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(57) Abstract: The interrelated group of inventions relates to methods and
devices for raw material lump separation and can be used for dressing
ferrous and non-ferrous metal ores, mining chemical feedstock, secondary
raw material and tcchnogenic waste. The essence of the inventive method
and device lies in that a useful component containing lump and a barren rock
is irradiated by an ultrahigh frequency electromagnetic field (UHF). Said
radiation frequency is selected in such a way that the electromagnetic wave
penetration depth dependent of lump material properties is greater than the
lump maximum linear dimension at the peak attenuation of the
electromagnetic wave. UHF electromagnetic radiation energy absorbed by
the lump material initiates the heating of the components thereof, wherein
the component exhibiting a greater electrical conductivity absorbs the
greater amount of UHF energy than the component exhibiting a lower
electric conductivity during the same time, whereby the heating tempcratures
of the useful component and the barren stock measured after irradiation are
different. The temperature law depends on the mass ratio of the lump
components exhibiting different properties and is recorded by a
thermographic system. Said invention makes it possible, under the same
conditions, to increase the useful component content from 6-10 % to 18-25
%, the increment of the useful component mass ratio by 4.5 %, to reduce the
useful component tailing up to 3 % and the energy consumption by 5 % by
decreasing the raw material dilution during the processing thereof,

[[Tponomxenue Ha cnex. CTpaHHLE]
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(57) Pedepar: BaanmocsasanHas rpynna u3o6peTeHuit OTHOCHTCA K COcofaM H YCTpoicTsam KYCKOBOH CenaparH Chlpbsi U MOXET
GbiTh HCMIONB30BaHa U1 OGOralleHust Py/l YePHBIX 1 LIBETHBIX METAIIOB, TOPHO-XMMUUECKOrO ChIPbS, BTOPUIHOTO CbIPbA H TEXHOIEHHBIX
0Tx07108. Crioco6 M yCTPOHCTBO OCHOBAHEI Ha TOM, YTO KYCOK CONE[IKHT TONE3HbIHi KOMMOHEHT H IYCTYIO MOPOAY, NoJBEPraioT
06/1y4eHHI0 3EKTPOMArHHTHBIM NOJIEM CBEPXBBICOKOH uacTotel (CBY). Yacrora H3JlyyeHus BeIOWpaeTcs Takum 00pasoM, u4TOGbI
ri1y6HHA MPOHUKHOBEHHS HAEKTPOMArHHTHOMH BONHBI Oblia GOJIbILIE, YeM MAKCHMAJbHBIA JTMHEHHbI pa3Mep Kycka NpH MaKCHMaJIbHOM
3aTyXaHUH S/ICKTPOMATrHUTHOH BONHBI, 3aBHCALLEH OT CBOWCTB MarTepuana Kycka. OHeprus CBU 3/eKTPOMArHMTHOTO M3NyueHus,
NOrNOLICHHAs MAaTCPHANOM KyCKa, BBI3OBET HAarpeB KOMIIOHEHTOB KycKa. IIpM 3TOM KOMIIOHEHT, KOTOpPhIH ofnanaeT 6Gosee BbICOKOI
9JICKTPONPOBOAHOCTBIO, 33 OAMH M TOT XK€ MPOMEKYTOK BpeMeHu, Gyaer nornowars 3uepriuio CBY Gonblue, YyeM KOMIOHEHT ¢ Gojsiee
HH3KO /IEKTPONPOBOAHOCTLIO. B pesysbTaTe TeMnepaTypa Harpea None3HOrO KOMMOHEHTA H IMYCTOH MOPOJb, N0 okoH4aHuio CBU
obayucHus, OyneT pasnuuHoil. XapakTep H3MEHEHUA TeMNepaTyphl Kycka OyJeT 3aBMCETh OT MacCCOBOTO COOTHOMICHHMS B KyCKeE
KOMIMOHEHTOB C pa3/M4HBIMH CBOJHCTBAMH W perucTpupyercss Tepmorpaduyeckoii cucremoii. Peanusaums u3obpeTeHus nosposser
o0ecneyuTh NpH ONMHAKOBBIX YC/IOBHAX M HArpy3Kax yBETHUEHHE COAECPIKAHUS MONE3HOTO KOMIOHeHTa ¢ 6 % - 10 % 1o 18 % - 25 %,
NpUPOCT MaCcCOBOI ONIH [101€3HOTO KOMIIOHEHTA Ha 4,5 % IpH yMEHBIICHHH COJEPKAHNH MONE3HOr0 KOMIIOHEHTA B «XBOCTax» 10 3 %,
CHH3HTH OBLLKE 3aTPaTEl SNEKTPOIHEPTHH Ha 5 % 3a CHET CHIKEHHs Pa3yG0oyKuBaHHs CHIPBS B MIPOLECCE ero 0GOraLeHus.
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CIIOCOB TEPMOTPA®HYECKOM KYCKOBOM
CEIIAPAILIMH CHIPbSI (BAPUAHTHI) H YCTPOMCTBO JJIs1
Er'O OCYIIECTBJIEHUSI (BAPMAHTBI)

B3auMocBs3aHHas rpyIna n300peTeHrui OTHOCHTCS K crocobam

15 W yCTpOWMCTBaM KyCKOBOH celapaiid CHIpbsS M MOXET OBITh

MCIIOIB30BaHa s o0oralieHus: pyJX YepHbIX M LBETHBIX METAJLIOB,

TFOPHO-XHMHYECKOTO CBIPbS, BTOPUYHOIO CBIPbS M TEXHOI€HHBIX
OTXO/IOB.

UsBecteH croco6 TepMmorpadupoBaHUsl AN HCCIENOBaHMSA

20 CTIPYKTypsl W HWHOPOIHBIX BKJIOYEHHH B HCCIEIyeMOM OOBEKTE.

Croco6 3akimouaeTcs B TOM, 4YTO Ieped TepMorpapHpoBaHHEM

0OBEKT pa3orpeBaeTcsi MHAYKIMOHHBIMU TOKaMHu. BerencTsuie 3Toro

3JIEMEHTEI CTPYKTYPBI U HHOPOJHbIE OOBEKTHl UMEIOT NOBLIILEHHYIO

temneparypy. C  [OMOIIBIO  TeIUIOBM30pa  (OpMHpyeTCs

25 mpodunorpamMma, ¢ nHGopMalueit 0 cpeHed TemIeparype o0beKTa

¥ FEHEPUPYIOTCS CHUTHAIbl KOOPIMHATHOM NPUBS3KH OT AaTyuka. Ha
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OCHOBAHHUHU ONpENIENEeHUs YYacTKOB C MpeBBILIEHHEM TEMIEepaTyphl,
onpenesseTcs HalW4yhe CTPYKTypHBIX D3JIEMEHTOB, a TakKxke
MHOPOAHBIX BKMoYeHHH B oOwekre. (TemnoBuzop — medexrockomn
«Cratop — 1» M.M. Muponukos, I'.A. Tlaganko u np.// OnTuko-
Mexanu4deckas. [IpomsinuieHHOCTS — 1979, -Ne12- ¢.17-18).

HenocratkoM Takoro cmocoba SBISETCS HEBO3MOXHOCTh
MOJTyYeHHs KOJMYECTBEHHON OLEHKH CTPYKTYPHBIX 3JIEMEHTOB H
HHOPOJHBIX BKIIOYECHUH.

Haun6Gonee ONMU3KUM TEXHHUYECKHM pEIIEHUEM, BBIODaHHBIM B
KayecTBe MPOTOTHUIIA SBIIAETCS CIIOCcO0 TepMorpaduyeckoil KyckoBoit
cerapaliy ChIpbs, KOTOPBIA BKIIOYAET MOLITYYHYIO IOJady KyCKOB
CBIpbSi,  OOMydYeHHe  HMX  DJIEKTPOMAarHUTHBIM  H3JyYEHUEM
CBEPXBBICOKOM 4YacTOTBI, PETUCTPALMI0 HABEIEHHOIO H3Iy4YeHHs,
Olpe/ielieHNe  HalM4Yhs  IOJEe3HOI0  KOMIIOHEHTa, CpaBHEHHE
MAaCCOBOM JIONM IIOJIE3HOTO KOMIIOHEHTa B KyCKE C €€ IOpOroBOM
BEJIMYHHOW U 1O IMONy4EeHHOMY pe3YJbTaTy pa3/elieHue KyCKOB Ha
T0JIe3HBIN TTpoAykT U mycTyto nopoay (AC CCCP Nel570777, MIIK
B 03 B 13 /06, BH Ne22, 1990).

HenocratkoM TaKoro cnocoba ABIISETCS HU3Kas
U30MpaTeNbHOCTh, TaK  KaKk  KyCOK  CBIpbs  OOiyuaercs
3JICKTPOMArHUTHBIM ~ HOHM3WpyHOUMM  (raMma)  HM3JIy4YeHHEM
MHTEHCHUBHOCTh  KOTOPOTO  IpPH  OTpPaXeHHH  OT  KycCKa
MPONOPLUOHANIbHA YCPENHEHHOM INIOTHOCTH MaTepHasa Kycka, U He
MTO3BOJIIET HAMpPSAMYIO ONpPEAENATh MacCy KyCKa M MacCOBYIO IOJIO
II0JIE3HOTO KOMIIOHEHTa B HeM. B pe3ynbTare yxymuiaercs KayecTBO
KyCKOBOHM cemapalyH, 4YTO MNPUBOIUT K 3aCOPEHUIO IOJIE3HOTO

npoaykra npu COPTHPOBKE, YBEIHYEHHUIO COACPXAHHA ITOJIE3HOI'O
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KOMIIOHEHTa B XBOCTaX oOOoOraiieHus, X B KOHEYHOM HTOre,
MOBBIIIEHHUIO 3aTpaT NpH JanbHelel ee nepepaboTke.

H3BecTHO YCTPONCTBO JUIs TepMorpadupoBaHus,
obecneunBaollee BBISBIEHHS HapyLUIEHUS CTPYKTYpbl U HaJM4YHe
MHOPOJHBIX BKMOYeHHH B wucciaenyemMoM obOwekre. (TemmoBuzop—
nedexkrockon «Cratop — 1» M.M. Mupomnukos, I''A. Tlaganko u
np.// OnTrko-MexaHuIecKasi IpOMBIIIIEHHOCTh — 1979, - Nel2 - ¢. 17-
18). VYcrpoiictBo BKIOYaeT B cebs yYCTaHOBKY H3JIy4E€HHs
9JIEKTPOMArHUTHOrO TIOJII CBEPXBBICOKOH YacTOTBI C CHCTEMOM
yIpaBJIeHHs, JATYUKH OCTAaTOYHOIO H3JIYyYEHHs, BBIYUCIIUTENBHOE
YCTPOMCTBO ¢ BXOAHBIM MHTepdeiicoM, TepMorpag B BHIE
TEIJIOBM30pa C BO3MOXKHOCTBIO (DOPMHPOBAHHA NPOQUIOTpaMM, ¢
uHpopManpeil o cpenHeil Temreparype HcciefyemMoro obpasua u
CHTHAJIOB KOOPJIUHATHOH NPUBA3KHU.

HenocTtaTkoM Takoro yCTpOWCTBa SBISETCS HEBO3MOXHOCTh
IONyYeHHs KOJMYECTBEHHBIX IIOKa3aTeled OLEHKH HapylueHHs
CTPYKTYpBI M HHOPOJHBIX BKIIOUEHUI B HCCIETyEMOM OOBEKTE.

HaubGonee OMM3KMM YCTPOHCTBOM, IPHUHATHIM B KadecTBe
IIPOTOTHUIIA, SBISETCS YCTPOHCTBO TepMOrpadUyYecKor KyCKOBOH
cerapalurH ChIpbsi, COepiKalllee YCTPOWCTBO JAO3UPOBAHHOM IOJaYH
KyCKOB, COCTOSIIEe U3 MPUEMHOT0 OyHKepa, IIIHEKOBOI'O ITUTATENs C
3JIEKTPOTIPUBOJIOM; KOHBeWepa C 3JeKTPOIIPUBOJAOM, YCTaHOBKY
3JIEKTPOMArHUTHOTO U3JIyYeHHs CBEPXBBICOKOH YaCTOTBI C CUCTEMOM
ee yIpaBleHHus, JaTYNKU HaBEJCHHOTO U3JYYEHHs, BHIYHCINTENIEHOE
yctpoiicTtBo ¢ BxoqubM untepdeticom (AC CCCP Nel1570777, MIIK
>B 03 B 13 /06, BU Ne22, 1990).

HegoctaTkoM ~ Takoro  YCTpPOWMCTBa  SIBIsieTCs ~ HHM3Kasd

I/136I/IpaTeJ'[I>HOCTI>, TaK KaK HWHTCHCHBHOCTb H3JTYy4YCHUA 6y,ueT
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ONpeAenATCcs TOJbKO HAJIMYMEM I10JIE3HOH COCTABISIOLIEH, HO HE AaeT
BO3MO>KHOCTh OIPEeNIUTh €ro KOJIMYECTBO B KycKe. B pesynbrarte
yXyALIaeTcsl KayecTBO Celapaiuy, YTO IPHBOAMT K YBEIHYEHHIO
pa3yOoXuBaHMsS pa3sMOJIOTOrO ChHIphbs, IIOBBIIEHHMIO 3aTparT M
CHIKeHMIO 3(deKTHBHOCTU JanbHeiIlero mnpouecca oOOraleHus B
LIEJIOM.

B ocHOBy rpymmbl HM300peTeHMH MOCTaBlieHa 3ajaya
YCOBEPIIIEHCTBOBaHUA crocoba U yCTpoHCTBa KyCKOBOH celapalyiu
3a CYeT CO3/[aHMs YCJIOBHHM JJIA OIpeleNeHus KOJNM4YEeCTBEHHBIX
MmoKaszaTelied coaepXaHWs IOJIE3HOIO KOMIIOHEHTa B HMCXOJHOM
ChIpbe, y4eTa TeOMEeTpPHMYECKHUX I1apaMeTpPOB KOHTPOJIMPYEMBIX
KyCKOB M pEerJaMeHTUpPOBaHHOTO HX OOIy4eHHs JHeprueu
CBEPXBBICOKOW 4acTOThHl. PellleHne NOCTaBIEHHOM 3aa4d OCHOBAHO
Ha TOM, YTO KYCOK, COAep alluil MOJIe3HbIi KOMIIOHEHT U IIyCTYIO
IOPOAY, KOTOpBIe OONAfaloT pasIMYHBIMM  JJIEKTPUYECKUMH,
MAarHUTHBIMH ¥ TEeIUIOQU3UYECKVMMU CBOMCTBaMH, IOJBEPraroT
O0JIy4EeHHIO 3JeKTPOMArHUTHBIM IIOJIEM CBEPXBBICOKOM YacCTOTHI.
YacToTa H3Iy4YeHHSA BBIOMpaeTcs TaKuM oOpa3oM, uTOOBI IimyOHHa
NPOHHUKHOBEHHUS JJIEKTPOMAarHUTHOH BOJNHBI OblIa Oonblle, yeM
MaKCHMaJIbHBIH JIMHEWHBIH pa3Mep Kycka MpH MaKCHMAaJIbHOM
3aTYXaHHH OJJIEKTPOMAarHUTHOW BOJHBI, 3aBUCAILIEM OT CBOMCTB
Marepuana KyCKa. DHeprus CBEPXBBICOKOYaCTOTHOI'O
3JIEKTPOMArHUTHOTO M3Jy4€HHUs, MOIJIOIEHHas MaTepualioM KycCKa,
BHI30BET HAarpeB  KOMIIOHEHTOB KycKa [0  TeMIIepaTyphl
00yCJIOBIIEHHOH 170:¢ JNEKTPUIECKUMHU, MarHUTHBIMH U
TEITOPU3NIECKUMU CBoWcTBaMU. [IpH 3TOM KOMIIOHEHT, KOTODBIA
obnagaeT GoJiee BBICOKOW 3NEKTPONPOBOAHOCTBIO, 38 OJUH U TOT XKE

NpOMEXYTOK BpemeHH, Oyner mornowmare CBY sueprum Gomnslue,
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4yeM KOMIIOHEHT ¢ 0oJiee HHU3KOH 3JIeKTpPONpPOBOAHOCTRIO. B
pe3ynbTaTe TEMIEpaTypa Harpesa MoJNe3HOr0 KOMIIOHEHTa U ITyCTOH
noposl, o okondanuto CBY obnydenus, 6ynet pasnuyHon. Ilocie
OKOHYaHHUSA [EeHCTBUS DNEKTPOMArHUTHOIO H3ITy4Y€HHs, B TEUYEHHH
HEKOTOPOTO BPEMEHH, ITPOUCXOIUT nepénaqa TETUIOBON SHEPTHM OT
Gollee HarpeToro KOMIIOHEHTa K MeHee HarperoMy. Ilpu sTom
XapakTep HM3MEHEHMs TeMIepaTypbl Kycka OyJaeT 3aBHCETh OT
MacCOBOTO COOTHOIIEHHS B KyCKe KOMIIOHEHTOB C pa3iIMYHBIMH
3]IEKTPUYECKUMH, MATHUTHBIMA M TEIIOQU3NYECKUMH CBOMCTBAaMH.
Xapakrep H3MeHEHHMS TeMIepaTypbl Kycka BO BPEMEHH MOXET
perucTpupyercsi  TepMorpapuuecKkou CHUCTEMOHM. Xapakrep
U3MEHEHHs]  TeMIepaTypsl Kycka BO  BpPEMEHH  MOXET
pEerucTpUpOBaThHCA TepMorpaduyeckon CHCTEMOH.
TepMorpaduueckass cucTeMa IpeCcTaBlIsgeT CoOOH yCTpPOMCTBO,
CIIOCOOHOE B pealbHOM Maciutabe BpeMeHH MpeoOpa3OBHIBATH
TEIUTOBOE MU3TyYeHHS OT OTIENbHBIX CMEXHBIX y4aCTKOB HCTOYHHKA
TETI0BOTO M3I1y4YeHHA B COOTBETCTBYIOLIHI CUTHAaJ,
NPEACTABNISIONMIA TEIUIOBYI0 KapTHHY MCTOYHMKA TETJIOBOIO
H3JIy4eHHUs, KOTOPBIA MOXHO ObIJI0 OBl BBOAUTH B BBIYMCIIMTENBHOE
YyCTPOMCTBO  Ans  mocnepylomeil  obpaborku.  IIpumepom
TepMOrpadUiecKoil CHCTEMBbl MOXET SBIAThCS TeIoBu3op. Ilpu
o6paboTke MONTy4€HHOTO TEIJIOBOTO N300pakeHus
KOHTPOJIUPYEMOTO Kycka TIO3BOJISIET OMNpEeNIUTh COOTHOLUEHMS
pacrpefieieHid KOMIIOHEHTOB C pa3IM4YHBIMH JJIEKTPHYECKUMH,
MarHUTHBIMH Y  TeIUIOQU3UYECKMMHM CBOHCTBaMH B 00BEME
KOHTPOJIUPYEMOTO KyCKa.

Oto obecreuur ©Oojlee TOYHOE OINpeleNieHHEe CBOWCTB

KOHTPOJIUPYEMBIX KYCKOB, TIO3BOJIUT TOBBICUTH 3(()EKTUBHOCTH

PCT/UA2004/000036
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cemapallid Y JaJbHEHIEr0  TEXHOJOIMYECKOro  mpoiecca
oboraieHus ¥ repepaboTKH TOPHOPYIAHOr0 M INOPHO-XWMHYECKOro

CBIPBS, BTOPHYHOI'O ChIPbS U TEXHOTCHHBIX OTXOOB.

ITepBoe u300peTeHHe MOCTABIEHHYIO 3ajady pellaeT 3a CYeT
TOTO, YTO cocod TepMorpaduueckod KyCKOBOH cemapalyyu ChIpb,
KOTOPEI# BKJIIOYAET MOLITYYHYIO HOJa4y KyCKOB CBHIpbs, OOIy4eHHe
X DIEKTPOMAarHUTHBIM M3JyYeHHEM CBEPXBBICOKOM YacTOTHI,
PETHCTpAllI0O HABEJIEHHOTO M3Iy4YeHHs, OMNpeJeeHHe HaInYus
MOJIE3HOT0 KOMIIOHEHTA, CpaBHEHHE MAacCOBO JOJIH TMOJE3HOIO
KOMIIOHEHTa B KyCKe C €€ MOPOTOBOM BEIHYMHOMN U 110 NOJTyYeHHOMY
pe3yNBTaTy pasjielleHde KyCKOB Ha TONE3HBINH NMPONYKT H IyCTYIO
TIOPOAY.

ComacHO HW300pETEHHIO, KaXABIA KyCOK CBHIpbS OONy4aroT
SIIEKTPOMArHUTHBIM HW3Jy4€HHEM CBEPXBBICOKOM 4aCTOTHI, 3aTeM
nocie TNpeKpalieHus OONydeHHs U 3aTyXaHHS TeIJIOOOMEHHBIX
TIPOLIECCOB  MEXAY KOMIIOHEHTaMH KOHTPOJIMPYEMOro  KyckKa,
(GHUKCUPYIOT TEMIOBYIO KapTUHY KOHTPOJIMPYEMOIo KyCKa I10 KOTOPOi
cHayajla OINpeAeNsIOT CPeNHIOI TeMIleparypy KOHTPOJIHPYEMOIO
KYCKa, a 3aTeM OIpelelTI0T MacCOBYIO OO MOJIE3HOTO KOMIIOHEHTA
B KOHTPOJIMPYEMOM Kycke 1o (opmyie:

Iy —Ty)e
Uoe, ~Ty (e, —0)~Toe.

0=

rIe:
Q -MaccoBas JOJIA IOJIE3HOI0 KOMITIOHEHTA B Kycke ( %);

T U - HU3MCPCHHAaA YCTaHOBHUBILACA TEMIICpaTypa

xoHTpomupyeMoro kycka ( °K);

PCT/UA2004/000036
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-0 _ remneparypa Harpesa IyCTOM MOPOIBI ( °K);

0
O . TemmepaTypa Harpesa roJie3HOro KoMIoHnenTa (-~ K);

C, - TETI0EMKOCTH IIOJIE3HOT0 KOMIIOHEHTA ( o ;
K2

. - Lic
C - TernIoeMKOCTh IyCTO# MOPOsI ( _"E—);
*Ke

M TIPOBEPSIOT YCIOBUE

Q 2 Qnop

rae:
Q,,op - TOpOroBO€ 3HAYeHHE MAacCOBOH JIONH IOJIE3HOIO

KOMIIOHEHTa B Kycke (%0)

II0CJIE€ Yero IO TIOJY4YeHHOMY pe3ylbTaTy OCYILIECTBIIIOT Cenapaiyu
KyCKOB CHIpbSl JAByMsI NOTOKaMH OJMH U3 KYCKOB C COJIEp)KaHHEM
NOJIE3HOTO KOMIIOHEHTa MeHbBIlle IOpPOTOBOrOo 3HA4YEHHUs €ro
MacCOBOM J[OJM, a Jpyrod IOTOK M3 KyCKOB C COJEpXaHHEM
NOJIE3HOTO KOMIIOHEHTa HEe MeHee [MOpOroBoro 3HA4YEHUSA €ro
MacCOBOH JOJH.

Pelienye 3aa4u MepBbIM U3 IPYNIIBI H300peTeHUI OCHOBAHO Ha
H30UparelbHOM HarpeBe KOMIIOHEHT KOHTPOJIHPYEMOIO KycKa
3IEKTPOMarHUTHBIM TIOJIEM CBEPXBBICOKOM YaCTOTBl M  CIIYCTA
HEKOTOpOE BpeMs, HeoOXOmMMOe Ui 3aTyXaHHs TelI00OMEHHBIX
IIPOLIECCOB MEXAy KOMIIOHEHTaMH Kycka, KOHTpOJe CpeHeil
YCTAHOBHUBILIEHCSI ~ TeMIeparypsl ~ Kycka,  KoTopas  Oyzer
IPOMOPLHOHATBHA COOTHOLUECHHIO Macc KOMITOHEHTOB
KOHTpoJpyeMoro Kycka. Croco6 MOXeET HCIIOIb30BaThCd JUIs

KyCKOBOH cemapalMyd HCXOMHOTO CBHIpb C JIO0OH CTpyKTypoii

PCT/UA2004/000036
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usMuecKux  B3aMMOCBsi3eld KOMIOHeHT B Kycke. Cmocob
XapaKTepu3yeTcsi HEBBICOKMM OBICTPOAEHCTBHEM, ONpENEIeMbIM
BpeMEHEM  3aTyxaHus  TelIOOOMEHHBIX  IPOLECCOB  MEXIy
KOMIIOHEHTaMH KycCKa.

[TlepBoe wu300peTeHre MOXET OBITh HCMNONB30BAaHO  JUIS
TepMorpaduuecKkoi KyCKOBOW celapalyu ChIphs IIPEACTaBICHHOIO B
BHJIE KYCKOB OINpPENECHHOTO FPaHyJIOMETPHUYECKOIO COCTaBa C
mo6oit CTpyKTypoil (pU3MYeCKUX B3aMMOCBs3el (a3 KOMIIOHEHTOB B
KyCKe.

Bropoe n3o00pereHHe MOCTABIEHHYIO 3a[lady pelIaeT 3a CYeT
TOTO, YTO Crocob TepMmorpaduveckoil KyCKOBOH cernapaiiu ChIpbA,
KOTODEIM BKJIIOYAET MOIITYYHYIO OAa4y KyCKOB CBIPbsi, 00Iy4eHHe
HX OJIEKTPOMArHUTHBIM W3JIyYeHHEM CBEPXBEICOKOM YacTOTEHI,
PEerucTpalMio HaBelEHHOTO W3JIy4eHHs, OIpelelleHHe HaIH4nsg
IIOJIE3HOTO KOMIIOHEHTAa, CPaBHEHHE MAacCOBOM HOJH IIOJIE3HOIO
KOMIIOHEHTA B KyCKe C €€ [I0OPOrOBOY BETMYMHON H IO IOy YEHHOMY
pe3yJIbTaTy pa3lielieHHe KyCKOB Ha IOJIe3HBIA NPOAYKT U IYCTYIO
MOPOTy.

CornacHO M300pETEHHIO, KaXAbIH KyCOK CBHIpbS OONIydaroT
JNIEKTPOMArHUTHBIM W3y4eHHEM CBEPXBBICOKOH 4YacTOTHI, a 3aTeM
mociie  TIpekpameHuss oOnydeHHs, OO MOMEHTA  3aTyXaHHs
TEINIOOOMEHHBIX  TPOIECCOB  MEXIY KOMIIOHEHTaMH  KycCKa,
(GHUKCHPYIOT TEIUIOBYIO KapTHUHY KyCka MO KOTOPOM OINpEEISIOT €ro
CPENHIOI  TeMIlepaTypy, a 3aTeM OMNpefeNsioT  OOBeMHBIH

KOB(I)(I)I/IIH/ICHT KOHLCHTPAaOMH IIOJIE3HOIO KOMIIOHEHTa B KyCKE IIO

dbopmyie:

PCT/UA2004/000036
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2T, —gOT'—TO—ZTO +U,
= ¢ .
3(U0 ~T o) ’
rae
V - 00beMHBIH KO3()PHUUMEHT KOHLEHTpPalUUH IOJIE3HOIO
KOMIIOHEHTa,;
5 Tc - wsmepennas cpemHsis TeMIepaTypa KOHTPOIHPYEMOTO
kycka ( °K),

0
U - TeMIIepaTypa Harpepa Moye3Horo koMnoxeHra (- K);

T, 0 - TEMIIEpaTypa Harpesa IycTod mopoasl ( °K);
1 MIPOBEPSIOT YCIOBUE

10 V>V

nop 5
rue:
Voon — TIODOTOBOE 3HaYeHHE OOBEMHOTO KO3(pPHLHEHTa

KOHIIEHTPALH TTOJIe3HOTO KOMIIOHEHTA.
IIOCJIE YET0 MO MOyYeHHOMY pe3yJIbTaTy OCYIIECTBIISIOT Celapaluy
15 KycKOB CbIpbS IByMs morokaMM. OIUH TIOTOK M3 KYyCKOB C
CONEp)KaHMEM TIIOJIE3HOTO KOMIIOHEHTa MEHBLIE IIOPOroBOTrO
3Ha4YeHHs ero 00beMHOro Koah(uilueHTa KOHIICHTPALUU T10JIE3HOT0
KOMITOHEHTA, a JPYTroi MOTOK U3 KYCKOB C COZEp>KaHHEM II0JIE3HOr0
KOMIIOHEHTa He MEHee IIOPOrOBOTO 3HAueHHs €ero OoOBEMHOro
20 ko3¢ ¢uIeHTa KOHLIEHTPALHH [10JIE3HOI0 KOMIIOHEHTA.
Pelienue 3aa4i BTOPBIM M3 TPYIINEl H300peTeHHi OCHOBaHO Ha
HarpeBe KOMIIOHEHT KOHTPOIHMPYEMOrO KyCKa 3JIEKTPOMAarHUTHBIM -
TI0JIEM CBEPXBBICOKOH 4YacTOTHl W KOHTpOJIE CpellHEl TeMmeparypsl

Kycka B JTI000i HE HyJeBOH MOMEHT BPEMEHH IIOCJIe NpeKpalleHHs
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BO3JIEHCTBHSA HA HEro JJIEKTPOMAarHUTHOIO TNOJs, HaXOAALIHHCA B
HHTEpBaJle BpEMEHH OT MOMEHTa IIPEKpallleHHsl BO3AEHCTBUA
5NE€KTPOMArHUTHOTO IOJIs O MOMEHTA 3aTyXaHHs TEMIO0OOMEHHBIX
IpOLIECCOB  MEXIY KOMIIOHEHTaMH KycKa, KoTopas Oyder
IpONOpLHOHANIbHA COOTHOILICHHUIO 00BeEMOB KOMIIOHEHTOB
KOHTponupyeMoro kycka. Croco0 MoXeT HCIONb30BaThCA VIS
KYCKOBOH  cemapald  UCXONHOIO  CHIpb C  OXHOPOXHOMH
(KBa3UM30TPONHOM)  CTPYKTypod  GH3MYECKHX  B3aMMOCBA3EH
KOMIIOHEHT B Kycke. DbpicTpozeiictBie crnocoba omnpesesnsercs
BpEMEHEM HarpeBa KOMIIOHEHT KOHTpPOJIMPYEMOIo KyCka B
9JIEKTPOMArHUTHOM I10JI€ CBEPXBBICOKOH 4aCTOTEI.

Bropoe wm300peTeHHe MOXET OBITH HCIOJb30BAHO I
TepMorpadu4eckoil KyCKoBOM cenapaliy ChIpbs NPEACTaBIEHHOTO B
BHIe KYCKOB OIIPEAEICHHOIO TI'PaHyJIOMETPHYECKOro cocTaBa ¢
OZIHOPOJHON CTPYKTYypod (H3UYECKHX B3aUMOCBsA3€H 00BEMOB
KOMIIOHEHT B KyCKeE

Tperbe n300peTeHHe IOCTABICHHYIO 3ajady pellacT 3a CHeT
TOTO, YTO croco0 TepMmorpaduieckoil KyCKOBOM cemnapalyH ChIpbs,
KOTOpPHIH BKJIIOYAET MOIUTYYHYIO MOAady KYCKOB CHIpbs, 0OIydYeHHE
HX DJICKTPOMAarHUTHBIM H3JIy4YEHUEM CBEPXBBICOKOW  YaCTOTHI,
PETUCTPALMI0 HAaBEAEHHOIO H3JyYEHUs, OIpeJeJeHHe HaIuIus
IIOJIE3HOTO KOMIIOHEHTa, CpaBHEHHE MAacCOBOM [I0JIM IIOJIE3HOT'O
KOMIIOHEHTa B KyCKe C €€ IOpOroBOil BEIMYMHON U 10 ITOJyYEHHOMY
pe3yJbTaTy pa3fielieHHe KyCKOB Ha MOJIE3HBI IPOAYKT M IYCTYIO
TIOpOAY.

CornacHO M300pETeHHIO, KaKABIH KyCOK CBHIPbS OONIyHaroT
3JIEKTPOMAarHUTHBIM U3JIYUYEHHUEM CBEPXBBICOKOM YaCTOThl B TEYCHHH

BpPEMEHH, OMPENECISIEMOM IO BEIPAXKECHHIO!
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- ATc,p,
’ fﬁgogrEiitgé‘r .

rae:
t;; - Bpems Bo3melcTBHs snexkTpoMarHuTHOoro CBY usmyvenus

Ha KOHTPOJIUPYEMBIii KyCOK (cexyHobt),

AT - rtpeGyemoe TIOBBIIEHHE TeMIepaTypa Harpesa

nonessoro xommonenta (°K);

C Hone
» - TEIUIOEMKOCTH MOJIE3HOTO KOMIIOHEHTA ( O—K——);
‘K2

Ke
P, - IIIOTHOCTH MOJIE3HOT0 KOMIOHEHTa ( —-);
M

f - 4acrora xone6anuiit CBU snexrpomaruuToro nons ( 1y);

&, - DIIEKTpUYECKas IIOCTOSIHHAsA, paBHas 8,8541878-107" 9;
M

£ - OTHOCHTEJIBHAsA  JUIJICKTpHYECKad  IPOHUIAEMOCTD

r

IMMOJIE3HOI'O KOMIIOHEHTA,

E, - npanpsxennocts oanexktpudeckoro moms  CBU

B
3JIEKTPOMArHUTHOTO 1ouis ( —);
M

1g0, - TaHTeHC [WPIEKTPMYECKHX MOTEph  II0JE3HOIo
KOMIIOHEHTA,
a 3areM IIOCJIE MpeKpalleHuss oOIy4eHHus, [0 MOMEHTa 3aTyXaHHs
TEIIOOOMEHHBIX ~ IIPOLIECCOB  MeXAY  KOMIIOHEHTaMH  KYCKa,
(GUMKCUPYIOT TEIUIOBYIO KAapTHHY KyCKa, IO KOTOPOH ONpenesstoT
cpelHee TpeBblLieHHe Temreparypsl Harpesa B CBU mene, a 3arem
ONpeneNsloT ~ MacCoBYIO  JIOMIO  IIOJIE3HOrO  KOMIIOHEHTa B

KOHTPOJIUPYEMOM KyCKe I10 popMyIe:
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3 p,Ae
p,Ae — pAe,

rae:
2 ~

Ae=nfE, g,etgot,, — AT . pc - pcromoratensHsiii napametp

yCTOM NOPOJIBI;
2 ~r

Ae, = nfE, £.€,1g0,t, — AT p,c, -  BcnomoratensHbliA
TapaMeTp TOJIE3HOTO KOMIIOHEHTA;

Q - MaccoBas 0N HOJE3HOTr0 KOMIIOHEHTA B KOHTPOIHPYEMOM
KYCKEe;

ATc - cpemnee npeBBIIeHHE TeMIepaTypel HArpeBa

KOHTPOJIUPYEMOTO KyCKa ( °K);

. K2
P - IWIOTHOCTS IycTol opoas! ( — );
M

£ - OTHOCUTEJIbHas JII/IBJICKTpI/ILICCKaﬂ HpOHHHaeMOCTB HYCTOﬁ
[IOPOJIBI;

1g0 - TaHreHC AUAIEKTPHUYECKUX IOTEPD IYCTOM MOPOIEL.
nu HpOBepﬂCTCH YCJ'IOBI/IeZ

0> 0,0

rjae.

Qnop - HOpOFOBOC 3HAQYECHHEC MaCCOBOﬁ JOJIU TIOJIE3HOTO
KOMIIOHEHTA,
TI0CHIEC 4Yero no HOHy‘IeHHOMy pe3ym>TaTy OCy'I_HeCTBJI}IIOT cenapauym
KyCKOB CLIpBS{ I[ByMSI NOTOKaMHu - OOAUH U3 KyCKOB C conepmaHHeM

MMOJIE3HOTO KOMIIOHCHTa MCHBIIEC NOPOroBOro 3HAYEHHA €ro

MacCOBOM JOJIH, a ,prFOf;I MOTOK - M3 KYCKOB C COICpP)KAHHUEM
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MIOJIE3HOr0 KOMIIOHEHTa HE MEHee II0pOroBOro 3HAYeHHS €ro
MacCcOBOH JOJIH.

Peienvie 3afaud TPETbUM W3 TPYIIBI M300pEeTEHHM OCHOBAHO
Ha HarpeBe KOMIIOHEHT KOHTPOJIMPYEMOIO KyCKa 3J1€KTPOMAarHUTHBIM
TI0JIEM CBEPXBBICOKOM 4acTOTHI M KOHTpOJIE CPEIHEH TeMIleparypsl
Kycka B 000 He HyneBOil MOMEHT BPEMEHH IIOCJE MpeKpalieHns
BO3AECHCTBUA HA HEro 3JIEKTPOMArHWTHOIO IIOJs,, HaXOMAIIMKCA B
MHTEpBaJe BPEMEHH OT MOMEHTa IIPEKPAlICHHUsA BO3MEUCTBUS
3IEKTPOMArHUTHOTO IOJS 0 MOMEHTA 3aTyXaHHMs TenI00OMEeHHBIX
IpOLECCOB  MEXAy KOMIIOHEHTaMH KyCKa, Koropas Oyner
MPOINOpPLUOHAIbHA COOTHOILICHHIO Macc KOMIIOHEHTOB
KOHTpoJIupyeMoro kycka. Croco6 MOXeT HCIOIb30BaTbCs I
KYCKOBOM  Cerapalyid  HCXOAHOTO  CHIpbS C  OJHOPOTHOM
(KBa3MM3OTPOTIHOM)  CTPYKTypoH  (M3HYECKMX  B3aMMOCBS3€EH
KOMIIOHEHT B KyCke. bBbIcTponeiicTBue cmocoba onpenensercs
BpeMeHeM HarpeBa KOMIIOHEHT KOHTPOJIHMPYEMOro Kycka B
3NEKTPOMAarHUTHOM II0JI€ CBEPXBBICOKOM YaCTOTHI.

Tperbe u300peTeHHEe MOXET OBITH HCIONB30BAHO  IJIS
TepMorpagpudeckoil KyCKOBOH celapaluu ChIpbS MPEACTaBICHHOTO B
BHJIE KyCKOB OIPENENIEHHOTO I'PaHyJOMETPHYECKOIO COCTaBa C
OIHOPONHOM  CTPYKTypoWl  (M3MYECKMX  B3auMMocBs3ed a3
KOMIIOHEHTOB B KYyCKe.

YerpepToe H300peTeHHe NOCTABICHHYIO 3aJady pellaeTr 3a
CUET TOro, 4TO Crmocod TepMorpaguueckoil KyCKOBOW Cemaparuu
CBHIPbSI, KOTOPBIII BKIIOYAeT IMOIUTY4YHYI IOJA4y KYyCKOB CBIpbS,
obJlyyeHHe WX OJIEKTPOMAarHWTHBIM H3IyYeHHEM CBEPXBBICOKOH
YacTOThl, PEruCTPallMi0 HABEJCHHOIO W3Iy4YeHHs, OIpeleNeHue

HaJIM4YHUA TII0JIE3HOI'O0 KOMIIOHEHTAa, CpPaBHCHHE MacCOBOM JOJIH

PCT/UA2004/000036
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TOJIE3HOTO KOMIIOHEHTa B KyCKe C €€ MOpOroBOM BEIMYMHOM U TIO
NOJy4YEHHOMY pe3yJbTaTy pasjeleHHe KyCKOB Ha IOJ€3HBIH
NPOAYKT U MyCTYO nopbny.

CornacHo H300peTeHHIO, KaXIblii KyCOK ChIpbsl OOIy4aroT

SJIEKTPOMAarHUTHBIM H3JIy4YCHHEM, YaCTOTa KOTOPOTO ONPECACIIAIOT 110

dbopmyne:

/s :
T Xm '\[zgogrluO:ur (m+l) , )

rae:
X, m - MAKCUMAJIBHEIN JTMHEHHBIA pa3Mep Kycka (m);
-12
€y = 8,85418782-107". 3JIeKTpUUecKass  IOCTOSHHAs
(P/m);

8,« - OTHOCHUTCIIbHAA JHUIJICKTpHYECKasd NIpOHUIIAEMOCTDH

IMOJIC3HOT'O KOMITOHCHTA,

Ko = 1,25663706 - 10°° . MArHETHAS IOCTOSHHAS (F'H/m);

/’tr - OTHOCHUTENBHaAs MarHuTHasd IIPOHHUAEMOCTE IIOJIE3HOro

KOMIIOHCHTA,

tg 5r - TaHreHC JUIJIEKTPUYECKAX TOTEPh IIOJIE3HOIO

KOMITOHEHTA,

a BpeMsl HarpeBa OrnpelelsioT o GopMmy.ie:

t, = ATC”ZO —;(c)
fre & E tg0,

raec:

PCT/UA2004/000036
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AT - TpeOyeMoe MOBBIIICHHE TeMIlepaTypa HarpeBa

noje3Horo kommnonenta(°K) ;

C,- yHenpHas TEIUIOEMKOCTh  IOJIE3HOTO  KOMIIOHEHTa
(Ix/°K - k1),
P, - TINOTHOCT MOJIE3HOrO KOMIOHeHTa (KI/M’) ;

& r - OTHOCHUTCJIbHAasA SJIICKTpHUYICCKAasA IMPOHHULIAEMOCTD

IOJIE€3HOTO KOMIIOHCHTA,

E, - HaNpsOKEHHOCTD 3JIEKTPOMAarHUTHOTO 1o ( B/ M),

mocjie  4Yero C  MOMEHTa  IpeKpallleHHs  BO3ACHCTBHSA
3IIEKTPOMArHUTHOTO MOJISL O MOMEHTa 3aTyXaHHs TEIIOOOMEHHBIX
TIPOLIECCOB MEXY KOMIIOHEHTaMH Kycka, HEOJHOKPAaTHO (PHKCUPYIOT
TEIUIOBBIE KApTHHBI KyCKa, II0O KOTOPBIM OINpPEAENSAIOT CPEeIHHE
TEMIIEPATypsl  KOHTPOJHUPYEMOro Kycka, a Ha OCHOBaHHH

MOJIYYCHHBIX JaHHBIX COCTABIAIOT CHCTEMY ypaBHeHHﬁ
T, =X, +X,t,+X,t; + X 15
T, =X, +X,t, + Xt} + X, 1]
T, =X, +X,t, +X ]+ X,1;

T, =X, + X b, + Xyt + X 85

rae:
TO s Tvl ] T2 p T3 — CpelHAA TEMIIEpaTypa KyCKa, olnpeaejiCHHas B
MOMCHTBI BpEMCHH to s t] b t2 ’ t3 .

U pelaloT ee OTHOCUTENbHO X, X,,X;,X,, [lociie 4ero onpenesnstor

KOB(b(i)I/ILII’IeHT 00BEMHOI'0 3alOJIHEHHS ITOJIE3HOTO KOMIIOHEHTAa I10

dbopmyne:

PCT/UA2004/000036
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KV_ cp(XBacrpr +3X2kr)
cp(Xsac,p, +3X,k,)-3X,c,p,k
raoe:

C - TemnoeMKoCTh mycToi nopoast (Jx/°K - kI');
L - OTHOCTH MycTo# nopoas! (Kr/ M),

d - pasMmep 3epHa MOJIE3HOTO KOMITIOHEHTA (M).

kr - K03()OHLKEHT TEIUIOOTAAYH IMOJIE3HOTO KOMIIOHEHTa (
BT/°K - M),

k: K03 dHIHEHT TEMIOOTAauH MycToii nopoas! ( BT/°K - MP);

U NPOBEPSAIOT yCIOBHUE

Kv>Kv,,

rae:
Kv,,, - moporoBoe 3HaueHHe Kko3(QHUIHEHT O00BEMHOTO

3aIlOJTHEHUS M0JIe3HOr0 KOMIIOHEHTA.
a M0 TOJYYEeHHOMY pe3yNbTaTy OCYIIECTBIISIOT Celapaluio KyCKOB
CHIpBbA ABYMSI IIOTOKaMH OIMH U3 KYCKOB C COZIEPXXaHHEM II0JIE3HOTO
KOMIIOHEHTAa MEHbIE I[IOPOTOBOTO 3HaueHMs ero KoadduuueHTta
00BEMHOT0 3aI0THEHHS TI0JIe3HOTO KOMIIOHEHTA, a IPYroH IOTOK U3
KyCKOB C COJep)KaHHeM TIOJIE3HOr0 KOMIIOHEHTa HE MeHee
[IOpOrOBOro 3HaveHus ero koddduienta 0OBEMHOIO 3aroIHEHHS
MOJIE3HOT0 KOMITOHEHTA.

Pertrenue 3aauu YeTBEPTHIM M3 TPYIIB U300pEeTEHHH OCHOBAHO
Ha HarpeBe KOMIOHEHT KOHTPOJIMPYEMOIo KyCKa JJIEKTPOMarHuTHBIM
MOJIEM CBEPXBBICOKOM YacTOTHl U MHOTOKPaTHOM KOHTpOJIE CpelHei
TeMIeparypbl Kycka B fio0ble He COBMAJAIOIIHE MOMEHT BPEMEHH,

Haxo[dIuecsa B HHTEpBajJ€ BPEMEHHM OT MOMEHTa NPEKpallCHHA
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BO3ZCMCTBUA DJIEKTPOMAarHUTHOTO MO OO MOMEHTa 3aTyXaHHs
TEIIOOOMEHHBIX MPOLIECCOB MeXIy KOMIIOHeHTaMH Kycka. Ilo
MOJIyYEeHHBIM [JaHHBIM B pe3yNbTaTeé MHOIOKPaTHOrO KOHTPOJI,
onpelenseTcss — COOTHOIIeHHe  00beMOB (a3  KOMIIOHEHTOB
KOHTpOJNHpyeMoro kycka. Croco® MOXET HMCIIONL30BaTbCa I
KYCKOBOM Celapallii HCXOAHOTO CBIPbS C JI0OOH CTPYKTYpOH
(U3MYEeCKHX B3aMMOCBA3€il KOMIIOHEHT B Kycke. BricTponeiicTaue
cnocoba  ompejgeNnseTcs ~ BpeMEHEM  HarpeBa  KOMITOHEHT
KOHTPOJIIUPYEMOTO KyCKa B 3JIEKTPOMArHUTHOM IIOJ€ H BpEMEHEM
MHOTOKPATHOTO KOHTPOJIS TeMIiepaTyphl KycKa.

YerBepToe H300peTeHHE MOXET OBITh MCHONBE30BaHO JUIA
TepMorpaduueckoii KyCKoBOH cemnapaliH ChIphbS IPEICTABIEHHOIO B
BHAE KYCKOB OIpENeNeHHOrO TIpPaHyJOMETPHYECKOTO COCTaBa C
ONHOPOIHOM ¥ He ONHOPOOHOH  CTPYKTYpoH  (HM3HYECKHX
B3aMMOCBs3eil 06EMOB KOMIIOHEHT B KYCKE.

IIaToe M300peTeHHe MOCTABIEHHYIO 3ajady pellaeT 3a CYeT
TOTO, YTO CIIOCO0 TepMorpaduueckoil KyCKOBOH celapalyu ChIpbh,
KOTOPBIM BKJIFOYAET MOIITYYHYIO T0OAa4y KyCKOB CBIpbs, 00IyueHHe
UX OJIEKTPOMArHUTHBIM H3Ty4YCHMEM CBEPXBBICOKOHW YaCTOTEHI,
PETHCTPAllMI0O HABEJEHHOIO MW3IY4eHHUs, ONpeleNieHHE HaIu4us
IIOJIE3HOTO KOMIIOHEHTa, CpaBHEHHE MAacCOBOH MHOIHM IIOJIE3HOIO
KOMIIOHEHTA B KyCKe C ee IIOpOTrOBOM BETUYMHON U MO MOJyYEHHOMY
pe3ynbTary pasfeleHue KyCKOB Ha MOJE3HBIH NPOAYKT U IyCTYIO
TIOpOJY.

CornacHo H300peTeHUI0, KaXJIblH KyCOK ChIpbi 00ny4aror
AIIEKTPOMAarHUTHBIM U3JTy4eHUEeM CBEPXBBICOKOH 4acTOTHI JO Harpesa
KOMIIOHEHTOB ~ KyCKa, a T[iocjie IIpeKpalleHusi BO3IeHCTBUS

AJIEKTPOMArHUTHOTO H3Ny4eHHs, TEepPMOrpa(UYecKol CUCTEMOM

PCT/UA2004/000036
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(GUKCHPYIOT TEMIEPATyPHYIO KapTHHY KyCKa IOCie INMpeKpalleHus
BO3JICHCTBUS 3JIEKTPOMArHUTHOIO IIOJNS IO MOMEHTa 3aTyXaHus
TEMI00OMEHHBIX MPOLIECCOB MEXAY KOMIIOHEHTAMM KyCKa, IIPH 3TOM
IO T[OJY4YEHHOW TEIUIOBOM KapTHHE OMpPENesloT Pa3sHOCTh
MaKCHMaJIbHOM ¥ MUHMMAJIbHOM TeMIepaTyphl KYCKa, a 110 pa3sHOCTH
MaKCHMaJbHOH ¥ MHUHHUMAIBHOM TeMIlepaTypbl M HM3BECTHOMY
UHTEpPBAJly BpPEeMEHH OT MOMEHTa IIpEeKpallleHHs BO3AEHCTBHA
3JIEKTPOMArHUTHOTO TMOJsI CBEPXBBICOKOM YacTOTHI OO MOMEHTa
pErucTpalMd  TEIUIOBOr0  M300pakeHHs  KyCKa, OINpeeNsioT

MacCOBYIO JIOJIIO ITOJIE3HOI'O KOMIIOHEHTA B KyCK€, B COOTBCTCTBHH C

bopMynoii:
cc. In Uyp-Tp | 6k.cty
Q — AT(tK) apr .
cc.n U,-T, N 6(kc, — k,c)ty
AT(tK) apr
raue:

Q - MaccoBas O0JI IMOJIE3HOI'O KOMIIOHCHTA B KOHTPOJIHPYEMOM

KYyCKE;
U 0 - TeMIepaTypa Harpesa I0JIe3HOTO KOMIIOHEHTa ( °K);
T, - Temneparypa Harpesa mycroii noposi ( °K);

Ke
£, - IIIOTHOCTH MOJIE3HOT'O KOMIIOHEHTAa ( - ),
M

C Joic
, - TEIJIOEMKOCTh IOJIE3HOTO KOMITOHEHTA ( T);
K2

. o
C - TemIoeMKOCTh ITyCTOH MOPObI ( o I% );
-Ke
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k, — k03(QQHUHEHT TEIUIOOTAAYM IOJE3HOro KOMIIOHEHTa (

Bm

2
°K-m

);
k " Bm .
— KO3 QHILHEHT TEMIOOTAAYH ITyCTOM MOPOBI ( P );

[x - wuHTepBaly BpeMEHM OT MOMEHTA MpPEKPAILEHUS

5 BosgeiictBus CBY  ojekTpoMarHMTHOro Imoils A0 MOMEHTa

PETMCTPALMH TEIUIOBOTO M300paxKeHus ( cekyHoax);

a _ pa3Mep 3€pHa I10JIE3HOI0 KOMIIOHEHTA B KOHTPOJIHUPYEMOM

Kycke ( m);

AT (tK) — pa3HOCTb MAaKCHMAaJbHOH M MHHHMMAaJBHON
10 TemriepaTypbl KOHTPOIHMPYEMOI0O KyCKa B MOMEHT pPETHCTpalHH
TEILIOBOTO M3006paXKeHus KOHTpoupyeMoro kycka ( °K ), -

Y IIPOBEPSIETCS yCIIOBHE:

020,

rie:
15 Q,,op - IIOPOroBO€ 3HAueHHe MacCcoBOH JONHM IOJE3HOTO

KOMITOHEHTA;
TIOCJIE YEero MO MOTYy4YeHHOMY pe3yJIbTaTy OCYIIECTBISIOT Cenapalun
KYCKOB CBIpBbSl [IByMsl IIOTOKaMM OJMH H3 KyCKOB C COJIE€p)KaHHEM
[I0JIE3BHOIO KOMIIOHEHTa MEHBIIE IIOPOrOBOTO 3HAYEHHS €ro
20 MAaccoBOH [JOJNM, a JPYyrod MNOTOK U3 KYCKOB C COJEpXaHHEM
[I0JIE3HOI0 KOMIIOHEHTa HE MEHEEe I[IOpOroBOro 3HA4YE€HUsI €ro
MacCOBOH JOMH.
Pemienne 3aga4u NATHIM W3 TPYIITBI H300peTeHUH OCHOBAHO Ha

HarpeBe¢ KOMIIOHCHT KOHTPOJIHUPYEMOIro KyCKa 3SJI€KTPOMAarHMTHBIM
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TI0JIEM CBEPXBBICOKOM YaCTOTHI M KOHTPOJIE Pa3HOCTU MAKCUMAJIBHOM
M MHHUMQJIBHOH TeMmIleparyp KOHTPOJIUPYEMOIO KycKa B
GUKCHpPOBaHHBIA  MOMEHT  BpEMEHHM  IHocjle  IpeKpalleHus
BO3JCHCTBUS Ha HErO DJJIEKTPOMArHUTHOIO MOJA, HaXOASIIMHCS B
WHTEpBajie BpeMEHH OT MOMEHTa MpeKpalleHus BO3AEUCTBUA
ANIEKTPOMATHUTHOI'O TOJSL O MOMEHTA 3aTyXaHHs TEeIIO0OMEHHBIX
NPOLIECCOB MEXIy KOMIIOHEHTaMM Kycka. IloilydeHHas pa3HOCTB
TeMieparyp OyaeT NpONOPLHOHAIbHA COOTHOIIEHHIO  Macc
KOMIIOHEHTOB ~ KOHTpomupyeMoro  kycka. Cmoco®6  Moxer
UCTIONB30BaThCA Ui KYCKOBOM Cernapalii HCXOQHOIO CHIpPbsl C He
OIHOPOTHON paBHOMEPHO pacIpeNesIeHHOH CTPYKTypoi pU3ndecKux
B3aMMOCBS3€1 KOMIIOHEHT B 00beMe Kycka. bricTponelicTBue
cmocoba  ompepensercs = BpEMEHEM  HarpeBa  KOMIIOHEHT
KOHTPOJIUPYEMOTO KyCKa B 3JIEKTPOMAarHUTHOM I10JI€ CBEPXBBICOKOM
YaCTOTHI.

[IaToe wu300peTeHHe MOXeET OBITH HCHONIB30BAHO IS
TepMorpauuecKkoil KyCKOBO! Cellapaliiy ChIpbs MPEACTAaBIECHHOIO B
BUJIe KYCKOB ONpEeJEeNeHHOTO0 I'PaHyJIOMETPHYECKOIO COCTaBa C He
ONHOPOAHOM CIy4yallHO pacrpenesieHHOH CTPYKTypoil (usuueckux
B3aUMOCBsI3€i (pa3 KOMIIOHEHTOB B KYCKe.

IlecToe n300peTeHHe MOCTABICHHYIO 3aAady pellaeT 3a Cyer
TOTO, 4YTO YCTPOMCTBO TepMoOrpaduueckoil KyCKOBOH celapalyu
CBIpbS, CoJep)Kalllee, yCTPOHCTBO JO3MPOBAaHHOM I0Ja4H KYCKOB
CBIpbSl, COCTOsllee H3 MHpHeMHOro OyHkepa, DUTaTesds C
JNEKTPONPUBOAOM; KOHBeHWepa ¢ JIEKTPOINPHBOAOM; YCTAHOBKY
3NIEKTPOMAarHUTHOIO U3JIy4E€HHUS! CBEPXBBICOKOW YaCTOTBI C CUCTEMOU
yIpaBjeHHs , JaTYHKU HAaBEAEHHOTO WU3IYy4YeHHUs U BBIYHMCIIUTEIILHOE

YCTPOMCTBO C BXOAHBIM HHTep(eicoMm.
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CornacHo U300pETEeHHUIO, YCTPOHCTBO AONOTHUTENBHO COLEPKUT
KaMepy HarpeBa DHEpPrueil 3JIEKTPOMAarHUTHOIO IOJs CBEPXBBICOKOH
YacTOTHl IOJNCOCAWHEHHYI0O K YCTAHOBKE M3Iy4YEHHsS JHEpPruu
CBEPXBBICOKOM YacTOTHI, TepMOrpaduyecKyio cHcTeMy 00paboTKM
CUTHAJIOB TEPMOAATYMKOB HABEACHHOIO TEIJIOBOIO M3Jy4YeHHs,
CUCTEMY yIpaBl€HUS DNEKTPONPHUBOAOM IIMTATENsl, BaJIKOBBIA
pacKIagyuK, CUCTEMY YINpaBJICHHS 3JEKTPOIPHUBOAOM KOHBeHepa,
CBETOBOH y3KOHAIpaBJICHHBIN H3y4aTeslb H (HOTONPUEMHHUK, JAaTIHK
TIOJIOXKEHMUS, IPHYEM BBIXO] TepMOTrpadhuiecKoi CUCTEMBI COEAUHEH C
NEPBBIM BXOJAOM BXOJHOTo HHTepdeiica, BEIXOA KOTOPOrO COECIUHEH
yepe3  BBIYMCIMTEIBHOEC YCTPOMCTBO C  BXOJAOM  BBIXOAHOTO
uHTepdeiica, a BTOpOil BBIXOJA BBIXOJHOTO MHTepdeiica CoequHEH C
CHCTEMO} YIpaBlI€HUs DJIEKTPONPHBOAOM IIUTATENs, TPETUH BBIXOJ
BBIXOJHOTO HHTepdeiica COoequHEH uepe3 CUCTEMY YIpaBIEHHS
YCTaHOBKOM CBEPXBBICOKOHM YaCTOTHI C €€ BXOJOM, YETBEPTHIA BBIXON
BEIXOOHOTO HHTepdeiica, coequHEeH C CHCTEMOR YIIpaBlIeHHUS
3JEKTPOIIPUBO/Ja KOHBellepa, Ha Bally KOTOPOI'0 YCTAHOBJIEH NaTYHK
MOJIOKEHHUs, COEJUHEHHBIA CO  BTOPBIM  BXOJOM  BXOJHOIO
uHTepdelica, P ITOM IEPBHIi BEIXOJA BEIXOJHOTO HHTEepdeica uepes
YCTPOMCTBO  CpaBHEHMs, ©OJIOK  BpEMEHHON  3aIepKKH H
dbopMupoBaTenb UMITYJIECOB yIpaBJleHHUA CBsi3aH c
3JIEKTPOTIHEBMOKIATIAHOM, YCTAHOBJIEHHBIM C BO3MOXXHOCTBIO €rO
B3aUMOJIEMCTBUS C pa3fe/IMTeNIbHBIM YCTPONCTBOM IIOJa4d B
NPHEMHHK KYCKOB CHIpBSl C COAEPXKAHHEM ITOJIE3HOrO KOMIIOHEHTa
MEeHee I[IOpOroBOTO M IPUEMHUK KYCKOB CBHIPbSi C COAEp)KaHUEM
MOJIE3HOTO KOMIIOHEHTa HE MEHEE IIOPOroBOrO.

Pemrenue 3ajavyu IOECTBIM M3 I'PYIIIIbI I/I306peTeHI/Iﬁ OCHOBAaHO

Ha:
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1. ®opMHpPOBAaHUU OAHOCIOHMHOIO IIOTOKAa COPTUPYEMOIO
KyCKOBOT'O MaTepuaa;

2. Bo30yxzaeHud B  TIOTOKE  TEIUIOBOIO  H3IMy4YeHUs
COPTUPYEMOIO KyCKOBOTO Marepuana c MOMOIIIBIO
BBICOKOSHEPT€TUYECKOTO 3JIEKTPOMAarHUTHOTO IIOJISl CBEPXBBICOKOM
YacTOTHI;

3. KonTpone B moToke mnapamMeTpoOB HAaBEAECHHOIO TEIIOBOIO
H3Jy4eHHsl OT KaXJoro Kycka, Ha OCHOBaHHM KOTOPBIX
ONpeNesAOTCSs 3HAYEHWs [apaMeTPOB COPTUPOBKH (HampHMep,
pa3Mep, MOJIO)KEHHE, BEC, COAEp)KaHHe IIOJIe3HON0 KOMIIOHEHTa H
T.1I.);

4. ®opMHPOBaHUHU COPTHUPYIOLLETO BO3JCHCTBUS,
TMO3BOJIAIONIET0 U3MEHATh TPAEKTOPHIO ABMKEHUSI KOHTPOJIUPYEMOTO
KyCcKa B 3aBUCHMOCTH OT pe3yJbTaTOB CpaBHEHHS 3HAYEHHH
MapamMeTpoB COPTUPOBKH, IOIYYEHHBIX B PE3yNbTaTe KOHTPOJIA, C
3aJaHHBIMU IIOPOTOBBIMU 3HAYEHUSIMH.

[llectoe wu300pereHHe MOXeT OBITH HCIONB3OBAHO IS
TepMorpaduyeckoil KyCKOBOH cenapaiiy ChIpbs IPEACTABIEHHOIO B
BUJIE KYCKOB OIIPEICIICHHOIO TIpaHYJIOMETPHUYECKOTO COCTaBa,
IPENCTABISIIOIMX COOOH TIeTeporeHHyl cucTeMy (a3 I0Ie3HOro
KOMITIOHEHTa M IIyCTOHM TOpOAbl C HE OAHOPOAHOM CIy4alHO
pacnpeneneHHOH CTPYKTYpoil  (u3UIeCKHUX B3aMMOCBS3ei
KOMIIOHEHT B KyCKe.

Ceabmoe H300peTeHHe MOCTABIEHHYIO 3aJla4y pEILaeT 3a CYeT
TOTO, YTO YCTPOWCTBO TepMorpapuyecKOd KYCKOBOH celapalluu
CBHIpbsl, COJEpJ)Kalllee YCTPOMCTBO IO3WPOBAaHHOM MMOAA4Y¥ KYCKOB,
cocTosllee M3 MNpPUEMHOro OyHKepa, LIHEKOBOTO IHTATENsA C

SJICKTPONIPUBOAOM; KOHBeﬁepa C DJJIEKTPOIIPUBOAOM, YCTAaHOBKY

PCT/UA2004/000036
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BJIEKTPOMArHUTHOTO U3JTyYEHHSI CBEPXBBICOKOM YaCTOThI C CUCTEMOM
ee yIpaBleHus, JaTYUKA HaBeJEHHOTO U3Jy4€HUs!, BRIYUCIUTENBHOE
YCTPOHCTBO C BXOJHBIM HHTepdeicoM.

CornacHo  H300peTeHHI0,  yYCTPOWCTBO  JOIOJHUTENIBHO
COJEPXUT KaMepy HarpeBa JSHEpruer 3JIEKTPOMAarHUTHOIO 1O
CBEPXBBICOKOW YacTOTHI IOJCOEAMHEHHYIO Ye€pe3 3JIEMEHT BBOJA
SHEepIruM CBEPXBBICOKOH YacTOTHl K YCTAHOBKE W3IIyYeHHUs dHEPIuu
CBEPXBBICOKOH YacTOTHI, npnqu' B KaMmepe HarpeBa pa3MelleH
BaJIKOBBI PAacK/IaJ4UK, COCTOSIIIMNM M3 BaJKOB K3 TEPMOCTOMKOTO
OUDJIEKTPUKA, MEXAY KOTOPHIMH  pacCIOJOXEHBl  3JIEMEHTHI
3aMeIsIonmei IpeGeHKHM ¢ IIaroM paBHBIM Y JUIMHBI BOJIHBI
9JIEKTPOMArHUTHOTO H3JIy4eHHs] CBEPXBBICOKON 4YacTOTHI, a Yy3ell
BBIITPY3KHM KaMephl HarpeBa JHEPIHEH CBEPXBBICOKOM 4YaCTOTHI
CHaOKeH JIOBYIIKOW DOHEPrMM  CBEPXBBICOKOHM  4YacTOTBI C
YETBEPTHBOJIHOBBIMU OTpa)KaTeNbHBIMH 3JIEMEHTAaMH, KpOME TOrO
YCTPOMCTBO COIEPXKHUT TepMorpaguyeckyo cucrteMy o0paboTKu
CUTHQJIOB, CHCTEMY YNpPAaBIE€HHS JJNEKTPONPUBOIOM LIHEKOBOIO
[UTaTeNsi, CHUCTEMY YIIpaBJIE€HUs DSIEKTPONPUBOJOM KOHBeHepa,
CBETOBOH Y3KOHAINpPABIEHHBIM H3NyuyaTenb U (DOTONPUEMHHK, a TaK
K€ JaTYMK TIOJIOKEHUS, NPH OSTOM BBIXOA TepMorpadH4YecKoi
CHCTEMBI COeJMHEH C TIEPBEIM BXOJOM BXOJIHOTO MHTepdeiica, BBIXO
KOTOPOTO COEIMHEH YepPe3 BBIYUCIUTENBHOE YCTPOWCTBO C BXOJIOM
BBIXOJHOTO HHTep¢elca, BTOpOi BBIXOA BBIXOAHOIO HHTepdekica
COellMHEeH C CHCTEMOHM YIIpaBlIeHHs 3JIEKTPOIPHBOJOM LIHEKOBOIO
nUTaTeNs, TPETUH BBIXOJA BHIXOJHOTrO HHTepdeiica coenHeH depe3
CUCTEeMy  YOpaBJIEHUS  YCTAHOBKOW  HU3JIyueHHUS]  JHEpPrHH
CBEPXBBICOKOH YacCTOThI C €€ BXOJIOM, YETBEPTHIA BBIXOJ BHIXOJIHOTO

uHTEepdeiica coelMHEH C CHCTEMOW YIpaBieHHs 3JIEKTPONpPHUBOAA

PCT/UA2004/000036
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KOHBelepa, Ha BaJly KOTOPOrO YCTaHOBIIEH [aTYHK I[OJIOKEHHH,
COeIWHEHHBIN CO BTOPHIM BXOJIOM BXOAHOrO MHTepdeiica, IpH 3TOM
HepBbIi  BBIXOJ BBIXOAHOTO HHTepdelca yepe3 YCTPOHCTBO
CpaBHEHHs, OJNOK BpEeMEHHOHW 3alepKKU U  (QOpPMHUPOBATEND
UMIIyJbCOB  YIpaBIE€HHS CBA3aH C  JJIEKTPOITHEBMOKIIANAHOM,
YCTaHOBJIEHHBIM TaK, 4TO OBl 00€CIeYuTh BO3MOXHOCTBIO €ro
B3aMMOMIEHCTBUSL C pa3feIUTeNbHBIM yCTPOWCTBOM IIOAAYH B
NPHEMHUK KYCKOB CHIpbSi C COIEPXXaHHEM IIOJIE3HOTO KOMIIOHEHTA
MeHee IOpOroBOro M MPUEMHHMK KYCKOB CBHIPbS C COLEpPKaHHEM
MOJIE3HOr0 KOMIIOHEHTa HE MEHee IIOpOroBOro, a BBIXOJ
doTonpueMHNKa COEAMHEH C BTOPBIM BXOJIOM YCTpOMCTBa
CpaBHEHHS.

Peinenyie 3a1au CeIbMBIM U3 TPYNIBI H300peTEHUH OCHOBAHO
Ha:

1. ®opMupoBaHMM  OOHOCIOMHONO  IIOTOKAa  COPTHPYEMOTO
KyCKOBOTO MaTepHaa;

2. IHTEHCHUBHOM M paBHOMEPHOM BO30Y)XIEHHH B IIOTOKE
TEIUIOBOT'O M3JIYYEHUS COPTUPYEMOro KyCKOBOIO Marepuajga ¢
IIOMOIIBI0  BBICOKO3HEPIreTUYECKOro  3JIEKTPOMArHUTHOrO  IOJIA
CBEPXBBICOKO# 4acTOTHI;

3. IToBeIlIEHHH TeMIiepaTypbl HarpeBa COPTHPYEMOI0 KyCKOBOIO
MaTepuaja 3a CYeT [pHUMEHeHHs TIpebeHYaTod CTPYKTYpEI
3aMeUISIOIIENR CUCTEMBI.

4. KoHTpose B IOTOKE IapaMeTpOB HABEIEHHOI'O TEIIOBOIO
U3JIy4YeHUs OT KaXJIOro Kycka, Ha OCHOBaHHMHM KOTOPBIX
ONPENENIAIOTCS 3HA4YeHUS [apaMeTpOB COPTHPOBKH (HaIllpHMep,
pa3Mep, TOJIOXKEHUE, BEC, COIAEp)KaHUE II0JIE3HOIO KOMIIOHEHTa H

T.1.);
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5. ®OpPMHUPOBAHHUU COPTHPYIOIIETO BO3/IEHCTBUS, TO3BOJIAIOLLETO
WU3MEHATh TPAEKTOPUIO [BIDKEHUS KOHTPOJIHPYEMOIro KycKa B
3aBHCHMMOCTH OT pe3yJbTaToB CPaBHEHMs 3HAYE€HWH MapaMeTpoB
COPTHPOBKH, IMOJYy4YEHHBIX B DPe3yNbTaTe KOHTPOIS, C 3a4aHHBIMU
IIOPOTOBBIMU 3HAYECHHSIMHU.

Cenpmoe wu300peTeHHE MOXKET OBITh HMCIOIB30BAHO IS
TepMorpaduuecKoi KyCKOBOH Celapalyiy Chlpbsi MPeICTaBIeHHOTO B
BHIE KYCKOB OINIPEJENCHHOr0 IpaHyJOMETPHYECKOro COCTaBa, ¢ HE
OIHOPOIHOM CIly4aifHO pacIpelelNeHHO CTPYKTypol (u3nyYecKux
B3aMOCBS3€H KOMIIOHEHT B KyCKe.

3asBaseMble H300peTeHU WIUIIOCTPUPYIOTCS CXeMaMHu, rIe:

Ha ®Pur | — mpencraBieHa cXeMa INEPBOr0 YCTPOWCTBA M
TepMOrpauyecKOi KyCKOBOH Cerapaldu ChIpbsi, €ro IepBbId
MpUMep peaju3aluy,

Ha dur 2 — mpeacTaBieHa cXeMa IIEpPBOrO YCTPOMCTBaA A
TepMorpadpuIecKkoi KyCKOBOH cemnapaliu ChIpbsi, €ro BTOPOH mpuMep
peanu3aluy,

Ha ®ur 3 — npexacraBieHa cxemMa BTOPOIrO YCTPOMCTBa IS
TepMorpaduueckoil KyCKOBOU cenapauny ChIpbs.

Ha Our 4. — npexncraBieH IpadUK U3MEHEHHMsS BO BpPEMEHH
TEMIIEpAaTypbl KOMIIOHEHTOB IIpM TEIJIOOOMEHHOM Ipolecce B
JByXKOMITOHEHTHOM KYCKE€ C HEOJHOPOAHBIM pacnpeleieHueM
KOMIIOHEHT 0 00beMy KyCKa,;

Ha @ur 5. — rpadux wu3MeHEeHUS BO BpPEMEHH paA3HOCTH
TeMIepaTyp KOMIIOHEHTOB TIpHU TEIUIOOOMEHHOM Ipolecce B
JIBYXKOMIOHEHTHOM KyCK€ C HEOAHOpPOAHBIM paclpelerieHueM

KOMITOHEHT IIO 06'I>CMy KYyCKa,

PCT/UA2004/000036
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Ha Pur 6. — rpaduk 3aBUCUMOCTH KO3((hHIIHEHTA 06BEMHOTO
3all0JIHEHHMs TI0JIE3HOr0 KOMIIOHEHTa OT MAacCOBOM MONM IIOJE3HOTO

KOMITIOHE€HTA B KOHTPOJIUPYEMOM KYCKE,

IlepBbiii cmoco6 MoxeT OBITH peanu3oBaH Ha MpUMepe
00OralleHns] KCXOMHOTO METaJJIOCONEPIKAIIETO CHIPhs, P/ YePHBIX
WIM [BETHBIX METaNOB. 3asBIeHHBIA crocob obecreunBaer
cemapalyio HMCXOOHOTO CBIPhS Ha JBa IIOTOKA: OMUH ITOTOK C
COMepKaHUEM II0JI€3HOrO KOMIIOHEHTA BBIIIE 3aaHHOTO 3Ha4YeHus, a
ApYrod IIOTOK C COAEpXKaHWEeM TIOJE3HOr0 KOMITOHEHTa HIKeE
3aflaHHOTO 3HaveHMs. Cemapalud MOXET MOABEPraTbCsi HCXOMHOE
CBIPBE MOTY4EHHOE KaK HeNOCPEACTBEHHO 110CIe 00pYLeH s TOPHOM
Macchl B LUKJIE TOPHBIX paboT NpH JOOBIYE MONE3HOr0 HCKONAeMOoro,
TaK W CBHIppe B  BHAE TOPHOH MacChl  IOABEpriueics
JOTIOTHATEIEHOMY NPOOIIEHHIO O 3aJaHHBIX Pa3MEpPOB CPEIHEro
KycCKa.

VIcXonHBIH TOTOK CBIpBSt W3 JO3UPYIOLIENO TOIPY30YHOTO
YCTPOHCTBA NOCTYMAET Ha KOHBeHep. BrlunciuTensHoe ycTpoicTBo
Yepe3 BBIXOAHOW HHTepdeic (GOpMHUpYyeT CHrHAN yHpapleHUs
YCTPOHCTBOM NO3MPOBAHHOH IIOJa4YM KycKa Ha JIEHTY KOHBelepa o
CATHal yNpaBICHHS CUCTEMOW yNPABIEHUS  3JIEKTPOIPUBOIA
koHBedepa. Kousedlep rmomaer Kycok B 30Hy Harpesa
dnekrpoMarHuTHeIM TionieM CBY, rne obecnieunBaercs, mo koMaHze
BBIYUCITUTEIBHOTO YCTPOHCTBA, HeoOxonumast MOUIHOCTb
3JIEKTPOMArHUTHOTO U3JTy4EHHS.

JlniHa BOJIHBI 37IEKTPOMATrHUTHOTO M3y4YEHHS B

KOHTPOJIMPYEMOM BEILECTBE OIIPEACNIACTCA 10 BBIPAXKEHUIO:
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A=272X (M)
(1) ;
rae:
A — [IMHA BOJHBI BT KOHTPOJIHPYEMOM BEILIECTBE (M);
X,, — riryOuHa MPOHUKHOBEHUS 3JIEKTPOMAarHUTHOM BOJIHBI B
5  BellecTBe (Mm).
C apyroi# cTOpOHBI, IJIHHA 3JIEKTPOMAarHUTHO! BOJIHBI B

BE€IICCTBC MOXET OBITH OonpenciacHa U3 BhIPAXCHUA:

14
A= 7; (m)
) ;
rae:
10 V — (a3oBas CKOpPOCTb 3NIEKTPOMAarHUTHOM BOJIHBI B JaHHOM

BelecTBe (Mm/c);
f—4acToTa 3JIeKTpOMarHUTHOrO M3my4ueHus (1 y).

Hcxona u3 (1) u (2) MOXKHO 3anucath:

=L

@) s,
15 WM, pelunB BelpaxeHHe (3) OTHOCUTENBHO X, MOJYHIHM:

X, ZL(M)

@ 7

®azoBas CKOPOCTH JIEKTPOMAarHUTHOM BOJIHBI B JaHHOH cpene

MOXeT OBITh OTIpeJiesieHa o BhIpaXkeHu1o (cM. uT. [1] cTp. 167):
v V2
(5) \/80861L‘0/'18 ( V 1+ tgzé‘e + 1) )

20 rne:




WO 2005/118148 PCT/UA2004/000036

10

15

20

28

€y - aneKkTpHYecKas OCTOSHHAs, paBHas 8,8541878-107% (d/m);

&, - OTHOCHUTENbHAA AUIJIEKTpHUYECKas NMpPOHULIAEMOCTh

BEIICCTBA,

4, - MarHUTHAA MOCTOsSIHHASA, paBHas 1,25663706-10° (I'u/m);
M, - OTHOCHTEJIbHAs MarHUTHAS IIPOHHUIIAEMOCTh BEIIIECTBA;

tgd, - TaHTeHC AUINEKTPUUECKHX TIOTEPh BEIECTRA,

IToncrasnss Belpaxenue (5) B BeipaxkeHHe (4) ¥ BBIIIOJTHUB

npeobpa3oBaHus, MOTYIHM:

X, = !
(6) f \/ 26,8, ot (1 +1g75, +1)

PewuiuB BripakeHue (6) OTHOCUTENBHO f MTONYy4HUM:

1
f=
(7) 7ZXm \/28088/’10#3( V 1+ tg2§e + 1) .

Bripaxenue (7) mpeacTaBiseT 4aCTOTY AJIEKTPOMArHUTHOM

BOJIHBI, U151 KOTOPOM aMIUIMTY Ia HAIIPSAXKEHHOCTH 3JIEKTPHYECKOTO
noJisi yMeHbluaeTcs B 2,71 pa3 npu MpoX0oXAEHUH BOJIHONW PaCCTOSHUS
110 HampaBJieHUIO0 paCIPOCTPaHEHHUs B JAHHOM BellleCTBE paBHOro X, .
Yacrora snexrpoMarautHoro CBY mons nomxkHa OBITH TaKoH,
4TOOBl 00EeCIeYUuTh NMPOHUKHOBEHHE JJIEKTPOMarHuTHeIX BosH CBY
U3NIy4eHHUs] Ha HEKOTOPYI0 MIyOMHY KOHTPOJIMPYEeMOro Kycka H, C

yueToM (7), MOXET OBITh OlpefieieHa U3 HEpaBEeHCTBA:

f<

1
® 74X, '\Egogrﬂoﬂr (W1+22°6, +1) 4y

rae:
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& r - OTHOCHUTCJIbHasd OHUIJICKTPHYCCKasl IIPOHUIACMOCTDb

MMOJIC3HOI'O KOMIIOHECHTA,

,Llr - OTHOCHUTENBbHAsA MarHuTHad IIPOHHUIAEMOCTH IIOJIE3HOTI'O

KOMIIOHEHTA;

g 5, - TaHIeHC [UINIEKTPUYECKHX IOTeph MOJE3HOIo
KOMITOHEHTA,

Ilom melicTBUEM 3HEPTrUU CBEPXBBICOKOM YacCTOTBHI NMPOHCXOMMT
HarpeB KycCKa CBIpbs 3a CYeT IomiomieHuss uM 3Heprun CBY
3JIEKTPOMArHUTHOTO TIOJIS.

VnensHas oOBEMHas MOIIHOCTh BJIEKTPOMAarHUTHOIO IIOJIA
TomIolaeMas BeIeCTBOM OIPEAENAeTCs] BhIpaXKeHUEM:

W = fre,6,Exgot,,,(Bm/ m)
©) ;

rae:

E, - npanpsxenHocts anekTpudeckoro mons CBY

B
3JIEKTPOMarHuTHOro nojs ( —);
M

Iy, - BpeMs BosneicTBuA anmekTpomarHuTHOro CBY m3nmyuenus

Ha BellEeCTBO (¢);

4 IIOBBIHICHHEC TEMIICpATypbl CIAWHUIIBI obbema BCHIECTBA 6y,ueT

OnpeaCIAThCA:

AT =Kk
( 1 0) Ce ,0 8 ;
rae:

ATg - TpeOyeMoe MOBHIIIEHHE TEMIIEPATYPa BelLleCTBa (°K);
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C¢ - tennoemxocts BewmecTsa ([Joc/°K k2);

P, - mnoTHOCTB BewecTsa (k2/am’).
VuutsiBas (9) u (10), Bpemsa HeobGxomumoe A MOBBIIUEHHS
TEMIIepaTyphl HarpeBa IOJ€3HOTO KOMIIOHEHTa Ha HEKOTOpYIo
5 TpeOyeMOIO BeJIMYHHY, MOXKET OBITH ONPEENIEHO IO hopMyIIe:
t —_— AT ) Crpr
e Eltgs
fﬂ.gogr m g r

(1)

rac:

AT - TpeOyeMoe TOBBILUIEHHE TeMIleparypa Harpesa

nose3Horo kommorenta (°K);

10 [y - BpeMs HarpeBa KOHTPONMPYEMOTO KycCKa B TMOJ€

anekTpomargsutHoro CBY uznyyenus (c);

C, - TEmI0eMKOCTH Toe3H0ro kommnonenta ([Joc/’K k2),

3
P, - IIOTHOCTB TONE3HOr0 KOMIIOHEHTA (K2/M”).

B TeueHue BpeMeHH HarpeBa fy IOJIE3HBIH KOMIIOHEHT B KyCKe

15  ChIpbS Harpeercs A0 TeMIIepaTyphl:

E:.
UO — fﬂgOgr m tgé‘r 'tH

(12) rPr °K)

rae:

O - TeMmmepaTypa HarpeBa mnosie3Horo kommoneHTa B CBY

3NEKTPOMArHuTHOM Tosie 3a Bpems Iy (°K);

20 C, - TEemI0eMKOCTb M0Je3HOro KoMnoneHnra (Jowc/’K k2),

£, - IIOTHOCTE I10JI€3HOTO KOMIIOHEHTA (KZ/M3).
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[Iyctoli KOMIIOHEHT B KyCKe CBHIpbS Harpeercs Jo0

TEMIIEpaTypbl

_ freeE, 185

T o
(13) p K)
rae:

T, - TeMIeparypa HarpeBa myctod mnopoamsl B CBY
3IEKTPOMAarHMuTHOM Tojie 3a Bpems ty (°K);

C - TemI0eMKOCTh IycToii opoasl (Jowc/’K ke);

/O - IIOTHOCTB MYCTOM MOPOIBI (K2/a’).

€ - OTHOCHTENbHAS JUAJIEKTPHIECKas MPOHHUIIAEMOCTh ITyCTOH
MIOPOJBL;

180 - Tanrenc JU3NIEKTPUUECKHX TTOTEPD IIyCTOH TOPOLBI.

Ilocne mpekpalleHHUss OEHUCTBUS SIEKTPOMArHUTHOIO IOJA
IIPOLECC TEIUIOOOMEHAa MEeXAY IOJIE3HBIM KOMIIOHEHTOM M IyCTOH

TIOpOZIO# ONHUCHIBAETCS cUCTeMOH NHbdepPEHIHANBHBIX YPABHEHHH C

Ha4vaJIbHBIMH YCIIOBHAMH UO H T o.

dU
mc —=8,k(T-U
rrdt Or( )

-

mcfzdl =S k(U -T)

a4y L

rae:
m, — Macca MOoJIE3HOr0 KOMIIOHEHTa B KOHTPOJIUPYEMOM KyCKe
(x2)

m — Macca IyCTOH MOPOAbl B KOHTPOJIUPYEMOM KYCKe (k2)
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dU
= CKOpPOCTh  H3MEHEHHs  TeMIlepaTyphl  I10JIE3HOTO
t

(0]
K
KOMITOHEHTA Tociie Harpesa (— );
4

dT o
—, - CKOPOCTb H3MEHEHM TeMIEpaTypEL I1yCTOd HOpOJBI TIOCTE
t

(¢
HarpeBa (—£ );
C

5 U - TeKyllas TeMreparypa noJie3HOro koMrnoHeHra (°K );
T - TeKylas TeMIeparypa Irycrtoi nopoas! (°K );
S, - MIomAAb TEMIO0OMeHa MEXY MOJIE€3HBIM KOMIIOHEHTOM U

6m,
IYCTOH IMOpOIOH OTpenessieTcs no Gopmyne: So = ; (m);

rae:
10 d - pa3Mep 3epHa I0JEe3HOr0 KOMIIOHEHTA (M);
k - ko3¢ duirenT TermnooTaauM mycroi nopoast (Bm/(°K-m2)),
k, - ¥Xod(pQULUUEHT TEIIo0TAa4Yu IIOJIE3HOTO KOMIIOHEHTa
(Bm/(°K-m2)).
Pernenue CUCTEMBI I depeHIuaNbHbIX ypaBHEHUH
15 TemmooOMeHa MeXIy IONEe3HBIM KOMIIOHEHTOM M IIyCTOM IIOpOJOH B

KyCKe€ UMEET BUA:

mk .c
U(t) = Ae’™ ——— A"
(15) m,kc,
— Pot . oP
16) T(t)y=A4,e™ +4,-e
rae:
Ay 4
20 1, MMOCTOAHHEIE Koatb(pnuHeHTLI ONpENENSIoTCA 10

dbopmynam:
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4 = mk.cT, + m ke, U,

a7 m ke, +mk.c

[°K]
_mke, (T, -Upy)

18) 4= m ke, + mk c

[°K];
XapakTepUCTHYECKOE YPABHEHUE:!

6km 6k, ]

p-[p+ T+ =0
(19) acp.m ac,p,

KOpHH XapaKTepI/ICTI/I‘-IeCKOFO ypaBHeHH}I p() ’ pl
0y Po =0,

6 mk k|
P == ' T {—}
21) ap, \ me ¢, )L

r

OKOHYATeNpHO, pellleHHe CHCTeMbl  IuddepeHuHanbHbIX

ypaBHenuii (14) Oyner;
mk c
U(t) = A, — = 4™
(22) m, ke,

_ P
o3y T = 4, 4, ¢

I'padyk u3MEHEHHS BO BPEMEHM TEMITEPATYypPhl IOJIE3HOTO
KOMITOHeHTa U(f) (xpuBas 56) u myctoit nopoasl T(f) ( kpusas 57)
np¥ TEIIOOOMEHHOM IIpolecce B KyCcKe € HEOAHOPOJHBIM
pacrpezie/ieHHeM KOMIIOHEHT 1o 00beMy NpecTaBeH Ha Pur 4.

YcTaHOBUBILEECS 3HAYEHHE TEMIIEPATYPhbl HArpeToro Kycka oyze

OIpenesaThes 1o GopMyJIE;

PCT/UA2004/000036
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Uo+ﬂ-%-To
m C
TU = AO = n’rl krc [OKJ;
P
(24) m kC

rae:
T, - reMneparypa KOHTPOIHPYEMOro KycKa TOCHe 3aBepIIeH s

BHYTPEHHHX TEIUIOOOMEHHBIX TPOIECCOB MeEXJy KOMIIOHEHTaMH

5 Kycka (yCTaHOBHBILAsCS TeMIleparypa HarpeBa KOHTPOJHPYEMOIO
kycka) (°K).

YuuThIBasg TO, YTO NPM PAaBHOBECHOM Temnoobmene k =k ,

m
peinM ypaBHeHue (24) OTHOCUTEIBHO m > IOy HM;

r

m (U,-T,)c,
m, (T, —Tp)e
m
10 Ilpu U3BECTHOM COOTHOLUEHUH . Maccosas [0 [IOI€3HOTO

r

KOMIIOHEHTA B KyCKE OIPEACIACTCA BBIPAXKCHUEM

0=——

m ’
—+1
mr
m

oAcTaBiIAss B KOTOpPOE€ 3HA4YCHHEC COOTHOLICHHS m MMOJIYYUM
r

BBIDAXXCHHE Ha OCHOBAaHHHW KOTOPOIO OIIPEAETIAOT KOJIHYCCTBO

15 T1ONe3HOro KOMIIOHEHTa B KyCKeE:

T, -T
0= (Zy =To)e -100%
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rae:

Q. MaccoBasi I0JIs IMOJIe3HOT0 KOMIIOHEHTa KOHTPOJIUPYEMOTO
kycka (%)

JIns onpeneneHusl YCTAaHOBHBIIETOCS 3HAYEHHs TeMIeparyphl
KyCKa, KOHTpPOIHpOBaThb €€ C IIOMOLIbI0 TepMorpaduueckoi
CHUCTEMON HeOOXOIUMO 4epe3 HEKOTOPHIH NPOMEXYTOK BpEMEHHU
ITOCJIe HarpeBa KycCKa. DTOT NPOMEXYTOK BPEMEHHU OIpelensercs
JUIATEJIFHOCTBIO TIEPEXOTHOr0 Tpolecca TEMIOoOOMEHa MexXy
T10JIE3HBIM KOMITOHEHTOM KyCKa U IIycTol nopoaoi. Bpems 3axepxku
MeXIy KOHLOM oOnydeHus sHeprueii CBU U MOMEHTOM KOHTPOJS

YCTAQHOBMBIIEHCS  TeMmmeparypbl Kycka  ONpefensercs Mo

BBIPaXXCHHIO.

Atk - 4 — aprcr(UO _TUnop)
(26) \pl ‘ 195kr (UO - To)
rac.

T _ UOCr Qnop + TOC(1 - Qnop )
Unop —
(27) g cr Qnop + C(l - Qnop)

rac.

At, - spems 3aepKKH KOHTPOJIS;

Q,wp - TIOpOrOBOE€ 3HAUYCHHE MacCOBOH [OMHM IOJIE3HOIO

KOMIIOHCHTA B KYCKE;

T,

Unop - YCTAHOBHBIIAACA TEMIIEpaTypa sl KyCKa € IIOPOrOBbIM

3HaYeHHEM MacCOBOMH J10JIH I0JIE3HOI0 KOMIIOHEHTA.
ITocne OnpcaciieHus MacCOBOH J0JIM TOJE3HOro KOMIIOHCHTA,

IIPOBEPSIEM YCIIOBHUE:

PCT/UA2004/000036
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0>0,,

B 3aBHCHMMOCTH OT IOJYYEHHOIO pe3ynbrara, KyCOK MOJaeTcs B
30HYy JIeHCTBUS YCTPOHCTBA, KOTOPOE MO KOMaHJ€E BBIYUCIUTEIEHOTO
KOMILJIEKCA OCYLIECTBISIET

cenmapanrio HCXOOAHOro ChbIppd B

5 3aBHCHMOCTH OT KOJHMYECTBEHHBIX IIOKa3areseu CoacCpXXKaHu

ITOJIC3HOI'0 KOMIIOHCHTA.

[Ipumep 1 peanmzauum crnocoba.
Kycok comepxuT aBa OCHOBHBIX KOMIIOHEHTa — MarHeTHUT H

KBapLHT, noasepraercs BosaeicTeuio CBY anekrpoMarHuTHOIO moss

10 B Teuenuu 1 cexyHna. Ouszndeckue napameTpsl 00y4aeMoro Kycka u
CBU nons nmpusenexs! B Tabnuna 1
Tabmuua 1
EIVHMLE BemecTBO
Ilapamempur
nsMmepeHnus |MarHetut |Keapuut
OtHOCHTENBHAS — JHINEKTPHYECKAs| €8 0.1
NPOHHULIAEMOCTD !
TaHreHc TUANEKTPUIECKUX NIOTEPh |- 0,4 0,009
ITnoTHOCTH Ko/ (M%) 4700 3720
TernoeMKoCTh IOx/ (°K-xr) |600 920
KoaduumenT Temnooraauu Br/ (°K-M?) [10 10
Temneparypa HarpeBa °K 283,5173 ]273,0003
HayansHas Temmeparypa °K 273
OneKTpuyecKas HalpDKEHHOCTD| 4000
CBY nons
Yacrora CBY nons Iy 2450000000
BpeMs Harpesa C 1
Pa3mep 3epHa M 0,000075
3HayeHWe yCTAaHOBUBILENCS TeMIepaTrypbl Kycka C MOpOTrOBBIM
15 conepxaHueM Tone3Horo kommoHenra 33% omnpenensercs Mo

BIpaXkeHu!o (27):
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— UOCrQnop + TOC(I - Qnop) —
P 6,0 +e(1-0,,)

_283,5173-600-0,33 +273,0003-920 - (1 - 0,33)
600-0,33 +920-(1-0,33)

=275,5572°K

t
Tlo UCTEeYEeHHIO BPEMEHM KOHTPOIS X, OIpeneNsieMOMY IO

BEIpaXKeHHIO (26):

; e 2P Ti)
|p1| 1,5k, (U, -Tp)
_0,000075- 4700-600-(283,5173—-275,5572)

1,5-10-(283,5173-273,0003)

~1lc

¢ IIOMOHOIBIO TepMOFpa(i)I/I‘IeCKOfI CUCTCMEI  OIIPEACIIAIOT

YCTaHOBUBILYIOCS TemIieparypa Kycka. Ilycte ycraHOBUBLIAsiCS

TeMIeparypa OyneT Iy =275,9 oK
10 ITo dopmyne (25) ompeznensieM MacCcOBYIO AONIO COIEpXKaHHA

IMOJIE3HOI'O KOMITIOHCHTA B KYCKE:

(I, -T,)-c

0= U, c,-T,(c,—c)-T,-c B

_ (275,9 — 273,0003) - 920 -100%
283,5173-600 — 275,9 - (600 — 920) — 273,0003 - 920

Q > Qnop

15 HUcxonss u3 MONy4YEHHBIX 3HAYE€HWH, BHUAWM, 4YTO YCJIOBHE

=36,87%

[Iposepsem ycnoBue:

BBITIOJHSAETCH:
36,87% > 33%
a KOHTPOJMPYEMBIH KYCOK CIIE€AYyeT OTHECTH K TEXHONOTHYECKOMY

IMOTOKY KYCKOB C ITOJIE3HBIM KOMIIOHCHTOM.

20 [IpumMep 2 peanusauum crnocobda.
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Kycok comepXuT ABa OCHOBHBIX KOMIIOHEHTa — TI€MarTuT H
KBapLUT, noasepraetcs Bo3neiictBiio CBY 351eKTpoMarHuTHOIO Mo
B TeueHHH 2 ceKkyHA. Pusnueckne mapaMeTpsl 061yyaeMoro Kycka v

CBUY nons npuseneHs! B Tabnuna 2

5 Tabmuna 2
EnvHMLb BemecTBo
Ilapamempeut
n3aMmepeHua |FematuTr |Kpapuur
OtHocuTenbHAs OMAJIEKTPUYECKas| 48 6 8
TIPOHHIIAEMOCTh '
TaHreHc TUANEKTPUYECKHUX N0TEPh |- 0,2 0,009
[InoTHOCTE Ko/ (m°) 5100 2660
TemnoemMkocTh Ix/ (°K-xr) |630 850
Koaddunuent rennoornaun Br/ (°K-Mm?) [10 10
Temneparypa HarpeBa °K 279,5159 [273,0590
HavanpHas TeMneparypa °K 273
OnexTpuyeckas  HalpsHKEHHOCTh B/m 4000
CBUY mons
Yacrora CBY nons T 2450000000
Bpems Harpesa c 2
Pasmep 3epHa M 0,000075

3HaueHWe yCTaHOBHBIIEHCS TeMIlepaTyphl Kycka ¢ IOPOTOBBIM
comep)kaHWeM TOJIe3HOro KoMIoHeHTa 42% omnpenensercd IO

BEIpaXkeHHIO (27):

10 T - UOCrQnop +TOC(1—Qnop) -
" 60y +e(1-0,,)

_279,5159-630-0,42 + 273,059 -850 - (1 - 0,42)

=275,3142°K
630- 0,42 + 850 - (1-0,42)

Ilo ucredyeHUI0O BpeMEHM KOHTpOIA At onpenenseMoMy IO
BbIpaXxxeHu1o (26):

4 _ aprcr(UO _TUnop) -

At, =—=
Tl LSk(U,-Ty)

_0,000075-5100-630-(279,5159 - 275,3142) _
1,5-10-(279,5159 — 273,059) -

15

10c
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C TMOMOIIBIO TepMOrpaUUecKOd CHUCTEMBI  ONPEAENSIOT

yCTaHOBMBILYIOCS Temieparypa Kycka. IlycTe ycraHoBuBLIasiCA

Temreparypa 6yzer 1y =275,2 °K
[To dopmyne (25) ompenenseM MaccoBYIO AOJIO COACp)KaHUA

5 ITI0JIE3HOI'O KOMIIOHCHTA B KYCKE:

Ty -Tp)-c _
Uy-c,—-T,(c,—c)-T,-c

Q=

B (275,2 -273,059) -850 -100%
279,5159-600 - 275,2 - (600 — 850) — 273,059 - 850

= 40,09%

TposepsieM yciosne: &> O,y

Hcxoms u3 TONY4YEHHBIX 3HAYEHWM, BUIOUM, YTO YCIIOBHE HE
10  BBIIIOJHAETCA:
40,09% < 42%,
a KOHTPOJHMPYEMBIH KyCOK CliefyeT OTHECTH K TEXHOJIOTHYECKOMY
MIOTOKY KYCKOB C IIyCTOH IIOPOLOMA.
3asBnsgeMbIii croco®  MoXeT ~ ObITh  HCIOJNB30BAaH B
15 TEXHONOTMYEeCKMX IIpPOIecCaX KyCKOBOM Cemapalié CEIpbsS IpH
oborameHuy pyq UepHBIX M L[BETHBIX METAJNIOB, TOpPHO-
XUMHYECKOTO CHIpbSl M TEXHOTEHHBIX OTXOAOB C OIpeAcIeHHBIM
rpaHyJIOMETPUYECKUM COCTaBOM KYCKOB.
BHyTpeHHHII COCTaB KYCKOB CBHIpbS MOXET OBbITh OMHApHBIM
20 (cocrosimeit u3 AByX (pa3) wium KBa3sHOWHAPHBIM H TNPEICTABIATH
co00lil TeTepOreHHYH0 MATPUYHYIO CHCTEMY MJIM TeTEepOreHHOMH
CUCTEMY  THIA  CTaTUCTUYeCKas CMeCh, C  H30TPOIHOM
(XBa3MM30TPOIHOM ) MJIH aHU30TPONTHOM MaKpOCTPYKTYyPOH.
3asgBnseMblid CIIOCOO MOXET HMCHOJIB30BaThCsl Ha HayallbHBIX

25 3Tamax B TEXHOJOrHsX oboraieHus (MpeaBapUTebHOE O0OralIeHue)
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M TIOATOTOBKA KYCKOBOTO ChHIpbS K JalbHEHlIeMy IIepeaedy,
HampuMep, AJs TpeNBapUTeIbHON KyCKOBOH cemnapalud JOOHTOro
CEHIpbS B YCIIOBHS IOA3€MHOI0 crocoba pa3pabOTKM MONE3HBIX
HCKOMAeMBIX HEMOCPENCTBEHHO Ha MecTe N00buu (B 3aboe), Ans
IpENBAPUTENIEHON KyCKOBOHM Cemapaliii HCXOOHOTO ChIphsl IIpH
riepepaboTKe TEXHOTEHHBIX OTXOAOB, a TaKXXe Ha KOHEYHBIX CTalusX
oboramieHuss B Te€X TEXHOJOTHAX, TINe KOHEYHBIM IPOAYKTOM
ofboralleHus SBIAETCS KyCKOBBIH Marepualn ¢ 3aJaHHBIMH (H3HKO-
XMMHUYE€CKUMH  CBOWCTBaMH, (ﬁanppnvlep, JOMEHHBI  KyCOK,

MapTeHOBCKHI KYCOK M T.A.).

Bropoii cnmoco6 Moxer OBITh peanu3oBaH Ha IPUMEpE
oborameHuss UCXOQHOTO METANIOCOAEPKAIIETO CBIpbs, PYA YEPHBIX
WIH I[[BETHBIX METAJUIOB. 3asBIEHHBIH crmocod obecrnedynBaer
Cerapaliio HCXOJHOIO ChIpbs Ha JBa IIOTOKA: OAMH IIOTOK C
CoJiep>KaHHUEM IOJIE3HOTO KOMIIOHEHTA BBIIIE 3aJJaHHOIO 3HA4YEeHMS, a
Opyroil MOTOK C COHEpXXaHWEM IIOJIE3HOIO KOMIIOHEHTa HHXE
3aaHHoro 3HaueHus. Cenapaniy MOXET INOABEpPrarbCsi UCXOHAHOE
CBIPbE TIONYYEHHOE KaK HEMIOCPEACTBEHHO 110CIe 00pyIIeH s TOPHOH
MacChl B IJUKJI€ TOPHBIX paboT Ipu A00bIYE MONE3HOr0 HCKOIIAaeMOro,
TaK MW Chlpbe B BHUJE TOpPHOM MAacChl MOABEprILIEHCs
IOTIOTHATENIbHOMY IPOONEHHIO A0 3aJaHHBIX Pa3MEpPOB CPENHETO
KyCKa, TaK U ChIphE€ TEXHOT€HHOTO NPOHCXOXKIECHHUS.

HcxoaHbIi TIOTOK CBIpbS U3 JO3UPYIOILIETO IOIPy304HOIO
yCTpOMCTBa MOCTYNAaeT Ha KOHBeHep. BBIYUCIUTENBHOE YCTPOHCTBO
Yyepe3 BBIXOAHOW uHTepdelc (opMHUpYyeT CHUTHAl YIIPaBICHUS
YCTPOMCTBOM [O3MPOBAaHHOW II0J@a4M KyCKa Ha JIEHTy M CHUIHal

yNpaB/IeHUs] CUCTEMOH YIIpaBJIEeHHs 3JIEKTPONPHBOJA KOHBeHepa.
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KoHgeliep momaeT Kycok B 30Hy HarpeBa ycraHoBku CBY, kotopas
obecrieudBaeT MO KOMAaHJE BBIYMCIHMTEIBHOIO KOMILIEKCA 3aJaHHOe
BpeMs HarpeBa M HEOOXOOUMYIO MOIIHOCTH 3JIEKTPOMArHHTHOIO
U3ITy4CHMS.

5 [Tocne HarpeBa KOHTPOIUPYEMOIO KyCKa B 3JIEKTPOMAarHUTHOM
CBU none, KOMIOHEHTHI KycKa, B CUIIy Pa3IM4HbBIX 3JIEKTPHUYECKHX,
MAaTHMTHBIX U TeIUIOGU3NYECKUX CBOMCTB, HarpeBaroTCs 10
pa3IUYHBIX TEMIEPATYP.

[TpuHnMas cpeqHIOI TeEMIEPATypy HarpeToro B

10 anexkrpomarsutHoM CBU nosie KOHTpONMPYEMOro Kycka Kak
0000I1IeHHBIH TapaMeTp ABYX(a3HON CTATUCTHYECKOH CMECH U 3Has
06BeMHBIE KOHIIEHTpauK (a3 B KOHTPOJIUPYEMOM KyCKe, MOXHO
OIIPeNeNTNTh CPEAHIOI TeEMIIEpaTypy KOHTPOJIUPYEMOro KyCKa I1o

BEIpaKeHHIO (CM. JIUT. [2], cTp. 683):

15 e 8= Wo B0, {(3V'I)Uo +B-v)-11, }2 4 Yol
4 4

(28) 2
rue:

V - 06beMHBIH KO3 HUIIUEHT KOHIIEHTPALIMY II0JIE3HOTO
KOMIIOHEHTA;

Ic HU3MEepeHHas CpeJIHss TeMIlepaTypa KOHTPOJIHPYEMOTO

20 xycka (°K),
0 Orey-
- TEMIIEpPATypa HarpeBa roJjie3Horo kommnoneHTa (- K);

O _ teMnepaTypa Harpesa IIyCTO OPOBI (°K);
O0bemMHBIH K03 PULHEHT KOHIIEHTPALIUH N10JIE3HOTO
KOMITOHEHTA JJIs IByX(a3HOH CTaTUCTUYECKON CMECH ONpeaensIeTcs

25 110 BBIpaXXEHHIO:
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(29) m, +m—

rac:

m, - macca ¢a3pl N0JE3HOTO KOMIIOHEHTA B KOHTPOJIUPY EMOM
Kycke (k2);

m - macca (asbl IyCTO# MOpOAbI B KOHTPOJIUPYEMOM KyCKe
(r2);

P, - TUIOTHOCTH (pa3bl MONE3HOr0 KOMIIOHEHTA B
KOHTPOJIUPYEMOM KycKe (k2/m’);

£ - INIOTHOCTH (ha3bl MyCTOM MOPOALI B KOHTPOIUPYEMOM
KycKe (k2/m’).

Pemas BeipaxkeHue (28) OTHOCUTENBHO V MOJTY4YUM BBIpOKEHUE:

2T _ UOTO

c

-2T,+U,

3(Uo _To)

(30)

ITo BeIpaxkenwuio (30), ©3MepHUB TeMIIepaTypy HarpeBa oJe3HOro
KOMITOHEHTA, ITyCTOH IMOPOJBl ¥ CPEHIOIO TEMIIepaTypy
KOHTPOJIUPYEMOTO KycKa, MOXKHO pPacCUUTaTh OOBEMHBII
KO3 (GHUIMEHT KOHIIEHTPALUH [T0JIE3HOI0 KOMIIOHEHTa B
KOHTPOJIMPYEMOM KYCKe.

ITocne narpeBa Kycka B CBY 31eKTpOMarHMTHOM TIIOJE
BBIYHCJIUTENBHEI  KOMIUIEKC (OpPMHUpPYET CHUTHal YIpaBlIECHUA
JNIEKTPOTIPHBOIOM  JUISl TIOJaYyd Kycka B  30HY JAEHCTBHUA
TepMorpaduieckoit YCTaHOBKH. BrixoaHble CUTHAJIBI
TepMorpagu4eckoii  yCTaHOBKM  4epe3  BXONHOW  HHTepdeiic

NoCTynaroT B BBIYUCIIATEJILHBIN KOMIIJICKC, KOTOprf/'I BBIYUCIIAECT
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3HaueHHe OOBEMHOro KOI(QGHIMEHTa KOHLEHTPAlKH I10JIE3HOTO
KOMIIOHEHTa Ui KOHTPOJHPYeMOro KycCKa B COOTBETCTBMHU C
(dopMyJoii (30) ¥ IPOBEPSIOT YCJIOBUE

V> Vyop
G ;
re:

Vion — TIOPOTOBOE 3HayeHHe o0O0beMHOro koddduuueHrta
KOHIIEHTpAIUY II0JIE3HOTO0 KOMIIOHEHTA.

IloporoBoe 3Ha4eHue 00bEMHOr0 KO3 (HUIIHEHTa KOHIICHTPALlUH

MOJIE3HOTO KOMITOHEHTA ONPEACTIACTCS U3 BBIPAXKEHHUA:

-T
2Tc,,, —&——Q—ZTO +U,
T Crop
Vno =
(32) ? 3(Uo - To)
rae:

Tc,,, - cpemHee 3HaueHHe TeMIEPaTYpHl KycKa C MOPOrOBBIM

3HaYE€HHEM MacCOBOM JONTH  IIOJIE3HOI'O KOMIIOHEHTA, KOTOpO€

OIpeIEIISIETCS MO BRIPAXEHHIO!

(1-9,,) kc
o+ Q k .TO

no, cr

T Crop = i
(1-9,,) kc
1+ :
Qnop kcr

[Tpu BemonHeHUH ycnosusi(31), To ecTh, KOTMYECTBO MOJIE3HOTO

U

(33)

KOMIIOHEHTa B KOHTPOJIHPYEMOM KyCKE paBHO WJIM TNpeBbIIIAET
HEKOTOpOEe [OpOroBO€ 3HA4Y€HHWE, C  BBIAEPKKOM  BpEMEHH,
HeoOXOOUMO# Ui MoJIaul KyCcKa B 30HY ACHCTBHS cenapallMOHHOTO

YCTPOHCTBa, BBIYACIUTENBHBIH  KOMIUIEKC  4epe3  BBIXOIHOM
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uHTepheic BKIIOYAET CceNapalldOHHOE YCTPOWCTBO, KOTOpOE

H3MCHACT TPACKTOPHIO IMaA€HHUA KyCKa C HOJIE3HBIM KOMIIOHEHTOM H

COOTBETCTBCHHO [JCJIMT HCXOOHOE€ CBIPhE Ha JBa TEXHOJOTHYECKHUX

IIOTOKA: - C COACPXKaHHUEM II0JIE3HOI'O KOMIIOHEHTA U Oe3 Hero.

[lpumep 1 peanmmszauuu crnocoba.

K}’COK COICP>KHUT ABa OCHOBHBIX KOMIIOHCHTA — MArHETHT H

KBapUuT, moaBepraercs Bo3zaelcTBuio CBY snekTpoMarHUTHOIO

mois B TeyeHud 1 cekyHa. @usuueckue mapamerpbl 00IMydyaeMoro

kycka 1 CBY nons npusenens! B Tabnuna 3

Tabnuna 3

EOvHULE BemecTBo
Ilapamempeul

uamepenus |MarHetut |Ksapuwut
OTHOCHTENbHAS ~ [MBJIEKTPHYECKasi| 68 01
IIPOHHUL[AEMOCTh '
TaHreHc TUANEKTPHYECKUX NOTEPh |- 0,4 0,009
T10THOCTD Kr/ (m®) 4700 3720
TennoeMkocTh Ix/ (°K-xr) |600 920
Koadduuunent Termmoornaun Br/ (°K-M°) |10 10
Temmeparypa Harpesa °K 283,56173 |273,0003
HauvanpHas TeMnepatypa °K 273
OnekTpuyeckas HanpsKEHHOCTB| 4000
CBY nons
Yactora CBY ot 'y 2450000000
Bpewms Harpesa C 1
Pasmep 3epHa M 0,000075

CpenHsisi TeMIiepaTypa KOHTPOJUPYEMOro KycKka C IOpOTrOBBIM

COOCPXXAaHUEM  ITOJIE3HOTO

KOMIIOHEHTA,

onpenensercs mo Beipaxenuto (33):

U,+

4]

Tc

QHD[I kcr °

paBHBIM

nop =

1—
(-0, ke

Qnop kc.-

0., =33%,
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(1-0,33) 10-920
283,5173 + 033 . - 273,0003
3 10 - 600
_ = 275,5512°K
(1-0,33) 10-920
1+ .
0,33 10 - 600
[Toporosoe 3HaYeHUe 00BpEeMHOI0O ko3 duneHTa

KOHLUCHTpaluur ITOJIC3HOTO KOMIIOHECHTAa |4 nop C NMOpOroBbiM

colepXaHHeM TIoNe3Horo kommoHeHTa 33% onpenensercs IO

5 BeIpaxenuio (32):

27c,, ~ Yolo _»1 1u,
T Cop
vV = =
i 3U,-Tp)

2.275,5572 - 283,5173-273,0003 273,0003 + 283,5173
275,5572

= = 0,24546483
3-(283,5173-273,0003)

ITo oxonuanuto BozneicTBus CBU o6mydeHus, ¢ MOMOILBIO
TepMOTpapuIECKOi CHCTEMBI ONPENENIOTCs CpeqHee 3HadeHue Ic
10 TeMIepaTtypsl KOHTPOJIUPYEMOI'O KyCKa, KOTOphIE B JaHHOM IIpUMeEpe
COCTaBUJIU: |
Te =275,9°K
[To d¢opmyne (30) ompenensiem 3HaueHHE OOBEMHOIO
KO3 HIMEeHTa KOHUEHTpPALMK IIOJIE3HOTO KOMIIOHEeHTa V i
15 IOAaHHOTO KOHTPOJUPYEMOTO KyCKa:

Uo-To

2T, -
= c

3(Uo—To)

—2To+Uo

2.2759 - 283’517237'52973’0003 —2.273,0003 +283,5173

= =0,27949039
3-(283,5173-273,0003)

ITposepsiem ycnosue: V > V,,,/
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Ucxons w3 mnonyyeHHBIX 3HA4YeHUH, BUIHMM, UYTO YCIOBHE
BBINOJIHSAETCS:

0,27949039 > 0,24546483,

a  KOHTPOJMpPYEMBI  KycOK  cjlexyeT  OTHECTH K

5 TE€XHOJIOTHYECKOMY IIOTOKY KYCKOB C ITIOJIEC3HBIM KOMIIOHEHTOM.

llpuMmep 2 peanusauum crocooda.

Kycok comepKHT [Ba OCHOBHBIX KOMIIOHEHTa — TreMaTHT U
KBapIUT, mnoxaBepraercs Bo3aencTBur0 CBY anekTpoMarHMTHOrO
noJis B Te4eHHH 2 ceKyHA. Pusuyeckue mapamerpsl 00Iy4yaeMoOro

10 xycka u CBY nons npuBenens! B Tabnuna 4

Tabmuna 4
. EnrHuL BemecTBO
Iapamemput
usMepeHusa [lemaTuTr |KpapuutT

OTHocuTeNBHAS  JMINEKTPHYECKAs| 48 6.8
IPOHUIIAEMOCTh
TaHreHc TU3NEeKTPHYECKUX NOTEPh |- 0,2 0,009
T110THOCTE Ko/ (m?) 5100 2660
TennoeMKkoCTh Ix/ (°K+kr) [630 850
KoadbdunueHr rennooraaqu Br/ (°K-M°) (10 10
Temnepatypa HarpeBa °K 279,5159 [273,0590
HauanpHas TeMneparypa °K 273
OnekTpuyeckas HaNpsHKEHHOCTD) 4000
CBU nosns
Yacrora CBY nomns Ty 2450000000
Bpems narpesa C 2
Pa3mep 3epHa M 0,000075

CpenHsas TeMreparypa KOHTPOJHPYEMOIO Kycka C MOPOTOBBIM

CoJep)KaHHEM TIIOJI€3HOTO  KOMIIOHEHTa, paBHBEIM  Q,,, =42%,

15 ompenensiercs no BepaxkeHuro(33):
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1—-
0020w ke
Tc,,, = Q""” ke, -
i 1-0.,) kc
i —
Qm)p kcr

(1-0,42) 10 -850
279,5159 + : - 273,059
0,42 10630

_ = 2753142°K
[, (1-033) 10-920

0,33 10 - 600

[Toporosoe 3Ha4YeHUe 00bEeMHOTO ko3¢ dunreHTa

KOHLICHTpallUA  IIOJIC3HOI'O KOMIIOHCHTA Vno C IMOoporoBbIM
P

5 conmepxaHWeM IIONE3HOro KoMIlOHeHTa 42% omnpeznenseTcs 1o

BEIpaXkeHHIo (32):

Uu.T
20¢,,, ——2=2 2T, +U,
T Crop
Viep = U, —T -
( o o)
2.2753142— 212215927309 5 73 059.4+279,5159
2753142

= =0,35103759
3-(279,5159-273,059)

ITo oxonuanuio BozueicTBUs CBY o0myueHuUs, ¢ IOMOLIBIO
10 TepMorpaduyeckoil CUCTEMBI ONPENENIIOTCS CpelHee 3HadyeHue Ic
TeMIIEpaTypbl KOHTPOJIMPYEMOTO KyCKa, KOTOpbI€ B JAHHOM IIpUMEpE
COCTaBUWJIH:
Te =275,2°K
I[To dopmyne (30) ompenenseM 3HaueHHE OOBEMHOIO
15 xo3dduurenTta KOHIEHTpPAlMK IIOJIE3HOr0 KOMIIOHEHTa V s

JAHHOI'O KOHTPOJUMPYEMOI'O KyCKa:

Py ALY M
- c -

- 3(Uo—To)
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2.2752- 2122231 5 513142795

- 275,2 = 0,33243976
3-(279,5—273.))

I[TposepseM ycnosue: V > V,,,/

Ucxons W3 mosyueHHBIX 3HA4YEeHWH, BUAUM, 4TO YCJIOBHE HE
BBITIOJIHSIETCS:
5 0,33243976 < 0,35103759,
a  KOHTPOJMpPYEeMBIH  KyCOK  cilelyeT  OTHECTH K
TEXHOJIOTHYECKOMY ITOTOKY KyCKOB C ITyCTOH OPOIOH.
3asgBiaseMblii  CcmOCOO  MOXeT ObITh  HCIHOJIB30BaH B
TEXHOJIOTHYECKUX TIpoleccaXx KyCKOBOHW cemapalud ChIpbsS IIpH
10 oboralleHHd pyA YepHBIX U IBETHBIX METAJUIOB, TOpPHO-
XUMHYECKOTO CHIpbS M TEXHOTE€HHBIX OTXOMOB C ONpeACIIEHHBIM
I'PaHyJIOMETPUYECKUM COCTABOM KYCKOB.
BHyTpeHHHII COCTaB KyCKOB CBHIpbS MOXET OBITh OMHapHBIM
(cocTosimeit M3 AByX ¢a3) WM KBa3MOMHAPHBIM M NPEICTABIATH
15 co0oif TeTepOreHHYIl0 MAaTPUUYHYIO CHCTEMY WIH TeTepOreHHOH
CHCTEMY  THIA  CTaTHCTHYeCKas  CMecb, C  H30TPOITHOM
(KBa3UHU30TPOITHOMN ) MAaKPOCTPYKTYPOH.
3asBisgeMblii CIIOCOO MOXET HCIIOIB30BAThCS Ha HAYalIbHBIX
aTamax B TeXHoJorusax  oborameHuss  (MpexBapUTEIbHOE
20 oforaiieHde) ¥ TOArOTOBKM KyCKOBOTO CHIpbS K JAalpHeHInemy
nepeneny, HalpuMep, Ul NMpeJBapUTeNbHOW KYCKOBOH cerapalyy
JIOOMTOro CHIpbS B YCJIOBUSA MOJA3EMHOro crocoba pa3paboTku
MOJIE3HBIX MCKOIAeMbIX HEMOCPEACTBEHHO Ha MecTe Ho0Buu (B
3aboe), IS MpenBapUTENbHOM KYCKOBOM cenapanii HCXOIHOTO
25 CBHIpbS TIpH TMepepaboTKe TEXHOTeHHBIX OTXONOB, a TaKXe Ha

KOHCYHBIX CTaAHuAX 0601"aH.IeHI/I$I B TE€EX TCXHOJIOTHAX, 1€ KOHCYHBIM
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NPOAYKTOM OOOTraiieHusi sBAseTCs KYCKOBBIM Martepual ¢
3aJaHHBIMH  (HU3MKO-XMMHYECKHMMH  CBOWCTBaMH, (Hampumep,

JOMEHHBIN KyCOK, MapTEHOBCKHA KyCOK H T.[1.).

Tperuii cmoco® Moxer OBITh peaJiM30BaH Ha MpUMeEpE
oborameHuss UCXOIHOTO MEeTaJIOCOAEPIKALLEro ChIpbs, PyA YEPHBIX
HIM LIBETHBIX METAUIOB. J3asBIEHHBIH cmocod obecrnieyuBaeT
cemapalMi0 HCXOTHOTO CHIphsi. Ha JBa IIOTOKAa: ONHWH IOTOK C
collep)KaHHUEM TIOJIe3HOT0 KOMIIOHEHTA BBIIIE 3alaHHOIO 3HaYeHus, a
Opyrod IOTOK C CcoOIep>KaHHeM IIOJIE3HOTO KOMIIOHEHTa HHUXe
3aJaHHOrO0 3HavyeHud. Cenapaliii MOXKET IOABEPrarbCsi HCXOAHOE
CBIpbE MOyUE€HHOE KaK HeTIOCPEACTBEHHO 110CJIe 00pYLEHHUs TOPHOH
MAacCCHI B IUKJIE TOPHBIX padoT IpH 100kIUe MOJIe3HOr0 UCKOTIAeMOTo,
TaK MU CBIpb€ B BHAE TOPHOM MacCel  IOIABEpruIeHCs
IOTIOJIHUTENIFHOMY JpOOJIEHHIO 10 3aJaHHBIX pa3MEpOB CPEOHETO
KyCKa, TaK ¥ CHIpbE¢ TEXHOTCHHOTO IIPOUCXOXKACHHUS.

HcxomHbli MOTOK CBIPhS W3 JIO3UPYIOIIErO IOTrPy30YHOIO
YCTpOICTBa MOCTyNaeT Ha KOHBeiep. BhuuciIuTebHOE YCTPOHCTBO
Yyepe3 BBIXOJHOM HHTepdeic W cHUCTeMy yNpaBleHHs (OPMHPYET
CUTHAJI yIIpaBJIeHHs yCTPONCTBOM AO3UPOBAHHOM MOJA4YH KyCKa Ha
KOHBeilep M CHUTHan YOpaBICHHS Ha CHUCTeMYy YIpaBileHUS
AJIEKTpONIpUBOJA KoHBelepa. KonBeiiep momaeT KycOK B 30HY
HarpeBa ycraHoBkd CBY, kotopas oOecneduBaeT IO KOMaHJeE
BBIYHCIIUTENBHOTO yCTpOHCTBa  HEOOXOOMMYIO MOILHOCTh
BJIEKTPOMArHUTHOTO U3ITYUYEHHSI.

CurHan c pJaTdyMka CKOPOCTH KOHBeHepa uepe3 BXOAHOMN
uHTepdeiCc MocTynaeT B BBIYUCIHTENBHOE YCTPOMCTBO, KOTOpPBIA

4yepe3 BBIXOJHOW uMHTep¢eic GpopMupyeT Takoil curHall ynpaBleHUs

PCT/UA2004/000036



WO 2005/118148 PCT/UA2004/000036

10

15

20

50

Ha CHUCTEMY YIIPaBIIEHUS 3JIEKTPOINpPHBOJa KOHBeEiepa, KOTOpPBIH
obecreynBaeT CKOPOCTh KOHBelepa HEOOXOAUMYIO JJi HaXOXXICHUA
KycKka B 30HEe OOJIydeHHs W HarpeBa >JIEKTPOMarHUTHBIM IIOJIEM
3a[]aHHOE BpeMs, KOTopoe onpenenseTcs no ¢popmyne (11)

Heobxonumast nHHEHHas CKOPOCTh KOHBEHEpHOW IIEHTHI

MOJET OBITH OIpeziesieHa 1o hopMyIe:

ty .
(34) 7l
rae:
L, - >xBuBanenTHbIH NHHEHHBIH pasMep 30HE ob6nyuenus CBU

3JICKTPOMAarHMTHBIM IIOJIEM B/IOJIb BEKTOPa CKOPOCTH KOHBeﬁepHOﬁ

NeHTHl ( M);

Ly - HeoOXouMoe BpeMs BO3JIeUCTBUSA CBY
3JIEKTPOMarHUTHOrO TMOJNS Ha KOHTPOJIHUPYEMBIH KYCOK, KOTOpOe
omnpezenseTcs Mo BeIpaxxeHuro (11) (c).

Kycoxk cpippsi, cOCTOAILIMI U3 MTOJIE3HOTO0 KOMIIOHEHTA U ITyCTOH
nopojs! o6my4aercss CBY a1eKTpoMarHUTHBIM IOJIEM.

3a cuer nmoromeHus CBY sHeprvm BeleCTBOM KyCKa, €ro
CpeIHss TeMIlepaTypa, 3a BpeMs HarpeBa, MOBBICUTCS Ha BEIUYUHY

OIpPEACTIAEMYIO 10 BBIPAXKEHHUIO!

_ fﬂE;gOgcptgé‘cp .

AT, .
(35) o Lo CK)

rae:

pcp

Ke
- cpeJHsAs IIOTHOCTh BEIeCTBa KycKa (— )
M
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C
¢ - cpedHsAs YylHenbHasd TEIUIOEMKOCTH BelIeCTBa KyCKa
°K -xe
&
P - CpenHss OTHOCUTEJIbHAs JHADJIEKTpUYECKast

NPOHHUIACMOCTE BEIIECTBA KYCKa,

5 tgéCP - cpelHee 3Ha4YeHHWE TaHreHCa AMAJIIEKTPUYECKUX IMOTEPh
BeIlleCTBa KyCKa;
Cpenusisi TUIOTHOCTH BEWIECTBA KyCKa OIpeleNsercs IIo
BEIPa)XEHHUIO:
= M Ke
Py = v =
(36) « [
10 rxe:
M - macca xycka ( x2)
V. - o6bem xycka ()
B cBoro ouepens,;
M=m,+m [x]
15 rne:
M, - Macca MoJIe3HOro KOMIIOHEHTa B Kycke ( k2);
m - Macca ITyCTOM MOpOJbI B Kycke ( k2).
O6bveM Kycka Oynet
Vo=V, +v [a';
20 rpme:

V, - 06beM I0JIe3HOTO KOMIIOHEHTa B Kycke (’);

V - 06’beM IIyCTOM MOPOIB! B KycKe ().
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OO6BeMBbI MONIE3HOTO KOMIIOHEHTa M IyCTOM IIOPOABI B KYyCKe

MOXKHO BBIPA3UTh 4Y€PE3 UX MACChl U MJIOTHOCTH, TOI' Aa:

m m

y =—-. y=—

P, p

C y4eToM BbIllie CKa3aHHOIO, Cpe/IHsS TUIOTHOCTh KycKa OyJer

OIPEACIIATHCA MO BBIPAXEHHUIO!

m
p.p| —+1
m
Py =" Ke
(37) pm’+pr [* ]

Cpemmx TCIUIOEMKOCTh BeIIECTBA KYCKa OIIpPEACIACTCA U3

BBIPaXKEHHS:
c,M=cm, +cm

OTKyJa:

¢, = c,m, +cm [_&M_}
(38) m,tm LK ke

Oueprus CBY aneKTpomarHHTﬁoro MoJis, 3aTrpadyeHHas Ha
HarpeB eOWHMUIIBI O0beMa BelleCTBa KOHTPOIMPYEMOro KyCKa B
€JIMHHUIly BPEMEHH, ONPEENSETCS BEIpaXKEHHEM:

pcp = ﬂ;gogcptgé‘cp
(39) [ Bm ]

Onepruss CBY 35eKTpOMarHuTHOrO IIOJIA, 3aTpadyeHHas Ha

Harpe€s BCEro o0beMa MOJIE3HOr0 KOMIIOHEHTa KOHTPOJIUPYEMOT'O

KyCKa B €IMHHIY BpEMEHH, ONIPEACIIAETCS BhIpaXKEHHUEM!

P, = nfE £,6,86,v, = HfE,£,8,120, LZL [ Bm ]
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Oueprus CBY a21eKkTpOMarHUTHOrO mnois, 3aTpayeHHas Ha
HarpeB Bcero obobeMa IycTOH MOpOAbl KOHTPOJIHPYEMOIO KycKa B

CIMHULY BPEMECHH, ONIPEACIIAECTCS BRIPAXXKCHHEM !
P, = nfE2s,s1g 6v = nfE 26,518 5 -
 =nfE , g,6tg 0v = nfE , £,&1g —p— [ Bm ]

5 Ouneprus CBY 31exTpOMarHUTHOrO IOJs, 3aTpayeHHas Ha
HarpeB Bcero o0beMa BELECTBAa KOHTPOJIMPYEMOTO KyCKa B €IUHHULLY

BpPEMCHH, ONIPEACIISACTCS BhIpAXEHUEM:

m m
P=P +P =nfEle,| g5, ——+¢€tgd —
’ P, p ) LBm]

Torpa, sHeprus CBY 351eKTpOMarHMTHOrO IOJs, 3aTpayeHHas
10 Ha HarpeB eAMHHUIBI 0OBEMY BElLIECTBa KOHTPOIUPYEMOI'o KyCKa B

CAWHHUIlY BpEMECHH, 6yneT OINpEeACISACTCA BBIPAXXCHUEM.

p £,120, ™y £tgo s
2 P, %
=——=7gfE g,
pc‘p vr+v fEm 0 mr+ﬁ1_ [Bm],
P, P
170178
m
€180, ——p +etgp,
pcp = ”fE‘:zgo ’
(40) m’ p+p, [ Bm ]
15 CpasuuBas BoipaxeHus (39) u (40), MOXHO IIPUHTH K BBIBOAY,
9T0:
m
£,186, —-p +¢eighp,
tgd, = &
gcp 54 cp mr
(41) p+p,

m
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Bripaxenne (41) mpencraBnser cobol  daktop MOTeEph

BEIECTBA KOHTPOJIMPYEMOTO KyCKa, BBIPR)XEHHOIo yepe3 (aKTopbl

noTeps nolnesHoro kommnounenta &,I8 O, u nycroii moponsl €18 o

m
¥ r

H COOTHOIIIEHUA MacCC ITOJIC3HOI'0 KOMIIOHCHTA H IIyCTOH ITOPOABI
m

B KOHTPOJIMPYEMOM KYCKe.

IMoacrasnss B popmyiny (35) Beipaxenus (37), (38) u ((41), u
BBITIONIHSASL ~ COOTBETCTBYIOLME  IpeoOpa3oBaHMs,  IOTy4YHMM
BBIpQXEHHE IS CpeOHEro  MOBBILIEHHUA  TEMIepaTypshl

KOHTPOJUPYEMOI0 KycKa:

mr

£,120,
AT, = nfE ety - AL

m
(42) p.plc,—L+c
m

p + etgop,

W3Mepsis CpelHIOI0 TeMIepaTypy KOHTPOIHPYEMOIo KycKa,

npenBaputensHo Harperoro B CBY snekTpoMarHMTHOM mole, H3

m
4
BbIpaxkeHHs (42) MOXXHO OIpENennTbh COOTHOIUECHHE >~ Macchl

TMIOJIE3HOTO KOMIIOHEHTAa K Macce IIyCTOH NOPOABI B 3TOM KYCKE.

IIpu BBIXOZE U3 30HBI OOJNYYEHHs DIEKTPOMArHUTHBIM I10JIEM
KYCOK TOMajaeT B 30HY AEUCTBUs TepMorpapuyecKkoil cucTeMi, rae
ONpEAESIOT CPENHIO TeMIlepaTypy HAarperoro Kycka IIyTeM
(MKcallMy KapTUHEI €70 TEIJIOBOI0 U3ITy4YeHUS.

BrixogHple cuUrHansl TepMorpauueckold YCTaHOBKHM uepes
BXOJIHOW HHTep(eiic MOCTyNaOT B BEIYUCIUTENBHOE YCTPOUCTBO.

[Tpu KoHTpOJIE TeMIepaTypsl ¢ TOMOLIBIO TepMOorpaduieckoi
YCTaHOBKH, (UKCUpOBaHHasi KapTHHA TEIUIOBOTO  M3JIyYEHHs

Harpe€Toro KOHTpOJIHUPYEMOro KyCka NMpeacTaB/Isi€T KapTy TEIJIOBBIX
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touexk. Kaxmas Touka (UKCUPOBAaHHOW KapTHUHBI TEIUIOBOIO
U3JIy4eHHs COOTBETCTBYET NOCTATOHYHO MaJloMy (3JIeMEHTapHOMY)
y4acTKy KOHTponupyemoro kycka. [loaTtoMy, Ttemmeparypy Ha
3JIEMEHTAapPHOM  yYacTKe KOHTpPOJA KyCKa MOXHO  CYHTaTh
OJJMHAKOBOM.

Torpa, cpenHss MpeBbILIEHHE TEMIIEPATyPa BCErO KyCKa MOXET

OBITh OIpe/iefieHa 10 BBIPAXEHHIO:

N
Azjz——L—~§:AL-A&_

N
> As, = ’

i=l

rac:

i - mIomans 3JIEMEHTApHOT0 YYacTKa, COOTBETCTBYIOLLAsS
TOYKe (PUKCHPOBAHHON KapTUHHBI TEIUIOBOIO M3IIyYEHHUSI HarpeToro

KOHTPOJIMPYEMOTO KYCKa;

AT, - npeeblenne TeMmeparypa TOUKH (MKCHPOBAHHOM

KapTHHBI TETUIOBOTO U3JIyYeHHs HArPETOr0 KOHTPOIUPYEMOTo KyCKa;

N

- YHUCIO TOYECK q)HKCHpOBaHHOﬁ KapTUHBI TEILUIOBOTO

H3JIY4YEHHUsI Harp€Toro KOHTpOJIUpPpYyEMOI'o KyCKa.

Wi, ecnmu AS; cOOTBETCIBYIOT ONMHAKOBEIM MO pa3Mepy

3JIEMEHTAPHBIM Y4YacTKaM KOHTPOJIHUPYEMOIro KYyCKa, TO cpenHss
TEMIIEpaTypa BCEro KyCka MOXET OBITH onpeaciicHa 1o BeIPAXKCHHUIO!
1 N
AT, = —-> AT,
N i=1

(43)

mr
PeruuB BeipakeHHe (42) OTHOCHTENBHO —, MIOJIy4aeM:
m

PCT/UA2004/000036
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m, _ ﬂfE;tHgogtgé'pr - AT.p,pc
(44) m Tcp’pcr _—”fE:ltHgOgrtgérp

Conepxanue (MaccoBasg [oisl) HOJE3HOIO KOMIIOHEHTa B

KOHTPOJIUPYEMOM KYCKE OIPEACIACTCA BBIPAXKCHUEM!

M
s

IMoncrapnsist B BeIpaxeHHe (45) BeipakeHue (44)M BBINOJIHHB
HeoOxoaumble TMpeoOpa3oBaHus, NMONYyYUM GOPMYIy ONpeleleHUs

MacCOBOM JIOJIH I10JIE3HOTO KOMIIOHEHTA B KYCK€:

p,Ae

46) 0= e - pe,

rac:

Ae= 7?7'E3,5051g oty —AT.pc - BcroMoratenbHbIi rapameTp
IIyCTOM NOPOABIL,

Ae, = nfE, £,6,180,t,; —AT.p,c, -  BcnomoratenusIi
rapaMeTp IMOJIE3HOrO KOMIIOHEHTa,

Ha npaktuke, HCXOAS W3 KOHKPETHBIX CBOMCTB I10JIE3HOTO
KOMITOHEHTa ¥ IyCTOM MOpPOABI M HUX COOTHOLICHWMH, ITapaMeTpOB
KOHTPOJIHPYEMOro IOTOKA, YyBCTBUTENBHOCTH M OBICTPOJCHCTBHS
NPUMEHSAEMBIX YCTPOWCTB KOHTpPOJIA TeMIIepaTypbl, BBIOHpast
4acToTy W HampspkeHHocTh CBY aneKTpoMarHUTHOrO ToJs, BpEeMs
o0y4eHus, TAKTUKY KOHTpOJs (OXHO TOUYEYHBIH, ABYX TOUYEUHBIH W
MHOTOTOY€YHBIN KOHTPOJb) MOXXHO [OCTHYEL TpeOyemMoill TOYHOCTH

I(YCKOBOf/'I cenapannu CbIpbs B IIOTOKE.
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2 Qnop

PCT/UA2004/000036

C BBIJIEPXKOH BpEMEHH, HEOOXOMUMOM I IMOJaYu KyCKa B 30HY

NeNCTBYS, BEIYMCIUTENBHOE YCTPOMCTBO Uepe3 BRIXOJHOH HHTEPQENC

BKIIIOYACT MCIOJHHUTEIBHBEIX OpraHoB cCenapalMOHHOTO yCTPOﬁCTBa,

KOTOPBIE HU3MCHSIOT TPACKTOPHIO JBHXKEHHS KyCKa C IIOJIE3HBIM

KOMIIOHCHTOM, 4Y€EM H obecneuyuBaeTcs pasacieHue Ha IMOTOKH KyCKOB

coepxKamux U HE COACPKALINX NOJIE3HBIM KOMIIOHEHT.

Npumep 1 peanmsauum crocoda.

KyCOK COACPXHUT OBa OCHOBHBIX KOMIIOHEHTa — MArH€THT H

KBapuuT, nojasepraercs BozfedcTBHi0O CBY 31mekTpoMarHUTHOIO

nons B TeueHuH 1 cekyna. ®usmueckue mapameTpsl 00iydaeMoro

kycka 1 CBY nons npusenenst B Tabnuua 5

Tabnuua 5

EnmMHMUE BemecTBO
Ilapamemput

namepeHus |(MarHetut |Ksapuut
OtHOCUTENbHAA — OHIIEKTpHYECKast| 68 0,1
NPOHHIIAEMOCTh
TaHreHc JUINEKTPUYECKUX NIOTEPh |- 0,4 0,009
TI0THOCTB Kr/ (m*) 4700 3720
TennoeMKoCTh Ix/ (°K-kr) [600 920
Koaddunuent rennoornaun Br/ (°K-M*) |10 10
Temmneparypa Harpesa °K 283,56173 |273,0003
HauanpHas Temneparypa °K 273
JneKkTpudeckas HanpsHKEHHOCTD b / 4000
CBUY nons
Yacrora CBY nons Ty, 2450000000
Bpewms HarpeBa C 1
Pa3smep 3epHa M 0,000075

HOpOFOBOC CONECPXAaHHUEC II0JIC3HOIO KOMIIOHEHTa IIPpUHHUMAEM

0, =33%.
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C nomolpl0 TepMOrpaduyeckol CHUCTEMBI  OINPENEIAIOT

CpemHIOIO TeMmeparypa Kycka. Ilycte cpenHsss Temmeparypa

KOHTPOJHpPyeEMOro Kycka Oyner Tc=275,9 °K, a cnenoBartenbHo,

NpeBHILIEHNE TEMIIEPATYphl HarpeBa Oy IeT:

AT, =Tc—Tn=2759-273=29 °K;
rae

TH - pauvaneHas TemmepaTypa KOHTPOJHPYEMOIO Kycka (CM.
Tabnuua 5).

ITo dhopMmyne (46) ompezenseM MAacCOBYIO JOJIO CONEPXKaHHA
TI0JIE3HOTO KOMIIOHEHTA B KyCKe:

p,Ae

- p,Ae — pAe, >

rac:

2
Ae=rfE g,etgdt, — AT, pc =
=7-2,45-10° - 4000* -8,85419-107'*-0,1-:0,009-1-2,9-3720-920 =
=—9923978,643

- BCIIOMOraTeNbHbIN napaMeTp IIyCTOH MOpOosl;

Ae, = ofE,£,6,15,t, — AT p,c, =
=m-2,45-10° - 4000% -8,85419-107* - 0,1-0,009-1-2,9-3720-920 =
=21480799,89
- BCTIOMOTaTe IbHBIN apameTp MOJIE3HOTO KOMIIOHEHTa,;

0 4700 -(-9923978,64 3) -100% 36.86%
= = N (V]
4700 -(-9923978,64 3) — 3720 -(21480799,8 9)

HpOBepHeM YyCJIOBHE! Q > Qnop

Hcxons wu3 ITOJIYYEHHbIX 3HaquHfI, BHAWM, 4YTO YCIIOBHE

BBITIOJIHACTCA .

PCT/UA2004/000036
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KyCOK

clenyeT

PCT/UA2004/000036

OTHECTH K

TEXHOJIOTUYECKOMY ITOTOKY KYCKOB C ITOJIE3HBIM KOMIIOHEHTOM.

[Ilpumep 2 peayusauum crnocoba.

KyCOK COOCP>XUT JBa OCHOBHBIX KOMIIOHEHTa — T€MAaTUT H

KBapuUMT, moxBepraercs BosfeiictBuro CBY 31eKTpoMarHUTHOrO

noys B TeyeHHH 2 cexyHA. Pusnueckue napameTpsl 00IydaeMoro

kycka 1 CBY nons npuseniens! B Tabnuna 6

Tabnuua 6

EnnHuue BeuwecrBo
Ilapamempuol

nsmeperHusa |l'emaTuTr |[KBapuut
OtHOocHTeNbHAS  JMDJIEKTPUYECKas| 48 6.8
IPOHUIIAEMOCTD
TanreHc TUINEKTPUYECKHX IIOTEPD |- 0,2 0,009
InoTHOCTD Kr/ (M) 5100 2660
TenmoeMKoCTh Ix/ (°K-kr) |630 850
KoabduuueHt Temnoorauu Bt/ (°K-M%) |10 10
TeMnepatypa Harpepa °K 279,5159 |273,0590
JluanexTpudeckas NOCTOIHHAS O/M 8,8541878E-12
HavaneHas TeMnepaTypa °K 273
DneKTpruyecKas HanpsOKeHHOCTh| p /, 4000
CBY nons
Yacrora CBY nosns Ty 2450000000
Bpewms Harpesa c 2
Pa3mep 3epHa M 0,000075

IToporoBoe conep)kaHue IMOJE3HOTO KOMIIOHEHTa NPHHUMAaeM

Qnop = 42%'

C noMoupr

CpEeINHIO TemIeparypa Kycka.

TepMorpaduyecKoi

CHUCTCMBI

OIIpCACIIAIOT

HyCTL cpeanssd TeMneparypa

Kontponupyemoro kycka Oyaer Tc =275,2 oK, a cnemoBatesibHO,

NPEBBIMICHUE TEMIIEPATYPBI HAIrpeEBa 6yz[eT:
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AT, =Tc—-Tu=2752-273=2,2 %;
e
Th - pavanpHas TeMmmepaTypa KOHTPOJNHMpPYEMOTO Kycka (cM.
Tabnuua 6).
5 [To dopmyne (46) ompexnensieM MaccOBYIO AONIO COIEPXKaHUA

ITOJIEBHOI'0O KOMIIOHCHTA B KYCKE:

__ pde
p,Ae — pde, >
rae.
2
Ae=nfE g,etgot, — AT, pc =
10 =7-2,45-10° - 4000* - 8,8541878-107"* - 6,8-0,009-2 -2,2-2660-850 =

=—4840735,4

- BCTIOMOTaTesIbHBIN NapamMeTp IyCTOH NOPOIb;

2
Aer = 7y(EmgOgrtg§rtH —ATCpr r =
=7-2,45-10° - 4000* -8,8541878-107"2 - 48-0,2-2—-2,2-5100-630 =
15 =13867023,45

- BCIIOMOTaTeJIbHBIN napaMeTp NnNoJ€3HOro KOMIIOHCHTA;

5100 - (—4840735,4 )-100°
0- (—4840735,4)-100%  40,09%
5100 - (—4840735,4) — 2660 - (13867023,4 5)

Q > Qnop

I/ICXOI[H U3 TIOJYYCHHBIX 3Ha"IGHI/Iﬁ, BUJIHUM, 4YTO YCIIOBUE

IIpoBepsiem ycinoBue:

20. BBINIOJHSETCA:
40,09% < 42%
a KOHTPOJIUPYEMBIN KyCOK cienyer OTHECTH K

TEXHOJIOTHICCKOMY IOTOKY KYCKOB C IT0JIE3HBIM KOMIIOHEHTOM.
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3asBiseMblii  COCO0  MOXeT  ObITh  MCIONB30BaH B
TEXHOJIOTHYECKMX TMpOLECcaX KyCKOBOM Cemapaldd ChHIpbs IIpH
oboramieHud pyd YEPHBIX U LBETHBIX METALIOB, TOPHO-
XHUMHYECKOTO CBHIpbSi M TEXHOTEHHBIX OTXOHOB C OIpeJesIeHHBIM
I'PaHyJIOMETPHYECKHUM COCTABOM KYCKOB.

BHyTpeHHHII COCTaB KyCKOB CBIpbS MOXET ObITh OHWHApHBIM
(cocrositeid U3 ABYX (a3) WIM KBa3UOMHAPHBIM M IIPENCTaBIATH
coboii reTéporeHHylo MaTpU4YHYIO CHUCTEMY WM TeTepOreHHOMN
CHUCTEMy  THINIa  CTaTHUCTHYeCKas  CMeCh, C  H30TPOIHOM
(XBa3MM3OTPOIHOM ) MAKPOCTPYKTYpPOH.

3asBisieMblit cioco0 MOXET HCIIONB30BaThbCcs Ha HadaJlbHBIX
Tamax B TEXHOJOrWsAX  oforamieHus  (mpeaBapUTENbHOE
oboramieHue) ¥ TMOATOTOBKH KyCKOBOIO CBIphS K HaJibHEHIEMY
nepeneily, HallpuMmep, Uil NpeNBapUTENIbHON KYyCKOBOM cellapalMH
IOOMTOrO ChIpbS B YCJOBHS IOA3€MHOro crocoba pa3paboTku
TIOJIE3HBIX MCKOMAaeMbIX HEMOCPeACTBEHHO Ha MecTe J00buM (B
3a00e), IUId TpeIBapUTENbHONH KyCKOBOHM cenapaliil HCXOJHOTO
CHIpbSl TpH TlepepaboTKe TEXHOTEHHBIX OTXONOB, a TaKXe Ha
KOHEUYHBIX CTAaIHAX 00OrameHus B TeX TEXHONOTHUSX, I/ie KOHEUYHBIM
OpOAYKTOM o0oramieHusi SBISeTCd KyCKOBBI Marepuan C
3aJaHHBIMM  (PU3UKO-XHUMHUYECKUMHU  CBOWCTBaMH, (HaIlpUMED,

JIOMEHHBIH KyCOK, MapTEHOBCKHI KyCOK U T.[I.).

YerBepThiii cmocod MoxeT OBITH peaqu3oBaH Ha HpHUMEpPe
oforaleHus: ICXOAHOro METANIOCOAEPKAIIETO CHIPhs, PYA YEPHBIX
WA IBETHBIX MeETaJUIOB. 3asgBIEHHBIA CIIoco0 obecreunBaeT
Cernapanyio HMCXOMHOIO CHIPhS Ha JBa IIOTOKA: OAWH IMOTOK C

COACPKAHUEM ITIOJIE3HOTO KOMITOHEHTAa BBIIIC 3aJaHHOIO 3HAYEHHA, a

PCT/UA2004/000036
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Ipyroll TOTOK C COAEpXKaHHMEM IIOJE3HOr0 KOMIIOHEHTAa HHXe
3aflaHHoOro 3HavyeHus. CenapalM MOXET IOABEPrarbCsi HCXOMHOE
CHIphE MONyYEHHOE KaK HeMOCPEICTBEHHO M0ce 0OpylleHHs TOPHOH
MAacchl B LIUKJIE TOPHBIX paboT MpH 100bIYE MONE3HOTO UCKONAEMOTO,
TaK M Chipbe¢ B BHAE TOPHOM Maccel IOJABEpriIEHC
JIOTIOJIHUTENIBHOMY JpOONEeHUI0 [0 3aJaHHBIX pa3sMEpPOB CPENHETO
KyCKa, TaK ¥ ChIphE€ TEXHOTEHHOTO IIPOUCXOXKIAECHHS.

HcxonaHplli MOTOK CBHIpES M3 JO3UPYIOLLENO IIOTPY304HOIO
yCTpOMCTBa NMOCTYNaeT Ha KOHBelep. BerunciaurenbHoe yCTpOHCTBO
yepe3 BBIXOAHOW wuHTepdeiic GopMupyeT CUrHaN YNpaBIEeHUS
YCTPOMCTBOM JO3MPOBAaHHOM IOAAaYM KycKa Ha JICHTY M CHTHAl
yOpaBlieHHs CHUCTEMO# YINpaBi€HUs DJIJIEKTPOIPHBOAA KOHBelepa.
KomnBeiiep momaeT Kycok B 30Hy HarpeBa ycraHoBkd CBY, xotopas
obecrnieynBaeT MO KOMaHAE BBIUUCIUTEIBHOIO yCTPOHUCTBA 3aJaHHOE
BpeMsi HarpeBa M HEOOXOJUMYI0 MOIIHOCTH 3JIEKTPOMAarHHTHOTO
U3ITy4EeHUS.

Kycoxk cbIpbsi 00JTy4aeTcs 31eKTpPOMarHUTHBIM T10JIEM YaCTOTOM

f , COOTBETCTBYIoIIeH ycnosuio 1o ¢opmyre (8), ¢
HaTPSHKEHHOCTBIO Em B TeueHHWe BpeMeHH !y , onmpenenseMoMy o

BeIpakeHHto (11). Yacrorta f , HaIlpsOHKEHHOCTh Em CBY

3NEKTPOMAarHUTHOro mojs W Bpems  Bosnedcteus  CBY

OJIEKTPOMArHuTHOI'O I10JIs { H MOI'yT BBI6I/IpaTBCﬂ H M3 JpYyrux
TEXHUYECKUX HIIH TCXHOJIOI'HYCCKUX yCHOBHﬁ.

3a BpeMsi HarpeBa IIOJIE3HBI KOMIIOHEHT Harpeercs Mo

TeMIIEpPaTy pbl U o , omnpenenseMoit mo Beipaxenuio (12), a mycroi

PCT/UA2004/000036
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KOMIIOHECHT I0 TeMnepaTypbl T o, onpe,uenﬂeMoifI 1o BI)Ipa)KCHI/IIO
13).

[Tocne nperameHI/m I[eﬁCTBPISI 3JICKTp0MaFHI/ITHOFO oJIA
npouecc TGHJIOOGMCHa MEXAY IIOJIC3HBIM KOMIIOHCHTOM H HYCTOﬁ

MIOpPOJIOH OIUCHIBAaeTCA CHCTEMOH Iu(depeHInaIbHbIX ypaBHEHUN

(14) c HayaNnBEHBIMU YCIOBUSIMH Uo ul, 0:

Pemenue cucreMbl auddepeHUUanbHBIX ypaBHEHHM 7S

HarpeBa Kycka cornacHo (16) umeer BUI:
T(t)=A,+ A4, -e™

Vcnions3ys pasnoxeHHe OSKCIHOHEHIHMATPHOH GYHKIMH B
CTENEHHOM pAA W OrPAaHWYMBIINCH WIEHAMH H -TO TOpAAKa
(HampuMep, TPETLETO MOpsAiAKa), MPeACTaBUM pEIIeHHE CHUCTEMBI B

BHIE:

Ap? , Ap
T(t)= Ay + A, +A,pt + ‘5‘ 24 D8 g

47 | 6 , AJIA
T(t)=X, + X t+ X t* + X, 0°
(48)
rae:
Ay, 4, p, - TIOCTOSHHBIE KO3((ULMEHTE ONpEAEAIOTCS

cornacHo Beipaxxenuid (17), (18) u (21). Mnu, nepecraBngs Maccy

qepe3 COOTBeTCTBy}OHII/Iﬁ 00BeM U TUIOTHOCTH KOMITIOHEHT, ITOJIYYHUM:

A4, =T, -4
(49)
T,-U
Al — 0 0
cpk,(V —v)

c,p kv

PCT/UA2004/000036
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6 kv k

= — — - +
P epr =) " ep,

r

(1)
Tak kak, B ypaBHeHue (48) BXOAAT YETBIPE COCTABIAIOLIMX,
KOTOpble HEOOXOAMMO HAaNTH, COCTaBIfETCA CHCTEMA U3 4YeThIpeX

ypaBHeHHUit (52) s YeThIpeX HeCOBMAJAIOMX MOMEHTOB BPEMEHHU
(T(t)=X,+ X, t,+ X, 11+ X,-t
<T(t2)=Xl+X2-1‘2+X3'1,‘§+X4-t§
T(t,)=X,+X, t;+X,-t:+X,-1;

52
()gﬁgzxﬁX¢Q+X,ﬁ+X,ﬁ

rie:
T),T(t,),T),T@k,) - CpeaHss TeMIiepaTypa Kycka,
oInpeJeeHHas B MOMEHTHI BpeMEHH! Listystyty,

PemuB cuctemy ypaBHeHMi(52) oTHOCUTENBHO X, X,,X;,X,, H

2X,
X2

YYHUTBIBAA YTO OTHOLICHHUE =D , 1 TIpH U3BECTHOM BBLIPpa’>XCHHUH

IS KOPHS  XapaKTEPUCTHYECKOTO  YpaBHEHHs, OIpeleNsieM
K03 (HHUIIMEHT 00BEMHOTO 3aIIOJHEHUS MOJIE3HOr0 KOMIIOHEHTA AJIs
KOHTPOJIUPYEMOTO KycKa:
KV: cp(X3acrpr +3X2kr)

cp(Xyac,p, +3X,k,)-3X,c.p.k ’

(53)
U ITPOBEPAIOT YCIIOBHE

Kv>Kv,,
4 ;

rae:
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Kv,,, — mnoporoBoe 3HauyeHue Kod(pdHULUMEHTA OOBEMHOrO

3aroJIHEHUS [T0JIE3HOIO KOMIIOHEHTA.

B 3aBHCUMOCTH OT NOJYYEHHOTO pe3y/bTaTa, KyCoK Moaaercs B
30HY JEHCTBHUs YCTPOWCTBA, KOTOPOE MO KOMaHJe BEIYUCIUTENIEHOIO
KOMIUIEKCA OCYILIECTBJISET Cerapalyio HCXOAHOro  Chipbsi B
3aBUCUMOCTH OT KOJNMYECTBEHHBIX IIOKa3aTejed CoaepkaHus
I10JIE3HOTO KOMIIOHEHTA.

['paduk 3aBHCHUMOCTH KO3((HIMEHTA 00BEMHOrO 3arlONHEHMS
MOJIE3HOTO KOMITOHEHTa OT MAacCCOBOM JOJH IOJE3HOTO KOMIIOHEHTA B
KOHTPOIMPYEMOM Kycke mpefcraBieH Ha Pur 6, xpusas 59. Touka
60, COOTBETCTBYeT IOPOTOBOMY  3HAuUCHHI0  KO3(duumeHTa
0OBEMHOTO 3arlONTHEHMs] TIOJE3HOTO KOMIIOHEHTa, a Touka 61,
COOTBETCTBYET TeEKyLIeMy 3HA4eHHI0 Kod(dunueHta 00BEMHOIO

3alI0JIHEHU A TIOJIC3HOTO KOMIIOHEHTA.

MpuMmep 1 peanmuzauum crocobda.

Kycok comep>XuT ABa OCHOBHBIX KOMITOHEHTa — MAarHeTWT W
KBapLUT, nojsepraercs Bo3fedcTBuio CBY anmekTpoMarHMTHOrO
rons B TeueHuu 1 cexyna. Ousznyeckye IapaMeTpbl 00J1y4aeMoro

kycka 1 CBY mosst npuenens! B Tabnuua 7
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Tabnuma 7
EOovHMLE BemecTBo
Tlapamemput
M3MepeHns MarseTur Kesapuur
OTHOCHUTEIbHAS
JU3JICKTpHYECKast - 68 0,1
MPOHHIIAEMOCTh
TaHrenc OH3NEKTPHYECKHX| 0,4 0,009
0TEph
I110THOCTE Kr/ (M) 4700 3720
TennoeMkocTh Ix/ (°K- k1) 600 920
Koa¢durment Temnootaaun |Br/ (°K - M?) 10 10
Temmneparypa HarpeBa °K 283,5173 273,0003
Bec kxycka Kr 1
HavanbHas Temneparypa  |°K 273
DNeKTpuyecKas B/u 4000
HanpspkeHHocTh CBY noss
Yacrora CBY mons Ty, 2450000000
Bpems Harpesa c 1
Pasmep 3epHa M 0,000075

s 1OporoBoro COAEpXKaHUEM IIOJIE3HOTO KOMIIOHEHTA,

paBHOTO O

nop

=33%, onpenensem:
5 Bec nosesnoro komronenta— M, =M -0, =1:0,33=0,33k2
Bec mycroit nopons — m=M -(1-0,, )=1-(1-0,33)=0,67x

_mkcT,+mkcU,
mk,.c+m.kc,

Ao

nop

_0,67-10-920-273,0003 +0,33-10-600-283,5173
0,67-10-920+0,33-10-600
_ mrkcr(TO _UO) _

1nop —

=275,557224°K

mk.c+m,kc,
_0,33-10-600-(273,0003 - 283,5173) _
0,67-10-920+0,33-10- 600

6 (mk k,
plnop =" +—|=
ap, \ mc c

r

10 -2,556937°K

L 6 (03310 10 oiarsl
0,000075-4700 | 0,67-920 ~ 600 c
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B HeKOTOpBIX 4YEThIpeX ONpEe[eNCeHHBIX MOMEHTaX BpEMEHM
t,,t,,t5,t, mocne mpekpameHus Bosaedctsud CBUY wmsnywenus, c

IOMOIIBI0 TepMOrpaduueckoil CHUCTEMBl OIpENEsieM CpeIHHE

3HaueHus T(¢;) TeMIepaTypbl KOHTPOIHPYEMOro KyCKa, KOTOpBIE B

5 JaHHOM IIpUMEPE COCTaBUJIN:

MOMEHTHl BpeMeHH KoHTponsa — t, =lc; t, =2c; t;=3c;
t, =4c;
cpeflHMe 3HAueHHs Temmepatypel — 1(f)= 273,98°K ;

T(t,)=274,64°K ; T(t,)=27509°K ; T(t,)=27539°K ;
10 JIns Tex ’Xe MOMEHTOB BpPEMEHU ¢,,t,,t,,t, BBIUYHCIIEM

3Ha4YeHHUs TeMIlepaTyp KyCKa € ITOpOroBbIM COACPKAHHUEM ITOJIE3HOTO

KOMITOHCHTA:

n

_ Plagp’
T;)op (tl) - Aonop + Alnope ’

=275,5572239—-2,55693713- ¢ >*"¥"*'¥ = 273 80°K
15 T,,,(t,) = A0,y + Ay’ =

=275,5572239 — 2,55693713 . ¢ %7418 = 274 359K

Trop(83) = 40,, + A" =

=275,5572239 — 2,55693713 - ¢ *"14!% = 274 72°K

Trp (1) = 40,y + Aypge” ™™ =

20 =275,5572239—2,55693713 - "8141% = 274 999K 110

IOy YEHHBIM 3Ha4Y€HUAM T, (¢,) COCTaBJIsI€M CUCTEMY YPaBHEHHH:
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( 2 3
Tnop (tl) = Xlnop + X2nop .tl + X3nop .tl + X4nop .tl
2 3

ﬁTnop (¢,) = X,nop + inop 1, + me 1, + X4n0p -1,
2 3

Tnop (t3)= Xlnop +X2n0p 't3 +X3nop 't3 +X4n0p 't3
2 3

\Tnop (¢,) = X]mp + inop b, + Xsmp t, + X4nop -1,

peluB KOTOPYIO, ONIPEeIsieM 3HaYeHus X, ~H X,

X, = 090545 . X; = =-0,13955

2 nop
H 1o BelpaxeHuto (53) ompenenseM HOPOroBo€ 3HAYEHME
K03 PuiierTa 06bEMHOTO 3aMI0JHEHUS [10JIE3HOTO KOMITOHEHTA!
CP(X3nopacrpr + 3X2nopkr)

Kv, =
? cp(XElnopacrpr + 3X2napkr) - 3/\,2nopcr prk

®1nop = cp(X3nopacrpr + 3X2nopkr) =

=920-3720-((-0,13955)-7,5 107 -600-4700 + 3 -0,90545 10) =
= -8049246,77
®2n0p = 3X2nopcrprk =
=3-0,90545-600-4700-10 = 76601070,9
0) -8049246,77

Kv,,, = a =
@l,wp - @2,,01, -8049246,77—76601070,9

=0,095088

JInst u”3BMepeHHBIX 3HaYeHUN 7'(f;) COCTABISIEM CUCTEMY YPaBHEHHUH:

3

(TE)=X,+ X, t,+ X, 12+ X, 1,
<T(t2)=X1+X2-t2+X3-t22+X4-t§
T(t,)=X,+ X, t,+X,-t;+X,-t]
(T(,)=X,+ X, t,+X,-t] + X, -1,

PELIUB KOTOPYIO, OIIpeieNisieM 3Ha4eHus X, U X,
X, =111727 . X, = -0,17949

U 1o BbpaxeHuto (53) ompenenseM 3HaueHHe Kod¢p¢uUIMEHTa
00BEMHOTO 3aloJIHEHHUs! IT0JIE3HOTO KOMITOHEHTa KOHTPOJIUPYEMOIO
KycKa:
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KV_ cp(XSacrpr+3X2kr)
cp(X3acrpr +3X2kr) _3X2crprk

Ol =cp(X,ac,p, +3X,k,) =
=920-3720-((-0,17949)-7,5-107° -600 - 4700 +3-1,11727 -10) =

=-1521248349
5 @2=3X,c,p k=
=3.1,11727256113,855072- 600- 4700-10 = 11721390912
Q)| -15212483,9

- BOl-02 -15212483,9-94521258.,8

ITposepsiem yciosne: KV > Kv,

Hcxonda u3 MNONy4YEHHBIX 3HAYEHHUH, BHIOUM, YTO YCIIOBHE
10  BBINIOJNHSETCS:

0,138631 > 0,095088,

a KOHTPOJIUPYEMBIN KYyCOK cienyer OTHECTH K

TEXHOJIOTHYECKOMY IIOTOKY KYCKOB C I10JIC3HBIM KOMIIOHCHTOM.

[IpuMep 2 peanuszauum crnocoba.
15 Kycok comepxWT IBa OCHOBHBIX KOMIIOHEHTa — IE€MaTUT H
KBapIUT, mojaBepraercs BozaeiictBuro CBY 3nexTpoMarHUTHOrO
noJjis B TedeHue 2 cexyHA. Pusnueckue napameTpsl 001ydaemMoro

kycka u CBY nons nmpusenens! B Tabnuua 8
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Tabnuua 8
EOuHNLIE BemecTBO
Ilapamempeol
n3MepeHus T'emaTtuT KBapumnt
OTHOCHTENBHAS
JudJIeKTprdecKas - 48 6,8
NIPOHUIIAEMOCTH
Tanrenc AHDIIEKTPUYECKHX| 0,2 0,009
NnoTePh
T110THOCTH Kr/ (M%) 5100 2660
TennoemMkocTh Ix/ (°K- kr) 630 850
Koapoumuent Tennooraaun Bt/ (°K-M°) 10 10
Temmneparypa HarpeBa °K 279,5159 [273,0590
Bec kycka Ko 1
HavasnpHas Temneparypa °K 273
OnexTpryeckas B/m 4000
HanpspxkeHHocth CBY nosns
Yactora CBY nons Ty 2450000000
Bpewms Harpesa c 2
Pa3smep 3epHa M 0,000075

s moporosoro

paBHOTO Q

nop

=42%, onpenensem:

COACPKAaHUEM IIOJIEBHOIO0 KOMIIOHEHTA,

Bec nonesnoro komnonenra— m, =M -0,  =1-0,42=0,42xe

Bec nycroit mopoasi — m=M-(1-0,,,) =1-(1-0,58) = 0,58

Ao

_mk.cT,+mkcU,

P mk,c +m ke,
_ 0,58-10-850-273,059+0,42-10-630-279,5159 _ 275.314165°K
0,58-10-850+0,42-10-630
- mrkcr(TO _UO) _
P mk,c +m ke,
0,42-10-630- 059-279,5159
10 =— (273,059 - 279,515 )=—2,2551360K
0,58-10-850+0,42-10-630
6 (m,k k,]
plnap=__. +— (=
ap, \ me ¢,
__ 6 [ 0,42-10 N 10 =—0,382624l
0,000075-5100 { 0,58-850 630 c




WO 2005/118148 PCT/UA2004/000036

71
B HEKOTOpBIX YEeTHIpEeX ONpENENIEHHBIX MOMEHTAaX BPEMEHH
t,,t,,t5,1, TIOcne mpekpaiieHus Boszfeicteus CBUY wu3myuenms, c

MOMOILIBIO TepMOrpaUYecKoOd CHUCTEMBI OIpeNeNiseM CpenaHHe

3HaveHuA I(t;) TeMIIEpaTypbl KOHTPOJHPYEMOIr'0 KyCKa, KOTOpEIE B

5 AaHHOM IIpUMEPE COCTABUIIH:

MOMEHTEl BpeMeHM KoHTpons — ¢ =lc; ¢, =2¢c; t;=3c;
t, =4c;
cpenHWe 3Hauenms Temmepatyphl — T(t,)=273,67°K ;

T(t,)=27410°K ; T(t,)=274,40°K ; T(t,)=274,60°K :
10 Jnsg Tex e MOMEHTOB BpPEMEHH f,f,,t,,¢, BBIUHACISIEM

3HaUEHHUS TeMIIEpaTyp KycKa ¢ MOPOTOBBIM COEpP)>KaHUEM IMOJIE3HOI0
KOMIIOHEHTAa:

_ Plagp't __
I;wp (tl) - Aonop + Alnope =

=275,3141651-2,255136074 - ¢ 826240891 — 273 78°K

[

15 T,,(t,)= Ao, + 4,,e""" =

1nop

=275,3141651-2,255136074- ¢ 382024082 _ 974 279K

I;mp (t3) = Aonop + A eplnap"3 =

1nop

=275,3141651-2,255136074- ¢ "8624%893 — 274 60°K

T, (t) = A0,,, + 4" =

nop nop 1nop

20 =2753141651-2,255136074-¢ %244 = 274 83°K

ITo nomy4eHHBIM 3Ha4€HUsIM T, (¢;) COCTaBJIsIEM CUCTEMY yPaBHEHHIA:
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(T, (t)= X1 + Xy b+ Xy 10+ Xy o8]
<Tnop (¢,) = Xlnop + X2n0p "+ X3nop ‘1‘22 + X4n0p -t;
Top (1) =Xy + Xy 13+ X3, 15+ X 4o 13
LTnop (t4) = Xlnop + inop "yt X3nop 'tj + X4nop 'tj

pelmuB KOTOPYIO, ONIpEeAeIaeM 3Ha4eHus X, W X,

X,,, =0812867 . X, ~=-0,127169

1 mno BelpaxeHnmio (53) onpenmenseM DNOpPOroBoe 3HAYEHUE
K03 dHunreHTa 00BEEMHOT0 3aMOJTHEHHSI [TOJIE3HOI'0 KOMITIOHEHTA!

cp(X3nopacrpr + 3)(Znopkr)
kr) - 3‘X'Znopcr/)rk

b

Kv

nop

B cp(Xs,,ac,p, +3X

2nop

®1n0p = Cp(X3nopacrpr + 3‘XvZnopkr) =

= 8502660 -((-0,127169) -7,5-107 - 6305100 +3-0,812867 - 10) =
=-14150810,03
®2n0p = 3X2nopcrprk =
=3.0,812867-630-5100-10 = 78352249,63

[ 2 -14150810,8
" el,,-02,, -14150810,0-78352249,8

=0,152977

b

JUns u3MepeHHbBIX 3Ha4eHUH T'(f;) COCTaBJIsIeM CHCTEMY YpPaBHEHUIA:

(T(t)=X,+ X, t,+ X, t2+X,-1]
<T(t2):X1+X2-t2+X3-t§+X4ot§’
T(t,)=X,+X, t,+ X, t2+X,-1;
T(t,)=X,+X, t,+ X1, +X,-1,

peluB KOTOPYIO, ONpeesnsieM 3Ha4eHust X, u X,
X, =0,693136 ; X, =-0,104161

H no Beipaxenuro (53) ompenmensemM 3HaueHHe KOdPPHIMEHTA

OOBEMHOr0 3alONHEHHUSA MOJIE3HOrO0 KOMIIOHEHTa KOHTPOJHPYEMOro
KycKa:
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o CPXac,p, +3X,k)
cp(X3acrpr + 3‘)(Zkr) - 3‘)(ZCrprk
Ol =cp(X,ac,p, +3X,k,) =
=850-2660-((-0,104161)-7,5 107°-630-5100+3-0,693136 -10) =
=-9736303,468
5 @2=3X,c,p k=
=3.0,693136-630-5100-10 = 66811414,71
Ky = ®1 _ -9736303,468 ~0,127193
© BO1-02 -9736303,468 — 66811414,71

Tposepsiem ycnosue: KV > Kv,

Ucxons Y3 MOMy4YEeHHBIX 3HAYEHHUM, BUIHUM, YTO YCJIOBHE HE
10 BBIIIOJIHAETCH:
0,127193 <0,152977,
a  KOHTPOIUMPYEMBIH  KyCOK  CIeQyeT  OTHeCTH K
TEXHOJIOTHIECKOMY ITOTOKY KyCKOB C IIyCTOW IIOPOJOH.
3asBisgeMblid  Croco0  MOXeT  OBITh  HCIONB30BaH B
15 TEeXHOJNIOTMYECKUX IpoleccaX KyCKOBOM celapalii ChIpbS IIpH
oOoraimieHMd pyJa YepHBIX U LBETHBIX METauIOB, TOpPHO-
XUMHUYECKOTO CHIPbS M TEXHOIeHHBIX OTXOJOB C OIpeAesICHHBIM
IpaHyJIOMETPUYECKAM COCTAaBOM KYCKOB.
BHyTpeHHH COCTaB KYCKOB CBHIpbS MOXXET OBITh OHHapHBIM
20 (cocrosed u3 ABYX ¢a3) WiIM KBa3MOWHApHBIM U IIPEICTABIATH
co0Ol TreTeporeHHyl0 MaTpPUYHYIO CHUCTEMY HIIH TIeTepOreHHON
CUCTEeMy  THUIMa  CTAaTUCTH4ecKas  CMeCb, C  H30TPOIHOH
(KBa3HU3O0TPOIHON ) UJIH aHU3OTPOITHON MaKpOCTPYKTYypPOH.
3agBiseMblii Crloco® MOXXET HCIONB30BaThCs Ha HadalbHBIX
25 odTamax B TeXHOJNOruax  oOoramieHus  (TpeaBapUTENbHOE

o6ora1ueHHe) H IIOATOTOBKH KYCKOBOI'oO CbIpbA K ,Z[&J]BHCVIHICMY
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nepeeny, HampuMep, Ul NpelBapUTENbHONW KyCKOBOM Celapaluu
IOGUTOTO CHIPbS B YCJOBHS IOA3eMHOro crocoba pa3paboTku
IOJIE3HBIX HMCKOINAEMBIX HEMOCPEeJCTBEHHO Ha MecTe A0oO0b4H (B
3a00e), IUI1 TNpeIBapUTENbHON KyCKOBOH Celapanuy HCXOIHOTO
CBIpbS. TIpH TepepabOTKe TEXHOTEHHBIX OTXOJOB, a TaKKe Ha
KOHEYHBIX CTaausAX O0OTalleHUs B T€X TEXHOJIOTUAX, I1€ KOHEYHEIM
INpOAYKTOM oOOOralieHust sBiIseTcs KyCKOBBIH MaTepuan ¢
3aaHHBIMH  (PU3MKO-XUMHYECKMMH  CBOWCTBaMM, (Hampumep,

JOMEHHBII KyCOK, MapTEHOBCKHH KyCOK H T.J.).

IlaTelii cmoco6 MoxeT OBITH peanu3oBaH HAa IpUMEpe
00O0raleHus: UCXONHOTO METAIIOCOAEPIKAIIErO ChIPhS, Py YePHBIX
MIM I[BETHBIX META/UIOB. 3asdBIeHHBIH Crmoco0 obecnednBaeT
cermapallMi0o MCXONHOIO ChIpbS Ha [JBa IIOTOKA: ONWH IIOTOK C
COoZiep)KaHUeM IOJIE3HOIO KOMIIOHEHTa BBILIE 3aJJaHHOTO 3HAYEHHs, a
Apyroi TOTOK C COAEpXAaHHEM IIOJE3HOI0 KOMIIOHEHTa HMXKE
3a/laHHoro 3HadyeHus. CenmapalMl MOXXET IIOABEPrarbCs HCXOMHOE
CBIpbE TIOJTyYeHHOE KaK HelOCPEeICTBEHHO IT0cie 00pyLIeHUs TOPHOH
Macchl B IIUKJIE TOPHBIX paboT MpH JOOBIYE NOJIE3HOTO UCKOMAaeMoro,
TaK M CHpb€ B BHUJAE TOPHOM Macchl IOIABEpPriIECHCS
JOTIOIHUTEIBHOMY APOOJEHHIO [0 3aJaHHBIX pPa3MepOB CPETHETO
KyCKa, TaK U ChIpb€ TEXHOTEHHOIO NPOUCXOXKIEHH.

HcXOomHBIH TIOTOK CBIPbS W3 JO3UPYIOLIETO IOIPy304YHOIO
yCTPOWCTBA NOCTyNaeT Ha KOHBeWep. BelyucauTeNnbHOE YCTPOMCTBO
yepe3 BBIXOAHOW HHTepdeilic W cucreMy ynpaBieHHsS (QOpMUpPYET
CHUTHAJ YIpaBJIEHHUs YCTPOMCTBOM JO3MPOBAHHOM MOJA4YM KycKa Ha
KOHBeliep W CHUTHal YMpaBleHUs Ha CHCTEMY YIpaBleHMs

3NeKTponpuBofa kKoHBeHepa. KoHBedep mogaer KycoK B 30HY

PCT/UA2004/000036
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HarpeBa ycraHoBkM CBY, koTopas o0ecmeuuBaeT IO KOMaH[e
BBEIYHCIIATEIFHOTO yCTpoiicTBa HEOOXO0IUMYIO MOILHOCTH
3JIEKTPOMArHUTHOTO U3TTY4YEHHS.

KyCoK CBIpBSi, COCTOSIIIIUI U3 MIOJIE3HOTO KOMIIOHEHTA H IyCTON

nopozsl, obiydaercss CBY anekTpoMarHUTHBIM [I0JIEM YaCTOTOR f )

Halps>XEHHOCTBIO Em B TCUCHHUE BPpEMCHHU tH .

ITocne mpexpawenus aeiicteus CBY 351eKkTpOMarHUTHOIO MOJIA
Ipolecc TeriooOMeHa MeXAy TOJe3HBIM KOMIIOHEHTOM MU IIyCTOM

IIOPOJOM OMUCHIBAETCS CHCTEMOMN Iu(depeHIranbHbIX YpaBHEHUH

(14) ¢ HauanbHBIMHU YCIIOBUAMHU Uo ul, o:

PemenneM cuctembl au¢depeHUHanbHbIX ypaBHeHud (14)
aBisitoTes Beipaxkenus (15) u (16):
Beruuras u3 BeipakeHus (15) Beipaxkenne (16) COOTBETCTBEHHO

JIEBBIC H TIpaBbIC YaCTW W MOACTaBJIAsA 3HAYCHMA KOB(i)(I)I/IHI/IeHTa

A] (BeIpaxkenue (18) U KOpHS XapaKTepUCTHUECKOTO ypaBHeHus P
(BbIpakenue (21), TONYyYHM 3aBUCHMOCTH BO BpeMeHH ( cM. ®wr 5,
KpHBas 58) npeBbllieHHe TeMIIepaTyphl M0JI€3HOr0 KOMIIOHEHTA Hall
TEeMIIEpaTypOi MYCTOM IOPOABI KOHTPOIUPYEMOI'O KyCKa IIOCIe
npekpalleHus Bo3aerdcTBus CBY a1eKTpoMarHuTHOTO I0JIsA, KOTOpas
OyZneT onpeensThCs BhIPaXXEHUEM:

6 (m,k k,j
- Ly

AT(t)=U,-Ty)e ™ °

r

(55)

PCT/UA2004/000036
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3

~

PemuuB ypaBHeHue (55) OTHOCHTENBHO AL

m

,
BEIp@XXEHUE JUIS ONpeeNieHus 3Ha4eHUH m B Jr000H MOMEHT

BpEeMEHU rnocne NpeKpalleHUs BO3/ICHCTBUA CB4Y

SJICKTPOMAruMTHOI'O NNOJId Ha KOHTpOHpreMLIﬁ KYCOK:

cc, In Ug=To ) _ 0 ck .t
m, _ AT (¢) ap,
B 6
5 m
——c, kt
(56) ap

ITocne  peructpamuu  TepMorpapuyeckodl  yCTaHOBKOH

(TernoBU30pOM) TEIUIOBOrO M300paXKEHUs] KOHTPOIMPYEMOIo KycKa

B MOMEHT BpEMCHH t K , IO KOTOpOMY OnpeacideTca MaKCuMaJlbHast

T max (t K ) )| MHMHHMAaJIbHAs T min (t K ) TeMIIepaTyphbl
10 KOHTPOJHUPYEMOro KyCKa.

m

r

B momeHT Bpemenu g, 3HaueHue B KOHTPOIHpPYEMOM

KYCKE€ MOXHO OIIPp€ACIUTDH MO BBIPAXEHHIO!

cc, In Uo=To | __6 ck .ty
m, AT (ty) ap,
m
——c, kt
(57) ap 1K
rae:

15 A]-'(Z‘K):Tmax(tK)_—T'min(tK)
(58) :
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r

HpH HN3BECTHOM COOTHOLICHHUH m’ MaccoBas O0Jid IOJE3HOI'O

KOMIIOHEHTA B KYCKE OIIpEACIACTCS BHIPAXKCHHUCM!

(59) -+l

[Toncrasnsas B Belpaxkenue (59) 3HaueHwe BhipaxeHWH (57) u
(58), monyunM BBIpaxkeHHe IUIS  ONpPEHENeHHs COAEp)KaHHA

ITI0JIE3HOT'O KOMIIOHEHTA B KOHTPOJINPYEMOM KYCKE!

Up—-T, | 6k,cty

cc, In
Q — A-T(tK) apr
(©0) cc. In u,-T, N 6(kc, — k,c)ty
AT(tK) apr

ITocne ONpEaCICHUA MacCOBOM HOJM TMOJIE3HOIO0 KOMIIOHEHTA,

IIPOBEPSIEM YCJIOBHE:
Q > Qnop

B 3aBucumMocTH OT ITOJIYUYEHHOTO pe€3yibTaTa, KyCOK IOJacTCs B
30HY Ilel\f'ICTBI’ISI YCTPOﬁCTBa, KOTOpO€ IO KOMaHAE BBIYHUCIUTCIIBHOTO
KOMILJIEKCa OCYILICCTBIACT CE€HapaljMiil0 HMCXOOHOI0 CbIpbA B
3aBUCHUMOCTH OT KOJMYECTBEHHBIX IIOKa3aTesen CoaCPIKaHUuA

IIOJIE3HOI'0 KOMITOHEHTA.

[Ipumep 1 peanuzauum crnocoba.
Kycok comepXuT ABa OCHOBHBIX KOMIIOHEHTa — MarHeTUT H

KBapLUT, mnoxBepraercs BozjeicTBuio CBY snexkTpoMarHUTHOTO
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nons B TeyeHuH | cexyHn. Pusnueckue napameTpsl 00JIyyaeMoro

kycka 1 CBY nons npusenens! B Tabauna 9

Tabnuma 9

EouHMLE Bemyecrso
IHapamempoi

nzmepenusa |MarHetut |Keapuut
OTHOCHTENBHAS — MDJIEKTPHYECKas| 68 0,1
TIPOHUIIAEMOCTh
TaHrenc AM3MEKTPUYECKHX NIOTEPh |- 0,4 0,009
ITnotHOCTH Ko/ (M*) 4700 3720
TenmoeMKoCTb Ix/ (°K-kr) [600 920
KoadduimenT Temnooraauun Br/ (°K-M?) [10 10
Temmneparypa HarpeBa °K 283,5173 |273,0003
HavanpHas TeMneparypa °K 273
OnekTpuyeckas  HaNpsHKEHHOCTD B/m 4000
CBUY noss
Yactora CBY nmons Ty 2450000000
Bpems Harpesa c 1
Pa3mep 3epHa M 0,000075

5 [ToporoBoe conepkaHue IOJE3HOTO KOMIIOHEHTAa NPHHUMAaeM

0., =33%.

[To “cTedYeHNIO HEKOTOPOTO U3BECTHOIO NMPOMEXYTKa BPEMEHH,

HanpuMep ¢, =2 CEKyH[pl, C TIOMOIIBI0 TEPMOTpahUIECKOil CHCTEMBI

PETUCTPUPYIOT TETLIOBOE M300paXkeHHe KOHTPOIUPYEMOro KyCKa, 110

KOTOPOMY OIpPENENSIOT Pa3HOCTh MaKCUMalbHOW M MHHHUMaJIbHOU

[TycTs pa3sHOCTP MaKCUMaJIBHOH W MUHUMAalbHON TeMIIEpaTyp

[To ¢opmyne (60) ompenenseM MaccoByIO OO COAEPKAHUA

10
Temreparyp AT(t,).
AT(t,) =4,8 °K
15  110JIe3HOr0 KOMIIOHEHTAa B KyCKe:

Q=

cc. In Upg-Tp | 6k -c-ty
AT (ty) a-p,
ccIn Uy,-T, +6-(k-c,—k,-c)-tK
AT(tK) a.pr
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600-920- h{ 283,51734—8273,0003] - g (.)10 (()) : 952(21 720 :
) 7327000 6.0 6o0_10.920) 2 |06 =309
600.920.1n[283>5 73-273, 003)+ -(10-600—10-920)-

48 0,000075-4700

TTposepsiem yenosue: 9 >0,

Hcxonss w3 1ONMy4YeHHBIX 3HA4YEHWH, BUAWM, YTO YCIIOBHE
BBIITIOJIHSIETCS:
5 36,97% >33%
a  KOHTpPOJIMpPYEMBIH  KyCOK  ClIeAyeT  OTHECTH K

TEXHOJIOT'HYECCKOMY ITOTOKY KYCKOB C IMOJIE3HBIM KOMIIOHEHTOM.

[ipuMep 2 peanmsauum crnocooda.
KyCOK COHEp)XUT ABa OCHOBHBIX KOMIIOHEHTa — I€MAaTHT H
10 kBapuuT, mnoaBepraercs Bo3gedcTBuio CBY anekrpoMarHMTHOrO
oJIs B TeYeHHH 2 ceKyHA. DPu3myeckue napaMeTpsl 00JIy4aeMoro

kycka 1 CBY nons nmpuseneHst B Tabauna 10

Tabmuua 10

EnnHuLl BemecTBO
Ilapamempuol

nzsmepeHusa |lematur |KBapumuT
OrHocHTENbHAS  MUIIEKTPHYECKAs| 48 6 8
MPOHHUIIAEMOCTh !
TaHreHc JUANEKTPUYECKUX IOTEPD |- 0,2 0,009
TI0THOCT Kr/ (M%) 5100 2660
TennoemkocTts Ix/ (°K-kr) |630 850
KoadduiuenT Temnooraauu Br/ (°K-M?) |10 10
TeMmneparypa HarpeBa °K 279,5159 |273,0590
JlnanekTpuyeckas OCTOSHHASA d/M 8,8541878E-12
HauanpHas TeMnepatypa °K 273
DnexTpudecKas HampsKEHHOCTD |, / 4000
CBY nons
Yactora CBY nmons Iy 2450000000
Bpems narpeBa C 2
Pa3mep 3epHa M 0,000075
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IToporoBoe conepxaHHUe MNOJE3HOI0 KOMIIOHEHTa NPHHHUMAaEM
Q,,p =42%.
ITo ucTeueHUI0 HEKOTOPOTrO U3BECTHOIO MPOMEXYTKAa BPEMEHH,
HaIlpuMep ¢, =2 CEKyHJpl, C IIOMOIIBI0 TepMOrpaduecKOi CHCTEMBI
5  perucTpUpyIOT TEIJIOBOE U300pakeHNe KOHTPOJIUPYEMOIO KyCKa, I10
KOTOPOMY OINpEAENISIOT pasHOCTh MAaKCUMAaJIbHOH M MMHUMAJLHOM
Temuepartyp AT(t,).
[IycTs pa3sHOCTP MaKCHMAJIbHOM W MUHHUMAIIBHOM TeMIIEpaTyp
AT(,) =3,1 °K
10 [To dopmyne (60) ompepensieM MaccoBYIO IOJIO COIEPXKaHUSA

IMOJIE3HOI'0 KOMIIOHCHTA B KYCK€E:

ccrln(UO —Toj_ 6-k, -c-ty

0= AT(tK) a-p, _
- -T . ) _ Y =
cc, In Uo 0 +6 (k-c,=-k,-c) -ty

AT (ty) ap.
630-850- ln( 279,515?3 ;273,059] - 2610 % 7 85505 .17;) :

. 2795159-273.059) 610630 1‘0 350). 2 00% =38,98%

630.850.1n 279:3159-273,059)  6-(10:630-10-850)-

31 0,000075-5100

Q > Qnop

15 Hcxonsd wu3 MNONy4yeHHBIX 3HAYEHUH, BHIAHUM, YTO YCIOBHE

IIpoBepsem ycnoBue:

BBINOJIHAETCS:
38,98% <42%
a  KOHTPOJIUPYEMBIH  KYyCOK clieyeT ~ OTHeCTH K
TEXHOJIOTHYECKOMY ITOTOKY KYCKOB C ITOJIE3HBIM KOMIIOHEHTOM.
20 3agBnsgeMblii  crmoco0  MoXeT  OBITh  HCIIOJIB30BaH B
TEXHOJIOTHYECKUX TIpPOLECcCaX KYCKOBOM cemnapauuud ChIpbs IIpU

oboraieHud Py YepHBIX M LBETHBIX METAJUIOB, TI'OpPHO-



WO 2005/118148

10

15

20

25

PCT/UA2004/000036
81
XMMHUYECKOTO CHIPbS M TEXHOTEHHBIX OTXOAOB C OINpeAeNeHHBIM
rpaHy/I0MeTPUYECKHM COCTaBOM KYyCKOB.
BHYTpeHHHH COCTaB KYCKOB CBIPbS MOXET OBITh OWHApHBIM

(cocrosmeit u3 IBYX (a3) WIM KBa3MOMHAPHBIM U IPEACTaBIATH

.co00M TreTepOreHHOM CHCTEMYy THIIA CTaTHUCTH4YECKast CMeECh, C

AHM30TPOITHON MaKpOCTPYKTYPOH.

3asBAseMblii CIOCOO MOXET HCIOJb30BaThCSl Ha Ha4yalbHBIX
sTamax B  TEXHOJOrHAX  oborameHHs  (IpeJBapUTENbHOE
oforalleHne) W IOATOTOBKM KYyCKOBOTO CBIPbSl K JallbHEHIIEMY
nepezeNy, HanmpuMmep, LIS NpeJBapuTeIbHOM KYCKOBOH cerapaluy
HOOGUTOrO CHIp B YCIOBUS IMOA3E€MHOro crocoba pa3paboTKu
TIONIE3HBIX HCKONAEMBIX HENOCPEICTBEHHO Ha MecTe I00bYM (B
3a60€), I TpeaBapUTENbHONM KyCKOBOM Celapalid HCXOJIHOTO
Chlpbs MpH MNepepabOTKe TEXHOIEHHBIX OTXOJ0B, a TaKXe Ha
KOHEYHBIX CTaJMgX 00OralieHus B TeX TEXHOJIOTUAX, II€ KOHEUYHBIM
mpoAyKTOM oboraimeHus SBISETCS KyCKOBBIM — Marepuan ¢
33JaHHBIMM  (U3UKO-XUMHUYECKAMU  CBOWCTBaMH, (Hampumep,

JIOMEHHBIH KyCOK, MapTeHOBCKUI KyCOK U T.1.).

IlepBoe YCTPOWCTBO CONEPXUT YCTPOMCTBO JO3UPOBAHHOH
TOaYH KyCKOB MCXOAHOTO chIpbst 1, cocrosimee (cM. Pur 1. u Our 2.)
u3: npueMHoro OyHKkepa 2, muTatens 3 C 3IEKTPONPUBOAOM 4 H
CUCTEMOM YIIpaBIeHHS JJIEKTPONPUBOJIOM IMTATENS S5, U BAJIKOBOTO
packiaguuka 6; KoHBelepa 9 ¢ 31eKTpONpUBOAOM 7 H CHCTEMO}
YIpaBlleHHs JIEKTPOIPHUBOJOM KoHBeHepa 8; ycranosky CBY
mydenus 10 ¢ cucremoit ympaBmeHus 11 u xamepoi CBY

HarpeBa 26; Tepmorpaduyeckylo cucteMy 12 ¢ TepMoparinkamu 13;
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BXOIHO# HHTepdelc 14, BEIYHCIUTENBHOE YCTPOUCTBO 15, BBIXONHOH
uatepdeiic  16; dopmupoBarens UMIyNbCOB ympaBieHus 17
3NMEKTPOIIHEBMOKIaniaHoM 18, Onok BpemeHHOH 3amepkku 19,
yCTpOUCTBO cpaBHEHHs 20; CBETOBO! y3KOHANpPAaBJICHHBIA U3ITy4aTeb
21, dotompueMHHK 22; HAaTYUK MNONOXKEHUS 23; pa3felIMTEeNbHOE
YCTPOMCTBO ¢ NMpHEMHHUKAMH IIyCTO# nopoabl 24 M KOHLIEHTpara 25.
[Ipu 3TOoM BBIXOH TepMorpauueckoi cUcTeMbl 12 coenuHeH ¢
IEPBBIM BXOAOM BXONHOro HHTepdedica 14, BBIXOH KOTOPOro
COeMHEH depe3 BBIYUCIUTENBHOE YCTPOHMCTBO 15 ¢ Bxoaom
BBIXOHOrO UHTepdeiica 16; mepBblit BEIXOA BEIXOAHOTO MHTepderica
16 coenuHeH C TMepBBIM BXOJOM YCTpOHCTBa cpaBHeHHs 20, BTOpOH
BXOJT KOTOPOTO COeIHHEH C BBHIXOAOM (OTONpHEMHHKA 22 CBETOBOIO
u3nydarens 21, a BeIXOA depe3 OJIOK BpeMEHHOH 3afepXku 19 u
dbopmupoBaTenb  UMIIYJIBCOB 17 coemuHeH ¢  BXOAOM
9JIEKTPOITHEBMOKIIariaHa 18; BTOpol BBIXOA BBIXOAHOIO MHTepdeiica
16 coeqMHEH C CHCTEMO# yTpaBJIEHUS JJIEKTPOIPUBOAOM IHTATEN S
YCTPOHCTBa TO3UPOBAHHOM MOAAYU KyCKOB HCXOJHOIO ChIPbs, TPETHMI
BBIXOJl BBIXOAHOTO uHTepdeiica 16 coenvHEeH uepe3 CHCTEMY
ynpasienus 11 ¢ Bxomom yctaHoBkd CBY msmyuyenus 10
nojacoenuHeHHoit k kamepe CBY HarpeBa; 4eTBEpPTBIH BBIXO[
BBIXOOHOTO HHTepdeiica 16, coeguHeH cC CHCTEMOIl YIpaBIEHHs
3JIEKTPOINPUBOIOM KOHBelepa 8 anekTponpHBoAa 7 KOHBeWepa 9, Ha
BaJly KOTOPOT'0 YCTAHOBJIEH AAaTYMK MOJO0XEHHUS 23, COeUHEHHBIN CO
BTOPBHIM BXOJIOM BXOJHOTO MHTEpdeiica 14.

Kycku HCXOIHOTO ChIPhs, COCTOSAIIME U3 II0JIE3HOTO KOMITOHEHTA

H mycroi mopombl, B kamepe CBU Harpea obiydaercs

3JIEKTPOMAarHUTHBIM TOJIEM 4YacTOTOM f , oTpeensieMoit mo hopmyre
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E, t
(8), HaNpsHYKEHHOCTHIO B TeUeHHE BpeMeHHU /. 3a Bpems Harpesa

TTOJIE3HbIN KOMIIOHEHT HarpeeTca 4o TEMIIEPATYPhL 0 ,

ompenensieMoii mo BelpaxeHwo (12), a nmycras mopona [0

TEeMIIepaTypel To . oIpezensieMas! 1o BelpaxkeHuto (13).

ITocne mpexpainenuss Bo3gedcTBUs 3nekTpomarHuTHoro CBY
IOJIs TIpoLEecC TeruiooOMeHa MeXIy IOJE3HbIM KOMIIOHEHTOM I
IIyCTOM mopojoi Oyner HampaBlieH Ha BI)IpaBbHI/IBaHI/Ie TeMIIepaTyp
MEXy I10JI€3HBIM KOMITOHEHTOM U IyCTOM IOpoaoi. Xapakrep 3TOro
gpolecca W ero InapamMerpbl OyayT ONpEeAEeNsThCS CBOMCTBAMHU
[I0JIE3HOI'0 KOMIIOHEHTA W IIyCTOH MOpOAbl M COOTHOLIEHHEM HMX
MacCOBBIX JOJIEH.

W3Mepsis ¢ MOMOLIBIO TE€PMOJATYUKOB M TepMOrpapuyecKou
CHCTEMBI TIapaMeTpbl TEMI000OMEHHOIo Ipolecca, OlpenenseM
MaCCOBYIO JIOJTFO MIOJIE3HOTO KOMIIOHEHTA B KOHTPOJIUPYEMOM KYyCKe U
CpaBHHUBAEM C IIOPOTOBBIM 3HAYECHHUEM. |

[To pe3yinpTaTy CpaBHEeHUS (OPMUPYETCS COOTBETCTBYHOLIEE

COpTHUpYIOLIEee BO3/IeHCTBUE HA KOHTPOIUPYEMBIH KYCOK.

MMpuMep 1 peanmsauuyn yCTPOUCTBA.

[epBoe ycTpoiCcTBO, KaK BapUaHT pealu3aluy, CXemMa KOTOPOro
npezactaBieHa Ha @ur 1, paboTaeT cieayroumM 06pa30M.'

BelunciauTeNsHOE YCTPOHCTBO 15 uepe3 BBRIXOAHOW UHTEpdenc
16 u cucTeMy ynpaBJieHHUs JIEKTPOIPUBOJOM KOHBeltepa 8 3amyckaer
snekTpornpuBon 7 koHBedepa 9. Ilpu NOCTI)KEHNH  3aJaHHOM

CKOpPOCTH KOHBCerpHOﬁ JIEHTBI, KOTOpas BBIYUCIACTCA HAa OCHOBAaHHH
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JAHHBIX, MOCTYNAKOLIUX 4Yepe3 BXONHOW HHTepdedc 14 OT maryMka
TIOJIOKEHHS KOHBelepa 23, BBIYUCIUTENBHOE YCTPOHWCTBO 15 depes
BBIXOIHOM MHTepQeiic 16 W cucreMy ynpaBleHHS NpPHBOJOM
UTaTeNs S5 3alycKaeT 3JMeKTPonpuBOA 4 murarenb 3, ¢ IOMOLIBIO
KOTOPOTO KyCKH CBIpbs 1 ¢ mpuemHoro OyHKepa 2 MOJAIOTCS Ha
BaJIKOBBIH packiaaduuk 6. [lepeMeasch o BaIKOBOMY pPacKIagyuKy,
KyCKH CBHIpbS paclpefeNfioTcs 10 TMOBEPXHOCTH  BaJIKOBOTO
pacKiaauMKa B OJUH CJIOH, o0ecrieuuBas TeM CaMbIM OAHOCIIOHHYIO
3arpy3Ky KoHBelepa 9. OXHOBPEMEHHO, BBIYUCIUTEIBHOE YCTPONCTBO
15 wuyepes BbIXOAHON wuHTepdeiic 16 u cucreMy ynpaBieHHUs
ycranoBkod CBY 11 3anyckaer ycranoBky CBY wu3nmydenus 10 u
3a/1aeT HeoOxoauMyro MolHoCcTh CBY 06nydenus.

CBY sneprus u3 ycranoBkd CBY umsnydenus 10 moctymaer B
kamepy CBU HarpeBa 26, xoTopas ycTaHOBIEHa Ha KOHBeiepe 9
TaKuM 00pa3oM, YTO KYCKH CBIpbs, IMepeMellasch KoHBeiepoM 9,
nonajarT B kamepy CBY HarpeBa 26 U noABepraioTcsl BO3ACHCTBUIO
CBUY snekrpomarautHoro moss. Haxomsce B kamepe CBY Harpesa
26, KYCKH CHIpbSl HarpeBaloOTCs 10 TeMIepaTyphl, 3Ha4e€HHE KOTOPOM
0o0yCIaBIUBaeTC CBOMCTBaMH MarepHajla KYCKOB H BpeMEHEM
BoszelictBuss CBY anektpomarHutHoro mons. Bpems Bo3neHCTBHSA
CBY »371eKTpOMarHUTHOrO IOJS Ha KYCKH ChIpbS B JaHHOM

yCTpOﬁCTBe MOJKHO OIIPECACINUTDb U3 BBIPAXKCHUS .

l
Aty =—% (o)
VK
rae:

AtH — Bpems BozzeicTBuss CBY 31eKTpOMarHMTHOTO I0JIs Ha

KOHTPOJIUpYEMBbIe KYCKH ( cexyHObl);
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[  — JUIMHA 30HEI BozzeiicTBus CBY 351eKTpOMarHMTHOTO IO

Ha KOHTPOJIMpyeMble KyCKM IO BEKTOpPY CKOPOCTH KOHBEHEPHOM

JeHTHI ( M),

VK — CKOPOCTb KOHBEHepHOH JIEHTHI ( M/C).

5 Yepe3 HEKOTOpoe HE HYJEBOE BpeMs Iy mocne mpexpamenus
Bo3zeicTBuss CBY 35eKTpOMarHUTHOrO Iojis Ha KYCOK CBIpbS, OH
[IonagaeTr B 30HY KOHTPOJS TEPMOAATYMKOB 13, rae ¢ IOMOIIBIO
TepMorpaduveckol cucrembl 12 ocymecTBiasercs — QHKcanus
TEIUIOBOM KapTHUHBI KOHTPOJIHPYEMOIo KyckKa. BBIXOIHOM CUrHaI

10 TepMorpaduyeckoil ycTaHOBKM 12 uyepe3 BXxomHOH uHTepdeiic 14
IIOCTYMAaeT B BBIYUCIUTEIBHOE YCTPOUCTBO 15, KOTOpOE Omnpeneinser
MacCOBYIO JIOJIIO IIOJIE3HOTO KOMIIOHEHTa B KOHTPOJIUPYEMOM KyCKE B

COOTBETCTBHH C Popmyoit (60).

Ug-Tp | 6k, -c-ty

cc, In
0 - AT (ty) a-p,
e In Uog =Ty ), 6:-Ck-c, —k, -c)-tx
AT(tK) a.pr
15 U IIPOBEPSIOT YCIOBHE: Q 2 Qnop

Bpemst KoHTponst [x B JAHHOM YCTPOMCTBE MOXHO OTpENENUTh

H3 BBIPAXCHHNA:

rae:
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[ x — DbacCrosHHE OT KOHIA 30HBI BO3NEHCTBUSA CBY

3JIEKTPOMArHUTHOrO TOJSL O 30HBI (UKCAlK KApTUHBI TENJIOBOIO
U3JTy4€HHs TepMOrpapuuecKoil yCTaHOBKOH! ( M).

[Ipu npeBEHIIIEHHH MAacCOBOM JONHM MOJNE3HOr0 KOMIIOHEHTA B
KOHTPOJIMPYEMOM KyCKE€ HEKOTOpOro 3aJaHHOTO  IOPOTrOBOTrO
3HA4YeHHs, MOCye JOCTHKEHUS KyCKOM TOUYKH MaJleHUs C KOHBekepa 9,
KOHTPOJIMPYeMOH C  IIOMOMIBIO  JaTyMka  TOJOoXeHus 23,
BEIYMCIINTENIFHOE YCTPOMCTBO 15 ¢ BBIAEPXKKOM BpEMEHH HEMHOIO
MEHbILIEH, YeM BpeMs NaJeHusl KyCKa OT TOYKU HaJeHUsd ¢ KOHBeHepa
JI0 TOYKH TepeceyeH s C TOHKUM JIydOM OT CBETOBOIO M3ilydarend 21,
yepe3 BBIXOAHOM uHTepdelc 16 BblAaeT paspeluaromuil CUrHajl Ha
ycTpoicTBo cpaBHeHus 20. Ilpu nepeceqénnn KYCKOM TOHKOTO J1y4a
OT cBeToBOro wuamydatens 21, Ha BeIXxoge ¢oTonpueMHHUKa 22
dbopMupyeTcs CHTHajJ, KOTOpBIH MOJaeTcs Ha BTOPOM BXOZ
yctpoiictBa cpaBHeHust 20. [Ipy coBmageHWH CHTHaJoB Ha OOOMX
BXOJlax CpaBHHBaromero ycrpoiictBa 20, Ha ero BBIXOAE
dbopMupyeTcs CUTHal, KOTOPBIH C  BBIJEPXKKOHl  BpeMeHH,
orpesenseMoil BpeMeHeM IpoJieTa Kycka OT CBETOBOIO H3IydaTelsd
21 1m0 ocH »3JeKTpolHeBMOKiIanmaHa 18 u 3agaBaeMoil OJ0KOM
BpeMeHHOH 3azepxkd 19, depe3 ¢opMupoBaTenb HMIIYJILCOB
ynpaBieHuss 17, oOTKpeiBaeT dnekrporiHeBMoknanaH 18. Ilpu
OTKDBITUH D3JIETPONTHEBMOKIIallaHa Ha BBIXOAE coria (opMupyeTcs
BO3[ylllHas CIpys, NOA BO3IECHCTBHEM KOTOPON H3MEHSETCH
TPAeKTOpHs [BMXKEHHS KyCKa TaK, YTO OH MoIafaeT B IPUEMHHMK
KOHLIEHTparta 25.

Ecniu  maccoBas  fons  mone3Horo  KOMIIOHEHTa B

KOHTPOJHPYEMOM KYCKE€ HE TMPEBBIIIACT 3aJaHHOTO IIOPOroBOro
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3HAYEHUs, TO BBLIYMCIUTEIBHOE YCTPOMCTBO 15 He BpIZaeT
paspellaloliiii CHTHaJl Ha YCTpPOWCTBO cpaBHeHuss 20 u 1mpu
TepeceyeHuy KyCKOM TOHKOTO JIyda OT CBETOBOI'O M3y4aTens 21, Ha
ero BBIXOIE CHUTHaJI He BO3HUKaeT, B pe3ylbTaTe 4Yero
SJIEKTPOTHEBMOKJIAIAH HE OTKPBIBAETCA, M KYCOK HE HU3MEHseT
TPaeKTOPHIO [OBM)KEHHUS, 4TO obOecrnedyuMBaeT IIONAJaHHe €ero B

NPUEMHHK ITyCTON noponsl 24.

[lpyMep 2 peanuszaluM YyCTPOUCTBA.

IlepBoe ycTpolicTBO, Kak BapUaHT peau3alyy, cxema KOTOpOoro
npejcTaBieHa Ha Our 2, paboTaeT clieAyoIUM 00pa3oM.

BrlunciuTensHOe YCTPOHCTBO 15 depe3 BRIXOAHOM HHTepdelic
16 u cucTeMy yIpaBieHHUs 3JIEKTPONPUBOJOM KOHBeHepa 8 3amycKaeT
snekTponpuBol 7 KouBeiiepa 9. OIHOBpEMEHHO, BBIUMCIIUTENIBEHOE
ycTpoiicTBo 15 wuepe3 BBIXOAHOW wuHTepdedc 16 u cucremy
ynpaBienus ycraHoBkod CBY 11 3amyckaer ycraHosky CBU
m3nyueHus 10 u 3anaet HeoOxoauMyio mMoiHocTe CBY o0nydeHus.
CBUY sHeprus u3 ycranoBku CBY usnydenus 10 nmocrynaer B kamepy
CBUY Harpesa 26, koTOpasi YCTaHOBJIEHAa Ha BBIIIYCKHOM YCTPOHCTBE
(Teuke) mpuemMHOro OyHKepa 2 TaKUM OOpa3oM, YTO KyCKH CBIPbS W3
npuemMHOro OyHKepa, MepeMmellasch, nonajaioT B kamepy CBY
HarpeBa 26 1 nonsepratorcs BozaencTsrio CBY 31eKTpOMarHUuTHOTO
oJIs.

[Mpu moCTWXEHMM 3aflaHHOM CKOPOCTH KOHBEHEpPHOW JIEHTEHI,
KOTOpasi BBIUMCIISIETCS Ha OCHOBaHHM AAHHBIX, ITOCTYMNAIOIIMX Yepes3
BXOAHOW wuHTepdeiic 14 OT nmaTyMKa IOJOXKEHUS KOHBeiepa 23,

BBIUMCIIUTEILHOE. YCTPOUCTBO 15 depe3 BBIXOAHOM HHTEpdeiic 16 u
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CHCTEeMy  YIpaBiieHHs [pUBOJOM  NHTaTeNnd 5 3alycKaer
3NIEKTPONPUBOA 4 MHUTATEIND 3, C TIOMOILBIO Koropoi‘o Harpetsie CBY
TI0JIEM KYCKH CBIPBS, U3 BBITYCKHOTO YCTPOHCTBA (T€UKH) IPHEMHOIO
OyHKepa 2 MOJAIOTCS Ha BAIKOBBIH packnagyuk 6. Ilepememasce mo
BAJIKOBOMY PacKJIaq4MKy, HarpeTble KyCKU CBIpbS paclpeleisroTcs
TI0 MOBEPXHOCTH BaJIKOBOI'O PAaCKJIaAyMKa B OAMH CJIOMH, obecredrBas
TEM CaMBIM OJHOCJIOMHYIO 3arpy3Ky KOHBekepa 9.

Haxopsces B kamepe CBUY Harpesa 26, kycxn CBIpbsl HarpeBaroTCs
JI0 TeMIIepaTyphl, 3Ha4eHHEe KOTOpOil 00yClIaBIMBAETCsA CBOMCTBAMHU
MaTepuaia KYCKOB %} BpeMEHEM BO3IECHCTBUSA CB4Y
3JIEKTPOMArHATHOTO noJs. Bpems BO3JAEHCTBUSA CBY
3JIEKTPOMAarHUTHOTO NOJS Ha KYCKHM CBIpbS B JAaHHOM YCTPOMCTBE
MOJKHO OTpPENENTUTh U3 BBIPAXKECHHUS:

s
H v, (o)

rae:

Iy — Bpems BosueiictBus CBU 31eKTpOMAarHUTHOrO MOJIsS Ha

KOHTPOJIUPYEMBIE KYCKU ( CeKyHObL);

[ 7 — JUIMHA 30HBI Bo3aeiicTBUs CBY 31eKTpOMarHUTHOIO IO

Ha KYCKH MCXOJHOTO CBHIpbS B BBITYCKHOM YCTpOICTBE (Tedke)

npueMHOro 6ynkepa ( m);

VT — CpeHHSS CKOPOCTh NEPEMEILEHHUS KYCKOB ChIDbS B
BBIITYCKHOM yCTpOMCTBe (Teuke) mpueMHOro 6yHkepa ( m/c).

Yepe3 HEKOTOPBIN NPOMEXYTOK BPEMEHH, IOCIE MpeKpalleHus
BozgeicTBusl CBY 31eKTpOMarHUTHOIrO IOJA HAa KYCOK CBIphS, OH

MornajaeT B 30HY KOHTPOJS TEPMOIATUYMKOB 13, rae ¢ NOMOILBIO
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Tepmorpaduyeckas cucreMa 12, ocymiecTBaserca — (QuKcamus
TEIUIOBOM  KapTUHBI  KOHTPOJMPYEMOro KyCKa, II0  KOTOpOM
onpezensercs CpelHsAs TeEMIEpaTypa KOHTPOJIUPYEMOro KycKa.
3HayeHne MPOMEXYTKa BpEMEHH OT MOMEHTa IpeKpaleHHs
oszeiicTBusa CBY anekTpoMarHuTHOTO 10JIS O MOMEHTa bukcanuu
TEIJIOBOM KapTHHBI KOHTPOJHUPYEMOro KyCKa JOJDKHO OBITB He

MeHbILIe Af, , ONIPeNIeIIEMOTO [0 BEIpaXKeHHUIO (26)

BeixonHoit curHan TepMorpaduueckoit cuctembl 12 depes
BXOAHOM MHTepdeic 14 mocTymaeT B BBIYUCIHUTEILHOE YCTPOHCTBO
15, koTOpOe ompenenseT MacCOBYIO JOJIO IIOJIE3HOrO KOMIIOHEHTa B
KOHTPOJIMPYEMOM KYCKe B COOTBETCTBHH C (opMyJIoii (25)

(Iy —Ty)e

0= Uyc, —T,(c,—c)-T,c

U POBEPSIOT YCIIOBUE

020,

[Ipy mpeBBIIEHMH MAacCOBOM [OJIM ITOJIE3HOTO KOMIIOHEHTA B
KOHTPOJIUPYEMOM  KyCK€ HEKOTOpOro 3aAaHHOIo  IOpPOroBOTO
3HAYEeHMs, [TocTie JOCTHKEHUs KYCKOM TOYKH MaJieHus C KOHBelepa 9,
KOHTPOJIUPYEMOM ¢  TIOMOINBIO  JaT4WKa  MOJOXEeHWd 23,
BBIYHCIHTENIBHOE YCTPOWCTBO 15 € BBIAEPKKOH BPEMEHH HEMHOTO
MEHbIIIEH, YeM BpeMs MajeHMs Kycka OT TOUKH NafieHUs1 C KOHBeHepa
JIO TOYKH TIEPECEYESHUS C TOHKUM JIy4OM OT CBETOBOIO H3nyvarens 21,
yepe3 BBIXOAHON uHTepdeic 16 BbAaeT pa3pelIalolIMil CHUIHal Ha
ycTpoiictBo cpaBHeHus 20. IIpu mepecedyeHnn KycKOM TOHKOTO JIy4a
OT CBETOBOro wu3myuartens 21, Ha BbIXoAe QOTONMpHEMHHMKa 22
dopMupyeTcss CHUTHal, KOTOpbIH TMoJaeTcs Ha BTOPOM BXOI

ycrpoiictBa cpaBHeHus 20. IIpu coBmaJieHHM CUTHaJIoOB Ha 00OWX
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BXOZax CpaBHMBamIiero ycrpoiicteBa 20, Ha €ro BBEIXOJE
dopMmHupyeTcs  CHTHal, KOTOpPBIM C  BBIJEPIKKOH  BpPEMEHH,
OIpeieNiieMOil BpeMEHEM IIponieTa Kycka OT CBETOBOTO M3JIyyaTels
21 nmo ocu D3nexTpomHeBMokianmaHa 18 wu 3amaBaemoil  O10KOM
BpeMeHHOH 3ajepxku 19, uepe3 QopmMupoBarens HMIYIECOB
ynpaBinenus 17, OTKpbiBaeT oanektponHeBMoknanad 18. Ilpu
OTKPBITHH 3JIETPOIIHEBMOKJIallaHa Ha BBIXOJ€ comia (GopMUpYyeTCs
BO3AYIIHAsA CTPys, TON BO3JEHCTBUEM KOTOPOM H3MEHsAETCS
TpPaeKTOpUS JBHXEHHMA KyCKa TaK, YTO OH IIONAJaeT B INPHEMHHK
KOHILIeHTpaTa 25.

Ecniu  mMaccoBas  fons  MONE3HOTO  KOMIIOHEHTa B
KOHTPOJIMPYEMOM KyCKe He TIpeBbIIIaeT 3aJaHHOIO IIOPOTrOBOrO
3HAYE€HHMd, TO BBIYHCIUTENbBHOE YCTpOiWicTBO 15 He BhIAaeT
pa3pelIalolIuii CUTHall Ha YCTpoiicTBO cpaBHeHuss 20 u npH
TIepeceYeHuH KyCKOM TOHKOTO Jy4ya OT CBETOBOTO M3myuatens 21, Ha
€ro BBIXOJ€ CHUTHaJI HE BO3HUKAET, B pPe3yJIbTaTe€ Yero
3JIEKTPOITHEBMOKJIANIaH HE OTKPBHIBA€TCSI, M KYCOK HE W3MEHAET
TPaeKTOPUIO IIBIDKEHMS, 4YTO obecledyrBaeT IIONAJaHHE €ro B
IpPUEMHHUK ITyCTOM nopozs! 24.

B coctaB 3asgBiSeMOro YCTpOHCTBa BXOJsl OTHAEJIBHBIE Y3IIBI
OOIIENPOMBIIIIEHHOTO MPUMEHEHHS U CIlelHalbHOe 0060pyHOBaHHE,
BBIITyCKaeMOe TNPOMBIIIUIEHHOCTBI0 M HMMeroleecs Ha poiHKe. Jlns
M3TOTOBJIEHUA 3asBJIIEMOr0 YCTpoicTBa He Tpebyercs pa3paboTka U
OCBOEHHE  BBIIIyCKa  HOBOrO  OOOpDYAOBaHUS  CIIEUUAIBHO
npefHa3sHAYeHHOTO Ul CO3JaHUA 3asBiisieMoro ycrtpoiicta. Jlns
CO3JaHMs 3asABIIEMOro YyCTpoiicTBa HeOOXOoouMa HHXXEHEepHas

pa3paboTKa alropuTMOB €ro (YyHKIIHOHUPOBaHHMS, IPOrpaMMHOIO
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obecrieyeHys I BBIYUCIUTENIBHOTO YCTPOWCTBA M  CONPSDKEHHS

Y3JI0B OGHICHPOMBIU_UICHHOFO H CIICLIUAJIBHOI'O Ha3SHAYCHHA.

BTopoe ycTpoiicTBO, CXeMa KOTOPOro IIpe/CTaBieHa Ha dur 3,
COJIEP)KUT YCTPOMCTBO HO3MPOBAHHOM IIOJAa4YM KYCKOB HCXOJHOTO
Chlphs 26, cocToslllee H3: NpHeMHOro OyHKepa 27, HIHEKOBOrO
nutarens 28 ¢ . ayekTpompuBogoM 29 U CUCTEMOH YIIPaBIICHMS
3JIEKTPONPUBOAOM LIHekoBoro nwurarens 30; KoHsediep 34 ¢
3JEKTPONPUBOAOM 32 U CHCTEMOM yNpaBIEHHS 3JIEKTPOTPHUBOAOM
xoHBelepa 33; kamepy CBY narpeBa 51 BKIIOYAIOIIYIO BAIKOBBIH
packimamauk 31 cocTodmMid M3 BalkoB 54 U3 TEPMOCTOHKOTO
JIMOJIEKTPUKA, MEXIy KOTOPBIMM  pacIlOJIaraloTesl  3JeMEHTHI
samepsdomeil rpebenku 55; ycraHoBky CBY wmzmyuenus 35 ¢
snemeHToM BBojga CBY sHeprum 52, y3710M BBITPY3KH KYyCKOB 53 U3
xamepsl CBU narpesa, cucteMy ynpasineHus: ycranoskoi CBU 36;
TepMorpaguyecKyro cucreMy 37 ¢ TepMoiaTdukamu 38; BXOJHOM
uHTepdeiic 39, BBUUCIUTENBHOE YCTPOWCTBO 40, BBIXOAHOW
uHTepdeiic 41; QopmupoBaTens HMIYIbCOB yIpaBieHus 42
3IIEKTPOMHEBMOKIAaNaHoM 43, O6JIOK BPEMEHHOH 3aIepXKu 44,
YCTPOHCTBO CpaBHEHUsI 45; CBETOBOM y3KOHAIIPABIECHHBIA U3JTy4aTenb
46, QorompueMHUK 47; AaTYMK TOJOXEHHA 48; paslesuTenbHOe
YCTPOMCTBO ¢ MpUEMHHUKaMH ITycTOH 1mopoe! 49 1 koHuenTpara 0.

ITpu 5TOM BBEIXOA TepMOrpadUUeCKON CUCTEMBI 37 COEIUHEH C
IepBbIM BXOIOM BXOJHOro HMHTepgerca 39, BBIXOX KOTOPOTo
COeHEH uepe3 BBIYUCIMTENbHOE YCTpoHCcTBO 40 ¢ BXOIOM
BBIXOJHOIO MHTepdeiica 41; nepBbIil BBIXO BBIXOJHOIO MHTepGekica
41 coeauHeH C TIEPBBIM BXOJIOM yCTpOMCTBa CpaBHEHHS 45, BTOpOH

BXOJl KOTOPOT'O COEUHEH C BBIXOJOM (DOTONpHEMHHUKA 47 CBETOBOTO
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u3nydarens 46, a BBIXOJ YCTpoiicTBa cpaBHeHUs 45 uepe3 Onok
BpEMEHHOI1 3a1iepKku 44 ¥ popMUpoBaTens UMIYJIBCOB 42 COeUHEH
C BXOJIOM 3JIEKTpONTHEBMOKJIanaHa 43; BTOPOM BBIXOJ BBIXOIHOIO
uHTepdetica 41 coeqUHEH C CUCTEMOH YNPaBICHHUS 3JIEKTPOIPUBOIOM
nutatens 30 ycTpoilcTBa [MO3UPOBAHHOM ITOAA4H, TPETUH BBIXOM
BHIXOIHOTO WHTepdetica 41 coeluHeH uYepe3 CHUCTEMY YIIPaBICHHUS
ycranoBkoii CBU 36 ¢ ycranoBkoit CBY u3nydenus 35, a BeIXon ee
yepe3 aneMeHTOM BBoJa CBY sHeprum 52 moAcoeluMHEH K Kamepe
CBY HarpeBa 51; ueTBepTblil BBIXOJ BBIXOAHOTO HHTepdeica 41,
COeMHEeH C CHCTEeMOH yNpaBleHUs 3JIEKTPONPHUBOAOM KOHBelepa 33
aJeKTporipuBoAa 32 KoHBedepa 34, Ha Bally KOTOPOIO YCTaHOBJIEH
JaTYUK TIOJIOKEeHUs 48, COeMHEHHBIH CO BTOPBIM BXOJOM BXOZHOIO
uHTepdeiica 39.

Hna wuckmouenus yreuku CBY osHepruv B Hapy)KHOE
[IPOCTPAHCTBO pa3Mephl y3lla BBIFPYy3KH KyCKOB 53 BbeIOMparoTcs
TaKHMH, YTOOBI OH MMEJ CBOMCTBA 3anpenensHoro BojgHoBoaa. Kpome
TOro, s yMeHblueHus yreuek CBY sHepruv B MOMEHT BBIIPY3KH
KyckoB u3 ycraHoBkd CBY m3nyuyenus 35, y3en BEIFpY3KH KyCKOB 53
coliepXKalluid YeTBEPTHBOJIHOBBIE OTPaXKaTeJIbHbIC SIEHKH.

JIis paBHOMEPHOrO HarpeBa KyCKa CO BCEX CTOPOH B KaMepe
CBY mHarpeBa 51 ofecrnieuuBaeTcsi CYyILIECTBOBAHME HEYETHBIX
rapMOHHK BBICIIMX TOPAAKOB. JTO obecrnevnBaeTcs IMyTeM Bblbopa
reoMeTprueckux pasmepoB kamepel CBUY HarpeBa, KpaTHBIX He
LENOMY YHCITy IUTMH BOJH. J[Jisl MOBBILIEHUS HANPSXKEHHOCTH TOJISA U
CHIDKEHHMsA IIOTeph OJJeKTpodHeprud B kamepe CBY Harpesa
UCTIONB3yeTcs 3aMeisfiolas cucreMa rpebeH4aroil cTpykTyphl S5,
pacmoJyioXXeHHass MeXIy BaJlkaMH 54 BalkoBoro packnaguuka 31. Bee

3JIEMEHTBl 3aMeUIsgIolleil rpebeHKH 55 HMEIOT BBICOTY PaBHYIO
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YETBEPTH IJIMHBI BOJIHBI W YCTAHOBJICHBI Ha pPACCTOAHUH MEXKIAY

co0oii, Tak e paBHOM 4YeTBepTH JUTHHBI BoHBl CBY u3nyuenus.

MpuMep peanms3auuy yCTPOMCTEBA.

BTopoe ycTpoiicTBO, KaK BapUaHT peaju3allii, cXema KOTOPOro
npencrasieHa Ha @ur 3, paboTaer cnenyromuM oOpa3oMm.

BbIYACIUTENBHOE ycrporictBa 40 yepe3 BBIXOIHOHN HHTepdeic
41 w® cucreMy yOpaBl€HHUs 3IIEKTPOIPUBONOM KOHBedepa 33
3amycKaeT JeKTponprBo 32 koHBeitepa 34 U BaJKOBBIN pacKiaguuK
31. Ilpy pmOCTMKEHMM 3aJaHHOM CKOPOCTH KOHBEMEPHOH JIEHTHI,
KOTOpas BBIYHCIISETCS HA OCHOBAaHUU JJAHHBIX, IOCTYNAOLIUX Yepes3
BxoqHO¥W wuHTepdeiic 39 or maTyuka NONOXKEHMS KOHBeiepa 48,
BEIYHCIIUTENRHOE ycTpoicTBO 40 udepe3 BBIXOJHON uHTepdeiic 41 u
CHUCTEeMy YympaBieHMs mpuBoaoM nurarens 30  3amyckaer
anekTpornpuBol 29 nutaTens 28 U OAHOBPEMEHHO, BBIUMCIUTEIBHOE
ycrpoiicTBo 40 uepes BhIXOmHOH wuHTepdeiic 41 u cucTeMmy
ynpaBienus: ycraHoBkoii CBY 36 3amyckaer ycranosky CBY
U3aydeHus 35 W 3amaeT Heobxomumyio moirHocTe CBU ob6nyuenus
Kycku coippbst ¢ mpueMHOro OyHkepa 27 TmoOAalOTCs Ha BaJIKOBBIH
packnaguuk 31, mnepeMewaschk IO HEMY pacnpefeisdioTcs I10
MOBEPXHOCTH BaJIKOBOTO PacKiIaJ4yHKa B OIUH CJIOH, oGecrieurnBast TeM
caMbIM OJHOCJIOWHYIO 3arpy3Ky KoHBedepa 34, U OJHOBPEMEHHO,
nojBeprasch Bo3neiicTerio sHeprun CBY anexTpomarHuTHOro moss,
noctynawomed B kamepy CBY marpeBa 51 u3 ycranoBku CBY
u3nydeHus 35 yepes aneMeHT BBoAa CBY snepruu 52.

Haxopnsice B 30He Bo3zeicTBUss CBY 351€KTpoMarHMTHOrO M0,

KYCKHM CBHIPbSi HarpeBarOTCs O TeMIIepaTypbl, 3HA4EHUE KOTOPOM



WO 2005/118148 PCT/UA2004/000036

10

15

20

25

94

o0ycrnaBnMBaeTcs CBONCTBAMH MaTepHaja KyCKOB H BPEMEHEM
BosfeiicTBuss CBUY snexkrpomMarHuTHOro mnois. Bpems BosaelcTBust
CBY o71€KTPOMarHuTHOro 1O Ha KyCKM CBIpbS B IaHHOM
YCTPOMCTBE 3aJaeTcs U3 YCJIOBUS HEOOXOAMMOIO ypOBHS Harpesa
KyCKOB CHIPbSl ¥ ONpPENENSIOTCS CKOPOCTBIO KOHBeHepa 34, Koropas
ZI0JIXHa GBITH COTJIACOBaHA C NPOU3BOIUTENBHOCTHIO ITUTATENS 28.
CurHan ¢ JgaTddKa IOJNIOXKEHHUsI KOHBelepa 48 uepe3 BXOTHOM
uHTepdeiic 39 MOCTyIIaeT B BBIYMCIHTENbHOE YyCTpoiicTBO 40,
KOTOpO€e 4epe3 BHIXOAHOH mHTepdeiic 41 Gopmupyer Takoi cUrHai
yIpaBJIeHHs Ha CHCTEMY YNpaBJIEeHHs 3JIEKTPONpUBOAa KoHBekepa 33
U COOTBETCTBYIOLIMI CHUTHANl YIIpaBICHHS Ha CHCTEMY ynpanneﬁnﬂ
sieKkTpornpuBogoM  mmrarens 30, koTopele  obecreuMBarOT
COINIacOBAHHBEIE CKOPOCTH OJJIEKTPOIIpUBOAA KoHBeWepa 32 W
SNIEKTPOIIpUBOZa mnuTarens 29, obecrneynBaioliue HaXOXAECHHUE

KyCKOB ChIpbs B kamepe CBY narpesa 51 3amanHoe BpeMs.
Heo6xonumas nMHeHHas CKOPOCTh KOHBEeMEpHOW IeHTBI V)

MOXeET OBITh OmpefeieHa 1Mo Gopmye:

L
V/(:‘t—H;(M/C)

H

rae:

ty . BpeMs. BO3JEHCTBHS 3JIEKTPOMAarHHTHOIO H3Iy4eHUs Ha
KOHTPOJIUPYEMBIH KyCOK, onpenensetcs mo ¢popmyie (11) (cexynowr);

L

H - 3KBUBAJIEHTHBIN NHHEWHBI pa3Mep 30HBI 00mydeHuss CBU
3JIEKTPOMAarHUTHBIM MOJIEM BJIONb BEKTOPAa CKOPOCTH IE€pEeMEIICHHUS
KyCKOB ( Mm).

[Tocne mnpoxoxzaeHHs y3na BEITPY3KH KYCKOB 53, Harpertble

KyCKM CBIpbsSl MONAJalOT B 30HY [eHCTBUS TEPMOAATHUKOB 38, C
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IIOMOIIBIO  TepMorpaduyeckas cucreMé 37 ocyuecTBisercs
¢uKcanys TENIOBOH KapTHHBI KOHTPOJUPYEMBIX KyCKOB. BBIXOAHOH
CWrHajJ TepMorpaduueckoil cucteMbl 37 depe3 BXONHON HHTepdeic
39 moctymaeT B BBIUHCIHUTENBHOE YCTpOHCTBO 40, KOTOpoe IO
TEIUIOBOM KapTHHE KyCKa ONpefenseT CPeAHIO TeMIepaTypy KyckKa,
a 3aTeM MacCOBYIO JOJIO MOJIE3HOrO0 KOMIIOHEHTA B KOHTPOJIUPYEMOM
KyCKe B COOTBETCTBHH C (popMmyoit (46).

p,Ae

p,Ae — pAe,

¥ TIPOBEPSETCS YCIIOBHSL:

IIpy mpeBbIIEHHM MAacCOBOM AOJNM IOJE3HOIO KOMIIOHEHTa B
KOHTPOJIUPYEMOM  KyCK€ HEKOTOpOro 3aJaHHOro IIOpOroBOr0
3HAYeHHMs, MOCcje MOCTH)KEHHS UM TOYKU TNMafieHus ¢ KoHBelepa 34,
KOHTPOJNHPYEMOH ¢  IIOMOLIbIO  JaTYMKa  MOJOXeHus 48,
BBIYHUCIUTENbHOE yCcTporcTBO 40 ¢ BBIAEPKKOW BPEMEHH HEMHOIO
MeEHbBIIIeH, 4YeM BpeMs MajgeHuss Kycka OT TOYKM I[aJieHHs Ha
KOHBelepe OO TOYKH IEepecedyeHHss ¢ TOHKHUM JIy4YOM OT CBETOBOIO
u3nyyatenss 46, depe3 BBIXOAHON uHTepdelic 41  BblmaeT
paspelalolMii  CHrHAl Ha ycTpodcTBO cpaBHeHus 45. Ilpu
niepeceyeHrr KyCKOM TOHKOTO JIy4a OT CBETOBOrO M3iydatens 46, Ha
BBIXOJIe oTOnprueMHIKa 47 BO3ZHUKAET CUTHAN, KOTOPBIA IIOJaeTCsA Ha
BTOpO# BXOA ycTpoiicTBa cpaBHeHus 45. IIpu coBmaseHHu CUrHAJIOB
Ha 00eMX BXOJaX CPaBHMBAIOIIErO YCTPOMCTBa 45, Ha €ro BhIXOJE
dopMmupyeTcs  CHTHaJl, KOTOPBIH C  BBIAEPXKKOHM  BpEMEHH,
onpejensieMOi BpeMeHeM IpoJieTa KycKa OT CBETOBOTO H3JydaTelns

46 1o ocu OSNEKTPONHEBMOKIamaHa 43 W 3aaaBaeMoil OJIOKOM
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BpPEMEHHON 3ajepXku 44, uepe3 ¢(opMHUpOBATENb HMILYJIECOB
ynpaBieHuss 42, OTKpbIBaeT djeKkTponHeBMoknanad 43. Ilpu
OTKDBITHH 3JIETPONIHEBMOKNAaHa Ha BBIXOZE coIia (opMHUpyeTCs
BO3AyLUHasi CTPys, TMOJ BO3AEKHCTBHEM KOTOPOM M3MEHSETCH
TpaeKTOpHs IBHXKEHUS KyCKa TaK, YTO OH TNONajacT B IPUEMHHUK
koHienTpara 50. Eciu maccoBas oy NONE3HOr0O KOMIIOHEHTa B
KOHTPOJIMPYEMOM KyCK€ He TMpeBBIIIaeT 3aJaHHOTO IOPOroOBOIO
3HA4YeHHs, TO BBIUMCIUTENbHOEe YycTpoiictBo 40 He BbAAeT
pa3pellaroluii CUTHAJI Ha YCTPONHCTBO CPAaBHEHHUA 45 ¥ Ha €ro BBIXOZE
CHTHAJI He BO3HHMKAeT, B pe3yJbTaTe Yero 3JeKTPONHEBMOKIANaH He
OTKPBIBAaETCA, U KyCOK He HM3MEHSET TPAeKTOPHIO HABHXKEHHUS, YTO
obecrieunBaeT MornajJaHue ero B IPMEMHHUK ITyCTOH rmopoasl 49.

INpennoxeHHple CIOCOOBI M YCTPOKMCTBA TepMorpapu4ecKoin
KyCKOBOM  cemapallid  [O3BOJSAIOT  3HAUUTENBHO  YIYYIUHUTh
TEXHOJIOTHYECKHE TIOKa3aTeNly 00O0TallleHUs! ChIPhS.

Kak mnokasand WCCIeNOBaHUS M MCIBITAHUA IpelaraéMbIX
CrIocobOB M YCTPOWCTB KYCKOBOHM cenapalyH, OHH ITO3BOJIIOT
00eCreynuTs NpH OJWHAKOBBIX YCIOBHSAX M HArpy3Kax yBeJIMYEHHE
CoIep)KaHus IOJIe3HOro KoMmoHeHTa ¢ 6% - 10% go 18% - 25%,
IPUPOCT MAacCOBOM [OJHM MOJE3HOro KommnoHeHTa Ha 4,5% mpu
YMEHBIIEHHH COAEPXKaHUU IMOJIE3HOTO KOMIIOHEHTa B «XBOCTax» IO
3%, CHM3WTHL OOILIMe 3aTpaThl JJIEKTPOIHEPrMH Ha 5% 3a cuer
CHIDKEHHS Pa3yO0oKHUBaHUsA CHIPhS B Mpollecce ero oborameHus.

B cocraB 3asBIsfeMOro YCTPOHCTBA BXOHS OTHENBHBIE Y3JIbI
OO IIETIPOMBIIIIIEHHOr0 IPUMEHEHUS H ClienHalbHoe 000pyI0BaHHE,
BBIIyCKaeMO€ MMPOMBIIUIEHHOCTBIO U UMelolneecs Ha pbiHKe. Jlnd
W3rOTOBIIEHHUS 3aSBJISIEMOr0 YCTpoiicTBa He Tpebyercs pa3paboTKa

OCBOEHME  BBIyCKa  HOBOro  OOOpYZJOBaHUS  CIELMANbHO
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NpeHa3HAYEHHOrO NS CO3JaHHs 3asBIsieMOro ycrtpoucrsa. [lus
CO3aHusl 3agBIAEMOT0 YCTpPOWCTBa HeoOXoAMMa MHXEHepHas
pa3paboTka anropuTMOB €ro (QyHKUMOHWUPOBAHHS, MPOIPAMMHOIO
obecrieyeHyst AJIs BBIUMCIIMTENIBHOIO YCTPOWCTBA M COIPSKEHHUSA

Y3JIOB 061H61'Ip0MI>II_I_lHeHHOFO H CIICIIUAJIBHOI'O HAa3HAYCHU .
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nornonHeHHoe: MockBa, «Beiciias mxona» 1986 roa. — 263 c.: ui.
2. B. W. OpeneBckuii. «PacueT 0000IIEHHOM MPOBOAWMOCTU
reteporeHHbix cuctem». JKypuan Texuudeckas ¢usuka, Tom XXI,

BeI. 6. 1951 roga.
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$OPMYJIA USOEPETEHNUA
1. Cnoco6 TepMorpapuueckoil KyCKOBOM Celapalud CHIPb,
KOTOPBIH BKIIOYaeT MOINTYYHYIO MOAayy KyCKOB CHIpbS, OOIIyueHHe
X OJIEKTPOMArHUTHEIM M3JIy4€HHEM CBEPXBBICOKOW YacTOTHI,
PETHCTPALIMIO HABEIEHHOTO U3IMY4YEHUs, OIpeleICHUE Haluius
JI0JIE3HOTO KOMIIOHEHTa, CpaBHEHHWE MAacCOBOH JOJNU IIOJIE3HOIOo
KOMITOHEHTA B KYCKeE C €€ IIOPOrOBBIM 3HauUeHHEM U TI0 MOTy4EeHHOMY
pe3ynbTaTy pasfelieHHe KyCKOB Ha IIOJIe3HBIH MPOAYKT M IYCTYIO
IIOPOAY, OTJIMYAIOIMIICH TEM, YTO, KOXIBIH KyCOK CBHIpbsl 00Iy4aroT
3JIEKTPOMATHUTHBIM H3JIyYeHHEM CBEPXBBICOKOM 4YacCTOTHl, 3aTeM
nocjie NpeKpamedus oOJydeHHs W 3aTyxXaHHsd TerIoOOMEeHHBIX
IPOLECCOB MEXAYy KOMIIOHEHTaMH KOHTPOJHPYEMOrO  KycCKa,
(GUKCHDPYIOT TEIUIOBYI0 KapTHHY KOHTPOJIMPYEMOIO KycKa, IIO
KOTOpOM  CHayajla  ONpPeAessIOT  CPEelHIOI  TeMIepaTypy
KOHTPOJIMPYEMOrO KyCKa, a 3areM OINpelesioT MAacCOBYIO [OIIO
THOJIE3HOTO KOMITOHEHTA B KOHTPOJIHUPYEMOM Kycke o (hopMyie:
(Ty —Tp)e )
Uyc, —T,(c, —c)-T,c’

raec:
Q -MaccoBas O0JIsI MTOJIE3HOTO KOMIIOHEHTA B KYCKE |

T, U - W3MepeHHas  yCTaHOBMBINA’ACS  TeMmIeparypa
KOHTPOJIUPYEMOTO KyCKa;
O . TeMnepaTypa Harpesa IyCTOH TIOPOJIB;

0. TEMIIEpaTypa Harpena MmojIC3HOr0 KOMIIOHEHTA,

PCT/UA2004/000036
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Cr - TCIIJIOEMKOCTH ITOJIE3HOI'O KOMIIOHECHTA,

C - TETUI0EMKOCTD MyCTOM MOPOABI;

U TIPOBEPSIOT YCJIOBHE;

020,

5 rpge:
Q,,op - TIOpPOrOBOE€ 3HAYEHHE MacCOBOM JOJIM IT0JIE3HOTO

KOMIIOHCHTA B KYCKC;

MOCJIC 4Yero Mo IMoJly4YCHHOMY pE€3yJIbTaTy OCYIIECTBIIAIOT C€iapalvio

KYCKOB CBIPbA Ha JBa IOTOKA: OAHUH U3 IIOTOKOB COCTOUT H3 KYCKOB C
10 MacCoOBOH goJen COZICPXKAHUEM TIOJIE3HOI0 KOMIIOHEHTa MCHBIIC

HEKOTOPpOro 3agJaHHOro HOpOFOBdI‘ O 3HAUCHHUA , a I[perﬁ M3 IIOTOKOB

COCTOHUT H3 KYCKOB C MacCOBOH JoJeH COACpXaHUA IIOJE3HOTO

KOMITIOHCHTA HE MCHBIIIE TOI'0 K€ [IOPOroBOro 3Ha4CHHU.

15 2. Cnocob TepMorpaguyeckoil KyCKOBOH cemapaldd ChIpb,
KOTODBIM BKJIIOYAET MOLITYYHYIO [T0J1ady KyCKOB ChIpbs, 00IIyueHHe
WX DOJEKTPOMAarHUTHBIM H3Iy4Y€HHEM CBEPXBBICOKOH YacTOTEHI,
PETUCTPAl[MI0O HABEJEHHOr0 M3JIyueHHs, ONpeAelIeHHUE HaHuYusd
IOJIE3HOTO0 KOMIIOHEHTa, CpaBHEHHE MAacCOBOH [IOJH IIOJIE3HOIO
20 KOMIIOHEHTa B KyCKe C €€ IOPOroBOH BEIMYUHOMN U MO MOJyYEHHOMY
pe3ynbTaTy pasfelieHde KyCKOB Ha MOJIE3HBIH MPOLYKT M IyCTYIO
IIOPOAY, OTJHYAKLIMICS TeM, YTO, KaX bl KyCOK CBIPbSl O0ITy4aroT
3IIEKTPOMArHUTHBIM H3JIyUYeHHEM CBEpPXBBICOKOM 4YacCTOTBI, a 3aTeM
mocjie TIpeKpalleHHs oOoOmydeHHs, [JO MOMEHTa  3aTyXaHHs
25 TemnoOOMEHHBIX TMPOLECCOB MEXIy KOMIIOHEHTaMH  KYCKa,

(GUKCHPYIOT TEIUIOBYIO KapTHHY KyCKa 110 KOTOPOH ONpPENEeNsioT €ro



WO 2005/118148 PCT/UA2004/000036

10

15

20

100

CPEIHIOI  TEeMIepaTypy, a 3aTeM ONpelenstoT  OObeMHBIN

KOS(i)(bI/II_[I/ICHT KOHIICHTpALMM MOJIE3HOI'O0 KOMIIOHEHTa B KYCKE IIO

dbopmyne:
2T, —M—ZTO +U,
= ¢ .
3(U0 -T o) ’
rae
Vv - oObeMHBIH KO3(QOHUIHUEHT KOHUEHTPALMM I0JIE3HOTO
KOMITOHEHTA;

Ic - U3MEpEHHas CPeIHsAs TeMIleparypa KOHTPOJIHMPYEMOIro

KycCKa,;

UO - TEMIICpaTypa Harpena Mnoje3Horo KOMIIOHEHTA,

T, 0 - TeMIleparypa Harpesa ITyCTOH IIOpPOABI;
U IIPOBEPSIOT yCIOBUE

v>v

nop s
Voon — TIOPOTOBOE 3HaueHWe OOBeMHOro KoddduuueHTa

KOHILIEHTPAIMH TI0JIE3HOT0 KOMIIOHEHTA.

TI0CJIE YETO IO MOJYYEHHOMY Pe3yNbTaTy OCYILIECTBISIOT CElapalHio
KYCKOB CHIPbS Ha J[Ba TIOTOKA: OJUH U3 MOTOKOB COCTOUT M3 KYCKOB C
COZIEPXAHUEM II0JIE3HOTO KOMIIOHEHTa, Ui KOTOpPOro OOBEMHBIMH
K03()(DUIHEHT KOHLEHTPALMA IIOJIE3HOTO KOMIIOHEHTa MEHbLIe
HEKOTOPOro 3aJaHHOTO IOPOTOBOTO 3HAueHHs, a APYrod IOTOK
COCTOMT M3 KYCKOB C COJEpXKaHHEM IIOJIe3HOT0 KOMIIOHEHTa, JUIs
KOTOPOrOo O0O0BEeMHBIH KO3((GUUHMEHT KOHIEHTPALUH IOJE3HOro

KOMIIOHE€HTa HE MCHBIIIE TOr0 K€ 3aJaHHOI0 IIOPOroBOr0 3Ha4YCHH.



WO 2005/118148 PCT/UA2004/000036

10

15

20

101

3. Cmocob6 TepMorpaduyeckoii KyCKOBOH cemapauuM ChIpbs,
KOTOPBIH BKJIIOYAeT MOMITYYHYIO NoJady KyCKOB ChIPbs, OOIyueHHE
UX DJIEKTPOMAardHUTHBIM  M3IIydeHHeM CBEPXBBICOKOH  4acTOTHI,
PETUCTPAIMIO HAaBeIEHHOTO W3IyUYeHHs, ONpelelIeHUe Hajuyus
[IOJIE3HOTO KOMIIOHEHTa, CpaBHEHHE MAacCOBOH JOJIM II0JE3HOro
KOMIIOHEHTa B KyCKe C €€ TIOpOroBOii BEIMYMHOM U IO IOJIyYEHHOMY
pes3yibTaTy pasfelieHHe KYCKOB Ha IOJIe3HBI MPOAYKT U IIyCTYIO
MOpPOAy, OTAMYAIOUIMHICH TeM, 4YTO, KyCOK CBIpbs 0O0iIy4aior
3JIEKTPOMAarHUTHBIM H3TTyYeHHEM CBEpPXBBICOKOH 4acTOTHl B TE€UEHHHU

BpPEMECHH, OIIPEACIIAEMOM 10 BBIPAXKEHHIO!

;= ATc,.p,
! fﬂgogrEjltgé‘r .

rae:
ly; - Bpems Bo3ieicTBHA dJekTpomarHuTHOro CBY u3my4denus

Ha KOHTPOJIUPYEMBIH KYCOK;

AT - 1pebyemoe ToOBBIIEHHE TeMIlepaTypa HAarpeBa

IIOJIC3HOT'O KOMIIOHCHTA,

C, - TEIOEMKOCTb TOJIE3HOT'O KOMIIOHEHTA;

P, - IUIOTHOCTH MOJIE3HOTO KOMITOHEHTA,

Jf -uacrora kone6anuii CBY 51€eKTpOMarHUTHOTO TIOJIS;
£, - dNeKTpUYecKas IOCTOSIHHAs;

g, - OTHOCHTEJIbHass  JUIJICKTPUUECKaA NNPOHUIIAEMOCTD

ITOJIC3HOT'O KOMIIOHEHTA,

E, - nanpsxkeHHocTh  3nmexTpuueckoro mons  CBY

JJNICKTPOMArHUTHOI'O I10JIA;
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1g0, - TaHTeHC [VINEKTpHYECKMX TIOTEPh  MOJNE3HOrO

KOMITOHEHTa,

a 3aTeM Mocje NpeKpalleHus oOnyueHHs, N0 MOMEHTa 3aTyXaHHs
TEINIOOOMEHHBIX ~ TPOHECCOB  MEXIY KOMIIOHEHTaMHM  KycCKa,
(GUKCUPYIOT TEIUIOBYIO KapPTHHY KyCKa [0 KOTOPOW OMNpPEAEISIOT €ro
CPelHIOI TeMIIepaTypy, a 3aTeM OIpeNeNsIoT MacCOBYIO OO0
II0JIE3HOrO KOMIIOHEHTA B KOHTPOJIHUPYEMOM KycKe 1o GopMmyne:

p,Ae

p,Ae — pde,

rae:

Ae=rnfE ,f, £,6tg0t,, — AT . pc - pciomorarensHslil mapameTp
I1yCTOM MOPOJEI,

Ae, = 7fE,£.8,186,t, —AT.p,c, -  BcnomoratemsHsii
napameTp MoJIe3HOTO KOMIIOHEHTA;

Q - maccoBas 0JIs TIOJIE3HOTO KOMIIOHEHTA B KOHTPOJIHPYEMOM
KyCKe;

ATc -  cpennee HpeBBII_IJeHI/Ie‘ TeMIepaTypbl Harpepa
KOHTPOJHPYEMOro Kycka ( °K);

P - IIIOTHOCTH ITyCTOH MOPO/bI;

£ - OTHOCHTEJIbHAs AUDIIEKTPUYECKass MPOHHULAEMOCTh ITyCTOH
TIOPOJbT;

1g0 - TaHTeHC IUBIEKTPUYECKHX NOTEPh ITyCTOM MOPOHL.
¥ TIPOBEPSIETCS YCIIOBUE:

Q>0

rie:
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Qnop - IIOPOroBo€ 3HAYCHUC MacCOBOM JOJHU ITOJIE3HOTO

KOMIIOHEHTa;

IIOCJIE YETO I10 MOJTyYeHHOMY Pe3yJIbTaTy OCYIIECTBISIOT CENapalyio
KYCKOB CHIPbsl Ha JIBa MTOTOKA: OJUH U3 IOTOKOB COCTOHUT U3 KYCKOB C
MaccoBO#M J[I0Jieil Colep)KaHWEM IM0JIE3HOr0 KOMIIOHEHTa MEHbIIIe
HEKOTOpPOTO 3alaHHOTO ITOPOrOBOT0 3HAYEHUS , @ APYTOH U3 TIOTOKOB
COCTOMT M3 KYCKOB C MaccCOBO# [oJiel conepXaHus IOJIE3HOro

KOMITOHCHTA HE MEHBILEC TOI'0 XX€ IMOpOroBoro 3Ha4CHUs.

"~ 4. Cmoco6 TepMorpaduyeckoil KyCKOBOM celapald CBhIPbS,
KOTOpBIH BKJIIOYAET MOIUTYYHYIO [T0Ja4y KYCKOB ChIpbs, 0OITydeHHe
UX DJIEKTPOMAaTHUTHBIM HW3JIy4eHHEM CBEPXBBICOKOH 4YaCTOTHI,
PETUCTPALMI0 HABEJEHHOIO0 M3IY4YEeHHs, OINpeldeNeHUEe Halu4us
IIOJIE3HOTO KOMIIOHEHTa, CpaBHEHHE MacCOBOM JOJH IOJIE3HOIO
KOMIIOHEHTa B KyCKe ¢ €€ MOPOroBOi BEIMYMHOM H 110 ITOJIyYEHHOMY
pe3yNbTaTy pa3fielieHHe KyCKOB Ha TOJIE3HBIM NPOAYKT M IIyCTYIO
HOPO/LY, OTJHYAIOMIUICS TEM, YTO, KQKABIH KyCOK ChIpbs 00TydaroT

JJICKTPOMarHUTHBIM HU3JIYyYC€HHEM, YaCTOTa KOTOPOIro ONpeNCIIsOT 110

dbopmyrne:

f< 1
7 X, 2808, s, (1 +1876, +1)

rue:
X m - MAaKCUMAaJIbHBIN JINHEWHBIN pa3Mep KyCKa;

€0 - BNeKTpUYECKas OCTOSHHAS;
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€ r - OTHOCHTEJIbHaA ITHUIJIEKTpHUUYCCKaA NOCTOSHHAasA ITIOJIE3HOI'o

KOMIIOHCHTA,

Mo - MarHuTHas NMOCTOSHHAS,

/Llr - OTHOCHTECJIbHaA MarHuTHasd NOPOHHLIACMOCTH IIOJI€3HOTO

KOMIIOHCHTA,

I1g 5, - TaHreHC [OHIJIEKTPUYECKUX IOTEPh TMOJIE3HOTO

KOMIIOHEHTA,

a BpeMsi HarpeBa ONpeAeNsioT o GopMmyIie:

, - ATep,
" fre,e EXtgd,’

rae:
AT - tpeGyemoe mOBHIIIEHHE TeMIlepaTypa Harpesa

IIOJIE3HOTO KOMITIOHCHTA,

Cr - yAelIbHasd TEIJIOEMKOCTD OJIE3HOI'O KOMITIOHEHTA,
,0 » - INIOTHOCTH ITOJIE3HOI'O KOMIIOHCHTA,

& r - OTHOCHTECJIbHAs JJIEKTpHYCCKAasA NPpOHHUIIaeMOCTDb

MOJIE3HOI'O KOMIIOHCHTA,

E m - HAIIPpSDKCHHOCTB 3JICKTPOMArHuTHOTO 11015,

mocjie  4ero € MOMEHTa  IpeKpalleHHs  BO3JEHCTBUS
3JEKTPOMArHUTHOTO IIOJIsi O MOMEHTa 3aTyXaHWs TelI000MEHHBIX
IPOLECCOB MEXIY KOMIOHEHTaMH KyCKa, HEOMHOKPaTHO (GHKCHPYIOT
TEIUIOBblE KApTHHBI KyCKa, IO KOTOPBIM OIpPENENsIOT CpeqHHe
TEMIIepaTypbl  KOHTPOJUPYEMOIO KyCKa, a Ha  OCHOBaHHUH

IMOJY4YCHHBIX JAaHHBIX COCTABIIAIOT CUCTEMY ypaBHeHI/Iﬁ
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(T, =X, + X, 1, + X 12+ X 12
T =X, +X,t, + Xt} + X,
T, =X, +X,t, +X,t; + X1,
T, =X, + X,t, + Xyt + X 85

—_—

rue:
T 02 Tl v 25 T. 3 — CpeHss TeMIEpaTypa KycKa, onpeJie/ieHHas B

MOMEHTBI BpeMEHU Loslislysts
5 ¥ pelaioT ee OTHOcUTeNsHO X,,X,,X;,X,, MOCJEe Yero OnpeaessoT
k02 GbUIMeHT 00BbEMHOIO 3allONHEHHs NOJIE3HOI0 KOMIIOHEHTa II0
dbopmye:
Ky = cp(X,ac,p, +3X,k,)
co(Xac,p, +3X,k,)-3X,c,p,k

b

rue:
10 C - TEMIO0EeMKOCTh IIyCTOM IIOPOBI;
P - IUIOTHOCTH ITYCTOM MOPOJIBL;

A - pa3Mep 3epHa I0JIe3HOr0 KOMIIOHEHTA;
k, - K03((DHUIIMEHT TEIIO0Ta4H 0JI€3HOTO KOMIIOHEHTA,

k- K03 GHULMEHT TEMNOOTAa4Yy ITyCTOH MOPOJILI;

15 ¥ npoBepsIOT YCIOBHE
Kv>Kv,,

i (<
Kv,,, - TmoporoBoe 3HaueHHe Kod(QHUHMEHTa OOBEMHOTO

3ar10JIHCHHUA MMOJIE3HOTI'O KOMIIOHCHTA.
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[To mony4eHHOMY pe3ynbTaTy OCYLIECTBIAIOT CEIapaluio KyCKOB
CBIpbS Ha J[BAa TIOTOKA: OJMH U3 IIOTOKOB COCTOMT M3 KYCKOB C
COZIEPXXAHUEM IIOJIE3HOT0 KOMIIOHEHTa, Ul KOTOporo Ko3dduiueHt
00BEMHOr0  3alOJIHEHMs  TOJIe3HOr0  KOMIIOHEHTa  MEHBILE
HEKOTOPOTO 3aJaHHOI0 I[OPOTrOBOrO 3HAYEHHUsA, a APYrod IOTOK
COCTOUT M3 KYCKOB C COJAEp)KaHHEM IIOJIE3HOTO KOMIIOHEHTa, MJISA
KOoTOoporo koddduuueHT o0O0BEMHOro 3allOJIHEHUS  IIOJIE3HOIO

KOMITIOHEHTa He MEHBIIE TOT'O K€ 3aJaHHOT'O INOPOTOBOIO 3HAYECHHUA.

5. Cmoco6 TepMmorpaduueckoil KyCKOBOM cemapaliH ChIpbS,
KOTOPHIH BKIIIOYAET MOINTYYHYIO II0fa4y KYCKOB CBHIpbs, 00iIy4YeHHe
HMX O9JIEeKTPOMAarHUTHBIM H3Iy4€HUEM CBEPXBBICOKOH YacTOTEHI,
PETUCTpalii0 HABEJEHHOTO M3IY4YeHHUs, OIpEIeNeHue HaIudus
MIOJIE3HOTO KOMIIOHEHTa, CpaBHEHHE MacCOBOM JOJU IIOJE3HOIO
KOMIIOHEHTAa B KyCKe C €€ IIOpOrOBOM BEJIMYMHOU H MO IOJyYEHHOMY
pe3yJibTaTy paslelieHHe KyCKOB Ha MOJIE3HBIH INPOAYKT U IIyCTYIO
[OPOY, OTJIMYAOLIUIiCS TEM, UTO, KaXKAbIA KyCOK CBIpbsl 00Ty4aroT
3JIEKTPOMArHUTHBIM M3I1y4YE€HHEM CBEPXBBICOKOH YaCTOTHI [0 Harpesa
KOMIIOHEHTOB KyCKa, a TIocje IIpeKpallleHus BO3ACHCTBUSA
SJIEKTPOMAarHUTHOTO  W3JyYeHHs, TEPMOIrpapHIEecKor CHCTEMOM
(GUKCHPYIOT TeMIlepaTypHYI0 KapTHHY KycKa II0C/e IIpeKpalleHHs
BO3MIEHCTBUA 3JIEKTPOMArHUTHOIO MOJsL JO MOMEHTa 3aTyXaHud
TEMI00OMEHHBIX MPOLIECCOB MEX Iy KOMIOHEHTaMH KyCKa, IPHU 3TOM
10 TOJIyYEHHOM TEmIOBOM KapTHHE OIpPEAeNsioT pa3HOCTh
MaKCHMaJIbHOM 1 MHHUMAaJIbHON TeMIepaTypsl KyCKa, a [10 pa3HOCTH
MaKCUMAaJIbHOII ¥ MHHHMAQJIBHOH TeMIepaTypbl M HW3BECTHOMY
UHTEpBAJly BpeMeHH OT MOMEHTa [IpeKpallleHuss BO3JeHCTBUA

QJICKTPOMAariuTHOroO I0JiA CBCpXBBICOKOfI YacTOTBl OO0 MOMCHTA

PCT/UA2004/000036
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pPEerucTpaiiuu TCIIIOBOI'O I/1306pa)KeHI/I}I KyCKa, ONpeacisAroT

MAacCOBYIO JOJIIO MOJIC3HOI'O KOMIIOHEHTA B KYCKE, B COOTBETCTBHH C

dbopmyoii:
cc, Uo—T, | 6k,cty
Q — AT(tl() apr ]
ce o[ Yo~ To |, Slke, = k,c)ty
AT(tK) alor
rue:

Q - MaccoBada OOJIA IIOJIC3HOI0 KOMIIOHCHTa B KOHTPOJIMPYEMOM

KYyCKE;
Uo - TeMIiepaTypa HarpeBa MojIe3HOr0 KOMIIOHEHTa,;

T, - TeMIIepaTypa HarpeBa ILyCTOH MOPO/EI;
P, - IOTHOCTH [10JIE3HOT0 KOMIIOHEHTA;

cr - TeTUIOEMKOCTD ITOJIE3HOT'O KOMIIOHCHTA;

C - TEeII0EMKOCTE ITyCTOM OPOIBI;
kr — KO3(QHUIMEHT TEIUIOOTAAYH [10JIE3HOTO KOMITIOHEHTA;
k - K02(hGHULIHEHT TETUIOOTAAYH IMyCTON ITOPObI;

{ K — UHTepBaly BpEMEHM OT MOMEHTa MpeKpalleHus
BoszaeiictBuss CBUY  snekTpoMarHUTHOro Imojid JO MOMEHTa

perucTpanyu TEMIOBOro H300paKeHUS;

@ _ pasMep 3epHa MOJIE3HOTO KOMIIOHEHTa B KOHTPOJIUPYEMOM
KYCKe;

AT(¢ K) — pasHOCTh MAaKCHUMaJbHOH M MHHHMMAJbHOM

TEMIIEPATYPBl KOHTPOJIUPYEMOro Kycka B MOMEHT pETrHCTpalHH

TETUTOBOTO U300pakeHHsI KOHTPOIUPYEMOTO KYyCKa,
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H IIPOBEPACTCA YCIIOBHE!

020,

rae:
Q,,op - TOpOroBOE 3HAYEHHE MAacCOBOM J0IM I[OJIE3HOIO

KOMITOHEHTA;

IOCJIE YEro I10 MOJIyYeHHOMY pe3yJIbTaTy OCYIIECTBISIOT Cenapanyio
KYCKOB ChIPBSI Ha JIBa IIOTOKA: OJJMH U3 IIOTOKOB COCTOUT M3 KYCKOB C
MaccoBOil moJieli colep)KaHWeM II0J€3HOr0 KOMIIOHEHTa MEHBIIE
HEKOTOPOTO 3aJJaHHOTO ITIOPOrOBOTO 3HA4YEHHS , a IPYTOH U3 IIOTOKOB
COCTOMT M3 KYCKOB C MacCOBOH J0Jed COJepXaHHs IOJIE3HOTO

KOMIIOHCHTa HEC MCHBIIIC TOIO XK€ IOPOTroBOrO 3HAYCHHUA.

6. YcrpoiicTBo TepMorpaduieckoil KyCKOBOM celapanyy ChIpbs,
coJepxkaiiee, yCTpPOMCTBO [JO3MPOBAaHHOH IIOAa4M KYCKOB CBIPBS,
cocToslliee W3 MPUEMHOro OyHKepa, IIUTATENs C 3JIEKTPOIIPUBOIOM;
KOHBeiiepa C 3NEKTPOINPHUBOAOM; YCTAHOBKY 3JIEKTPOMAarduTHOIO
U3JIydeHUs] CBEPXBBICOKOM 4YaCTOTBI C CHCTEMOH yIIpaBleHMA |,
JAaTYAKHA HaBeJIEHHOIO M3JTy4EHHUS U BBIYHCIUTENBHOE YCTPOHCTBO C
BXOQHBIM HHTEepdEHcOM oTaMYaloleecs TeM, 4TO, YCTPOMCTBO
JOTIOJTHUTENBHO COJEPKUT KaMepy HarpeBa 9Hepruen
BIIEKTPOMArHUTHOTIO I0JI1 CBEPXBBICOKOM 4acTOTHI, HOJACOEIUHEHHY O
K YCTAaHOBKE H3JIyYeHHUS 3JEKTPOMAarHUTHOIO IIOJS CBEPXBBICOKOM
9acTOThl, TepMOrpaguuecKyl0 CcHUCTeMY OO0pabOTKHM  CHUIHAJIOB
TEPMOAATYMKOB HABEJEHHOTO TEIUIOBOrO H3NIy4YEHHUs, CHCTEMY
yIIpaBJI€HHs 3NEKTPOIPUBOJOM NUTATelNs, BaJKOBBIM pacKiIaJyuK,
CHUCTEMY YINpaBIECHUS D3JEKTPONPHUBOAOM KOHBeWepa, CBETOBOH

y3KOHampaBleHHBIH  U3dy4yaTenb ©  (POTONPUEMHMK, OATYHMK
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T10JI0KEHUS, PUYEM BBIXO] TepMOTpapUIeCKON CHCTEMBI COEIUHEH C
IIEPBBEIM BXOJOM BXOJHOIO MHTEpQelca, BEIXOJ KOTOPOro COeIUHEH
yepe3 BBIYHCIUTEIBHOE YCTPOHMCTBO C  BXOIOM  BBIXOJHOTO
uHTEpdeiica, a BTOPOil BBIXOJ BBIXOZHOTO MHTepdelica coequHEH ¢
CHUCTEMOH YTpaBJE€HMS DJJIEKTPOIPUBOAA IUTATENs, TPETUH BBIXOJ
BEIXOJHOTO HHTepdeiica COeJUHEH Yepe3 CHUCTEMY YIpaBIICHHA
yCTaHOBKOH CBEPXBBICOKOH 4acTOTEHI C €€ BXOJOM, YE€TBEPTHIA BBHIXO
BBIXOJHOTO HHTepdeiica, coeOUHEH C CHCTEMOH YyIpaBiIeHHUS
3JIEKTPOIIPUBOJA KOHBelepa, Ha BaJly KOTOPOrO YCTAaHOBJIEH NAaTYHK
IOJIOXKEHHUSA, COEAUHEHHBIH CO BTOPBIM  BXOIOM  BXOJHOIO
HHTepdeiica, MPH 3TOM MePBBIi BEIXOA BEIXOAHOTO HHTEepdelica uepes
YCTPOMCTBO  CpaBHEHMs, OJIOK  BpPEMEHHOM  3aJ€pXKH U
¢bopMuUpoBaTenb MUMITyTbCOB yIIpaBJIeHUs CBSI3aH c
3JEKTPONHEBMOK/IANIAHOM, YCTAQHOBJICHHBIM TakK, 4YTOOBI HMEThH
BO3MOXXHOCTh B3aHMOJIEHCTBOBATh C PA3ACIUTENBHBEIM YCTPOHCTBOM
IOJa4Yd B IIPUEMHHUK KyCKOB CBIPbS C COIEP)KAHMEM II0JIE3HOTO
KOMIIOHEHTa MeHee NMOPOTrOBOro 3HAUYEHUS U IPUEMHHK KYCKOB CBIPhS
C colep)XaHHeM II0Je3HOro KOMIIOHEHTa HE MEHee IIOPOroBOro

3Ha4YEHUS.

7. VYcrpoiicTBO TepMorpa(uyeckod KyCKOBOW cemapalMd ChIpbs,
comepixailiee yCTPOHCTBO NO3MPOBAaHHON MOJaYM KYCKOB, COCTOsAIIEe
U3 NMPHEeMHOTO OyHKepa, LIHEKOBOTO IUTATENsl C JJIEKTPOIPHBOAOM,
KOHBeliepa C DIEKTPONPHBOAOM, YCTAaHOBKY 3JIEKTPOMArdHMTHOTO
U3Ty4eHHUsT CBEPXBBICOKOM YacTOTBI C CHUCTEMOH €€ YIpaBIeHHS,
JaTYUKM HABEIECHHOTO W3JIyYeHUS, BBIYHCIUTEBHOE YCTPOMCTBO C
BXONHBIM HWHTepdelcoM oTIMYaloueecss TeM, 4YTO, YCTPOMCTBO

JOIIOJTHUTEIIBHO COACPXUT KaME€py Harpesa 3Hepmef/i CBEXBBICOKOM
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YacTOThl IOACOCAMHEHHYIO Yepe3 DJJIEMEHT BBOJa JHEPIruH
CBEPXBBICOKOH 4acTOTBl K YCTAHOBKE  M3JIy4Y€HHUs 3HEPruu
CBEpXBBICOKOM YacTOThl, NpHYEM B KaMepe HarpeBa 3HEpruen
CBEPXBBHICOKOH  YacTOTBl  pa3MELIEH  BAJIKOBBIH  PAaCKIIaa4HK,
COCTOSILIIAA M3 BajKOB M3 TEPMOCTOMKOIO OUINIEKTPUKA, MEXIY
KOTOPBIMH PacIONOXKEHb! 3JIEMEHTHI 3aMeIsIoNIel rpebeHKH C [1aroM
paBHBIM '  [ANWHBL BOJIHBI  3JIEKTPOMAarHUTHOIO  M3JIy4€HHS
CBEPXBBICOKOW HacTOTHI, a y3€Jl BRIIPY3KH KaMephbl HarpeBa SHEprueu
CBEPXBBICOKOH HYacTOTHI CHa0XKEH JIOBYIIKOH 3HEPTHH CBEPXBBICOKOM
YacTOThl C YETBEPTHBOJIHOBBIMM OTPAXXaTEJBHBIMH 3JIEMEHTAMH,
KPOME TOr0 YCTPOMCTBO CONEPKHMT TepMOrpadHMuecKyr0 CHCTEMY
00paboOTKH CHIHaJOB, CHCTEMY YIIpaBICHUs 3JIEKTPONPHBOAOM
ITHEKOBOTO IIMTATENsl, CHUCTEMY YIIPaBIEHUS 3JIEKTPONPHUBOIAOM
KOHBeliepa,  CBETOBOM  y3KOHANIpaBICHHBIA  HM3Iy4aredb U
GOTONPUEMHUK, a TaK K€ OaT4yduK IIOJIOKEHHs, IIPH 3TOM BBEIXOJ
TepMorpaduueckoit CUCTEMBI COEANHEH C MEPBBIM BXOAOM BXOQHOIO
uHTepdeiica, BBIXOA KOTOPOIO COEOUHEH Yepe3 BBIYMCIHUTENIHLHOE
YCTPOWCTBO C BXOJOM BBIXOJHOrO HHTep(enca, BTOPOH BBHIXOA
BBIXOOHOTO HHTepdeiica coequHEH ¢ CHUCTEMOH yIIpaBIECHHUs
3JIEKTPOINPUBOIOM ILIHEKOBOTO IHUTATelNlsl, TPETUN BBIXOL BBIXOJHOIO
uHTepdeiica COeNWHEH uepe3 CHCTeMY YIIPABICHHS YCTaHOBKOM
M3Jy4eHUs SHEPTUH CBEPXBBICOKOW YaCTOTHI C €€ BXOIOM, YETBEPTHIH
BBIXOJ[ BBIXOAHOTO HHTepdeiica COoequHeH ¢ CUCTEMOW YIpaBIECHHUS
3JIEKTPOIIPUBOAA KOHBEHEpa, Ha Baly KOTOPOIO YCTAaHOBIEH -JaT4MK
TIOJIOXKEHHUS, COEIUHEHHBIH CO BTOPBIM BXOJIOM BXOJHOTO HHTepdeiica,

TIPA 3TOM TEPBbIM BBIXOI BBIXOLHOIO MHTepderca yepe3 yCTpOHCTBO
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CpaBHEeHHUS, OJIOK BpeMEHHOM 3aiep>KKi U (hOpMUPOBATENh UMITYJIECOB
yIpaBIeHHs CBA3aH C 3NEKTPOIMTHEBMOKIIANaHOM, YCTAHOBIEHHBIM Tak,
YT0Obl MMETH BO3MOXXHOCTH B3aMMOZAEHCTBOBATH C pa3felUTENbHBIM
YCTPOMCTBOM MOJa4YH B INPUEMHHK KYCKOB CHIpbSl C COIEp KaHHUEM
NI0JIE3HOr0 KOMITIOHEHTa MeHee IOPOroBOr0 3HAYEeHHS U NPUEMHUK
KyCKOB CBIPbSl C COJEp)KaHHEM IIOJIe3HOI'O KOMIIOHEHTa HE MeHee

NMOpOroBOIro 3HAYCHUA.
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