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1. EN€eKTpOTEXHOJIOTIYHMI KOMILJIEKC CYIIiHHS (PPYKTOBOI CUPDOBUHM 3 BUKOPUCTAHHSIM IIPSMOTO €JIEKTPOHArpiBy Ta
YJIbTPa3BYKy

2. Electrotechnological complex for drying fruit raw materials using direct electric heating and ultrasound

Pedepar:

1.V npuceprauii npoBeieHO AOCIII)KEHHS, 110 MAIOTh 32 METY BUPILIUTY BaXKJIMBE HAYKOBE 3aBIAHHA 1010
PO3POOKU €J1eKTPOTEXHOJIOTIYHOTO KOMITJIEKCY 3 MiIBUILIEHOI0 eHeproepeKTUBHICTIO 111 31iliCHEeHHS
KOMOIHOBaHOTO IIPOLIECy 3HEBOAHEHHS (PPYKTOBOi CUPOBUHY 3 BUKOPUCTAHHSIM IIPSIMOTO €JIeKTPUYHOIO HarpiBy Ta
[IONEPEeHbO]I YIbTPa3ByKOBOi 06POOKH, 110 Ma€ CYyTTEBE 3HAUEHHS [1J151 PO3BUTKY €JIEKTPOTEXHIYHUX KOMILJIEKCIB Ta
CHCTEM IIEPEPOOKU CiTbCbKOTOCIIOAPCHKO] [1710J00BOYEBO]I TPOYyKIii. BUKOHaHO aHasi3 HasBHUX CIIOCO6IB Ta
arapariB g CyuiHHS QPYKTOBOI CUPOBUHU. BUSBIIEHO, 11O CYTTEBUMMU HEOJIiKaMy BKa3aHUX MIPUCTPOIB € BUCOKI
MacorabapuTHi xapakTepUCTHUKU, HEPIBHOMIPHICTb IIPOrpiBy MaTepialy, HEBUCOKA iHTEHCUBHICTb BUIaJIeHHS
BOJIOTM Ta 3HAYHi BUTPATH €HEPrii Ha OJMHUIII0 BUTOTOBJIEHOI NPOAYKILi, 1[0 IPU3BOAUTD 0 3HAYHOTO 3HMKEHHSI
KK]I cymmnipHUX YCTAaHOBOK Ta MOTipIIEHHS SIKOCTi TOTOBOI MPOAyKLii. 17151 BUpilIeHHs] BUBHAY€HOi NpobjieMu B

PO6OTi po3p06JIEHO €JIEKTPOTEXHOIOTIYHNI KOMILJIEKC J1JIs 3[IiiCHEHHSI KOMOIHOBAHOTO IIPOLeCY 3HEBOHEHHSI



(PPYKTOBOI CUPOBMHH, IO BilPi3HSIETHCS Bif BilOMUX 3aCTOCYBaHHSIM MIPSIMOTO €JIEKTPUYHOTO HArpiBy Ta
nonepesHb0I 00pOOKY yIbTPa3BYKOM, IIPH SIKOMY 3a6€3I1e4y€eThCs 3HIKEHHS! eHeproeMHOCTi BUPOOHULITBA i3
3a0€31e4eHHSIM SIKOCTi FOTOBOi TpoayKlii. OGrpyHTOBAHO NIapaMeTpH eJIEKTPOAKyCTUYHOI CUCTEMU IJ1s1
nonepesHboi 00pOOKY CUPOBUHY, 1O BKJIIOYA€ T€HEPATOP €JIEKTPUYHUX KOJIMBAaHb YJIbTPa3BYKOBOI 4aCTOTH,
€JIEKTPOAKyCTUYHUI [1epEeTBOPIOBAY Ta BaHHY (KaMepy MorepenHboi 06po6Ku). [JOCIiIpKeHO eNeKTpUYHi Ta
aKyCTU4YHI IapaMeTpy €KBiBaJIEeHTHOI CXeMHU 3aMillleHHS eJIeKTPOaKyCTUYHOI crucTeMu 06pooku GpyKTiB niepe;,
CYLIiHHSM. YIOCKOHAJIEHO OJHOBUMIPHY MaTeMaTUYHY MOZEb KOMOIHOBAaHOTO MIPOLECY CYLIiHHS 3
BMKOPHCTAHHSIM IIPSIMOTO €JIEKTPUYHOTO HArpiBy IIJISIXOM BpaxyBaHHS AMHAMIKM 3MiHY MUTOMOTO €JIEKTPUYHOTO
OIIOpY CUPOBUHU Bif] TeMIIepaTypu 3pa3kiB Ta iX BOJIOTOBMICTY. AHajli3 eHepreTUYHoi epeKTUBHOCTI 3aCTOCYBaHHS
€JIEKTPOTEXHIYHOT'O KOMILJIEKCY [1J1s1 CYLIiHHS (PYKTOBOI CUPOBUHM I10KA3aB, 1110 BUKOPUCTAHHS [10IIepeIHbOI
yJIbTPa3BYKOBOI 0OPOOKU Ta NPSIMOTO €JIEKTPUYHOIO HArpiBy 3HIDKY€E MATOMI BUTPATU €HEPTii Ha BUJAIeHH] 1 Kr
BOJIOTY Ha 47,67 %, a IPOAYKTUBHICTb CYLIiHHS 301/bIIy€eThCs B 2,6 pasiB. TexHiIKO-eKOHOMIUHA €(PEeKTUBHICTb Bif,
3HIDKEHHS IIPSIMUX eKCIUTyaTalifHUX BUTPAT Ha cyliHHs ckiagae 105,24 rpH /Kr BUucymeHux Qpykris. CobiBapTiCTb
BUCYLIEHOI IPOAYKLii cTaHOBUTH 135,21 rpH /KT, 110 Ha 43 % MeHIlle, IOPiBHIOIYU 3 €JIEKTPOYCTaHOBKaMU

KOHBEKTHNBHOI'O TUILY.

2. The dissertation presents research aimed at solving a significant scientific task regarding the development of an
electrotechnological complex with enhanced energy efficiency for the combined process of dehydrating fruit raw
materials using direct electric heating and preliminary ultrasonic treatment. This is of considerable importance for
the development of electrotechnical complexes and systems for processing agricultural fruit and vegetable
products. An analysis of existing methods and apparatuses for drying fruit raw materials has been carried out. It
has been found that significant drawbacks of these devices include high mass-dimensional characteristics, uneven
heating of the material, low moisture removal intensity, and significant energy consumption per unit of product
produced. This leads to a considerable reduction in the efficiency of drying installations and a deterioration in the
quality of the finished product. To address this problem, an electrotechnological complex for the combined
process of dehydrating fruit raw materials has been developed in the study. This complex differs from known
methods by employing direct electric heating and preliminary ultrasonic treatment, which reduces the energy
intensity of production while ensuring the quality of the finished product. The parameters of the electroacoustic
system for preliminary raw material processing have been substantiated, including an ultrasonic frequency electric
oscillation generator, an electroacoustic transducer, and a preprocessing bath (chamber). The electrical and
acoustic parameters of the equivalent circuit of the electroacoustic system for fruit processing before drying have
been investigated. A one-dimensional mathematical model of the combined drying process using direct electric
heating has been improved by considering the dynamics of the specific electrical resistance of the raw material as
a function of the sample temperature and moisture content. The analysis of the energy efficiency of using the
electrotechnological complex for drying fruit raw materials showed that the application of preliminary ultrasonic
treatment and direct electric heating reduces specific energy consumption for removing 1 kg of moisture by 47.67
%, and the drying productivity increases by 2.6 times. The technical and economic efficiency from the reduction of
direct operating costs for drying is 105.24 UAH /kg of dried fruits. The cost price of the dried product is 135.21

UAH /kg, which is 43 % less compared to convective-type electric installations.
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