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AND CHEMICAL TEXTILE FILLERS
FOR BLANKET PRODUCTION

Introduction. The significant role in optimization of assortment and designing of blankets with given properties
belongs to the choice of the filler, in particular to its thermophysical parameters, which differ in dif ferent materials.

Problems. Thermal conductivity of blankets with fillers of protein origin in particular sheep’s wool, camel
wool, cashmere wool has not studied enough. Control and measurement of the specified indicator will optimize the
choice of materials during the design of bedding products with volumetric fillers, specifically blankets.

Purpose. Estimation of thermal conductivity of different types fillers.

Materials and Methods. Samples of fillers of different fiber composition (sheep’s wool, camel wool, cash-
mere wool) were the objects of the study. Experimental researches were carried out in Kyio National University of
Trade and Economics laboratories using the module “Heat” of the multi- functional measuring module device
MIG—1.3. The photos of the fillers were made using universal measuring computer with resolution of 600 pixels.

Results. Microscopic studies of the fibers have shown that the density of the fillers is different, and the mass
of air in them and, accordingly, the mass of the filler fibers themselves differ, that in a result affect the thermal
conductivity of the material. According to the obtained data, a number of fillers were formed according to their
thermal conductivity: camel wool — sheep wool — cashmere wool — polyester fiber.

Conclusions. The results showed that the most effective in terms of heat saving is a filler made of camel wool,
while polyester fiber has a thermal conductivity in 2.2 times lower. It should be taken into account forming the heat-
protective properties of bedding with bulky fillers, including blankets, with the aim of optimization of their range.

Keywords: blanket, sheep’s wool, camel wool, cashmere wool, polyester fiber, and thermal conductivity.

The human body is a self-regulating system with an internal heat source, in which under
normal conditions, the amount of heat produced corresponds to the amount of heat trans-
ferred to external environment. The heat balance between the human body and the envi-
ronment ensures the conditions of comfort [1]. If the body's heat production is equal to
the heat transfer, then the human body temperature remains constant. L:ke in the case of
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all warm-blooded animals, a characteristic fea-
ture of the human body, is to maintain a constant
body temperature regardless of ambient tempera-
ture. The set of physiological processes that main-
tain body temperature at a constant level by
means of the central nervous system is called
thermoregulation [2]. Hence, the human body is
a self-regulating system in which the amount of
heat production is equal to the amount of heat
transfer to the environment.

The main purpose of blankets at home is to
protect the human body from effects of uncom-
fortable low temperature. It is the blanket that
creates an artificially regulated microclimate for
a person, which, reducing body heat loss, provides
favorable conditions for maintaining a constant
body temperature. As a barrier that protects the
human body from lower ambient temperature,
the blanket maintains the heat balance of the hu-
man body and prevents an excessive heat loss.

Recently, there has been a global trend towards
widespread use of textile products from natural
raw materials that are environmentally friendly
and safe for the consumers. To optimize the range
and design of blankets with the specified proper-
ties, the most important is to choose a filler, in
terms of its thermophysical parameters. A signifi-
cant share in the world market belongs to blan-
kets with wool fillers [3, 4]. However, the ther-
mophysical parameters of various types of wool
(sheep, camel, cashmere) differ from each other.

There are researches dealing with the thermo-
physical properties of materials with various struc-
tures for the manufacture of consumer goods. The
researchers pay considerable attention to the de-
velopment of methods for assessing and measuring
thermophysical parameters of nonwoven textile
materials used as insulation for finished clothing
[5, 6], developing methods and studying the ef-
fects of porosity, moisture, and pressure on ther-
mal conductivity of fabrics [7, 8], and calculating
uncertainty of properties of knitted fabrics [9,
10] and thermal conductivity of needle-punched
nonwoven textile materials from heat-resistant
fibers [11]. Many researchers have used a modern

ISSN 2409-9066. Sci. innov. 2020. 16 (4)

mathematical apparatus to model the tempera-
ture of the human body under external tempera-
ture influences [12] and simulated heat transfer
through textile material [13]. Many studies deal
with the improvement of methods and means of
control of physical parameters, in particular, for
textile materials [ 14, 15].

Studies of thermophysical phenomena for lea-
ther and polymer materials through the assess-
ment of thermal destruction allow establishing
structural transformations and predicting the
functional properties of finished products [16—
18], which may be useful for studying the proper-
ties of textile fillers.

Particular attention should be paid to studying
thermal resistance and thermal design of quilted
blankets [1], as well as deformation, volume of fi-
bers of pillow fillers, and quilted blankets under
the action of pressure with estimation of heat re-
tention properties [19]. There are many publica-
tions dealing with the study of heat retention
properties of blankets estimated based on the to-
tal thermal resistance [20—22].

In addition, the heat conductivity of blankets
with natural fillers of animal origin (sheep, camel,
cashmere) have been understudied.

The purpose of this research is to estimate the
heat conductivity of textile fillers from different
types of wool. In the future, monitoring and mea-
suring these characteristics will enable optimi-
zing the choice of materials when designing bed
clothing with bulky fillers, including blankets.

The object of the study is sample of fillers of
different fibrous composition (sheep, camel, cash-
mere wool and polyester fiber). Thermophysical
characteristics (TFC) of these samples have been
determined for comparative analysis. The proto-
types have been manufactured at the facilities of
Gerd Billerbeck GmbH (Kyiv, Ukraine).

Since the temperature conditions of the space
between the human body and the blanket are pro-
vided by heat retention properties of the latter,
below there is a classification of the properties of
blanket as an element of communication with the
environment (Fig. 1).
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Fig. 1. Classification of blanket properties

For detailed classification of heat retention pro-
perties of bed clothing with bulky fillers, in par-
ticular, blankets, it is advisable to present this
classification in the form of a hierarchical subset
system. This system is built taking into account
the natural connections, scientific principles, and
rules of taxonomy.

It is known that different taxonomic categories:
class, group, species, etc., are used to denote sub-
sets or levels of classification, with objects referred
to one or another category according to certain
features.

Thermophysical characteristics are important
for blankets, since the fillers of different fibrous
composition are characterized by different physi-
cal properties and differ not only in the structure
of the natural material (wool), but also in the
amount of air between its fibers. The amount of
air affects the material heat transfer and its ther-
mal resistance in general.

Surface density, air permeability and relative
total thermal resistance of blanket fillers have
been determined at the Laboratory for Analytical
Research and Testing of Products of the R&D
Center for Conformity, Standardization and Test-
ing of Light Industry Products and Personal Pro-
tective Equipment of Ukrmetrteststandart (Kyiv,
Ukraine). Photographs of the fillers have been
made at the laboratory of the Kyiv National Uni-
versity for Trade and Economics (Kyiv, Ukraine)
by the photometric method, using microscopes
MPB-2, MG 10085-1A with a resolution of 600 pi-
xels and Micro-Measure software. The microsco-
pic studies of textile filler samples for blankets are
illustrated in Fig. 2.

The length of textile fibers varies from 20 to
150 mm. Natural fibers have a limited length, for
example, 6—51 mm (cotton), 250—1000 mm (linen),
10—250 mm (wool), 400—1000 mm (natural silk)
[23]. As for synthetic fibers, they can have unlim-
ited length and are produced in the form of texti-
le threads or in the form of staples or 40—150 mm
long thrums [20].

The thickness of fibers has been determined by
the microscopic survey. Thus, cashmere wool fi-
bers have a thickness of 0.0333 + 0.00202 mm,
sheep wool fibers are 0.0506 + 0.00380 mm thick,
camel wool fibers are 0.0178 = 0.00212 mm thick,

Fig. 2. Structure of blanket fille, x600: @ — sheep wool; b — cashmere wool; ¢ — camel wool; d — polyester fiber
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polyester fiber has a thickness of 0.0372 + 0.0015
mm. Depending on the origin, difference in wool
fiber size ranges from 2 to 11%, while for polyes-
ter fibers it varies from 1 to 4%.

The microscopic analysis has shown that the
camel wool fillers are characterized by dense fiber
packaging. The samples of blankets contain fibers
of different sizes, with small and large gaps bet-
ween them filled with air. The samples of sheep
wool (Fig. 2, @), cashmere (Fig. 2, b), and polyes-
ter fiber (Fig. 2, d) are characterized by almost
identical size of fibers. These fillers have different
densities and, accordingly, different masses of air
contained in them. Air plays a key role in the heat
conductivity and heat capacity of the test samp-
les. Air is known to be a poor conductor of heat,
however, if the mobility of the air mass is high
enough, its heat transfer is significant. Filler fi-
bers also have a different nature of heat transfer,
which depends on the molecular structure of the
fiber, or rather, on its molecular bonds. After all,
heat, as a measure of the average kinetic energy of
molecules, characterizes the oscillatory processes
of molecular system. In addition, the rate of heat
transfer is affected by the humidity of air layer,
which is variable and depends on the physiologi-
cal state of man, his physical activity, humidity of
environment, and on other factors.

Determining the thermophysical characteris-
tics of raw materials is a rather complicated and
time-consuming process. Therefore, the urgent task
is to develop new or to improve existing methods
using computer technology that enable automa-
ting the process of research while maintaining
the integrity of the studied objects, enhancing the
accuracy and efficiency of experimental data pro-
cessing. Such devices include a multifunctional
modular measuring device (BFMVP) MIG-1.3,
using which the experimental studies of heat con-
ductivity of textile fillers for blankets have been
conducted. The research has been performed in
the laboratories of the Kyiv National University
for Trade and Economics by the heating (coo-
ling) method, with the use of the Heat module of
MIG-1.3 device [24] (Fig. 3). The time interval
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Fig. 3. Section scheme of the Heat module: 1 — thick-walled
cylinder; 7.7 — movable piston; 7.2 — insulationa; 7.3 — the
outer cylinder (made of plastic); 2 — test sample; 3 — dyna-
mometer; 4 — system of temperature sensors; 5 — measuring
scale of the module filling

Fig. 4. Appearance of BFVMP MIG-1.3: 7 — control unit of
the sensor system of Heat module; 2 — temperature sensors
(connected to inputs 1, 2, 3, 4); 3 — sensor for temperature
and humidity control in the working chamber; 4 — heating
cabinet with temperature control sensors and modes of hea-
ting of the cabinet; 5 — computer display showing graphical
dependences of temperature fluctuations in the working
chamber and samples
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for recording indicators is 0.01 s, the temperature
is 0.01 °C, the straining force ranges from 5 mN to
5 N (determined if necessary for experiment). The
obtained experimental data is displayed on the
screen of a personal computer in real time, whe-
re while studying, one can take a picture of the
screen. The resulting data set is accumulated in
files exported to MS Excel (Fig. 4).

The Heat module of the MIG-1.3 device can be
used to study various structural materials [24].
The design of the module provides for the connec-
tion of a heating (cooling) element in the lower
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cal characteristics of blanket fillers, the method
of two temperature-time intervals has been used
[25]. The system of sensors of the Heat module in
real time within one experiment takes readings
of temperature fluctuations in the heater cham-
ber M7 and the heat receiver B on the principle
of a buffer zone.

To determine the thermophysical characteris-
tics of blanket fillers, a series of experimental
studies of fluctuations in the cooling (heating)
temperature of blankets with natural and syn-
thetic textile fillers has been conducted (Fig. 5).

As one can see, all the samples in the working
chamber at the same time start cooling down. In
this case, they have the same specific mass (m/V)
and different initial temperatures. In the cham-
ber, as the temperature decreases, the thermal
equilibrium between the chamber and the sample
is disturbed and heat is transferred to the samples
with a temperature gradient directed towards the
sample of textile filler. According to calculations,
to reduce the temperature in the chamber to 0 °C,
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it is necessary to remove 258 kJ heat from the
system; based on the diagram, this process lasts
1000 seconds.

To optimize the choice of the studied textile
fillers, an appropriate histogram of their cooling
rate has been built (Fig. 6).

The rate of cooling down to a temperature of
0 °C for each textile filler is different. The lower
the cooling rate, the longer the textile filler keeps
heat inside, the slower it cools down, the slower
it heats up. The smoothness of this process pro-
vides comfort for the human body covered with a
blanket. According to the results of the study, the
best filler for the blanket is camel wool, the se-
cond one is sheep wool, and the third ones are
cashmere wool and synthetic fiber. Mathemati-
cally, this process is described by the following
equations: where T is the temperature, °C; ¢ is ti-
me, s (Table 1).

As can be seen from the equations, the change
in temperature over time is described by second-
order equations, i.e. the nature of the thermal
field penetration into the samples, as well as their
thermophysical characteristics, shall be close to
each other.

From the point of view of thermophysics and
the zero principle of thermodynamics, heat is
transferred from a hotter body to a less heated
one. For blankets with different fillers, one of the
main thermophysical properties is thermal con-
ductivity a that characterizes the rate of thermal
field change in the sample and depends on heat
conductivity 4, specific heat storage capacity ¢ and
bulk density m of the material, and determines
the rate and uniformity of heating materials [6].

The thermal conductivity coefficient a for fill-
ers has been determined by the method of two
temperature-time intervals. The essence of the

Table 1. Mathematical Equation of Temperature Fluctuations

B ® @/

Reader BFMVP
A MIG-1.3
M, [ L X

Fig. 7. Flowchart of recording two temperature-time inter-
vals: M, — heater; A — sample; B — heat sink; ¢, — thermal
sensor 1; ¢, — thermal sensor 2 of the Heat module

method is that the heat released by the heater M7
(Fig. 7) is absorbed by the textile material A and
transferred to the heat sink B. The thermophy-
sical characteristics of materials is determined
by the heating or cooling rate. The temperature-
time curves in the Heat module are recorded by
four temperature sensors. If necessary, it is possi-
ble to record changes in temperature in each layer
of the test sample. In the method, the test sample
plays the role of a buffer zone, so two connected
temperature sensors are enough for the study.

According to the method of two temperatu-
re-time intervals, the thermal conductivity coef-
ficient is calculated by the formula:

h2
et (1)
where £ is the thickness of the sample, m; y is the
temperature range, °C; 1 is time interval, s.

The time and temperature intervals are deter-
mined from the obtained temperature-time curves
graphically, as shown in Fig. 8.

To do this, it is necessary to draw an isothermal li-
ne, that is a line of equal temperature (for example,
15° C) in the curves A7 and A2 with respect to the
curve M1. At the intersection with the curves we
obtain points at which we determine the time in-
terval of temperature variation to the specified va-
lues. According to the graphical data, the cooling/
heating rate of the blanket fillers is calculated.

Filler

Equation

Correlation factor

Camel wool

Cashmere wool
Polyester fiber

T=-4x10%¢>—-0.0055¢+ 21.558

Sheep wool =—1x10°¢2-0.0137 ¢ + 22.626

T=-07x10%¢2-0.0151¢+19.135
=-22x10°%¢2-0.751 ¢+ 13.254

R?=0.9947
R?=0.9946
R?=0.9985
R?=0.9874
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mal conductivity coefficients of fillers: M, — heater; A, —
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The obtained values of the thermal conductivi-
ty coefficient for blankets with different textile
fillers are given in Table 2.

The next stage of research is to establish a va-
riation of the specific heat storage capacity of the
material depending on temperature, because heat
storage capacity is one of the main thermophysi-
cal properties of the material, which indicates
how much energy (heat) is necessary to supply to
the material having a mass of 1 kg to change its
temperature by 1 °C.

The specific heat storage capacity is determi-
ned from the heat balance equation. The amount
of heat coming from the heater is completely
transferred to the test sample (thanks to the de-
sign of MIG-1.3). Amount of heat issued by the
heater is calculated by the Joule-Lenz law ITUA(,
this energy heats a textile filler (¢cmAt’); on the
other hand, the heating process depends on ther-
mophysical properties of samples, which are des-

cribed by the Fourier law (A/s (¢, —¢_,), i.e. we
get the following equation:

TUAt = cmAt' = Ms (L., — ), (2)

where I is current, A; U is voltage, B; At is dura-
tion of heater operation, s; ¢ is specific heat sto-
rage capacity of material, J/kg - °C; m is mass of
the sample, kg; At= (¢, — ¢.,) is change in the
sample temperature, °C; ¢, is temperature at the
heater-sample interface (M A), °C; ¢, is tempera-
ture at the sample-heat sink interface (AB), °C.
According to the published data [26], the spe-
cific heat storage capacity of pure sheep wool and
cashmere varies within 2600 + 352 J/(kg - °C).
The experiments with the mentioned samples ha-
ve established the functional dependence of chan-
ging the specific heat storage capacity on tem-
perature:
= —68.775t +3478.1, R>= 0.94,

— 96.54¢+3583.5, R2=0.95. (3)

Csheep

C

cashmere

The obtained dependences are linear. At low
temperatures (below 0 °C), heat capacity increa-
ses, however, as temperature increases, heat capa-
city decreases. For example, at 0 °C, the sheep wool
filler heat capacity is 3478.1 J/(kg - °C), while
that of cashmere wool is 3583.5 J/(kg - °C). As
temperature increases to 20 °C, the heat capacity
of the fillers is 3340.6 and 3390.4 J /(kg - °C), res-
pectively. The obtained values of heat capacity for
fillers are used to calculate their heat conductivi-
ty coefficients. The specific heat capacity of fillers
and its dependence on ambient temperature is an
important factor for calculating the geometric pa-
rameters of blankets, the thickness of the filler, its
thermal resistance, air and water permeability.

Table 2. Calculated Thermal Conductivity Coefficient for Blanket Textile Fillers

Thermal . . . Total relative heat

Filler conductivity coefficient, Surface de}nsny, Alr ;c)lerglea;blhty, resistance,

a,- 108 m?/s g/m m?/m?s m? °C/W
Camel wool 3.535 +£0.287 540 27.7 0.327
Sheep wool 3.828 £0.122 477 28.7 0.321
Cashmere wool 4.105 £ 0.305 527 27.5 0.292
Polyester fiber 7.031 +0.036 536 31.7 0.278
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Having experimental data of temperature vari-
ation in the chamber and in the sample, one can
calculate the heat conductivity coefficient of ma-
terial. It is an important thermophysical property
of textile material. The heat conductivity values
have been compared with the tabular data given
in various literature sources [27, 28].

It should be noted that these data are given for
textile fibers or for woven fabrics. The heat con-
ductivity ranges within 0.033—0.040 W/(m - °C)
for textile materials and 0.020 W /(m - °C) for air.
The heat conductivity coefficients for different
types of blanket fillers are given in Table 3.

The blanket with a bulky filler is an inhomo-
geneous material, a system of a large number of
fibers separated from each other by pores of dif-
ferent shapes and sizes, filled with air. That is why
the experimentally measured heat conductivity
is slightly higher than the tabular data.

With the help of mathematical simulation, it is
expedient to design the necessary properties of tex-
tile fillers of blankets, namely, to choose the thick-
ness and the composition of the filler for the re-
quired temperature conditions. For example, the
dependence of heat conductivity of sheep wool fil-
ler on temperature while cooling (with a high coef-
ficient of reliability) is shown in Fig. 9. As one
can be seen from the figure, at a temperature of
11—13 °C, heat conductivity is stabilized and the
change is insignificant. Thus, the cooling and, ac-
cordingly, the heating of sample occurs smoothly,
the person feels more comfortable than in the case
where the filler is a polyester textile fiber (Fig. 10).

The irregular shape of curve and the abrupt re-
production of the change in the heat conductivity
indicate the unstable thermophysical properties

Table 3. Heat Conductivity of Textile Fillers for Blankets

Heat conductivity | Heat conductivity
Filler coefficient, coefficient,

A W/(m-°C) A W/(m<C)

(experiment) (tabular)
Camel wool 0.04140 —
Sheep wool 0.05708 0.03-0.05
Cashmere wool 0.08640 —
Polyester fiber 0.09130 0.05
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of the thermal field, its heterogeneity, and the fact
that it has a moment of accumulation of thermal
energy in the middle of the filler and a very com-
plicated nature of heat conductivity. The accu-
mulation of additional heat energy and moisture
in the sample leads to discomfort.

The figures show that as the temperature de-
creases, the heat conductivity of wool is 0.116 W/
(m-°C), while at a temperature of 20 °C it is equal
t0 0.0375 W/ (m - °C). For polyester fiber, at a low
temperature, the heat conductivity is 0.150 W/
(m - °C), while at a temperature of 20 °C, it is equal
t00.278 W/ (m - °C).

Surely, the heat conductivity of textile filler is
one of the main functional properties of blankets
that are designed to protect the human body from
the environment.
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Hence, in the future, monitoring and measure-
ment of heat conductivity of textile fillers enable
optimizing their choice while designing bed clo-
thing with bulky fillers, including blankets.

The estimates of heat conductivity of textile
fillers used for the manufacture of blankets have
made it possible to assume, with a high degree of
reliability, as follows.

1. In the case of a relatively calm air with a low
relative humidity, the crucial factor for the heat
conductivity of natural and synthetic textile fil-
lers for blankets is the fibrous composition, the
microstructure of the textile filler, and the nature
of air retention.

2. Given the experimental data, it is possible
to rank natural and chemical textile fillers by
heat conductivity, in the descending order: camel
wool — sheep wool — cashmere wool — polyes-
ter fiber.

3. Among the natural textile fillers, camel wool
fiber has the least heat conductivity of 0.04140 kcal /
m - h degree.

The obtained heat conductivity data of natural
protein fibers shall be taken into consideration
when designing the heat retention properties of
bed clothing with bulky fillers, in particular blan-
kets, to optimize the range of products and to
meet the needs of consumers.

REFERENCES

1.

2.
3.

4.
5. Boeva-Kashlova, H. (2009). Study of the thermophysical characteristics of two-component nonwoven materials. Goods

10.
11.

12.

13.
14.

15.

16.

17.

42

Razbrodyn, A. V. (2006). Study of thermal resistance and thermal calculation of quilts with various fillers. (Doctoral
dissertation). Moscow [in Russian].

Skliannykov, V. P. (1982). Consumer properties of textile goods. Moscow: Economy. [in Russian].

Galko, S., Mihaylova, G., Osievska, V. (2017). World goods market: blankets and plaids. Light industry, 1, 45—A47 [in
Ukrainian].

Galko, S., Mihaylova, G., Osievska, V. (2017). World market of blankets and plaids. Goods and markets, 1, 5—15 [in Ukrainian].

and markets, 1, 104—109 [in Russian].

. Sokolovskaia, T. S. (2008). Development of methods for assessing and measuring the thermophysical parameters of non-

woven textile materials. (PhD.) (Tech.). Moscow [in Russian].

. Sukhodolskyi, M. A., Ysaev, V. V. (2007). Study of the effect of porosity on the thermal conductivity of tissues. Textile

industry, 4, 43—47 [in Russian].

. Bessonova, N. H. (2005 Development of methods and study of the thermophysical properties of textile materials and

bags under the action of moisture and pressure. (PhD.) (Tech.). Moscow [in Russian].

. Kolesnykov, N. V., Davidov, A. E (2011). Study of the heat-shielding properties of functional knitted fabrics for linen.

Textile industry, 3, 32—33 [in Russian].

Abdukaiumov, A. A., Dzhabbarov, R. R., Khakymov, O. Sh. (2012). Uncertainty of the method for measuring the thermal
conductivity of wet knitted fabrics. Information Processing Systems, 1,97—99 [in Ukrainian].

Murashova, V. E., Kurochkyn, Y. A., Voloshchyk, T. E. (2007). The study of thermal conductivity of needle-punched non-
woven materials made of heat-resistant fibers. Technology of the textile industry, 3(298), 85—87 [in Russian].

Stasevych, S., Kazymyra, ., Plavaika, M. (2018). Modeling of the human body under external temperature influences.
Proceedings of the International Scientific Symposium SVED’2018 “Sustainable Development - Status and Prospects”
(February 28-March 3, 2018, Lviv. Slavske), 163—164 [in Ukrainian].

Halavska, L. Ye. (2012). Mathematical modeling of heat transfer through textile material. Bulletin of KNUTD, 1, 105—
109 [in Ukrainian].

Yanenko, O. P, Vahanov, O. A. (2009). Methods and means of control of physical parameters of textile materials. Bulletin
of NTUU ,,KPI“ 38,107—111 [in Ukrainian].

Mokrousova, E., Dzyazko, Y., Volfkovich, Y., Nikolskaya, N. (2016). Hierarchical structure of the derma affected by
chemical treatment and filling with bentonite: Diagnostics with a method of standard contact porosimetry. Nanophysics,
Nanophotonics, Surface Studies, and Applications. Springer Proceedings in Physics, 183, 277—290.

Kovtunenko, O., Travinskaya, T., Mokrousova, O. (2016). Thermal properties of anionic polyurethane composition for
leather finishing. Material science, 22 (3), 394—399.

Palamar ,V. A., Mokrousova, O. R., Okhmat, O. A. (2016). Heat-resistant properties of leather obtained using modified
montmorillonite. Bulletin of Khmelnytsky National University. Technical sciences, 3, 237—244 [in Ukrainian].

ISSN 2409-9066. Sci. innov. 2020. 16 (4)



Study of Thermal Conductivity Character of Natural and Chemical Textile Fillers for Blanket Production

18. Maruhlenko, M. O., Palamar, V. A., Mokrousova, O. R. (2016). Stabilizing derma collagen structure with modified
dispersions of montmorillonite. TOP Conference Series: Materials Science and Engineering, 111(1), 1-8.

19. Yudyn, B. V. (2009). Investigation of deformations, volume during compression of filler fibers of pillows, quilted blankets
with an assessment of their heat-shielding properties. (PhD.) (Tech.). Moscow [in Russian].

20. Mykhailova, H. M., Forostiana, N. P. (2016). Thermal properties of blankets with bulk fillers. Goods and markets, 1(21),
96—105 [in Ukrainian].

21. Mykhailova, H. M., Osiievska, V. V., Halko, S. V. (2016). Thermal properties of blankets with cellulose textile fillers.
Proceedings of the 1V International Scientific and Practical Conference “Innovations in the management of the range, quality
and safety of goods and services.” (November, 24, 2016, Loiv), 179—181. Lviv [in Ukrainian].

22. Mykhailova, G., Osiievska, V., Bulenok, S. (2016, September). Thermalphysic Characteristics of Bedding Products are a
Source of a Person’s Sound Sleep. 20" IGWT Symposium «Commoditi Science in a Chientific Works»> (September 12—16,
2016, Varna. Bulgaria), 702—708. Varna.

23. Puhachevskyi, H. E, Semak, B. D. (1999). Commodity science of non-food products. Part 1. Textile commodity science.
Kyiv: NMTs «Ukoopspilka [in Ukrainian].

24. Shapoval, S. L., Romanenko, R. P, Forostiana, N. P. (2017). Diagnosis of physical properties of food products: monograph.
Kyiv [in Ukrainian].

25. Volkenshtein, V. S. (1971). Rapid method of determination of the thermophysical properties of materials. Leningrad [in Russian].

26. Kiryuchin, S. M., Shustov, Yu. S. (2011). Textile Materials Science. Moscow [in Russian].

27. Kolesnikov, P. A. (1965). Thermal protective properties of clothes. Moscow [in Russian].

28. Miroshnikov, E. A. (1974). Thermal properties of materials and products. Kyiv [in Ukrainian].

Received 23.01.19
Revised 17.02.19
Accepted 15.05.19

H.II. @opocmsana, I M. Muxaiiniosa, B.B. Ociescvka, H.b. Mapuyx
KuiBcbkuil HAlliOHAIBHUI TOPrOBEJIbHO-€KOHOMIYHUIT YHIBEPCUTET,
By Kioro, 19, Kuis, 02156, Yxpaina,

+380 44 513 8172, ktms@knute.edu.ua

OIIHKA TEIIJIOIMTPOBITHOCTI BOBHAHMX
TEKCTUJIbHUX HAITOBHIOBAYIB /IJIA KOBP

Beryn. /st onTrMizaliii acopTUMEHTY Ta KOHCTPYIOBaHHS KOBJIP i3 3a[aHUMI BIACTUBOCTSIMI CYTTEBY POJIb Biirpac BUOIp
HAIOBHIOBaYa, 30KpeMa foro TeTiodisndHi TTOKa3HIKH, sIKi Y PI3HUX MaTepiasiB Pi3HIATHCS MiK co00I0.

IIpo6aemaTuka. TermonpoBiHICT KOBAP 3 HAMOBHIOBAYAMHU TIPOTEIHOBOTO TIOXOKEHHS, 30KpeMa BOBHHU 0BEY0i, BepO-
JIIO3KO1, KalieMipoBoi, MPaKTUYHO He BUBUeHA. KOHTPOJIb Ta BUMIPIOBAaHHS 3a3HAYEHOTO MOKA3HUKA JI03BOJIUTD B EPCIIEKTHBI
onTUMi3yBaTu BUOGIp MaTepiajry I/l yac MPOEKTYBAHHS HOCTIILHUX BUPOOIB 3 00’eMHUMI HAIIOBHIOBaYaMH, 30KPEMa KOB/IP.

Mera. OrtiHKa TErIO0MPOBIAHOCTI TEKCTHABHUX BUPOOIB 3 PISHUMI TUITAMU HATIOBHIOBAYiB.

Marepiasu it metoar. O6’€KTOM TOCTIIKEHHS CIYTYBAJIH 3pa3ki HATOBHIOBAYIB PI3HOTO BOJTOKHUCTOTO CKJIaly — OBEYOI,
BepOJII0KOI, KalleMipoBol BOBHU. ExcriepumeHTasibHi gocimxkenns OyJo nposeaeHo B maboparopisx Kuischkoro Haiio-
HAJILHOTO TOPTOBEJIbHO-EKOHOMIYHOTO YHIBEPCUTETY 3 BUKOPUCTAHHAM MOJYJIst « Tern—otay 6aratodyHKIIOHAIBHOTO BY-
MipIOBaJIILHOTO MOYJIbHOTO TIprcTpoio « MIG-1.3». Mororpadii HanmoBHIOBaYiB 3p06IEHO Ha YHIBEPCATLHOMY BUMIPIOBAIb-
HOMY KOMIT I0TEPHOMY TIPUJIaji i3 po3aiabHoio 3aaTHicTio 600 mikcemis.

Pesynsrati. MikpockomivHi 0CTi;KeHHS BOJIOKOH TTOKA3aJIH, 10 TiJIBHICTh HATIOBHIOBAUIB € Pi3HOIO, a OTKe I Maca To-
BITPSI B HUX Ta, BI/IIIOBIZIHO, MACa CAMUX BOJIOKOH HAIIOBHIOBAYIB PI3HUTHCS MixkK 00010, 110 B PE3YJIBTATI BIIMBAE HA TEILIO-
TIPOBIiIHICTh MaTepiay. 32 OTPUMAHUMHU JJAHUMU C(DOPMOBAHO PSIJI HATTOBHIOBAYIB 32 3MEHIIEHHSIM IXHbO1 TETLIOTPOBIIHICTi:
BOBHa BepOITIOJKa — BOBHA OBeYa — BOBHA KallleMipoBa — moJriedipie BOTOKHO.

BucnoBku. OTprMani pesyJbraTu MOKa3asu, 10 HalOiibin eeKTHBHUM MO0 TErI030epekeH s € HAllOBTHIOBAY 3
BepOJII0KOI BOBHH, TOI 1K TT0J1iepipHe BOIOKHO Ma€ MOKa3HUK TEIIONPOBIAHOCTI y 2,2 pasu HUKYMI, 1110 BAPTO BPaXOBYyBa-
i py (OPMYBAHHI TEIJIO3aXUCHUX BIACTUBOCTEH TOCTIIBHUX BUPOGIB 3 06'€MHUMU HATIOBHIOBAYAMH, 30KPeMa KOB/IP, 3
METOIO OTITUMI3allii aCOPTUMEHTY OCTAHHIX.

Kunwouosi crosa: KoBapa, BOBHA 0Beua, BOBHa BepOJIiOKa, BOBHA KAllIEMiPOBa, BOJIOKHO moJtiedipHe, TEIIONPOBIAHICTb.
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