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B.A. Kosnos, B.H. HoBak

PA3BHUTHE METO/A KAYAIOLIEHCHA ITOCTE/TH
B OBOT'AILIEHHH YT O/IBHOI O 1LII/TAMA

TpoBeaen aHanm3 pa3BuUTHA MeToda OOOrallleHHs Vro/bHOIO Ii/laMa B ceriaparopax ¢
KayaiolleHcs rocTeqnbo. PaccMOTpeHbl KOHCTPYKTHBHBIE OCOOEHHOCTH Haubo/lee H3-
BECTHBIX CellapaTopoB, B KOTOPBIX pea/lM30BaH YVKasaHHbIF Metoa oboraterus. OtMe-
YeHbl HX JOCTOHHCTBA H HeAoCTaTKH. |IoKasaHbl TeXHO/IOTMYECKHEe CXeMbl YCTAHOBKH
ceriapaTtopoB Ha 060raTHTe/IbHbIX (habpHKax.

KmioueBble cr10Ba: oborallleHHe YIVIA, cerlaparop C KadaloHleHCs MOCTebio, Yro/IbHbIFR
miaM, AaTdHK C/I0fl, paspbIX/fouias Boda, IM/IOTHOCTb pasde/leHHs, KIacC KpYIHOCTH,

TeXHO/IoOrH4ecKada cxema.

n pYMeHeHVe CernapaTopoB  C
Kauarouiericsa nocrenbio (CKIT)
B llernaXx oOOoraieHusi 3epHHCTOrO
Yro/IbHOTO II/IaMa K/acca MeHee 2 MM
3HAUWUTE/IBHO BO3POC/IO 3a Tpolleslee
necsitinetvie. K nocrouncrteam CKIT ot-
HOCATCS  CMOCOGHOCTb  AOCTHXKEHUs
3¢ PeKTHBHOTO pa3ziesieH!s Mo /IOTHO-
CTU TIPU OTHOCHUTE/IbHO BBICOKOM Ha-
IPy3Ke, BO3MOKHOCTb Pery/MpoOBKH B
npoiiecce paboThl B OTBET Ha H3MeHe-
HUfA XapPaKTepPUCTHK MMTaHUsS U Korle-
GaHH HarpysKy, a TakXKe MPOCTOTa 3KC-
nayaraimy. O6buno CKIT ycraHasy-
BAIOT /719 3aMEHbl WM /1Sl MPYIMEHeHUs]
COBMECTHO CO CIHpa/IbHbIMK Ceraparo-
pamy, KOTOpble MMEIOT OTHOCUTE/TBHO
HU3KVIO YZIE/BHYIO [TPOU3BOANUTE/IEHOCTD,
YTO AeflaeT MX CHWIBHO 3aBMCHAIIMMU OT
TOYHOTO Paclpesie/IeHUs1 MCXOAHOTO TIv-
Tanud. [lo nmpousBoauTessHOCTH earHNY-
Hbii CKI'T Moxker 3aMeHuTs 610K C aecs-
TBIO TPeX3axOAHbIMK CrivpasisaMu. [ Iprme-
nenrie CKI'1 Havboriee onpaBaaHo, Koraa
HEOOXOAMMO MWCK/IIOUMTh B/WSIHUE Ppas-
6Gpoca rnapaMeTpoB MMMTaHUA Ha pesy/bTa-
ThI [POLIECCa CerlapaLivy.

B Mupe mnpousBoasTCs HECKOABKO
pasmnunbix TMIOB CKI1. Hawnbonee us-
BecTHhle U3 Hux: Crtokc, Pedprorc u
Kpoccdrioy. B koHctpykimu  Kpocce-

1oy YuTeHbl M YCTpaHeHbl HeOCTATKH,
HabmoaeMble B paboTe cenapaTtopoB
Crokc. [lannsie o CKII, goctyriHsie B
nuTeparype, KpaTko obOOOIIeHbl B AaH-
HO¥ MYO/IMKALIMH.

[MapaBvyeckrie KIacCU(PHKATOPbl C
BOCXO/ISIIIMM  [IOTOKOM  BOZIbl  MI3BECTHbI
6oree BeKa 1 UCTIONB30BA/UCH B YIO/TBHOM
Y PYAHOM IMPOMBIIIICEHHOCTH B OCHOBHOM
71 paz3fefieHyst YacTULl 10 KPYITHOCTHL.
Cerapatopb! ¢ KOHYCHBIM OYHKepOM, pa-
GoTaBllVie Ha TOM Ke MPHUHLIMIE, IMUPOKO
WCIIONB30Ba/IMCh B TIEPBOM  TMO/IOBHHE
TMPOIIIOrO BeKa /71 0OOorallleHUs KPYITHO-
ro yrna. Paspenenvie noctvraznocs ¢ mo-
MOIIBIO BOCXOZANIErO IOTOKa BOBL, CO3-
[alolllero  B3BeIlIGHHYIO TeCYaHyio  I1o-
crenb. [1n0THOCTDL TecyaHoM MocTeny pe-
IY/IMPOBa/ach, YToObl OOECreunTsh paszie-
fleHWe [IeTKMX YacTMLl VI7IA W TsKenon
ropoasl. B Hacrosiiee Bpems B CKI, ans
CO3MaHUsl B3BELICHHOM TOCTe/U, WCTIONb-
3VIOTCS TsKe/Ible YaCTULIbl TOPOAbl, I10-
CTYMarolller C MCXOAHbIM VI7leM, a He [0-
GaBKU TleCKa WU3BHe. TakKuM 0OpasoM,
CKIT obecrieuvBaioT cernapalyio  Io
[VIOTHOCTH C MCIIO/Ib30BAHUEM eCTeCTBEeH-
HOW pa3fersolien cpebl.

Cambim usBectHbIM 13 CKI1, Bbiryc-
kaeMbiM ¢ 1970 roaos, u MosTomMy Hau-
6oree pacrpoCTpaHeHHbIM, fB/AeTCS
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Puc. 1. Cxema pa6otsl cenaparopa CTokc

cenaparop Crokc. Ha puc. 1 noxasana
cXeMa 3TOro cernaparopa, OObACHSIOMIas
MPUHLIUIT ero paboTthl. Menkuit yroab B
BU/IE TIY/IBIbI TIOAeTCs B LIGHTPA/IbHBIN
KO7IOfIell, PacriofioKeHHbI cBepxy. [lo-
MaB BHYTPb, YaCTHLIBI HAYMHAIOT OCaK-
[aThCsl B HAITPaB/IEHUU, MPOTHBOIO/IOK-
HOM BOCXOAfllleMYy TIOTOKY Boabl. Pas-
PHIX/SIONAs BoAa IMOAAaeTCs yepes pac-
MpeaeuTe/IbHyI0  M/IaCTUHY,  PACIIonNo-
KeHHyIo BHM3Y. CKOPOCTh BOCXO/SIIEro
MOTOKa BO/Bl YCTAHAB/MBAETCS PABHOM
CKOPOCTH OCaXKAeHHs UacCTHLl CaMbIX
TOHKHX K/1aCCOB TVIOTHOCTbIO Go7Ibliie
1,9 r/cM®. Kak peay/bTar, 4aCTHLIBI 3TO-
rO K/acca OKa3bIBAIOTCH BO B3BEIIEHHOM
COCTOSIHUM M Ha4MHAIOT (POPMHPOBATh
1OCTe/b.

Bepxuuit rpaHUyHBIA C/IOM T[10CTe/r
MOAHMMAaeTCH BBepX 10 TexX Iop, IOKa
He [OCTUIHET KOHTPO/IbHOTO YPOBHS,
KOTOPBIN, OOGBIYHO, YYTh HIKE Kpas
BIYCKHOU TpPYObI. /leHTOUHBINA AaTYMK
[aB/IeHYs IPOCTHUPARTCH 10 BCEH BBICO-
Te cermapaTtopa M u3MepsieT [aB/eHUe
co3IaBaeMoe TOCTebio, B 3aBUCUMOCTHU
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OT ee BBICOTBI M TVIOTHOCTH (DOPMU-
pyionyx ee yactuil. Koraa ypoBeHb 1Mo-
CTeny AOCTUraeT KOHTPO/TbHOM BBICOTHI,
cpabaTbhiBaeT YMpaB/sONIMH KOHTPOI-
71ep, OTKPLIBAOLINI Pa3rPyY30UHbIA K/1a-
MaH, ¥ YaCTHILIbl C BBICOKOM M/IOTHOCTHIO
BBIMYCKAIOTCS B C/IMBHYIO TPYOY OTXO-
noB. CucTema yrpapneHUs! [MO3BO/sSET
HerpepbIBHO perymmpoBath 0ObeM BbI-
MYCKaeMbIX OTXOZIOB, B 3aBUCUMOCTHU OT
KO/IMYeCTBa YaCTULl BEICOKOM II/IOTHOCTU
B TIOTOKe OTXOA0B. YacTHiibl BBICOKOKA-
YeCTBeHHOro Yrv/is, ob/azaionme HU3KOM
IVIOTHOCTHIO, He CIOCOGHbIe MPOHUKHYTD
B IIOCTe/lb U3 YacTUL ¢ Oo/ee BBICOKOH
I/IOTHOCTBIO, BBIHOCATCS TIOTOKOM pas3-
PBIX/SIONIeN BOABI HAaBEpPX M pasdrpyKa-
IOTCS B KOHLI@HTPATHBIM 2Kerod.

B CIIA u ABcTpanuu cernapaTopbl ¢
KayalolleNcs MOCTe/blo NMPUMEeHSAIOTCH B
OCHOBHOM, KaK a/lbTepHaThBa CIHpa-
nsaM. Kak mokasaHo Ha puc. 2 yrozb
K1acca MeHee 1 MM TMoOCTyraeT B Kraac-
CU(DVKALIMOHHBIN  TMAPOLMKIOH, — rae
MpourcxoauT ero aemiamaims o 0,15-
0,25 MM u crymeHwe TBepaoro.



Caus 0-0.25 mm

dyioTanus

Hcxoanblii yroas — 1 mm

KiacenpuxkaunoHHbIi
THAPOUHUKJIOH

Cenaparop

BbicokouacToT-
HBIi TPOXOT

OTxob1 l

Crycrureib

y ~—

Jyrosoe curo/
T'opu3oHTaNBHBII
rpoxoTt

1x0.25Mm

o

HTpaT
0,28x1mMmm

Puc. 2. Cxema oboraienusn yriasa ¢ ucnoab3osanuem CKIT

C TOYRM 3peHus THAPABINUeCKOH
HarpyskKd pPeKOMeHayeTcs, 4YTOOBl COo-
nepxanve TtBepaoro B nwurtaHuu CKI
6eirio Boime 30% mo Becy. [lecku 1m-
KioHa sersoTcsa nutadveM CKIT. Tepe-
muB CKIT conep:Rut 4ncThbid Yronib BMe-
CTe C TOW A071ey 1I/1laMOB, KOTopasd IpH-
CYTCTBOBa/la B TMeCKax TI'MAPOLIMK/IOHA.
[lpu 3TOM coaep:xKaHUe TBepaoro B Iie-
penuvBe ceraparopa HU3KOe W3-3a pas-
GaB/eHysl TIOTOKOM BOCXOAIICH BOZIBI.
['lo sToM npuurHe, nNpexae YyeM noractb
Ha KOHeuHOe OOe3BOXKHBAaHHE B LIH-
Tpudpyre, mnysiblla KOHLEHTpaTa I1OCTY-
rnaet Ha 06e3BOKUBaHWE U Aell/TaMalvIo
Ha AYrOBOM CUTE WM Ha TOPU3OHTa/b-
HOM TpoxoTe. B HekoTophIX ciyyasx,
[0 HallpaB/IeHUs Ha TPOXOT, I[epervB
CKIT Moxer crymarthcs M AeliaMUpo-
BaThCs B GaTapee KaacCHPUKALIMOHHBIX
TMAPOLIMK/AOHOB.  HipkHUE — mpoaykT
CKIT (mecku), cocTosiliMi M3 YacTHL
MOpPOAbl C BBICOKOM T/IOTHOCTBIO, MeeT
BBICOKOE COAepKaHWe TBepaoro, IIo-

psnka 50% wu Bbmme. Ilecku OBBIUHO
00e3BOKMBAIOTC Ha BBICOKOUACTOTHOM
rpoxote. Hekortoprle dabprku 3a py-
GeROM, CUMTAIOT CBOWM /IOCTHKEHHEM,
yro onu obGoramaior B CKI1 matepuan
KPYIHOCTBIO 0 2 MM C TIOUYTH BABOE
Oorblell  MPOU3BOANTE/IBHOCTHIO,  YeM
MMPOU3BOANTE/TLHOCTh Ha YI7ie ¢ MaKCH-
Ma/IbHbIM 3epHOM MeHee 1 M. Turmu-
HOM TIIPUUMHOM TIOBBILIEHUS BepxHeHr
IPaHMLIbI 3epHa SAB/AETCA XKe/laHue CHU-
3UTh HarpysKy Ha OT/e/IeHHe TsKesno-
CpeaHBIX  THAPOLIMK/IOHOB W CHH3WUTh
pacxoa MarHetuta. HauMeHbinnii pas-
Mep YaCTHLIbl OCTaloLIeNcsl B Ceraparo-
pe coctaBaser okono 0,25 mm. Yactu-
16l B TMTaHuu pasmepoMm ot 0,25 mm
[0 2 MM COOTHOCATCH IO KPYITHOCTH,
Kak 8:1, 4TO TMpeBbIllaeT AOMYCTHUMbIC
3HaueHus a1a cernaparopa Crokc. Pe-
3y/bTaTaMU TaKOTo, Aa/IeKOTO OT OITH-
Ma/IbHOTO COOTHOLIGHHS, SIB/AIOTCA I1710-
Xye ToKasaTenu cerlapaimu. OnruMarib-
HbIMH CUMTAIOTCS YC/IOBHS, MPU KOTOPBIX
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Hcxoanmlii yroan
0 x1.2mMm

KnaccnpukannoHHbI
THIPOLHUK/IOH

Ileckn 0,35 x 1,2 Mmm

CnupajibHbIi
cenapaTop

DoTanus

IHOHHBIH
I/UUKJIOH

Knacenduka-
LHMOHHBII I'Hj-
POLMKJIOH

KoHuenrpar

Mekne 0TX0abI

v

Puc. 3. Cxema oboramenusa meakoro yrisa na O® «Stratford»

YacTULIBl CaMOM TsiKe/ioM (ppakLMU Co-
OTHOCATCS MO KpyrHOCTU Kak 4:1. Yac-
THLIBI pasMepoM OGorbllle OINTHMA/IBHOTO
MornagaloT B OTXOABl, @ YaCTHLBI
MeHbllle — B KOHLIGHTPAT, BHE 3aBUCH-
MoCTH OT ux mnmoTHoctH. C yueToM
CKasaHHOTO, ec/i BepxHUM pa3Mep
YaCTHLl B IMUTAHUMW COCTAB/ASCT 2 MM,
TO HWXKHASA TpaHULa AO0/MKHA COCTaB-
nate okono 0,5 mm. Ecnm HuxHas
rpanuiia 3epHa coctaeageT 0,25 M,
TO PEKOMEeH/IOBaHHasA BepXHsAS TPaHU-
Lla A0/MXKHa ObITh 1 MM.

CKIT anemoHcTpupyioT  3dhdeKTHB-
HYIO paboTy MPYU MaKCHMa/IbHOM KPYIT-
HOCTHM UYaCTHL 10 2 MM U MHUHHUMa/IbHOM
kpyrHocthio 10 0,075 mMm. /IuarasoH
KPYIHOCTH OrpaHyiyeH yHAaMeHTa/lb-
HBIMHM OCHOBaMH I1poliecca.

Harnpumep B paborte [1] npuBoaurtcs
TEXHO/IOTMYECKasi CxeMa OboraTutesb-
Hor abpuku «Stratford» (ABctpanus),
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rae CKIT 6wl ycTaHOBAGH A71st Mepeyu-
ctru KoHueHtparta 0,35 x1,2 MM criu-
panbHOro cernaparopa, Kak MOKa3aHOo
Ha puc. 3. 3amadyeil CTOSANAO CHU3UTH
IPAaHUYHYIO [I/IOTHOCTh B LIENM ME/KO-
ro yr7si, NOAHSAB ee B KOHType obora-
IIEeHUS] KPYIIHOTO YI7igs M TeM CaMBIM
MakKCUMMU3HPOBaTh OOLIMM BBIXOA KOH-
ueHtpata. [las aTmx Lener Ha ab-
pUKe OB/I  YCTAHOB/EH cerapaTop
Crokc auametrpoM 2,1 M U NPOU3BO-
AUTeNMbHOCTBIO 75 T/u.

Cemnapatop IMO3BO/N/I CHU3UTh 3071b-
HOCTb KOHLIGHTpaTa CITMPa/IbHBIX Cerla-
paropoB ¢ 17,7% no 10,0% nyrem
[OCTHKeHUs1 Goriee HM3KOM [/IOTHOCTH
pasneneHus (psg) HAXOAMBILIEGHCA B Avara-
soHe ot 1,44 no 1,64 r/cm’. 3HaueHus
BEePOATHOTO OTK/IOHeHud (E,,;) cocTaBuu
or 0,11 no 0,15, uto comocraBuMo C
[OCTUraeMbIMH  3HAYEHWAMU Ha  CITH-
pasbHBIX cernaparopax.



Cans -0.125Mm

Hcxonnblii yroan
-2MM

KiacenpukaunoHHblii
THAPONHKJIOH

Cenaparop

KiacenpukaunoHHbrii
THAPONHKJIOH

CnupaibHblii
cenaparop

> djoranus

KiaccnpuxaunoHHbIi
THAPONMKIOH

Jyrosoe cuto/

.. _Tpoxor » Konmentpar

P
™~ ¥ 0.125x2mMm

» Meiakue

¥ orxomsr

Puc. 4. Cxema oboraieHus yroapHoro miama Ha O® Bayswater

[laHHble coBpaHHEBIE B MpoLiecce Tec-
TOBBIX MCIIBITAHUI B PasHBIX PexHMax
MO3BO/IM/IM  CO3AaTb MOZeNMM, OIMMChI-
BalolllMe /IOTHOCTb pa3aesieHrs U Bepo-
SITHYIO TIOrPEIIHOCTb, KakK (PYHKLIMIO OT
conepXaHWs TBEpOro B IUTaHUM, pac-
XO/la Pas3pbIX/IAOLIer BOCXOAALIEH BO/bI
U naBreHus 1octenu. [ loBbiiieHue
TBEpPAOTrO B TMTAHWM YBe/MMUMBaeT Kak
P50, Tak U Epp [lpyroit cenaparop CToke
avametpoM 3,0 M 6bi1 YCTAHOB/IEH Ha
OP «Bayswater» (Asctpamus) [2], rae
OH WCIO/Ib3YeTCsl COBMECTHO CO CITU-
panbHBIMK  cerapaTopaMy il oBora-
menus yras kaacca 0,125 x 2 mm. [lo
ycraHoBku CKI1, BepxHsas rpaHuia
KPYITHOCTH B 3TOH Lernu 6bi1a 0,8 MM, a

yronb Kaacca 0,15x0,8 MM oGoraruaszcs
B Onoke crnvparieii. Kak mokasaHO Ha
pyc.4, B MoAU(HLIMPOBAHHON CXeme,
YroZib KPYIMHOCThIO -2 MM [IpeaBapu-
TenbHO Harpapasetcsa B CKIT ans mak-
CHMMU3aLMKY M3B/IGUEHHsl YI7id W ydalie-
HUA THAXKE/NION W KPYIHOM [IOPOb.
OGe3BoxuBaHUe U fell/lamMallis KOH-
uentpata CKIT npousBoasTcs Ha ayro-
BOM CHTE W TOPH3OHTA/IBHOM TIPOXOTE.
[MoapemnieTHbIl TIPOAYKT TPOXOTa Ha-
MpaB/IsieTcsl Ha TePeUYrCTRY B 610K CITU-
pa/bHBIX ~ CENapaTopoOB, KOHLIGHTPAT
crivpaziell AeliiaMUpyeTcs B Kaaccudu-
KALIMOHHOM THAPOLIMK/IOHE U TIPUCAKU-
BaeTcs K KoHileHTpaty CKI1. B peayas-
tare ycraHoBku CKI1 u Takoro usmexe-
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HUSL TEeXHO/IOTMYECKOM CXeMbl, OOIIM
BBIXO/l KOHLIGHTpaTa Ha (habpHKe IMOBbI-
cunca Ha 2%, uto cocraBuno 52400
TOHH B TOAI.

Cemapatop Pedmioke, oTHOCANIMICS
kK Tuny CKI1, 6bin1 paspaboraH KeprHom
['a7BUHBIM COBMECTHO C COTPYAHUKAMH
yHuBepcuTeTa Hetokactra [3]. OH Bbimyc-
Kaercsa KomraHver Ludowici Limited.
[Mpomsiziertas Momens RC1800 wme-
et pasmepnl 1,8 M x 1,9M B ceueHuu u
3,5 M B BRICOTY.

B koHcTpyKkLMKM cemnapatopa Pedp-
MMOKC peasi3oBaHa Teopus OCaKIeHUs
Ha T/IaCTHHAX, YTO OGeCrieunBaeT BhICO-
KVIO TIPOM3BOAMUTE/BHOCTL 3a CYeT Cry-
lleHHs] MaTepHasia Ha nMaMensxX (ocaau-
TenbHbIX T71acTvHax). Cernapartop co-
CTOUT U3 ABYX YaCTel: HUXHeN - BepTH-
Ka/IbHOM Pasrpy30YHOM 30HBI U BepXHel
- HaAK/IOHHOM, cozepXalled paAad 1ame-
nert. HaknoHHBIe KaHaAbl YBe/TUUMBAIOT
pa3Mep o6/1acTH ceAMMeHTalUuK BHYTPU
certaparopa. [ [utaHuve nogaercst cGoKyY B
CpPe[HIOID YacTb cerapartopa HuXe
BepPXHMX HAK/IOHHBIX TMPOXOAHBIX KaHa-
noB. Boga, mnogaBaemas B HMKHIOIO
YacTb cCeraparopa, IPOXOAWT uepe3
pacrpeaenTenbHyYIo0  TIaCTHHY — BEepPTU-
Ka/ibHOM pabouert 30HbI M CO3AaeT B3Be-
IIEHHYIO TOCTe/lb U3 YaCTULl BBICOKOM
I7ZIOTHOCTY, TIOCTYMAIOMINX C TUTaHHEM.
ConepxaHue TBepAOro B MUTAHWM MOA-
nepxvBaercs Ha ypoBHe 50%. Tosmu-
Ha [IOCTe/lM KOHTPOAUPYETCS C TOMO-
MbIO aTYUKOB AABAEHUs, CHUTHA/bl KO-
TOPBIX MCMOMB3VIOTCA /15 YIpaBAeHUs
HWXKHUM Pasrpy30uHbIM K/IarnaHoM. Ta-
KMM 00pas3oM, TO/IUMHA I1OCTe/N Ioa-
[epXKUBaeTCcd Ha TpebyeMOM YpOBHe.
KoHlieHTpaTHble 71aMeny YCTaHOB/IEHBI
noa yrziom 60° K rOpyU30HTanU U € 3a30-
pom 120 mm. [leiicTRyionive B KaHamax
MeXay T71aCTHHaMU BBICOKHE Torepey-
Hble CU/Bl, YAep:KUBAIOT KpYIHble |
7lerkMe YacCTHLBl BO B3BEIIEHHOM CO-
CTOSIHUM, KOTOPble TOKOM BObl BBIHO-
CATCH HaBepx U MepevBaloTCs B XKernob
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KOHLIeHTpaTa. YacTHlbl C  BBICOKOM
M/IOTHOCThIO, BK/IIOYast U Bo/ee Menkue,
OCaX/IalOTCH Ha T/IaCTHHAX U CIIO/13al0T
[0 HUM, CHOBa IOMazZas B BepTHKa/lb-
HYIO CeKLIMIO, Yydlias TeM CaMbIM Xa-
PaKTepPHCTUKU B3BeIIeHHOM TocTesv. B
peaynbTaTte YAYdIleHUsl TUAPOAVMHAMM-
YeCKUX TIPOLIeCCOB BHYTPU KaHa/lOB U
YC/IOBUM OCakAeHHs, TIOBLIIIAeTCa U3-
B/IeUeHWe KPYITHBIX YaCTHLl C HU3KOM
[/IOTHOCTBIO B KOHILIGHTPAT, TaKke Kak U
V3B/IeUeHre T/IOTHBIX MeKHX YacCTHLl B
OTXObl. DTOT ABOMHOM 3PPEKT 103BO-
AU YBE/TUUMTh AWAriasoH  KPYITHOCTH
appeKTHBHO pasaensieMbiX IO I7IOTHO-
CTH YaCTHLI.

B ony6nvkoeannbix B 2008 roay [5]
[@HHBIX O Pe3y/bTaTax MPOMBIIIIEHHOM
SKCI/IyaTalliM, COOOIIAeTcsl, YTO HOMM-
Ha/lbHasi  MTPOU3BOMTE/IBHOCTb  CTaH-
[@pPTHOTO cernaparopa Pedmiokce
RC1800 na yrzie 0,25 x 2 MM cocTaBs-
eT 120 T/4, ¢ BO3MOXKHOCTBIO OCTHAKE-
Hus Makcuimyma B 150 1/4. B 3aBucu-
MOCTU OT CedeHMsl, CTaHJAapTHas Y/eslb-
Hasg TPOW3BOAWUTENBHOCTh COCTaB/SeT
35 T/uac-M>, UTO 3HAUMTEBHO BO7IbIIe,
yeM y cernapatopa CTOKc.

[leTtanbHble  MCIIBITAHWSA  MoOZenr
RC1800 6w mposeaeHsl Ha OP B
Hoeom [OxHom VYansce (ABcrpanus).
Ha cenaparop nonaBasock 54 T/4 yras
HOMHHa/IbHOM KpyrHOCThIO 0,25 X 2 MM.
B omnTuMankHOM peXuMe  II7IOTHOCTb
pasnenenus psp = 1,70 r/cM u BepOST-
Hoe oTk/oHeHue E,, = 0,15. Dddex-
TUBHOCTb PAa3le/leHusi, AOCTHUTHYTasi Ha
yrae kpyrnHocteio 0,5 x2 MM (oTHOIIIE-
Hye 4:1) 6blna McKmounTensHON E,y, =
0,08. T'lpu pasmepax uyactuil Hike 0,5
MM 3Hauenue E,, Bospocno ao 0,15.
Takxke, MpPU OTHOIIEGHWUM KPYITHOCTH
yacTull OKono 3:1 Bo3pocna M MaoT-
HOCTh pasamenenus ¢ 1,47 no 1,60
1'/CM3.

Oanort w3 npobGreM  KOHCTPYKLIMH
certapatopa CTOKC sBAgeTcs TO, UTO
[MTaHHe BBOAWUTCS B €ro LIGHTPA/TbHYIO



Hcxoanas nyabna ki. 0,15-1 mm

YroJbHbINH KOHIEHTPAT

HU3KOii JIOTHOCTH

Paxpuxnmomaﬂ BOJa

JlaTYuK YPOBHS NOCTeJHU

OTX0/1bI BBICOKOIi TJIOTHOCTH

Puc. 5. Cxema pabotsi cenaparopa Kpocccpnoy

YacTh, Ha OIpesesIeHHOM TMYOHUHEe OT
[OBEPXHOCTU. TaKoe KOHCTPYKTHBHOE
pellieHre MPHBOAUT K BO3HHMKHOBEHHIO
TYPOY/IEHTHOCTU B 30HE, B KOTOPOM
MMPOUCKOANT OCaK/IeHHEe KaK Me/KUX,
TaK W KPYIHBIX YACTHMIl BBICOKOM I/IOT-
HOCTH Ha HaxOSINIYIOCS BO B3BENIEHHOM
COCTOSIHMM TIOCTeslb. B moronHenve K
STOMY, M3-3a AOIO/MHUTE/ILBHON THApPaB-
MMMYECKOM Harpy3kY, BhIlIe TOYKU BBOA
MUTaHWs BO3pacTaeT CKOPOCTb BOCXO-
[AIIEero rOTOKa BO/bI, YTO MOXKET MpU-
BO/IMTb K BBIHOCY HaBepX BMecCTe C Jac-
THLIAMH HH3KOM TVIOTHOCTH U THKe/IbIX
nopoaHsIx yactuil. [las 6opbObl ¢ 3TUM
SIB/ICHWEeM,  HHXKEHepaMM  KOMITaHUH
Eriez Manufacturing (CIIIA) 6bi1a pas-
paboTaHa YHHKa/lbHasi CHCTeMa MSTKOM
Mo/Iauv MUTAHMS Yepe3 BepXHIOK YacTbh
cerapaTopa C WCMO/Ib30BaHHEM Mepe-
XOIHOW KaMephbl TOTMepeKk BepTHKA/IbHO-
MYy T[IOTOKY MY/bIbl. JTa TEXHO/IOTHS,
Kak M ceraparopbl ee MCIIO/b3YIoIue,
nonyuni - HasdeaHve «Kpoccdpoy» [4].
[MepexonHas KaMepa YBe/MUUMBAET II/10-

@b BBO/IA IMHUTaHHsS MO BCe IMUpPHHE
cemapaTtopa, YTO CHHXKaeT CKOPOCTh, a
COOTBETCTBEHHO, W  TYPOY/IeHTHOCThb
(puc. 5). 2Kuakas dpasa niTaHus I7IaBHO
repe/BaeTcs uepes Bepx cernaparopa B
*)enob nepenuBa. B pesynisTate Takoi,
He TIOTPYKEHHOM I1o/ayl HCXOAHOTO
yrrig BHYTPb CKI1, KoreGanust xapak-
TEePHCTHK TMUTAHHA He BAUSIOT Ha MOKa-
3atenu cernapaid. CKOpPOCTb BOCXO-
[OfIIero I[OTOKa BOABl TOCTOSIHHA 10
BCell BbiCOTe. YCTaHOB/EHHBIE Ha KOH-
Lax NnaTpyOKoB BBOJAa NUTaHUA Aediek-
TOPBI, MPeAOTBPaIlaoT MpsAMoe Moraaa-
HMe TBepOoro B KOHLIGHTPATHBIH Ke/1o0.

[anbHeive yaydilleHUs BK/AOYAIU
YCTAHOBKY TMepdOPHUPOBAHHBIX T/IaCTUH
Ha Marpybky, uepe3 KOTOphie BOAa
BIIPBICKMBaeTcss B pabouyio Kamepy.
Briprick  Bozbl ocyuiectBisieTc uepe3
natpyOku avametrpom 12,5 MM, pacrio-
NoXKeHHbIe ¢ nHTepBasioM Goree 150 MM
B HIIKHEN YacTU KBaJpaTHOMU B CeUeHUH
pabouelt kamepbl. 3azaya IaTPyOKOB
COCTOUT MPOCTO B MMOABOZAE BOZBI, B TO

105



BpeMsl KakK IepdOpUpOBaHHbIe Il1a-

CTHHBl OOecCrlieuuBalOT ee aAucCIepc-
HOCTb.
Hanpumep, cemapatop Kpocc-

dnoy, 6bi1 yctaHosneH Ha OP B Llen-
Tpanbhbix Arnrmanadax (CIIA) Bmecto
CITMpanbHOTO cernaparopa, oboralias-
mero yroab KpyrHocteio 0,15 x 1 MM,
Ha cemapatop pasmepamu 2,75 x
2,75 M nogaBanack Harpy3ka B 200
T/4, UTO COOTBETCTBYeT YAe/bHON
npowusBoauTensHocTd 26 1/4-M%. [lo-
crie OTNTHMMM3ALIMK PeXHMOB cerapa-
TOp BbIZIaBa/l BBICOKOKAUYECTBEHHbIM
KOHLIGHTpAT ¢ 3onbHOCThIO 9,5% mpu
M3B/ICUEHHH TOpIoUer MacChl B KOH-
LieHTpat Ha yposHe 97,5% [5].

[lpyro#t ceraparop TOTO Ke THIIO-
pasMepa Obin1 ycTaHOBICH Ha habprke
B 3amaaHoi yacTh mrTata KeHTYKKH
ans oboramenus yraed ManuHorickoro
Mectopoxaenus (CIIA). INocae 3anyc-
Ka (pabpHKU 30/1bHOCTb KOHLIEHTpaTa
coctaBuna 10% mpu u3BreUeHUH ToO-
pioyert Macchl B KoHileHTpat 95%.

B Poccun Ha Tekyummii MOMEHT OT-
CYTCTBYIOT AaHHBIe NpuMeHeHus CKI1
Ha yraeoGoratuTesnbHbix —abpuKax.
WsBectHo, uto B r./loHeuke (YrparHa)
Ha OP «YymakoBckas» Obl1 YCTAHOB-
nen cenapatop Crokc ansi oGoraiie-
HUSl 3ePHHUCTOTO IlI/IaMa KOKCYIOIerocs
yras, Ho B 2005 roay aToT cemapatop
Obl/1 BBIpE3aH W3 TEXHO/IOTMYECKOM
CXeMbl U3-3a HelOCTaTKOB B paboTe, B
YaCTHOCTH M3-3a IMOCTOSTHHOM 3aBHBKH
MPOCTPAHCTBa Mo/ NepOPHUPOBAaHHON
[I/IMTOM B HUXKHEHW YacTy cernaparopa B
MecTe ToJaud BOABl A8 CO3AaHUs
BEPTHKA/IbHOIO  Pa3phIX/AONIero Io-
TOKa.

YKazaHHBIX HemOCTaTKHU OTCYTCTBY-
I0T B paboTe cemapatopoB Kpocc-
d710y, YCTAHOB/MEHHBIX Ha HOBOWM
KpyrHetnierr B EBporie oboratuters-
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Hoii  pabpuke «KpacHoapMericKas-
3arnaanas» ([loHeukas o6a., YkpauHa),
BBe/leHHOW B aKcryatauvio B 2009
roay. Ha atoit dabprke ycraHOBEHEI
aBa ceriapatopa Kpoccdroy mpowus-
BoauTenbHOCThIO 150 T/4u Kaxawii aAns
oforalleHuss yr7isi MalllMHHOIO K/acca
0,15 x1MM mpu M7IOTHOCTU pa3mene-
uus Huxe 1,6 r/cv’.  Cenapartop
Kpoccdrioy mmeer Xopolive TMokasa-
Tenu paboThl MPH MI0OOM COAePKAHNN
TBEpAOro B OOOPOTHOM BOAE U Mallio
YYBCTBUTE/IGH K KO/eOaHHSM HCXOI-
HOI HarpysKkHu.

CermnapaTtopbl € Kaudalollencst rnocre-
o (CKII) Moryr cnyxkuth aznbTepHa-
THBOM CNMpa/bHBIM cernaparopaMm, a B
HEKOTOPBIX C/1ydasx, paboTas COBMe-
CTHO C HWUMH, TIO3BO/AIOT [AOCTHYb
3(ppeKTHBHOrO pa3aeneHrus TI10 HU3-
KOM I/IOTHOCTH. VIHHOBALIMM B KOHCT-
PYKLIMK cenapaTtopoB Kpoccdioy mo-
3BO/IU/AU YCTPAHHUTh HeAOCTaTKU OOBIY-
HbIX cernapaTopoB CTOKC.

Hau6onee wmupoko CKIT npume-
HSIOTCA 751 3aMeHbl CITUPabHBIX Ce-
[apaTtopoB, YTO TO3BO/ISACT HCK/IOUYUTh
3aBUCHUMOCTb OT KO/1eGaHuM Harpysku,
Kak (pakTopa, BAMAIONIErO Ha ITOKasa-
Tenu oboraiieHus. TeM He MeHee, Kak
MOKasaHO BHIlIe, CYIIECTBYeT Mnpobiie-
Ma CU/IbHOM 3aBHCHMOCTH II/IOTHOCTHU
pasaeneHusi OT BapHallUd CUTOBOTO
cocTaBa MCXOAHOro yras. Kpome To-
ro, Kak YKa3blBaeTCsd B AaHHBIX HEKO-
TOpbiX PabpHK, ec1y Crvpanu U pac-
npenenuTensHble CUCTEMbl CMOHTUPO-
BaHbl MPABH/IBHO, COBPEMEHHbIe CITH-
paribHble CcerapaTtopbl 06ecrieunBaloT
6onee rnanakyid 3aBHCHMOCTh I/IOTHO-
CTU pasaesneHusi Tpy Bo/bIeM avara-
30He M3MeHeHus KpyrmHocTH. Heob-
XOAUMO IIPOBe/IeHUE AOTO/MHUTE/TbHBIX
HCCNCAOBAHUM /151 OLIGHKU 3THX YT-
BepKAeHWHN.
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