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THE SEARCH OF ENERGY-EFFICIENT OPERATION MODE 
ABSORPTION REFRIGERATION AGREGATERS  

Osadchuk E.A., Mazurenko S.Yu.
Odessa National Academy of Food Technologies, Odessa

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 elec-
trically-driven. At the same time, the use of compression unit is perspective only for the per-
formance 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 availa-
bility of electrical energy. At the same time, the overwhelming number of countries experi-
encing 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. 

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 tem-

peratures 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 unfavora-

ble 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 regu-
lated the application of concrete natural refrigerants for the different types of refrigeration 
machines: for domestic and commercial refrigerators – propane; for medium-sized refrigera-
tors - carbonic acid; for larger systems - ammonia. 

AWARM in contrast to its analogs - lithium bromide absorption refrigerating ma-
chines and water ejection refrigerating units, where cooling agent is water, have wider appli-
cations, 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 en-
ergy 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 gener-
ator 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 car-
rier, 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 
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find the temperature of the heating source at which the cycle of AWARM    will have maxi-
mum energy efficiency at predetermined temperatures of cooling object and refrigerating me-
dium, i.e. under given operating conditions of AWARM.

                                  Scientific advisers: prof. Titlov  A.S. and prof. Kirilov V.Kh. 

INVESTIGATION OF HEATTRANSFER PROCESS IN 
HEAT EXCHANGER WITH GRANULAR NOZZLE 

A.Solodkaya, graduate student
Odessa National Academy of Food Technologies, Odessa

Are investigated the efficiency of the heat exchanger with a granular nozzle. Ex-
plained the choice for the study of gravel and expanded clay particles as packing material. 
Presents the results of the experimental study of heat transfer in the dense intercomponent 
layer of particulate (granular) material, moving and stationary. In the scheme of the experi-
mental setup heat air simulates the flow  exhaust gases in ventilation systems of industrial en-
terprises with low potential thermal emissions. Investigated the efficiency portion of the heat 
exchange in counterflow scheme in comparison with flushing of the fiction layer. Was pro-
pose criteria equation to determine the coefficient of heat transfer intercomponent, which 
takes into account the velocity of heat coolants, thermal properties of the gas component, 
which determines particle size.  

Pic.1. Experimental setup 
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Pic.2. Change of the temperature in time. 1 - expanded clay, 2 - gravel  
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