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Cy4acHi npo6jeMu X0JOIMIbHOI TeXHiKM Ta TexHoJjorii / 36ipauk Te3 momosineit X| Beeykpainchkoi
HAYKOBO-TEeXHIuHOI KoH(pepeHuii. — Oneca: OHAXT, 2017. — 243 c.

VY 30ipuuky HaBeneni matepianmu XI| Bceykpaincekoi HaykoBo-TexHiuHOI KOoH(MepeHuii «CydacHi
npodIeMy XOJOAMIBHOT TEXHIKM Ta TEXHOJOr» Ta PO3MISHYTO Pi3Hi aCEKTH HayKOBO-TEXHIYHHUX NMHUTAHb,
MOB’SI3aHUX 3 MPOCKTYBAHHSM, BHTOTOBICHHSM Ta EKCIUTyaTalli€l0 XOJOAMIBHOTO OONagHaHHS Pi3HOTO
MPU3HAYCHHSI, JIOCII/KEHHSM POOOYMX TLI Ta MPOLECIB B €IEMEHTaX XOJOAMIBHUX Ta KPIOTEHHHUX CHUCTEM,
3aCTOCYBaHHSIM HAHO Ta KOT€HEPAL[ifHWX TEXHOJOTiH, BUKOPUCTAHHSIM XOJIOLY B XapyOBUX TEXHOJOTIfIX,
3aCTOCYBaHHSIM 1 BIPOBAHKEHHSIM HETPaIULIIMHUX JKepeJl eHeprii.

B cOopuuke npejcraBieHsl Matepuanbl X| BceeykpanHckoil HaydHO-TEXHHYECKOH KOH(epeHIUH
«CoBpeMeHHbIE MPOOJIEMbl XOJOAUIBHON TEXHUKH M TEXHOJIOTHH» M PACCMOTPEHBI PAa3UYHBIC ACTICKTHI
Hay4YHO-TEXHUYECKNX BOIPOCOB, CBSA3aHHBIX C IPOEKTUPOBAHHEM, M3FOTOBICHHEM W JKCIUTyaTallen
XOJIOJUIIBHOTO O0OpYIOBaHMS Pa3IMYHOTO HA3HAUCHUS, MCCIENOBAHHEM pPabOuMX Tel U IPOLECCOB B
3JIEMEHTAaX XOJOJUIIBHBIX U KPUOTEHHBIX CUCTEM, PUMEHEHUEM HAHO U KOIC€HEPALMOHHBIX TEXHOJOTUH,
WCIIOJIB30BaHUEM XOJIOAA B IHUINEBBIX TEXHOJOTHUSX, NPUMEHEHHEM M BHEIPEHHEM HETPAIUIUOHHBIX
HCTOYHHUKOB SHEPTHH.

PexomenioBano 0 Buganus BueHoro Pamoro Onmechkoi HallilOHAIBHOI aKajeMii XapuyoBHX TEXHOJIOTIH
npotokosiom Ne6 Big 07.11.2017 p.

BignoBiganpHicTh 32 JOCTOBIpHICTh iH(OpMaIii Hece aBTOp MyOTiKarii.
Marepianu myOIiKyFOThCSI MOBOIO OpHTiHAJIA, HATAHOTO aBTOPOM.

© OHAXT
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THE SEARCH OF ENERGY-EFFICIENT OPERATION MODE OF
AMMONIA-WATER-ABSORPTION REFRIGERATION MACHINES

Osadchuk E.A., Kirilov V.Kh., Mazurenko S.Yu.
Odessa National Academy of Food Technologies, Odessa, vladkir@renome-i.net

A basic volume of the market of equipment for the separation of water from the air, in our times,
falls on the systems, having in its composition compression refrigeration unit electrically-driven. At the same
time, the use of compression unit is perspective only for the performance to 3-4 liters per hour. There is
substantial growth of sizes of setting at more high performance.

The necessary condition of work of compression refrigerating machines is the availability of
electrical energy. At the same time, the overwhelming number of countries experiencing water shortages are
limited in energy resources. The sun is the only source of energy that they have.

Thus, the problem of obtaining water from atmospheric air is an actual scientific and practical task
which didn’t find the decision up till now and most of the technical proposals remain on the level of patents.

Therefore, we have chosen the use of modernized absorption refrigeration machines (ARM) working
from low-grade heat source such as solar energy, as the most perspective direction. The possibility of using
the existent infrastructure of solar water heaters is one of the promising directions. The total area of solar
collectors (SC) in the world is more than 110 million square meters.

The analysis of performance characteristics of ARM showed that the main problems that must be
solved when they are used in systems producing water are following:

a. first of all, to develop the design of ARM air cooled heat dissipating elements

b. secondly, to offer a cycle which can be implemented in a tropical ambient
temperatures and level of temperatures of traditional water solar collectors (80-100 °C).

In such circumstances, ammonia-water-absorption refrigeration machines (AWARM) are the most
perspective and which allow to conduct the necessary modification of the cycle.

It is necessary to mark with the choice of AWARM that in connection with unfavorable
technological environmental impact of the refrigeration systems the last years more and more attention is
paid to natural refrigerants. The last documents are already expressly regulated the application of concrete
natural refrigerants for the different types of refrigeration machines: for domestic and commercial
refrigerators — propane; for medium-sized refrigerators - carbonic acid; for larger systems - ammonia.

AWARM in contrast to its analogs - lithium bromide absorption refrigerating machines and water
ejection refrigerating units, where cooling agent is water, have wider applications, in particular, at negative
temperatures to minus 50 °C. It is possible to use the most different thermal power sources for their work:
process steam, hot water, off-gas of stoves, exhaust gases of internal-combustion engines. Except the tasks of
air conditioning, AWARM can be used in refrigerators with long-term frozen food storage and agricultural
raw material.

The particular interest is presented by ammonia AWARM working on renewable energy sources
such as on solar radiation energy. Such interest is related to the possibility of year-round use of solar
collectors, which are currently used in heating systems and hot water supply. It is assumed that an excess of
solar energy in a frost-free season can be sent to generator of AWARM to produce the artificial cold. The
chill which has been got can be used in air conditioning systems and in refrigerators.

Despite the seeming ease AWARM application, there is no confidence of its use in the system with
SC. First of all, it is connected with the temperature level of the heating heat carrier, i.e. with the choice of
SC type. So, the traditional water SC in a temperature range of 80...100 °C, and vacuum to 250 °C.
Respectively, they have a large cost. Work objective- to find the temperature of the heating source at which
the cycle of AWARM  will have maximum energy efficiency at predetermined temperatures of cooling
object and refrigerating medium, i.e. under given operating conditions of AWARM.



