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Abstract. The article focuses on promising approaches to regulating the 

performance of a high-pressure fuel pump (HPFP) for a Common Rail (CR) 

fuel system. A design concept for the HPFP, which includes an electronic 

regulator (actuator) for controlling fuel supply, is proposed. 
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Introduction. The growing demand for small-scale mechanization tools 

and the continuous rise in fuel costs are driving the increasing need for small-

displacement engines. Taking this into account, a modern small-displacement 

diesel engine must demonstrate high economic efficiency and comply with 

strict exhaust emission regulations set by environmental safety standards. 

Meeting these requirements is directly related to the intensification of fuel 

delivery and the flexible control of its parameters. Modern accumulator fuel 

systems with electronic control meet these high standards. However, they can 

still be further developed, as in such fuel delivery systems, a portion of the 

generated mechanical energy is irreversibly lost when the HPFP compresses 

excess fuel into the accumulator [1, 2]. As a result, this process significantly 

increases mechanical losses in the HPFP drive, reducing the overall system 

efficiency. This issue is particularly relevant for diesel fuel injection systems, 

which must ensure high injection pressure. Therefore, measures aimed at 

reducing mechanical losses in the HPFP drive of a diesel engine are crucial 

for improving the efficiency of fuel injection equipment. 

This research aims to develop the design and control principles of the 

HPFP for the accumulator fuel system in a small-displacement diesel engine. 

The subject of the research is the methods of controlling the fuel supply 

of the high-pressure fuel pump in the accumulator fuel system of a diesel 

engine, as well as the parameters of hydromechanical processes in the fuel 

system of an electronically controlled diesel engine. 

This study aims to address the following objectives: 

1. Analysis of modern fuel systems and methods for improving engine 

efficiency. 
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2. Development of a high-pressure fuel pump design concept that 

reduces the mechanical losses of a diesel engine by controlling fuel supply. 

3. Development of mathematical models necessary for describing and 

studying processes in the diesel fuel system. 

4. Development of practical recommendations for implementing 

innovative solutions in the control principles of HPFP fuel supply for small-

displacement diesel engines. 

Presentation of the main research material. 

The accumulator-type fuel system is currently the only solution capable 

of meeting the strict efficiency and environmental requirements that a modern 

domestically produced diesel engine must comply with. One of the key 

components of such a system is the HPFP, which serves the function of 

delivering fuel to the hydraulic accumulator to maintain the required pressure 

level for each engine operating mode. In other words, this pump acts as a 

hydraulic machine (a generator of hydraulic energy) that ensures a specified 

volumetric fuel supply to the system. 

The HPFP is driven by the diesel engine’s crankshaft, which extracts 

part of the mechanical energy produced by the engine. Under partial load 

conditions, the fuel supply of the pump—and consequently, the mechanical 

losses associated with its drive—becomes excessive. This leads to a decrease 

in the mechanical efficiency of the diesel engine and negatively affects its 

overall performance and environmental characteristics. These losses are 

particularly significant in small-displacement engines, highlighting the need 

to take measures to reduce them. 

To minimize power losses in the HPFP drive, and thus improve both the 

mechanical and overall efficiency of a diesel engine with an accumulator fuel 

system, the system must include a device that allows fuel delivery adjustment 

independently of the pump shaft speed and accumulator fuel pressure. In 

modern CR systems, performance regulation is achieved by throttling the fuel 

at the inlet of the high-pressure section. 

We have proposed a new HPFP design concept (Fig.1, a), which, unlike 

conventional models ([3], Fig.1, b), incorporates an electronic regulator 

(actuator) to control the fuel supply for a small-displacement diesel engine 

equipped with an accumulator-type fuel system. 
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Fig. 1. a) Inline, two-section high-pressure fuel pump with an electronic 

regulator for the accumulator fuel system of a small-displacement diesel 

engine. 

            b) Various modes are applied to control pressure 

 

Conclusions: 

1. To reduce power losses in the HPFP drive of a diesel engine with an 

accumulator fuel system, it is necessary to provide control of the fuel supply 

in partial load conditions. 

2. A concept for the design of an HPFP with an electronic regulator has 

been presented. It reduces power losses in the HPFP drive by adjusting its fuel 

supply through the active geometric stroke of the plunger. 
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Abstract. The traction rolling stock used in industrial railway transport is 

considered, the necessity and directions of its renewal are substantiated. It is 

shown that the traction properties of a locomotive depend on the type of 

wheelset drive. The designs of locomotive wheelset drives with individual and 

group drives are considered. An analysis of different types of wheelset drives 

is proposed and performed according to the criteria that determine their 

properties and characteristics. The following criteria have been identified: 

weight and dimensions, traction and braking properties, energy efficiency, 

impact on the track, complexity of the drive design and technological 

requirements for manufacturing, maintenance and maintainability, reliability, 

and economic indicators. 
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Introduction 

Topicality. Domestic mining and quarrying enterprises use railway 

transport to transport iron ore and its processing products. Specialized traction 

rolling stock is used to drive trains - traction units OPE1A(M) and PE2U(M), 

as well as serial diesel locomotives 2TE10 all index, 2TE116 and, for heavy 

shunting work, diesel locomotives TEM7. 

An analysis of operational data shows that the rolling stock is used in 

modes that significantly differ from the design specifications. This occurs due 

to both a mismatch between the operating conditions and the performance 


