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B OonpuIMHCTBE cilydyaeB, XUMHYECKH HEpearupyroliye ra3oBble CMECH XOPOILIO OMHMCBHIBAIOTCS MHOTOTEMIEpa-
TypHbIMU Mozessimi [1]. CymiecTByeT, 0ZIHAKO, KPYT SIBJIICHUH, OMCAaHUE KOTOPBIX BO3MOXKHO TOJIBKO IIPU YCIIO-
BUH SIBHOTO BBIJIEJICHUS] KOJICOATEIbHBIX U BpallaTeNbHBIX YPOBHEH SHEpruu Mosiekya. OnHUM U3 TakuX siBiie-
HUH SABJIAETCS CBETOMHAYNMpPOBaHHas Ouddy3usa. Briepseie cyliecTBOBaHHE 3TOTO SBICHHUSA OBUIO TEOPETHUECKU
MOKa3aHoO B [2], a MPUMEHHUTENBHO K CBETOMHAYLIHpPOBaHHOHN muddy3nu, BE3BaHHON HAIWYHEM ITOBEPXHO-
ctu, — B [3]. B pabote [4] aHOHCHpPOBaHO IEpBOE IKCIIEPUMEHTAIFHOE HaOMI0IeHHe 3TOTo 3 dekTa.

JIJ TIOTHOIIEHHOTO MOETMPOBAHNS TEYCHHH Ta30BBIX CMECEH B YCIOBHSAX CBETOMHIYIMPOBAHHOHN I (-
(y3un, BEI3BAaHHOW HAJMYHEM MTOBEPXHOCTH, HEOOXOIMMO CTaBHTh Pa3IMYHBIC TPAHUYHBIC YCIOBHS Ha MOBEPX-
HOCTH B 3aBHCHMOCTH OT BHYTPEHHETO 3HEPIeTHYECKOTO COCTOSHMS MOJICKYJI. Takoe yCIIOBHE IPOIIE BCETO
IMOCTaBUTb HA MHUKPOYPOBHE, UCIIOJbB3Yys IJIsA 3TOT0 SKCIEPHUMCHTAJIbHBIC JAHHBIC O MMOTOKaX ZlI/I(b(bySI/II/I " rpa-
JUEHTaX KOHIEHTpaluH (IaplHaJbHOTO AABJICHMSA), MIOJyUYCHHbIE B CBOOOIHOMOJICKYISPHBIX YCIOBUSX. {7t
pacuéTa TeueHH# c1abo pa3pexeHHbIX cMecei (uncina Kuyncena B auamasone ot 0,001 mo 0,25) HE0OX0aMMO
c(OpMyJIHPOBaTh aHAJIOTUYHBIE TPAHUYHBIE YCIOBHs Ha MaKPOCKOITMYECKOM YPOBHE onucaHus. B moknane pac-
CMOTPEHBI pa3IMYHbIC METOABI, IPHU MOMOIIU KOTOPBIX MOXKET 6I)ITI) HpOI/ISBe}léH nepexoa OT rpaHUIHBbIX YCJIO-
BUIl HA MUKPOCKOIIMYECKOM YPOBHE K Makpockonudeckomy. [IpoBesieHO conocTaBieH e MOTy4YeHHBIX YCIOBHH.

[t 060cHOBaHHOTO BHIOOpA BapraHTa Mepexo/ia K TPAaHUYHBIM YCIOBUSM Ha MaKPOCKOITMYECKOM YPOBHE
JIOJDKHBI OBITH NMPUBJICYEHBI KCIICPUMEHTAIbHBIC NaHHBIC W YHCIICHHBIE MCCIEIOBaHMS TCUCHUH c1abo paspe-
JKCHHOH Ta30BOH CMECH IPH Pa3IMYHOM BEIOOPE TPAHNYHBIX YCIOBHH.

Pa6ora BrmoxaeHa npu puHaHCcOBOM noaaepkke CIIOIY (mpoektsr 6.50.1556.2013 u 6.37.163.2014).
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In most cases, chemically non-reactive gas mixtures are well described by multi-temperature models [1]. There
is, however, a range of phenomena, which can be described only if the vibrational and rotational energy levels of
molecules are explicitly distinguished. One of these phenomena is light-induced drift. The existence of this phe-
nomenon was theoretically shown in [2], and the light-induced drift due to the presence of the surface was pre-
dicted in [3]. In [4] the first experimental observation of this effect was announced.

In order to fully simulate the gas mixtures flows with light-induced drift due to the presence of the surface,
it is necessary to set different boundary conditions on the surface, depending on the internal energy states of the
molecules. The easiest way to formulate such conditions is doing it on a micro level, using the experimental data
on the diffusion fluxes and the concentration (partial pressure) gradients, obtained in free—-molecular conditions.
For slightly rarefied gas mixtures (Kn numbers from 0.001 to 0.25) it is necessary to formulate similar boundary
conditions at the macroscopic level. The report examines various ways for the transition from microscopic level
boundary conditions to the macroscopic ones. The comparison of the obtained conditions is fulfilled.

In oder to make a choice of one of the ways to obtain the boundary conditions at the macroscopic level,
the experimental data and the numerical simulation of slightly rarefied gas mixtures with different choices of the
boundary conditions should be consulted.



