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SYSTEM AIR CONDITIONING, CREATING DECORATIVE FOUNTAINS FOR COOL-

ING AIR 

Dragnev M, student ONAFT ,  

The main condition for ensuring maximum comfort of human life is increasing interest in new and 

modern technical means. One example of the beneficial and beneficial effects of water on human 

life is the use of fountains. Decorative fountains are an element of three-dimensional 

compositions, organize the microclimate of the open spaces of the city and create favorable 

conditions for relaxation. The circulating water of the fountains can be successfully used to cool 

the condensers of the refrigeration units or directly to cool the air in the surface air coolers of the 

air-conditioning systems. [1, 2,3] 

The main purpose in modeling the air conditioning processes of thermal calculation of the 

fountain is to determine the water temperature in its bowl, which can be done after analyzing the 

following components of the thermal balance of the fountain: thermal load from the condensers of 

refrigerators and from circulating pumps, from solar radiation, cooling water due to heat- and 

mass transfer (in jets and from the surface of the bowl). 

 In addition, it is necessary to take into account the storage capacity of water in the bowl of the 

fountain and its effect on the daily course of the temperature of the cooled water. 

The mathematical model of the air-conditioning system is based on the analyzed workplaces that 

can be used in the complex: various optimal parameters; Choosing the best equipment and 

optimizing the operating mode. 

The model takes into account that the energy of the refrigeration unit can be transmitted in the 

form of thermal and mechanical work in optimal conditions of the compressor. On the basis of the 

conducted analysis, the thermo-economic optimization of the central air-conditioning system and 

the typical single-stage cooling system 

Studying such complex systems as air conditioning systems in the air, requires system analy-

sis using mathematical modeling methods. For this purpose, the air conditioning system is subdi-

vided into subsystems and separate elements, for which then a quantitative analysis is performed 

on the basis of mathematical models of subsystems. 

Methodology is modeling of air conditioning systems using decorative fountains for cooling 

air in surface air coolers of air conditioning systems. 

For the principal scheme of the microclimate air conditioning system, the input and output pa-

rameters of each subsystem and system as a whole are indicated. For each subsystem, the inde-

pendent control variables are assigned, which, along with the input variables, allows you to deter-

mine the output parameters, as well as the subsystem costs listed.  

Optimization of air conditioning system is carried out in three stages. 

The main equations of the model are the equation of balance of air, total heat, moisture, gases 

and apparent heat indoors:  

At the first stage, the structure and performance of the air conditioning system, the nature and 

the load are optimized  

At the second stage optimization of subsystems is carried out according to various technologi-

cal and constructive parameters. Finally, in the third stage, the basic variants of the structure and 

performance of the air conditioning system are optimized along with optimal subsystem variants. 

In this case, all possible combinations are considered. [4, 5] 

Decorative fountains used for cooling water can be made in three schemes (Fig. 1). It is easy 

to see that Schemes 1 and 2 are out of Scheme 3, so when considering a task in general, it will be 

calculated. 
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Fig. 1. Schemes of fountains: 1 - streams; 2 - a fountain; 3 ¬ - pump; 4 - capacitor; 5 - working 

jets; 6 - decorative jets 

 

This model of fountain calculation takes into account the dynamics of heat load from the air-

conditioning systems absorbed by the solar radiation, water time of the decorative and working 

jets, which accumulates the water capacity of the fountain bowl and the change of the outside air 

parameters. The method allows to determine the daily course of the temperature of the cooled wa-

ter, to analyze the thermal regime of the fountain and to choose the optimal variant of work of jets 

by hours of the day 

The developed mathematical model (its software implementation in the MathCad environ-

ment) provides a sufficient level of approximation to the problem of thermal calculation of foun-

tains 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 tem-

perature of the cooled water, to analyze the thermal regime of the fountain and to choose the opti-

mal variant of work of jets by hours  

Zhykharieva N. c,t.f., ass. Prof, ONAFT 
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Системи чилер-фенкойл є ідеальним рішенням для установки  , де потрібне зональне 
управління параметрами навколишнього повітря, оскільки кожен фенкойл має індивідуаль-
ну схему управління.  

Система кондиціювання з чилерами та фенкойлами  є не лише втіленням найбільш 
вдалого технічного вирішення багатозональної системи кондиціювання повітря, але і мають 
цілий ряд переваг перед останніми системами кондиціювання повітря.   

Нами розглянуті переваги чилер-фенкойлових  систем:  
 цілорічна автоматична підтримка заданих параметрів повітря в кожному приміщенні 

будівлі одночасно при зміні навантаження на систему кондиціювання повітря; 
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