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ABSTRACT

Different designs of dryers have been created on the basis of the general rules of providing external energy
during heat treatment of dispersed materials, which have their own advantages and disadvantages. One of
the promising methods of accelerating the drying process of dispersed materials is the use of belt dryers.
One of the main advantages of devices that work in this way, called belt dryers, is the simplicity of the
mechanical devices that move inside them, which increases the accuracy of the dryer. The small dimensions
allow us to save a lot of rare stainless steel used for their production. Due to the heat applied to the belt
dryers, the dispersed material undergoes intensive thermal processing, and its processing is fast. In this
way, the contact time of the dispersed material and the heating surface is formed, and the efficiency of the
contact drying process increases many times.
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INTRODUCTION
It can be achieved by using the energy of hot gases mass exchange between the gas and solid phase
more fully to accelerate the processes of heat and in the drying drum. The solution to this problem
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is to increase the contact surface and time
between the gas and solid phase. Among the
various options considered, the following are the
most important. Another interesting that about
multi-belt machine one of the drums is driven by
an electric motor, and the second is an assistant.
Wet material is fed to one end of the belt and dry
material is separated from the other end of the
belt. The drying process is carried out using hot
air or smoke gases [1,2,3].

ANALYTICAL RESEARCH METHOD

In the global chemical industry, scientific
research is being carried out on the production of
high-performance types of mineral fertilizers,
ensuring drying based on high-quality and
energy-efficient technology. In this regard,
analysis of drying devices and modes,
identification of problems; elimination of re-
drying of a large part of the product by optimizing
the grainy composition of the product; special
attention is paid to the experimental research of
the effect of the construction and placement of the
internal nozzles of the drying apparatus on the
direction of movement of the product and
thermal aerodynamics. Drying costs account for
20% of the costs of the entire chemical industry.
Currently, in modern chemistry, petrochemical
and other industries, various technological
processes are used in the processing of raw
materials with radically different physical and
chemical properties. The production of products
that meet the requirements of the time and are
easy to use, with improved content, is considered
one of the factors that determine the

importability of the product. In particular,
improving the quality indicators of mineral
fertilizers necessary for agriculture, granulation
at the level of demand, transportation and
delivery to consumers will ensure the economic
growth of the enterprise and the stabilization of
the work regime. However, the grain quality of
the mineral fertilizers produced recently is not
satisfactory, causing some difficulties during the
use of the fertilizer and its application to the
ground. This, in turn, reduces the product's
quality [4,5,6,7].

The process of dehydrating wet materials using a
drying agent is called drying. In this process,
moisture passes from the composition of the solid
phase to the gas phase by evaporation. Materials
can be dehydrated in three different ways:
mechanical, chemical and thermal. Mechanical
dehydration is used for materials containing a
large amount of water. In this method of
dehydration, the moisture is removed by
compression or centrifugal force in centrifuges.
Mechanical dehumidification is usually the first
step in dewatering materials. After mechanical
dehydration, another part of moisture remains,
which is removed with the help of heat, that is,
with a drying wheel.

Heat-induced dehydration (drying) is widely
used in the chemical industry. Drying is
considered the last process of most productions,
i.e. before obtaining a finished product. The most
effective of the above-mentioned methods is
dehydration under the influence heat materials.
Due to the fact that, complete drying can be
achieved during the drying process. Heat drying
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of wet materials is the most common method in
industry. This method is used in chemical, food
and a number of other technologies. The moisture
content of the material is initially removed by a
cheap, mechanical (for example, (filtering)
method, and the final, complete dehydration is
carried out by the drying method. Such a
combined method of dewatering is economically
efficient [8,9,10].

Drying is carried out in two ways (natural and
artificial). Dehydration of materials in the open
air is called natural drying, this process takes a
long time. In the chemical industry, artificial
drying is used to dehydrate materials, this
process is carried out in special drying devices.
Materials that need to be dried are divided into
three types: solid (granular, fragmented,
particulate); pasty; liquid (solutions,
suspensions). According to the method of
interaction of the heat-carrying agent with the
material being dried, drying is divided into the
following types:

1) convective drying — the wet material and the
drying agent are directly mixed with each
other;

2) contact drying — there is a wall separating
them between the heat-carrying agent and the
wet material;

3) radiation drying - heat is spread through
infrared rays;

4) dielectric drying - the material is heated in a
high-frequency current field;

5) sublimation drying - the material is frozen and
dehydrated under a high vacuum.

The last three methods are used relatively little in
industry and are usually considered special
drying methods. Regardless of the type of drying,
during the process, the material interacts with a
moist gas (mostly air). Air, gas or steam can be
used as a heat carrier. According to the value of
the pressure in the drying chamber, there are
atmospheric and vacuum dryers. There will be
periodic and continuous devices for organizing
the process. The material to be dried is granular,
powdery, pasty or liquid. Natural or forced
circulation is used to generate the pressure of the
drying agent. When granular materials are used,
the layer is dense, expanded, abstract boiling,
fountain formation [11,12]. The drying agent is
heated by steam, hot water, fire heaters or
electricity. Various options for the drying process
are widely used: removing the used drying agent
from the apparatus, reusing the drying agent,
heating the drying agent between the drying
chambers, distributing the drying agent to the
drying chambers, additionally heating the drying
agent in the drying chamber, use of alternating
heat field (sequential exchange of hot and cold air
to the material layer) and so on. It should be noted
separately that the wet material being dried in
any drying method interacts with hot air in most
cases. The effect of hot air on wet material is very
important for this process. Therefore, knowledge
of the main properties of moist air is necessary for
studying and calculating the drying process. In
chemical, food and other industries, other than
the simplest drying process, such as air heating
and passing through a drying chamber, can be
organized using other methods. The scheme of air
drying with intermediate heating is presented.
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Figure 1. Belt dryer

1 - dryer shell; 2 - leading drums; 3 - ventilator; 4 - loading funnel; 5 - tape; 6 - leading drums; 7 -
obstacles; 8 - heater.

resulting in a quality powder product. If the wet
material is pre-heated, a cold drying agent can be
used. Mechanical and pneumatic nozzles and
centrifugal discs (4000-20000 revolutions per
minute) are used to spray the material. In the
spray dryer, the wet material is sprayed into the
drying chamber using a nozzle. The drying agent
is supplied to the device through the heater with
the help of a fan, which moves in parallel with the
material inside the chamber. The time the
material stays in the drum is inversely
proportional to the change in drum rotation
speed.

MATERIAL SPRAYS DRYERS

Such devices are used to dehydrate solutions of
mineral salts, dyes, liquid food products, enzymes
and similar materials. Dryers of this type consist
of a hollow cylindrical apparatus with a diameter
of 5 m and a height of up to 8 m, on the upper part
of which the material to be dried is sprinkled and
the drying agent (hot, air and smoke gases)
moving in parallel flow ) collides with, as a result,
moisture evaporates at a high speed. In spray
dryers, the specific evaporation surface is large,
so the drying process takes a short time (about
15-30 s). Since drying takes a short time, the
process is carried out at low temperatures,
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In particular, we have simplified the movement of
particles in the drying drum, based on the
physical model of the device, taking into account

M +M, M

several factors and proposed a unified model
consisting of a flow zone, a stagnant zone and a
recirculation loop of ideal mixing.

%=<1+R){<1+M é)v*mﬁﬂ éﬂ:

According to the form, M is the total mass of the
layer, M1, M2- respectively, the mass of the
material in the flow and stagnant zones, kg; n -
mass flow rate at the inlet and outlet of the device;
R(n) is the mass velocity of the circulating recycle
flow, where R is the parameter of the recycle; b(1
R) n is the mass flow rate of a part of the flow
coming to or leaving the stagnant zone; b is
exchange intensity, 0<b<1.

Therefore, it can be seen that the average
residence time of particles in the system does not
depend on the exchange rate between the flowing
and stagnant zones or the fraction of
recirculation. The residence time predictions
using the above equations from the literature
under different operating conditions are were
compared with the experimental data obtained
for the operating rotary dryer and are presented
in the results section

CoNcLuSsION

According to the information, belt dryers are
widely used in industry. In belt dryers, the drying
agent is oriented perpendicular to the wet
material. As the material falls from one belt to
another, its contact surface with the drying agent
increases. Various options for the drying process
can be organized in such dryers. Wet material is

, (1)

\4

fed to one end of the belt and dry material is
separated from the other end of the belt. The
drying process is carried out using hot air or
smoke gases. Dryers of this type are single or belt.
For that reasons we decided to improve their
internal dry process.
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