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Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIY€HO PO3POOIIi METOIiB Ta 3aCO6IB iarHOCTy-BaHHS A€POIMHAMIYHOTO CTaHy
30BHIlIHIX 00BOJB JliTaKa y NMOJIBOTI. B pe3ysbTarti NpoBeeHUX AOCTiIKeHb 6YJI0 pO3p00JIEHO METOT,
AepOJMHAMIYHOTrO CTaHy JIiTaka I10 TEMJIOBUX I0JIIX, OOI PYHTOBAHO BUOGID MaTeMaTUYHUX MOJieJIel 3MiH
aepoJMHaAMIYHUX XapaKTEPUCTUK 30BHIIIHIX 06BOAiB. Ha OCHOBI MaTEMaTUYHOTO Ta HATYPHOTO €KCIIEPUMEHTIB,
BCTAHOBJIEHO 3aKOHOMIPHOCTi (pOpMyBaHHS TEMIIEPATyPHOTO IPafi€eHTy y IPUKOPIOHHOMY 1Iapi MOBITPS, 1110
BMHUKAE 32 [IOIKOKEHHSIM 30BHIIIHIX 06BO/IiB, BUSIBJIEHO IAPAMETPH, SIKi BIIJIMBAIOTh HA [1I0BEJIiHKY
TEeMIIepaTypHOTrO TPaflieHTy, 110 BUHUKAE 32 MOIKOIKEHHIM, a CaMe: IBUAKICTb Ta KyT aTaku JiiTaka, Gopma
npodins Kpuia, XapakTep MOLIKOAKEHHS, MiCLie [1051BY MOIIKOPKEHHS BiITHOCHO KOHTYPIB 30BHILIHIX 00BOB.
OTtpumana iHgopmalisi Ipo CTaH 30BHIIIHIX 06BO/IIB MOXKe OyTU BUKOPUCTaHa Jijisl pe KoHQirypallii Kepyouux aii
CHACTEMHU YIIPaBJIiHHS W00 3aM06iraHHs aBianofin i, BifnoBinHO, 0715 NiABULIEHHS 0€3I1€KHU I0JIbOTIB.

2. The thesis is devoted to the problems of increasing safety, namely the: diagnosis aerodynamic condition of the
external contour of the aircraft in flight. A thermal method of diagnostics for diagnosis the state of the aircraft's



external contour has been adapted for use in real-time during flight of the aircraft. New mathematical models for
proposed method have been developed. The parameters that affect the behavior of temperature gradient which
occurs behind the damage have been studied. These parameters are: the speed and angle of attack of the aircraft,
the shape of the wing profile, the shape of damage, the place of appearance of damage. General requirements for
diagnostic system have been justified. Structural design and construction thermocouple sensors "skin-rivet" have
been developed for use in the system. Thermal Reynolds number, which relates the temperature difference
between the undisturbed airflow with the temperature difference between the damaged and undamaged areas of
the external contour has been proposed. The angle of attack dependence which linked the lift change with the
change of the wing area as a result of damage with and temperature difference has been obtained. The choice of
the airfoils' types and the initial conditions for the simulation of flow around the external contour have been
grounded. Through computer simulation and wind tunnel experiment was found that temperature difference in
the boundary layer between the damaged and undamaged areas of the external contour has been developed. By
placing temperature measurement sensors on the surface of the aircraft's external contour, we can get data about
the moment and location of the damage. Knowing the information of the current flight altitude and flight speed, as
well as the angle of attack it is possible to obtain information on the extent of damage. Based on wind tunnel
experiment the potential possibility of real-time diagnostics the state of the external contour of the aircraft in
flight in based on monitoring changes in the external contour of thermal fields has been proved. Real-time
diagnostics of external contour of aircraft and its wings, in particular, makes it possible to warn or prevent
emergency situations and thus improve the flight safety. The obtained information about the state of the external
contour can be used in control system for the reconstruction of control actions to warn or prevent emergency
situations and, thus improve the flight safety.
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