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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHX PyOpHK: 29.27, 30.17

Tema guceprauii:
1. HaykoBO-MeTOI0JIOTiYHI OCHOBY MOJIE€JIIOBAHHS 3JI€IEHIHHS a€pOAMHAMIYHUX [IOBEPXOHbD JIiTAJIbHUX allapaTiB

2. Scientific and methodological bases of icing processes modeling of aircrafts aerodynamic surfaces

Pedepar:

1. CTBOp€HO HayKOBi Ta METOJIOJIOTIYHI OCHOBU [J151 PO3POOKU MaTEMAaTUYHUX MOJIeJIEN, METOIUK, aJITOPUTMIB i
IIporpam, Mo OMUCYIOTh TPOLIECH TiipOaepOAUHAMIKY i TEMJIOMACONEPEHOCY, 3 ypaxyBaHHIM (a30BUX IEPEXOIIB,
110 BiIOYyBAIOThCS IIPU 3J1€leHiHHI JliTabHUX anapatis. [IpoBefieHa cepisl eKCllepUMEHTaIbHUX OCTiIKeHb
IIPOLIECY 3aMEP3aHHsI BOJIOTH, 110 BUIIAJa€ Ha OOTIYHY IIOBEPXHIO, sIKa BKJIIOYA€ BUBYEHHS MiKpOQi3uKU IIpoLeCy
B32€MO/Iii IEPEOX0JIOIKEHUX Kpallesib BOAU 3 [IOBEPXHEIO, CTPYKTYPU KPUTH, 1110 YTBOPIOETHCS HA ITOBEPXHI, a
TaKOX IIPOLIECY 3aMeP3aHHS IEPEOX0JIOIKEHOI TOBEPXHEBOI Kparuli. Ha OCHOBI MPOBEIEHUX €KCIIEPUMEHTIB
BJOCKOHAJIEHA METOAMKA MOJIEJIIOBaHHSI HAPOCTaHHs Kpuru. [IpoBezieHi cucTeMHi 6araTornapameTpUuyHi
IOCJIiIKEHHS B [lialla30Hi IbOTHUX Ta METEOPOJIOTIYHUX MapaMETPIB, B IKUX MOXKJIMBE BUHUKHEHHS 3JI€[I€HiHHS.
Po3pobiieHe mporpaMHO-MeTOAMYHE 3a6e31eyeHHs] MOKe OyTH BUKOPUCTAHO HAPSAY 3 JIbOTHUMU

BI/Il'IpO6YBaHHHMI/I, d TaKOXK Ha3€MHUMU €KCIIEPYMEHTAMU 1J1d MOLEJIIOBAHHS ITPOLECY YTBOPEHHA KPM>KaHNX



HapOCTiB, Y TOMY YHCJIi KPUTH, 1J0 YTBOPIOETHCS MPU POOOTI CUCTEMU IPOTU3JIEAEHIHHS, TETJIOBOi CUCTEMU
[IPOTU3JIE[IEHIHHS B YMOBax I0SIBU «6ap’€pHOI» KPUTHY B 33JJaHUX METEOPOJIOTIYHMX YMOBAX i OLIiIHKY BIJINBY TaKUX
HapOCTiB Ha €KCIUIyaTaliliHi XapaKTEPUCTUKU JIiTaJIbHUX arnapaTiB. OTpMMaHi pe3yIbTaT MOXKYTb 3HAUTH
3aCTOCYBaHH4 I1if] YaC IPOEKTYBAaHHS CUCTEM 3aXUCTY BiJl 37I€[IeHiHHS, 3a0€3l1e4eHHs 6€3[1E€KU [10JIbOTiB, B TPOLEC

ceprudikalii JiTaTbHUX anaparis /Jis I0JIbOTY B YMOBAX 3J/I€JJ€HiHHS, PO3CJliJyBaHHS aBapilHUX BUIA/IKiB.

2. The scientific and methodological foundations for the creation of mathematical models, techniques, algorithms
and programs describing the processes of hydroaerodynamics and heat and mass transfer taking into account
phase transitions occurring during the icing of aircraft are developed in the thesis. A series of experimental studies
of the freezing of freezing moisture on a streamlined surface, including a study of the microphysics of the
interaction process of incoming supercooled water droplets with the surface, the structure of the formed ice, and
the freezing process of a supercooled surface drop is carried out. On the basis of the experiments carried out, the
technique for modeling the buildup of ice was improved. Systemic multiparametric studies in the range of flight
and meteorological parameters in which icing occurs have been carried out. The developed software and
methodological support can be used along with flight tests, as well as ground-based experiments to simulate the
process of formation of ice outgrowths, including ice formed during operation of the de-icing system, thermal de-
icing system under the conditions of "barrier" ice in the given meteorological conditions and evaluation of the
influence of such growths on the performance characteristics of aircraft. The obtained results can find application
in the design of anti-icing systems, flight safety, in the certification of aircraft for flight in icing conditions, in the
investigation of aviation accidents.
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