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the nozzle walls. Nozzle geometry profiling makes it possible to maximize the efficiency of the 
working fluid outflow process from these nozzles and the efficiency of the working process of a 
two-phase jet device as a whole.

To create a nozzle with a profiled diffuser part, it is necessary to create a mathematical 
model and a calculation program in which it is possible to determine the flow parameters in 
characteristic sections as accurately as possible and determine the length of the nozzle to obtain the 
required value of the flow pressure at the outlet of the nozzle.

The possibility of increasing the efficiency of two-phase jet devices by profiling the diffuser 
part of the active flow nozzle was considered. As shown by numerical and experimental studies of 
active flow nozzles with straight walls of the diffuser part, which are close in shape to Laval 
nozzles, their maximum possible efficiency is at the level of 95-97%. At the same time, in certain 
operating modes of a two-phase jet apparatus, in such nozzles, separation of the boiling-up flow 
from the channel walls is possible.

The most effective way to eliminate this phenomenon is to profile the expanding part of the 
active flow nozzle. Thermophysical model of the outflow of a boiling liquid from expanding 
channels with a different shape of the diffuser part of the nozzle presented. Nozzles with a 
parabolic, logarithmic and elliptical shape of the diffuser part were selected for profiling. The 
proposed model is based on a method that allows one to indirectly determine the average flow 
parameters based on the solution of the inverse problem. During the solution, unknown quantities 
are determined by obtaining experimental data on the flow rate, jet impulse, static pressure 
distribution and are supplemented by the numerical results of solving the system of balance 
conservation equations.

The results of mathematical modeling of profiled nozzles according to the proposed model 
and nozzles with straight walls of the diffuser part are presented. The obtained results of a 
numerical study are compared with the results of an experimental study of nozzles with straight 
walls obtained by the authors earlier. A comparative analysis of the effectiveness of the use of such 
nozzles and nozzles with straight walls of the diffuser part has been carried out. As a result, 
analytical and graphical data were obtained, allowing us to conclude that it is advisable to use 
nozzles with a profiled diffuser part.
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In the context of accelerating scientific and technological progress, the task of increasing 
the energy efficiency of air conditioning systems is of great national economic importance.
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One of the main tasks of this complex problem is energy conservation. We solve a triune problem -
optimization (minimization) of energy consumption while strictly complying with regulatory 
requirements for a comfortable living environment in residential, public and industrial facilities, 
strict compliance with technological requirements in production processes and minimizing the 
harmful impact on the environment. 

Innovative methods for improving central air conditioning systems are shown. The modular 
type central air conditioner is capable of operating in modes close to critical. To solve this issue, 
special modules were proposed, in which the developed ejector-type contact heat exchangers were 
used. The use of contact heat exchangers allows you to additionally heat the air in the air 
conditioner in winter. In summer, at high loads, use additionally cooled air, and at increased heat 
load - water pulp. Methods for air heating, cooling and sludge production have been developed. 
These devices maintain the relative humidity of the air in the premises on the basis of contact heat 
exchangers-ejectors, allow either to humidify with a fine spray of moisture into the air, or to 
condense moisture from the air. The principle of operation is simple and implemented in a small 
device.

Obtaining a technical result is possible due to the special design of the ejector device, the 
use of cooling, heating, cleaning and drying by spraying water in the air flow and post-cooling the 
air due to adiabatic expansion.

The central air conditioner of modular type is capable to work in the modes close to critical. 
To address this issue, special modules have been proposed that use ejector-type contact heat 
exchangers. The use of contact heat exchangers allows you to further heat the air in the air 
conditioner in winter. In summer, at high loads, use additional cooled air, and in cases of high heat 
load water sludge. Methods and devices for heating, cooling and sludge production have been 
developed for such cases.

We have considered the operation of the block central air conditioner in extreme conditions. 
To solve this problem, patented units with ejector humidifiers and air heaters have been proposed. 

Method of condensation of carbohydrate vapo

u117837. The method of cooling indoor air. At high ambient temperatures to reduce energy costs 
considered an auxiliary scheme of the fan with the addition of cooling water ice sludge (Installation 

For extreme conditions, the above patents allow the block central air conditioner to work normally 
without reducing energy efficiency.
The scientifically substantiated provisions for designing of air conditioning system on the basis of 
theoretical and research values which confirm adequacy of mathematical model to real physical 
objects are resulted.
In the area of subsonic velocities with this type of cooling, you can increase the total flow pressure 
(the so-called thermogasodynamic effect). This process can be obtained in a special device - an 
ejector heat exchanger. This device was developed at the Odessa Cold Academy. Figure 1 shows 
the scheme of the heat exchanger ejector and the distribution of temperature in it. 
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Figure 1. Temperature distribution in the ejector-type contact heat exchanger 

Figure 2   Graphs of flow velocity and pressure in the ejector-type contact heat exchanger
We have patented a method of additional air cooling which shows that the ejection air 

cooler, which includes an air treatment unit in which the refrigerant spray is located, connected to 
the refrigerant supply line, according to the utility model additionally contains 30 superchargers and 
a container for storing refrigerant water, the air treatment unit is made in the form of an ejection 
device comprising a confuser, a mixing chamber and a diffuser, and the supercharger outlet is 
connected to the confuser of the ejection device, the water spray nozzle is located at the inlet of the 
mixing chamber. .

Cooled and humidified air is supplied to the working area of the production room. The 
performance of the device is regulated by the speed of rotation of the supercharger, as well as 
control of the cooling water supply. Obtaining this technical result is possible due to the special 
design of the ejection device. This ensures a reduction in energy costs and the achievement of the 
air temperature required to maintain the set parameters of technological conditioning in the working 
area.
The ejection air cooler comprises an air treatment unit in which the coolant spray is located and 
connected to the coolant supply line. In addition, the cooler contains a supercharger and a container 
for storing the cooling agent - cold water, the air treatment unit is made in the form of an ejection 
device containing a confuser, mixing chamber and diffuser. The outlet of the supercharger is 
connected to the confuser of the ejection device, the nozzle for spraying water is located at the inlet 
of the mixing chamber and is connected through the water supply pipe with a container for storing 
cold water.  
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