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 This article provides information on the classification of air 

cleaning filters. Requirements for air cleaning systems have 

been considered. At the same time, recommendations were 

given on improving the air cleaning system of heavy trucks 

operating in harsh natural conditions, i.e. in quarry conditions. 
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Introduction 

The main requirement for air cleaning systems is that the pneumatic resistance of these systems is as 

low as possible, which is necessary to reduce energy consumption for gas exchange and increase 

cylinder filling. The system should be compact in design (small overall dimensions) and have low mass, 

for this it is combined with an input noise canceling element. In this, special attention is paid to the 

selection of dimensions and geometric shapes of the elements of the air cleaner and intake silencer, 

which allows to use the non-stationary phenomenon of the new charge flow to improve the filling of the 

cylinder. 

Research object. Air filter. 

Research subject. Air filter cleaning technology. 

Research topic: Improvement of air filter cleaning technology. 

The purpose of the study. By analyzing the existing air filter cleaning technologies, improving the air 

cleaning filter cleaning technology. 

Research task. Studying the level of pollution during the operation of air filters. Development of 

cleaning technology based on these data. 
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Trucks use exhausts air intake systems with cleaner elements. Truck air intakes are often placed on top 

of the cabin or installed together with the front column frame, which allows air intake from a low dust 

circle from a height of 2...2.5 m. In passenger cars, the air is taken from under the car hood. The 

location of the air intake is determined experimentally. Air purifiers, depending on the dust content, 

depending on the operating conditions and various factors, the condition of the filters covered with dust 

is presented in (Fig. 1). 

 

A      B 

1. Fig. Dust coating of air cleaning filters of quarry trucks 

    A) New filter      B) Filter full of dust 

Air pollution depends on many factors: season, soil and road type (Table 1), air humidity, speed of 

movement, type of vehicle and tire design, wind direction, aerodynamics of the vehicle. During the use 

of the car, the dustiness of the air entering the air intake in the air cleaner system of the engine depends 

on the location of the air intake, the speed of the car, in addition to the above, from 0.0003 to 1.4 g/m
3
 

may change in the interim. 

Table 1 

Highway type 
Dustiness of the air during car movement, g/m

3
 

alone in the column 

Highway 0,001...0,002 - 

Hard asphalt concrete coating 0,004...0,005 0,015...0,020 

Non-solid 0,01...0,10 0,4...0,6 

Career 0,5... 1,0 2,0 gacha 
 

The dustiness of the air entering the air intake of the cleaner body is largely determined by the height of 

its location above the road surface. If the height of the air intake is increased by 0.7 m, the dustiness of 

the air decreases by almost 8 times, mainly due to the decrease in the amount of large dust particles. 

Table 1 

Tested height, m 
Amount of dust, % 

light car truck 

0,5 0,20 0,50 

1,0 0,14 0,35 

1,5 0,04 0,22 

2,0 0,01 0,14 
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One of the main characteristics of an air purifier that affects its performance is dust dispersion. 

According to the composition of the dust, it is divided into three types: 

1. Particle size greater than 150 μm and a settling velocity of 1.0 m/s in still air is particulate matter 

that rises from the road strip during the movement of vehicles. Such particles make up about 55% of 

the mass of the dust raised by the machine. 

2. Temporary dust with a particle size of 2...150 μm and a settling velocity (1.0...0.18) of 10
-3

 m/s. The 

mass of dust in this form is 47...90% of the dust raised by the car, it depends on the type of soil or 

road surface. 

3. Persistent dust consisting of particles with a settling velocity of less than 0.18-10
-3

 m/s. Quartz dust 

is considered more dangerous for the engine; the hardness of its particles is higher than the hardness 

of the friction surfaces of the engine. In addition to the road strip, solid minerals that are part of the 

road strip materials, as well as particles from the soot and tire wear also participate in the dust. 

Quartz dust is considered more dangerous for the engine, the hardness of its particles is higher than the 

hardness of the rubbing surfaces of the engine. In addition to the road belt, hard minerals that are part of 

the road belt materials, as well as particles from the soot and tire wear also take part in the dust. The 

efficiency of the internal combustion engines air purifier is evaluated by the following indicators: 

Air cleaning coefficient; hydraulic resistance; dust capacity; reliability; mass and overall dimensions; in 

the course of use, with the cost of servicing it and the cost of its construction. 

Air dedusting efficiency cleaning η or dust transfer ɛ is estimated by the coefficients. The overall 

cleaning coefficient characterizes the relative amount of dust retained by the air cleaner in percentages 

and is determined as follows: 

η=M2/M1∙100% = M1-M3/M1∙100 

In this: M1,. M2, M3 - the mass of dust that enters the air cleaner, is captured and passed by it. The dust 

removal coefficient is defined as the relative amount of dust behind the air cleaner: (M3/M1)100% The 

removal and cleaning coefficients are related by ɛ =(100- η)%. 

The air cleaning system significantly increases the hydraulic resistance of the intake system. The 

hydraulic resistance of the air cleaner ∆p depends on its design and is defined as the difference between 

the pressure at the inlet to the air intake and the pressure after the last element of the air cleaner (multi-

stage cleaners). 

Design and operation of air cleaning systems. The following air cleaners are used in modern tractor 

engines: inertial-centrifugal, porous and complex. Inertial-centrifugal cleaners are used in air cleaners 

of tractor engines as the first stage of cleaning. The dust removal coefficient of such cleaners varies 

from 10 to 60%, and the hydraulic resistance does not exceed 100 mm of water column. Such indicators 

allow to use mainly as the first stage of cleaning. The main task of the first stage of air cleaning is to 

reduce the dust load of the second main stage of air cleaning, that is, to increase the duration of its 

operation before maintenance. In trucks, two-stage air cleaners with a cardboard cleaning element in the 

second stage of cleaning are common (Fig. 2). 

Combined air cleaners with a cardboard cleaning element are also used, the first stage of which uses a 

set of cyclones that collect the separated dust in a hopper and automatically eject it with the help of a 

gas ejector. All-wheel drive trucks use a combined air cleaning system, the first stage of which uses 

conical inversion grills that automatically remove dust separated by a gas ejector. Wide use of cyclones 

in air cleaning systems is hindered by their size and high metal capacity.  

To ensure long service life of the two-stage air cleaner, the dust transmission coefficient of the first 

stage ɛ1 should be in the range of 8... 15% 
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2. Fig. The structure of the air cleaning filter of trucks 

The further reduction of the ɛ1 coefficient does not lead to an increase in the service life of the cleaning 

element: cardboard two-stage air cleaner due to the sharp decrease in the specific capacity of the 

cleaning cardboard due to the decrease in the number of dust particles falling on the cleaning cardboard. 

In addition, due to the high resistance of the first stage, the resource of the air cleaner is reduced to the 

limit resistance. 

Summary 

Turbocharged diesel engines have more stringent requirements for air cleaning. This is due to the 

specific characteristics of their activity. Thus, for diesel engines and turbine cars, the air filter 

replacement period should be reduced - at least 10-12,000 km. 
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