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OPTIMIZATION AND IMPROVEMENT OF ENERGY EFFICIENCY OF 
REFRIGERATION UNIT WITH THE USE OF SPRAYING POOLS 

Zhykharieva N.V. аss. phrofessor Odessa National Technological University. Kogut V.E, аss. phrofessor 
Odessa National Technological University.   Dragnev М., engineer Israel , Оstapenko D.student  

In our time, increasing interest in new and modern technical means is the main condition for 
ensuring the maximum comfort of human life. One example of the favorable and useful effects of water 
on human living conditions is the use of fountains. Decorative fountains are used as elements of 
volumetric-spatial compositions. Thanks to them, the microclimate of the city's open spaces is maintained 
and favorable conditions for recreation are created.  In most cases, fountains are located near monumental 
buildings that require cooling systems. In this case, as studies show, circulating water of existing and 
newly designed decorative fountains is advisable to use for cooling condensers of refrigeration units or 
directly for cooling air in surface air coolers of air conditioning systems as spraying pools. It is also 
advisable to use such a scheme in combined cooling systems for condensation units of refrigerating 
machines. 

When designing a circulating water supply, methods are used that do not take into account many 
factors of air conditioning systems, which leads to additional operating costs. There are no computational 
models that provide optimization. 

The proposed model of the thermal calculation of the pool takes into account the dynamics of the 
heat load from the air conditioning systems, solar radiation absorbed by the water, the operating time of 
the decorative and working jets, the accumulating capacity of water in the pool, and change in the 
parameters of the outdoor air.  

Thus, it is important to determine the daily variation of the chilled water temperature, analyze the 
thermal regime of the fountain and select the optimal version of the jet operation by the hours of the day. 
The main purpose of the pool thermal calculation model is to determine the water temperature in its bowl, 
which can be done after analyzing the following components of the pool heat balance:  
- thermal load from condensers of refrigerating machines, circulation pumps and solar radiation; 
- cooling water due to heat and mass transfer (in jets and from the surface of the bowl). 
- determining the effect on the formation of frost on the evaporator using a mathematical model; 
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In addition, it is necessary to take into account the accumulating capacity of water in the pool 
bowl and its effect on the daily variation of the chilled water temperature. [1, 2,3]. 

investigated, the thermal regime of the fountain was analyzed, and the optimum variant of work 
of jets by The influence of the daily course of the temperature of the cooled water was investigated, the 
thermal regime of the fountain was analyzed, and the optimum variant of work of jets by hours was 
selected. 

The magnitude of the delay was the ratio of the amplitude of fluctuations in the air temperature of 
the fountain to the amplitude of the fluctuations in the temperature of the water in the fountain (after the 
transition). 

The mathematical model also allows us to determine the phase delay of the temperature wave, but 
since this parameter is not taken into account by equation (3), the phase delay was not considered. 

The thermal load on the fountain from condensers and circulation pumps from 6 to 10 hours is 
equal to 1046 kW, from 10 to 18 hours - 1570 kW/h. Productivity of working jets 0,075 m3/s, decorative 
0,11 m3/s. Working jets operate from 6 to 18 h, decorative - from 10 to 24. The diameter of the nozzles of 
the working jets 6 mm, the height of the jets 8 m, the decorative jets have a diameter of 9 mm, the height 
of 9 m. accumulate 1600 m3. The air speed is 1.5 m/s. 

We determine the density of irrigation, which when working jets is 0.17, when working 
decorative 0.23 and when working together 0.40 m3 / (m2 × h).

The ratio of the length of the fountain bowl to the height of the jet volume of its l / h when 
working only working jets 40: 80 = 5, when working decorative 40: 10 = 4. 

Having data on the density of irrigation and others, according to Fig. 2 we find the value of C. 
When working jets, it is 0.145, decorative 0.157, in their joint work 0.302. According to the results of 
computational experiments in the environment The ratio of the length of the fountain bowl to the height 
of the volume of the jet l / h when working only working jets 40: 80 = 5, when working decorative 40: 10 
= 4. 

Analyzing the results of the studies, we make sure that the average daily water temperature in the 
bowl is greatly influenced by the duration of the jets. 

The fountain thermal calculation model was tested on two experienced fountains connected to air 
conditioning systems. The coefficient of efficiency of heat exchange of jets was checked at the pilot plant. 
The jets formed by cylindrical nozzles with dH = 2,3,4,5,6,8 mm were subjected to testing. The 
experiments conducted gave a satisfactory convergence with the stated theoretical provisions. The 
available data on the density of irrigation is found in the value of C. When working jets, it is 0.145, 
decorative 0.157, in their joint work 0.302. 
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Pig 1 - Maximum and minimum dailyer temperature in the basin in July: t (τ) - air temperature оС

 The minimum and maximum values of the daily outside air temperature were specified (Fig. 3)

 

 

. Pig 2 - Maximum and minimum dailyer temperature in the basin in July: t (τ) - air temperature оС

The fountain calculation program was tested on two experienced fountains connected to air-
conditioning systems. The coefficient of efficiency of heat exchange of jets was checked at the pilot plant. 
The jets formed by cylindrical nozzles with dH = 2,3,4,5,6,8 mm were subjected to testing. The 
experiments conducted gave a satisfactory convergence with the stated theoretical provisions 

The developed mathematical model (its software implementation in the MathCad environment) 
provides a sufficient level of approximation to the problem of thermal calculation of fountains connected 
to air-conditioning systems. This allows us to apply the model to the study of air conditioning processes. 
The proposed method of thermal calculation of the fountain takes into account the dynamics of thermal 
load from the air conditioning systems, absorbed by the solar radiation, the time of decorative and 
working jets, which accumulates the water capacity of the bowl of the fountain and change the parameters 
of the outside air. 

With the help of the developed program it is possible to determine the daily course of the 
temperature of the cooled water, to analyze the thermal regime of the fountain and to choose the optimal 
variant of work of jets by hours of the day. 
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