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1. 3akoHOMIpHOCTI peopuHaMIKy Ta TEMTI00OMiHY HEHBIOTOHIBCHKUX PilMH y KaHAJIaX XiMiKO-TE€XHOJIOT{4YHOTO

0o06J1agHaHHS

2. Behavior of non-Newtonian liquid rheodynamics and heat transfer in chemical engineering equipment channels

Pedepar:

1. O6'eKT mOCHiIKEHHS: IPOLIECH PEOIMHAMIKY Ta TEINJI0O00MiHY HEHBIOTOHIBCHKUX PiIMH y KaHasax 6a30Boi
reoMeTpii. MeTa JOCiI)KEeHHS: BCTAHOBJIEHHS MAaKPOAVMHAMIYHUX Ta MAKPOKIHETUYHUX 3aKOHOMiIDHOCTEN
PEOIMHAaMIKU Ta TENJIOOOMiHY HEHbIOTOHIBCBKUX PiJIUH Y KaHajsiax 6a30Boi reoMeTpii anapariB XiMiuHOI Ta Xap4oBoi
TEXHOJIOTI} AJ151 TOAAbIIOTO YIOCKOHAIEHHS IPAKTUYHNUX METOJiB PO3PaxyHKy Ta KOHCTPYIOBaHHS
TEXHOJIOTIYHOro 06J1aAHaHH. MeTou AOCiIPKeHHS: TEOPETUYHI [10JI0’KEeHHSI AU CePTalii IPYHTYIOTbCS Ha
dyHIaAMEHTaJbHUX [TOJIOKEHHSIX IPUKJIAAHOI PeoJIorii, Terso06MiHy Ta rijpoANHAMIKY 3 BUKOPHUCTAaHHSIM METO/iB
cUMeTpii, [udpepeHLiaTbHOTO 11 iHTErpaJbHOTrO YMCJIEHHS, METO]], CYNIepIIO3ULlii Ha MifiCTaBi 3HWKEHHS pO3MipHOCTI,
a TaKoXX MeToJ, aHasorii. TeopeTuyHi Ta NpakTU4Hi pe3yabTaTh: PO3PO6JIEHO METOIUKY PillleHHS TPUBUMIPHUX

33/1a4 peorHaMiKy HEHbIOTOHIBCBKUX MaTepiasiB y KaHalax CK1afHoi GOPMU 3 PyXOMUMU IPaHULISIMUA, OTPUMAaHO



Ta JOCJIAPKEHO pillleHHs 3aJa4 ABOBMMIPHOI Tedii B IIJIaCKOMY KaHasli Ta TPMBAMIPHOI Teuil B IPAMOKYTHOMY KaHali
D715 B'SI3KOTIIIACTAYHOI PilMHY IIPU NOBIJIBHOMY PO3MOJiji MBUIKOCTI HA TPAHULAX KaHAJy, aHAJIITUYHO PO3B'I3aHO
PIBHSIHHS B'SI3KOIIJIACTUYHOI Tedii 31 CTaJIMMU MTOKa3HVKaMU B'SI3KOCTI Ta HAIIPYKEHHSIM 3PYLIEHHS B [IPSIMOKYTHOMY
KaHaJii, OTPMMAaHO i aHAJIITUYHO NOCJIIIKEHO pilleHHd 3a4a4 OINUCY MO3[0BXHbO-TIONIEPEYHOI Teyvii B
[IPSAMOKYTHOMY KaHaJli 3 OBIJIbHUM PO3IOAIJIOM IPAaHUYHUX WIBUIKOCTEN Ta TPALiEHTOM TUCKY, OTPUMAHO
y3arajibHeHe PeOoJIoriYHe PiBHIHHSA CTaHY T€Yii HEHbIOTOHIBCHKUX PilIH i3 MOHOTOHHOIO Ta €KCTPEMAJIbHOIO
3aJI€KHICTIO B'SI3KOCTI BiJl IIBUAKOCTI 3PYLIEHHS Ta 3allpOIIOHOBAHO HOBUM TEPMIH 71 TAKUX PiIUH - y3arajibHEHO-
3pYLIEH] pilHYU, AOCIIIKEHO Ta PO3B'S3aHO 331a4i AJ1s1 MOJEJI IIePEXiTHOI Tedii HbIOTOHIBCHKOI PiAyHM B KaHai,
CTBOPEHO METOIVKY iH)KEHEPHUX PO3PaxyHKiB OCHOBHMX MaKPOJAUHAMIYHUX i MAKPOKIHETUYHUX IOKA3HUKIB Tedil
HEHbIOTOHIBCBKUX MaTepiajiB, po3po6JieHO 0JI0K-CXeMy [JIs1 TPOBEIEHHS IipoOAMHAMIUHUX Ta TEIIJIOBUX
PO3paxyHKiB Teuii B KaHajax 4J1s1 Pi3HUX BUNAAKIB TEIJIOOOMiHY, 3alIPOIIOHOBAHO KOHCTPYKLiI0 ITHEKOBOTO
TEINJI000MIHHOTO anapara 3 BAKOPUCTAHHSM SIK IPOMDKHOTO TEIJIOHOCIs KpeMHIIIOpraHiyHoi pinnHy,
YAOCKOHAJIEHO CUCTEMY LIEHTPAJIi30BAaHOr0 TEIJIONIOCTaYaHHS TEIJIOBUX anapariB. CTBOPEHO OPUTiHAJIBHI
€KCIIEPUMEHTAJIbHI YCTAHOBKY IJ151 BOCIIP)KEHHS PEOJIOTTYHUX I1apaMeTPiB HEHBIOTOHIBCbKUX MaTepiasiB. CTyIliHb
BIIPOBaKeHHS: HayKkoBi MeTOIMKH, SIKi pO3p06ieHi, BUKOPUCTOBYIOThCS Iif] YaC pO3PaxyHKy Ta CTBOPEHHSI HOBUX
MIPOLIECiB Ta anaparis XiMiYHOI Ta Xap4oBOi IPOMUCIIOBOCTI i BIIPOBaIKEHi: YKPaiHCbKUM JI€P>KaBHUM HAyKOBO-
IOCTiIHUM BYTIeXiMiYHUM iHCTUTYTOM, TIAT XJIP3 "YepBoHuii XimMik", TOB "3os104iBCbKe XIib0oNpUiiMasbHe
nianpuemcTBo”. Pe3ysbTaTi po60TH BUKOPUCTOBYIOTHCS Y HaBYa/IbHOMY Iponeci. Cpepa BUKOPUCTaHHS - XiMivHa,

Xap4oBa Ta epepoOHa IPOMHUCIIOBICTb.

2. Object of study: rheodynamics processes and heat transfer of non-Newtonian fluids in channels of the base
geometry. Objective: to establish the macrodynamic and macrokinetik rheodynamics patterns and heat transfer of
non-Newtonian fluids in channels of the basic geometry of the apparatus of chemical and food processing
technologies to further improve the practical methods of calculation and design of process equipment. Methods:
theoretical positions of the dissertation is based on the fundamental provisions of Applied Rheology, heat transfer
and fluid dynamics using symmetry methods, differential and integral calculus, the superposition method based on
the reduction of dimension, and the method of analogy. Theoretical and practical results: the technique of three-
dimensional problems rheodynamics non-Newtonian materials in the channels of complex shape with mobile,
manufactured and analyzed solving the two-dimensional flow in a flat channel and three-dimensional flow in a
rectangular channel for viscoplastic fluids with an arbitrary velocity distribution at the channel boundaries,
analytical equations for viscoplastic flow with constant viscosity index and shear stress in a rectangular channel
have been solved, received and investigated analytically solving describe longitudinal - transverse flow in a
rectangular channel with an arbitrary distribution of the limiting velocities and pressure gradient derived a
generalized equation of state of the rheological flow of non-Newtonian fluids with a monotonic dependence of the
viscosity and extreme the shear rate and a new term for such fluids - generalized shifted fluid investigated and
solved problems for a model transition Newtonian fluid flow in a channel, developed methods of engineering
calculations and basic macrodynamic and macrokinetik indicators of flow of non-Newtonian materials, developed
a flow chart for the hydrodynamic and thermal calculations of the flow in the channels for different cases of heat
transfer, proposed the construction of a screw heat exchanger using an intermediate heat silicone fluid, improved
district heating system thermal units. Created original experimental equipment for studying the rheological
properties of non-Newtonian materials. The degree of implementation: scientific provisions designed are used in
the calculation of new processes and devices of chemical and food industries and implemented: Ukrainian State
Scientific Research Institute of Coal Chemistry, PAO HLFZ "Red Chemist" Company "Zolochevskaya cereal
company." The results of the work are used in the educational process. Application areas - chemical, food and
processing industry.
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