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Heat-insulating materials on the basis of flax filaee considered. It was offered to use waste aft-fl
processing plants — noils flax fiber as a fibroggeegate for production of a heater. The resultshef carried-
out testing testify greater efficiency of heat-laing materials from noils fiber in comparison tviheaters on
the basis of flax fibers.

It is impossible to call the market of heat-insimgtmaterials underdeveloped — heaters of variooss
attract consumers’ attention. The most widesprezd-imsulating materials are as follows: minerdgg wool,
fibers-based product of working off of blast fureacand also rocks), synthetic (received as atresthermal
and chemical processes — for example, polyfoam)retdral materials. The last group is less widesprand
respectively less popular with users, though itstittegive way to recognized materials. And takintpiaccount
the increasing requirements to ecological purithe#ters, the use of vegetable raw materials fodymtion of
heat-insulating materials is especially urgent.eéwéth new heat-insulating materials have to posaessmplex
of the operational characteristics providing forimatof a favorable microclimate of rooms and ecoparh
thermal energy at the operation of buildings. Noayexdnatural heaters from hemp, cellulose, cane ggjglom-
erate are produced, but flax thermal insulatioonis of the best according to its heat and techimididators [1].

The Belarusian company JSC «AKOTERM FLAKS» offeeatiinsulating plates of flax fiber (85%)
with a binding component — the conjugate polyefitesr (15%) which is regularly distributed throughdhe
volume of the plate [2]. This material is optimuor fow construction and is used for internal antemal
warming of walls. The durable natural heat-insulgt'breathing” material possesses the followingspity
mechanical characteristics: density of 30 Ky/heat conductivity rate of 0,038 Watt/d@), sound-absorption
rate of 0,84 (100 —4000 Hz), vapor permeabilitg rat 0,4 mg/(mh-Pa), group of combustibility — G4, service
life — 70 years and more.

The heat-insulating plates «Ekoteplin» manufactimedussia have the following compounds of compo-
nents: linen fibers are used as filler, naturaicétas used as binding, and salts of boron areieghpls fire- and
bioprotection [3]. The production technology of @ater provides receipt of plates with uniform stuue, with-
out the use of synthetic additives. Plates appth bolow construction, and for warming and sounsiiation of
apartments. The heater of «Ekoteplin» is a hypagigic material and is completely safe for healhthe den-
sity of 32 kg/rf, heat conductivity rate is 0,038 Watt/f®), sound-absorption rate is 0,84, vapor permigabil
rate is 0,4 mg/(nm-Pa) at group of combustibility G1. Service liferoéterial is not less than 60 years.

The task of conducting a research of noils of filagr as the main component of heat-insulating nlte
is set in the work Samples of a heater were forfrau flax noils, and also from mix of fibers andilsaf flax
at a ratio 80:20. Noils of flax fiber and the miseLof fibers and of noils of flax fiber were usexlaggregates in
the samples of heaters. Flax fibers up to 90 crg leere used in the research. Noils of flax presiasmselves
departure in the form of short fibers 5-10 cm lorageived when carding of the scutched flax. Ligsgdiium
glass was used as a binder, providing rigidity @mchbility of heat-insulating material, and alsorgasing resis-
tance of noils and fibers of flax to burning. Tlesults of the researche are given in table 1.

Table 1 — Physicomechanical characteristics of-msaflating plates

Expense of components per ¥ m Durability
Composiion (fraction from a unit) Density, He_at on compression at 10%
No. ) . . _|liquid sodium kg/m? conduction rate, of deformation
flax fiber |noils flax fibe Watt/(m°C) ’
glass MPa
1 0,74 0,19 0,07 70 0,038 0,026
2 - 0,93 0,07 70 0,034 0,025
3 0,65 0,17 0,19 85 0,04 0,032
4 - 0,81 0,19 85 0,035 0,03
5 0,58 0,15 0,27 100 0,043 0,043
6 - 0,73 0,27 100 0,037 0,04

The analysis of the results of compounds 1 andoBvetl that increase in a consumption of liquid sodiu
glass leads to increase in heat conductivity rgt®,005 Watt/(nfC) and durability on compression at 10% of
deformation by 65 per cent. Also there is an inseeia durability by 60 per cent and heat condustikéte by
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0,003 Watt/(nfC) at compound 6 in comparison with charactesstit compound 2. The analysis of physico-
mechanical characteristics shows that applicatfamis of flax as an aggregate (compounds 2, 4injead of
mix of fiber and noils of flax (compounds 1, 3, &) the identical density of heaters, heat condlitgtdecreases
by 0,004-0,006 Watt/(m °C), and material durabiptactically doesn't change. When comparing theived
results of compounds 2, 4 and 6 with charactesigiicthe heat-insulating materials "AKOTERM FLAKShd
"Ekoteplin” it was established that at increaseverage density of experimental compounds on 4&grio®
there is a decrease in heat conductivity rate @843;0,037 Watt/(miC), when ensuring durability on compres-
sion at 10% of deformation at the level of 0,02840MPa and group of combustibility G1.

Rather often in operating process heat-insulatiatenals can be in conditions of the increased Hityni
of air or be exposed to moistening as a resulti@htion of a integrity and leakages of a coveraig roof or
the ventilated facades [4]. For ensuring durabiityheat-insulating materials in such service ctods, first of
all, it is necessary to provide the water resistaotliquid sodium glass as the binding heater comept. On
this purpose, the study of liquid sodium glass atex resistance according to methodology desciiibgs] was
additionally carried out. Solubility of binding wagtermined by a drying method with the use ofrfirfabric.
Samples of flannel fabric with the size of 100x106 impregnated with liquid sodium glass, dried m@idry-
ing cabinet at a temperature of 80-110 °C. On iiegcbonstant weight samples cooled and immersetian
container with water with a temperature of 20 +G 2 hours later flannel samples with a binder waken
from capacity. To remove the surplus of water tigrit was hung in a free state for 30 minutes. Tthersam-
ples of flannel were placed in a drying cabinet andeaching constant weight the fabric was weighedther
the samples were immersed in the container witlemagain, dried up and weighed. The number of éxpeits
was defined by the constancy of mass the thredstensly dried up flannel samples. Change of masamples
was expressed as a percentage. Before and afténg@and drying determined a relative indicatoisofubility
by the size of change of mass of the impregnaimuth#l samples binding and the insoluble rest (waasis-
tance). The received samples were tested 1 day &iter t full drying. Liquid sodium glass withoatlditives
after the first cycle was exposed to consideraidsotution, and the insoluble rest on weight mad& 2After
the second cycle of tests the firm phase of ligliéss wasn't recorded.

During the tests for water resistance 8% of adelitf lime and plaster from the mass of binding was
used, replacing liquid sodium glass. In the cowfskeashing the binder with additives lime was adfied, and
gypsum was the second to be added. Adding of 16@&acfOH) 2 + CaS0O4 led to the formation of 99%ha t
insoluble rest after 4 cycles of tests.

The influence of additives on heat conductivity ahalability on compression at 10% of deformation of
heat-insulating plates was also investigated. Taldbows data on the effect of lime and gypsum loysigal
and mechanical properties of the insulation.

Table 2 — Physico-mechanical characteristics of-hesailating plates

Expense of components on £ m Durability
Composiio in shares from unit Density Heat on compression
No noils flax liquid so- kg/n? ! conduction rate, at 10%.
' ’ dium lime gypsum Waitt/(m°C) of deformation,
fiber
glass MPa
1 0,84 0,16 - - 92 0,035 0,028
2 0,84 0,134 0,013 0,013 92 0,035 0,028
3 0,72 0,28 - - 102 0,037 0,041
4 0,72 0,0236 0,022 0,022 102 0,037 0,041

As the results of the experiments show, there wereecorded changes of values of density, heatwmnd
tivity and durability on compression at 10% of defation after adding lime and plaster (compoundg)2,
Thus, the use of additives not only doesn't wordeysico-mechanical indicators of a heater, but plawvides
the water resistance of liquid sodium glass anal sult durability of heat-insulating materialrieases.

Conclusions.The conducted researches confirmed the possibilityse of noils of flax fiber for the pro-
duction of effective heat-insulating material. Themater on the basis of this filler including ligwddium glass is
environmentally friendly and safe for people. Addis like lime and plaster in quantity of 8% of timass of the
binder contribute to the increase in water reststaof liquid sodium glass up to 99%. At the ideaitidensity of
samples the indicators of heat conductivity rateadility on compression at 10% of deformation igientical
with the characteristics of compounds without ades.

In comparison with the existing heat-insulating en@ls on the basis of flax fiber the developedtérea
has a lower coefficient of heat conductivity of 360,037 Watt/(miC) and belongs to the group of combusti-
bility G1. Unlike analogs, the developed heat-iatinlg material has durability at 10% of deformatadr0,025-
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0,04 MPas, which allows to expand its use, inclgdivarming of the ventilated facades and roofs, thedar-
rangement of termoshuba.

The use of noils of flax fiber for the productiofleat-insulating materials solves a problem oliaati
tion of vegetable waste of a flax-processing armquberls the nomenclature of natural effective heaters
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