IONIO ITANEHNIXTHMIO

TMHMA ZENQN I'AQYXYXQON, META®PAXHY KAI AIEPMHNEIAX

IITYXIAKH EPT'AXIA

Meragppaon kou XZyoliecuos tov ApOpov «High active
sportswear — A critical review», rwv M. Manshahia kat A. Das

g eortrtplag Kovrov Iodvvag (£2015006)

EIIIBAEIIONTEX KAGHI'HTEZX:
AiPac Zomprog,

Kepapidag Zaotnplog

KEPKYPA, AEKEMBPIOZX 2020



“Every language is a world. Without translation, we would inhabit parishes
bordering on silence.”

-George Steiner
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The fabrics used for active sportswear are specially constructed in terms of the geometry, packing density and structure
of the constituent fibres in yarn as well as their construction in order to achieve the necessary dissipation of heat and
moisture. Performance of player can be enhanced by specialised sportswear like compression athletic wear and other
innovative products like biomimetic swimwear. Specialised products are continuously being innovated where usually
performance, quality, design and not the price seem (o be determining factor. This paper reports the functional requirement
of high active sportswear, various aspects of sportswear comfort, their evaluation methods, effects of fibre parameters like
shape and geometry, yarn constructional parameters, fabric structural parameters, finishes, performance enhancement and

innovative material for sportswear,

Keywords: Evaluation methods, High active sportswear, Innovative products, Wear comfort

1 Introduction

There has been enormous market growth for
sportswear over last 20 years. Global sportswear
market including performance sportswear, sportswear
inspired fashion clothing and footwear grew by 7.5%
with market of $244 bn as reported in Eurometer
International (2013). The global wholesale market
share for sportswear clothing is worth $41.5bn (2009)
and its target is to reach $126.3bn by 2016 as per the
report published by GIA'. As per the market demand,
sportswear can be categorized into four groups, viz
performance sportswear, basic sportswear, Ssports
leisurewear and sports- fashion clothing. Performance
sportswear is highly technical-oriented clothing which
enhances the performance with special functionality.
It is produced in lowest volume and highest price
range, whereas basic sportswear is cheaper and more
stylish while retaining as many of the material
attributes as possible. Sports leisurewear is replica of
performance sportswear, worn at home and is sold in
higher volume at much smaller price’. Functional
requirement of performance sportswear depends on
the nature of sport, climatic conditions and amount of
physical activity'. High active sports are classified as
one which is being played for short duration of time
with maximum physical activity like tennis, soccer,
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running, jumping, etc. Wear comfort of high active
sportswear may affect the performance of player and
hence it becomes one of the most important quality
criterion. The objective of this paper is to review the
past research work carried out in the area of wear
comfort and performance enhancement by high active
sportswear.

2 Functional Requirements of High Active
Sportswear

In high active sports like tennis and soccer, heat
stress is of great concern due to high level of
metabolic heat generation which is in the range of
800 -1300W. This amount of heat can increase the
body core temperature by 1.5 — 2°C. To control the
core temperature of body, sweat generation takes
place and heat of vaporization of water is used to give
the cooling effect. Sweat generation can go as high as
2.5L/h and hence the main functional requirement of
high active sportswear is sweat absorbing, fast drying
and cooling’.

High active sportswear should also have high
stretch and elastic recovery to provide sufficient fit
and freedom of movement to the wearer. In number of
active sports like jumping, running and power lifting,
compression is created by stretchable fabric to
enhance the performance of an athlete. Compression
athletic wear (CAW) provides the necessary
compression and anatomic fit to an athlete. They are
also known as “skin suits” as they conform to the
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Fig.1 — Modes of heat transfer in active sports

natural curves of the body acting as second skin®.
Other requirements laid down for active sportswear
are smoothness, softness, UV resistance, light weight,
and easy care’.

3 Comfort Properties of High Active Sportswear

Wear comfort of active sportswear can be divided
into four different main aspects, namely thermo-
physiological comfort, skin sensorial comfort,
ergonomics wear comfort and psychological comfort.

Human body tries to maintain the core temperature
at 37x1°C. There are four modes of heat transfer to
maintain the thermoregulation of human body, viz
conduction, convection, radiation and evaporation®.
During active sports, 80% of energy is converted into
heat and in warmer areas when air temp is higher than
body temp., convection adds to heat loads (Fig.1). In
these conditions, evaporation remains the only mode
for heat loss. The evaporative requirement to maintain
the body core temperature is determined by the sum
of the metabolic heat production and the radiative and
convective heat exchanges. Amount of heat loss
depends on the rate of sweat evaporation which
further depends on the evaporative capacity of
environment. For these active sports, sweat rate can
go up to as high as 2.5 L/h in hot and humid
conditions due to additional convective and radiative
heat loads’. Regional distribution of sweat takes place
on human body. It has been reported that back area
sweat 1s substantially higher than chest area of
players'”,

Thermo-physiological comfort determines the
breathability and moisture management. It comprises
heat and moisture transport through the fabric,
whereas moisture can be in the form of vapour and
liquid. Clothing provides a microclimate (Fig2)
between the body and the external environment and
acts as a barrier for heat and vapour transfer between
the skin and the environment''. There are three main
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Fig.2 — Heat and moisture vapour transmission through textile
material

processes involved in moisture transmission through
fabric'?, namely diffusion of moisture due to moisture
vapour gradient across fabric'®, sorption-desorption
by hydrophilic sites on the fabric'* and forced
convection by moving air close to skin’. In severe
sweating conditions, fabric next to the skin should not
only absorb liquid rapidly but also transport it through
the fabric promptly to avoid the discomfort of the
fabric sticking to the skin. Liquid moisture
transportation through textiles takes place in two
sequential processes; wetting followed by wicking'®.
Wetting is the initial process involved in fluid
spreading. The fibre-liquid interface replaces fibre-air
interface in wetting. Wicking is due to fibre-liquid
molecular attraction at the surface of the fibre
materials, which is determined by the surface tension
and the effective capillary pathways and pore
distribution'’. Skin temperature and moisture content
of microclimate are strongly stimulated by the level of
physical effort. The fabric type has a significant effect
on moisture of skin'®, A study showed that moisture
vapour resistance and moisture accumulation within
clothin§ determines the comfort of sportswear during
sports'”. Clothing thermal insulation decreases during
perspiration, and the amount of reduction varies from
2% to 8%, due to accumulation of water within
clothing, which can cause the "after chill" effect to
wearers after heavy exercise®.

Skin sensorial or tactile comfort of sportswear is
determined by surface friction, roughness and
softness’. Skin is the largest organ of human body and
is more prone (o injury in sports. Chafing is the most
common problem in active sports which occurs due to
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mechanical rubbing of the skin with clothing or other
parts of skin. Skin abrasion 1s another skin injury
which 1s removal of skin cells during rubbing with
external surfaces like synthetic turf”'. Other skin
problem like Urticaria and hives are also reported due
(0 repeated rubbing between skin and ill-fitting
apparel™. It has been reported that these types of
injuries can be reduced by selecting well-fitted and
low friction sportswear” "

Ergonomic comfort determines the fit and freedom
of movement which depends upon the fit design,
fabric elasticity and pattern construction™. In active
sports like running, skin extension and contraction
take place due to high degree of body movement
which alters the corresponding body measurements.
Sportswear clothing should not restrain these
movements else discomfort will be created due to
undesired garment pressure on body”. Elastic fabric
is commonly used in tight-fit running shorts which
provide the desired shape and size with adequate
room for body movements®.

3.1 Evaluation Methods of Comfort Properties of Sportswear

Wear comfort can be evaluated by both subjective
and objective methods. Wear trial technique is mostly
used in subjective assessment. In this technique,
subjects (players) are asked to wear garments under
study. During exercise, each subject has to rate the
sportswear on selected comfort sensation like
clammy, clingy, sticky, damp, heavy etc. It has been
reported that moisture comfort sensory perception is
the largest contributing factor of overall clothing
comfort of sportswear”’.

There are numerous objective methods present in
literature to measure various thermo-physiological
comfort properties. Moisture vapour transmission and
heat transmission through fabric can be detenmned by
heat flux sensing principle usmg permetest® and the
sweating guarded hot plate”, which simulates the
sweating skin and determines the moisture vapour
resistance of fabric by measuring the evaporative heat
loss in the steady state conditions. Thermal manikin is
the new innovative method which is used to evaluate
combined heat and moisture transfer. There are two
types of manikin available, viz dry manikin and
sweating mamkm First one is used to measure dry
heat flow™, whereas sweating manikin simulates the
perspiring human body. The core temperature is
controlled at 37°C by using heaters within trunk. The
skin is made up of strong permeable waterproof fabric
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which is filled with water to create soft body similar
to human skin’’. Independently-controlled thermal
zones can be created at different locations of sweating
manikin to measure the heat and moisture
transmission from different parts of human body”".

Wettability of material can be determined by
measuring the contact angle. Image processing
principle was used in many techniques like drop
analyser tester and automated contact angle tester .
Wicking is the next process after wetting in which
liquid moves along the capillary formed within the
fabric. Wicking can be evaluated either from infinite
reservoir or from finite reservoir'®. The longitudinal
wicking, in-plane wicking and transverse wicking are
various forms of wicking from infinite reservoir,
whereas spot test is another form of wicking from
finite reservoir . Absorption as well as in- plane
wicking have been simultaneously measured using a
porous plate by a test method developed by D’Silva™
based on gravimetric principle. Moisture management
tester evaluates the liquid moisture transmission
characteristics in various directions of fabric as well
as liquid transfer from one face to another face of
fabric by using electrical resistance technique™

Skin sensorial comfort depends on friction between
fabric skin and surface roughness. The most
common evaluation system is four modules of
Kawabata Evaluation System of fabric handle™
(KES-F system) In active sports, presence of moisture
can change the perception of roughness™ and hence
an evaluation system to measure the surface
properties of sportswear under wet conditions has
been suggested and it is reported that the occurrence
of moisture increases the friction and fabric clinging,
resulting in unpleasant sensation™.

Ergonomic comfort of sportswear can be evaluated
by measuring the wearing pressure and other related
semations by both subjective and objective
methods"’. Motion performance of sportswear can be
analysed by clothmg pressure and rotating level of
joint movements*'. In another method, video-based

motion analysis was used to evaluate the effect of
sportswear on body motions*.

3.2 Effect of Various Parameters on Comfort of Sportswear
3.2.1 Type and Geometry of Fibre

Synthetic sportswear shows better performance
with significant improvement in the mean skin
temparature and comfort sensation rating during
exercise’’ as well as faster recovery with better
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sweaung/shivering  sensation  after exercise  as
compared to cotton"'. Fibre cross-sectional shape
plays an important role in liquid moisture
transmission properties of fabric. The most commonly
used synthetic fibre for active sportswear is polyester.
Liquid moisture transportation is reported to be higher
in that commercial sportswear which is knitted with
profiled polyester having higher filament shape
factor”. Tetrachannel and hexachannel cross sections
offer more surface area for liquid to transport and
gives better wicking ability and faster drying®.
Polyester with trilobal and triangular cross-sections is
also reported to improve liquid moisture transmission
as compared to normal polyester with circular
cross-section. Filaments with higher shape factor have
better wicking rate due to their higher specific surface
area”’. Five-leaf cross-sectional shape® showed
enhanced wicking ability of fabric as compared to
circular fibre due to higher capillary forces generated
by larger specific surface area. Overall moisture
management is reported to be improved with filament
shape factor, however the fabric becomes less
permeable to air and moisture vapours®.

Kanitted fabrics made by using microfibre polyester
show excellent moisture-related comfort properties
like absorption, wicking and rate of drying. Small size
of capillary in micro denier yarn increases the
capillary pressure which drives the water transfer in to
the capillaries and results in higher wicking™.

Fabric, with quick absorption and fast releasing of
moisture, can be made by addition of small amount of
hydrophilic fibres with polyester (PET). It gives
surprising level of wearer comfort and wearer
performance but the amount of fibres is very crucial
to the moisture management and drying capability. It
was reported that 10% and 15% cotton blends are
more comfortable than 5% and 20% cotton blends. PC
(polyester/cotton) blends reduce texture roughness
compared to 100% PET®'. Combinations of PET with
thermo-regulating viscose Outlast gives better
wicking ability but poor drying capability®.

In comparison to PC spun yam, profile polyester
filament in core and cover of PC composite spun yarn
showed better absorption capacity due to
hydrophilicity of cotton and better diffusion rate due
to higher siphoning capacity of PET filaments’.

Fabric with splitting nylon/polyesier (N/P)
microfibres makes closely packed and aligned fine
capillary columns of water between the fibres,
resulting in excellent absorbency.  Split-type

microfibres were produced by splitting bi-component
conjugate filaments such as nylon/polyester by
exposure to alkaline solution with thermal and
chemical treatments. The micropores increase by
forming dense and even splits and hence can absorb
much liquid at high speed. However, with excessive
alkali hydrolysis, there is an adverse effect on water
absorption properties’’.

It has been reported that soyabean cotton blended
T-shirt had superior wicking than cotton T-shirts,
when the body began to sweat, the sweat on skin
surface wetted the fabric and then evaporated soon to
the outer environment thus helping the players to feel
much thermal comfort’*. Air permeability and water
vapour permeability are found to decrease with the
decrease in fibre diameter and increase in fibre cross-
sectional shape factor”’.

Elastane is widely used in sportswear for its
superior stretch and recovery properties. Dynamic
elastic recovery (DER) can assess the instantaneous
garment response due to body movement; the elastane
bare plaited fabric is found to have higher DER than
fabric knitted from spandex core-spun®. Elastic
recovery and pressure drop of compression athletic
wear has been studied using artificial leg prototype
and it is reported that in plated construction, with
coarse elastane and modified polyester cross sectional
shape, recovery characteristics are improved with
consistent pressure over time’®; however inferior
thermo physiological comfort was reported with
increase in elastane linear density”. In compression
sportswear made of core-spun elastane yam, wicking
and moisture management are reported to be better for
the fabric with lower elastane content and elastane
stretch®.

3.2.2 Yarn Parameters

Yarn twist and yam linear density are influencing
factors in  moisture transmission.  Moisture
management  properties, tested on  moisture
management tester (MMT), like absorption rate,
spreading speed and maximum wet area circle radius
are reported to decrease with higher wetting time of
fabric at higher twist coefficient and linear density of
cotton yarns™. It has been reported that with the
increase in tWist coefficient, permeability to air and
water vapour is improved and wicking height and
absorption are reduced’’.

High degree of filament drawing as in parallel
drawn yarn can reduce the wicking height; however
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the wicking height is reported to initially ascend until
the maximum height 1s reached and then descend with
the increase in twist for filament varn™,

Fabnc Kknitted with microdenier polyester yarn is
reported to have better moisture vapour transmission,
faster heat transfer and cooler feeling at initial touch
as compared to spun polyester, PC and 100% cotton.
It has been further reported that moisture management
finish significantly increases the thermal conductivity,
thermal absorptivity and water vapour permeability™.

3.2.3 Fabric Structure
Single Knir Structures

Single jersey (SJ) fabric reported to have better
wickability and higher absorption as compared to
knitted structures having knit tuck combination like
pique and honeycomb. The SJ structure consists of
knit loops only, so loop leg orientation is only
towards wale direction, which helps for better
wicking in comparison to other structures consisting
of combination of knit-and-tuck loops®.

Comfort characteristics of knitted fabric are found to
be significantly affected by its structural parameters like
thickness, porosity, pore size, density, tightness factor and
stiffness. Slack fabric have higher transfer wicking ratio
while lower contact angle as compared to loose fabric for
different kmitted structures. Water evaporation rate is
found to be higher for thin fabric®'. A thin and porous knit
structure is reported to have optimum moisture vapour
dissipation properties. The fibre, yamm and fabric
charactenistics which determine the fabric thickness and
permeability significantly affect the moisture vapour
transmission and microclimate drying time®.

Cover factor is reported as a key structural attribute
influencing the moisture management capacity of the
knitted fabric. Fabric knitted with higher cover factor
takes more time to wet and liquid moisture spreads in
to the smaller radius, resulting in lower overall
moisture management capacity®’.

Two Layer Knitted Fabric

Two layer knitted fabric structure is very popular
for sportswear fabrics. Inner and outer layer of these
fabrics are completely separate and unique with
distinct functionality. Liquid water transfer from inner
to outer layer depends on hydrophillicity of both
layers and to great extent on their difference. More
water can be transferred from inner to outer layer if
inner layer shows poor water absorption while outer
layer shows higher water absorption. The inner layer
made of hydrophobic filament and outer layer made

of hydrophilic fibre is preferred in two layer fabric™.

Fabric knitted with polypropylene (PP) filament on
the inner side and facing the skin is reported to have
better wicking, water holding capacity and moisture
vapour transmission when combined with viscose and
cotton on the outer side of fabric”. Two layer fabric
with polypropylene on the inner side and cotton on
the outer side is reported to have good overall
moisture management capacity due to quick transfer
of liquid from inner to outer side®.

Two layer fabric made using 30% TENCEL® and
70% polyester in the outer layer gives better moisture
absorption and buffering, equal moisture spreading,
same drying rate, equal wet cling behaviour, a much
better balance of water vapour permeability, thermal
comfort and a less synthetic look and touch as
compared to 100% polyester®’.

Plated fabric made from polyester and tencel
showed the most favourable effect on the energy cost
with better efficiency and endurance of the wearer as
compared to 100% tencel and 100% polyester'*. Wool
has low surface energy so when it is used as inner
layer with cotton as outer layer it shows good
moisture management properties and transfers liquid
sweat giving much dry feeling on the inner side®®.

Liquid moisture management properties of
wool/PET and wool/bamboo plated fabrics have been
investigated on MMT®. It was found that plated
fabric with wool knitted on technical back of all
fabrics shows lower top wetting time, higher value of
top spreading speed and better overall moisture
management capacity as compared to 100% wool and
100% bamboo fabric.

In winter sports wear, fabric with wool in inner
layer and polyester in the outer layer was studied and
it was reported that the loose construction of each
layer in fabric assembly diffuses higher liquid
moisture as compared to their tight counterparts’.
During subjective wear trial, two layer polyester
cotton fabric showed poor performance in dampness
and comfort rating as compared to 100% polyester
and Coolmax® interlock knitted structure’".

The plain plated fabric with cotton and bamboo in
outer layer and Coolmax® in the inner layer showed
good water absorption, whereas fabric knitted with PP
thread and cotton yarn combination showed worst
ability to absorb water. The plain plated weft knitted
structure reported to have better dryness sensation as
compared to two layer combined structure knitted
with the same yarns’?,
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Fig.3 — Biomimetic sportswear

Biomimetic Structure

Biomimetics refers to replicating or mimicking the
mechanism found in nature. Few attempts to
biomimetic fluid flow have been made in various
application areas in past”. Biomimetics of plant
structure in knitted fabric can improve the water
absorption and one way transport property of the
fabric and can be very well exploited in sportswear
application’®. In this structure, larger loops are formed
at the back side and smaller loops are formed at the
face side (Fig.3), so that the loop density at the back is
lower, which results in higher inter yarn space at the
back and smaller inter yarn space at the face,
mimicking the taper of water conduits in trees,

Loops in back side are formed by two yarns
bundled together on every other needle of weft
knitting machine which promotes liquid transport
from back to the face, creating a process similar to
‘cohesion-tension’ mechanism in plants. These fabrics
possess a significantly greater initial water absorption
rate, one way transport capacity and air
permeability’’; however, their water vapour

permeability is found to be less than that of control
fabric due to increased fabric thickness’’

Biomimetic warp knitted fabric with branching
structure has been (lcvel()QC(I using two guide bars
with polyester and nylon " In this structure, less
number of longer loops in the inner side than that in
the outer side builds branching structure, which
pumps water upwards from the inner to outer side and
facilitates water transport properties. This fabric
showed significantly faster initial water absorption
rate, improved water spreading speed and lower air
resistance than conventional control fabric with same
material and construction.

Another example of biomimetic clothing is inspired
from pine cone. This fabric has many tiny spikes on
the outer layer which would open to cool down the
body during hot climate and then again flatted down
to trap air and provide insulation in cold climate”.

323 Finishing Treatinent

Functional sportswear was developed by graft
polymerization process in which hydrophobic inner
side and hydrophilic outer side of fabric was created
by polymerisation of acrylic acid on polyester fibre.
High performance of moisture and odour control with
effective dispersion of sweat was reported for this
fabric”. In another attempt, polyester fabric with
incorporated activated carbon has been developed
which shows improved moisture comfort due (o
absorption of sweat impulses by carbon particles™.
This type of sportswear is found to be more
comfortable in mild physical activity but not in high
strenuous exercise due to slower drying"'. Moisture
management finishes enhance the comfort level n
sportswear by rapid wicking and evaporation. MMF
Resil HIHP increases the absorbency in polyester
when used alone and gives better wicking when used
with other finishes like Resil Nanocelle G6%. The
nano dry finish for Nanotex LLC is also applied to
sportswear (o improve absorbency of sweat"'. The
presence of either a microporous membrane or a
laminating substrate in the double fabric assembly
increases the vapour pressure build-up and a prolonged
inner fabric surface temperature™. Thicker, less porous
membrane With smaller pore size increases rate of
moisture vapour build-up in microclimate and gives
longest peak time of surface temperature.

Sportswear  gets  easily contaminated by
perspiration which leads to bacterial growth.
Fragrance finishes like microencapsulated peppermint
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Fig. 4— Innovative fibre material for sportswear

1s claimed to have muscle easing properties and
antimicrobial finishes like betacyclodextrin kills
bacteria™.

4 Performance Enhancement by Sportswear

Heat stress can be reduced by suitable choice of
sportswear. Differences in heat stress were reported
with different types of sportswear by measuring mean
skin temperature change, mean core temperature
change, heart rate and total sweat loss®. Moisture
absorption of sportswear can influence the
physiological responses and exercise performance. It
was reported that clothing with higher moisture
absorption enhances the performance and pitching
speed of baseball players®. A good correlation
between moisture transmission of fabric and athlete’s
physiological response has been reported. A fabric
with better moisture management properties increases
athlete’s cardio-respiratory fitness and performance®’.
Colour of sportswear can also influence the
performance of player. It has been reported that red
colour enhances the performance by stimuli of the
testosterone dependent signal®.

The compression athletic wear (CAW) improves
the performance of players in number of active sports
like jumping, power lifting and running. An athlete
showed faster running speed over 10km with lower
heart rates and reduced post exercise muscle soreness
when wearing CAW as compared to control®,
Compression garments are reported to cause reduction
in metabolic energy cost of running at specific speed
and improved sub maximal running economy™. It has
been reported that compression shorts resist fdligue
due to reduced muscle oscillation dunng landing in
sports like sprints or jump events’. Enhanced
performance by using CAW may be due to improved
venous return and cardiac input which would reduce
cardiovascular stress on athlete’’. Another mechanism
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of improved performance has been proposed which
suggested that athletes run at a faster speed due to
increased |d(,l¢ll(, clearance”’ and improved leg power
using CAW”. Biomematic swimwear is reported to
increase the .swmlmcr's speed with reduced net active
drag force as compared to normal swimsuit”’.

5 Innovative Sportswear Products

Some high performance fibres like Coolmax®,
Thermolite and Thermocool (Fig.4) are being offered
by Advanced Fibre Technology (ADVANSA) for
various sportswear applications”. Coolmax® active is
a high tech fibre made from specially engineered four
channelled and six channelled polyester fibre which
forms a transport system with an increased surface
area that pulls moisture away from the skin to the
outer layer of the fabric and keeps the wearer cool and
dry”’. For active sports in cold climate, Thermolite®
very popular. Hollow core fibres trap in air for grea[
insulation and provide warmth and comfort without
weight. The large surface area allows the fast
evaporation of pers Plration and wearer stays dry 50%
faster than cotton™. Channelled surface has been
combined with hollow core in Coolmax® all season
which move moisture away from the skin when
wearer is hot as well as provide warmth for added
comfort in colder days”. Sportwool® is a unique
fabric developed for active sportswear by CSIRO
Australia. It is basically a two layer moisture
management fabric with wool on the inner side and
synthetic fibre on the outer side'”. Another
innovation of CSIRO is Quick dry wool with water
resistant finish on wool which dramatically reduces
the drying time'®'. Blends of wool and moisture
management fibres such as Coolmax and Finecool
have been studied to produce innovative yarns with
specific functionalities'”. It was found that fabrics
with Coolmax fibres show the best capillary
performance with quick transport of the perspiration
from skin to environment. Finecool fabrics show
higher drying rate with quick drying after wetting.
Wool-based fabrics show lower absorption rate but
good drying capacity.

Toray offered Jnany moisture nuumgcmcnl tabuu
like Stunner QD® and Field sensor®. Stunner QD®
nylon woven fabric which quickly absorbs, disperses
and evaporates perspiration for quick drying.
Fieldsensor TM® has brushed inner side which
provides insulation and moisture management, thus
making it \uuable for winter active sportswear.
Fieldsensor R® is ecofriendly moisture management
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fabric made from recycled polyester fibres which
quickly absorb perspiration, carry it rapidly to fabric
outer surface and diskx‘mc throughout outer surface
for rapid evaporation'"".

Fabric Coating with micro-encapsulated phase
changing material has been exploited by Outlast'™.
Products with Outlast technology buffer changes in
humidity and temprature in microclimate and external
environment. They maintain constant body temprature
by absorbing excess body heat when temprature starts
rising due to heat production and releasing it when
temprature falls during cooling'”.

Inotek® fibre is innovative biomimetic . When it
absorbs moisture, it shrinks to thin sturcture causing
microscopic air pockets to open and increase the
breathability. This response is reversible and fibres
come back to original dimension in dry
conditions'®.Skin® 400 series is elastane incorporated
warp knitted innovative compression athletic wear
which can increase the oxygen delivery to active
muscles by dynamic gradient compression'”.
Biomimetic swimsuit Fastskin developed by Speedo®
(Fig.4) is inspired from shark skin. The denticles of
shark’s skin and super stretch property of fabric can
enhance the performance of swimmer by shape
retention, muscle compression and reduced drag
coefficient™.

6 Conclusion

High active sportswear is very vast and challenging
field in which required functionality can be designed
by suitable choice of raw material, structure and
geometry of fibres, yamms and fabrics, surface
modification and garment assembly technique.
Moisture management properties like sweat
absorption, sweat dissipation and faster drying are
primary desirable functions of high active sportswear
which affect the comfort sensation of player during
the game. A number of products have been developed
in the past to maximise the comfort. Performance has
also been enhanced by incorporating special
functionality like compression and reduced drag force
in textile assemblies, however, there was no mention
of the comfort aspects of this performance enhancing
sportswear. Therefore, a fresh approach is required
which should aim to develop performance enhancing
innovative products with maximum wear comfort.
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Avaokomka ApOpa
O poAog TG aOANTIKTG Evovong ota afAIATO DYNANG £VTAOTG
M. Manshahia & A. Das*
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Ta vepdopota mov mpoopifoviar yw v abAnTikny €vovon afinudtov vyninig éviaong olabétovv
€101K0 oYEd100UD, OGOV APOPA TN SOUT TOVG AAAE Kot OO0V 0POPA TN YEMUETPIQ, TNV TUKVOTITO KOL TN
doUn TOV WOV TOL T OTOTEAOVV. ATOPAITNTO YOPAKTNPIOTIKO TOVG ival 1 KOVOTNTO S1dVoNG NG
vypaciog kot g Oepuomrag. H anddoon tov abinta@v pmopei va gvioyvbei pe  Ponbeio abintikmv
EVOLUAT@V LE EL01KT AEITOVPYIKOTNTO, OIS TO EVOVUOATO CLUTIESTS, 1 GAA®DV KAVOTOU®V TPOIOVI®V,
ommg Yo Topddelypo ta «PopunTikd» poyd. H ayopd epmiovtifeton dopkdg pe véa, Kovotopd
mpoiovta, pe Eexoplotn Asrtovpykdtnta. Kpimmpo yu v ayopd tovg dev amotedel n T, 0AAG M
am6d0GT, 1 TOLOTNTA KAl O E101KOG TOVG oyedlacpds. To mapdv apbpo amoteAel pio ovacKoOmTnon TV
afintikev evévpdtov yu abiuate vyning éviaonc. Emkevipdvetal ota amopoitnta Aettovpykd
YOPOKTNPIOTIKG TOVG, TNV (VEGT TOL TPOGPEPOLY Kot TG peBddovg a&loldynong g, oAAd Kot o€
TOPAUETPOVG OMMOG TO CYNUO KOl 1 YEOUETPIO TOV WOV, 1 dop] TOV VNUATOV Kol 1 SOUN TOV
VOAGLOTOS OV T OTOTEAODV. AKOUT, LEAETO TEPTTMOELS QVIPIGUATOV UE TO OTOTEAEGLOTO TOVG,
KOvoTOpo. VAIKG mov €xovv evtayBel ot Prounyavia g abintikng £vévong adlhd Kot T0 pOLO TOV
afintikav gvovpdtmv ot Pertioon mg amddoong Tov aOANTY.

Aé€erc-khewdna: Mébodol a&ordynong, ABintikn évovon abinudtov vyning évioone, Kowotouo
TPoioVTa, Aveon aOANTIKGOV EVOLUATOV

1. Ewayoym Euromonitor International (2013). To

pepidlo Tov  YovdpwoL  eumopiov
H ayopd tov afntkov edov

aONTIKAOV  eVOLUATOV OV  TOYKOGHLOL
éxel yvopioel Wwitepa peyain avémroén

ayopd avépyetor oe $41,5 dic. (2009), evd
TG TElevTaieg 600 dekaetiec. H maykooa GORemVa e avagopd me Global Industry
Analysts, Inc. (GIA) otdyog tov givor va
ebacel ta $126,3 dic. péypr 1o 2016. I'a
va gEummpetoet ) {Ron g ayopds, M
afintikn évévon umopel va dakpifel og

ayopd afANTIKOV €10®V, OV TEPAOUPAVEL
mv eEedkevpévn afintikn évdvon, Ta
evovpoTo UOSOG EUTVELCUEVE OO TNV
afinTiky  évdvont kol To  oOANTIKG
VTOONUATA, £XEL TOPOVCLACEL OVATTLEY
7,5%, pe v ayopd va avépyeton oe $244
O1C., OTMMG TIGTOTOEITAL OO UVOPOPEG TOV

TECOEPIS EMUEPOVS KOTNyopleg, OMAadT
v egewdikevpévn  abAntiky - €vdvon
(performance  sportswear), ™  un
egedicevpévn  abintikr  évovon  (basic
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sportswear), v afAnTikry évévon Y
avoyoyn (sports leisurewear) kot To
EVOOLLOTO HOOOG LE TTNYN EUTVELONG TNV
abintiky évovon (sports-fashion clothing).
Ymy  eEedwkevpévn  abAntiky  €vovon
OVAKOVY  TOL  EVOLMOTO  UE  €01KN
TeYvoroyion mov €youvv ¢ oTOYOo Vo
Beltiwoovy v oamddoon Tov abANTY,
UEG® TNG EOIKNG AEITOVPYIKOTNTAS TOVG,.
H «amyopioc ovty mapdyetor  o10
UIKPOTEPO  OYKO KOl  TOAETOL  OTNV
vyniotepn Ty, H pn  e€edikevpévn
afAnTik,  évovom  amoteAel o 7o
Katnyopio, mov  Oivel
UEYOAVTEPT EULPACT] GTO GTVA Kot dlotnpel
0T0  peyoAvtepo  ovvatd  Pabud  ta

OlKOVOLLIKT

YOPOKTNPIOTIKA TOV TPOTOV VADV TOV
ypnoworotei. H abintuy évovon v
avayvyn wpetton v e€edikevpévn
afAnTikr évdvorm, ue TN Seopd  OTL
npoopiletar ylo ypnon oto onitl, Twheital
o€ UEYOAVTEPO OYKO KOl OF OPKETH

younAdtepn . Ta  amopaitmto
AELTOVPYIKAL XOPAKTNPLOTIKA ™mg
eEeldikevpévng aBANTIKNG £vdvong

eCaptdvtar amd ™ eHON ToL UOANLOTOC,
TG KMPOTIkéEG cuvOnkeg kol to Babud g
ocOUOTIKNG dpactnpomras. Q¢ afinuoa
vynng évraong Aoyiletan éva dOAnpa pe
LIKPY]  YPOVIKY] OlpKew Kol HEYLOTN
COUOTIKY] OpaoTnpotnTa, OnMg eivar 1
avtiopaipion (tévig), 10 moddoeapo, To
tpé€ipo, KA. H dveon tov evdvpdtov mov
YPNOWOTOLOVVTOL  OT0  GLYKEKPUEVA
afAnuoto  amotedel WOAD  OMUOVTIKO
KpUmMplo NG  mowotnTég Tovg, Kabdg
umopel va emnpedoet ™V ondd00N TOL
afAnm. Ztdyog avtod Tov ApbHpov givar va
eMOveEETAGEL TO. TEAELTAIO OMOTELECLLATOL
EPELVAV OYETIKGL HE TNV GVECT TOV
afANTIKAOV eVOLUAT®OV TNG CLYKEKPIUEVNG
Katnyopiog oOANUAT®V Kol Tr oxéon NG
pe ™ Peiticooon g amddoong Tov abANnTY.

2. Anapaitnro Agrtovpyika
Xapoxtnprotikd Ttov Evéovpdrov
v AOMpota Yynig ‘Evracng

210 afAquoto vynAng évtaong,
OMMC TO TEVIG KOl TO TOdOCQUIPO, 1)
Tapoayyn petaforikng OBeppodtntag, mov
kopoivetar o 800 — 1300W, umopei va
wpokorécel Oepuikd oTpeg, Yeyovog mov
amocyolel W1aitepa TOVG AOANTEG. AT M)
mocotnto, Oepudtnrag sivor  wovr  va
avénoel 1t Oepuokpocio TOL COUOTOS
katd 1.5 — 2°C. Zmv zpocmideia
pOOUIoNG TG BEpLOoKPAGIiag TOL CAOUATOS
gvepyomoleital N mopaymyn WpoTe, UE
amotélecpa M OepudmrTa TOL TPOKOAEL
mv &Edtion tov vepod va. cuuPdaict
teMkd otn peimon tng Oeppoxpaciog Tov
ocopotog. H mocotto 0L 180pdTo TTOL
mapdyetan Umopel vor OAceL akopLoL Kot To
2.5L/h. Omdte wou to evdduoto 7OV
apoopiCovtor  ywoo  obAqUOTO  VYNANG
évtaong mpénel va dabétovy ta avdAoya
YOPUKTNPIOTIKA: VPUCLO 7OV ATOPPOPd
™V vypacic, OTEYVOVEL YPNYopo Kol
TPOCPEPEL OpocepPn aicOnon.

EmimAéov, Ba mpénet va dtabBétovv
UEYAAN €ANOTIKOTNTO, (OCGTE VO UTOPOLY
va  mopéyovv  otov  abAnty otabepn
gpopuoyn kol eievbepla Kwvfoeswv. Xe
opkeTd evepynTikd abinpata, OmOSG TO
tpé€ipo kal v dpon Papdv, N anddoon
Tov abAnTy evioyveton pe ™ Ponbela twv
gvovpdtov  ovumieons. Ta  evoduota
ocvumnieong eEaceaiilovv otov abint v
OmOPOiTNT] CLUTECN TGOV HLAOV Kot
TOPEYOLV  OVOTOUIKY  €papupoyn. Eivot
Yvootd kot g «skin suitsy (dnA. povyo
mov  epappdler oto  dépua), Kabdg
ayKkoAalovv TG QUOIKEG KOUTOAEG TOV
COUOTOS  AELTOLPYADVIOS GOav  OeVTEPO
GTPMOULL OEPLLOTOG. Anapoimmra
YOPOUKTNPIOTIKA TV  EVOLUATOV OV
mpoopifovtal Yy abAfuota pe évtaom
glvar emmAéov m mpootacio omd TNV
vrep1ddn axtvoPBorio (UV), kabdg kot to
HOAOKO KO avVAAAPPO VPOCHO OV OEV
yperaletot Wwaitepn epovtida.

3. MMapayovres mov emanpedlovv TV
aveon TOV EVOUNaTOV oV
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apoopilovron Yo aOiqpate vyninig
évtaong

H d&veon mov mpocoépovv ta
EVOOLOTOL  TTOL  YPNOOTOLODVTOL  GE
afAnuoto pe peydAn évioon umopel vo
avodvbel  oe  TéooEPLE  EMUEPOLS
Katnyopieg, dnAadn tn OepUo@LCIOAOYIKY
dveon, v Gveon Katd TNV EMOQY| LE TO
OEPLO, TNV EPYOVOWIKT GVECT Kol TNV
YOYOAOYIKT] AVEDT).

To avpodnivo cdpa datnpel v
Kevtpikn Oeppokpacio Tov otovg 37+1°C.
Yrdpyovv Técoeplc TPOMOL  UETOPOPES
Ogppotrag  mov  cvuPdiiovv ot
dwmnpnon ™¢ otabepng Oepupokpaciog
T0UV avOporivov COUOTOS Kol givor M
Oepikt]  oyoyldm™TO, 1 CLVOYOYY
Oegppotnrog, mn  oaktvoPorion kot M
eEdtuon. Kotd v évrovn doxnom, 10
80% Nc evépyelng UETOTPEMETAL OF
Beppotra, VO OTIG TEPIMTMOGES OOV 1)
Oeppokpacia tov mepPdArovtog  eivar
vynAdtepn amd 1 Oeppokpacio  Tov
OMUOTOC, 6Ta BeppiKd Qoptia TpooTiBetal
N ovvaywyn Bepuotntoc. Yo auvtég Tig
ocuvOnkeg, N e&dtiuon amotehel T povn
otodo ywo v omofoin Oeppdntag. H
mocdTTA  WOPAOTO TOL  amoteital  vol
e€atpotel yuo ™ STnpNon TS KEVIPIKNS
Beppokpaciog Tov copotog kabopiletan
andé Tt0 ®Wocd MG  mapayOUEVNS
petafoAikng  Oegpudmmrog kol TIC
avtodhayés Beppikdv Qoptiov pécm g
aktwvoPorog kot G ovvayoyns. H
TOCOTNTA ™m¢
amoPfdiieton eEaptdtoan amd TO PLOUO
epidpwong, Tov e TN oepd Tov e&aptdTon

Beppotntog OV

and TNV wavotnTo  eEATIIONG  TOL
TEPPAAAOVTOC.  ZVLYKEKPUEVA YL  TOL
afAnuoto vynAng évtaong, o pvOpog
epidpwong umopel va pBdcel akdpa Ko To
2.5 L/h og Oepud xar vypd mepipdiiov,
efartiog OV mpooTBEUEVOY  QOpTI®OV
OepproTTOg HECH TNG CLVAYWYNG KOl TNG
axtvoBolrioc. H epidpwon oto avOpdmivo
COUO  TPOYUOTOTOEITOL OV TEPLOYES.

‘Exer mapatnpnbei 611 1 gpidpwon oty

wePOYN TS TWAATNG €ivol KOTG  TOAD
vynAoTeEP amd TV €Qidpwon otV
TEPLOYN TOL 6TNOOVE TV AOANTOV.

H  Ogppoguoioroykn  dveon
kaBopiletor omd ™V KavoéTNTO  TOL
VEAGUOTOG VO OVATTVEEL KO VO, aoBGAAEL
v vypooia. [lepilapfdvel ) petopopd
™™g OepuotnTog Kol TG VYpociag HECH
tov vedouatos. H vypacio pmopel va
OTOVTATOL EITE GE HOPPN VOPUTUDV 1| GE
popen vypov. To evdduato dnpovpyodv
£voL WIKPOKATUO OVALEGO, GTO GMLLN KOl TO
e€mtepkd mEPIPAALOV KOl AELTOLPYOVV
ooV EPAYLOG Yo TN HeTapopa Oepudtmrog
Kol vopaTumv petoEd tove. H petoagopd
vypaciog Léow TOV VEAGLOTOG
neprauPavel tpelg Pooikéc diepyocies,
dMAadn t didyvon ™¢ vypociag HEG® TNG
eEAmlmong TV VOPOTU®Y ©€ OAN TNV
emedveln tov vLE&ouaTog, T POENON-
eKPOPNON Omd TIC VOPOPIAES 1veg TOL
vedopatog Kot TNV emTndevpévn
CUVOY®YN TOV EMTVYYAVETAL LUE PEVLLLATOL
0€pal TOV KIVOOVTOL KOVTQ GTNV EMPAVELL
TOV OEPUOTOC. Xe  oLVONKEG  €viovng
€QIdpmOONG, TO VOAGLO TOL EPANTETOL GTO
dépua dev Ba mpémer poVo va amoppopd
ToyVTOTO TNV VYPOCiO oAAG KOl v T
dwyéel ypyopo oTo €EMTEPIKO GTPOUO
TOL VPACUATOC, UE OKOMO v amopevyel
n &PoAn aicOnon tov vedopatog oL
KoAAG oto Oéppo. H petagpopd tov
VOPATUDV GTO GTPOUOTO TOV VPAUGLLOTOC
Aoppdver  pépog o OVO  SrodoyKES
dwdwaocieg TV emaen HE TO VYPO
(«wetting») mov akolovbeitar amd ™V
onoppdeNon Tov VYPOL Omd TO VUG
(«wicking»). H emagn tov vypod pe 10
o1eped elvar 1 dwdkacio amd TV omoi
Eexwva n e&dmhmon tov vypov. Katd
dwdwaocio ovt, 1 OEemaen ivag-aépa
aviikoBiotator omnd T Olemaen ivog-
vypob. AxoAiovfel m amoppoeEnoN TOL
VYpod AOY® ™G MHoplKkng €AENG ivag-
VYpoy WOV  TWpaAypoTOmMOEiTOl  OTNV
EMOAVEIDL VOOIDV VOOOUATOV, 1 Omolo
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kaBopileTon amod TNV EMPAVEIONKT TAOT, TIG
TPIYOEIOEIG OLVAUELS KOl TIV TOPOUETPIKN
Katavoun otmv mepoyn. H Beppoxpacio
TOL OEPUOTOG KOL M TEPIEKTIKOTNTA TOL
UIKPOKAIpOTOC o€ vypacia digyeipovial o
peydo  Pabud  omd T cOUATIKN
npoonmdfei. O TOMOG TOL VEAGLOTOG
emnpealel onNUOVIIKG TNV vypocio. Tov
OEPUOTOG. XOUPOVO UE OTOTEAECUOTO
gpevvayv, o Pobuog avrtictaong Tov
VOACUATOS OGTOVG  VOPOTHODS KOl 1
GUOOMPELCT  VYPOOCIG G©TO0 VPG
OTOTEAODY  TOLG  TOPAYOVIEG — TTOL
kaBopilovv v dveon evdg abintikon
EVOVLLOTOG KOTA TN dtdpKeln TS AOANnoNC.
H 18wmro g Ogpukng udévooneg tov
evovpatmv  meplopiletor  kaTd TNV
epidopwon katd 2% £€wg 8%, e&aitiag g
GLYKEVTP®GNG VYPOV GTO VQAGUE, TTOL Oa
dnuovpynoetl pio aichnon 0pocidg ctov
afAnm petd and Evrovn doknon.

H dveon tov  obAntikov
EVOLUATOV KATO TNV MO TOVS HE TO
0épua kabopiletar amd v TP, ™V
TPOYOTNTOL 1 TNV OTOAOTNTO  TOV
vpdopatos. To déppa  oamotehel 1O
LeyoADTEPO OE  €KTaoN  OpYyoOvOo  TOV
avOpoOTiVou GMOUATOG KO TO TTLO EMPPETES
6€ TPOLUATIGHOVS Katd v dfinon. Ot
gpebiopol Tov Oéppatoc amd TV TPIPY
etvar 0 ovvnbéotepog Tpavpaticpnds TOv
avagépetal oe aBAUOTO VYNANG EVTOoNG
Ko cuuPaivet eEartiag ™mg
EMOVEIANUUEVNG TPIPNS TOL O€pUaTOC e
Kémowo Veacpo 1N GAAo onueio TovL
déppatog. ‘Evag akopn Tpavpaticpiog mwov
napoatnpeitor  oto  Oépua eivar  TO
vodpowo, OmAadn M amopdkpuvon
KOOV KLTTAP®V TOV dEPHATOG KATA TNV
TP TOL pE eEMTEPIKEG EMPAVELES, OTMG
0 ovvbetikdg  yAootdmnrtag.  AAAOG
TPOVUOTIGHOS  TOL  OVOQEPETOL  GLUYVAL
AOY® TG TPPNG TOL SEPUATOG LE KATOL0
évoupa e Kok 1 AdBog epappoyn givor 1
kvidwon. ‘Eyet  xotaypopel mwg ot
TOPATAVEO TOTOL TPOVUATIGL®V UTopel vol
TEPLOPIOTOVY, EMAEYOVTAG €ve. aBANTIKO

VOVl LE KOAT EQOPUOYN KOl EAGYIOTN
PN

H epyovouwn  dveon  tov
gvovpatog Kabopiletal amd v epapuoyn
TOv Kot TNV ehevbepio KvAoE@V 1OV
mapéyel, ol omoieg e&acpaiilovtal omd TO
€ld0C ™C €POPUOYNG, TNV EAQCTIKOTITO
TOL VOACUOTOS KOL TOV GYESWOUO TOL
EVOLLLOTOG. € aOAUaT VYNANG EVTAGTC,
omw¢ to TPEEIO, TO OEpUa GLOTEALETOL
Kol Swotédetor efattiag TV EViovav
KWW GEDV TOV GOOTOG, LE OTOTEAEGLLO VL
eméPYOVTAL  OAAOYEG OTIG  AVTIOTOU(ES
ocounoTkéEG  dwaotdoels. Ta  abAntikd
gvovpata dogv Ba Tpénel va mepropilovv Tig
KWNGEIC aVTEG, MOTE va. U onpovpyn et
éva avemBounto aicOnuo mieong amd to
évoopa. o vo emitpéyel mv elevbepioa
KWWOEWV, OTNV KOTOGKELN] TV GOPTG
Tpe&inotog ue oTEVN EPOPLOYN
ypNoonToleital ovvnBmg EMIOTIKO
VQACUN  TOPEYOVTOC TOV  OOPOITNTO
glevbepo yopo.

3.1. Mé0odor A&ohéynong g Aveong
TV AOMTikov Evoopdrov

H dveon tov evdvpdtov pmopet
va ektiunfel 1660 pe vmokeevikég 060
KOl  OVTIKEUEVIKEG pedddovc. 0
ocuvnBéotepog  TpOmMOg  ekTiunong  ue
VIOKEWEVIKE Kpltipa lvar 1 LéBodog G
dokung tov povymv. Koatd ) pébodo
auTr, T VIoKeipeva, onAaor ot abAnTé,
KOAOUVTOL VO SOKILACOUY ToL VL0 UEAET
gvovpata. Katd ) dibpkela g doxnong,
npénel vo. Pabuoloyncovy o Evouua ¢
1pog to Pablo dveonc, yio TapAdEYLA G
vYpo, epappootd,  Papv, KAm.  Eyxet
mapampnfel 7TOG 0  ONUAVTIKOTEPOC
TOPAYOVTOG OV EMNPEALEL TNV AVEST T®V
gvoupatov gival 1 wavotTo duyeipiong
g vypocioc.

Méypt ofuepa €xel dmuoocievtel
Tn0og OVTIKEYUEVIKMDV uefddmv
a&loddynong ™¢g  OepUO@LGIOAOYIKNG
dveong tov evovudtov. H petapopd
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VOPATUOV Kol BeppotnTog d16 HEGOL TMV
GTPOUATOV TOL VOACUOTOS HTopel va
VTOAOYIOTEL WHE TNV aviyvevon g pong
Oeppomrog péow «permetesty, onioadn
SOKIUMV pe OPYOVO TPOGOUOICTG TOV
avOpomivov dépurotog, Kabdg Kol e TN
uébodo ¢ «Bepung mhdkac» («Guarded
Hot Plate»). H tekevtoio mpocopoidvel to
0éppo.  koTd TV €Qidpwom, Kot
voloyilovtag TV oamdAsle OgppoTNTOC
péow g e€dtuiong vmd  cvvOnkeg
otofepnc katdotaong, kabopilel To fabuod
ovTioTaong  Tov  VEAGUATOS  GTOVLG
vopatuovg. Mo kavotopa pébodog mov
a&lomoteitar yioo vo e€etdoel mopAAAN AL
™ upetaeopd Oepuotnrog Kol VYpaciog
givar to Oeputkd avdpeikero. Ymapyovv
dvo  tOmot  avdpeikehov. O évag
YPNOOTOLEITOL Y10 VO VTTOAOYIGEL TN pON|
Enpng Bepuodtnrag (dry manikin), eved o
GALOC TPOGOUOLDVEL TO OVOPOTIVO GO
Kot v €pidpwon (sweating manikin). H
Oeppokpacioc TV copdtov datnpsiton
otovg 37°C pe 1t Pondeio Beppoavenpov.
To «dépuo» tOovC amotereitol  amd
ovOekTiKO, domvéov Kol 0dlaPpoyo
Vpaopo, mov eivor yEMIGUEVO pE VEPO,
®GTE Vo dNUIOLPYEL £val LOANKO GO0 TTOV
va Tpocdtalel oto avlpdnivo dépua. Xto
COUO TOL OVOPEIKEAOL OMULIOLPYOLVTOL
Oepukég (veg, aveEdptnTa ELEYYOUEVEG,
L€ OKOTO VO LWOAOYIOTEL 1M UETAPOPE
Beppotntog Kot vypaciog omd JUPOPETIKA
onpeio Tov avBpwnivov cOUATOC.

H owppeyomra  tov  vikov
umopel va  emnpeactel omd T yovio
EMOPNG TOL LYPOL pe TO oTePed. T v
avéAvon Tov OCYAUOTOS TOV OTAYOVOV
(«drop analyser tester») oAld kot TV
OVTOLLOTOTOMUEVT] UETPNON NG YOviog
enaeng («automated contact angle tester»),
EMOTPATEVETOL MO TOVG EWIKOVG 1
pébodog emetepyaciog ewovog. Axorovdel
1 amoppOPNCN TOV VYPOV, KATA TNV OToio
0 vypd Kweltor Katd  PNKog TV
TPIYOEWOMV GYNUATICUOV TOV VOAGLOTOG.
H mmyn tov vypov upmopel vo eivan eite

omEPLOPIOTN, ElTE  MEPLOPIGUEVN. H
ATOPPOPTON KOTA UAKOG, GTO EMIMESO KOl
£YKApOIL ATOTEAOVV TEPUTTMGELG

OmEPLOPIOTNG TNYNG, EVO  TOPAdEYLQ
amoppoOPNONG  HE  TEPOPICUEV  TNYN
vypociog amotelel 1 dokyn pe ™ Pondela
otoyovog 1M spot  test. O puBuodg
amoppoeNnone kabmc kol 1 amoppdenon
0TO €Mimedo vTOAOYIoTNKAY TOLTOYPOVA
péom pog pebodov mov Eyxel avamtuydel
a6 tov D’Silva ka1 Bacileton oty apyn
™¢g otabuikng avaivong, pe ™ Pondewa
pog mopmoovg mAdkac. To Opyavo mov
g€etalel ) dyeipon ¢ vypooiog amod
10 vpacpo (Moisture Management Tester)
eviomifel  TOL  YOPOKTNPIOTIKA  TNG
UETAO00NG TMV LOPATUDV TPOC OAEG TIC
KaTELOVVOEIS TOV VPACUATOS KO UEAETE
™ HeTaQOpd NG vypaciag amd To £€val
OTPMUO  TOL  VPACUOTOC O©TO  (GAAO
ypnowonowwviag ™  uébodo g
NAEKTPIKNG avTioTooNG.

H dveon xatd v emaen pe to
Oépua  e€aptdtor amd NV TP TOL
TPOKAAEITOL AVAUESH GTO VQAGHA KOl TO
oépua, KoL Oomd TNV TPOYLTNTO NG
emoeaveas. O mo ocvvnbiopévog tpdmog
aglodoynong ovtig ™G HOpeNG Gveong
glvar pe T0  TéOoOEPU  EMMEdD  TOV
ovotiuatog  aforoynong  «Kawabata
Evaluation System (KES-F system)». Zta.
afnuoto vyming €éviaong, mn  Vmoapén
vypaciog pmopel  va  emnpedost TNV
aicBnon g tpayvnTac. Emopévog, éxet
npotafel €éva véo olvommuo Yoo TNV
a&0A0YNoN TV WB10TNTOV TNG EMPAVELNS
TV afNTIKOV eviLUdTOV VIO GUVONKEG
vypoaociog kabdg €yet avoeepbel o6TL 1M
vmapén vypaciog avgdver v PP Ko
Kével 10 HPAGUA VO KOALJEL OTO OEPUQL,
odnymvTag o€ o dusapesTn aicinon.

H epyovopukny  dveon  tov
evOoLpaTOV  pmopel  va
a&lohoynfel 1060 e VTOKEWEVIKEG OGO
Kol HE  avTIKEWEVIKEG  pebddovug,
vroloyilovtag TNV miEon Tov aoKOLV Ta

afAnTIKDOV
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EVOOLOTOL OTO OMUO OAAG kol GAAEG
oxetikég oaictnoeic. H oamnddoon 1oV
aOANTIKOV evoLUATOV KOTd TNV Kivnom
umopel va ovoivOel pe Paon v migon
OV 0OKElL TO €VOLUO OTO GMOWUO KOl TO
Boabuo mepiotpopng T@v apbpmdoemv Tov
oOUOTOG.  XOUQOVO  HE ol OgvTepN
puébodo, mn  emppon TOV  AOANTIKGOV
EVOLUAT®MV OTIG KIVAGEI, TOL GMUOTOC
UEAETATOL LECM TNG OVAAVOTG TNG Kivnong
ue ™ Pondewa Pivreo.

3.2. Hapapetpor mwov Exnpedlovv tv
Aveon Tov AOAnTiIkov Evéopatov

3.2.1. O Tomog kou n I'sowuerpio twv Ivav

Ta cvuvletikd abAnTikd evodpota
GUVEICQEPOLY  OTNV  KOADTEPT aOd00M
Tov abANT, kol &govv afloloynbei moAD
Oetikd OGOV a@opd. TN JlTAPNON TNG
puéong Oepupokpaciog tov  avOpwmivov
oMuOTog Kol TV oicOnon dveong mov
TPOCPEPOVY KT TNV ACKNCT, KaBDS Kot
Yo TNV TOYOTEPY] EMOVOQOPE TOLG L
OpKeETO o dpocepn aicOnon petd v
doknon, o€ ovykplon pe to PapPakt. To
oynpuo ¢ vag o€ €yKApolo  OTOUN
emnpedler  onuoviikd v 1WBOTTA
duvong g vypaciag Tov vedopatos. H
mo ovvnOwopévn ovvletikn iva  otov
topéa TV afAnNTiIKdv evdvpdtov Yo
afinuoto  vynAng  éviaong  etvor o
noiveotépag. H Sayeipion g vypaciog
Qaivetol va givol amoTeAEGLOTIKOTEPT) GTO
EVOULLOTO OO TOAVECTEPA LLE LEYOAVTEPO
OUVTEAESTN]  GYNUOTOC TOL  VILOTOG.
Nnuoto o€ gykdpotla datoun He T€coepa
Kot €61 KavaMo otV  EMPAVELL TOVG
TOPEYOLV  UEYOADTEPT) EMPAVELD YO, TN
OuLON TNG VYPOCING, OTOTE TPOSPEPOLY
OTOTEAEGUOTIKOTEPT]  OTOUAKPLVGT]  TOV
WpOTA OAAG KoLl O YPYOPO OTEYVMLUA.
Emmléov, €xet  avaeepbel  mog o
TOAVESTEPAG amd iveg MOV OE dloTOUN
eupaviCovv tpeg AoPodg €xel kaAdTEPES
WO0TNTEG UETOQOPAS TNG LYpOciog, o€
oxéon He TOV OMAO TOAVECTEPL LE
KUKAIKN dtatopn}. Nnuoto pe PeyolnTtepo

OUVTEAECSTI]  OYNUOTOS  OTOLOKPVUVOLV
KaAOteEpa TV vypooia  egottiog  TOL
UEYOADTEPOL  €0IKOL  €UPadod  TOLG.
Nnuoto wov o€ droTopun| epeavifovv wévte
OTPMOELS QOIVETOL VO OTOUOKPVUVOLY
KaAOTEPOL TNV vypacia o€ oyéon Ue
VALOTO PE KUKAIKY Otatoun e&ottiog Tmv
TPLYOEWMV SVVAUEDY TOL SNUIOVPYOVVTOL
AOY® TOL peyoAvTEPOL €100V EUPadoD
T00G. Mg dAAa AOYl0, O GULVTEAECTNC
OYNUOTOC Umopel  vo  PeAtidoel TV
wotte. dwyeipton ™G vypacioag Tov
VEACUATOS, OUMG TOVTOYPOVO UEIDVEL TN
dmepatdédMTAL  TOL  GE  aépa KOt
VOPATUOVG.

ITAextd vpdopato amd LUKPOIVEG
OO TOAVECTEPQ, UE 1010TNTEG OTMG OVTEC
™G amopPOPNONG, MG OMOUAKPVVONG NG
VYPACIOG KOl TOL YPYOPOL GTEYVAOUOTOC,
TPOCPEPOVY  peyoAOTEPT)  (veon o€
ovvOnkeg vypaciog. To pkpd péyebog tov
TPYOEWDV OTIC tveg Pe TOAD UIKPO TAYOG
(vievié) mpokaiel v avénon TtV
dvvauewv ekeivov  mov  odnyodbv TNV
VYPOACIO GTO TPLYOEWON, LE AMOTELEC O TNV
KOADTEPT] AMOLLAKPLVGT] TNG VYPOGIOC.

Yooaopo pe ©B10TTEG YPIYOPNG
amoppoOPNONG KOl  OTOUAKPLVONG  TNG
vypaciog pmopel va onpovpynOet emiong
LE TOV GLVOLACUO VIPOPIAOY WAV LE
moiveotépa (PET). To veacuo avtd
mpocPépel peydro Pabud dveong otov
afint, PeAtidvovtag moapdAAnio TNV
OamOd00N TOV, MGTOCGO TOAD GNUAVTIKO
poLo Yo TN Slayelplon TG VYPOCING KoL
™MV ToyOTNTO  GTEYVOMOTOG Tailel o
aplBpdg twv waov. ‘Exel avaeepbel mog
GUUUEIKTO TTOV OTOTEAOLVTAL Ao PapPaxt
octo 10% «xar 15%  m@pooeépovv
peyoAvtepn dveon amd ekeiva mov TO
BopPaxt oamoterel to 5% N 1o 20%.
Meilypota molveotépa kot Poppokion
(PC) mpocpépovv meplocotepn amaldTnTOL
KOTO TNV €TOQN UE TO dEPHO GE GYEOM LE
voaopate 100% PET. O cuvdvoopdcg
PET xat Piokdlng Outlast® mpocpépet
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OOTEAECUOTIKOTEPT  ATOUAKPVVOY] NG
vypoociag, OH®mG  UEYOADTEPO  YPOVO
GTEYVMLLOTOG.

Yvvbetikd Khoopéva viuoto PC
7oL S10BETOVV €ite OTNV EMPAVELD 1] GTOV
TOAVESTEPQ.
peyoADTEP

TupHva TOVG tvec
yopaxtpilovral and
OTOPPOPNTIKOTNTO, YGPT OTNV VIPOPIAN
@von oV PopPoakiod, Kol and KeAVTEPN
dudyvon ™G vypaciag, xapn otV 1WB1OTTA
tov vnudtov PET va dioxetedovy v
vypacio o610 mepGAAov  Gueca®, os
oyxéon pe omid Khoopéva viuato PC.

Y10 VQoopo amd  dpeuéva
viupota  vaov/molveotépa  (N/P), ot
GTOU(IOUEVEG oTNAEG vePOU oV
onuovpyodvior  HETOEDL T®V VOV
Pocdidovy o100  VEAGUO  KOADTEPN
amoppoenTikotnto. Ta dupeuéva vijpoto
€yovv PoKOYEL omd TN SloipecT SUEPDV
ovleuyuévov wav, omog 1 iva N/P, petd
omd ékBeon oe AAKAAMKO SLAALLL VIO TV
emidpaon Beppikng Kot YNNG
eneEepyosioc. Me v Tokv KOl
TOVOLOLOTUT  dwlipeon TV WV 1
OWILETPOS TOV  KPOTOPOV  LEYOADVEL,
omOTE KOl UTOPOVV VO OIOPPOPT|COVV
LeYOAEG TOCOTNTEG LYPAGING GE GUVIOHO
YPOVIKO ddotnpa. Qotdco, 1 £kBeon Twv
WOV 0T0 OAKOAMKO ddAvpa Yy peydio
YPOVIKO OdoTnpo  AELTOVPYEL  OpvNTIKG
GTNV OTOPPOPNTIKT TOVG IKAVOTNTO.

Onwg éxel avapepbel, Ta peiyparto
coywg Kot Papfokiod amopaKpOivovuy TNV
vypocio. TOAD TO AMOTEAEGUOTIKG OF
oxeomn pe ta 100% PoapPoxepd gvddpata.
MoAg Eekvd 1 dodikacio TG epidpwong,
0 Wpdtag mov Ppicketar 6TV EMUPAVELL
oV 0€pHaTOc PpéYel TO VOACHE KOl GTN
ocuovéyelo  eCatpiletor  oto  eEmTEPKO
nepfaiiov, Ponbmvtag tov abint) va
amoAaboel  pe  evydplotn  aicOnon
Oeppomroag. H  Somepatdommra  tov
VOACUOTOS Of  0€Pp0 KOl  VOPUTUOLG
QOivVETOL VO HEIDVETOL TAPOAANAQ pE T
peimon g JWPETPOY TOV VAV, Kol Vo

avéavetal pe Paorn TOV GLVTEAEST] TOV
OYNUOTOC TNG €YKAPCLNG OlOTOUNG NG
tvoc.

H  &haotivn  ypnowomoieital
gUpémg otov  Topén TV aOANTIKOV
EVOLUATOV  AOY® NG UEYOANC NG
EMOTIKOTNTOG KoL TNG  TOYLTOTNG
gmovagopds. O Pabudc aviamoxpiong Tov
EVOLUATOV OTNV  KiVon ToV OCOUOTOS
vroloyiletor  pe Pdon T Svvopukg
ghaotikn  emovagopd (Dynamic elastic
recovery, DER). ITiextd vedouata omd
glaotivn) @aivetonr va €yovv KoADTEPN
SUVOIKY EACCTIKY EMOVOQOPH GE GYECM
Ue vpdouato, amd cvvieTikn tvo omavtes.
Y10 miaiocw oG pEAETME Yo T
CLUMIESTIKG  gvovpata, eEetdotnke 1)
W010TNTO, TG EAUCTIKNG EMAVAPOPES TOLG
Kot M pelowon g mieong mov  aoKOVV
OTOVG MvEC oty mopeion Tov  YPOVOL.
Apyikd, mopoatpnonKe o Ta
GUUTIESTIKA €VOLUOTO OO DQOCUO TOV
ovvdvdlel tvec eAaoTivig Kol TOAVESTEPQ
TPOCPEPOVY KAADTEPT] ETAVAPOPU, EVED O
Babuog mieong mov aoKOVY dEV LEUDVETOL
pe v mapodo Tov ypdvov. Emumiéov,
&ywe avtnmd mog 1 adENor Tov TiTAov
(Ypoppikng mokvomTog) TG eAaotivig
eCacpalifer o Wwitepa  evydplo
aicBnon  Beppoguoioroykng  dveonc.

‘Emeita, ota ovpmieotikd evodpoto amd

Vpoaopo amd KAOGUEVO VAUM WUXNS, 1
KavoTnTo amoppoOPNONG Ko
amopdkpouveng g vypooiog eSaptdTon
Omd TNV TEPLEKTIKOTNTA TOV VILOTOS OE
ghaotivn. H pkpn meplektikdmta o€
glaotivn Kol 1 TEPLOPIGUEVT] SLVOTOTI T
TEVIOLOTOG GUVETAYOVTOL mv
OTOTEAECUATIKOTEPT]  OTOUAKPVVOTN NG
vypaciog.

3.2.2. Ot Hapauetpor twv Nyudrwv

Meta&d dAov, moapdyovieg mov
emnpedlovy Tn HETOPOPA NG VYpooiog
070 VPAGLA EIVOL 1] GLGTPOPT KOl O TITAOG
TOL VAHOTOG. XOUQ®VO UE OOKIUES, M
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peyodotepn  éxbeon  tov  PapPoakepov
VQACUATOS GE VYPUCIQ, G CUVOVAGHO WE
UEYOAVTEPO GUVIEAESTI] GLGTPOPNG KO
TITAOL  TOV  VAUOTOGC OCUVETAYETOL TN
pelmwon Tov TOGOoTOL AmoPPOPN oG Kot
mg TaxOTTag €EAMAMONG TNG LYPOGING,
eve emnpedlel Kot TNV axtiva e£dmAwmong
g vypaciog. O peyadhtepog GUVIELEGTNG
ovoTPOPNG ™ tvag  avgaver
SOmEPATOTTA TOV VEAGUOTOS CE 0EPO
KoL VOPATUOVG, EVD avTiOETO, UEIDOVEL TO
TO0GOooTO NG Vvypoosiog mov pmopel va
OTOPPOPNCEL.

‘Emetta, éva tovocpuévo og peydo
Bobuo viuo dev gtvan 1000
OTOTEAEGLOTIKO OTNV  amoppdeNnong g
vypaociag. To mocootd ™G vypusiog wov
umopel vo amoppopnfel av&avetor E£wmg
otov ebdoel 610 Uéyleto dvvatd Paduod,
KOl ot ovvExeln EEKvE Vo HELOVETOL
AOY® NG OLOTPOPNG TWV VNUATOV TOV
CUVEYDV VAV.

To Veaopa amd iveg moiveostépa
pe mOAD WKkpOd  vievié  @aivetal v
vmeptepel  eketvov amd  KAWOOUEVEG
moAveotepikés  fveg,  ekelvou  mov
cuvovalel tveg molveotépa/ PapPaxiov,
kot tov 100% PBopPaxepov, 6cov apopd
oTN| MUETAOOCN TV LOPATUDV, TNV
peta@opd g Beppomrag, Kabmg Kot v
aicnomn opocldc mov mapéyel Katd Tnv
npmtn  emoer, pe Tto  Oépua. Eyxet
avapepbel, eniong, mog 1 ddkacic Tov
QW1pIcHOTOC TTOL TPOGOIdEL GTO VOGO
WwoTTeg  Olayeiplong ™G vypaciog
cLUPGAAEL onuavTikd oty avénon g
Oeppucng  ayoypomrag, mg  Beppukng
amoppOPNOoNG Kot NG SOTEPATOTNTAS GE
VOPATUOVG,.

3.2.3. H Aouij tov Ypdouatog
Yopoouo ue Enimeon [1Aéén

To veacua (époeh (jersey) pe
eminedn mALEN €lval AMOTEAEGUOATIKOTEPO
OTNV OTOHAKPVVOT KOl OTOppOPNCT TNG

vypociog, o€ oyxéon He OAAEC TAEKTEC
dopéc mov  ovuvdvalovv  KOAODS Kot
avamodovg mTOVTOVS, OMMOG TO TIKE KOl TO
Koyel®td voacpa. To (époed pe eminedn
TAEEN  oamotedeital UOVO OmO  KOAOUG
TOVTOLG, OmOTE Kot T O TV OnAeidv
govv v Koatevboven g OnAeldg,
TPAYUO. TOL  EMITPEMEL TNV KOADTEPN
OTOLAKPVVOT TNG VYPOGiog o€ oyéon e
dAhec dopéc mov GVVELALoVY KOAOVE Kot
av@modovg ToVToC.

H dveon mov mpocoéper éva
TAekTd Veaouo, eaivetol vo exnpedleTol
ONUAVTIKG 0O YOPOKTNPIOTIKE TG SOUNG
T0V, Om®C TO TWAYXOC, TO TOPMDIEG
(ovvteleoty  amoppOPNONG  VEPOV), TO
uéyebog tv TOPOV NG EMQPAVEAS TOV,
v TUKVOTNTO, TNV oKouyio Kot Tnv
gpoapuoyn tov (otevd M yoroapo). To
YOAOPO VPACHN TOPOLCIALeEl KOADTEPES
W010TNTEG  amOPdKPLVONG TNG VLYPOCING,
000 kpotepn M yovia oemoens. O
pvOude edtuione e vypaociag eaivertal
va eltvar  peyoAhhtepog oToL  AEMTOTEPO
vpdopata. ‘Eva deacpo pe Aemty oe
ToY0G KOl TOpMmON Oop £xel  OPLOTEG
Kavotnteg didyvong vopatudv. H iva, to
viua, Kafdc Kol o YOPAKTNPIOTIKE TOL
vedaopatog mov kabopilovv to mhyog oA
Kot Tn OomepatoOHTTA TOL, £ival ekeival
OV  OHOPYAOVOLY TNV  KAVOTNTO
SyLoNG TOV VOPATUOV Kol TO YPOVO
GTEYVAOUATOG,

To mOGO0TO NG EMUPAVELNS TOV
VOAGUOTOS TOL KOAOTTETAL OmO TIG 1VEG
Kol vipoto  omotelel €vav  omd  Tovg
Bacwobg mapdyoviec mov emnpedlel v
WwTTe dweipong g vypaciog evog
TAekTov vEdaouatoc. Oco peyaAdTeEPO TO
TOGOGTO, TOGO  YOUNAOTEPT Kol 1)
QTOTEAECULOTIKOTNTO TOV VQACHOTOS GTN
dwyeipion g vypaciog. Avtd cvpPaivet
EMELON TO VOAGHO YPEWILETOL TEPIGGOTEPO
YPOVO Y10 VO ATOPPOPTCEL TNV VYpOGia, 1
omoio. kol €SamMAMVETOL GE  OMUAVTIKA
HiKpOTEPN OKTivVAL.
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Iexto Yopooua Ado Lparoewv

H odoun evog vedouatog mwov
amoteleital amd dV0 GTPMOGELS Elval TOAD
dwdedopévn ot  Pounyavie TV
afANTIKOV evovpdtmv. Ot dV0 OTPAOCELS
TOV VOAGUATOC, ECMTEPIKN Kot eEMTEPTKN,
etvar eviehg Egyoplotéc N pio and v
GAAN Kot drabéTovv Eeymplom
Aertovpywomnto.  H  petagopd g
vypaciog omd TNV E0MTEPIKNH  OTNV
e€mtepkn| otpmdon emnpedleTorl amd TV
VOPOPIAIKOTNTO, TOV VAIKOV Kol TV 000
OTPOCEMY ALY KOL OT0 TV OVOLOLOTNTO
TOUG.  AnAadn, peyoAVTEPN  TOGOTNTA
vypoociag pmopel va uetagepbel otav M
E0MTEPIKN  OTPOON  eUQOvilel  [uKpn
OTOPPOPNTIKOTNTA, &VO 1  eEMTEPIKN
peyddn. ‘Etror, ot vedopoata 000
OTPMOGEMV cuvnBwmg TPOTILAOVTOL
VOPOPOPEC TVES YO TNV ECOTEPIKT| CTPOON
KoL DOPOPIAES YL TNV EEMTEPIKT).

"Ypoouo o610 0moio 1 €0MTEPIKN
oTpMOY  amoTteAsiton  amd VAot
moAvmponvAeviov (PP) (mpoc v mhevpd
T0Uv OéppOTOg) Kou 1M eEMTEPIKN OO
Brokdin il Boppdrt glvai
OTTOTEAEGULATIKOTEPO GTN LETAPOPE KoL TN
GLYKPATINGN NG vYpooiag aAAd Kot ot
duyvon TV VOpaTUOV. YQAoHo UE
EC0MTEPIKN oTPGOON amd  ViuoTo
moAvmpomvAeviov Ko e&mTepikr]  omd
Boppaxt  éxst  ovvoMkd  KoAOTEPES
W10 TEG dlayeiptong g vypoaociog, kKabdg
N UETAPEPEL TAXVTOTO OO TNV ECMTEPIKT
otV e£MTEPIKN GTPOO).

Yopacpo oto omoio 1 emtepiky
otpmon amoteieitar xatd 30% omd
vipate  TENCEL® «a  70% omd
moAveoTéPa.  Olabétel 1010TNTEG TOL  TO
KaO1GTOOV OMUOVTIKG O AEITOVPYIKO OF
oxéon ue évo 100% moiveotepikd. Ot
1WO10TNTEG oVTEG apopoLY mv
amoppoENTIKOTNTO, TN  pvduion g
vypoociog, 1o Pabud mpookOAANCNG NG

vypaciog otig tveg, ™ OmepatdTTe OF
vOpaTUoVG, TN Bepuikn dveorn kabdg Kot
v aicOnomn kaTd TNV ETaE LE TO dEPLLAL.

Yoacpo mwov ocvvdvalel vhipota
mohveotépo, ko TENCEL® oaivetal va
omoutel  amd tov  aBAnT  Ayotepo
EVEPYELKO KOGTOC, Beltiwvovtog
TUPUAANAQ TNV OTOO0GT TOVL, GE GYECT) e
VEAGUOTO, 7OV amoteAovVTAl €&
ohrokAnpov amd TENCEL® 7 oand
TOAVESTEPO. APKETA OMOTEAEGLOTIKO GTN)
duyeipion ¢ vypaciog ival, emiong, to0
Vpacue, mov  ocuvovdlel pOAAL otV
E0MTEPIKN oTpMON kol Poufdakt otnv
e€otepkr]. To poAAL Swbéter younin
EMPAVELNKT EVEPYELN KO OTAV GLVOVOCTEL
ue 1o PouPakt amopakpOvel ToydTOTO TV
VYPOCIOL TPOGPEPOVTOG 0L ELYAPLOTO
oteyV aicbnon otov abANTY.

Mg ™m Bondewa E0IKDOV
unyovnpdtov xovv eetaotel ot 1010TNTEG
dlayeipiong g vypaciog omd GOUUEIKTO
vedopaTo UoAA/ToAVEGTEPOL Kot
poAA/urapmov. Onwg €éyel mapotnpnbet,
T0 WOAM oty avdmoon oyn TV
VOASUATOV vypaivetar TohTEPR KO T
vypacio eEomAdveTal pHE  pEyaADTEPN
TOYVTNTO GTNV EMPAVELY TOV, GE GYECT LLE
vpaopo oamd  100% poAAl 1 100%
UTOUTOV.

Yoaoua pe HoAAl 0TV E0MTEPIKY
OTPMOCT KOl TOAVEGTEPO OTNV £EMTEPIKT
gfetdotnke Yo TV TEPImTOON NG
yeWepvng abintikng évovong. H yohapn
dopn| Kol TV dV0 OTPMOCEMV PAVNKE VA
omodidel  KoAVTEPO, OTN  OWIYLON  TNG
vypaciag c€ oxéon Ue TNV aviioToym
Kpovot] Veovor. Metd oamd SoKUEG
avapépnke TG VEACHOTO 7OV
oLVOLALOLV W10 OTPMOT TOAVESTEP KOt
po Pappokiod votepovv ot dlayeipion
NG VYPACING KoL TNV AVEGT GE GYEON WE
voaopato.  and  100%  molveotépa
Coolmax® «or otg V0  Oyelg TOL
VPACLLOTOG.
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Yoacpo mov cvvovalel Boappdt
KOl UTOUTOD OTNV €EMTEPIKT GTPOGCT] Kot
Coolmax® omv eowmtepikny &yl TOAD
KOAT 0moppoenTIKOTNTA, VA TO VQAGLLOL
om0 oLVOLOOUO TOADTPOTLAEVIOL KO
BouPoakiov omodeiydnke ¢ ekeivo pe
xapMAOTEPT OTOPPOPNTIKOTNTAL. Ta
TAEKTA VOO  pe  emimedn  wAEENM
TapEYOvV ueyoAvTEPN aicOnon
oTEYVOTNTOG GE OYECT UE LOAGUOTO dVO
OTPOCEMY OV OLOTEAOVVTOL OO ToL 1O
VALLOTO.

Aoun Ypdouarog oo w Brouyuntixn

Buopunrtiky eivor o kAddog g
EMOTAUNG TOL aPOPA oTNV UiUNon TV
GUOTNUATOV KOl TV GTOLYEI®V TG VOTG.
Egoappoyés g Proppmuikng  €xovv
npoyuatonombei og dopdpovg TouElg 6T
naperdov. T mapddetypa, 1 dour Tov
@uToL umopel vo  alomomBel amd
Bounyavic tov afAnTiK®V EVOLUATOV,
OGOV aQOopl  OTOVG  LNYOVIGLOVG
amoppoeNoNG TG  LYPACIOG Kol TN
SVVOTOTNTO LETOPOPAS TNG TTPOG 1o, LOVO
katevbuvon. Mo va epappoctel 1 doun
VT OTNV TEYVOAOYi TV VOUCUAT®V,
oynuatiCovral peyoAddtepes Onielés omnv
avémodn  Oyn  TOL  VEAGUOTOS KOl
pikpdtepes oty kaAr. ‘Etol, n micom dyn
éxel pikpdrepn mokvotnTa InAedv, omote
Kot 10 KevO mov dnpovpyeiton petatd twv
VNUATOV €lval HeyaADTEPO GTNV TCW® OYN
Kol JKpOTEPO GTNV UTpootd, Buuilovtog
TOV ay®myO 16TO TOL SEVTPOV.

Ot Onhetég oy avamodn mAgvpd
TOL VEAGHOTOS oynuatifoviol amd Vo
VAHOTO oL evdvovton petald Tovg ke
0g0TEPO  TOVTO, Kol OLOYETELOVV TNV
vypocio. ommv  eEmtepikny  Oyn  TOL
VEAcUATOG, Le pia dadikacio Tov Bupilet
TN UETAPOPO TOL VEPOD oTa  PUTA.
Yopdopoto Qe Tr OLYKEKPWEVY doun
yopoaktnpilovton ano peyoADTEP
amopPOPNTIKOTNTA KOl  dvuvotdtnTe v
LETAPEPOVY TNV VYPOGIOL TPOG LU0 LOVO
katévBuvor, Kabog Kot amd peyolvTtepn

dwmepatoémTa otov  aépa. Qotdco, 1
SmEPATOT™TA  TOVG GE  LOPATUOVG
eppaviCetor va givol petmpévn Aoym tov
TéLYOVG TOV VPACUOTOC.

H Bropuntikn €xet
ypnowonrombei, emiong, ot ovvOeon
TAEKTOV GTNUOVIOD Oft0 TOAVESTEPD KOt
vaiov, pe doun khadod. Xtn doun avty,
ol paKkplEg Onielég gival meplocoTepeg o€
aplOpud  ommv  ovdmodn mwAevpd  TOL
VPACUATOG GE GYECN HE TNV UIPOGTIVY,
IMUIOVPYDOVTAG TNV EIKOVO, SOKAASDCEDY
(Khadov). H dounq avty odnyel v
VYpOGio TPOC TO, ETAVED KOl SIEVKOADVEL TN
uetagopd . To veacpo avtd dwabétel
ONUOVTIKG TOYVTEPT OTOPPOPNTIKOTNTA,
tayOtepn edmhwon g vypaciog Kot
younAdtepn avtiotaon otov  aépo  Ge
GUYKPION HE TO CLUUPATIKG VOAGUOTO TOV
ovvtifevtol and ta 10 VAKA.

‘Eva  oképo  mapdderypo g
Blopyntikng otov Topén TG QOANTIKNG
évdvong eivar  egumvevouévo  amd 1O
kovkovvapt. IIpokeiton vy Veacpa pe
UIKPOGKOTIKA «TTTEPVYLO» GTNV EMPAVELY
OV, TOL avoiyovv yw va pigovv 1
Bepuoxpacio Tov cOpPATOG Kot KAglvouv
Eavd ywo vo gumodicovv v €icodo Tov
aépa kol vo gEacpaiicovv pévoon omd
T1G KpOEG eEMTEPIKES GLVONKEC.

3.2.4. dwipicua

Ta afnTkd evdduata  Egovv
OTOKTNGEL TNV €0KN  AEITOVPYIKOTNTA
TOVG LEC® TNG S0dIKAGI0G TOAVUEPIGHOD
pog  poplokng  évoong. Katd
dldkacio avTi), N E0MTEPIKN TAELPE TOV
VEAcUaTog  yivetar vOpOPOPN Kol M
eEmTePK]  VOPOPIA HE  TOALUEPIGUO
OKPLAIKOD 0&E0c o€ tveg moAveotépa. To
vpoaopo  ovtd  Owbéter  mOAD  KOAEG
W0t  dwiyeipiong g vypaociag,
KOTATOAEUMONG NG OLCOCHIOG Kot
duyvong Tov WpmdTe. Xg o GAAN
mpoomdBela, ovviédnke voeooua  omnd
TOAVESTEPD, UE  EVOMUOTOUEVO  EVEPYO
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avBpaka, TOLv TPOSEEPEL WLaiteEPN Gveon
kofdc To  ocopotidie  tov  AvBpaxo
OmOPPOPOLY KOl  OTOHOKPOVOLV  Tol
oToyovidl Tov Wpdta. Avtd 10 VPAcU
eoaivetol vo glval mO KOTOAANAO Yio
afAnTikn évévon mov mpoodtopileTal Yo
afAnuoto younAng évioong kot Oyl yuo
afAnuoto vynAng éviaong AOy®  Tov
ypévov oteyvopatdg mov amortel. To
ewipiopo  Pektidover ™V Gveon  TOv
VOAGUATOS TPOGOIOOVTAS TOVL 110TNTEG
TOYOTATNG OTOPPOPNONG Kot €EATUIONG
™m¢ vypaoiag. To ewipiopo MMF Resil
HIHP av&dvel v amoppoentikdTnTo TOL
TOAVEGTEPO, EVD OTav ocLVOVLAleTol pe
dAla pvipiopata 6mmg o Resil Nanocelle
G6 mopovoualer  okdua  KoADTEPQ
oamoteAéopata. ‘Eva akdpoa gwviptopa wov
YPNOYOTOLEITOL GTO VYACHAT AOANTIKGOY
evoupaTmV pe otdyo vo avENcEl TV
OTOPPOPNTIKOTNTA TOVC &ival TO €101KO
oteyvd  Qwiplopo  Paciopévo o
VAVOTEYVOAOYiOL TOVL ypnoonoteital and
v Nanotex LLC. Xta vedopoto Vo
oTpdoE®Y, Omov 1M k&Be  oTprdon
omoteAeital omd OPOPETIKO VAIKO, Lo
LeUPpavn pe HIKPOTOPOLS GTO VOUGLOL
pmopel vo av&noet v Téor aTUdV Kot vo
dwtnpnon g
EMOAVELOKNG Oeppokpaciog HETOED TV
000 OTPAOCEMY YO UEYOADTEPO YPOVIKO

OUVEIGQEPEL  OTN

dwwotnpa. Oco peyolvtepo eivat To mayog
™¢ pepPpdvng, 660 PKpOTEPOS 0 apBpLOg
TOV TOPOV OTNV EMPAVELL TNG Kol OGO
pikpdtepo 10 péyebog TtV mOp®V, TOGO
LEYOADTEPT EIVOL KOt 1) TAGT OTUMV TOV
umopel  vo  ovoowpevtel, evd 1
emoeavelokn Oeppokpacio  pmopel  va
dwtnpnOei oto vyNAdTEPO NG oNUEio Yo
TO PEeYOAVTEPO SLVOTO S1GGTN LA,

H eopidpwon odnyel ot poivvon
TV aOANTIKOV EVOLUATOV, EXOVTAG OC
arotélecpa TNV aviamtuén  Poaktnpiov
otV emeaveld tovg. Owvipicpata yo tov
OPOUOTICHO TOV VEACUATOV, Om®G Ol
OPOLLOTIKEG UUKPOKAY OVAES pévtag
BonBovv ot YoAdpwon TV POOV, EVD

QWIPIGHATO YWOL TNV KOTOTOAEUNOTN TOV
pikpofiov, Omwg owipiocpo  pe  B-
Kukhode&tpivn, elval yvootd Yo TV
avTIBaKTNPIO10KT TOVG dpdon.

4. Bektiomon TG Amodoong TOL
AOMnT] péc® TOV  AOMTIKOV
Evovpdtov

To Oepukd otpeg umopel vo
peimbel pe v emiloyn 1OV KATGAANA®V
adnTik@v evévudtov. Avaroya UE TOV
TOTO TOV €VOVUATOC TO Oeprikd GTpEG o€
K0 adinm Topovctdlet
SL0POPOTOMNGELG, CLUYKEKPIUEVO OTIG TIUES
™™g uéong Bepuokpociog Tov dEPUATOC Kot
TOV GMOWUOTOC, GTO PLOUO TOV KOPIUKDV
TOALOV  KOL GTO OULVOAMKO TOGO TOL
10pdTo OV amoPfdrAetan amd To chpa. To
TOGOGTO 1TNG VYpOsiog mov pmopel vo
amoppoenfel amd t0 eKkdcTOTE OOANTIKO
évdvpo  umopel  vo  emmpedost  TIC
QULGIOAOYIKEC  OmoKpicelg Tov  afAnT
KaBmG Kot v amddocr] Tov. AoKEC o€
abAntég tov pméilumoA €de1Eav, TmG To
EVOVUOTO LE KAADTEPT OTOPPOPNTIKOTNTOL
™G vypoociog PeAtiooov TV amddoon Kot
mv toyuta piyng tovg. H wavomta
amoppoOPNONG VYPOCING TOV VEAGUOTOS
oyetifeTon dueco pPe TS QUGLOAOYIKES
amokpicelg tov ofintq. Extdég amd v
omod0oT, 1TO VQACUN UE  1O10TNTES
duyeiplong g vypaciog eVicyVEL Kot
QULOIKN KOTAGTAON TOL KOPSLOKOD KOt
OVOTVELGTIKOD GUGTAUATOS TOL afAnTi).

‘Eva. dAo otoyeio 1oV 0BAnTikdv

eVOLUATOV oL emnpedlel TV amddoon
tov  afint eivor 10 ypopa. Eyxet
mapotnpndel TG 10 KOKKIVO  YpmdUQ
umopel va PeATidoEL TNV ATOS0CT TOV
afinm av&avovrag o emineda
TEGTOOTEPOVIG GTOV OPYOAVIGULO TOV.

Ta GUUTLEGTIK evovLOTA
BeAtidvouv v anddoon Tov abAntdv o
afquoto pe €viaotn, Onmg 1o TPEEWWO 1
mv dpon Poapadv. ABANTEG Tov PopovaV

CUUMIESTIKA afANUOTO KOTA TNV GCKNOoM
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KOTEYPOYOV  UEYOADTEPN TOYOTNTO OF
amootdoelg v tov 10 yAp., pkpotepPO
PLOUO KOPIUKDOV TOAUDY Kol AYOTEPOLS
poikodg moévovg petd tv  doknon o€
oxéon upe Vv amddoon TV 1OV
QOPMVTAG AAAL EVOVUOTO. ATOTEAEGUOTO
gpevvav €yovv deifel mwg Ta evovUOTO
GUUTIESNC LEUDVOLV TO EVEPYELNKO KOGTOG
7OV ATTOLTEITOL Y10 TO TPEELO OE OPIGUEVT
TOYOTNTO, EVA PEATIOVOLY TN OPOUIKN
OlKoVopio o€ SIUPOPES VITOUEYIOTES TUUEG
TOYOTNTOG. Ta  ocoptg  ovumieong
TPOCTATEVOLYV TOLG HOEG OO TNV KOTWOT),
neplopifoviog TV TOAAVIOON TOV HUGV
Katd TV 7wpooyeiwon oto £30¢pog o€
afAnuoto Ommg o AAUaTo 1 TO YPNYOPO
pé€wo  (ompwvr). H  evioyvon g
amodoone ue  m  Ponbeia TtV
CLUTIECTIK®OV  evOLpdTOV  umopel  vo
opeileTan gv péPeL otV 1010 TA TOLG VO
UEWDVOLV TV Kapdlokn emiPdpuven tov
abAnt),  evioydovtag TN QAEPKN
EMOTPOPT| KOL TNV EXGTPOPY] TOV OULOTOC
otv  Kapdwd. Muw dAAn  Bsopio
vrooTnPilel TG TO CLUTIECTIKG EVOVLLATOL
ocuvelsPépovy oty Peitiomong g
amOO00NG KaBde BonBotv oty
YpPNyopOTEPN OTOUAKPVVON TOV
YOAOKTIKOD OO TOVG WOEG KOl EVIGYLOLV
™ Obvoun tov modwv. Ta poyd mov
TPoEPYOVTOL amd T Plopuntikn eoiveton
va Pertidvouy 115 emOOGELS TV afAnNTOV
o€ OY£0TM HE TO KOVOVIKA Hoyld, Kabmdg
LEWDVOLV KT TOAD TNV omcBéhkovaa.

5. H Kawotopio otnv AOinTiki
"Evovon

H etupeio  Advanced Fibre
Technology (ADVANSA) éyet
GUVEICQEPEL GTNV TPOOSGO TOV TOUED TMV
afANTIKAOV eVOLUATOV, TPOCOEPOVTOG Ve
vyniAng  omddoong  Omwg  or  iveg
Coolmax®, Thermolite xoau Thermocool.
Ou iveg Coolmax® active eivor iveg
VYNNG TEYVOAOYiOG ano €101KA
OYEOI0OEVEG  TIOAVECTEPIKEG  TvEG E
Té00Ep0. Kot €51 KAVAAIDL OTNV EMPAVELL

toug. H peyddn emedvelo tov wov
OTTOIOKPOVEL TNV VYpOGio, omd To dEpUa
Kol Tr Ol0XETEVEL TTPOg TNV eEMTEPIKY
GTPMCY] TOV VQAGLOTOS, TPOGPEPOVTOS
po dpocepn kol oteyvn aicbnon otov
afinm. Zta evdvparta mov mpoopilovral
Yo xewepwve abinuata pe évtaor, €ival
wold  cvvnOwouévn M TEYVOAOYiL
Thermolite®. TIpdkertor  yoo  «KEVESH
(xo0@ieg) ivec moOL  TAYWOELOLV  TOAD
€0KOAOL TOV aépa Yo KaADTEPN UOVOGON,
evd Tautdypova TPOooEEPOLY  (ECTOGA,
dveon kot avaiaepn aicbnon. H peydin
EMEAVEID TOV WAV  EMTPENMEL TNV
Tayototn edton tov Wpata, udoto
katd 50% ypnyopdiepa oe oyéom Ue TO
Baupaxt, yapiovtag oteyvn aicbnon otov
afint). v teyvoroyio Coolmax® all
season £yovv cLVOVOOTEL TVEC HE KEV
dopn Ko fVEG e KOVAMO GTNV ETLPAVELD
TOUG, HE OTOYO TNV OMORAKPLVGN 1TNG
vypaciag amd 10 Oépuo tov abAnty ot
vymiég Bepuokpacieg, oAAd Ko TNV
aiobnong (eotaoldg o MO KPVEG
ovvnkec. To  Veoopo  Sportwool®
dBétel Eeympilotn TEYVOLOYiD KO £YEL
dnpovpynBel and tov EBvikd Opyavicud

‘Epevvog ™ Avotpariag (CSIRO).

Amotehel VQacpa VO GTIPOCEMV, L€
wWmTeg dwyeipiong g vypaciog, 1
E0MTEPIKT TAELPE TOV OTOIOL amOoTEAE TAL
amd poAl kou 1 eEotepkn| and cuvOeticég
tveg. Mio axéun wKowvotopio mov Exel
eilodyet o CSIRO egivor 10 poAM pe
1010TNTEG YpNYopov oteyvouatos. Katd
dwdkacio Tov EWIPICHOTOC, TO WHOAAL
voilotatar emegepyacio mov 10 KaboTd
VOPOUTOINTIKO, HEIDVOVTOS OPACTIKA TO
xpovo oteyvopatdg tov. H peién poiiion
Kol oV pe 1010treg dlayeipiong g
vypaociag, Omwg iveg Coolmax kot
Finecool, Ba dnuovpynoet véeg ivec, pe
KOVOTOpES  TeYVOAOYieg kot Eeymploty
Aertovpywotra. O iveg Coolmax €yovv
NV 1310TNTA VO S10YETEVOVY TAYVTOTO TNV
vypoacio amd To Oépuo o0 EEMTEPIKO
nepiBarrov.  To  Vveoopo  Finecool
yopoktnpiletar amd TV TOAD UEYAAN
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ToyvTTo, oteyvopatoc. Kor télog, ta
VEACUATO OV €YOVV ¢ PAom TOLG TO
MOAM  pmopel vo. daBétovv  pikpoTEpT
OmOPPOPNTIKOTNTA, £Y0VV, OU®S, KAl OVTH
LUIKPOTEPO YPOVO GTEYVDOLATOG.

H etopeio Toray sivor vaevbovn
Yo T OMUIOLPYIO VOOCUATOV UE 1O10TNTEG
dueipiong g vypaciog, 6mwe ta Stunner
QD® «ou Field sensor®. To Stunner QD®
givar  Voacpo omd VAoV pe  Tayeio
OmOPPOONTIKOTNTA KOl KPS  ypdvo
oteyvopotos. To Fieldsensor TM® gival
VQOoUE  KOTOAANAO Yyl YELUEPIVA
afAnuote, Kadmg 1 E0MTEPTIKN TOL TAELPE
givar yvoudmTy, TPOGPEPOVTAS KAADTEPT
udévoon kot dayeipion g vypacioc. To
Fieldsensor R® sivaw évo akoéun veoopa
pe 1omreg dlayeipione e vypaociog,
QeUKO Tpog To TEPIPAALOV, omd  iveg
OVOKUKA®UEVOL TTOALEGTEPA. ATOoppoPd
ToYOTOTO TOV 10PpMTA, OO TO dEPLL KO TOV
oloyetevel otV €EMTEPIKN GTPAOOT TOL
vE&opaTog, amd 0mov Kot Bo eEATOTEL.

H  etapeio  Outlast®  &yet
a&lomooel VMKA aAlayng ¢dong (PCM)
0€ MKPOKAWOVAES Yol TNV €MEVOLOT TV
voaopdtov ™G Ot ovéopeidoelg g
Oeppokpaciog Kot NG VYpACiog TOL
LIKPOKAILOTOG TTOV TPOKAAOLVTAL OO TNV
oAANAETidpaon pe 10  eEotepkd
TEPPAALOV UTOPOVV VO TTEPLOPIGTOVV UE
T0. Tpoiovto pe teyvoroyia Outlast®. Ta
mpoidvio. ovtd datnpodv otabepn ™
OepLoKpacio TOV CAOUATOS ATOPPOPOVTOG
™mv mepurty] Oepuotra mov mpokaieitol
amod TNV GoKNoN, Kol TV ghevbdepdvovv
Eavd otav M Bepuokpacio TOL GMOWUATOG
néptel (Yoén).

Ot iveg Inotek® eivor o
KOVOTOUO TEYVOAOYIO EUTVELGUEVT Omd
™ Propntiky. MoAg  amoppoprcovv
vypocia, 1 dOUN TOLG GUPPIKVMOVETUL, LE
amoTéAEGLO VO avoiyouv ot Bvlakec aépa
Kol vo, ouEAVETAL 1 SOMEPATOTNTA TOVG.
Ye ovvOnkeg  Enpociog, ov  fveg
EMAVEPYOVTOL  OTIS  KOVOVIKEG — TOUG

dwotdoelg. H oepd evdoopdtov coumieong
Skin 400 series omoteAel ML OKOUM
KowoTopion o100 ydpo TG  aOANTIKAG
évovong, kabng Pedtidvel v o&uydvaon
TOV ooV mapéyoviag  Pobudmt
dvvapikn  ovumieon. H  teyvoroyia
Fastskin  om6 ™  Speedo®  &ival
EUTVELGUEVT] OTTO TO dEPLLOL TOV Kopyopia.
H piunon g doung pe To «TAOKOELON
Aémio», G OLVOLOCUO HE TN UEYOAN
EMAOTIKOTNTA TOV VPOCUATOC EVIGYDOVV
TNV OmO00GN TOV OOANTH, TOPEYOVTOG
ovumieon TV HOAV, HEIOVOVTOS TNV
omicBéAKoVGa KoL ENLTPETOVTAC GTO UAYLO
va dlortnpet To oy ua. Tov.

6. Xoupmepaocpato

O KAGdoc ™¢ abANnTIKNG EVOLonG
ov mpoopileTor Yy abAnuoTo peyoAng
évtaong  etval  ayovng Kol o YEUATOC
mpokAoelc. H  exdotote  emBount)
AELTOVPYIKOTNTA €VOG EVOVUOTOG LITOPEL
vo emtevyBel pe T oWOTH EMAOYN TOV
TPAOTOV VADV, TNG OOUNG KOl YEOUETPIOg
TOV WOV, TOV VIUATOV Kol VQASUATOV
mov Ba ypnowomomBobv, CAAL Kol e
TPOTMOMOGELS TNG EMUPAVEILS TOVG 1 TOV
cuvovaoud voacpdtov. 1810t Tec Ommg N
OTOPPOPNTIKOTNTO KOl 1 Ofyvon Tov
WPATO OAAY Kol TO YPIYOPO OTEYVOLO
omoteLoVV  amopaitnTe  YOPOKTNPIGTIKE
TV GUYKEKPEVDV aOANTIKOV
gvovpdatov,  Kabodg  eivor  Poaowkol
ToPAyovTeES Yoo TNV aicBnorn dveong mov
avalntd o afAntig KoTd TV AoKNGoT). XT0
TapeBov, Eyxovv Onpovpyndel  apketd
afntikd evdbpoto mov otdyELAY CTNV
aveon. H evioyvon g amddoong tov

afinm éxet  emdwwybet, emiong,
mpocBétovtag oe  vedopoTo —  amod
GLVOLOCUO VAKOV - €101KEG

AETOLPYIKOTNTEG, OM®G  OVLTEG  TNG
GLUTIEONG 1] TOL UEIWUEVOL GLVIEAECTN
omcBérkovcag, yopilg, ®OTOGO, Vo EYEl
avapepbel n emidpaocn Tovg otV AGveon
Tov gvdvpartoc. Xpewletal, Aowmdv, oe
ovtd 10 onuelo por vén, Kovotoupo
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TPOcEYYIon TG aOANTIKNG €vduong mov ™™g omddoong Tov aBANTH, TPOCPEPOVTAG
wpoopiletor  ywo  obAApOTO  pEeydAng TOL TNV OTOAVTN AVEDT).
évtaong, mov Bo otoyedel ot Pekticoon
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1. Mpocéyyron Tov Avrikeluévov e Metdopaong

Mo va odnynBodue amd 10 TPOTOTLTO GTO UETAPPACHO amatteitor o poxbog Tov
petagpaotr. O d1o¢ glvar vrevBLVOC Yo UKL GEPA ATOPACE®V OV EVOTOKEIVTOL
1060 G€ Kavoveg oL £xovv v1oBeOel ad T0 GHVOAO TNG HETAPPACTIKNG KOVOTNTOG,
000 KOl OTNV TPOCMOTMIKY TOL Kpion kol wavotnto. A&ilel va onuewwdei, mwg 1
TAVTOTNTO TOV OVTIKEILEVOD TNG LETAPPOCTS NTAV Y10 YPOVIO LETEMPT KOl OMOTELECE
artio Oryaocuod tov ewWwov. Eivor mn petdepoon téxvn N emotun; AxkOun Kot
ONUEPU TO EPATNUA TOPAUEVEL OVOTAVINTO, HE TNV CNUOVTIKN TAEOYNQio TV
E0IKAOV TOL KAAOOL VO TNV OT0dEXOVTaL MG EMGTNUN. AT TV dmoyn Ba vioBenow
Kol eyod. Xe avtifeon pe GAAOVG  EMGTNUOVIKOVG KAGOOVLG, M UETAQPOOT
yopaxktnpileton yio tov un amdAvto yapokmmpao ms. Ov kavoveg tng, oniadr, oev
elval amdAVTOL, TOALES POPEG GLVAVTOVUE SPOPETIKEG Bempieg KoL TPOGEYYIGELS Yo
70 1010 OVTIKEIUEVO, EVD 1 KPION TOL UETOPPOCTI] GE GLVOLOGUO LE TIC CLVONKESG TNG
HETOQPOCTIKNG  O01Kaciog  amoTeAOVV  PocKOTOTOVS  TOPAYOVIEC YW TO
LETOPPOCTIKO OTMOTELEGLOL.

1.1. Opwopoi

210 1010 KAlA, TOL UN ATOAVTOV YOPAKTPA, KIVOUVTOL KOl 01 OTOTEPES OPIGHOV TNG
petappoaonc. IIanbog opopmv €xel dwtvmwbel avd to ypdvia, mOAAOL amd TOVG
omoiovg €yovv dapopeTikd KéEVTpo Papove. Emkevipdvovtal, pe dAha Adyw, ot
YA®GGa, T AEEN, To Keipevo N ToV TOMTIGHO. H d10popeTiky] oKOMA TV E0IKOV deV
avolpet v a&la | v aAndelo tov opiopdv. Avtifeta, TOPEXEL GTOV UETOPPOUCTN
™V gAevBepio vo ATOKTICEL TNV TPOCMOTIKT TOL TOVTOTNTO KOl VO TNV TPOCUPUOGEL
GTO EKAGTOTE £PYO TOV.

HEeKIvOVTOG YPEWLETAL VO OVOQEPOVUE TIG TPES KOTNYOPIES WETAPPOONS, OTMG
dwakpivovior oto épyo tov Jakobson «On linguistic aspects of translation».
Avayvopilel, Aowmdv, ™V evooylwaoikn uetdppocy, dMNAOON TNV «Epunveia TV
YAOOOIK®V onueiov péow AV cupPormv g 100G YAOooA», T Jtaylwaooiki
uetappoon, dMMiad v «epunveio TV YA®GowKOV onueiov péco pog GAANG
YADCGAG» KOL TN OI0CHUEIOAOYIKY] UETAPPOTH, ONAAOY TNV «EPUNVELL TOV YAOGGIKOV
onueiov péow TV GLUPOAMV U AEKTIKOV oNUEWK®V cvothudtovy (Jakobson,
1959/2000). H petdppacn NG mOPOVGOG EPYACING OMOTEAEL TOPASELYLLOL
SyAwooikng petdopaonc, omov yAooca-mnyr (I'Tl) etvon to ayyAikd ko yAdooo-
010)06 (I'Y) T eEAAVIKA.

g kB¢ mepintwon, N dadkacio ™ petdppaong eivar 1 dadkacio Katd TV omoio
10 Kkeipevo-mmyn (KII) mov Ppioketon omv apyky yAocca (I'TI) petarpémeton amd
TOV PETAPPOOTH 010 Keipevo-otoyo (KX), cvvraypévo oe por GAAn yAoooa, ) ['Z
(Munday, 2001). I'p® amd owtd Tov dEova KvovvTal ol 0piGol mov £xovv amododel
KOTé KOpovg TN UETAPPAcn omd Tovg peiettég e [a va oitoloyiom v
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TopaTave 0Eom LoV TEPT SLOPOPETIKNG OKOTIAG TV EW0IKAOV Bo Tapadécm peptcone
amd TOVG OPICUOVG TNG METAPpacnc. Zouemvo pe tov Catford, petdopaon givar «n
AVTIKOTAGTOOT) TOV KEWEVIKOD VAIKOV pog YAwooag (I'TT) pe 160d0vapo vAiko o o
A yAwooo (I'X)» (Catford, 1965). IToAd Kovid o€ avTh TV TPOGEYYION KIveitat
Kot 0 0plopdg mov divovy ot Nida kou Taber péoa amd to €pyo tovg «The theory and
practice of translation», cOpeova pe tov omoio «n HETAPPOCT OmOTEAEL TNV
aVOTOPOY®YN OTN YADOGGO-GTOYO TOV £YYVTEPOV PVGIKOV 1GOSVVOLOL TOV UNVOUOTOG
™me yAMwooag-tnyne» (Nida kot Taber, 1969). Awxpitéa 1 épupacn tov 600 AVTOV
OPIGUAV OTN YADGGW, GE OVTIOIWOTOAN LE LETAYEVEGTEPEG ATOTELPES, OTMG QT TOL
Wilss mov gppével 61o Kelevo Kot 1o TEPIEXOUEVO TOV: «1| LETAPPUCT) 00NYEL 0o éval
keipevo g I'Tl og éva keipevo g ['Z, 10 omoio amoterel To MANGIEGTEPO dLVATO
16000VOHO Kol TPODTOOETEL TNV KATOVONON TOV TEPLEYOUEVOL KOl TOL VPOVS TOL
npotoTULNTOL KEEvouy (Wilss, 1977).

1.2. «Koatd MEn | «EAevOepn» Metagpaocn

Edd ko oudveg mn HETAQPACTIKY] KOWOTNTO €lval OOGHEVT] Y10 TO TL GLVIGTO L0
«optn petdopacny. OvolOoTIKA TPOKEITOL YOO TO OIANUUO OVAUESH OTNV «KOTH
AEEM O pETAPpOoT Kol TV «EAEVBepT peTdppaot, OTmg £xel datvmmbel amd
tov Kiképova (Kucépaovag, 106-43 1.X.).

‘Evag onuovtikdg aplfpodg tov €0KdV (EWO0IKOTEPA TOVG TPONYOVUEVOUS OLDVEC)
TAGOETOL VIEP NG «KATA AEEN UETAPPOONMS, 1OYLPWLOUEVOL TOG O HETAPPACTNG
opeilel va mapapeivel 660 TO SVVATOV MO KOVTO GTO TPMOTOTLTO, TOCO WUE TIG
YAWGGIKEG, OGO KOl HE TIG YPOLUATIKO-CUVTOKTIKEG EMAOYEC TOV, HE OKOTO Vo, Unv
amopakpuvlel amd ™ Asrtovpyia tov petappactn. H mpoaypotikotro etvor momg n
«AEEN Tpog AEEN peThppoon odnyel o€ Eva aALOKOTO GO TIKG OMOTELEGUO TOV JEV
eEumnpetel 10 010Y0 TOV (MY VO TANPOPOPNGEL, VO, Yuyaywynoel kAm.). O Ayiog
[epdvopoc NTov amd TOVG TPAOTOVG UETAPPACTEG OV appioPfnmmoav v adia g
«KATO AEEN» LETAPPAOG KOL TAYONKOV VIEP TNG HETAPPAONG «EVVOLL TTPOG EVVOLO.

H mpocéyyion «évvola mpog évvolay, dniadn 1 mpoonddeio amdd0onG TOL VO LOTOG
tov KII oto0 KX, givar mo cvvnbiopévn Adym g oentikng kot veOAOYIKNG TG
vrepoyns. Ed® pmopodv va mpaypoatomronBovv mpocapproyés COUP®VO LE TO KOWO-
010Y0, MoV Ba odnynoovv oe éva mo evavdyvooto kot Asttovpywd KX, pe tov
Kivouvo, Omg, va amokAivel armd T popen kot Tig Asttovpyieg Tov KIT.

Mo tpocéyyion mov meptlapfavel ototyeio Kot TV d00 Topandve Tpoceyyicewv Oa
NTav evdeyolévmg o wavikn Avon. O cuvovacpog, dMAadT, Tng O0THPNoNG TOV
popeikav ototyeiov tov KII pe v mpocapuoyr] 610 Kowod-ctd)o, Omov ovTod
Kkpiveton amapaitnto, Ba 0dNyNoEL KAt TN YVOUN LoV, KOl KOTd TN YvOUN TOAAOV
LEAETNTOV, GE £VOL O OAOKANPOUEVO ATTOTELEGLLOL.
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1.3. Iocodovvapia

H Bewpio g «katd AEEN» kot «eAedBepney HeTAQpAONG TapoyKmVicOnke omd
mAn00¢ peketntov, 6tav o Nida slonyaye ta 600 €idn 1G0SVVOUING: TN LOPPIKT KO T
duvapkn woodvvapio. «H popeikn wwodvvapio eotidletor 6to Pivope ovtd kabovtd,
1060 o1 HOPEN TOL 060 Kat 6To TePleyOuevd tovy (Nida, 1964). Ipoxettal, Sniadn,
YL TV TGTYH OVOTOPAY®YT TOV HopPkdV ototyeimv tov KIT kot tnv mpookdAinon
ot dopun tov KII, ywpig mepartépw mposappoyés. H duvapukn icoduvapio emididket
TN HETAS0OT] TOL UNVOUOTOC HE TETOW0 TPOTO, OGTE VO, AEITOVPYEL Yo TOVG OEKTEG
omwc akpiBmg o KIT ya o apyikd xowo-otoyo (Nida, 1964). Xtdyog avtng g
TPOGEYYIoNG Elvol 1 «ITANPNS PLGIKOTNTA TNG EKPpoonc». Emdiwén tov petappactn
elvarl va mpocappocel to dedopéva tov KII otov moMtiocpod-010)0, OGTE G6TO TEAOG
NG UETOPPACTIKNG O00IKOGIOG Vo UV OloKpiveTol TG TO TPOIOV TOL OTOTEAEL
petappocpa. Mo v enitevén avtod oV 6TOYOV ATOUTOVVTAL TPOCUPUOYES TNG
YPOUUOTIKNG, TOV AeEIMOYIOV KO TOV TOAMTIGTIKOV avapop®v. Lopemva pe tov Nida
N oodvvapio emTVYYAVETOL OTAV EKTANP®VOVTIOL 01 akOAovBeg Tpobmobicels: dtav
10 vonuo tov KIT eivon katavontd oto KX, dtav 1o mvevpa kot 1o veog tov KII
petapépetor oto KX, otav 10 KX yoapaxtnpiletor and puokdtnta oty £KOPacT] Kot
otav 1o KX gmitvyydver pia tapdpota avtidpaon pe to KIT (Nida, 1964).

H dmoym, ouwmg, mwg por «opbn petappacn» Oo mpémer va €xel ¢ otdYo TV
wwodvvopio avéapeca oto KIT ko 1o KX dev yiveton omodext and 10 GUVOAO TV
BempnNTIKOV, KOONDC GLYKEKPIUEVES TPOYUOTOAOYIKEG CLVONKEG UTOPEL Vo amoutovV
™ un wodvvapio (Koller, 1992). TToAloi emiothpoves, 6mwg o Koller, emrpénovv
OPIGUEVO OPlBUO TPOGOPUOYDV Kol ATOKAMGE®MV amd TNV KUPLOAEKTIKT oTOO00T), LE
oTOY0 «va BEATIOGOVY TN dVVOTOTNTO KATOVONONG TOV KEWEVOL OO TOVE OEKTEC-
otoxove» (Koller, 1993). To cvunépacpo TV Topomtave, Kot dedopévon 0tt o KIT
kol o KX €youv Kowvod otd)0 elval g «ylo S1opopeTIKA KEWEVIKA €10M 1 TOTOLG
TifevTon SPOPETIKE 1 AKOUN KO OVTIQATIKA KPPl ETAOYNS TOV SL0OIKOGIDY
uetapopac» (Nord, 1997).

1.4, Ocopio Tov XKOTOV

M Stopopetikry Tpocéyyon g HeTdppacns mpaypotonoteitar o 1984 oto épyo
«Grundlegung einer allgemeinen Translatiostheorie» twv Reiss ka1 Vermeer, n omoia
dev avarpel TIc péypt tOTE Oempieg, EMKEVIPAOVETOL, OUMG, O©TO OTOYO TNG
LETAPPOAOTIKNG dtadikaciog kol Oyl 6 avtd kabavtd to pnvopa. IIpdxetror yuo ™
Oewpia Tov ZKkomov, Tov avikel otov Hans J. Vermeer, coupwva pe v omoio kébe
petagpactikny dpdon (Gpa kot n peTaepoot) arnoterel o dpdor. Kabe dpdon €xet
éva okomod, éva otoyo. Enouévag ko n petdppaon éxel éva okomo (Vermeer, 1989a).
[Mopabétw tov opopd mov €xel amoddcel o Vermeer ot OBswpion Tov: «Tpémel va
petagpalovpe/ diepunvevoovpe/ Adpe/ ypaeoovpe pe T€1o10 Tpdmo, OCTE TO Keipevo/
N LETAQPOACT] LOG VO UITOPEL VoL AEITOVPYNGEL OTNV TEPIGTACT] GTNV OMOi0 TPOKELTOL
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va ypnoomondel kot pe to Gropo mov emBLHOVY VO TO/ TNV YPTCILOTOWCOVV,
akpPadg pe tov Tpdmo mov entBvpovv va Aettovpynios» (Vermeer, 1989a). H Oswpia
tov Vermeer o UTOPOVGALE VO TOVUE TOS EPYETAL Y10 VL OLOAEVKAVEL TO TESIO Kot
va amoteAécel T Pdomn Yo TNV 0pyaveooTn TOV TPONYOUUEV®V BE®PldV («Kkatd AEEN
N «eAe0BEPN) HETAPPUCT), CLOPPIKN» 1 «OVVOALIKT» 1G0dVVApIN) TOL HEYPL TOTE NTAV
oLYKeYLUEVES. YTOOTNPILEl TS Ol EMAOYEC TOV UETOPPOCTY (.. M EMAOYN UETAED
«katd AEEN» N «elevBepnoy petdopaong) Oa mpénel va kabopilovtor amd 10 LKomod
ToV petaepacpotoc. O Xkomdg oyetiCetar oe peydho Pabud pe 1o déktn TOL
UNvOpaTog (Tov TOMTICUO, TO YVOOTIKO TOL VLIOPafpo Kol TIS EMKOWVOVIOKES
ovvOnkeg), amautel Opwg amopaitnta 10 ogfoacpd oto KIl. Onwg axpBac kot ot
wponyovueves Bewpieg, £1o1 Ko  Oswpia Tov LKomov dev dakpivel Evav opbd Tpdmo
HETAQpPOONS, OAAG avayvopilel T onuacio tov HETOEPOCT ®¢ LIELOHVOL Vva
a&loloynoel kéBe HETAPPACTIKY TEPIMTMOON KOU VA TPOYMPNCEL OTIS OVOAOYES
EMAOYEG.

Mo ™ petdopaocn ™ mapovoag epyaciog ANEONKay vroyn OAEC Ol TOPATAVE®
Oempiec Kot 01 TEMKEG LETOPPACTIKES LOV ETIAOYEG MTOV EKEIVEG TOV KATA TN YVOUN
pov g&ummpetovoay kaAvtepa T Asrtovpyia Tov KX, Emdioéa va unv amopaxpuvim
and 1o KII, dnuiovpydvrtag mapdAinia £va €0ovAYVEOOTO AmOTEAEGHO TOV Ba yivel
AVTIANTTO G TPOTOTLTO KEieVO Kot Oyl ®¢ petdepoocpo. ITo ocvykekpyéva, m
ddkacio Tov akoAovOnOnKe, KabmG Kot 1 CITIOAGYNON TOV UETAPPACTIKMOV OV
EMAOYDV Ba avalvBovv 61N GLVEYELDL.

2. Agrrovpyikég Ilpooeyyioeig Tne Metagppaong

[Tapd T1g avapiBunteg amodTEPES TV EVIKAOV, 0V UTOPEL VoL VTTAPEEL £Vl TPOTLTO UE
Baon to omoio Ba exteleiton kb petappactikn dwdwkosio. Kabe mepictaon amatrei
SLUPOPETIKOVS YEPIGLOVE 01 00101 EVOTOKEIVTAL EV TEAEL GTNV TPOCMOTIKY Kpion, TV
wovotTo kot v gumepio tov petappaoth. To épyo g Nord €xst pavel Waitepa
YPNOWO YioL TN HEAETN KoL T O10a0KOAMA TNG HETAPPAONS, KaBmg amotedel ™ Pdon
Vv omoia pmopel vo aloMOMGCEL 0 PETAPPACGTAG YO VO EKTEAEGEL TO £PYO TOV.
Yopeova pe ™ Nord, to tpio onueia, | OTOC To OVOUALEL EKEIVI] «OL TPELG SICTACELS
TOV AELTOVPYIKAOV TPOGEYYIGEMV» 6Ta 0Toio 0peilel Vo 6TalEl O HETAPPACTNG Y1 VaL
eCaoparicel T AETOLPYIKOTNTA TOV OMOTEAECUATOC TOL &lvar Too €ENG: 1
LETAPPOOTIKY €VTOAN, M avdAivon tov KII kot m 1epdpynon Tov HETAPPUCTIKMOV
npofAnudtwv. Avtd 8o avoADcH GTN GLVEXEW, 0TS TO. AVTLETMOMTICH GTO KEIUEVO
oV avéAdPo TPog LETAPPAOCT], Le PAon Ta omoio ANeONKay OAEG Ol AMOPAGES OV
Kot 0dMyNnOnKa 6o teMKO AmOTELEG AL,
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2.1. Meragpootiki] Evroin

Kapio petagpoactiky epyocio dev pumopei va EEKIVAGEL, €GV 0 HETAPPUCTNG OV EXEL
YVOON NG EMKOWMOVINKNG Tepiotaong tnv omoia £xel kAnbel va ekmAnpoocel. H
eumelpio evog PeTOQPAcTn Umopel va tov kabiotd Kave va dlokpivel o 1d10g v
EMKOWVOVIOKY TEPIGTOCT TOL £PYOVL TOL TOL &xel avartebel, katd Kovova OU®S M
avaBeon oG  UETOPPOCTIKNAG €pyaciag omd TOv TEAATN OTOV  UETOPPOGCTN
ovvodevetanl (1 TovAdylotov Oa mpémel va cLVOdEVETOL) OmO «OOMYieg TOL Vo
kaBopilovv 11 ocvvOnkeg vVmO TG omoleg TO KEIUEVO-OTOYOG TPOKELTOL VO
Aertovpynoew (Nord, 1997). I vo avoa@Epopat 6To GLVOLO OVTAOV TOV 0dNYLOV Ba
V100ETNO® TOV OPO «MOKETO UETAPPUCTIKMOY 0dNyL1dv» Tov ypnowonotei 1 Nord. H
TPAYLOTIKOTNTO €IVOL TOC OGO OVUAVTIKOTEPO TO TOKETO UETAPPUCTIKMOV OOMYLDV,
1060 OMOTEAECUATIKOTEPY] KOl 1 HETAQPOCT. ZTNV TEPIMTOON TNG TTUYOKNG
gpyaciog, Omov dev avorifetonr KATO MOKETO OOMYUDV, TO OWUOPOMOGO  LE
TPOGMOTIKA LOV KPITHPLO LE GKOTO VO EKTANPOVEL TIS 101e¢ Agttovpyieg (ot0 HETPO
0V dvvaTov) pe to KIT.

AVOALTIKOTEPO, TO TOKETO UETOPPUCTIKOV O0dMNYIdV TPEMEL Vo TEPAAUPAVEL
TANpoQoOpieg OYETIKA pHe TNV (ETMOIOKOUEVY]) KEWEVIKN Aetovpyio M TIC
(emdrokoueveg) kelpevikée Aettovpyieg (Nord, 1997). Eekivdvtog, va avoeipm mmg
10 Keipevo mov eméle€a elval TeXVIKO, TO TEPLEYOUEVO TOV aPOopd, ONAadn|, o€ Evav
OLYKEKPIEVO KAAD0. Bedpnoa, Aowmdv, mwc n Aswtovpyic tov KX Ba eivor
avaeoptkt], Ba &xel OnAadn ®G 6TOYO TNV TANPOPOPNOT TOL KOWOV-GTOYOV CYETIKA
pe 1o Béua yu to omoio yivetan Adyog oto KII. 'Emetta, 10 mokéto PETOPPACTIKOV
odNywwv Ba mpémel var d1evkpIvilel TOV TOPUANTTN 1 TOVG TOPUANTTES TOL KEWWUEVOV-
o10Y0v Kot 10 péco upetddoong tov kewévov (Nord, 1997). Q¢ mopoinmteg tov
HETAPPACLOTOS LoV BewpnOnkov YVOGTEG  TOL OVTIKEWWEVOL ™m¢
KAwotobeavtovpyiog, Le eEeldikevon oty adAnTiKn £vovon, evd g HEGO HETAO0ONG
BewpnOnke kdmolo mAektpovikd portal mov amevBOveTon 6T GLYKEKPUEVT Opdda
eKaV. To péco mov emA&yOnke mopéyetl Kol TIG AmapaitNTEG TANPOPOPIES Y10 TOV
(avapevopevo) ympoypovo mpocAnyng tov kewévov (Nord, 1997), pog axdun
mAnpoeopiag mov Bo mpPémel vo TOPEXETOL GTOV UETOPPACTH HECH TOV TOKETOV
oonylov. Etvat, Aowmov, gavepd mwg o ymdpog dev mepropiletal e TomKd mAaicla,
KkaBdg t0 aApBpo pmopet vo givar TPooPacio akdpo Kot 6€ EAANVOPOVOLS OIANTES
extog ¢ emkpdrelog. To 010 cvpPaivel Kot pe 0 ¥povo g TPOGANYMGS, KabdG M
avéptnon tov 610 010diKkTLO divel T duvaToOTNTA EAEVBEPNC TPOSPaoNG OmodNTOTE
xpovikn otiypr]. H televtaio mAnpogopio mov Bo mpémel va meptiapfdveror 6to
TOKETO UETAPPUCTIKMOV 00MY1OV gival To KiviTpo 1 1 autia Yo v dnpovpyio 1 tnv
npdcinym tov kewévov (Nord, 1997). Xe cuvaptnon pHe TNV KEWEVIKN Aettovpyia, M
attia yio T dnuovpyio tov KX givar va mAinpogopnoet, Kot LEAoTo Vo, KOTOGTAOEL
TPOGPAGYLES GTO EAMANVOPOVO KOO TANPOQOPieS OTIC omoieg HEXPL TOpa Oev glyav
npocPaon, Kabndg N PPAoypaeia Yo avtég NTav oxeddV €€ OAOKANPOL GTA Oy YAIKA.
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2.2.  Avéivon tov KII

H avdivon tov KII amotelel 10 Oedtepo Prua yo TN OleKmePAindon  HLOG
LETOQPOCTIKNG epyaciog Kot pmopel va mpaypatomombel pe mepiocodTEpa amd Eva
dvvntikd povtéda. ‘Eva and avtd amoteieitor omd 1t 60YKpIoN TOL TOKETOL TOV
LETAPPOCTIKOV 0dNydv pe ta avtictoya ototyeio Tov KII. T tqv avdivon tov
KEWEVOL LoV Oev Ba emAéE® awTd TO HOVTELD YT, OTTMG EX® TPOOVAUPEPEL, £XWO
emdwéel va dwutmpnow 10 KX kovtd otig Asttovpyieg tov KIT (mAnpoopiaxd, pe
e€edikevpévo kowod). Avtibeto, Oa emAé€m vo oTab® GTOVG EVOOKEUEVIKOVG
ovvteheotés, ovppova pe ™ Nord (Nord, 1991), mov Oewpd mwg Oa mapdoyovv
HEYOADTEPO TANOOG TANPOPOPIDV, AP LEYOADTEPT] OMOTELECLOTIKOTITO.

Eekwvavrag, Oepatikog dEovag tov dpbpov eivar n abAntikn évovon mov mpoopileTon
OLYKEKPIUEVA V1o 0OANUATO DYMANG €vtoong, Om®g GAAMOTE HapTLUPd KOl O TITAOG
tov «High active sportswear — A critical review». ITwo oavaAvtikd, to apbpo
TPOYLOTEVETOL TA AEITOVPYIKE YOPOKTINPIOTIKA TWV GUYKEKPIUEVOV EVOVUATMOV, TOVG
TOPAYOVTEG TNG AVECNC TOVG, TN ONUAGIO TOV TPOT®V VA®V, 0AAL KOl TO POAO TOV
ewipiopatog. To apBpo dnpocievdnke apyikd oe emotnuovikd meptodikd ™ Ivdiag
Y T0 Tedio TG KAWSTOLPAVTOVPYING KOl TNG TEXVOAOYIOG TV wav. YmoPAnonke
0o TOLG OMNUIOLPYOVS Tov T0 2013 Ko dnpocievTnke To 2014, Apyodtepa avaptnOnKe
Kol 6to OdikTvo, amd O6mov Kol OmEKTNoa TPOcPaoct, HEC® NG MAEKTPOVIKNG
TAateopuog researchgate.net. Enouévaog, to KIT amgvfiveran o e€gidikevpuévo kovo,
pe yvoon tov aviikelpévon. Onmg cvpPaivel cuvnBomg yuo tar texvikd Keipeva, €16t
Kol €0M, TO €I00C TOL KEWEVOL &lvarl TANPOEOPLakd. LTOY0G TOL €ivol 1 «omAn
HETAS0OMN OEOOUEVODVY, EVD TO TEPLEYOUEVO ATOTEAEL TO KVPLO OTOKEI0 OTO OTOi0
eotialetan | emkowvwvio (Reiss, 1977/1989). Emouévac, n Aettovpyia tov KII givar n
avapOPIKY|, 0TS akpPmg Oa dtatnpndel Ko oto KX.

To yeyovog 611 0 Gpbpo amevBHvetal o eEg1dKeELUEVO KOO oyeTileTan dueca e TO
Ae&hoyko eminedo tov keyévov. To dpbpo Ppibet e1dod Ae&hoyiov Kot oporoyiag,
omOTE KOl M YvOON Tovg elvan amapaitntn mpoimdbeon yio TNV Katavonon Tov
keywévov. E@dcov 1o kovo-010%0¢ eivarl eotkelwpévo pe v €101K1 oporoyio g
KAootobpaviovpyiog, dev cvuvodedetar omd eneEnynoec. Ovopoto peboddwv Kot
JOK®MV omovIdvIol og ueydAn ovyvomro («Guarded Hot Plate», «thermal
manikiny), evd n €N opoAoyio katahopufavel £va onUavTIKO pEPOG Tov Apbpov
Kol UTOPEL vaL EVTOMIGTEL, £KTOG amd TNV €16aY®YT, 6€ OAA TO VITOAOTO TUNLLATE TOV
(«warp knitted fabric», «graft polymerization process», «wetting», «wicking»). 1o
téhog Tov B’ Mépovg mapatifetar 'Awccdpt mov cuykevipdvel tnv €101k oporoyia
LE TNV amdd0oo TG 6T EAANVIKAL.

Ye enduevo otddo TG avdAvong Ba emkevipwB® ota SOk cTotyeio Tov KEWEVo.
Ot emAOYEC TOV GLVIOKT®OV OVOQPOPIKE HE Tr YPOUUOTIKY] KOL TO OCULVTOKTIKO
TPOEPYOVTOL OO TIS VOPLES TOV EMGTNHOVIKOD Adyov. TTio cuykekpipéva, cuvorkd
To. OElyloTo EMOTNUOVIKOD AOYOVL EMOIOKOLV Vo €(OLV OmAN doun, Eekdboapa
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vonuota Kot dtaypovikny aéia. ‘Etotl, oto mapdv dpbpo o Adyog eivor katd Pdon
wikpomepiodog («Wear comfort can be subjected by both subjective and objective
methods. Wear trial technique is mostly used in subjective assessment...») pe otdyo
™V KOAOTEPN KoTavOnom, pe eAdyloteg eSopéoelg pakpomepiodov AOYov, Kupimg
otav vipe n avaykn eneEnynong. Ot mpotdoelg eivarl Katd KHplo Adyo KOPlEg Kot
aveEdptrec. H moAd amAn mpotaciakn doun mov kvplapyel oto apBpo cuvendyston
Kol T0 PIKpO aplpd devuTtePELOVG®Y TPoTace®mV. Emouévme, N vmoTaktiky chvdeon
etval omévia, omavidTEPN 1 TOPOTAKTIKY, €VAO OCOVOETO GYNUO OEV OTAVTIOTOL
kaBoAlov. Av otafovue oto prHOTO TOV TPOTAGE®V, 0o TOPATNPNCOVLUE o
opolopopPio. OGOV aPopPA GTN GOV, TO XPOVO Kol T0 TPOc®MTO. O EMGTNUOVIKOG
AOyo¢ amattel TV amocTACI0TOINGT TOVL YPAPovTog amd to dedopéva. ‘Etot, peydiog
apOuog Tov pnuatov Ppickovial og TadNTIKN oV Kol amovTOVTol Kotd Bdon 6to
Tpito evikd 1 mAnBuvtikd mpdécmmo («...ergonomic comfort of sportswear can be
evaluated...», «another example of biomimetic clothing is inspired from pine cone»).
21N CLVTIPITIKY] TAEW YNNG TOVG, Ta pripata Bpiokovtal e ¥pOvo EVESTAOTO, KOOMG
T EMOTNUOVIKE Kelpeva Tpaypatehovtal yevikég aanbeieg mov dev meplopilovronl o
xpovik@ mAaiclo. E&aipéceic Bo  eviomotodv pOVO OE  MEPMTMGELS OTOV
TOPOVCLALOVTOL TO, OTOTEAECUOTO EPEVVAOV WE TN YPNON TOV Tapakepévoy «it has
been found...» 1 «it has been reported...». Té\og, TOAD onuavtiky gival | Tapovoia
TOV OVLCLOOTIKOV OTO KEIUEVO, OV TOAAEC Qopéc mailovv TO poéAo emBétov
(«polyester fabric»), aAld ko Tov dwv TOV emBetikdv Tpocdopioudv («thermal
insulation», «metabolic heat»).

2.3. Meragppoaoctikd [pofipata

Svveyiloviog T UETOPPOOTIKY] Ol00KAGIOL O HETOPPOCTNAG Mmopel va emAEEEL
aVAUEST G OVO HEBOOVG TPOGEYYIONG TV LUETAPPACTIK®V TPOPANUATOV, TOV £XOVV
datvnwbel ano ™ Nord kot éxtote épovv amoteiéoel Oeuehmoelg Aibovg yo v
EMOTAUN NG HeETAPpaons Kot v eEEMEN ™g. H kat’ aviovoo cepd (bottom-up)
dradikacio «EeKva amd TIG EMPAVEINKEG YAMOGIKEG SOUEC TOV Keévoy (otddto 1°),
ovveyiler pe 1 ovpphoelg (oTad 2°) Kot OAOKANPOVETAL UE TIS TPOYUATOAOYIKES
Ttuxég Tov Kewévoy (otédio 3°)» (Nord, 1997). Katd tn dwdikacio avtr yivetol
npoondfein va datnpnBovv ot Aefikég kot popeoroywkés emhoyég tov KII, pe
OTOTEAEG O, TOAAEG POPEG O LETAPPAUCTNG Vo odnyeitan o AdBn N va un Aappdvet
vmoyn v emkowwvioky mepiotacn tov KX (Nord, 1997). H dedtepn kau
EMIKPATEGTEPT TPOGEYYIOT], TNV OTOiL £X® EQPAPUOGEL KoL £YM, €ivar 1 KOTd KoTlovGo
oepd (top-down). Zmnv mwepimtwon avt, 1M petdepacn Eekwvd  amd  TO
TPOYUATOALOYIKO eminedo, evromiletal OnAadn 1 Aettovpyio mov Ba mpémel va exterel
10 HeTdepaco. AKoAoLOEL 0 dloy®PICUOG TOV AEITOVPYIKMOV GTOLYEIMV TOV KEWEVOL
oe exkeiva mov Ba dwutnpnBodv wg €xovv, ko og exeiva mov Ba TPocAPHOGTOHY
CULPMOVO LLE TOV TOPOANTTN, TO HEGO KOl TO Y®POXPOVo NG TpdoAnyng. Televtaio
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amopaciletal av Ba dtotnpnBoHv o1 VEOAOYIKES GLUPACELS TOV TOMTIGHOV-GTOYOL 1)
av givar 1 amapaitntn 1 TPocoproy Tovg 6tov moArticpo-mnyn (Nord, 1997).
Avéloya pe  Aeuwovpyio mov emtedet 1o KX, m petagpaotikny Sndikacio
dwaxpiveTor og 300 Pactkovg THTOVE cOUE®VO e T NOrd, Ty TEKUNPIOTIKY Kot TV
EPYOAELOKT] LETAPPOGCT. TNV TEPITTMOOT TNG TEKUNPUOTIKNG LETAPPOONG O GUVTAKTNG
tov KIT emowvovel pe toug dékteg tov KII k1o amd cvvOnkeg Tov TOAMTIGHOD-
TYNG. XNV EPYOAEINKT HETAPPOCT 1 EXKOVOVID LETOPEPETOL HETAED TOV TOUTOV
tov KIT kot tov déktn tov KX, péow mroydv tov idov tov KIT (Nord, 1989). H
LETAQPOCT OTNV TAPOVCH Epyacio Elval EpYOAELNKT), EPOCOV TO UETAPPUGLOL ETITEAEL
TIG 101eC Aettovpyiec pe TO TPOTOTLTO, KOl UAAIGTO OUOIOAEITOVPYIKN (OPOG OV
npoteivetron and tov I1. Keddvdpa, 2007). Ztnv mepintwon epyarelaxng LETAPPOONG,
OTMG Kol €0, eV drokpiveTar OTL TEMKO TPO1OV amoTELEL LETAPPOGLLOL.

lNa v xommyoplomoinon TV HETAPPACTIKOV TPOPANUAT®V viobBetndnke o
dwympopnds ™c Nord oe  mpaypatoloyiKd, TOMTIOMIKG, YA®OOWKE Kot
KEWEVOISIOHopPIKd (0 6pog mpoteivetar amd tov I1. Keddvopia, 2007) (Nord, 1997).
Onwg €xer MO avaeepbel, ta YOPAKTNPIOTIKA TOV OEKTMOV, TOL HECOL KOl TOV
YOPOYPOHVOL TNG TPOGANYNG TOV KEWEVOL £xovv datnpndel wg enl To mAgicTtov dpo1
He 10 TMPWOTOTLTO, YEYOVOS Tov KaBopilel Kol TOV OYKO TOV TPAYUATOAOYIKDV
UETOPPOTTIKOYV TPOPANUGTOY TOV KANONKa va avtipetonicon. Baocwn — opmg oyt
ovclaoTik] — owpopd tov KII kot KXY eivar 611 10 mpotdtumo MTOV 0pyikd
ONUOGIELUEVO GE EMOTNUOVIKO TEPOJKO (évtumn pHopoen), TPotov AdPer tnv
NAEKTPOVIKT] TOL HOpET). Miag Ko TpoKettar Ouws yuo dpBpo 1 douny tov ivan dpowa
Kol 0T OV0 péEca, €600 Kat Exet dlatnpnOel, pe T dlapopomoinomn 0Tt Tapoieipdnkay
To. oTOLKElD NG «Anywno», «ovabewpnon» xou «amoooyns» tov KII, aAid kot
BiBAoypaeio Kot Yoo AOyous S1oKPITIKOTNTOS TO CTOLYEIN EMKOIVMVING TOV GLVTAKTN
(«E-mail: apurba65@gmail.com»). O ywpoypdévog g mpdcAnyne twv KIT kot KX
etvarl avdroyog tov pécmv. To KIT rav dnupoctevpévo 6e £VImo mov KVKAOQOPGE
oTNV TEPLOYN TNG VOTo-avatoAkng Aciag tov AekéuPpio tov 2014. Emouévoc,
déktec tov elvarl Ivdol emotiuoveg 10V mMESIOL NG KAWGTOLQAVTOLPYING KO TNG
TEYVOAOYIOG TV WOV, pHe €EEOIKELUEVT YvdoTn Tov aviikelpnévoy. To KX éyxet
ovvtayfel ®ote va onpocievdel oe NAEKTPOVIKY LopeY|, omdOTe dgv meplopileTan o€
XOPOYPOVIKA TAaioL, Topd LOVO 6€ YAMOOIKA. AEKTEG TOV €lval amapotTTOs dTopa
LLE YVAOGT TOV QVTIKELLEVOV.

Ta onuavtkdtepa kol mePGGOTEPA GE APOUO UETOPPACTIKA TPOPANUOTE TOL
amavtiOnkay  aeopodcoV  GTO0  YAMGGIKO  emMinedo  (YAwooikd — UETAPPOOTIKG.
mpofinuaza), Moym g EMewyng Piloypapiog eni tov Opatog ota ednvikd. ‘Etot,
ooV LETOPPACTPLO KANONKA VO OVTILETOTIC® EAAEYN OvTIGTOYl0G Op®V OV AdY®
enovainyomrag énpene vo. anodobodv v cvvtopio (). «wicking»), aAAd kot
Opwv mov £mpene vo. amodofolv TEPPPACTIKA Yo Vo Ol0TNPHiCOVV TNV 7O
noAdmhokn onupocio tovg (my. «high active sportswear»). Ovopoto pebddwv Kot
JOKIUMOV HETAPPACTNKAY OTOL Kpidnke amapaitnTo yio vo amodobel n onuoascio Tovg
0T0 LETPO TOL dVVATOV, WGTAGO N OPYIKT ovopacio dttnpnOnke og mapévheot, OTMG
N nébodog g «Oepunc Iiarag (Guarded Hot Plate)», kabmdg ot avayvdoteg pmopel
va T1g Yvopilovv NoM 6TV ayYAKn Toug Hopen. No oTUEdo® £d® WS To OVOLOTO
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TOV ETOPLOV KL TEYVOAOYIDV OV amovTONKaY 6TO Keipevo datnpnnkay og xovv
(.. «Outlast®», «Tencel®»), evd AéEeig-davetn mov €xovv evtaydel 6TV eAANVIKY,
OTIMG «TOPTSY KO KTEVICH, LETOYPAPNKAY KOl Sl TnprOnKay.

Tomoypagikd, eKEPUCTIKG 1 YPOUUOTIKG AGON dev €ival GuYVE GTOV EMIGTNLOVIKO
AOyo, map’ OA0 avTd cvvavtnoo &vav aSloonueimTo aplud 6To TPOG UETAPPOOT
GpBpo. Xmnv mieloyneio T0VG dev duoyépawvov TV katovonon tov KII, kot
mhavotnta opeilovior 6to yeyovdg OTL Ot Ypdpovteg Oev givol GUOTKOL OIANTES NG
ayyhkfc. Térowa mapadeiypata eivar n amovoio Tov adpiotov apbpov «a@» (m.y.
«High active sportswear is very vast and challenging field...»). Tvmoypagikd AdOoc
evtomiotnke o©10 Ovopo opyaviopov mov oavaeepetor oto KIT wg «Eurometer
International», evd otnv mpayupatikdémra givar «Euromonitor International», omote
Kol 0AAQyONKE, 0AAG Kol otV apifunon tev mopaypdewv, 0Tov eVIOTIcTNKE 0VO
(POPES TAPAYPOPOG e TOV aptOpd 3.2.3..

To yeyovdg OTL T0 TPOG HETAPPOCT KEIUEVO €IVl TEYVIKO KO £XEL ETICTNUOVIKO
TEPLEYOUEVO GUVETAYETOL OTL OV YPELALETOL VPOAOYIKEG UETATPOTESG, EVAD AOY® TOL
AVTIKEWEVOL dgv amouthOnkay ovTe peToTpomég Pe Paon 10 moMTiopkd vopadpo
TOV KOWVOV-0EKT).

3. Hopatnpnoseig ko Zvprepdopato

Ot uéBodotl Tpocéyylong TG HETAPPACTIKNG SLOOIKOGIOS OV £Y0VV dTLTWOEL KATA
KOPOVG KO 01 0Toieg epapudoTNKAY 6TV Tapovoa epyacio fonbodv onupoavtikd ot
ONovpyia EVOG AELTOVPYIKOV HETAPPACUOTOS, ATOPEVYOVTOG T, LETOPPOUCTIKA AGON.
e YEVIKEG YPappES, TO GpBpo ov petéppaca amoterel Eva cuvnOiGuévo Tapddstypa
TEYVIKOV KEWEVOL UE TANPOPOPLOKO KOl EMGTNUOVIKO yopaktipa. ETopévmg kot ta
HETOPPOCTIKA TPOPAALOTO TOV OTavTNONKOY, NTAV TEPLOPIGUEV, OVOLEVOUEVA KO
avTipetonico. O emoTUOVIKOS AOYOG OEMETAL OO GUYKEKPIUEVEG VOPLES GE KAOE
YAOOGIKN KOWOTNTO, OTOTE KOl EVOL O EDKOAO VO TPOGEYYIGHEL HETAPPOUCTIKG, GE
oxéon, Adyov ybpw, pe ™ Aoyoteyvia. H évrovn mapovcia tov ovolactikov, m
TaONTIKN QOVI] KOU 1 OTAN TPOTAGLOKN Ooun &tvar pepkd omd To KOwd
YOPOKTNPIOTIKA TOV EMGTNUOVIKOD AOYOL TOGO OTNV €AMNVIKY] OGO Kol GTNV
ayyAdewvn  kowvovia. Emopévog kor  dev  amouthOnke onuoviikdg  aptOuoc
petatpondv. To petdepocpd pov amotedel por Tpootddeie amrdd00Ng TOL GLVOAOV
TV TANpoeoptdv Tov KIT 660 10 duvatdv motodTepa. MEANUA pov VINPEe dLopKdG 1
QLOKOTNTA TNG EKEPAOTG Kot 1 KaAMépyela ¢ aicOnomng nwg 1o KX amoteiel to
TPOTOTLTO KEILEVO KO Ol LETAPPOGLAL.

H npocéyyion g petappactikig dtdikaciog vrofonddrol oe onuoavtikd Badud amod
T1¢ Oewpieg mOV TAAGIOVOLY TO avTiKEipeEVO TG petdppaons. H ooppoin g Nord
Nrav Wwitepo TOAOTIUN o€ OAo Ta 6TAd TG ovdAvong. Ewwodtepa, to €pyo tng
«Translating as a Purposeful Activity: Functionalist Approaches Explained» pe étog
ékdoong 1o 1997 amotélece 10 0e&l POV Y€PL KOTA TNV EKTOVNOT TNG TAPOVGOS
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epyaoiag. Kapio Oewpia dev mapéyel, ®ot660, £TOES ADGELG GTOV LETOPPACTY, TOPA
puévo opiet o ypapp mievong oty omoia umopel va kKivnbet yio vo amo@iHyel Ta
LETAPPOCTIKA AAON.

210 GOVOAO TNG M WIVYWKN HOL gpyacio amoteAel mPoidv TPOCOTIKNG HOV
TPOOTADENG Kot avTIKOTOTTPILEL TNV O1K MOV ONTIKY KOl T TPOCHOTIKEG MOV
LETOPPOCTIKES EMAOYES KO KO EV TEAEL IKAVOTNTEG.

4, IN'wcodapr

210 onueio avtd mapatifetor To YAWSsAapt mov £xel cuvtebel katd ™ ddikacio TG
petdppoaons oe popen mwivako. O mivakag mov amoteheitar amd 000 GTNAEG
TePAapPAvVEL TV €101KT oporoyio Omwg amavtidnke 610 TpwTdTLTTO GAPOPO AALA Ko
mv ondooon g ota eAAnvikd. H oiviaén tov yAwooapiov Nrav arapaitnto Prua
Yo TNV OAOKANP®ON 1TNG HETAPPOACTIKNG dtadikaciog, koddc oOlevkoAvvel nv
KOTOVONGN TOV TPMOTOTOTOL OO TOV HETAPPAOTY, EMITOYVVEL TN OOIKAGIOL NG
HETAPPOCNG KOl GUVEIGPEPEL GTNV ATOPLYN EKPPOUCTIKAOV KO LETOPPUCTIKMOV AaODV.

Ayyikog Opog

ELnvikog Opog

acrylic acid

OKPVAKO 08D

activated carbon

gvepyog dvBpaxag

Advanced Fibre Technology (ADVANSA)

etapio Advanced Fibre Technology

(ADVANSA)
air pocket OvAakag agpa
alkali hydrolysis aAkoAkn vopoIveN

alkaline solution

OAKOAMKO O1dAVLLL

antimicrobial finish

avtyukpoPoxn enegepyocio

artificial leg prototype

TPOTLTO TOV TEYVNTOL OOV

automated contact angle tester

LETPNTIG YOVIOG ETOPNG

Bamboo

UTOUTOV

basic sportswear

un e&edikevpévn aBAnTiky évovon

Betacyclodextrin

B-kukhode&Tpivn

bi-component filament duepng iva

biomematic swimwear poy1o Baciopévo ot BlopUnTiKng
biomimetics BropumTiky

bn (short for billion) d1o.

buffer puOuilm (vypacia)

capillary TPLYOELON

capillary force TPLYLOEIONG dVVaUN

carbon particle

cOUOTIO AvBpaKa

cardiac input

EMGTPOPT TOL OULLOTOG GTNV KAPOLA

cardiovascular stress

KapdloKn emPapuvon

chafing

epedionodg 6éppatoc omd Tp1Pn

circular cross section

KUKAKT d1oTopn

composite spun yarn

ouvletikd (KAwouévo) viua

compression athletic wear (CAW)

afAnTKd evoOUATO GUUTIESTG / GUUTIEGTIKA

EVOLLLOTA

conjugated filaments

ovlevypéveg tveg
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contact angle

yovio emaeng

convection heat transfer

petddoon Bepuotrog 614 cuvaymyne/
cuvaymyn Bepuotntag

core spun yarn

KAOGUEVO VLD YOS

cotton blend

uetypo, BopPokion

cotton yarn

viuo oo BapBaxt

Cross section

dtoTopn tvog

csiro australia

€0VIKOG 0pyavIGHOg Epevvag TS AVeTPoAiog
(CSIRO)

denticles

«TAOKOELON AETIO

difussion

dudyvon

double fabric assembly

300 GTPAOGELS ATd SLOPOPETIKA VYACUOTO,

drag coefficient

ovvteAeatg omebékovaag (Cd)

drag force

omicOélkovoa

drawn yarn

TOVOGLLEVO VILLOL

drop analyser tester

UéEB0S0G aVAAVGNG GYLOTOC GTOYOVMV

dry heat flow

pon Enpnig Bepuomrag

dynamic compression

SVVaIKY cvuTmieon

Dynamic Elastic Recover (DER)

dvvapikn ootk exavoeopd (Dynamic
Elastic Recovery, DER)

elastane

glaotivn (Ehaoctouepng moAvovpeddavn)

elastic recovery

EMOGTIKT ETOVOPOPE

electrical resistance

NAEKTPIKT OVTIOTOON

ergonomic comfort

EPYOVOLUKT (IVEOT)

evaporative capacity

wKavoT o eEATUIONG

evaporative heat loss

anmAeto Oeppottog uécm/Aoym eEdtuiong

fabric assembly

GLVOVAGUOG VOAGULATOV

fabric coating

EMKAALYT)/ ETEVOLGT VOAGLOTOSG

fabric elasticity

EMIOTIKOTNTO VOACULATOG

fiber cross-sectional shape

GYNUO TNG VO G€ EYKAPT1o d10TOuN

fibre-air interface

demaen tvag-aépa

fibre-liquid interface

deman] tvac-uypov

filament shape

oxNHa vipaTog

filament yarn

VIL0L GUVEYDV VDV

filament oLVEYNG tval
finish owipiopa
fit £QappoYT

forced convection

EMTNOEVUEVT] GLVOY®YT

fragrance finishes

OPOUATIKEG LIKPOKAYOLAES TTOV
YPNOYLOTOLOVVTOL KATO TO QVIPIGLLOL

GIA Global Industry Analysts, Inc. (GIA)
global wholesale market TOyKOG L0, aryopd YOVOPIKOD EUTOPIOn
gradient daPadion

gradient compression

Babudwt) cvumieon

graft polymerization process

S1001K0c10 TOAVUEPIGLOD HI0G LOPLOKTG
€voong Pe SKAOODOELG

gravimetric principle

apyn TG OTUOKNAG AVAALGNG

guarded hot plate

péBodog g "Bepung mhdkag" (Guarded Hot
Plate)

heat conduction

Oepukn ayoypuoTTe
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heat exchange

avtodhayn Bepuotntag

heat flux sensing

aviyvevor pong Bepuotntog

heat load Bepuikd poptio
heat loss am®Agln BgpUoOTNTOC
heater Beppavtipog

highly technical-oriented clothing

£VOLLLOL LLE EL0TKT] TEXVOAOYIN / TEXVIKY
évovon

hives

Kvidmon

hollow core fibre

«keviy (Kovela) tval

honeycomb KOYEADTO
hydrophilic fibre VOPOQIAT tval
hydrophilic site VOPOEIAT tval
hydrophobic filament V3OO iva
hydrophyllicity VIPOPIMKOTITO

image processing principle

uébodog emelepynciog elKOvVag

in-plane

070 £TinEdO

interlock knitted structure

VEAGUO, Le TNV 1010 EUEAVIOT] Kal 6TIS 00O
oyelg

kawabata evaluation system (KES-F system)

ovotnua ofloloynone "kawabata evaluation
system ( KES-F system)"

knit loop

KOAOG TOVTOG

knitted fabric

TAEKTO DPACLLOL

knitted structure

TAEKTO DOACLLOL

lactate clearance

OTOUAKPVVGT] YOAOKTIKOD

linear density

TITAOG (YPOLLULIKT TTUKVOTITOL)

longitudinal StapunKng

loop density TUKVOTNTO TV ONAELDV
loop leg o1 TG ONALdg

loose construction yaAopn Deaven

material attribute

YOPOUKTNPIGTIKO TPMTNG VANG TPAT®V VADV

metabolic heat generation

mapoyyr Oeppdmrog oo Tov peTofoAG LoD

micro denier yarn

tva pe ToAD pkpd méyog (vievié)

microclimate LKPOKALLLOL

micro-encapsulated LKPOKAWOLAEG OV TTepLappavovy YAD
microfibre HIKPOivaL ad TOAVESTEPQL

micropore HKPOTTOPOG

microporous membrane

pueuppavn pe pikpondpovg

MMF Resil HIHP

owipopa ywo ) dlayeipton g vypaciog
MMF Resil HIHP

molecular attraction

poptlakn €AEN

muscle oscillation

TOAGVTOOT HVOG

nano dry finish

€101K0 0TEYVO PVIpIoUa fOCICUEVO OTN
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vavoteyvoroyia

nylon woven fabric

VoAU amd VAoV

nylon/polyester (N/P) microfibre

ppoiva vahov/rorlvestépa (N/P)

packing density

TUKVOTNTO

pattern construction

KOTAGKELT 0YESI0V

PC (polyester/cotton)

petypo toAveotépa kKot Bappaxiov (PC)

PC blend

petypo toAveotépa kot Bappaktov (PC)

performance sportswear

g€edkevuévn aAnTiKn Evovon

permetest

permetest, 6pyOvVo TPOGOUOIMONG OEPUATOS

polyester (PET)

TepePBOAKO TOALOOVAEVIO/ TOAVEGTEPOG
(PET)

PET filament

TOALECTEPIKY] vl

phase changing material

VAKO aAlaync edong (PCM)

physiological response

QLGLOAOYIKN OmdKPIoN

pigue

TKE

plain

EMimedn TAEEN

polypropylene (PP) filament

Vo ToAvmpomvAeviov (PP)

pore distribution

TOPOLETPIKT] KOTOVOUN

porosity

TOPMDIOES (GLVTEAEDTIG ATOPPOPNONG VEPOD)

porous plate

TOPDOING TAGKOL

profiled polyester

TOAVEGTEPOG

psychological comfort

YUYOAOYIKT Gveon

radius

oKtiva

reservoir

deapevn

Resil Nanocelle G6

owipopa Resil Nanocelle G6

shape factor

GUVTEAECTIG GYNLOTOG

single jersey (SJ) fabric

voaopo (Epoeb (jersey) pe eminedn mAEEN

single knit structure

Voaopa pe eminedn TAEEN

siphoning

droyétevon g vypooiog

skin 400 series

oelpd Skin 400 series

skin abrasion

y8apoio dépuatog
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skin contraction

GLGTOAN OEPLOTOC

skin extension

Sl0GTOAN OEPUATOC

skin sensorial comfort

Gveom KaTd TNV ETOQN UE TO dEpUaL

skin suit "skin suit" (povyo mov epapuolel 6To dEPUOL)
slack yaAapd Hoacua

sorption poeNon

desorption £KPOPNON

soyabean cotton blend

uetypo odylag kot Bopfoakion

spandex core-spun

ovvletikn tva omdvtes

splitting microfibre

Slpepévo via

sports leisurewear

afAntikn évovom avoyoyng

sports-fashion clothing

EVOLLLOTA LOSOC, EUTVELGUEVE OTTO TV
afAntikn évovon

spun polyester

KAMOUEVT] TOAVEGTEPIKT] vl

spun yarn

KA®oUEVO VIO

stiffness

oKopyio

surface energy

EMLPAVELNKT EVEPYELN

surface temperature

EMPAVELNKT Beppokpacia

surface tension

EMLPAVELOKT TAON

synthetic fibre

oVVOETIKY tva

synthetic turf

oLVOETIKOG YAOOTATNTOG

technical back

ovamodn oyn

TENCEL

vijua Tencel

tetrachannel and hexachannel cross section

tva pe téooepa N €1 Kavalo GTNY ETPAVELN

thermal treatment

Oepukn| ene&epyacia

chemical treatment

npn enegepyacio

thermal insulation

Bepuopdvmon/ 1ot ta g BepKng
poévmoNG tov evévudtov

thermal manikin

Bepd avdpeikeho

thermal zone

Oepukn (ovn

Thermolite

teyvoroyio Thermolite
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thermophysiological comfort

Oepropuoiloloyikn aveon

viscose Outlast

Bioxdln pe texvoloyio Outlast

thermoregulation

Oeppopvdion

toray etoupia Toray
trilobal va e tpetg AoBoig
tuck loop avamodoc ToVTog

two layer knitted fabric

TAEKTO VPAGHA dVO GTPDOCEDY

urticaria

Kkvidmon

UV resistance

TPOGTAGIN 0 TNV VIEPIDON AKTIVOPOAI
(LV)

vapour pressure

Téomn aTu®V

venous return

QAEPIKN EMOTPOPT|

wale direction

KatevBvuvorn OnAeldc

warp knitted fabric

TAEKTO GTIUOVIOD

water vapour dissipation

d1dyvomn VOPUTULDY

wear comfort

(QVECT) TOV EVOLUATMOV

wear trial technique

péBodog dokung povywv

weft knitted

VEEOL

weft knitting machine

TAEKTOUNYOVI VPASIOV

wet cling behavior

Babuog tpockdAAnong g vypaciog

wettability

SPpeudm o/ EQUYPAVTIKN KOVOTHTO

wicking

OTOGTPAYYIOT / ATOUAKPLVGT] TOV 18pdDTA
/vypaciog

winter sportswear

yeWepwvn oBAntikn évovon

yarn twist

GLGTPOPT] VILLOTOG
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