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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTumizauis popmyBaHHS i KOHTPOJIIO [TOTOKIB €JIEKTPOHIB i rajJlbMiBHOI'O BUIIPOMIHIOBAaHHS B PafliallitHUX

TEXHOJIOTISIX.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Optimization of formation and control of electron beam fluxes and bremsstrahlung in radiation technologies.

Pedepar yKpaiHCBKOIO:

Mertoto 1iei po60TH € oNTHMI3allis BAKOPUCTAHHS IIy4YKiB €JIeKTPOHIB i raJbMiBHOTO BUITPOMiHIOBAHHS T
eeKTUBHUI KOHTPOJIb iXHiX XapaKTepPUCTUK Y pafialiiiHux npouecax. O6'eKTOM IOCIiIKeHHs € PisnyHi pouecu
(opMyBaHHS 110J1iB BUIIPOMIHIOBaHb (€JIEKTPOHIB i raMa-KBaHTIB) Ta ixX B3aeMOZii 3 06'eKTamy, 1110 OIIPOMIHIOIOTHCSI.
Metonom MonTte-Kapso B naketi PENELOPE BukOHaHi po3paxyHKU JO30BUX PO3MOiiB MO IMMOKHI B 06'€KTaX, 1[0
OIIPOMIHIOIOTHCS €JIEKTPOHAMU TiJL pisHUMMHU KyTaMu. [ly1s eHeprilt 2, 6, 10 MeB i KyTiB naziHH4 enekTpoHis Big 0 1o
75 rpazyciB po3paxoBaHi J030Bi po3noziny no riaubyHi i cTBopeHa 6as3a JaHuX [j1si OCHOBHUX MaTepiailis
BMKOPHCTOBYBAaHUX B pafiiallilHMX TEXHOJIOTISX (MOJIieTUJIEH, IPOAYKTY XapuyBaHHS, TOILO) 3 Pi3HOIO I'yCTUHOIO.
J17151 OBHOCTOPOHHBOTO i HBOCTOPOHHBOTO ONPOMIHEHHSI €JIeEKTPOHAMU (B Iiana3oHi eHeprii 2:10 MeB) 06'exriB
PO3p06JI€HO METO, BU3HAUEHHS ONTUMAJIbHUX IIapaMeTpiB IyUKiB, SIKi 1alaloTh Mif Pi3HUMU KyTaMH, 110
3abe3nevye MiHiMaJIbHY HEOJHOPIAHICTb 103U IO [U6MHI. MeToA 3acCHOBaHMI Ha MiHiMi3alji
CcepeIHbOKBAIPATUYHOTO BiIXUJIEHHS MOIJIMHEHOI 1034 (€Heprii) Mo rmbrHi 06'eKTa 10 OIPOMIHIOETbCS, i
pillIeHHS YMCeNbHUM METOLIOM CUCTEMU HeJIiHIMHUX PiBHSIHb. PO3p0671eHO METOI0JIOTiI0 BU3HAUEHHS BILJIMBY Ha
HEOJHOPIJIHICTb NOIJIMHEHO]I 1031 B 00'€KTI BiIX1JI€Hb BiJ, HOMiHaJIbHUX 3HA4Y€Hb: €HEeprii i KyTa naginHs
€JIEKTPOHIB, iIHTEHCUBHOCTI JOJATKOBOTO Iy4Ka €JIEKTPOHIB (KyT NaAiHHs Ha 00'eKT 0 # 0O) i TOBIIMHY 00'€KTa IIpU
I BOCTOPOHHBOMY OITPOMiHEHHI. BU3Ha4eHO CTymNiHb BIJIMBY LUX (PAKTOPiB HA HEOJHOPIAHICTh MOTJIMHEHOI JO3U.
Po3po6seHo Mozesb TeIIOBUiIEHHS B KOHBEPTEPI rajIbMiBHOI'O BUIIPOMIHIOBAaHHS IIPY ONPOMIHEHHI ITyYKOM
€JIEKTPOHIB. [>KepeJio Temsa B MOJieJli 3aJJa€ThCs Ha MiICTaBi JaHMX ITPO €HEPTrOBUIiIEHHS, OTPMMaHUX METOJIOM
Monte-Kapio. Po3paxyHOK T€pMOTigpaBliYyHUX NTAPAMETPIB i YMOB OXOJIOIKEHHSI CUCTEMU 31IiMICHIOETHCS
PillIEeHHSIM CIPSDKEHUX 3a7lady TePMOIUHAMIKY i rifpoarHaMikyu. MogenioBaHHS 3IiACHIOBAJIOCS 32 TOTIOMOTOI0

nporpamHoro nakera SolidWorks Flow Simulation.

Pedepar aHIJIiHCBKOIO:

The aim of this work is to optimize the use of electron beams and bremsstrahlung and effectively control their
characteristics in radiation processes. The object of study is the physical processes of formation of radiation fields
(electrons and gamma rays) and their interaction with irradiated objects. The Monte Carlo method in the
PENELOPE package performed calculations of dose distributions along the depth in objects irradiated with
electrons at different angles. For energies of 2, 6, 10 MeV and angles of incidence of electrons from O to 75 degrees,
dose distributions along the depth were calculated and a database was created for basic materials used in radiation
technologies (polyethylene, food, etc.) with different densities. For one-side and double-side electron irradiation
(in the energy range 2 : 10 MeV) of objects, a method for determining the optimal parameters of beams falling at
different angles has been developed, which provides minimal dose inhomogeneity in depth. The method is based
on the minimization of the standard deviation of the deposited dose (energy) along the depth of the irradiated
object, and the solution by a numerical method of a system of nonlinear equations. The methodology for
determining the effect on the inhomogeneity of the deposited dose in the object of deviations from the nominal
values: energy and angle of incidence of electrons, the intensity of the additional electron beam (angle of incidence
on the object o # On) and the thickness of the object under double-side irradiation. The degree of influence of these
factors on the inhomogeneity of the deposited dose is determined. The heat source in the model is set on the basis
of energy data obtained by the Monte Carlo method. The calculation of thermohydraulic parameters and cooling



conditions of the system is carried out by solving conjugate problems of thermodynamics and hydrodynamics. The
simulation was performed using the software package SolidWorks Flow Simulation.
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