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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 
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MATHEMATICAL MODEL OF VAPOUR CONDENSATION IN THE CONTACT 

HEAT EXCHANGER 
 

I. D. Butovskyi  
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: ariesoon@gmail.com 
 

 Authors offer use condensation and cooling system based on the contact ejector heat exchanger. 
Such system allows to exclude completely losses at evaporation of hydrocarbons of oil products, and as a 
result, to exclude the environmental pollution connected with "small" breath of fuel tanks. Prospects of use 
of such systems are caused by the possibility of their placement in shallow regions, enough remote from 
large settlements that ensures additional safety of operation of reservoir parks, gas station. 
Now there is the sufficient volume of scientific and technical developments and operating experience 
allowing to create these objects considering specific regime characteristics of work of system and climatic 
conditions around its placement. At the same time, for ejector heat exchangers of contact type of the data, 
necessary for perspective design, are extremely limited. In addition, the specified limitation relates to 
especially empirical calculation procedure, fair, in fact, only for specific regime and geometrical parameters 
of such heat exchanger investigated in the experiment. 
The offered mathematical model has no traditional limitation empirical approach that allows to have the 
calculation base for design of contact ejector heat exchangers and, therefore, the raised technical and 
economic indicators. 
The model of process of the vapor condensation produced by nozzles and on the films of liquid which are 
flowing down on internal walls of the heat exchanger forms in the form of the following equations: 
Motion equation of the single drop i-oho discharge in the moving steam-air environment the Runge-Kutta 

method:  

Distribution function of volumes of drops on diameters:  
The quantity of heat apprehended by drops during flight.  
Flight trajectory of drops the Runge-Kutta method in Mason's modification 

  
The amount of steam condensed on drops on j-m site 

  
Unfortunately, we have no rather generalized results of the experiment allowing to evaluate influence of 
concentration of air in couple on heat exchange rate in the contact ejector heat exchanger. The presented 
mathematical model allows to define amount of the condensed steam.  
 Stated allows to consider that the offered mathematical model can be used as when performing test 
calculations of the existing contact heat exchangers in the modes, excellent from rated, and for creation of 
new contact ejector heat exchangers in which on the basis of the optimized decisions creation of ejector heat 
exchangers with the raised technical and economic indicators is possible. This mathematical model is based 
on some sheathe the physical analog of the contact condensation including condensation on drops of the 
dispersed liquid and on the surface of the liquid film which is flowing down on the surfaces of the device.  
 Thus, the considered structures of the fluid phase are the general for any devices of contact type, and 
the used boundary conditions of heat exchange have no the specific restrictions caused by private features 
and heat-technological function of the device. It allows to use the offered mathematical model for 
calculation and design of contact ejector heat exchangers of any assignment. 
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