyrme aHanusaTtopbl U3MEpPSOT
kucnopod 6pymmo, T. €. TONbKO KOHLEHTpauuto
KMcrnopoaa, OCTaBLUErocsi Mocre CropaHus B neyw.
O6blyHO pasnuune mMexagy Hemmo wn 6pymmo
3HAYEeHUSIMU HEBENUKW, MOCKOSMbKY KOHLUEeHTpauums
roproYMX KOMMOHEHTOB HaxoAWTCs B AuanasoHe
ppm, a kucnopoda - B MPOLEHTHOM JuanasoHe.
OpgHako, uHorga BO3MOXHBI CUMTyauuu, Korga 3To
pasnuyme CTaHOBUTCS CYLLLECTBEHHbIM.

Pasnnyma moryT BO3HMKaTb Takke M3-3a TOro, 4To
AYenKa M3 OKCMAa UMPKOHUS M3MepsieT Kucrnopog
no enaxHomy 6asucy, T.e. Korga [ObIMOBOW ras
cooepxut BoasHon nap. Bce pgpyrme wmetoabl
N3MepEHUIN TPEDBYIOT OXITAXXAEHUS U OCYLLUKM MpobbI,
N, KaKk MPUHATO roBOpwUTb, paboTtaloT no cyxomy
6asucy. Pasnuune mexay 3amepamy Mo Cyxomy U
BnaxxHomy Basncam moxeT gocturatb Ao 0,5%0,,
MOCKOMbKY KOHLUEHTpauusi BOASHbIX MNapoB B
ObIMOBBIX razax MOXeT 6blTb BbICOKON.

Ob6a meTofa: no sraxHoMy unun cyxomy 6asucam, -
ABMSAOTCA CTAaHAAPTHBIMMU.

Ayenkn n3 okcnga UMpkoHus obnagatoT elle ogHUM
YHUKaNbHbIM CBOWCTBOM. B OTCYTCTBUU
MOIEKYNAPHOro KUCNopoaa, AaTyuk pearvpyeT Ha
MUHMUMaIbHOE KONMn4ecTBO Kncrnopogaa,
obpasylowlerocs npu  guccounaumm  Boabl M
OBYOKMCU yrrepoga Ha HarpeTol MNoBEPXHOCTU
AYENKN.

OTa Auccoumaums 3amMennseTcd B NPUCYTCTBUM
ropto4mx komnoHeHToB (H, n CO) B npobe.

C poOCTOM KOHLEHTpAUUN TOPHYMX KOMMOHEHTOB
KOHLleHTpauus Kncnopoga YMEHbLLAEeTCH, "
BbIXOAHOW CUrHan s4Yekn yBenuumBaeTcs. JTO
3HAYUT, YTO BbLIXOOHOW CUrHAN LIMPKOHMEBON AYENKU
MEHSIeTCH, KOorga Kucrnopon Hemmo OTCYTCTBYeT B
ObiIMoBOM rase. ®daktuyeckm OHa CTaHOBUTCH
OAaTYNKOM YUCMO FOPHOYNX KOMIMOHEHTOB (HEMMO).

Ha pucyHke nokasaHoO, Kak pe3ko Bo3pacTaeT
HanpsbkeHWe Ha s4enke, kKorga B [ObIMOBOM rase
YCNOBUS OT Hemmo Kucriopod W3MEHSITCA Ha
HeEMMO 20pKYUEe KOMIMOHEHMbI. 3OTO CBOWCTBO
LMPKOHMEBON SIYENKM 4pe3BblHaMHO MOMEe3HO B
HEKOTOPbIX npotieccax ropeHus, MOCKOMbKY
nossonsieT naMepsTb NM60 n3bbITOK Bo3ayxa, NMbo
M30bITOK TONNMBA.

Ayelika, mB
-5 B8 8882 88
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Kucnopod, %  oproyue komroHeHmbl, %

Onmumu3auyus npoyecca 20peHus1 05151 pa3siudHbIX UG08 MOMNIUe U Pexxumoe

co

OnmumanbHbiti  Obwue
peXUM

rnomepu

u3bbimka
8030yxa

300 PPM
200 PPM
100 PPM

lNomepu us-3a

AHanusatopbl  Kucriopoga  SBMAKOTCA  BecbMa
ah(PeKTUBHBLIM CPEACTBOM KOHTPOMs 3a npoLeccamu

ropeHus. TeM He MeHee, pAOns obGecneyvyeHus
ONTUMarbHbIX ycrnoBum 0ofHO nsmepeHve
KOHLIeHTpauuMn  Kucriopoda  HefgocTatovHo. Ha
pUCYHKE MoOKasaHa 3aBMCUMOCTb  OMTUMarlbHOro

cooepxaHusi kucrnopoga oT Buaa Tonnvea. Kpome
TOro, Ha oOnTMManbHoe coAepXaHue Kucropoaa
OKa3blBaeT BMMSIHWE W Harpyska Ha koten. B 1o xe
Bpemsi, onTumarbHbI ypoBeHb CO B AbIMOBLIX rasax
OOMHAKOB AN BCEX BWMAOB TOMMMBA WM Pa3nMYHbIX
TEennoBbIX Harpysok. [lo3ToMy perynupoBaHue He
TONMbKO MO Kucriopogy, Ho u no CO, nossonseT B
MOSTHOWM Mepe ONTUMMN3MPOBaTL MPOLLECC FOPEHWS.
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Kamanumuuyeckue siyeliku Onisi uamMepeHusi KOHyeHmpauyuu 20pro4YuUxX KOMMNOHEeHMoe

Mommmo CO B AbIMOBBLIX rasax MMeeTcsi BOAOpoa,
MEeTaH 1 Opyrne roproune KOMMoHeHTbI. N3amepeHne
KOHLIEHTpaLun Bogopoaa COMnpsiKeHo c
onpeneneHHbIMA  CITOXKHOCTSMM, @ KOHLEHTpauus
ero 0bbl4HO MeHbLUe, YeM KoHueHTpaunsa CO, n nx
COOTHOLLIEHME MPAaKTUYECKN MOCTOSHHO. B cBsA3M C
3TUM nmeeTca 6onblloe KoNUYecTBo nybnukaumn
00 onTMMmM3aumMmM MNpPOLIECCOB TOPEHUSI TOSMBbKO Ha
OCHOBe Wu3amMepeHust kucnopoga m CO. OpHako,
WCTUHHas oOnNTUMM3auMsa BO3MOXHa Ha OCHOBe
N3MEPEHUS]  CYMMapHOW  KOHLIEHTpauun  BCEX
OCTaTO4YHbIX FOPHYMX KOMMOHEHTOB, Bktovas CO,
Bogopoad M MeTaH. [Ans  WM3MepeHust  3TUX
KOMMOHEHTOB B HEeKOTOpbIX aHanusatopax WDG
OOMOSHUTENBHO  YCTAHOBIEHbI  KaTanuTuieckune
AYENKMN.

KaTanutunyeckue s4enku LUIMPOKO NPUMEHSAIOTCS AN
M3MEpPEHUST  KOHLEHTpauuuM roproymx rasoB B
atMocdepe LWaxT, rapaxen n ApPYrnx 3akpbITbIX
noMelLleHnn. HA4enkn BbICOKOrO KavecTtBa C
TWarensHo nogobpaHHbIMKM  dfieMEHTaMU  MOTyT
MCNONb30BaTbCA AN U3MEPEHUN KOHLEeHTpauum
ropoYMX KOMIMOHEHTOB B [ObIMOBbIX rasax B
AuanasoHax n3mepeHus 0...2000 ppm c
norpeLHocTbo 100 ppm 1 HUXe.

MpuHUMN un3MepeHua Ona BCeX KaTanuTU4ecKux
A4Yeek oaumHakoB. Ecnu roproune KOMMOHEHTbI U
KMcnopod OAHOBPEMEHHO NPUCYTCTBYIOT B ra3aoBOM
noToKe, OHWN He ByayT BOCNNaMeHATbCS A0 Tex nop,
noka temnepaTtypa He npeBbicuT 538°C. OpgHako,
€Cnn 3Ta XXe CMeCb NPUXOAMUT B KOHTaKT C TBepAbIM
Katanu3aTopoM, Hanpumep, nNnNaTtuHOW, ropeHune
HayHeTcs yxe npu Temnepartype 204°C.

Katanutnyeckas qyeilka cocTouT U3 ABYX
pes3ncCTopoB, CMOHTMPOBaHHbLIX BOMM3W Apyr Apyra
BHYTPU Kopryca, Yepe3 KOTOPbI MOXET MpoTekaTb
npoba. OpuMH M3 pesncTopoB, Ha3biBAEMbI
aKTUBHbIM 3NeMeHTOM, NOKPbIT cnoem
KaTanusaTopa B UHEPTHOM CBA3YIOLLEM BeLLecTBe.
[pyroi anemeHT, Ha3bIBaeMbI 3TANIOHHbLIM, MNOKPLIT
TEM >X€ CaMbiM CBA3YIOLUM BELLEeCTBOM, HO 0e3
katanusaTtopa. Koraa  aHanusupyembln  ras,
cofepxalluin Kucrnopog W roprodme KOMMOHEHTHI,
NpoxXoauT Yepes Kopnyc, HarpeTbin Bbilwe 204°C, Ha
aKTVBHOM 3rieMeHTe MnpoucXoauT cropaHue, a Ha
3TanoHHOM - HeT. B pesynbTaTte aToro Temneparypa
aKTMBHOrO 3rieMeHTa MOBLILWAETCS, YTO Bbl3blBaeT
N3MeHeHWe ero ConpoTUBMNEHMS.

ConpoTuBneHve akTMBHOrO dnemMeHTa 3aBUCUT OT
MHOMMX ApYyrMx akTopoB, BKMAKYas HayanbHY
TemnepaTypy aHanusvpyemoro rasa, CKOpPOCTb
MoTOKa 4Yepe3 Kopnyc, TennonpoBOAHOCTb rasa.
OpHako, 9TamnoHHbIN  3NEeMeHT noaepraeTcs
BO3JENCTBUIO ITUX Xe cambiX dhakTopoB. NoaTomy
COMpOTMBNEHNE  aKTMBHOIO  3nemeHta OygeTt
OTNMYaThbCA OT ITANOHHOIO TOMbKO W3-3a HarpeBsa
OT  cropaHus roploYnMx  KOMMOHEHTOB u,
crnepgoBaTenbHO, ONPeaenaTbCa UX KOHLEHTpaumen
B npobe.

3/iemMeHm

Kamanumuyeckasi
A4elika

Kamanumuyeckuti
arnemMeHm

Bxod npobsi

Takne s4enkn crnocobBHbl M3MEPATb KOHLIEHTpaLUIo
ropouMx KOMMOHEHTOB B Auanas3oHe ppm, ecnu
MCNONb3YITCA  TOHKOMSIEHOYHbIE  pPEe3UCTopbl  C
nasepHomn obpaboTkon 7] KOMMbHOTEPHBLIM
cornacoBaHveMm TemnepaTypHbiX KO3 (PULIMEHTOB.
Mpn aToM Heobxoanmo, 4YTOoObI TEMNepaTypa kopnyca
M rasoBoro noToka nogaepXuBanacb AOCTAaTOYHO
cTabunbHOMN.

KaTanutnyeckne  s4eiiku UMEIOT  HEBbLICOKYIO
CTOMMOCTb W OAHOBPEMEHHO ob6nagarT Xopollen
yyBCTBUTENBHOCTEIO MO H, m CO. CtabunbHocTb
Hynsi WU guanasoHa y HUX HECKOSIbKO XyXe no
cpaBHeHuto ¢ nHdpakpacHeiMu (VIK) aHanusatopamu.
OpnHako nocrnegHve  ABRSIOTCA  CHOXHBIMU U
goporuMmu  npubopamMu, a ONTUYECKMEe OKHa W
BpaLLlaroLmecs AeTanu 3aTpygHsIoT SKCnyaTauuo 1
PEMOHT 3TUX aHanM3aTopoB..

YT0ObI NCKIMIOYMTE 3TN CMOXHOCTW, B aHanM3atopax
Thermox WDG gna wm3MepeHuss  CymmapHom
KOHLEHTpaUMM OCTaTOYHbIX TFOPHYMX KOMMOHEHTOB
NCNONb3YITCA MMEHHO KaTanuTUYeCKNe SAYenku.
[JOCTOMHCTBO MX UCMNOMb30BaHUS BMECTE C SYENKON
no Kucnopoay 4BnsieTcsa TO, 4YTO U3MepeHue
KOHLEHTpaUMM FOpHOYMX KOMMOHEHTOB MPOUCXOAUT
npyu TemnepaType 3HaYUTENbHO Bbille TOYKM POCHI
ObIMOBbIX ra3oB. B To xe Bpems, He Tpebyertcs
BBOOMWTb KOPPEKLMIO NOKa3aHW Ha TemneparTypy.

CpasHumernbHbI

Kopnyc ayetku
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Komb6uHupoeaHHble aHanudamopsl Thermox WDG

Pa3paboTaHbl Moandukaumm aHanmnsaTopoB
ObIMOBbIX rasoB Thermox WDG, B KOTOpbIX
OOHOBPEMEHHO C  M3MEPEHMEM  KOHLIeHTpauuu

Kncnopoga npousBoguTcs M3MEPEHNE KOHLIEHTpaUun
roptoYMx KOMMOHEHTOB. KaTanuTudeckne sYenku,
N3MepSAIoLME KOHLEHTPALMUIO ropHYnX KOMMNOHEHTOB,
YCTaHaBNUBAKTCS TONMbKO B  MONeBble  Groku
aHanusatopos cepuinn WDG-HPIl n WDG-IV:

Ananusamop WDG-IVCM

WDG-HPIIC - ananusatop kucnopoga v roproumx
KOMMOHEHTOB AN CUMbHO 3arpsA3HEeHHbIX AbIMOBbIX
rasos.

WDG-IVC - aHanusatop kucropoga M roprumx
KOMTMOHEHTOB C BbICTPbIM OTKIUKOM.

WDG-IVCM - aHanusaTop Kucrnopoaa, roproumx
KOMIMOHEHTOB U MeTaHa C ObICTPbIM OTKMMKOM.

AHanunzatop WDG-IVCM - TpPexKOMMOHEHTHbIN
aHanmMsaTop ObIMOBbIX ra30B C 3aMKHYTbIM KOHTYpPOM
npuHyauMTensHoro npobooTtbopa. OTnnyaetca oOT
aHanmnsatopa WDG-IV TeM, 4TO K 4d4yeunke Ans
N3MepeHns KOHLUEeHTpauuu kucropoga [obaBneHbl
OBE KaTanuMTUYecKnUx sYenku, npegHasHayYeHHble ons
pas3genbHoOro  M3MEPEHUs  KOHLEHTPauMK  FoprYnX
KOMMOHEHTOB U MeTaHa.

AHanusatop wugeaneH Ans NpUMEHeEHUs B
3HEepreTUYecknx YyCTaHOBKax, paboTalwmx Ha
npupogHOM rase, wnu B npoueccax, roe ras
ncnonb3yeTcs Anga nycka unu octaHoea. C NomMoLLbO
3TOr0  aHanuMsatopa  MOXHO  KOHTPONMpOBaTb
COAepXaHue KUCnopoda W TrOpPHYMX KOMMOHEHTOB
ona obecnedeHns MakcumarnbHON 3EKTUBHOCTM
npouecca ropeHusa. B To >xe Bpems, s4enka no
MeTaHy HenpepbiBHO OTCNexuBaeT npouecc Ans
onpegenennsi NnpeBbILLEHUS B3PbIBOOMACHON
KOHLleHTpaumm U1  nNpegoTBpalleHns  aBapuiHON
cuUTyauuun, a Takke ANns peleHust Apyrmx npobrem,
BO3HMKAKOLWNX B TOMKE MpWM Mycke WunuM ocTaHoBe
3HepreTU4eCcKom yCTaHOBKN.

AHanunsMpyembin ra3 oTOuMpaeTcs 4depe3 30HO B
NepBUYHBLIN  KOHTYp aHanus3atopa C MNOMOLLbIO
BO3OYLUHOrO 3KEKTopa W 3aTeM BO3BpallaeTcd B
npouecc. Yactb atom npobbl (NMpumepHo 5%)
MocTynaeT B KOHBEKTUBHYIO METM MONeBoro 6rioka,
roe nonagaet B NEPBYHO KaTanuUTUYECKYl SYelky, C
MOMOLLBID  KOTOPOM  M3MEpSIeTCA  KOHLEHTpaums
roptounx KomnoHeHToB. [lanee npob6a nocTtynaet B
CredyloLLyo KaTanuTUYecKylo s4Yenky, paboTtaroLuyto
npu Temnepatype, [OOCTAaTOYHO BbICOKOW, YTOObI
N3MepsaTb codepxaHne MeTaHa. 3ateMm npoba
NpoxXoauT B H4YEeNKy U3 OKCuaa LUUPKOHWS, rae
N3MepsieTcs KOHLEHTpauus KUCropoda, nocrne 4ero
BO3BpaLLaeTCcs B NEPBUYHbIA KOHTYP.

MamepuTenbHble SYENKN HE 3arpsasHATCS, Tak Kak
OBWKeHMe  npobbl  4Yepe3  HUX  MpoucxoauT
WCKNIYNTENBHO 3a cveT KoHBekumn. OHa Bbi3BaHa
pasHOCTbLIO  Temnepatyp MeXay  KUCIOPOAHON
S]MEMKOWN, UMEIOLLEN CBOW HarpeBaTtenb, U BbIXOAOM
13 nonesoro 0roka ¢ 6onee HN3KOM TeMMNepaTypon.

AHanunzatop WDG-IVC otnunuyaetca ot WDG-IVCM
TONMbKO OTCYTCTBMEM SYENKM Ons  U3MepeHud
KOHLleHTpauun meTaHa.

— Haepesamernb

Auelika Ha
Kucriopod

KoHesekmueHasi
nemrnsi

Syelika Ha
mMemaH

Syelika Ha
a2oproyue
KOMIMOHEeHMbI

Cé6poc s
npouyecc

Bo3dywHbil
3XKeKmop



Ba3oesbiti koHmposnep 2000

Bce 6asoBble wmogenu aHanusatopoB WDG
OCHaLLEHBbI MUKPONPOLLECCOPHLIMU
KoHTponnepamu 2000.

MukponpouyeccopHoe ynpaeJsieHue:

¢ PerynupyeT TemnepaTtypy KUCITIOPOAHON SYENKN.
¢ [lpeobpasyeTr curHanbl s4eek B MNOKa3aHUS
KOHUEHTpaLunm n3amepsieMbiX KOMMIOHEHTOB.

¢ dopmupyeT M30NMpPOBaHHbIE W HE3aBUCHMMbIE
aHanoroBble N pernenHble BbIXOOHbIE CUrHambl Nno
n3MepsieMbiM KOMMOHEHTaM.

¢ [lnarHocTMpyeT u CUrHanusvpylT COCTOSHME
aHanusaTopa ¥ nonesoro 6Onoka, a Takke
CUTHanM3upyeT O HENCMPaBHOCTSX.

¢ BBOAMT KOppeKuMio Ha MOBbILEHHOE LaBreHue
npoObi (onums).

¢ BbinonHsieT aBTOMaTU4YECKyld KanmbpoBKYy C
NepUoanNYHOCTBIO, 3a4aBaeMon MNofb3oBaTernem

(fpn  Hanuumn 6Grnoka Ana aBTOMaTUYECKOM
KannopoBKm).
HadexxHocmb
Ona  obecnedyeHna HagexHon  paboTbl B
KOHTposnepe NCMOSb30BaHbl

BbICOKOKa4YeCTBEHHbIE AeTann WM Y3nbl, BKIOYas
YHMBEpPCAlbHbIA UCTOYHUK NUTaHus. Bo BXoAHbIX
N BbIXOAHbIX LEnsx MNPUMEHEHbl CTaHOapTHbIE
3NEKTPOHHbBIE CXEMbI A1 3alUMTbl OT NEPEXOaHbIX
npoueccoB. KoHTpornnep 2000 ycToMumB K
pagnmoyacToTHbIM MOMexaM U aTMOCKEpPHbIM

paspsgam. B ero coctaB BknoveHbl  OBa
HEe3aBUCKUMbIX KOHTPOIbHbIX PENE BPEMEHMW.
ModynbHasi KOHCmMpyKuust U eapuaHmbl
MOHMaxa

MopaynbHas KOHCTPYKUUS KOHTponnepa
obecneunBaeT yaobcTBo " npocToTy

obCnyKMBaHus, a TaKkke MNO3BONSET Nerko
MOLEpPHN3NPOBaTL WUNU HapawmBatb YHKLMK.
KoHTponnepbl MOCTaBAAKTCA B pasfnyHbIX
WCNONHEHUsX, NpeaHa3HaYeHHbIX ANs Pasnu4YHbIX
BapuMaHTOB MOHTaxa: Ha LWuTe, B CTonKky 19", Ha
CTeHe, a TaKkke B NOrogosallmLleHHOM LwKady Ang
MOHTaXa Ha LuTe.

AHasioz2oeble 8bIxX00bli

KoHTponnep vmeeT OBa He3aBMCUMMbIX TOKOBbIX
Bbixoda (4...20 MA) ons kucropoga v no ogHoMy -
ONs TOpHYMX  KOMMOHEHTOB W MeTaHa.
lMonb3oBaTenb MOXeT:

¢ 3apaTtb BbIXOAHOW CUrHan, nponopunoHanbHbIn
KOHUEHTpaUMM KMCMopoda WM curHamny si4Yemnku
(mB), TemnepaTtype AYemkM wunu  curHany
Tepmonapbl  (MB),  KOHUEHTpauuu  roprH4mXx
KOMMOHEHTOB U MeTaHa.

4 BbiOpaTb pexum dukcauumn unm oTcnexunBaHus
nokasaHui B NpoLiecce BbIMONTHEHUS KannbpoBKu
¢ 3apaTb MacwTtab u ypoBeHb AemMndupoBaHUs
ONsl KaX4oro Bbixoaa.

CuzHanu3sauyus

Kaxayo 13 AByx He3aBUCUMbIX CXEM CUrHanusauum
MOXHO 3arnporpaMMuMpoBaTb Ha BEPXHUA UK
HWXKHUIA NOpor MNo KOHUEHTpauum Uu3MepsieMblx

KOMMOHEHTOB, WM  Ha
KanMbpoBKW, WM Ha
CaMoaNarHoCTUKM.

MHOWKALUUO  pexnma
MHOUKaUUK  CUrHanos

lpocmoma skcnsiyamayuu

KoHTponnep umMeeT WHMOPMATUBHbLIA TEKCTOBbI
ancnnen n yaobHeln MHTepdenc nonb3oBaTens.
dnoopecUEeHTHbIM AUCNIEN COCTOUT M3 4 CTPOK Mo
20 cumBonoB, npuyeM YeTBepTad  CTpoka
npegHasHavyeHa Onsd OMarHOCTUYECKUX COOobLLEeHUi
n coobweHmn o6 owwunbkax. Knasmwa HELP
npegocTaBnsieT Bam KOHTEKCTHYHO NMOACKA3KYy.



UumennekmyanbHble aHanuszamopb! WDG- /1Q

Ona cuctem  MOHUTOpPUHra W ynpasBneHus
TEXHOMOrMYECKUMN YCTaHOBKaMu, B KOTOPbIX Ansi
KOMMYHUKaUUM C ydaneHHbIMU nepudeprunHbiMm
YCTpOMUCTBaMM UCnonb3yeTcss uHTepdenc RS-485
unm HART-npoTokon, pa3paboTaHbl Tak
Ha3blBaeMble "MHTEeNneKTyanbHble" (IQ)
aHanuaaTopbl AObIMOBbIX rasoB, paboTatowme 6e3
KOHTPONEepoB:

WDG-Insitu/IQ - 30HOOBbIN aHaNM3aTop KMCNopoAaa.

WDG-HPII/IQ - 30HOOBbLIA aHanusaTop Kucropoga
OnNa 3arpsi3HEHHbIX ra3oB C SAYEVKOM B MNOSIEBOM
BGroke 1 KOHBEKTUBHOW noaayen npodbl.

WDG-IV/IQ - 30HOOBbI aHanu3aTop Kucnopoga c
ObICTPbIM OTKIIMKOM C SIMEVNKOW B MONIEBOM Orioke u
NpUHYAMTENBHOM Nnogayven Npoobi.

OTn aHanNM3aTopbl UMEEIOT Te XKe XapakTepUCTUKU 1
OCHaLLalTCA  TakMMuM  Xe  30HAaMu, 4YTO0 U
aHanoruyHble aHanua3aTtopbl C KOHTpoOnnepamu.
OneKTpoHHasi cxema "MHTEenneKkTyasnbHbIX"
aHanusaTopoB pa3MellieHa B Kopobke 3oHAa wnu B
noneBoM 6G1OKe M BbIMOMHSAET MPaKTUYECKN Te Xe
dyHKUMN, 4TO U KOHTponnep 2000. [Onga
NpOrpaMMMpoOBaHNsl  aHanmM3aTopoOB UCMOSb3yeTcs
nopTaTUBHLIN TepMUHan ¢ nHTepdericom RS-232.

Apyaue ananuzamopsi AMETEK Thermox

PaGota ceTn WHTennekTyanbHbIX aHanM3aTopoB
ObIMOBbLIX rasoB (00 32 eAuHUL) MOXET Takke
KOHTPONMPOBaTbCA M MPOrpaMMmMpoBaTbCcs  C
MOMOLLbIO KOMMbIOTEPA MM Creunanu3npoBaHHOro
CETeBOro KOHTporsnepa.

Kpome aHanusatopos Tuna WDG  komnaHua
AMETEK Thermox BbinyckaeT 7 apyrue
aHanusaTopsbl rasos:

TM2000 - BbICOKOTOUHbIN CTaLMOHAPHBINA MPOTOYHbIN
aHanusaTop Kucrnopoga Ansi YACTbIX ras3oB, BKMoyasd
noneeon 6510k 1 koHTponnep 2000.

CG1000 - BbICOKOTOYHbIA  MEPEHOCHOW MNPOTOYHbIV
aHanusaTop Kucrnopoga Ans YMCTbiX ras3oB (MUTaHue
~220 B).

WDG-P - nepeHocHom NPOTOYHbIN aHanusarop
kucnopoga Ans AbiIMoBbIX ra3os (nutaHue ~220 B).

WDG-P-CA - nepeHOCHO NpOTOYHbIA aHanmM3aTop
KMCnopoda WM ropHYMX KOMMOHEHTOB AN AbIMOBbIX
rasos (nutaHue ~220 B).

El 20 - ctaumoHapHbIn aHanusartop CcoO
(vHdpakpacHbIn).  CocTtouMT 1M3  ABYX Moaynen
nonesoro  6roka  (MCTOYMHMKA  M3NyYeHMsT U
npuemHuka) u koHTponnepa 2000. Moaynu nonesoro
O6roka ycCTaHaBNMBaKlTCA Ha MPOTMBOMOMOXHbLIX
CTeHKax koTna wnu aesimMoxofda. MakcumanbHas
TemnepaTtypa [AObiMOBbIX rasoB 540°C. [nuHa
onTtu4yeckoro nytn 0,9...9 m.

El 20/IQ - "wHTennekTyanbHbIN" BapmnaHT El 20.

PreMix 2000 - cTaunoHapHbIi NPOTOYHbIV
aHanusaTtop AN M3MepeHWss  COOTHOLLEHMS
Kucrnopoga M TOMnMBa B CMECU Fa3oB B YCIOBUSAX
n3bbiTka unu pgeduunta Bosgyxa. [pegHasHayeH
ONS  MpoueccoB  OTKPLITOrO  CropaHud, rae
HEBO3MOXEH [OCTOBEPHbIA aHanu3  [ObIMOBbIX
razoB. B aHanusatope npoba (CMecb ropr4mx
rasoB M OKUCNUTENH) NpeaBapuUTENbHO CXUraeTcs,
nocrne 4Yero M3mMepsieTCa KOHLEeHTpauus Kucnopoga
B nNpoAayktax cropaHus. Komnnekt Bkno4vaeT
nonesow 6510k 1 koHTponnep 2000.

WDG-HUMOX - cTaunoHapHbIN 30HO0BbIN
aHanmMsaTop Kucnopoda M BMAXHOCTUM ObIMOBbIX
rasos. PaccuntaH Ha TemnepaTtypy

aHanuaunpyemoro rasa o 1760°C u BnaxHocTb [0
85%. OObBbEMHbIA MPOLEHT BRarM BblYMCHSETCS,
mcxoos W3  pasHULbl  3HAYEHWA  KOHLEHTpauun
Kncnopoga Mo CyxoMy W BriaxHomy 6asucy.
Komnnekt Bknwo4vaeT noneBov OGMOK C 30HOOM U
KoHTponnep 2000.

CEM O, - cTaumoHapHbIn NPOTOYHbIV aHanusaTop
Kucnopoga And cucteM MOHUTOpuHra. KomnnekT
BKITOMaeT nonesow 6rok n koHTponnep 2000.

CEM 0O,/1Q - "vHTennekTyanbHbI BapuaHT
CEM O..

[nsa nidopmauumn n 3akasa odpalaTbCes:
ApTtBuK P, Poccusa, 125315, Mocksa, yn. Yacosas, 30
Ten. (095) 956-70-79, dakc (095) 956-70-78, E-mail: info@artvik.ru
Internet: www.artvik.ru
0 2002 Artvik, Inc.
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