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BBIIIUCKA U3 ITPOTOKOJIA Ne 10-2023
3aceaHus Y4eHoro coBera MMHcTHUTyTA

r. HoBocuOupck 22 nexabps 2023 r.

CJIVIIAJIN:  coolimieHue TIIABHOTO HAy4YHOTO coTpymnHuka 1.¢.-m.H. [llapsimoBa O.B. o BbIToNHEHUN
JONOJTHUTEIBHOTO  3Tama  (yHJaMEHTaJIbHbIX HAy4YHbIX HCCIEJOBaHMH IO  TeMe:
«DyH/IaMEHTaJIbHBIE HCCIIEAOBAHMS MPOIECCOB TOPEHUs M JETOHALMU MPUMEHHTENIBHO K
Pa3BUTHIO OCHOB 3HEProTexHojioruil» — KpynHbI HaydyHBIM NPOEKT MO NMPUOPUTETHBIM
HAMpaBJICHUSIM HAayYHO-TEXHOJIOTMUECKOTO pAa3BUTHs B paMKaxX IOJIPOrpPaMMbl
«DyHIaMeHTaJIbHbIE Hay4yHble HCCIENOBAaHUSA IS JOJTOCPOYHOI'O DPa3BUTHUS U
obecrieueHnss KOHKYPEHTOCIMOCOOHOCTH OOIIeCTBA M TOCYNapCTBa» TOCYIapCTBEHHOMN
nporpammsl Poccuiickoit @enepannn «HaydHo-TexHomornueckoe passurue Poccuiickoit
Oenepanun» mo CornameHuio o mpeaocTaBieHru rpanTa oT 29.09.2020 Ne 075-15-2020-
806 (PykoBoaurens mpoekra — akagemMuk PAH Mapkosuu J[.M.).

DyHaaMeHTaIbHbIE HAYYHBIE MCCIIEN0BAaHUS BBINOJIHAOTCA KoHCOpuuyMoM B coctase: T CO PAH,
NXKI" CO PAH, UTIIM CO PAH, UI'nJI CO PAH, HT'Y, TI1VY, IB®Y, MI'Y, OUBT PAH, ®ULl XD PAH.
3a otuetHbii sran UT CO PAH (rpanTomoiydarenb) W COUCHOIHUTENAMHU (YYaCTHUKM KOHCOPLMYyMa)
paboTh! BBINOIHEHHI B MOJHOM 00bEeME B COOTBETCTBUM ¢ TexHH4YecKUM 3ajaHueM u [lnaHom-rpadukoM Ha
2023 rox. JlocTUrHYTHI ¥ IPEBBILIEHBI BCE NIOKa3aTeNy, ycraHoBieHHble B Cornamenuu Ha 2023 roa. B 2023
rojly HOJTy4YeHbI 3aIUIaHUPOBaHHBIE Pe3yIbTaThl (PyHIaMEHTAIbHBIX UCCIIEJOBAaHMIA:

1. Ha ocHoBe m3MepeHUil MOJBHBIX JI0JI€ll PEareHTOB, OCHOBHBIX M KIIIOUEBBIX IPOMEXKYTOUYHBIX
IPOAYKTOB B JIAMHHApHOM IUIAMEHH TIpelBapuTenbHo nepeMemanHbix cmeceid CHa/H2/O2/Ar  mpm
kodddunmente n3bpiTka Toruea ot 0,8 mo 1,2, mone Bomopona 0—100% u maBnenun 1-5 atm paszpabortan
COKpAILEHHBIN U KOMIIAKTHBIA XMMUKO-KHUHETUYECKUE MEXAHNU3Mbl TOPEHHSI METAHO-BOAOPOIHBIX TOIIIMBHO-
BO3AyHIHbIX cMmeced. C HCHoNb30BaHMEM METOJOB IMAHOPAMHOW ONTHYECKONM IUArHOCTHKH OIPECIICHBI
napaMeTpbl KpYIMHOMACIUTAOHBIX KOTE€PEHTHBIX CTPYKTYp M IyJdbCallMil B MOJEIbHOM BUXPEBON Kamepe
cropaHusi, 000CHOBaH HOBBIN MMOJIXOJ K MOJABICHUI0 TEPMOAKYCTHYECKHX MYNIbCAlUi B KamMepax CrOpaHus
ra3oBbIX TypOuH. [lomydeHs! qaHHbBIE O BIMAHUU pa30aBlIeHUs METaHa BOAOPOJOM Ha CKOPOCTh 0Opa30BaHUS
panukana CH npu ropeHun CTpyil IepCHEeKTUBHBIX TOIUIMBHBIX CMECEN.

2. DKCNEpUMEHTAJIbHO M YHCICHHO HCCJIEJOBaHbI YCIOBHS CaMOBOCIUIAMEHEHHs CMecel BOaopoJa C
METaHOM IIPU HUMITYJIbCHOM HCTEYEHUH M3 EMKOCTH BBICOKOTO AABJICHHMS B aTMmocdepy, A pa3iuyHbIX
YCIOBUM HCTEUEHMs OINPENENIECHbl KPUTUYECKME KOHLEHTpAllMM MeTaHa B CMECH C  BOJOPOJIOM,
o0ecreunBaoe CaMOBOCINIAaMEHEHUE MIPY 33/1aHHOM JIaBJIeHUH. BriepBble NOTydeHbl 3KCIIepUMEHTAIbHbIE
JAHHbIE O CaMOBOCIIAMEHEHHHM METAHO-BOAOPOJHONW CMECH MpHU €€ MCTEYEHUM IOJ BBICOKUM JIaBICHUEM.
[Toka3aHo, YTO KpPUTHYECKOE NaBJIEHHE, O0eCHeuMBalollee CaMOBOCIIAMEHEHHE, 3aBUCHUT OT HayaJbHOU
TeMIIepaTypbl CMECH U XapaKTEPUCTUK AuadparMbl, OTAESIAIOLEH CMECh OT OKPYKAIOIIEH CPebl.

3. IlosryueHsl ¥ MpOaHAIU3UPOBAHBI FA30INHAMUYECKHE U SHEPTETUYECKHE NTapaMeTphl BOJIH TOPEHUS U
neroHanuu B roprounx cuctemMax CHs—H>—O2—N2 mpu n3MeHeHHM Ha4aabHOTO JaBJICHHS, TEMIIEPATyphl U
COOTHOILICHHS KOHIEHTPAIIUU TOIUIMBHBIX KOMITOHEHTOB. M3MepeHHbIe mapamMeTpsl AETOHALMN HAXOIATCS B
XOpOIIEM COOTBETCTBUM C pe3yiabTaramMu pacu€roB. [loka3zaHo, 4YTO MNpH MpeIBAapUTEIILHOM Harpese
O00C/THEHHBIX TOPIOYMX CMECeH KpUTHYECKash SHEepPrus HWHUIMMPOBAHUS YMEHBIIAETCS HA HECKOJIBKO
HOPSIIKOB. B yClI0BUAX OrpaHUUEHHOIo KaHaja I0Ka3aHo, YTO aKyCTUYECKOE BO3AECHCTBHE HA MPOLECCH! IPU
OKHUCJICHUM ME€TaHa B IOTOKE IMPOAYKTOB CrOpaHUs BOAOPOJA IO3BOJISET IOBBICUTH IOJHOTY CrOpaHHs
npupoHoro ra3a Ha 30%.

4. TTocTpoeHb! KapThl PeXUMOB AU (HY3MOHHOTO TOPEHUS BOAOPOAA B IIMPOKOM JMANA30HE CKOPOCTH
UCTEYEHUsI B aTMoc(epy M3 OCECUMMETPUYHBIX MHUKPOCONEN ¢ MOIKUIOM BOJIM3M cpe3a COIula WM Ha
yIaJeHUH, IPH KOTOPOM B OTCYTCTBHME HArpeBa COIUIA PEau3yeTCsl CBEPX3BYKOBOE HMCTEUYEHUE U MOIHATOE

1aMs; IIOKa3aH TUCTCPE3UC PCKUMOB TOPCHHA IPHU YMCHBIICHHMM MW TIOBBIIICHHM CKOPOCTH HCTCUCHHA
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BOJIOpPOZa B 3aBUCUMOCTH OT MeCTa BOCIUIAMEHEHHsSI MMKpPOCTPYH; BIIEPBbIE IIOJIYUYEHBl JaHHBIE O
XapaKTepUCTHKax (pakena, CO3/1aBaeMOr0 JBYMsS MHKPOCTPYSMH BOJOpPOJAA TPH COOCHOH W HAKIOHHOU
KOMIIOHOBKE MUKPOCOIIEJI U pa3HON CKOPOCTH UCTEUCHHUS.

5. CymecTBeHHO pacuipeHa 0a3a JaHHBIX IO 33J€p)KKaM BOCIUIAMEHEHHUS YIJIEBOJOPOIHBIX TOILIHB
(Ha mpuMepe H-TIEHTaHA) B MPHUCYTCTBUM (DYHKIIMOHAJIBHBIX TPHUCAJOK U DHEPreTHUYECKHX J100aBOK
(MOHOMETHIIAaHWJIMH, HM-OKTaH, 3TaHOJ, u300yTaHoin). IlodydeHsl HOBbIE JaHHBIE 1O BOCIUIAMEHEHHUIO WU
TOPEHUIO METAHO-BOJOPOAHBIX CMECed C YIJIepoJa-HEeUTpaJbHBIMH J100aBKaMu (METaHOJ, AMMETUIIOBBIN
3¢up) B IHMPOKOM [HANa30HE COCTaBa, TEMIIEPATyphl W IaBJICHHsS NPHUMEHUTEIHHO K YCIOBUSAM KaMmep
CrOPaHHUS.

6. Ilomy4eHbl 3aBUCUMOCTH MTOKa3aTele CKUraHus JU3EIbHOIO TOIUIMBA OT PEXUMHBIX IapaMeTpOB B
YCJIOBUSIX MOBBILIEHHOTO JIABJIEHUS IPU BIIPHICKE NEPErpeToro BOJASHOIO Iapa B 30HY FOPEHUS MOJCIIbHOU
KaMepbl CrOpaHusl Ta30TYpOMHHOTO THIIA, ONPENENICHBl PEKUMBI YCTOHYMBOTO TOPEHUs, 00eCleunBaronne
BBICOKYIO ITOJIHOTY CTOPaHUS U CHHKEHUE COJAEPKAaHUS OKCHJIOB a30Ta B IIPOAYKTAX Cropanus B 2-3,5 pasa 1o
CPaBHEHHIO C HU3KOOMHUCCHOHHBIMU aTMOC(EPHBIMU TOPEIOYHBIMU YCTPOHCTBAMH.

7. B pe3ynbTrare KOMIUIEKCHOTO HCCIEA0BAHUS XapaKTEPUCTUK KOMIO3UIIMOHHBIX JKUIKUX TOIUTUB (Ha
OCHOBE TPAJULMOHHBIX YIJIEBOAOPOJHBIX TOIUIMB M MPOU3BOJACTBEHHBIX OTXOOB C Pa3JIMYHBIMU FOPIOYHMHU
N00aBKaMH PAacTUTENIBHOIO IPOUCXOXKICHHSA) M IPOLECCOB pAacCIOEHUs, INepeMeIlIUBaHMs, HCHapeHus,
TEPMUYECKOTO DPA3JIOKEHHS, Ta3u(PUKALNKU, PACHBbUICHUS, 3Q)KUTAHUS U TOPEHHUS ITHUX TOIUIMBHBIX cMecei
chopmupoBaHa oOImupHas 6a3a JaHHBIX JJIS NEPCHEKTHUBHBIX TEXHOJOTHH HCIOIb30BAHUS KOMITO3UIIMOHHBIX
JKUJIKUX TOIIMB B KOTJIOarperaTax U KaMepax CropaHus CUJIOBBIX YCTaHOBOK.

8. Ha ombITHOIM yCcTaHOBKE peaqn30BaH PEXHUM CTAOMIBHOTO BOCIUIAMEHEHHWS YTOJIbHOW TBUIH C
UCTIOJIb30BAaHHEM PAJAMAMOHHBIX TOPEIOYHBIX YCTPOHCTB C (DMIIBTPALIMOHHBIM TOPEHUEM Ta3a B MOPHUCTHIX
mnactuHax Ni-Al, oGeclednBarOIMX yuelbHYI0 TEINIOBYI0 MOIIHOCTH 10 500 kBT/M2 comocTaBHMYyIO C
YCIOBHUSIMH TOIIOK YTOJIbHBIX KOTJIOB. [Toka3zaHa mepcneKTUBHOCTD UCIIOJIb30BAaHUS PaJHallUOHHON TOPEIKH B
kadyectBe 3¢pdexruBHoro MK-uzmyqarens. IlonyueHs! 1aHHbIE O CHMXKEHMU TEIUIOBOM HArpy3KM Ha CTEHKHU
LIUKJIOHHO-BUXPEBOM KaMepbl CrOPAaHUs ¢ U3MEHSIEMONU reOMETPUEN TaHTCHIIMAJIBHBIX BO3AYLIHBIX COIEN MPH
TOPEHUH METaHa BO BPAILAIOLIEMCS BO3AYIIIHOM IIOTOKE.

9. Pa3paboraH 1 anpoOUpOBaH alNrOPUTM, OCHOBAHHBII Ha CBEPTOYHBIX HEHPOHHBIX ceTsX. [lokaszaHo,
YTO Ipe/UlaraéMblii MOAXOJ YCKOpsSieT pacueThl M 00ecledrBaeT XOpOIIYIH0 TOYHOCTb IPH MPOBEICHUU
JOTIOJTHUTENBHBIX HWTEpalii CTaHAApTHBIMH MeTonamMu. OOOCHOBaHAa TEPCHEKTHBHOCTb MPUMEHEHHUS
rMOpPUIHBIX  YHMCIEHHBIX METOJOB IpPH  pEIIeHUH 3aJady  CYNEpKOMIBIOTEPHOIO  MPEAUKTUBHOIO
MOJIETUPOBAHUS JUIsl IPAKTUUECKUX MPUIIOKEHUI.

Ha ocHOBe pe3ynbTaToOB CpPaBHUTEIBHOTO aHajIM3a METOMOB MAIIMHHOTO OOYYEHHUs IpeaokKeHa
HellpoceTeBasi MOJIENb, MO3BOJISIONIAS C BBICOKOM TOYHOCTBIO ONPEAEIUTh aHOMAJIMU B pabOTe TOIJIMBHOU
CHCTEMBl aBHAJBUraTelNs, Npeaynpexjaas O MPeAOTKa3HbIX M aBapUHHBIX COCTOSHHMAX TIa30TYpOMHHBIX
JBUTATEJIEH.

10. YucnenHHoe MOJETUPOBAaHME HA OCHOBE JE€TAJbHOM XUM.KMHETHKH II0Ka3ano, 4To J00aBKa
OIpEEIEHHOr0 KOJIMYECTBA MEPOKCHUIA BOJOPOJA U TEIHsl B CTEXMOMETPUYECKYIO BOJOPOIHO-BO3AYIIHYIO
cMech O0ecreynBaeT 3HAYUTENIBHOE CHI)KEHHE TEMIIepaTypbl IMPOAYKTOB NETOHALMM HPU COXPAaHEHUU
BBICOKOH JIETOHAIIMOHHOW CHIOCOOHOCTH cMecu. OnpesiesieHbl yCI0BUsl MHULIUUPOBAHUS J€TOHALMU yIapHOI
BOJIHOM, Ma/Ialoliel Ha CTEHKY, epe]l KOTOPOU PacIooKeH ClI0i ropioyeil CMeCcH MOBBIIICHHOHN MJIOTHOCTH.
[TokazaHno, uTo 3¢ PeKT POKYCHPOBKH BOJH AECTOHALMN MHOTOKPAaTHO YCHJIMBAET JIOKAJbHOE JAWHAMHYECKOE
BO3/ICIICTBHE HA CTEHKY 10 CPABHEHMIO CO CJIyYaeM IUIOCKOTO CJI0sI TOPIOYEro rasa.

11. Peanu3oBaHbl peXUMBI HEMPEPHIBHOW MHOTO(PPOHTOBOHM JETOHALMM ABHAIIMOHHOTO KEPOCHHA C
HArPETHIM BO3yXOM B MPOTOYHON KOJIBIIEBOM Kamepe cropanus (d=0,5 M) mpu Cy)KeHHH BBIXOJIHOTO CEYCHUSI
U npodmwirpoBaHun KaHana. OnpeneneHsbl KOHCTPYKIUH, 00eCeYrBarOLIie BbICOKUI YAEIbHBIH UMIYJIbC U
pacmpenne obnactu cymectBoBanus HMJl (1m0 MHMHUMambHOMY YIENBHOMY pacxoay BO3AyXa H
MaKCUMaJbHOMY KO3 ¢uuueHTy u30bITka roproyero). Ha ocHOBe 4MCIEHHOrO MOJEIMPOBAHUS PEKHMOB
MHOTOr0JIOBOM BpaIalOUIeiicsl AETOHALMM CTEXMOMETPUYECKON IMPOMAHO-BO3AYIIHOM CMECH B KOJBLEBOM
3a30pe MEXIY IJIAaCTUHAMU YCTAaHOBJIEHO, YTO MPHU JaBJIE€HUH TOPMOKEHHUSI HUKE KPUTHUECKOTO MPOUCXOTUT
CPBIB JIETOHAIIMOHHOTO pexuMa. [loaydeHs! TAroBbIe XapaKTepPUCTUKH YCTPONCTBA NP Pa3HOM YHCIIE BOJH U
B 3aBUCHMOCTH OT IIapaMETPOB TOPMOIKEHHUS.

12. DKCHepUMEHTAJIBHO W YHUCIIEHHO OIpEAENEHbl MapaMeTpbl U YCIOBHS Iepexoja TOpPEeHHs B
JETOHAIMI0 B TOJYOTpaHMYEHHBIX IIEJNEBBIX KaHallaX C pa3/lelbHOW NOoJavyel TOIIMBAa U OKUCIIUTEIS.
[Toka3zana BO3MOXHOCTb COKpAIIEHHUS MPEJJIECTOHAMOHHOIO pAacCTOSIHUS M paclIMpeHHus OeqHOTro
KOHIIeHTpanonHoro npenena [/l nmpu yBenwueHUM MJIMHBI CHMPAJIEBUIHOTO y4yacTKa JETOHAIMOHHOM
TpYyOBI.
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[lony4eHHsIe pesynbTaThl COOTBETCTBYIOT TEXHMYECKOMY 3alaHMIO M ImaHy-rpaduky Ha 2023 rox, -
Pa3BUTBI H3MEPUTETEHEIE METOAUKH, CO3aHBI yCTAHOBKH, IIPOBEAEHE] SKCIIEPHMEHTANBHEIE U TEOPETHIECKUE
MCCIIEIOBAHNS (DPU3UKO-XMMUYECKUX IIPOLECCOB. Pe3yibTaTel QyHAAMEHTANBEHEIX UCCIISIOBAHME OBNANAIOT
NPUHLIUITHAIBHON HOBU3HOM M 3HAYMMOCTBIO, BHOCST BKJAJ B MHPOBYIO HayKy B OONACTH HCCIIEIOBAHUSI
TOpeHUsl W HETOHAIUM (MEXaHHKa pearupylomux cpel, TeIIo(u3uKa, XMMHUYecKas KHHETHKa), OHH
OpI/IeHTI/IpOBaHBI Ha pasBUTHE TEXHOJNOIMH, B TOM YHCJIC HAa COBEPIICHCTBOBAHHME JHEPIOyCTAHOBOK,
ABUTaTeNet, MOBBIIEHHE TEXHUIECKOH U SKOJIOTHYECKOH, GesomnacHocTH, obecTiedeHre TeXHOMOTHYECKOT0
CYBEPEHMTETA U PEANTU3ALIHIO IPHOPUTETOB HayYHO-TEXHONOTMYECKOTO pa3BUTUS PocCHHCKOM Denepauyuu.

IIOCTAHOBWJIM:  Hayuno-uccnegoBatensckyro paGoty mo Teme «@DyHIAMEHTANBHBIE HCCIENOBAHUS
IPOLECCOB TOPEHWS W JOETOHALMM NPUMEHHUTENBHO K  PasBUTHIO OCHOB
SHEPIOTEXHONOTHI» Mo COralleHHI0 O MpemocTaBlieHund TpanTa oT 29.09.2020
Ne 075-15-2020-806 (sram 2023 r.) cuMTaTh NOPUHATON U BEIIOJHEHHOW B
beaHOBHCHHBII/I CPOK B MOJIHOM COOTBETCTBHHU C YCHOBUAMH TpeOCTABICHHA IPAHTa.

[Ipencenatens YueHoro coseta %

akagemuk PAH JI.M. MapkoBuy

VYueHEIH cekpeTaph
K.Q.-MH M. C MaKapOB
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