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I Introduction

Textiles with high liquid sorption quali-
ties, which absorb dyes and chemical
finishes could be used for applications in
direct contact with human skin in order
to help cool the body by readily absorb-
ing moisture or perspiration. Absorption
and permeability properties as well as
moisture transmission through textiles
are important for textile design and espe-
cially relevant for the comfort of cloth-
ing created for wear or use in damp and
warm environments, such as bathroom
and sauna clothes, headdress, footwear,
towels as well as for medical and sport
textiles, amongst others [1 - 4].

The interaction of liquids with textile
could involve some fundamental physi-
cal phenomena: wetting of the fibre sur-
face, transport of the liquid into assem-
blies of fibres, adsorption of the fibre sur-
face, and diffusion of the liquid into the
interior of the material [5]. On the basis
of the relative amount of liquid and mode
of liquid-fabric contact, the wetting and
wicking processes can be divided into
such groups: wetting/wicking from an in-
finitive liquid reservoir and from a finite
(limited) liquid reservoir. The second one
is exemplified by a drop wetting/wicking
into the fabric.

Generally terry materials absorb water
perfectly. Of course, the absorption ca-
pacity depends on the yarn material and
type as well as the fabric structure [6].
It was shown that the type of yarn used
in terry fabrics had the most significant
effect on static water absorption proper-
ties. In [7] Karahan experimentally in-
vestigated the dynamic water absorption
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properties of terry fabrics using a method
of electronic balance. It was assumed that
water the absorption speed for each time
interval would provide a more direct un-
derstanding of the dynamic water absorp-
tion behaviour of the textile. It was found
that depending on the yarn type, around
26 - 40% of the total water absorption
capacity is absorbed in the first 10 s. Af-
ter 30 s, water absorption continues at a
decreased speed. Water absorption con-
tinues even after 300 s but at a very low
rate, which cannot be considered from a
practical point of view.

The transport of a liquid into yarns and
fabrics may be caused by external forces
or by capillary forces, i.e. wicking. Be-
cause capillary forces are caused by wet-
ting, wicking is a result of spontaneous
wetting in a capillary system [5]. The
kinetics of capillary filling depends on
the pore radius [8]. During wicking, flat
continuous filament yarns show typical
capillary liquid flow due to the number
and length the filaments running paral-
lel to each other [9]. In yarns the way
in which filaments pack together deter-
mines the amount of void space between
filaments [10], and an increase in the
number of filaments, yarn tension and
twist has a significant effect on the yarn
wicking performance. Microscopic ex-
amination proved that yarns with more
twist exhibited a reduced wicking trend
with a sudden increase in wicking per-
formance at high twist levels due to spiral
wicking [9].

The degree of hydrophility of towel ma-
terial has already been investigated us-
ing the sinking test [11]. The experiment
showed that the type of softener affects
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the degree of hydrophility. The sinking
time of towels produced with dyed yarns
was higher than that of towels dyed in
a fabric form, and the hydrophility de-
gree of uncut pile towels was found to
be better than that of velvet towels. Be-
sides this, it was determined that the pile
height decreases the sinking time. How-
ever, there must be a limit depending on
the yarn number, twist, type of raw mate-
rial and density of the pile height, beyond
which the hydrophility degree tends to
decrease. It was found that the washing
process appeared to be an important pa-
rameter in defining the sinking time — in
washed towels it became lower than that
of towels which did not undergo any
washing procedure.

Moisture transmission through textiles
along with wetting and wicking play a
significant role in maintaining thermo-
physiological comfort. Scientific under-
standing of the processes involved in
moisture transmission through textile
materials, as well as factors affecting
these processes and mathematical model-
ling are significant in the design of new
textile systems [1, 2]. It was determined
that the vital lack of correlation between
water vapour permeability, the thickness
of knitted fabric and surface porosity re-
sults from the character of media trans-
port by free convection and the general
high porosity of knitted fabrics [12]. The
influence of soaking in water to realise
the optimum swellability of linen yarns
in fabrics was studied in [13].

In many process techniques and end-use
characteristics, the surface wettability of
textiles and technical fibres is a key fac-
tor. In dyeing, finishing or coating proc-
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esses, the wetting properties affect the
process parameters and final qualities
of textiles. The wettability of long fibres
like flax, ramie, jute, sisal and sunhemp
has already been determined and com-
pared [14]. It was found that the wettabil-
ity of fibres depends on the properties of
the binder, the properties of the fibre sur-
face and the nature of the fibre. With an
increase in the concentration of polyvinyl
acetate solution from 5 to 10 %, the wet-
tability decreased in all the natural fibres
studied, depending on the chemical and
physical characteristics of the fibre.

The moisture content of fibres and the be-
haviour of liquid in contact with textiles
are very important for both the processing
and use properties of products especially
for analysing test results of the new fibres
and textiles for medical applications that
could well possess biofunctions, carry
medications, act as cell culture scaffolds,
etc. [3]. [15] deals with the water inhibi-
tion of fibres, in which the water that in
is within cell walls, inter-fibre spaces, or
pores is measured.

The sorption of a drop can indicate the
wettability of a textile material either by
the time of its sorption by the fabric or by
the area of the wet spot formed by the lig-
uid [16]. Kissa states that in cases where
the liquid can diffuse into the fibres, the
kinetics of sorption and liquid transport
are complicated. Diffusion of the liquid
into fibres accelerates the sorption; how-
ever, the spreading rate of liquid within
the fabric is reduced because absorption
in fibres reduces the volume of liquid
available for spreading in capillary spac-
es, which causes the swelling of fibres
and decreases the spaces between them.
The wettability of fibres with respect to
water is the most important factor deter-
mining the detergency of oil in an aque-
ous bath; other factors are the viscosity of
the soil, the detergent, wash temperature,
agitation, etc.

In spite of the interest in the absorption
process of textiles, no research has been
conducted into the absorption of terry
fabrics regarding various impacts or fin-
ishing, especially washing, softening and
tumbling. The aim of our study was to
conduct experimental investigations into
the water sorption process and liquid
transport in loop pile fabrics with respect
to to various impacts/finishing operations
and their duration.
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B Experimental

Object and method of investigation

The experiments were conducted using
the three variants of terry woven struc-
tures presented in Table I. The main
structure investigated was that of pure
linen terry because of the excellent ab-
sorption properties of flax fibre and the
popularity of such an assortment. The
linen/cotton structures were analysed as
additional items with a view to including
larger amounts of terry material affected
by various types of industrial finishing.
Table 2 shows the impacts/finishing ap-
plied to the terry fabrics.

During the macerating procedure, the
specimen was placed into water for a
time necessary to complete the macerat-
ing of the material. The detergent Felosan
NOG (CHT R. Beitlich GmbH, Germa-
ny) was used for washing at a tempera-
ture of 60 °C, over a period of 60 min-
utes. The softening procedure was per-
formed using silicone conditioner Tub-
ingal SMF silicone conditioner (CHT R.
Beitlich GmbH, Germany) over a period
of 60 min, at a temperature of 40 °C. The
purpose of softening is to give a soft and
fluffy surface to the material. The tum-

Table 1. Terry woven structures.

Characteristic

bling operation gives a fuller volume and
a more cushioned handle to the textile.
To achieve the terry fabric softness that
is in great demand nowadays, the sam-
ples were washed with detergent, condi-
tioned, centrifuged and then tumbled for
5 periods of 30 to 150 min.

The experiments were performed using
a SMZ 800 Nicon Stereoscopic Micro-
scope and Coolpix 4500 Digital Camera;
7.0 PE-Live software was applied for
analysis of video records. The absorption
process was filmed from the start mo-
ment (SM) until the last moment (LM),
i.e. from the moment when the drop of
distilled water (of 0.110 g) fell onto the
surface of the fabric until it was abso-
lutely absorbed by the fabric. The height
of the falling was as minimal as possible
(it was chosen so that the drop could not
touch the dropper and the surface of the
fabric at the same moment). The test in-
struments used in the experiments are
presented in Figure 1. Two experiments
were performed: filming from the upper
side of the fabric (see Figure 1.a) and
filming from the underside of the fabric
(see Figure 1.b). The areas of the liquid
spots were measured by investigating

Fabric variant

A8-A12 B7-B13 C1-C12
Pile height, mm 9 9 12
. 68 tex, unbleached | 50 tex, bleached | 68 tex, unbleached
Pile warp

Linear density
of yarns, tex Ground warp
Ground weft

Pile and ground warp
Weft

Yarn density,
dm-1

linen, wet spinning

25 tex x 2, cotton

50 tex, cotton

linen, wet spinning | linen, wet spinning

56 tex, unbleached

25 texx 2, cotton linen, wet spinning

56 tex, unbleached

50 tex, cotton . -
linen, wet spinning
250

200 180

Table 2. Impacts/finishing applied to terry fabrics.

Fabric variant

Sequence of impacts/finishing and lasting

Washing in water (without detergent) in 10 min — centrifuging — draying in air
Washing in water (without detergent) in 30 min — centrifuging — draying in air
Washing in water (without detergent) in 120 min — centrifuging — draying in air

Washing with detergent — softening — centrifuging — drying in air
Washing with detergent — softening — centrifuging — tumbling in 30 min — drying

Washing with detergent — softening — centrifuging — tumbling in 60 min — drying

Washing with detergent — softening — centrifuging — tumbling in 90 min
Washing with detergent — softening — centrifuging — tumbling in 120 min
Washing with detergent — softening — centrifuging — tumbling in 150 min

C1 Grey fabric (without any finishing)
Cc2 Macerating — draying in air
C3
C4
C5
C6 Washing with detergent — centrifuging — draying in air
B7,C7
A8, B8, C8 in air
A9, B9, C9 in air (if needful)
A10, B10, C10
A11,B11, C11
A12,B12, C12
B13 Washing with detergent — calendering
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pictures of video records, and changes in
the spot’s area over time were calculated.

Polynomial, linear, logarithmic, power,
and exponential types of regressions,
which can describe the results, were ana-
lysed.

I Results and discussion

Sorption dynamics of pure linen grey
fabrics, as well as after macerating
and after washing procedures

The structure of loop pile in grey fabric is
of regular geometry — the loops are rigid
and range perpendicularly to the base of
the fabric. When in contact with liquid
this fabric acts in a very special manner.
Figure 2 shows the water absorption of
grey terry fabric (C1 variant) over time.
Further results of the absorption process,
in which the fabric was filmed from the
upper side, are presented.

It takes 370 s from the start moment to
a complete loss of the drop’s specular
reflectance and the occurrence of abso-
lute absorption when the spot becomes
stationary. It is important to note that the
rigid loop pile in grey fabric that was not
affected by any liquid impact or finish-
ing, which had been in previous contact
with the drop, demonstrated resistance
to water uptake. We determined that the
drop holds its full specular reflectance for
approximately 5 seconds and even up to
15 seconds from the SM till the moment
when the specific shape of the drop disap-
peared and only a sloppy or wet spread-
ing spot was observed. The research [5]
stated that most textile materials are not
isotropic, thus the spreading liquid does
not usually form a circle with a well de-
fined radius; besides, the wicking process
is kinetically quite different when capil-
lary penetration is accompanied by the
diffusion of the liquid into the fibres. We
found that the wetting pattern is uniform
at the beginning of the sorption proc-
ess. After the period when the drop loses
its full specular reflectance, the liquid
spreads almost as a regular continuous
front, and an obvious “fingering” pat-
tern was not determined. Supposedly,
the capillary spaces in terry fabric are
not uniform and the irregularity of pores
between fibres and yarns as well as the
irregularity of the distribution of pores
could change the wetting progress. The
water was absorbed at an uneven speed
in all the intervals investigated, from SM
till LM. At the beginning, i.e. for a period
of SM to 10 s the absorption runs slowly.
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Figure 1. Test instruments used in the experiment: 1 - light source, 2 - dropper, 3 - fabric,
4 — digital camera, 5 — stereoscopic microscope, 6 — computer, 7 — pictures of video record.

Such behaviour between the drop and
fabric surface is inherent only for grey
fabric. Later on the sorption progresses.
During the period of 10 to 40 s the spot’s
area changed 1.38 times. The full absorp-
tion process took 370 s and it is the long-
est wetting compared with all other in-
vestigated variants. When analysing the
SM/LM interval, it was observed that the
change in the spot’s area had increased
by 225.9%. The polynomial relationship
with the highest determination coeffi-
cient, R2 = 0.9881, was determined be-
tween the water absorption time and the
change in the spot’s area. Other kinds of
equations investigated also showed high
determination coefficients, except the ex-
ponential one.

Macerating and washing changed the
terry structure. It was determined that
the sorption shortened very significantly,
i.e. almost twice in the macerated sample
(till 190 s) or even much more in samples
washed in water for 10, 30 or 120 min
(till 130 s). Figure 3 shows pictures of
the video record of macerated terry fabric
(C2 variant). During the first inspected
period from SM to 10 s, the spot’s area
increased by 29.9% and 42.6% after mac-
erating (C2 variant) and washing in water
for 30 min (C4 variant), respectively. The
change in spot area of variants C2 and C4
appeared to have increased by 282.5 %
and 211.3 %, respectively which analys-
ing the period SM - LM. The change in
the LM’s in the spot area in the macerated
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Figure 2. Change in the spot’s area in grey terry fabric, C1 variant, (filming from the upper

and under sides).
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Figure 3. Pictures of video record of macerated terry fabric (C2 variant): a — SM, b — after 70 s, c — after 130 s, ¢ — after 190 s (LM);
(filming from the upper side).

fabric was the largest compared to all the
other changes obtained in pure linen fab-
rics (see Figures 2, 4 - 6). Such values re-
veal how significantly the fabric was in-
fluenced by even short and not intensive
impacts, such as the macerating one. The
highest determination coefficients are
R2=10.9981 (C2 variant) and R2=0.9956
(C4 variant), which are best described by
polynomial equations; but some other
kinds of equations also show a very good
match with the experimental data. The
speed of change in the spot’s area in C2
and C4 fabrics is not the same. The peak
of water spreading was observed at the
beginning, i.e. for a period of SM - 10 s
and at the end of the process, i.e. after
130 - 190 s in macerated samples. Here
the changes in the spot’s area increased
1.30 and 1.37 times, respectively. The
fabric washed in water (for 30 min)
showed absorption with a constantly de-
creasing speed during the period inves-
tigated: at the beginning (SM - 10 s) the
spot’s area increased 1.43 times, whereas
over a 100 s - LM period the spot’s area
increased 1.07 times.

Wetting through washed, softened,
and calendered terry structures

The structures of terry fabrics after fin-
ishing operations were investigated:
washing with detergent, softening, and
calendaring. Figures 5 & 7 show the
absorption dynamics of terry fabrics af-
ter washing with detergent and softening
(B7, C7) as well as after the calender-
ing procedure (B13). During all the in-
dustrial washing cycle, which includes
such impacts as water, mechanical, heat,
and chemical, modification of the terry
structure occurs. The additional factor of
softening conditions the loss of loop pile
stiffness throughout, resulting in the terry
fabrics becoming soft and gentle. Calen-
dering, by contrast, decreases the pores
between yarns and fibres, with the loops
being bent and flattened to the base of
fabric, and decreases the thickness of the
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textile. When pure linen and linen/cotton
terry fabrics were analysed after washing
with detergent, and softening, calendar-
ing, the water absorption continued for
130 s whereas only 70 s after calendar-
ing, i.e. nearly 3 times and in some cases
more than 5 times longer compared to
grey fabrics, respectively. The sorption
speed is highest at the beginning, i.e. up
to 10 s in washed and softened fabrics.
During the period of SM - 10 s, the spot’s
area changed 1.34 (C7 variant) - 1.32 (B7

variant) times. Later on the wetting pro-
ceeded more slowly. Consequent decel-
eration was especially visible in the case
of pure linen terry fabric. Although these
two curves (see Figure 5) correspond to
the different fabric structures, both fab-
ric samples showed the same character
of water sorption over time, except LM;
here the spot’s area changed by 190.3%
for the C7 fabric and 221.3% for the B7
fabric. Regression analysis was applied
to the experimental data, and the poly-
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S ho. — R? = 0.9981
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Figure 4. Change in the spots area in macerated terry fabric, C2 variant, terry fabric
washed in water (in 30 min) , C4 variant; (filming from the upper side).
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Figure 5. Change in the spot’s area in terry fabrics washed with detergent and softened:
————— B7 variant, C7 variant; (filming from upper side).
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nomial curves showed a perfect match
with the experimental data; but very
high determination coefficients proved
that this is a very good or good match
for both fabrics with respect to the other
regressions under investigation: linear,
logarithmic, power, and exponential. It
was found that RZ = 0.9977 (polynomi-
al) - 0.8635 (exponential), which is the
investigated data for the C7 variant, and
R2=0.9979 (polynomial) - 0.8731 (loga-
rithmic), for the B7 variant.

The calendered fabric started to absorb
water at a high speed, which then de-
creases continuously till LM. In contrast
with the washed and softened fabrics,
the calendered one’s absorption finished
with an increase in the area of the spot
of 131.7% (see Figure 7). It may be
conditioned by alterations in the fab-
ric structure after calendaring, during
which the loop pile lost its looseness,
becoming smoother and tighter, and as
a consequence the rigidity of the textile
increased and the air spaces decreased
significantly. All the kinds of regressions
investigated showed a very good match
with the experimental data: RZ = 0.9986
(power) - 0.9375 (exponential).

Absorption behaviour of tumbled
fabrics

The structure of the fabric after tum-
bling is modified much more compared
with other impacts or finishing. Tum-
bling gives a fluffy handle and softness
to the textile. The spaces between loops
and yarns increase, the loops become
bulk and sometimes a spiral or snarl loop
structure can appear after this procedure.

15 pure linen and linen/cotton woven
structures were investigated for various
tumbling times, from 30 min to 150 min
(see Table 2). Figure 8 shows pictures
of the SM after 40 s and 70 s (LM) of
tumbling terry fabrics (C10 variant).
When investigating video records, it
was found that the behaviour of liquid
in contact with tumbled terry woven
structures is different compared with
other variants. In all tumbled samples
the absorption process shortened con-
siderably — by 5.3 times compared with
grey fabrics. The spot became still after
70 s in all tumbled fabrics despite further
tumbling and the fabric structure. As this
absorption is very quick, it was divided
into 5 intervals from SM to LM, i.e. after
10, 25, 40, 55 and 70 s. Figures 6 & 9
show the absorption process of different
structures of terry fabrics tumbled for 90
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Figure 8. Pictures of the video record of tumbled (in 90 min) terry fabric of C10 variant:
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min. The results of absorption when the
tumbled fabrics were filmed from the
upper side will be presented primarily.
It was determined that the changes in
the spot’s area increased in the follow-
ing intervals: 54.1 - 103.9% (A10 vari-
ant), 50.9 - 123.5 % (B10 variant), and
55.0 - 132.4% (C10 variant). The liquid
was absorbed very quickly at the begin-
ning — during the first 10 s. For all the
tumbled samples, regardless of the tum-
bling time, the absence of the drop’s
specular reflectance from the moment
when it touched the surface of the fab-
ric was determined. The tumbled fabrics
snatched and sucked the liquid instantly.
As is evident from Figures 6 & 9, dur-
ing the first time interval (SM - 10 s) the
change in the spot’s area increased sig-
nificantly in all tumbled samples, i.c. by
1.55 (C10 variant) - 1.51 (B10 variant)
times, but later on an evident and conse-
quent decrease in the absorption speed
was noticeable. During the final time in-
terval (55 - 70 s), the absorption speed
increased only 1.05 (B10 variant) - 1.03
(A10 variant) times. Besides this, the
change in the spot’s area in LM reached
only 103.9% (A10 variant), which is the
lowest value compared with the other
tumbled variants: C10 and B10, as well
as with all other fabrics affected by the
various impacts/finishing (see Figures 2,
4 - 7 and 9). Generally, when analysing
LM, the values of changes in the spot’s
area in tumbled fabrics are lower com-
pared with values in the LM of all the
other variants investigated, except calen-
dered fabric, where the difference is not
statistically significant. The highest de-
termination coefficients of regression for
A10,B10 and C10 fabrics are respective-
ly R2=0.9995 (logarithmic), R2=0.9965
(logarithmic), and R2 = 0.9973 (polyno-
mial). Such changes in the absorption of
tumbled fabrics can be explained by the
complex of long lasting impacts influenc-
ing the woven structure and, hence, the
fabric’s behaviour in contact with liquid.

Liquid transport in woven structures

With the purpose of analysing how a lig-
uid penetrates a terry woven structure,
an experiment was conducted using the
scheme of instrument arrangement pre-
sented in Figure 1.b. A drop of liquid was
dripped onto the surface of the fabric,
and the absorption process was analysed
by filming it from the underside of the
textile. A video record was made from
the dropping moment till the last mo-
ment when the area of the wetted spot
remained stationary on the underside.
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In this experiment the start moment co-
incided with that mentioned before. Of
course, it takes some time for the liquid
to run through the fabric and to appear on
the under side of the textile. Such an ex-
periment was conducted with fabrics C1
and C10. Figures 2 & 6 show the change
in the spot’s area with respect to the time
when the textile was filmed from the un-
derside. It was determined that the spot
become visible on the underside of the
fabric after 3 - 4 s and 2 s from the mo-
ment when the drop touched the surface
of the upper side of the grey and tumbled
fabric, respectively. With the purpose of
relating the results and to compare them,
the start moment was the same as that
used in the experiments filming the be-
haviour of liquid from the upper side of
the fabric. It was found that the change
in the spot’s area increased from 21.6%
to 246.9% in grey fabric (see Figure 2).
The largest increase in the area of the
spot (1.38 times) for grey fabric was
determined in the second time interval
(10 - 40 s), as in the experiment when the
fabric was filmed from the upper side.
Afterwards the speed of the spreading
of the liquid slackened; the spot became
still after 370 s. Trends of changes in the
spot’s area are similar, but the areas of the
spot are slightly higher on the underside
of the fabric; however, the differences are
not statistically significant.

It was found that the change in the spot’s
area for tumbled fabric with respect to
the SM/LM is 52.0 - 172.7%, in which
the underside of the fabric was filmed.
The water was absorbed at a constantly
decreasing speed in all the time peri-
ods inspected in both experiments (see
Figure 6). At the beginning, i.c. in the
time interval SM - 10 s, absorption oc-
curs at the highest speed, i.e. the spot’s
area changed even 1.52 times on the un-
derside of the fabric. It was determined
that the area of the spot in tumbled fab-
ric increased till 185.8 mm2 (LM) on the
underside of the fabric, whereas during
filming from the upper side, it increased
from 68.2 mm2 (SM) to 158.3 mm?2
(LM). The absorption character is similar
on the upper as well as on the underside
of the fabric. The statistically significant
differences between the values of spot
area were determined from the 25th s of
observation.

Statistical analysis of experimental

data

The experimental results were statisti-
cally evaluated at the confidence level of

a=0.95. Full statistical analysis was per-
formed and the standard deviation, coef-
ficient of variation, absolute error, and
relative error were calculated.

Statistical analysis of the experimental
data received while filming the fabric
from the upper side showed that the co-
efficients of variation results for changes
in the spot’s area in many cases did not
exceed 5.0% and varied in the interval of
2.0 - 7.0%; except some cases where they
reached higher values, but did not exceed
10.6%. The relative errors varied in the
interval 2.1 - 7.7%, except several cases
where the values went up to 11.1%. In-
vestigation of the experimental results re-
ceived while filming the fabric from the
underside showed that the coefficients
of variation of changes in the spot’s area
varied in the interval 3.2 - 8.8%, and
the relative errors varied in the interval
3.3-9.2%.

@ Conclusion

Application of the suggested method
for measuring the dynamic water ab-
sorption of terry woven fabrics ena-
bled to analyse and evaluate the ab-
sorption speed and changes in absorb-
ency with respect to time as well as to
investigate and interpret the sorption
ability of the fabric.

The absorption process of pure linen
and linen/cotton fabrics depends on
the fabric characteristics as well as
on the kind and intensity of impact/
finishing. A significant difference ex-
ists in the absorption capacity of the
different fabric treatments or impact
number.

The absorption process ran more
quickly in fabrics affected by more
and intensive impacts/finishing. It
was found that the absorption proc-
ess continued longest — even till 370 s
— in grey pure linen terry fabric. In
macerated fabric and fabrics washed
in water without chemical treatment
(independently to washing duration)
or using detergent and softener, the
absorption process was shorter - till
190 s and 130 s, respectively. The
tumbling operation, irrespective of
its duration, shortened the absorption
process considerably — by more than
5 times compared with grey fabric.
The pure linen grey fabric that not
been affected by any impact like wa-
ter, heat, mechanical or chemical in
contact with the drop demonstrated
resistance to liquid uptake. It takes
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approximately 5 - 15 s for the drop
to lose its full specular reflectance
as well as to transform into a soppy
glossy surface on the upper side of the
fabric. In contrast an absolute absence
of a drop’s specular reflectance from
the moment the drop comes in contact
with the surface of a tumbled fabric,
despite the fabric’s structure and tum-
bling time was determined.

The change in the wetted area in-
creased by 12.6% during the first
10 s of investigating pure linen grey
terry fabric, whereas an increase of
29.9 - 55.0% was obtained for fabrics
impacted by macerating, washing in
water (in 30 min), washing with deter-
gent and softening or tumbling (in 90
min). When analysing the full period
of absorption, the highest value of
change in the spot’s area (by 282.5%)
was obtained in macerated fabric.
When investigating the start/last mo-
ment, the change in spot area on the
upper side of the fabric increased from
50.9 - 55.0% to 103.9 - 132.4% in dif-
ferent structures of tumbled terry fab-
rics.

Many kinds of investigated regres-
sions showed a very good match with
experimental data: determination co-
efficient R2=0.9995 - 0.9881. Mainly
the results are best described by poly-
nomial regressions, but in some cases
the logarithmic or power equations
represent experiments the best.

With the aim of determining how a
liquid runs through a textile, pure
linen grey terry fabric and one which
had been tumbled were investigated
by analysing the change in the spot’s
area from the underside of the fabric.
The same tendencies of absorption
character and dynamics, compared
with the results received from video
records obtained from the upper side
of the fabric, provide the possibility
of obtaining a better understanding of
dynamic water absorption properties
and liquid transport in terry woven
structures.

Statistical analysis of experimental
data showed that the coefficients of
variation with respect to results of
change in the spot’s area varied in the
interval 2.0 - 10.6%, mostly not ex-
ceeding 5.0%. The relative errors in
many cases varied from 2.1% to 7.7%.
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