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Cl>E.D;EP AJihHAR CJIY)I(EA 
:-;o l1HTEJIJIEKTY AJihHOH COECTBEHHOCf.H: 

t2) <DOPMYJIA H30EPETEHIDI K ITATEHTY POCCHMCKOM <DE,l(EPAIJ;HH 

21 )(22) 3aBBKa: 2013106078/06, 13.02.2013 

2-l) )laTa HaLJana OTC4eTa cpoKa neikTBJ.HI rraTeuTa: 

13.02.2013 

n pHOpHTeT(hl): 

22) )1.aTa no.natJH 3a!!BKH: 13.02.2013 

t-l5) Ony6nMKOBaHo: 27.01.2014 nJOJt. N2 3 

<56) CnHCOK noKyMeHTOB, UHTHpoBaHHhiX B oTcreTe o 

noHCKe: RU 2380611 C2, 20.08.2008. KZ 18220 A, 
15.01.2007. KZ 19622 A, 16.06.2008. RU 74190 
U1, 20.06.2008. US 3947326 A1, 30.03.1976 . 

. ..\.rrpec ;JJIH nepenHCKH: 

421001, r. KaJaHh, yn. A.nopaTcxoro, 2, 3AO 

"3TarroH TKC", .LI;.H. AHrponoBy 

<54) DO.LI;OrPEBATEJih HEci>TM 

(72) Arnop(bl): 

AHTponoa .ll:MHTP~ HaTaHOBHti (RU), 

AXMa.u;yJUIHH Po6epT Pa<lla.JneBH'I. (RU). 

Ba<l>HH PaMHnh PaKH<i>OBH'I. {RU), 
KpaeB Bna.uHMHp BHTarrbeaHq (RU). 

I.I.IHranoa AJaT ci>aThiXOBHq (RU) 

(73) D aTeHT006nanaTeJib(H): 

3aKphlTOe aK~HOHepHOe 06IUeCTBO "3TaJIOH 

TKC" (RU) 

(57) CDopMyJia H3o6p eTeHHSI 

1. TionorpeaaTeJih HecjJTH, BKni04afOuml1 Kopnyc, nonorpeaaTeJih TennoHOCMTemr. 

Tpy6onpOBO)lhl UHpKymn~HH TeTIJIOHOCHTeJISI, Tpy6l.J:aTbie 3MeeBHKH n pOTeKaHH5f HecjJTH B 

BH)le p5I)la rOpH30HTaJ1bHO BhiT 5IHYTbiX napanJieJihHblX yqacTKOB Tpy6 C l130rH yTbiMH 

Y43CTKaMH Tpy6 B MeCTaX TIOBOpOT3, OTJIH43f0llll1MCSI TeM, l.J:TO B nepBOM CeK~Hl1 Tpy6l.J:aTble 

3MeeBl1Kl1 BbinOJIHeHbl KO)KYXO-Tpy6Hb1M l1 O)lHOTIOTOl.J:HhiMH C paCTIOJIQ)KeHHeM 

HarpeaaeMol1 He¢nr Me)Kny Hapy)KJIOI1 11 BHyTpeHHel1 Tp y6ol1 11 p acnOJIO)KeJm eM 

TeiiJIOHOCl1Temr B KOpnyce 33 I·I apy)KHQH rpy6oi1 H BHyTpH BHyTpeHHet'J Tpy6bi , BXO.[lhl l1 

• BbiXO)lbl HecjJTH H TeTIJIOHOCHTeJ151' opram13y iOT npOTYIBOTIOJIO)I{HO C OCyil.J,eCTBJiemieM 

npOTl1BOTOKa HecjJTH l1 T eTIJIOHOCHTemJ.. COOTHOWeHHe .[lH3MeTpOB Hapy)f<HOM H BHyTpeHHel1 

Tpy6bi COCTaBJI5feT (1 08-245):(65-1 50). BO BTOpOM CeK~HH Tpy6l.J:aTbl e 3MeeBHKH BhiTIOJIHeHbl 

MHOrOTIOT04HbiMH T py6a B Tpy6e, Tpy6a C HecpTb lO pa3)leJieHa Ha HeCKOJibKO Tpy6, 

pa3MellleHH.biX B Kopnyce, BHYTPH KOToporo pa3MemeH Ten noHOCHTeJib, cooTHorneHHe 

]]H3 MeTpOB Ha p y)f(HOM H BHyTp eHHeH Tpy6bl COCTaBJI5feT (1 08-425):(32-89). 
2. Tionorp eBaTeJib HecjJTH no n. J, OTJIMl.J:aiOlllHMCSI TeM, 4 TO B TpeTbeH CeK~HH Tpy6hi C 

HecpTblO pa3)leJieHbl Ha HeCKOJl.bKO Tpy6 Ka)J()l3SI H pa3MeWeHbl B KOpnyce, BHyTpH 

KOTOporo pa3MellleH TenJIOHOCHTeJTb , COOHIOWeHHe JlH3MeTpOB Hapy)KHQH H BHy TpeHHei1 

Tpy6bl COCT3BJISieT (I 08-245):(22-89). 

(') 



AsTop(bi): Annzponoa J(Mu1npuii HamanoauiJ (RU), AXMaiJyn.nuH 

Po6epm PcujJa:Jn.eau'l (RU), BtuPun PaMUnb PaKucjJoauiJ (RU), 
Kpaee Bn.aiJwwup BumaJZbeauq (RU), llluzanoe AJam 

l/JambtXOBUll (RU) 
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(5 1) MTIK 
F24H 1/00 (2006.01) 

<l>E)J;EPAJihHAJI CJIY)I(EA 
ITO HHTEJIJIEKTY AJihHOH COECTBEHHOCT:H 

(12) OllHCAHHE 11301iPETEHIUI K llA TEHTY 

(2 1)(22) 3annKa: 2013106078/06, 13.02.2013 

(24) )J,aTa JlaYaJla OTCYeTa CpOKa ,D,eHCTDH5! naTCJ-JTa: 

13.02.2013 

flpHOpHTCT(bi): 

(22) )J,aTa no.ualJH JaHBKH: 13.02.2013 

(45) Ony6nHKOBaHo: 27.01.2014 Emn. N2 3 

(56) Cn11c0K ,IJ,oKyMeJ-JTOB. UHTHposaHHhiX s oTtleTe o 

noHcKe: RU 2380611 C2, 20.08.2008. KZ 18220 A , 

15.01.2007. KZ 19622 A, 16.06.2008. RU 74190 
Ul, 20.06.2008. US 3947326 AI, 30.03.1976. 

A.upec .unn rreperrHCKH: 

421001, r. Ka.3aHL, yn. A .uopaTci<oro, 2, 3AO 

"3Ta.JIOH TKC", )],.H. AHTpOIIOBY 

(54) IIO)J,OrJ>EBATEJih HE<l>TM 

(57) Pe<tJepaT: 

Jif3o6peTCHI1C OTHOCI1TC5! K ITO,D,OrpeBaTem!M 

He<!JTH 11 MO)I{CT 6hTTb HCITOJlh30BaiiO ,D,JlSI HarpeBa 

He<fJT11 npH HX TpaHCITOpT11pOBKe 11 npOMhJCJIOBOH 

ITO,UrOTOBKC. f1 O,!IOr p enaTeJJ b He<j>TH BKJIIO <raeT 

Koprryc, no,norpenaTeJih TennoHOCHTenSJ, 

Tpy6onpOBO,Llhl U11pKyJI SJU1111 . TeiTJJOHOCI1TeJISJ, 

Tpy6<!aTbie 3MeCBHKI1 npoTeKaHH5l HC<fJTH B BH,UC 

pn.ua ropH30JITaJJhiiO DbiTHHYTbiX rrapanneJihJJhiX 

y\IaCTKOB Tpy6 c \>\30rHyTblM\1 y"!aCTKaM\1 Tpy6 B 

~"'1a~t'Rt111'1\'l~ti' c"l11arnY?b'Th1~, y~ie1iiM\trj))if B 

MecTax n onop on. 13 rrepaoli ceKUH11 TpyoqaTbre 

3MeeBHKH BbiiTOJIIICHhl K O)I{YX 0-Tpy6 llhiMH 

O,UHOITOTO<ll-lbiMI1 C p acnOJIO)I{CHHeM Har penaeMOH 

HeqJTH Me)K)]y Hapy)KHOt\ H BHyrpem-Iet\ Tpy6aMI1 11 , 

pacnOJIQ)I(CHHCM Te iTJIOHOCI1TCJI5! B KOpnyce 3a 

Hapy)I{Hoi1 Tpy6oi1 11 mryrpH aHyTpei rJiei1 Tpy6hi. 

BxoJJ.hi 11 DbiXO.Uhl HecjJTI1 11 TennoHocHTeJISJ 

(72) AnTop(bi): 

AHTPOITOB )J,MHTPIDI: HaTaHOBHti (RU). 

AXMa,n;yJI.JDUi Po6epT Pa<lJa3n eBHti (RU), 

Ba<lJHH PaMHJIL Pai<H<lJoBHti (RU), 
KpaeB Bna.n;HMHp BHTaJILeBHti (RU), 
lliHrarroB A3aT <l>aTLIXOBHti (RU) 

(73) TI aTeHToo6na.naTen h(H) : 

3ai<pLITOe ai<QHOHepHOe 06InCCTBO " 3TaJIOH 

TKC" (RU) 

opr aHH3YIOT 

ocymecrnneHI1eM 

npOTHBOITOJIO)I{HO 

npOTHBOTOKa . He<lJT11 

c 
11 

TerrnoHOCHTenSJ. Coonwme1111e Jl11aMeTpOB 

Hapy)!<I-lOH 11 BllyTpellllCH Tpy6 COCTaDJJ5leT (I 08-

245):(65- J 50). Bo BTopoi1 ceKU1111 Tpy6'1aThJe 

3MCeBHKI1 BbiiTOJ!IIellbl MIIOrOnOT0411h!MH r py6a B 

Tpy6e. Tpy6a C ue<f>TbJO pa3!IeJieHa Ha HeCKOJlhKO 

Tpy6, pa3MememJhJX n Koprryce, DHYTPH KoTopor o 

pa3MeiiieH TeiTJIOHOCI1TCJlh, COOTIIOilleiiHe 

)l\1aMeTpOB Hapy:>KHO~ l1 BHyrpeH.Heti Tpy6 
-· ....--~-· -;:-.. ... ~. _____ ..., ~ .. -.,_ ·- -- --~~ .... -...:.-- - ..... _..,_ ·--

111-laMeTpon Hapy)JIJJOJ) H JmyrpciJHe/l T{JJ'O 

coer ann ReT (l 08-425):(32-89). B rpeneii ceKl(HH 
Tpy6b! C HeQJTh!O paJ)lCJ!eJJbl Ha HeCKO!lhKO Tpy6 

Ka)I{,!ICUJ 11 pa3Memenr.r B Koprryce, nHyTp11 

KOTOporo pa3MeWCII TenJIOHOCHTeJ!b. 

cooTJIOilleHHe ,D,HaMerpon Hapynmoi:t 11 

BllyrpeHHeH Tpy6 COcTaBJI5leT ( 108-245):(22-89). 
3.rr.<fl-Jibl, 2 HJI. 
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l13o6p eTCJ·IHe OTHOCHTC5I K IIO.[lOrpeBaTeJI.siM Hecpnl H MO:>KeT 6biTb HCII0Jlb30B3 HO )ln5l 

Har p esa HecjHH npH HX TpaHCIIOpTHpOBKe H npOMhi CJIOBOH IIO)lf OTOB Ke. 

llbsecTeH Tp y6lfaThiH nonorpesaTeJrh. KOTopnrtl co.nep:>KHT Kopnyc c pa3MerneHHOi1 B HeM 

:>KapOBOH Tpy6otf, TeiiiT006MeHHhiH 3JieMeHT B BHllC p5I.ll3 Tpy6, ITp5IMhie yqaCTKH KOTOpblX 

pacnono:>KeHbi n apaJinen&Ho n pononbHOH OCH KOpiTyca. npoMe:>KyT04HbiH TemJOHOCHTeJih, 

ra30IIOBOpOTHYIO KaMepy H paCIIOJIO)f(eHHbiC CO CTOpOHbl. IIpOTHBOIIOJIO:>KHOH 

ra30IIOBOpOTI-IOH KaMep e, rop eJIOlfHOe ycTpOHCTBO. ra300TBO.il B BH)].e .[lhiMOBOH Tpy6bi, 

KOHBeKTHBHYlO KaMepy H py6arnKy BOKpyr :>Kap OBOH Tpy 6hl, B KOTOpyiO IIOMClUCH 

npoMe)f(yTO'-IHbiH TerrnoHOCHTerrh . Tennoo6MeHHbiti 3JieMeHT BhmonHeH B BH.Lle 

ITPOllYKTOBOfO 3MeeBHK3, COCTO.silUef O H3 .ilBYX TIOCJICllOBaTCJlhHO COClll-fHeHHbiX CeK~HM, 

Tpy6hi KOTOpOrO OpHCHTHpOB3Hbi BOKpyr UeHTpaiTbHOM ITpO.ilOJibHOM OCH KOpiTyca, ITpH4CM 

OllHa CCKUH 5I ITpO.UYKTOBOfO 3MeeBH.Ka ITOMClUeHa B py6alllKY :>KapOBOM Tpy6bi, a BTOpa5I - B 

KOHBeKTHBHYlO KaMepy, o6p:::l30B3HHYJO ITpOCT p a H CTBOM Me)K.[ly py6alllKOM H BHyTpeHH eH 

CTCHKOH KOpnyca ( fiaTeHT PcD .NQ2256846, ony6n. 20.07.2005). 
HaH6onee 6mBKI1M K ITpenno)f(eHHOMY HJo6peTeHHJO ITO TexHw-recKotl cymHOCTI1 

5IBJI5IeTC51 ITO,UOrpeBaTeJib HecpTH, KOTOpbiH H?;le~T rOpH.30HTaJib HO BbiT5IHYTbiH 

UHm m .npw:leCKHH I<Opnyc, 3aiTOJIHeHHhlM rrpOMe:>KyTOtiHhlM TeiTJIOHOCMTerreM, ropeJI04HOC 

20 y cTpOHCTBO, .ilhiMOBYlO Tpy6y H p aClllHpHTCJibHbiH 6aK. B KOprryce pa3MelUCHbl TOII04H35I 

KaMepa U -o6p a3HOH ¢opMhr, B KOTopyiO sse.neHhl nonep e4Hhie nepeT04Hhre Tpy6br, H 

paCITOJIO:>KeHHbiH Hall HeH, ITO MeHbllletl Mepe, OllHH ITpO.UyKTOBbi H Tpy64 3TbrH 3MeeBHK B 

BH.[le p .si.Lla CeK~HH, C.MelUeHHbiX OTHOCl1TCJlbH O .Upyr LJ.p y ra. Tpy 6I:.I ITpO.UYKTOBOfO 3MeeBHKa 

25 
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45 

ITJIOTHO yJIO)f(eHbl B K3)K.[l0H 113 CeKUHH ITO T HII Y .ilBYX3aXO)lHOH CIIHparrH B BH.[le p 5Illa 

rOpH30HTaJibHO BhiT5IHYTbiX ITapanrreJihH bi X yqaCTKOB Tpy6 B HanpaBJICHHH 

ITpOT5I)f(CHHOCTH IIO.[lOrpesaTeJI.si C H.30fHYTbiMH yqaCTKaMH Tpy6 B MeCTaX TIOBOpOTa H 

nepexo)la c yposmr Ha yposeHb. IIpH 3TOM p accTO.siHHe MC)f(JlY coce.u:m1M H. Tpy6aMH: B MecTe 

HaH6onblllero 113r116a Ha nosoponroM yqacTKe B 2.9-:-3. 1 pa3a 6onbrne, 4 eM p accT05IHHe 

Me:>KAY COCe;::I:HHMH Tpy6aMH npo)lyKTOBOfO 3MeeBHKa Ha IIp5IMOJIHHeHH OM ropH30HTaJibHO 

BbiT5IHYTOM y4aCTKe. B ~eHTpe n ponyKTosoro 3MeeBHKa ccpopMHposaH yqacToK Tpy6hr H3 

)lBYX CHMMeTpH4HbiX 43CTeM, 3epKaJibHO OT06pa)f(eHHbiX OTHOCHTCJI~HO .LI.p yr .up yra, 

o6pa3y5I S -o6pa3Hoe H30rHyToe U:HJ1HHJlpH4ecKoe T en o (TiaTeHT PcD .NQ2380611, ony6rr. 

27.01.2010 - IIpOTOTHTI). 

H enocTaTKOM H3BeCTHhi X TeXHH4CCKHX p erneHHJ:!: 5IBJI5leTC5I HCBhiCOI<a5I 3¢¢eKTHDH OCTb 

Harpesa BbiCOKOB~3KOH He <}JT11. . 

B ITpenrro:>KeHHOM H3o6peTeHHH pelllaeTc5I 3a.na4a rrOBhillleHH:5I 3¢¢eKTHBHOCTH Harpesa 

BbiCOKOB513KOH He<}JTH. 

3a.na 4 a p ewaeTCSI TeM , 4TO s no.u:orpesaTene He<}JTH, BKJlJOl.faJOmeM Kopnyc, 

ITOllOrpesaTeiTb TeiTJ10HOCI1TeJI51, Tpy6orrpOBO)lhi ~HpKyJISIU:HH TeiTJlOHOCHTeJISI. Tpy6lfaTbie 

3MeeBHKH IIpOTeKaHI15I Hecpni B BH,[{e p 51lla ropH30HTaJibHO BhiT5IHYTb iX ITaparrrreJlbHbiX 

ylfaCTKOB Tpy6 C H30fH YTbiMH yqaCTKaMH Tpy6 B MeCTaX ITOBOpOTa, OTJIH43l0lll11HC5I Te.M, 

4TO B rrepBOH CeK~l1H Tpy643Tbie 3MeeBHKH BbiTIOJIHeHbl KO:>KyXO- Tpy 6HhlMl1 

O)lHOIIOT04HhiMH C paCTIOJlO)f(eJ-J.HeM HarpesaeMOH HecpTH Me:>K.D.Y Hapy :>KHOH H BHy TpeHHeH 

Tpy6otf 11 paCITOTIO)l(eHHeM TeiiJIOHOCHTeJI5I B KOprryce 33 Hapy:>KHOH Tpy6otl H BHYTPI1 

BHyTpeHHeH Tpy6hi, BXO)lbl H BhiXOJlhl Hecpnl H TeiTJ10HOCHTeJI51 paCIIOJl:O:>KeHhl 

rrpOTHBOIIOJ10)1(H0 C ocyweCTBJieHHeM ITpOTHBOTOKa HecpTH H TeTIJIOHOCHTe.151. COOTHOWeHHe 

50 
.[lHaMeTp OB Ha p y)f(H OH H BH y TpeHHeH T p y6 COCT3BJ15IeT (I 08-245):(65-150), 80 BTOpOH 

Ce~HH Tpy6l.faTbie 3MCeBHKH BbiTIOJlHeHbl MHOfOIIOT04HbiMH Tpy6a B Tpy 6e. Tpy6a C 

He<}JTblO pa3lleJieHa Ha HeCKOJlbKO Tpy6, pa3MelUeHHblX B KOpny ce, BH YTPH KOTOpOrO 

pa3MellleH TeiiJIOHOCHTeJih, COOTHOlileHHe llH3MeTpOB Hapy:>KHOH H BHyTpeHHeH Tp y6 

Crp.: 2 
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COCTa BJT5leT (1 0 8 -425) :(32-89) . 

8 Tp eTbeM CeK~HH Tp)'6bi C HecpTblO p a3L(eJTCHbi Ha HeCKOJTbKO Tpy6 Ka)f(.D,a5l H 

pa3MeW eHbl B KOpny ce. BH)'TPH KOTOp Or O pa3Mel!leH TenJTOHOCHTeJib , COOTHOWeHHe 

.ilHaMeTpOB H apy)f(HOM l1 BH)'TpeHHeM Tp y 6 COCTaBJI5leT ( 108- 245) :(22-89) . 

Cymr-rocTb H3o6peTeHmr 

}J,JI5I IlOL(Orp eBa BbiCOKOB5l3KOM r-recpnr HCilOJib3)'lOT pa3JTH4Hble IlO.!lOfp eBaTeJTH, OL(HaKO 

HX 3cpcpeKT HBHOCTb HeBeJIHKa, T.K. OHH paCXO,ll)'lOT IlOBbi WCHHOe KOJTHYeCTBO TOilJIHBa .D,J15l 

IlO.ilOrpeaa TeTIJTOH OCHTeJI5l l1 COOTBeTCTBeHHO HecpTH. B n p e.UJIO)f(eHHOM H306peTemrn 

10 pewaeTC5f 3aL(a 4a TIOBbiWeHJ15l 3 rpcPeKTHBHOCTH Harp e.Ba BhiCOKOB5l3KOM HecpTH. 3a,!la4 a 

pewaeTc5l nonorpeaaTeneM HecpTH, npe.ucTaarreHHbiM Ha cilHr. l-2 

f1onorpeBaTeJib HecpTH (rpu r . J) COCTOHT H3 M0Ll)'Jl5l TennoreHep aTo pa 1, MO,ll)'Jl5l 

Ten rroo6Meml 2 H Tenn o o 6 MeHHHKa 3. B Monyne Ten rroreH epaTop a 1 p a3Mem eHbr 6 rroK 

IlO.!lfOTOBKH TeTIJIOHOCHTeJI5I 4, ropeJI04HOe )'CTpOHCTBO 5, 6 JIOK HaCOCOB 6 H .llh iMOBa 5l 
15 

Tp y 6a 7. B M o.uyne Tenrroo6MeHa 2 p a3M ew eHbi n epaa5l ceK~H5l Ten n oo6MeHHHKa 8, BTopa5I 

CeK~H5l TCilJI006MeHHHKa 9 , TpeTh5l CeK~I15f TeilJI006MeH HHKa 10. 
r1epsaH ceKUH5l Tenn o o6MeHHHKa rrpe.nCTas neHa Ha tp!!r.2. 

H a qmr. 2 H306pa)f(eHb i Tpy 64aTbre 3MeeBHKH npo TeKaHH5l r-recfn H 11 a awne p51na 

r OpH30HTaJibHO BbiT5lH)'TbJX n a parrnenbHbiX )'4aCTKOB Tpy 6 C H30fH)'ThiMH )'4aCTKaMH Tpy6 

B :'\1eCTa X TIOBOp OTa, Hapy )f(HOM 12 H BH)'TpeHHeM 13 Tpy6otf KO)f(YXO-Tpy6HblX 

O.JHOilOT04Hh1X Tpy 6LJaTbiX 3MeCBHKOB n poTeKaHH5l T eilJIOHOCHTeJI51 C p aCTIOJTQ)I{eHHeM 

Tpy6LJaThiX 3MeeBHKOB npoTeKaHH5l Hcqm1 11 Me)KL()' Tpy 6aMH 12 H 13 H p aCilOJIO)f(eHHeM 

TeTIJIOHOCHTeJI5l 3a Hapy)f(HOH T p y6oti 12 H BH)'TpH BH )'TpCHHeH Tp)'6bT 13. 

f1o .uaq a (BXO,LJ.) HecpTH J1 BbiXO.D, TeTIJIOH OC:HTeJTH C O.llHOH CTOpOHbl J1 BXO)l TeilJIOHOCI1TeJI5l 

J1 BhiXOLl H erpTH paCilOJIQ)f(CHbi p H.UOM H Opra HH3)'10T n pOTHBOTOKa H eqnH J1 TeTIJIOHOC.HTeJI5l 

B CMe)f(Hbi X Tpy6ax . COOTHOW eHHe L(HaMeTpOB Hapy)f(HOM 12 H BH)'TpeHHetf 13 Tp )'6b i 

COCTaBJI5leT ( 108-245) :(65 - 150 ) . 

O .nHH ropH30HTaJibHhiH Tp y6orrpoao.u Ha 3hiBaiOT xo.uoM Hecpnr MJIH Tenn oH OCHTerr5l. B 
n ep BOM CTyn ei-111 MO)f(eT H ClXO.UHThC5I .QT LlB)'X ,LJ.O m eCTH XOLlOB. 

B o BTOpOtl CeK~HH 9 T p y6LJaThi e 3MeeBJ1KH BhlTI OJIH eHhi MHOf OilOT 0 4HbTMH ~py6a B 

Tp y 6e. Tpy6a C HCcpTbiO H3 n epBOM CeKQHlJ pa3)lencHa H a HeCKOJlhKO BH)'Tp eHHHX Tpy 6, 

OKpy->KCHHbiX O.llHOH Hap yn<Ho tl Tpy6ott (Kopny coM) c Ten rroHOCHTerreM. CooTHoweHHe 
35 

.. :IHaMeTpOB H a p y )I{H OH H BH)'T peHHeM Tp)'6hi COCTaBJI5leT (108 -425) :(32 - 89). 

.JU 

-15 

B TpeTheM ceKQHI1 TI OBTOJ?eH a KOHCTp)'K~J15l BTOp OM CTyn ei-LJ1. CoOTH OllleHHe ,LJ.HaMeTp OB 

Ha p y )I{H0tl 11 BH)'TpeHHCM Tpy6hi COCTaBJI5leT ( I 0 8 -245):(22 - 89) . 

f1o.uo r p eBaTCJib HecpT.H pa60TaeT CJ!e.ll)'IOIIJ,HM 0 6pa30M. 

TonJIHBHhiH ra3 npen sap HTeJihHO n o,LJ.orp eTbiH B Ten n oo6MeH HHKe 3 crop acr s 

rop eJIOllHOM )'CTp OHCTBe 5 . IJpOJJ.)'KTbi r o p eHH5l n pOXOJl5lT 4 epe3 6 JIOK IlO)lf OTOBKH 

TeDITOHOCHTCJI5l 4 C p a3M el!leHHbiM H B HeM Tpy6aMH C UHpK)'ITHp )'IOlllHM TeDITOHOCHTeJieM, J1 

Bbl6paCbiBaeTC5l B )lhTMOB)'lO Tpy6y 7. T en JIOHOCHTeJih Har peBaeTC51 H HarrpaBJI51eTC5f 

Hacocal\m 6 s ceKUHH 8 , 9 J1 10 Tennoo6MeHHHKa. 

TennoHOCHTenh UHPKYJIHpy eT n o Tp y6onp o s o.uaM uHpK)'JI5l~HH Terrn o H OCHTerr5l 11 

HarpeaaeT T p y64 aTbie 3MeeBHKH npoTeKaHH5l HecpT:w. H ecpTb Harp eaaeTc5l 11 n o CTyn aeT oT 

CeKQH11 K CeKQHH, IlOCTeTieHHO IlOBhlWaH CBOIO TeMnep <nyp y . 

K o)Kyxo-Tpy6Hoe O.llHOTIOTO'-IH OH p acnorro )f(eHHe 3MeeBHKOB no3BOJI5leT HaH6on ce 

50 
3cflcpeKTHBHO H arpeBaTb HecpTb B n ep BOM CeKUH.H , KOf.D,a ee B5l3KOCTh 4 p e3Bhi43HHO BeJIHKa J1 

H ecpTb c 6 o rrbWHM Tpy.uoM n p oTeKaeT no Tpy6aM. CooTHowcrme n :waM eTp OB uap y)I{H Oi1 7 u 

BH)'TpeHHei1 8 Tpy6 B nep BOH CeK~HH, paBHOe ( 108-245) :(65- 150) Il03BOJI5leT rrpo Ka'-laTb DO 

Tp y 6 a M B5l3K)'l{) HecpTb C M I1HHMaJJbHhiM H rMp aBJIH'-JeCKHMH IlOTCp51MI1 H MaKCHMaJibHO 

CTp.: 3 
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6biCTpO HarpeTb HeQ:>Tb )]0 COCT05IHI15l ysemfl.JeHHOH TeKyqecn1 (CHYDKeHHOH B5l3KOCTH). 

IlponfBOTOK HeQ:>nf H TeTI.T10HOCHTeJI5l IT03DOJ15JeT HarpeTb HeQ:>Tb p aBHOMepHO ITO BCeH 

ceKJJ.MH H MaKCHMaJihHO rroBhlCHTh TeMrrepaTyp y nepe.u BTopoil ceKI.U1eti. M aKCHManbHOMY 

nporpesy HeQ:>TH s rrepsoti ceKU.HH crroco6cr syeT Hanwm e rerrnoHOCHTeJI5l s o sHyTpeHHei1 

Tpy6e. H arpes aecpnr s n epsoi1 cryrreHH ocyw ecTDJI5leTc51 c 10 .uo 30°C , scne.ucrsHe qero 

B513KOCTb HecpTH CHH)J{aeTC51 Ha 40-50%. 

Bo DTOpOH CeKU.HH IT051BJ151eTC51 B03MO)J{HOCTb BbinOJIHHTb Tpy6orrpOBO.llhl HecpTH 

MeHhWero .LIHaMeTpa rrpH COOTHOllleHHH .llH3MeTpOB Hapy)KHOH H BHyTpeHHeH rpy6hi ( 108-

/0 425) :(32-89). HarpeTa51 HecpTh c rrOHH)J{eHHotf B513KOCThiO cnoco6Ha 6biTb rrpoKal.JeHHOH no 

TaKHM Tpy6aM. KpoMe TOrO, B T3KHX Tpy 6ax C T3KHMH COOTHOllleHH5IMH ,.aHaMeTpOB 

HarpeTa5l HecpTh s 6onhweti cTeneHH HarpesaeTC51 .uo ewe 6onbwei1 reMrrepaTyphr 

n op51.LIKa 50-60°C. 

BeCbM3 B3)f(Hbi M )]J151 CKOpetiwero nporpesa HecpTH 5IBJ151eTC51 COOTHOllleHHe .llH3MeTpOB 
15 

BHyTpeHHHH Tpy6 nepBOM H BTOpOM CTyrreHH (65-150) H (32-89). 

20 

25 

JO 

35 

IlpH Heo6xo.UHMOCTH HecpTh HarpesaiDT B Tp eTbeti ceKJ.J,HH .uo 80-90°C. CoorHoweHHe 

.LIHaMeTp OD Hapy )J{HOH J.1 BHyTpeHHeM Tpy6hi, CO~~BJ151IDIIlee (108-245):(22-89), 

o6ecrreqJ-maeT Harpes 110 yKa3aHHhi X reMrreparyp. 

B Kaqecrse rerrnoHOCHTeJI51 MmKeT 6bTTh ucnonh3osaHa so.ua, aHTHcppH3, Macno 11 T.n. 

HH)J{e npHseneHhi xapaKTepHCTHKH Ja5lsneHHoro rro.uorpesaren5l HecpTH. 

XapaKTepH3YIOIIlHe Q:>aKTOphr: 

1. ,ll.Hall330H MOlllHOCTeH TeiTJI006MeHHHKOB: 

1-51 cryn eHb: 500- 1000 KBT; 

2-51 cryrreHb: 500-2000 KBT; 

3-51 cryneHb: 1000-3000 KBT. 

2. ,[(Harra30H auaMerpos rennoo6MeHHbiX rpy6 rerrnoo6MeHHHKa l -i1 cryneHH: 

76- 159 MM (yKa3aH Hapy)J{HbiH )lH3MeTp Tpy6 HJIH 65- 150 MM BHyTpeHHHH ..UHaMeTp Tpy6) 

3. ,ll.Harra30H )lHaMeTpOB KO)J{yXOBbiX Tpy6 TeiTJI006MeHHHK3 1-11 CTyrreHH: 

108-245 MM (yKa3aH Hapy)J{HbiM.llHaMeTp Tpy6 HJIH 100-230 MM BHyTpeHHMH .LIHaMeTp 

Tpy6) 

4. ,ll.HaiTa30H LJ,HaMeTpOB .llOITOJIHHTeJibHOH TeTIJI006MeHHOH Tpy6hr, pacrrOJIO)J(eHHOH 

BHYTPH Tpy6hr HarpesaeMoro npo..ayKra rerrnoo6MeHHHKa 1-H cTyrreHw 

22-45 MM (yKa3aH Hapy)J{HbiH .ll}IaMeTp Tpy6 HJIH 15-40 MM BHyTpeHHHH .llH3MeTp Tpy6) 

5. ,ll.HaTia30H KOJIH.~·IeCTBa TIOTOKOB HarpesaeMOH cpe.llhi B TeTIJI006MeHHHKe 2-H 

cryrreHH:3-7 WT. 

6. ,[(HaTI330H KOJIHl.JeCTBa ITOTOKOB H31pesaeMOH cpe.llbi B TeTIJI006MeHHHKe 3-H CTyn etm: 

40 5- 12 lllT. 

45 

50 

7. ,[(HaTia30H .llH3MeTpOB Tel1JI006MeHHbiX Tpy6 TeTIJI006MeHHHK3 2-H CTyrrei-m: 

32-89 MM (yKa3aH Hapy)f(HblH LJ,HaMeTp Tpy6 HJIH 15 -80 MM BHyTpeHHHH )l,HaMeTp Tpy6) 

8. ,[(Harra30H .llH3MeTpOB TeTIJI006MeHHbiX Tpy6 TeTIJI006MeHHHKa 3-H CTyrreHH: 

22-89 MM (yKa3aH HapyiKHbiH LJ,HaMeTp rpy6 HJIH 25-80 MM BHyTpeHHHM .LIHaMeTp Tpy6) 

9. ,ll.Harra30H .llHaMeTp OD KO)f(YXOBbiX. Tpy6 TCITJI006MeHHHK3 2-it CTyneHH: 

108-425 MM (yKa3aH Hapy)f(HbiM )l,HaMeTp Tpy6 HJIH 100-230 MM BHyTpeHHHH .[lH3MeTp 

Tpy6) 

10. ,[(H3Il330H ]lH3MeTpOB KO)f(YXOBhiX rpy6 Tel1JI006MeHHHKa 3-H CTyrreHH: 

108-245 MM (yKa3aH Hapy)f(HhiH .llH3MeTp Tpy6 HJIH 100-400 ~1M BHyTpeHHHH .llH3MeTp 

rpy6) 

11. ,ll.HaiTa30H .LIHaMeTpOB BXOJlHOrO H Bbi XO.llHOrO narpy6KOB HarpesaeMOH cpe.llhT 

TeTIJI006MeHHHKOB: 

CTp.: 4 
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57-219 MM (yKa3aH Hapy)I(HbiH LlHaMeTp rpy6 HJJH 50-200 MM BHyrpeHHHH LIHaMeTp rpy6) 

12 . .lJ:J-JartaJOJ-1 .UHaMeTpOB BXOLIHOfO H BbiXOLIHOfO narpy6I<OB TCTIJIOHOCHTCJJSI 

Ten.l006MCHHHI<OB: 

57-219 MM (yi<a3aH Hapy)I(HbiH LIHaMeTp rpy6 HJJH 50-200 MM BHyrpeHHHH .UHa.MeTp rpy6) 

13. JJ:Hana3oH cyMMapHo.H nnowaD.H npoxoLIHbiX ce4eHati rennoo6MeHJ-IbiX rpy6, no 

KoroporM npoxomn HarpeaaeMhiM nponyKr: 

35-230 CM2. 

1-f. Ll.Harta30H TIJJ0Ul3Lll1 npOXOllHbiX Ce4eHHH rpy6, TIO I<OTOpblM npOXO.UHT 

ren.lOHOCHTeJJh: 

30-600 CM 2. 

15. L!HanaJoH HOMHHarrbHOH Hapy)I(HOH nosepxHOCTH rennoo6MeHa ren n oo6MeHHHI<a 1-

,-~ cryneHH: 3,5-20 M2. 

16. Lb:1ana3oH HOMHHaJJbHOH Hapy:>KHOH noaepxHocrn rennoo6MeHa rennoo6MeHHHKa 2-
·a CT\·neHH: 5-55M2. 

17. LI.Mana3oH HOMMHaJJbHOH Hapy)fmoti noaepxHOCTM rennoo6MeHa ren n oo6MeHHHKa 3-

a cryneHH: 3,5-45 M2. 

18. LI.HanaJoH pacxona HarpesaeMoro nponyKra: 20-230 r / qac. 

19. LI.Hana30H pacxona rerrnoHOCHTeJJSI: 20-1 10 r /qac. 

20. LJ.narta30H CKOpOCH1 U,11pKymiL.J;l15I renJJOHOCl1TCJ15l 1-3 MICeK. 

2 l. LI.Han aJoH y.neJJbHOH rennoeMI<OCTH rerrnoHOCMTemi: 3,35-4,25 K.ll.:>KI (Kr· K ). 

::. LI:HanaJoH r errnonpoBOLlHOCTH rennoHOCHrenSI: 0.38-0,69 Br/(M·K) . 

23. LI.11ana3oH .D.HHaMM4eCKOH BSI3KOCTM rennoHocMrenSI: 0,00023-0,002 Ila·c. 

24. ,J11anaJoH yneJJbHOH rennoeMKOCTM I-IarpeaaeMOH cpeLibi (He¢r 11, He¢nmoti 

"} '.!::.lhCHl1): 1,7-2,3 K.lJ.)K/(I<r· K). 

2.5. LJ.Hana30H TeTIJJOrtpOBOLlHOCTl1 HarpeaaeMOH cpe.Uhl (He$TH, He$ TSIHOH 3MYJJhCl1H): 

0.1 2-0.1 9 Br/(M·K). 

26. LJ.Hana30H K.HHeMaTl14CCKOH B513I<OCTH HarpesaeMOH cpe.Ubl (He$TH, HCcPT5IHOH 

3~·!Y.lbCHl1) : 100-10 MM2/c (cCr) . 

.:_-. LJ.Hana30H TIJJOTHOCTI1 J-IarpesaeMOH cp e.Ubl (He$TH, He$T5IHOH 3MYJJbCl111): 850-970 

:-,:;- ~f3 . 

28. B11..1 rerrnoo6MeHHhiX rpy6: 

- Ll a.JKHe; 

- pe6p HCThiC C npOLlOJJbHblMl1 p e6paMl1; 

- OWHTIOB3HHbie; 

- p e6p.HCTbie CO CrtHpaJJbHOH HaBHBKOH; 

- C ryp6ymnaropaMJ1 TIOTOI<a B BH.D,e KOJJbl.I,CBhiX KaHaBOK, Hai<aTaHHbll\·111 Ha fJ13.D,KOH 

rpy6e (Ha BHyrpeHHCH fiOBepXI-IOCT.H Tpy6oi TIOJJylfaTC5l fiJJaBHO 0 4ep4CHHbie BblCTYTihi). 

ITpHMeHeH.He npenno)l(eHHoro non orpesareJJSI He¢nt noJBOJJHT pelllHTh 3aJialfy 

TIOBbiWeHH5l 3cp$eKTHBHOCT.I1 Harpeaa BbJCOKOB5I3KOH He<iJrH. 

ct>opMyna H3o6pereHl1SI 

1. ITonorpesar enh He¢Tl1, BKJJI04aJOumti I<opnyc, nonorpesaTeJJh Ten JJOHOCHTenSI, 

Tpy 6onpOBOLlhi U,HpKyn SIU,HH TefiJIOHOCHTeJJSI, rpy6lfaThle 3MeeB11KI1 nporeKaHHSI HCcPTI1 B 

BH.Je pSI.D,a r opH30HTaJJbHO BhlTSIHYTblX napanneJJhHhJX yqaCTKOB rpy6 C H30fHYTbiMH 

yqacrKaMH rpy6 B Mecrax nosopora, o rrrHlfaiOuurncsr reM, liTO B n epsoi1 cei<U,HH rpy6 lfaTbie 

3MCCBHKH BbiTIOJJJ-IeHhi I<O)I(YXO-Tpy6HbiMH O.D.HOTIOTOlJHbiMH C paCTIOJJO)KCHHeM 

J-Iar pesaeMOH Re<lJTl1 MC)f(.!J.Y Hapy)!(HOH H BHyrpeHHeH Tpy6oti H p acn OJJO)!(eHHCM 

CTp.: 5 
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TeiTJIOHOCI1TeJUI B KOpnyce 33 Hapy)I(HOH Tpy6ofl 11 BHyTp11 BHyTpeHHetl Tpy 6ol. BXO)lbl 11 

BbiX0)1bi He¢TI1 11 TeiTJIOHOCI1TeJUI Opf3HI13YIOT ITpOTI1BOITOJTO)I(HQ C o cy weCTBJieHI1eM 

npOTI1BOTOKa He¢TI1 11 TeiTJIOHOCHTeJTSI, COOTHOWeHI1e Lli13MeTpOB Hapy :>KHOH 11 BHyTpeHHeH 

Tpy6&I COCT3BllileT (1 08-245):(65-150), BO BTOpOH CeKU1111 TpyOY:3Tbie 3MeeBHK11 BbmOJIHeHbi 

MHOfOITOTOY:HhiMH Tpy6a B rpy6e, Tpy6a C He¢Thl0 pa3LieJTeHa Ha HeCKOJlbKO Tpy6, 

p33MelUeHHbiX B I<Opnyce, BHYTPI1 KOTOpOrO pa3MemeH TeiTJTOHOCI1TeJib. COOTHOWeHI1e 

Lli13MeTpOB Hapy)I(HQH 11 BHyrpeHHeH Tpy6hl COCTaHJUieT (108-425): (32-89). 
2. flo,norpeBaTeJTb He¢TI1 ITO TI.l, OTJ111Y:al0lll11HCSI TeM, Y:TO B TpeTbeH CeKU:1111 Tpy6bi C 

10 Heq)TblO p 33)leJTeHbf Ha HeCKOJlbi<O Tpy6 J<a)l()13.51 11 pa3MeweHbi B KOpnyce, BHyTp11 

KOTOpOfO pa3MellleH TeTIJIOHOCI1TeJib, COOTHOWeH11e )1113MeTpOB Hap y)f(H011: H BHyTpeHHeH 

Tpy6bl COCTaBJTSieT (108-245):(22-89). 
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