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Abstract. This paper examines the effect of heater power, speed of drying agent (air), adjustable slit 
width and number of revolutions of drying drum on the drying efficiency of the device, the moisture 
content of the rice pile coming out of the drum, and the chatness of rice in the rice pile. In addition, 
showed the changes in the value of the heating power and the drying efficiency of the device. The 
change of the adjustable slot size of the drying drum and the drying efficiency of the device consist 
of determining the effect of the moisture content of the pile of rice coming out of the drum and the 
effect of rice chatnash in the pile of rice. The experimental rice drying device in a stationary version 
was prepared at the “Andijan experimental-testing plant” JSC according to the design drawings 
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developed by the Andijan Institute of Mechanical Engineering. Based on the results of theoretical 
studies, a drying drum with a diameter of 880 mm and a length of 1800 mm was adopted as the main 
working body.

Keywords: rice, heater, drum, experiment, heater, diameter, rice, moisture, size, parameters.

Citation: Rakhmankulov T., Erkinjonov A., Karimov K. A., Adilova Sh.R., Turakhodjaev N. J., Mirmuhamedov M. M., 
Sharipov J. H., Obidov Z. R., Komolov Kh. Conditions for conducting experimental studies on grain drying. J. Sib. 
Fed. Univ. Eng. & Technol., 2024, 17(2), 186–192. EDN: LYWPPZ

Условия проведения экспериментальных исследований  
по сушке зерна

Т. Рахманкулова, A. Еркинджонова, К. А. Каримовб,  
Ш. Р. Адиловаб, Н. Д. Тураходжаевв, М. М. Мирмухамедовг,  

Дж. Х. Шариповг, З. Р. Обидовд, Х. Комолове

аТашкентский государственный технический университет им. И. Каримова 
Республика Узбекистан, Ташкент  

бУзбекско-Японский инновационный центр YORS 
Республика Узбекистан, Ташкент  

вАндижанский машиностроительный институт 
Республика Узбекистан, Андижан 

гХуджандский государственный университет им. акад. Б. Гафурова 
Республика Таджикистан, Худжанд  

дИнститут химии им. В. И. Никитина НАН Таджикистана 
Республика Таджикистан, Душанбе 

еТашкентская медицинская академия 
Республика Узбекистан, Ташкент

Аннотация. В этой статье рассматривается влияние мощности нагревателя, скорости сушильного 
агента (воздуха), регулируемой ширины щели и количества оборотов сушильного барабана 
на эффективность сушки устройства, содержание влаги рисовой кучи, выходящей из барабана, 
и чат в куче риса. Кроме того, показаны изменения в значении нагревательной мощности 
и эффективности сушки устройства. Изменение регулируемого размера слота сушильного барабана 
и эффективность сушки устройства зависят от определения эффекта содержания влаги на кучу 
риса, выходящего из барабана, и эффекта рисового чатчана в куче риса. Экспериментальное 
устройство для сушки риса в стационарной версии было подготовлено на «Andijan Experimental 
Testing Partment» JSC в соответствии с дизайнерскими чертежами, разработанными Андижанским 
институтом машиностроения. Основываясь на результатах теоретических исследований, был 
принят сухой барабан диаметром 880 мм и длиной 1800 мм в качестве основного рабочего тела.

Ключевые слова: рис, обогреватель, барабан, эксперимент, диаметр, рис, влажность, размер, 
параметры.
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Introduction

Currently, one of the key tasks arising from production solutions is the more complete and efficient 
use of the manufactured product from a metal alloy or carbon steel, a reduction in loss of metal products 
from destruction [1–5]. Along with the intensive use of machines, mechanisms and various products, 
reliable protection against the aggressive effects of the media in which they are operated is required 
[6–10]. In addition, the savings of basic structural materials and products, their rational use is also 
inextricably linked with the reliable protection of their negative environmental impact [11–16].

Metal alloys play a significant role in the successful solution to improve and extend the service life 
of steel products or equipment [17–20]. These alloys as coatings increase the resistance and durability 
of products and equipment protect metal products from destruction [21–25].

Experimental part

It is desirable to carry out experimental studies using different values of heater power, speed of 
drying agent, adjustable slot size of drying drum. As a result of theoretical studies, it was determined 
that the drying efficiency of the device, the moisture content of the rice pile coming out of the drum, 
and the chatniness of the rice in the rice pile depend on the heating power, the value of the speed of 
the drying agent, the drying drum, the size of the adjustable slot, and the number of revolutions of the 
drying drum. The tasks of experimental research are as follows:

–  to determine the effect of the change in the value of the heater power on the drying efficiency of the 
device, the moisture content of the rice pile coming out of the drum, and the rice chatnash in the rice pile;

–  to determine the effect of the change in the speed of the drying agent on the drying efficiency of the 
device, the moisture content of the rice pile coming out of the drum, and the rice chatnash in the rice pile;

–  to determine the effect of the change in the size of the adjustable slot of the drying drum on the 
drying efficiency of the device, the moisture content of the rice pile coming out of the drum, and the 
rice chatnash in the rice pile;

–  to determine the effect of the change in the number of revolutions of the drying drum on the 
drying efficiency of the device, the moisture content of the rice pile coming out of the drum, and the 
rice chatnash in the rice pile.

For the experimental experiments, the value of the heater power is from 2 kW to 4 kW, the speed 
of the drying agent is from 0.25 m/s to 0.75 m/s, the adjustable slit size of the drying drum is changed 
from 1 sm 3 sm and the number of revolutions of the drying drum changed from 10min‑1 to 22 min‑1. 

When one parameter was changed in the experiment, the other parameters remained constant, that is, 
they were not changed.

The scope of experimental studies on the optimization of parameters of the drying device was 
carried out using the method of mathematical planning of experiments. The experiments were conducted 
on the basis of a four-factor plan.

Mathematical statistics methods obtained in the experiments were used, and the average arithmetic 
values of the indicators were determined.

Results and discussion

Changing the value of the heater power in the dryer within certain limits was carried out using 
switches. Fig. 1 shows a general view of the switch-wire that changes the value of the Tin barriers 
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were used to create different values of drying agent (air) velocity and TRO-TEC (Germany) measuring 
instrument was used to measure its velocity.

This picture shows an overview of the TROTEC measuring equipment (Fig. 2)
The number of rotations of the drying drum was measured using a digital tachometer (Germany)
Fig. 3 shows a general view of a digital tachometer that measures the number of rotations of the 

drying drum
It was prepared at JSC “Andijan Pilot-Test Plant” according to the design drawings developed by 

the Andijan machine-building institute. Based on the results of theoretical studies, 880 mm a drying 
drum equal in diameter and length was adopted as the main working body1800 mm.

The influence of the change in the value of the heater power on the performance of the dryer. 
To conduct these experiments, the heating power value was varied from 2 kW to 4 kW in 0.5 kW 
increments. In this case, the value of the speed of the drying agent was 0.5 m/s, the size of the 
adjustable slot of the drying drum, 2 sm and the number of revolutions of the drying drum were 
taken as 16 min‑1.

Fig. 1. Change the value of the heater power interlocked Fig. 2. To measure the speed of the drying 
agent TROTEC equipment

Fig. 3. Measuring the number of rotations of the drying drum digital tachometer for experimental rice drying 
device in a stationary version Andi
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The drying efficiency of the device was taken as the main indicator in the study of the change in 
the value of the heater power. In an additional study, the moisture content of the rice pile coming out of 
the drum and the rice chatnash in the rice pile were studied. In this case, the value of the heater power 
was changed in the order mentioned above and experiments were conducted.

Fig. 4–5 and 6 show the results obtained in the experiments in a graphical form and presented in 
a tabular form.

From the connections shown in Fig. 4, 5 and 6, it can be seen that increasing the value of the heater 
power from 2 kW to 4 kW leads to an increase in the drying efficiency of the device and a decrease in 
the moisture content of the rice pile coming out of the drying drum. However, it also causes an increase 
in rice chatnash in the pile of rice coming out of the drying drum. Therefore, it is desirable to take the 
heater power less than 4 kW.

Applying the method of least squares to the graphical relationships depicted in Fig. 4, 5 and 6, 
they can be expressed using the following empirical formulas:

P=143.12+2.2114∙N – ​0.2286∙N 2; (R 2 =0.99).	  
W=22.334–5.2971∙N+0.7429∙N 2; (R 2 =0.968).	  
Ch=3.1023–3.051N+0.7829∙N 2; (R 2 =0.992).	

The influence of the value of drying agent speed on the performance of the device. To conduct 
these experiments, the drying agent velocity was varied from 0.25 m/s to 0.75 m/s with an interval of 
0.125 m/s. In this case, the value of the heater power was 3 kW, the size of the adjustable slot of the 
drying drum 2 sm and the number of rotations of the drying drum were taken as 16 min‑1.

In studying the speed of the drying agent, the drying efficiency of the device was taken as the 
main indicator. In addition, the moisture content of the rice pile coming out of the drum and the rice 
chatnash in the rice pile were studied. Experiments were carried out by changing the speed of the 
drying agent in the above order.

Fig. 7 shows the results obtained in the experiments in a graphical form and presented in a tabular 
form.

Fig. 4. It depends on the value of the heater power (N). 
change of drying efficiency (P)

Fig. 5. I depends on the value of the power of the 
generator (N). change of pile moisture (W)
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Conclusions

As a result of the conducted research, it can be concluded as follows: the main convenience of the 
experimental rice drying device is that it protects the dried grain from sunlight, which in turn has a 
positive effect on adding weight to the rice during the rice milling process. In the process of conducting 
experimental research, the theoretical difference has been significantly different, and in the current 
development period, conducting experimental experiments is the need of the hour.
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