MEPEeHHH 0 H300paKEHUSIM, KaK MPABHUIIO, SBISCTCS CIOXKHBIM, T. €. JJIS TOJTYICHUS
pe3ynbTara U3MepeHHi HEe0OXOIMMO BBITIOTHUTH HECKOJIBKO JTAloB, HA KaXKIOM W3
KOTOPBIX MOTYT MPOSBIATHCS (PAKTOPBI, BIUSIONIMNE Ha W3MEHYMBOCTH PE3YIBTATOB
W3MEPEeHMA. DTU ATarbl BKIIOYAIOT MOATOTOBKY o0pa3ia K W3MEpPEeHHsIM, MPOLETyPY
ornpeneyeHust MacmTadba nzodpaxenus, norydaemoro B CAU, a Taxxke U3MepeHHs U
CTaTUCTHYECKYI0 00paboTKy pe3ynbraroB. Bece TpeOoBaHMs K MTPOBEIECHUIO ATUX 3Ta-
OB HEOOXOIMMO PETIAMEHTHPOBATh B CTAHIAPTax Ha METOA (METOANKY) U3MEPECHHUIA.

[IpuBenenue cTaHmapToB Ha MeTaIOrpaguUecKre METOAbl UCCIEIOBaHUN B CO-
OTBETCTBUE C YPOBHEM DAa3BUTHS KOMIBIOTEPHON MHKPOCKOIHMH CTAaHET MOIIHBIM
CTHUMYJIOM JUIsl BHEJIPCHHSI COBPEMEHHBIX TEXHOJIOTMH KOHTPOJS KadyecTBa IMPOAYK-
IUU. DTO MPOCTUMYIUPYET NPEANPHUATHS U YHUBEPCUTETHI OTKA3aThCS OT dKCILTyaTa-
UM MOpaJbHO M (U3NYECKU ycTapeBine mpuOopHOW Oa3bl. [IpuMeHEHHEe HOBOTO
obopynoBanus nmpodomnoarotoBk 1 CAU n30aBUT CielUaiucToB OT HEOOXOAMMOCTH
BBITIOJTHSTh PYTHHHBIE OTEpPAIlid, OCBOOOTUT BpPEeMsl JUISI MHTEPIPETALUU U OCMBIC-
JICHUSI pE3yNBTaTOB UCCIICOBAHMM, T. €. U1 TeX 3a7a4, C KOTOPHIMU HE MOXET CIIpa-
BUTHCSl HU OJIHA KOMITBIOTEpHAsI CUCTEMa, M KOTOPHIE MO CHJIAM TOJIBKO METaJIOBe-
AaM-npodeccroHaNam.
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HccnenoBana cucreMa JIBYX WHIYKTUBHO CBSI3aHHBIX aBTOT'CHEPATOPOB B BHJIC
TOHKHUX TOJIYITPOBOJTHUKOBBIX IIJIACTHH, PEKHM aBTOKOJICOAHHSI B KOTOPHIX OCHOBaH
Ha 3¢ dekre camopazorpena [1]. OOHapyKXeHO HAMYUE B CUCTEME METacTaOMIHLHOTO
Xaoca, MOJyYeHBbI MapaMEeTPUYCCKHA 3aBHCHMbBIC OOJACTH HACTYIICHHUS Pa3IMYHBIX
TUTIOB CHHXPOHU3AIMH U PACCUHXPOHU3AIIHNH:

® XaOTHYCCKOTO ITOBEIACHUS
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e monHOM cuH@azHOM U TpoTuBOGA3ZHOM  CUHXpOHU3auuMH, lag-
CUHXPOHM3ALHS, YACTOTHASI CHHXPOHU3AIUS
® pacCHHXpPOHU3AIUSA
TepMUH «pacCHHXpPOHU3ALMS B JAHHOM CIIydae MOHUMAETCs, KaK pa3Inune CUr-
HAJIOB 10 HECKOJIbKUM INIABHBIM FapMOHHMKAM NP TAPMOHUYECKOM Pa3JIOKEHUU.
VYcTaHOBIIEHO HAJIMYME METACTAOMIILHOTO JETEPMUHUPOBAHHOTO Xxaoca (puc. 1) u
YCIJIOBHS €r0 peajin3alyy M0 HAJIUYHUIO OJHOTO IMOJOKUTEIBHOIO JOMUHAHTHOIO IO-
kaszaress JIsmyHoBa anroputm [2] 1 HEYCTOMYMBOCTBIO TPAEKTOPUIM CUCTEMBI B 3aBU-
CUMOCTH OT MaJIbIX BapuallMHd HaydaJbHBIX YyCJIOBHMI. Peanmmsyercs Takol Xaoc mpu
JOCTAaTOYHO CUJIbHOW MPUTATUBAIOLIEH CBA3U U DBOJIOIUU CUCTEMBI U3 JOCTATOYHO
Majoro oobeMa (pazoBoro MPOCTPAHCTBA.

Lyl

Iitr)
L5k

14t

A, = 0.001341 F 0.000295
Ay = —0.000604 F 0.000095
Az = =0.000996 F 0.000114

vol 10 Az = —0.021363 F 0.000046
Az = —0.18068 F 0.00004
Az = —0.02224 F 0.00018
Ay = —0.22597 F 0.0002

f' Ay = —0.45216 F 0.00008
od} As = —3.18166 F 0.00151

As = —1.96469 T 0.00048
Ag = —28.24832 F 0.00379

Ag = —42.00534 F 0.00082

2.8 3.0 32 34 \ 3.6 38 +.0 L)

Ty \

WWMMMMM

000 10000 12000 14000

Puc. 1. MeractaOunpHBIi XaoC U MEPEXO]l K MPEACIbHOMY LIUKITY.
A; - yncia JisnyHosa.

ITocie »rama MeTacTaOMJILHOTO XaOTHYECKOIO MMOBCIACHUA, CUCTCMaA aBTOI'CHCPA-
TOPOB BbIABHJIA CJIOKHBIC 3aBUCUMOCTH HACTYIUICHUA PA3JIMYHBIX BUIOB CHUHXPOHH-
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3alMM OT CHJIbI B3aWMMOJICHCTBHS, YTO IMOKA3bIBAET HEOOXOMUMOCTh M3YUCHHUS TAKOTO
s dekra B CBA3KE C BUJIOM B3aUMOJICHCTBUS.
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Recent interest in investigating unsteady heating processes in rarefied gases is
motivated by their applications in several fields including micro-electromechanical
systems, microelectronics and laser industry. Time dependent heat transfer configura-
tions are common in gaseous micro devices and may be produced by time dependent
boundary cooling or/and heating.

A transient flow of a gas caused by a sudden change in the boundary temperature,
which is the counterpart of the periodic time-dependent problem, is a type of basic
problem of a rarefied gas flow [1]. Recently in [2] the transient heat transfer in a gas
confined in a small-scale slab due to the instantaneous change of a wall temperature
has been investigated. In this work semi-analytical approaches have been applied in
the free molecular and hydrodynamic limits, while the DSMC method has been used
in the transition regime. The oscillatory heating in a microchannel has been recently
investigated by the low-variance deviational simulation Monte Carlo method motion
for an arbitrary time variation of the boundary temperature [3—4]. Periodic time-
dependent behavior of a rarefied gas between two parallel planes caused by an oscil-
latory heating of one plane has been numerically studied based on the linearized
Boltzmann equation for a hard-sphere molecular gas [5].

In the present study, an analysis of the oscillatory heating of a rarefied gas con-
fined between two parallel plates is based on linear kinetic theory. The implementa-
tion of a kinetic solution provides reliable results in the whole range of the Knudsen
number with modest computational effort. In particular, the time dependent heat
transfer is modelled by the linearized nonstationary kinetic equation, subject to Max-
well purely diffuse boundary conditions. The Shakhov model of the Boltzmann equa-
tion is chosen as the most appropriate one because it provides the correct Prandtl
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