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Abstract. Energy consumption all over the world is constantly growing. 

To save energy, new technologies are being developed for the efficient use 

of energy resources. The goal of all new developments is to use less energy 

to provide the same level of energy supply for technological processes or 

buildings. The problem of energy saving is relevant for the ventilation 

system. Together with the removed air, a large amount of heat is lost, 

which is not advisable. In order to avoid these losses, heat recuperators 

began to be used, heating the cold supply air due to the warm air removed 

from the room. This development belongs to the field of energy saving. 

The goal is to increase efficiency by reheating the air after the heater with 

the help of a recuperator for a given temperature difference in the supply 

air before and after the recuperative heat exchanger. The development is a 

design of a ventilation unit with air removal and supply air ducts, 

combined into one housing with a separate, according to the "screw" 

principle, heat transfer wall, for use in the ventilation system in order to 

ensure an optimal microclimate in the room. Thus, as a result of using the 

presented device, the efficiency of the room ventilation unit is increased by 

reducing the energy consumption for heating the supply air with a heater. 

1 Introduction 
Today, the emphasis in the design of modern buildings is given not only to technically 

functional, but energy efficient buildings. The problem of energy saving is relevant for the 

systems used in the building. Energy prices are high in the world, so the idea of energy 

conservation has penetrated all areas of construction, including the design and creation of 

ventilation systems. Financial savings are monitored by optimizing resource consumption 

[1-6]. 

A comfortable indoor microclimate is one of the important components of the life 

support of the entire building. It is the favorable microclimate that contributes to the 

maintenance of the normal thermal state of the human body, provides thermal comfort and 

creates the preconditions for a high level of performance [7-10]. Experts say that the energy 

reserve calculated for heaters and fans in mechanical ventilation systems in old buildings 

significantly exceeds the electric power for lighting. Energy-saving measures in ventilation 

systems are a promising task today. Saving the customer's money on the purchase of 

expensive equipment shows a priority component for the construction project organization. 
Saving money during operation is an urgent problem. The creation of cost-effective and 
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energy-efficient systems requires completely new approaches and knowledge from the 

design professionals.

Ventilation professionals use several solutions:

- recirculation;

- recuperation;

- working of geothermal and hydrothermal heat exchangers.

In this article, we will talk about an improved recuperative installation. The principle of 

energy saving with the help of a recuperative heat exchanger is that the transfer of heat 

energy occurs between the heat carriers (air-air) through a divided heat transfer wall. The 

effect of the installation is especially noticeable during the cold period, when the air outside 

is at a lower temperature than indoors. Recuperation reduces the energy consumption of the 

air heater in the ventilation system. The fresh air entering the room is heated by the 

extracted air from the room. The automation controls the supply and discharge of air into 

the room to maintain an optimal level of CO2.

Section 2 presents a methodology, an illustration of the application of this development. 

Section 3 discusses the conclusions of the improved recuperative plant.

2 Methods, design illustration
The technical problem solved by the advanced recuperative plant is the development of a 

mechanical system to create an optimal microclimate in the room. In existing recuperative 

installations, there is a minus-the area of contact of the surface between the heat carriers for 

heat transfer.

The technical result of the work is to increase the efficiency of work by increasing the 

area of the heat transfer surface according to the principle of "screw" and according to the 

principle of "ribbing" of the surface and with the help of automation. An increase in the 

area of flow around the exhaust and supply air, affects more energy and money savings for 

the operating organizations. Automation gives control over the processes taking place in the 

ventilation unit.

The difference between this design and analogues (plate recuperator, rotary recuperator, 

recuperator with an intermediate heat carrier, etc.) lies in the fact that the air ducts of the 

exhaust and supply systems are combined into one cylindrical body with a divided heat-

transfer wall, according to the principle of "screw", due to it scrolling along the centerline, 

which is common for the extract and supply air. Also, this heat-transfer surface has fins on 

both the supply and exhaust air side for greater contact of the heat carrier flows. [11-15]. 

The air moves in a countercurrent flow through the recuperative unit. It is this movement of 

the heat carrier flows that increases the heat transfer between the extract air removed from 

the room and the supply air coming from the street [16-18].The temperature sensor is built 

into the supply air duct after the recuperative unit, and the temperature heating controller is 

included in the automatic heater control unit to control and change the supply air 

parameters. The CO2 sensor is integrated in the exhaust air duct before the recuperative 

unit, the CO2 controller is included in the automatic control unit for the fans to control the 

supply air and exhaust air. The supply fan and the extract fan change speed synchronously 

with the control range from 0% to 100%. The main energy losses in the ventilation system 

come from the heater and fans. It was the consumption of thermal energy for heating the air 
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in the cold season and the consumption of electrical energy for the fans that prompted the 

creation of the ventilation unit. The temperature sensor sets the comfortable supply air 

temperature and saves the heater energy. The CO2 sensor can reduce fatigue and increase 

the productivity of people in the room, as well as reduce the supply and removal of air 

when there are few people in the room and therefore carbon dioxide. [19-20].

Fig. 1. Isometric view of a recuperative unit.

Fig. 2. Longitudinal section of the recuperative unit.
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Fig. 3. Cross section of a recuperative unit.

Fig. 4. Schematic diagram of the ventilation unit.
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The device consists of elements:

1 – air heater;

2 – fan;

3 – supply air

4 – exhaust air;

5 – temperature sensor;

6 – temperature controller;

7 – automatic control unit for the heater;

8 – heat-transferring wall;

9 – external housing;

10 – recuperator;

11 – CO2 sensor;

12 – CO2 controller;

13 – automatic control unit for the fans.

Let's consider an example of the operation of this ventilation unit.

The supply air taken from the street is heated in the air heater to a certain temperature. 

After that, the supply air enters the heat recuperator, where it is heated to a certain 

temperature with the help of exhaust air removed from the room . The temperature sensor is 

located after the recuperative installation. The temperature sensor is connected to the 

temperature controller in the automatic control unit, to regulate the temperature in the air 

heater. The CO2 sensor is located before the recuperative installation in the exhaust air. The 

CO2 sensor is connected to the CO2 controller in the automatic control unit for the fans, to 

regulate the volume of the supply air and the exhaust air. This ventilation unit can be used 

in residential, public and industrial buildings.
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Fig. 5. An example isometric view of a ventilation system.

3 Conclusions
From the above analysis, it follows that a special design increases the area of the heat-

transfer surface, and the automation provides control over the processes in the ventilation 

unit.

The advantages of this development are:

- comfortable conditions for people to stay indoors;

- reducing the cost of the heater and its costs for thermal energy for heating the supply air;

- reduction in the cost of fans and their energy consumption for the electric drive of the 

supply and exhaust air at their constant performance to overcome resistance;

- the simplicity of this design;

- control over heating processes in the heater;

- carbon dioxide monitoring;

- reduced electrical costs for the supply and removal of air during the day for fans with 

changing people's stay in the room;

- automatic adjustment of air parameters.

This design can be used to realize the above benefits.
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