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ABSTRACT 

In the process of making textiles, two distinct fiber types, polyester and Tencel, can be combined to produce materials 

with improved qualities. Polyester: Polyester is a synthetic material renowned for its resilience to wrinkling, strength, 

and excellent shape retention. Tencel (Lyocell): The term Tencel refers to a particular kind of Lyocell fiber that is 

derived from the wood pulp of trees, usually beeches or eucalyptus. It is renowned for being pliable, soft, and capable 

of wicking away moisture. Because it is made with a closed-loop technique that reduces environmental impact and is 

obtained from sustainable sources, Tencel is frequently recognized for being environmentally friendly. PolyTencel 

fabric, a blend of polyester and Tencel fibers, has garnered attention in the textile industry for its sustainable properties 

and versatile applications. This study delves into the characteristics and performance of PolyTencel fiber to produce 

interlock structures: pique and plating. The pique structure, renowned for its raised patterns and breathability, is 

examined for its suitability in PolyTencel blends. Analysis focuses on the fabric's texture, moisture management, and 

thermal regulation properties, evaluating its potential in school uniforms, active wear, casual wear, and upholstery. 

Conversely, the plating structure, characterized by its double-faced construction, presents unique opportunities for 

Polytencel blends. The study investigates the fabric's drape, durability, and color vibrancy, exploring its potential in 

creating reversible garments, interior decor, and technical textiles. 
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1. INTRODUCTION 

 The purpose of this study is to investigate the properties and functionality of PolyTencel fabric in two different 

structures, plating and pique, with an emphasis on its applicability to school uniforms. In addition to serving as a 

marker of identity, school uniforms have a significant role in the learning environment by affecting students' 

comfort and self-assurance. Innovative textile blends like PolyTencel have become attractive possibilities as 

schools consider performance and sustainability more and more when choosing their uniforms. A blend of 
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polyester and Tencel fibers, PolyTencel is an appealing option for school uniform fabric because it provides a 

special blend of softness, durability, and environmental friendliness [1]. In this work, we examine the properties 

and functionality of PolyTencel fabric in two different configurations: plating and pique, with an emphasis on its 

applicability. The pique structure offers a chance to improve comfort and moisture management in school clothes 

because of its rough surface and breathability. We intend to assess PolyTencel fabric's suitability for school 

uniforms in terms of comfort, care, and durability by looking at it in the pique structure. On the other hand, the 

plating structure has a distinct aesthetic appeal and is adaptable, which makes it ideal for designing school uniforms 

that are visually striking [2]. We aim to evaluate the drape, color vibrancy, and durability of the PolyTencel fabric 

used in the plating structure, taking into account its suitability for both formal and casual uniform designs.  It's 

critical to comprehend the properties and functionality of PolyTencel fabric in these two different configurations 

as schools prioritize sustainability and performance more and more when selecting their uniforms. This study 

intends to assist educators, administrators, and uniform suppliers in making decisions that are in line with their 

sustainability goals and guarantee the comfort and pleasure of students by offering insights into its suitability for 

school uniforms. This study also adds to the larger conversation on textile materials in education by highlighting 

the value of novel mixes like PolyTencel in encouraging environmentally friendly behaviours and improving 

student wellbeing [3]. The "best" structure for PolyTencel school uniform fabric will vary depending on a number 

of criteria, such as the particular needs of the educational institution, student comfort, durability, and personal 

style. There are clear benefits to both pique and plating structures, and the decision between them should be made 

after carefully weighing each one's traits and functionality in relation to school uniforms.  In the end, the decision 

on PolyTencel school uniform fabric's pique or plating structures should be made after giving considerable thought 

to the unique requirements and references of the educational setting and the intended harmony between 

sustainability, aesthetics, and usefulness [4]. This study aims to advance knowledge of the properties and 

functionality of PolyTencel fabric in various school uniform fabric structures through a thorough review of the 

literature. By doing so, it will provide educators, administrators, and uniform suppliers with important information 

they can use to make decisions about performance-driven and sustainable uniform solutions [5]. 

2. POLYESTER FIBER 

 Because of its affordability, resilience, and adaptability, polyester fiber is one of the 

Synthetic fibers used in the textile industry the most. 

 

2.1 PROPERTIES OF POLYESTER FIBER 

 A number of important characteristics of polyester fiber make it appealing for use in a variety of applications. 

These consist of superior abrasion resistance, high strength, and dimensional stability. Polyester is also renowned for 

drying quickly, which makes it a good material for outdoor and sportswear [6].  

2.2 APPLICATIONS OF POLYESTER FIBER 

 In the textile business, polyester fiber is widely used in everything from home and clothing textiles to technical 

and industrial textiles. It is frequently utilized in carpets, upholstery, curtains, and other home decor products in addition 
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to clothing including shirts, dresses, and pants. Furthermore, polyester is appropriate for performance and outdoor 

clothing due to its moisture-wicking and thermal-insulating qualities [7]. 

3. POLYESTER COOLTEX FABRICS 

Synthetic fibers like polyester are renowned for their strength, ability to withstand wrinkles, and capacity to 

wick away moisture. Generally speaking, "Cooltex" refers to a kind of polyester fabric that is intended to provide 

breathability and moisture control, making it appropriate for use in sportswear and activewear applications where 

comfort and moisture control are crucial [8]. The ability of polyester Cooltex fabrics to offer comfort and cooling 

qualities in a variety of textile applications has drawn a lot of attention in recent years. The purpose of this review of 

the literature is to investigate the advancements, uses, and research of polyester Cooltex fabrics, with a special emphasis 

on the "150 Linear" variety [9].  

3.1 COOLING MECHANISMS IN POLYESTER FABRICS 

Polypropylene Cooltex materials improve cooling performance by utilizing cutting-edge textile technology. 

These materials frequently have moisture-wicking qualities that enable perspiration to swiftly escape the skin's surface 

and aid in cooling. Furthermore, certain Cooltex textiles might have microfiber structures or unique coatings that 

improve breathability and heat dissipation [10].  

3.2 PROPERTIES AND PERFORMANCE 

Studies have shown how well polyester Cooltex textiles control body temperature and enhance wearer comfort, 

especially in hot and humid conditions and during strenuous activity. These fabrics are perfect for athletics, activewear, 

and outdoor clothing because of their superior moisture management, quick drying times, and lightweight design [11].  

3.3APPLICATIONS AND INDUSTRIES 

Polypropylene numerous industries, including sports and fitness, outdoor enjoyment, and occupational safety, 

use Cooltex materials. In athletics, leisure wear, protective gear, and medical textiles, where temperature control and 

moisture management are essential for the comfort and functionality of the wearer, these materials are frequently 

utilized [12]. 

3.4  FUTURE DIRECTIONS AND CHALLENGES 

Although polyester Cooltex fabrics provide notable advantages in terms of comfort and cooling, research is still 

being done to enhance their performance, sustainability, and adaptability [13]. Creating environmentally friendly 

production methods, investigating cutting-edge cooling techniques, and resolving durability and longevity issues in 

demanding applications are among of the challenges. 

4 TENCEL 

Tencel, also known as Lyocell, is a type of cellulose fiber made from wood pulp, primarily eucalyptus trees. It 

has received a lot of attention in the textile industry because of its durability, softness, and adaptability [14].  

4.1  PROPERTIES 

Softness: Tencel is well known for having a smooth, silky texture that is sometimes likened to that of cotton or 

silk.  

Moisture Absorption: It is pleasant to wear in a variety of climates due to its exceptional moisture absorption 

qualities.  
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Breathability: Tencel breathes extremely well, improving airflow and controlling body temperature.  

Strength: Tencel fibers are very robust for such a soft material, which adds to the fabric's longevity when used 

to make garments.  

Biodegradability: Tencel decomposes naturally, making it a sustainable substitute for synthetic fibers like 

polyester.  

 4.2 USES 

Apparel: Tincel’s softness and drape make it a popular fabric for shirts, skirts, and denim jackets.  

Home Textiles: It adds comfort and sustainability to linens, towels, and upholstery materials.  

Unwoven Applications: Nonwoven Applications: Because of their absorbency and biodegradability, Tencel 

fibers are being used more and more in nonwoven products including wipes, medical dressings, and hygiene 

products. 

 4.3ENVIRONMENTAL IMPACT 

Sustainability: Tencel's closed-loop production method, low environmental effect, and utilization of renewable 

raw materials make it a sustainable fiber.  

Decreased Water Usage: Tencel is a more water-efficient option because its manufacture uses a lot less water 

than that of cotton.  

Chemical Usage: While solvent spinning is a more environmentally benign process than other spinning 

techniques, there are still questions about the chemicals used in Tencel manufacture, which emphasizes the 

significance of recycling and waste management.  

 5 POLYTENCEL FABRIC 

The textile industry has come to recognize PolyTencel fabric, which is a combination of polyester (cooltex 150 

denier) and Tencel fibers (40s count), for its sustainable qualities and adaptability. It is imperative for schools to make 

informed decisions regarding their uniform selections by comprehending the properties and functionality of PolyTencel 

fabric in various configurations, since schools are placing a greater emphasis on sustainability. This analysis of the 

literature examines the work that has already been done on PolyTencel fabric for school uniform applications in two 

different structures: pique and plating [16]
. 

5.1 PRODUCTION PROCESS 

Usually, blending is used to create PolyTencel fabric, which involves spinning or weaving polyester and Tencel 

fibers together. Depending on the desired qualities of the finished fabric, the ratios of each fiber can change. To 

guarantee even distribution and the best possible performance from the mix, various procedures including carding, 

spinning, or air-jet spinning may be used throughout the blending process [17]. 

5.2 PROPERTIES 

Softness and Comfort: PolyTencel fabric feels good on the skin because it carries over the softness and comfort 

of Tencel fibers.  

Durability: The fabric's resistance to abrasion and stretching is improved by the addition of polyester fibers, which 

also increases the fabric's strength and durability.  
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Moisture management: PolyTencel fabric is ideal for active and outdoor wear since polyester fibers speed up 

drying and moisture evaporation while Tencel fibers provide superior moisture absorption and wicking qualities.  

Wrinkle Resistance: Compared to pure Tencel fabrics, fabrics made with a blend of polyester and Tencel fibers 

may be more wrinkle-resistant, requiring less ironing and upkeep.  

Versatility: PolyTencel fabric offers a versatile material appropriate for a range of applications in fashion, home 

textiles, and technical textiles by combining the advantages of natural and synthetic fibers.  

5.3 APPLICATIONS 

Clothes: PolyTencel fabric offers a blend of comfort, toughness, and functionality and is frequently utilized in a 

variety of clothing items, including dresses, shirts, pants, and sportswear.  

Home Textiles: It is also used to provide softness and ease of care in beds, curtains, and upholstery fabrics.  

Technical Textiles: PolyTencel fabric's capacity to control moisture and its resilience render it appropriate for use 

in a variety of technical applications, including work wear, outdoor apparel, and healthcare textiles.  

5.4 ADVANTAGES 

Enhanced Performance: Compared to either fiber alone, PolyTencel fabric offers better performance qualities by 

combining the greatest qualities of both polyester and Tencel fibers. 

Sustainability: Although polyester is a synthetic material, PolyTencel fabric's Tencel fiber content enhances its 

sustainability profile and makes it a more environmentally friendly choice than traditional synthetic fabrics.  

Consumer Appeal: Eco-conscious consumers looking for sustainable yet useful textile items are drawn to 

PolyTencel fabric because of its softness, comfort, and performance.  

 

6 INTERLOCK KNITTING 

A specialized knitting method called interlock knitting is employed in the textile industry to produce textiles 

with distinctive qualities and traits. Interlock knitting creates a double-layered fabric that is thicker, more stable, and 

less likely to curl at the edges than single jersey or rib knits [18].  

6.1 PROPERTIES 

Thickness and Density: Because interlock knit textiles are double-layered, they are denser and thicker than single 

jersey fabrics, which makes them appropriate for applications that call for insulation and warmth. 

Stability and Reversibility: Interlock knits have an interlocking structure that gives them more resilience and 

keeps the edges from curling, making the fabric reversible and shape-retaining over time. 

Stretch and Recovery: Because of their superior stretch and recovery qualities, interlock textiles provide a snug 

fit and flexibility of movement without becoming saggy or losing their shape. 

Breathability: Interlock knits are suited for a variety of sports and climates because they can be made to breathe 

even though they are thick by choosing the right yarns and stitch patterns. 

6.2 APPLICATIONS 

Apparel: Because of its softness, comfort, and stretch qualities, interlock knitted textiles are frequently used in 

clothing applications such as t-shirts, polo shirts, dresses, skirts, and active wear. 
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Undergarments: Interlock fabrics are perfect for intimate wear and undergarments because of their smooth surface 

and reversible nature, which ensure a seamless and pleasant fit. 

Home Textiles: Because they are durable and adaptable, interlock knits are often used in home textiles like towels, 

beds, blankets, and upholstery materials. 

Technical Textiles: Interlock knitting is used not just in typical textile applications but also in technical textiles 

where stability, stretch, and durability are critical, such as medical compression garments, industrial fabrics, and 

car interiors. 

7 PIQUE STRUCTURE 

Because of its improved breathability and moisture-wicking qualities, the pique structure is a good choice for 

school uniforms where comfort is key. A performance test of PolyTencel fabric in the pique structure with an emphasis 

on the fabric's suitability for daily wear in school contexts and its durability. Their research offers insightful information 

about the properties of PolyTencel fabric's performance in the pique structure. In knitting, the term "pique structures" 

describes a particular kind of textured fabric with raised geometric designs. The purpose of this study of the literature 

is to present an overview of the theories, techniques, and research that have been done on pique structures in knitting 

[18].  

 7.1 PROPERTIES AND PERFORMANCE  

Pique fabrics offer distinct performance attributes, such as improved ventilation, absorption of moisture, and 

aesthetic appeal. The fabric's textured surface gives it depth and dimension, which makes it ideal for a variety of uses, 

including home textiles, upholstery, and sportswear. Moreover, the elevated patterns may offer more cushioning and 

insulation.  

7.2 USES AND SECTORS 

Applications for pique structures are found in many different industries, such as interior design, car upholstery, 

and fashion and apparel. The use of pique textiles in fashion used for casual wear, skirts, and polo shirts; the textured 

surface lends refinement and interest. Pique is a fabric used in upholstery, towels, and beds for home textiles that has 

both practical and decorative uses [14]. 

 7.3 ADVANTAGES 

Breathability: The pique structure of PolyTencel fabric produces a textured, raised-pattern surface that improves 

ventilation. Better air circulation is made possible by this, keeping kids cool and comfortable especially in warm 

weather and during vigorous activity. 

Moisture-Wicking Properties: Excellent moisture-wicking qualities of PolyTencel fabric in pique structure move 

perspiration away from the body and speed up its evaporation. This lessens pain brought on by moisture buildup 

and keeps students dry. 

Durability: PolyTencel fabric's piqué structure increases its tensile strength and resistance to abrasion, stretching, 

and pilling. This guarantees that despite frequent washings and wears, school uniforms retain their quality and 

beauty. 

Softness and Comfort: PolyTencel fabric with pique structure is strong and long-lasting, yet it feels silky and 

pleasant on the skin. Because of its smooth texture, which reduces irritation, the cloth is appropriate for extended 

wear during the school day. 
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Versatility: For school uniforms, PolyTencel cloth with pique structure offers a variety of design options. Its 

unique textured appearance may be effortlessly adapted to fit a variety of garment styles. 

Easy Care: The PolyTencel fabric used in the Pique structure requires very little upkeep and is quite easy to care 

for. It is less likely to require specific laundering instructions because it is machine washable and keeps its color 

and form even after several washings. 

 8 PLATING STRUCTURE 

Knitting a cloth with distinct layers is possible by using the plating technique, which involves knitting two 

different yarns together. This process, which improves warmth, durability, and aesthetic appeal, has important 

ramifications for the textile industry [53]. The purpose of this study of the literature is to give a broad overview of the 

theories, practices, and research that have been done on knitted plating structures [16]. 

8.1 PERFORMANCE AND PROPERTIES: 

Compared to single-knit fabrics, plated fabrics have distinct performance traits. The blending of various yarns 

improves qualities including elasticity, warmth, durability, and moisture control. Plate structures can be customized to 

fulfil particular performance needs for a range of applications, such as technical textiles, outerwear, and activewear [17]. 

8.2 APPLICATIONS AND INDUSTRIES: 

Plating structures are used in many different industries, including as aerospace, automotive, and fashion and 

textile. Designers in the fashion business use plating processes to produce clothing that has unique textures and visual 

effects. The practical qualities of plated fabrics, like heat insulation and abrasion resistance, are advantageous to 

technical textiles [19]. 

8.3 ADVANTAGES 

Aesthetic Versatility: Different colors, textures, or patterns can be incorporated into the plating structure to create 

distinct design options on both sides of the cloth. This makes it possible for designers to produce inventive and 

aesthetically pleasing school uniforms that capture the spirit and identity of the learning environment. 

Reversible Designs: The ability to use both sides of the fabric in reversible clothing designs is made possible by 

plating structure. With this, kids can move between different uniform styles or colors without having to wear 

numerous outfits, which is a practical benefit for school uniforms. 

Drape and Comfort: The outstanding drape and fluidity of PolyTencel fabric in the plating structure contributes 

to the overall comfort of school uniforms. For students of all sizes, the fabric fits beautifully and flows over the 

body in a comfortable manner. 

Durability: School uniforms can resist frequent washings and wears thanks to the exceptional durability of 

PolyTencel fabric, which has a pleasant and sumptuous feel. This durability is necessary to lower the frequency of 

replacements, which increases cost-effectiveness. 

Environmental Sustainability: School uniforms made of PolyTencel fabric are eco-friendly since it is made of 

sustainable fibers from carefully managed forests. The use of PolyTencel fabric in plating framework encourages 

pupils to be environmentally mindful and is in line with school sustainability efforts. 
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9 FABRIC USED FOR SCHOOL UNIFORM: 

Students that wear school uniforms are more likely to be disciplined, cohesive, and self-aware. The fabric 

selection for school uniforms is quite important, taking into account things like cost-effectiveness, comfort, durability, 

and ease of care. [20] 

9.1 COTTON: 

Cotton's softness, breathability, and hypoallergenic qualities make it a popular fabric choice for school uniforms. 

Students can keep cool and comfortable all day long because to the comfort of cotton materials [64]. Cotton is also 

excellent for daily use in school settings because it is rather easy to maintain and can tolerate many washings.  

9.2 POLYESTER-COTTON BLENDS: 

Blends of polyester and cotton combine the robustness and resistance to wrinkles of polyester with the inherent 

comfort of cotton. When compared to materials made entirely of cotton, these blends offer improved durability, color 

retention, and form retention. Blends of polyester and cotton are frequently used for school uniforms that need to be 

more durable and low maintenance. 

9.3 POLYESTER: 

Polyester materials are renowned for their strength, ability to dry quickly, and resistance to fading and wrinkling. 

Because polyester uniforms are simple to clean and care for, they are a good choice for schools with stringent uniform 

requirements or little funding for laundry facilities. But compared to natural fibers like cotton, polyester might not 

provide the same level of breathability and comfort. 

 

9.4 POLYESTER-WOOL BLENDS: 

Blends of polyester and wool combine the warmth and insulation of wool with the durability of polyester. These 

mixes are appropriate for use in winter or in colder climates when worn with school uniforms. Blends of polyester and 

wool provide superior insulation and moisture-wicking qualities, keeping student’s toasty warm even in cold weather 

[20].  

CONCLUSION 

 The combination of Polytencel fabric used for school uniform in different structure, after a thorough 

examination of PolyTencel fabric with its properties and application of two distinct structures, namely pique and 

plaiting, for school uniforms, it is evident that both options offer unique advantages. Pique fabric showcases excellent 

durability, comfort, and a professional appearance due to its distinctive texture, making it a popular choice for school 

uniforms. On the other hand, plaiting provides versatility in design and texture, offering customization options to meet 

various reference and requirements. Ultimately, the selection between pique and plaiting should be based on factors 

such as the specific needs of the school, budget considerations, and desired aesthetic outcomes. 
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