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The moistening of raw cotton and cotton fiber is a critical stage in the textile production process,  
significantly influencing the quality of the final product. However, achieving optimal moisture content presents  
numerous challenges. One of the primary problems is the uneven distribution of moisture during processing,  
which can lead to variations in fiber strength and quality. The inappropriate application of water or humidification 
methods often causes fiber shrinkage, reduced durability, and increased contamination. Furthermore, the control  
of temperature and humidity plays a vital role in preventing over-drying or excessive moisture retention,  
both of which can negatively affect the spinning and handling properties of cotton fibers. Technological limita-
tions, coupled with the complexity of monitoring moisture levels accurately, result in inefficiencies in the cotton 
processing industry. Research has also shown that improper moisture regulation can lead to decreased efficiency  
in machinery, increased energy consumption, and a higher likelihood of fiber damage during transportation  
and storage. Therefore, addressing these issues requires advancements in moisture control technologies  
and the development of standardized procedures to ensure consistent and high-quality cotton fiber production. 
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Introduction
The process of moistening raw cotton and cotton 

fiber is a crucial operation in textile manufacturing, 
directly impacting fiber quality, processing efficiency, 
and the overall performance of cotton products. Cotton, 
as a natural fiber, is highly sensitive to moisture 
variations, which can significantly affect its mechanical 
properties such as strength, flexibility, and durability. 
Proper moisture regulation is essential to maintain 
the fiber’s natural characteristics and to optimize its 
performance during spinning, weaving, and subsequent 
textile processes. However, this process is fraught with 
numerous challenges.

Achieving uniform moisture distribution across 
cotton fibers is difficult due to the heterogeneous nature 
of raw cotton, which varies in its ability to absorb and 
retain moisture. Inconsistent moisture levels can lead 
to fiber degradation, shrinkage, and compromised yarn 
quality. Additionally, improper wetting methods or 
excess moisture may promote microbial growth, cause 
fiber swelling, and damage machinery, ultimately 
reducing production efficiency.

This introduction sets the stage for an in-depth 
examination of the key challenges and technological 
limitations associated with the moistening of raw cotton 
and fiber. By addressing these issues, the textile industry 
can enhance fiber quality and improve overall production 
outcomes.

The complexities of controlling moisture levels 
stem not only from the nature of cotton but also 

from the diverse environmental factors that influence 
the process. Variations in ambient temperature and 
humidity, combined with the physical characteristics 
of the cotton itself, create a dynamic and unpredictable 
environment for moisture control. Inadequate 
monitoring systems often result in inconsistent 
moisture application, leading to fiber damage or 
incomplete conditioning, which further affects 
the downstream processing steps such as carding, 
spinning, and weaving.

Furthermore, the traditional techniques of 
cotton moistening, while still widely used, often 
fall short in meeting the modern requirements of 
precision and consistency. Advanced technological 
solutions, such as automated moisture control 
systems and improved humidification techniques, 
have been developed but remain underutilized or 
costly to implement. These technologies hold the 
potential to minimize energy consumption, reduce 
waste, and improve the overall efficiency of the 
cotton manufacturing process.

Understanding and addressing the problems 
associated with cotton moistening are essential not only 
for enhancing the quality of cotton products but also 
for ensuring sustainability in the textile industry. This 
study aims to explore the specific challenges involved 
in the wetting process of raw cotton and fiber, evaluate 
the effectiveness of current technologies, and propose 
solutions for improving moisture control in cotton 
processing.

34           УПРАВЛЕНИЕ ТЕХНИЧЕСКИМИ ОБЪЕКТАМИ



MANAGMENT OF TECHNICAL OBJECTS                                   35

4, 2024                 SYSTEM ANALYSIS AND APPLIED INFORMATION SCIENCE

Methods

To address the challenges associated with the 
moistening of raw cotton and cotton fiber, several 
methods can be employed, each focusing on improving 
moisture control, distribution, and fiber quality. The 
following approaches outline both traditional and 
advanced methods used to enhance the moistening 
process.

Moisture Content Measurement
1. Gravimetric Method: A traditional technique 

where cotton samples are weighed before and after drying 
to determine the moisture content. Though accurate, this 
method is time-consuming and not suitable for real-time 
monitoring in large-scale operations.

2. Capacitive and Resistive Sensors: These 
sensors provide continuous, real-time monitoring of 
moisture levels by measuring changes in capacitance 
or resistance as moisture content fluctuates. They are 
widely used in modern cotton processing plants to ensure 
consistent moisture control.

Humidification Systems
1. Spray Humidification: The use of fine water 

mist to moisten raw cotton. This method is cost-effective 
but often leads to uneven moisture distribution, requiring 
improvements in spray nozzle design and placement.

2. Steam Humidification: Steam is used to 
condition cotton fibers more uniformly. This method is 
more effective in penetrating dense cotton layers and 
minimizing fiber shrinkage. However, excessive use 
of steam may cause over-saturation or increase energy 
consumption.

3. Evaporative Humidification: This involves 
adding moisture through air saturated with water vapor. 
It offers a gentler humidification process but may not 
always provide adequate moisture in low-humidity 
environments.

Moisture Distribution Optimization
1. Moisture Equalization Chambers: After 

moistening, cotton is passed through a chamber designed 
to evenly distribute moisture across the fiber mass. This 
reduces the risk of fiber degradation due to uneven 
wetting.

2. Controlled Environmental Chambers: These 
chambers are equipped with precise temperature and 
humidity controls to condition cotton under consistent 
environmental conditions, reducing variability in 
moisture content across different batches of cotton.

Advanced Moistening Technologies
1. Ultrasonic Humidification: Ultrasonic waves 

generate fine mist droplets, offering a more precise and 
energy-efficient method of moistening cotton fibers. 
This technique improves uniformity and reduces water 

usage, making it a promising solution for modern cotton 
processing.

2. Infrared Moisture Sensors: These sensors detect 
the moisture content of cotton in real time by measuring 
the absorption of infrared light. They are highly effective 
in monitoring and adjusting the moisture levels during 
processing.

3. Microwave-Based Moisture Control: 
Microwave technology can be used to heat and moisten 
fibers from the inside, ensuring even distribution of 
moisture throughout the fiber. This method offers 
enhanced accuracy and efficiency but requires significant 
investment in equipment.

Moisture Control Algorithms
1. Automated Feedback Systems: Advanced 

moisture control algorithms use real-time sensor data to 
adjust the humidification process automatically. These 
systems help optimize moisture levels, reduce human 
error, and improve the overall efficiency of cotton 
processing.

2. Predictive Maintenance: By using data analytics 
and machine learning, predictive models can forecast 
moisture-related problems and suggest preventive 
measures to avoid fiber damage or quality degradation.

Drying and Re-wetting Cycles
1. Sequential Moistening: Instead of a single 

wetting phase, cotton can undergo multiple cycles of 
drying and re-wetting to achieve more uniform moisture 
levels. This method is particularly useful for cotton with 
highly variable initial moisture content.

2. Conditioned Re-wetting: In this method, cotton 
is conditioned with a small amount of moisture before 
being exposed to more significant humidification. This 
helps prevent fiber swelling and damage by ensuring 
gradual and controlled moisture absorption.

Mechanical Methods
1. Roller Moistening Systems: Cotton fibers 

are passed through rollers equipped with moisture 
application systems, allowing for precise control over 
how much moisture is added. This method provides 
uniformity but requires careful calibration to avoid fiber 
compression or damage.

2. Aerodynamic Moistening: This method 
involves passing cotton through a chamber where 
moisture-laden air is blown through the fibers. It offers 
uniform moisture distribution but requires high energy 
input and advanced airflow control mechanisms.

By implementing these methods, cotton processors 
can mitigate the problems associated with raw cotton and 
cotton fiber moistening, ensuring higher quality fibers, 
reduced waste, and more efficient production processes. 
These approaches also contribute to lowering energy 
consumption and reducing the environmental impact of 
cotton processing.
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Results

Moisture control is essential at various stages 
of cotton processing, including ginning, spinning, and 
weaving. Inadequate moisture levels can lead to fiber 
brittleness, reduced tensile strength, and poor spinning 
performance. Conversely, excessive moisture can 
result in fiber swelling, microbial growth, and machine 
malfunctions. Thus, maintaining an optimal moisture 
range is necessary for producing high-quality cotton 
products and avoiding costly operational disruptions.

Traditional moisture control methods, such as 
manual monitoring or the use of basic humidification 
systems, are often inefficient and inconsistent. These 
methods rely on fixed settings or periodic sampling, 
which do not account for dynamic changes in 
environmental conditions or cotton fiber variability.  
As a result, these methods often fail to maintain 
ideal moisture levels throughout the processing line.  
Moisture control algorithms address this gap by  
providing continuous, real-time monitoring and 
adjustment capabilities, leading to better control over 
fiber moisture content.

Moisture Control Algorithms: How They Work

Moisture control algorithms are advanced 
software systems designed to automatically regulate 
moisture levels in cotton processing. They utilize data 
from a network of sensors, such as infrared or capacitive 
moisture sensors, which continuously monitor the 
moisture content of cotton fibers as they move through 
various stages of production. These algorithms process 
the sensor data, using pre-programmed thresholds to 
maintain the moisture levels within the desired range.

The core functionality of moisture control 
algorithms can be broken down into several components:

1. Real-Time Monitoring: Sensors installed 
throughout the processing line provide continuous 
feedback on moisture levels, allowing for real-time 
adjustments. These sensors detect changes in moisture 
content as cotton fibers absorb or release moisture during 
processing.

2. Automated Feedback Loops: Based on 
sensor data, the algorithm automatically adjusts the 
humidification system, ensuring that moisture is applied 
or removed as needed. This reduces the need for manual 
interventions and ensures more precise control over fiber 
moisture.

3. Predictive Moisture Management: Some 
moisture control algorithms use machine learning models 
to predict moisture fluctuations based on historical data 
and environmental conditions, such as temperature and 
humidity. This predictive capability allows the system 
to make proactive adjustments, preventing fiber damage 
before it occurs.

4. Process Optimization: By maintaining 
consistent moisture levels, moisture control algorithms 
help optimize the cotton processing workflow. This leads 
to fewer production stoppages, reduced fiber waste, and 
improved energy efficiency, as the system can avoid 
over-humidification or over-drying.

Key Benefits of Moisture Control Algorithms

1. Improved Fiber Quality: One of the most 
significant benefits of moisture control algorithms is the 
ability to maintain consistent fiber quality. By ensuring 
that cotton fibers remain within the optimal moisture 
range, the risk of fiber brittleness, shrinkage, or microbial 
contamination is minimized. This leads to higher-quality 
yarns and fabrics, with better tensile strength, flexibility, 
and durability.

2. Increased Production Efficiency: Automated 
moisture control eliminates the need for manual 
monitoring and adjustment, reducing labor costs and 
the risk of human error. The real-time monitoring and 
feedback mechanisms provided by moisture control 
algorithms also reduce production downtime caused 
by moisture-related issues. This increased efficiency 
translates into higher throughput and better overall 
production output.

3. Energy and Cost Savings: By maintaining 
optimal moisture levels, moisture control algorithms 
reduce the energy consumption associated with over-
humidification or over-drying. This leads to lower utility 
costs and contributes to a more sustainable production 
process. Additionally, the reduction in fiber waste and 
machine maintenance costs further improves the cost-
effectiveness of cotton processing.

4. Scalability and Flexibility: Moisture control 
algorithms can be integrated into a wide range of cotton 
processing environments, from small-scale ginning 
operations to large textile manufacturing plants. Their 
flexibility allows them to be customized based on the 
specific requirements of each production line, making 
them suitable for both traditional and modern cotton 
processing setups.

Moisture control algorithms represent a 
significant advancement in cotton processing, offering 
improved fiber quality, enhanced production efficiency, 
and substantial cost savings. By providing real-time 
monitoring, automated feedback, and predictive 
capabilities, these algorithms address many of the 
moisture-related problems that have long plagued the 
cotton industry. While challenges remain, particularly in 
terms of cost and infrastructure, the future of moisture 
control algorithms is promising. As technology continues 
to evolve, these systems will play an increasingly critical 
role in modernizing cotton processing and ensuring the 
production of high-quality textiles in a sustainable and 
efficient manner.

36           УПРАВЛЕНИЕ ТЕХНИЧЕСКИМИ ОБЪЕКТАМИ



4, 2024                 SYSTEM ANALYSIS AND APPLIED INFORMATION SCIENCE

The system works according to the algorithm 
presented in Figure 1. The fiber moisture indicator is 
determined by the moisture sensor and information is 
transmitted to the system. If there is enough moisture, 
the process continues and the fiber is pressed and sent to 
storage. If there is not enough moisture, in stage 1, the 
nozzles of stage 2 will be fully activated first.

Figure 1. Fiber moisture control and management algorithm

When the humidity reaches the condition, the 
pressing of the fiber continues. If it is low, the system 
goes to the next step of amplification: the steam pressure 
is increased to 500 Pa. When the humidity reaches the 
condition, the pressing of the fiber continues. If it is less, 
the system goes to the next step of strengthening: the 
speed of the output rollers, that is, the speed at which the 
willow leaves the humidifier is reduced.

In the preliminary studies, it was found that the 
first and second stages of moistening are sufficient for 
additional moistening of 2-2.5 %. Only when the fiber 
moisture content is 3 % or less, it is necessary to move 
to the last stage.

In this method of moistening, heating of the lower 
part of the condenser is provided, which facilitates the 
effective penetration of moisture into the fiber mass and 
excludes steam condensation. Thus, the installation of 
the proposed humidification device helps to increase the 
moisture content of the cotton fiber. In this regard, further 
studies of the wetting process using this construction 
were conducted.

After the soaking process, the fibers were packed 
in bales of up to 220 kg in DA 8237 press equipment, and 
samples were taken from them in the prescribed manner.

Experiments have shown that fibers of different 
origin and maturity have different sorption properties. 

When studying the moisture absorption (sorption) 
properties of cotton, it has different moisture content 
under the same natural conditions.

The tensometric method was used to study the 
sorption properties of cotton fiber. Observations were 
made over a long period of time. Humidity was measured 
once a week under constant conditions.

The ability of water molecules to connect with the 
fiber mass also depends on the change in the properties of 
the fiber during moisture absorption. The curve obtained 
as a result of the study (Figure 2) describes the moisture 
absorption of the fiber in the equilibrium state at different 
relative humidity of the ambient air.

Figure 2. Absorption of moisture of different contents by fibers

If the value of humidity is below 15%, chemical 
bonding between water molecules and cotton occurs, and 
if it is 40-90%, adsorption bonding is manifested. When 
ⱷ = above 90%, moisture is absorbed by the fiber due to 
capillary forces. This conclusion was made on the basis 
of studying the electrical conductivity of one fiber using 
a steam meter and measuring its cross-sectional area.

A sharp change in indicators is observed 
at values of ⱷ = 15.4 % and 90 %. However, the 
chemical composition and structure of the fiber 
indicate that all forms of contact with moisture can 
occur simultaneously. Such curves obtained from 
other studies are presented in Figure 2.3. As a result of 
the conducted studies, it is confirmed that the curves 
obtained by E.N. Chernov are correct. [5; p. 18] 
Sorption of water vapor by fiber was studied both in 
vacuum and at atmospheric pressure. For this, a high-
vacuum device with a sorption balance with quartz 
spirals of the McBen balance type was used. The 
studies were conducted at a temperature of 25 °C at a 
relative humidity of 0 to 92 %.

A characteristic feature of the moisture 
absorption curves is that when the relative humidity of 
the air is 90-95 %, the humidity of the fiber does not 
exceed 16 %. Above, the hygroscopic humidity of the 
fiber, that is, the equilibrium humidity at relative air 
humidity ⱷ = 100 %. Further absorption of moisture 
can occur only in direct contact of the product with a 
liquid environment.
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Discussion

The moistening of raw cotton and cotton fiber  
is a critical process in the textile industry, directly 
influencing fiber quality, machine performance, and 
production efficiency. Historically, traditional methods 
of moisture control have been manual and prone to 
inefficiencies such as inconsistent moisture distribution, 
fiber damage, and increased energy consumption. With 
the advancement of technology, the introduction of 
Moisture Control Algorithms (MCAs) has emerged as a 
solution to many of these persistent issues. This discussion 
focuses on how MCAs address the key problems in the 
moistening process and their transformative impact on 
cotton processing.

1. Real-Time Moisture Monitoring and 
Consistency Improvement: One of the most significant 
challenges in the cotton moistening process is the 
uneven distribution of moisture across fibers, leading 
to quality degradation. Traditional methods, such as 
manual monitoring and spray humidification, often fail 
to provide uniform moisture levels, which can result in 
fiber brittleness, swelling, or excessive microbial growth.

Moisture Control Algorithms solve this problem 
by enabling real-time moisture monitoring. MCAs use 
sensor networks that constantly track moisture content 
in raw cotton and cotton fibers. Infrared, capacitive, or 
microwave sensors embedded in the production line 
measure the moisture content at various stages, providing 
continuous data feedback to the control system.

By processing this data, MCAs automatically 
adjust the humidification system, ensuring a uniform 
distribution of moisture throughout the fiber. This not 
only reduces moisture variability but also improves 
fiber quality by maintaining an optimal moisture level, 
eliminating the risks associated with both under- and 
over-moistening. Inconsistent moisture application—
previously a major issue in cotton processing—has been 
significantly reduced through these automated systems.

2. Prevention of Fiber Damage: Excessive 
moisture leads to fiber damage, swelling, and weakening, 
which negatively affects the downstream processing 
of cotton. Over-moistening also causes mechanical 
malfunctions, which disrupt production and increase 
maintenance costs.

MCAs tackle this issue by integrating automated 
feedback loops that control the moisture application 
process with precision. The system can detect when 
the moisture content approaches the upper or lower 
thresholds and immediately adjust humidification rates to 
avoid excess. This automated control minimizes human 
intervention, reducing the risk of human error in setting 
moisture levels.

Furthermore, MCAs can be programmed to 
account for the variability in cotton fibers due to 
environmental changes such as ambient humidity and 
temperature. By adapting to these real-time fluctuations, 
MCAs prevent fiber degradation that typically arises from 

improper moisture levels. This dynamic control ensures 
that fibers retain their integrity and strength throughout 
the processing stages, enhancing the overall quality of 
the final product.

3. Optimization of Energy Use and Reduction 
in Waste: Traditional moisture control systems are 
known for their inefficient use of resources, often over-
humidifying or over-drying cotton, leading to wasted 
energy and water. In cotton processing plants, maintaining 
the balance between adequate moistening and efficient 
resource use is critical for economic sustainability.

The use of predictive models in MCAs is a game 
changer in optimizing energy consumption. By analyzing 
historical data and predicting moisture levels based on 
environmental factors, MCAs can forecast the necessary 
amount of humidification required at different stages of 
production. This predictive capability prevents overuse 
of humidification systems, reducing energy costs and 
improving the overall environmental sustainability of the 
process.

For instance, ultrasonic or evaporative 
humidification systems, controlled by MCAs, can be 
adjusted based on the real-time needs of the cotton fibers. 
These systems require significantly less energy compared 
to steam-based methods, which rely on higher energy 
inputs. Consequently, MCAs have led to more efficient 
and sustainable cotton production practices by reducing 
both water consumption and energy waste.

4. Improved Production Efficiency and Redu-
ced Downtime: Production downtime due to moisture-
related machine malfunctions or fiber inconsistencies  
is a frequent problem in cotton processing. Manual 
moisture control systems are often reactive, leading 
to delayed adjustments and prolonged production 
stoppages.

MCAs enhance production efficiency by providing 
automated, proactive adjustments. When moisture levels 
fluctuate unexpectedly, the system can react in real time, 
preventing potential machine malfunctions. This leads to 
fewer breakdowns and minimizes the need for manual 
interventions.

Additionally, MCAs can integrate with predictive 
maintenance systems, which foresee potential moisture-
related problems before they escalate. This capability 
reduces downtime, as issues are addressed before they 
cause significant disruptions to production. The result is 
a smoother production process with fewer interruptions, 
contributing to higher throughput and better utilization 
of resources.

5. Scalability and Adaptability in Various 
Cotton Processing Environments: One of the most 
notable benefits of MCAs is their scalability and 
adaptability to different cotton processing environments. 
While advanced humidification techniques are often 
cost-prohibitive for smaller operations, MCAs offer a 
flexible solution that can be tailored to the specific needs 
of any production facility, regardless of its size.
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For larger, industrial-scale operations, MCAs 
provide the advantage of seamless integration with 
existing production lines, offering comprehensive control 
over complex processes. For smaller, more traditional 
operations, the algorithm can be scaled down to meet 
their more basic requirements, providing precise moisture 
control without the need for significant infrastructure 
changes. This adaptability makes MCAs accessible to a 
wide range of cotton producers, helping them optimize 
their processes without the need for extensive capital 
investments.

6. Challenges in Implementation: While MCAs 
provide numerous benefits, several challenges persist. 
Initial costs for sensor networks, algorithmic systems, 
and integration with existing processing lines remain 
a significant barrier to adoption, particularly in regions 
with limited resources. Training personnel to operate and 
maintain these advanced systems is another hurdle, as 
many cotton processing facilities may lack the expertise 
needed to implement MCAs effectively.

Moreover, the precision of MCAs depends 
heavily on the quality of sensor data. In environments 
with high variability in fiber properties or external 
conditions, sensor accuracy may diminish, leading to less 
effective moisture control. To address these challenges, 
further innovation is required in the development of low-
cost, robust sensor technologies, as well as user-friendly 
interfaces that can be easily integrated into existing 
processing infrastructures.

7. Future Prospects and Innovations: The future 
of MCAs in cotton processing is promising, with several 
avenues for innovation. Machine learning and artificial 
intelligence (AI) are poised to enhance the predictive 
capabilities of moisture control systems, enabling 
algorithms to learn from vast datasets and anticipate 
moisture fluctuations with even greater precision. This 
would further minimize fiber damage, reduce energy 
consumption, and optimize resource use.

Additionally, the integration of MCAs with 
the Industrial Internet of Things (IIoT) is likely to 
revolutionize cotton processing. By connecting sensor 
networks, humidification systems, and production line 
data to centralized control platforms, MCAs could enable 
more holistic and efficient management of the entire 

cotton production process. The result would be a highly 
automated, self-optimizing system capable of respon-
ding dynamically to changes in both internal production 
parameters and external environmental conditions.

Conclusion

The application of Moisture Control Algorithms 
(MCAs) has transformed the way raw cotton and cotton 
fibers are moistened in the textile industry. Through 
real-time monitoring, automated feedback loops, and 
predictive capabilities, MCAs address many of the 
traditional challenges associated with the moistening 
process, including inconsistent moisture distribution, 
fiber damage, and inefficiencies in energy and resource 
use. While the implementation of MCAs comes with 
challenges, particularly in terms of cost and technical 
expertise, the potential benefits in terms of fiber quality, 
production efficiency, and sustainability are substantial. 
As technology continues to evolve, MCAs will play 
an increasingly important role in optimizing cotton 
processing for a more efficient and sustainable future.

The implementation of Moisture Control 
Algorithms (MCAs) has significantly improved the 
cotton processing industry by addressing key challenges 
such as uneven moisture distribution, fiber damage, and 
inefficient resource use. Through the use of real-time 
monitoring, automated feedback systems, and predictive 
models, MCAs ensure a more consistent and controlled 
moistening process. This results in improved fiber 
quality, optimized energy consumption, and enhanced 
production efficiency.

Despite their benefits, challenges such as high 
initial costs, the need for sensor accuracy, and operator 
training still exist. However, with the continuous 
evolution of machine learning and IoT integration, MCAs 
are expected to become even more effective, driving the 
future of cotton processing toward greater sustainability 
and efficiency.

In summary, MCAs represent a transformative 
approach to overcoming the longstanding problems of 
moistening raw cotton and cotton fibers, paving the way 
for innovation and higher-quality cotton products in the 
textile industry.
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ОРТИКОВ З.У.

ПРОБЛЕМЫ ПРОЦЕССА УВЛАЖНЕНИЯ ХЛОПКА-СЫРЬЯ И ХЛОПКОВОГО 
ВОЛОКНА. ПРОБЛЕМЫ ПРОЦЕССА УВЛАЖНЕНИЯ ХЛОПКОВОГО ВОЛОКНА

Кафедра компьютерного инжиниринга Андижанского государственного университета
Андижан, Республика Узбекистан

Увлажнение хлопка-сырца и хлопкового волокна является критическим этапом в процессе 
производства текстиля, существенно влияющим на качество конечного продукта. Однако достижение 
оптимального содержания влаги представляет собой многочисленные проблемы. Одной из основных проблем 
является неравномерное распределение влаги во время обработки, что может привести к изменениям 
прочности и качества волокна. Неправильное применение воды или методов увлажнения часто приводит к 
усадке волокна, снижению долговечности и повышенному загрязнению. Кроме того, контроль температуры 
и влажности играет жизненно важную роль в предотвращении пересушивания или чрезмерного удержания 
влаги, оба из которых могут отрицательно повлиять на свойства прядения и обработки хлопковых волокон. 
Технологические ограничения в сочетании со сложностью точного контроля уровня влажности приводят 
к неэффективности в хлопкоперерабатывающей промышленности. Исследования также показали, 
что неправильное регулирование влажности может привести к снижению эффективности работы 
оборудования, увеличению потребления энергии и повышению вероятности повреждения волокна во время 
транспортировки и хранения. Поэтому для решения этих проблем требуются достижения в технологиях 
контроля влажности и разработка стандартизированных процедур для обеспечения постоянного и 
высококачественного производства хлопкового волокна.

Ключевые слова: влажность, переработка хлопка-сырца, качество волокна, поглощение влаги 
хлопком, методы увлажнения, процесс сушки, распределение влаги, прочность волокна, свойства 
хлопкового волокна, контроль температуры, восстановление влажности, обработка хлопка, регулирование  
влажности, эффективность обработки, усадка волокна, качество хлопкового ворса, смачивающие агенты, 
мониторинг влажности, кондиционирование хлопка, системы контроля влажности
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