PazpaboTanHbiii 1a00paTOPHBIN CTEH NMPEIHA3HAYCH NJIsi BBHIITOJHCHUS HAy4-
HO HUCCIIE0BATENIbCKON U yueOHOM paboTe CTYIEHTOB.

JI1st onTUMU3AIMU MPOIEcca PETYIUPOBAHUS BIAKHOCTU B JAIbHEHIIEM CUU-
TaeTcs Leaecoo0pa3HbIM 100aBUTh B KIIMMaTHUecKyto kamepy ACP temmnepatypsl.
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TEOPETHYECKHUE U OKCIIEPUMEHTAJIBHBIE UCCJIEAOBAHUA
BBICOKOTEMIIEPATYPHOI'O HCITAPEHUSA HEOJAHOPOHBIX
KAIIEJIb BOJbI

J.B. Auronos, I1.A. Ctpuxkak
ToMCKHN NONMTEXHUYECKAN YHUBEPCUTET
OHUH , ATII

BBeaenue. /{11 COBpEMEHHOTO MUpa AKTyaJIbHO TO, YTO BO MHOTUX CTPaHax, B
TOM 4ucie U B Poccuu, akTUBHO BHEAPSIFOTCS HOBBIE CUCTEMBI IOKAPOTYIIEeHU. [[ns
noBBIIIEHUS 3(P(HEKTUBHOCTH KOTOPBIX pa3paboTaHbl ClIEUATIbHBIE METOJIbI PaCIIbl-
JICHUS U NOJA4H KUJKOCTU B INIAMEHHYIO 30HY TOPEHHUSI: «BOISHON TyMaH», «TOHKO-
pacnbUIEHHAs BOJA» U «IapoBas 3aBecay» [1, 2]. B 30He ropeHus «TOHKOpACIbLIEH-
Has BOJIa» HAYMHAET MHTEHCUBHO ucHapsThes. [Ipoliecc mapoodpa3oBaHus MPOUCXO-
JUT HEMOCPECTBEHHO B OYare moskapa M pa3BUBAETCs 110 BCEMY 00bEMY HaJl 04aroM
ropenus. O0pa3yeTcsi 3alUTHBIN CIION Mapa, KOTOPBI OrpaHUYMBAET JTOCTYIl OKHC-
JIUTENS B 30HY IIJJaMEHHM, BCIEACTBHUE YETO OHO Moracaer. B kauecTBe 0OIHOTO U3 CHO-
co0O0B yIIy4YIllIeHHUs] THTEHCU(UKAIIMU UCTIAPEHUS Kalelb dKUIKOCTH MOXKET ObITh pac-
CMOTpPEHO J00aBJIEHUE B HUX TBEP/BIX BKIIOUEHU rpadputa [3-5].

Llenv oannoti pabomel — TEOPETUYECKUE U IKCIIEPUMEHTAIbHbBIE UCCIIETOBAHMS
BBICOKOTEMIIEPATYPHOI0 UCAPEHUSI HEOJHOPOJAHBIX KaIleJlb BOABI.

MartemaTu4yeckas MoJeJb M MeTOAbI pemieHus. [locTtaHoBKa 3a1a4n TEIO-
MacconepeHoca A UCCIEN0BAHMS UCIIAPEHNST HEOTHOPOIHBIX Kalleslb BOJbI 3aKIIIO-
yasachk B co3/1aHuu 2D Mo/eny Kariu BOJAbI ¢ BKIIOYEHHEM rpaduTa U MOJEIUpPOBa-
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HHH IIOTOKA BBICOKOTCMIICPATYPHBIX I'a30B, HAIPCBAIOIICTO 9Ty KallJIio. ITocTaBieH-

Has 3aJga4a sBJI1IaCh HCCTaHHOHapHOﬁ, IMOCKOJIBKY HCO6XO,III/IMO OBLIO OnpCaACINTDb

N3MCHAOIUCCSA BO BpEMCHH TCMIICPATYPHBIC 1 KOHICHTPAITMOHHBIC I10JIA.
HpOBGI[eHI/Ie TCIIOBOTI'O pacCcyuCTa BKIIIOYAJI0 HCCKOJIBKO 3TAIlOB:

1.

2.

Co3panue reomerpun Mojenu. Ha manHoM »Tame co3maeTcss MOJEb ISt
pacyeTa ¢ nomolibio noanporpammel Ansys Design Modeler.

[TocTpoeHue U HaCTpOKKa KOHEYHO-3JIEMEHTHOM ceTKU. CEeTOUYHbIN reHepa-
TOp Ansys MO3BOJSET CO3/1aTh ONTUMAJILHYIO B paMKaxX pellaeMou 3aaayu
PACUYETHYIO CETKY.

3agaHue TPaHUYHBIX YCIOBHM. MMmopTUpoBaHUWE KOHEUHO-3JIEMEHTHOU
CETKH, 33/IaHKM€ M HACTPOWKa TUMA aHan3a, ((U3NIECKUX CBOMCTB MaTepua-
JIOB, 33/IaHKE THIIAa pEIIaeMOl MPOOIeMbl, Ha3HAYCHHUE CPEebl MOJEINPOBa-
HUSl ¥ PACCTAHOBKA HAYaJIbHBIX M T'PAHWYHBIX YCJIOBHM YCTaHABIMBACTCS
pu oMoy periarenas Ansys Fluent.

3anyck peleHusi, MpOCMOTP M aHajiu3 pe3yJbTaroB. J[aHHBIE omepanuu
MPOBOJMINCH C TOMOIIBIO CIENHATBHOrO rpaduyeckoro uHrepdeiica,
BcTpoeHHoro B Ansys Fluent.

Pe3yabTathl M 00cy:kaeHue. B pe3ynbTaTe NpoBEICHUS YUCIECHHBIX PACYETOB
OBLITM TIOCTPOEHBI 3aBUCHMOCTH BPEMEH MOJIHOTO MCIAPEHHUs OJHOPOIHBIX Karelb
BOJIbI (puc. 1) U BpemeH pacraja (puc. 2) Kareib ¢ BKIIOYEHUSIMU TpaduTa OT TeM-
nepaTypsl BayBaembix razoB (T,=550-850 K). Iloka3zana ymgoBieTBopuTeIbHAs KOP-
PEIISALNS SKCIIEPUMEHTAIBHBIX ¥ YUCIICHHBIX UCCIIeIoBaHmi [3-5].

T., C
A

40 — =3 ===
N e 2 —m— 4 —=..= 6

T
I I
550 650 750 850

Puc. 1. BpemeHna moaHOTo MicmapeHus Tp OJHOPOIHBIX KaIleb BOABI OT TEMIIEPATypPhI
BJyBAa€MbIX Tra30B (PKCIIEPUMEHTAIbHBIC TAHHBIE U TEOPETUIECCKUE PE3YyIbTATHI):
1 — skcnepumedT (15 Mxi); 2 — mozens (15 mxi); 3 — skciepument (10 Mki);

4 —monensb (10 Mki1); 5 — sKCcTIepuMeHT (5 MKIT); 6 — MOAENb (5 MKI)
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6,5 4
5,5
45
3,5
25

1.5

550
Puc. 2. Bpemena pacrajia T HEOJHOPOIHBIX Kameilb BOJIbI OT TEMIIEpaTyphl BIyBae-
MbIX ra3oB: 1 — Mozens (15 mxi); 2 — skcniepumedt (10 mkin); 3 — moaens (10 Mki);

4 —monensb (5 MKI)

[Tonmydyennsie 3aBUCUMOCTH (pHC. 1) WUTIOCTPUPYIOT, KaK M MOKHO OBLIO
MIPEAIOJIOKUTD, C MIOBBIIIICHUEM TEMITepaTyphl Ta30BOM Cpe/Ibl HCTIAPCHHE BOJIBI MTPO-
HCXOIUT 00JIee MHTCHCUBHO. XapaKkTep HAaKJIOHA KPUBBIX HA pUC. | B IIEJIOM XOPOIIIO
KOPpPEIUpyeT C IKCTICPUMEHTAIBHBIMU TaHHBIMHU, a TIPH TOBBIMICHUHA TEMIIEPATYPHI
razoBoil cpenbl (T>750 K) pasHOCTh MEXIy IKCHEPUMEHTAIbHBIMU U TEOpETUYE-
CKHMH 3HAYCHUSAMHU BPEMEH CYIIECTBOBAHMS CTPEMHUTCS K HYJIIO.

3akiouenue. PaspaboTaHHas mMaremaThuecKass MOJEIb U PE3yJIbTaTbl YHC-
JICHHBIX UCCIIEJIOBAaHUH SBIAIOTCS (PyHIaMEHTaIbHOM OCHOBOM Pa3BUTHS MPOTHOCTH-
YEeCKOT0 ammnapara Jyuisi pacdeTa XapakTepUCTHK UCTIApPEHUs Kareidb BOJBI C TBEPIbIM
BKJIFOYEHHEM B Ta30BbIX cpeax. Y COBEPIICHCTBOBAHUE MOJIEIN C YYETOM JKCIEPH-
MEHTAJIbHBIX JIAaHHBIX TTO3BOJIUT MOBBICUTH YP(EKTUBHOCTH MEPCTIEKTUBHBIX BBHICOKO-
TEeMIIepaTyPHBIX Ta30MapOKaNeIbHBIX TEXHOJIOTUH B 00JIACTH TIOKAPOTYIIICHUS.

Paboma svinonnena npu gunarncosoii noodepowcke epanma Ilpezuoenma Poc-
cutickoul @edepayuu (M/[-1221.2017.8).
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ABTOMATHYECKASI CHCTEMA KOHTPOJIS1 U YIIPABJIEHUA
INETPOTEPMAJIBHOU CTAHIIMH

J.W. JlaTHUKOB

ToMCKUI MOJIMTEXHUYECKAN YHUBEPCUTET
OHUH, ATII, rpynna SbBM6/]]

Cy1iecTBeHHBIE OOCTOSITEILCTBA M TEHJCHIIMM Pa3BUTHSI SHEPTETUKHU IO3BO-
JIAIOT TMPEAIOI0KUTh, YTO B EPBOU MOJOBUHE X XI B. HAUHETCSA aKTUBHBIN MEPEXO]
Ha HETPAIUIIMOHHbIC UCTOYHUKH dHepruu. HedTh, yroyib, NpUupoaHbIA ras3, roprouue
CJaHIbI U MPOJYKTHI UX MEPEepabOTKU MPAKTUUECKU OYAyT UCKIIIOYEHBI U3 AHEPIeTHU-
YECKOT0 HCIIOJIb30BaHUsA. DHEPreTUYECKUI aroKaIuICcuc He 3a ropamu — B EBporie
ero xkayt k 2030 — 2040 rr [1].

Ha nmannbiil MOMeHT B Poccuu rpynmnoi poCCUMCKUX YUEHBIX U CIIEIUAIINCTOB
pa3paboTaH MHHOBAIIMOHHBIN MPOEKT «Pa3BuTHe neTpoTepMalibHON dHEepreTuku Poc-
cun». IIpoeKkT OCHOBaH Ha W3BJIECUYECHUM WU UCIIOJb30BAHUU TEIUIOTHI, aKKYMYJIHUPO-
BAHHOU B «CYXHMX» TOPSYMX TOPHBIX MOPOJIAX 3€MHON KOPHI C LIETBI0 BHIPAOOTKH Ha
€€ OCHOBE MOCTOSIHHBIX, SKOHOMHUYECKHU JOCTYMNHBIX JJIEKTPOIHEPTUM U Temja JJis
CTAOMJIBHOTO O0ECTeUeHHs] OTIAJICHHBIX, MAJOOCBOCHHBIX W HHEPTrOACHUIIUTHBIX
paiionoB Poccuu. OCHOBHBIMU MPOOJIEMaMH Pa3BUTHS METPOTEPMATIBHBIX CTAHIIMMI B
Poccun siBnisieTcst TOpOroBU3HA, yCTapeBIINE TEXHOJIOTUM OypeHHsi, OOJIbIIOE KOJIU-
YECTBO HEBO30OHOBJISIEMBIX MCTOYHUKOB PHEprur. MUpoBasi SHEpreTuka B HACTOS-
1Iee BpeMs B3sIa KypC Ha MEPEXOJ K PAIMOHAIIBHOMY COUYETAHUIO TPAAUIMOHHBIX U
HOBBIX HCTOUHUKOB YHEPIUHU.

B 0CHOBHBIX MPOM3BOACTBEHHBIX (DOHIAX CTOUMOCTh CKBAXKHUH cOcTaBisieT 70—
90%. I'myOuHa CKBa)XUH OMpEAENsieTCs] NIETPOTEPMAIbHBIMUA YCIOBUSMU U TpeOoBa-
HUSMH TIOTpeOuTeNns B 3HepreTuke. (s HyK1 TernocHaOXeHus: Heooxoaumasi TIry-
OWHa CKBa)KMH HAa BCEH TEPPUTOPUHU CTPAHBI JICKUT B Tipeaenax 3—4,5 KM U He Tpe-
BBITIIACT 5—6 KM. BbIpaOoTKa 3JIEKTpOIHEPTUH B MIMPOKUX MAcIITabax BEPOSITHO TO-
TpeOyeT CO3MaHus MUPKYISIMOHHBIX CHCTEM CO CKBOXHMHAMU Ha TiyOumHe 7-9 KM.
Temneparypa TEMIOHOCHUTENS JUIsl HYXJ >KAJTUITHO-KOMMYHAJIBHOTO TEIUIOCHA0Xe-
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