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bility“of road infrastructure is carried out around the world. They are aimed at
energy-efficient asphalt concrete plants and optimizing work processes. The
efficiency and quality of road construction largely depend on the reliable and efficient
eration of asphalt concrete plants.

In order to reduce construction time, improve the quality of work and reduce costs, it is
necessary to ensure the full and efficient use of all machines and equipment included in
asphalt concrete plants. Thus, the search and implementation of energy-efficient
technologies is becoming a key direction in the development of road construction.
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2 Methods

The asphalt concrete plants operating in our republic, their technical condition, were
studied and the sources of energy consumption at asphalt concrete plants were studied and
analyzed. As a result of the analysis, the drying and mixing drum is the main core of an
asphalt concrete plant, and the quality of the resulting asphalt depends on the temperature
of the heated inert material, and the main amount of energy consumed is the contributig

out by many scientists and researchers in various countries. There
research groups and organizations that are working on this topic:
The Institute of Road Materials is one of the leading organd

the performance of asphalt plants and various production
University Research Groups. Many universities

conduct experiments to optimize asphalt produc d analyze various aspects
of asphalt plant operation.

Industrial Research Centers. Many compa involved the production of road
construction equipment also conduct re i iciency of asphalt concrete
plants. They develop new technologies i rove production processes and
reduce costs.

Also, in the global scientifi
example John Robertson

University of Minnesota

processes

ad engineering research, including asphalt
ion of asphalt plant operations. Matthew

unloading bitumen from cars or railway cars;

en to working condition (moisture evaporation);

ent on heating and converting bitumen to operating temperature during
ction;

- Energy spent on drying and heating the inert material;

- Electrical energy consumed by electric motors.

The most energy-intensive source is the drying mixing drum. The problem of energy
consumption in a dry mixing drum can be solved in several ways.

3 Results and Discussions

If the problem in a drying and mixing drum can be represented with sufficient accuracy by
mathematical relationships, then this problem can be solved by constructing a mathematical
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model. Solving a problem in this way is called the process of mathematical modeling [15
16,17, 18].

Simulation of a given task. Expressing the conditions of a mathematical or physical
problem begins with a description of the initial data and ideas and is expressed in the
language of clearly defined mathematical or physical concepts, etc. Then the purpose of
solving the problem is indicated, that is, what or what needs to be determined as a result of
solvmg the problem. The study of the 1nﬂuence of hot temperature on an inert mater

expressed in detail using words, and then the necessary mathematical eq
based on physical laws.
First, let's look at the analysis of the mathematical expression of
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Fig. 1. Schematic representation of heat flow in a drye
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In this case, a stream of hot air flows out of s R at a constant speed 0
(Fig. 1). The outside temperature T g nificantly lower than the
temperature inside the drum. It is kno 2 e the temperature of the hot air
flow. Here T(z, t) is the change in tempei i
The function of changing the.a
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tically express the amount of heat (q) as a function of temperature
of heat is due to convection and diffusion:

dr
q=vpcT —a—_; “4)
if,we substitute expression (4) into expression (3), we will create a differential

eat flow equation with the characteristic property of changing along the z axis:
2

pC%-l-UpCi—:: aZTZ'I'ZRTk(T_ToutSide) 5 (%)
here:
R is drum radius, [m];
pis liquid density inside the drum, [kg/m?];
c is heat capacity of substance, [J/Kkg];
v is inert material velocity, [m/s?]; a is diffusion coefficient, [J/Kkg];

If simplified the equation (5) by saying that diffusion does not occur in the air
distribution in the drum, then the following equation takes the form [1]:
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pe it +vpe =+ 2 (T = Toursige) = 0 (©)

Mathematical modeling cannot show all the factors that influence the energy
consumption of a sludge drying and mixing drum. That's why we analyzed the heat
distribution along one axis to make it look simpler, rather than along three axes. Carrying
out theoretical calculations using software packages ensures the accuracy of the results and
also significantly simplifies mathematical operations. We will find a solution to_the
problem by modeling this problem in MATLAB®/Simulink®.
Using models created in MATLAB®/Simulink®, cases were considered when th
conductivity of the drum wall is 0.1, 0.15, 0.2.
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e cases with K=0.15 and K=0.2, we will see that thermal energy quickly
the drum into the external environment.
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Fig. 3. Temperature change at K=0.15
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The heat transfer process in the drying mixing drum of an asphalt concrete plant through

model created in the pdetool section of the MATLAB®/MATLAB® complex has a
heat transfer coefficient of 0.4; 0.8; 1.2; Let's look at cases where it is equal to 1.4.
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dy it is clear that an increase in the thermal conductivity of the drying drum
material leads to excessive consumption of thermal energy in the process of producing hot

phalt concrete mixture. However, this also provides an opportunity to implement energy
saving measures.

By insulating the dryer drum and changing its geometric parameters, such as length,
significant economic and energy benefits can be achieved. Improving the thermal insulation
of the dryer drum will reduce heat loss and use heated inert material more efficiently,
thereby reducing energy consumption.

Moreover, the ability to mix heated aggregate with bitumen directly in the dryer drum
demonstrates the potential for further optimization of the production process. This will
reduce the time and energy costs of moving materials between different production stages.



E3S Web of Conferences 538, 01029 (2024) https://doi.org/10.1051/e3sconf/202453801029
IPFA 2024

Thus, the implementation of the proposed recommendations for improving the energy
efficiency of the drying drum represents a promising direction for improving the process of
producing hot mix asphalt concrete. This not only helps save resources, but also helps
reduce the negative impact on the environment, which is an important aspect in modern
construction.
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