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Abstract. In this paper the main devices for the production of compressed 

air - compressors are considered. The text describes their classification 

according to the principle of operation and principles of operation, which 

shows one of the principle air circuits of the compressor system with an 

electric circuit control of the electric drive of the compressor on ships with 

the complex automation of the power plant. And also in our work provides 

a comparison of different models of bulk compressors to determine which 

compressors are needed for more comfortable and safe operation. 

Consequently, they noted the main advantages and disadvantages of the 

models under consideration. I would also like to note that compressors and 

compression equipment are used everywhere. It is used in all branches of 

industry, in construction work, car repair, food production, agriculture, as 

well as in any other activities of the modern man. Learn how compress or 

sand compression equipment work. 

1 Introduction 

A compressor is a machine that compresses air or another gas and delivers it to a tool, 

essentially serving as a power source [1-3].  

Despite the widespread use of electricity, tools powered by compressed air, known as 

pneumatic tools, remain popular today [4]. This is due to several advantages: they perform 

well in high humidity, are simple and reliable, have high wear resistance and long lifespan, 

and have a low weight-to-power ratio, meaning they deliver significant impact despite their 

lightweight design [5].  

Compressors are widely used in various industries, including mechanical engineering, 

automotive repair shops, construction, and even the food industry [6-10]. Each of these 

industries features a diverse range of pneumatic tools. The compressed air or gas is 

transported through flexible hoses from the compressor to the tool, activating it [11-15].The 

purpose of this article is to consider different compressors for the production of compressed 

air on the example of different models of compressors [16-18]. 
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2 Materials and methods 

Compressors are used to fill cylinders with compressed air, which is necessary for starting 

main and auxiliary diesel engines. 

A wide variety of compressor designs are currently used on the world fleet, but all 

combine the general principles of compressor design and operating principles [19-21]. 

Figure 1 shows one of the main air circuits of the compressor system with electrical 

control circuit of the electric drive of the compressor on ships with complex automation of 

the power plant [22-24]. 

 

Fig. 1. Compressor air system: 1 - two-stage compressor; 2-oil separator; 3 - non-return valve; 4 - air 

cylinder; 5 - relief valve; 6 - compressed air flow valve; 7 - purge valve;  8 - mud trap;  9, 10 - 

compressor first and second stage discharge lines respectively; S1, S2 and S5 - solenoid drainage 

valves; S4 - solenoid cooling water supply valve; E4 - relay start and stop compressor pressure inlet; 

E3 -compressor stop switch when the cooling water temperature is exceeded; T - thermometer; «A» 

and «B» - input and output of cooling water. 

To control the operation of the compressor, pressure gauges and compressor protection 

elements are installed on each stage system - safety valves that unload the compressor when 

the air pressure suddenly increases [25-27]. 

The compressor electric motor shall be started as follows: After pressing the start control 

button, the control panel in the wheelhouse or in the engine room feeds the contactor coil 

and closes its contacts so that the E4 relay is powered and the compressor motor is running. 

At the same time, the solenoid drains valves S1, S2 are powered, and the valves are opened 

for drainage and purging of the compressor from moisture and for unloading them keep them 

open at start-up. So the coil-relay of the solenoid water supply valve is powered [28]. 

In previous discussions, we explored two fundamental principles of air compression: 

dynamic compression and volumetric compression. These principles form the basis for 

classifying compressors into two main categories: 

• Volumetric compressors. 

• Dynamic Compressors. 

In volumetric compressors, compression occurs through a sequential process where the 

working chamber is first filled with gas, and then the gas is compressed by forcefully 

reducing the chamber's volume. To prevent the compressed medium from flowing back, a 

system of control valves is used, which open alternately during the filling and discharge 

phases of the chamber. The mechanical design of volumetric compressors can vary, leading 

to their classification into different types. 
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Piston compressors clearly exemplify the principle of volumetric compression. The 

movement of the piston within a cylinder, driven by a connecting rod mechanism, results in 

a continuous change in the internal volume of the working chamber. One-way valves prevent 

the working medium from leaking in the reverse direction (Figure 2, a). 

Screw compressors, on the other hand, include one or more screws in their design to 

provide air injection (Figure 2, b) [29]. 

 

Fig. 2. Piston compressors (a) and screw compressors (b). 

Pinion. The work of units of this type is provided by a pair of gears, which are in contact 

with each other and which rotate in opposite directions. Depending on the compressor 

model, such gears can have different versions, including those in the form of toothed wheels 

(Figure 3, a). The service life of the unit is 15-20 years. Lubricants are used to reduce the 

wear of moving parts. The apparatus shall be used in areas, where a low pressure gas supply 

is required. 

Rotary plate (rotary). Rotary-plate compressors utilize a unique design to achieve air 

compression. A rotor with a set of movable plates rotates within a cylindrical stator. The key 

feature is that the rotor's axis is offset from the stator's axis. This offset causes centrifugal 

force to push the plates away from the center and against the inner wall of the stator. This 

creates individual working compartments within the compressor, each enclosed by the rotor 

housing and adjacent plates. These compartments are where the air is compressed. 

To enhance the pressing of the plates against the stator, special springs can be 

incorporated (Figure 3, b). Oil, utilized for lubrication and cooling, also functions to seal the 

gaps between the rotor, stator, and end caps. 

Rotary vane compressors are recognized for their quiet operation, compact size, and 

capability to produce high output pressure. Their reliability is attributed to their design, 

which includes a minimal number of moving parts, the elimination of axial loads, and 

effective lubrication. 

 

Fig. 3. Gear compressors (rotary) (a) and rotary plate compressors (rotary) (b). 

E3S Web of Conferences 549, 05009 (2024)

TransSiberia 2024
https://doi.org/10.1051/e3sconf/202454905009

3

RETRACTED



Membrane. The design of the membrane apparatus contains a special elastic membrane, 

which acts as a piston. By bending in different directions, the polymer membrane increases 

or decreases the volume of the working chamber in which the air compression process takes 

place. In this case, the working medium in the compression process is in contact only with 

the chamber and the membrane, so the compressed air at the output does not contain oils and 

moisture (Figure 4, a). 

Liquid-ring compressors utilize an auxiliary liquid to achieve compression. The design 

features a cylindrical body within which plates are mounted with an offset axis relative to the 

stator axis. 

The auxiliary liquid is poured into the shell. As the stator rotates, centrifugal force pushes 

the liquid outward, forming a ring against the body's walls. This ring acts as a dynamic seal. 

The volume of the working chambers changes as the rotor and stator axes shift, resulting in 

the compression of the air (Figure 4, b). 

In units of this type, the working medium is always in contact with auxiliary fluid, so it is 

necessary to include a separator and filters purifying compressed air in the pneumatic 

network.  

Main application: Pumping and compression of all dry and wet gases with an associated 

flow of liquids. 

 

Fig. 4. Membrane compressors (a) and liquid ring compressors (b). 

Spiral compressors operate using the interaction of two spirals: a stationary stator spiral 

and a rotating spiral that moves eccentrically (Figure 5). This distinctive configuration 

enables the efficient transfer of gas from the suction zone to the compression zone. 

Advantages include a low motor load, even at startup, as well as low noise and vibration 

levels. 

Scope of application: heat pumps, research laboratories, automotive, pneumatic systems 

in production. 

Spiral compressor is a volume compression device of gas. 

 

Fig. 5. Scroll compressors. 
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Dynamic compressors can be categorized into three main groups: 

These compressors are named for the radial movement of the working medium. They 

consist of a housing that contains a working wheel mounted on a shaft. As the wheel rotates, 

the blades within it propel the gas outward from the axis in a radial direction. This process 

increases the kinetic energy of the gas, which is then partially converted into pressure 

energy. 

Radial compressors can feature either open or closed blades (Figure 6, a). They are 

known for their quiet operation, compact size, and resistance to vibrations, making them 

ideal for producing large volumes of clean compressed air. 

Application: aeration, pneumatic transport, ventilation, etc. [7]. 

Axial. A rotor is mounted on the shaft inside the compressor body. When the unit is 

activated, the incoming air moves axially, passing through a series of blades where it is 

compressed. The gas then reaches an area with rows of guiding blades that stabilize its 

direction and direct it out through the guide vanes (Figure 6, b). 

Axial compressors are more complex to design compared to jet or radial machines, but 

they offer higher efficiency at the same air pressure. 

Application: metallurgy, gas turbine installations, aircraft industry. 

 

Fig. 6. Radial (centrifugal) compressors (a) and axial compressors (b). 

Jet compressors function as ejectors, using the energy of a high-pressure gas (active gas) 

to increase the pressure of a lower-pressure gas (passive gas).The compressor combines two 

gas streams - one at high pressure and the other at low pressure - at the inlet, and delivers a 

single stream at a mid-range working pressure at the outlet (Figure 7). 

Jet compressors find application where high-pressure gas is readily available. They are 

commonly used in gas fields and chemical plants. 

 

Fig. 7. Jet compressors. 

3 Result and discussion 

Compressors have a wide range of applications as well as a wide variety of models that 

differ in design. To analyze the instruments for all parameters - the task is not simple, but 
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after highlighting a number of main characteristics, the aggregate rating with their main 

advantages and disadvantages was compiled, presented in Table 1. 

Table 1. Main advantages and disadvantages of compressor models. 

Compressor Benefits Drawbacks 

Piston compressor 

C416M ACO Bezhetsk. 

Durability, high 

performance, ability 

to operate at a 

pressure of 7 / 13 bar. 

High price. 

Remeza SB4/F-

500.LB75 reciprocating 

compressor. 

Efficiency, assembly 

quality, operation 

safety. 

High price. 

RENNER RS-H 15/20-

490 screw compressor 

station 

Large receiver 

volume, compact, 

low noise. 

Overprice 

Piston compressor 

NORDBERG 

NC150/480 

High performance, 

service life, shock-

proof painting. 

High price. 

Piston compressor FIAC 

SB4/F-270 

High performance, 

service life, shock-

proof painting. 

Manufacturer’s 

warranty, price. 

Screw compressor 

IRONMAC IC 10/10 

High motor power, 

long life. Engine 

power, dimensions, 

price. 

No frequency drive, no 

receiver. 

Berg Screw Compressor 

VK-4P 8 (IP54) 

Belt drive type, low 

noise, reliability 

Low maximum 

pressure, high price 

Reciprocating 

compressor Remeza 

SB4/F-500.LB75 

High power and 

performance, good 

pressure, guarantee. 

High price, no 

desiccant 

Table 2 compares these compressors according to their performance. 

Table 2.  Comparing Different Compressor Models. 

Compressor Productiveness Receiver tank Pressure 

Piston compressor C416M 
ACO Bezhetsk. 

1350 l/min 430 l 10 bar. 

Remeza SB4/F-500.LB75 
reciprocating compressor. 

950 l/min 500 l 10 bar. 

RENNER RS-H 15/20-490 

screw compressor station 
1,320 l/min 490 l 20 bar. 

Piston compressor 

NORDBERG NC150/480 
476 l/min 150 l 10 bar 

Piston compressor FIAC 

SB4/F-270 
830 l/min 270 litres 16 bar. 

Screw compressor 

IRONMAC IC 10/10 
960 l/min leave. 10 bar. 

Berg Screw Compressor 

VK-4P 8 (IP54) 
550 l/min leave. 8 bar. 

Reciprocating compressor 
Remeza SB4/F-500.LB75 

950 l/min 500 l 10 bar. 
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4 Conclusion 

In this article, various compressor models were considered, their main advantages and 

disadvantages were indicated using the example of reciprocating and screw compressors. 

The results of the study were presented in tables.  The most expensive compressors under 

consideration are Piston compressor C416M ACO Bezhetsk, Remeza SB4/F-500.LB75 

reciprocating compressor, Piston compressor NORDBERG NC150/480 and Reciprocating 

compressor Remeza SB4/F-500.LB75, but they are also the most productive. You can 

choose an air compressor by answering the question for what purposes it is needed. The 

simplest models make household life easier; they are suitable for pumping tires or painting a 

fence. More powerful ones will be effective both in personal and industrial use, they will 

help to paint the car and will be useful during repairs. Professional units are suitable for large 

volumes of work. 
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