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IMPROVING THE DRYING PROCESS OF FRUITS USING CONVECTIVE METHOD 

Mansurov O.A. 

                  Namangan state university of engineering and technology. 
Abstract. This article presents information on a device designed to improve the drying process using rolling 

pallets, developed for drying high-quality fruits and vegetables. The device aims to enhance drying processes, reduce 

drying duration, and improve efficiency in the activities of limited liability companies and individual entrepreneurs 

engaged in fruit and vegetable drying within farms. 

Keywords: pallets, device, drying agent, envelope, technology, efficiency, drying duration, zig-zag movement, 

energy-efficient, continuous, rolling pallets.  

 
MEVALARNI KONVEKTIV USULDA QURITISH JARAYONINI TAKOMILLASHTIRISH 

Mansurov O.A. 

                                   Namangan davlat texnika universiteti. 
Anotatsiya. Ushbu maqolada sanoat korxonalarida va meva-sabzavotlarni quritishga asoslangan fermer 

xo‘jaliklar tarkibida ochilgan Mas’uliyati cheklangan jamiyatlar, yakka tartibdagi tadbirkorlar faoliyatida quritish 

jarayonlarini takomillashtirish, quritish davomiyligini qisqartirish va sifatli quritilgan meva-sabzavotlarni quritish 

uchun ishlab chiqilgan ag‘dariluvchi poddonlar yordamida quritish jarayonini takomillashtiruvchi qurilma bo‘yicha 

ma’lumotlar keltirilgan. 
Kalit so‘zlar: poddonlar, qurilma, qurituvchi agent, konvert, texnologiya, samaradorlik, quritish davomiyligi, 

zig-zag harakat, energiyatejamkor, uzluksiz, ag‘dariluvchi poddonlar.  

 

УСОВЕРШЕНСТВОВАНИЕ ПРОЦЕССА КОНВЕКТИВНОЙ СУШКИ ФРУКТОВ 

Мансуров О.А. 

                    Наманганский государственный технический университет. 
Аннотация. В данной статье для улучшения процессов сушки, сокращения продолжительности сушки 

в деятельности организаций с ограниченной ответственностью и индивидуальных предпринимателей 
разработано устройство для улучшения процесса сушки с помощью перекатных поддонов, разработанное для 
сушки качественных сушеных фруктов и овощей. , открытых в составе фермерских хозяйств по сушке овощей 
и фруктов. 

Ключевые слова: поддоны, устройство, сушильный агент, оболочка, технология, эффективность, 
продолжительность сушки, зигзагообразное движение, энергосберегающие, непрерывные, прокатные 
поддоны. 
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In the current stage of global scientific and technological development, creating high-

efficiency and energy-saving devices to obtain high-quality products is of paramount importance. 

Traditionally dried products often fail to meet global market requirements. Preparing products 

according to export standards and making extensive use of innovative technologies is one of the 

pressing issues in the field. Considering this, developing new technologies to ensure food 

production and safety is of significant scientific importance. 

In Uzbekistan, particular attention is given to developing new, intensive, and energy-

efficient designs of technological equipment for continuous drying processes of fruits and 

vegetables, maximizing moisture removal from raw materials. Measures are being taken to improve 

production technologies, process raw materials comprehensively, and re-equip enterprises with 

modern technologies and highly efficient equipment. 

Currently, the drying devices used in production facilities operate in a batch mode, leading 

to high heat losses during loading and unloading of raw materials. Moreover, the drying agent's heat 

is not fully utilized, resulting in significant energy consumption. Products on pallets only contact 

the drying agent on the surface, preventing uniform drying. Additionally, products may stick 

together on pallets, reducing quality. To minimize energy use during loading/unloading, ensure 

complete treatment of products, and obtain high-quality dried products, the device incorporates 

rolling drying pallets and a 

continuous raw material loading 

system. This design achieves energy 

savings, increases operational 

efficiency, and ensures high-quality 

dried products. 

According to Uzbekistan's 

development strategy, tasks are set to 

increase food production to 7.4 

million tons by 2026 and expand 

product assortment from 898 to 1100 

items. Scientific research aimed at 

improving food production processes 

and creating highly efficient devices 

plays a key role in this regard. 

The device consists of a lid 

and bottom in the shape of an 

envelope, multiple rows of 

horizontally rotating pallets, a 

transmission ensuring parallel 

rotation of the pallets, and inlet/outlet 

nozzles for the drying agent. The 

body has a rectangular parallelepiped 

shape, and the pallets, rotating 180° 
under the drying agent's influence, 

are supported on both sides with 

bearings. 

The device is designed to 

perform the following primary 

functions: organize a continuous 

drying process, ensure uniform 

drying by rotating the raw material, 

minimize energy consumption, and improve operational efficiency. The problem is addressed in a 
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vertical     body containing the inlet/outlet nozzles for the drying agent, lid and bottom, and multiple 

rows of horizontally rotating pallets supported by bearings. 

Figure 1. General view of the convective dryer 

The drying process is studied using a full-factorial experimental method to determine the 

optimal regimes for drying fruits using the rolling-pallet device. Investigation under optimal 

conditions is carried out using the second-order rotatable composite method. 

To increase the volume of dried 

product production, measures are being 

implemented to improve production 

technologies, process raw materials 

comprehensively, and re-equip network 

enterprises with modern technologies and 

highly efficient equipment. 

 The general view of the proposed 

continuous convective drying device with 

tilting trays is shown in Figure1. The device 

operates as follows: the raw material is 

loaded into the system through the raw 

material feeding mechanism (2). The hot air 

flow enters the vertical drying chamber 

casing (1) via the inlet duct (10) and is 

supplied to the lower side of the horizontal 

trays, which are positioned at the lowest end 

at an inclination angle of 5°.  
The direction of the raw material and 

the drying agent in the tilting tray dryer is 

shown in Figure 2, while the arrangement of 

the fruits on the trays is illustrated in Figure 

3. 

            The trays (3) are installed consecutively at alternating angles (5° and 175°). This 
arrangement ensures that the drying agent moves in a “zigzag” pattern along the height of the 
chamber, thereby drying the product placed on the trays. The product on the lowest tray exiting the 

device comes into contact with the fresh drying agent supplied to the chamber. The product and the 

drying agent move in opposite directions. The drying agent, having high temperature, low relative 

humidity, and high enthalpy, maximizes the removal of moisture from the product. 

The used air passes between the trays and is discharged into the atmosphere through the 

duct (11), or it can be mixed with fresh air entering through the shutter (9), heated to the required 

temperature in the heater (4), and returned to the drying chamber via the circulation pipe (6) with 

the help of the fan (5). To maintain a uniform flow of the drying agent and prevent accumulation in 

the chamber, a cover (7) of a conveyor shape is provided. 

The bottom (8) is also of a conveyor shape, where the dried product is initially collected 

and, under the influence of gravity, is transferred from the device to the tray via the weight doser 

(15). The weight doser opens when the product reaches a predetermined weight and remains closed 

otherwise, preventing heat loss. The device is installed on a support frame (12). 

The process ensures uniform distribution of airflow over each tray and allows the product to 

transfer from one tray to the next in a different position relative to its initial state. This increases the 

drying intensity and ensures uniform drying of the product. The distance between the trays is 

selected so that any product that might stick to the upper tray is dislodged by the rotation of the 

lower tray [3]. 

Figure 2. Arrangement of the rotating trays  
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Inside the chamber, there are several rows of horizontally rotating trays, each supported on 

both sides by bearings. All the horizontal trays are mounted on a single shaft and move in parallel. 

The shaft is driven by a chain transmission (13). 

 

 
Figure 3. Movement of the drying agent 

 

 

Figure 4. Arrangement of fruits on the tilting trays. 

In the proposed device, the drying process is organized continuously. The rotation of the 

raw material and the complete interaction of the product with the trays ensure uniform drying of the 

product surface. This design minimizes energy consumption, increases the operational efficiency of 

the device, and enables the production of high-quality dried products. 

Before operating the dryer, it is necessary to ensure that the airflow is evenly distributed 

across the cross-section of the working channel. This distribution depends on the position of the 

regulating shutters. Uneven airflow distribution can lead to non-uniform drying of the fruits on 

different trays. It should be noted that the installation of the shutters is not always performed 

accurately. Therefore, before each operation of the dryer, the airflow velocity should be checked 

using an anemometer, and the shutters must be adjusted to the required positions. 
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After checking the airflow velocity, heating of the dryer is carried out with the recirculation 

shutter fully open and the fresh air intake shutter closed. The working channel is heated up to 80 °C. 
The duration of heating depends on the ambient temperature: at 15–20 °C it takes approximately 40 
minutes, at 38–45 °C about 15 minutes, and at 4–5 °C around 50 minutes. After this, the dryer is 
switched to the operating mode, and the loading of the product begins. 

The loading interval for the first three pairs of trays is set as follows: 1 hour for apricots and 

1.5 hours for stone fruits. Starting from the sixth tray, the dryer operates in continuous mode. For 

normal operation and high-quality product output, it is necessary to maintain the optimal parameters 

of the drying agent at the inlet and outlet of the drying channel, ensure optimal loading of the raw 

material, observe the loading interval between trays, and follow the overall process duration. 

Industrial use of the tilting tray convective dryer allows the drying time to be reduced to 10–12 

hours. By preventing fruits from sticking to the trays, it achieves a 5% reduction in substandard 

dried fruits, thereby ensuring high economic efficiency.                                             
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MAGISTRAL QUVURLARI HIMOYA QOPLAMALARINI 

MODIFIKATSIYALASHDA UGLEVODOROD XOMASHYOSI VA BITUM PIROLIZ 

CHIQINDILARINI QO‘LLASH SALOHIYATI 

Urinov A.A. 

Namangan davlat texnika universiteti. 
Annotatsiya. Uglevodorod xomashyosi piroliz chiqindilari va bitumdan modifikatsiya qiluvchi komponentlar 

sifatida foydalanish poʻlat quvurlar uchun korroziyaga qarshi qoplamalarni ishlab chiqish sohasidagi istiqbolli 
yoʻnalishlardan biri hisoblanadi. Ushbu texnogen mahsulotlar tegishli qayta ishlash va barqarorlashtirishda himoya 
qoplamalarining foydalanish xususiyatlarini yaxshilash uchun samarali foydalanilishi mumkin boʻlgan bir qator fizik 

va kimyoviy xususiyatlarga ega.  

Kalit soʻzlar: ikkilamchi xomashyo, ekologik barqarorlik,  xavfli chiqindilar, funksional material, qayta ishlash, 

quvurlar, himoya qoplamalari, xizmat muddati, bitum, piroliz distillati, mineral toʻldirgichlar,  texnuglerod, kul,  gibrid 

kompozit qoplamalar. 

 

ПОТЕНЦИАЛ ИСПОЛЬЗОВАНИЯ УГЛЕВОДОРОДНОГО СЫРЬЯ И ОТХОДОВ 
ПИРОЛИЗА БИТУМА В МОДИФИКАЦИИ ЗАЩИТНЫХ ПОКРЫТИЙ 

МАГИСТРАЛЬНЫХ ТРУБОПРОВОДОВ 

Уринов А.А. 
Наманганский государственный технический университет. 

Аннотация. Использование углеводородного сырья в качестве отходов пиролиза и модифицирующих 
компонентов битума является одним из перспективных направлений в сфере разработки антикоррозионных 
покрытий для стальных трубопроводов. Эти техногенные продукты обладают рядом физических и 
химических свойств, которые могут быть эффективно использованы для улучшения эксплуатационных 
свойств защитных покрытий при соответствующей переработке и стабилизации. 

Ключевые слова: вторичное сырье, экологическая устойчивость, опасные отходы, функциональный 
материал, переработка, трубопроводы, защитные покрытия, срок службы, битум, пиролизный дистиллятор, 
минеральные наполнители, техногенный углерод, зола, гибридные композитные покрытия. 
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