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1. HaykoBO-T€OpeTUYHi OCHOBHU IIPOLIECY Pi3aHHS Xap4OBUX NIPOIYKTIB BOJIONOJIMEPHUM CTPYMEHEM Ta PO3POOKa

obsiafiHaHHS 1715 MOTo peasnisaliii

2. Scientific and theoretical bases of the process of hydro-jet water-polymer cutting of food products and
development of equipment for its implementation

Pedepar:

1. Po6oTy npucBsiueHo po3pobLii HAyKOBO-TEOPETUYHMX OCHOB NIPOLIECY Pi3aHHS XapuOBUX ITPOAYKTIB
BOZOIOJIIMEPHUM CTPYMEHEM Ta 00JIaIHAHHS 117151 YHIBEPCAJIbHOTO BOJOIOJIIMEPHOTO pi3aHHs B pexxumi 3D 3a yMOB
eHepropecypcosbexxeHHs i 3a6e3eyeHHs] BUMOT 1010 eKOJIoTiYHOCTi BuUpoOoHULTBa. OTprMaHi HOBI aHi Ipo
BILJIMB Pi3HMX 32 KOHCTPYKLI€IO rigpopi3ajbHUX CTPyMeHEe(OPMYIOUMX I'0JliBOK HAa OCOOJIUBOCTI TiApPOgHAMIYHO]
[IOBEMiHKY BOOHMX PO3UYMHIB N10JIi€eTeJIEHOKCUIY Iif] Yac iX MPOTiKaHHS KPi3b rOJIiBKY Ta BCTAHOBJIEH]
3aKOHOMIPHOCTI BIUIMBY AMHAMIUYHUX CTPYKTYP, 1O YTBOPIOIOTHCS, HAa e(PeKTUBHICTb Pi3aHHS XapyOBUX IIPOIYKTIB
BOJIONIOJIIMEPHUM CTPYMeHEM. KOMIIEKCHE BUBUEHHS OCOOJIMBOCTEN Pi3aHHS Xap4yOBUX IPOJAYKTIB
BOZOIOJIIMEPHUM CTPYMEHEM J03BOJIMJIO PO3POOUTH MAaTEMATUYHY MOJEJIb [IPOLECY BOLOIOJIIMEPHOrO Pi3aHHS
Xap4OBUX NPOAYKTIB. 3'1COBAaHO MOJIEKYJISIPHO-HAIMOJIEKYJIIPHUI MEXaHi3M pi3aHHS XapuOBUX IIPOAYKTiB

BOZIOIIOJIiIMEPHUM CTpyMeHeM. PO3po6ieHO KOHLeNTyasIbHe pillleHHs! KOHCTPYKLil MalllHY 1171 YHIBepCaJIbHOIO



pi3aHHs XapyOBUX NPOIAYKTIB BOAOIOJIMEPHUM CTPYMEHEM B peXUMi 3D 3 MOKIIMBICTIO OTPUMAHHS Pi3HOI
KoHQirypariii moBepxHi po3pisiB xapuoBoi CUPOBMHYU 32 YMOB eHepropecypcosbexxeHHs. JocaigHUIbKO-
npomucoBa anpobauis MOBIIC-100 nigTBepauia, 110 NpoLec pi3aHHs XapuOBUX IIPOLLYKTiB BOAOIOJIIMEPHUM
CTPyMEHEM € €KOJIOTiUHO 6e3neyHuM, Ha 60% MeHII eHeproeMHUM i Ha 25% 6isbll pecypco3bepiralodnum
MIOPIBHSAHO 3 Pi3aHHAM CTPYMEHEM BOJMU.

2. The work is dedicated to the development of scientific and theoretical bases of the process of hydro-jet water-
polymer cutting of food products and equipment for its implementation. The peculiarities of the flow of an
aqueous solution of polyethylene oxide through the nozzle of the jet forming head and the structure of the
hydrodynamic field in the inlet region of the nozzle are established. The results of studies of the influence of
geometric and dynamic parameters of a water-polymer jet on the indices of the process of hydro-cutting food
products are described. Using a generalized analysis of experimental data, methods of the theory of similarity and
dimensions, and methods of probability theory and mathematical statistics, a mathematical model was obtained in
dimensionless form to determine the depth of cut in food products, taking into account their strength in uniaxial
compression, the optimum distance between the nozzle cut and the surface of food product, nozzle diameter, as
well as the hydraulic and regime parameters of the water-polymer jet, the velocity of the jet and the quality of its
formation. The generalization of the experimental results obtained made it possible to establish a mechanism for
hydro-jet water-polymer cutting of food products, consisting of the destructive action of the dynamic pressure of
the water-polymer jet "reinforced" by strongly deployed macromolecular chains and dynamic supermolecular
structures formed by the effect of the stretching flow in the inlet region of the nozzle of the jet head. The
formulated scientifically grounded principles of design calculations of equipment for hydro-jet water-polymer
processing of food products and practical recommendations for improving the process of water-polymer
processing of food products allowed to develop a design and technical documentation on the machine MPWPJ-100
for processing water-polymer jet of food products.
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