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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHUX PYOPHK: 55.39.41.39

Tema gucepranii:
1. lmHamika KpucTasizalii 1b0ly Ha BEPTUKAJIbHUAX OXOJIOJIKYBaHMX TPYOaX B €JIEMEHTAX aKyMYJIATOPIB TEIIOBO]

€HEepril CUCTEM OXOJIO[PKEHHS Ta KOHIWIIIIOBAHHS [TOBITPSL.

2. Dynamics of ice crystallization on vertical cooled down pipes in elements of thermal energy accumulators within
refrigeration and air-conditioning systems

Pedepar:

1. O6IpyHTOBAaHO MOJKJIMBICTb 3MEHIIEHHS €JIEKTPOCIIOKUBAHHS MiJIIPUEMCTBAMM MOJIOYHOI IIPOMUCJIOBOCTI 3a
PaxXyHOK CyTTEBOT'O 3HMXEHHS CIIOKMBAHHS XOJIONY B TOAVHU ITIKOBOI'O €HEPrOCIIOKUBAHHS LIJISIXOM aKyMYJISILLi
XOJIOZy B Hi4Hi TOJMHMU 3 OAAJBIINM MOT0 BUKOPUCTAaHHSAM B F'OAMHNA MaKCHMAaJIbHOTO €HEPrOCIIOKUBAHHSL.
Po3pobeH0 MaTeMaTUYHY MOJI€JIb HAMOPOXKEHHS JIbOLly Ha LWJIHIPUYHIN TeNJ000MiHHIN IOBEPXHI, sIKa
OXO0JIO/IKYEThCS 6€3M0CepeNHbO KUIISTYUM XOJIOAUIbHIM areHToM abo 0gHO(a3HUM TENJIOHOCiEM. AlIEKBATHICTh
MOJIeJIi NigTBEPI’)KEHO BJIACHUMU AOCIIHUMY JaHUMU Ta JAHUMH, IO MiCTSITbCA B JiiTepartypi. [lokasaHo, o 3a
YMOBHU pealizallii 0X0JI0I)KEHHS JIbOJIOr€HEPYI0YO0i IOBEPXHi 04HOPA3ZHUM TEIJIOHOCIEM, TOOTO 32 YMOBHU CTAJIOrO
TEIJIOBOTr'O IOTOKY Bill 0XOJIOAKYBaHOI IIOBEPXHIi, MOZEJIb y3araJbHIOE EKCIIEPUMEHTAIbHI JaHi 3 TOYHICTIO +6 %, i
6e3rocepeiHbO MO>KE BUKOPUCTOBYBATUCH 11711 PO3PaXyHKY Ta ITPOEKTYBaHHS aKyMYJIITOPIB X0JIOAY TaKOTO THUILY.

J7151 BUIIAZKy OXOJIOIPKEHHS JIbOJIOr€HEPYI0YO0i I0BEPXHi KUIJISIYUM XOJIOAUJIBHUM areHTOM pPOo3po06JIeHO



HaMiBeMIIIpUYHY METOAMKY y3araJbHEHHS NOCIIIHNUX JaHUX Ta OTPUMAHO CUCTEMY KOPUTYIOYMX CIIiBBiIHOLIEHD.
Po3p0o6s1€HO METOOVMKY PO3PaXyHKy MUTTEBOI TOBIIMHY JIbOAY Ha OyAb-sKUI 4aC LUKy HAMOPOKEHHS Y MEXKax Bif
0 1o 15000 c, a TakoX 106y#0BU rpadikiB 3MiHM TOBUIMHY JIbOLY B yaci. PO3po6s1eH0 MeTOAUKY Ta IporpaMu
PO3PaxyHKy aKyMyJISITOPiB TEIJIOBOI €Heprii 3 HaKOIMMYEHHSIM JIbOJly Ha TEIIJIO0OMiHHIN [IOBEPxHi 3 6e3MocepeiHiM

OXOJIOPKEHHSAM JIbOJOTEHEPYIOYO]I [TOBEPXHI.

2. The possibility of the reduction of power consumption at dairy plans and business centers has been proven. This
reduction can be achieved due to a significant decrease in cold consumption during the peak consumption periods
by means of the cold accumulation at night time with its further realization during the periods of cold maximum
consumption. Compensation in peak cold consumption may be realized by the use of cold previously accumulated
directed towards the reduction of cooling agent's temperature or by means of the reduction of condensation
temperature within the cycle of the refrigeration unit. A mathematical model has been developed which accounts
for ice growth rate over the cylindrical heat transfer surface which is being directly cooled down by the
evaporating refrigerants or by means of convective one phase cooling agent. The model has been validated by the
experimental data obtained by the author as well as by the data available in literature. It has been shown that
under the conditions of the ice generated surface cooling by one phase cooling agent i.e. under the condition of
the constant heat flux from the cooling surface, the model generalizes experimental data with an accuracy +6 %
and thus may be used directly for the design calculations of cold accumulators of the said type. Under the
condition of the ice generating surface cooling directly by means of the evaporating refrigerant, a semi-empirical
method of the experimental data correlation has been obtained. The developed method allows calculating the
immediate ice thickness for any time within a cycle of icing at a range of 0...15000s. It also allows drawing the
graphs of ice thickness growth in time. The method and software program for the design calculations of thermal
accumulations with ice generations on the heat transfer surface with a direct cooling have been presented.
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