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Introduction 

The most important direction in the development of the road construction industry is to increase the 

level of its technical equipment, the rapid implementation of scientific achievements and world experience. 

Modern world problems of limited raw material resources and the need to save fuel and energy reserves 

bring to the fore the tasks of developing and creating resource-saving and energy-saving equipment and 

technologies [4,5,6,7,8]. 

Main Part 

The main studies of power plants of road construction machines are focused on the study of 

dynamic processes occurring in different operating conditions of road construction machines. The 

probabilistic nature of external influences due to numerous and diverse dynamic factors is an essential 

feature of the functioning of road construction machines. Consequently, under the influence of a random 

external load, the characteristics of road-building machines deviate from the dependencies obtained under 

static loading. The optimal operating modes of power plants according to the energy criterion are currently 

formed by the influence of a certain number of design parameters on operational properties. The parameters 

of the rack and pinion regulator of the diesel engine have a particular influence. When operating road-

building machines, it becomes necessary to assess real external influences on their dynamic characteristics 

[9,10,11,12,13,14]. The world practice of our time shows that when constructing mathematical models of 

dynamic systems of road-building machines, the parameters of the speed controller of the crankshaft of a 

diesel power plant are not properly studied, which significantly reduces the accuracy of calculations 

[15,16,17]. This means that the development of ways to improve the energy and dynamic performance of 

road-building machines must be carried out considering the parameters of the diesel engine regulator and 

the probabilistic nature of external influences, which confirms the relevance of the problem under study. 

The main work of researchers related to improving the efficiency of road construction machines is aimed 

at stabilizing the rotational speed and torque of the crankshaft. The tasks solved within the framework of 

improving the efficiency of operation of RCM power plants are usually aimed at studying patterns that 

reflect the energy, dynamic and static characteristics of RCM subsystems. As a result of achievements in 

this direction, we can note the development and application of: 

- methods for assessing the dynamic loading of the RCM, considering the influence of the existing 
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subsystems of the RCM power plant; 

- dependence of the dynamic and energy performance of the road machine on the characteristics of 

the engine and transmission; 

- recommendations of manufacturers and design organizations to establish operating conditions that 

reduce dynamic loads on the RCM. 

The diversity of the modern fleet of road construction equipment predetermines the use of devices 

with electric, mechanical, hydraulic and pneumatic drives in production processes and their combination. 

Due to the well-known advantages, the hydraulic drive is most widely used in road construction machines.  

The scientific and technological achievements of our time, in particular the engineering industry, 

increasingly point to the need to use hybrid technologies capable of converting, accumulating energy and 

redistributing power in accordance with the energy intensity of the excavation process [1,2,3,4]. 

In a narrower sense, a hybrid is a single functioning node in which heterogeneous technologies are 

combined. The volumetric hydraulic drive and diesel-electric drive known for decades are also suitable for 

this definition, since they combine mechanical and hydraulic or electric methods of energy transmission, 

however, in practice, such designs are rarely called hybrid. It is generally accepted that the term "hybrid" 

is used to refer to innovative modern mixed (dissimilar) technologies for the use of energy in heavy special 

equipment. 

A more specific definition is given by Caterpillar: “A hybrid is a machine equipped with equipment 

that can recover, store and release energy during operation”.  

Conclusion 

However, according to this definition, some machines equipped with innovative mixed energy 

technologies should formally be excluded from the “hybrid” class, such as the Cat D7E crawler dozer, 

because its electromechanical transmission does not recover, store or release stored energy, and also several 

wheel loader models: Cat 966K XE, John Deere 644K Hybrid, John Deere 944K, in which the recovered 

energy is not accumulated, but is used for useful work, excluding heat losses. 

 

References: 

 

1 Бояркина, И.В. Энергосберегающий привод рабочего оборудования как средство получения 

дополнительной мощности фронтального погрузчика / И.В. Бояркина // Материалы 66-й 

научно-технической конференции ФГБОУ ВПО «СибАДИ» (с международным участием). – 

Омск: СибАДИ, 2012.  Кн. 1. – С. 425 – 429.  

2 Бродский, Г.С. Системы обеспечения надежности гидропривода  инструмент внедрения 

современной карьерной техники на горных предприятиях России / Г.С. Бродский, Р.Р. Даутов 

Б.В. Слесарев // Горная промышленность. –2002. – №1. – С. 45 – 49. 

3 Тарасов, В.Н. Энерго- и ресурсосберегающая технология уравновешивания сил тяжести 

рабочего оборудования стреловых машин /В.Н. Тарасов, И.В. Бояркина, М.В. Коваленко // 

Строительные и дорожные машины. – 2007. – № 5. – С. 46 – 50. 

4 Савинкин, В. Развитие теории энергоэффективности одноковшовых экскаваторов, 

Диссертация на соискание ученой степени доктора технических наук, Омск, 2016. 

5 Isyanov, R., Rustamov, K., Rustamova, N., & Sharifhodjaeva, H. (2020). Formation of ICT 

competence of future teachers in the classes of general physics. Journal of Critical Reviews, 7(5), 

235-239. 

http://procedia.online/index.php/applied/index


Procedia of Theoretical and Applied Sciences 
Volume 7 | May 2023 

ISSN: 2795-5621 Available: http://procedia.online/index.php/applied/index 

227 

 

 

6 Juraboevich, R. K. (2020). Technical solutions and experiment to create a multipurpose 

machine. International Journal of Scientific and Technology Research, 9(3), 2007-2013. 

7 Rustamov, K. J. (2021). Innovative Approaches and Methods in Teaching Technical 

Subjects. Turkish Journal of Computer and Mathematics Education (TURCOMAT), 12(5), 1861-

1866. 

8 Rustamov, K. J. (2019). Experimental Work of the Hydraulic Equipment of the Multi-Purpose 

Machine Mm-1. International Journal of Recent Technology and Engineering (IJRTE) ISSN, 2277-

3878. 

9 Dj, R. K. (2019). Experimental Work of the Hydraulic Equipment of the Multi-Purpose Machine 

MM-1. IJRTE, November. 

10 Rustamov, K. (2022). The Mathematical model of a positioning hydraulic drive: Mathematical model 

of a positioning hydraulic drive. Acta of Turin Polytechnic University in Tashkent, 12(2), 76-81. 

11 Rustamov, K. J., & Tojiev, L. O. (2022). Types of Steering and Their Design Aspects. Indonesian 

Journal of Innovation Studies, 20, 10-21070. 

12 Рустамов, К. (2021). Обоснование оптимальных углов позиционирования рабочего 

оборудования при копании грунта. Транспорт шелкового пути, (2), 54-59. 

13 Рустамов, К. Ж. (2009). Анализ гидропривода современных строительно-дорожных 

машин. Строительные материалы, оборудование, технологии XXI века, (1), 44-44. 

14 Rustamov, K. J. (2023). Technical and Economic Indicators of a Multi-Purpose Machine. Nexus: 

Journal of Advances Studies of Engineering Science, 2(2), 48-52. 

15 Rustamov, K. J. (2023). Technical and Economic Indicators of Existing and Developed Designs of 

A Multi-Purpose Machine. Procedia of Theoretical and Applied Sciences, 4. 

16 Rustamov, K. J. (2023). Feasibility Study of the Designed Working Equipment of the MM-1 

Machine. International Journal of Discoveries and Innovations in Applied Sciences, 3(2), 92-97. 

17 Rustamov, K.J. (2021). Development of a Dynamic Model and Equations of Motion for Hydraulics 

of Multipurpose Machine Mm-1. Electronic Journal of Actual Problems of Modern Science, 

Education and Training, (4), 75-87. 

 

http://procedia.online/index.php/applied/index

