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Cnocob CO30AHNA BbICOKO3®®EKTUBHbIX TEOTEPMUYECKNX CKBAXXUHHBIX CTPYKTYP

OBNACTb TEXHUKMN, K KOTOPOW OTHOCUTCA MPELJIATAEMOE N3OBEPETEHME

[0001] Mpepnaraemoe n3obpeTerHme B LLENOM OTHOCUTCS K CO34,aHUI0 re0TEPMUHECKMX
CKB@XWMHHbIX CTPYKTYP, @ B 4aCTHOCTM — K crnocobam MaMeHeHUs NPOHULLIAeEMOCTH

L. aHHOW reonorn4yeckor cpeabl AN CO3A4aHMs BbICOKOIM(PEKTUBHBLIX re0TEPMNYECKMX
CKB&XMHHbIX CTPYKTYP C YINYYLLEHHLIMU TEPMUYECKUMN M MEXAHNYECKMM
XapakTepUCTMKaMM, a KPOME TOro, C pabounMm TEKYYMMM cpefamm yIyuLLEHHOrOo

CocCTtaBa.

[MPEONOCHINKMN CO3OAHNA NPELJIATAEMOIO N3OEPETEHNSA

[0002] N3BrieyeHme re0TEPMMNYECKON SHEPTUM — NPUBNEKATENbHAA NAEA C TOUKU
3PEHUS BHEPTETUKN, a TakKe C TOUKM 3PEHUS OXPaHbl OKpYXaroLLen cpeabl BBULY

BO3MOXHOCTW €€ PeKyrbTMBaLMM.

[0003] N3BecTHbIE [0 CUX NOP TEXHUYECKME peLLEeHNA POoKycnpoBanuch Ha
npobnemax, KacaroLLMXCA NPOHNLAEMOCTIN CKBaXKWH, MX FEOMETPUYECKMX NapameTpoB,
pabounx TEKyUnx cpeq, KOHPUrypaumm CKBaXUHHBIX CTPYKTYP C MHOXECTBEHHbIMU
nonepeYHbIMK y4acTkammn 1 NPon3BOACTBa dHeprun. MpuMepb! NOMbITOK peLLeHns

3Tux npobnem ByayT paccMOTPEHbI HKE.

[0004] Tema HapyLLEHMSA NPOHMULIAEMOCTU reonIorMYeCKOnN Cpeabl 3aTparmBaeTcs B
mMaTtepuanax BcemmpHoro reotepmansHoro koHrpecca, Mens®ypH, Asctpanus, 19 —
25 anpens 2015 ropa, bagansH u dp. (Badalyan et al.), «JlabopaTopHble
NCCneaoBaHns HapyLLEHNA MPOHULIAEMOCTM TEMNNOHOCHOM reosiorm4eckon Cpeabl no

NPUYUHE MUrPaLN MENKOro MaTepuanay:

«30echb mbl npedcmasnsem Hoebill Crocob OUEHKU HapyWeHUs
MPOHUYaemMocmu eeosioauyeckol cpeldbl 8 mepmarbHbIX pesepsyapax. [JasHo
U38ECMHO, YMO NMPUYUHOU HapyWeHUs rnpoHUyaeMocmu eeosioeudyeckol cpedbi
senaemcesi Mobunu3ayus, Muepayus u cmpelHUHa Mesikoeo Mmamepuarna rnpupooHbIX
pesepsyapos... [TopoxdeHHass CKOpOCMbIO Mugpauyuss Merkoeo Mmamepuarna

rnpusodOuUM K HEKOMOPOMY YMEHbWEHUI NMPOHUUaeMOCmu eeosioeudyeckol cpedsi,
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PE3YIbMAamomM Ye20 SA8/ISEMCS HadYaibHOe HapyweHue npoHuUyaemMocmu
eeosoauyeckol cpeldel. [locriedyrowee HaecHemaHue 00OHO20 pacmeopa C HU3KOU
UOHHOU cusmiol ysenuyugaem cusy 371ieKmpocmamuyeckoao ommalsikugaHusi Mexoy
efIuUHUCMbIMU Yacmuuyamu U necyaHol rnogepxHoCcmbio, 8bi3bigaem OasibHeluwyro
MobuIu3ayu Yacmuy, Ymo rnpueodum K HapyWeHUr npoHUyaemocmu
eeosoauyeckol cpedbl. MobunusoeaHHbIl MenKul Mamepuas CO CMeWaHHOCTOUHbBIM
Unaum-xopumosbsiM MUHepanoeu4eCcKUuM cocmasom 0byCroenuearkm yMeHbWeHUe
MPOHUUaeMoCmu eeosoauYveckoll cpedbl U3-3a 3aKyrnopKu rnoposbIX KaHamnoe».
Muepayusi menkoz2o mamepuana ripedcmasrisem coboli 0OUH U3 Hauboree
WUPOKO PacrpoCmMpPaHEHHbIX MEXAHU3MO8 HapyWEHU MPoOHUUaeMocmu
eeorioeuyeckoll cpedbl 8 HEGOMSAHbIX U 2a308bIX CK8aXkuHax. MHo204ucneHHbIe
HedaeHue nybnukayuu 2080psim o6 yxyOuieHuU Ka4ecmea CK8aXuH rno
npuyYyuHe Mu2payuu MesIKo2o Mamepuarsna e 2eomepmaribHbiX osx [BelaeneHo

3agsuTenem).

[0005] B maTtepunanax MexgyHapogaHOW KOHPEPEHLMM MO TEXHONOrMM BypeHns m
NOCNeAYyrLLEro OCBOEHUS re0TEPMUYECKUX CKBaXWUH, «MexaHn3Mbl HapyLleHUs
NPOHNL@EMOCTN re0NorM4YEeCcKon cpefibl B re0TEPMUYECKMX CKBXXMHAX C NEPBUYHOMN
MPOHMLIAEMOCTLIO reonornyeckon cpeably, Ansdykepke, Heto-Mekcuko, CLLA, 21
aHBaps 1981 roga, beprow u Op. (Bergosh et al.) B pestome cBoen npeseHTaumm

yKasbIBaloT crieaytoLLee:

« TernnoHoCcHbIe eeonoeudeckue cpedol C nepsuyHoOl NPOHUUAEMOCMbHO
nodsep>xeHbl HapyweHUr npoHuUuaemocmu npu 6ypeHuu u nocredyrouem 0C80eHUU
CK8aXUH. Viccrnedyromcs HapyWweHUs  npoHuuaemocmu eb/iu3u CK8aXxUHbI, Mpu4uHoU
KOmopbix Moaym 6bimb MPOHUKHOBEHUE MEEPOOMEbHbBIX Yacmuy, U XUMUYECKOE
g3aumoldelicmeue MexOy efluHUCMbIMU Mamepuanamu eeoroaudyeckol cpelsl,
gunbmpamamu 6yposoeo pacmeopa U rnracmosbiMu pacconamu. VicribimaHusi
unbmpamos pazHoeo XUMUYECKO20 cocmaesa Ha npOHUUaeMoCmb rnecyaHuKa u3
patioHa Vicm-Meca rokasbigarom, Ymo MPOHUUAEMOCMb 3HAaYUMebHO Hapyuwaemcs
npu NPOMEKaHUU r1acmosbiX Paccosios € HU3KOU MUuHepanusayuel. 3mo
HapyuweHue npunuckiearom fnpouyeccaMm KamuoHHO20 06MeHa U KamuOHHOU
Muzpayuu, Komopbie nodpbiearom cmabusibHOCMb 2/IUHUCMbIX CMPYKMYP.

Cdeuzoeoe delicmeue meky4yel cpedbl cMewaem yacmuybl, KOmophbie



10

15

20

25

30

3abuearom nopoesnie KaHalbl, HEO6pamumMo yMeHbLas rMpPoOHUUAEMOCMb.
[poepamma ucribimaHull C Uerbro U3ydYeHus Oelicmeusi HECOMbIX MPOMbIBOYHOU
XKUOKOCMBHO Yacmuu, Ha MersioHOCHbIE eorioauyveckue cpeldbl rnpodormKkaemcs.
OkoHYamernbHbIe Pe3yibmambl 3mux ucrneimaHul 6ydym npedcmasnieHbl Ha

KOHepeHyuu» [BblaeneHo 3assutenem].

[0006] AcHo, 4TO NoTEPS NPOHMLAEMOCTUN 3TUX TEMMOHOCHBIX FrE0NTOrMYECKUX Cpes
OKasblBaET 3HAYUTENBHOE BINAHME Ha NMPOAYKTUBHOCTb CKBaXKWHHOW CTPYKTYPbI U,

cnepoBarternibHO, Ha n3Bne4vYeHne SHeprmn.

[0007] B maTepuanax BceMmpHOro reotepmarnbHOro KoHrpecca, npoxoamsLuero ¢ 28
mas rno 10 nrona 2000 roga B Krocto — Toxoky, AnoHus, goknag « PUsnko-xmumMmyeckme
acnekTbl MUrpaumm rmmMHACTOro Matepmana m yMeHblUEeHNe NpUeMMUCTOCTU

reoTepmarbHbIX KnacTUYECKMX NnacToBy, Ymuctakos (Tchistiakov) pestommnpyerT:

«BepossmHocmbe HapyweHuUsi MPOHUUaeMOCMU MOXHO OUEHUMb, MOJIbKO UMES
WupoKue 83er1510bi U MEXOUCUUMTUHaPHOE MbIlUIEHUE, @ HE agmoMamu4yecKu
MPUMEHSIS MameMamu4eCcKue ypasHeHUs K pesyribmamam 1abopamopHbIxX
ucnibimarul. Mbi y6exxoeHbl, Ymo ryduwee noHumaHue gpyHoameHmasibHbIX pU3UKO-
XUMUYECKUX MPUHUUINOS cmabuibHOCMU U Mugpayuu Yyacmuuy, efiuHuCmoao
Mamepuarna e rnopucmsix cpedax nomoxem crneyuanucmam paspabomams 6osee
COBEPUWEHHbIE U 3¢hgbeKMUBHEE LCMOMb308aMb CYWECMEYWUE MEXHOI0_UU,
ymobbi npedomepamums 8bI3bI8AEMOE /TUHUCMbIM MamepuasioMm HapyweHue

NPoHUyaemMocmu ceomepmarsibHbIX 1acmosy.

[0008] B aTOoM AOKYMEHTE yTBEPXKAAETCH, YTO HapyLUEeHWe NPOHMLaeMOCTU

reonorM4eckon cpenbl Npn OypeHUn CKBaXKMH Bbl3bIBAETCS MMNHUCTLIM MaTepuarnom.

[0009] Ha kpaTkoM Kypce nekumn no reotepmarnbHbiM paspaboTtkam u
reoTepMUYECKMM CKBaXmnHaMm, opraHmsoaHHoM GTP npu Yrusepcutete OOH un
LaGeo B Canta-Tekna, CanbBagop, ¢ 11 no 17 maa 2012 roga, B npeseHTaumm
«KncnotHas obpaboTka reotepmarnbHbIX NacToB AN CTUMYIMPOBaHUS NPUTOKa»

Bappwuoc u Op. (Barrios et al.) oTmevatoT:
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« Moxem umems Mecmo 3ausiueaHue Kak HagHemamesibHbIX, mak u
POOYKMUBHbIX CK8&XUH, U3-3a Yeao cokpawaemcs ux npodykmusHoCcms U
pUEeMUCmMoCMb HUXeE UX 803MOXHOCMU. [ 1agHbIMU NpUYUHamMu 3mux 3acopeHul
moaym 6bimb
- MPOHUKHOBEHUE 8 MUKPOMpPEWUHbI rriacma 6yposoeo pacmeopa (ernagHbim
obpa3zom 6eHMOHUMO80:20),

- nonadaHue 0br1oMKO8 20pHbIX MOPO0O uUnu byposoll MesnoYu & npouecce bypeHus npu
MOIHOU Momepe UUpKynsayuu,

- nonadaHue 6onbWuUX Konu4ecms pacmeopeHHbIX meépdbix sewecms,

- I08MOPHOE 3aKayusaHue 800bi C 8bICOKUM MOMeHUuanom ocaxxoeHusi Ouokcuda
KDEMHUS,

- 0bpasosaHue METKO3EPHUCMbIX Meepdbix Yacmuu, nepemewjaembix muepayuel
enuHucmou gppakyuu,

- nonadaHue hpasmMeHmMos aMopghHO20 OuoKcuda KpeMHuss u3 mpybornposodos
M108MOPHO20 3aKayusaHUsI 8 NMPOUECce UxX OXTaXOeHUs U HagpesaHus rocre
obcryxueaHus,

- ocaxxOeHue Kanbyuma e rnepghopuposaHHOM X80CMO8UKe U/uru 6
nepgopupPO8aHHOU aKCTyamayUOHHOU KOMTOHHE.

Obecneqyums HerpepbieHbIl MOMokK 0115 8bipabomKu 3HepauU MOXHO MOJIbKO
KOHMPOUPYysi 8Ce 803MOXHbIE MPUYUHbI HapyWeHUs rnpoHuuaemocmu. Xopowo
U38€CMHO, YmMo 8 obrracmu UCoIb308aHUS 2€0MEPMUYECKOU SHEPaUU UCMOMb3yom
MEXHOM0_UU U NPaKkmMu4YeCcKue rnpuemMsbi, CXOOHbIE C NMPUMEHSEMbIMU 8
Hegbmedobbisarowel npomMbiIWIeHHOCMU 8 medeHue rnocredHux 50 nem. HegpmsHeie
U 2a308ble CK8aXXUHbI aHarnoauy4Hbl 8 OMHOWEHUU rpobrem, Cesi3aHHbIX C
obpa3sosaHueM omoxeHUl U 3agpsi3HeHUsT 6yposbIM pacmeopoM, noamomy u Ons
npedomepauweHusi npobem C MPOHUUAEMOCMbIO C UESbIO yiTyYUWeEHUs
xapakmepucmuk npuemucmocmu U npodykmusHocmu Oriss 2e0mepmMUuYeCKUX
CK8&XXUH MOo2ym 6biMb MPUMEHEHbI aHal02UYHbIE MEXHOI02UU. SKOHOMUYECKU
3¢bgbeKMUBHOE U WUPOKO UCMONMb3yeMoe peleHue cocmoum 6 UCrnonb308aHuU
Kuciom Orisi pacmeopeHUsi OMIOXeHUl U 3acopeHull, cosdasaembix meepobiMu

yacmuyamu».

[0009] Ha koHdepeHummn 1 BeicTaBke ObLLecTBa MHXEHEPOB HePTErasoBow

NPOMbILLIIEHHOCTU, cocToaBLmMxca ¢ 3 o 5 nona 2015 roga B byganewte, BeHrpus, B
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pestome goknaga «Hosbi nabopaTtopHbIM METOL OLEHKM HapyLLUEHNS NMPOHULLAEMOCTM

B reotepmMmmyeckunx ckBaxkmHax» KO un gp. (You ef al.) otmevator:

«lpedcmasnsemcsi Hogbili MemMOO OUEHKU MPOHUUAeMocmu 8 mersioHOCHbIX
2e0/10auvecKuUx cpedax U rMpo2HO3UPO8aHUST CHUXXEHUST MPOOYKMUBHOCMU CKEaXXUH.
PaspabomaHHas nabopamopHas memoduka umeem uernbro onpedenums yxyouweHue
MPOHUYaemMocmu Ha 0CHoee QaHHbIX 0 MObunu3ayuu, Muapayuu u cmpelHuHaa
Mesikoeo Mmamepuarna rnpupoOHoOU eeoioeuyveckol cpedbi. [Tposodurnu nabopamopHeie
ucribimaHusi 3a800HEHUSsT KepHa C NOCMOSHHOU U TO3mMarHo CHUXaemol UOHHOU
cusnol pacmeopa ¢ usMmepeHuemMm rnomepu OaeieHUs rno OnuUHe KepHa U
Hakarnnusaemol KOHUeHmpauuu ebiMbisaembix Yyacmuy. Cmabunusayusi
MPOHUUaemMocmu fiacma uMeem Mecmo focse 3anofiHEHUS MHO20YUCTEHHbIX
ropuUCmMbIX CMPYKMypP, MOXHO rpedronoxums MeldreHHbIl Mo CPABHEHUIO C 800HbIM
Hocumernem Opelgh Mobuu3osaHHbIX Yacmu,. BoOHbIl pacmeop HU3KOU UOHHOU
Curbl ygenuyueaem Cuslbl 3/IEKMPOCMamu4ecKkoa0 ommarkueaHusi Mexaoy
efuHUCMbIMU Yacmuuyamu U rnoeepxHOCMAMU NMEeCYUHOK, Ymo criocobecmeyem
OarnbHelwel Mobunuzayuu Yyacmuy u npusodum K HapyWweHUro rnpoHuyaemocmu
eeosioauyeckoli cpedbl. CMewaHHOCOUHbIEe KaoUuHUMOSbIe U Uum-xiopumossie
enuHucmele nopoldbl UOEHMUGUUUPYIOMCS C MOMOWbIO aHanu3a ¢ npuMeHeHuem
CKaHUpyroueao 3/1IeKmpPOHHO20 MUKPOCKOMNa U C MOMOUWbIO 3HEP200uCiepCUOHHO20
PEHME2EHOBCKO20 aHasu3a, U UMEHHO amu nopoldbl 6 rnepsyto o4epedb omeeyarom 3a
HapyweHue npoHuyaemocmu. [pu nosbieHUU memmnepamypbi Ha Ces3bieaHuUe
yacmuuy, KOHKypupyrowee decmeue OKa3bigasu MOHWXEHUE 853KOCMU 800HO20
pacmeopa ¢ 00HOU CMOPOHbI U OCabieHuUe 31eKmpocmamu4yecKo20 rnpUMSsKeHUs ¢
Opyeol. MukpomodenuposaHue MexaHUYeCKO20 PagHOBECUS Yacmuly, MEIKO20
Mamepuarna rnokaseigeaem, 4mo Oelicmeue Ha Ces3bleaHUe Yacmuy, 883KOCMu
800H020 pacmeopa sierisemcs OOMUHUPYROWUM. Pe3yibmamom S6/15emcsi 0mpbig
MEeKo2o Mmamepuarna u yxyOweHue npoHuyaemMocmu rnpu rnoebilueHuu

memnepamypbi».

[0010] Yto kacaeTca BypoBbIX pacTBOPOB, TO MHOIO NPEASNIOXKEHUI AENanoch B
OTHOLLEHMM KX cocTaBa, YTobbl CMArYUTL NPOBNEMbIl, CBA3@HHbIE, MOMUMO MPOYEro, C

YKpEenneHneMm, NPOHNLLAEMOCTbIO U YMIOTHEHMEM CKBaXKWH. BypoBble pacTBopb!
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MMEIOT OTHOLLIEHME TakKe K BbILLEYNOMSIHYTOMY 0OCYXAEHMIO HAPYLLEHMS

NPOHNLI@EMOCTM NPOAYKTUBHOIO nnacra.

[0011] B nateHTe CLUA Ne 6,059,036, BbigaHHom 9 mas 2000 roga Ha nvsa Yattepaxm
u dp. (Chatterji et al.), packpbITbl CNOCOBbI M KOMAO3WLMN ANA YNNOTHEHNSA NOA3EMHbIX

30H. TeKcT aTOro NareHTa rnacur:

«[pednacaembim usobpemeHuem npedyCMOMmMpPEHbI yCOBEPLUEHCMBO8AHHbIE
crocobe! U KoMno3uyuu Ot yrnomHeHUsi nod3eMHbIX 30H U O2PaHUYeHUss nomepb
6yposoe0o pacmeopa, NepemoKkos e2o Yepes CKeaXXUHy U3 00HO20 rnacma e Opyeol
u/unu nod3emHbix ebibpocos. Npednasaempill criocob yrnomHeHusi mod3emMHoU 30HbI
8 ocHose codepxxum criedyroujue cmaduu:

- IPU20MOBIEHUE 853KOU YrNMOMHSAWEN KOMIO3UUUU C OMIIOXEHHbIM
CcxXxeéamblgaHUeM coenacHo rpednazaemMomy Uu3obpemeHuro,

- egedeHue amol yrnomHsiroweld KoMno3uyuu e nod3eMHyH 30HY, Noonexaulyro
YAOMHEHUIO, U

- ocmaseneHue amodl yriomHsirowed Komnoauyuu 0151 cxeambigaHuUsi 6 sude
omeepX0eHHOU yrnomHsirowel Macesi.

[pednazaemble yrnnomHsouue KoMno3uyuu UMerom e Ceoem cocmase
godocodepxkawull cunukam wenoYyHoeo memarina, eeneobpasyrowul aeeHm 0ns
MO8bIWEHUS 8513KOCMU 3MO20 pacmeopa u umerwul 3amedneHHoe delicmsue
akmusamop rnonumepu3ayuu unu 0bpasosaHusi rnonepeYHbix cesi3el yrnomMsHymoeao
cunukama werno4YyHo2o Memarsina U cxeamsbi8aHUsi yriomHsouwel KoMno3uyuu 8 sude
omeepx0eHHOU yrnomHsirowel Macesi.

Kak yrnomuHanoce ebiwe, mam, 20e mpebyromcs yrnomHsrowue KoMnouyuu
HU3KOU rirnomHocmu unu e0e mpebyemcs yrinomHeHue 60/1bWol KasepHO3HOU
noO3eMHOU 30HbI, YITOMHSOWAs KOMIO3UYUST C UeTbro akmusu3ayuu u npudaHus el
gCcriy4qusaHusi Moxem 6bimb ecrieHeHa. s 06reaqyeHus 3anofiHEHUS U YrirIOMHEHUS
30HbI HEBCIMEHEHHbIE U 8CMIEHEHHbLIE KOMIMO3UUUU MO2Ym 8KTHYamb Makxe

pasxuxarowue peaseHmsl U/unu KOrbMUmaHmal».

[0012] BTOT LOKYMEHT MOneseH TeM, YTO OH AEMOHCTPUPYET 3PEKTUBHOCTD
KOMMO3WLMIA Ha OCHOBE CunuKaTa LLenoYHoro Metanna anga npeaorepalleHms notepb

OypoBoro pacteopa un Ansa ynnoTHEHNA CKBaXXMH BOODLLE.
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[0013] B nateHTe CLUA Ne 7,740,068 , BbigaHHOM 22 noHsa 2010 roga Ha nms
Bonnapg (Ballard), packpbIT CUNMKaTHbIN CKBXKWHHBIA dortong 1 cnocodbl
cTabvnmaagmm HEKOHCONMAMPOBAaHHbBIX FE0NOrMYeckmx cpel. TeKCT 3Toro nareHTa

rMacuT:

«lpeumywecmso cocmoum 6 mom, Ymo eapuaHmbl OCYLWECMEIEHUS
npednazaemoz0 u3obpemeHusi Mo2ym obecrnedums rosiy4eHue cocmasos 051
0bpabomku rpucmeosibHOU 30HbI Uit 006asoK, KOMOPbIE MO2ym UCM0/1b308aMbCS
Onsa cmabunusayuu HEKOHCONUOUPOBaHHOU eeosioeudeckol cpedbl. Vicronb3oeaHue
meepObixX Uu U3MerbYeHHbIX ocadumeriel cuniukama mMoxem obecrieyums
3ameldrieHue peakuuu Mexoy Ccunukamom u ocadumensmu unu rnpodnumse epemsi
eeneobpasosaHus. 3amedneHue peakyuu moxem obecriedyums Ot 2eesbixX
KOMMOHEHMOS, cusiukama u ocadumernel 6osiee rnosiHoe rNPoOHUKHOBEHUE 8
HEKOHCOTUOUPOBAHHYHO 2e0/102UYECKyo cpeldy npexde, yem rpousoltidem
eeneobpasosaHue. Kpome moeo, ecriu npuMeHsims ocadumernu cusnukama 8 sude
meepdo20 u3MeTb4eHHO020 OO0 MUKPOHHBIX UMU CYOMUKPOHHbIX pa3mepos
Mamepuarna, mo ocadumesiu cunukama UumMerm MeHbWe rnoMex rnpu MPOHUKHO8EHUU

8 2e0J102UYECKY0 CPedy ».

[0014] 3TOT LOKYMEHT noneseH TeM, YTO OH 0OOOCHOBbLIBAET LIeNecoobpasHOCTb

MCnonb30BaHNA CUNNKATOB A4 CTa6I/IJ'II/I3aLI|I/II/I reonorm4eckomn cpenbl.

[0015] B nateHTe CLUA Ne 8,822,386 , BbigaHHOM 2 ceHTadpa 2014 roga Ha ums
KuHTtepo u dp. (Quintero et al.), packpbiTbl DypoBbIE pacTBOpPbI, Coagepxalyme
HaHo4YacTULbI M Cnocobbl MPUMEHEHMA TakMX PacTBOPOB Npu BypeHuu, a Takke
pPacTBOpPbI, UCMOMNb3yEMbIE MPU 3aBEPLLUEHNN CKBXKUHBLI. OTOT OKYMEHT BHOCUT
AanbHENLLWW BKNag B Kopnyc paboT, oTHOCAWMXCA K BypoBbIM pacTBopam 1 roBopuUT
O NONb3e NPUMEHEHNS TaKMX TEKYUMX cpeq B npouecce Byperums. TekCT 3Toro nareHTa

NpPVBOAUT AarnbHeNLne NoapoOHOCTN B STOM OTHOLLEHUM.

« CoenacHo 00HOMY rpumMepy ocyuiecmsieHus npednasaemozo u3obpemeHus,
He oepaHu4usaruwemy obrem rocrnedHezo, 6yposol pacmeop, codepxawjull
HaHoYacmuupl, npednonoXumesibHO Nofe3eH C MOYKU 3peHuss cmabunusauyuu

CK8aXXUHbI 8 rnpouecce 6ypeHusi, 8 YacmHocmu, rpu rnpoxooKe y4acmkos a/1uHUCMOo20
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criaHua, Komopbie moaym codepxxamb 061acmu, CKIIOHHbBIE K OChINaHUK 8 CKBaXUHY
unu codepxxawjue afuHy, CKITOHHYIO K pa3byxaHuro, 4Ymo HexxernameribHoO, rnpu
KoHmakme ¢ eodol, s00umoli 8 cocmase 6yposo2o pacmeopa. B kayecmee makozo
6ypo8o20o pacmeopa Moaym UCrob308aMbCSs, 8 YaCMHOCMU, makue 800HbIe
byposbie pacmeopsl, kak WBM, makue HesoOHbIie byposbie pacmeopsi, kak OBM unu
SBM, unu ux kombuHayuu, a UMEHHO, aMyrnbcuu. B konudecmse, obecreqyusaruwem
838eWIEHHOE COCMOSIHUE HaHoYacmuy, 8 6yposom pacmeope, Moxem 6bimeb
UCIO/1b308aHO MOBEPXHOCMHO-akmueHoe sewecmso. lNpednonazaemcs, Ymo e
cocmase makux cmabunu3upyrowux enuHucmell criaHey, 6yposbix pacmeopos
rone3Hbl makue HaHoYacmuubl, KOmopble UMerm c8olicmeo C853bieambCs C
efuUHUCMbIM CrIaHUeM U crocobecmeyrom COXPaHeHUo UM UCXO0OHO20 COCMOSIHUS Unu
COCMOSIHUS, KaK MOXHO 6ornee 651U3K020 K UCXOOHOMY, MO eCmb, YKPEersom CMeHKy
cksaxkuHbl. Criocobcmeosame makol cmabunusayuu eluHUCmoe0 craHya moaym
HaHoYacmuuybl C MNOBEPXHOCMHbIM 3apsA00M, makue Kak yernepoOHbie HaHOMPYOKuU.
Kpome moeo, manbili pasmep HaHo4Yacmuy, obecriequsaem O HUX MPEKPACHYH
803MOXHOCMb docmyrna K Mampuue MUKPOCMPYKMypbl afUHUCMOoe0 craHua, Ymobbl
yOepxusamp Kak 6HEWHUE, MaK U 8HYMPEHHUE No8epxHOCMU efluHbl U

MUHUMU3UPOBamMb NospexxoeHue ee CmpyKmypbi».

[0016] Ucnonb3oBaHue B kavecTBe DypOBbIX PaCTBOPOB BbICOKOKPEMHMUCTbIX
BOAOCOAEPKALUMX CUIMKATOB LLEMNOYHBIX METansoB packpbiBaeTcs B nateHte CLUA
Ne 9,212,304, BbigaHHom 15 gekabps 2015 ropga Ha nma MakgoHaneg (McDonald).
OTOT AOKYMEHT ABNSAETCH AOMNONHUTENBHLIM CBUAETENBCTBOM B NOMb3Yy
NPUMEHMMOCTM TaKMX KOMMO3MLMIA B HEPTErazoBoOM OTpacnun. TEeKCT 3Toro nateHTa

rmacur:

«[pednacaembim usobpemeHuem rpedycMmompeH criocob cmabunusayuu
Cmeoria CK8aXXUHbI npu 6ypeHuUU CKkeaxXxuH Orisi mpaduyUOHHbIX U HempaouUyUOHHbIX
UCMOYHUKO8 3Hepaul, 8 MOM Yucsie (HO He moribKo) mpaduyUOHHbIX HEPMSIHBIX U
2a308bIX CK8aXXUH, C/IaHUe8020 2a3a U HeghmeHOCHbIX neckos. Criocob
npedycmampusaem ucrosb3osaHue byposoeo pacmeopa, Komopbili MTOMUMO
rpoYyeao MOXem peaauposamsp C afluHUCMbIM criaHuyem 015 npedomepauieHusi

audpamauuu u ducrepcHoCMuU, 3aKyrnopusams MUKPOMPEWUHbI, npedomepaliams
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paccrioeHue efluHuCmoeo craHua, npedomepawams ysenudyeHue 0onu
6umymuHO3HOU Hegpmu, obecrneyusams 803MOXHOCMb BypeHUs 06eOHEHHbIX 30H.
[pednazaembim uzobpemeHuem rnpedycCMOompPEeHO UCoIb3osaHue boree
KPYyrHbIX, 6oriee CroXHbIX MOUCUTUKaMHbIX aHUOHO8, HaxOO0sUUXCS 8
8bICOKOKDEMHUCMbIX 8000CO0EPXKaUUX cuukamax. 3mu 8bICOKOKDEMHUCMbIE
godocodepxkaujue cunukambi He S81910mcs mpaduyuoHHbIMU QocmyrHbIMU Ons
npuobpemerus cunukamamu. 3mu nosiuCUIUKamHbIe aHUOHbI YCKOPSIOM peaxkyuu
ocaxOeHus u nonumepusayuu e bonbwel cmeneHu, 4yem sodocodepxaujue
cunukamsi cmaHOapmHoU kpemMHucmocmu. boree ebicokasi KpemHucmocms daem
cunukam c 6osiee HU3KoU MuHepanusayued, Ymo denaem 6yposoll pacmeop MeHee
3a2PA3HSOWUM OKpYyXxarwyo cpedy. s docmuxeHust Heobxodumol
cmabunusayuu cmeora CKeaXXUHbl 8bICOKOKPEMHUCMbIL eodoco0epxawjuli cunukam
MOXHO Oobasrisimeb K 6yposoMy pacmeopy 6 WUPOKOM Quarna3oHe KOHUeHmpauyud.
KoHueHmpauus pacmsopumoeo KpemMHes020 aHeudpuda 8 byposom pacmeope
moxxem cocmasrnisime om 0,25 macc. % 0o npubnuzumernbHo 6 macc. %. Ymo
Kkacaemcs pH, mo npedcmasnsemcs npedrnoymumeribHbIM makoe peweHue, koeda

3mom riokasamersib rnoooepxueaemcsi Ha yposHe ebiwe 10».

[0017] B noknage «BbicokoTemnepatypHoe hopMmpoBaHme NpobKy C CUnmnkaTammy,
npeacTaBrneHHOM Ha 13-M CMMNo3nyMe no paspaboTke TENNOHOCHbBIX re0NorMYecKnx
cpen, npoxoameLuem B CtaHgopackom yHuBepeuteTe, CTaHdopa, KanndopHusa, ¢ 31
aHBapsa no 2 despana 2005 roga, CtmueeH bayap u dp. (Stephen Bauer et al.)
packpbIBaKOT CNocob BPEMEHHOTO 3aKyrnopuBaHWS ONpPeaeneHHbIX 30H YTEYKN
OypoBOro pacteopa, KoTopble 0ObIYHO BCTpeYatoTCa Npy OypeHUM CKBEXKMH B
HedTErasoBon 1 recTepmMmarnsHou otTpacnax. « B amol pabome onuceieaemcsi
Xumuyeckul pacmeop, obecriequsarouiuli UCroib308aHUe yHUKaIbHbIX
eeneobpa3yrouux ceolicme CuuKamos SKOHOMUYECKU 3¢bghbekmUBHbIM U
Opy>XeCmeeHHbIM K OKpy»xarowel cpede obpazom Orisi popmuposaHusi npobok Orsi
OepaHuYeHus: 000MNPUMOKa 8 CK8aXUHY, MymeM HagHemaHus napa e nnacm u
3anusKu XxudKo20 UeEMEHMHO20 pacmeopa rpu yxode 6yposoeo pacmeopay.

B aTom pgoknage He paccmaTtpmBaeTcs co3gaHne U Ncnonb3osaHue 6ypoBoro
pacTBopa Ha CUNMKaTHOM OCHOBE A5 YMIOTHEHWUS CTBOSA CKBaXWHbI 1 obecneyeHmne
HanM4na MHOXECTBEHHbIX NOMNepeYHbIX COeAVHUTENBHbBIX KaHarnoB Ansa co3gaHna

reoTepmaribHON CUCTEMbI C 3aMKHYTbIM KOHTYPOM.
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[0018] B 3asaske PCT WO 03/106585 Ha umsa «XennunbepTtoH JHepaxmn CepBrucma»
(Halliburton Energy Services) onucaH cnocod co3gaHnsa «XMMUYECKOro 3aLlUTHOro
KOXyxay: « BypeHue cmeosia CKeaXXUHbI 8bINMOHAIM ¢ 6ypoebiM pacmeopom ¢ pH e
OuanasoHe om 6 8o 10 u umerowuli 8 ceoem cocmase 800y, NOUMEPHbIU
KamuOHHbIl Kamarnu3amop, CrioCobHbIl npuHUMams U omoasame rpoOMmoOHbI,
Komopabili abcopbupyemcss Ha HEKOHCOUOUPOBAHHOU afluHe, efluHUCMbIX CraHyax,
rnecyaHuke u m. ., eodopacmeopumsili usu eododucrepaupyembili MOIuUMep,
cwiusaemsbili mepmopeakmusHoU cmMosol u crmaHossawutics nod dedecmeuem
rnocriefHel meepObiM U 853KUM rpU 8bIOepXXUBAHUU, U 8000pacmeopuUMyro Uu
gododucriepaupyemMyro mepMopeakmusHyro CMOsy, CIOCOBHY0 cuiueams
yroMsHymbil nonumep. byposol pacmeop nodsepaarom Kkamarsnusy U ebidepxxusarom,
3amem C e20 NMoOMOWbH KOHCOTUQUPYrom criabbie 30HbI 2e010au4ecKoll cpedsi,

npedomepauiass makum obpasom 0bpywIeHUE CMEHOK CK8aXXUHbI ».

[0019] B aTOM AOKYMEHTE HE paccMmaTpuBaeTCs HU CO3aHMe N NCronb3oBaHMe
BypoBoOro pacteopa A ynioTHEHWSA CTBOMA CKBEXXMHbI, HU obecnevyeHne Hanmyma
MHOXECTBEHHbIX MONEPEeYHbIX COEAMHUTENBHBLIX KAaHanoB N8 Co3gaHns
reoTepMarbHOM CUCTEMBI C 3aMKHYTbIM KOHTYPOM, HU nogaepXaHue ynrnoTHEeHUS Ha

NPOTSHKEHMM CpOKa 3KCMnyaTaumm reotepmarnbsHom cuctemol (50 net nnu Gonee).

[0020] YTo KacaeTca TEXHOMOMMM MHOXECTBEHHbIX NONEPEYHbIX COeANHUTENBbHbIX
KaHanoB, TO B KayecTse npumepa MoxxHO npmeectm nateHT CLUA Ne 9,512,705 Ha nms
«XennubepTtoH SHepaxun Cepaucnay (Halliburton Energy Services), B koTopom
OMMCbIBAETCHA MEXAHMYECKOE MHOIroKaHarnbHoOe nonepeyHoe cCoeanHeHme Ans
N30NMPOBAHMSA HECKOMBKMX FTOPU3OHTamNbHBIX CKBaXWH OT OKPYXKatoLLeW reonorm4eckou
cpeabl. [Anga cywecTByOLWEro YpOBHA TEXHUKN TUMNYHBI CITOXHbIE U AOPOroCTOSALLME
MEXaHNYECKNE NN LIEMEHTUPOBaHHbIE COEAMHEHNS, CO3aHNe KOTOpbIX TpebyeT
MHOrO 3TaroB no nx ycrtaHoske. N3-3a 3Tx MHOrMX 3TanoB NPpUXOAUTCA NpepbiBaTh
BypoBble onepaunu, B YaCTHOCTU U3BMNeKaTh HA NOBEPXHOCTL BYPOBYHO KOPOHKY U

3abouHbIN 60K N OXKAATL 3acTbIBaHUS LIEMEHTA.

[0021] ELLe 0AWH HELOCTATOK M3BECTHBIX TEXHONOMMM MHOXECTBEHHBIX MONEPEYHbIX
COEAVHUTENbHbBIX KaHANoOB COCTOUT B YMEHbLLEHUN BHYTPEHHErO AnamMeTpa CTBona

CKBaXXMHbI, YTO CYLLIECTBEHHO OCMOXHSIET BypeHne nocneayoLmx nonepeyHbIx
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KaHanoB 1 MOXeT noTpeboBaTb OypeHns BEPTUKArbHbIX CKBEXKWH W LIEHTPabHbIX

cTeonoB BonbLuero guameTpa.

[0022] YTo kacaeTca reoMeTpUYECKUX NapaMeTPOB CKBaXKUH N aCNEKTOB, KacaroLmMXca
BbIpaboTKKN anekTpuyeckon sHeprum, To B nateHte CLLUA Ne 6,301,894, BbiaaHHOM 16
okTsa6ps 2001 roga Ha umsa Xanbdd (Halff), packpbita reotepmansHas
3NEKTPOCTaHUMS, B OCHOBE KOTOPOW NOA3EMHbBIN TENNTOOOMEHHMK C 3aMKHYTbIM
KOHTYPOM. QTOT NateHT (POKyCUPYETCSH Ha NPENMYLLECTBAX, KacaroLLMXCA
pacnonoXeHWsa reHeparopa, paumoHanbHOro BOAOMONb30BaHNS, YACTOTbI BOAbI U

3P PEKTUBHOCTY NPU UCMONb3OBAHUM MHOXKECTBEHHbIX 3aMKHYTbIX KOHTYPOB. B 3TOM
NaTeHTe HUYEro HE rTOBOPUTCHA O TEXHOMOMMAX CO3AaHNA 3PEEKTUBHBIX CKBaXWH C

3aMKHYTbIM KOHTYpOM 6e3 ncnone3oaHnsa obcagHbix TpyO.

[0023] N'eoTepMmanbHas cucTema ¢ 3aMKHYTbIM KOHTYPOM OnuvcaHa B NaTeHTHOU
nybnukaumm CLUA Ne 20110048005, onybnmkosaHHown 3 mapTa 2001 roga oT MMeHn
Makrapr (McHargue). «Hoebili nodxod cocmoum e mom, 4mobbi OCyuwecmsisime
UuupKynsauuro 6yposol mekydel cpedbi (XKUOKOCMU Usu 2asa) Yyepe3 meriyioHOCHY 0
2e0s102u4ecKyo cpedy rno HernpepbigHbIM MOd3emMHbiM mpybornposodam,
06pa306aHHbIM HEMPEPbIBHbIMU UEMEHMUPOBAHHBIMU KaHanamu e00s1b mymu,

obpas3osaHHoO20 rnepecedyeHuem 08yx uUnu 60ree CK8aXxuUH».

[0024] B sTOM NaTteHTe HNYEro HE FOBOPUTCH O TEXHONOMMAX CO34aHus 3P PEKTUBHBIX

CKBaXXWH C 3aMKHYTbIM KOHTYpOM 6e3 ncnonb3oBaHnsa obcagHbix TpyO.

[0025] B ny6nukauymm PCT/US/2016/019612 Ha nma «puHdanp sHepaxmy
(GreenFire Energy) roBopuTCs 0 TOM, KaK U3 BbICOKOTEMMNEPATYPHbBIX rEONOrMYECKNX
Cpen, C HA3KOW NPOHNLAEMOCTBHO C UCMONB30BaHNEM CUCTEM C 3aMKHYTBIM KOHTYPOM
reoTepmarnbHOM TEMMOBOW U3BMNEKATL TEMMOBYIO SHEPTUIO 4NN BblipaboTKM
3NEKTPUHECKON SHEPrUKU. TeKkCT nybnukaymm rnacur:

«Cnocob unu ycmpolicmso, npedycmampusarouiue Ucroib308aHUE 8
CK8@XXUHHOU cucmeme C 3aMKHymMbIM KOHMypom mekyyel cpedbl 05151 U3er1e4eHUSs U3
meriioHecyuwux eeosioeudeckux cped mernosol sHepauu 01151 ebipabomku
aIeKmpuYecKkol sHepauu, ocywecmesnsaom / pacronazarom eHympu unu ebnusu
8bICOKOMeMepamypHbIX eeor10audecKUx cped ¢ HU3KOU npoHuUuaemocmseiro. B

HEKoOmMOopbIX 8apuaHmax ocyuecmsieHus npedrazaemoeo u3obpemeHusi cucmema c
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3aMKHYmMbIM KOHMYpPOM MOXem umems OOHy unu 6onee mernioobMeHHbIX 30H, U3
Komopbix xoms 6bI HeKOmMopbie Moa2ym bbimb pacrofioxeHbl 8 nod3emHou obracmu,
memnepamypa Komopoli cocmasssem o meHbwel mepe 350°C. Oma nodsemHasi
obriacmb Moxem 6bimb 8 30He rnnacmuyHocmu usu e npedenax 1000 M 0m 30HbI
rnnacmu4yHoCcmu, memnepamypHbil epadueHm Komopol cocmasisiem rno MeHbwel
mepe 80°C Ha kunomemp ary6buHbl.

Hekomopsie sapuaHmbi ocyuiecmesneHus npednasaembix crnocobos
rnpoussodcmea eeomepmMuyecKkol sHepauu npedrosiazarnm 03MOXKXHOCMb HaUYUs
UHMEPB8asos CKeaXXUH, He 0BCaxXeHHbIX Memasudyeckumu mpybamu, a Mecmo
3MO0e0 Ha maKux UHmepsasax 8 kKa4ecmee CMeHOK CK8aXKUHbI CITy»KUMm r1acmosast
rnopoda, yrniomHeHHas 3ameepdeslum 8eWecmaoM-yromHUMenem, U CmeHkKa
CK8aXXUHbI HA& Makux uHmepsasnax obpasosaHa makum 3ameepdesuium eeuecmeom-
yrAnomHuUmenem, Komopbil 8 HEKOMOPbIX eapuaHmax OCyuecmesneHus
u3obpemerusi Oerraem Quamemp CK8aXUHbI Ha Makux UHmepsanax bosnbwe, a
HEKOMOPbIX CriyYasix HamMHo20 bonblwe, Yem Ha UHmepsarnax, 20e CKeaxuHa
obcaxxeHa memasiudeckumu mpybamu.

lNocre ycmaHoeku mernnoobMeHHOU cucmembl C 3aMKHYMbIM KOHMYPOM 10
Hel MoXXxem OCyuecmsisimeCs YUPKYAAauUs mexkyyel cpeldbi C Uerbro HagpesaHust
rnocrnedHell u ebipabomku 3HepauU C MOMOWbI Hagpemol mekydel cpedsbi. B
yacmHocmu, usgriedyeHHas u3 mernjoHOCHOU Nod3emHoOU eeonoaudyeckol cpedbl
3HEpausi Moxem 6bimb UCMOIb308aHa HerocpedcmeeHHO O menioCHabXeHus, unu
XKe rpespauieHa 8 afIEKMPUYECKYIO IHEPaUIO Uu dpyaue rnone3Hbie popMbl SHEpaUU,
Kak amo u38ecmHo crieyuanucmanm.

B dononHeHue K onpedernieHurn memnepamypHO20 npoguris u npogusis
80CIO/THEHUSI MTOMePb menna npednaszaembie Criocobbl MO380ASM OUEHUMb
O0r120CPOYHYHO NepcrnekmueHoOCmMb eeorioaudyeckol cpedsl Ons npoudsodcmea
2eomepMUYeCKol 3HEPaUU Ha OCHO8E meMrepamypHoO20 npoguisa U npogurs
80CIOJIHEHUSI romepb mernna. Takol aHanua moxem 6bimb 8bINONIHEH Tymem
MOOEUPOBAHUS SKCITyamaUulUOHHbIX XapakmepuCmuK CK8aXUHbI Kak QoyHKUUU
8PEMEHU C YyYEemOM U3MEHEHUS 80 8PEMEHU MeMrepamyphbl, UHMEeHCU8HOCMU
merioe020 nomoka, nIacmu4YHOCMuU eeoioauvyeckoll cpedbi 8 OKPECMHOCMU
CK8aXXUHbI U Opyaux rnapamempos C Uesbi OUEHKU U3MEHEHUS Konudyecmsa

u3ernekaemol sHepauu u obecrieqyusaemol cucmemol 3ghghbekmusHocmu
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rnpeobpasosaHusi C meyeHuem epeMeHuU. Takol aHanua moxem 6bimb 8bINOfTHEH
maroke Orisi cpasHeHUs pasHbix obriacmel 0aHHOU eeornoauyeckol cpeldbl C Uerbro
onpedeneHusi 00H020 unu bosbweao Kouyecmsa nooxodsuwux mecm Ors
pasmeweHuss mernioobMeHHbIX KOHMYpPOs.

[0062] Packpbieaemble 30eCh gapuaHmpl OCywecmsneHusi npedrazaemoao
u30bpemeHusi omHocsIMcs K ycmpolicmey u crnocobam u3esiedeHusl IHepauu u3
ebIiCOKOmemMInepamypHbixX HerpoHUyaeMbIX 2e0/102U4eCKUxX cped, He UMerowux
mpeuwuH unu rnop, ecmecmeeHHbIX Usiu CmumMynupoeaHHsbIx. B
MIPOMUBONONOXHOCMb MOMY CIIOXUBWEMYCSH 0BWEMY MHEHUR, YmO Ons
agbgbekmusHoU mennonepedayu u npouszsodcmesa sHepauu mpebyemcs HeKomopas
cmerneHb NpoHuuaemMocmu u, criedosameribHO, KOHBEKUUU, aemopbl npednazaemozo
u3obpemeHusi 06HapyXXunu, Ymo HenpoHuUUaemasi mernioHOCHas eeoioauvyeckas
cpeda moxem 6bimb 3¢bGbeEKMUBHbLIM U yCmOUYuebIM pecypcom Or1s U3er1eYeHUs
eeomepmMuYecKoll 3Hepauu, 8 YacmHocmu, Oris 8bIpPaboOMKU 37IEKMPUYECKOU SHEPaUU.

eomepmarnbHas mennoobMeHHass cucmema C 3aMKHYMbIM KOHMYPOM MOXem
6bimb pazmewieHa 8 noO3eMHOU eeonoeu4yeckol cpede Ha OCHoge ornpedesieHHO20
memmnepamypHo20 rpogursisi u ornpedesieHHo20 rPogUIIS 80CIOTHEHUS MOMEPh
mernina amoul nod3eMHoU eeosioaudyeckol cpedbl. PasmeuweHue eeomepmaribHoOU
mernnoobMeHHOU cucmeMbl C 3aMKHYMbIM KOHMYPOM MO)Xem 6bimb COMpsiXXeHo C
6ypeHuem, obcaxkueaHuem mpy6, npocmpesIo4YHo-83pbieHbIMU pabomamu,
yemMeHmMupoeaHueM, pacwupeHueM CMeHOK HeobCaXKeHHbIX CK8aXXUH C
mpeuwjuHamu, yrniomHeHuUeM CImeHOK HeobCcaXkeHHbIX CK8a)XUH U Opyaumu
onepayusiMu, cesi3aHHbIMU C 6ypeHuUeM u 06ycmpolicmeoM CK8aXXUHHO20
KOHMypa, Kak 3mo u38ecmHo crieyuanucmam . 9mo obycmpolicmeo Moxem
8KITI0Yamp pasmeuieHue mennoobMeHHOU 30HbI cCUCMEMbI C 3aMKHYMbIM KOHMYPOM
8 eeorioauyeckol cpede & npedernax 30HbI MAacmuUuYHOCMU Uiu 30Hb! nepexoda om
XPYKOCMU K rnaacmuy4yHoCmu. B HEKOMOPbIX eapuaHmax OCyueCcmeneHusi
npednazaemozo u3obpemeHusi smo 0bycmpoLlicmeo MOXXem eK/irYams uu
O0rnoSIHUMEsIbHO 8KIT0Yamp pasmelweHue mennoobmMeHHOU 30HbI cucmembi C
3aMKHymMbIM KOHMYPOM 6 2eorioeuyveckol cpede e npedesiax 30Hbl XPyrnkocmu, a

makxxe CmuMyupo8aHuUe 30HbI XPYIKOCMU 8 OKPECMHOCMSIX 30HbI MennoobmMeHa.

[0026] Bblwe 6bIno ckasaHo: «PasmelweHue eeomepmarnbHOU menioobmeHHOI

cuCmeMbl C 3aMKHYMbIM KOHMYPOM MOxem 6bimb COMPSXKEHO C bypeHuem,
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obcaxkusaHuem mpyb, MPOCMPEIOYHO-83PbIBHLIMU pabomamu, UeMEeHmMUPoB8aHUEM,
pacwupeHuUeM CmeHOK HeobCaXXeHHbIX CK8aXXUH C mpewuHamu, yrinomHeHuem
CMEHOK HEOBCaXKEHHbIX CK8aXXUH U Opyaumu onepayusmu, cesa3aHHbIMU C BypeHuem u

06yCmpOoLicMeoM CK8aXXUHHO20 KOHMYpPa, KaK 3mo U36eCmHO crieyuanucmamy.

[0027] B aTOM fOKYMEHTE HUYErO HE cKasaHo O cnocobax, NocneaoBaTensHOCTSX,
XUMUYECKNX COCTaBaXx UMM TEXHOMOMMAX, KOTOPbIE Kacanuce Obl yNIOTHEHNA
HeOBCaXXEHHbIX CKBaXKWH, NOAAEPKAHNSA YNNOTHEHUS B TEYEHNE BPEMEHN U

noaaepXxaHma LenoCTHOCTU CTBOJ1a CKBa&XXNHbI.

[0028] B pestome ctatbm «Cyxmne ropsume ropHble nopoabl — HOBbIM MCTOYHNK
reoTepMUYeCcKon sHeprm», Energy, Tom 3, Bbinyck 5, oktabpb 1978 roga, cTpaHuupl
639-644, MopTeHceH (Mortensen) nuweT cnegyroLlee:

«lpoekm, komopsili eedem Jloc-Anamocckasi Hay4YHo-uccredosameribCcKasi
nabopamopus, npusgaH NPOGeMOHCMPUPO8amMb MEXHUYECKYH U 3KOHOMUYECKYIO
OCYWEeCmauUMOCMb U38/IEYEHUS SHepauUU U3 CYXUX 20PSYUX 20PHbIX Mopod Kak u3
2eo0mepmMuYeCcKoeo UCmoYHuUKa. Cucmema, npoxodsuas ucrnbimaHusi, Umeem 6 C80em
cocmasee 0se ar1yboKux BypoebiX CKeaXUHbI, KOmopble rpobypeHbl e 2opsyel
HernpoHuyaemol 20pHoU rnopode u coeduHeHbl mpewuHoU, rnosy4eHHoU ¢ NoOMOoUWbHo
eudpopaspsbiea nacma. B ceHmsbpe 1977 eoda KOHMyp YUPKyAsayuu 6bis1 3aMKHym &
nepebil pa3 u eoda yupkynuposasna e 3aboliHOM pesepsyape U 6 nape
10-mecasammHbIX mepmMmarbHbIX MenIo0bMeHHUKaXx. s OUEHKU MEPMUYECKUX,
XUMUYECKUX U MexaHU4YeCcKux ceolicme amoli cucmeMbl U3sfiedyeHus sHepauu Ha 1978

200 rnaHupyemcsi cepusi 00/1208PEMEHHbIX IKCTIEPUMEHMO8».

[0029] OcHoBbIBasACk Ha TexHonormax cbopa reotepmmyeckon sHeprm, CEHbro U dp.
(Senju et al.) B nateHTte CLLUA Ne 10,260,778, BoigaHHoM 16 anpens 2019 roaa,
3aa9BnaK0T « [c]nocob co30aHuUss 2eomepMUYECKOU sHepeemu4yecKol ycmaHoeKuU Oris
u3ernieqyeHusi merniosol SHepauu U3 2opsdell cyxol eeonoaudeckol cpedbl ¢ HU3KOU
ropucCmocmsio, 8 KOmMopom Bypsm 06beOUHEHHYH NMUMAKWYI0 U 8038PaMHYH0
CK8aXUHY (22) Ha niepesyro 3adaHHyro ariybuHy, nocrie Yeeo bypsim CK8aXUHy Ha
8mMopyro 3a0aHHy0 arybuHy, 06pasyrowyro HUXKHIOK Yyacms (22') yrnoMsiHymou
06BeduHEeHHOU numarwel U 8038pamHoll CK8aXXUHbI, MPU 3MOM Ha YroMsHymou

8mopol 3adaHHoU ar1ybuHe co30arom nepsyro KOIIIEKMOPHYH 30HY (8), HUXKHIOH
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yacmp (22') ynomsHymoul o6beQuHeHHOU numarowel U eo3spamHol ckeaxxuHbl (1)
npoodnesarom BypeHUeM CK8aXUHbI C meM Xe unu MeHbwum duamempom 0o
makcumarsbHoU ar1ybuHbi, 20e co30arom 8mopyro KOMIIEKMOPHYHO 30HY (9), npu amom
6ypsm 0OHy unu 6onbwee 4ucro 00bbIYHbIX CKeaXXUH (P) 0risi co30aHusi 3aMKHYmMo20o
KOHMypa mexxqOy yroMsiHymbIMU rnepeoll KornekmopHoU 30HoU (8) u emopol
KOMeKmopHOU 30HOU (9), 8bINOTHEHHbIU C 803MOXHOCMbIO UUPKYIAUUU 8 HEM
paboyeli mekyyel cpeldsbi, npu 3mom 8 yrioMsHymol o6beduHeHHOU numarwel u
8038pamHoLl ckeaxuHe (22, 22') ycmarosneHa mpyba (5), a mexdy yrnoMsiHymeiMu
rnepeoll U 8MOpPOU KOMNEKMOPHbBIMU 30Hamu (8, 9) ycmaHosrieH ¢briroudoyrop (66),
eepmemusupyrouull Konbuesoe npocmpaHcmeso (20) mexqdy HUXHel Yacmbio (22')
yrnoMssHymoU o6beduHeHHOU numaruel U 8038pamHOL CK8axXUHbI U YrIOMAHYmod

mpy6ol (5) ¢ uenbro paszdeneHusi numMarueao U 8038pamHo20 rMoMmMoKoe».

[0030] Taknm oBpasom, U3BECTHBIN A0 AaTbl NPUOPUTETA NpeaaraeMmoro
N306peTEHNS YPOBEHb TEXHUKM HYXXAAETCS B CNOCODE M3BMEYEHNS TEMNOBOW SHEPTUN
N3 reonorm4yeckon cpesbl, KoTopbin 6bin Bbl NPUMEHUM NPU CO34aHUN U NOALEPKAHUM
YMAOTHEHWS CTBOMA CKBaXWHbI B YCITOBUSX rEOMETPUYECKNX NapaMeTPOB 3aMKHYTOro
KOHTYpa 1 Obin 6bl apeKTBEH ANA NCNOMb30BaHMS B 06n1acT reotepmMarnbsHOW
3HepreTuKkn 6e3 orpaHNYeHs TUMNOM reonorMYEeCcKon cpefbl, B YaCTHOCTbIO, ee

MPOHNLI@EMOCTbHO.

[0031] Mpeanaraemoe n3obpetenHne peliaeT paa npodnem B pasHbix obnacrax
TEXHUKWN U YHUKanNbHbIM 06pa3om 06befuHAET NPUHLMNLI 4N CO34aHNSA HOBOMO

HanpaeneHus B 06nacty reotepMarnbHON SHEPrETUKN.

KPATKOE OMMCAHWE NPELNAFTAEMOIO M3OBPETEHNA

[0032] OgHow 13 Lenen npegnaraeMoro n3obpeteHna aenaetcs obecneveHne
3HAUYUTENBHbBIX YCOBEPLUEHCTBOBAHMIA B TEXHOMOMMN CO34aHNS CKB&XKUHHBIX CTPYKTYP

B LiESIOM, a Takke B 061acT U3BNEYEHMS re0TEPMMUHECKON SHEPTUM.

[0033] ELle ogHOM Lenbto npeanaraemoro n3obpeTeHns aBnseTcs cosgaHme cnocoba
CO34,aHUS CKBaXKMHHOW CTPYKTYPbI B FEONOrMYeckon cpeae, NnpurogHon aons

N3BMNEYEHMS rEOTEPMMUHECKON SHEPTUM, COAEPXKALLEro CreaytoLme CTagum:
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- B npouecce BypeHns BbI3bIBAtOT B CKBAXXNUHHOW CTPYKType HeobpaTumMoe HapyLueHne
MPOHMLIAEMOCTU, UCMOSb3YS NO MEHbLLEN MEPE OAHO 13 CreayroLmMX BO3AENCTBUN:
TEPMUYECKOE, MEXAHNYECKOE, XMMUYECKoe, Bronornyeckoe, un

- CO3[al0T NPaKTUYECKN HEMPOHNLAEMYHO ANA TEKYYMX CPel NPOCNONKY Mexay

CKB2XXNHHOW CTPYKTYPOU U reonormM4eckomn cpenomn.

[0034] Ncnonb3oBaHMe TEXHONOMIN HAPYLLEHNS MPOHULIAEMOCTI SABNSETCH
napagokcanbHbIM pelleHnem B obnact BypeHnsa CTBOMOB CKBaXKWMH M, B YaCTHOCTU, B
obnactu reoTepmMarnbHON SHEPreETUKU, 3aBUCALLIEN OT MUTPaLMN TEKYYEN CPELbLI Yepes
nopbl, TPeWmHbI 1 T. N. lNpegnaraemasn TEXHONOMMA B KQYECTBE NEPBOro Lara
npeaycmaTpmuBacT YNNOTHEHME TPELWWH W ApYyrix obnacten reonorm4eckon cpeabl,

obneryaroLmx MUrpaumio TEKy4en cpeabi.

[0035] B npegnaraemom naobpeTeHum npegyCMOTPEHO NCMOMb30BaHNE
paspyLUaroLLMX TEXHUHYECKMX MPUEMOB AN YMEHbLLIEHNSA NPOHNLAEMOCTN CTEHOK
CKBaXWHbI O TaKOW CTENEHW, YTOObI B re0NOrmy4eckom cpeae HarpesaHue paboyen
TeKy4eun cpefpl, NpegHasHavYeHHOW ANS U3BNeYeHs Tenna, OCyLLEeCTBANOCH TOMbKO

3a CYET KOHAYKTMBHOW nepegaydn Tenna OT OKpy>KaroLLen ropHOW nopoab!.

[0036] Ota TexHonorMs NOpoXXAaeT HEMEAIEHHYIO BbIrO4Y, COCTOALLYIO B TOM, YTO
YMEHbLLAETCS U NONMHOCTLIO OTnagaeT notpedHocTb B ob6cagHbIx Tpybax n
coeguHuTensx. OgHO 3To gaeT 60nbLIYO S3KOHOMMIO B BypeHum, a 3ToT npouecc
obycnoenueaeT 64nbLUYO YacTb Pacxo4oB, CBA3AHHbBIX C OCBOEHMEM reoTEPMAaribHbIX

PEeCypCcoB.

[0037] YTo KacaeTca eLle 0gHOM LIENM OAHOrO 13 aCrneKTOB OCYLLECTBNEHNS
npeanaraemoro n3obpeTenHns, TO €0 ABNSETCA co3gaHme cnocoba cosgaHms
CKB2XKNMHHOW CTPYKTYPbI C BMYCKHOW CKBEXXKNMHOW N BbINMYCKHOW CKBaXKWNHOW,
NpoBypeHHbIX B r€0NOrMYECKOn Cpeae, NPUrogqHoW Ans U3BMEYEHNS rEOTEPMUYECKON
3HEPIW, COAEPXKaLLEro CneayroLime ctagmm:

- BbI3bIBAKOT HEOOpaTMMOE HapyLLEHNE NMPOHNLAEMOCTU ANA CTBOMA CKBEXKMHBDI,
NPOCTUPAIOLLErocs MeXay YNOMSHYTbIMW BMYCKHOW W1 BbIMYCKHOW CKBEXXMHaMU Npu
BypeHnn 3TOro CTBOMA CKBaXMHbBI, UCNOMNB3YS A8 CO34aHNS NPaKTUYECKN
HENPOHULIAEMOWN ANS TEKYYMX Cpes, MPOCTONKN MeXay YNOMSAHYTbIM CTBOSIOM

CKBaXWHbI M YNIOMSAHYTOW reofIorm4eCckon Cpeaon XMMNYEeCKoe BO3LENCTBIE,
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- OCYLLECTBIISAOT LUPKYIAUMIO B YNOMSIHYTOW CKBaXKMHHOW CTPYKTYPE XUMNYECKOTO
cocTaBa, CnocoBHOro BbI3biBaTh BblAeNeHe 0cafKka Ha reonorm4yeckon cpeae ¢
YNOMSAHYTOW NPOCNONKOM AN NOBbILLEHNS YNNOTHATENBHOM CNOCOBHOCTU K
MEXaHNYECKOWN LIENOCTHOCTM 3TOM NPOCIIONKMA, U

- OCYLLECTBIISOT LMPKYIALMIO B YNIOTHEHHOM CTBOJE CKBaXKWHbLI paboyen Tekyyen
cpeabl, cogepxallen nobaeky, CnocobCTBYIOLLYHO NOAAEPKAHUIO MPOCNONKMA AN
noAAepXXaHns HENPOHMLIAEMOCTUM B MPOLIECCE LIMPKYNSALMM paboyen TEKyYEN Cpeabl B

CKBaXXMHHOW CTPYKTYpE.

[0038] HenpoHuLaemas npocnonka Mexay CTBONOM CKBEXMHbI U OKPY>KatoLLEN
reonorn4yeckon cpenon popmmpyetca bnarogapsa cneymanbHOMY BbIBOPY XUMNYECKUX
COeaVHEHM 1 NOCNeaoBaTenbLHOCTM onepaumi. B pesynetaTte nonyvaeTcs
CHabXeHHbIVM HENPOHMLLAEMOW MPOCIIONKOWN CaMOBOCCTaHaBMNBAOLLMACS CTBOS
CKBaXWHbI, KOTOPbIA, Byay4Yn BCTPOEHHbBIM B peanbHbIv BbIXOAALLMA HA MOBEPXHOCTb
3aMKHYTbIW KOHTYP, NPEACTaBNAET BENUKONENHYHO anbTepHaTUBY reoTepmarbHbIM
TEXHOMOMMAM, OCHOBbIBAIOLLMMCA Ha rmapopaspbiBe nracra v Ha UCMosb30BaHUM

obcagHbIX TPyD BO BCEM KOHTYpE.

[0039] Cneunanuctam AOMKHO ObITb MOHATHO, YTO ANS POPMUPOBAHNS YNOMSAHYTOM
MPOCMONKN MOXET BbITb MCMNOML30BaAHO OrPOMHOE MHOXECTBO XMMNYECKMX COCTaBOB.
[na aTtoro B coctare 6ypunbHOro pacteopa MoryT 6bITb MCNONb30BaHbI TE
COEAMHEHMS, KOTOPbIE 0BPa3ytoT 0CaA0K C reonorm4YeCcKkon CPEeAOon, OKPYKaroLLEn
CTBOJ CKBaXWHbI. [1ns BTOpon 0BpaboTku MOXET ObITb MCNONb30BaHO noboe
NOAXOAsILLEE COEAMHEHME, KOTOPOE pearmpyeT C NoBbIM HEOCAXKAEHHBLIM COCTaBOM,
OCTaBLUMMCS Nocne nepeon 06paboTkn. HakoHew, Ans UMPKYNSUmMmM B KOHTYPE MOXET
ObITb BbIBpaHa paboyas Tekyuas cpega, obecneumsarollan ganbHenwee
pearnpoBaHue C pasnMyYHoOro poaa LUEnsamMun, TPemMHaM1, aHOManmaMm n T. n.,

KOTOpPbIE CO BPEMEHEM Pa3B1BaOTCS B MPOCOMNKE.

[0040] Pabouyto Tekyuyto cpeny BbiIOMparoT ¢ LENb ONTUMU3MPOBATL
TEPMOAMHAMUNYECKME XapaKTEPUCTUKM reoTepMaribHOM CUCTEMBI U NMOBbICUTL
MEXaHWYECKYHO LIeNTOCTHOCTb CTBOJIA CKBaXWHbI. YTOOLI 3T0 06ecneumnTs, No
3aBepLueHnn BypeHnsa MoryT NPOn3BOAUTBECH AOMOSNHUTENBHBIM onepaumm no

obpaboTke cTBONA CKBXXMHbI.



10

15

20

25

30

18

[0041] OBpasoBaHHbIE C UCNONB30BaHMEM ONUCHIBAEMOW 34ECh TEXHOMOMN
CKB&XKWMHHbIE CTPYKTYpPbl MOryT BbITb CAENaHbl NOAXOAALMMN A5 CO34aHNS
reoTepMarbHbIX CUCTEM C 3aMKHYTbIM KOHTYPOM 3a OAHY Onepauuio B
NPOTUBOMONOXHOCTE MHOIOSTarHbIM AENCTBUAM, TPeDyroWMMCs B Cnyyae
NPUMEHEHNS CYLLIECTBYHOLLIMX TEXHONOMMIN. KpoMe SIBHOro CokpaLLeHWst KonmyecTea
oTAENbHbIX onepaumn obecneumBaeTcs Takke NoONOXKUTENbHBIM 3KOHOMUYECKMN
3ddekT. JTO rnaBHas 0COBEHHOCTb NpeanaraemMon TEXHONOrMK, CTaBsLLas ee

3Ha4YnTEeIbHO BbiLLIE CI'IOCO6OB, MCrnonb3yembiX B HACTodALLEeE BPpEMA.

[0042] C To4kuM 3perHms paboTbl Mepbl MO peLLEHMIO NPobrem, BO3HUKAOLWMX NO XO4Y
BypeHus B CBS3N C HEPETYNSAPHBLIMU UITM MEHSAOLLMMANCS YCIIOBUSMU, LOJTKHbI
NPUHMMAaTBLCS ONEPaTMBHO MO MEPE BO3HWMKHOBEHWST 3TUX Npobnem. ELe ogHon
CYLLIECTBEHHOW YEPTON NpeanaraemMon TEXHONOMMM ABNAETCA €€ aaanTUBHOCTb U
rMBKOCTb. [10CKOMbKY 3Ta METOAONOMMS OCHOBBLIBAETCA Ha TEXHOMOMMAX CO34aHNSA B
reonornM4eckon Cpeae CKBaXKMHbI MyTEM pa3pyLLUEHNS NNacTa, B YEM JaHHbIe
TEXHOOMNMN HaxXOAATCA B KOMMM3UM C M3BECTHBIMM TEXHOMOMMSMW, TO Npeanaraemas
TEXHOOrNSA B CaMOM HebrnaronpmaTHOM cryyae npegnaraeT Aenartb reonornyeckyro
cpefy NoaxoasLen Ana co3gaHnsa reotepMarnbHON CUCTEMbI C 3aMKHYTbIM KOHTYPOM,

He nNpuHMMaa BO BHMMaHWe NpoHMLaeMOCTb UK reofiorm4yeckoe CTpoeHne.

[0043] B anbTepHaTUBHOM BapuaHTe Lenbio eLle OAHOro acnekra npeanaraemoro
n3obpeTenHns aenaeTcs cosgaHue cnocoba obpaszoBaHUs CKBaXWHbLI B TEMITOHOCHOW
reonorM4eckon cpeae Ana U3BMeYEHNa SHEPTrK, COAEPXKaLLLEro cneayowme cTagum:
- BypaT B TENNIOHOCHOW reonorM4eCcKon cpeae CKBaKnHy ¢ HEOHCaKEHHBIM CTBOSIOM,
- BBOASIT B CTBOJT CKB&KMHbI aKTUBHbIE XMMUYECKME BELLECTBA AN XUMUNYECKNX
peakumi ¢ Lenbto 06pasoBaHns HENPOHMLAEMOW A5 TEKYUMX CPe NPOCIONKM
MEXAY CTBOJSIOM CKB&KMHbI N FE0SNIOMMYECKON Cpeaon, Tak YTobbl ynomsaHyTas
Mpocnorka cogepXxana Takke HenpopearmpoBaBLUME aKTMBHBIE XMMUYECKNE
BeLlecTBa, 1

- BBOAST B CTBOJT CKBa&>XKMHbI pabouyto TEKYUYHO cpedy, CNocobHyro BCTyNaThb B peakumm
C YMOMSHYTbIMW HENPOpPearnpoBaBLLUMMK aKTUBHBIMU XMMUYECKUMW BELLECTBaAMU ANA

AanbHenLwero opMmpoBaHns MNPOCIIONKN.
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[0044] NMoka nmeetca apdpekTUBHBIV 3anac HENPOPearnpoBaBLLNX aKTUBHbIX
XMMUYECKNX BELLLECTB, CTBOJ CKBaXXMHbI CMNOCOBEH K CAMOBOCCTaHOBMNEHMIO B Cly4ae
Kakux-nmbo npobnem ¢ npocnovkon. Takmm obpasom, paboyasa Tekyyasa cpena He
TONbKO OTOMPAET TEMSOBYH SHEPIUIO rEONOMMYECKON Cpeabl C MakCUMarbHON
3KCnyaTaumoHHOM 3EKTUBHOCTLIO, HO M 0BecrnedmBaeT NoaaepxaHme

LIeNOCTHOCTM NPOCIIONKM, He Tpebys AN 3TOro MHOTO CUI U CPEACTB.

[0045] B uensax ocyLeCTBNEHNS 3KONOMMYECKM OTBETCTBEHHLIX CNOCOBOB, KOTOPbLIE
30€eCb M3nararoTcs, eLe O4HOM Lenbio O4HOr0 N3 BapUaHTOB OCYLLECTBNEHNSA
npeanaraemoro n3obpeTerHns aBnseTca co3gaHme crnocoba BOCCTAHOBNEHMS CTBONA
CKB&KMHbI, B TOM YMCIE Y4aCTKOB, NOABEPILUMXCH MMApopaspbIBy, CO34aHHbIX B
reonorM4eckon cpeae no TEXHONOMMAM rMapopaspbiBa nnacrta, cogepxallero
crnepywoLwme cragum:

- obpabaTtbiBatoT CTBOST CKBEKMHbBI M MOPUCTOE MPOCTPAHCTBO Yy4aCTKOB,
MOABEPrLUMXCH MAPOPAa3sPbIBY, NEPBLIM XMMUYECKUM COCTaBOM, KOTOPbIM CNOCOBEH
0bpa3oBbIBaTh Ha STUX y4HaCTKax OCaKAEHHYH HEMPOHUL@EMYHO NPOCIIONKY, U

- C Lenbto oCaxAeHnsa BO3MOXHbIX HENPOpearnpoBaBLUNX OCTATKOB YNOMAHYTOro
NepBOro XMMM4YEeCKOro coctasa obpabaThbiBatoT 3Ty NPOCNONKY BTOPbIM XMMNYECKUM

COCTaBOM AN AanbHENLLEro ee YNIOTHEHUSA.

[0046] OnuncbiBaemMble 34eCh TEXHOMNOMMM YNIOTHEHMS AENat0T BO3MOXHbBIM Kak
BOCCTaHOBIEHME, TaK U NpeobpasoBaHne reoTepMUYECKMX NMPOLLECCOB,

OCHOBbIBAIOLLMXCS Ha rMapopaspbIse nnacra.

[0047] B cBAA3M C 3TUM €LLe 0QHOWM LIENbI OQHOro N3 BapMaHTOB OCYLLECTBMNEHUS
npeanaraemoro n3obpeTeHns aenseTcs cos3gaHme cnocoba npeobpaszoBaHus
OTKPbITOW reoTepMaribHON CUCTEMbI, reonorMyeckasn cpega KotTopon MMeEET No
MEHbLUEN MepPEe OAHO U3 CNEAYIOLLErO: paspbIiBHOE HapYLLEHNE,
HEKOHCONMANPOBAHHYHO FOPHYHO NMOPoAY, NECOK, MEROLLEN COODLLEHHBIE C
BO3MOXHOCTbBIO NMepeHoca TEKyYen cpeabl BMYCKHYH CKBEXKMHY U BbINMYCKHYHO
CKBE&XKMHY, B reoTepmarbHY CKB&XMHHYIO CTPYKTYPY C 3aMKHYTbIM KOHTYPOM,
cogepallero cnegyrowme craguu:

- BBOASAT NEPBbIN XMMUYECKMI COCTaB, KOTOPbIN CnocobeH obpasoBbiBaThb

OCaXAEHHYH0 HEMPOHMLIAEMYHO MPOCIIONKY B 06nacTy Mexay ynoMsiHyTbIMU BIyCKHOM
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CKBaXXMHOW U BbIMYCKHOW CKBaXXMHOW W B YNOMSIHYTOW reoniorM4eckon cpeae,
MMEIOLLEN MO MEHbLLEN MEePEe O4HO M3 CreAYHOLLEro: pa3pbiBHOE HapyLLUEHNE,
HEKOHCONMMANPOBAHHYHO FOPHYHO MOPOAY, Necok, obecneynBas 3TMM CO3aaHne
3aMKHYTOrO KOHTYpa, BKIMFOYAIOLLIErO YMOMSAHYTYHO re0NOrMYeckyro Cpeay, UMEHoLLYHO
MO MEHbLLEN Mepe OAHO U3 CNeayoLLEro: paspbiBHOE HapyLLEHWe,
HEKOHCONMMANPOBAHHYH FOPHYIO MOPOAY, MECOK, a Takke YNOMSHYTbIE BMYCKHYHO
CKBaXWHY, BbINMYCKHYO CKB&XKWHY M 06nacTb MeXay HAMM, K

- NS OCaXAEHNS BO3MOXHbLIX HEMPOpEearMpoBaBLLMX OCTaTKOB YNOMSIHYTOrO NepPBOro
XMMUYECKOrO cocTaBa obpabaTthiBaroT YyNOMSHYTYHO MPOCONKY BTOPbIM XUMNYECKUM

COCTaBOM C LeNibio JanbHeuLwero ee YNNOTHEHWA.

KPATKOE OMMCAHWE MPUNATAEMbIX TPAGUYECKMX MATEPUATNOB

[0048] Ha dour. 1 npeacraeneHsl rpaduvkmn 3aBMcMMocT obvema uneTpaTa ot

BPEMEHN AN TEKYUMX CPef pas3Horo cocrasa.

[0049] Ha dour. 2 npeacTtaBneHbl rpadoukm 3aBUCUMOCTU Nepenaga aaBneHns n
MNPOHNLL@EMOCTN OT BPEMEHM MPU UCMbITAHWUSX KEPHa Ha 3aBOAHEHME MPU XUMNYECKOM

3akpenneHun nnacrta, onncaHHblx B [Npumepe 1.

[0050] Ha dour. 3 cxemaTmyHO n3obpakeHo CeYeHmne CKBaXKMHHOW CTPYKTYPbI CO
CTeHKaMM, HEMNPOHMLIAEMOCTb KOTOPbIX Ha NMOMEPEYHOM YHaCTKe MEXAY BryCKHON U

BbINMYCKHOW CKBaxkMHamMm obecneveHa 6e3 obcaaHbix TpyO.

[0051] Ha dour. 4 ckBaxknHHas CTPyKTypa, aHanormyHas nsobpaxkeHHown Ha dur. 3,
n3obpakeHa ¢ obcagHbIMn Tpybamm Ha YacTh YNOMsIHYTOrO NMonepeYHoro y4acTka,

NPOVINIOCTPUPOBaHBI TAKKe CBSI3W C YMNIOTHUTENEM.

[0052] Ha dour. 5 ynnoTHEHHasA CKBaXKMHHAsA CTPYKTypa, aHanormyHasa n3obpakeHHoM
Ha cur. 4, nobpaxeHa B MMEIOLLEN pa3pbIBHbIE HAPYLLEHWS rE0NOrMYECKON Cpeae C

NpeHebpEeXnmMo Manon NPOHULIAEMOCTLHO.

[0053] Ha dour. 6 cxemaTtnyHo nsobparkeHa MHOrokaHanbHas CTpyKTypa nonepeyHbIxX

COEAMHUTENbHBIX Y4aCTKOB CKBEXKMHHOW CTPYKTYPbI.
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[0054] Ha dour. 7 oparmMeHT ynnoTHEHHOM HENPOHNLIAEMBIMIN CTEHKaMM
MHOrOKaHasnbHOW CTPYKTYPbl MONEPEYHbIX COEANHUTENbHBLIX Y4aCTKOB, N30DpayKeHHOM

Ha cur. 6, cxemaTU4HO N30DPaKEH B yBENMYEHHOM MacluTabe.

[0055] Ha dour. 8 cxemaTnyHO nsobpaxkeHa reotepMmuyeckasn CKBaXkKMHHasn CTPYKTypa

anbTeEPHaTUBHON KOHMUIrypaLmi.

[0056] Ha dour. 9 cxemaTnyHo naobpakeHa reoTepMmmnyeckas CKBaXXMHHasa CTPyKTypa

COrNacHo eLle OAHOMY anbTepHaTMBHOMY BapUaHTy KOHUrypaLumm.

[0057] Ha dour. 10 cxemaTtnyHo naobpakeHa reoTepmMuyeckas CKBaXKMHHasN CTPyKTypa

COrNacHo anbTepHaTUBHOMY BapuaHTy OCYLLLECTBIIEHMS.

[0058] Ha dour. 11 cxemaTtnyHo naobpakeHa reoTepmMuyecKkas CKBaXXMHHasa CTPyKTypa

COrMacHo eLle OaHOMY anbTepHaTUBHOMY BapWaHTy OCYLLECTBIEHNS.

[0059] Ha dour. 12 cxemaTnyHo naobpakeHa reoTepmMuyecKkas CKBaXKMHHasa CTPyKTypa

COrMacHo eLye OAHOMY anbTepHaTUBHOMY BapWaHTy OCYLLECTBIEHUS.

[0060] Ha dour. 13 reotepmmnyeckas CKBaKMHHaA CTPYKTypa, n3obpakeHHas Ha

dour. 12, nsobpaxeHa Ha Buae CBepPXy.

[0061] Ha dour. 14 cxemaTnyHO n3obpakeHa reoTepMmyecKkas CKBaXXMHHasA CTPyKTypa

COrNacHo eLle 0AHOMY anbTepHaTUBHOMY BapWaHTy OCYLLECTBIEHNS.

[0062] Ha dour. 15 cxemaTnyHo naobpakeHa reoTepmMuyecKkas CKBaXXMHHasN CTPyKTypa

COrMacHo eLle 0aHOMY anbTepHaTUBHOMY BapWaHTy OCYLLECTBIEHNS.

[0063] Ha dour. 16 B nonepeyHOM CeHYEHUM N300paKeH CTBOM CKBaXKMHDI,
NpoBypPEHHbIN B re0NIOrM4eCKOn Cpeae C BbICOKON MPOHMLIAEMOCTLIO, MPU 3TOM

nokKasaH 3anac HenpopearMpoBaBLLErO BELLECTBA-YNNOTHUTENS,

[0064] Ha dour. 17 Ha TOM e Buae, YTO 1 Ha dour. 16, NpomnnCcTpupoBaHa
TpaHcdopmaums NPOCIONKM CTBOMNA CKBaXKWUHBI, NpUAatoLLen emy HENpOHNLAeMOCTb,

nocne UMpKynsuUMOHHOIO KOHTakTa ¢ paboyen Tekyuen cpenon.
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[0065] Ha dour. 18 B nonepeyHOM CeueHnn n300pakeH CTBOM CKBaXKMHDI,
NPOoBYpPEHHBIN B re0NOrM4ecKon cpeae ¢ HU3KOW NPOHMLIAEMOCTLIO, M MPOCTonKa

MEXAY CTBOSIOM CKBa&XKMHbI N OKPYXKatoLLEW reoniorm4eckomn cpeaoun.

[0066] Ha dour. 19 naobpaxeHa cxema BapmaHTa OCyLECTBNEHNSA SHEPreTUYECKOro
LMKa reoTEPMMUYECKON CKBEXKMHHOW CTPYKTYpPbl COrnacHoO npegnaraeMmomy

N306peTEHMIO.

[0067] Ha dour. 20 nsobpaxkeHa cxema ansTepHaTUBHOrO NPOUNNFOCTPUPOBAHHOMY Ha
dour. 19 BapuaHTa OCyLLECTBNEHUS SHEPrETUHECKOrO LMKIa re0TEPMUYECKON

CKB2XXMHHOW CTPYKTYpbI.

[0068] Ha dour. 22 [sic! — onucanme dour. 21 oTCyTCTBYET — riepes.] nsobpaxkeHa cxema
WNHTErPUPOBAHHOIO re0TEPMMYECKOrO KOHTYpa, coaepallero TypbuHy 1 reHeparop,
nony4aroLme NpmBog HENOCPEACTBEHHO OT paboyen TeKy4en cpeabl reoTepMarnbHOW

CUCTEMBbI.

[0069] Ha dour. 23 nsobpaxeHa cxema BapuaHTa OCyLLUECTBNEHNSA MHTEMPUPOBAHHOIO

reoTepMMUYECKOro KOHTYpa, anbTepHaTUBHOMO NPOUNNCTPUPOBAHHOMY Ha dour. 22.

[0070] Ha dour. 24 naobpakeHbl rpadmki N3MEHEHNS TeMNepaTypbl pasHbIx padoumx

TEeKy4unx cpen B 3aBNCUMOCTU OT PaCCTOAHUSA.

[0071] Ha dour. 25 cxemaTnyHo nsobpakeHa cMctema CKBaXKWH, COeaNHEHHbIX B

W-06pasHyto KoHUrypaumo nnuv B wWnend.

[0072] Ha dour. 25A coBOKYNHOCTb NONepeYHbIX COeMHUTENbHBIX CKBEXXUH CUCTEMB,

n3obpakeHHon Ha dour. 25, nsobpaxkeHa B yBENMYEHHOM MacLuTabe.

[0073] Ha dour. 26 nsobpaxeHa cuctema CKBaKMH COrnacHoO BapuaHTy

OCYLLECTBMNEHWNS, anbTepHaTMBHOMY MPOUNIIFOCTPUPOBAHHOMY Ha dur. 25.

[0074] Ha dour. 27 nsobpaxeHa cuctema CKBaXKMH COrnacHoO eLle OAHOMY BapuaHTy

OCYLLECTBMNEHWNS, anbTepHaTMBHOMY MPOUNIIFOCTPUPOBAHHOMY Ha dur. 25.

[0075] Ha dour. 28 nsobpaxkeHa cuctema CKBaXKMH COrnacHoO eLle O4HOMY BapuaHTy

OCYLLECTBMNEHWNS, anbTepHaTUBHOMY MPOUNIIIOCTPUPOBAHHOMY Ha dur. 25.
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[0076] Ha npunaraemMbix YepTexax CXO4HbIM 3fieMeHTaM NPUCBOEHbI CXOAHbIE

CCbIN10YHbIE 0D03HaYEHUS.

[0077] Mpepnaraemoe n3obpeTeHmne NPUMEHNMO B OTpacnsax recTepMarnbHOM
SHEPreTUKN U PEKYbTUBALMM YHaCTKOB 3EMHOM KOPbI, CIY»KaLLMX MCTOYHUKOM

reoTEPMUYECKON SHEPTUN.

MoAPOBHOE OMUCAHVE MPEAMOYTUTENbHBIX BAPUAHTOB OCYLLECTBJIEHNA
NMPELNTATAEMOIO N3OBPETEHNSA

[0078] NoBOp# kpaTko, Npeanaraemoe n3obpeTeHne OTHOCUTCS K NPOEKTUPOBAHMIO U
TEXHWUYECKOMY UCMOMHEHNIO CKB&XKWHHBLIX CTPYKTYP, B YACTHOCTU, re0TEPMUYECKNX
CKB&KMHHbBIX CTPYKTYP C 3aMKHYTbIM KOHTYPOM. ACNEKT TEXHNYECKOrO UCMONMHEHNS
BKIFOMaET onepauum:

). CO34atoT YNNoTHEHWE (NPUAAKT HENPOHNLAEMOCTb CTEHKaM) CTBOMA CKBaXKUHbI
B npouecce bypenus,

iM). no 3aBepLUeHMn npouecca BypeHns yeunmearoT yniioTHEHNE XMMUYECKOU
obpaboTkon, n

iiil).  3arem 3ameHArT BypoBOM PacTBOP LMPKYNMPYHOLLEN paboyen TeKy4en Cpenon,
yCUnmBaroLLen N NOAAEPKNBAIOLLEN YNNOTHEHWE MyTEM CO34aHNS YMNOTHUTENBbHOM
NPOCMNOMKN B MECTaxX OCTaBLLENCS NPOHMLIAEMOCTU N €r0 BOCCTAHOBIEHNSA MPW

BO3HMKHOBEHWN NMPOHNLIAEMOCTU C nogaepXXaHnem LenmoCTHOCTU CTBOJ1a CKBaXKUHbI.

[0079] 'MBkocTb Takoro Noagxoaa No3BONSET NPUMEHATD K&XKAYI0 U3 3TUX onepauum
OTAENBHO B 3aBMCMMOCTW OT KOHKPETHBLIX CBOUCTB re0NOrm4yeckon Cpebl, O4HAKO OHMU
Hanbonee sPPEKTUBHbI, KOraa OCyLLECTBNAOTCH COBMECTHO ANA CO34aHUA U

noaAepXKaHns reoTepMarbHbIX CUCTEM C 3aMKHYTbIM KOHTYPOM.

[0080] CkBaxknHHas CTpyKTypa MOXET MMETb pasHOOBpasHbie KOHUrypaumm,
Hanpumep, koHdUrypaumo egnHomn U-o6pasHon TpyObl, B KOTOPOW BMyCKHas U
BbIMYCKHas CKB&XXMHbI PacrnonOXeHbl Ha O4HOM W TOM Xe y4acTKe 3eMiuv, Unn
KOHGoUrypaumio «tpyba B Tpybey, koTopas MOXET ObITb BEPTUKANBHOW, HAKITOHHON
W FOPU3OHTaNbHOM U BKIOYATD LUNENd 13 HECKOMBKUX TaKMX CKB&XKUHHBIX CTPYKTYP,

nnm L-oBpasHyto KOHUrypaumio 1 T. 4. OTO TOSbKO MPUMEPLI, KOTOPLIMU
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pasHoobpasme KoHpUrypaymm He orpaHmumsaeTca. Cneymnanmcram 4omKHbl ObiTb

M3BECTHbI A PYyrne NOAXOASLIME PELLEHMS.

[0081] BapuaHTbl, ynoMsiHyTblE BbILE, 0COBEHHO 3 MEKTMBHBLI NPU CO34aHNN
CKB&XKMHHbBIX CUCTEM C MHOXECTBEHHBIMW NOMEPEYHBIMN COEANHUTENBbHLIMN
KaHanamu, B KOTOPbIX 3TV MHOXECTBEHHbIE NONEPEYHbIE COEAVNHUTENBbHbIE KaHambI
COeAVHEHbI C BEPTUKASbHBIM CTBOSIOM CKBaXWHbI, OBBbIMHO S3TO CKBaXKMHHAsS CTPYKTypa
C KOHGwmrypaumen U-o6pasHon TpyObl C MHOXKECTBEHHBIMW FOPU3OHTasbHBIMA
KaHanamu, COeanHSALWMMN BEPTUKANbHYH 0BCaXKEHHYO BMYCKHYH CKBEXXWHY U
BEPTUKarbHYHO 0BCaXKEHHYHO BbIMYCKHYH CKBaXXMHY. cnonb30BaHME MHOXECTBEHHbIX
nonepeYHbIX COEANHUTENBHBLIX KAHAMNOB AAET HECKONMBKO NPEMMYLLIECTB, A0 CMX Nop B
OTpPacCnn HEU3BECTHbIX. A UMEHHO:

i) UToBbI COKOHOMUTL BpEMSA 1 3bexaTb MaTtepuarnbHbIX 3aTpar, CBA3aHHbIX C
yCTaHoBKoW obcagHbIX TPy, nonepeyHble CoOeaUHUTENBHBIE KaHarmnbl MOXHO

HauMHaTh, BypuUTb 1 3aBepLlaTh C HEOOCaXKEHHBIM CTBOSIOM.

[0082] ii) Mpwn Bypennn 3a ogHy onepauumio B npoLecce BypeHns MOXHO Co3aaBaThb U
yNNOTHATL (Aenatb HENPOHULAEMbIMM) MECTa COeAUHEHNA B HEODCaXKEHHbIX
cTBOnax. ATo nNo3BonsaeT 0bonTUCL BE3 CNOXKHBIX MEXaHUYECKUX COEANHUTENEN,
pasMeLLEHNS LIEMEHTA B KOMNbLIEBOM MPOCTPaHCTBE, BbIOYpMBaHUSA LLEMEHTUPOBOYHOM
NPOBKM MM METANNUYECKNX CEKLIMIA, MHOTOKPAaTHbIX AOCTaBOK Ha MOBEPXHOCTL U
APYTNX CNOXHOCTEN N pacxooB, CBA3aHHbIX C XUTPOCTNETEHHBIMN NOA3EMHbIMU

onepaunsMmn 1 NPUBOASALLMX K 3afepKKam NepcreKTUBHOro OyperHus.

[0083] iii) He ymeHbLIaeTCa BHYTPEHHUIN AUaMETP, YTO NO3BONSAET Oyputb

HeorpaHm4eHHoe KOnmn4ecCTBo nonepeYHbiX CoenHUTENbHbBIX KaHanoBs.

[0084] iv) HeT ymeHbLUeHMA Tennonepeaayn, obyCnoBneEHHOro HanMyYmMem
N30MNMPYIOLLETO LIEMEHTHOTMO CNOSA UM HEMOABWKHOMO KOMbLEBOrO NPOCTPaHCTBa

MeXay cTanbHon obcagHom TpyOOoM 1 ropHOW NOPOAOU.

[0085] v) N HakoHew, nosiBUnach BO3MOXHOCTL MOBTOPHO BXOAUTL B MHOXECTBEHHbIE
nonepeYHble COeaMHUTENbHbIE KaHarbl C MOMOLLBI 060opyA0BaHUS MarHUTHOW
nokaumm anga nepeceyvyeHns ¢ 4pyrMmmn nonepeYyHbIMmM CTBoONIaMu 1 co3gaBsaTb

3aMKHYTYH CKBaXKUHHYHO CTPYKTYpPY C KOoHurypaumen U-obpasHoun TpyOsbl.
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[0086] YTo kacaeTca ynnoTHEHMA B npouecce BypeHns, TO OHO MOXET ObITb
OCYLLIECTBMNEHO BHECEHMEM B cam BypoBon pacTBop A0DaBOK, KOTOPbIE CO3aat0T
HeobpaTMoe HapyLLEHME NPOHNLIAEMOCTH, YMEHbLUAS NOCNEAHIOK A0 HYNS Uinn

NOHWXKas ee A0 NPeHebPeXnMOo Maroro YPoBHS.

[0087] B kauecTtBe Takmx 406aBOK MOryT UCMONb30BAaTLCA YCKOPUTENMN
Buonormyeckoro obpacTtaHus, HanPUMepP, UCNONb3yeMbIE B MUKPOBMONOrMYECKMX
MeTofax NOBbILLEHNS HepTeoTAauM NNacToB, UK XKe PUsnHeckme YacTmubl,
CNocobHble co3aaBaTh HEMPOHULIAEMYHO ITIMHUCTYHO KOPKY, UMK KE XUMUYECKMNE
KOMNbMaTaHTbl, BCTYNaroLMe B PEaKLMIO NMPU KOHTaKTe C reonorm4eckon cpeaon m
MPOHNKHOBEHMM B HEE, HAaNPUMEP, OTBEPXKAAIOLLMECH CO BPEMEHEM CMOSbI U

TEPMOOTBEPXKAALWMECH CMOJIbI U 3NOKCKAbI, reni U NONMMeEpPLI.

[0088] ELle oanH cnocob ocyLLecTBNATL YMIOTHEHWME CTBONA CKBaXXWHbI B NMPOLECCe
BypeHna OCHOBBLIBAETCA Ha YNNOTHEHWUN MOBEPXHOCTM FOPHOW NOpoAbl NyTEM
NNaBneHna CTEHKM CTBOMA CKBEXKMHbI N0 AEVUCTBUEM YPESBbLIYAMHO BbICOKNX
Temneparyp, Hanpumep, C NMOMOLLbHO BbICOKOTEMMEPaTYPHOW Nna3mMbl U Na3epHON

OypunbHOW ronoBKM.

[0089] MpeanoyTUTENBHBLIM PELLEHNEM NPEACTaBNSETCH NCNOMNb30BaHNE XUMUYECKNX
KONbMaTaHTOB, HanpPUMep, LLENOYHO-CUNMKaTHoro BypoBoro pacteopa ¢ pH Bbilwe
10,5, KOTOPbI B CTBOSIE CKBaXXMHbI OCTAETCH B XXMAKOM COCTOSIHUW, HO OCaXKAaEeTCA C
obpasoBaHMeEM TBEPAOro TeMa NOcne KOHTakTa ¢ ropHOW NOPOAON N MPOHUKHOBEHMS B
Hee. TexHunyeckas gpyHKkUMs BypoBOro pactesopa pasnuyHa B NpOHML@EMbIX NOPoAax
(HanpuMep, B NECHYaHMKE UM B TPELLMHOBATOW NOPOAE) M B HENPOHULLAEMbIX
nopoAaax, TakMX Kak, Hanpumep, NoTHbIE CRaHLpl UM anesponmTbl. B npoHnuaembix
reoNOrnMYECKUX Cpeaax Xnaknnm LLENOYHO-CUMKaTHbIN BypOBOW pacTBOP NOnagaceT BO
BCSKME NYTU NPOHMKHOBEHWNA NMOTOKA NPEXAE, YEM BCTYMNUT B PEaKUMIO U NEPENLET B
TBEpAOE COCTOSHME. [lonyyarLwmncs B pesynbTare TBEPAbIN 0CaA0K 3anofnHaeT
MOPUCTYIO CTPYKTYPY N €CTECTBEHHbIE TPELLMHbI B CaMOM Nopoae 1 cosgaeT
HEeNpPOHMLIAEMbIN ANA TEKyYen cpeabl Hapbep Mexay CTBONIOM CKBEXWUHbI U

reonorn4yeckon Cpeon.
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[0090] B npOTMBONONOXHOCTL 3TOMY B FOPHbIX NOpoAax C NPOHMLAEMOCTLIO, BrIM3KON
K HYNEBOW, TakMX Kak, Hanpumep, rMUHUCTbIA CnaHew, gpyHKLma BypoBoro pacreopa
COCTOMUT HE B HapyLLUEHUM NPOHNLIAEMOCTH, TaK Kak ee 1 Tak HeT. B aTux cnyyasx
OypoBOM pacTBOP MCMOMNb3YHT AJ151 CO34aHNA MEXAHMYECKOro U XuMmyeckoro Bapbepa
MeXAY roOpPHOM NMOPOLON 1 CTBOSIOM CKBEXKMHbI M 3aNONTHEHNSA €CTECTBEHHBLIX TPELLMH,
Lenen unu ckonos. KoHeuHbIM pesynbTaTt TOT XKe CaMblv: CO34aHME HEMPOHNULIAEMOro

ANSA TEKy4Yeun cpenbl Dapbepa Mexay CTBONOM CKBaXXMHbI U re0NTOrM4eCKOn Cpeaon.

[0091] BeluecTBO-ynnOTHUTENL MOXET ObITb MCNONB30BaHO TaKKe AN LeMEHTaUmm
PbIXSbIX MECKOB, AN NOBLILLEHNSA YCTOMYNMBOCTM MIiacTa K CKUMAroLLMM Harpy3kam m
ANSA NpefoTBpaLLeHVs BbIHOCA Necka 13 nnacTta B CKBaXKUHY 1 OOPYLLEHNSA CTEHOK

CKB&XKWHbI.

[0092] Kak n3BeCTHO, pacTBOPUMbIE CUNMKaTbI COAEepXKaT TP KOMMOHEHTA, 8 MMEHHO:
KPEMHEBBIV @aHrMAPUA, OKCUA LWEeNoYHoro metanna v sogy. KpemHéBbIn aHrmapua
(amokeng kpemHus, SiO,) aBnaeTCs rmaBHbIM KOMMNOHEHTOM pacTBOPUMbIX CUIMKATOB,
N OH CTabUnnanpyeTcsa OKCUAOM LenoYyHoro metanna. Okeng WwenoyHoro metanna
MoxeT ObITb BbIOpaH 13 criegyroen rpynnel: okewa Hatpus (Na20), okena kanms
(K20), okeng nutna (LizO). TOT KOMMOHEHT OTBEYaET 3a nogaepxaHve

PaCTBOPMMOCTM KPEMHEBOTO aHruapuaa.

[0093] B umcno nogxoasawmx CUNnMKaToB BXOAAT antOMOCUNMKaTbI Kanus, HaTpus v
HaTpws [Sic! — BEPOATHO, onevaTka, N UMencsa B BUAY NUTUA — nepes.]. OHM AOCTYMNHbI
Kak B XXMAKOM BUAE, TaK U B BUAE nopoLuka. B npegnaraemom nsobpeteHun
NCNONb30BaHNE CUNMKATOB XXeNnaTenbHO, Tak kak OHW CNOCOoBHbI BCTyNaTh B
XUMUYECKNE peakumm OnpeaeneHHoro Tmna, B YaCTHOCTU, OHK 0BpasytoT renb (C
PE3KNUM CHWKEHMEM PH), YTO SBNAETCS NPU3HAKOM NONMMEPU3aLn N CryLLEHNS
CTPYKTYpP pacTBOPMMOro cunmkarta ¢ obpasoBaHMeEM BOgOCOAEPKALLEN aMOPHOM
reneBon CTPYKTYpbl cunvkara. eneobpasoBaHme BbI3bIBAETCA PE3KUM CHUKEHUEM
pH, Nnpn 3TOM NpoLecc nonMmMmepusaumm HaumHaeT npoTekaTb ObICTPpo Npu pH Hwke
10,5.

[0094] pyron Tun peakummn, B KOTOPYHO MOTYT BCTYNaTb CUMKaTbl, NPOSBNSETCA B
obpasoBaHuM 0cagka B NPUCYTCTBUM KATUOHOB, B YACTHOCTU, KATMOHOB KarnbLMS.

OcaxpaeHne nveet MecTo npun odpasoBaHUM NoMNepeYHbIX MEXMONEKYIAPHBLIX CBA3EN
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MOIeKyn CUnMKaTa NonmBaneHTHbIMM kaTvoHamu (To ectb Ca*2, Mg*?, Al*®, Fe™® u
T. 4.). OTN KaTMOHbI NPUCYTCTBYIOT B MNACTOBOWN XMUAKOCTM, MO3TOMY pPe3yNbTaToM
B3aMmogencTansa OypoBoro pactesopa C NnacTtoBOM XNAKOCTLIO ABNSETCHA OCaXAeHne

TBEPAOrO BELLECTBA B MOPUCTON CTPYKTYPE.

[0095] ELle oauH TUN peakumm, B KOTOPYHO MOTYT BCTYNaTb CUMMKaTLI, NPOSABNSAETCS B
aermapauun. Mo mepe TOro Kak 13 XmnaKoro CunukaTta yaansertca Boga, cunvkar
CTaHOBUTCA BCe DOMee KNEMKUM U BA3KUM, NOKa HE NPEBPATUTCS, B KOHLE KOHLOB, B
CTEKNOBUAHYH NNEHKY. Takme peakuymm NpoTeKatoT B OKONTOCKBEXKMHHOM
NPOCTPaHCTBE NpW CMELLMBaHUK unbTpaTa n3 BypoBoro pactsopa C TEKy4YMMU

cpeaamm, NPUCYTCTBYHOLLMMI B MaTEPUHCKOM Nopoae.

[0096] CunukaTbl MOXXHO cumMTaTb 0COB0 NPUro4HLIMU ANS UCNONB30BaHUSA B
npeanaraemom n3obpeTeHNN NOTOMY, YTO OHW NPOSBNSAIOT YCTOMYMBOCTL B KQ4eCTBe
BELLECTB-YMNITOTHUTENEN KaK B YCIOBUSX MECTHOW OKPYKarOLLEW CPEeabl, TaK U B
YCINOBUKAX CBEPXBbLICOKMX TemnepaTyp. Hanpumep, B MMTEMHOM NPOU3BOACTBE
CUNVKaTbI LWEMNOYHbIX METanoB W NeCOK NCNONb3YTCH Npu Temnepatypax 650°C n
BbiLLIE, N 3Ta OCHOBHAsA XMMUYECKasa peakums UCronb3yeTCa Takke AN repMeTusaumm

BETOHHbBIX KOHCTPYKLMIA MPU TEMMNEPATYPE OKpYXKatoLLero Bo3ayxa.

[0097] YTobbI 0BecneunTb MakcMMmarbHOE NPOHNUKHOBEHWE TEKYYEN Cpeabl B NNacT U
YCKOPUTb NornoweHre dounbTparta nnacTtom Ans XMMUYECKoro YNnoTHEHNS CTBOMa
CKBaXWHbI, LLENOYHO-CUNMKaTHBIM OypOBOM pacTBOP COCTaBNAT Tak, YTOObI OH He
copepxan TBepAon asbl M UMEI HU3KYH BA3KOCTb. [1nsi MHOXXECTBEHHbIX
NonepeyHbIX COEAMHUTENBHBIX KAHAMNOB CEpbEe3HYH0 Npobnemy NpeacTaBnseT TPeHne,
nosTomMy B BypOBOM pacTBOP BHOCAT CMa3biBaroLLyto 0OaBKy, COBMECTUMYHO C
CUINUKaTHBLIM PaCcTBOPOM U HE BPEASLLYHO YNNOTHAOLWMM CBOMCTBaM BypoBOro

pacTteopa.

[0098] KoHUeHTpauma akTMBHOIo cunukaTa LLEenoYHoro Metanna B BO4E MOXET
coctanatb o1 0,3 macc. % 1o 10 macc. %, npegnoututensHo — oT 3 macc. % 4o

6 macc. %. OnTumanbHasa BennyMHa KOHLUEHTpaLUMM B HEKOTOPOW CTEMNEHW 3aBUCUT OT
CBOWCTB reofiorm4eCckon Cpeabl, B YaCTHOCTW, OT KOHKPETHOrO COCTara nnacTtoBOn
XWOKOCTU M ee TemnepaTypbl. bonee BbiCOkMe TemnepaTtypbl FOPHOW NOPOAbLI MOTYT

BbI3BaTb 3a4€PXKY BblAeNeHNA oCajKa. OcaxaeHvne saameansaeTcs Takke NP HU3KOM
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coaepXaHum B NNacToBOW XNAKOCTU MOMMBaNEHTHbIX KATUOHOB, Hanpumep, HKe
1000 mr/n. MNMoaToMy nNpu NOBbLILLEHUM TEeMNepaTypbl U MOHWKEHNUU CoAepPXaHNA
KaTWOHOB B MIacToOBOM XWUAKOCTU CriefyeT NoBbIWaTh KOHLEHTPaUMIo cunnkaTa

LLiennlo4yHOro Metanna.

[0099] ELLe oagHUM NPpenMyLLLIECTBOM LLIENOYHO-CUNMKaATHOro BypoBoro pacreopa

ABNSETCS YBENNYEHME CKOPOCTU NPOXOLKN U CpoKa CryObl ronoeku dypa.

[0100] Punsmnyeckme ceoncTea KOMOMHNMPOBAHHOIO Marepmana 13 ropHou nopoabl 1
YNIOTHUTENSI BO MHOIOM 3aBUCAT OT FOPHOW NOpoAbl, HO MOryT BbITb
CKOPPEKTUPOBaHbI YMENbIM Nogbopom CBOMCTB ynnoTHUTENS. B BypoBon pacTteop
MOXET ObITb BHECEHA TENnonposoaHas fobaeka, Hanpumep, HaHo4acTULbI rpadeHa,

YTO NO3BOSIUT oBecneunTb BbICOKYHO TEMNOMNPOBOAHOCTL YNJIOTHUTENA.

[0101] OHepreTnyeckni BbIXO reoTepMaribHOW CUCTEMbI C 3aMKHYTbIM KOHTYPOM
MOXET ObITb ONpeaeneH C NOMOLLBI TEPMOANHAMUYECKON MOLENMN CKBEXKMHHOW
CUCTEMBI, COCTOSALLEN N3 AUCKPETUINPOBAHHON CKBXKNMHHOM CUCTEMBI C
MHOXECTBEHHLIMU TEPMUYECKUMM CONMPOTUBIIEHNAMM MEXAY TEMMNEPATYPON TEKYUEN
Cpeabl U TeMNepaTypoun fansHen 30Hb! reonormyeckon cpeabl. Kaxabin
ANCKPETU3NPOBaHHBIN CErMeHT cbanaHCHMpOoBaH Mo SHEPrUM 1 Macce, Npu 3TOM
CBOMCTBA TEKy4eln cpelbl N pacyeTbl ONpefenatoTCs ypaBHEHMEM COCTOSHUS.
TepmMumyeckmne ConpoTUBNEHNS BKITFOYAKOT FOPHYHO NMOPOAY, CBSA3YHOLLEE BELLECTBO
(uemeHT), cTanbHble obcagHble TPyObl U CONPOTUBNEHNE KOHBEKTUBHOM

Tennonepenaye B Camoun CKBaXXKNMHHOM CUCTEME.

[0102] B kayecTBe KONMMYECTBEHHOIO NpMMeEpa PacCMOTPUM CEMUAOMMOBYHO
(BEPOATHO, MEETCH B BUAY AMaMETP; 7 AOUMOB = 17,78 cm — nepes.) 06CaKeHHYH0 1
LEMEHTUPOBAHHYH CKBaXXMHY B KOHTaKTE C reosiormueCckon Cpeaon ¢ yaernbHOM
TennonposogHocTeo 3 BT/(M-K), TepMuyeckme conpoTuBNEHNS Yepes NaTb NeT
paboTbl 4NA rOPHOM NOPOoALI, LeMeHTa, o6caaHbIxX TpyD 1 KOHBEKLMM NOTOKa B TpyDe
COCTaBnsaroT cooTBeTCTBEHHO 2,2E-02, 2,1E-03, 2,9E-05 1 5,0E-5. B Tennonepepaye
npeobnagaet pagmanbHbI NEPEHOC Tenna Yepes ropHyro Nopoay, No CPaBHEHUIO C
KOTOPbIM BCEMMU MPOYUMU TEPMUHECKMMU COMPOTUBIEHNAMN MOXHO npeHebpeyb. Mpu
MCMNOMNb30BaHNN ONMUCLIBAEMOrO 34eChb YNNOTHUTENSA OTCYTCTBYIOT TEPMUYECKME

conpoTuBneHna obcagHbix Tpyd nnm uemeHTa, nostomy tennosou K
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nNpnbnManTensHO Ha 9% BbliLLE, YEM Ha CyLLECTBYHOLLEM YPOBHE TEXHMKN. [1OBbICUTL
Tennonepeaayy ewe 6onblle MOXHO, NOBLICUB TEMONPOBOAHOCTL FOPHOM NOPOoZbI

NN ynnoTHATENBHOTO MaTtepuana.

[0103] Ans yny4weHna akennyaTaumoOHHbIX XapaKTepUCTUK YNNOTHEHUS U NOBbILLEHNS
MEXaHNYECKOWN LIENOCTHOCTM B LLENOYHO-CUNUKATHBIN YNNOTHUTENb MOTyT ObiTh
BBEAEHbl TBEPAbIE YacCTULbI, CNOCOBHbIE XMMNYECKN BHEAPATHCS B LLENOYHO-
CUNMKaTHbBIN 0Caf0K U/UN CBA3bIBATLCA C NOcneaHMM. B BypunbHbI pacTtBop MoryT
BBOAWUTBCS YMPOYHUTENN, TAKME Kak 3KCHONMMPOBaHHaA neTyyasa 3ona,
MOBEPXHOCTHO-aKTUBMPOBaHHbIN rpaddeH 1 okeng rpadoeHa, yronbHble BONOKHa U Ap.
OHM MOTyT HaxX0AUTBCA B HAHOAMCMEPCHOM UMM MUKPOAMCIEPCHOM COCTOSIHUN U ObITb

XUMUYECKN CBA3AHHLIMU C OCaXA,EHHBIM KPEMHEBBIM aHIMAPUAOM.

[0104] Mocne cosgaHunsa B npouecce BypeHns Ha4anbHOro YnnoTHEHUS UCMbITLIBAOT
LeNOCTHOCTb YNNoTHEHUA. OBbIMHO 3TO AenaeTcs NyTem Co3haHns B CKBaXKMHHOM
CTPYKTYpPE MOBbILUEHHOMO AaBMNEHNSA U OTCNEXMBAHUS CKOPOCTU MOHWXKEHUS AaBNEHUS,
€Cnv OHO npoucxoauT. [pyrom MeTo COCTOUT B CKBO3HOM LOSTTOBPEMEHHOM
N3MEepPEHUM CKOPOCTU NOrMOLLEHNSA XXMAKOCTW NNacToM B npouecce Lmpkynaumn. B
3TOM cryyae BypoBOUM pacTBOp YAANAT U 3aMEHSAOT ero paboyen Tekyyen cpenon,
OCHOBHOE Ha3Ha4YeHue KOTOPOW COCTOUT B AOCTaBKE 3HEPTMM Ha NOBEPXHOCTb, U B
NpoLecce BbINOMHEHNS PEryNapPHbIX Onepaumii U3MePSHOT CKOPOCTb MOTNOLLEHNS

KMAKOCTKM NiacTtoMm.

[0105] Mo 3aBepLueHUM BypeHMs yNNOTHEHWE MO CYLLIECTBY CO34aHO, HO BCE e MOryT
ocTaTbCs HEBOMbLUME YYaCTKM C HEKOTOPOU NPOHULIAEMOCTLIO, HanNpUMep,
TPELUMHOBATLIE 30HbI UM KaHarbl C BbICOKOM NMPOHMULIAEMOCTLIO, KOTOPbIE HE Obinu
LAOCTaroyHO YNnoTHEHbI B npouecce ByperHnsa. [NosTomy Ao Havana nnm
BO30OHOBNEHMSA HOPMabHOW PaboTbl YNNOTHEHUE MOXHO YCUITUTb XUMUYECKON

NPOMBbIBKOW U 0BpaboTKoW.

[0106] Mpn ncnonb3oBaHUM LLENOYHO-CUITMKATHOrO BypoBOro pacTeopa NnocnenH1n,
KaK onMcbIBanoch paHee, pearvmpyeT C NracToBOM XMUAKOCTLIO C 0bpasoBaHneM rens v
nocrneayroLwmm oTBEPXKAEHNEM C 0DpasoBaHNEM TBEPAON W BbICOKOMNPOYHOMN
MPOCAOVKN. DTN peakummn NPOUCXOAAT B 30HE NepeMeLLMBaHNS LLENOYHO-CUTMKATHOrO

OypoBOro pactasopa C niacToBOW XNAKOCTLIO. B kaHane ¢ BbICOKOM MPOHNLI@EMOCTBHO
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UK B TpeLLmHe BypOBOI pacTBOP MOXET MPOHMKaTL Yepes reonorMyeckyro cpeay Tak
BbICTPO, YTO NNacToBas XULKOCTb BbITECHAETCS M3 CTBOMA CKBaXKWUHbI M 30Ha
NepeMeLLMBaHms CyLLECTBEHHO CMELLI@eTCs B FEONOMMYECKYO CPEeaY, NI e
MracToBas XXMAKOCTb MOXET OKasaTbCs Ype3BbIHaNHO MarioCoNeHOM, Tak YTO CUNmKar

npeBpaLllaeTcd B resrb, HO oCaxXpaeTca He NOJIHOCTBHO.

[0107] B Takmx crny4qasx MMeeT MeCTO YacTUYHOE U OCHOBAaTENbHOE YNIOTHEHNE
rnyBoKO BHYTPM rOPHOM NOPOAbI, B TO BPEMS KaK OKONOCKB&XKMHHOE MPOCTPAaHCTBO
COAEPXKUT HEM3PACXOA0BAHHBIA UM HENPOPEarnpoBaBLUNN XUAKNW LLENOYHO-
CUNMKaTHbIN BypPOBOW pacTBOP NPy OTCYTCTBUN NNACTOBOM XXNOKOCTU, C KOTOPOW OH
Mor Obl BCTYNUTL B peakumio. [MosToMy Lenbto XMMUMYECKOM MPOMBIBKA ABMAETCA
NpoKayKa Yepes CKBaXXMHHYIO CTPYKTYPY CPeACTBa XMMMYECKkon obpaboTkun nog
AaBreHMeM, 4OCTaTtouHbIM, YTOObI BbI3BaTb NPOCayYMBaHne 13 CTBOMA CKB&XKWHbI B
OKOMOCKBaXXMHHYHO 30HY re0rnorm4eckon cpeapbl, 06ecneymTb KOHTaKT C OCTaBLUMMCS
nocne BypeHns Hem3pacxof0BaHHbIM XUAKAM LLENOYHO-CUNMKaTHBIM BypOBbIM
pacTBOPOM W BbI3BaTb BblgeneHue ocagka. [loaxoaawmmm areHtamu, N3BeCTHbIMA B
oTpacnu, SBNAKTCHA paccon xnopuaa Kkanbsums, KMcnotbl, gnokeng yrnepoga (CO,),

MOBEPXHOCTHO-aKTUBHbIE BELLECTBA, CNOXHbIE 3hUPbI.

[0108] B gpyrom BapuaHTe yCUNeHus yrnnoTHEHUS CPEACTBO XMMNYECKON 0BpaboTkm
NPOKaYMBaIOT Yepe3 CKBAKUHHYHO CTPYKTYPY NOA AaBMNEHWEM, LOCTaTO4HbIM, YTOObI
BbI3BaTb NPOCaYMBaHNE U3 CTBONA CKBEKWHbLI B OKOJTOCKBEXKMHHYHO 30HY
reonorn4yeckon Cpeabl, NPU 3TOM YNOMSIHYTOE CPEACTBO XMMMYEckon obpaboTkm
COCTOMUT U3 LIEMEHTMPOBOYHbIX MPOBOK M NOPLMIA LLENOYHOrO CUnukaTa, nocne
KOTOPbIX CNEAYET pearvpyrollee CpeacTBo xmmmyeckon obpaboTkn, Takoe Kak
N3BECTHbIE B OTPACNM Paccon xnopmaa Kanbumsi, KUcnoTbl, anokeng yrnepoga (COy),
NMOBEPXHOCTHO-aKTMBHLIE BELLLECTBA, CMOXHbIE 3pMpbl. [lBa CpeacTsa XMMNYECKOM
06paboTkM MOXXHO NONMEPEMEHHO NMPoKa4MBaTh HECKOMNBKO pas, pe3ynbTaToM Yero
CTaHET CyLLECTBEHHOE NEPEMELLMBAHNE B OKONOCKBXKMHHOM 30HE. UTOObI
NpeaoTBPaTUTL NEPEMELLMBAHNE BHYTPU CTBOMA CKBEXXMHbI UMW NX
HEMOCPEACTBEHHbIM KOHTAKT, MOPLMM LLENOYHOrO CUMKaTa M XMMUYECKOTO peareHTa

MOryT OTAENATLCA APYr OT Apyra pasgenurenem.
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[0109] B oTHOLWEHWMN nogaepXaHna YNNOTHEHUS U LLENOCTHOCTWU CTBOMA CKBaXKMHbI BO
Bpems paboTbl CneayeT 3aMeTUTb, UTO npoLecc BypeHnsa B HedoTerasosom obnactn n
reoTepmMarnbHOU 3HepreTuke TpebyeT nogaepXaHus LenoCTHOCTU CTBOMA CKBEXMHbI U
€ro YaCTWUYHOro YNNOTHEHUS (B BUAE IMUHUCTOM KOPKM Ha CTEHKaX CKBaXWHbI) B
TEYEHME HEKOTOPOro BPEMEHM, Noka He ByaeT ycTaHoBneHa obcagHasi KONoHHa nnm
noTamHas KofoHHa. LlenoctHocTb cTBONa HEOBCaKEHHOW CKBaXKUHbI (40 YCTaHOBKM
obcagHOM KONOHHBI UK MOTANHOWM KOMOHHbBI) M €ro YacTUYHOE YNITOTHEHNE CO3A4atoT C

MOMOLLBHO HaANEXaLUMX TEXHUYECKMX MPUEMOB W MPUMeHeHNeM OypoBoro pacteopa.

[0110] B otnnume ot atoro, npeanaraemoe nsobpeteHne TpedyeTt nogaepxaHns
YMNNOTHEHMS B HEODCaXKEHHOW CKBaXKMHE W LIENTOCTHOCTW CTBOMNA CKB&XMHbI B TEYEHNE
BCEro cpoka crnyx0bbl reoTepmanbHON CUCTEMBI, KOTOPbIM cocTaBnsaeT 50 nnm 6onbLue

neT.

[0111] B gononHeHme Kk co3ganHnto ynroTHEHNS B npoLecce BypeHns 1, Npm
HeOBXO04MMOCTU, YKPEMNSIEHWNIO YNITOTHEHNSA C NOMOLLBIO OTAENBHON XUMUYECKON
obpaboTkn paboyas Tekydas cpega cama no cebe nrpaeT KpamHe BaXKHyO posib B
NOAAEPKaHNUN YNNOTHEHWA U LIENOCTHOCTU CTBOMNA CKBaXWHbI. [NaBHasa dyHKUMA
paboyen Teky4en cpenbl COCTOUT B NEPEHOCE 3HEPTUM U3 NOA3EMHOrO nnacrta Ha
MOBEPXHOCTb AN5 HENOCPEACTBEHHOIO UCNONBb30BaHWA, UNU ANA NpeBpaLleHns B
SNEKTPUYECKYHO SHEPIUIO, Uk AN oxnaxaeHuns. Noatomy ata paboyas Tekyyas
cpena AorpkHa MMeTh hmsmyeckme CBOMCTBa, obecneunBaroLme NepeHoC SHeEPrnm 1
MakcumarnbsHbIv TepmogmHammndeckmi K cucrembl. Hanpumep, ata Tekyyas cpeaa
MOXET MMETb MO MEHbLLEN MEPE O4HO CBOUCTBO, BbIOpaHHOE 13 CrieayroLen rpynnbi:

a) C Uenbto LOCTUXKEHNS MakCUMarbHOro TeMnepaTypHOro nepenaga v
MakCUMarnbHOM TENNonepeaayumn Mexay TeEKy4Yen Cpeaon U OKpyKaroLen
TENOHOCHOW re0norm4yeCcKon CPEAOoN BHYTPU NMONEPEYHOro COeAUHUTENBHOMO KaHana
MEXAY BMYCKHOW CKBE&XXWMHOW U BbIMYCKHOM CKBaXXMHOW MMEET CyLLLECTBEHHO
HEMNMMHENHYIO 3aBUCMMOCTb SHTanNbNMM OT TeMMeparypbl NPU AaBNEHNAX Bbille
10 MINa n Temneparypax Hwxke 180°C,

b) obnagaet cnocobHOCTLIO BCTYNaTh B 0DpaTUMyo peakumio, YyBCTBUTENBHYHO
K UIBMEHEHUIO AaBNeHUs: SHAOTEPMUYECKYIO MPU MOBbILLEHHOM AaBNEHUN U

3K30TEPMUNYHECKYHO NMPU AaBrieHNN HXE YNOMAHYTOro noBbILLEHHOro AaBlieHn4,
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C) npeacTtaBnseT cobor CMeChb, BCTYNAKOLLYHO B YNOMSAHYTOM MONEPEYHOM
COEAMHUTENBHOM KaHarne B 3HAOTEPMUNYECKYHO peakumio XmmMmmyeckon abcopbumm,

d) npeacrasnset cobon BOAHLIN pacTBOP 3MEKTPONMTa C pacTBOPUMOCTLIO,
3aBMCSALLEN OT TEMMNEpaTypbl U AaBneHus, obnagaroLmin BHyTPU YNOMSIHYTOrO
MOMNEPEYHOro COEAMHUTENBHOrO KaHana TeNonornoLaroLLMM 4ENCTBUEM,

€) ABNAETCH TEKYYEN CPEeaon Ha BOAHOM OCHOBE, COAEMKALLEN KOMMO3NLMIO,
YMEHbLLAIOLLYHO CONPOTMBMNEHNE NpU TypOYneHTHOM oBTekaHum,

f) ABNSETCA CBEPXKPUTUHECKON TEKYUEN CPEAON, TAKOW Kak ANOKCKA yrnepoaa
(COy),

g) npeacrasnset cobon CMeChb dTaHa U aMMuaka,

h) meeT ntobyro 13 paboTocnoCoBHbIX KOMBMHALWMIM CBOWCTB, NEPEYNCIIEHHBIX

B MyHKTax OT a) A0 Q).

[0112] B gononHeHue K fOCTKEHNIO MakCuMarbHOro TepmogmHammyeckoro Kz
paboyas Teky4as cpena MMEET Takke MHOro CBOMCTB BypoBOro pacteopa, a MMEHHO:
I) BEIHOCUT TBEPAbIE YacTuLbl, KOTOPbIE MOrYT cOBMPaTbCs B CKBaXXUHE, Ha
MOBEPXHOCTb, IAe NX yAansoT, Kak NpaBunio, C NOMOLLLIO pe3epByapa-OTCTOMHMKA,
duneTpa nnun rnapaBnUMYEecKoro LEHTPOBEKHOrO OUYUCTUTENS,
ii) nogAepX1BaeT yNnoTHEHWE CTEHOK CTBOMA CKBaXMHbI, TaK YTO OHU SBMSHOTCA
CYLLIECTBEHHO HEMPOHMLIAEMbIMU AN TEKYUMX CPER, U

iii) nopaepKmMBaeT CTabunbHOCTb U LENOCTHOCTL CTBOMA CKBaXKMHBI.

[0113] CornacHo ogHOMY 13 BapnaHTOB OCYLLECTBMNEHWA NpeanaraemMoro
N306peTerHns yNnoTHEHME MOAAEPKMBAIOT C MOMOLLIbIO paboyen Tekyyen cpeasbl, B
KOTOPOW NPUCYTCTBYIOT TBEPAbIE YacTULbl, U KOTOpasa obpasyeT MMUHUCTYIO KOPKY Ha
CTEHKax CKBaXXMHbI NN NEPEKPBIBAET U 3aKyNOPUBaET eCTECTBEHHbIE TPELLMHbI. B
Ka4yeCTBe TakMX YacTuL, MOryT ObITb MCNONb30BaHb! YroNbHbIE BOSIOKHA, MUHEPanbHbIE
BOMOKHA, LIENSON0O3HbIe BOMOKHA, YacTuLbl ANOKCMAA KPEMHWNA, NETYYEN 30/bI,
rpacouTa, rpadeHa, okenaa rpadena, kapboHaTa kanbums, GEHTOHNUTa UNK APYrmx
N3BECTHbIX B oTpacnu matepuanos. OBbIMHO 3TW YacTuLbl 4ODaBNAT B KONUYECTBE
o1 0,5 macc. % po 2,0 macc. % OTHOCUTENBHO paboyen TEKyUEn Cpeabl, ECIn
NOCNEeAHSAS UMEET BOAHYHO OCHOBY, U B 3KBMBANEHTHON 0OBbEMHOW KOHLEHTPaLUMM B

cnyyae paboumx TeKy4mx cpen Apyroro Tuna.
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[0114] Mpn ncnonb3oBaHMM ONMCAHHOIO BbILLE LLEMNOYHO-CUIMKATHOrO BypoBOro
pacTBopa NocneaHnn pearnpyeT C NnacToBOU XMAKOCTBIO C 0BpasoBaHMEM rens,
KOTOpPbLIV B NOCIEAYOLLEM 3aTBEPAEBAET C 0OpasoBaHNEM TBEPAOW N BbICOKOMPOYHOM
MPOCHONKN. DTN peakLUMn NPOTEKAIOT B 30HE CMELLEHNS LLENOYHO-CUINUKATHOrO
BypoBOro pacteopa 1 NnacTtoBoOM XNAKOCTU. B kaHane ¢ BbICOKOM NPOHNLIGEMOCTbLHO
NN B TpeLLmHe BypoBOM pacTBOP MOXET NPOHNKATL Yepes reonormyeckyro cpeay Tak
ObICTPO, YTO NnacToBas XXUAKOCTb BbITECHAETCA U3 CTBOSMA CKBaXKMHbI U 30HA
nepeMeLlnBaHna CyLLLECTBEHHO CMELLIAETCS B rEONTOTMYECKYHO Cpeay, Unm xe
NNacToBas XXMAKOCTb MOXET OKa3aTbCA Ype3BblHaliHO ManoCoNeHon, Tak YTo CUnuKkaT
npeBpaLLaeTcs B reflb, HO OCaXAAETCA HE NOMHOCTLI0. B Taknx cnyyasx umeet Mecto
4YaCTMYHOE WM OCHOBATENBHOE YNIOTHEHWE rNyOOKO BHYTPW FOPHOW NOPOAbI, B TO
BPEMS KaK OKONOCKBaXXMHHOE MPOCTPaHCTBO COAEPKUT HEN3PACXOL0BaHHbBIW NI
HenpopearMpoBaBLUMM XXUAKUW LLENOYHO-CUNMKATHBIM BypOBOM pacTBOp npwu
OTCYTCTBMM MNacTOBOW XMUAKOCTH, C KOTOPOU OH MOT Obl BCTYMUTb B PEAKLNIO.
Mostomy gpyron cnoco®b nogaepxaHus ynnoTHEHWA NpeanonaraeT BBeAeHVE
peareHTa, KOTOpbIN NOCne NPOHUKHOBEHNA U3 CTBOSIA CKBaXKWHbBI B OKONOCKBEXXMHHYHO
30Hy Nnacrta KoHTakTuposarn Obl C HeM3pacxo40BaHHbIM XUAKAM LLENOYHO-
cunuKaTHbIM BypoBbIM PacTBOPOM, OCTaBLUMMCA rnocne BypeHus, 1 BbidbiBan Obl

BblaeneHne ocaaka.

[0115] Mo cyTn ntobble obnacTn CKBaXXMHHOM CTPYKTYPSbI, rae nocne bypeHns
ocTanacb NPOHMUL@EMOCTb, UMENU 3HAYMUTENbHbBIA NPUTOK CUNMKaTA LLENOYHOro
MEeTanmna n cogepxxar B OKONOCKBaKMHHOW 30HE NnacTa Hena3pacxoaoBaHHbIN XUAKNN
LLIENOYHO-CUNMKaTHBIN BypoBon pacTeop. [Mo3ToMy BBEAEHHBLIM B pabouyto TEKYy4YYHO
cpefy peareHT eCTeCcTBEHHbIM 06pa3oM yNnoOTHUT OCTaBLUMECS MPOHULI@EMbIE
obnacTtu. B kauecTBe Takoro peareHta MoryT ObITb MCMOMb30BaHbI Paccon xnopuaa
Kanbumsa, KNCnoTel, guokens yrnepoga (CO2), NOBEPXHOCTHO-aKTUBHbIE BELLECTBA,

CNOXHble 1Pkl N ApYyr1e N3BECTHbIE B JaHHOW OTpaciv BeLlecTBa.

[0116] Ana nogaepxaHns cTabunbHOCTU U LUENOCTHOCTU CTBOSA CKBaXKWHbI B
LOMONHEHME K YyNNOTHEHUIO Nnacta paboyas Tekyyasa cpefa MOXET OKasblBaTb Ha
reonorM4eckyro cpeay AaBneHune, LoCTaTouHOe ANS NPeaoTBpaLleHVs BbiBaros Ha
CTEHKax CKBaXMHbI, 0OpyLLEHNA MOPOAbI B CKBEXKMHY WM YaCTUYHOrO crnagaHua nnacra.

BennunHy naBnenus, KOTOpOe AOTKHA OKasbiBaTh paboyas Tekyyas cpefna, MOXHO
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paccumTaTb C MOMOLLBH KOMMMEKCHOM TEPMOANHAMNYECKON MOAENN CKBEXKMHHOW
CTPYKTYPbl, KOTOpasi BKIHOYAET ypaBHEHME COCTOSAHUS AN yyeTa hasoBbixX
NepexonoB, M3MEHEHUN CBOUCTB TEKYYEW Cpebl B 3aBMCUMOCTM OT AaBneHUs U
TemnepaTypbl U rMAPaBINYECKNX NOTEPb Ha TpeHne. Ecnun Bce paccymTaHo
npasubHO, TO paboyas Tekydas cpefa AomKHa NpuaaBaTh BCEN CKBKUHHON
CUCTEME MUHUMATIBHYHO YCTOMUMBOCTD K CKUMAIOLLMM Harpy3kam nmbo 3a cueT
MNPUNOXEHWS [OCTATOMHO BbICOKOTO HaMNpPsKeHWs B BEPXHEN YacTu BryCKHOM
CKBaXMHbI (paboyas cpefa nog faeneHvem), nmbo 3a cHeT N3MEHEHMS MITOTHOCTU
pabouen Tekyyen cpeabl. Hapsay ¢ npoummm 3BECTHBIMIW B OTPaCnn NpuemMamMm,
NNOTHOCTb paboyen TeKy4en Cpeabl MOXHO NOBLICUTE BHECEHNEM 4,00aBOK-

YTSDKENUTENEN, TaKUX Kak BapuT, Unn e ¢ NOMOLLLIO PacTBOPUMbIX CONEN.

[0117] Ewe oanH cnocob nogaepxaHus cTabunbHOCTM CTBOMA CKBaXXMHbLI COCTOUT B
NCNonb30BaHMKM B cocTaee paboyen Tekyyen cpefbl BELECTBA — MHIMOUTOpa
MMUHUCTBIX cnaHues. Takue BeLlecTBa MMEET CBOUCTBO NpeaoTBpaLLaTb HabyxaHue U
paspyLUeHme rMWH U MYMHUCTBIX CRaHUEB U NCMOonb3YHTCH Kak 0BblYHble f00aBKM K
BypoBbIM pacTBopam. Hapsay ¢ npoYnMMmn M3BeCTHBIMW B OTPAaC B KA4ecTBe
noaxoaaLmx aobaBokK Takoro poga MOXHO Ha3BaTb aMUHOCOAEPKALLME peareHTbl,

NaTteKkCbl, BOAHbIE PacTBOpPbI conew Kanus.

[0118] CoueTaHme onmcaHHbIX Bbille f06aBOK U PYHKLMM NPUBOANT K NONYHEHUHO
paboyen Teky4den cpenbl, KOTopas He TONbKO 3PPEKTUBHO BLIHOCUT 3HEPIMIO Ha
MOBEPXHOCTb, HO TaKkKe YKPENmseT U NOALEPKMBAET CTBOJ CKBEXMHbI, YCTPaHAET
MNPOHMLIGEMOCTL B CryYae €€ BO3HMKHOBEHWS U NOALEPKNBAET CTabUNBHOCTL U
LIENOCTHOCTL CTBOA CKBaXMHbI, 0becneumBas npeaynpeanTensHble Mepbl Nno
COXPaHEHMIO reoTeEPMaribHOM CUCTEMBI C 3aMKHYTBIM KOHTYPOM B HEMPOHULIGEMOM

Ana TeKy4dnx cpen CoCToAHUN.

[0119] BaxHbim siBnseTca TpeboBaHne, YTobbl ynnoTHaWmME 4o0aBkn He yxyaLwanm
TEPMOAMHAMNYECKMX CBONCTB paboyen Tekyden cpeabl. CornacHo ogHOMy 13
BapuaHTOB paboyas Tekyvas cpefa Ha BOAHOW OCHOBE COAEPXKUT AOCTYMHYHO ANS
NPUOBPETEHUS aHTUKOPPO3UIHYIO 406aBKy B KOHLEHTpaLwm oT 1 i/m> go 10 n/im®,
Bpomuz kanus B KoHLeHTpaLum ot 0,05 n/m* go 0,3 n/M* , NOBEPXHOCTHO-aKTUBHOE

BELLECTBO LETUATPUMETUNAMMOHMI B KonkdecTee oT 3 MM po 7 MM, canvumnar
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HaTpusa B konuyectse oT 8 MM 1o 16 MM 1 TBepable YacTuLpl kapboHaTa Kanbums B

KOHUeHTpaumm 0,5 macc. %.

[0120] OnuncanHbI Beiwe pacTBop obecneunsaeT bonee Yyem 60%-Hoe yMeHbLLEHME
CONPOTMBNEHMS NPW TypOyneHTHOM oBTekaHnn B TeMnepaTypHOM AuanasoHe,
obecneymBaroLLeM BO3MOXHOCTb MPSIMOro reoTepMarbHOro TENNOCHAOXEHNS, YTO
B&XKHO ANS 3PPEeKTUBHON paboTbl C TOUKMN 3peHNsa TepmoanHammnkm. OH
obecneumBaeT Takke otaadvy cebile 40%, Kak nokasann UCMbITaHNSa COrnacHoO
Mpoueaypam AmepukaHckoro HedptaHoro nHetutyTa (AHW PI1) 13i gns gucnepcHoCTy
IMIMHUCTOrO CraHua Npu ropsyen NpoKaTke, pearnpyeT C HeM3pacxo40BaHHbIM
CUINMKaTOM LLEMNOYHOro MeTanna ¢ obpasoBaHMEM NPOYHON TBEPAOMN NPOCIIONKK, a
YacTuLbl kapboHaTa KanbLmMs NepekpbIBatoT U 3aKynopuBaroT €CTECTBEHHbIE

TPELUMHbI, YCTPaHsIs MPOHULLAEMOCTb OCHOBHOW MacChl MOPOAb!.

[0121] CornacHo apyromy BapuaHTy OCyLLECTBIEHNS npeariaraemoro n3obpeteHns B
kayecTBe paboyen TeKky4en cpeabl UCNOomb3yT NPOCTO MOANMULMPOBAHHLIV

LL{ETOYHO-CUNMUKATHbIA paccon.

[0122] CornacHo elle ogHOMY BapuaHTy OCYLLECTBEHUS npeanaraemoro
n3obpeTeHns B kayecTBe paboyen TeKyYen cpeabl UCNOMb3YHT CBEPXKPUTUHECKU
avokeng yrnepoga (COs3), 4To 0COBEHHO LIEHHO, TaK Kak B 06nacTm reotepmarnsHOn
3HEPreTUKN BO MHOIMX criydasix TepMmoanHammyecknin KN ceepxkpnutnyeckoro
avokenaa yrnepoga (COz) Bbilwe, YeM y BOAbI, U K TOMY Xe OH SBNSeTCS
NPEBOCXOAHBIM peareHTOM, CroCOBCTBYHOLLMM MPEBPAaLLEHMIO LENOYHO-CUITMKATHOM

XWOKOCTU B MPOYHbIA TBEPALIM Marepuarn.

[0123] Oanee pasnnyHblie MexaHM3Mbl 0Bpas3oBaHns ynioTHeEHWA ByayT onmncaHbl Ha

npumepax.
Mpumep 1 — YNNOTHEHWE XMMn4eckon obpaboTKom

[0124] NepBoHa4anbHble UCMbITAHWUS YMIOTHUTENBHBIX CBOMCTB CUIMKATHOW CUCTEMBI
BbIMOSIHAMM C MOMOLLbHO YCTaHOBKW ANS onpeaeneHnsa NPoHMLAaeMoOCT Mogenem

FOPHbIX MOPOA MPWY TaMMOHUPOBAHUN CKBaXKMH.
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[0125] UcnbiraHnsa ¢ NOMOLLBIO TeCcTepa ANs onpeaeneHnsa NpoHMLAeMoCT MOENeN

FOPHbIX MOPOA:

- 20 MKM, auckm ¢ npoHnyaemoctsto 3000 mA (ot komnaHum « OFITE») Bbimaumsanu B
30%-HoM pacTBope xnopuaa Kanbums ¢ Bedepa Ha yTpo (Ha NpOTSKEHUN
npmnbnunantTensHo 16 Yyacoe) ANSA NOMHOro HacbIWEHWS NOP PacCcosioM 1 Co3aaHus
«TSPKENOro Criyqas» nnactoBOM XUAKOCTH, C KOTOPOM AOIMKEH pearnpoBaTh

CUNMKaTHbIN BypOBOW pacTeop.

- NicnbiTanna npoHULaeMoCT NPOBOAUIM B COOTBETCTBUM C MHCTPYKLMAMWN KOMMaHUA
«OFITE» n pekomeHgaumsamm NMpouenyp AMepuUKaHckoro HeptaHoro nHetutyta (AHU
PIM) 13i gna nabopaTtopHbIX UCMNbITaHMW BypOBLIX PaCTBOPOB:

250 Mn TECTOBLIX TEKYUYNX CPes, KOTopble ByayT onmcaHbl HXe, NEPEHOCUNN B
AYENKy TecTepa NPOHNL@EMOCTU 1 NOMELLan B yCTPOMUCTBO NpeaBapUTEnbHO
BbIMOYEHHbIN AUCK. [pexae Yem cosaaTte AaBneHMe B YCTPOMUCTBE W HaYaTb

ncnbiTaHe, OypoBOM pacTBOP NPUBOAMIN B KOHTAKT C LMCKOM B TeYeHMe 45 MUHYT.

- Nenbiranna nposogunm B TederHme 30 MUHYT NPy KOMHATHOM TeMneparype m

AasneHnn 500 oyHTOB Cunbl Ha KBagpaTtHbIW oM (=3,45 Mla).
- O6bvem puneTpara pernctpuposanu vepes 1, 5, 7,5, 15 n 30 MuHyT.

[0126] Ha dour. 2 npeacTaBneHbl rpadomki MI3MEHEHNS BO BPEMEHN HEKOTOPLIX
napameTpoB, KOTOPbIE TUMUYHbBI MPU UCTBITAHUN Ha PUNBTPALMOHHOM AUCKE
TONWMHOM YeTBePTL Atorma (V4" = 6,35 mm). lNMponyckaHme NonNMMepPHON KOHTPOMBHON
TEKy4eWn cpeabl Nokasano OTCyTCTBME NOTepM maTtepuana B obbeme unetpara. Mpu
A006aBNeHNM CUNMKaToB pPasHbIX TUMNOB CKOPOCTb PUNbTPaLmMN Pe3Ko 3aMeananachk no
npyynHe BblaeneHnsa ocagka. CnegyeT 3aMeTUTb, YTO NPOHULAEMOCTb NMOYTH
ncyesana gaxe B AUCKe TONWMHOW YeTBepThb atomma (V4" = 6,35 mm) ¢

npoHuuaemocTtbo 3000 M.
[0127] MpuroToBneHne Teky4eun cpeabl:

- 1000 mn Teky4el cpefbl C MONMMEPOM B KOHLIEHTPALWMM 5 Kr/M® MpUroTOBUAM MyTeMm

nepeMeLLVBaHus KcaHTaHoBol cMorbl (Kelzan XCD™) ¢ npecHoii Bofol B TeueHune
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npmbnunantensHO 30 MUHYT C NOMOLLBIO CMELUMBAIOLLEro annaparta «Silversony ¢

YMEPEHHOW CKOPOCTLIO CaBUra.

- B kauecTBe KOHTPOMBHOM TEKyYel Cpelbl MCMOoMnb30Banv NoNMMEPCOAEPKaLLYHO

TEKYYYyHO Cpey, ONUCaHHYH BbILLE.

- CoctaB A. 30 mn Ecodril™ 317, gocTynHoro Ans nproBpeTeHns NpoayKTa KoMMaHm
«PQ Corporation», cmewwmsanu ¢ 270 mn nonMMeEpcoaepaLlen TEKy4en cpeasb,
onuncaHHoW Bbiwe, Ytobbl nony4unTs 300 M 3%-HOro akTMBHOIO PacTBOPUMOro

cnnukaTta Kanumsa.

- CocrtaB B. 30 mn Ecodrill ™ K45, goctynHoro Afs npuoBpeTeHus NpoaykTa
komnaHum «PQ Corporationy, cmeLwumBanu ¢ 270 Mn noNMMepcoaepXaLlen TeKy4en
cpeabl, onncaHHow Bblwe, YTobbl nonyymTts 300 mn 3%-Horo (B 06beMHOM

COOTHOLLEHWNM) aKTUBHOIO PacTBOPMMOrO CuUnukara.

[0128] Nocne TecTa Ha NpoHUL@eEMOCTL 06beM cocTaea A Obin paBeH 273,8 mn,
cornacHo pacyetam ObICTpoe nornoLweHe gpunsTpara NnacTomMm coctasuno 257 mn, a
CKOPOCTb CTaTU4eCKoM ounbTpaumm coctasmna 3,2 mn/mMuH; obbem coctasa B 6bin
paseH 103,8 mn [sic/], cornacHo pacyeTam ObICTpoe nornoweHe punetpara
nnactom coctasmno 103,8 mMn, a CkOpPOCTb CTaTUYECKON (PMnbTpaLmM cCocTaBuna

3,7 Mn/MuH. Pac4yeTbl BbinonHanmcb no popmynam ns AHW PIT 13i.

[0129] NpoBogmnNUCh Takke UCMNbITAHNA Ha MAPaBNNYECKYH 3OEKTUBHOCTL KEPHA,
BOCCTaHOBIEHME NPOHULI@EMOCTU, NOBPEXAEHME KEpHA. OTU UCMbITAHWSA YacTo
NPOBOASAT AN U3YyYEHNS AENCTBUSA BYpPUNBHOro pacTBopa Unn COAEPXKaLLENCSA B HEM
A006aBKM Ha NPOHNLLAEMOCTb KepHa, NOJTyHYEHHOMO U3 UHTEPECYIOLLEN
3KCnnyaTaumoHHOW 30HbI. Llenbio Takmx nccnenoBaHuii 0ObIMHO SABASIETCA
MWHUMW3aUMS Bpeaa Unu 4OBELEHME BOCCTAHOBIIEHHOM NMPOHMLIAEMOCTU 4,0
Makcumyma. HavanbHyo NPOHULAEMOCTE YCTaHaBNMBAKOT U U3MEPSAIOT MNyTEM
HacblILLEeHMs obpasua KepHa NnacToBOM XNOKOCTbIO, HEPTHIO UITN HEKOTOPOM CMECHHIO
NNacToOBOW XMAKOCTU N HEPTU N HAMOPHBLIM MPOrOHOM CKBO3b STOT KEPH MIacTOBOW
XWMOKOCTU ((KMOKOCTEWN) B YCMNOBUAX NNACTOBbIX AaBNEHNA U TemnepaTtypbl. 3aTem
Yepes NOBEePXHOCTb KepHa B TEYEHWE ONpeaeneHHOro nepnoga BpeEMeHn BrycKaroT

TECTOBYHO TEKYUYHO Cpeay, MpW 3TOM MOryT ObITb M3MepeHbl 00beM unbTpaTa,
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MPOHWKHOBEHME TEKYYeWn cpelbl U TONWmMHa OTPUNBTPOBaBLLEroCa Matepuana. 3atem
ANg onpefeneHns cTeneHn n3amMeHeHUs (YMeHbLUIEHWS UK YBENUYEHUS)
MPOHMLIAEMOCTU NOCE BO3AENCTBUS TECTOBOW TEKYYEW CPeabl B NMPOTUBOMOMOXKHOM
HanpaBneHUn TeYEeHNA BNyCKaroT NacToByro XNAKOCTb. Llens aToro nccnegosaHns
cocrosina B TOM, YTODbI MPUYMHUTE KEPHaM NOBPEXAEHMS MOCPEACTBOM peakumm
reneobpasoBaHna 1 Bbi4ENEHNA 0CafKa CUMMKATHBLIX TECTOBbIX TEKYYMX CPes, C
CUHTETMYECKMMN HACbILLEHHBIMW PACCONOM KEPHaMMW.

[00] UcnbiraHusa Ha rugpaBnuyeckyro 3EKTUBHOCTL KEPHA, BOCCTaHOBMNEHNE

NPOHULIZEMOCTM, MOBPEXAEHMNE KEPHA NPOBOAMMNCE CrieayowmmM obpasom:

[0130] KepHoBbie 0bpa3upl n3 necyaHnka bepea ¢ npoHMLaemMocTbo NPUBNN3NTENBHO
30 m[] HacbIWany CUHTETUYECKMM PaCcCoSIOM B YCIOBUSX MOHMXKEHHOMO AaBNEHNA U
TEeCTMpOBanM ¢ Ucnonb3oBaHmemM 3%-HOro pacTBopa CUnukaTa Kanus, cogepxallero B
konmyecTee 2% cneynannanpoBaHHyO CMasbiBaroLLyo J0OaBKy.

Mpoueaypbl, NapameTpbl U pe3ynbTaTbl UCMbITAHWUA U3NOXKEHbI HUXKE.

[0131] MNpoueaypa:

1) KepHbl B3BELLUMBaNU 1 NpeaBapuTenbHO HacbILWLanm paccosiom B TEYEHNE O4HON
Heaenu nNpu NOHWXeHHOM aasneHnn 15 grommos (381 Mm) pTyTHOroO cTonba.

2) Uamepanu rngpaBnmyeckyto s@eKTMBHOCTb KepHa 1 ero NPOHULAEeMOCTb A5
paccona.

3) bypoBom pacTBop C CUNMKaTOM Kanusi nepemeLunBany 1 Harpesanun o 95°C.
4) bypoBown pacTBop BBOAUIN B KEPH C MOCTOSAHHOW CKOPOCTLHO 3 MIT/MUH.

5) OcyLLecTBNANM TEKYLUMW KOHTPOSb (MOHUTOPUWHT) AaBNEHMS.

6) MNepenag AaBneHUs CoO BPEMEHEM pacTeT 3KCNOHeHUManeHo 40 =2500 dyHTOB
CUnbl Ha KBagpaTtHbIv atonm (=17,24 MIMa). Habnoganca npopbiB TEKyYEN Cpeabl.
7) KepH He nepekpbiBan NpoTekaHne NOMHOCTBIO, HO nMena MecTo noteps =99%
NPOHNL@EMOCTW.

8) SdbdpnroeHT cobupanm, YyTobbl ONpeaennTb 3aMeHy Tekydeun cpeabl (rnyouHy

MPOHNKHOBEHNS).

[0132] NapameTpsb!:
MpmBop: TecTep oTkNMka nnacra «4ananep».

KepHoBbIn obpasel: necyanuk, 1,5 gromma x 3,0 gronma (3,81 cm x 7,62 cwm).
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Temnepatypa: 95°C.

TecTtoBas Tekyyasa cpega: 3%-Hbl pacTBOp cunmkarta kanus, cogepxawymnm 2%
cMasbiBaroLlen fobasBku.

O6bem nop: 16,76.

HauanbHas npoHMuaemMocTb ana paccona: 28,32 m.
MpoHuuaemocTb nocne obpaboTkm ByposbiM pacteopom: 0,197 m.
YMeHbLeHne npoHuuaemocTtu: >99%.

MponyckHas cnocoBHOCTL: 3 MIN/MUH.

CocraB paccona:

- xnopug Hatpua (NaCl) 230,303,

- xnopug kansums (CaCly) 79,054 r,

- xnopug Hatpusa (KCI) 8,346,

- xnopug marHmna (MgCly) 13,79r.

[0133] 3atem ans onpegeneHnsa CnocoOBHOCTU LWENOYHO-CUNMKATHBIX PacTBOPOB CO
cmasbiBatoLen gobaskom cosgaBath YNroTHEHWE W NpuaaBaTth LUENOCTHOCTb
obpasuam rmMHUCTOro CnaHua NPoOBOAMIM UCMbITAHWSA MMHUCTOrO CrnaHua Ha
ancnepcHocTb. Metoaunka ncneitaHun cooteeTcTeoBana lNpouenypam AMeprKaHCcKoro
HedTaHoro nHctutyTa (AHW PI1) 13i ons gMcnepcHOCTU rMUHWUCTOro cnaHua npuv
ropsiden npokarTke:

. Kycok rmmHucToro cnanua MNMupp maccon npubnmnantensHo 2 kr pasapodunuy,
4yT0oObI NonyunTb NpbnuantTensHo 900 r yacTuy, ppakumm -5/+10 mew (oT 2 Mm A0

4 mm). MnHUCTBIM cnaney, Mupp HamHoro 6onee XMMMYeCcKn akTMBEH U BOCTIPUMMYNB
K BOAE, YeM 3pernble KPenKne cnaHubl, KOTopble 0ObIMHO NPUCYTCTBYIOT Ha rnybuHax, ¢
KOTOPbIMW MMEET AeN0 reoTepmanbHas sHepretmka. OH 6bin BeibpaH kak 6a3oBbIv
YPOBEHb M3 OCTOPOXHOCTH, pearbHble XapakTepUCTUKM 3penblX criaHues ByayT
nyywe.

. YnomsaHyTble Yactuupsl dpakumm -5/+10 mew (0T 2 MM 40 4 MM) Npocensanu
Yyepes cuta AMepurkaHckoro obLlectsa ncneitaHna marepuanos (AOUM) ¢
NCNonb30BaHMEM BCTpsaxmBaTens cut «Ro-Tap®» B TeUEHME 2 MUHYT.

. MpnbnmnantensHo 10 r cnaHua NOMeCTUNM B TECTOBYHO TEKYUYIO cpeay
obbemom 250 mn.

. O6paasupkl nogeepranu npokatke B TedeHue 24 yacos npu temnepatype 120°C.
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. [Mocne npokatkn obpasupl Bbickinany B cUTo 20 MeLl (NponyckaeT YacTuupl
pasmepoM He Bonee 0,84 mm).

. [Ana yoanerus matepuana, KoTopblid MO MPUCTaTh K BHYTPEHHMM CTEHKaM,
AYENKN CTapeHns NPOMbIBaNM MHIMBMPoBaHHbLIM BypoBbIM pacTBopoMm (7% KCI).

. Becb maTtepuan, nony4YeHHbin Ha cute 20 MeLl, BbICyLUMBany B NeYun Ao
MOCTOSIHHOM Macchl npw Temnepatype 100°C.

. 3arem kaxabi obpaseL, NOBTOPHO NpocemBann n pernctTpnuposany Maccy

yacTtuy hpakymm -5/+10 meL (0T 2 MM 40 4 MMm).

[0134] PesynbTathl UCNbITAHUIW A5 TEKYYUX CPEL, HECKOMBKNX Pa3HbIX COCTaBOB

cBefeHbl B TabnumLy HKe.

HavanbHag MonHbIN Bbixoa
Ne n/m  |O6pasey macca (r, 2 — BbIX0OZ maccel (r, 2 — | % Bbixoga
4 Mm) maccel (r) 4 Mmm)
1 Bopa 10,025 2,027 0,113 1.1
2 3 06. % cunukarta kanus 10,041 9,895 9,799 97,6
3 06. % cunukaTta kanus
3 + 2% cma3sbiBatoLLen 10,007 10,164 9,657 96,5
JobaBku
4 MwuHepanbHoe macno 10,011 9,251 8,501 84,9
7% XNOpPUCTOro Kkanus
5 10,054 9,015 7,307 72,7
(KCI)
6 10 n/m® aMuH 10,002 6,961 5,759 57,6
7 Pabouas Teky4asa cpega 10,175 7,102 4,514 44 4

[0135] locTurHyT BbIXo4 cBbile 97%, YTO yKasbiBaeT Ha NPEBOCXOLHYH
YMAOTHUTENBHYIO N YKPENUTENBHYHO CNOCOBHOCTE 3TOMO MMHUCTOrO CrnaHLua.
MuHepansHoe Macno He pearvpyeT CO CriaHueM, 1 BbIXO MacChl COCTaBWUI TOMBKO
~85%. [NoTeps Macchl CBA3aHa C MeEXaHNYECKOM Aerpajaumnen B NpoLEecce NpoKaTky.
[MoaTomy BbICOKMI BbIXO4 97 % yKasbIBaET Ha TO, YTO MMEET MECTO HE TONbKO

XMMHn4eckoe yrnmioTHeHne, HO N NoBbILLEeHNE MEXaHN4YECKOMN NPO4YHOCTK. Pabouas
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Teky4as cpega ¢ gobaBneHHbIM MHIMOUTOPOM MMMHUCTBIX cnaHues obecneynna
BbIXO4 Macchl 44%, 3TO CywecTBeHHO Donee BbICOKUW pe3yrbTaT, YeEM Npur

NCMNONb30BaHNN NPECHOW BOAbI, KOTOpas Aana BbIX04 TONbKO 1%.

[0136] Mpumep 2

NcnbitbiBanu pabouyyto TeKy4dyto cpeany Ha BOLHOW OCHOBE, CoAepKalLlyto LOCTYMHYHO
AN NpUOBPETEHNS aHTUKOPPO3MOHHYHO fobaBky, Bpomuna Kanus, NOBEPXHOCTHO-
aKTUBHOE BELLECTBO LIETUNTPUMETUNAMMOHWI, Canuumnart HaTpusi n TBepable

YacTuupl kapboHaTa kanbumsa B KoHueHTpauun 0,5 macc. %.

[0137] U3amepeHme nepenana gaeneHns (0BycnoBneH CONPOTUBIEHNEM) W NOSNyHYEHNE
XapaKTepUCTUK TypOynNeHTHOro NOTOKa OCYLLECTBAANN C NOMOLLLIO ABYXAHOWMOBOro
(5,08 cm) HarpeToro notoka obbemom 200 n. KoHTyp 6b1n OCHaLWEH LEHTPOOEXHBIM
Hacocom (GIW, LCC-M 50-230) ¢ 60nbLUOM CKOPOCTLIO CABUIra M BUHTOBbLIM HACOCOM
kaBuTaLwoHHoro Tuna (Moyno™, 2F090) ¢ Manoli ckopocTbio casura. MakcymansHoe
uncno PenHonbaca (Re) gocturano 500 000, n koHTyp Mor paboTtartb npm 06bEMHON
KOHLIEHTpaumm TBepabix Yactuy 15%. lMNepenag pasneHns kanmbposany ¢ NOMOLLLHO
NPecHOW BOAbI W CpaBHMBAmM C NOTEPAMU LaBMEHNA Ha TPEHWE NPU TOW Xe
MOLLHOCTU NOTOoKa paboyen Tekyuen cpeabl. B TemnepatypHom gmuanasoHe,
NOAXOAALLEM ANA NPAMOro TENNOCHaADXKEHNS, [OCTUranocb yMeHbLUeHne

CONpPOTMBNEHMS Npn TypOyneHTHOM obTekaHnn Ha 63%.

[0138] Ansa TeCTMPOBaHMNS XUMNYECKON aKTUBHOCTW MO OTHOLLEHWNIO K
MPUCYTCTBYHOLLEMY B OKONOCKBaXXMHHOW 30HE HEN3PaCX0L0BaHHOMY CUMMKaTy
LLIENOYHOro MeTanna k obpasuam paboyen Tekyyen cpeabl NnogmMmeLLnBany

Ecodrill™ 317 — 29,1%-Hbli1 aKTVBHbI pacTBOp Anokcuaa kpemhust (SiOz) 1 okemaa
kanms (K20), B3aTbix B cooTHoweHun SiOs : K>O, pasHom 2,5. ins posegeHusa pH go
3HaveHna 11 — 12 ncnonb3osanu rugpokena Hatpua (NaOH), n npm nerkom
NEPEMELLMBAHUM 3TOT LENOYHO-CUNNKATHBIWM PacTBOP BBOAMNM B 0Opasubl pabouen
TEKyYen cpeabl 4O NONyYeHNs pacTBOPOB C koHUeHTpaumen 3 06. % n 1 06. %. Takve
HM3KNE KOHLEHTpauun Bbinm BeibpaHb!, YTOObI OCTOPOXHO NPEeACTaBUTb LLIENOYHO-
CUNMKaTHbIN BypOBOW pacTBOp, OCTaBLUMWCA HEM3PACXO40BaHHLIM B
OKOJNOCKBaXXMHHOM 30HE. B kaxkaom cnyyae pobasneHve B pabouyro TEKyUyO cpeay

CUIIMKaTHOIO pacTBopa NPUBOAMITO K OCaXKAEHMIO, U Yepes 24 yaca cunmkar



10

15

20

25

30

42

3atBepaeBan. 3T pesyrbTaTbhl MOKa3bIBAOT, YTO paboyas XUAKOCTb YKpennseT u
yBENMYMBAET YMNIIOTHEHME CTBOSA CKBaXKMHbI, 0DecrneumBas NpakTu4ecKyto

HEMPOHMLLAEMOCTb ANSI TEKYYMX CPeq.

[0139] Onsa oueHKkn cnocobHOCTM paboyen Tekyden cpeabl NoaAEPKMBATD
LLeMNOCTHOCTb 1 CTabUNBHOCTL CTBOMA CKBaXXMHbI MPOBOAUIN MOAU(PULIMPOBAHHbIN
TECT OTMYYMBAHMS MIMHUCTOrO criaHua. TecTupoBaHMe BKIOYarno ABa NporoHa
OTMYyuYMBaHWUA IMMHUCTOrO CnaHua noapsag C 04HUM 1 TeM xe obpasuyom. CHavana
obpaseL, noaBeprany ropsyer NpokaTke B Cpeae BeLecTBa-ynnoTHATENS, Kak
OMKMCbIBaNoCh BbILLE, 3aTEM A1 ONPEAENEHNST MEXAHUYECKON MPOYHOCTU U
XUMUNYECKON N30NALMN CraHLa ero CHoBa BbiMaumBanu B pabouen Tekyyen cpeae.
Mocne Ha4anbHOro NPOroHa OTMy4YMBaHWA CnaHLua C BELLECTBOM-YIMNOTHUTENEM
BypoBoro pacteopa 06pasupl BbICYLLUMBANK, B3BELUMBANN, NOrpyxanv B XMUYECKUN

coctaB paboyen TeKy4en cpeabl U NpokaTbiBanm B TEYEHME 24 4acoB.

[0140] NMocne npokatkn o6pasupl Bbickinanu B cuTo 20 MeLl (NpornyCckaeT YacTuLpl
pasmepoM He Bonee 0,84 mm) 1 BeCb matepuarn, nonyYeHHbIN Ha cuTte 20 meL,
BbICyLLMBaNu B Ne4n 40 NOCTOSAHHOW Macchl npu Temnepatype 100°C. 3atem kaxabin
obpaseL, NOBTOPHO NpocemBany U permctTpupoBani Maccy Yactuy gppakumm -5/+10
MeL (0T 2 MM 40 4 MM) K CpaBHMBanNM ¢ maccoun obpasua nocne ero ynioTHEHNS U
BbICyLLMBaHWSA. IHTEPECHO, YTO pesynbTaTbl MHOXECTBEHHBLIX MPOrOHOB NoKasanm
BbIXOZ MaccChl CBbile 96%, 4TO yKasbiBaeT Ha NPEBOCXOAHYH CNOCOBHOCTL paboyen

Tekyden cpenbl NOALAEPKMBATL LIENOCTHOCTL CTBOSA CKBaXKUHDI.

[0141] Mpumep 3 — YNNOTHEHME MexaHN4eckon 0BpaboTKon
B ogHOM 13 BapnaHTOB OCYLLECTBINEHNSA NMPeanaraemMoro N3o0peTeHnsa 3TOT MEXaHN3M
MOXET ObITb peann3oBaH BHECEHNEM B OypOBOWM pacTBOp TBEPAbIX YacTumL, KOTOPbIE
€CTECTBEHHbIM 00pa3oM NPOHUKAKOT B NOPbI / TPELMHbI ANS YMEHbLUEHNS

npoHMuaemocTn. Takon matepman ans 6opebbl ¢ nornoweHem 6ypoBoro pacreopa

Ha3bIBaKOT IKPAHUPYHOLLIMM HaMOMHUTENEM.

[0142] YnomsaHyTble TBepAble YacTuLbl MOTYT NPeacTaBnaTe cobon
rpaHynMpoBaHHbIN, BOSTOKHUCTLIN MU XIOMNbEBUAHBIN Matepuan, Unm xe

KOMBUMHaLMIO Taknx MatepuanoB U MOryT ObITb ANUCNEPrMpoBaHbl B cpeae BypoBoro
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pacTBopa A0 pasMepoB, HEOOXOAMMbIX ANst YMEHbLUEHNS NPoHMLaeMocTy. Mopsigok

NOAXOASLUMX pasmMepoB MOXKET ObITb OT HAGHOMETPOB A0 MUITIMMETPOB.

[0143] YcTaHoBuTb Hanbonee nogxoasiume marepuarns NoMoraroT 3akoH Abpamca u
TEOpUs ONTUMArbHOW ynakoBkW. 3akoH Abpamca rnacuT, YTo pasmep Yyactuy,
3aKynopuBatoLLero areHTa (konbMartaHTa) 4OomKeH ObiTb paBeH Unn ObiTb YyTb
Bonblue TPETLEW YaCTN CPEAHEro pasMmepa NOPOBOro KaHana CoOTBETCTBYHOLLErO

nnacra.

[0144] Teopusa ngeanbHOW yNakoBKN NPEAOCTaBNAET NONHOE pacnpeneneHne
pasmepoB Yactuy, obecnednsaroee spdekTMBHOE 3anoNHEHNE BCEX NOMOCTEN,

BKITHO4Ya4d 1€, KOTOPble CO3aHbl KONbMaTaHTaMK.

[0145] Nepeg 3akynopkon Nop YacTuLam MOXET Takke npuaaBaTbCcs pa3mep,

obecneunBaroLLM NPOHUKHOBEHME B NOPbI.

[0146] Kpome Toro, obecneunTts AONONHNUTENBHOE 3aKyNnopUBaHNE NOP U MOCINYXUTb

mMartepuanom ans 6opsbbl ¢ nornoweHmem BypoBOro pacteopa MoxeT BypoBas rpsasb.

[0147] Bce atn matepmarnbsl MOryT 6bITb NCMNOMb30BaHbI AN YCTPAHEHNSA CKBaXKMHHbIX
NpoTeYek No 3aBepLueHMM npouecca byperus. [anbHenwee BblTeCHeHne OypoBoro
pacTeopa 3aryLleHHon ByepHOM XXnaKOCTbIO, COAEPXKALLEN KONMbMaTaHT, MOXET
ObITb OCYLLECTBIIEHO NEPEKAYKON C YMEHBLLLIEHHOW NMPOU3BOANTENBHOCTLIO Yepes
Y4aCTOK CKBaXXMHbI C HEOOCaKEHHBLIM CTBOSOM, YTOOLI 06ecneunTs NPOHNKHOBEHME

KOnbMaTtaHTa 1 NepeKpbITb YTEYKAU, €CITM TaKOBble MMEHOTCA.

[0148] HakoHeL, MoryT ObITb MCNONBb30BaHbl TAKKE TBEPALIE CUNMKATLI,
obecneunarome apPEKTUBHBIN KOMOMHUPOBAHHBIN XMMMUKO-MEXaHNYECKNN

MEXaHM3M YIJIoTHEHNA nnacra.

[0149] Mpumep 4 — BMONOrMYecKnin MEXaHM3M ynroTHEHNSA

Mukpobronormyeckmii MeTos NoBbILLEHNA HEPTEOTAAUM NNACTOB — 3TO TEXHOMOMUS,
nmeroLas aerno ¢ nogbopom, BelpaliMBaHUEM U CTUMYNSALMEN MUKPOOPTraHM3MOB A5
NOBbILLEHNS HeTeoTAaaum nnacToB. B nopax 6onbwmMHCTBa rNyBoKMX reonorm4eckmx
dhopmaumm cogepxarca aHaspobHble BakTepun. 1o cpaBHEHUIO C

NPUMNOBEPXHOCTHBIMM MUKPOOPraHn3aMammn 3Tk HakTepum Nony4aroT o4eHb Marno
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SHEPIMN N NNTaTEsIbHbIX BELWECTB, NO3TOMY Y HMX OYEHb HU3KME MNNOTHOCTU

nonynaumm.

[0150] OgHa 13 TexXHONOornm MMKPOBMONOrMYECKOro NOBbLILLEHWSA HedTeoTAa M
nnacToB NpegycmarpmsaeT 06paboTKy MECTHON MUKPOBWOTLI NUTATENbHLIMM
BELLEeCTBaMM C LIENbHO CTUMYIMPOBaHMS MX pocTa ANA NOCNEAYIOLWEro 3anonHeHNs
Mop ropHOM NOpPoAbI Bronornyecknum martepmanoMm. B kauectBe nuTaTenbHbIX BELWECTB
MOXHO MCMOMb30BaTh NObIE NOAXOASALME BELLECTBA, HO OObIYHO B UX YMCNE HUTpaT
Kanusa n MoHoHatpumngocdar. Npu gocTarouHOM NUTaHK 1 B BnaronpusaTHbIX
YCNOBUAX POCT BaKTEPUIN MPONCXOAMUT NO SKCMOHEHLMANBHOMY 3aKOHyY, MOSTOMY ANA
BakTepuin MOXHO CO34aThb yCnoBus, YTOObI OHM POCIN W NONTHOCTLIO 3anONHUNK cobon

Mopbl, Aenas NnacT NPakTUYeCcKn HEMPOHULAEeMbIM AN TEKYYMX CPes.

[0151] pyras TexHonornsa npegycMmaTpuBaeT BBeAEHMNE B reONIOMMYECKyHo cpeay
HOBbIX MUKPOOPraHM3MOB C O4HOBPEMEHHBIM CHabXEeHWEM WX MUTaTenNbHbIMA
BewectBaMn. MoryT 6bITb NOA0OpPaHbI TakKMe MUKPOOPraHU3Mbl, KOTOpbIE pacTyT
TOMBLKO NpW onpeaeneHHoOW Temneparype, 1 N03TOMy MOryT ObITb aKTUBMPOBaHbI MPU

BBEOEHNN B I'Opﬂ‘-IVIPI nnacr.

[0152] NtoBag 13 3Trx TEXHONOrMM MOXET BbITb MCNONb30BaHa C 0BbIYHBIM OYPOBLIM
pacTBOPOM W AenaTb NNacT NpakTMYeckn HENPOHMLAEMbIM ANA TEKYUMX Cpesd U

NPUroaHbIM AN CO34aHUSA re0TeEPManbHOM CUCTEMBI C 3aMKHYTBIM KOHTYPOM.
[0153] Mpumep 5 — TepmanbHbIN MEXAHU3M YIIIOTHEHUS

[0154] 'eonornyeckmne cpeabl pasnmuyaroTca XMMNUYECKMM COCTaBOM U,
CnepoBaTenbHO, Y HUX Pa3Hble TOUKN pasMardeHus, XoTs BonbLUMHCTBO 0Cah04HbIX
dopmauymn nnassTtca npy Temnepartype 1200°C nnm Huxe. Ha ctagum nccnegosaHmn,
paspaboTKM U UCTIbITAHUA HAXOAUTCHA HECKOMNBKO TEXHOMOMMIN MPOHUKHOBEHWSA B NNacT

NP MOMOLLM ero TEPMUYECKON AE3MHTErpaLnm 6e3 MexaHN4YeCKOoro KOHTakTa.

[0155] OpgHa 13 TexHONornM 3Toro poga npeaycmaTpmBaeT co3gaHue nnasmbl C
MOMOLLbIO 3IIEKTPUYECTBA UNN C MOMOLLBIO SAEPHON SHeprin. JTa nnasma nnasut

nnacTt, obecneunBas BO3MOXHOCTb HEMPEPLIBHOMO BypeHns.
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[0156] ELle ogHa TexHonorusa npegycmaTpuBaeT MCNob3oBaHWe nasepa, nyy
KOTOPOro HanpaensalT Ha NOBEPXHOCTb MOPHOM NopoAbl, TeMneparypa KOTOpow

NOBbLILLAETCAH, N OHa HAYMHaET KPOLLUUTBCA, paspyllaTtbCA N 3aTeM MNiaBUTbLCA.

[0157] Ewle ogHa TexHONorna npegycMaTpmBaeT UCMOSb30BaHME BbICOKOCKOPOCTHbIX
CHaps40B, KOTOPbIE NMPW yaape Bbl4eNsaoT 4OCTAaTOUHO SHEPTUM, YTOObI NOBLICUTL

TemMnepaTypy Ha COTHU rpazgycosB.

[0158] Bce atn TexHonormm obecneumsaroT npun BypeHnr NOpUCTon N NPOHULIAEMOWN
FOPHOW NOpOoAbI €€ NNaeBneHne, Nocne Yero oHa MOXET ObITb OXNaXaeHa 1 oThyLLeHa
¢ obpasoBaHMeEM TBEPAOroO AONTOBEYHOro Hapbepa, MPaKTUYECKN HEMPOHULIAEMOTO

ANs TEKyYMX cpeq.

[0160] Nocne NnpMBeAEHHOTO BbILLE PACCMOTPEHNSA TEXHUYECKUX AETANen ganee
cnepyeT onucaHe KOHKPETHBIX BapUaHTOB OCYLLECTBIEHNS Npeanaraemoro

N300pETEHNSI CO CCbINIKaMW Ha MpUnaraemble YepTeXM.

[0161] Ha dour. 1 npeacraBneHbl rpadounkmn 3aBMcMMocT obvema uneTpaTa ot
BPEMEHW (MO rOPU3OHTarIbHOM OCK KBaAPaTHbIM KOPEHb M3 BPEMEHW) ANA TEKYHYNX

cpen pa3Horo cocrasa.

[0162] Ha dour. 2 npeacTtaBneHbl rpadvkn 3aBMCUMOCTM Nepenaga AaBneHns 1
NPOHNLL@EMOCTI OT BPEMEHM MPUN UCTLITAHUSX KEPHa Ha 3aBOAHEHME MPUN XMMNYECKOM

3aKpenneHun nnacrta, onncanHblx B Mpumepe 1.

[0164] [sic! — ab3ay [0163] oTtcyTCcTBYET — nMepes.] Ha dur. 3 cxematnyiHo n3obpakeHo
CeYEHME CKBKMHHOW CTPYKTYPbI, MMEIOLLEN BMYCKHYH CKBaXXMHY 10, OCHALLEHHYHO
yCTbEeBOW 06CaAHOM KOMOHHOW 12 ANsa 3aWuTbl OT FPYHTOBLIX BOA. [1POMEXYTOYHbLIN
YKPEenneHHbIN y4acToK 14 CKBaXMHbI 3aLEMEHTUMPOBaH Ha MECTO, Kak NokasaHo Ha
yepTexe. Bce 3T KOMMNOHEHTLI M TEXHONMOMMMU M3BECTHBI B oTpacnu. OT
MPOMEXYTOYHOrO YKPEMMEHHOIO yyacTtka 14 NnpoCTUpaeTcsa NoNepPEeYHbIA y4acTok 16,
KOTOpPbIV B paccMaTpmBaeMOM BapmaHTe He MMEET obcaaHbIxX TpyD, a npeacrasnseT
coBoM YNNOTHEHHYIO HEOBCAKEHHYHO CKBaXKMHY. [oprcTasa CTpyKTypa ropHOM Nopoabl,
OKpyXaroLLen nonepeyHbIv y4acTok 16, ynnoTHeHa ¢ NOMOLLILHO BeLLecTBa-

YNIOTHUTENS, KaKk OMNCBIBANOCh Bbille. JTa ynnoTHEHHas NopucTas CTpykTypa
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obo3HayeHa nosvumen 18. YNnoTHEHHbIM NonepeYHbI y4acTok 16 6e30TpbIBHO
NepexoanT B NPOMEXYTOUHbIN OBCaXKeHHbIN y4acTok 14, KOTopbIn fanee 6e30TPbIBHO

NepexoaunT B BbINMYCKHYH CKBaXKMHY 20, OCHaLLLEeHHY0 0B6cagHOM KONOHHOW 12.

[0165] Ha dowur. 4 npomnntocTpmpoBaH anbTepHaTUBHbLIA BapuaHT. B aTtom BapmaHTte
YNAOTHEHME NOMEPEYHOrO yyacTka 16 MMeeT NepeMEHHbIN XapakTep, pesynbTaTtom
YEro SABMAETCS HaNMYMe HEYNNOTHEHHOM MOBEPXHOCTM 22 ropHOW nopoabl. B atom
crnyyae, yuuTbiBas OTCYTCTBME LIEMEHTUPOBAHMS, B KA4eCTBE CPeACTBa 3aLmThbI
ncnonb3oBaHa obcagHas konoHHa 24. 9ta obcagHasn KonoHHa 24, Takum obpasom,
npeaoxpaHsaeT oT HEONaronpUSTHOrO BO3A4ENCTBUS HEYMIOTHEHHOW NOBEPXHOCTH
FOPHOW MOPOAbI M NOAAEPKMBAET HEMPEPLIBHOCTL KOHTYPA OT BMYCKHOW CKBaXKMHbI 10
[0 BbINYCKHOW CKBaXWHbI 20. 3TO MOXET ObITb MCNOMB30BaHO B COYETAHUM C
HEeNpPepbIBHO YNNOTHEHHBIMM yYacTKaMn. ITO 3aBUCUT OT KOHKPETHBIX CBOWUCTB

reonorn4yeckomn cpesbl.

[0166] YTo kacaeTca ynnoTHEHHLIX 0BnacTen NOPUCTLIX UK TPELMHOBATLIX MacToB,
BELLECTBO-YNNOTHUTESNb HE CNMBAETCH B O4HO LIenoe C NOBEPXHOCTHIO FOPHOM
NopoAbl, @ BHEAPSETCS B HEE, Kak OMNMChIBanocCh Bblle NPy pacCMOTPEHUN NpUMepa
YNNOTHEHUS XUMUYeckon obpaboTkon. B uenom, npumepsl, MNNKCTppyemble dur. 2

N cpur. 3, OTHOCATCS K TBEPABIM FOPHBLIM MOPOLaM.

[0167] Ha dour. 5 npomnniocTpupoBaH BapuaHT, B KOTOPOM CKBaXKMHHasa cuctema
BbINOSIHEHA B r€0NOMMYECKON Cpefe C MEHbLUIEN NPOHMLAEMOCTLIO. B kavecTse
npumepa Takom reoniorM4eckon cpeabl MOXXHO Ha3BaTb MMMHUCTLIN CraHeLl
0Caf04HOro NPOUCXOXKAEHUS UNN aprunnnT. B 3ToM crnyvae nnact MoOXeT UMETb
peakune LENN, TPELUMHbI, CKOMbl U T. M., B LenoM 0603Ha4YeHHble no3mumen 26. YTobbl
obecneunTb CNNOLWHOCTL MEXAY BMNYCKHOW CKBaXXMHOM 10 1 BbINyCKHOW cKBaXxknHOM 20,
MOXET ObITb MCNONb30BaHa XMMMYECKas PyTepoBKa 28, KOTopas, Kak NoKasaHo Ha

yepTexe, 3arnofHAET YNOMSIHYTbIE LLENM, TPELMHBLI U CKOMbI.

[0168] Ha dour. 6 npomnnocTpmpOoBaH NeEPBbLIN BapMaHT KOHPUrypaumm CKBaXKUHHON
CTPYKTYpbIl. B 3TOM BapmaHTe 1 BnyckHaa cksaxkmnHa 10, 1 BbinyCckHaa ckBaxkuHa 20
NMEROT 0BbluHbIE 0BcaxeHHble ydacTku 30, coeguHsarowmecs co Bxogamm 32 1
BbIXO04amu 34 CUCTEMbI MHOTOKaHarbHOW CUCTEMbI 36 NONEPEYHbIX COEAMHUTENBHBIX

y4yacTkoB. JTa cuctema 36 CoaepXXUT COBOKYMHOCTb MONEPEYHbIX CKBaXWH 16,
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KOTOpPbIE B 3@BMCMMOCTU OT OBCTOATENBCTB MOTYT ObITh YaCTUYHO OOCaXKeEHbI, Kak
nokasaHo Ha dur. 3 u dour. 4. B nnacte 38 MoXeT ObITb CO3aaHo Noboe KonmM4ecTso
cuctem 36. Ha yepTexe 3TOT haKT YCrNOBHO OTPaXeH C NOMOLLbIO 0603Ha4eHNs 6n no
BEPTUKaNM 1 NoO ropusoHTanu, rae «N» o3HadvaeT nodoe YMCNo L4ONOHUTENBHBIX

CKB2XWH B BUAE CUCTEMbI 36 1Unu B Nt0BOW Apyron KoHpUrypaumu.

[0169] Bxog 32 n Bbixoa 34 coegmHatoTea ¢ obCcakeHHbIMK yqacTkamm 30 C MOMOLLbHO
MHOrOKaHarnbsHOW COEANHUTENBHOW CTPYKTYPbI, KOTopasa ByaeT aeTanmampoBaHa Ha

MOCNeAYOLMX YepTexax.

[0170] Ha dour. 7 npomnntocTprpoBaH O4MH M3 BO3MOXHbIX BapUaHTOB
OCYLLECTBMNEHNS MHOMOKaHannbHOW COeaNHUTENBHOM CTPYKTYPbI. Bxoa 32 coepguHaeTca
C YNNOTHEHHOW MHOrOKaHarnbHOM CoeanHNTENBHOWN CTPYKTYpour 40, OT KOTOPOM Kak €€
NPOAOIPKEHNE NPOCTUPAKOTCA NonepeyHble y4acTkm 16. C Lenbio NoBbILEHUS
TennooTaayum nnacrta 38 nonepeyHble CKBaXXMHbI 16 pacnonoXeHbl Ha PacCTOAHUA
APYr OT apyra (CM. dour. 6). nonepeyHble CKBaXXMHbI 16 MOryT BbITb 06CaXeHbl, Kak 3TO
ONKWCbIBanoCh Bblle CO cCblnikaMu Ha our. 3, dur. 4 u dour. 5. Beixog 34 cuctembl 36

CHabXXeH TakoW e COeAUHUTENBHOW CTPYKTYPOU (He nokasaHa).

[0171] Ha dour. 8 nsobpaxeHa ckBaxknHHas cTpykrypa L-obpasHon KoHdurypauum, B
Lenom obo3HadveHHasa no3numen 42. B aTom BapmaHTe CKBaXuHa MMEET NMPOASIEHHbIN
y4acTok 44 ¢ AOHHBbIM KOHLIOM 46, npy 3TOM CTBOJ CKBaXKMHbI HE 0BCaXXEeH M1 YNNOTHEH,
Kak B Crny4ae paHee pacCMOTPEHHbIX BapnaHToB. BHYTpPUY CkBaXXMHbI NpOCTMpaeTcs
n3onmpoBaHHas Tpyba 48 ana AOCTaBKu TEKyYen cpenbl. Yron, nog KOTopbim

pPacnonoXeH NPOANEHHbIN y4acTok 44 MoxXeT BbITb BbibpaH nobbim.

[0172] Ha dour. 9 npomnniocTpmpoBaH BapmaHT C BEPTUKANBHOM OpUeEHTaUMEN

NPOAIEHHOrO yYacTKa.

[0173] Ha dour. 10 npomnntoctpupoBaHa W-obpasHas ckBaxuHHasn cTpykTypa 50.
MoBepxHoCTb 0603HaYeHa nosnumen 52. B aTom BapmaHTe BbIXO4 O4HOW CKBaXKWHbI
CTaHOBUTCA BXOAOM ApYyron. HanpasneHne npotekaHus paboden Tekyyen cpeabl
nokasaHo ctpernkamm. Cxema MOXET ObITb NMOBTOPEHa A5 AONOMHUTENbHbLIX
KOHTYpOB. B paccmarprBaemMoM BapmaHTe HeOBCaKeHHbIE NONEPEYHbIE CKBaXXMHbI 16

YNIOTHEHbI, KaK OnncbiBanocCh Bbille CO CChlJTIKaMKn Ha npegblaylme YHepTeXu, HO B
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3aBUCMMOCTM OT XapakTepa reonorm4eckor cpeabl MOryT UMETb 0OCaXKeHHbIE y4acTKu,

nepemMexaroLmMecs ¢ NPOCTO YNIIOTHEHHbLIMU.

[0174] Ha dour. 11 unntocTpupyeTcs ele o0anH BapnaHT MHOrOKaHanbHOM CUCTEMbI,
nofobHon Ton, kKoTopas Bbina nepeoHavanbHO n3obpaxeHa Ha cur. 3. B aTom

BapuaHTe BXOA M BbIXO4 HAXOASATCA B O4HOM YCTbE CKBaKWHbI, @ Yros, Noj KOTOPbIM
MHOrokaHarnbHasi cucTema BbINoSIHEHa B NNacTe, MOXeT BbITb MtobbiM. [onepeyHbie

CKBaXXMHbI 16 CX0AATCS Y AOHHOro KoHua 54.

[0175] Ha dour. 12 Ha Buae cOOKy nsobpaxkeHa CoCpeaoToueHHasn CKBaXXNHHAsA
CTpyKTYpa 56, B KOTOpPOU BnyckHas ckBaxkmnHa 10 m BbinyckHasa ckeaxmHa 20
pacnonoXeHbl B HEMOCPEACTBEHHOM BNN30CTK. MNMoKkasaH KOHTYP NPOTEKaHNS TEKYYEN
cpeabl No nonepeyHbIM ckBaxkmHam 16. Kak 1 B paHee pacCMOTPEHHbIX BapuaHTax,
MOPUCTbIE CTPYKTYPbl HEOOCaXKEHHbIX CTBOSOB YNIIOTHAMNMCH B NpoLecce BypeHns.
Obo3HayeHre 12N MMeeT TOT XKe CMbICT, YTO U 0B03Ha4eHWe 6n Npu onucaHnm

BapwaHTa, UnnrCcTpupyemoro Ha gur. 6.

[0176] Ewie oavH BapuaHT NpounnocTpupoBaH Ha dour. 13, rae MHorokaHanbHas
cuctema nsobpaxeHa Ha Buae caepxy. OTaenbHble nonepeYHble CKBaXMHbI 16,
pacxofaumecs ot obLen BnyckHoOW ckBaxXmHbl 10, MpoCTMparoTCa B reoTepMaribHOW
30HEe reonornyeckon cpeabl (Ha 4aHHOM YepTexe He nokasaHa) 1, BO3BpaLlasch,
0BpasyroT 3aMKHYTbIE KOHTYPbI, CXOASACH Y 0OLLEN BbINYCKHOW CKkBaXWHbI 20.
HanpasneHne TeyeHnsa Tekyyen cpefbl NoKasaHo CTpenkamu, Npm 3TOM B KaX40M
OTAENBHOM KOHTYPE TeYEHNE MOXET ObITb M3ONMPOBAHO, UMK XKE OTAESNbHbIE KOHTYPbI
MOryT BbITb OpraH13oBaHbI B LLUNENGOBOe coeanHeHne. Takoe peLueHne
NpeAcTaBnAeT NPEMMyLLECTBO, COCTOSLLIEE B TOM, YTO Ha Manou nnowaam
obecneumBaeTcs MakCuMarnbHOE U3BMNeYeHme Tenna n3 TeNIOHOCHOW reonorMyeCckou

cpenb!.

[0177] Ha dour. 14 npomnnoCTprpoBaHo peLleHne, npegycmarpusaroLlee
MHOXECTBEHHbIE CKBXKMHHbBIE CUCTEMbBI NMPWY COXPaAHEHWUW YKa3aHHOTO BbILLE
npenMyLLecTBa BapmaHTa, NpouniocTpMpoBaHHOro Ha dur. 13 (Manas nnowagb,

MakCnmMarlrbHOEe Masnequme).
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[0178] Ha dour. 15 pelueHue, nponnniocTpmpoBaHHoe Ha dur. 15, npeacraBnseT
cobon MHorokaHarnbHyr cuctemy 50, CKOMOUHNPOBAHHYHO CO CKBaXKMHHOM
CTPYKTYpPOW, npeacrasneHHon Ha dur. 13. B aTom BapuaHTe aBe oTAeNbHbIX
COCPELOTOUEHHBIX CKB&XKUHHbBIX CTPYKTYPbl 56 MOryT 3aHMMaThb BonbLUyHo Nnowaab
NPy MYMHUManbHOM BMELLATENBCTBE B NMOBEPXHOCTHBIE CTPYKTYPbI C paspaboTkom
BonbLMX NoA3EMHbIX 0OBLEMOB reoTepManbHOW 30HbI. HanpaenerHmne TeveHns
TEKy4en cpeabl NoKasaHo CTpenkamm, B K&XK40M OTAENbHOM KOHTYPE TEYEHNE MOXET
ObITb N30MPOBAHO, UIU e OTAENbHbBIE KOHTYPbI MOTYT ObITb OpraHnM3oBaHb! B
Lwnendosoe coeanHeHme. OPPEKTUBHOCTL ONUCHIBAEMOWN 34ECH TEXHONOMMM
YyNNoTHEHMS oBecneynBaeT BO3IMOXKXHOCTb NPUHUMATL MOKUE peLLEHNSA Npw
peanmsauynmn NnofobHbIX MTMBPUAHBLIX KOHUrypaumn. 3To, B CBOKO OYepeb, NO3BONAET
L00bIBaTb re0TEPMUYECKYHO 3HEPTUIO B LUMPOKOM AMana3oHe reonorm4ecknx yCrnoBumn,
obecneumBas eLle ogHy cTteneHb cBoBoAbI NPW OCYLLECTBNEHWUN ONUChIBAEMbIX 34ECH

criocobos.

[0179] Ha dour. 16 geTtanbHO M300paKeHO NONepPeYHOE CeUYEHMNE CKBaXKUMHBI, 8 MMEHHO,
ee nonepeyYyHoro yyactka 16. B aTom BapuaHTe TennoHecywas reonornyeckas cpega
38 aBnseTCcs B BbICOKOW CTENEHU NPOHULAEMON. 10 3TOM NpUYMHE BELLECTBO-
YNAOTHUTENb PaCcnpOCTPaHAETCA B MOPUCTOW CTPYKTYpE nopodbl U B
HENoOCpeACTBEHHO NMPUMbIKatoLLen Brn3ocTn K NonepeyYHoMy y4acTky 16 CKBaXKWHbI
obnactn 60 ocTtaeTcsa HenpopearmpoBasLLnM. [lanee 3a npegenamm aTom obnacTtu

nopucTasi CTpykTypa 18 ynnoTHeHa, Kak U B BapuaHTax, pacCMOTPEHHbIX BbILLE.

[0180] Ha dour. 17 nsobpaxkeHa B NonepeyHoOM CEUEHMUM Ta XKE CKBaXKMHA, YTO U Ha
dour. 16, nocne TOro, Kak ee NoABEPINMN AEUCTBUIO paboyen TeKyYen cpeabl.
Bcneacreme 3TOro KOHTaKTa okpyxaroLasn 3Ty CKBaXXMHy obnacTtb nnacra crtana
ynnoTHEHHOW, 0Bpa3oBaB HENPOHULAEMYHO MPOCIONKY MEXAY BHYTPEHHUM 0OHLEMOM
CKBE&KMHbI M OKpY>KaroLLien ropHOW nopogoun. 3tnm obecneumsaeTca ocoboe
NPENMYLLIECTBO, TaK Kak YNITIOTHEHHbIN Y4acTOK 16 CKBaXKMHbI OKPYXeH obnacTbto 60,
copepallen 3anac HenpopearmpoBasLLEro BeLecTBa-ynnoTHuTens. B cnyyae
MOBPEXAEHUS YNIOTHEHUSA CKBaXKWHbI BCNEACTBUE NPOSBNEHNS CENCMUYECKOM UK
ApPYyrov onacHOM akTUBHOCTU CKB&XKMHA MOXET COXPaHUTb LIENOCTHOCTb U
HENPOHMLIAEMOCTb CTEHOK Brnarogapsa CamOBOCCTAHOBMEHUIO 3a CHET peaKkLmm

paboyein Tekyden cpefbl C yNOMAHYTbIM 3anacoM BeLLECTBa-yNnoTHUTENS. OTO SBHO
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3HaYMTENBHOE NPENMYLLIECTBO C TOYKM 3PEHMS YMEHBLLEHMS Ha MPOTSXKEHUN BPEMEHMU
Pacxof0B Ha 3KCMyaTaumto 1 TEKYLLMIA PEMOHT, YTO ONpaBAbIBaET NepBOHaYarbHbIe

KanMTanoBNOXEHNS, CBSI3aHHbIE C CO34aHNEM CKBaXXMHHOW CTPYKTYpPbI.

[0181] YUTO KacaeTcsa ropHbIX NOPOA C HU3KOW UK CpeaHen NPOHNLAEMOCTLIO, TaKMX
KaK rpaHnT, aprnnuT Un MMHAUCTBIA CriaHel, TO B HUX MOPbl, LWENW, TPELLMHBI, CKOSbI
N T. 4. MOTyT BbITb 3aNONHEHbI BELLECTBOM-YNNOTHATENEM NO nepudepumn yyactka 16
CKBaXXWHbI C 06paszoBaHMEM HEMPOHULIAEMOW NPOCNONKM B OAMH npuem 6e3
HeoBX0AMMOCTIN UCMONbL30BaHNS aKTUBHOM paboyen TEKyUern cpeabl U AanbHENLLEN
obpaboTkn. Takmum 0Bpasom, NPOHMLAEMOCTb reonorM4eCcKon cpeabl He co3naeT
HUKaKMX Npobnem B YacTy NPUMEHMMOCTM npeaniaraemblx cnocoboB Ans

reoTepmarnbHON SHEPreETUKU.

[0182] JononHutensHbIM BOHYCOM SABMSIETCA TO, YTO Npeaaraemyro TEXHOMOMMIO
MOXHO pacnpOoCTpPaHuUTb Takke Ha 0bnacTu pekyneTMBaumm 1 amenuopaummn. OgHou
13 OCHOB Npeanaraemblx CNocobOB ABMNSETCA SKONOrMHYECKMIA NOAXOA K U3BMEYEHUIO
reoTEPMNYECKON SHEPIK, Koraa yaaetca obontuce 6e3 rugpopaspeiBa nnacra,
NPVBOAALLErO K 3arps3HEHUIo cpefbl. [ipyron OCHOBOW SBNSETCA UCMONb30BaHWE
CUCTEMbI C AENCTBUTENBHO 3aMKHYTbIM KOHTYPOM, B OTNINYME OT TEX CUCTEM, KOTOPbIE
HEBEPHO XapakTepu3oBanumcb Kak CUCTEMbI C 3aMKHYTbIM KOHTYPOM Ha

NPEeALLECTBYHOLLEM YPOBHE TEXHUKM.

[0183] Mpeanaraemasn TexHonornsa obecneumBaeT BbICOKOIPPEKTMBHYHO NPOLEaYPY
YMNAOTHEHMS C NEPEYNCIEHHBIMM BbILLE NPEMMYLLIECTBAMU C TOUKN 3PEHNA
reoTepMarnbHON 3HEPreTUKKM, MO3TOMY ObINO CAENaHO 3aKMYeHMe, YTO 3aTa
TEXHOMOMNA NPUMEHNMA K BOCCTAHOBNEHNIO paboTOCNOCOBHOCTN HE3MPIEKTUBHBIX,
HEMCNOoNb3yeMbIX NN MHbIX BEe3ENCTBYIOLLMX FEOTEPMNYECKNX CKBEKMH. ITU
CKBaXXWMHbI MOTYT HE UCMONb30BaTLCA U 6e3nencTBOBaTh M3-3a pasHbix Npobnem,
TaKnX Kak HU3KUN TEKyLLMN 0B6beM A0O0bIUM, HES(PMEKTUBHBIE TMAPOPA3PLIBLI, PbIXIbIE
NnacTbl U CBA3aHHbIE C 3TUM NMpobriemMsbl BbIHOCA Necka, NOBbILLEHHas KOpPO3nsa OT
NNacToOBOW XMAKOCTH, BbiMbiBaHME. Taknm obpasom, B TEX Cnyvasx Korga
[0060pyaoBaHNE 4O HOBOM He TpebytoLen rugpopaspbiBa reotepmarnbHOM CUCTEMB
HEBO3MOXHO, BbILLEALLNA U3 CTPOS 0OBEKT BpocaroT, 3abpaB HEHYXHbIE TyT

obcapaHble TpyObl U ApyrMe KOMNOHEHTLI. Unn, ecnin cumtatoT BO3MOXHBLIM, MPOBOASAT
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paboTbl MO BOCCTAHOBMNEHMIO, fOPOrne 1 He 6e3BpesHble AN 3KOMOTUM, Takme Kak
rMAPOPa3spbIB NnacTa, nu xe nepedypusatoT Lerble CkBaxuHbl. B cBeTe Toro, 4o
NPOHMLI@EMOCTb Mracta He npeacTaBnseT npobnemMsl, Npeanaraemasi TEXHONorms
YNIOTHEHNS ABNSIETCS MPUBIEKATENBHOM C TOUKN 3PEHNS BOCCTAHOBMNEHWS

paboTOCNOCOBHOCTM CKBEXKMH.

[0184] YTo kacaeTca AopaboTkM CyLLECTBYHOLMX TEOTEPMUYECKMX CKB&KMH, TO CaMmo
HannumMe 3TUX CKBaXKWH NPU NPUMEHEHUM NPeanaraeMon TEXHONOMMK AaeT
3HAYUTENBHOE 3KOHOMMYECKOE NPENMYLLIECTBO, a npeanaraemas TEXHOMNOrms He
TpebyeT NPUMEHEHMS XNAKOCTU ANA rmapopaspbisa nnacrta, YTo No3BonseT nsbexarb
HaBE4EHHOM CENCMUYHOCTU U 3KONOTMYECKNX PUCKOB, 1 NO3BONSET ODBbEKT, paHee
CUMTaBLUMNCS BPEAHbIM A5 3KONOrMM, caenartb SKONOMMYECKN YNCTLIM MCTOYHMKOM

SHEpPrnK1, C KOTOPbIM MOXHO paboTaTb Aanblue.

[0185] danee co ccbinkammn Ha nNocneayoLwme Yeptexmn ByayT pacCMOTPEHbI Apyrne

BapWaHTbl OCYLLIECTBNEHMS NpeanaraeMom TEXHONOMN.

[0186] Ha cxeme, nsobpaxkeHHoW Ha ur. 19, CKBaXKMHHbBIA KOHTYP 64 coaepuT
CUCTEMY C 3aMKHYTbIM KOHTYPOM, UMEIOLLLYHO BMYCKHYHO CKBaXXMHY 10 1 BbINyCKHYHO
ckBaxknHy 20, NpobypeHHbIE B re0nOrMyecKkon cpeae, Kotopasa MOXET NpeacTaBnaTb
cobon, Hanpumep, reoTEPMUYECKYHO Cpeay, NnacT NOPOA C HA3KOM MPOHULAEMOCTLHO,
0CaZl04HbIN MNAcT, ByNKaHOreHHyo dopMaLmo U NOACTUNAIOLLYIO MOPOoAY, KOTOPYH
nydLLEe OXapaKTepm3oBaTh Kak KPUCTaNIMHECKYH FOPHYHO MOPOoAY, PacnonOKEHHYHO

Mo 0CafoYHbIM BacCeHOM (HUYEro 13 3TOro Ha YepTee He MoKasaHo).

[0187] CkBaXXMHHBIN KOHTYP 64 1 3HEPrETUHMECKUIA LIKI 66 HAXOAATCS B TEPMUHECKOM
KOHTaKTe 4Yepes nocpeacTBo TENNOoOMeHHMKa 68, KOTOpbI OTOMPaET TENMO OT
paboyen Teky4Hen cpenbl, UMPKYIMPYIOLWEN B 3aMKHYTOM KOHTYpPE 64, BbINONIHEHHOM B
reonorn4eckon cpeae, ANna BoblpaboTKn SHEpPrM ¢ NOMOLLbIO reHepaTopa 70 B
3HEPreTUYECKOM LKNe 66. Temneparypa reonorm4yeckon cpeabl MOXeT ObITb,

Hanpumep, B npegenax ot 80°C pgo 150°C.

[0188] B paccmaTtpmBaeMom BapmaHTe UCMNONb3YHT ABE pa3sHbiX paboumx TEKyUMX

cpeabl. MoapoBHOCTK, KacatoLmecs aTUX TeKyUnx cped, OyayT pacCMOTPEHbI HUKE.
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[MyTem mogudmrkaumm paboyen Tekyueun cpenbl, MCNONb3YEMOW B CKBEXKMHHOM

KOHTYpPE, MOXHO obecneunTb pa60Ty CUCTEMbI MPU HU3KUX TeEMNepaTypax.

[0189] B ncnonbayembix B HACTOsILLEE BpeMS sHeprobrnokax BXO4HYH TeMnepaTypy
paboyen Tekyyen cpeabl SHEPreTUHECKOro UMKna B NEPBUYHOM TENIO0OMEHHMKE
06bI4HO OrpaHmn4YnBatoT BeNM4YMHOM Boiwe 0°C. MNpy NOHWKEHUM TeMnepaTypbl 3TON
paboyen Tekyyen cpeabl 40 BennumHbl Hke 0°C obecneumBaeTcst BO3MOXHOCTb
MOBbLICUTL Nepenag AaBneHnn B TypbuHe. OQHaKO B M3BECTHbIX reoTepmMarbHbIX
MPOEKTax CyLLUECTBYIOT OrpaHNYeHms, 00yCnoOBMEHHbIE BO3MOXHbBIM 3aMep3aHNeEM

TEKYYEN Cpeabl N OCKAEHNEM B HEWN CONEN Ha APYron CTOPOHE TENNTOOOMEHHMKA.

[0190] B npegnaraemom n3obpeTeHnn 3T OrpaHNYEHNs NPEOAONEBAOTCS CO34aHNEM
CErpermMpoBaHHON CUCTEMbI SHEPrETUHECKOrO LMKNa B KOMOMHALMM CO CKBEXXKMHHOM

CTPYKTYPOW C 3aMKHYTbIM KOHTYPOM.

[0191] Tekyume cpeabl MOryT ObITb MOANMULMPOBAHBI C MOMOLLBHO A06aBOK, He
AonyckaroLmx 3amep3aHna npu temnepatypax Hwke 0°C. B kayecTBe NoaxoaaLmx
[06aBOK MOryT BbITb Ha3BaHbl aHTUHAKUMMHBI, aHTUKOPPO3NOHHbIE areHThbl,
MOHU3UTENN TPEHUS, aHTUPU3bI, KPUOreHbl, BakTepuumabl, YrneBoaopoabl, CMpThI,

OpPraHN4YeCKME XMAKOCTU N KOMOMHaLMKN STUX ,00aBOK.

[0192] CyLuecTBEHHOE NPENMYLLIECTBO UCMOSNB30BAHMSA B CKBEXKMHHOM KOHTYpE
crneuvanbHO NPUroToBNEHHOW paboyen TEKyYen cpeabl B COMETaHUN C
CerpermpoBaHHbIM SHEPreTUYECKMM LIMKITOM COCTOUT B TOM, YTO OHa HE noaaaeTcs
AENCTBUIO OYEHb HMU3KUX HAPYXXHbIX TemnepaTyp n bnarogaps atomy obneryaet
NCNONb30BaHMe NBOro U3 TUMUYHBLIX LMKNOB 3HEPrETUYECKOMN YCTaHOBKM (BKIHOYas
LMKN PeHKMHa Ha opraHn4eckom TensnoHocuTene, Uukn KanmHbl, LMk Ha yrnepogHOM
HocuTene, unkn CTepnuHra, TPaHCKPUTUYECKWI LMK Ha AUOKCKUAE yrnepoaa) Ang
MOBbILLEHWNS NONE3HOW MOLLHOCTM MPWU MCMOMNBb30BaHUN CO CKBEKMHHBIM KOHTYPOM, Kak
nokasaHo Ha dur. 19. [pun TakoM peLLEHMM TENNO NEPERAETCA OT Nepsour pabouen
TEKyYEN Cpeabl KO BTOpOoU paboyen TeKyuen cpeae, korga remneparypa nocneaHen

pasHa 0°C nnu Hrxe.

[0193] Baprauum peLueHus ¢ cerpermpoBaHHbIM KOHTYPOM NPOUMNCTPUPOBaHbI Ha
dour. 20 n our. 21.
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[0194] Ha dour. 20 nsobpaxkeHa cerpermpoBaHHaa cCUCTeEMa, BKNKoYaroLas
CKB&XMHHbIM KOHTYP 12 B TEPMUYECKOM KOHTaKTe C ABYMSA OTAENMbHbIMU
TennoobmeHHKammn 18, kaxabii CO CBOMM OTAENbHbLIM rEHEPaToOpoOM 22,
Haxo4saWMMUCS B NapannensHoM coegmHeHnn. Ha dour. 21 naobpaxeHa aHanormyHas

cncrema C nocneagoBaresibHbiIM coeagnHeHneM reHepaTopoB.

[0195] NHTerpupoBaHHas CKBaXXMHHAA SHepreTudeckas yctaHoBka npeacrtaBnaeT
cobomn cucTemMy C 3aMKHYTbIM KOHTYPOM, B KOTOPOM BbibpaHHasa paboyasn Tekyyas
cpena UMpKYNMpPYET B CKBaXKMHHOM KOPMyce, a 3aTeM NoAAaeTCAa Ha PacrnofioXeHHYH0
Ha NOBEPXHOCTU TYPOUHY, KaK 3TO MOXHO BUAETb Ha ur. 22. JTa cuctema B LIENOM
obo3HayeHa nosmumen 72. To cuctema ¢ eauHom paboden Tekyyen cpenon, a He ¢
OTAENBHON paboyen TEKy4eN Cpeaon AN CKBAKMHHOIO KOHTYpa 1 OTAENbHOU
pabouen TeKy4Yen cpenomn ana sHepretTnyeckoro uukna. Pabouas tekyyas cpepa B
3TOM 3aMKHYTOM KOHTYpe MOXET paboTaTb B TPAHCKPUTUHECKOM LIMKIe, Koraa Tekyyas
cpena sSABnseTcs CBEPXKPUTUHECKON Npy Bonee BbICOKOM paboyeM faBneHuu, 1
AOKPUTMYECKOWN Npn Bonee HU3KoM paboyem AaBneHun, Uin Xe B MONHOCTLHO
CBEPXKPUTUYECKOM LMKNe, Koraa Tekydas cpega v npy bonee Hu3kom pabovem

LaBMNEHMN OCTaETCS CBEPXKPUTUYECKON.

[0196] Kak n3BeCTHO, TPaHCKPUTUYECKNA LMK — 3TO TEPMOANHAMUYECKUNA LIMKIT, B
KOTOPOM paboyas Teky4as cpena nepexoanT U Yepes OKPUTUYECKOe, N Yepes
CBEPXKPUTUNYECKOE COCTOSHUSA. B cocTaBe 00opyaoBaHNS UMEKOTCS Takke
oxnaxgjaroLlee yCTPOUCTBO, KOTOPOE B pacCMaTpuBaemMom NpuMepe peanm3oBaHo B
BMAE BO34YLLUHOro TennoobmerHuka 74, n typbuHa 76 ¢ reHepaTtopom 78. BosgyLuHbIn
TENNOOOMEHHUK 74 CNYXUT ANSA OXNakaeHUs paboyen Tekyuen cpeabl 40
TemMnepaTypbl, NPEBbILLAIOLLEN TEMNEPATYPY OKPYXKaOLLEro BO3Ayxa Ha BENMYMHY OT
1°C po 15°C. Cnenyet 3aMeTuTb Takke, 4To pabouyro TEKYUYHO Cpeay MOXHO
oxnaxzarb A0 OTpULaTenbHbIX TEMMepaTyp no wkane Lienscusa. Xapakrepuctukm

TEKy4MX cped npeacraBneHbl Ha dur. 24.

[0197] NpuBOAHBEIM MEXAHN3MOM B 3TOM UHTEMPUPOBAHHOM LIMKNE SABMSETCA OYEHb
CUINBHBIA LMPKYNALMOHHBIA TENNOOOMEH (TEPMOCUGOHHBIN 3XAOPEKT), KOTOPLIN
noBbILaeTca Gnarogapsa pasHvLe B NIOTHOCTM MEXAY BNYyCKHOW BEPTUKANIbHOW

ckBaknHon 10 n BbINyCKHOW BepTMKanbHOW ckBaxknHom 20. Tekyyasa cpeaa,
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HaxoAsLLasCcs BO BMYyCKHOWM ckBaxmHe 10 B COCTOSIHUM CBEPXKPUTUHECKOM XKNIKOCTH,
MPW MPOXOXAEHUM MO NONepeYHbIM ckeBaxknHam 80 HarpeBaeTCsi N BbIXOAUT B
BbIMYCKHYH CKBaXKWHY 20 B CBEPXKPUTUHECKOM COCTOSIHUM, YTO CO3L4aeT 3HaUYUTENbHOE

JaBneHve.

[0198] TepMOCUPOHHBLIN 3PEEKT MOXKET NONHOCTLHO UCKITHOHNTE HEOOXOANMOCTL
NCMonb30BaTh B YCNOBUAX HOPMarbHOW paboTbl HA3EMHbIA HACOC, KOTOPbIN HY>KEH
TONbKO Npw 3anycke. NpenmyLecTBO COCTOUT B TOM, YTO 3KOHOMUTCS SHEPIUS,

koTOopas notpedoBanack 6bl 4na paboTbl 3TOrO Hacoca.

[0199] B CKB&XXMHHOM KOHTYPE UCMONb3YOT TEKYYNE CPeabl U CMecK, paspaboTaHHble
C Y4ETOM OCOBEHHOCTEN CTBOMA CKBaXXKMHbI, rNyOWHbI, ANWHBI N HAPY>KHOW
Temnepatypbl. B ypoBHe TEXHMKM 0BCYKAaeTCH TONBKO UCMOMNb30BaHNE TakMUX TEKYUYMX
cpen, Kak ANoKCKg yrnepoga unm YicTble yrnesogopoasl. B crniyyae cucremel ©
3aMKHYTbIM LIMKITOM, TAKOW Kak cucTemMa no npeanaraemMomy n3obpeTeHumto,
nepBOHaYarnbHble pacxofbl, CBA3@HHbIE CO CNOXHOCTLHO CMECEWN, UCMONb3YEMbIX B
Ka4yeCcTBe TeKy4Yen cpefbl, COCTaBNAT TONMBKO Manyto YacTb OBLWMX SKOHOMUYECKNX
obbemoB. Taknum 06paszomM, MOXXHO UCNONB30BaTbL APYrve TeKydme cpeabl, Takme Kak
Tekyyasa cpega, obnagaroLlas rno MeHbLUEN Mepe OAHNUM U3 CBOUCTB, BbIOPaHHbIX 13
cnepyoLen rpynnbi:

paboyas Tekydas cpena Ansa MCNonb30BaHNSA NPY N3BNEYEHUM TEMNOBOW SHEPTUM U3
reoTEPMUYECKON CKBEXKMHHOM CTPYKTYPbI, MMEIOLLEN BMYCKHYH CKBEXXMHY, BbIMYCKHYHO
CKB2KMHY U COEAUNHUTENBHYIO CTPYKTYPY MEeXAy HUMW, NPy 3TOM ynoMsHyTas paboyas
Tekyyasa cpena obnagaeTt no MEHbLUEN MEPE OAHUM M3 CBOMCTB, BbIOPaHHbIX 13
cneayroLwen rpynnebi:

a) C Lenbio AOCTWXKEHNS MakCuMarnbHOro TemMnepaTypHoOro nepenaga v
MakCHUMarnbHOW TEMMOoNepeaayn Mexay TEKyUEN CPEAON N OKPYKarOLLEN TEMNOHOCHON
reonorM4eckon Cpeaon BHyTPU NONEPEYHOro COEAMHUTENBHOMO KaHana mexay
BMYCKHOW CKBa&XXMHOW U BbIMYCKHOW CKB&XKMHOM MMEET CYLLLECTBEHHO HENTMHENHYHO
3aBMCUMOCTb SHTanbNUM OT Temnepatypbl Npy gasneHmax eeiwe 10 Mla n
Temnepartypax Hwke 180°C,

b) obnagaer cnocobHOCTLIO BCTYNaTh B 00paTtuMyto peakumio, YyBCTBUTENBHYHO
K UIBMEHEHUIO AaBMneHus: SHAOTEPMUYECKYIO MPU MOBbILLEHHOM AaBNEHUN U

SK30TEPMUYHECKYHO NPU AaBrieHNN HXE YNOMAHYTOro noBbILLEHHOrO AaBlieHnA,
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C) npeacTtaBnseT cobor CMeChb, BCTYNAKOLLYHO B YNOMSAHYTOM MONEPEYHOM
COEAMHUTENBHOM KaHarne B 3HAOTEPMUNYECKYHO peakumio XmmMmmyeckon abcopbumm,

d) npeacrasnset cobon BOAHLIN pacTBOP 3MEKTPONMTa C pacTBOPUMOCTLIO,
3aBMCSALLEN OT TEMMNEpaTypbl U AaBneHus, obnagaroLmin BHyTPU YNOMSIHYTOrO
MOMNEPEYHOro COEAMHUTENBHOrO KaHana TeNonornoLaroLLMM 4ENCTBUEM,

€) ABNAETCH TEKYYEN CPEeaon Ha BOAHOM OCHOBE, COAEMKALLEN KOMMO3NLMIO,
YMEHbLLAIOLLYHO CONPOTMBNEHNE Npu TypOyneHTHOM obTekaHuu,

f) ABNSETCA CBEPXKPUTUHECKON TEKYUEN CPEAON,

g) npeacrasnset cobon CMeChb dTaHa U aMMUaka,

h) meeT ntobyto 13 paboTocnoCoBHbIX KOMBMHALWMIM CBOWCTB, NEPEYNCIIEHHBIX

B MyHKTax OT a) A0 Q).

[0200] BbIno ycTaHOBMNEHO, YTO TEKYUME CPEADI, MMEIOLNE CYLLIECTBEHHO HENMHENHYHO
3aBMCUMMOCTb 3HTasnbMMK OT TEMMEPaTYpPbl BHYTPU NOMEPEYHbIX COEANHEHNI
CKBaXXMHHOrO KOHTYpa, u/unu obnagaroLyme cnocobHOCTBIO BCTYNaTh B 0OpaTtumyro
peakumio, YyBCTBUTENBHYIO K UBMEHEHMIO AaBNEHUS. SHAOTEPMUYECKYHO MNP
MOBBILLEHHOM AaBNEHNN N 3K30TEPMUYECKYHO NMPU AABNEHNN HUDKE YNOMSIHYTOrO
MOBbLILLIEHHOro AaBMNEHWS, MOTYT 3HaYMTENBbHO NOBbIWATL BbipaboTKy SHEPrMn. ITO
0BBbACHAETCA TEM, YTO CPEAHUN Nepenag Mexay TemMnepaTypon Nopoabl B CKBaXKUHE
N TEMNEPaTYpPON LIMPKYNMPYIOLLIEN TEKYUEN CPeabl MOBLILLAETCS, Bbi3biBas

noBbILLIEHWE nepeadm Tenna ot reonorm4ecKom cpeabl.

[0201] B kauecTBe npumepa TEKy4eN Cpeabl, KOTopas MOXET ObITb MCNONb30BaHa B
CErpermpoBaHHON CUCTEME, MOXHO Ha3BaTb BOAHLIN OCaA04YHO-3NEKTPOSNTUTHBIN
pacTBOp, PaCTBOPUMOCTb KOTOPOro 3aBUCUT OT TEMNEPaTypbl, NPU 3TOM B BEPXHEW
4acCTu BMYCKHOW CKB&XKMHbI BOAA CBEPXHAachILeHa. B3BelLueHHOe COCTOsSHNE TBEPAbIX
4YacTuy, NOAAEPKMBAETCS C MOMOLLBIO MPOTUBOHAKUMHOM (MPOTUBOMIOKKYTUPYHOLLIEN)
nobaBku 1 TypOyneHTHOro pexmnma notoka (nogobHo 6yposomy pacteopy). [Npu
NpOTeKaHWKM No NonepeyHbIM y4acTkam TemnepaTtypa TeKyden cpefbl NoBbILAeTCH, B
pesynbTaTe Yero NoBbILAETCH TakKe PacTBOPUMOCTb HAXOAALLMXCHA BO B3BELLEHHOM
COCTOSIHUM TBEPAbIX YacTul, ITuM obecrneynBaeTcs SHAOTEPMUYECKNIA NpoLece
MOrnoLeHNs pacTBOPOM Temnna reonormyeckon cpedbl (Mo CyTH NoBbILIAeTCH
3dpekTnBHaAs TENNOEMKOCTb TEKYHEW Cpeabl) NPW PacTBOPEHUM TBEPALIX YacTuL, B

BoAe. B TennoobmeHHWKe ¢ nepepaden Tenna B CerpermpoBaHHbIN LMK
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npeobpasoBaHns Tenna B NEKTPUYECTBO TEMMNEPaTYpa NafaeT, B pe3yrbTaTe Yero
MMEET MECTO 3K30TEPMUYECKUIA MPOLIECC, NMPU KOTOPOM TBEPAbIE YaCTULIbI BbIXOAAT U3

pacteopa C BblAENEeHNEM Terna.

[0202] B kayecTBe NonesHbIX C TOUKN 3PEHNSA NPeanaraemMoro n3obpeTeHns TEKyUnx
cpen MoryT BbITb Ha3BaHbI B KA4ECTBE NpMMepa BOAHbIE PacTBOPbI TaKMX BELLECTB,
KaK aueTtaT aMMOHUS, gurngpodocdaTt aMMoHUs, opMruaT aMMOHUSA, HATPaT
amMMOoHUWA, BpomMmg, Kanus, Xnopug kanusa, dopmMmmaTt Kanus, rmgpokapboHar kanms,

HUTPAaT Kanus, aueTaTt HaTpus, kapOoHaT HaTpUs U MOHOHaTpudocdar.

[0203] Ucnonbays Tonbko ogHy TypbuHy, npobnemaTtnyHo obecneunTs

3P EKTUBHOCTL BO BCEM AMana3oHe NnapameTpoB OKpyKaroLlen cpeabl. bbino
yCTaHOBINEHO, YTO Npobnema MoXeT ObITb peLleHa Npu UCNonb30BaHUM ABYX UK
BonbLuero yncna coeguHeHHbIX NOCneoBaTenbHO UK napannensHo TypOuH,
ONTUMM3MPOBAHHBIX ANA pasHbIX NapaMeTPOoB OKpyXaroLlen cpeabl. [Ana
NOAAEPKaHNSA BbICOKOM 3PIEKTUBHOCTM Ha NPOTSIKEHUN BCErO rofa B CE30H HU3KMX
Temneparyp form4eckoe yCTpoMCTBO ynpaBneH s (He NokasaHo) aBToMaTU4eCcKu

NnepemMeLLaeT TEKYYYHO cpeay K Haanexailen TypomHe.

[0204] Dur. 25 n dour. 25 A OTHOCATCA K LLNENdoBOMY COeaNHEHNIO 82 CKBaXXMH. B
3TOM BapuaHTe OCyLLECTBINEHUS NpeanaraeMoro n3obpeTeHns Kaxabin
NOKanM30BaHHbIM O0BLEKT 84 COAEPKUT HarHeTaTenbHy0 CKBaXXMHY 86, COeANHEHHYHO
C CUCTEMOWM nonepeYHbIX kaHanos 88 n npoaykTmeHoW ckaknHown 90. MNMocTpoeHHas
Takmm 06pasoM HenpepbIBHaA CKBaXKNMHHAS CTPYKTypa MOXET ObITb Ha3BaHa
U-06pa3Hon CKBaXKMHHOW CTPYKTYPOW. YNOMSAHYTLIE NonepeyHble KaHanbl 88 moryT
ObITb peanmaoBaHbl Kak NokasaHo Ha ur. 3, Unm xxe nHbIM 0Bpasom, Kak

onncbiBanocCh BbliLLE.

[0205] Kak MOXHO BUAETb Ha 3TUX YEPTEXKAX, KaKAbIM NOKanM30BaHHbIN 00beKT 84
06ocobneH n 0CTPOyMHBLIM U BbIrogHbIM 06pa3omM coeguHeH ¢ Bnmsnexawmm
Ha3eMHbIMK NOKann3oBaHHbIMM 0bbekTamm 84. PaccTosHne mexay obbektamm
MOXET COCTaBnNATb, Hanpumep, ot 3500 m go 6000 M. PasymeeTtcs, OHO MOXET BbITb

pasHbIM B 3aBMCUMOCTU OT CUTYaLMM.



10

15

20

25

30

57

[0206] Mpun paboTe cncTembl pabodas Tekydasa cpefa NpoTEKaET B HAarHETaTeMbHON
CKBaXkMHe 86 04HOro nokanmaoBaHHOro obbekTa 84, MOXET NPOXOAUTL, HAanNpUMep,
Yepes SHepreTUYECKyo YCTaHOBKY (He nokasaHa) Anga nepejadyun TenoBon SHepru, a
3aTeM BbIXOAALLMIN NOTOK HAMPaBAETCH B KAYECTBE BXOAHOrO NOTOKa B
HarHeTaTenbHyH CKBaXKMHYy 86 cocegHero nokanusoBaHHoro obvekra 84. MNMyHKTUpHON
nMHVen 92 nokasaHa ata nNpocTas unu Wnendosasn nepeaayda TekyyYen cpeapl.
M3BnekaeTcsa He BCe Tenno, NO3TOMY NOTOK ANt CKBaXXMHbI 86 coceaHero
nokanns3oBaHHOro obbekTa nepes HarHeTaHMeM B NonepeyHbIn kaHan 88
npeaBapuTenbHO HarpesatoT. [Npouece NOBTOPSAETCA Ha COCeaHEM NTOKaNM30BaHHOM

obbekTe 84.

[0207] Ha dour. 26 npomnnoCTprpoBaH eLle OAWH BapuaHT OCYLLECTBNEHNS
npeanaraemoro n3obpeTeHns, NpeacTaBnaoWmMi COBON CUCTEMY CKBaXKWH,
obecneunsaroLLyro mowHocTb 0T 8000 kBT fo 12 000 kBT. B atom BapuaHTe
oTAenNbHbIE KOHTYPbI COEAMHEHBI B LIEHTPanbHOM foKanu3oBaHHOM obbekTe 94 ans
LeHTpann3agmm aHepretTnyeckoro 0bopyaoBaHms (He NoKasaHo) C Lenbo YBenuyYeHns

BbIpaboTKKn 3Heprin 1 nosbiweHna K.

[0208] Ha dour. 27 n cour. 28 NpomnnnoCTpUpOBaHbl CUCTEMbI CKBaXKMH,
obecneumnBatome 6onee HU3KME 3Ha4YEHNSA MOLLHOCTW BbipabaTbiBAEMOWN SHEPTUN: OT
4000 kBT go 6000 kBT (dpur. 27) n ot 2000 kBT fo 3000 kBT (cowr. 28).

[0209] OgHUM 13 3HAUUTENBHBIX MPEUMYLLECTB SKCMyaTaumm WNendoBoM CUCTEMbI
CKB&XKMH ABMSETCA OTCYTCTBME HEOOXOAUMOCTU B NMPUNOBEPXHOCTHOM OBpaTHOM
Tpybonposoae. Koraa oH TpebyeTcs, Kak 3TO Cny4aeTcs B U3BECTHbIX CUCTEMAX CO
CKB&KMHHbBIM KOHTYPOM, KanutanosnoxeHnsa npesbiwaroT 10% oT obLymMx NPOEKTHbIX
OCHOBHbIX CPEACTB, MOXET BO3HMKHYTb HEOOXOANMOCTbL AOroBapmBaThCA O NOsoce
OTUYKLAEHMSA, N B pe3ynbTare MMEKT MECTO NMoTepu Tenna npu NOHWKEHUN

Temnepatypbl Ha =3°C 1 NOTEPU AaBNEHNSA, YTO NPUBOAMUT K CHKeHMIo KI/.

[0210] B otnnume ot atoro, npu wnendosomM coeguHeHnn, bnarogaps nepegHe-
3agHeMy COeAMHEHMIO CKBaXXMHHbIX KOHTYPOB, OTrnagaeTt noTpebHOCTL B
NpVNoBEPXHOCTHOM oBpaTHOM Tpybonposoae. Kpome Toro, cnapeHHble KOHTYpbI

paboTaroT B Ka4ecTBe 0bpaTHbIX TPYyOONpOBOAOB APYr 4NA Apyra, TaK YTo napa
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UCMONb3YET paccenmsaemoe TeNnno AN NpeaBapuUTENbLHONO Harpesa NoToka, O

KOTOPOM rOBOPUIIOCH BbILLE.

[0211] B umcne gpyrmx npenMyLLecTB MOXHO Ha3BaTb yBENMYEHME BbIpaboTkm
3Heprmm 6e3 paspyLUEHNs NOBEPXHOCTU (TO eCTb B3 BO3AENCTBUSA Ha OKPYKatoLLyHO
cpeny), Tak Kak BCe Haxoa4MTCA B reonormM4eckon cpege, nog noBepxXHOCTLHO, U
paccTosiHME MEXAY Nokanm3oBaHHbIMN 0BbekTamm 84 cokpalleHo. M ecnu Gnarogaps
MOBbLILLEHHOW TeMMNepaType NpeaBapuTensHO HAarpeToro No4aBaemMoro noToka MOXHO
NCcnonb3oBaTb Honee KOPOTKMM NonepeYHbIn kaHan 88, TO B TOW Xe Mepe

COKpaLLaroTCs 1 pacxoapl.

[0212] B paccMOTpeHHbIX BblLLE BapuaHTax OCyLLECTBNEHNA NpeanaraeMoro
N300pETEHNS CTBOSbI CKBEXXMH YMMOTHEHLI B NpoLecce BypeHnsa no OnmMcaHHOW Bbille
TexHonornn. [JormkHO BbITb MOHATHO, YTO B CUCTEME C LUNENEOBBIM COEANHEHVEM
06bEeKTOB MOryT ObITb NCMONb30BaHbI KOMBOMHALMM CKBaXKWH NHOOLIX KOHUrypauun.
Kpome Toro, Anga co3gaHnsa CTBONOB CKB&XWH B CUCTEME C LUNEN(OBLIM COeANHEHVEM
0BbEKTOB, KaK N B cucTeMax nodbix ApYyrMx KOHPUrypaumm, npounmoCTpUpOBaHHbIX
Ha npunaraemMblx YepTexax, MOryT NPUMEHATLCA KOMOMHaLMKN NHOObIX TEXHOMOMIA
BHEAPEHWS B ropHble Nopodbl. Ha HEKOTOPLIX YepTexax UCrnonb3oBaHbl 0603HaYeHus,
COCTOSILLME N3 HOMEpPA YepTexa C NPUCTaBNeHHOM K HeMy BykBon «nx». Hanpumep, Ha
dour. 6 ecTb 30Ha, HecyLlan o6o3HaueHWe «Bn». OTO 3HAUUT, YTO K M30DPaKEHHOM
CKBaXXMHE MOXET ObITb fo6aBneHo noboe (To eCTb N-HOE) KONMNYECTBO
LOMONMHUTENBHbBIX CKBaXKWH, PacnoNOXeHHbIX O4Ha Hag APYron, Ui OgHa psaoMm C
Apyron, nnm obonmm aTumm cnocobamm OTHOCUTENBHO ABHO N30DPaXKEHHON
CKB&KMHbI. [1p1 3TOM AONONHUTENBHBIE CKB&XKMHBI MOTYT ObITh Kak TOro Xe, Tak 1

ApYyroro Tmna.

[0213] Kak ykazaHo B paCCMOTPEHHbLIX BbILE NpUMEpax, Npeanaraemoe nsobperteHune
OCHOBbIBAETCH HA BO3MOXHOCTW MCMOMNb30BaHNA TENNOHECYLLIEN rE€0NOrMYECKOn
cpeabl HE3aBMCUMO OT €€ NPOHULI@EMOCTU N CO34aHMSA B HEN SPPEKTUBHBIX
CKB&KMHHbIX CTPYKTYpP ANns obecneyeHns makcmMarnsHoM Tennonepegayn. B
COYETaHUN C BbICOKOSI(PEEKTUBHBIMU paboumMmn TEKYUMMIN Cpefamn 3TO fJaeT

3ameyaTenbHbIA pesynbTar.
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[0214] Umpkynauma Tekyyen cpenbl B CKBKMHHBLIX CTPYKTYpax MOXeT
OCYLLECTBNATLCA MO NMHobbIM cxemam 1 B NiobbIx HanpaBneHusx, obecnevmsaroLLmx
3P PEKTUBHOCTL. ITO HYACTUYHO 3aBUCUT OT NPUPOAbLI FEONOrMYECKON cpeabl, YTO

LAOJTKHO ObITb MOHATHO cneymnanmcram.
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SOPMYNA MBOBPETEHWA,
onybnukoBaHHasa ¢ MeXAyHapOaHOW 3asBKOW

1. Cnocob co3paHnsa CKBaXKMHHOM CTPYKTYPbI B re0NorMyeckon cpeae,
NPUrO4HOWN ANS N3BMEYEHNS TEOTEPMMUYECKON SHEPTUW, COAEPXKaLLMA CneayoLwme
cTaguu:

- B npouecce BypeHns BbI3bIBAtOT B CKBEXKWMHHOW CTPYKType HeobpaTumoe HapyLueHne
NPOHMLIAEMOCTU, UCMOMb3Ys NO MEHBLLEWN MEPE OAHO U3 CrEAYIOLLMX BO3AENCTBUN.
TEPMNYECKOE, MEXAHNYECKOE, XMMNYECKOE, BUONormyeckoe, n

- CO3[at0T NPaKTUYECKN HEMPOHNLIAEMYHO AN TEKYYMX CPes NPOCONKY MeXay

CKB2XKNMHHOW CTPYKTYPOU U reonormM4eCcKon Cpeaou.

2. Cnocob no n.1, B KOTOPOM YNOMSHYTasA CKBaXKMHHaA CTPyKTypa obpasyeT
3aMKHYTbIM KOHTYP, B KOTOPOM Y4acTOK, Ha KOTOPOM YNOMSIHyTas MPOCronka SBnseTcs
HEeNpPEpPbLIBHOWN, MPOCTUPAETCA MO MEHBLLLEN MEPE MEXAY BMYCKHON CKBEXXMHOM U

BbIMYCKHOW CKBaXKWMHOW 3TOr0 3aMKHYTOrO KOHTYpa.

3. Cnocob no nbomy 13 nn.1 nnm 2, B KOTOPOM YNOMsHyTOE HeobpaTumoe

HapyLweHne npoHnUuaemMoCT BbI3bIBatOT XMMNYECKM BO34ENCTBMEM.

4. Crnocob no nobdomy 13 nn.1 — 3, B KOTOPOM YNOMSAHYTOE XUMUYECKOE
BO34ENCTBME COCTOUT B TOM, YTO MUCMONb3YOT BYpOBOM pacTBOp C CUIMKATOM

LLieno4yHoro metanna.

5. Cnocob no n.4, B KoTOpoMm BypoBOM pacTBOp C CUNIMKATOM LLENOYHOrO
MEeTanna CoaepXuT rno MeHbLLEN MEPE OAHO U3 CIEAYIOLLIErO: Kanun, HaTpumn,

anroMocunukaT HaTpuma.

6. Cnocob no n.4, B KOTOPOM MCMOMb3yHOT BYpOBOW pacTBop, coagepXalymm ot

0,3 macc. % no 9 macc. % B BoOAE.

7. Cnocob no n.6, B KOTOPOM UCMONb3YT BypOBOM pacTBOp, CoaepKaLlnn oT

3 macc. % o 6 macc. % B Bofe.

8. Cnocob no n.6, B KOTOPOM UCMONb3YOT BypoBOM pacTeop, umerowmn pH He

HWxe 10,5.
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9. Cnocob no nobdomy m3 Nn.1 — 8, 4ONONHUTENBHO CoaepXaLlMi CTaguto
NOBbILLEHMS YINOTHUTENBHOW CMOCOOHOCTN N MEXAHUYECKOWN LIeNOCTHOCTM

NONYYEHHOM NPOCIONKM MPU NOCNEAYHOLEM XMMUYECKOM BO3LENCTBUN.

10. Cnocob no n.9, B KOTOPOM YNOMSHYTOE NOCNEeAYoLLee XMMUYECKoe
BO34ENCTBME COCTOUT B 0BpaboTke ynOMSHYTOW NPOCNONKN MO MEHbLLEN MEPE OAHUM
N3 CNeayroLLMX areHToB: Paccon xnopuaa Kanbums, KUCNoTbl, AUOKCUa yrnepoaa

(CO2), NOBEPXHOCTHO-aKTUBHbIE BELLECTBA, CITOXHbIE 3OUPBbI.

11. Cnocof no n.9, B KOTOPOM YNOMSIHYTOE XMMUYECKOE BO3AENCTBNE COCTOUT
B 06paboTke ynoMsiHyTOM NOMYyYEHHOW MPOCIONKM peareHTOM, CrOCOBHBIM XUMUYECKU

CBA3bIBATBLCA C HEIO.

12. Cnocob no n.11, B KOTOPOM B KQ4eCTBE KOMMOHEHTA YNOMSHYTOro peareHTa

MCMOSb3YHOT SKCAONMNPOBAHHYHO NETYYYHO 3071Y.

13. Cnocob no n.11, B KOTOPOM B KQ4eCTBE KOMMOHEHTA YNOMSHYTOro peareHta
NCMNOMb3YHOT MO MEHbLLEW MEpPe OAHO U3 CreayrLLMX BELLECTB: MOBEPXHOCTHO-

aKTUBUPOBaHHbIM rpadpeH, okcua rpadeHa, yronbHble BONOKHA, CMECK 3TUX BELLECTB.

14. Cnoco® no nobomy 13 nn.1 — 13, B KOTOPOM LOMONTHUTENBHO
OCYLLECTBNAOT LMPKYNALMIO B CKBEXKUHHOM CTPYKTYpE paboyen TeKy4Yen Cpeabl,
copepxallen obaky, CnOCOOCTBYHOLLYHO NOAAEPXKAHMIO NPOCIONKM ANs

noaAepXKaHNsa HEMNPOHULIAEMOCTM B MPOLIECCE 3KCMyaTaLum CKBaXKMHHON CTPYKTYPbI.

15. Cnoco® no n.14, B KOTOPOM AOMONMHUTENBHO NOAAEPKMNBAIOT AaBNEHNE
paboyen TeKy4en cpeabl B CKBXKMHHOW CTPYKTYPE Ha YPOBHE, 4OCTAaTOYHOM AN1S

noaAepXKaHns LleNOCTHOCTU CKBaXKUHHOM CTPYKTYpPbI B Cllydae HeoOX0oAMMOCTW.

16. Cnocob no n.14, B KOTOPOM MCMONb3YOT pabouyto TEKy4UYOo Cpeay,
obnagaroLLyto No MEHbLUEN MEPE OAHMM N3 CBOWUCTB, BblOpPaHHbIX M3 CNEAYHOLEN
rpynnbi:

a) C Lenbio JOCTUXKEHMA MakCUManbHOro TeMnepaTypHoro nepenaga u
MakcumaribHOW Tennonepeaayn Mexany TEKy4Yen Cpeaon N oKpyaroLlen
TENIOHOCHOW re0NorM4eckon Cpeaon BHYTPM NONEPEUHOro COeaNHUTENBHOMO

KaHana mexgy BryCKHOW CKBaXXMHOW W BbINMYCKHOM CKBXKMHOW MMEET CyLLIECTBEHHO
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HENMMHENHYIO 3aBUCUMOCTb SHTasbNUM OT TEMMEepaTypbl NpY AaBNEHUAX BbILLE
10 MIMNa n Temneparypax Huwxe 180°C,

b) obnagaeT cnocobHOCTLIO BCTYNaTh B 0DpaTuMyto peakumio, YyBCTBUTENBHYHO
K UBMEHEHWIO AaBMNEHNS: SHAOTEPMUYECKYHO NMPU NOBbLILLEHHOM LaBNEHUN U
3K30TEPMUYECKYHO MPU AABIMEHUN HKE YNOMSHYTOro NOBbILLEHHOrO AaBneHns,

C) NnpeacTaBnseT cobor CMeCh, BCTYNAOLLYHO B YNOMSHYTOM MONEPEYHOM
COEAMHUTENBHOM KaHane B 3HAOTEPMNYECKYIO peakumio XmmMmmyeckon abcopbumn,

d) npeacrasnset cobon BOAHLIN pacTBOP 3MEKTPONUTa C pacTBOPUMOCTbLIO,
3aBUCSLLIEN OT TeMnepaTypbl 1 AaBNeHUs, obnagarowmm BHyTPU YNOMSAHYTOro
MOMNEPEYHOro COEAMHUTENBHOIO KaHana TeNoNOrnoLaroLLMM LENCTBUEM,

€) ABNAETCH TEKYYEN CPEAON HA BOAHOW OCHOBE, COAEMKALLEN KOMMO3NLMIO,
YMEHbLLAIOLLYHO CONPOTMBNEHNE NpU TypOyneHTHOM obTekaHuu,

f) ABNSETCA CBEPXKPUTUHECKON TEKYUEN CPELON,

g) npeacrasnset cobon CMeChb 3TaHa U aMMUaka,

h) umeeT ntobyro 13 paboTocnoCoBHbBIX KOMBMHALWMIM CBOWNCTB, NEPEYNCIIEHHBIX

B MyHKTax OT a) A0 Q).

17. Cnocob no n.16, B KOTOPOM B KQ4eCTBE CBEPXKPUTUYECKOWN TEKYHEN CPeabl

ncnonb3yroT anokeng yrnepoga (COy).

18. Cnocob no n.9, B KOTOPOM AOMOMHUTENBHO OCYLLECTBAAIOT LMPKYIALMIO B
CKB2XKMHHOW CTPYKType paboyen Tekyyen Cpeabl, cogepxallen gobasky,
CNOCOOCTBYHOLLYHO NOALEPKAHMIO MPOCNONKM ANA NOAAEPKaHNS HEMNPOHULIAEMOCTU B

npoLecce 3KCnnyartaumm CKBaXMHHON CTPYKTYPbI.

19. Cnocob no n.14, B KOTOPOM MCMONb3YOT YNOMAHYTYHO aobaBky Ans
NOAAEPXKaHNSA NMPOCIONKN, 06ecneumBaroLLyt0 CaMOBOCCTaHOBIEHME NOBPEXAEHHbBIX B

OTHOLLIEHMM MPOHNLI@EMOCTI 0BnacTen ynoMsaHyTOM NPOCIONKM.

20. Cnoco® no n.18, B KOTOPOM UCMONb3YIOT YNOMAHYTYHO AobaBky Ans
NOAAEPXKaHNSA NMPOCIONKKN, 0BecneumBaroLLyt0 CaMOBOCCTaHOBIEHME MOBPEXAEHHbBIX B

OTHOLLIEHMM MPOHNLLI@EMOCTI oBnacten ynoMsaHyTOM NPOCONKM.

21. Cnoco® no n.14, B KOTOPOM UCMOMb3YIOT YNOMAHYTYHO AobaBky ANng
NOAAEPXKaHNA NPOCONKN, 0BecneumBaroLLyto OCaXaeHNe HenpopearnpoBaBLLErO

cunmkara LWenoYHoro Metanna, octaBLlerocsi nocne dyperus.
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22. Cnocob co3gaHns CKBaXXMHHOW CTPYKTYPbI C BMYCKHOW CKBEXXMHOW W
BbIMYCKHOW CKBaXXWMHOW, NPOBYPEHHbIX B FE0NOrMYEeCcKon cpeae, NpurogHom ans
N3BIEYEHMS rEOTEPMUHECKON SHEPTUM, CoAepKaLUM cneayrowme cTagum.

- BbI3bIBaKOT HEOOpaTMMOE HapyLLEHNE NPOHNLAEMOCTI AN CTBOMA CKBEXKWUHbI,
NPOCTMPAIOLLErOCs MeXAY YNOMSIHYTbIMUW BMYCKHOW 1 BbIMYCKHOW CKBaXXMHaMU Npu
BypeHumn 3TOro CTBONA CKBaXMHbI, NCNOMb3ys ANS CO34aHNS NPaKTUHECKU
HEMPOHNLIAEMOW ANSA TEKYYNX CPEL, NPOCIONKN MEXAY YNOMSIHYTbIM CTBOSIOM
CKB2XXWMHbI M YNOMSHYTOW reoNiormyeCckon Cpeaon XMMNYECKOE BO3AENCTBIE,

- OCYLLECTBIISAOT LMPKYALMIO B YNOMSIHYTOW CKBaXKWMHHOW CTPYKTYPE XUMNYECKOTO
cocraBa, crnocobHOro BbI3bIBaTh BblAENEHME OCaaKa C YNOMSHYTOW NPOCIONKOW ANs
NOBLILLEHNS YNNOTHUTENBHOW CNOCOBHOCTN N MEXAHNYECKOW LLIENOCTHOCTN STOW
NPOCIOVKN, U

- OCYLLECTBIISAOT LMPKYIALMIO B YNIOTHEHHOM CTBOJIE CKBEXKWHBLI paboyen Tekyyen

cpenbl, cogepxallen gobaeky, CnocobCTBYOLLYHO NOAAEPKAHUIO MPOCNONKA ANA

noAAepXKaHNS HEMNPOHMLIAEMOCTU B MPOLECCE LIMPKYNALMM paboyven TEKyYEN Cpeabl B

CKBaXXMHHOW CTPYKTYpE.

23. Crnocob no n.22, B KOTOPOM YNOMSAHYTasa CKBaXXMHHAsA CTPyKTypa obpasyeT
3aMKHYTbIN KOHTYpP, B KOTOPOM HEMPEPLIBHLIW KaHan ¢ yNoMsaHYTOM MPOCIIONKON
MNPOCTMPAETCA MO MEHbLLEN MEPE MEXAY BMYCKHON CKB&KWMHOM M BbIMYCKHON

CKB&)KMHOW 3TOrO 3aMKHYTOrO KOHTYpa.

24. Cnoco® no n.23, B KOTOPOM MCMONb3YOT pabouyto TEKy4yo Cpeay,
obnagaroLLyto No MEHbLUEN MEPE OAHMM N3 CBOWCTB, BblOpaHHbIX N3 CNeayHoLLen
rpynnbi:

a) C Lenbio JOCTUXKEHMA MakCUMarnbsHOro TeEMNepaTypHoro nepenaga u
MakcMmarnbHOW TeNnonepeaayn Mexany TEKy4Yen CPeaon N OKPYKaroLLen
TENNIOHOCHOW re0NorM4eckon Cpeaon BHYTPM NONEPEUHOrO COEANHUTENBHOMO
KaHana mexay BrnyCKHOW CKBaXKMHOW W BbINMYCKHOW CKBaXKWHOW MMEET CYLLIECTBEHHO
HENMHENHYIO 3aBUCUMOCTb SHTasbNUM OT TEMMEpPaTypbl NPU AaBNEHUAX BbilLE

10 MINa n Temneparypax Huwxke 180°C,

b) obnagaet cnocobHOCTLIO BCTYNaTh B 00paTtuMyto peakumto, YyBCTBUTENbHYHO

K MIBMEHEHUIO AaBneHnA:. SHAO0TEPMNYECKYHO MPX NOBLILLEHHOM AaBlieHNN 1

SK30TEPMUHECKYHO MNMPK AaBNEeHNN HMXKEe YNOMAHYTOrO NOBbILLEHHOIO AaBleHNS,
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C) npeacTaBnsaeT cobor CMECh, BCTYMNAKOLLYO B YNIOMSIHYTOM MONepeYHOM
COEAMHUTENBHOM KaHarne B SHAOTEPMUYECKYHD peaKkLmM XMMNUYECKon abcopbumm,

d) npeacraBnaeT cobon BOAHLIM PacTBOP 3NEKTPONMTa C pacTBOPUMOCTLIO,
3aBUCALLEN OT TeMNepaTtypbl 1 aBneHns, obnagaroLmim BHYTPU YIIOMSAHYTOrO
MONEepeYHOro COeANHUTENBHOrO KaHana TennonornoLwaroLLmMM 4ENCTBUEM,

e) ABNSAETCS TEKYYEen Cpeaon Ha BOLHOW OCHOBE, COAEPKALLEN KOMMO3ULMIO,
YMEHbLLAIOLLYHO COMPOTUBIEHWE NMPW TYpOyneHTHOM o6TekaHuu,

f) ABNAETCA CBEPXKPUTUYHECKOW TEKYUEN CPEAOMN,

g) npeacraensaeT cobon CMECh 3TaHa M aMmMmaka,

h) nmeeT ntobyro 13 paboTocnoCoBHbIX KOMBMHALMIM CBOWCTB, NEPEYNCIIEHHBIX

B MyHKTax OT a) Ao Q).

25. Cnoco® no n.24, B KOTOPOM B K4€CTBE CBEPXKPUTUYECKOWN TEKYHEN CPEAbI

ncnonb3yroT anokeng yrnepoga (COy).

26. Cnocob no n.1, B KOTOPOM YNOMSAHYTasa CKBXXMHHAS CTPYKTypa UMEET Mo
MEHbLLEN Mepe OAHY M3 crieayrowmx koHdpurypaumm: U-obpasHaga ckBaxXmHHasA
CTPYKTYpa C 3aMKHYTbIM KOHTYPOM, UMERLLAasa HaXoAALWMECa Ha pacCTOAHUM APYr OT
Apyra BryCKHYH CKBa&XWHY, BbIMYCKHYIO CKB&XWHY W COEANHSOLLMIA BNYCKHYHO U
BbIMYCKHYH CKBa&XXWHbI NOMEPeYHbIN COeAUHUTENbHBIWM Y4acToK, Ui L-obpasHas
CKB&XMHHAA CTPYKTypa C 3aKPbITbIM JOHHBIM KOHLIOM, UK CKBaXXMHHAA CTPYKTypa
TMna «Tpyda B Tpybe», unu crpynnmpoBaHHble U-06pasHble CKBaXKMHHbIE CTPYKTYpPbI C
3aMKHYTbIM KOHTYPOM, PacrnonOXeHHbIE HAa PaCCTOAHNM OT BbIMYCKHOW CKB&XXKMHbI 3TOM
rpynnbl, KOTOpasi coeauHeHa C BNyCKHOM CKBaXKMHOW apyron rpynnel, nnm U-obpasHas
CKB&KMHHAsA CTPYKTypa C 3aMKHYTbIM KOHTYPOM, MMEOLLAaa MHOXECTBEHHbIE
nonepeYHble COeaMHUTENbHbIE KaHarbl, COeAWHEHHbIE C BMYCKHOW N BbIMyCKHOW
CKB&XKMHaMW, NN COBOKYNHOCTb U-0BpasHbIX CKBEXXMHHBIX CTPYKTYP C 3aMKHYTbIM
KOHTYPOM, K&XKa,asi 3 KOTOPbIX MMEET COBOKYMHOCTb MOMNEPEYHbIX COEANHNTENBHBIX
KaHanoB, COBMECTHO COEANHEHHYHO C COOTBETCTBYOLLMMM BMYCKHOW U BbINMyCKHOM
CKB&KMHaMW, NPY 3TOM MO MEHbLLUEN MepEe YacTb YNOMSAHYTBIX NONEPEeYHbIX
COEAVHUTENBHbBIX KaHaNoB nepenneTeHbl ANg CO34aHNA TEPMUYECKOro KOHTaKTa, Unu

e KOMBUHaUMKN STUX KOHGUTypaLmi.
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27. Cnoco® no n.26, B KOTOPOM AOMNOSTHUTENBHO UCMOMb3YHT YCTPOUCTBO ANA
XPaHEeHMS, UCNONb30BaHNSA U/Mnn NpeobpasoBaHNA TENOBOW 3HEPrM paboyen

TeKy4en cpenbl, UMPKYMPYOLLEN B YNIOMSHYTOM 3aMKHYTOM KOHTYpE.

28. Cnocob no n.22, ynomMsaHyTas CKBaXKMHHASA CTPYKTypa MMEET MO MEHbLUEN
Mepe O4HY U3 cneayrowmx KoHpurypaumn: U-obpasHas CKBaxKMHHAA CTPyKTypa C
3aMKHYTbIM KOHTYPOM, MMEIOLLIAs HAXOAALLMECS Ha PacCTOSIHAM Apyr OT Apyra
BMYCKHYHO CKBaXKWHY, BbIMYCKHYHO CKBEXXMHY N COSAMHSOLLMIA BMYCKHYHO N BbIMYCKHYHO
CKBaXXWMHbI NOMepeyHbIv COEANHUTENBHBIN y4acTok, unn L-oBpasHas ckBaxknHHas
CTPYKTYpa C 3aKpbITbIM AOHHBIM KOHLIOM, UIN CKBaXXMHHAs CTPYKTypa Tuna «Tpyda B
TpyBey», unun crpynnupoBaHHble U-o06pasHble CKBaXXMHHBLIE CTPYKTYPbI C 3aMKHYTbIM
KOHTYPOM, pacnofoXeHHbIE Ha PACCTOSHUN OT BbIMYCKHOW CKBEXKWHbI 3TOW rpynmbl,
KOTOpasa CoeauHEHa C BMYyCKHOM CKBaXKMHOW apyrou rpynnbl, nnn U-obpasHas
CKBa&XMHHAsA CTPYKTypa C 3aMKHYTbIM KOHTYPOM, MMEROLLIAs MHOXECTBEHHbIE
nonepeyHble COEANHUTENBHBIE KaHarbl, COEAMHEHHbIE C BMYCKHOW U BbIMyCKHON
CKBa&XXMHaMW, U1 COBOKYMHOCTb U-06pasHbIX CKBEXKMHHBLIX CTPYKTYP C 3aMKHYTbIM
KOHTYPOM, K&XAas U3 KOTOPbIX MUMEET COBOKYMHOCTb NOMEPEYHbIX COEAMHUTENbHBLIX
KaHaroB, COBMECTHO COELMHEHHYHO C COOTBETCTBYHOLLIMMM BMYCKHOW U BbIMYCKHOM
CKB&XXMHaMW, MPY 3TOM MO MEHbLLEN MEePE YacTb YNOMSHYTbIX MONePeYHbIX
CoeMHUTENbHBIX KaHanoB nepenneTeHsl ANA CoO34aHNa TEPMUYECKOro KOHTaKTa, Unm

e KOMOMHaLUMM 3TUX KOHUrypaumm.

29. Cnoco® no n.28, B KOTOPOM AOMNOSTHUTENBHO MCMOMb3YHT YCTPOMUCTBO AN
XPaHEHMS, NCMONb30BaHNA U/Mnn NpeodbpasoBaHNsA TENNOBOW 3HEPrMM paboyen

Tekyden cpenbl, UMPKYIMPYIOLLEN B YIOMSHYTOM 3aMKHYTOM KOHTYpPE.

30. Cnocob BOCCTAHOBIEHMSI CKBEXKMHbI, BKITFOYAOLLEN NO MEHbLLEN Mepe Of4HO
N3 CNeAyHLLEro: y4acTky, NOABEPILLMECS MMAPOPa3pPbIBY, CO3AaHHbIE B
reonorM4eckon cpeae no TEXHONMOrMAM rmapopaspbisa nnacra,
HEKOHCONMUANPOBAHHYH FOPHYIO MOPOAY, NECOK, COAEPXKALLMA CNEAYIOLLMNE CTaaWUN:
- obpabaTbiBaloT CTBON CKB&XKMHBI U MOPUCTYHO 30HY Y4YaCTKOB, NMOABEPILLUMXCS
rmapopaspbIBy, NEPBLIM XMMUYECKMM COCTaBOM, KOTOPbIN cnocobeH obpasoBbiBaTh Ha

3TUX y4acTKax OCaXXAEHHYH HEMPOHMLLAEMYHO MPOCIIONKY, W
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- C Lenblo OCaXEHNSA BO3MOXHbIX HEMPOpEearnpoBaBLLUMX OCTaTKOB YNOMSHYTOro
NepBOro XMMM4YECKOro coctasa obpabaThbiBatoT 3Ty NPOCNONKY BTOPbIM XMMNYECKUM

COCTaBOM AN AanbHENLLErO ee YNIOTHEHUA.

31. Cnoco6 no n.30, B KOTOPOM B Ka4eCTBE YNOMSAHYTOrO NEPBOro XMMNYECKOro

COCTaBa UCMOoNb3YHT TEKYYYH CPeay, COAEPXKaLLy CUMNMKAT LLENOYHOro MeTanna.

32. Cnocob no n.31 B KOTOPOM B Ka4eCTBE YNOMSAHYTOM TEKYYEN Cpeabl,
cofepKallen CUnmKaT LLENoOYHOro MeTara UCNomb3yoT TEKYYYHO Cpeay,
COAEPXKALLYHO MO MEHBLUEN MEPE OAHO M3 CNEAYHOLLErO: Kanun, HaTpun,

arroMOoCHUInKaT HaTpuU4.

33. Cnocob no nodomy m3 Nn.30 — 32, B KOTOPOM B KA4YECTBE YNOMAHYTOro
BTOPOro XMMMYECKOrO COCTaBa UCMOMb3YHOT TEKYUYIO CPeay, COAepXKaLLyto No
MEHbLLEN MEPE O4MH U3 CNEAYIOLNX areHTOB: Paccor Xnopuaa KanbLumsi, KUCNOoTbl,

avokena yrnepoaa (COy), NOBEPXHOCTHO-aKTMBHbIE BELLECTBA, CrIOXKHbIE 3MpPbI.

34. Cnocob npeobpasoBaHNa reoTEPMUYECKON CKBAXKUHHOW CTPYKTYPbI,
reonornyeckas cpega KoTopon MMEET MO MEHbLLEN Mepe OLHO U3 CNEAYHOLLEro:
pa3spbIBHOE HapyLLUEHNE, HEKOHCONMAMPOBAHHYHO FOPHYHO MOPOAY, MECOK, MMEHOLLEN
COOBLLEHHbIE C BO3SMOXHOCTBIO MEpPEHOCa TEKYYEN CPebl BMYCKHYH CKBEXKUHY U
BbIMYCKHYHO CKBaXMHY, B reOTEPMNYECKYHO CKBEXXMHHYIO CTPYKTYPY C 3aMKHYTbIM
KOHTYPOM, CoAepXaLlmi Cneayrowme cTagmm:

- BBOASAT NEPBLIN XMMUYECKMIA COCTaB, KOTOPbIN cnocobeH obpasoBbiBaThb
OCaXAEHHYH HEMPOHMLIAEMYHO MPOCINONKY B 0BnacTn Mexay ynoMsaHYTbIMWU BMYCKHOMN
CKB2XXKMHOW U BbIMYCKHOW CKBaXKVMHOW W B YNOMSIHYTOW reoniorm4eckon cpeae,
MMEHOLLIEN MO MEHBLLEN MEPE OAHO 13 CNEAYHOLLEro: pa3pbiBHOE HapyLLUEHNE,
HEKOHCONMMANPOBAHHYHO FOPHYIO MOPOAY, NECok, obecneumBasi STUM CO3aaHmne
3aMKHYTOrO KOHTYpa, BKIHOYAROLLErO YMOMSIHYTYHO rE0NIOrNYECKYHO CPERY, UMEIOLLLYHO
MO MEHbLLEN MEPE OAHO U3 CNEAYIOLLErO: paspbIBHOE HapyLLEHME,
HEKOHCONMMANPOBAHHYH FOPHYIO MOPOAY, NMECOK, a Takke YNOMSHYTbIE BMYCKHYHO
CKBaXWHY, BbIMYCKHYO CKB&XKWHY M 06nacTe MexXay HAMM, 1

- NS OCaXKAEHNSA BO3MOXHbBIX HEMPOPEarMpoBaBLLMX OCTaTKOB YNOMSIHYTOrO NepPBOro
XMMUYECKOrO cocTaBa obpabaTtbiBaroT yNOMSHYTYHO MPOCOVKY BTOPbIM XUMNYECKUM

COCTaBOM C LeSiblo AanbHeuLwero ee YNNOTHEHWA.
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35. Cnocob no n.34, B KOTOPOM AOMOSMHUTENBHO OCYLLECTBNAT LIMPKYALMIO B
3aMKHYTOM KOHTYype paboyen Tekyuen cpeabl, CnocobHOW pearnpoBaTth C YNOMSAHYTON

NPOCOVKON, YTODbI BbI3BaTh BblAENEHNE OCafKa Ha 3TOM NPOCIONKE.

36. Cnoco6 no nrobomy 13 nn.34 nnum 35, B KOTOPOM AOMOSTHUTENBHO
OCYLLIECTBNAIOT HEMPEPLIBHYIO LIMPKYIALMIO YIOMSAHYTON paboyen TeKy4en cpeabl B

YNOMSIHYTOM 3aMKHYTOM KOHTYpPE.

37. Cnocob no n.36, B KOTOPOM AOMNONHUTENBHO UCMOMNb3YHOT YCTPOMUCTBO AN
XPaHEHMS, UCMONb30BaHNSA U/ NpeodbpasoBaHNA TENNOBOW 3HEPrMM paboyen

Tekyden cpenbl, UMPKYMPYHOLLEN B YNIOMSHYTOM 3aMKHYTOM KOHTYpPE.

38. Cnocob no nbomy m3 nn.34 — 37, B KOTOPOM NpU HEOBXOANMOCTU
BbINMOSTHAOT BypeHME OT YNOMSHYTOM BMYCKHOM CKB&XWHbI A0 YMOMSHYTOW BbIMyCKHOW
CKBaXWHBbI, YTODbI MONYy4YNTb HENPEPLIBHBIN CKBEXNHHBIA KOHTYP OT YMOMSHYTOM

BMYCKHOW CKBaXXMHbI 4O YNOMSAHYTOW BbINMYCKHOW CKBaXWHbI.

39. Cnocob cosganHns reoTepMarsnibHOM CKBaXXMHHOW CTPYKTYpPbl, UMEHOLLEN
BMYCKHYHO CKBa&XKWHY U BbINMYCKHYHO CKB&XXWHY, COAEPXaLLMN Cneayowme CTagum:
- obecneumBaroT Hannume BypoBOro pacTeopa, CNOCOBHOrO YNNOTHATE CKBaXKUHY C
HeOOCaXKEHHBIM CTBOSIOM MEXAY YNOMSHYTbIMM BMYCKHOW CKBaXKWHOW U BbIMYCKHOM
CKBaXXMHOW, U
- YANOTHSAOT YNOMSIHYTYH CKBaXXMHY C HEOBCaXeHHbIM CTBONOM B npoLlecce BypeHus
AN CO34aHUSA HEMPOHMLIAEMOW NPOCIONKN MEXAY BHYTPEHHUM NPOCTPaHCTBOM 3TOM

CKB2XXWMHbI M OKPY>KatOLLIEN FOPHOW NOPOAOWN.

40. Cnoco® no n.39, B KOTOPOM B OTHOLLEHWN YNOMSAHYTOM NPOCIIONKA

AOMOMHUTESNBHO BbIMOSHSIIOT BTOPYHO ONepaLuto Nno ee ynnoTHEHNHO.

41. Cnoco® no nobdomy 13 nn.39 nnm 40, B KOTOPOM B OTHOLLEHWM YNIOMSIHYTOM

MPOCIOVKM AOMOSHUTENBHO BbINOMHSAIOT TPETLIO ONepaLmto No ee yrnioTHEHWIO.

42. Cnoco® no n.41, B KOTOPOM YMNOMSHYTYHO TPETLIO Onepaumio BbINOMHSHOT

AVHaMUYECKM B MPOLIECCE LMPKYNSLMN TEKyYen cpeabl B YNOMSIHYTON CKBaXKUHHOM

CTPYKTYpE.
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43. Cnocob obpasoBaHNs CKBEXKMHHOW CTPYKTYpPbl B TEMSTIOHOCHOM
reonornmyeckon cpeae Ans U3BnNeYeHNs 3HeEPrnm, CoaepKaLluii Cneayrowme CTagum;
- BypAaT B TENSIOHOCHOW reonorM4eCcKon cpeae CKBaKnHy ¢ HEOOCaKEHHbIM CTBOJSIOM,
- BBOAST B CTBOJ1 CKB&XXMHbI aKTUBHbIE XMMUYECKME BELLIECTBA ANA XMMNYECKMX
peakunn ¢ Lenbko obpasoBaHns HENPOHULLI@EMOW ANA TEKYUMX Cpel NPOCONKN
MeXZY CTBOJIOM CKB2XMHbI M F€0NOrMYeCcKon CpeLor, Mpy 3TOM yNoMsIHyTas
NPOCHONKa COAEPKUT HEMPOPEearMpoBaBLLME aKTUBHbIE XMMUYECKNE BELLECTBA, U
- BBOASIT B CTBOJ1 CKB&XXMHbI pabouyto TEKyUyHO cpefy, CNOCoBHyH BCTyNaThb B peakumm
C YNOMSIHYTbIMU HEMPOPEarnpoBaBLLMMY aKTUBHBIMU XUMNYECKMMM BELLECTBAMM ANS

AanbHenLwero opMmMpoBaHns MPOCIIONKN.

44. Cnocob no n.43, B KOTOPOM YMNOMSHYTbIE HENPOPEarnpoBaBLLNE aKTUBHbIE
XUMNYECKNE BELLLECTBA HAXOAATCA B 30HE MEXAY YNOMSIHYTOW MPOCIONKON U

reonorn4yeCcKon CpeLon.

45. Cnocob no nobomy 13 nn.43 nnu 44, B KOTOPOM YNOMSHYTasA CKBaXKMHHASA
CTPYKTypa 0BOpasyeT 3aMKHyTbIN KOHTYP, B KOTOPOM Ha y4acTke, NpOoCTMparoLLEeMCS Mo
MEHbLLEN MEPE MEXAY BMYCKHOW CKBaXKMHOW W BbIMYCKHOM CKBaXKMHOW, YNTIOMSAHYTYHO

NPOCIOWVKY BbIMOMHSKOT HEMNPEPLIBHOW.

46. Cnocob no n.45, B KOTOPOM A5 U3BEYEHMS U3 reOSNTIOMMYECKON Cpeabl
TENNOBOW 3HEPTUN 1 NOAAEPKAHNSA LIENOCTHOCTU YNNIOTHEHWS C MOMOLLBIO peakumii C
HaxoASLWMMUCS B MPOCTIONKE HENPOPEearMpoBaBLLUMMM aKTUBHBIMU XUMNYECKUMMU
BELLEeCTBaMM B YNOMSIHYTOM 3aMKHYTOM KOHTYPE OCYLLIECTBIIAIOT LIMPKYMALMIO

paboyen Teky4en cpeabl.

47. Cnoco® no n.46, B KOTOPOM LIMPKYNALMIO YNIOMSHYTOW paboyen Teky4en

cpeabl B yNOMSIHYTOM 3aMKHYTOM KOHTYPE OCYLLIECTBMSIOT B NEPEMEHHOM PEXMME.

48. Cnocob no n.47, B KOTOPOM YNOMSHYTbIV NEPEMEHHBIN PEXMUM BKITFOUaET

nepmnoabl NOKOA.
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