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Abstract 
Due to its properties, natural gas can be used in all transport segments. Compressed natural gas is effective in transport, 
which is operated in urban locations. This is passenger, light freight transport, utility machinery. The environmental 
impact of large fleets is higher than personal vehicles due to large annual mileage, so the fleets of trucks operating in 
the cities (municipal vehicles, buses) are the most significant for the introduction of new innovative solutions in terms 
of improving the environmental friendliness of vehicles. The problem of collecting municipal waste and its disposal are 
among the most important utilities. Vehicles for the export of solid household waste on compressed natural gas will 
reduce harmful emissions into the environment and create less noise compared to diesel counterparts, which is 
especially true in the morning. We considered the main manufacturers of garbage trucks in Russia. The trend of recent 
years is an increase in the proportion of rear-loading garbage trucks, which are gradually crowding out the rest. To form 
a natural gas automobile market, it is necessary to develop a service infrastructure: system of gas stations and fuel 
delivery, diagnostic and service centers. We also considered the issues of ensuring the required service quality for gas 
vehicles. One of the factors affecting the reliability of a vehicle is the quality and reliability of its components, 
assemblies and systems. We analyzed the defects of gas equipment and offered an adjustment of the maintenance 
process for gas equipment. 
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Introduction 
Urban pollution is a growing concern for the effects on human health. The key factors that affect air pollution from 
automobile transport include low environmental performance of vehicles produced in the country, low quality of motor 
fuel, and increase in international and intercity traffic [1]. Natural gas is considered an alternative type of fuel that can 
best replace conventional fuels in order to reduce their environmental impact. The control of pollutant emissions from 
vehicles that travel along fixed routes on a daily basis, such as buses and garbage collection vehicles, is very important. 
The fleet of utility machinery used to restore order in the cities and on the roads is extremely diverse. The utility 
machinery is designed for year-round maintenance and cleaning of roads, city streets, courtyards from garbage, removal 
of municipal solid waste to special landfills. The production of this type of equipment and machinery occupies a worthy 
place in the automotive industry.  
More than 150 models of garbage trucks are produced in Russia, which differ in the basic chassis, loading and 
unloading method, mass of transported garbage, garbage compaction coefficient in the body, as well as in the design of 
the main equipment components and the external design. The share of garbage trucks in the total volume of utility 
machinery is on average about 35% in Russia. About 2-2.5 thousand new cars are replenished during the year. 
Garbage trucks are one of the most popular types of utility machinery. They have long become an integral part of the 
life of large and small cities. The use of compressed natural gas as a motor fuel can significantly reduce the 
environmental impact of exhaust gases, as well as achieve significant operational savings due to the low cost compared 
to petroleum types of motor fuel, which is especially important for garbage trucks traveling many kilometers a day. The 
issues of increasing the production of automotive vehicles operating on natural gas (methane), as well as expanding the 
gas filling infrastructure in Russia, are discussed at the government level. These steps, as well as rising oil prices, shall 
significantly increase the demand for gas engine fuel. 
 
Methods 
In accordance with the European legislation, state, municipal and private companies with the necessary permissions 
have the right to collect, transport and process waste. Currently, waste management is one of the problems that spend a 
lot of money around the world. A key issue in waste management is collection, sorting and transportation. Most studies 
are devoted to determining the effectiveness of waste transportation system and drawing up the most optimal route [2, 
3]. In the study [4], a model is programmed to optimize the transportation of garbage, taking into account the type of 
vehicle, distance traveled, maximum vehicle carrying capacity and maximum landfill capacity.  
The use of new technologies can lead to a significant improvement in the waste management process. The first stage is 
to monitor the waste volume and content in the trash can, the second stage is the planning and routing of vehicles for 
waste collection based on the information from garbage cans [5]. Filling trash cans create an unsanitary environment. A 
smart trash can warns that it is full and sends garbage trucks to garbage collection [6, 7]. As soon as the garbage can 
reaches the maximum level, the waste management department receives an SMS notification so that the department can 
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send the waste collection vehicle to the appropriate garbage collection area [8]. As a result of changes in the waste 
management industry, the logistics of garbage collection are changing in the regions. It appears a stage of sorting and 
transporting sorted raw materials by processors and a stage of using information technology in waste management.  
The use of alternative fuel-powered garbage trucks is expanding throughout Europe. When disposing old garbage trucks 
with diesel engines, the companies involved in garbage collection are increasingly choosing vehicles with hybrid drives 
or engines powered by compressed natural gas (CNG) and biomethane. To solve the environmental problems of the 
cities, the scientists develop and test hybrid garbage trucks [9, 10]. 
One approach to reducing harmful emissions from a car is to use compressed natural gas vehicles that have lower NOx 
emissions than diesel vehicles [11,12,13]. The study [11] shows the test results carried out on vehicles for garbage 
collection, in terms of their energy consumption and pollutant emissions. The following fuels are analyzed: diesel, 
biodiesel (B50 and B100) and compressed natural gas (CNG). 
Gas is an environmentally friendly fuel that surpasses gasoline in its properties. A diesel garbage truck meeting the Euro 
VI standards was tested both in the laboratory on a dynamometer and during operation.. It was found that the use of 
diesel garbage trucks (Euro 6) in the cities will require a further reduction in actual NOx emissions (other pollutants 
were very low) [14]. There is a huge improvement compared to old technologies; however, the ultimate goal is to 
achieve near zero emissions.  
Utility equipment has a constant route and daily consumes a large amount of fuel, therefore it is one of the priority 
segments for the development of the gas engine industry. The issues of increasing the production of automotive vehicles 
operating on natural gas (methane), as well as expanding the gas filling infrastructure in Russia, are discussed at the 
government level. These steps, as well as rising oil prices, shall significantly increase the demand for gas engine fuel. 
 
Results and Discussion 
The Market of Garbage Trucks in Russia.  
Today, the main manufacturers of utility machinery in Russia are leading engineering companies, including: Arzamas 
Plant of Utility Mechanical Engineering OJSC (Arzamas, Nizhny Novgorod Region); Ryazhsky Car Repair Plant OJSC 
(Ryazhsk, Ryazan Region); Mtsensk Plant of Utility Mechanical Engineering OJSC (Mtsensk, Orel Region), RG-
Techno (Lyubertsy, Moscow Region). 
Five main groups are distinguished by the garbage loading method: garbage trucks with side and rear loading, container 
garbage trucks, front-loading garbage trucks. 
The trend of recent years is an increase in the proportion of rear-loading garbage trucks, which are gradually crowding 
out the rest. The use of a pressing system in garbage trucks with rear loading can increase the compaction ratio of 
garbage up to 9, while this coefficient does not exceed 2.5-4 in garbage trucks with side loading, which increases the 
mass of garbage being removed and reduces operating costs by reducing the required number of special equipment 
units. The use of rear loading technology allows solving environmental problems by eliminating the scattering of 
garbage when loading the container, since loading is carried out in the dimensions of the waste bin, and not through a 
small funnel on the roof of the garbage container, as with side loading. Working with the tipping mechanism on garbage 
trucks with rear loading is much safer for the machine operator, since the container is lifted to a height of 1.5-1.8 m 
from the ground, and not 2.5-3 m as with side loading. The use of containers on wheels allows feeding them to the place 
of unloading from places where the vehicle cannot drive close. The rear loading garbage truck can be loaded manually. 
With lateral loading, loading can be carried out only from containers of a given type.  
The development of the gas engine market is hindered by a number of problems: undeveloped and fragmented 
infrastructure with concentration in certain regions; outdated legal framework; small amount of methane transport. 
After-Sales Service for Compressed Natural Gas Vehicles. 
Issues of service and warranty are closely related to issues of equipment quality and its installation on the chassis in the 
manufacture of special equipment. In order to develop the market for gas vehicles (GV) on compressed natural gas, it is 
necessary to ensure the infrastructure development: a system of gas stations and fuel delivery, diagnostic and service 
centers, as well as to train qualified personnel, since there are problems with the quality of service for gas vehicles in 
the existing service centers. This is due to the specific nature of technological processes of technical maintenance (TM) 
and current repair (CR) of gas vehicles. It is necessary to equip service centers for service maintenance of gas vehicles. 
The following shall be organized on the territory of the service center: a post for checking the tightness of gas 
equipment (GE); gas release (accumulation) and cylinder degassing post; specialized site for TM and CR of gas 
equipment; a warehouse for storing empty degassed vehicle cylinders for CNG; open areas for storage of GV. 
 
Technological process of the first gas equipment maintenance TM-1 is presented in Figure 1. 
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Fig. 1: Technological Process of Gas Equipment Maintenance 

TM-1 GV includes such tasks as checking the condition and fastening gas cylinders and brackets, filling and 
consumable fittings, and checking the tightness of the gas supply system. 
TM-2 GV involves the following operations: checking the condition and fastening of gas cylinders to the brackets; 
checking the condition and mounting of the brackets to the body or platform; and for some car models - mounting 
sections of the cylinders to the vehicle frame; checking the condition and fastening of the filling and flow valves and 
gas pipelines; checking and, if necessary, adjusting the high pressure reducer to working pressure; leak test of the gas 
power system; diagnostic work of the engine management system. 
Seasonal GV maintenance is performed 2 times a year and combined with the next TM-2. When conducting SM, it is 
necessary: to tighten the fastening of gas cylinders to the brackets; tighten the bracket mounting to the platform, as well 
as tighten the cylinder section mounting to the vehicle frame; to check the tightness of the gas supply system; to check 
the high pressure gauge, seal and stamp with the next inspection period. 
The defects of gas equipment that arose during the operation of automobiles (vehicle mileage from 25-30 thousand km) 
were analyzed according to data from the operating organization of compressed natural gas equipment. 
The analysis of complaints showed that the largest number of failures occurred at gas meters, gas valves and phase 
sensors (Figure 2). The FMEA results served as the basis for adjusting the technological process for the maintenance of 
gas equipment. It is offered to add the verification of these elements of the gas power system shall be added to the 
technological process of the first maintenance MT-1 during the main operation period. This allowed reducing the 
number of failures in the gas supply system by improving the quality of processes and preventing sudden failures, 
which increases the reliability and safety of gas communal vehicles. 

  
Fig. 2: Shares of Gas Equipment's Reclamations (A) - Before to the Measures Implementation to Improve 

Processes; C) After the Measures Implementation) 
For the engine, the TM terms are calculated by the worked hours, and for the chassis - by mileage in km. This is 
especially true for garbage trucks, because these special vehicles do not drive at high speeds so that the engine hours 
can be counted by mileage, as is done for long-haul trucks. After running the first 800–1,000 km, the mechanic shall 
replace the engine oil and filters: oil and fuel. The design feature of KAMAZ gas engines (820.73, 820.74, 820.60, 
820.61) is the presence of turbocharger, charge air cooler, electronic control and exhaust gas aftertreatment system. The 
operational experience of KAMAZ vehicles shows that the main failures in gas engines during the warranty period 
occur in the first 8,000 km of run [1], therefore it is necessary to investigate the causes of failures. 
The service life of the garbage truck can be up to 10-15 years. The vehicle durability directly depends on the quality of 
its maintenance. Regular maintenance is cheaper than unplanned repairs and equipment idle. Another way to reduce 
maintenance is to rationally make routes for garbage trucks, avoiding extra kilometers and thereby reducing machine 
wear. The routes shall not cross, the garbage trucks shall not go back along the previously traveled path and turn 180°, 
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cross the transport stream in order to empty containers with garbage. All drivers shall work with the same load 
throughout the entire 8-hour shift. When drawing up the maintenance program, the operating conditions and 
environmental influences shall be taken into account. For example, when working in mountainous or hilly areas, brake 
shoe linings wear out faster, tire cord can be damaged in extreme heat, and garbage trucks that call on a garbage dump 
station and solid domestic waste landfills often suffer damage typical for off-road driving. 
 
Summary 
The issues of collection and disposal of household and industrial waste in the current period are considered the most 
important in the field of conservation and improvement of the environment. Garbage machines are one of the most 
intensively operated types of urban equipment. Every day they take tons of household garbage to landfills and ensure 
the environmental safety of the cities. Severe operating conditions often lead to various breakdowns, so it is necessary 
to timely carry out maintenance and repair of garbage trucks. 
 
Conclusions 
In search of environmental benefits, developed countries have been trying to increase the use of alternative fuels in 
transport for many years. The process of mass introduction of alternative fuels is inevitable, as it is determined by 
objective reasons for the limited oil reserves in the world and increasing environmental requirements. The greatest 
prospects, especially in our country, are those alternative types of fuel, the initial basis of which is natural gas. Natural 
gas garbage trucks are environmentally friendly, economical, and generate less noise. To develop the compressed 
natural gas automobile market, it is necessary to ensure the development of the infrastructure for refueling and service 
support of this type of equipment.  
However, the issue of the uptime of utility vehicles remains important. Improving the quality of warranty service is 
provided by the improvement of technological processes and by preventing sudden failures.  
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