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Анотація 

Визначено значення максимального значення тиску в зоні ущільнення твердих побутових відходів шнековим 

пресом, що може бути використано для виконання попередніх проектних розрахунків параметрів приводу 

зневоднення їхнього у сміттєвозі як однієї із складових вирішення проблеми створення науково-технічних основ 

проектування високоефективних робочих органів машин для збирання та первинної переробки твердих 

побутових відходів. 
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Abstract 

The maximum pressure value in the municipal solid waste compaction zone with a screw press is determined. this 

can be used for performing preliminary design calculations of parameters for dewatering them in a garbage truck as 

one of the components of solving the problem of creating scientific and technical bases for designing highly efficient 

working bodies of machines for cleaning and primary processing of municipal solid waste. 
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Introduction 

Every year, more than 54 million m
3
 of solid domestic waste (MSW) is generated in Ukrainian localities. 

Of these, 93.9% are buried in 4,530 landfills and landfills with an area of almost 7,700 hectares, and 

only 5.1% are processed or disposed of in incinerators [1]. During 1999-2014, the total area of landfills and 

landfills in Ukraine increased by 3 times. Also, the area of overloaded landfills and landfills that do not meet 

environmental safety standards has increased almost 2 times, including through soil contamination with 

filtrate, which can get into underground water, polluting them. To collect and transport MSW to landfills and 

disposal sites, body-mounted garbage trucks are used in an amount of more than 4,100 units [2]. they are 

capable of compacting MSW [3], reducing transportation costs and the necessary landfill areas [4], but at the 

same time they are associated with significant financial costs [5-7]. The average wear and tear of the garbage 

truck fleet of domestic utilities reaches almost 70 % [8, 9]. According to the Decree of the Cabinet of 

Ministers of Ukraine No. 265 [10], it is important to ensure the use of modern high-efficiency garbage trucks 

in the country's municipal economy, as the main link in the structure of machines for cleaning and primary 

processing of MSW. Therefore, determining the maximum pressure in the MSW compaction zone with a 

screw to perform preliminary design calculations of parameters for their dewatering in a garbage truck is an 

urgent scientific and technical task, as one of the components for solving the problem of creating scientific 

and technical bases for designing highly efficient working bodies of machines for cleaning and primary 

processing of municipal solid waste. 

 

Research results 

Compared to solid industrial waste [11-14], which is usually homogeneous, MSW has characteristics that 

vary over a wide range of values. One of these characteristics is the relative humidity of MSW. The 

article [15] presents the results of an experimental study of the processes of MSW dewatering by a conical 

screw press with the measurement of relative humidity using a moisture meter described in [16]. At the same 

time, the maximum drive power of the experimental unit was Pmax = 1441 W at the screw speed n = 100.4 

rpm and the initial density of MSW 0  = 188 kg/m
3
. 

Based on mathematical transformations of expressions given in [17], we determine the axial force for the 

last turn of the screw by the formula 
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where Pmax – maximum drive power, W;  – drive efficiency ( = 0.561 [15]); n – screw rotation speed, rpm; 

Dmin – external diameter of the screw on the last turn, m (Dmin = 0.031 m [15]); f – friction coefficient of 

MSW along the turns of the screw (f = 0.3);  – angle of lift of the screw helix, incl. 

The angle of elevation of the screw line of the auger is determined using the expression [18] 
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where Tmin – is the pitch of the screw turns in the last turn, m (Tmin = 0.011 m [15]). 

Then the maximum pressure in the MSW compaction zone by the screw can be calculated using the 

interracial formula obtained from mathematical transformations of expressions given in [17] 

 

  

    
  

    
);Pa(10054.1

110ln1885130215.0031.014.3

1885130215.0031.014.310ln513167504

1ln

ln4

8

722

227

max01

2

min

2

min

01

2

min

2

minmax1

max

0

0

1













pdD

dDpF
p





                (3) 

  

    
  

    
),Pa(10067.1

110054.1ln1885130215.0031.014.3

1885130215.0031.014.310054.1ln513167504

1ln

ln4

8

822

228

max01

2

min

2

min

01

2

min

2

minmax1

max

1

1

2













pdD

dDpF
p





 

 

where 1 – is the density of dehydrated and pre-compacted MSW, kg/m
3
 (1 = 513 kg/m

3
 [15]); 

0maxp = 10
7 
Pa – the maximum pressure in the zone of compaction of MSW by the screw in the first 

approximation; dmin – the diameter of the screw core on the last turn, m (dmin = 0.0215 m [15]). 

Since 
12 maxmax pp  , we finally accept the maximum pressure in the MSW compaction zone with the 

screw equal to pmax = 1.067·10
8
 Pa = 106.7 MPa. 

The obtained value of the maximum pressure in the MSW compaction zone with a screw can be used to 

perform preliminary design calculations of parameters for dewatering municipal solid waste in a garbage 

truck. 

Conclusions 

So, the value of the maximum pressure in the municipal solid waste compaction zone with a screw is 

obtained, which can be used to perform preliminary design calculations of parameters for dewatering them in 

a garbage truck as one of the components of solving the problem of creating scientific and technical bases for 

designing highly efficient working bodies of machines for cleaning and primary processing of municipal 

solid waste. 
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