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Abstract

In the modern world, the concept of "comfort™ of clothing is inextricably linked with the safety
of the product, because ensuring optimal indicators of properties that characterize the
comfortable state of the body, reflects its normal functioning. It should be noted that the design
developments took into account those ergonomic requirements that are set out in the regulatory
and technical documentation, but now the question is raised about the design and creation of
such industrial products and the subject environment, when using which human activity
becomes optimal, i.e. while ensuring high efficiency of activity, harm to the physical health
of a person will not be caused. This concept is closely related to the term “comfort”, which
consists of psychological and physiological aspects. For moral satisfaction, clothing must
correspond to aesthetic preferences, which will change depending on the age group of
children, which is associated with psychological crises. It should be noted that the concept of
"comfort™ is complex and reflects the state of the comfort of the body from a subjective point
of view, which is based on a sense of satisfaction when using clothes. Psycho-emotional and
physical comfort are closely related and form a single whole. This is of particular importance
for children. Physical discomfort can affect both the still unformed psyche and development,
and the health of the child. that the concept of “comfort” is complex and reflects the state of
the comfort of the body from a subjective point of view, which is based on a sense of
satisfaction when using clothes. Psycho-emotional and physical comfort are closely related
and form a single whole. This is of particular importance for children. Physical discomfort can
affect both the still unformed psyche and development, and the health of the child. that the
concept of "comfort” is complex and reflects the state of the comfort of the body from a
subjective point of view, which is based on a sense of satisfaction when using clothes. Psycho-
emotional and physical comfort are closely related and form a single whole. This is of
particular importance for children. Physical discomfort can affect both the still unformed
psyche and development, and the health of the child.

At the moment, there is no direct assessment of the comfort of clothing and underwear
microclimate, as well as an assessment methodology. Only an indirect assessment based on
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hygienic indicators is used. Finding a correlation between the indicators and their full
calculation is a rather laborious procedure and does not guarantee an objective assessment of
the comfort of the microclimate of the underwear space.

It should be noted that the indicators of hygienic properties separately do not characterize the
comfort of the underwear microclimate of the material packages.

There are no criteria for assessing the microclimate of the underwear space, depending on the
number and composition of clothing layers, taking into account the requirements of regulatory
and technical documentation.

Clothing performs many different functions: barrier, protection, creating a special
microclimate between the body and the environment (Figure 1.), And also must satisfy
aesthetic needs, while remaining comfortable.

Skin

Figure 1. Clothes in the system "man - clothes - environment", where Skin - skin; W, T -
underwear space; h is the thickness of the clothes; Air - environment

The variety of clothing, its composition, structure and combination of layers expand and at the
same time complicates the choice. A wide range of children's clothing is presented on the
modern market. By purpose, clothing is divided into household, sports and national. Among
the household, in turn, one can single out home, everyday, formal clothes and uniforms.
Clothing also differs in the way it is worn. Shoulder clothing includes a T-shirt, blouse,
sweater, cardigan, sweatshirt, long sleeve, shirt, raincoat, jacket, jacket, coat, short coat,
romper, vest, dress, overalls, etc. Pants, skirts, shorts, breeches, swimming trunks, underpants,
etc. are classified as belt clothes.

Combinations of things make up sets, such as pyjamas, a suit, a trouser set, a bathing suit, etc.
[1-4].

In addition to a wide range of children's clothing, various brands produce children's clothing
on the market. Here are some of them: Acoola, Adidas Kids, Angel's Face, Antilopa, Armani
Junior, ASK Enquired, Beba Kids, Bonprix.ru, Brandshop, Button Blue, Canoe, Carnevale,
Choupette, Crockid, Dal Lago, David Charles, De Salitto, DPAM, Etsy, Farfetch, Five Kids
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Store, Gallucci, Gap Kids, Gulliver, Happy Step, H&M, Jacadi, Kanz, Kid Rocks, Kissy
Kissy, Lamoda, Lapin House, La Redoute, LC Waikiki, Little Pushkin, Mango, Monnalisa,
Mothercare, Next, Orby, Original Marines, Pelican, Petit Bateau, Play Today, Quelle, Reima,
Revolve, Sela, Silver Spoon, Stilnyashka, Street Beat, Sunuva, Sweet Berry, Tartine et
Chocolat, Tictail, Twinset, Uniglo, Vitacci, Wildberries, Zara, | will be a mother, Children,
Children's world, Daughters-Sons, Empire of childhood, Kapika,

Depending on the season, there are summer, winter, demi-season and all-weather clothes. The
seasonality of clothes reflects not only the year intended for wear but also the degree of
protection from the cold. Thus, winter and demi-season clothing are aimed at keeping warm
and protecting against wind and precipitation. Depending on climatic conditions and
temperature conditions, the degree of protection from the cold will differ [10-14]. This can be
achieved in various ways, both by choosing outerwear and by a competent combination of
layers in a clothing package [15-21]. However, information about the temperature at which
the product should be used is not on the labels of children's clothing, which could significantly
affect the choice when buying. The task of summer clothing is to provide ventilation that
prevents overheating, remove excess moisture and, if possible, cools.

Summer clothes are subject to higher requirements due to skin contact. However, maintaining
comfort in winter and demi-season clothing is an equally important aspect, which,
unfortunately, is not reflected in the regulatory and technical documentation [20-23].
Children's clothing is made from various materials depending on the purpose, season, and age.
Clothing is made from fabrics of various weaves (twill, crepe, etc.), knitted fabrics, non-woven
materials, film and complex materials, as well as from leather and fur, and clothing also has a
different fibrous composition.

A large share of the market for children's clothing for preschool age is occupied by textile
materials made from natural fibres [24-25]. Cotton is the most popular [27] natural fibre.
Cotton has good hygienic properties [17], high in strength and is hypoallergenic.

Trousers are produced with 10% polyester fibres or 5% elastin content [9]. “The second type
of plant fibre in importance is flax” [26].

However, for the manufacture of children's clothing, textile materials from linen are rarely
used, due to the high cost relative to cotton and the high degree of turnover.

Textile materials made from wool fibres are not so popular, due to the likelihood of allergies,
materials containing wool fibres can cause unpleasant tactile sensations. Therefore, mixed
fabrics are more often used, which have better characteristics compared to pure wool [26].
To improve the properties of materials, mankind has come to the development of synthetic
fibres. Most of all, the development of sports and extreme sports clothing has succeeded in
this area [15, 25]. the main task is to retain heat and remove moisture to maintain comfortable
conditions under the clothes microclimate, which directly affects human health and
performance. The same tasks are faced when creating children's clothing. In connection with
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the metabolism, higher than that of an adult, and the motor activity of children, these
developments were partially adopted by manufacturers involved in the production of
children’s clothing. According to the functional purpose, clothes are divided into the first,
second and third layers.

The first layer is "products that have direct contact with the user's skin™: linen - underwear and
bedding, hosiery, corsetry and bathing products, hats (summer), handkerchiefs and head
scarves, etc. [26-28].

Second layer garments are "articles having limited contact with the user's skin", such as
dresses, blouses, top shirts, trousers, skirts, suit dresses, sweaters, and jumpers, as well as
"unlined articles and articles in which the lining takes up less than 40 per cent of the area of
the top of the product (suits, trousers, skirts, jackets, jackets, vests, sundresses, semi-overalls,
overalls and other similar products” [27].

The clothes of the third layer, as a rule, are put on over the products of the second layer. These
are coats, short coats, jackets, raincoats, suits (lined) and other similar items [27].

The safety requirements for the third layer of clothing are the least stringent, so the use of new
materials in products related to the third layer has become more widespread (Figure 2).

The domestic polyester fibre market is growing by about 10% annually and the volume of
consumption has increased to 197 thousand tons in 2017. Today, the growing demand for
polyester fibre is provided mainly by imports (the share is more than 60%) [28-31].
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Figure 2. Structure of world consumption of fibrous raw materials
Among the range of outerwear presented in modern children's stores [31-33], most often there

are products made of synthetic materials (100% polyester fibre). Moreover, the lining material,
too, is often made of polyester fibres.
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Polyester fibres in the textile industry are widely used. They are produced as textured threads,
monofilaments, bulk format threads, etc. [32-35]. Due to their properties, polyester fibre
materials are used for the production of outerwear, insulation for shoes, winter jackets (for
example, synthetic winterizer), and toys.

Even though such materials are durable, wear-resistant, and easy to care for, they do not stretch
after washing, and dry quickly, at the same time they have increased rigidity, and poor
breathability and are highly electrified. Therefore, to compensate for the negative aspects of
the polyester fibre, it is combined with other fibres, such as cotton or viscose, which have
good hygroscopicity. The fabric from this combination is suitable for tailoring casual wear,
clothing for leisure and at home.

In the modern world, thanks to the development of industry and new technologies, the range
of materials for making clothes is very extensive. However, not all of them are suitable for the
manufacture of children's clothing due to the requirements of regulatory and technical
documentation.
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