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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeTouKY 3aCTOCYBaHHS 00'€JTHAHOI I'Pifi- Ta XMApHOi iHPPaCTPYKTypH [J1s1 pO3B's13Ky HECTal[iOHAPHUX

3B'93aHUX 3a1a4 MeXaHiKu pi,ILI/IHI/I, ra3y Ta 1rjiadmMu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methods for applying integrated grid and cloud infrastructure for solving unsteady problems of
fluid, gas and plasma mechanics

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIIiKEeHb — PyX HEeCTallioHAaPHUX IIOTOKIB MOBITPSI Ta HU3bKOTEMIIEPATYPHOI [1J1a3MU IIPU OOTiKaHHI Tij
IOBiNIbHOI reoMeTpii. MeTa po60OTH — YIJOCKOHAJIEHHS! Ta PO3BUTOK METO/IB PO3B’s13Ky HECTalliOHAPHUX 3B'I3aHUX
33724 MEXaHIKU PiAuHY, rasy Ta Maa3Mu 3a JOIIOMOTOI0 PO3MNOiEHNX 00UUCIeHb. METOOM AOCTII>)KEHDb — YUCEbHI.
[TpoBeneHO yIOCKOHAIEHHSI PO3pO0JIEHOI MaTeMaTUYHOI MOZeJIi JOCiIKeHHSI aepoHaMiKU, €JIeKTPOAHAMIKHY,
IVWHAMIKY [JIa3MU TA XiMIYHOI KIHETHKU [IJIs1 MOZEJIIOBaHHS B3a€MO/Ii CYLIIJIBHOTO B'SI3KOTO CEPELOBUIIA 3
HU3bKOTEMIIEPATYPHOIO MJ1a3MOI0 JIi€JIEKTPUYHOTO 6ap'€pHOr0O po3psay. 3apoloHOBAaHO METOIUKY NEKOMIIO3ULii
PO3PaxyHKOBOI 06J1aCTi 3 ypaXyBaHHSIM PYXJIMBOCTi OKPEMUX F€OMETPUYHUX OJIOKIB, @ TAKOXK KPUTEPii
OaslaHCyBaHHs 004U CII0BAJIbHOIO HAaBaHTaKEHHSI SIK Ha OKPeMi KjlacTepy, Tak U Ha OKpPeMi By3Jv IIPU
po3IoiNeHnx 06UNCIEHHSIX JJ1s1 00'eqHAHO] Ipif- Ta XMapHOi iHdpacTpykTypu. OLiHEHO BIJIUB MPOIYCKHOI
3IATHOCTi KOMYHIKallilHUX MepeX Ha e(peKTUBHICTb po3IapaseslloBaHHs 3B'sI3aHUX 33724, Ta HAJAHO peKOMeHalLii
17151 epeKTHUBHOI peasisalii Takvx 3a1a4 y po3IIoJieHOMY CepeloBuUILi 06'eJHAHO] IPifi- Ta XMapHO]
iHppacTpykTypu. [IpoBesieHO TECTOBI pO3paxyHKH 3B’I3aHUX 3a/1a4 MEXaHIKY PiAuHM, ra3y Ta Maa3mu 1

JEMOHCTpaLi pane3faTHOCTI 3aIIPOIIOHOBAHOI METOIUKU.

Pedepar aHIJIiHCBKOIO:

The object of research is the motion of nonstationary air flows and low-temperature plasma in the flow around
bodies of arbitrary geometry. The aim of the work is to improve and develop methods for solving non-stationary
related problems of fluid, gas and plasma mechanics using distributed computing. Research methods are
numerous. The developed mathematical model of aerodynamics, electrodynamics, plasma dynamics and chemical
kinetics has been improved to model the interaction of a continuous viscous medium with a low-temperature
plasma of a dielectric barrier discharge. The method of decomposition of the calculation area taking into account
the mobility of individual geometric blocks, as well as criteria for balancing the computational load on both
individual clusters and individual nodes in distributed computing for the combined grid and cloud infrastructure.
The influence of communication network bandwidth on the efficiency of parallelization of related tasks is
estimated, and recommendations for effective implementation of such tasks in the distributed environment of the
combined grid and cloud infrastructure are given. Test calculations of related problems of fluid, gas and plasma
mechanics were performed to demonstrate the efficiency of the proposed method.
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