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IMPROVEMENT OF AESTHETIC AND ERGONOMIC INDICATORS
IN HEATED CLOTHING BASED ON A COMPARATIVE ANALYSIS
OF ANALOGUES

The article presents a comprehensive analysis of the practical experience in manufacturing heated clothing by
various brands and examines their product range in detail. It focuses on technological aspects as well as aesthetic
and ergonomic characteristics that influence consumer satisfaction. Comparative tables of foreign and Ukrainian
analogues were created to evaluate features such as appearance, materials, fittings, and finishing, alongside
functional and design characteristics including ease of use, heating efficiency, durability, and adaptability to
different environmental conditions. This approach helped identify common features, differences, strengths, and
weaknesses among existing products. Special attention is given to design solutions that improve comfort, user
experience, and energy efficiency, including the placement of heating zones and intuitive control systems. In
addition, the study considers factors such as weight distribution, flexibility, and compatibility with layering, which
affect overall usability and comfort in various situations, from outdoor sports to everyday urban wear. Based on
this analysis, ways to address the shortcomings of existing products are proposed, leading to the development of an
improved prototype of a heated jacket. The new design combines modern aesthetic trends with enhanced ergonomic
properties, ensuring better thermal protection, even heat distribution, and increased comfort during prolonged
use. It also considers contemporary consumer preferences regarding style, versatility, and functionality, making
the jacket practical, efficient, and visually appealing. Overall, the study provides a framework for combining
functional performance, ergonomic improvements, and modern design in heated clothing, offering practical
recommendations for future product development, material selection, and enhanced user satisfaction.

Key words: heated clothing, smart technologies, smart textiles, innovations.

Jwkasn Hanpis, I[MamkeBnuy Kanuna. YIOCKOHAJJIEHHSA ECTETHYHHUX TA
EPTOHOMIYHHUX ITOKA3HHUKIB B 0531 3 IIIJIF'PIBOM HA OCHOBI ITIOPIBHAJIBHOT'O
AHAJII3Y AHAJOI'IB

Cmamms npedcmaegnie KOMIJIEKCHUL AHANI3 NPAKMUYHO020 00C8I0Y UpOoOHUYmMea 00s2y 3 nidiepieom
PIBHUMU OpeHOamMu ma 0emaibHo 00CAiONCYe ix acopmumenm npodykyii. Ilpudineno ysazy mexHonociunum
acnekmam, d MaxodiC eCmemudHuM i epeoOHOMIYHUM XAPAKMEPUCTNUKAM, AKI GNAUBAIOMb HA 3A00801€HHS
nompe6 cnoosicusaua. byno cmeopeno nopiensanbni maodauyi 3aKkOpOOHHUX A YKPAITHCOKUX AHAT0218 0151 OYIHKU
MAKUx Xapaxkmepucmux, K 308HIWHIL 6uena0, mamepianu, Qyprimypa ma obpobka, a maxoic yHKyioHarbHUX
| KOHCMPYKMUBHUX NAPAMEMPIB, BKIIOUHO 3 1e2KICMI0 BUKOPUCTANHS, epeKmUHicmio 00iepisy, 008208IUHICIIO
ma a0anmueHicmi0 00 pisHuUX ymoe excnayamayii. Taxuil nioxio 0036016 euAGUMU CRITbHI pUcl, 6IOMIHHOCMI,
nepesacu ma Hedoxiku icHylouux npoodykmis. Ocobausa yeaza Oyna npudileHa KOHCMPYKMUBHUM DilueHHAM,
Wo niosuwyioms Komgopm, 3pyuHiCmb BUKOPUCIIAHHA MA eHepeoeheKmugHiCms, 30Kpemd po3mauLy8anHIO
30H 0biepiey ma inmyimuenomy Kepyeanuio. Kpim moeo, docniodceno maxi ¢axmopu, K posnodil eacu,
CHYUKICMb MA CYMICHICIb 3 000AMKOBUMU WAPAMU 0052Y, WO NAUBAIOMDb HA 3A2AIbHY 3PYUHICMb | KoMopm
VY PI3HUX Ccumyayisx, 6i0 aKmueHo20 GIONOUUHKY HA CEIHCOMY NOGIMPI 00 NOBCAKOCHHO20 BUKOPUCTHAHHS
6 micmi. Ha ocro6i nposedenoco anaunizy 3anponoHO8AHO WISAXU VCYHEHHs HeOOAIKi8 ICHYIUUX aHano2ie,
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Wo 003601UN0 pO3pOOUMU NOKpawenuti npomomun upody. Hoeuil ousaiin no€oHye cyuacHi ecmemuumi
meHOeHyii 3 NOKpAUWeHUMU epeOHOMIYHUMU GIACMUBOCAMU, 3a0e3neyye Kpawjulli Meniosuti 3axucm,
PIGHOMIDHUIL PO3N0OIN menaa ma nidsuwjeHutl Kompopm nio uac mpusanroeo euxopucmauts. Bin makooc
8PAXOBYE CYUACHI YNOOOOAHHS CNONCUBAUIE WOO0 CMUNIO, YHIBEPCATbHOCII MA (DYHKYIOHATbHOCHI, POOasHU
KYPMKY RPAKMUYHON, ehEeKMUGHO ma npusabaueor. 3azanom O00CHIONCeHHS HAOAE PAMKU OJisi NOEOHAHHSL
@yukyionanvnoi npoOYKMuUGHOCMI, epeOHOMIYHUX YOOCKOHALEHb MA CYYACHO20 OUZAUHY V 8UPOOHUYMET 0052y
3 nidiepisoM, NPONOHYIOUU NPAKMUYHI PeKOMEeHOayii 015 N00AIbU020 PO3EUMKY NPOOYKYil, ubopy mamepianie

ma nioguujeHHs 3a0080JLeHOCIT KOPUCTYBAYIE..

Knrouosi cnosa: 0ose 3 nioiepisom, cmapmmexnonoeii, cmapmmexcmuib, iIHHOBaYi.

Introduction. In recent decades, innova-
tions in various industries, including the fash-
ion industry, have been rapidly introduced.
Smart technologies in clothing is an innova-
tive direction that combines modern techno-
logical solutions and textile materials to create
smart clothing that can respond to changes in
the environment and user needs [1]. One exam-
ple of using smart technologies is heated cloth-
ing. Such products are made from materials that
are integrated with carbon fibers, metal or film
heating elements, as well as polymer materi-
als. These elements ensure the maintenance of
body heat in cold environmental conditions, and
the heating temperature can be adjusted using
special buttons or through mobile applications,
which ensures special convenience and adapt-
ability to the individual needs of the user [2].

The first heated clothing was developed by
French scientists during the First World War,
they made flight suits with electric heating,
later the United States built its own prototypes
based on these models. It was a revolutionary
idea, but the execution left much to be desired.
The military historian Sweeting, in his book [3],
noted that the “electric suits” of 1918 consisted
mainly of a wire “harness” attached to the suits
and connected to copper heating pads on the
knees, shoulders, etc. These suits were notori-
ously unreliable, and there was often a short cir-
cuit during the flight. After World War II, Gen-
eral Electric produced more sophisticated heated
flight suits.

Heated clothing, most similar to modern pro-
totypes, was invented in the mid-70s in the USA
by Gordon Gerbing. By the 1980s, Gerbing was
selling its gear for motorcycle rallies, where
it proved extremely popular. Most of the early
heated motorcycle clothing worked by connect-
ing to the motorcycle itself [4]. But over the

past decade, battery technology has improved
significantly, and battery-powered equipment
has evolved in tandem. So, in addition to its
popularity in the motorcycle world, heated
clothing is widely used by construction workers
in cold climates, and is also gaining some popu-
larity in the world of sports and everyday life.

In this way, the integration of advanced tech-
nologies into clothing design opens up new
opportunities for creating an individual image
of the consumer and expressing personal iden-
tity through fashion [5]. Research in the field of
heated clothing is important from a practical and
aesthetic point of view and contributes to the
development of new technologies in the produc-
tion of fabrics and materials, as well as improv-
ing the design and construction of clothing. This
allows us to meet the needs of the modern con-
sumer, who is looking for not only functionality,
but also style. Innovative approaches to creating
heated clothing open up broad prospects for the
development of the fashion industry and provid-
ing users with a convenient, stylish and effective
way to protect themselves from the cold.

Materials and methods. The work uses the-
oretical and empirical research methods. At the
initial stage, an analysis of Internet sources was
conducted to identify foreign and Ukrainian
manufacturers of heated clothing. The official
websites of manufacturers and their product
range were analyzed to compile a complete list
of available samples of heated jackets and vests
for further research.

At the next stage, the method of compar-
ing selected samples according to aesthetic
and functional and design parameters was
applied. The comparison included an assess-
ment of appearance, materials, fittings, usabil-
ity, and heating efficiency. Using the induction
method, common and distinctive features of

107



ISSN 2786-5886 (Print), ISSN 2786-5894 (Online)

heated clothing analogues were determined.
This method also allowed us to determine the
advantages and disadvantages of existing sam-
ples, according to such parameters as compli-
ance with fashion trends, design functionality
and usability.

At the final stage, the synthesis method was
applied to develop an improved model of a
heated jacket. Based on the identified shortcom-
ings and existing problems, specific ways to
solve them were proposed. The improved sam-
ple takes into account modern fashion trends,
improves ergonomics and functionality, which
will help to increase comfort and meet the needs
of consumers.

Disscussion. The production of heated
clothing is constantly evolving, reflecting the
constant demand for innovative technologies in
the field of fashion and textiles. Companies are
actively improving their production processes,
introducing new materials and design solutions
to ensure high quality and user comfort. Below
is information about manufacturing companies
from the USA and European countries.

The Warming Store company (Philadelphia,
USA) [6] produces heated clothing for the cold
season. The brand’s range includes: gloves,
jackets (fig. 1), thermal underwear, heated
socks, etc.

The international brand BERTSCHAT
(Northampton, Great Britain) has more than
15 years of experience specializing in the sale
of goods for winter sports athletes, construction
workers, motorcyclists and police officers. The
brand’s range includes heated gloves, heated
socks, heated insoles, heated clothing (fig. 2),
cooling products and accessories [7].

Fig. 1. The Warming Store heated jacket
(Philadelphia, USA)
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Fig. 2. BERTSCHAT heated jacket
(Northampton, United Kingdom)

Fieldsheer (San Marcos, USA) was
the first company to develop jackets with
built-in heating for motorcyclists back in
1978. The company is now innovating a lot
and has a full supply chain, ranging from
hardware research and development, battery
design, cutting and sewing, and application
development. The company’s product range
includes heated clothing (fig. 3, fig. 4) and
products with a cooling effect in the hot season.
Fieldsheer explores the integration of digital
sensors optimized using the power supply
algorithm [8, 9].

The  Venture Heat brand (Venice
Beach, USA) was founded in 2003, and in
2005 introduced the first vest with lithium-ion
battery power, later released America’s first
battery heated gloves. Now the company has
introduced many innovations, in particular,
a series of clothing for pain relief using
far-infrared heat therapy was developed, a
waterproof heated diving suit was introduced,
and previously developed heated products were
improved and upgraded (fig. 5) [10].

Fig. 3. Fieldsheer heated vest
(San Marcos, USA)
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Fig. 4. Fieldsheer heated jacket (San Marcos, USA)

Fig. 5. Venture Heat heated jacket
(Venice Beach, USA)

Despite all the difficulties, heated clothing
is also produced in Ukraine. Domestic
manufacturers adopt foreign experience and
introduce advanced production technologies
and methods to achieve the highest standards
of quality and functionality of products.
Below is information about Ukrainian
companies engaged in the manufacture of
heated clothing.

One example is the cooperation of the East
Ukrainian technocluster (Kramatorsk, Ukraine)
and the clothing company VELNA (Ukrayinsk,
Ukraine), which in 2021 began to create
“smart” clothing, namely a jacket (fig. 6) and
a heated vest. In the future, the cooperation of

the companies was supposed to expand, it was
planned to create a different range of smart
clothing — a hat, scarf, vest, T-shirt, shorts, etc.,
but the Russian invasion in 2022 suspended
further developments and projects of companies
in the field of smart technologies [11].

TM Shine (Kharkiv, Ukraine) [12] presents
products of its own production, which are
developed in accordance with DSTU and TU
standards and have the appropriate quality
certificates. The main activities of the Shine
company are production and wholesale of
various household items, namely: electric
dryers for shoes of several types, heating
pads, electric sheets, electric blankets, electric
blankets for wraps and massage, heated
clothing (fig. 7) et al.

TM Freever (Odesa, Ukraine) produces
clothing and accessories for sports and outdoor
activities. The company’s product range
includes ski suits, jackets, trousers; sports
sweatshirts, vests, down jackets; jeans, shorts,
T-shirts and heated clothing (fig. 8). In addition
to basic items, a large selection of accessories
is offered: buffs and hats; thermal socks and
balaclavas; gloves and ski masks; helmets, bags
and backpacks [13].

| 2 e

Fig. 6. Heated jacket by the East Ukrainian technocluster (Kramatorsk, Ukraine)
and sewing company VELNA (Ukrayinsk, Ukraine)
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Fig. 7. Shine heated vest (Kharkiv, Ukraine)

According to table 1 and table 2 it is
possible to distinguish common and distinctive
features of heated clothing from foreign and
domestic manufacturers. Common features
include designs and finishes that are designed
for everyday use: a straight silhouette and
sewn-in or raglan sleeves allow for freedom of
movement; the central fastener provides quick
unfastening and fastening; the color solution
corresponds to the season; the top package of
materials is made of raincoat fabrics that have
water-repellent, windproof and dirt-repellent
properties. The products use state-of-the-art
technologies to provide comfort and warmth in
cold weather, including heating panels integrated
into fabrics in certain areas, heating temperature
control buttons, USB cables and powerbank, etc.

Distinctive features of the analyzed clothing
include:

— heating zones located in different areas, in
the products of Ukrainian manufacturers mainly
on the details of the back, and in foreign ones —
on the details of the back, front halves, sleeves,
collar and hood;

— systems for regulating the temperature of the
heating zones, which are mounted in various parts
of the front both on the top and the lining layer,
as well as additional components for recharging,
which are placed in external or internal pockets;

— the use of insulating materials and such
details as: stand-up collar, hood, inner sleeve
cuffs, drawstrings and pattes to adjust the
tightness of the fit of the hood and sleeves to
the body, etc. to provide additional protection
against cold and wind in some products.
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Fig. 8. Freever heated jacket (Odesa, Ukraine)

In general, based on the conducted
comparative analysis, we can distinguish main
advantages of analyzed clothing, namely: the
presence of heating systems on the details of the
back, shelves, sleeves, collar and hood; the use of
insulation and additional details to retain heat and
protect from wind: stand-up collar, inner cuffs of
the sleeves, pattes/drawstrings on the details of
the sleeves and at the bottom of the products, etc.

However, there also remains a number of
certain disadvantages, such as:

— design mismatch with modern trends;

— insufficient functionality of the design;

— inconvenient location of the pocket for the
charging source.

We have proposed possible solutions to these
shortcomings. Taking into account fashion
trends in shape and color can increase the level
of applicability of products and match the
everyday style.

With the help of replaceable elements
(transformer), it is possible to expand the
functionality of clothing and adapt it to different
weather conditions and individual user needs.

By diversifying the functional pockets, as
well as determining their correct location, it will
contribute to creating a convenient and practical
mechanism for carrying and storing additional
devices, in particular charging sources.

Fig. 9 provides a technical sketch of the
improved model of the heated jacket, as well as
its color scheme in light and dark shades, which
allows users to choose the most suitable option
for different conditions of use and aesthetic
preferences.
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Table 1
Comparative table of heated products by aesthetic parameters
Aesthetic parameters
Analogs . -
general appearance materials accessories

Heated jacket (fig. 1).
Manufacturer: The
Warming Store

medium voluminous shape,
straight silhouette, black
color

softshell top material;
polyester lining with 4 heating
zones

central zipper and
pockets zippers;
temperature control
button; Powerbank

Manufacturer: TM
“Freever” (Odesa,
UKkraine)

medium voluminous shape,
straight silhouette, dark blue
color

fabric with wind and moisture
resistant membrane; polyester
lining with single heating
zone; filler — holofiber

(Philadelphia, USA) Aheata 7V, USB cable
central zipper and
. pockets zippers;
ﬁziiltﬁgajci;l:g.(ﬁg-z)- medium voluminous shape, |top material made of raincoat |elastic hood cord;
BERTSCH AT' straight silhouette, horizontal |fabric; polyester lining with hood stoppers; Velcro
(Northampton division of front and back; 5 heating zones; filler — fasteners on the sleeve
United KilI: do’m) black color synthepon pattes; temperature
g control button; power
bank, USB cable
upper material made of
medium voluminous shape, |waterproof outer shell central zipper and
ﬁzzgﬁ(fiazgsltrgfg'g’)' straight silhouette, diagonal | WaterpellTM; lining polyester |pockets zippers;
Fieldsheer (Sail decorative and functional with antistatic technology temperature control
Marcos, USA) lines of separation of shelves |Zapsheer with 5 heating zones; | button; power bank,
> and backs, light green color | filler — RDS premium duck USB cable
down
central zipper and
pockets zippers; braided
Heated jacket .(ﬁg.4). medium voluminous shape, |softshell top material; cord in Fhe hood; hood
Manufacturer: . . . S . . stopper; temperature
. straight silhouette, light polyester lining with 6 heating i
Fieldsheer (San brown color Sones control button; power
Marcos, USA) bank, USB cable;
built-in Nightsheer LED
flashlight.
. medium voluminous top material is made of central zipper and
Heated jacket (fig.5). | shape, straight silhouette, : S - .
. ¢ . raincoat fabric; lining made pockets zippers;
Manufacturer: horizontal decorative and . .
. . . S of polyester material with temperature control
Venture Heat (Venice | functional lines dividing the g . )
4 heating zones; filler — button; power bank,
Beach, USA) hem, back and sleeves, black
color synthepon USB cable
Heated jacket (fig. 6).
%/Lz?lgﬁfg:;f;n medium voluminous shape, central zipper and
technocluster straight silhouette, horizontal |top material is made of pockets zippers; elastic
(Kramatorsk decorative and functional raincoat fabric; lining made of |band of the sleeves;
Ukraine) an d’ lines of division of shelves, |raincoat fabric with 3 heating |temperature control
SHP “VELNA” backs and sleeves, dark blue |zones; filler — synthepon button; power bank,
. color USB cable
(Ukrayinsk,
Ukraine)
. . top material is made
medlum \./olumlnous‘ shape, of raincoat fabric with central zipper and
Heated vest (fig.7).  |straight silhouette, diagonal . - .
M : . . polyurethane membrane; pockets zippers;
anufacturer: TM | decorative and functional . . .
Lt 2 . . s lining made using Omni-Heat |temperature control
Shine” (Kharkiv, lines of division of front, . . .
. technology with 2 heating button; power bank,
Ukraine) back, collar and hood, brown ) .
zones; filler — biopolymer fiber | USB cable
color .
synthetic down
central zipper and
. . pockets zippers;
Heated jacket (fig.8). top material made of raincoat |3 toq ordin the

hood; buttons on
the sleeves pattes;
temperature control
button; power bank,
USB cable
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Table 2

Comparative table of heated products by functional and design parameters

Analogs

Functional and design parameters

compliance with
everyday use

body heat support and wind protection

Heated

jacket (fig. 1).
Manufacturer: The
Warming Store

provided by a
straight silhouette,
raglan sleeve,
central fastening

provided by a stand-up collar; the presence of heating zones (carbon
fiber fabric) on the parts of the lining at the top of the back, fronts
and collar, with a button for adjusting the level of heat on the right
front part at the bottom; pockets for storing the product’s charging

(Philadelphia, USA) source
provided by a hood with a stand, the front edge of which contains a
drawstring with a cord to adjust the tightness of the fit to the face;
Heated jacket (fig.2). rovided b pattes on the sleeves to adjust the tightness of the fit to the hands;
Manufacturer: pt ov hft: 'll}; a " details of the front, back, sleeve and hood sewn with insulation; the
BERTSCHAT :er\?llng—in Sslle:\}lees & presence of heating zones (carbon fiber fabric) on the upper and
(Northampton, central fastening lower back parts, on the front below, with a button for adjusting the
United Kingdom) € |heat level at the top of the lining of the left front part; side pockets
on the front, an upper slit pocket on the left front part, inner lining
pockets for storing the product’s charging source.
provided by a stand-up collar; details of the collar, front, back,
Heated vest (fig.3). |provided by a stitched with insulation; the presence of heating zones (carbon fiber
Manufacturer: straight silhouette | fabric) on the back parts at the top, on the upper and lower front
Fieldsheer (San and a central parts, with a button for adjusting the heat level at the bottom of
Marcos, USA) fastening the right front part; side pockets for storing the product’s charging
source
provided by a stand-up collar, a hood, the front edge of which
Heated jacket (fig.4). | provided by a contains a drawstring with a cord to adjust the tightness of the fit to
Manufacturer: straight silhouette, |the face; by the presence of heating zones (carbon fiber fabric) on
Fieldsheer (San sewn-in sleeves,  |the upper and lower back parts (waist area), at the top of the front, at
Marcos, USA) central fastening | the top of the sleeves; side pockets on the front, upper slit pocket on
the left leg for storing the product’s charging source
provided by a hood with a stand, internal cuffs of the sleeves; details
of the front, back, sleeves and hood, stitched with insulation; the
Heated jacket (fig.5). | provided by a presence of heating zones (carbon fiber fabric) on the details of the
Manufacturer: straight silhouette, |back, front and hood, with a button for adjusting the heat level at the
Venture Heat sewn-in sleeves, bottom of the left front part; side pockets on the front parts, internal
(Venice Beach, USA) | central fastening | pockets on the lining of the front and back for storing the product’s
charging source; internal cuffs of the sleeves with a USB cable
output for recharging
Heated jacket
ﬁ%n?l)f acturer: provided by a stand-up collar, a drawstring at the bottom of the
East Ukrainial.l ided b sleeves; internal cuffs of the sleeves; details of the collar, shelves,
provided by a back, sleeves that are sewn with insulation; the presence of heatin
technocluster straight silhouette, ’ . - 2 g
. zones (carbon fiber fabric) on the lining details at the top of the back
(Kramatorsk, sewn-in sleeves, d shel ith a button for adiustine the heat level on the lini
Ukraine) and central fastening a? shelves, with a button for adjusting the heat level on the lining
SHP “VELNA” of the left front part; pockets for storing the product’s charging
(Ukrayinsk, souree
Ukraine)
provided by a stand-up collar, removable hood; details of the collar,
Heated vest (fig.7). |provided by a front, back, hood, stitched with insulation; the presence of heating
Manufacturer: TM |straight silhouette, |zones (carbon fiber fabric) on the details of the back lining, with a
“Shine” (Kharkiv, |sewn-insleeves, |button for adjusting the heat level at the top of the left front part;
Ukraine) central fastening | internal pockets in the lining for storing the product’s charging
source
provided by a fixed hood with a stand, the front edge of which
contains a drawstring with a cord to adjust the density of the fit to
Heated jacket (fig.8). | provided by a the face, internal cuffs of the sleeves, pattes on the sleeves to adjust

Manufacturer: TM
“Freever” (Odesa,
Ukraine)

straight silhouette,
sewn-in sleeves,
central fastening

the density of the fit to the hands; a drawstring at the bottom of the
jacket; details of the front, back, sleeves and hood, stitched with
insulation; the presence of heating zones (carbon fiber fabric) on
the back details, with a button to adjust the heat level at the top of
the left front part; patch pockets on the front to store the source of
charging the product
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b

Fig. 9. Improved sample of a heated jacket:
a-technical sketch; b — color scheme (light and dark shades)

Fig. 10 shows a technical drawing of the
jacket with the designation of the main features
of the model, where: 1 — heating systems;
2 — button for adjusting the heating temperature;
3 — pocket for storing the charging source;
4 — removable sleeves; 5 — removable hood with
windbreaker; 6 — box plate; 7 — internal cuffs of
the sleeves; 8— drawstring at the bottom of the
product.

Fig. 10. Technical drawing of an improved heated
jacket with the designation of the main places
of design features

Conclusions. As a result of the analysis
of practical experience in the manufacture of
heated clothing by manufacturing companies,

it was revealed that this industry is constantly
developing, reflecting the constant demand for
innovative technologies. Comparative analysis
showed that foreign and Ukrainian analogues
have common features, such as: conformity
of design and decoration to everyday use, top
materials made of fabrics with water-repellent,
windproof and  dirt-repellent  properties,
availability of heating systems; as well as
distinguishing features: the location of heating
zones and temperature control systems in
different areas of the product, the presence
of additional materials and elements for heat
retention and protection from the wind. Due to
this, a number of main advantages and certain
disadvantages of analogues were singled out,
such as: design inconsistency with modern
trends, insufficient functionality of the design,
inconvenient location of the pocket for the
charging source. Based on this, possible solutions
to these shortcomings are provided, namely:
taking into account fashion trends in shape and
color, using replaceable elements and functional
pockets. An improved model of a heated jacket
is proposed, which includes the experience
of previous developments and improves their
shortcomings. This approach to the development
of a new model will help to improve customer
satisfaction and increase market competitiveness.
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