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Cyuacni npo0semMu X0J0IMILHOI TeXHIKU Ta TexHoJiorii / 30ipuuk Te3 momoiaeit XII Beeykpaincpkoi
HAYKOBO-TeXHIuHOI KoH(pepeHtii. — Omeca: OHAXT, 2019. — 229 c.

VY 306ipauky nHaBeneni marepiamu XII Bceykpaincbkoi HaykoBo-TexHiuHOI KoH(pepenuii «CyuacHi
poOJIeMU XOJIOAMIBHOT TEXHIKK Ta TEXHOJIOTI» Ta PO3ISTHYTO Pi3Hi aClIeKTH HayKOBO-TEXHIYHHUX NHUTAHb,
MOB’sI3aHUX 3 MPOCKTYBaHHSM, BHTOTOBICHHSM Ta EKCIUTyaTalli€l0 XOJOAMIBHOTO OONagHaHHS Pi3HOTO
MPU3HAYEHHS, JOCITIKEHHAM POOOUMX TiJI Ta MPOLECIB B €IEMEHTaX XOJIOAMIBHUX Ta KPIOTEHHHUX CHUCTEM,
3aCTOCYBaHHSIM HAHO Ta KOT€HEPALiHWX TEXHOJOTiH, BUKOPUCTAHHSIM XOJIONY B XapyOBUX TEXHOJOTIfX,
3aCTOCYBaHHSIM 1 BIPOBA/DKEHHIM HETPAIUIIIMHUX JPKEpPEI SHeprii.

B cOopuuke npesacraBinensl matepuansl XI|I BceeykpanHckoil HaydHO-TEXHHUYECKOW KOH(EpPEHIUH
«CoBpeMeHHbIE MPOOJIeMbl XOJIOAMIBHON TEXHUKH M TEXHOJIOTHM» M PACCMOTPEHBI PA3JIUYHBIC ACIIEKThI
HAay4YHO-TEXHUYECKHUX BOIIPOCOB, CBSI3aHHBIX C IMPOEKTUPOBAHUEM, H3IOTOBICHUEM U JKCILIyaTalueu
XOJIOJUIIBHOTO 00OPYIOBaHMS Pa3IMYHOTO HA3HAUCHUS, MCCIENOBaHHEM pPabOuMX Tel U IPOLECCOB B
9JIEMEHTaX XOJOAWIBHBIX MU KPHOTEHHBIX CHUCTEM, IPUMEHEHMEM HAHO M KOT€HEPAILMOHHBIX TEXHOJIOTHH,
WCIIOJIBb30BaHUEM XOJIOAA B IHIIEBBIX TEXHOJOTHUSAX, NPUMEHEHHEM H BHEJIPEHHEM HETPATUIUOHHBIX
HMCTOYHUKOB JHEPIUH.

BinmoBiganpHICTE 32 JOCTOBIpHICTH iH(POPMAaIIii Hece aBTOp MyOmiKaIllii.
Marepianu myOIiKyIOTbCsS MOBOIO OpUTiHANa, HAJAHOTO aBTOPOM.
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TEXHIKH, JI-p TEXH. HayK, mpodecop.
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Banees Cepriit Muxaiinosuy - CyMcbKHii iepKaBHUN YHIBEPCUTET, K.T.H., OLEHT;
Bacunenxo Cepriit Muxainosuy - HarionanbHui yHIBEpCUTET XapyOBUX TEXHOJIOTH, 1.T.H.,
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Mopo3tok JLIL. - n1-p TexH. Hayk, npodecop;
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TOPTiBIIi, J.T.H., Tpodecop;
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DEVELOPMENT OF DOMESTIC ABSORBTION REFRIGERATOR FOR
OPERATION IN A WIDE RANGE OF EXTERNAL AIR TEMPERATURES

Selivanov Artem?, Titlov Alexandr?

' Commission of Disciplines of Refrigeration Cycle
Odesa Technical College of the Odesa National Academy of
Food Technologies
Odessa, Ukraine, 65110, Balkovskaya str., 56.
tel. +38-063-713-28-47; E-mail: ref.selivanov@gmail.com

2 Department of Heat and Power Engineering and
Fuel Pipeline Transportation
Odessa National Academy of Food Technologies
Odessa, Ukraine, 65082, Dvoryanskaya str., 1/3
tel. +38-063-497-45-03; E-mail: titlov1959@gmail.com

By a term a «seasonal refrigerator» is presently named cooling attachment, which utilizes in the
work low temperature potential of air environment, being outside the heated bays . A term is not confessedly,
because such refrigeration apparatuses are on the initial stage of development.

Actuality of generation of seasonal refrigerator is delineated the problems of energy-savings during
production activity of domestic and point-of-sale refrigeration devices.

Domestic absorbing refrigerators that use low temperature potential of environment and work in the
wide range of temperatures, refrigerators of "seasonal” type, not suitable for work with the quick-changing
loading, but declared oneself irreplaceable in the permanent mode at of long duration maintenance of preset
parameter. During work in the permanent mode becomes the problem of maintenance of the even
temperature field in all chilled volume. Even presence, so-called, super isolations in the corps of modern
refrigeration devices during stabilizing of external and internal parameters are given by large running
approach of temperature in the chilled volume and this running approach the more than greater ambient
temperature.

Researches showed that exactly an inertance of the systems on the base of diffusive for absorption
refrigeration aggregates is reason of impossibility of creation of the even temperature field without additional
modernization

Researches were conducted on the base of refrigerator device as "horizontal” from water-ammonia
an absorbing single-stage aggregate by the swept volume of 100 dm®.During a few years statistical tests were
conducted with changeable external and internal parameters and states of equipment that gave an opportunity
to analyses influence of those or other factors on work of diffusive for absorption refrigeration aggregate
(ARA).

On Fig.1 the temperature field of the chilled object is shown at an ambient temperature 25 °C, to
complete power of heater element of the uninsulated generator knot and without any modernizations of
volume of chamber. It is obvious, that running approach of temperatures in an object makes to 20 degrees
that are impermissible and not for a domestic device, and not for an industrial refrigeration aggregate. On the
initial stage of researches, it was decided for smoothing of the temperature field in the chamber of
refrigerator mapst to use the thermal pipes envisaged on the internal surface of the aluminum edging of the
cooled volume. For the improvement of contact and erection to a minimum of thermal resistance of contact,
thermal pipes mounted on heat-conducting paste. Already the first tests at the analogical parameters of
environment in permanent office hours showed changes in the diagram of the temperature field. The use of
thermal pipes is not NT for smoothing of thermal pressure [19], but change of the temperature field from
starting to permanent modes with such amount of measuring points taken off first.
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Fig.1. Temperature field of the chilled object is without modernizations of volume of chamber

On Fig.2. the temperature field is shown in the chilled object at an ambient temperature 25 °C, to
complete power of heater element of the uninsulated generator knot and with the thermal pipes mounted on
the internal surface of the chilled chamber.
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Fig.2. The temperature field of the chilled object is with thermal pipes in the chilled volume.

The use of copper effective thermal pipes decreased temperature running approach in two times and
it made to 10 degrees. But such temperature running approach also is impermissible, in fact after existent
norms running approach in the temperature field that can be considered even cannot fold more than 1,5...2
°C.

At the further tests of ARA the accumulator of cold was set in the chilled volume. In quality to the
accumulator a copper plate was used in thick a 6 mm. At the general heat capacity of copper approximately
0,385 kJ/(kg-K) in the wide range of temperatures, researches showed a change in principle of distribution of
temperature in a coolroom and in the starting, and in permanent modes. Results over of researches with the
accumulator of cold with the dismantled thermal pipes are brought on Fig.3.
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Fig.3. The temperature field of the chilled object is with the copper accumulator of cold.

The use of accumulators of cold different as can level the temperature field to the state even, but the
question of economic efficiency not always allows to do it. In the object of research by means of copper
accumulator it was attained running approach of the temperature field less than, than in 5 degrees. But after
existent norms, it is not the homogeneous field.

For further research thermal pipes and copper accumulator of cold were simultaneously used with
the aim of smoothing of the temperature field in the chilled volume at an ambient temperature 25 °C. Results
over of the compatible use of two facilities are brought on Fig.4 As evidently on a picture, temperature
running approach in the chilled volume makes not more than 2,1 degrees, it is possible to consider at such
gradient of temperature, that evenness of temperature it was attained in a chamber.

It was shown in the process of the protracted researches, that such the modernizations have
efficiency at the use of ARA in the standard modes without the use of low temperature potential of
environment.
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Fig.4. Temperature field of the chilled object with simultaneous the use of thermal pipes and to the
accumulator of cold.

With reduction of external influence economic and power efficiency of additional modernization goes
down, as an average annual economy (and the use of seasonal technique can be appraised only in macro
sentinel sense) considerably less than, than charges are on effective thermal pipes and creation of
accumulators of cold. Researches also showed complete inefficiency in this case liquid accumulators of cold
on the basis of water solutions and on the basis of antifreezes and from the point of view of energy, and from
the point of view of efficiency of the use of the chilled volume.



