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MOAENUPAHE HA NPOLUECUTE HA TEPMOPAAUIALIMOHO BAKYYM CYLUEHSE
CO NPUMEHA HA MHBEP3HATA NOCTAMKA

AncTpakr

Bo AOKTOPCKMOT Tpya, MpoyYyBaHa e MOMHOCTa 33 NPUMEHa Ha WHBEpP3HAaTa MOCTanKa 3a
onpeaenysarbe Ha AMPY3MBHOCTA M APYrN TEPMOODU3UYKA KapaKTEPUCTUKM Ha oapeneHw
npexpambeHu martepujanu, BP3 OCHOBA Ha TemnepaTypeH OAroBop A0BMEH 04 peantu
EKCMepUMEHTU HA KMHETUKATa Ha TepMOPajMjauMOHO BaKyym cCyllere. 33 NpuMMeHa Ha
MHBEp3HaTa NoCTanka, pa3BMeH e MatemaTMyku MOAEN Ha NPOLEcUTe Ha TepMOopagmjauMoHo
BaKyym Cyllletb€ BO KOj € 3eMEeHO BO MpeABUJ, HamanyBareTo Ha AUMEH3UUTE Ha CYLUeHWUOT
MaTepujan. 3a npecmeTKa Ha HenosHaTUTe napameTpu KOpUcTeH e Levenberg-Marquardt-
OBUOT MmeToa. 3a onpeaenyBakbe Ha ONTUMANHU EKCNEPUMEHTANHKU YCNOBMW, npecmeTaHun ce
penatMBHUTE TEMNEPATYPHU KOBPULIMEHTUTE HA OCETIMBOCT U AeTEPMMUHAHTUTE Ha OCETAMBOCT
3a KOMNUp W jaboNKO 3a pasnuuHM TemnepaTypu Ha rpejauuTe M NPUTUCOK BO BaKyym
KOMopaTa W PasnuiyHU AUMEH3MW Ha CyWeHUTe NPMMEepOLIM CO NPUMEHA HA KPUTEPUYMOT Ha
T.H. D-onTumym ausajHuparbe. MpomeHaTa Ha cpeaHaTa TemnepaTypa M CpeaHaTa BAAKHOCT Ha
W3bpaHute npexpambeHM maTepujanu, Komnup W jaBonko, npecmeTaHM co AoBueHuTe
BPeAHOCTU 33 Audy3MBHOCTA M ApYrUTe TEPMO(U3UYKM KapaKTEePUCTUKK, CO NPUMEHa Ha
WHBEp3HaTa NOCTanka M CO Pa3sBUEHUOT MaTeMaTMYKM MOAEN 3a TePMOPaAMjaLMOHO BaKyyMm
Cywere CO MNPOMEHAMBWM rpaHUUM, NOKaxkysaaT paobap cTeneH Ha coBnafarwe Co
eKCnepumeHTanHo 4o6ueHUTe pesynTaTy.

OnpepenexuTte BpeaHOCTM 3a AMY3NBHOCTA Ha KOMNUP U jaBONKO Ce BO pamKuTe Ha
/IUTepaTypHWUTE BPEAHOCTH, A06WEeHW oA APYrM asTopW CO NPUMEHA Ha PasfMYHWU METOAU W
TEXHUKM, U KOPUCTEHE Ha Pa3IMYHU MaTeMaTUYKKU MOENU.

Knyunu 360poBu: MHBEP3Ha NOCTanKa, TePMOPAaANjaLNOHO BaKyyM CyLLEHE, MaTeMaTUYKM
Moaen, TepModU3UUKN KapaKTePUCTUKK,




MODELING OF FAR INFRARED-VACUUM DRYING PROCESSES
BY APPLYNG THE INVERSE APPROACH

Abstract

In this doctoral thesis, the simultaneously estimation of the moisture diffusivity, together
with the other thermophysical properties of certain food materials, based on the temperature
response provided by real experiments of the far infrared-vacuum drying kinetic by application
of inverse approach was analyzed. In order to apply the inverse approach, a mathematical
model for the processes of far infrared-vacuum drying where the shrinking of the bodies has
been taken into consideration was developed. The Levenberg-Marquardt method of
minimization of the least-squares norm has been used to solve the parameter estimation
problem. In order to obtain optimum experiment conditions, the relative temperature
sensitivity coefficients and sensitivity matrix determinants of potato and apple were calculated
for different temperature of heaters and pressure values in the vacuum chamber, and the
drying body dimensions by using the so-called D-optimum criterion. The volume-average
temperature and volume-average moisture content changes of the selected food materials,
potato and apple, calculated by estimated values of moisture diffusivity and other
thermophysical properties, applying the inverse approach and the developed mathematical
model of far infrared-vacuum drying with moveable boundary conditions, show a good degree
of coincidence with the experimental data.

The estimated moisture diffusivity values of potato and apple show good degree of
coincidence with literature data obtained by other authors applying different methods and
using different mathematical models.

Key words: inverse approach, far infrared-vacuum drying, mathematical model,
thermophysical properties




