
ABSTRACT 
 
Dissertation by Beibit Kansbaevich Kaliyev on "Development of a method 

and stand for testing turbochargers of agricultural machinery" submitted for the 
degree of Doctor of Philosophy (PhD) in specialty 6D072400 - Technological 

Machines and Equipment (by industry) 
 
Relevance of the topic: 
Modern trends in internal combustion engine development are aimed at 

increasing power, efficiency, and environmental friendliness while simultaneously 
reducing their size and weight. One effective approach is the use of turbocharging 
systems. However, in agricultural machinery, turbochargers operate under increased 
thermal and dynamic loads, high dust levels, and frequent changes in operating 
conditions. This leads to accelerated wear of components, especially bearings, and a 
reduced service life. 

To improve the reliability and durability of turbochargers, it is necessary to 
improve diagnostic methods and develop test rigs that simulate real-world operating 
conditions. 

Objective of the work: 
Improving the reliability and trouble-free operation of turbochargers for 

internal combustion engines of agricultural machinery by developing a method and 
experimental rig for testing them and establishing patterns of change in their 
parameters in various operating modes. 

Research objectives 
Conduct an analysis of the relationships between turbocharger performance 

indicators and existing diagnostic methods; 
Establish patterns of turbocharger parameter changes during typical gas 

turbine supercharging system malfunctions; 
Develop a research rig to enable experimental studies of turbocharger 

operating parameters under various test conditions; 
Investigate the temperature characteristics of the turbocharger bearing 

assembly. 
Object of study: 
The process of supplying oil to the turbocharger bearing assembly. 
Subject of research: 
Patterns of change in lubrication parameters and dynamics of the turbocharger 

rotor under various operating conditions. 
Scientific novelty 
Analytical relationships were obtained for assessing the maximum operating 

parameters of a turbocharger. 
The influence of oil pressure and temperature on the turbocharger rotor run-

down time was determined. 
Experiments have proven that the run-down time can serve as a diagnostic 

indicator of the unit's technical condition. 



A method for assessing the condition of a turbocharger on a laboratory bench 
was developed, enabling the simulation of real operating conditions. 

Practical significance 
The practical significance of this work lies in the development and 

implementation of a set of technical and methodological solutions aimed at 
improving the reliability and uptime of internal combustion engine turbochargers. 

A design solution and a circuit diagram for connecting the turbocharger to a 
test bench were developed, enabling the simulation of real operating conditions and 
experimental studies of bearing lubrication processes (Utility Model Patent RK No. 
6207 dated April 9, 2021). 

A diagnostic rig has been developed and tested that allows for determining the 
technical condition of a turbocharger without disassembling it, significantly 
reducing the labor intensity and duration of testing. The developed method for 
assessing the condition of the turbocharger and the proposed diagnostic scheme 
during operation ensure reliable monitoring and the ability to analyze the impact of 
engine parameters on turbocharger performance. 

The results of the study have been implemented into the production process 
and practical operation of agricultural energy equipment, confirming their practical 
effectiveness and the possibility of using them in real operating conditions. 

Testing the work. The research results were tested during research internships 
at the South Ural State Agrarian University, at meetings of the Academic Council of 
the A. Baitursynov Kostanay Regional University, and presented at international and 
national conferences (Baitursynov Readings, etc.). 
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