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2. Dynamics of ice melting in the elements of energy accumulators, system cooling and air conditioning

Pedepar:

1. Y nuceprauiiiziil po60Ti HaBe[leHi pe3yabTaTh KOMILJIEKCHOTO TEOPETUYHOTO Ta €KCIIEPUMEHTAIbHOIO
IOCJIiIKEeHHS NIPOLECiB TEMIOOOMIHY i ripoJMHaMiKK y BOZ] Mifl YaCc TAHEHHS JIbOAY [IPY 3MilIaHOMY PEKHMI
KOHBEKIIil 3 epeBakalouumu epeK-TaMu IJ1aBy4ocTi. HaykoBO 06IPYHTOBAHO Ta pO3pO6IEHO METOAUKU
PO3paxyHKy IIpolieciB TeI000MiHy 3 METOI0 OTPUMAaHHS HalliBeMITIpUYHUX 3aJI€5KHOCTEN J1s1 pO3-PaxyHKY
iHTEHCUBHOCTI TeII000MIiHY y BOJi Mif] YaC TaHEHHS JIbOAY. 3alIPOIIOHOBAHO BUKOPUCTOBYBAaTH IpUHLUII Jle
[aTenbe-BbpayHa AJ1s1 po3p006JIeHHS 3araJIbHOTO BU-TJISILY PO3PaxXyHKOBOI KOPEJISLIMHOI 3a/I€5KHOCTI y BUTJISIAL
CyIieprio3uliii MexaHi3MiB IPMPOHOI Ta BUMYLIEHOI KOHBEKIIil. PO3p0o6ieHi po3paxyHKOBi 3aJI€5KHOCTI 11715
BM3HAUEHHS iIHTEHCHUBHOCTI TEeIJI00-O0MiHy Iifi Yac 3MilIaHoi TypOy/IeHTHOI Ta epexifHoi KOHBEeKLii y 3aMKHeHil
[IOPOK-HUHI, [0 aIEKBATHO OMKMCYIOTb PE3yJIbTaTU €KCIIEPUMEHTAIBHOTO JOCIIKEHHS. 3alIpOIIOHOBAHA METOAMKA
CFD-mopenioBaHHS, o fo3Bosnia Bepudikysatu «Standard k-o», «Standard k-o» Ta «SST k-o» mogerni
TypOyJIeHTHOCTI Ha 6a3i kogy ANSYS CFX 17151 ynceslbHOroO MOZIeJII0BaHHS [IPOLIECiB IIepeHEeCEHHsI BifIIOBiIHO 10



YMOB 3MillIaHOI KOHBEKIii BOAY N06JIM3y TOYKY iHBEPCii. AHAJI3 pe3yJbTaTiB MOJe-JII0BAaHHS 3aCBijUMB, 10
3aCTOCYBaHHSI pO3p00JieHOI Moiesi TypOyJIeHTHOro aHasora yucia IIpanatas B «SST k-o» mogerni
TeIIOrigpogHaMiuyHOro po3paxyHkoBoro CFD-nakety Ha 6a3i kogy ANSYS CFX 103BosinjIa OTPUMATH 3aJJ0BiIbHY
BiITIOBiJ-HICTb P€3yJIbTaTiB PO3PaxyHKY TEIJIOOOMiHY NOCIIIHUM JAHMM IIif] Yac PO3B'SI3aHH 3a7a4i 3MilIaHO1
KOHBEKIil BOAY MO6IM3Y TOUKU iHBEPCii B 00MeKEHOMY IPOCTOPi. 3alIpOIIOHOBAHO CIIPOLIEHY iH)KEHEPHY

METOJUKY aHasizy TepMoauHamMiuHoi epexktrus-HocTi CTES.

2. In the dissertation work the results of complex theoretical and experimental re-search of processes of heat
exchange and hydrodynamics in water during ice melting at the mixed mode of convection with prevailing effects
of buoyancy are resulted. Sci-entifically substantiated and developed methods for calculating heat transfer
processes in order to obtain semi-empirical dependences for calculating the intensity of heat transfer in water
during ice melting. It is proposed to use the Le Shatelye-Brown principle to develop a general form of the
calculated correlation dependence in the form of a superposition of the mechanisms of natural and forced
convection. Calculated dependences for determination of heat exchange intensity during mixed turbulent and
transient convection in a closed cavity are developed, which ade-quately describe the results of experimental
research. The proposed CFD-modeling technique, which allowed to verify the "Standard k-no", "Standard k-o" and
"SST k-o" turbulence models based on the ANSYS CFX code for numerical simulation of transfer processes
according to the conditions of mixed water convection near the inversion point. Correction of the turbulent
analogue of the Prandtl number without changing the standard model coefficients in the "SST k-o" model of
turbulence allows to obtain an adequate numerical model of heat transfer during mixed convection in water with
the predominant effect of buoyancy. Analysis of the simulation results showed that the application of the
developed model of turbulent analogue of Prandtl number in "SST k-o" model of thermohydro-dynamic calculated
CFD-package based on ANSYS CFX code allowed to obtain satis-factory correspondence of heat exchange
calculation results to experimental data. in-version points in a confined space. Namely, during mixed quasi-
stationary convec-tion, regardless of the value of Tm * (density inversion parameter), three circulation circuits are
observed, the relative size of which is determined by the ratio of forced and free convective components. One
circulation circuit is generated by a reversible boundary layer of natural convection near the cooling surface. The
other two circula-tion circuits are generated by a flooded fluid jet around the surface of its symmetry. It should be
noted that the symmetry surface of the flooded liquid jet is obvious-ly characterized by a maximum velocity. And
since, the values of the liquid velocity extremes correspond to the zero values of shear stresses and, obviously,
they are characterized by the minimum values of the value of turbulent kinetic energy. Analysis of TKE profiles can
be concluded that its production is determined, first of all, as ex-pected, by the forced convective component of
motion. The maximum values of TKE are observed in the area of the flooded liquid jet. Near hard surfaces outside
the jet, the value of TKE goes to zero. That is, the processes of transfer under the action of buoyancy forces are
realized mainly due to the viscosity mechanism. This means that, as expected, the modes of fluid motion due to the
buoyancy forces near solid surfaces are not turbulent, but transitional from laminar to turbulent (transient flow).
Also in the work the function of optimization of the managed CTES based on the principle of summation of
expenses is developed. An algorithm for taking into ac-count partial load and environmental parameters on the
efficiency of CTES equipment has been developed.
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