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B CBEPX3BYROBOM COIIJIE
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B macrosmeir paboTe ¢ mOMOIBI0 METOAA perucrpanun HHPPAKPACHOTO H3IYICHUS U3-
MepeHa KouefareabHAas TEMIEpAaTypa aHTUCHMMETPUYIHOTO THIA KoueGaHWH (Vg) MOIEKYIE
CO- Ha BHIXOfe CBEpX3BYKOBOTO comia. I[Ipu revennn HepasGaBIeHHOTO YTIIEKHUCIOTO rasa
B comLe HAGIIONATIOCH 3aMOpaKHBAHME Vg-THIA Koxebadmii. KonebarerpHas TeMmeparypa
T OpH BTOM CYIIECTBEHHO MPEBHINAJNA MOCTYHATEIbHY0. Ha OCHOBAHUHM CPABHEHWS 3K-
COepHMEHTAJIbHEX Pe3yIbTaTOB C PACIETOM MOJKHO CHEJIAThH 3aKII0YeHHe, ITO KoaebaTeinb-
Has pesaxtuBanusa moiexyn CO. mporexaer B 3—5 pas Gnicrpee, 4eM BO30YIKIeHHE Kole-
6aHMi npH HarpeBe B yAapHOil BoxHEe. Bce SKCIepUMEHTH BHIIOJHEHH IPU CIELYIUX yC-
JIOBHAX: MAKCHMAaJbHOE pacmupenue rasa B comie A / A, = 115, numanason remmeparyp
1900—2400° K, nmanason paBiaenuit 1—17.5 amx.

1 pacueToB HEPaBHOBECHOI'O TEIGHWS PENAKCUPYIOMEro rasa B COILIAX
W CTPYAX HEOOXOMWMO 3HATH BEJWIWHBI BEPOATHOCTeHl oOMeHa dHEPTUH WIIH
BpeMeHa KoJjebGaTedbHON nesakTuBarmuud. OCHOBHBIM HMCTOYHUKOM KOJIHIECT-
BEHHBIX CBeIeHHU 00 BTUX mapaMeTpax sIBISETCsS DKCIepWMeHT. Tarkue sKc-
MePUMEHTH, KAaK NPaBUJIO, OPOBONATCA B YCJIOBHUAX, OTIMYAIMUXCA OT yC-
JOBHII MPOTEKAHUsI OPOLECCOB B COIJIAX M CTPYSIX: B ONBITaX M3ydaercs aubo
BO30yIKeHe MOJEKYJI B YAapHHIX BOJHAX, AIU00 KojJebaTejbHAs [e3aKTUBA-
¥ MOJIEKYJ mOCJe Pe30HAHCHOTO Ja3epHOro Bo30ysxmeHus. I[as gsyxaToMm-
HEIX MOJIEKYJ IIOKa3aHO, 9TO BpeMs KoJe6aTeJIbHON [e3aKTUBANUN T MPHU OX-
JaKIeHUN NPAKTHIECKHM COBIAflaeT C BpeMeHeM Kole0aTelbHOTO BO30Y:Ke-
Hus T, |1, 2]. PesyabraTel 5KCIEPUMEHTOB 0 U3MEPEHUIO T B COIIAX YAaPHBIX
Tpy6 mus Moleryxsl azora [3], rae T, / v = 15, orasamuch omuGounsMu [2].
ITpegnonaraemoe B [3] BrusHMe aHrapMOHMYHOCTH He MOKET O6BACHUTH 3HA-
YUTEIBHOrO PA3IMIuS MeKAY T, U T [¢]. HonudecTBeHHbIe CBeJleHHUS 0 KUHEe-
THKe KoJe6aTeJIbHOH MEe3aKTHBANUU B OXJAKIAIOIMUXCS MOTOKAX MISA TpeX-
ATOMHBIX MOJIEKYJ HPAKTHIECKH OTCYTCTBYIOT. OJKCHOEPUMEHTH C JIa3epPHBIM
B0O30Yy:K/leHIEM He pemaloT 3afadd, IMOCKOJBKY B BTOM CIydae XapakTep BO3-
OY’KIeHUS CYIMECTBeHHO OTIMIAETCS OT TEIJIOBOTO W PACIpEeIeNeHHe MOJIEKYJI
0 YPOBHAM OPH BO3OY)KICHWH 3HAYUTEIBHO OTKIOHAETCA OT GOJBIMAHOB-
ckoro. CymecTByeT HeoOXOAHMOCTH HEMOCPEJCTBEHHOTO M3MEPEHWUs Xapak-
TEePUCTUK HPOLecca Je3aKTUBALNMM KOJeOaHWH TPEeXaTOMHBIX MOJIEKYI B OX-
JKIA0MEMCS MOTOKe. JTO OTHOCUTCS K WMCCIEOBAHUIO IIPOLMECCOB B yrie-
KUCJIOM rase, ABJIAIOMEMCS OCHOBHOW KOMIIOHEHTHOW CMeCH, MpUMEeHseMOil
B MONIHBIX Ta30IMHAMHYIECKHUX Ja3epax.

B nmamnoii paGoTe mpoBefeHO SKCIEPUMEHTAIBHOE HCCIEIOBAHIE IIPOLECCa
KoNe0aTeJIbHOM Me3aKTHBAMUE MOJIEKYJ YIVIEKHUCIOTO Tas3a, KOTOPHIA BHITE-
KaeT W3 COILIA, YCTAHOBIEHHOTO B TOPIE yAapHO# TpyGe. B omeitax mameps-
JuCh KolebaTeabHasI TeMmeparypa vg-tuna Kojxebanwit CO, Ha BEIX0/e COIJIA
(MeTomoM permcrpanuu WHPPAKPACHOTO H3IYIEHUsI), HAJAIbHOE [aBJIeHUE
rasa ¥ CKOpPOCTh majaiomeil ymapHoil Bosubl. OCTajbHbIE BEJIUIWHBI BEIIIUC-
JAMACH B NPEANOJOKeHWM OJHOMEPHOr0 TeYeHWsI rasa B yEapHOW TpybGe &I
-COILIE.
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1. JKCcHepUMeHTH N0 UBYYEHWI0 KONeGATeNbHON Me3aKTUBALUU YIIeKWC-
JIOTO Ta3a OPOBOJWINCH HA OAHOAMAPpArMeHHOH ymapHOil Tpybe Kpyrioro
CcedeHUA ¢ BHYTpeHHUM jguameTpoM o0 wmsu. B KaMepe BEICOKOTO JaBjeHMA M-
Hoit 0.8 wm mpUMeHSAICA BOAOPOJ, IeJiWil W apTOH WU CMech ATHX T'a30B, B3f-
TEIX U3 CTAaHAAPTHHIX OaJlioHOB. [lAuHa KaMeps HU3KOro maBieHHA 4.5 M.
B Topue KaMepE HU3KOTO JaBJeHWA YCTAHABJIUBAIOCH COIIO, 4 32 HUM — 6aK
obpemom ~ 150 . OTrauka Tpy6sl M 6aKa OCYIeCTBAAIACH HOPBAKYYMHEIM
HacoCOM 0 0CTaTogHOro naBienusa 2-10-2 mm pr. cr. Harexanue tpy6u Bemes-
CTBUe HeJ0CTaTOUYHOH repmermaarnuu He npesomiano 21072 mm pr. cr.; Ha-
ganxbHOe paboduee maBimenme rasa Boine 10 mac Pr. ¢T. U BpeMs DKCIePHMEHTA
Mocie OTKAYKM TPYOH He MPeBHIIAN0 O Mmun. VIccaemyeMplil yriaekucasii ras
fpajica U3 cTaHRAPTHHIX 0AJIOHOB W OCYIIAJCA B CIeNUAJIbHOM GaKe CUIUKA-
rejxeM, Tjle OH HAXOAWJICSA B TeUeHUe TPeX CYTOK, MOABEPrasch NMPUHYIUTENb-
HON IIUPKYJIAIUN.

Jnsa yopomeHns npoie ypsl epexofa OT U3MepeHU B COIIe K TAPUPOBKeE
110 U3JIYYeHHI0 B y/lapHOU BOJHE IPH OJTHON U TOH 7K€ CUCTeMe PeruCTPALuu COll-
70 GELIO M3TOTOBJAEHO B BUJe IMIINHAPUIECKON BCTABKY B KaHAM YIapHOU TPy-
OBl TaK, YTO YCTAHOBKA COILTA OCTABJIAIA HEM3MEHHON CUCTeMY PerucTpamui.
Huadparma B ropie TpyOB mepem BXOIOM B COILIO OTCYTCTBOBaja. HeoOxo-
JUMoe HadaJbHOE AABIEHUE HA BXOJE Py U BHXOAE p_ U3 COIIA IOIIEPKHU-
BAJOCh 3a CYeT MOBHIINEHUS [ABJIEHHUA NPU OTPaYKEHWH yAapHONl BOJHEL OT
Topia TpyOBl p;/p;, a TakKe 3a CUET MOUOJHHUTEIHHON HEIpPepHIBHON IIPO-
Ka9K! UCCIeAYeMOTo Ta3a depe3 COIIO Hepef 9KCIePHMEHTOM.

Il KOHTPOJBHBIX DKCIIEPUMEHTOB UCIIOMb30BATOCH IIOCKOE KIAMHOBUTHO®
COIJIO ¢ MOJHBIM YIJoM pactBopa ~ 9° u orHomenuem miaomfageii A / A. =
— 16 (A ¥ A. — NIOMATN BHXOTHOTO0 U KPUTUYECKOTO CedeHUil coIta).
WNsmepenus mokasanu, 910 TedeHme YTIACKUCIOTO Ta3a B TAKOM COTLJIe 0CTAeTCS
PaBHOBECHBIM B lMana30He 3HAYEHUI TeMIEepaTyphl ra3a mepej BX0J0M B COTLIIO
T, — 1500 —2600° K u maBnenus p, = 2.5 —27 amm. 37ech u B JaJbHERIIIEM
npuHEManoch, ato I'y = T, U py = p<. T. €. mMapaMeTphl rasa 3a oTpPa;KeHHOMH
yIapHoil BOJNHOH COBmAMAJH C mMapaMeTpaMU rasa mepel BXOIOM B COILIO,
HECMOTPsI Ha «Pa3gBOEHUE» OTPAKEHHON YRNapHON BOJHH, KOTOPOE 3aMeTHO B
yrierucaoM rase. Jlasa modydeHUs KoJsebaTelbHO-3aMOPOKEHHOTO HepaBHO-
BECHOTO TeYeHUsS YIVIEKUCJIOro rasa OBIIO MCIOIb30BAHO OCECUMMETPUTHOE
npPoPUINPOBAHHOE COIIO C TOIKOM MOBOPOTA B 00JACTH KPUTHIECKOTO cede-
Husg. JlmamMeTp KPUTUYECKOro CeYeHUS B HTOM comie 2.34 e, HadaTbHBIR
MOJHBIA yrox pacrtBopa Gamaor K 60°, ammua comma 75 wmam, 4 / A. — 115.
KHouTyp M03BYKOBOTO yYIaCTKa COMIa COCTABJSI 9acTh OKPYKHOCTH C paguy-
COM, PaBHBIM AUAMETPY KPUTUYIECKOI'0 CeIeHUs.

Hasa perucrpanuu NHGPaKPACHOIO MBIYyYeHUS YTJIEKUCJIOro rasa W M3Me-
peHus roxe6aTeqbHOM TeMuepaTypsl vg-tuma roxebaumit CO, Ha BEIXOje U3
comna Gelma cobpana cxeMa, COCTOAMAA U3 QOKYCHPYIOIIMY 3epKaJl, MpUeM-
HUKA W3JIy4eHUA, COTNACYIOINEero 3JeKTPOHHOTO KACKaja M perucTpupyio-
mero ocmmiitorpada. IOCTHpOBKA CXeMB W MPOBepKAa IOCTOSHCTBA YyBCTBH-
TETHPHOCTH W YAaCTOTHHIX XAPAKTEPUCTHK KAaHAIa DPEeTrMCTPAlMK OCYINeCcTBIA-
JHUCH € MOMOMIBIO JOMOIHUTENBHOT0 MHYPAKPACHOI0O UCTOYHMKA M CBETOBOTO
MofyasaTopa. Pasperiaomas cmoco0HOCTh KaHaJla perucTpalun OTpaHudIu-
BaJach YaCTOTHOUM XapPAKTEePUCTUKON MpPUMEHSEMBIX JJIeKTPOHHBIX YCHIUTe-
Ieit u cocraBasana ~ 20 wmEcex.

CrnexTpanbHas YyBCTBUTEJIBHOCTH MCIOJIH30BAHHOrO B pabore ¢oTompH-
eMHUKa IIpocTUpaeTca oT 2 10 8.5 mkam. B sroit o6aacTu cuexkrpa Hamboaee HH-
TEHCUBHBIMEA ABIAITCSA IOJIO0CH, COOTBETCTBYIOIINE Kole6aTeIbHBIM IIepeXoaaM
vy-tuna Koxebanuit CO, (aHTUCMMMETPUYHEIE BAJEHTHHE KOJe0aHUA) ¢ LeHT-
poM B6am3u 4.27 mrm. HaHT oToll cHCTeMBI IOJOC pacmoyioskeH ~ 4.17 mum,
a [JUHHOBOJHOBAS TpaHUI@a VIIUPsSeTcs ¢ TeMIepaTypoill, IpoCTHPasich
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B 06l1acTh [JIMH BOJH O MkM U Gosee. OTCyTCTBHE CIEKTPAJIbHOTO IpuGopa B
cXeMe permcTpariil 0Ka3alioCh BO3MOFKHBIM MO caefyomuM npranHaM. Coexr-
pajibHas WHTEHCUBHOCTH W3JIYyIeHHUsA KojefaTe bHO-HEPABHOBECHOTO Ta3sa
CIOKHBIM 00pasoM 3aBUCUT OT abCONIOTHEIX 3HAUYEHUH M OT COOTHOIIEHHUS
Me;KIy IMOCTYyHaTelbHOW, BpamarelbHOl U KoiebaTelbHOH TeMIepaTypaMu 1
OT CTeHeHM HapYIIeHHWs paBHoBecus B rase [°]. d1o cBs3aHO ¢ TeM, 4T0 OpH
3aMOpaKUBAHNK KojebaTelbHBIX CTemeHed CBOOOAEI MOJIEKYJ BO BPeMA OX-
NaKIeHUA rasa KojdebarelbHas TeMIepaTypa MOKeT 3HAUUTeJIBbHO OTINIAThH-
cA OT MOCTYIAaTeJbHON W BpamaTeabHoil TeMmeparyp. IlosToMy mmpmua Kamk-
70 Koste6aTeIbHOM IOJOCH B CIEKTPe MOKeT OHITH HAMHOI'0 MeHBIIle NIMPUHHL,
peanusyomeiicss OpH HOJHOM paBHOBecwu. JIHTerpampHas H3IydaTeJbHad
cnocoGHOCTh (B 0TCyTCTBUE peabcopOIuy) He 3aBUCUT OT CTeIleHH OTKIOHEeHUS
or paBHoBecus. llosToMy B mamHo#l paboTe pPerHCTPHPOBANACH IEIMKOM BCA
cucTeMa IoJoc 6e3 CIeKTPaJbHOTO PA3JIOKEHMUSI.

JlaBnenue mccaeyeMoro rasa Ha BBRIXOJie 3 COILIA Majo, W MHTeTpajbHAs
uHTeHcuBHOCTh u3iyueHus v;CO, perucrpupoBairack ¢ TpymoMm. VHTeHCHB-
HOCTh mpyrux mosoc usnydenus GO, u 06epTOHOB 3HAYUTENBHO HILKE, IIO-
5TOMY He06XO0JUMOCTH NPUMEHEHUS CIeKTPAIbHOI0 IpUGopa AiA BHAEIEHU
usnyuenusa vz;CO, ormagaer. Manas BeaudunHa gaBieHUs W3IYJAOMero rasa
ompeJeiuyia OTCYyTcTBUe peabcopbiuu. B 3Tmx ycioBUsX perucrpupyemoe
M3Iy9eHNe OPOIMOPIUOHATIBHO KOHIEHTPAIUY MOJEKYJ YIIeKUCIOro raza n I
3aBUCUT OT KojebaTenbHON TeMmepaTypsl vs-rtuna Kojdebaunuii CO, (o6ozna-
auM ee uepe3 I'3): I = no (T';). Benwauna remneparyproro daxropa ¢ (I's)
ompeJieNsANach HeMOCPeNCTBeHHON TapIPOBKOIl M0 N3IYISHNIO YIIEKUCIOr0 rasa
3a (pOHTOM mafaomeil yJapHONX BOJHEL. Y IJIEKUCIHI ra3 B 3HAYUTEeIbHOI
Mepe pasbaBIsNCS aprOHOM. JTO OKasajoch HEOOXORMMEIM JJis IPeAOTBpa-
meHNsA BIUAHUA peabcopbIuu ¥ yMeHbIIEHUs CUrHAJA [0 HYKHOTO YPOBHS.
Pasnuunme B onTnueckux xapaxrepuctukax cmeceit CO, -+ Ar m HepasbaBieH-
HOTO YIJIEKUCJIOr0 rasa, CBA3aHHOE C PA3HBIM yIIMpeHWeM JUHUN, UTpaeT B
YCIOBUAX JAHHHX ODKCIEPHMEHTOB HE3HAUUTEJIBHYI0 POJb, HOCKOJIBKY B
OmBITaX PEeTHCTPHPOBANIOCH HepeabcopOUpOBaHHOE HHTETPATIbHOE H3IyIeHUe
Bceil cucTeMsbl TUHAA B mexoM. OrcyrcTBue peabcopOIUM KOHTPOIUPOBAIOCH
B ONBITAaX, NPOBEJEHHHIX OPU PA3IUIHBIX JaBICHUAX.

Curuan manaydenusi raza 3a POHTOM yHAAPHOU BOJHEL IIOCIE HECKOIBKUX
JEeCATKOB MKCek CTAHOBMJICS IPAKTUYECKU MOCTOSHHBIM; 3TOT YPOBEHBL HC-
TOJIB30BAJICSA ISl TAPUPOBOUYHEIX m3Mepenuil. [Ipeamonaranocs, 9To Ipu 5TOM
ycranaBauBaercs paBHoBecue (I'y; = T); Benudunsl I' U 7 BBYUCIAINUCH C TIO-
MOMBbI0O 3aKOHOB COXPAHEHUsS MOTOKOB MAacCHl, HMIYJIbCA W SHEPTUH II0 U3Me-
PeHHBIM 3Ha4eHUAM V u p,.

s nonyuenus smadenuin T3 mo M3MepeHHOW WHTOHCHUBHOCTH HA BEIXOJE
13 comaa HeoOXOAMMO 3HATH KOHI[EHTPAIWIO I MOJEKYJ YIJeKUCJIOTo rasa B
3TOM cedeHHHN moToKa. OTHOUIeHWe 3HAYEHUN MJIOTHOCTH ra3a HA BHXOAe U
BXOfle B COILIO cnabo 3aBUCUT OT COCTOSAHUS pabodero rasa: BHUUCIEHHASA
IJIOTHOCTh Ta3a IOPU HEPABHOBECHOM TEUEHWM B COIJIe B PaccMaTpPUBAEMBIX
YCIOBHUAX B Impefesax 10 oY% coBmajmaer ¢ paBHOBeCHBIM 3HadeHueM. [losToMy
OpKY PACCMOTPEHHHU pe3yJIbTAaTOB OBLIO MCHOJB30BAHO OTHONIEHWE KOHI[EHT-
panuii Ha BEIXOfle U BXOJie B COILIO, COOTBETCTBYIOIIEE CTAIIIOHAPHOMY pPaB-
HOBecHOMY TeueHuio 1 paBuoe 1.93-1073. MaMepsst muTeHCUBHOCTH HHPpPaKpac-
HOoro u3nydenuss Mouxekyn CO, Ha BBHIXOJle W3 COIJIA, MOKHO OIPEeIUTH KO-
ne6aTenbHyI0 TeMmmeparypy I3, COOTBETCTBYOIIYI BO30YIKAEHHUIO Vg-THIA
roxebaumit CO,.

2. PaccMoTpuM TeueHHe peJIaKCUPYOMEro YIJIEKUCIOr0 rasa B COILIE.
Penaxcaruonnsle ypaBHeHUs A KolxeGaTelbHOUW HHepruu ymo6HO 3ammcaTh
B COOTBETCTBMH C NAHHHIMU O KWHETHKe KojebareabHoro sHeprooomena B CO,.
IIpepmonaraercsd, 970 KantAplit THO KojeGaHUN MOKHO CUUTATh TapMOHUYE-
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CKUM ¢ GOJBIIMAHOBCKHM pacIpefeleHHeM MOJEKYJ [0 YPOBHAM, TaK UTO
CymecTBYIOT 3HaueHMs I ;-KoxeGaTelNbHO#l TeMoeparypsl i-ro THma. B cmIy
Depmu-pesonanca T, = T, (WHAEKCH 37eCh U [alee YKAashBAOT Ha THII
rodeGaumit Momerynsl CO,). Ilomyckaercs, 4To o0MeH sHeprueil MeRmy v,
v, W vg-THHAMU Kojebanmit muer mo kanaram (001) == (030) n (001) = (110)
1%, 7], a B RonebGaTeNbHO-IOCTYIATENHHOM 00MEHE YUACTBYET JIWIND Vo-TUI KO-
nebanuit. /a1 KonebaTedbHON SHEPTUH ;. BHIpasKeHHOH Yepes cpegHee Yuciio

KBaHTOB B laHHOM Tumne KoiebGaumit e; = [exp (6; / T;) — 117! (6; — xapak-
TepUCTHICCKAs KojiefaTelNbHAaA TeMImepaTrypa), MOMKHO TOJYYUTh YpPaBHEHHS
d o d
(2.1) 2= vpQo +-E (0 — ), S =—p0Q¢
@ =e3(e; +1)° —e(eg + 1) exp [— (83— 392) / T']
rpe e ° — smauenne ¢; upu I'; = T, T m Q — BpeMA KojebaTeabHO MOCTYHA-

TeAbHOIl pelaKCallii W BePOSATHOCTb 00MeHa dHeprueil MesRay vy, vo M vy —
THOAMH KoJeGaHuil, v — DOCTOSHHBIA MHOKUTE]b, YIUTHIBAIOIIMIA HaJWdne
IBYX KaHAJIOB TaKoro o6Mena. Benuumna v 3aBUCHT OT OTHOINEHUS BeposAT-
meereir mpomeccos (001) =2 (030) m (001) = (110) n 3HadYeHUs €, M MEHHALTCA
B mpegenax or 0.5 go 1.5, 1. e. v= 1. llpu T'y= T (oObr9HbIE YCIAOBUSA IPOBeE-
JCHUSA DKCIePUMEHTOB mo JasepHoil Quaioopecuennun CO,) ypaBHeHHmEe A
¢5 yOpolnaercs 0 JHHEHNHOTro

des ——D()’(eo—e) 0,4 1 —exp(—03/7)
3 3/ T [ —exp(—02/T)

B 6oxee o6ieM ciydae Te9eHUs rasa B COIIE CIELYeT MOJb30BATHCA ypaBs-
gennamu (2.1). PaccMarpuBaeMas B [®] kuneTnra KoneGaTeabHOR pelarcarium
YTIeKHCIOro rada, HO-BHAUMOMY, Ipe3MepHO /eTaju3WpOoBaHA.

Ilenblo maHHOTO HCCIEOBAHUA ABIAETCA onpefeieHne KoapdunuenTos Q u
T, KOTOpHE MO3BOJSIT PEINNTh 3afady 0 KoJeGaTelbHOU pelarcaluu yrie-
Kueaoro rasa. s 9TOTo MCOONB30BAICS METOJ MOCIE 0BATENbHHX HpPuHOIin-
sennii. [Touck Benudaus () U T HAYMHAJICSA OT W3BECTHBIX W3 JIUTEPATYpPhl 3HA-
gepnii Q° m 1°, U B KadecTBe HepBOTO HpmbmmwkeHus mojaranu Q = kQ° u
v = r1°, rae Q° u T° 3aBUCAT OT MOCTYHNATEJNbHON TeMIepaTyphl, MHOKUTEIN
k m r ucromsie. TaKko# IOAX0M IO3BOJIsIET YI€CTh TEMIEPATYPHYIO 3aBUCHMOCTH
Q m T Ha OCHOBE MMEIOIIUXCS CBeJeHMI IPH YCIOBUH, 9TO MHOKUTeNIH Kk U r
oyayT ciabo saBucerb or I. [luns ompefieneHHss BEJIMIUHHL T, WCHOJb30BAHBL
3HAYeHNsA, MOJYIEeHHBIE B ONLITAX C YAaPHBIMU BOJHAMH W CYMMUDPOBAHHBIE
B o6zope [°]. ITu 3sHaUeHMsA aANOPOKCHMHUPYIOTCS TeMIePaTypHOIl 3aBUCH-
MocTbio lg ° (amm-cex) = 17.42 T-'/s — 7.85. 3HaueHne BeposATHOCTH pacce-
nenus yposusa (001) 6510 monydeHo B paGoTax mo MeToAy JgasepHoil daoopec-
ImeHIME B amamasone temmepartyp 300 —1000° K. B [!°] ycramosieno, 410 B
sTux ycaopuax pacmaj ypoBHsa (001) ciemyer numueiltHomMy ypaBuenuio (2.2);
nepexons ot Q' & Q, us [1°] moykuO HajiTh (° B Bue 3aBHCHMOCTH (pasMep-
HOoCTh amm ~Lecek ) 1g Q° = 6.35 — 390/ T'pgna T > 388° KuQ°® = 2.2-10°%
mna T < 388° K. B [1%, !?] ycranosneno, daro B obmactm T = 800—1000°
pesyabratsl [1°] HeBepHBI (BeruumHa (J° ¢ POCTOM TeMmepaTypHl pacter OBICT-
pee). [Tpu T = 1000° 3rauenne Q° caegyer yBexamanth Ha 32%. Ilo-Bugumomy,
HauboJee JOCTOBEpPHBI pesyiabrarsl [!3], moaywennsie ¢ momompio (HazoBoro
meroga mpu ndaszepaom Bo3Oy:xpenunu (001)-cocrosmusa CO, B guamasoHe ot
300 mo 1000° K. B gmamuoii pabore HCHOJB30BAINCH 3HAYeHHA BeawduHbl Q°
cormacuo ['°].

Ilna pemeHus 3amadu 0 TeUeHHH PEIAKCHPYIONEro rasa B COIJIe IIpUMe-
HATHCH yPaBHEHWs Fa30fHHAMUKH [JsI OMHOMEPHOTO CTAIIHOHAPHOTO HOTOKA

(2.2

A an

(2.3) oud ==const, o = — ==, —|H + %) =0, p= ——

3%
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H=BRT/p-+e (B="77)
e = (R/p) (0,6, + 20,e; + Oe3)

31ech P, U — IJIOTHOCTH rasa W CKOPOCTh MOToKa, H — dHTAIBONA efu-
HAIB MaccH rasa, R — yHEBepcalbHAasd TraszoBas MOCTOAHHAsS, (L — MOIe-
KyJISApHHiT Bec, & — KoieGareapHas smeprus. Ocobas TOUKa, BOZHHKAIOMAA
BOIM3H KPHTHIECKOTO CedeHNs, MPOXOAMIACh METOMIOM DAasiIOKeHHs HCKO-
MBIX [ePeMeHHBIX B psaj aHalormuuo [3]. 3Hadenne BeawduHB pacxofa rasa
puA ompepensnocs myrem mpoG. B KadecTBe MCXOJHOrO 3HAYCHUA Opaaach
BeJIMINHA pACXOfla AJIs PABHOBECHOTO TEIEHHS.

Vder mOrpaHMIHOrO CJI0sI, BOBHHKAOMEro Ha CTeHKAX COINIA, MPOBOMWI-
¢ B paMKax mojienu BhiTecHeHums. TommuHua BhiTecHeHHA 6% ompepensiiach
M3 SMOHPUHIECKOro cooTHoureHms [M4]

8% | x = % (p*ux [ p*)=>

rie p*, p¥ — oddexTUBHNE 3HAUEHWS IIOTHOCTY W BA3KOCTH rasa BHYTPH
OTPAHMIHOTO CJIOs, ¥ ¥ A — IOCTOSHHEIE KOIQQHUITUEHTH, 3aBUCAMEEe OT
KOH(UI'YPALNH COINIA K TeICHUS B CJIOE.
Bennmuawnsr p* u n* ompepeneHH AN
temmepatypit I'*, cooTBercTByMOMmei
apderTuBHON sHTaNBmUM h* = H,/ 4
(Momenr JxKepra). B pacuerax moxa-
i rajgoch % = 0.49, A =
: Ha ¢ur. 1 opeacraBiero pacaerHoe
Y pacupepenenne wkoaebarenbHO# (I, U
\ T5) (kpuBele § — §) W moOCTymaTelb-
NN 7 uoit (T) (vpuBne 1, 2) Temmeparyp opu
——-—  TeYeHWH YIJEKHCJIOr0 Ta3a B KCIOJIb-
1 3yEeMOMCBEPX3BYKOBOM COILIE. ¥ CIOBUS
Ha BXofie B comno: Ty = 1500° K, p, =
= 15 amm. CulommHEe TUHAU — pelne-
Husa 6e3 ydera nOOTPaHUIHOTO CIOA,
@ur. ¢ MTPUXOBAHHEE — C YIeTOM IIOrPAHMT-
Horo cixod. IIpegmomaramoch, d9to kb =
= r=1,v =1.5. s rpa¢ura BugHO, 9TO
Ha paccTosHnd ~ | chu yMeHbINeHme KomeGaTelbHON dHEPIHA MOIEKYI yIie-
KHCJIOTO rasa MPeKpamaercs M KolebarelbHOe COCTOSHNE (3aMOPaKABACTC ).
Ilepexom ¥ 3aMOpOKEHHOMY TEYEHHIO COOTBETCTBYET YBEIMIOHMIO IIOM[ALN
CedeHUsl COIUIa MpuMepHO B 25 pas B cpasHeHun ¢ A,. Binamme BAskocTH
rasa Ha OapaMeTPsl MOTOKA HE3HAUHTEIBHHO.

IMpu k =r =1 (r. e. IPH HCHOOTH3OBAHWA HBBECTHHX W3 JIUTEPATYPHI
cBefleHuit 0 Q u T) B Hepa3GABIEHHOM YIMEKHCIOM rase 3HaueHHsT T, u I3
COBHAMIAIOT, B OTINIuEe OT 3aMoposkenHoro tedeHusa cmecu CO, + N, 4 He
1 CO; 4 N, + H,0 B razogunamMmudecxom mazepe [% 8], rme mpomeccH KojJeba-
TeIbHOr0 OGMeHa CIOCOGCTBYIOT 3aMOpaskMBaHHI Vy-coctroamusa CO, (o6MeH
¢ N;) m mesakrTuBanuu vy, v,-coctosunii CO, (o6men ¢ He u H,0), . e. mossie-
HUI0 3HAYUTENbHOU pasHmin Me;ny T, u T'y. Cosuagenne I', u T, B mporecce
OXJIQK/IEHAsl Hepas30aBIeHHOTO YIMEKMWCIOr0 rasa KadeCTBEHHO COOTBETCT-
BYeT CBECHHAM 006 OJJHOM BpeMeHH KoueGaTelbHOil pedakcaluyi OpH Bo30y: -
AeHON MOJERYJ YIJIEeKUCIOro raza B yHapHHX BOJTHAX T. [IpW yMeHbIeHHN
BEPOATHOCTH OOMeHa (vg) = (v, Vv,) (yMeHbIIeHue k) 3HaUeHHe TeMImeparyphl
T, ymeHbimaercs u NpUGIMKASTCA K MOCTYNATEIbHON TeMmeparype. Bauanme

H3MEHEHHsA mapaMeTpa v Ha pPe3yJabTaThl pacdeTa HEe3HAYUTEJbHO, 0CO0EHHO
opu MaJjJblx r.







