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Under the leadership of the President in our country are conducted development of the practical use of
alternative or renewable energy sources (solar energy, wind energy, hydraulic energy, biomass, geothermal
resources, and others) as an important factor in sustainable development and increasing the competitiveness of the
economy in the context of a reduction in global reserves of hydrocarbon raw materials. Drying is one of the effective
ways to solve the problem of long-term storage and preservation of the nutritional properties of agricultural
products.Drying is the simplest and most effective way to preserve raw materials. At the same time, for the
implementation of this method, special devices, methods and complex skills are not required. Solar-air drying takes
place in natural conditions in the open air. Drying of fruits and vegetables occurs due to the evaporation of the
moisture contained in them. In order for this process to proceed intensively, it is necessary to ensure a constant
supply of dry air, and in the dryers - heated air, and the removal of air already saturated with moisture.

This process is based on the removal of moisture from agricultural products by evaporation and removal of the
formed vapors, which should to ensure not only the preservation of the quality indicators of products, but even to
improve them. Therefore, the choice of methods and a rational mode of the drying process should be based on the
scientific foundations of the drying technology - from studying the properties of the product as a drying object, and to
identifying highly efficient and combined methods of energy supply. The latter should provide an intensification of the
drying process and create favorable conditions for the implementation of scientifically based norms of energy
consumption in the processing and food industries.

For these purposes, renewable energy sources are widely used, and solar energy is dominant in our country.
Compared to canned fruits and vegetables, relatively small capital investments are spent on the production of a dried
product, but this process requires the development and implementation of resource-saving technologies in this
area.To obtain one kilogram of dry product, from 4 to 11 kilograms of moisture should be removed, while the specific
energy consumption is from 2.7 to 7.4 kilowatt-hours. This leads to the fact that the energy intensity of drying
processes in the agricultural sector is about 20 percent of its total fuel balance.

In the natural and climatic conditions of Uzbekistan, to solve the scientific and technical problem under
consideration, the most promising is the use of solar drying plants. Their advantages include: saving fuel and energy
resources, ecological cleanliness of production, favorable natural and climatic conditions, in which the season of
ripening and processing of agricultural products coincides with the period of the greatest activity of solar radiation.

The internal structure of solar dryers has special drying zones, so that the drying process of food is the most
efficient. There are differences in the shape and location of each of these zones depending on the model. In some
models, several zones may be located in the same place, have similarities, and may not have delineated boundaries.
The key areas are:

Absorption area - the area that receives direct solar radiation and converts it into heat, with which food is to be
dried.
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Drying area - the place where the product is to be dried.

Moisture exit area - the place where air saturated with moisture is vented into the atmosphere.

Fresh air inlet area - the point through which air enters to replace the one that has been etched away.

Air circulation system - The circulation of air around the product to be dried is extremely important as it
corrodes moisture already extracted, maintaining a dry environment that speeds up drying.

Depending on technology used to move air, there are two systems: - Natural convection is a natural movement
leading to the rise of hot air. Air, when heated, decreases its density, and tends to move upward through the dense
medium. This phenomenon is called convection. In solar dryers, this natural movement of air is used to pass through
the area where the product is to be dried and then expelled from the system. The air outlet creates compression,
which forces external air into the system, and is reheated by recirculating the process. Convection circulation is
maintained for the entire period as long as the sun's heat is on. This method is suitable for small air drying systems.
The advantage is that it does not have the costs and disadvantages of complex dryers, but the force of the air traffic
may not be sufficient to achieve the level of renewal of a suitable environment.

- Forced circulation - the use of electrical equipment such as an exhaust fan, where the fan serves as a means
to move air.This system is suitable for large and complex systems. The disadvantage is that a power source is
required, although if the user uses photovoltaic panels, the power supply of the entire system can be obtained from
the sun. There are a large number of solar dryers. From the simplest outdoor to the most sophisticated industrial
drying to medium sized for small businesses or home use.

Solar collectors and chamber dryers.

These dryers are composed of solar a collector, where the air is heated and rises into the cabinet, where the
elements are placed for drying.

i

Figure 1. Chamber dryer

The solar dryer carries a solar panel kit The solar collection area is its own air collector, although there are
some models that also have a transparent surface to capture solar radiation in the cabinet ... The ability to open the
cabinet to capture solar radiation depends on the substances to be dried. If these are products that are sensitive to
ultraviolet light, the appearance of which may be spoiled, then closed systems should be chosen. The air inlet is
located at the bottom of the manifold, while the air outlet is located at the top of the cabinet.

The type of air circulation is natural due to convection. The location of the manifold at the bottom of the
equipment has some slope, and along with the air outlet at the top, facilitates the movement of air, which is faster
than in the case of a chamber dryer. These dryers are suitable for food, herbs, flowers, etc. in small and medium
volumes, depending on the size and capacity of the equipment. By combining several modules of this type, it is
possible to dry production volumes at industrial levels.

Solar dryers with accumulator (bunker) - this system is similar to the chamber type systems using panels, the
only difference is in the large size. Instead of a cabinet, you will have a drying bin for much larger volumes. In
addition, some of the collectors will be larger, since much more heat needs to be generated. This type of equipment
has a forced air circulation system, since a larger volume of products to be dried makes air movement by natural
convection.
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Figure 2. Solar Dryer with Battery (Bunker)

Greenhouse Dryers - This system consists of a large greenhouse, similar to that used in agriculture. In this
case, the heat generated in the greenhouse is used to dry the food. By itself, it represents the same scheme as the
chamber-type model, the only difference is in the proportions and materials that are used in the construction of the
greenhouse.

Figure 3. Greenhouse Dryer

These designs have forced circulation systems to achieve a level of adequate air replenishment that the system
alone cannot reach by convection.

Closed collector dryers - these types dryers have separate solar air collectors and a drying chamber. Hot air
passes through the collectors into the chamber through the corresponding air ducts. It has a forced air circulation
system, which must have a high power. Closed collector solar dryer

Figure 4. Closed collector dryer
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The introduction of solar installations created by scientists in our country with the rational use of solar energy

for drying and growing various types of agricultural products contributes to expanding the possibilities of their use in
farms farms.
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