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1. BoockoHasleHHs IPOLECY CYLIiHHS S6Iy4HOI CHPOBMHU KOHBEKTUBHO-TEPMOpPaJialliiiHUM €HeprolijBeleHHIM

2. Improvement of the process of drying apple raw materials by convective-thermoradiation with a power supply

Pedepar/anoTamis:

1. Incepranjiiina po60Ta IpUCBIY€HA BIOCKOHAJIEHHIO KOHBEKTUBHO-TEPMOpPAial[iiHOTO CYLIiHHS IIPOLYKTiB
s1671y4HOI CUPOBUHU. BCTaHOBJIEHI OCHOBHI ()akTOpH, 110 BIIJIMBAIOTh Ha MPOLEC CYLIiHHS SI0JyYHUX CHEKIB, 10 SIKUX
BiZIHOCSITbCSI KOHLIEHTpALlisl LIyKPOBOTO CHPOILY, B IKOMY 6JIaHIIYBaBCs HaniB()abpUKaT; TeMIIepaTypHUIl peKuM;
MOTY>KHICTb TEPMOPaiallilHUX BUIIPOMIHIOBaYiB; IBUIKICTh TEIIJIOHOCIS; TMTOME HaBaHTa)XEHHs HamiBdabpukary.
3nilicHeHO MaTeMaTUKO-CTaTUCTUYHY 0OPOOKY ITpoliecy 36epiraHHs s16/IyYHHUX CHEKiB; po3p00JIeHO aKTHUBHI
I1aKyBaJIbHi CUCTEMHU J1JIs1 ONITUMAJIbHOTO CIIOCO0Y 36epiraHHs s16JlyYHUX CHEKiB. BCTaHOBIEHO eKOHOMIYHUM ePeKT
Bifl BUDOOHUIITBA HA KOHBEKTUBHO-TEPMOpPAialliliHill yCTaHOBLi 3 TEIJIOBUM HACOCOM B IIOPIiBHSIHHI 3
TEepPMOpafialiiiHOIO (YyCTaHOBKOIO-IIPOTOTUIIOM). BUpOGHMYY CO6iBapTiCTh CylIEHUX SI0JIYK BUPOOJIEHUX Ha
KOHBEKTMBHO-TEPMOPaialliiHiil yCTaHOBLi 3 TEIJIOBUM HAaCOCOM MOXKHA 3HM3UTU Ha 3 148 rpH. /T.

2. The Dissertation work is devoted to the improvement of convective-thermoradiation drying of apple raw
materials. The work presents the results of research on the process of drying apples of the «Golden Delicious»
variety using classical technology by thermoradiation, convective and convective-thermoradiation methods, as



well as their energy analysis. The technology of apple snack production has been improved, preliminary
preparation of apple raw materials has been studied and the duration of blanching has been established, which is
60...90 s with peroxidase activity of 4.55... 3.44%. The necessity of blanching apple particles in sugar syrup (with a
sugar concentration of 30...40 %) with the addition of citric acid and antioxidant (ascorbic acid), which contributes
to the partial osmotic dehydration of apples, is substantiated. The main factors influencing the process of drying
apple snack, which include the concentration of sugar syrup in which the semi-finished product was blanched;
temperature regime; power of thermoradiation emitters; coolant speed; specific load of the semi-finished product.
The comparative analysis of the two-stage mode of drying of apple raw materials with obtaining dried apples,
apple snack and candied fruits from apples is scientifically substantiated. Differential-thermal analysis is
highlighted and heat and mass transfer characteristics for apple products are determined. Mathematical-statistical
processing of the process of storing apple snack for which the optimization criterion is the content of ascorbic
acid, derived an adequate regression equation. It is established that the main factors influencing the content of
ascorbic acid are: coolant temperature, the amount of irradiation of thermoradiation emitters, the duration of
storage of snack in the package and the activity of water during storage. Active packaging systems have been
developed for the optimal way of storing apple snack, which allow to preserve the chemical composition of the
product for 12 months. Two packaging systems proved to be effective: with the environment of the food gas
mixture CO2:N2 in the ratio of 30:70 % and with the air environment with additional placement in both packages of
the sachet-package of the oxygen absorber. A convective-thermoradiation drying unit with a heat pump has been
developed. The principle-technological and hardware-technological scheme of making apple snack is made.
Regulatory documentation for apple snack has been developed and approved (TU U 1.10 -02070938-217: 2018, TI U
1.10 -02070938-217: 2018). The economic effect from production on the convective-thermoradiation installation
with the heat pump in comparison with the thermoradiation (prototype installation) is established. The production
cost of dried apples produced on a convective-thermoradiation plant with a heat pump can be reduced by 3,148
UAH /t. The economic effect of the introduction of advanced technology for the production of apple snack in
comparison with the classic production of dried apples. Net profit is 66,405 UAH /100 t. The developed convective-
thermoradiation installation and technology of production of apple snack are tested in production conditions at
LLC «Prodservice-IR». The results obtained during the dissertation were introduced into the educational process
of training specialists in the field of «Food Technology and Engineering», as well as during the study of the
discipline «Processes and Apparatus of Food Production».
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