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Сучасні проблеми холодильної техніки та технології / Збірник тез доповідей XI Всеукраїнської
науково-технічної конференції. – Одеса: ОНАХТ, 2017. – 243 с.

У збірнику наведені матеріали XI Всеукраїнської науково-технічної конференції «Сучасні 
проблеми холодильної техніки та технології» та розглянуто різні аспекти науково-технічних питань, 
пов’язаних з проектуванням, виготовленням та експлуатацією холодильного обладнання різного 
призначення, дослідженням робочих тіл та процесів в елементах холодильних та кріогенних систем, 
застосуванням нано та когенераційних технологій, використанням холоду в харчових технологіях, 
застосуванням і впровадженням нетрадиційних джерел енергії. 

В сборнике представлены материалы ХI Всеукраинской научно-технической конференции 
«Современные проблемы холодильной техники и технологии» и рассмотрены различные аспекты 
научно-технических вопросов, связанных с проектированием, изготовлением и эксплуатацией 
холодильного оборудования различного назначения, исследованием рабочих тел и процессов в 
элементах холодильных и криогенных систем, применением нано и когенерационных технологий, 
использованием холода в пищевых технологиях, применением и внедрением нетрадиционных 
источников энергии. 

Рекомендовано до видання Вченою Радою Одеської національної академії харчових технологій 
протоколом №6 від 07.11.2017 р.

Відповідальність за достовірність інформації несе автор публікації. 
Матеріали публікуються мовою оригінала, наданого автором.
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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. 
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