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Abstract. This article analyzes the importance of foreign technologies in the
cotton raw material drying process, their energy efficiency, level of automation,
and influence on drying quality. Modern drying technologies used in the United
States, Turkey, China, and European countries were studied, and the prospects
for their application in the cotton industry of Uzbekistan were considered.
According to the research results, foreign resource-saving drying equipment
makes it possible to preserve cotton fiber quality, reduce energy consumption,
and increase production efficiency.
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AHaJm3 3apy0esKHbIX TEXHOJIOTIUM B CYILIKe XJIOMKA-

ChIpHa

AnHOTanusl. B fJaHHONM cTaThe aHAMM3UPYETCS 3HAUYCHHE 3apyOeKHBIX
TEXHOJIOTUN B MPOIECCE CYIIKK XJIOMKa-ChIpIA, UX SHEProd(hPEeKTUBHOCTS,
YPOBEHb aBTOMAaTH3allMi M BIUSHHE HA KayecTBO CyWIKH. V3yueHbl
COBpPEMEHHbIE TEXHOJIOTMHU cylkH, nmpuMensiembie B CIIA, Typuuu, Kutae u
€BpONEHCKUX CTPaHaX, a TAKXKE PAaCCMOTPEHbI NEPCHIEKTUBbI UX BHEJIPEHUS B
XJIOTIKOBOM  TPOMBINIJIEHHOCTH — Y30ekucrtaHa. CorynacHo  pesyJsibTaTam
HCCIIeIOBaHUsI, 3apyOekHOE pecypcocOeperaroiee CyluibHOe 000pyI0BaHNE
MO3BOJIAET  COXPAHATh  KAaueCTBO  XJIOMIKOBOI'O  BOJIOKHA,  CHUJKATh
AHEPronoTpedseHre U MoBbIIATh 3PHEKTUBHOCTH MPOU3BO/ICTBA.
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KiroueBbie ¢JI0Ba: XJIOMOK-CHIPEII, IPOIECC CYIIKH, 3apyOeKHBIC TEXHOIOTHH,
3HeprodpHeKTUBHOCTh, HHEPromnoTpedIcHrue, aBToOMaTh3alusa, OapabaHHas
CYIIIWJIKA, BIAXXHOCTh, TEMIIEpATypa, CKOPOCTh BO3AYIIHOTO MOTOKA, TEIJIO- U
MaccOOOMEH.

Paxta xomashyosini quritishda xorijiy texnologiyalarning tahlili
Annotatsiya. Mazkur maqolada paxta xomashyosini quritish jarayonida xorijiy
texnologiyalarning ahamiyati, ularning energiya samaradorligi,
avtomatlashtirish darajasi hamda quritish sifatiga ta’siri tahlil qilingan. AQSH,
Turkiya, Xitoy va Yevropa davlatlarida qo‘llanilayotgan zamonaviy quritish
texnologiyalari o‘rganilib, ularning O‘zbekiston paxtachilik sanoatida qo‘llash
istigbollari ko‘rib chiqilgan. Tadqiqot natijalariga ko‘ra, xorijiy resurs-tejamkor
quritish uskunalari paxta tolasi sifatini saqlash, energiya sarfini kamaytirish
hamda ishlab chigarish unumdorligini oshirish imkonini beradi.

Kalit so‘zlar: paxta xomashyosi, quritish jarayoni, xorijiy texnologiyalar,
energiya samaradorligi, energiya sarfi avtomatlashtirish, barabanli quritgich,
namlik, harorat, xavo tezligi, Issiqlik va massa almashinuvi.

INTRODUCTION

The cotton industry is considered one of the strategic sectors of the economy of
Uzbekistan. In the process of cotton raw material processing, drying technology
is one of the important stages that ensures the preservation of fiber quality and
the efficiency of subsequent technological processes. If wet cotton is stored
improperly or not dried sufficiently, fiber decay, the development of
microorganisms, and deterioration of quality may occur.

In recent years, developed countries have paid great attention to energy-saving
and automated drying technologies. In particular, sensor monitoring systems,
infrared drying methods, automatic moisture control, and intelligent control
systems have been introduced in the United States, Germany, Turkey, and China.
These technologies help reduce energy consumption by 20-30% through
optimization of the drying process.

The introduction of foreign technologies into the cotton industry of Uzbekistan is
also considered one of the urgent issues and an important factor in increasing
production efficiency.

MATERIALS AND METHODS

The main purpose of drying cotton raw materials is to reduce their moisture
content to the standard level. During the drying process, heat and mass transfer
occur simultaneously.The following main drying methods are used to reduce
cotton moisture: drum dryers, pneumatic drying systems, infrared drying
methods, vacuum drying and combined drying technologies.
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The drying process is influenced by the following factors:

1. Initial moisture content of cotton;

2. Temperature of the heat-carrying agent;

3. Airflow velocity;

4. Structural design of the dryer;

3. Drying duration.

Excessive reduction of moisture increases fiber brittleness, while excessive
moisture worsens storage quality.

Development of Foreign Technologies

Highly productive automated drum dryers are widely used in the cotton industry
of the United States. These systems include digital sensors, PLC control systems,
automatic temperature regulation, and real-time moisture measurement systems.
Such technologies maintain stable drying quality and reduce energy consumption.
In Turkey, gas-fired heat generators are widely used in cotton drying systems.
Modern Turkish equipment is characterized by high heat exchange efficiency,
exhaust gas filtration systems, and automatic safety mechanisms. These
technologies improve environmental safety while reducing production costs.
Drying equipment manufactured in China stands out due to its relatively low cost
and high level of automation. In recent years, sensor monitoring, [oT
technologies, remote control, and energy monitoring systems have become
widely used.

Advantages of Modern Drying Technologies

Modern foreign equipment significantly reduces energy consumption. Heat
losses are minimized through heat recirculation systems.

Table 1.
Drying Type Energy Consumption (kWh/t) | Efficiency (%)
Traditional drum dryer 100-120 65
Infrared drying 70-85 82
Combined drying 60-75 88
Automated foreign system 55-70 90
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Energy efficiency of various drying technologies
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Figure 1. Energy efficiency of various drying technologies.
Automated control systems help preserve the quality of cotton fiber. As a result
of drying under optimal temperature regimes, fiber burning is prevented,
mechanical damage is reduced, and color degradation is avoided.

Modern foreign equipment features the following systems: PLC control, SCADA
monitoring, remote control, and automatic alarm systems. This minimizes the
human factor and enhances technological stability.

RESULTS

Factors Affecting the Drying Process

The drying process of raw cotton depends on several physical and technological
factors, which determine the drying rate, energy consumption, and product
quality.

1. Initial Moisture Content. The higher the initial moisture content of the cotton,
the more energy and time are required for drying. At high moisture levels, heat
transfer intensifies, but excessive workload reduces dryer efficiency.

2. Temperature Regime. Drying temperature is one of the key factors. Increasing
the temperature accelerates the drying rate; however, excessively high
temperatures can burn the fiber or degrade its quality. Therefore, an optimal
temperature regime is selected.

3. Airflow Velocity. The hot airflow acts as the primary carrier in the drying
process. As air velocity increases, moisture is removed faster, but an overly strong
flow can disrupt the structure of the cotton.

4. Dryer Type and Design. Drum, pneumatic, or infrared dryers each possess
different efficiency levels. Modern automated systems conserve energy through
heat recovery (re-utilization).
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5. Drying Duration. If the drying time is not properly selected, product quality
deteriorates. An insufficient duration leaves residual moisture, while an
excessively long duration can damage the fiber.

6. Heat and Mass Transfer. Physically, the drying process occurs on the basis of
heat and mass transfer. The efficiency of this process depends on the material's
surface area, air temperature, and diffusion rate.

During the drying process, the moisture content decreases according to an

exponential law.
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The graph shows that moisture content decreases exponentially over time.
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Comparison of Drying Technologies
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Figure 2. Comparison of drying technologies.
The results demonstrated that foreign technologies improve drying quality while
reducing energy consumption.
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Figure 3. Decrease in Moisture During Drying.
The graph analysis shows that in the initial stage, the moisture content decreases
rapidly, while in the subsequent stages, the process slows down.
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Comparison of Energy Consumption by Technologies
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Figure 4. Comparison of Energy Consumption by Technologies
The introduction of foreign technologies in Uzbekistan’s cotton industry creates
the following opportunities: increasing energy efficiency, improving the export
quality of products, reducing production costs, increasing the level of automation,
and ensuring environmental safety.
In addition, the development of hybrid drying systems adapted to local conditions
is considered a promising direction.
CONCLUSION
The application of foreign technologies in drying cotton raw materials is of great
importance in increasing production efficiency. Modern automated drying
equipment reduces energy consumption, preserves the quality of cotton fiber, and
stabilizes the technological process.
According to the research results:

1. Foreign drying technologies increase energy efficiency by 20-35%;
2. Automation reduces the human factor;

3. Product quality is improved;

4. Drying duration is shortened.

152


https://academicia.org/

Academicia Review-A Multidisciplinary Online Journal
% § ISSN (Online): 3070-6726

u . Website: https://academicia.org
4@(~ Volume 2, Issue 5, May, 2026

ACADEMICIA

This work is Licenced under Creative Commons Attribution 4.0 International License (CC BY 4.0).

In the future, localizing foreign experience and introducing intelligent control
systems in Uzbekistan’s cotton industry will have significant scientific and
practical importance.
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