CYIIECTBYeT 3TOT Hepexoj| ¢ HeaJbHON HA HeMAeaTbHY BeTBb 3aBHCVMOCTIH.
Hannsiit m3moMm aas D(p) ne cBasan ¢ msmoMoM Kpusoit Dy, (p) m3-3a m3Me-
HeHHA KOHEYHOr0 cocTaBa OPOAyKToB B3pbiBa [6]. Pesynbrarsl wmcieHHBIX
pacueToB TPAKTYIOT MOCHEIHWI ¢ PABHBIX IO3WIHI: CMEINGHHA TePMOTMHAMU-
9ecKOT0 DaBHOBECHsS B CTOPOHY 00pa3oBaHUA NPORYKTOB ¢ MeHbIIHM 3Pdek-
TOM TeILToBoii peakimumu [7], u3MeHeHHWs MeXaHHM3MA KOUJeHCAIIMH YrJIepoJa
[91 = mp.

Jlns rexcorena om madmiogaercs mpm p = 1100 wr/m%. Mosno 6bii0 GBI
Ha TIpIMepe TeKCOreHa MAHHBIA M3JI0M TPAKTOBATE W C ITOBWI[MH CMEHBI Me-
XaHm3Ma pacupocrpaHenus pmeroHaumm mpa p = 800+ 1000 xr/m3. Opmaxo
TOr[a 9Ta WHTEepHpeTanus ue o0nscnur usioMbl Dy, (p) mas mna [7], Tpo-
tuna 1 TT50/50 [9] mpm p = 1400, 1550, 1450 wr/mM® coorsercTBenHo. BMe-
cTe ¢ TeM HWMEHHO NPHU DTOH TUIOTHOCTH [Jsf TeKcOreHa IPOUCXOAUT PEe3KOe
n3MeHennme KpuBuaubl 3asucumoctu Dy, (p). Taxum oOpasoM, MexanmsM [e-
TOHAI[NH, a CJIeI0BATENBHO, W CTPYKTYpa 3apAfla OupefesIAioT KpHTHIecKne
YCIOBUA PACHPOCTPAHEHIA HETOHAIMA, 9TO TMOATBEPKAAeT pPe3yNbTaThl pa-
Goror [10].

Ha miockocrn (d, p) mocrpoensl (PyHKI[HOHAJBHBIC 3aBUCUMOCTH MEHKIY
IJIOTHOCTBIO W AHAMETPOM 3apAMOB, OOCCMEYMBAIONINX BAJAHHYIO CKOPOCTDH
LeToHarum. JIIO6HH U3 NHX ABJIACTCA JHHUEH IepeceueHna IIJIOCROCTH
D = const ¢ mOBEPXHOCTLI0 NETOHAIMOHHKIX XapaKTepucTur. Jlannbiec KpuBBIe
NOJTY9IaIoOTCA TOJALKO FEOMETPHYECKHM IIOCTPOGHHEM NpH HAJIWIHH DKCHepH-
MeHTAJbHO TOXyIeHHoro Habopa 3asucnmocreit D (p) miuu D(d).
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A. B. Dedopos

CTPYKTYPA TETEPOTEHHON TETOHAIINN YACTHUI] AJTIOMUHNA,
JTUCITEPTUPOBAHHBIX B KUCJTOPOJIE

Iar 0630p paGor B 0HIACTM MATEMATHYECKOTO MOMENMPOBAHUA WHTETPANBHLIX U J0-
KAJdbHBIX IIapaMeTpoOB I'€TePOTeHHOI feToHanmuu adpos3neceil. ITocramoBka 3ajauum 00 WHH-
OUAPOBAHUM JETOHALMY CMecH JacTHUI[ aJIOMHUINA U KUCJIOPOIA. BO3MEiiCTBUHE cropesniero
o0’beMa ra3oB3BECH Ha OKPY:KAIOINYI0 Cpefy jaHa B paMKax HepPaBHOBECIIOTO OFHOMEpIIO-
ro, HecTamHOHApPHOTO TedeHHUsA. IIpoBefleH aHAJU3 CTANMOHAPHBIX TEYEHHUIT TI'azoB3BeCEl
aNIOMUHUA ¢ KHCIOPOAOM, TMONYYEHO YAOBIETBOPUTENLHOE COIJIAcHe DPACUeTHHIX JTaHHBIX
0 3aBHCHMOCTH CKOPOCTH J€TOHAIMK OT CONEP/KaHHA YacTHI[ € IKCHePHMEHTANLHBIMA,
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Beenenne

ITpobema Maremariaeckoro ommcamms TeTePOTEHHOI MCTOHAIUIM peard-
PYIOINX cMecell Ta3oB M JaCTHIl, T. €. CBEPX3BYKOBOTO PACHPOCTPAHCHHS II0
cMect 00JacTH 3K30TePMUUECKOH PearI[h, 1IPIBIeKTa BHIMAHEE MIOTOUNC
JCHHBIX Hccaefosateneil. PaboTsi, BemosEennbie B 9TOM HallpaBJIeHIH, MOMK-
L0 YCJIOBHO pasfenuth Ha HecKoJbKo rpymn. Ilepsas ocmoBama ma paccMoT-
peHnm mporecca TCTEPOreHHOI AeToHainn Ha OCHOBe JCTOHAIUIOHHBIX ajma-
Gar cMecm. 9T0 TMO3BOJSIET MPOTHOBIPOBATH THTEIPAJbHBIE XapaKTePICTHKIT
TeTepOTeHHOIl JeTOHAIMI: CKOPOCTH paclpocTpaHeHIsT AeTOHAIITOHHOH BOJ-
a6l (/IB), numaMmyeckme u TepMoiHaMIuecKile MapaMeTpH 3a ce (PPOHTOM.
ITpu sTOoM BHINHCHIBAIOTCA YpaBHEHMS COXPAHEHMsI MACCHI, HMITYJIbCA M HHCP-
MU A KaKmoll m3 as. JJeromanmuonmsle ajualaThl cMecH MOJYYaloTCa 3a-
TeM B BIiJle 3aBICHMOCTI JIaBJIEHUA p OT YAEAbHOT0 00hLeMA CMECH U H pe-
JaKCANMOUHBIX TapaMeTpos Qas: cRopocTeii, TeMueparyp, a TaKKe OTHOCH-
TeJBHOI MaccoBoil Komienrpanunm Beiropaionieii ¢aser. B [1] B wacrtnocrn
OpWBefleHbl JEeTOHAITONTBIE agnadaTsl B PABHOBECHOM 110 CKOPOCTAM M HC-
PaBHOBECHOM TI0 TeMIIepaTypaM TedYeHIrH CMeCH, Korja B Irockoctn Yerme-
ma — jH{yre ocrasuchk 1ecropesmime uacTii(bl U MOMKHO Tperedpeub 00HeMHOI
noneit wacrmmn. Ilmockocrn Yermmena — #H{yre onpemesena sgech B caydasx,
rorga (1-+m0)YM > 1, rne no = p22/p11; Mo — uncio Maxa JIB; mpyrme o6o-
3HaUeHUs1 OOIeNnpUHATH. Bhinucansl BLIPAKCHNA IS CKOPOCTU JCTOHAIIIOH-
Hoil noxHBl 0. HavecTBeHHO I KOINMYECTBENHO OICTEHO BIMIINE HEITOJIHOTO
nporpesa u mejorpena vactiii Ha cropocth 1B,

B [2] amamormunoe mccaesopaliiie TPOBOAITCS TaKKe B paMKax OJIHO-
CKOPOCTHOTO ABYXTEMITePATyPHOTO INMOAXOAA. ¥9UThIBAg 00LEMUIYIO 010 dac-
THI[ B ypPaBHEHHAX COXpANEHIsI, aBTOPLI ITPEHEOPEeralT 10 B TePMIHYECKOM
ypasHeHun cocrosmmst. llnockoers Yenmena — Hiyre onpefessiior ®ak 1o-
PEPXHOCTH, TAE BAKAMUMRACTCH XIUMHUYECKAsl Peaniira U Kacalotces amuns Pa-
sies — Muxenbcona 1 geronanmonnasi agmadara cMecu. lIpusemensr gaiibe
pacaeroB npu o0BCMITBIX JOJSIX wacTmiy me = 0,18 1 0,022, ykasnBaromue
Ha OUpefieseHHoe BIISHIE HTOTO MapaMeTpa Ha IIOTHOCTL CMECH W BIMHNE
mopAIKa BEJWINHB Mo =1 — mo Ha maBienime M CKOPOCTH B AeTOHAIUMOH-
HOH BOJIHE.

B [3] mas cMecu merommpylommii Tas — WHEPTHBIC WACTHI(H, KUIKAE
Kamim B KHCJOpOfe TpuBefensl (GopMysasl pacuera cropocreil Yemmena —
fHyre pua moaHOCTHIO PABHOBCCHOTO TEUCINTSI CMECH ¢ YUETOM HCIIapeHHs I
fe3 Hero IJs OZHOCKOPOCTHOTO Bapmanta Teueuns, kKorga 7T — To= const
IJ TeTeHHSA ¢ 3aMOPOIKCHHBIM 00MEHOM TEIIOM II UMIIYJAbCcoM MeRmy ¢asa-
mu: To=To, us—uo. IlpuBojsTCsS maHNbC pacyeToB, MINTIOCTPHUPYTONHE
PIMAHHE 3aBePIICHIOCTH PEJAKCAIONIBIN 1IPOIeccOB Ha CKOPOCTh PacIpocT-
pPaHeHHUA [ETOHAINI B CMCCSX.

B [4, 5] gms ommcanmmst nporiecca craiioifapHoR TeTeporeHHOIl JeToHAa-
nEn OpeilodkeHa ClcTeMa YPABHEHHMIT, OMMCHIBAIONIAsi TCUENWE ra30oB3BecH B
paMKaxX [IBYXCKOPOCTHOTO, ABYXTEMIEPATYPHOro IT0JX0Ja € YYeToM TOpPeHusA
TBepHoit (a3, Buimucamsl geTOHAIMONNbIE agnadarsl B ciIydae MOJTHOTO BHI-
TOPAaHWA UACTHI[, 4 TAKMKe JJIA PABHOBECHOTO MO CKODOCTAM H TCMlepaTypam
TeYeHHS CMECH ¢ HelToJHBIM BRITOPANIeM 1T 3aMoposkennas amgmabara. Bseme-
HO TIOHATHE O BCIIOMOTaTeaLHON ajmabare, chayskaimeil s onpemesieHust Je-
romanun Yenmena — #iyre. Brickaszano yTsepsgmenye o cyniecTBOBaAHHU 3a-
MOpPOKeHHBIX W JHCHEPCHBIX JeTOHANHOHNBIX (GpoHTOB B Tazosssecsix. Jlas
3aMOPOKEHHOTO 110 CKOPOCTAM TACTHI[ PeANMa TeueHHsi MPUBOJATCH HEKOTO-
phle KOJMUECTBOHHbBIE W KAUeCTBEHIBIC OIeNKH OTHOCHTEIBHO pPacupeeicHus
JaBIeHNsT BO (PPOHTE BOJHBL.

B [5] rasosas asa adpopucnepcuoil cMecn TpeacTaBager cohoil mHEpT-
BB Ta3 U Ta3000pasHble MPOAYKTH TOPEHHsI TBEPABIX wacTuil ropiovero. s
acTHUI| MOPOXa MPHHIMAIOTCA MOJAENU HOPMAaJIbHOTO TOPEHHsI W B PEUMe NC-
mapenns, YUHTHIBAeTCA HEOAHOPOJHBIA mnporpes wacrmmpl. Amagormano [4],
BHINMCHLIBAIOTCA JeTOHAIMOHHEIE ammalaThl cMecu. IIpmHEIMas ONMHAKOBBHIMU
cBOJicTBA Ta30BHIX KOMIIOHEHTOB, mnpenefperas o0BeMHOIl poxeit wacrnmi,
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B npuOamkenun cuiabHoil [[B BRIcKazaHo kavecTBeHNOe YTBEPIKIEHWE OTHO-
CHTEJNBHO BO3MOKHOCTH cyIecTsBoBaHmug peskinos Yemvena — jHyre, memo-
CJKATOIl M 1epecsKaroil JeTOHAINN JUIS PaBIOBECIOTO W 3aMOPOKEHHOTO Te-
TEHNs adPOB3BCCIL. SJlech KC 1IPHBOJSITCS Pe3yabTaThl UNCACHHBIX PACcIeTOB
BOJNHBI JeTOHALUH B lLpenebpeskenun o0hLeMIol mojei gacTil.

B [6] pesynprarer [5] momoamenbI 1ipoMeskyTOTHON MOJENBIO TOPEHTIS
HOPOXOB, TaM Ke O0CYKIAIOTCA JleTOHANMONHLIe amgualaThl W coo0IMaercs
0 HEKOTOPLIX Pe3yJbTarax PacieroB CTPYKTYPDL

B [7].uccnenoBansr agnabarsr rereporennoii npyxdasnoii meroHANUH C
Y9eTOM Pa3JIMYHLIX CKOpOCTell, Temmeparyp (pas ¥ BLITOPAHMA TBEPABIX Uac-
tur. Onpenesnensr MOHATHS ETONANIONHOI aHadaThl ¢ PA3IHIHBIMI BIIAMI
PABHOBECHOCTH M 3aMOPOKCHHOCTH PCIAKCAUMONHLIX Trporeccos. Iloaydemnss
X BhIPAKeHus KaK B o0m[eM cIydae, TAK N EKOTOPHIX YaCTHHIX (HAIpH-
Mep, TPU MaJoOM CKOPOCTHOM oTcrasanum (as). Jlamo ompejicieHlie CKOPOCTH
meronannn Yeumena — }{yre m nomyuens ee NPUOTM;KEHHbIe BLIPAsKeHNUSA B
PA3IMYHBIX ACHMIITOTIUECKUX cayuasx (Majasg [oJsa 4YacTHI[ BO B3BecCH,
Oompimoil TemaoBoit aPdert peaxuun nm T. n.). [Jokasamo, 9TO B HEKOTOPHIX
13 9THX CJIydYaeB IPCIIOJKEINHDLIE YPaBLeHIS COBIAfal0T ¢ W3BECTHLIME B JIH-
teparype. Ilpusejiensl pacueTHBIe IINIOCTPAIH BHICKA3AHHBIX II0JOKEHMIL.

Bropas rpymua paGor mocBgiena oNIICAHIIO TeTePOTeHHON NeTOHAINN
aspopspeceil Ha OCHOBe cHCTeM OOBIKHOBenmwIX MuddepenualbaeIX ypaBHe-
HUH, YAOBIETBOPAIOINIX HEKOTOPLIM KPAaeBLIM 3ajauaM HAa CcoOCTBEHHOE
3HaUenme. [3 pesyabrare pemIeHIs OKA3bIBACTCA BO3ZMOKHLIM OlipefleseHNe He
TOJIBKO WHTETPAJLHBIX 11aPAMETPOB MeTOHALIH, 110 W JOKAJbHBIX (B YacTHO-
CTH, paclipeflelieHne RABICHHA U TEMIEPATypPhl BHU3 10 HOTORY OT WHIIIIIH-
pylomieil yaapHoii BOJHbI).

B [8] mccmegoBamach cmech m3 Katmesdn n rasa 0es 3a[eprKM BOCILTaME-
HeHHUsA, TeMIepaTypa Kaueab cunragach nocrogunoii. ITmockoers Yernmena —
HHyre ompesienena B cayuae cuapmoii J[13, pasemcrsa ckopocreil as, moamo-
ro seiropanus vactui. OGcy:Rmammch marnnble pacyeToB, CBABAHHBIE ¢ (U3N-
KoIl sBJIEHWIT, XapaKTePHBIX JJIs TOPeHIS JKHAKIX Kameab. Palora [9] mo-
CBAIEHA BOIPOCY TIPOTEKANII TeTePOreNHoil AeTONalun B CMecH TOPIYMX
ra30B W WHEPTHBIX YACTHUI[, KOTOPBIE MOTYT YCKOPATHCs. B cayuae cuabHOI
meToHAMN ompedeleHa Iockoersh Yeumena — JHyre, xorga TamM uMeOTCs
HEHUCTAPUBIIHECSA TACTHIBI ¢ TEMIepPAaTypPHBIM I CKOPOCTHBIM 3aTa3fbiBa-
uneM. B pesyabrare asrophl moytmad QYHKIEOmaa cKopoctun BogHB Uer-
MeHa — sHyre B BaBucmMocTH OT 3HA4YEHHIT mMapaMeTpoB BTOpoH ¢asel B 3ToIl
IJIOCKOCTH, KOTOPBI CIAYKUT TPAHIYNBIM YCJAOBIEM B 3BYyKoBoOii Touke. Pe-
HIeHUe OCYIECTBIETCA THCIENIO UTEPAIAMIL 110 dTOMY HeJINHeliHOMY Kpae-
BoMy yeciosuto. Dusmueckuil amagus 10JIYYEHHBIX YHCIEHHBIX JAHHBIX IPH-
BOAUT K BaKJII0YEnni0 00 YMEHBIICHWH CKOPOCTH MeTOHAIMH CMECH TIpIl JO-
OaBieHnN HMHEDPTHBIX YACTHI, W HEPABHOBECIIOCTH 11APaMETPOB B TIIOCKOCTIL
Yemmena — iyre.

B [10] paccmorpena rereporemmas meToHAus g ABYX(PAKIMOHHOI
cMeCH MeJKNX YACTHI, B OJHOCKOPOCTHOM, [BYXTEMII€PATypHOM TIPpHOIM:Ke-
HUH Ha oclioBe aBToMojenbHoro mopxoma Crepufepra ¢ yIeroM lipejBocILia-
MEHUTEJBHOTO IIepexoja, TP 9TOM TeMIeparypa rasa Majo MeHseTcs BHOJIb
300Bl BONHBI [eToHAmuu. IIpoBefleHbBl pacyeThl pPeRUMOB HeHpeaJ bHOH
IeTOHAIHE ¢ HETOJHLIM BBHIEJeHIeM 3JHeprum po TocKoern Yemmena —
Myre.

B [11] ma ocnose TmpemyiosKeHIION MaTreMaTHYCCKON Mojean TedeHus
a’pouCIIePCHOil Ta30B3BeC PEArnpyIONAX MeTANIHTECKIX TacTHI OTpefee-
Ha crpykrypa B B cMecu amomunnsa ¢ xmncaopogoMm. Ilokasamo, uro B pam-
KaxX ONHOCKOPOCTHOTO, OJHOTEMMeparypHOro IOAXO/A, YINTLIBAIOMIEro HHTET-
pPAJIBLHBI BUJ reTeporeHHol XUMHIeCKON PeaRrIHl, BO3MOFKHO ONMCATL OIIBIT-
Hble gaHHBEe [12] o 3aBUICHMOCTH CKOPOCTH KETOHAINMONHON BOJIHBEI OT OTHO-
cuTeIBHON Maccosoil komnentpanmu gactwm. PaGora [13] comepsxnT amanus
JANHOI 3aauy ¢ yIeToM pasandus TeMmmeparyp ¢as B paMKax YHPOIIeHHOTO
oIICcANHs MCTOUYHMKOBOTO YJIEHA JJsg TOpeHus TBepjoil ()aspl m TaKKe OCHO-
Bana ma mammpix [11].
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B [14—17]) msyuamace crpynrypa ymapumx soan (YB) mas cwmeceit:
FOp10Yero rasa ¢ MHEPTHBIMHI YaCTHIAMH, HHEPTHOTO Taza ¢ UacTHI[AMH YHH-
TApHOTO TOILIMBA, TOPIOUEro ra3a M Pearnpyloninx 4acrTull, a TaKKe Ui He-
PaBHOBECHOTO II0 TeMIlepaTypaM M XIMHUeCKOMY cocTaBy rasa. S3fech IIpo-
aHAJIN3NPOBAHA BHYTpPeHHAs ocobas Touxa M, =1 maremarmuecroil Momenm
TedeHNsA, II0KA3aHa CTPYRTypHAsg HeYCTOHIMBOCTH HHTephalla KOHEIHBIX CO-
croanmii, rae My, € (M., M;),. Ha ocHoBe mpoBefleHHBIX O1[€HOK Jala KIACCH-
guraiya tunos rtevennit B JIB (umeambnas m HemjgeamsbHas JeTOHAINS
Henmena — Hyre, ogmo- m asyxBomnossie Konnrypaipm). B pamrax opxuo-
MEPHOTO HeCTAIOHAPHOTO0 TCUEHIISL Ta3oB3Beci UICHEHHO MHCCIeqOBAHA JTH-
HaMMKA BBIXO[a HA CTA[MOHAPHBIC PEKUMBI JEeTOHAl|NNT, KOrja cMech HHH-
nuupyeTcs YRAapHO-BOJIHOBBIM HATPYKCHUEM.

B [18] maercsa mocramosxa szamaum o cTpykrype crampmonapuoii JIB B
CMeCH PEearmpylounux Tasa H YacTII[ Ha OCHOBE CICTeMbl ypaBHeHI, 0JI3-
kot k [14] (mByxcwopocTHOe, JBYXTeMilepaTypHOe NPHOLIKEHITe MeXaHIKIT
reTepOreHHbIX cpeJi ¢ JHHCHHBIMH 3aKoHaMmu Bbiropamisg (as U yueToM 3a-
Nep:KH BOcCILIaMeHeHHs ). emueniic jgaercsa B Biyie KauecTBEHHOTO AHAIN3A
TOJIsT WHTErpajJbHbIX KPHUBHX, onHchiBatomux crpyrrypy JIB. IlogpoGio pac-
CMOTpPeH clydail, KOTJIa TepBOHAUAILHO BLITOPAET Fa30BbLI KOMIOHEHT, 110~
Ka3aHo, UTO PEeKHMBI HEJ0CKATON W lepecsaaroil meTomalun onpeaessaioTcs
CTAMMOHAPHBIMU TOYKAMH THIIA Cefyio — y3ed. llpusemens yeaosus, upn Ko-
TOPHIX HMeeTcsi OffHA BHYTpPeHHAs ocobag Touka mwmr ase (cemna, Qoryesi),
a TaKyKe YCJOBHS WX OTCYTCTBHsA. Ymcjennbix JammbiX He LIPHBOLNTCA.

B [19] u mpyrux paborax aTuX aBTopoB M3yucHA TeTepOrenHas geTOHa-
OO B CMeCAX B 3aBUCHMOCTH OT PAa3qUUHBIN OTHONICHHI MEKIY NXapakrep-
HBEIMH BpEMEHAMH pPelaKcaliioOHHbLIX 1poieccoB, nporexalomnyx B cMmect. Cro-
pocts Henmena — Hyre upemmaraercs oupefcssaTh B COOTBETCTBIN ¢ pas-
JUTHBIMH PABHOBECHO-3aMOPOKEHHBIMI CKOPOCTAMIT 3BYKA.

B [20, 21] maerca kavecTBeHHbIl amaims MaTeMaTITiecKoll MOmedu fe-
TOHAIMH B KPHMOreHHON rasoBsBecw Kaledb KIIAKOTO KHCIOpoga B raszooh-
pasHoM Bogopome. 4YmeaeHuo omnpegeneHa CKOPOCTH  1ICCBIOHETOCHKATOL
BOJIHBI,

Pabora [22] mocsamena oupeflefieHNI0 ACTOHAIMORHLIX PEKHMOB B OfI-
HOCKOPOCTHOI, mByXTemiieparypuoii cpeme. Ilokazano, uro CROpPOCTH [IeTOHA-
IIN JIEeAT B HHTepBaje CcKopocTeil ¢ rpanuifaMH: pPaBHOBECHAs H 3aMOPO-
FeHHas CKopocTH jcroHaiuu. YumcienHo oupeaescHB MHOrO3HAUHBIE THITBI
IeTOHAIIMOHHEIX TeueHNI, CYIecTBYIoNine 3a CUCT BHYTPeHHeHd 0co0oi TOYKI,
ompejeJseMoil 0 3aMOpoKeHNOMY 160 pasHoBecHOMY umcay Maxa.

Du3zuKo-MaTeMaTHUYECKAd NOCTAIIOBKA 3agauyn
0 I‘ETepOI‘EIIHOﬁ JeToHarM CMeCH YacCTHIY MeTaJlllla U ra3a

PacemorpuM ogHOMEpHOC TeueHHC CMECH Tas3a M TBEePABIX TOPIOUNX dac-
THI] MeTajja B OTHOMEPHOM UPOCTPAHCTBC ¢ Pa3AWYNLIMM BHJAMH CHMMET-
pun. JlomycTuM, 4To B IeHTPe CHMMETPHH 1IPDOM3BefeH0 HHHI[MMPOBAIlle ra-
30B3BeCH M HAUMHAeT pasBmBaThcs ropeHme tieppoit gasnl. B kadecrse MHI-
OUEpPYONmero BbIOepeM yAapHBIl clocob. ITo o3Havaer, UYTO B HEKOTOPOH 00~
gacrm 0 < x << 2o B HavaIbHEIT MoMent spemenn ! = 0 wMeeTcs cMech € BBI-
COKMMT JMHAMIYECKNMI I TepMofgmHaMivecKumn mapamerpamm. ITpm ¢>0
HA TPAHUIE Me;KIY Fopsyeil CMeChI0 M adpoB3Bechlo, HaXofsmlciics B HOP-
MaJbHBIX YCIOBHAX, HadiHAaeTcs pacuan paspsisa. 1To Xomopmoir sasecn mofi-
mer saMoposkennas YB, mo ropsucii — BoaHa paspeskenns. 3a ¢pontom YVB
IapaMeTpHl Taza BO3PACTAIOT, TAK YTO BO3MOMKHO BOCIJIAMEHeHHe II Topenme
ra3oB3BECH. 3a CYeT BBIIEJAIONerocs Tellla KOMILIeKe, cOoCToAmuil w3 gpon-
Ta TOpeHHS W 3aMOposKeHHOH YB, Momer crarh OHOPPOHTOBBIM, DacIpOCT-
PaHATBCA ¢ TOCTOSHHOI CKOPOCTHIO B CAMOIOJJICPRUBAIONIEMCH  peNMe.
CrammonapHas. BOJHA AeTOHAI[UI B Ta30B3BeCH IIpeficTaBiserT cooii 3aMopo-
serEy0 YB, M0omoqHAeMYylo 30HAMH CKOPOCTHOI, TeMIeDATYPHOI ¥ XIMHIIe-
CKOlt pemaxcanun (BOCIVIAME@HEHWe I rOpeHme).



OTnocuTeapHO MPOTEKAINAX pelaKCaMOHABIX IIPOIeCCOB IMpe/IoiiaraeM,
9TO0 BpeMsA CKOPOCTUOH peJaKcaruy T, K Min(t. T:) (T Tz — BpeMd Temio-
BOI W XuMHuYecko# pedakcarum). llockoIbKy mMmeercs BBUY omucanue Te-
Yl CMEeCH C [O0CTATOYII0 MEJIKNMU YacTUIAMK AJIOMUNHS (pPaguycoM OKOJO
O MEM), TO IpeJ[IOJOMKEeHNe 0 pasencrse cropocreii pasz (110 IpH 3TOM pas-
aM4un teMmneparyp) obocHosamio [23].

Kpome rtoro ommmiem mporece Bocmmamenenms vactur| (B paMkax Iociie-
AYIOIIero CTAIHOHAPIIOr0 TeUeHHsI) 1A OCHOBE ITPOCTEMINero MOAXoda, T. e.
CUMTAEM, YTO YACTUIHI [IarPEBAIOTCS JMIIL 34 CUET KOHBEKTHUBHOTO TeII000-
MeNa ¢ ra3oM. 9T0 CIPABEINBO JIs [OCTATOuNo CHABLIEIX Y. Bomee yray6-
JIeHHOe omMcalme BOCIJAMellelldsi 4acTHIl Hamo B [24] misa 3amaud HMHAIM-
MPOBANMS aPOB3BECH MATHHEBHIX YACTHI[ B3PBIBOM I[EIITPAJBHOr0 3apsja.

Ha ocmone m3ioskeitioro ypapuenns coXpaHeHMs MacCH, HMIIYJAbCA I
OHEPIHM CMeCH, NOIOJHEHNBIe ypaBlleHWsAMH TeItooOMena Mesmay dasaMu u
KUHCTHKI TOPElIfs YacTUIl, HMelOT BHT

dpz” douz’ .~ dpuz® | ap (u® -} plp) ¥ 1
ot + A = U1 a1 ‘l_ oz = vxV P,
p P dT T,—T
— 2E + —2pu (E + plp) =0, 7 =¢ 22—

(1)

°

exp (— Ey/RT,), p = (1 —&) RT/W,

T
13
W =v—§/py, e =1 =& ey, T + Ecyp Ty + O,

re P — CPefHAsA IJIOTHOCTB; U — CKOPOCTL; p — JaBJeHne; € — BHYTPEeHH
DIeprusi CMecH; § — OTHOCHUTEJbHAs MaccoBas KOHIEITPANHsA TBEPHBIX 4a-
crun; Q — temmora xumudeckoil peaxnuu; I, .y — TeMImepaTypa rasa m ua-
CTHI[; Pgo — WCTHHHAS IJIOTHOCTH TBEPABIX UACTHI[; X, [ — IPOCTPAHCTBEHHAS
mepemennas u spems; v=0, 1, 2 —reuenns c¢ ITOCKOH, MUINHAPHIECKOMH,
cepuueckoii cummerpueii coorsercrsento; F = ¢+ u?/2; g, — pois mecropes-
mwux wacruin; R — yumBepcaipias rasoBas mocrosuuas; K, — sHeprua axrtu-
BallMIl IIPOIecca TOPEINs; Cyi, Cy2 — TEIUIOBMKOCTH ra3a W YacTHIl.

B paMKax mpe/iToKelHOll MaTeMarTH4eckoll MOJeNH PaCCMOTPUM 3aJadvm:
1) o crammonapuofi meroHaIUn aspossBecd, 2) HHHIIUPOBAHHU IeTepOreHHOM
meronanuy, 3) BO3JCICTBUU IPOIYKTOB B3PbIBA 00JaKa pearnpylolmnyx YacTHIy
Ha OKPY/KAWINYI0 Cpemy.

3amaua 1. [lomycrnM, 410 B OJIIOMEPHOM IIPOCTPAIICTBe, 3aIOJIHEIIHOM
CMeChI0 MENKHX YacTHI[ Merajia (aXoMHINA) H KUICJIOPOAA, PacIpocTpamd-
ercs craruonapuas [|B. Ypasmerms (1), omuckBaoIde ee pacupocTpaHeNme
B 06JacTH M3MeNeNHA HmepeMeirnioi y = x — D, umetor Bup

PU = Pglby = Cq, P + iU = Py + C1lly = €y
e+ pv+ u¥2=e,+ p, + U2 = €3

a8 _ ary _ —
uiy—_%’ udy —qsp—p(l}’T’g)’

v=1/p, e =e(T,E).

(2)

Wngexcom moab oTMeYelo avaibHOe COCTOSHUE cMecH mepeq GPOHTOM BOJHEL
meromamuu. Ypapuerus (2) HOJKEB ObBITh MOMOJHEHB KPAGBBIME YCJIOBHIMHA
CTAIIOHADHOCTH Tevyenns ma ==oo. J[1sa Bektopa pemenns @ (u, p, ..., §) »1H
YCJIOBUSI UMEIOT BUT

O~ d; ®; ®=dd/dy— 0, (3)
(uley = 1. (%)

3mecy ¢, — paBHOBECHAs CKOPOCTh 3BYyKA CMeCH. DBelHunmHBI, OTMeUeHHEIe
UHJIEKCOM K, COOTBETCTBYIOT KOHEIHON TouKe TeueHHA (Touke Yemmena —
Wyre). Yenosua (3), (4) ompemeisior pesknM ujealTbHOI meroHarnnm Jer-
mena — #Hyre, Korjia pelakcamuoHHEIe IPOIECCHl 3aBepIIaloTes K Touke jHyre.
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Jro TpeGyer Toro, Uro0HI BpeMeHa peJAKCAIMH Ts, T, ObLIN 0CTATOWHO
MAaJIbIMH.

[Tocrasnennas mpoGaema mpescTaBisier o060l 3agauy A CHCTeMBI -
(epennuaNbuEIX ypaBHeHmil IIEPBOTO MOPAJKA CO CBOGOANBIM TAPAMETPOM g
(crkopocts cmecn mepen ¢porToMm). OaHO M3 YCJIOBHIT CyIMIECTBOBAHHA TAKOTO
perenns ecth TpeboBanme, YTo0LL Touky 0 U K ABJISINCH CTAIHOHAPHBIMI JIIS
(2). Ompepmenm mapamerps Teuenns B Touke yHyre ua ypasmemma (u/c,) =
=1, npuuem T'=Ty, §E=E.. [lokaskeM, uTo Takas TOYKA B TEUEHHH Cy-
TeCTBYeT.

HelicTBITeIBHO, HCHONB3YS MHTErpasisl coxpameHHs (2) W ycloBHA OT-
CYTCTBHA HCTOYHHKOB MAacChl M HHEPTHH B KOHEUMNON TOYKe, MOKHO MOJIYYHTD
ypaBHenne [1A ONpefeNeHHs i, B 3aBHCHMOCTH 0T § = £, KOTOpoOe 3ammiieM
B IByX DKBHUBAJIEHTHHIX BHIAX

12 "ayy—te y—1ym e Ty

e " . M3
M +| \;;(mm + 7aM) + Mo & TJT_] re =0y, |
+SE g — O—au L b+ o, ©)
c0 o

§=92/pv [3-:%/7’, u——LL/LLo, A{=CP/CV,
Yy =(L—§)cp t Ecva.

OmpegennM, HCmoab3ysa BBefeHnble 00031aUeHHsd, NPOMEKYTOUIYI0 PABIO-

BECHO-3aMOPOIKEHHYI0 CKOPOCTDh 3BYKa C.r =Ypu/W?=c;4(E), uMeromyo mecto
IJIA TeyeHHiT paBHoBecHBX mo temueparypam (7T = T'9) u 3aMOpOKeNHBIX MO
rounentpanusam (§ = const). Ecan B gopmyne Aaa c.;(E) monoxuts § = o,
MOJIY Y1 M cff (&) =¢c5 — ¢}y — 3aMODOFKEHTIAsi CKOPOCTH B3BYKA CMecH; IpH
E = r. .ot = ¢y = Cox — PABIIOBECHASI CKOPOCTY, 3BYyRA CMeCH.

Mosxno morasath, uTo mepsoe m3 ypasHeHmit (5) cosmagaer ¢ [25], ecim
B mociaenneM monokuth G =0 m cp/(y—1)=0. Ecan wpome toro m; ~ 1,
10 ypasHenusn (D), B ROTOPBIX Uen == const cosmagaior ¢ [26].

Bocmonbsyemes Bropoii  ¢Qopmoii mpepctaBienus (D) W HOJOMKHM
b?— 4ac =0, oTKyfa TOJNYyYNM BEIpayKeHHe JJA OHpefelNeHHA CKOPOCTH JH-
mipyioieit ¥B, nmeromieil mosagu mimockocts iyre:

a?t2+ 20 [aB H (v —1) (Q —8)] T 82 —2(y*—1)mo(Q —&)=0, (6)

rje

L= M + YoMo; N = p,/1; o =1—28n;

B =mypln; Q = rnrvorin e =E—Ey;

0= miO/(Vo —1); £ =my (1 + vy — 2my0)/2 (Yo — 1).
Orcroga

—(p+?—1)(@—=8)+VD

\/)

Benmmuny D = (v — 1) 22 — 2am,;,= — a?mi,, thme = —Q+ 8, paccmor-
pUM Jajiee KaK MOJMIOM BTOPOTo Topsjka or mepemennoit 2. Hopmu D ()=
=0 ompepensiores, Xy =amy/(y—1)>0, Z_=—am/(y+1)<0, orciona
D>0mpn 2>3,, 2<<Z_.

Paccmorpum mpn Kakux § (smadenme § B KOHeulOl TOUKE) BBHINOIHAETCA
nepasencreo 3 >3, Paccymenie mposefiem s Bapuanta mi ~ 1, pu/r <
< 1. B aToM ciayuae mepaBeHCTBO >3, ¢ yueTroM Toro, uto Y — 1=

=(11— 1)27(€+ £61), §—= 1 — &, uMeer BUJ

1y — 1) — QE—Ey 'Yo/co >1/y—1). .
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MoskHo nmepenmncaTs ero B BHjE

1/(vo—1) — (1 — & + £6,)/(y, — 1) E=> QAE, @ g:o

IIpuBops mogoGubie, mocaeqnee 3amilIeM B BUE
PE)=(11—DE/ (To—1)—E—E81> (&) = OY1E(E — £o).

Oy $(5)=(A+8) (B—8), A—(1—1)/(fo—1)—1, B—1—5
[(61+A), A, B> 0 rar ax Yo<<7y, mpu £ =0, $(0)=(4 +8,)B>0 un you-
BaeT o Uydst mpu § =B <1, y(B)=0.

Dynxmusa @(E) nmeer MaKCHMyM B TOUKE Gmax = (11 &0)/2: @ (Euax) =
= Quax = @Y1 (1 — g0)</4, y1=1—1,. llpupasnsas npousBopusie QyNRIHA ¢ 1

e

‘lp, IIaI'(I}:[EM g B TOUKC Kacalms:
E=L=(1 4 E)2 + (4 +6,)/207, > Emax.

IMosTomy Bciomy mepee t.. 1. e, uw mpu E << Ey, mMeeM wiz)-~ Oltl. OTRyJA
2>32, mpu § <<E. OrazpiBAeTCH MOCTATOUYIIBIM OTPANMYHUTLCA HTHM HCCIeI0-
Bamnem s D (), MOCKOALRY £/(2)= U nipu § < Eq.

Janee meobxommMo ykasarh, uro suax sexmannst F = — (af +(y2—1)0Q)
B 3TOM mpefednloMm ciayuae (Mo~ 1) oupefessiercss 3maxoM BBIpayKenus
— (v — 1) (QAEY) ey — myp/(yg — 1), KOTOPOE MONOIKHTENBIO, IMOCKOIBKY
y>1, AE<O.

Tem campiM TMokazamo, 910 cyliecTByeT peluenme ypasuemnus (6), ompe-
JeJA0Lero IapaMeTpsl JHAHDPYyIomeil yaapioit Boansl. llockoabKy Belxmuumia
B — 2(v* —1)mo(Q —e)>0, 1o cymiecrsyer aBa JEHCTBHTENLIBIX KOPIIA
ypasnenmnsa (6) m BeOHpaeM cooTBeTCTBYWONIMI gusinieckoMy cMmbicay. OrMme-
THM, 4TO TWPH Mg 0, no QF = const, mo ypasunenmo (6) ompememnm My =
—-¥M+Y+7Y, Y= —14—10—2 [26]. llocie maxosmennsa My Beamammmsr

‘o
¢; olpejiesersl.

lloxaxem pmanee, uro TpeGopamme b%— 4ac =00 mo3BoiseT OIpefeiuTh
Uy =(Cc)x JlelicTBUTeNBINO, IPH 3TOM ycloBuU U3 (7) molydaeMm

ug=(yea/(y— 1)+t eip)/(y+1)(y—1), ca=cofcr.

C nmpyroii cropousi, m3  yeaosus (co)x = ypriW = v (c; — e u) ullel X
X (w/e; — By —u?  umeem u.=Ycau (1 + 1)+ eiB/(1+1), uro cosmagaer c
maiigeneM n3 yeaosusa b? — 4dac = 0 smauenmeM cKOpPOCTH B KOUEUNON TOUKE.

Ha ocnoBamun msmokemniioro Beille MOKIIO CPOPMYIUPOBATL CIeAYIONIE
YTBEPIKJeTHS,

Yreepmpeuune 1. [las seimonnernusn ycaosmsn Yenmena — Hyre u —
—(€e) s, BOBHHKAMINEr0 MPH peIIennu Kpaepoil sajaunm (2)—(4) U sKBUBa-
mentnoro  yelosuio 0% —4ac =0, ueo0xoquMo M JOCTATOYNO,  ITOOBI
EK < EO < 1--

ITpempae weMm mnepeiitn k mccnegosanmo sagaun (2), (3), (4) B oOmem
ciIydae OTJIUYINBIX OT MyJst W OeCKONeUNOCTH 3Havelni T, T, H3YUUM ee pas-
petnumocth npu T, ~ 0, 1. e. npu I' =T, B srom cayuae (2)—(4) cBomuTcs
K Kpaesoil samaue: maiitn uo= const, Qymuriumio u=u(y), onpemeleniyo B
oGaacrn (— O yIOBIETBOPAIONLYI0 TaM B 0000INeNIoM CMBIC/Ee ypaB-
TN

_——1 8
dy w — c2f ( )

1 KpaeBBIM yCJIOBHSIM:
U =1y, U, Ug=(Ce/)r, u—> 0 mpm y — oo, (9)

3mecy a; — cv? (pre; — pser) Jucy; ¢y = Ecvi + Ecve. Brime moxasamo, 4ro u3
BBIIOJNIENHA yCJOBUSA Uy = (C.); ONpejelsercss BeJWUANA U, TaKas, 4YTO
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Mo > 1. Hpu aroM TouKK U, i, ABIATOTCA crannoHapusiMa mist (8), ogmaxo
B KOHEUIIOil Touke mMmeeTcs ocoleniocts tuma 0/0.

IIposepmm, mocrm:kumMa su  womeunas Touka. [as  ororo  maiime
d(a\»)/du npn u=1u, B BHEgE

(e dn/du)y, — a) (— G (T)d§/du/te — (§b,dG/dT a,)),..,

2 2

u —=c
- 27" ¢

Torga du/dx ~—G,/ ‘(v —1uy), T. e. Komeumasi TOUKA JOCTIDKAMA ma
OrmeruM, 91O B ciyuae Uo>>Cj TP UEIPEPHIBIOM yOBIBAINI
w(y) B obmacTH ompefgedenuss BeTpeTutes Touka, rpe - du/dy  obGpa-
maTea B . lIpeomonern sto Moxmo BBems oGoOmienmoe peuenme (8), (9):
u—up npa y<<0; mpn y >0 u ompepmesum Kak peiienne sagaun w(0)=1@
(smavuenne CKOPOCTH 3a 3aMOPOJKEIIBIM CKA'KoM), ymposiersopaomnm (9)
B KoHeuHoil Towke. CyIlecTBoBamme peurelnsa TaKo# 3ajadd cJaegyer n3 Toro
daxra, uro Beiomy B olmacrn y > 0 u(y) << c.; (paBemcTBo JloCTHTAETCS B KO-
HeUILIOl TOWKE), W TOTO, UTO CROPOCTHL U, KAK I10KA3a10 BBIIIE, TOCTHKIMA.
Yreepmpgenue 2. Pentemre xpaceoit sagauun (8), (9) v —u(y) cy-
ImecTByer B Iiacce o0o0mennsix (Pynrmmii K(—oo, Too) B obJactm
(— o), n napamerp M,> | ompegenen. [loxasammoe Beille yTBepIe-
e 2 racaercsa craumonaproil oco0oil Tourm, gocturaeMoit ma +oo, Meeremo-
Bamme BHyTpemneil 0coDeNIocti, KOTJAa OJIIOBpeMenio ofpaianTes B HYyIhb
YHCANTENb WM 31aMenaress (8), a Takke JABYX cralHoHapleix Touek (8),
uMetomuxcs npu D> Dy_y, 11a pasronectioil gerorarnumontoii agnaGare, mpu-
sBoguTest B [15].
IMycrs , # 0, Torga ypasmemmsi (2) cBojgATCs K OJHOMY B ILUIOCKOCTH
mepemennbix (&, 7's)

rge b, = (pveg — ppe + 62181:) v¥eyu. Orcrona (d (a,x)/duw)

’U.K

. —II/RT
_ E—E)e ¥ it a8 Ty)

oy (T, —T1)7 b Ty)

KOTOpOe YAOBIETBOpseT KpaeBvIM yciaoBusaMm: E=Ey npu Iy — T, E=E, npm
Ty=T, Rosdpdpuumenrsr marpuis fiobu, ompemensonme TUID BHyTpeHTeR
oco0ofl TOYKH, HMEIOT BHJ
~E,/RT,
I ) aT2 == O’

— b =20 T bp = — (& 4 B —u (L 4 )+ vee +

+ eBYE(— (vy + Nu + vicy; + Pey) = 0.

Beamumun T [0u = (—2u + co1 + Be1) /R, Ouf0E = (cofr — Q (Y1 — 1))/
/(= (1t Dutyico+Ber), 0T/0u=T/g+ (uc;+c2)/Rr me pasmsr Gecko-
meuroctd, noatoMy m b: = 0. Orciofa coGerBenmbie wmesa Matpunsl Axobn
M =0, hoa=—texp(—F2/RT3)/1:, 1. e. jaumas ocobas TOYKA NPECTABIIET
cOBOR CJIOKHOE COCTOSTHNE PABIIOBECHS M MOMKET ObiTh OJUHM U3 TPEX BO3-
MOJKTBIX THIIOB: CIOKHBIE CEJI0 HJIH y3€J, CejJI0 — y3ell.

Jlas pentenmsi cooTBETCTBYIOIIMX KpaeBBIX 3aJau pPeaJH30Ball dHCIel-
BN AJTOPUTM, OCIIOBBIBAIONIUIICA I1a AIPUOPIOM 3HAHHH BO3MOMKHOTO THIIA
ocoGoit Toukn. On 3ariovaicsa B mogdope coOCTBEHIIOr0 UUCIA, TMO3BOIAIONIErO
mpofiTh 0co0yI0 TOURY.

Pe3yaprarsl unciIeHHBIX PACUeTOB

Crpyrrypa JIB — ato woMmmuere, cocrosmuii nz YB ¢ mocaeyromummn
30HaMH BocIIaMelleHHs W ropeHusg. B Komlle 30HBI TOPEHUSA MOMKET peaJslH3o-
BaTLCA MEPBHI pesRUM Tevenusi. Ito AmbO 3BYKOBOH IO paBHoBectoil cko-
POCTH 3BYyKa ¢, BapHANT JBUIKeNHs cMecH (caMoIofgiepsKuBatommiics), anGo
JO3BYKOBOIL IO ¢.; (mepecsRarasi JeTOHAI{s).



D M/e
7600- |

7500~

4100 “+—+——1—— ————r——t

%% 06 & 0 a8 16
Puec. 1. DPue. 2.
T, =0,01
T T T T T T I T T T T
T 0,05 o1 Yy
Puc. 3. Puc. 4.

Bropoii Bo3MOKHBIM pesKUM Teuelllis XapakTCpuUsyercs TeM, 4TO TeMIle-
parypa BocmiaMmenemnus cMecH [ig, > T, OToT BHJ COOTBETCTBYeT WHepPTHOH
cMecH, B KOTOpoil dactunsl He BocimiraMmensiorcs. [IB Beposkgaercs B 3aMo-
pomeniyio YDB.

IIpu mposepenn unCAeNHBIX PacyeToB MCCIeN0BaIaCh BO3MOJKIIOCTE OIM-
calus DKCIEPHMEHTANLIBIX AaHmbXx [12] mo s3aBMcMMOCTH CKOpOCTM HETO-
maruu [ or & B aspoB3BecH YaCTHI[ AJIOMUHUSA B KHcaopoje 1o dopmyae (7).
Cunrasoch, YTO WHTerpasjibiiag TeIJIOTA TOPEHHs UYACTHI[ MOMKeT OLIThL Ipef-
cTaBsiena B BHe

0=[(0,— Q)& + 0.8 — 0,8 1/(55 — &),

Tae &~ — cTexmoMeTpHAYecKasa OTHOCHUTEJbHAsA MaccOBasi KOHIeHTpanmuA B ycC-

nmosuax [12]; & ~ 0,6. Pesyaprarel comocTaBlenns pacueTHHIX JaNHBIX
(pme. 1, KpuBag) ¢ OUBITHBIMH (TOUYKH) MOKA3LIBAIOT YAOBIETBOPUTEILIOCTH
IpeJIo;KeHHOIl paBHOBeCHOil MO0 CKOPOCTAM W TeMIlepaTypaM Mojeln ¢ yue-
ToM memnosmoro Beropamusa (& =0,1&) mua ucnoansyembix B paGore [12]
YACTHUI] pajjuyca D MEM.

ITpoBegennr pacuersr meromamumonnnix agmaldar cMecu (IpH HEHOTHOM

Boiropannu, &, 7 0) 1mo BBIpayKeHHAM
B e — h:; + 2By/(v, — 1) v, -~ 20A%/p v, . v;+1

, N i=0,x.
. Zﬁh' . ! Yi—l’

Pesyaprarn mpusegenst ma pue. 2; & = Ea. DPocT TemmoTs cropamusa mpu-
BOJUT, €CTECTBEITHO, K IOBBITENNIO MapaMeTpoB B ILIOCKOoCcTH YemMena —
Myre.

WNayuuMm nosefernte TeMimepaTypsr (pas B BodHe jeTonamum. Ha pme. 3
IMORAa3aIio KAaK raz narpesaercs B saMoposkeHuoit ¥YB; vacruisr npoxogar ¥B
npu mocrosintioil reMieparype. IlockonbKy uwactuier oTdmpalor Tellio y rasa,
ero Temmeparypa rajaer, B TO BpeMs Rax 4acTHIIBI marpesatorcs. llocie Toro
Kak [AucKpernas ¢asa OCTHTAeT TEeMIeparypbl BOCIIAMEHeHHsd, HA4MHAETCH
roperue TBepjoit ¢aspl. B MOTOK cMecu 1ocTylaerT TelJIo XHMHUECKOH peak-
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1iH, ra3 U YaCTUIHI WHTEHCHBHIO HArpeBaloTCs W B KONIle 30HBI [AeTOHAIHAN
mpuxoAsT B paBHoBecre., OTMETHM, 4YTO B HEKOTOPOil Touke ¥ = Yy < 00
IMeeTcsi coBIajenne teMmieparyp ¢as. OgmaKko 510 paBHOBeCHe HEYCTOHYMBO,
IOATOMY CMeCh BBIXO;HT H3 JAHIIOTO COCTOAHUA M mpu Y >Y, I's>T. B mo-
ciaejyiontem T'p npuGamskaercss k T cBepXy mpH y — c. KaK O0TMeYeHO BEHITIIE.

Jra TOUYKA MPOMEKYTOUYHOTO PABHOBECHS MOKeT OBITH KAK TOYKOH MaKCH-
MyMma mas Te(y), rak m Touroil- MunnMyMa. [leficTBHTENBHO, OyCTh AIA He-
KOTOPOWl TOYKHW Y, mMeercs paBencTBo Ttemmeparyp ¢az: To=T — T, Us
ypaBHEHH s DTIEPTHH [JIA Ta30Boil (asel B 00IMeM ciydae.

CV(dT/dt)e = [Q + (CV2 — CV]) Tg] Ag exp (—EQ/RT,) /Tg — pdv/dt.

B oroit rouke d?T/dt*=dT/dt/t,. Orcioma, ecim dT/dt> 0, temmepaTypa
gacTur uMeer JoKaapHbll Mummmym (d2T/di*>0) mw npu y>y, I >T71,.
Ecnu e dT/dt <0, 1o Ty umeer joranpHbiii MaxcuMyM. [[JId HCIOJIB3OBAI-
IBIX B pacyerax BEJHYHH Cyi, Cyz, Cvz— Cv1 <0, (I').<<0. Ilosromy peaim-
30BBIBAJICSL BAPHAHT TEYEHHs ¢ MAKCHMyMOM TeMIepaTypel vactmim. B uacr-
Hocrd, pasa Q = 50, mog = 1074, cyy = 3,81, cve = 2,57, Tign =2 marcumym 15
Jgocrarajcs upn y = 4,95 u pasustica 3,9758.

Wsyyanoch pimsgHue BpeMEHH PEIAKCAIMH T, HA IPOTAMKEHHOCTH 30HbI
BocHIaMelennus. Pacupesiesenne reMueparypsl YacTHI[ B 9TON 30He IMPUBEJEHO
Ha pHuc. 4: ¢ pocToM 3oma YAJNIAETCA, 9T0 CBS3AHO ¢ 3aMe[JICHHEM TemJjo-
Hepejlaul oT Tasza K gacTimaM. [ipoMe Toro ciegyer OTMeTHTh, YTO [JIA WHEPT-
ot cMecH ¢ BpeMeIlaMH pejakcarmuu Temiaoobmena t,= 0,01 m 0,1 xapakrep
Teuelns OTIHYAeTCs JIOBOJBIO CHABHO (TeMmeparypusiii mpodmib He ycra-
HaBJIHBaeTcH).

Bmna mo noroky, T. e. B 30He rOpeHMs, TeMIOEPATyPHl H3MEHAIOTCH yKe
fgoBoanIo ciaabo. Teuennme mpu 1, < 0,5 MOKIO ¢ OIpefejeHHONA CTeHeHbIO
TOYHOCTH CYMTATH PABHOBECHBIM (pHC. D).

OcranmoBuMcsi Ha ONHCAHMH HoBefeHust cropoctu cMecn u(y). B some
BocIIIaMelleHHs, B J03BYKOBOM IIOTOKe IlepearHpyiomiell cMecH HpOHCXONIAT
Janabueiluiee, mocie TopMoikenHnsa B YD samepmnenme rasa. Ilpum astom, kKak
ONMCBHIBAJIOCH BHITIE, pacTer teMmeparypa uacrum. Ilocie gocTmkenns TeMie-
parypsl BOcIJlaME@HeHHsI TeMIepaTypoll 4YacTHI[ U BRIUYEHHSA XUMHYECKOil
peaknuu B NOTOK HocTynaer Temio. [[o3sByKoBoe Teuenwe yCKOPAETCA U [I0-
cruraer 1a GeckomeunocTH 3BYyKOBOil ckopoctu. Ilockonnky sta Toura (Uen-
mena — jHyre) B moroke JocTHraercs acHMIOTOTHYECKH, TO B pacyerax dmcio
Maxa B meit mpuuumanocs My =1 — g, &; = 0,002.

IlpepcraBnsier mnrepec BoIABJIEHHe Biausanusa mapamerpa Es Ha mosefe-
nue Bexnunasl M B 3omne ropenus (puc. 6). MoskHO oTMeraTh, 4uro A
E, _E}=01uE,—E; 0,5 yciaa M B COOTBETCTBYIOUIMX TOYKAX OT-
angaiorcs Majo u Onusku K mpepeinbHoMy mpu Eo = 0. Ilocmenmee ofadnaer

, (,_ —E}/RTy _ —E,/RT,\
Hau(OJpIeN CKOPOCThIO Topenusa \1>>e >e , BCIEICTBUE UYero
U sBIsieTCA Bepxleil olleHKo# Ana Tedenmii ¢ Ko7 0. Bropoit mpepensmbrit
cayyait — E, = E* ~ N, rge N — Gounbuioe uncio. OH cOOTBETCTBYeT GeCKo-

HeYHO MaJOf CKODOCTH BEITODQHHA. 3[ech B 30He MOPSAAKA UT, HPOH3OMIET
BRIDABHMBAHWE TEMOEPATyp, IMPH 9TOM CMeCh BefeT ce0A KaK mHepTHasA (Ha
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5THX paccTosanmsax § ~ §). B mannmelimmeM paBsmoBecmas 1o TeMmeparype

. —E%®/RT .
cMecCh MeJlJIeHHO B},Iropae'r B 30mHe I‘OpOIIHH AJauHon Utre . HJ]PIHE[ aTon

somsr I, = 83,03, 41,53, 22,03, 21,53 u 21,53 nmpu Ey= 10,5, 0,5, 0,1 m O co-
orsercTBelo (/. ompejessgach 110 TOYKe Y = Y,, B Koropoit M (y,)= M, =
=1—0,002). Unmocrpanueii K H3J0KENIIOMY CIAYMKUT Ppiuc. B, rje mpuBe-
JeHBI TAIIble 110 I3MeIeNNio Yieaa Maxa BHH3 MO IIOTOKY OT TOMKH BOCIJIa-
MEHeIn .,

Drin mposemenst pacuersl CTPYRTYPHI BOJILI IEpPECsKATON jeTonamum,
KOTOPYIO MOJKHO IIOJYUHTh BBRIONpPAg CKOpocTh Jupanpymouieit ¥YB Oonbieit,
1eM cropocth Yenmema — iyre. llpu s1oM Teweuue upepcraBasier cooit
IOo-IIpesKkiieMy 30HY BOCHJIAMEIIEIist, IOMoNAeMy 0 06aacThio ropenusa. Oaue ko
B KOIIle 30HBI TOPEHUS TeIeph MaXOANTCH J03BYKOBOE TEUENe, Uy, < C.y (950
JerKO IIOKA3bIBAETCH METOJaMIl IIepaBIIOBecHoll ra3oBOil AUIAMIIKI, CM., Ia-
npumep, [15]). B xauectse minocTpaiun mpiiejieM Aailitbie pacueTa OlUHCATll-
noit ctpykrypsl. [IB umena caemyionime mapamerpni: Mo = 7,249350, mamia
30HBI ferTonanmm oupegesasnach mo M, = 0,998729 u pasusanacn, 35,03, mpu
atoM p, = 27,180628, T, — 7,302441, T4, = 7,302535 (napaMerpsl B TIJIOCKO-
cru Yenmena — HMyre p=27,142245, T =7,300364). llepecswaras Bosma
peromannn ¢ My= 7,259350 wumena B rtouke y = 23,03 mapaMmerpnl: p=
= 28,641072, T =17,381459, To="7,381558, M = 0,954217, a npu y = 30,03
p = 28,622146, T' = 17,380636, T9="7,380644, M = 0,954808. llpusegernibe
Jamnmble II03BOJIAIOT YTBEP:KIATL, UTO ycHJelue nmpupyiomei YB mnpusojut
K TepecyKaroil BOJIe JeTONAIllNH, peaausyloleiics Npu IHaJHYUN HOPIIHI B
0ECKOIIeUII0, yaIemnIoil Touke. Y MeIbIIeHne CKOPOCTH auaupyionieil ¥YB npu-
BeJI0 K HEeBO3MOKIIOCTH pacdyera TAKOro Tedelllg B paMKax Cralionaploit
MOCTATIOBKI.

Tarum oOpasoM, B paGoTe IOKaszaHa BO3MOJKIIOCTL OINMCAINST TeTeporel-
HO#l JeTOHAI[MH YACTHI[ aJIoMHINA B Kuclopode [l12| B pamxax mpocreiinieii
pellakcammonHON MOAENN Teuelnsd, HPHIIIMAINeil Bo BIIMAIHe I3Melele
moKasaTesst ajunadaTel CMecH, 3aBHCHMOCTh TeIIoBOTO 3deKTa pearmun or
KOOI TPAIUY YACTIHII.

Aprop Oxaromapen T. A. EpeMeeBoii 3a moMONmL TpH IPOBEJEHHN
pacueron,
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NHUINNNPOBAHUE TETEPOTEHHON AETOHAIINN
YACTHI AJIIOMUTNA,
AUCIHEPTUPOBAHHBIX B KUCJIIOPOJE

3agaua 2. lEnmumposanue geTonamu cMecH KHECJIOPOAA W YACTHI| alio-
MUIHHIA.

IlepeiiieM K mcCae0BAaHAI0O BO3MOKHOCTH WMHUIWHDOBAHHA IIONYYEHHBIX
8 [1] cramnonapHBIX peKMMOB TeUeHHs ra30B3BeCH, IMes B BAAY CIeLyUIYI0
MOCTAHOBKY 3agaud. B monyGecKOHeYHOM OJHOMEPHOM IPOCTPAHCTBE, 3aIOJ-
IEHHOM CMEChI0 KHCJHOPOa W MEJKAX YaCTHI ANIOMUHAA, B OrpaHHUYeHHOH
obnactu x < (0, l) BOnusm ocw cuMMeTpUH BhfjedsieTcs sHeprusa. CMech MosKeT
BOCIIAMEHHTHCS H II0CJIe HEKOTOPOTO DPA3BUTHs MPOLECC [OPEHHA CIOCOOEH
BBIATH Ha cTamUOHAPHEI peuM. B ypaBHerusax (1), omucHBaoImMuX TedyeHHE
cMecu (mpuBefieEHl B [1]), monoskuM paBHRIME TemmepaTypsl ¢as. B coorser-
CTBHI ¢ IPHHATHM cI0cO00M WHHINUUPOBAHEUSA BRIpasKeHHA (1) MOMKHEL y[IOB-
neTBOpATh mpu z & (0, o) ycloBHAM THOA pacmaja paspeiBa. B obxacrm
ze(0, 1), xoropyo OyneMm HasmiBaTh Kamepoil Beicokoro pmasiemms (HBJ),
IapaMeTphl cMeCH MMeIOT OoJNblNne 3HAUEHH:, 4eM B KaMepe HA3KOTO JaBle-
mia (KH/) (z=1), rne yenosusi HopMadsHO#I aTMocdepsl.

Jlas mcenemoBanmsa NOAHON HECTANMOHADPHOR CTPYKTYDHL BOJHEL reTepo-
TefHo{l feTomamumu CUYMTaeM TOJIMUHY JUJUPYIOMEro 3aMOPOKEHHOTO CKAYKa
€ COmyTCTBYIOINEHl 30HON XMMUYecKOW pelakcammum GeckoHeuHo Madoii. Ilo-
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