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The identification problems of geometrical parameters of tunnel cavity in long
cylindrical body and in a heat conductive half-space have been considered. Heating
body's surface by stationary concentrated heat fluxes causes thermal process and
the existence of tunnel cavity inside the body couses a perturbation of surface
temperature field. This perturbation, which is measured with the use of IR-
thermography, is used as an input data for identification problem.

To simulate this process and to build corresponding mathematical models the
boundary integral equations have been chosen. Using them the direct problems
have been formulated and quantitatively studied with the use of boundary element
method. Studies have shown what informative parameters of surface temperature
field can be used to identify geometrical parameters of tunnel cavity. In considered
cases these parameters, particularly, are maximum and minimum values of the
perturbation of surface temperature field.

Obtained informative parameters allowed reducing inverse problems of
identification to implicit nonlinear systems of equations. To solve these systems a
boundary element method based on Gauss-Newtone approach has been developed.
As well, these implicit nonlinear systems of equations have been solved using
successive approximations technique with graphical representation. The effecti-
veness of suggested methods has been showed.

These results can be useful for developing of contactless methods for cavity’s
identification in solids with the use of IR-thermography.
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JOCJIJKEHHS ITAPAMETPIB IIEHTU®IKAILIT TYHEJIBHOI
ITOPOKHUHU Y TBEPJOMY TLII
3 BAKOPUCTAHHSA TEXHIKH IY-TEPMOT PA®IT

Posensnymo 3adaui eusHauenus iHopmamusHux napamempis ioenmugixayii myHenvHoi
NOPONCHUHU V YUTNIHOPUYHOMY MEepOooMy Mili ma MmenjionposioHomy Hienpocmopi Ha
OCHOGI OaHux, ompumanux 3a oonomozcoro mexuiku I4-mepmocpaii 3a cmayionapnozo
HazpiganHs mina 308HIWHIMU MENI08UMU NOMOKAMU. 3 GUKOPUCIIAHHAM ZPAHUYHUX
iHmezpanvbHux PigHAHL N0OYO08AHO O0B0BUMIDHI MamMeMAMuyHi MoOeni mennio8oi ioenmu-
Qixayii noposxcnunu. B pamkax yux mooeneii chopmyrb0o8aHo 6i0noeioHi npami 3a0ayi,
yuycenbHe O0CHIOHNCEHHS AKUX 30ILCHEHO 3 UKOPUCTIAHHAM MemOo0y SPAHUYHUX eleMeHMIs.
Ha yiti ocnosi eussneno ma odocniddceno iHghopmamusHi napamempu iodenmuixkayii.
3 euxopucmannam ingpopmamueHux napamempis, obepHeHi 3a0aui 36e0eH0 00 cucmem
HeABHO 3a0AHUX HENIMIHUX PIGHAHbL CIMOCOBHO 2e0MEMPUYHUX NAPAMEMPIE NOPOAICHUHU.
Pospobneno imepayiiinuii epanuuHo-ereMeHMHUL AIOPUMM PO36 A3V6AHHA YUX CUCMEM,
Akull ipynmyemuca na memo0i I ayca-Hviomona.
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