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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 55.47.03

Tema gucepranii:
1. MeTog, po3paxyHKy aepOAMHaMIYHIX XapaKTePUCTUK CUCTEMU TiJIECHUX NIPO(DiiB B 06MEXXEHOMY MOTOLIi B's13KOi
pinuHU

2. Method of calculating the aerodynamic characteristics of solid profiles system in the limited flow of viscous fluid

Pedepar:

1. O6'exT- npoliec OOTIKaHHS CUCTEMU TiJIECHUX MPOQIisIiB MIKPOJIITaKiB i3 JOBiIBHOIO B3aEMHOIO Opi€HTAlli€l0 B
IJIOLIMHI Tevii cTallioHapHUM IIOTOKOM B'SI3KO1 HECTUCIIMBOI PiAMHY, TAKOX i MO6/I13y TOBEPXHi pO3NOiny; MeTa -
PO3poOKa METONy PO3PaxXyHKy aepoMHaMiYHMX XapaKTepUCTUK CUCTEMU TiJIeCHUX MPOQisiB Ipu iX 06TiKaHHI
JlaMiHapHUM ITIOTOKOM B'$13KOi HECTUCJIMBOI PiIMHM 110 A03BOJISIE BUBHAYEHHSI peaIbHUX a€POIMHAMIUYHNX
XapaKTEePUCTUK MIKPOJITaJIbHUX araparis; METOIHU - y3arajbHeHi TeOPii BEKTOPHO-TEH30PHOI'O aHAaIli3y,
riIpoAvHaMiYHUX NIOTEHIiaiB, METOJ, TPAaHUYHUX IHTETPAJIbHUX PiBHSHD i IOTO YMCIIOBA peaidallis; pe3yabTaTH -
3HMKEHA PO3MIPHICTD 3a/a4i y TOPiBHSAHHI 3 IHIIMMU YUCJIOBUMU METOLAMU, IIPU [IbOMY CKOPOYEHO 4ac
004MCJIEHD, 110 MA€ 3HAYEHHS [IPY BUKOHAHHI NOLIYKY NI€PCIIEKTUBHUX aepOAMHAMIYHUX KOMIIOHOBOK
MIKPOJIiTAJIbLHUX aIlapariB Ta iX HECYYMX CUCTEM TaKOXK i B EKCTPEMAJIbHMX YMOBAX €KCILyaTallii, IKi HEeMOXKJIMBO

BiITBOPUTH B €KCIIEPUMEHTI; HOBMU3HA - YZJOCKOHAJIEHO METO] PO3PaXyHKY a€pPOIMHAMIYHNX XapaKTepPUCTUK



TinecHux npodisiB 1amMiHAPHUM ITIOTOKOM B'$I3KOi HECTHUCINBOI PilMHY, IKUi 3a6e31edye MOKIIMBICTh PO3PAXYHKY 3
MaJIIMM YaCOBMMU BUTpPaTaMU OOTiKaHHS CUCTEMHU TijleCHUX IpodiiB, a60 aepoguHaMiYHOTO KOMIIOHYBaHHSI
MIKPOJIiTaKa, o 403BOJIS€ 3aCTOCOBYBATU PE3YJIbTATH PO3PAXyHKIB a€pPOJANHAMIYHMX XapaKTEPUCTHUK [IJIs
[IPOEKTYBAHHS A€POJIMHAMIYHOTO KOMIIOHYBAHHS MiKPOJITaKiB, yAOCKOHAJIEHO Ha OCHOBI 3aCTOCYBaHHS TeOPii
anpokcuMmallii HU3Ky iHTepHoJIsSILifHUX IPOLeayp, o 3a6e3Me4yI0Th 32 JOIIOMOTrOI0 JIHIMHUX QYHKLiN
aQHaJIITUYHUH ONUC JUCKPETHOrO IIpeJCTaBIeHHs MiXKpO3paXxyHKOBOI 06J1aCTi IpU OOYKCIIeHH] iHTerpaiiB Ha
eJIeMEeHTaxX MeXi, 1[0 J03BOJIsI€ 3HUBUTHU CKJIAJIHICTh METOAY PO3PaxyHKy aepOAMHAMIYHUX XapaKTEPUCTUK CUCTEMU
TiziecHUx NpoQisiB npy 0OTiKaHHI JIAMiHAPHUM IIOTOKOM B'SI3KOi HECTUCJIMBO]I PilVHMY; CTYIiHb YIPOBAIKEHHS —

BIIPOBa>KeHO B po6oTty [II1 "AHTOHOB"; rasy3b BUKOPUCTAHHS - a€POKOCMIUHa.

2. Object - process of flow around the solid profiles system of microplanes with arbitrary mutual orientation in the
plane of flow by a stationary flow of a viscous incompressible fluid, and also near the interface; goal - development
of method for calculating the aerodynamic characteristics of solid profiles system in the flow past viscous
incompressible fluid by a laminar flow that allows the determination of the real aerodynamic characteristics of
microtrack devices; methods - generalized theory of vector-tensor analysis, hydrodynamic potentials, the method
of boundary integral equations and its numerical realization; results - the dimensionality of the problem is reduced
in comparison with other numerical methods, at the same time, the computation time is shortened, which is
important in the implementation of the creation of promising aerodynamic layouts for microlet vehicles and their
carrier systems, as well as in extreme operating conditions that can not be reproduced in the experiment; novelty
- the method for determining the aerodynamic characteristics of solid profiles by a stationary flow of a viscous
incompressible fluid in the case of laminar flow has been improved, which makes it possible to numerically solve
the problem of flow around the solid profiles system or aerodynamic arrangement of microplanes with small time
expenditures, which makes it possible to apply the results of these calculations to design the aerodynamic
arrangement of microplanes, the series of interpolation procedures providing an analytical description of the
discrete representation of the boundaries of the computational domain in the calculation of integrals on the
elements of the boundary by means of linear functions is improved on the basis of the approximation theory,
which makes it possible to reduce the complexity of the method for calculating the aerodynamic characteristics of
the system of bodily profiles when flowing by a laminar flow of a viscous incompressible fluid; implementation
degree - implemented in the work of the State Enterprise "Antonov"; industry - aerospace.
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