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ANNOTATION 

In this work, it was interesting to study changes in the composition and properties of petroleum products 

subjected to cavitation treatment and to determine the groups of hydrocarbons and individual compounds that 

are most susceptible to changes during processing. 
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Air coolers (AVO) are used for condensation or cooling. Air is used as a refrigerant in devices of this 

type, which, depending on the design of the AVO, is pulled through pipes that pump a gas or water medium, or 

is forced onto them by a fan. The air passing through the section heats up, and the product in the pipes is cooled 

or condensed. The fan is located in the center of the collector and receives rotation from the electric motor, 

without which the operation of the apparatus would be impossible. The choice of electric motors for production 

mechanisms is a very important process, which determines their uninterrupted and reliable operation throughout 

the entire standard service life. Depending on the decision on the choice of the electric motor and the drive, the 

received power is consumed rationally, which increases the efficiency of the apparatus and the productivity of 

its work [1, p. 55].  

From the point of view of the design of the electric drive, all AVOs can be divided into three main types 

- AVOs with a direct fitting of the fan on the motor shaft, AVOs with a belt drive and AVOs with a gear drive 

(coaxial or perpendicular shaft). Each type of drive has its own advantages and disadvantages (see table 1). 

As an example, a variant of energy saving is presented during the operation of the AVO apparatus at a 

compressor installation. After each stage of compression, cooling of associated petroleum gas (APG) is provided 

by an air cooler. The electric drive used in AVO has a V-belt transmission that is extremely ineffective for these 

climatic conditions. 

Table 1. 

Advantages and disadvantages of different drive types  

AVO wire type Positive sides Negative sides 

Direct shaft fit 

No additional nodes: higher reliability, lower 

operating costs 

Low operating temperature is allowed (up to -60 

С) 

Low-speed electric motor: high 

weight and cost, low efficiency 

V-belt transmission 
Compact high speed electric motor 

Minimum maintenance 

Problematic work at low 

temperatures (below -40 C) 

Reduced reliability due to the 

increase in the number of 

elements The need to adjust the 

tension force of the belts before 

starting 
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Reduction gear Standard design of electric motors 

Special design required, many 

materials of construction 

According to the analysis done, it was concluded that the above-mentioned drive was undesirable. A 

drive with a direct fit on the shaft in this case is also undesirable, since electric drives of this type are bulky and 

low-speed, problems with a loss of productivity of the apparatus and losses of the enterprise are inevitable. The 

most favorable solution is a gear transmission, in this case the proposed engine allows operation at low 

temperatures (up to -60 C), is reliable, requires less repair work and has a higher efficiency.  

There are many varieties of electric motors, each of which has a number of both advantages and 

disadvantages. An integrated approach to the analysis and selection of the necessary equipment is required. An 

unreasonable approach to this issue will entail disruption of production processes, lead to losses of manufactured 

products and additional costs of electricity. [2, p. 82]. The choice of one of the electric motors will be considered 

correct if the following conditions are met: 

1. The engine is fully consistent with the working machine in terms of mechanical properties. 

2. Maximum power utilization in all operating modes 

3. Compliance of the electric motor with the power supply parameters, the actuator and the conditions 

of the external environment in terms of design. 

Based on the above conditions, it follows that the choice of an electric motor requires the type and name 

of the actuator, the maximum power on the shaft, the rotational speed of the actuator shaft, the method of its 

articulation with the electric motor shaft, as well as the characteristics of the external environment. 

For the case under consideration, an electric motor of the 4A160S6 type was chosen, with a power of 

11.7 kW, a speed of 975 min
-1

 and the ratio of the maximum torque to the nominal torque equal to 2. 

 

The results of the modernization can be seen in comparative table 2. 

Table 2. Results of modernization 
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Characteristic Belt Gearbox 

power, kWt 44 33 

Rotation frequency, rpm 1450 

2900 

1000 

3000 

Electricity, per year, kW 385440 285440 

Difference, kW 96 360 

  

 Thus, an analysis was carried out on the methods of modernization (see. table 2) of the air cooler, which 

serves to cool the associated petroleum gas.  
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