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AHanu3 IUTeparypbl, HOCBSIIIEHHOH COBPEMEHHBIM CPEACTBAM BEHTHIISLIUH, CBHIETEILCTBYET O TOM, YTO HaM-
GoJiee NEePCIEeKTUBHBIM HAIIPABICHUEM B 3TOI 00IACTH SBJIAETCS 00SCIICYEHNE MECTHOTO YAAJICHHS CBAPOYHOTO a3po-
301 (CA), T.e. CO3aHNE MECTHBIX BBITSDKHBIX YCTPOWCTB, NEPEIBHKHBIX M NMEPEHOCHBIX (PMIIBTPOBEHTHISIIIMOHHBIX
anmapatoB (PBA), BCTpOEGHHBIX B CBapOYHOE 000PYAOBAHUS YCTPOHCTB OTcOoca, GuiabTpoB s yaasnusanus CA. [Ipu
9TOM BaXKHOH OCOOEHHOCTBIO HX SIBIISIETCS TO, 4TO puMeHeHne ®BA ¥ npyrux ycTpoHCTB MECTHOTO 0TCOCa ¢ (HIIb-
TPOM II03BOJISCT PEIIUTh HE TOJILKO TMIMEHHYECKHE MPOOIEMBbI (3aIUTa OPraHOB JABIXaHUs CBAPIIMKOB OT BPEIHbBIX
BEIIIECTB), HO U HKOJIOTUUECKHE — M30aBUTh ITPOM3BOACTBEHHYIO H OKPY)KAIOIIYIO Cpey OT BPEIHBIX BEIOPOCOB CBa-
POYHOTO IPOM3BOJICTRA.
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Analysis of the literature on modern means of ventilation, suggests that the most promising direction in this area is to ensure
that local removal of welding aerosol (CA), ie establishment of local exhaust devices, mobile and portable devices filtered air (PVA),
built-in welding equipment sucking devices, filters for trapping CA. In this important feature of them is that the use of PVA and
other local suction device with a filter can not only solve the hygiene problems (respiratory protection of welders against harmful
substances), and environmental - to save the production and the environment from harmful emissions from welding.
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B crarbe paccMarpuBaeTcsi MaTeMaTHueckast MOJICIb 1 YHCICHHBII MeToA perieHus AUdGpepeHInanbHbIX ypaBHEHHH
B YAaCTHBIX MPOHM3BOJHBIX MMapabOIMYECcKOro THIA HA NMpHMepe pemeHus ypaBHeHus quddysmn. [IpuBoaurcs ommcanue
MeTo/Ia KJIETOYHBIX aBTOMATOB KaK YHCIEHHOTO METO/IA PEIICHHs yPaBHEHNH B YaCTHBIX MPOU3BOAHBIX. [TokaszaHo, uTo opu-
THHAIIbHAsI MaTeMaTnIecKast Mozelb Maproityca Jutst onmcaHus nporecca T Qy3un JaeT MCKPETHOE pactipeneneHue Gu-
3uueckoro mapamerpa. IIpencraBneno MmoauduuupoanHoe npasuno Maproiyca B KauecTBe aHanora I pepeHIHnaIb-HOro
oreparopa BTOPOTO IOPSI/IKA B paMKaX BBIYHCIUTEIIEHON CPeIbl KIIETOUHBIX aBToMaroB. [TokasaHo, 4To MOquGHIMpOBaH-
HOE MpaBuIo Mapronyca B AByX- H TPEXMEPHOM CITydasix MO3BOJISET MONY4aTh HEMPEPBHIBHYIO (DYHKIIMIO PACTIPeEIeHHs
¢msmdeckoro mapamerpa. [IpoBenena BepruduKanyst peUIoKeHHOH MaTeMaTHIecKoil Momeny U Qy3ur Ha OKPECTHOCTH
Maproiyca IyTeM CpaBHEHHUSI C U3BECTHBIM TOUHBIM PEIICHHEM TPEXMEPHOTO ypaBHeHUs 1 dy3nun, OTHOCHTEIbHAS T0-
TPEIIHOCTB COCTaBHJIA MOPSIIKA OIHOTO MpOIieHTa. PaccunTansl G6e3pa3mepHble kKodhduenTs! uddy3mm.

MATHEMATIC MODEL AND NUMERICAL TECHNIQUE FOR INVESTIGATION
DIFFUSION AND HEAT CONDUCTION PHENOMENA

Gubarev S.V.!, Berg D.B.2, Dobrjak P.V.2

1 Institute of Industrial Ecology Ural branch of RAS, Ekaterinburg, Russia
(620219, Ekaterinburg, street S.Kovalevskoy, 20), e-mail: mnogono@gmail.com
2 Federal State Autonomous Education Institution of Higher Professional Education «Ural Federal University
named after the first President of Russia B.N.Yeltsin», Ekaterinburg, Russia (620002, Ekaterinburg, steet Mira, 20)

This article describes mathematic model and numerical method for partial parabolic differential equations of diffusion
and heat conduction phenomena. Describes common numerical methods for solving differential equations parabolic type.
Cellular Automata as numerical method for partial parabolic equation is described. Original Cellular Automata Margolis
diffusion rule gives a discrete distribution. Described 2D and 3D Margolis mathematic model diffusion allows to get
continuous distribution of physical parameter. Mathematic model Cellular Automata for molecular diffusion was verified
by compared with analytical decision of diffusion equation. Relative error calculated of modified mathematical model and
was about one percent. The diffusion coefficients are calculated dimensionless for modified mathematic model.
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