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Po3paxyHOK  akyMynsToOpiB  XOJIOAY  HEpIOAMYHOI  Jii  CHUCTEM
OXOJIOJUKEHHS ~ JLOASIHOI  BOAM  TOTpeOdye  BU3HAUEHHA TOTOYHOI  Ta
MaKCUMAaJIbHOI TOBITUHU JIbOTY.

JIiss  BUBYEHHS ~ JUHAMIKM  JIbOJOYTBOPEHHS Ha  BEPTHKAJIbHIN
MWTIHAPUYHIA  TIOBEPXHI  OXOJIO/DKYBAHIM  XOJIOAWJIBHHUM  areHTOM IO
BUMAPOBYETHCS, pO3POOJIECHO J1a0OPaTOPHO-IOCTITHUIN CTEHI.

OTpuMaHi 10CHIIHI JJaH1 y3araJlbHEHO JIBOMa CIIoco0amH.

MatematnuyHa MOJENb, OTpHUMaHa 3 TEIJIOBOTO OallaHCy TMpolecy
JHOJIOYTBOPEHHS HA BEPTUKAIbHIN UMIIHAPUYHIA TOBEPXHI, YTOUYHIOETHCS
KOpPUTYIOUUMH KoediieHTaMu (puc. 1). Jljig K0)KHOr0O MOMEHTY 4acy Mpouecy
HaAMOPOXXEHHS JIbOJIy 3HAYEHHS KOPUTYHOYOTO KOE(IIIEHTY PO3PaXxOBY€EThCS 3a
BIJIMOBIJHUM CIiBBIIHOIICHHSIM. Ha OCHOBI OCHITHUX AaHUX PO3POOJIEHO Psij
HaIMBEMITIPUYHUX KOPUTYIOUHX 3aJICKHOCTEH NJIs Jl1alma3oHy TeMIlepaTyp BOJH
+1 + +10 °C ta xomoaunsHoTrO areHty -9 + -20 °C. Kopuryroui QyHKIIIT MatOTh
BUTJISI:

K, =C,-e“", (1)
8= G - (1-C,€%7), (2)
ne & — TOBIIWHA JIOJIY B MOTOYHUNA MOMEHT 4acy (MM); Omax — MaKCHUMaJIbHA
TOBIIMHA JILOIY TIPU 3aJIaHUX TeMIIepaTypax BOJIU Ta KuMiHHA (MM); T — 9ac (¢);
Cl, C2 - xopuryroui KoedilieHTH. 3HAY€HHS Oms BH3HAUa€ThCcs abo 3a
JTOCTITHUMU JaHUMHM, ab0 3a pO3pOO0JICHOI 3aJIEKHICTIO 0e3po3MiIpHOT
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Puc. 1 — Cniscmasnenns oocnionux ma pozpaxyukosux oaunux npu to=-20 °C,
tw= 1135 °C:



1 —o0ocnioni oani, 2 — kpusa 3a piensnuam (1), 3 - kpuea 3a pisnanmnsim (2)
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Calculating periodic cold accumulators requires determining the values of
running and maximum attainable ice thicknesses.

Data on the ice generation were obtained in the direct experimentation on
the specially designed stand.

Data thus obtained were processed in two ways.

The mathematical model obtained from the heat balance of the ice
formation process of on a vertical cylindrical surface was refined by the
corrective coefficients K. Ice layer thickness correction factors were calculated
by the corresponding relation for each point in time of the process. Taking into
account the experimental data, a number of corrective semi-empirical relations
has been developed for a range of water temperatures +1 + +10 ° C and
refrigerant -9 + -20 °C. A correcting exponential function in the general form:

K, =C,-e“", (1)
8 = -(1-C,-€%7), (2)
here: 6 — thickness of the ice at the current time (mm); dmax - maximum ice
thickness; Tt — time, C1, C2 — correction coefficients. dmax value is determined
either by experimental data or by the developed dimensionless temperature
equation.

Time Rate of Ice Build up

19 -
18 4
17 +
16 4
15 4
14 4

Thickness, mm

200 700 1200 1700 2200 2700 3200 3700 4200 4700 5200 5700
Time,s




Figure 1 - Comparison of experimental and calculated data under t, = -20 °C, t,,
=+15°C:
1 - averaged experimental data, 2 - curve obtained by correcting equation (1), 3 -
curve by equation (2)



