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Anomauin

Bioomo, wo icmomuum gaxkmopom nozipuieHHs CMaHy HABKOIUWHBO2O Cepedosuyd € 30LNbUEHHS KIIbKOCMI
8i0Xx00i6. V pasi HenpasuibHo20 YNPAGNIHHA 6OHU CMAIOMb 3HAYHUM OdJicepenom 3abpyonenns. Ilpobaema 300py,
MPAHCNOPMYBAHHA Ma ymunizayii meepoux nobymosux 6i0xodie 6dce 0asHO Cmand Ceplio3HOI0 CAaHIMapHo-
enioemiono2iuHol ma exoaociuHoi npobiemoro.

Karo4oBi ciioBa: HaBKOJNHUIIIHE cepeIOBUILE, 3a0pyIHEHHSI, CMITTEBO3, TBEP/Ii TOOYTOBI BiAXO/H.

Abstract

It is known that a significant factor in environmental degradation is an increase in the amount of waste. If
mismanaged, they become a significant source of contamination. The problem of collecting, transporting and disposing
of municipal solid waste has long been a serious sanitary-epidemiological and environmental problem.
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Introduction

The problem of collection and export of municipal solid waste (MSW) was and remains relevant. The low
culture of waste management among the population and the lack of proper control leads to the fact that both
municipal solid waste and more dense garbage, which can be attributed to construction and industrial waste,
fall into garbage containers [1-4]. The weight of containers can exceed the maximum load capacity of the
loading equipment of a specialized vehicle for collecting and transporting MSW (garbage truck). However,
the need to take into account dynamic loads and different operating conditions of the car leads to the fact that
the settings of the safety valve allows lifting containers with a mass exceeding the maximum permissible.
Lifting such containers leads to increased wear of parts, often ends in failure of loading equipment and the
descent from the line of a special car [5-8]. The lack of technical feasibility determination of the mass of
MSW loaded into a truck, leads to the fact that the decision about the possibility or impossibility of lifting
the container, the current content of the body (ratio of capacity) intuitive to the driver. Often there are
conflicts between carriers and management companies for late export of MSW, because carriers do not have
the technical ability to both prove that the maximum permissible weight of the container is exceeded, and
quickly respond by sending another transport. Outdated standards for the formation of MSW, their
discrepancy with the specific costs of waste removal and disposal, leads to the fact that most tariffs are
economically unjustified. The problem of unauthorized landfills is still relevant.

Research results

Exceeding the maximum permissible weight of a truck, for additional profit, is currently not uncommon.
Exceeding the maximum permissible mass leads primarily to a decrease in the life of the car, and also affects
traffic safety, while there is a destruction of the road surface. The only way to deal with this problem
effectively is to control the weight of the cargo being transported. There are the following methods of
measuring the mass of cargo transported by road: non-mechanical (visual), mechanized and automatic.

Despite the disadvantages of automatic methods, the most rational way to determine the mass of the
container with MSW in the load areas is to use systems built into the special vehicle. In this regard, it is
necessary to consider the existing systems.

The systems installed on Board the vehicle to determine the weight of the cargo being transported are
based on the use of various sensors, i.e. the measurement methods are indirect.



To solve the problems of monitoring, controlling the collection and transportation of MSW, as well as
determining the mass of waste loaded into the garbage truck body at the collection points, it is necessary to
develop an automatic weighing system for installation on Board the car, based on the method of measuring
the mass by the value of the pressure of the working fluid in the hydraulic system, which is equipped with a
garbage truck [9-15].

The device for accounting and controlling the mass of MSW can be implemented in the form of a
software and hardware complex, which should perform the following functions:

* determine the mass of waste loaded into the garbage truck body;

* determine the route of the garbage truck, the speed of movement on the route, mileage, number of
flights;

* send information to the server;

* warn the driver-operator about exceeding the loading capacity of the loading equipment;

*warn the driver-operator that the vehicle's load capacity may be exceeded.

The developed device for accounting and controlling the mass of MSW consists of the following
equipment: a terminal, an indicator block, sensors, and wires.

The terminal is designed for collecting and processing sensor readings, determining the coordinates of the
garbage truck location, storing and transmitting information to a remote server via the Internet, informing the
driver about the current weight of the transported cargo in the car body using indicators. When the load
factor reaches a value of 0.85, an orange indicator lights up on the terminal, and a red indicator lights up at a
value of 0.95 or higher. The terminal is installed in the cab of a garbage truck, it controls the indicator unit.
The terminal consists of a compact personal computer( PDA), analog-to-digital Converter (ADC), GSM
module, GPRS module, GPS module.

The indicator block is installed above the hydraulic equipment control levers. If the maximum
permissible weight of the load being lifted is exceeded, a light and sound alarm is triggered.

When lifting a container with MSW, a file is created in the PDA memory, which stores the date and time
of lifting, coordinates of the lifting place, and sensor indicators recorded using the ADC. The use of ADC
will allow you to record the readings of sensors with a frequency of 10-20 Hz, which will increase the
accuracy of measurements. The information collected in the file about the mass of MSW is stored in the
memory of the PDA and sent via the Internet to a remote server. For each new collection point, a new file is
created to record data. After the MSW download is complete, the file is no longer written to, and it is saved
in the terminal's memory and transmitted over the Internet to a remote server. Duplication of information
will avoid data loss, and prompt sending of information to the server will make it possible to monitor and
manage the operation of garbage trucks in real time.

The composition and operation scheme of the MSW mass accounting and control device is shown in
Fig. 1.
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Fig. 1. Composition and operation scheme of the MSW mass accounting and control device



Conclusions

1. Thus, the excess capacity of the vehicle, exceeding the capacity of the loading equipment when lifting
of overloaded containers and, as a consequence, frequent equipment failures, the lack of technical possibility
to record the fact of exceeding the maximum permissible mass of tanks, unreasonable tariffs, and the lack of
operational data for timely decisions while managing the transportation process municipal solid waste
highlights the relevance of the research topic.

2. The scheme of the device is Proposed, which can further help in the field of waste management by
optimizing the mass of municipal solid waste loaded into the garbage truck.
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