B pesymbrare pa3paboTaHa TEXHOJOTHS M CO3[JaHO MPOTPaMMHOE OOeCIeueHue,
MO3BOJISIIOIIME 3aJlaBaTh IIOJIOKEHHWE KOHEUHOCTEW CTaHAapTHOrO BOKCEIbHOro (aHToMa B
IIMPOKOM JIMANa30HE 1103, COOTBETCTBYIOIIUX PA0OYMM OMEPANUSIM, BHITOIHIEMBIM MEPCOHAIOM
ADC. IIporpammHoe oOecrieueHrne CHa0XEHO TpadUUECKHM I0JIb30BATEIHLCKUM HHTEpdeiicoM u
COJIEP’KUT MOIYJIb IBYMEPHOH rpaduueckoil BU3yaan3alii BOKCEILHON MOJIETH B MIPOU3BOJIBHBIX
CEUEHUSX M0 TPEM KOOPJIMHATHBIM IJIOCKOCTSIM.
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Voxel Human Phantom with Flexible Posture for the Calculation of the Detailed Dose

E.M. Kolodin, M.P. Panin, I.A. Frolov

National Research Nuclear University «MEPhI» (Moscow Engineering Physics Institute), Moscow

Abstract — For the purposes of correct interpretation of individual dosimeters, model calculations of dose
distribution in organs and tissues are necessary. The application of voxel phantoms for these purposes is
limited by the fixed position of a phantom. We have developed the technology and software to change the
posture of the standard voxel ICRP phantom. Transformation of the phantom includes the rotation of
individual limbs as a whole and deformation of the joint areas for a smooth articulation of rotated
fragments with each other.

Keywords: radiation safety, math modeling, voxel technologies, Bezier curves, voxel phantom.
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NPUMEHEHUE YUCJEHHBIX METOJIOB TPEXMEPHOM
T'UAPOJUHAMUKU JJI51 PACYUETOB MPO®UJIE KOHIIEHTPALIUA
I'A30OA3PO30JIBHBIX BBIBPOCOB A3C

M. Mexau, MLII. ITanun
Hayuonanenuiii uccnedosamensckuil adeprulii ynugepcumem « MUDH» Mockea

MeTogaMi  BBIYMCIMTENBHOM  THAPOAWHAMHMKHM — HCCIEAOBAaHA TOYHOCTh  IPOTHO3MPOBAHUS
pacripoctpaHenust BeIOpocoB ADC ¢ ydeToM 3maHMM M coopykeHus. IIpoBeneHO cpaBHEHHE
YHCIEHHBIX Pe3yJIbTaTOB ¢ MOJENbI0 ['aycca.

Kniouegvie  cnosa:  ra30a’3po30iibHBIE  BBHIOPOCHI,  BBIYMCIUTENBHAs — THAPOTa30JMHAMHKA,
aTMoc(epHbIil MOrpaHNYHBIN CJI0H, aTMochepHas 1udpdy3usl.

[[Iupoko  wucnome3yemass u  pexkomeHgoBanHas MAI'ATD  nokampHast — MoJeib
pacipocTtpaneHusi arMocdepHbix BbIOpocoB ADC ocHoBaHa Ha [‘ayccoBOM MpenCTaBICHHUH
pacnpezeneHuss KOHIEHTpauuu. JlaHHas MoJenab MpeArnosaraeT pPOBHYIO, HO HIEPOXOBATYIO
MOBEPXHOCTh M HECNOCOOHA YYeCTh BIUSHUE OTACTBHBIX 3JaHUNA M COOPYXKECHHH, a TaKkKe
KOHKpETHbIE 0COOCHHOCTH pelibeda MECTHOCTH Ha pealbHOEe paclpeiesieHe KOHIIEHTPaIUH.

Jns uccinenoBaHusi BenWUUMHBI 3()PEKTOB, OOYCIOBICHHBIX CIOKHBIMH T'PAHUYHBIMU
YCIOBHSIMH  pacnpocTpaHeHusi BbIOpocoB ADC, B Hacrosmed paboTe ObUIO MPOBEICHO
MOJEJIMPOBAHUE PACCEMBAHUS PAJAMOHYKIUIOB B BO3AYLIHON Cpelie MPU3EMHOTO CJIOSl METOJaMU
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BbIuMCIuTeNbHOW ruapoauHamMuku (MBI') ¢ wucnons3oBanmem makera ANSYS FLUENT. B
KadecTBe mpuMepa Oblia BhIOpaHa KOHKpPETHAss KOH(UTypalus 31aHuid U coopykeHui PocToBckoit
ADC. Ilpu 4HMCICHHOM MOJICTUPOBAHUU HCIIOJIB30BAHO CTAIMOHAPHOE YpaBHEHHU TYpOYIEHTHON
mupdy3un Happe-CTokca Ha TpeXMEpPHOW NPOCTPAHCTBEHHOM ceTke (2,8 MWLIMOHA SYEeK).
pasmepamu 1200 m x 800 M x 300 m. IIpocTpaHCTBEHHas ceTKa HEpaBHOMEpHas: BOIM3H
HEOJAHOPOJHOCTEH OHa Oosee mioTHas (puc. 1).

PI/IcyHOK 1 — Menkas ceTka MCKAY 3JaHUAMN

Pacuerst mo CFD cpaBHuBaimch C pesynpTaramMu mo [ayccoBoil Mojaenw Haj TUIOCKOH
MIOBEPXHOCTBIO U TOKA3aJy XOPOIIYI0 COracoBaHHOCTh (puc. 2). Ilpu 3ToM mpocTpaHCTBEHHas
3aBUCHMOCTh IapaMmeTpoB ['ayccoBoro pacnpezneneHuss Opanach 10 MOJENSM IEPBOrO MOKOJIEHUS
Briggs u Doury [2].

I[Ipu wMonmenwpoBaHUM OOTEKaHUS BBIOPOCOM BBICOKHMX 3JaHUU OOHapyxkeH d¢QeKT
CYIIECTBEHHOI'O YBEIMUYCHHsI KOHLEHTPALUU C MOJBETPEHHOW CTOPOHBI 3/aHus (puc. 2) 3a cyer
co3JlaBaeMoil 00TeKaHueM 3/1aHus TYpOYICHTHOCTH.
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Pucynok 2 — CpaBrenue pacu€roB mo CFD ¢ ["ayccoBoii MOJenbI0 Hal pOBHOI IDIOIMIAIKOM (CIIeBa), YBETHUCHHE
KOHIICHTPAIIH IPUMECH C TIOJBETPEHHOM CTOPOHHI 37[aHNus (CIIpaBa)
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Application of Computational Fluid Dynamics Methods to Calculation of Profiles of
Concentration NPP Atmospheric Emission

M. Mehdi, M.P. Panin
National Research Nuclear University « MEPhI» Moscow

Abstract — The accuracy of predicting the flow and dispersion around buildings is investigated with
computational fluid dynamics methods. The numerical results are compared with the Gauss model.

Keywords: Computational fluid dynamics, Atmospheric boundary layer, Dispersion; Stack.
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