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2. Modeling of the process of radiant heat exchange in the elements of frying equipment

Pedepar:

1. Incepraliiio prucBsi9eHO BUPIIIEHHIO [IP06IeMU HEPIBHOMIPHOCTI IPOMEHEBOTO TEIJIOOOMiHY Mif, yac
iH(ppauepBOHOTr0 >KapeHHs XapuOBUX IIPOLYKTiB. YIieplile po3B’si3aHO O6EPHEHY 33jauy TeMI000MiHy
BUIIPOMIHIOBAaHHSM Ta PO3p06JIEHO METOANKY BU3HAYEHHSI NPO(iiB BiOMBaviB IPOMEHEBOrO OTOKY IJIs1
piBHOMIpPHOTO OIIPOMiHIOBAaHHS IIPUIIMaYiB OMyKJI0Tro nepepisy. IIpoBeneHo Bepudikaliilo CTBOPEHOI METOAUKU
BU3HAYeHHS NpodiiB BifOrBayiB MIIXOM KOMITIOTEPHOTO €KCIIEPUMEHTY 3 BUKOPUCTAHHSIM IIPOrPaMHUX
komIuiekciB TracePro ta Mathcad. Baniganist po3po6sieHoi MeToguKY BU3HaYE€HHS TPOQisiB BifiorBayiB MIJIIXOM
(pi3sMYHOrO EKCIIEPUMEHTY 3 BUKOPUCTAHHSIM €KCIIEPUMEHTAJIbHOTO anapara I4->kapeHHs noBeia ii IpUAHSATHICTD
17151 TPOEKTyBaHHS [Y-0671alHaHHS XapuYOBUX BUPOOHUITB Ta PECTOPAHHOr0 rocrnogapcTaa. Lnsgxom aHamiTHYHOTrO
MOJ€JIIOBaHHS OTPUMaHO audepeHIiliHi piBHSHHS KIHETUKY cepellHbOI TeMIIepaTypy BHYTPILIHIX apiB IPOLYKTY
3a YMOB iH(Ppau€pPBOHOTr0 KapEHHS M'SICHUX HaMiB()abpHKaTiB Ta MOTPIOGHOI TPUBAJIOCTI IIPOLIECY B PO3POOIEHOMY
anaparti [Y-xapenHns 3i cripodinboBaHuM BifdorBayeM. BuUKkoprcTaHHs B annapati cripoisiboBaHOro BiforBava

CKOpOYYE TEPMIH >KapeHHS HAaTypaJIbHUX [MOPLINHUX HaMiBHaOPUKATIB i3 sstoBuYnHU Ha 33 %. OTpuMaHa
y Yy it



npogisorpama OpraHoJIENTUYHOI OLIiIHKY JOBOJUTD [TOKPAIllEeHHS 30BHIIIHBOTO BUTJISLY, KOHCUCTEHIIi, KOJIbOPY Ha
[IOBEPXHI Ta pO3pi3i IPOIYKTY 3 SJIOBUYMHYU, OTPMMAHOTI0 332 YMOBH >KapeHHs! 3 BiouBaueM. Yiepiie MIsIxoM
3aCTOCYBaHHS CUCTEMHOI'O aHajli3y CTBOPEHO iMiTaliliHi Mogesi KiHeTUKY TeMIlepaTypy MSICHUX HalliBpaOpuKaTis
iz yac iHppauepBOHOrO >KapEHHS Ta KOMIJIEKCHOTO OLIiHIOBAHHSI €KOHOMIYHOI €(pEKTUBHOCTI PO3pO6IEHOTO

anapara [Y->xapeHHs 3 BiioriBa4eM IPOMEHEBOTO IIOTOKY.

2. The thesis is devoted to the problem solving of radial heat exchange non-uniformity under infrared frying of
food products. For the first time, the inverse problem of heat exchange by radiation is solved and method for
determining the profiles of radial flow reflectors is created for convex section receivers’ uniform irradiation. The
created method of reflectors profiles determination verification by means of computer experiment with use of
software complexes TracePro and Mathcad is carried out. Validation of the created method of reflectors profiles
determination by physical experiment with use of the IR frying experimental apparatus proved its applicability for
food productions and restaurant business IR equipment designing. Differential equations of the temperature
kinetics of the meat semi-finished product, under known average readiness temperature of the product inner
layers, as well as steaks frying duration, the normal cross section of which is close to the semi-ellipse, were
obtained by analytical modelling. The profiled reflector use in the apparatus reduces the frying time of natural
portioned beef semi-finished products by 33%. The obtained organoleptic assessment profilogram proves the
improvement of appearance, consistency and color on the surface and section of the beef product which is
obtained by frying with reflector. For the first time, using system analysis, simulation models of the temperatures
kinetics of semi-finished meat products during infrared frying and of the comprehensive assessment of the
economic efficiency of the developed infrared frying apparatus with a radiant flux reflector were created.
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