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MATHEMATICAL CALCULATION OF DYNAMIC TENSION IN A ZONE OF
CONTACT OF A WHEEL OF THE LOCOMOTIVE WITH RAILS
Sherzod Fayzibaev, Doctor 8€ience;Ziyoda Mukhamedova, Researcher

Abstract

In the process of cal@tion on dynamic loading in a contact zone of a wheel with
rails it is necessary to make numerical studies for identification of cracks due to fatigue and
excessive wear of bandages of the wheel, and also safe movement of the rolling stock on the
railroad Cast still is used in making bandage of wheels and as it iskm@Nn, steel
bandages are susceptible to deformation under loading. Dynamic loadings come from an axis
of wheel couple of a locomotive to the main frame of the locomotive when passing rough
parts of railroads and joints between rails. Moreover, it should not be forgotten that there is
wear of railroad tracks due to the movement of the rolling stock on them.
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G'ildirak hamdarels o'rtasidagikontaktzonasidayuzagakeladigandinamik ogirlikni
hisoblashjarayonida ¢'ildirak bandajlariningyiyilishi va dars ketgan joylarini hisobksh
baoyichatadgiqotlarniamalgaoshirishlozim. Bu o'z navbatida temir yo'l harakat tarkibining
temir yo'lda havfsiz harakatlanishini o'z ichiga oladi.G'ildirak bandajini ishlab chigarishda
quyilma stal asosiy material hisoblanadi va o'z navbatida ustdiarial og'irlik natijasida
deformatsiyaga moyilligi bor. Dinamik og'irliklar g'ildirak asosida yuzaga keladigan
og'irliklarning asosiy ramaga notekis temir yo'llardan o'tayotganda bo'ladigan og'irliklardan
iborat. Bundan tashqgari ushbu harakat davomedairtyo'llarning yedirilishini ham inobatga
olish lozim.

Assumptions made during the development of mathematical model
Dynamic loadings in a zone of contact of a wheel with rails have been proy2djimnd
have been offered with use of the following@sptions.
1. The model of the compressed volume (OS) of an elastic core of the constant section placed
in locomotive bandage material was entered. Impulse logd a$ transmitted through the
surface of contact of OS with a rail head of squa;e@ ‘. The sizes of half shafts of the
platform of contact@and @are also determined by formulas of the theafrgontact tension
[1,m602,603 taking into account radiuses Bf of a surface of a bandage of the locomotive,
Ry, rail head in the vertical cross plane for a railway line and static loadifg odbm this
wheel on a rail. At the same time, ratios betwej-amplitude pressure in the center of the
area 9, { 1impulse load anglstatic load in the following way is carried out

=24, o= i
16 ' 16a9 (1)
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2. FunctionUo(y,z,?,t) of impulsive compression of the material by the OS model depending
on timet, depth of a layer af counted from a cylindrical surface of radiusRaf distance on a
surface of radius d®;, coordinate aan arrangement of points on layers measured on bandage
width from his median vertical plane at the movement of the locomotive was entered.
3. z=h distances from surface & radius to a layer which is reached by the waves of the
E

u,= -4
elastic deformations moving with a sound speed 9 in bandage material were used.
4. The OS model of the compressed and shifted volume of matea efastic core with
simultaneous influence verticgl (f ) forces and traction; (ur) passing through OS to rails

was entered. Function of the shift of separate points of material in the OS rrg(;dal?u)
and the phenomenon ofistribution of the elastic waves moving with a speed of
G
Uﬁ] = _q
9 (G-elasticity model of % type for the material of the wheel flange model) were
used to evaluate loading of this model.
5. For an assessment of fluctuations of points of thea@OS models the equations in the
mixed derivatives considering compression and shift on coordinates of z and s were used
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where . distance from a vector of effort ¢&f; on R; radius surface to points which are
reached by the waves of elastic deformations of shift moving witlsgéed. Frequent
solutions of these equations have been organizéallaws
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After substitution of frequent derivatives from tast functions (2) and (3), averaging of the
received equations by Bubn@alerkina's method have received systems of the algebraic

equations
a 0 8u P,
u Al 8. cz\E_ p
cah, Z h E 32Ea a (6)
a
SRR =R
k - : (7)
134G 1 1
4, =—a&e—- -0t
where O¢E 4+ 4o° : (8)
ais Q &, [E ,03TC
Dadg s Gt hlz\Eze,zGl
C - Kk K et ’ (9)
8u ) 0
nL g S@% C.§=0
k! k Gk - ’ (10)
134E 1 1
o, =—a_- -0t
where hicG 4= 4o° (11)

6. Conditions for emergence of resonanicfuations for system of the equations (6),(7) is
defined by equality of the determinant from coefficients & &hd U, from which the
formula for definition is received to zero

hoo 4 [G. |15 16G
“ aC,VE \4C, a’C’E 12)

From this solution, the physical sense is made by only positivend h, values, determined

by a formula
15 16G , 4 |G
hkl,Z 2 2 =
4C, a C'E Ogl\E

Calculation of parameters of cawt loading of blankets of material of bandages of wheel
pairs

(13)

Higher values of i correspond to distances from a cylindrical surface of radiug; o a
layer which is reached by waves of the elastic deformations having sp&kgdsvhaller k.
valuescharacterize the distance to a layer with the maximum tension of compression.

Therefore during calculations of the coefficients Ucl and Uc2 according to the equations (6)
and (7), the value of 0.9gh[in calculation of hkl according to (13)] is accepted.
Accordingly, it allows for elimination of the phenomenon of the address of Ucl and ®c2 to
and constructional damping in OS model material is indirectly considered.

In similar method, (9), (10) equations are solved by preliminary definition of
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16, 15 , 4 \E
hC:G 4C, hu,\G

and use obJs; andUs, with value of 0,9%;,=0,95 (14) and for calculation as well.

- O
k1,2

(14)

Results of calculation of parameters of contact loading of blankets of material of ésiodag

wheel pairs of TELOM type locomotives for the OC and OS models are reduced in Table 1

with use of initial data:

- static load from a wheel of a rail &, =10,75 tc and the realized draft force on the
settlement long mode of the ¥2,167 tc

- applicaton of locomotive rim with thickness 0§55 mm at R=515 mm,

- modules of elasticity of material of the rinx2,100™ pa and G=Q0" pa

- options of radiuses of curvature of a surface of a rail head to which the rim of wheel pairs
of the locomotive is whin R, = (300 6000)mm,

- formulas for calculation of the siz€8 and @ half shafts of platforms of contact of a rim
and a rail, contact tension ofk and rapprochements of surfaces of a wheel and a rail of
SU¢ @iven in [1, ¢602,603] and the tables [1, c608,609],

- formulas (6) (14) while using the sizes, for calculations,

- formulas for calculation of the structure of tension

ﬁ]i:&E rsi :%
2, 2, s

S

k1

where Ui and Ug T coefficient of oscillation amplitudes, defined from the solution of
systems of equations (6),(7) and (9), (10).

Results of the calculations at preset values as an example

Calculation values of parameseof the OC and OS models for rims of wheel pairs of TE1OM
type locomotives at Pc=10,75 tc, the Tc=2,167 tc, R1=515 mm, @621 pa, G=Q010 pa.
Results of calculation of all aboveentioned parameters of dynamic contact loading are
given in Table 1.

Table 1. Results of calculation of parameters of dynamic contact loading

Article 1. Parameterdy R,, mm
of loading and| 300 500 700 900 3000 6000
fluctuations of model
O] . mm Theory of contact tensions

7,73 7,17 6,69 6,45 5,15 4,46
9 mm 5,59 6,69 8,09 9,36 16,28 22,2
S¢, mpa 1190 1070 949 851 613 518
SU¢ £10,mm 1,01 0,938 0,884 0,848 0,704 0,603
Theory of oscillationsf( #and[ S models)
he ;, mm 21,57 21,53 21,04 27,05 22,9 20,6
he, , mm 4,61 4,35 4,1 4,15 3,34 2,91
Up310mm 1,12 1,01 0,763 0,778 0,47 0,349
Upi10mm 1,03 0,934 0,712 0,724 0,438 0,326
St Mpa 1712 1431 1196 948 677 575
St 1, Mpa 1572 1431 1116 882 631 536
l¢ 5, mm 24,99 26,78 27,75 28,01 33,1 31,13
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l¢ o, mm 4,99 5,06 4,99 4,91 551 4,87
Us210mm 0,948 0,879 0,754 0,707 0,765 0,497
U2 10mm 0,876 0,812 0,705 0,656 0,71 0,476
tsp, Mpa 477 413 340 315 290 201
ts;, mpa 441 382 318 293 269 192

The provided settlement data characterize loadings of blankets of material ofjémmda
wheel pairs of locomotives at their movement on direct sites of a railway line and allow
executing an approximate assessment of their dynamic durability and conditions of
emergence of cracks on surfaces of crests of bandages.

Conclusions

On the bass of the theory of oscillations, we provided methods for the analysis of models of
dynamic interactions of the contacting surfaces in case of impulse loading. It is shown that in
case of concussions with rails, elastic deformations in material of wieaeels depth of 21

31,5 mm and are characterized by loading half shaft length #81(Z) mm, and amplitudes

of dynamic stresses significantly exceed the theories of contact tension determined by
formulas.
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THE FACTORS INFLUENCING DESIGN INDICATORS OF WIND -DIESEL
COMPLEXES ENERGY EFFICIENCY
Galina Deryugina, PhD (Russia); Nikita Karpov (Rusdiéikhail Tyagunov, Doctoof
Technical Sciences (Russi®mitry Chernov, Researcher (Russia)

Abstract
At preliminary stages of design, various assumptions and matleainmodels are
adopted in evaluating the energy efficiency indicators of wioaer plants (WPP), which
accuracy of definition can be revealed only at the operation stage. In this paper, an analysis of
the impact of certain factors and mathematical risodm the performance of energy
efficiency WPP (annual output and capacity utilization factor), working as a part of wind
diesel complex (WDC) when comparing the design and operational efficiency indicators.
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Integration of WPP into structure of the existing energy complexes (EC) on the basis
of diesel power plants (DPP) will reduce the fuel component in the cost of electricity, that will
significantly increase technical aedonomic efficiency of power production and improve the
social standard of living of the local population, and also contribute to improving the
environmental situation in the region due to decrease in emissions from work of DPP.

Technical solutions of degn and operation of windiesel complexes (WDC) are not
currently a uniform methodology for assessing the technical and economic efficiency of their
use. Various assumptions and mathematical models for modeling of wind resources and an
assessment of WPP exgy efficiency indicators can lead to significant deviations of design
indicators from the operational ones. Influence of various factors on the accuracy of
determining of design indicators can be revealed only by comparison to operational indicators
of energy efficiency. These researches are carried out on the example of the operating WDC
in the settlement of Ud€amchatsk (Kamchatka Krai) and the planned WDC on Popov Island
(Vladivostok City District).

Research of discrepancy of design and operationiatdtors of energy efficiency of
WDC

Research of discrepancy of design and operational indicators of energy efficiency
(capacity utilization factor (CUF) and annual output) was carried out on the data basis of the
functioning UstKamchatsk WPP consisting 8 Komai WTG with a rated capacity of 300
kW everyone. Operational indicators were obtained from the actual series of capacity values
from 04.02.2016 to 31.10.2016, and design indicators of WPP energy efficiency were
determined by UsKamchatsk met mastth for the same period.

According to recommendations of GOST P 5441842011 (IEC 61404.2)
correction of the WTG passport power curve is required, if-kong average annual value of
air density differs more than 0,05 kglrfrom standard value of 12B kg/n? [1]. On the
studied site the mean annual air density is 1,276kg/mat doesnoét require
WTG Komai passport passport power curve.

In this regard, the calculation of design energy output was made using WTG passport
power curve o the synthesized 1@in average time data series of wind speed obtained from
the met mast at different heights using dependence:

fal)

AL h,\m
Vo
Vi h 1)

where V" and Vi wind speed at heightt; and h, respectively;m i Hellman's
coefficient depending on the wind speed, complexity of terrain, stratification of the
atmosphere, etc. [2].

The analysis of enabled data of-min average time dataeries of wind speed
measuring by WTG anemometers, has revealed a large amount of missing data which for all 3
WTG is about 30% (see. tab. 1). For the same period at hub height (HH) there are full
completeness 1fhin average time data series synthesizedm®t mast observations at
different height using dependence (1).

Without time intervals of the missing of actual data on the power of 3 WTG and WPP
calculation of operational energy output according to measurements and design energy output
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for each of 3 WG and WPP has been made (completeness of data series are 70%) (see tab. 2,
lines 1,3), and also are calculated corresponding CUF (see tab. 2, lines 2,4).

Table 1. Characteristics of completeness of observation data series by WTG
anemometers

sin WTG Amourt of missing data, pcs Enabled data%
WTG™ 1 12456 68,1
WTG™ 2 12091 69,0
WTG™ 3 11882 69,6

Also calculation of design energy output for full observation period (see tab. 2, the line
3, completeness of data series are 100%) and an estimation of design energy output during the
time intervals oimissing of actual observation data by WTG anemometers (see tab. 2, line 8,
completeness of data series are 30%) has been carried out.

Apparently, from table 2, for the observed period there is a most part of operational
underproduction energy, which reas could be: technical idle times of WTG, icing on WTG
blades, accident, frosting of anemometers cups, etc. The essential difference between the
actual and theoretical energy output (to%0 i s observed only on V
determine the reasons for such a significant discrepancy, mean wind speeds and mean
working capacities for the observation period were analyzed according to the actual
anemometers observations on WTG nacelle (se&}ab.

Table 2. Energy indicators of WTG and WPP: annual energy output and
capacity utilization factor
_ WTG | WTG WTG

Name of indicators -1 - -3 WPP
1 | Operational energy output, MWh 304,2 217,8 299,8 821,8
2 | CUFR % 22,9 16,2 22,1 20,4
3 | Design energputput by met mast observation, MWh | 292 4 241,8 301,4 835,6
4 | CUF, % 22,0 18,2 22,7 20,9
5 Relative discrepancy between design and operati| 4.0 10,0 05 17

energy output, %
6 | Design energy output by met mast observation, MWhH 498,3 498,3 498,3 1494.8
7 | CUF, % 25,5 25,5 25,5 25,5
8 | Design underproductioenergy MWh 205,8 256,4 196,9 659,2
9 Share of design underproduction energy from full des 413 514 395 441

energy output, %

Table 3. Mean speeds and mean working capacities of WTG acdimg to the
actual measurements on WTG

WTG™ 1 WTG™ 2 WTG™ 3
Mean wind speed behind the wind wheel, m/s 4,53 4,9 4,55
Mean capacitykW 100,7 76,9 97,6

Apparently, from table 3, with a bigger mean wind speed behind the wind wheel at
WTG ~ 2, t hememal capacity i s watched. The re
observed period worked in the noptimal mode that has led to significant discrepancy
between operational and design energy output on a site of this WTG. In addition, similar
discrepancy col d t ake place due a difference iIin a
WTG "1 (and WTG ~3) possessing the improved
WPP site | ater WTG ~ 2.
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Research of influence of the actual fuel consumption accounting on esféoigncy
indicators of WDC

At the feasibility study for the integration of WTG into the EC, an estimate of the fuel
economy at the DPP, as a rule, is carried out at constant specific fuel consugptiamich
corresponds to the DPP rate powerandispeci fi ed in the manufactu

According to data of the planned WDC on Popov Island (Vladivostok City District) it
assessed the DPP work proportion in the reduced load zone. For this purpose, the DPP work
repeatability characteristics thi different capacities taking into account and without taking
into account the integration of WPP into the EC structure it was built (see fig. 1). For the
considered local consumer integration of WPP into the existing EC on the basis of a DPP
leadstoincease in repeatability of DPP operation
capacity) for 5,3% that influences increase in fuel consumption during this period of
operation.

Using actual data on the energy output of DPP on Popov Island and fuetngbiosu
on it in each 8 hours:

1.1t has been revealed that the most part of a season (namely 55%) DPP operates
in the mode with the increased fuel consumption;
2.The approximating dependence of specific fuel consumption on the operating
capacity of DPP has beebtained (see fig. 2):
b, =86482 (Ny,,) 0%

spec

(2)
where bspec - specific consumption of diesel fuel on DPP, g/kViaep - Operating
capacity of DPP, kW.
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Figure 1. The DPP work repeatability characteristic taking into account (without
taking into account) the integration of WPP

The annual fuel consumption calculated on a formula (2) differs for 0,6% from actual
that allows to verify this formula and to use in further calculatiaorstlie analysis of
influence of accounting of the actual fuel consumption on power efficiency of the integrated
WPP.
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Figure 2. The tabulated and approximating dependencdspe{Nppr)

Research of influence of accounting of the approximating depentbgngBlopp) On
annual fuel consumption on DPP it was carried out according to the equation of power
balance of the local power supply system consisting of WPP, DPP and the consumer of
electricity, which at any momehntt is presented in the condition form:

Pauc( Pt ONon(t) + DNioss( 0Pt Nwpp(cf) + Napo(cHt) ©)

wheregt minutel] a time interval is equal to 10 minutéy;, (i) 1 the general need
of the autonomous consumer for electric powet-minute; Nes{qi) [J value of pwer
losses int-minute; Nupp(0d), Nap(qd) T energy output int-minute for the autonomous
consumer from WPP and DPP respectivél, (i) [] power necessary for the own needs
(0.n.) of WPP and DPP imminute [2].

On the basis of the carriemit calcuations in table 4 are provided: annual fuel
consumption on DPRB(,, TPA), fuel economy on DPP at integration of Wi, (TPA) on
condition of a constant specific fuel consumption (223,2 g/kWh) and the fuel consumption
determined by dependence (2).

The aralysis of the obtained results has allowed to draw the following conclusions:

1 Accounting of the characteristi&pe{Nppp) leads to increase of fuel economy
at the fuel consumption of the integrated WPP for 2,8% (and, respectively, to
increase of economimdicators of the integrated WPP) which depends on
load dispatch between WPP and DPP;

1 The feasibility study taking into account the characteribje{Nppp) it is
recommended to carry out only when at integration of WPP in EC on the
basis of DPP theresian significant increase in propotion of annual DPP
operation with a reduced power. For the object of interest neglection of the
characteristic bspedNppp) leads to underestimation of the planned fuel
consumption on DPP for 13% and, respectively, to wsdenation the cost
of electricity of WDC.

Table 3. Annual fuel consumption of DPP, taking into account (without taking
into account) the characteristics 0bsped Nppp)

Composition : _ Calculation for the
of the EC Calculation abspe=const (223,2 g/kWh) characteristidspedNop)
DPP Bapp TPA 815,7 Bapp TPA 935,0
pJ, TPA 0 ), TPA 0
Bapn TPA 557,2 Bapp TPA 612,0
DPP +WPP 1 TPA 258,5 @l TPA 323.0

86



I INDUSTRY AND PRODUCTION _

Conclusion
For the objects of interest the following conclusions have been drawn:
1 It was revead that one of the reasons for the discrepancy between the design
and operational energy output of staeaidne WTG and WPP as a whole may
be a noroptimal control mode of starmlone WTG and WPP as a whole;
1 The feasibility study of the WDC taking into acet the characteristics
bspedNppp) is recommended to be carried out in cases where there is a
significant share of DPP operation with a reduced capacity.
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RESOURCE-SAVING TECHNOLOGY FOR TWO -LAY KNITTING
Tamara Allamuratova, PhD; Mirazilukimov, Doctor of Sciences

Abstract

In order to expand the range of knitted fabrics and study the influence of cardigan
loops in the structure of doublayered knitwear on its parameters and physical and
mechanical properties, tow variants of tlager kntwear were developed, which differed
from one another in structure. Analysis of the parameters and ghgsicanical properties of
doublelayered knitwear showed that the developed structure of déayse knitwear, one
layer of which was worked out by ardigan interlacing, has better quality characteristics,
namely, improved heathielding properties and shape stability, good abrasion resistance, raw
material consumer reduced on 6,5%. In addition, the presence of castiighnelements
forms a pattereffect on the surface of the fabric.
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The knitting industry is currently one of the most important industries producing
consumer goods.

The most importat and actual problem in the knitting industry is the rationality of
using raw materials in the production of knitted goods based on the achievements of science
and technology.

The economical use of raw materials creates the conditions for increasing outp
without introducing significant additional capacities in spinning mills and improving the
quality of raw materials, improving the quality of products and increasing labor productivity
in knitting mills. Therefore, the solution of the problem of obtagnimghtweight knitted
fabrics without reducing the quality index is in line with the basic directions of the
development of the knitting industry.

For its realization, scientists, together with workers of knitted enterprises, develop new
assortments of ktted products with reduced material consumption, as well as technological
modes for processing new types of raw materials, find new ways to further increase
productivity, increase output of excellent quality, seek opportunities to maximize raw material
saungs and reduce Cost of products.

The range of knitted goods has recently expanded significantly. It was enriched with
new types of knitted fabrics, in particular, with lightweight structures, such as combined and
two-layer, produced mainly on doubheede machines. To develop new structures on the
basis of the abovmentioned stitches for the purpose of creating lightweight cloths, we
analyzed the existing structures and methods of their production on different types of knitting
machines.

The results oftie analysis of the production of knitted goods show that the feasibility
of studying the possibilities of producing combined and-fay@r knitwear, its structure,
knitting processes, properties and areas of practical use is beyond doubt.

The loop structwe of the knitted fabric is characterized by the fact that the filament
filling with a unit of its area, in comparison with the woven fabrics, is less. As a consequence,
in knitted material the bulkiness is higher (knitted fabric densityo®2y/cni, woven fabric
density 11.3 g/cr) [1]. At the same time, the consumption of yarns in the production of a
unit area othe knitted fabrics, less than of the woven fabric. It is one of the defining criteria
of the advantages of the economy of the knitted matwiag method.

Reducing the material capacity of knitted products, compared with fabrics, is due not
only to the structure of the material. The increase in the class of knitting machines and the use
of threads of small linear density is a generally recmgh direction of reducing the
consumption of raw materials. At the present time, weft knitting machines-82 2&ss are
widely introduced, also models of 42 class have been created.

For example, when knitting process from machines 18 cl to knittingamtines of 22
cl., the surface density is reduced by onr1B0%. Increasing the class, as a rule, makes it
necessary to use threads of lower linear density (otherwise the surface density of the material
increases).

A further reduction in the consumption odw materials can be achieved by
incorporating a patterned stitch into the knitted fabric structure. Knitwear patterned
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interlacing is formed on the basis of the main or production by introducing additional
elements (tuck loops, broaches, additional yYaondy changing the production processes that
make it possible to obtain a knitwear with new properties.

In [2], jacquard, cardigan and incomplete knitwear samples were produced from
cotton yarn with a linear density of 20 tex x 4 to investigate the tefiegacquard,
cardiganing and incomplete weave elements on the parameters and properties of the knitted
fabric. As a basic sample, a rib stitch 1 + 1 has been developed.

According to the results of the study of technological parameters, it can be heted: t
comparison of knitwear patterns with each other on the basis of surface density showed that
the least surface density has a jersey of incomplete stitch, and comparison of samples by
volume density showed that the lowest volume density has a knittett fabrthe
cardiganstitch. The thickness of the cardigan jersey is greater than that of the rest of the
stitches.

Therefore knitwear of cardigan stitch is used not only to obtain pattern effects, but also
to reduce the volume density of knitwear.

Common toall structures of doublayered knitwear is that each layer of it is an
independent cloth of the main, derivative, patterned or combined single stitch. Cloths, or
layers, are knitted together in the process of knitting with the insides by ground of any
elements of the loop structure so that, by breaking one stitch, you can save the other without
breaking the loop ties [3].

In the case of twaayer knitting, the problem of improving the quality and expansion
of the assortment is solved by matching the lateng for the layers, the joining elements, the
order of their alternation, the type, the linear density and color of the yarn, the optimal
parameters of the layers and their relationships.

High-quality products of the top assortment are most rationadgenfrom knitted
fabrics of a twelayered stitch, The use of different single interlaces in one web allows to
eliminate negative and preserve the positive properties of the knitwear of these interlaces. In
this way it is possible, for example, to signifitly reduce the deformation in both directions,
to increase the form stability of knitwear, strength, improve -Beiglding properties,
appearance, and to change the surface density in one direction or another.

For knitted garments, a set of certain prtips is required. They are designed to
protect the human body from hypothermia in cold weather, therefore, the main requirement
heat protection; a finporous structure with overlapping througbles, i.e. reduced air
permeability; high form stability ih sufficient formibuilding ability; permissible material
consumption for materials in accordance with purpose and operating conditions[4].

Regardless of the type of constituent interlacing, the using of ashighkage yarn as
a connecting thread makéspossible to increase the density of knitwear, improve its- heat
shielding properties, and increase the relief. The use of thin connecting threads causes an
increase in surface filling. Since the connecting thread is not tied in a loop, it is posadxe to
a thicker yarn with a small twist, which is cheaper than a ground yarn. With an increase in the
working of the connecting threads, a thicker web with a large distance between the layers is
obtained. Since the interlacing is connected by additionahdbkrethe consumption of the
main yarn is less than the consumption of yarn for knitted fabric with press connection of the
main threads. It is possible to vary more freely the parameters of the constituent interlacing,
which is important for obtaining optial parameters of doublayer knitwear.

New twolayer knitwear, in which two fabrics of single interweaving are joined by the
insides with a separate connecting threa@h-shrink lycra yarn in the form of sketches on
the broaches of one leaf and thack loops of another cloth along a row of knitwear was
developed [5]. Using as a connecting yarn a thread of low linear densities,it is possible to
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obtain a twelayer knitwear with a smaller surface density. The absence in the structure of
knitted fabricsof basic yarns for each row of knitwear makes it possible to obtain jersey with
high surface filling, i.e. there are no forces of elasticity, pushing adjacent loop wales.

The proposed knitwear can be produced on a flat and circular knitting machime, it ca
be used for knitting the fabric, which then goes to the cutting and sewing of the upper
products, the underside of which differs from the face quality of the yarn. For example, cotton
yarn can be used to save expensive pure wool raw materials from dkeside of the
products, and natural yarn can be used to improve the hygienic properties of children's and
sports products made of synthetics. Of particular interest is the development of the proposed
knitwear in flat knitting machines, which have beenelydused in the domestic production
of outerwear.

In order to expand the range of knitted fabrics and study the influence of cardigan
loops in the structure of doublayered knitwear on its parameters and physical and
mechanical properties;\ariants oftwo-layer knitwear were developed, which differed from
one another in structure.

To compare the parameters and physechanical properties of the proposed versions
of doublelayered knitted fabrics, a twlayer knitwear was produced as the base knitwear,
where the layers of knitwear were produced by the plain stid¢larfant).

Samples of doub#ayered knitwear were produced on a douiedle flat knitting
machine of the 14th class of PROT242 type. The raw material used was cotton yarn with a
lineardensity of 20 teX 3 and a higkshrinkage yarn of Lycra with a linear density of 7.7 tex.

The structure and graphic record of th&/#riant of twelayer knitwear is shown in Fig. 1.

In this knitwear, two layers a single cardigan and a plairare joinedby the insides
using a connecting threadycra.

The face side of the doublayered knitwear consists of loops 1 of ordinary size
formed of yarns 2, elongated loops 3 formed of threads 4 and tuck loops 5 (Figure 1, a). The
inside of the doubKkayered kitted fabric consists of loops 6 of the same size formed from
threads 7 (Figure 1, b). Graphical record oftawer knitwear is shown in Fig. 1, c.
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Fig. 1. Structure (a, b) and graphical record (c) of the production of doubléayer
knitwear

As can be seen from the graphic record of the production of knitwear, every third row
(Il, V-courses) of the struatel rapport consists of loops of the plain stitch formed by the
needles of the back bed and they form the inside layer of knitwear. The first and seventh rows
of the rapport are formed by the needles of the front bed with the cardigan interlacing. For
this, when forming courses due to the selection of needles, each second needle forms a
cardigan outline, in other words these needles are lifted to incomplete imprisonment, the old
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loop does not fall on the needle bar, a new thread is laid on the needlesnéxticourse, the
old loop and sketchare reset to a new loop, i.e. a single cardiganstitch is formed on the face of
the jersey.

The joining of knitted fabrics is carried out by cardigan connection with additional
threads. For this, in the third and sixthws, all the needles of the front and back beds are
raised to incomplete imprisonment, a high shrinkage lycra thread is laid on these needles.

In the next rows, they, like a sketch, are dumped onto new loops together with the old
loop.

Technological paraeters and physical and mechanical properties of the investigated
variants of doubldayer knitted fabrics are determined by the standard methods in the
laboratory "CentexUz" at TITLI, the results are given in Table 1.

Table 1 Technological parameters andphysicakmechanical properties of twelayer
knitted fabrics

Indicators Variants
| Il
Knitted stitch Face layer Plain Single cardigan
Insidelayer Plain Plain
Surface density, g / m 534 506,4
Thickness, mm 1,42 1,44
Volume density, mg / cf 376 3517
Absolute volume relief , mg / cm - 24,3
Relativerelief,% - 7
Air permeability, dncnfsec 68,7 55,3
Abrasionresistance, thousaogcles 31,2 32,4
BreakingloadN bylenght 503,7 472,2
Inwidth 489,6 572
Breakingelongation,% bylenght 23,8 8,9
In width 28,3 19,7
Irreversiblestrain,% bylenght 14 12
In width 18 8
Reversiblestrain,% bylenght 86 88
Inwidth 82 92
Shrinkage,% bylenght 12 10
In width -6 1

Comparing the bulk density of theVMariant of the twelayer knitwear with the base
stitch (I-Variant), we have: at a surface density of 506.4 § &md a thickness of 1.44
mm, the bulk density of the-Wariant of doubldayer knitwear is 351.7 mg / émnand the
bulk density #Variant at a surface density of 534 g7 amd a thikness of 1.42 mm is equal
to 376 mg / cm

Based on the results of a study of the technological parameters presented in Table 1 it
can be noted that the developed structure of delagkr knitwear (HVariant) has a smaller
surface and bulk density, i#s material consumption is less than that of tMatiant of twe
layer knitwear.

The main physical and mechanical properties of knitted fabrics are the characteristics
that determine their scope of use. The investigated samples of daydaeknitwearare
intended for making outerwear. Therefore, the most important are such properties as air
permeability, strength and form stability. The festability of knitted fabrics is characterized
by extensibility, a fraction of reversible deformation and shigeka
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When evaluating clothing from the hygienic point of view, air permeability of textile
materials is very important, since it causes air ventilation under the clothes and largely
determines the heatrotective properties of the material [6].

The coefficent of air permeability of knitted fabrics used for outerwear products,
depending on the thickness, the kind of stitch and the density, ranges from 40.0 to 90.0
cmlcm.sec) for f abfleecensachiesi tted on fl at

The air permeability of the-Wariant is 55.3 drifcmPsec, which is 19.5% less than the
base stitch (Mariant). This means that the-Variantof doubldayered knitwear, having a
new structure, has better thermal protection properties than the base sample.

During operation, the fabrics irhe products are abraded by surrounding objects
touching them and as a result of wiping individual parts become unusable to wear.

As a criterion for assessing the resistance of knitted fabrics to abrasion, the number of
cycles of the instrument was measubsdiore rubbing the test sample. Carrying out the tests
on the device and using the specified indicator as an evaluation criterion, we obtain the same
characteristic of the compared samples as in the experimental sock.

The indicators of resistance to abo@sof knitted fabrics fluctuate within very wide
limits - from 20 to 500 thousand cycles of the device. The abrasion resistance of the Il
Variant of doubldayer knitwear is 59.1 thousand cycles, which is 3.8% more than the base
variant.

Breaking charactestics are the main indicators accepted for the qualitative evaluation
of knitted fabrics. The breaking load along the length of théaHant of twelayer knitwear
is 6.2% smaller, and 16.8% more in length than in the base stitch.

The index of strain dknitted fabrics is in the range of 2@00%. The strain of cotton
fabrics from circular knitting machines varies betweer150%, depending on the linear
density of the thread, the kind of stitch, the class of the machine. Taking into account this
index, when designing products, appropriate corrections are made to the dimensions of
products determined on the basis of anthropometric data.

Knitted fabrics, depending on the index of strain, are divided into three groups. The
first group includes fabrics witktrain index of less than 40%, to the secemnith strain
index of 40 to 100% and to the thirdhore than 100%.

The presence of elongated loops and sketches in the structure of-ldgeblenitwear
contributes to a decrease in the length of the knittledc.

The discontinuous elongation along the length of th¥aliantof doubldayered
knitwear is 62.6%, and the width is 30.4% less than that of the base sample. The test samples
of doublelayered knitwear refer to the first group.

Thus, the breakinglongation of the proposed variant of the #ager knitted fabric is
less than the breaking elongation along the length of the base stitch, which contributes to an
improvement in knitwear deformation resistance. When designing knitted goods, it is
necessy to take into account the shrinkage parameters and the elastic properties of the
fabric.

The proportion of reversible deformation of a sample of alayer knitted fabric of a
new structure is better than that of a base sample. The proportion of blevdeformation
along the length is more by 2.3%, and by width by 12.2% (Table 1). It should be noted that
the twclayer jersey of both variants has high rates of reversible deformation. At the rate of
the proportion of reversible deformation of knittethrfas from 60 to 80%, the test samples
have a reversible deformation of more than 80%.

Such indicators of the proportion of reversible deformation indicate the ability of the
test samples of doublayer knitwear to quickly take the original dimensiongmftretching.
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Shrinkage along the length of the proposed-ay@r knitwear along the length of the
[I-Variant of twelayer knitwear is less than the shrinkage of the base stitch by 16.7% less,
and width by 83% than the shrinkage of theebstitch.

Analysis of the parameters and physiechanical properties of doubkyered
knitwear showed that the developed structure of delalyler knitwear, one layer of which
was worked out by a cardigan interlacing, has better quality charactensimsly, improved
heatshielding properties and shape stability, good abrasion resistance. In addition, the
presence of cardigastitch elements forms a pattern effect on the surface of the fabric.

The resulting twdayer knitwear can be successfully usedhe development of the
top knitwear of both children's and adult assortment.
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QUESTION OF OBSERVABILITY OF INDEPENDENTLY COMTROLLED
SYSTEM
BahodirjonOnorboev, Doctor of Sciencdsjlshod Aroev, Researcher

Abstract
The attributes are analyzed aadack of observability of independently controlled
systems and their differencifferential case is identified.
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Introduction

Almost all of the technical processes have to be controlled in one way or anoswmen
criteria. In mathematical modeling and management of these processes, all lead to a system,
the movement of whichis expressed by differential equations, depending on the control
function. Systems have the stationary and -siationary, the linear and ndinear,
deterministic and stochastic and othearks, depending on the properties.

Let us assuma linear determmistic system.
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#=Ax+Bu xi RVul RM  An3n),B(n3m)- &30 Is te d I

To determine the controllability and observability of the system (1) the obloratrix,
which is composed of factors describiitg condition, should be equal to the dimension of
space of the systerithat is, Kalman criterioshould be performed [1]:

rank[B, AB, A2B,... AT 1g] =,

In stochastic systems the concept of observability depends on the asymptotic state of the
posteriori distributiorof probability or correlatiorof matrix estimation.

With increasingthe number of observationsnd lengthening the time duration of
continuous observatiorfer discrete processes in stochastic observability of the system, the
infidelity of the vector of probabilitiefrom the point of view of probabilityis closeto zero
or the last value.

Formulation of the problem. It is known that it is possible to obserye spatial state of a
system of control function dependent linear deterministic differential equations, only if it
satisfies thattributeof complete controllabily. But in some cases, the system is divided into
two sections: managed and unmanaged. In [2] the number of parameters in the management
of autonomous control systems is optimized. |.e,

#= Ax+(Ba)v, x(t)E R"v(t)E R¥ )

The resultng system (2) satisfies ttatributeof full controllability, but its appearance in
relation to the original system (1)céeanged.

In such cases, the question arisesit possible to observe the general state of the system.
To answer this question, wanalyze the property observability of independently controlled
systems.

The solution of the problem. Let us assume that the system of linear deterministic
independently controlled equations generally described as:

#(t) = AX(t) + Bu(t) 3
y(t) = Hx(t ©

where X = X(t) - n- is the vector of system state(tO ¢t ¢T) with a time dimension;

constant matrix with dimensiofn3 n) - which describeshie spatial state of the system
A-;

constant matrix with dimensioB (n3 m) - ;

a measurement control functian (13 n) - ;

the measurement vectdf® n) - depending on the state of the veclorX;

constant matrix with dimensiohl (r3n-.

If the system of equations (3) fully describes the incoming and outgoing parameters in a
limited time, it is called an observable.

If the system of equations (3 =0, it turns the system which is not fully observal#is.
mentioned above, controllable systems can be divided into controllable part and
uncontrollable part. But in determining the observahilibe systems c@nbe divided into
pieces.

According b the theorem given in [1], if in the system (3), the matfx has a
different characteristic numbers, that is, is not a multiple, the system (3) is observable.

Therefore, if the system (3) is controlléd | it carit beobservable in full.
Let us consider this sentence from two sides.

94



I INDUSTRY AND PRODUCTION _

For example, in (2) characteristic of the matdx are multiples. Then, according to
Lemma given in [1] linear system (3) is not fully controllable. As a result, therayg3)
takes the following form:

X(t) = AX(t)

(4)
y(t) = Hx(t)
For system (#there is a lineal subspace with dimension equal ko (0 ¢ k ¢ n)

that in the first place U is an invariant subspace, and secondly, the system (4) is not fully
observed in the subspakk.
For the system (4Jo be fully observed it should bdJ =0. Accordingly, the

coordinate system is described l&y= 3@( 18 and the subspadd expressed by the equation
Gh2~
;(2 =0. A system of equatian(4) can be expressed as [1]:
Fxl Auxy + A X,
IX2 = AxX,
If from the system of equations (5) El =0 obtained, then the shapes kfn and

, y:ﬁz;(z- (5)

the expression (5) are the same with the system (4). As a result, according to [1], the system is
fully observable.

It is known that in order for the systetn be observable, first of all it must be
controllable. This contradicts the opinion of the \abd3) that if the characteristic of the
matrix A- are not multiples, it is not controllable.

On the other hand, the system (2) is similar to the system (3).

According to the theorem given in [1], in order to the systento(Beobservale, tha
a similar system with it (2) must be completely controllable.

In order that the systerto be completely controlled, Kalman criterion should be
performed. Performing of Kalman criterion for the system (2) shown in [2]. This contradicts
the opinian that in order to the above equations (3) be fully observable, the characteristic of
the matrix must not be multiple. These conflicts cause the need for additional research work
on the observability of controllable systems.

Another type of independentbontrolled system is a system of differentigference
equations, depending on the control function.

In recent years, a system of argument or delayed differatitiatence equations
describe the objects of a number of areas [3] of most of the medhemjt@eering, chemical
engineering, biology, economics, science and technology. These equations describe the
motion of delay group of objects or a single element objects.

In general terms, the delay time may be constant, variable or random functions.

It is known that the analysis of processes and cases inextricably linked to the
construction of mathematical models expressing them in mathematical language. Each
mathematical model describes a number of parameters: input variable, output variable, the
intermaliate variable (changeable situation).

To determine the controllability and observability of delay objects they should be
divided into classes.

General view of the mathematical models of delay objects looks like:

F(y(®),x®),u® f (©).;,4;) =0, i,]=12...n. (6)
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where Y(t) - is vector of input variable of object;
X(t) - is vector of intermediate variable;
u(t) - is management function;
f(t)- isvector deviation;
t,q- 0<t,<t,<..<t,, 0<@<@g,<..<g, characterizes the delay time
satisfying the terms and appropriate to the conditions of variatftgsand u(t).

Since the expression (6) describes the objects that can be modified over time, ie,
dynamic objects, it can be considered as a differential, integral, and differerniggtal
equations.

Object Equation (6) as the operator has the following attributes [3]:

1. At a given time the output signal is determined in the same value of the input signal
and the state at one and the same time.

2. In the sequence of times the stait,,t) of the input signalt,,t) in the time
interval and the stateu(t,,t;- g) in the time interval[t,- g;,t) and the state
X(ty,ty - Z,) inthe time intervalt, - £,,t) determined in the same sense.

These two conditions mean that the equation of state can be formulated in the
following two equations [3]:

y(®) = g, (x(®),u(®));

X(t) = 9, (X(to to - £;).Ultg,to - @;)), 1, =12,...n
where the functiong,, g, - have one value.

There are various kinds of equation (6) as the state of object.
1. Type, excluding the impact of the external envirominie, in a state of isolation:
y(t) = Hx(t) + Du(t);

X =8 AX(- 1)+ & But- ¢) @
X(t) =7x(t), ty- £, CtCty;
u(t) =fu(t), t,- g ¢t ct,,
where 7x(t),fu(t) - is initial functions;
A B,H,D - is constant matrix corresponding dimension.
Another view of this class i§ =0. Continuous form of the equation (7) is expressed

#t) = AXt- t)+But),
y(t) = HX(Y). @®
2. One of the important classes of objects are delays in signals of controlling,

mathematical description (8f which looks like in equatiolA=0. As part of a class dhis
class there is the concept of "pure” delay (7) looks like in equa#fpr= O, B =0. Such

casesarecharacterized by continuous production systems (conveyor technique).
3. Another class of objects with delay is the delay in the coordintédemathematical

form (8) looks like in the equation3, =0. These cases are characterized by greater non
periodic processes, such as in small units.
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In [3] for a system of differentiaifference equations, expressing (9) objects
belonging tothe class of delays in the coordinates in the object classification delay,
introduced the concept of full observability and relative observability.

According to them, if to determine the original functifr in a limited timeU there
are sufficient inputs and corresponding output parameters, the dynamic object, expressed by
the system of equations (9) is fully observable.

To ensure that the system of equations (9) be observable in a relatively lnited
period of time and for matrice$, H , the following condition should bdone

rang[(HT), A(HT),... A¥}(HT)] =n.

Conclusion.The above theoretical development of controllability and observability of
dynamic systems aressntial to the practice in the controlling of the process and observation
of objects with delay, expressed by a system of differediftdrence equations, in particular,
chemistry, petrochemistry, biotechnology, engineering and other industries.
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SYNTHESIS AND RESEARCH OF POLYMER HYDROGELS ON THE BASIS OF
HYDROLYSED POLYACRYLONITRILE AND EPICHLORHYDRIN
ShavkatShirinov, Researcher

Abstract
The synthesis of a highly swelling polymer hydrogel based on the interaction of
epichlorohydrin with  GIPAN is studied in the article. The influence of temperature,
concentration of initial reagents on gelling in the reaction mixture and degree of swelling of
the obtained hydrogel was studied, optimal conditions for hydrogel synthesis were
establishd. The kinetics of swelling of a hydrogel based on GIPAN and epichlorohydrin was
studied and the optimum degree of grinding for the hydrogel swelling in water was shown.
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Introduction. The geograpical position of the Republic of Uzbekistan determines its
natural feature; The main source of food production is irrigated agriculture, which accounts
for 85.0% of the current volume of water in the republic. Consequently, the question of
rational use ofvater resources is very acute. This is especially felt in connection with the Aral
problem and population growth in the region. The above facts force agriculture to move in
perspective on wateyaving technologies. One of the ways of rational use of weseurces
is the use of highly swelling polymer hydrogels and this is relevant from an ecological and
economic point of view.

Such highly swelling polymer hydrogels were obtained on the basis of a
polyelectrolyte complex of polyacrylic acjblyethylene anme [1], vinyl esters of glycols [2]
with polyacrylonitrile (PAN) [3], polyacrylamide (PAA) [4] and hydrolyzed polyacrylonitrile
(GIPAN) [5].

When epichlorohydrin reacts with GIPAN, as well as with ammonia, both water
soluble oligomers, polymers and nwater-soluble polymers of a network structure are
obtained with valuable physicochemical, physicomechanical properties that are widely used
in various industries (chemical, textile, metallurgical, Pharmaceutical), as well as in
agriculture [69]. In connecthn with this, the study of these products raises a certain scientific
and practical interest. These polymers are obtained by the method of modification of
hydrophilic

Of GIPAN molecules with various cre$isking agents [10, 11]. The macromolecules
of the® polymers contain polar units, therefore, the swelling of this hydrogel depends on the
ionic strength of the solution.

Methods and materials. Synthesis of HIPAN (hydrolysis of polyacrylonitrile) was
carried out according to the following procedure: in0® 3l round bottom flask equipped
with a reflux condenser, 110 ml (0.22 mol) of 8% sodium hydroxide solution were poured and
10 g (0.2 mol) of finely divided polyacrylonitrile . The mixture was heated in an oil bath to
boiling (bath temperature 1601 0 ) And 6eld for about 13 hours. When the solution
became colorless and clear, the heating was stopped, the solution was cooled and poured into
a 500 ml beaker, neutralized with 0.5 N hydrochloric acid, pH 8 Up to 2 on the universal
indicator.

The sodium paglacrylate was precipitated from the solution by the addition of 150 ml
of methanol. The resulting precipitate was filtered on a Buchner funnel and washed with
methanol until the traces of chlorides in the mother liquor disappeared. The purified sodium
polyacrylate was dried in air for 48 hours. The yield of the polymer was about 15.6 g. Sodium
polyacrylate is a white powder soluble in water.

Free polyacrylic acid was obtained by acidification of a 5% aqueous solution of
sodium polyacrylate with an equivateamount of 10% hydrochloric acid. The precipitated
polyacrylic acid was washed with water until the traces of chlorides in the mother liquor
disappeared, and then dried in air for 48 hours.

Synthesis of hydrogel based on GIPAN and epichlorohydrinin a flask equipped
with a stirrer, a thermometer and a dropping funnel, 10 ml of GIPAN was placed and, while
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maintaining the temperature of about2® A C. with vigorous stirr
crosslinking agent, epichlorohydrin, was slowly added dropwiSke solution was then

stirred for several hours at room temperature, after which the hydrogel formed was dried in
vacuo at room temperature.

Results and its discussionVarious factors influence the synthesis of ionic polymers,
and, to study these regut#s, we investigated the effect of concentration, the ratio of the
initial products and the duration of the polymerization reaction of GIPAN with
epichlorohydrin.

Due to the fact that the solubility of epichlorohydrin in various solvents is different,
we chose a solvent systemvater, which ensured the homogeneity of the solution.

Polymers with high yields of polymers are obtained at a component ratio at which
even if one of them is in excess, the polymer is synthesized with an equal ratio of components
in the finished product. The temperature variations were selected by selection, taking into
account that they reduce to minimal losses and the consumption of reagents for side reactions.
When epichlorohydrin reacts with HIPAN, a certain regularity is nedeavhich makes it
possible to characterize the effect of temperature on the polymer yield, i.e. The increase in
temperature increases the yield of the polymer, with a change in the concentration of the
starting reagents at room temperature, after aingrgiod of time, the reaction temperature
gradually rises.

The reaction at very high solution concentrations and high temperatures occurs almost
instantaneously and proceeds at a high rate, resulting in a strongly crosslinked polymer. The
study of spontaeous polymerization, which takes place during the interaction of ECG with
GIPAN, shows that the same picture is observed with increasing temperature and the degree
of reaction of the components proceeds almost instantaneously. It should be notedlithat in a
studied systems the reaction occurs exothermically.

Investigation of the GIPAN crosslinking was carried out in agueous solutions, in the
presence of a potassium persulfate initiator. The amount of thelitkisg agent was varied
between 0.55.0% by weight of GIPAN. The change in the reaction temperature has a
perceptible effect on the entire gelation pr
proceeds in a short time. Numerous experiments have chosen the optimum reaction
temperaturefor AN wi t h epichlorohydrin 80 A C, at
and swells the resulting hydrogel higher than the hydrogel obtained at a different temperature
(Table 1).

Table 1.Influence of the reaction temperature of the preparation of hydrogl GIPAN:
ECG on the degree of swelling

Reaction temperature

- GIPAN,% ECG % 40°% 60 % | 80°% | 100%
Degree of swelling

1 99,0 1,0 70 120 360 320

2 98,0 2,0 150 215 420 380

3 97,0 3,0 170 370 500 450

4 96,0 4,0 200 250 370 320

5 95,0 5,0 245 240 300 260

From the table, it is seethat the degree of swelling of the hydrogel depends on the
reaction temperatur e; At a temperature of 8
the degree of swelling is 500.

The influence of the change in the concentration of the dirdsag agenton the
swelling of the polymer was studied. Experiments have shown that when the concentration of
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the crosdinking agent is increased, the degree of swelling of the hydrogel is maximized, this
is because when the concentration of the elioksg agent $ increased, a dense network of
crosslinked links is formed, which in turn reduces the watbsorbing capacity of the
synthesized hydrogels.

Table 2. The effect of the crosslinking agent concentration on the swelling of the

olymer
Degree of Ratio of Communication
B GIPAN, % ECG% gre communications and .
swelling links flink, n
1 99,9 0,1 240 1:999 0,001
2 99,7 0,3 250 1:333 0,003
3 99,5 0,5 270 1:198 0,005
4 99,3 0,7 290 1:141 0,007
5 99,1 0,9 320 1:111 0,009
6 99,0 1,0 360 1:99 0,01
7 98,0 2,0 420 151 0,019
8 97,0 3,0 500 1:33 0,03
9 96,0 4,0 370 1:24 0,04
10 95,0 5,0 300 1:18 0,05
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Fig.1. Influence of the crosdinking agent on the degree of swelling of the synthesized hydrogel based on
GIPAN: ECG at different temperatures, %4 : 1740; 2i 60; 37 8C; 47 100.

At low concentrations of the crofisking agent the dependence is directly
proportional to the character, while an increase in concentration above 3.0%, violates this
dependence. The concentration of the ctioésng agent in the reaction mixture in the range
2.0-4.0% is optimal, as with increasing the degree of crodmking of the macromolecule of
the formed polymer increases and, consequently, the degree of swelling of the hydrogel
decreases.

The influence of the concentration of the initial reagents on gelling in the reaction
mixture was stu@id. With an increase in the degree of dilution of the reaction mixture, either
the absence of a gelling process is observed, or the process is strongly delayed in time. In this
case, the product has a very low degree of diokgg and is generally solidin water.
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The optimum concentration of HIPAN in the solution was chosen experimentally to
11.0- 20.0%. An increase in concentration above 20.0% leads to an increase in the viscosity
of the solution, which complicates the process, on the one handgmaxid, consequently, a
decrease in the reactivity of the mixture as a whole.

The reaction between HIPAN and epichlorohydrin is represented by the following
scheme:

~CH2—C‘:H—CH2—‘CH—CHZ—CH—CHZ—CH~ + NCH, — CH—CH,CI —>
| | AN
C=N O=C—NH, COOH  COONa 0

~CH2—(‘:H—CHZ—(\:H—CHZ—CH—CHZ—CH~

+ |
C=N o:c—r\‘Jqu COOH  COONa

o, ~CH,~CH—0—CH,CH—0~

. -
0=C —NH,ClI
|
~CH2*C‘3H*CH2*CH*CH2*CH—CHZ*CH~
| |
C=N COOH  COONa

The most important properties of the obtained hydrogel were also determined for the
compkte characterization of these polymers. Since it is planned to operate hydrogels for
several years, it became necessary to study the multiplicity of swelling. It is known that when
the aggregate state of the hydrogel is changed from the maximum swelliveytonimum,
its waterabsorbing capacity decreases slightly. Therefore, one of the criteria for evaluating
the hydrogel for its application is the multiplicity of swelling. We conducted experiments to
study the behavior of hydrogel samples subjectecepeated swelling and drying at room
temperature.

The degree of grinding of the hydrogel strongly affects the process of swelling of the
hydrogel (Table 3).

Table 3 Kinetics of swelling of a hydrogel based on GIPAN and epichlorohydrin
B Degree of grinding Swelling ti me, mi n. (Distill e

1 5 10 20 30 40 50 60

1 | Fine fraction up to 0.2 mm. 50 150 280 340 350
2 Average fraction, from 0.2 mn 30 90 150 220 290 340 350
up to 1.0 mm

3 Large fraction, granularmore
than 1.0 mm. 12 45 80 130 180 230 280 320

It can be seen from Table 3 that when the hydrogel is crushed to 0.2 mm, the degree of
its swelling reaches 350 in 30 minutes, the hydrogel with an average grinding fraction from
0.2 mm to 1.0 mm swells 860 in 50 minutes, and particles more than 1, 0 mm, the swelling
degree 320 is reached in only 60 minutes. It can be concluded that in the fine fraction of the
crosslinking agent, the swelling time reaches a maximum twice as fast as particles with
granules of more than 1.0 mm (Figure 2.).
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Fig. 2. Dependence of granulation degree on the swelling kinetics of the hydrogel based
on GIPAN and epichlorohydrin: 1 - fine fraction up to 0.2 mm; 2 middle fraction, from
0.2 mm. Up tdL.0; 3- coarse fraction, granular forrmore than 1.0 mm.

Thus, we synthesized watswelling and watemsoluble polymers based on GIPAN.
In the synthesis as a result of the formation of the structure of network polymers, the main
method is cros$inking, since it determines the mesh size of the formed hydrogel and
regulates the chain length, having a decisive influence on the properties of the polymer.
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SEPARATION OF IODINE FROM IODINE -CONTAINING UNDERGROUND
HYDROTHERMAL WATER
IbragimUmbarov,PhD; Khayit Turaev, Doctor of Chemic&ciencesBekmurod
Alimnazarov,ResearcheBekhzodBabamuratoyResearcheiSayotAbdurahmonoy
Researcher

Abstract
The study presents generalized experimental data obtained by us in many years of
research. It has been revealed that the studied groundwater in terms of iodine content of the
Surkhandarya region, Kruk (Kashkadamdesian basin) and their reserves fully meets the
industrial requirements for extraction of iodine.
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lodine is a valuable chenatelement and plays an important role both in the life of
living organisms and in various branches of the national economy. In particular, iodine
occupies a special place in the regulation of the metabolism of humans, animals and birds.
lodine is used irthe food, pharmaceutical industry, and veterinary. As a catalyst, iodine is
used in chemical production to produce some particularly pure materials, special glasses,
fuels, artificial rubbers. lodine has also found wide application in semiconductor pooguct
like other halogens. lodine forms numerous iodine compounds, which are part of some dyes
[1-5].

lodine is of particular importance for Uzbekistan. The Republic of Uzbekistan is
remote from sea coasts, from sources of iodine. In addition, the very amdfent
temperature of the Central Asian region contributes to the evaporation of even the iodine
contained in the soils. Therefore, vegetation and live food iodine enters the human body in
insufficient quantities, which leads to a large number of diffediseases and especially
endemic goiter.
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At present, over one billion six hundred million people suffer from iodine deficiency
endemic goiter [1]. To date, a certain part of the population of Bukhara, Samarkand,
Ferghana, Andijan, Namangan, Surkhandasgions and the Karakalpak Republic suffers
from endemic goiter. Moreover, there is a constant increase in the incidence of people. In
particular, more than 195,000 people from the population of the Surkhandarya region suffer
from iodine deficiency endemigoiter. Consequently, for the Republic of Uzbekistan at
present it is necessary to produce a sufficient amount of iodine and its compounds for medical
needs, for iodizing salt and for other purposes [2].

In the Republic of Uzbekistan, the acute shortaigmdine is primarily reflected in
the production activities of Uzfarmkhimzavod and Uzzoovetsnab. The annual requirement of
these two organizations in the crystalline iodine of grade "A" GOST-4958 10 tons, in
potassium iodide "A* 2.2 tons, in 5% idine tincture- 10 tons [3]. The cost of 1 ton of iodine
(depending on the purity of the product) is from 85 thousand to 100 thousand US dollars [4].
At the same time, the Republic of Uzbekistan is quite rich in iodine reserves, it is found in
hydrothermalassociated petroleum waters. lodo@ntaining groundwater is located mainly
in the Fergana, Bukhat@arshi artesian basins and on the Ustyurt plateau.

In the Surkhandarya artesian basin, 6 deposits of strong hydrogen sulfide iodine
containing waters havéeen identified and investigated, the formation of which is also
associated with oil deposits and-b#&aring rocks: Uchkyzyl, Haudag, Kakayty, Lialmicor,
Jayranhana and Old Termez [5,6]. In these underground, saline waters, there is a sufficient
amount diodine and its compounds for industrial extraction.

Quantitative determination of iodine content in hydrothermal groundwater. The
development of groundwater for iodine production in the Surkhandarya basin is possible at
the expense of associated oil dndirothermal waters. These waters during the development
of oil wells are extracted to the surface together with oil. Studies of the hydrogeological series
"Uzbekhydrogeology" in previous years revealed the presence of iodine in exploited oil fields,
in associated waters in which iodine content is of practical interest for its extraction. These
deposits are Kokaity, Haudag, Lialmicor, Uchkyzyl, etc. According to the calculation of
operational reserves, these waters can be an industrial source for exicaltie.

The results of complex physical and chemical studies carried out by us on the study of
the composition of the hydrothermal waters of the Surkhandarya Depression are given in
Table 1. The analysis of the obtained data for the year showed theab$any regularity in
the changes in the time of mineralization, the concentrations of freamianicrocomponents,
and their distribution, with fluctuations in the greater or lesser side.

The most indicative average value$ concentrations of componsnin associated
waters, developed oil fields, are the results obtained from the head (central) reservoirs.

The results of physical and chemical analyzes were obtained in-22064
As can be seen from Table 1, there is a change in the iodine contemtasstitiated waters
in different periods of the year. The content of iodine in the associated waters of the oil fields
of Kokaita, Lialmicor and Haudag increases in the warm season, and in fall, winter and spring
periods it decreases. This may be due ® rise in water temperature in the spring and
summer periods of the year.

Table 1 Composition of associated and reservoir waters of oil deposits of the
Surkhandarya basin

Analysis data pH loding, mg/L Mineralization g/L
1 2 3 4
Kokayty (central watecollector)
20.02.2016 7,2 12,57 123,61
24.04. 2016 7,3 16,94 124,70
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20.06. 2016 7,4 18,03 142,30
22.08. 2016 7,2 20,60 145,25
20.10. 2016 7,4 17,41 136,22
24.12. 2016 7,3 14,87 136,55
Lialmicor (central water supply)
25.06. 2016 7,3 4,6 59,6
24.12 2016 7,2 4,4 59,32
Haudag(central water collector)
20.02. 2016 7,1 18,46 174,10
24.04. 2016 7,0 19,75 181,20
22.06. 2016 7,0 20,60 183,00
24.08. 2016 7,2 20,80 196,27
20.10. 2016 7,0 18,40 178,60
Well "Kattakum2" in the area of Haudag
1 2 3 4
18.02. 2016 6,6 21,32 219,41
20.04. 2016 6,2 21,31 219,85
24.06. 2016 6,4 21,33 219,30
24.08. 2016 6,2 21,34 219,28
25.10. 2016 6,2 21,32 219,81
20.12. 2016 6,3 21,33 219,72
Well in Uchkyzyl Square

20.06. 2016 51 20,60 298,39
24.12. 2016 5,0 20,50 300,98

Due to the direct location of associated oil fields of the Haudag and Uchkizyl fields in
the underground basins, iodine content changes are not observed in them.

Well "Kattakum2", as exploration, drilled in 1979. The initial water production in
1979 was 432 day (5L/s), the water temperature ir
water measured when water was injected into oil reservoirs was 23.04.96. Was 4/bay2m
(4.8L/s), and the water temperature was 72AC

By the amount of mineralizatioof water from the well on the Uchkyzyl area are
derived from the deposits of the Turoniablpper Cretaceous. From the mouth of the well,
water is poured at a rate of 2.5L/s. The depth of the well is 1,050.5 m. The mineralization is
273- 298 g/L and théodine content is 20 mg/L.

We also conducted a study of some wellbore waters of various deposits. Data on the
sampling point of the water under study, mineralization, pH of the medium and iodine content
are given in Table 4. It can be seen that thal tmineralization of water varies over a wide
range and ranges from 45.1 g/L to 300.82 g/L. The highest salinity is characteristic for water
taken from the wells of the 1.2 Haudag field and well 37 of the Uchkyzyl deposit. The
smallest mineralization of ¢hwater sample is recorded in well 17 and in-sglttion wells.

The pH of the medium of the investigated waters is mainly weakly acidic.

The concentration of iodine in the studied waters also varies widely. The highest
concentration of iodine is charaastic for the Haudag field (Kattakw2) and the Uchkyzyl
deposit (well 37). The lowest iodine content observed for samples in well 1 and well 49.

Table 2 shows the combined technical and economic characteristics of the iodine
containing groundwater in tleurkhandarya region. As can be seen from the data in Tables 1,
2, 3, for the associated extraction of iodine from oil wells, the most promising in terms of
iodine content and reserves is the Kattakimwell of the Haudag field. The lorftigrm
experimentaldata obtained by us revealed that the studied groundwater in terms of iodine
content and their reserves can be used for industrial extraction of iodine.
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Table 2 Data on mineralization, pH of medium and iodine contentin the investigated
waters

) Place ofsampling Mineralization, g/L pH The if:l)\éeiz;zg&;;)l_ntent of
The Kokaidi field
1. Well 38 1429 6,7 16,4
2. Well 37 132,8 6,6 15,2
3. Well 17 125,4 6,5 17,4
The Haudag field
4, Well 49 162,4 7,0 12,1
5. "Kattakum", well-2 220,0 5,7 21,3
6. "Kattakum", well-1 240,6 5,2 11,7
The Uchkyzyl field
7. Self-ejection well 45,0 6,8 11,2
8. Well 37 300,8 5,0 20,6

Table 3. Technical and economic characteristics of iodineontaining groundwater
Surkhandarya artesian basin

- . Temperaturg Operating Reserves | Annual extraction of
Field < 3 Lo
Ad m-/day iodine, in tons
1. Haudag 72-76 420 2,2
(Kattakum Well-2)
2. Haudag (associated water: 21 64.4 0,26
3. Uchkyzyl (Well 37) 40 216,0 1,2
4. Kokaidi (associated waters 39 785,4 3,2
5. | Lialmicor (associated watey 25 201,2 0,78

It is of interest to study the form of iodine in groundwater. Knowledge of the form of
finding iodine allows developing and applying affordable cheap technological methods of
extraction of iodine from sele groundwater.

Calculation of possible extraction of iodine from waste (associated) waters of the
exploited oil field of Kruk (Kashkadarya artesian basin).

At present, the volume of waste water, after separation of the fluid from oil, is 2000
m*/day. Thee is a tendency to increase the volume of waste waters and increase the watering
of the field. It follows that the technological plant for extracting iodine will be provided with
raw water [7].

According to oil companies, it is planned to extract oilhat Kruk field until 2035,
which indicates a stable increase in the volume of associated water from year to year.

When processing 2000 3fday of associated waters and with a content of 30 mg/L
iodine and 80% recovery, 48 kg of crystalline iodine per day lmanobtained. When
organizing work 365 days a year, you can get 17.5 tons/year, and if you work 260 days a year,
you can get 12.5 tons/year of iodine. From 200@ay and 36 mg/L iodine at 80% recovery
can be obtained 57.6 kg/day, and for 365 days * 5728 tons/year with 260 working days
per year * 57.6 = 15 tons/year.

Calculations were carried out under the condition of organizing-girdéework (i.e.

24 hours a day). When creating a process unit (or several units) for iodine production, it is
n%cesary to calculate the possibility of using the entire volume of waste water (i.e. 2000
m°/day).

Hence the volume of the pool (the evaporator of the storage tank) should be calculated
at least 2000 fiday.

Thus, the conducted assessment of the forecastreesoand operational reserves of
industrial iodine waters is the scientific justification of the hydromineral resource base for the
costeffective extraction of iodine.
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INFLUENCES OF DEPRESSOR ADDITIVES ON QUALITY INDICATORS OF
DIESEL FUEL
OybekVafaev,ResearcheiZokirkhodzhaTlajihodzhaevDoctor of Technical Sciences

Abstract
The article points out the possibility of ragiug the solidification of diesel fuel by
means of depressant additives synthesized on the basis of secondary polymer waste. The
depressor effectiveness of additives has been studied depending on the ratio of their
components. It is shown that to redube freezing point of diesel fuels, the introduction of
depressant additives is considered the most effective.
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In previous work in the field of development of various depressant additives has been
researchedeictors that affect the efficiency of their action on{@mperature properties, such
as the compatibility of the depressant with diesel fuel, the magnitude of its concentration, the
temperature of introducing the depressant into fuel, the presence of aratea number of
other indicators.

From synthesized depressors by us for further experiments we define the most
effective additive is DPwhich is capable of concentration of 0,2%, reduce fuel solidification
temperature on a par with I%C depending oits hydrocarbon structure.

Frequently, diesel fuels differ from hydrocarbon composition, namely in different
batches produced diesel fuel can prevail paraffins in normal structupardffins),
isoparaffins, aromatics and others, therefore, the studiyebthydrocarbon composition and
its effect on the efficiency of the depressant additive DP3 represents of particular interest. For
this, we introduce depressant DP3 in three fuel samples with equal concentrations (table 1).

Table 1 Effect of depressor oncentration on temperatureFuel congealingA C

Fuel Concentration of a depressor, %

0 0,05 0,1 0,2
sample 1 -14 -23 -25 - 26
sample 2 -11 -25 - 27
sample 3 -7 -7 -9 -9

As table 1 shows there is various efficiency of a depressor dadifisation
temperature of fuel. It can be illustrated, from our point of view, with various hydrocarbon
composition of fuel (table 2).

Table 2 Hydrocarbon composition of test samples dbiesel fuels, %

Group structure Diesel fuel

P sample 1 sample 2 sample 3
N paraffin 25 30 40
Hstig 12 15,5 19,5
Histg 7 8 13
HigHos 6 6,5 7,5
Isoparaffin 47 49 30
aromatic hydrocarbons, from the| 10 10 8
monocyclic 5 5,8 5,8
Naphthenes 14 9,5 12
Unsaturatedhydrocarbons 4 1,5 10

As can be seen from Table 2, the samplediedel fuels 1 and 2 differ significantly
from sample 3 in their group hydrocarbon composition. The obtained data on the dependence
of the efficiency of the depressant on the hydrocarbon composition of the fuel are in good
agreement with the literature soas, from which it follows that in the general case the
hydrocarbons can be arranged in the following series in descending susceptibility to
depressors:

n - paraffins> aromatic hydrocarborn isoparaffins and naphthenes

The good susceptibility of-pardfins to depressors is due to the mechanism of action
of these additives, which interact with crystallizing paraffins. Howeveparaffins
themselves have high pour points, their presence sharply worsens thenlperature
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properties of fuels. At optimurooncentrations of4paraffins in fuel, the effect of depressors
Is most displayed.

Of aromatic hydrocarbons, those that contain side paraffin chains are more
susceptible. With an increase in the number of rings and a decrease in the length of the side
chans, decreases susceptibility to depressors [2].

It is known from the literature that in a number of cases the presence of depressant
additives can negatively affect certain indicators of fuel quality. So, when 0.2% GRSES
additive is introduced, theoefficient of filterability of summer grade fuel rises to 30, then
decreases slightly when stored, but still remains high enough relative to the normalized value
equal to 3, and makes upb4 An increase in the filterability coefficient is also observeth wi
the Keroflux5486 depressor. While testing the DP3 depressant synthesized by us, its
insignificant effect was established, in comparison with the known analogues, for this index.

30 T 5

N
o
1

coefficient
fiterability

=
o
1

0 } } } |
0 0,05 01 0,15 0,2
concentration, masses. %
— Keroflux-5486 -—--VES-238  ----- DP3

Fig. The effect of the additive concentratia on the diesel fuel filterability coefficient
Introduction 0.2% of the additive WEZ38 affects the increase in the indicator "actual
resin” [3].
Tests to determine the effect of the developed additiveddRhe initial indicators of
diesel fuel were arried out in accordance with State Standard 382 on fuel sample 2
(Table 3). During the study used depressant additive with a concentration equal to 0.2%.

Table 3. Effect of depressor on quality indicatorsDiesel fuel
Actual for fuel

Normalized in Actual for fuel

Nameof anindicator accordance with SS _before . from 0,2% of a
introduction of a
30582 depressor
depressor
Cetanenumber,
not less 45 47 47

Fractional structure:
50% are overtaken at a temperatde, not

280 265 265
above
96% are overtaken at amperature (the en
of distillation), “C, not above 360 342 342
Kinematic viscosity at 26C, mm2 /s, (sSt)| 3,0-6,0 4,2 4,2

109



I INDUSTRY AND PRODUCTION

The flash temperature for diesels of geng

purpose determined in the closed crucik

°C, not below 40 52 52
Mass fraction of sulfur, %, no more 0,20 0,17 0,17
Mass fraction of sour sulfur, %, no more | 0,01 lack

Contentof hydrogensulfide lack

Test on a copper plate stand

Content of watesoluble acids and alkalis | lack

Concentration of the actutars, mg on 100

cn?’ of fuel, no more 40 3 3
Acidity, mg the GAME on 100 cm3 of fue

no more 5 1,26 1,26
lodic number, of iodine on 100 g of fuel,

more 6 0,5 0,5
Ash-content, %, nanore 0,01 lack

cocking behavior of the 10% residue, %,

more 0,20 0,028 0,028
Filterability coefficient, nomore 3 1,5 1,5
Density at 20 0C, kg/m3, no more 860 810 810

From Table 3 it can be seen that the introduction of the additive DP3 in diesel fuel
does not affect the coefficient of filterabilityye content of actual resins and other indicators.

Thus, the conducted studies have shown that the effectiveness of the addiive DP
largely depends on the hydrocarbon composition of the fuel and does not worsen its quality
indicators. Taking into accourthe depressor efficiency and climatic conditions of the
Republic of Uzbekistan, the developed additive, with the rational selection of the hydrocarbon
composition of the summer grade of diesel fuel, can be used to improve -tsnhperature
properties dring the operation of automotive equipment in the winter.
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METHOD OF IMPROVING HYGIENIC PROPERTIES OF FORM STABLE
KNITTED FABRICS
Gulfiya Guliaeva ResearcheMirabzal Mukimov, Doctor of TechnicaBciences

Abstract
With the purpose of improving hygienic properties of shape stabe knitted fabrics the
possibility of using of cotton thread with lycra thread éast polyester thread in knitting of
plain, 1+1 rib and interlock stitches was researched. It has been established that using cotton
yarn with a small addition of lycra thread in the production of knitted fabrics of plain, rib 1 +
1 and an interlock stitclsecan achieve a combination of high form stability (like knitwear
made from synthetic yarn), good hygienic properties, and a reduction in the cost of knitwear.
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The use of such technology contributes to the increase in the share of processing local raw
mateials in quality products
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In recent years, the textile industry has provided high growds rat particular, the
production of textiles increased 4dd, exports increased-#ld, and the share of finished
products in the production structure increased significantly. By deep processing of cotton
fiber it is possible to achieve significant uéis in the development of the textile industry.
Within the framework of the program for the further development of the textile and apparel
knitting industry for 20172021, it is planned to implement 140 projects involving
investments of over 2.2 billion®A dollars [1].

The potential of the knitting industry has ample opportunities to implement measures
in accordance with the Strategy of Action for the five priority development directions of the
Republic of Uzbekistan [2] the production of imporsubstititing and exporbriented high
quality products through the deep processing of local raw materials, the creation of new jobs,
and the production of fundamentally new types of products.

In conditions of actively developing integration of science and pramyctvhen
scientific developments are aimed for improving the quality of products and increasing
production efficiency, development of new types of knitwear with high consumer properties
and ways of their production, capable of introduction to knittingdgcton enterprises
without additional costs and reconstruction of the existing equipment. The results of the
analysis of the assortment of enterprises showed that the assortment of knitwear, especially
for demiseasonal purposes, is very limited.

To makeouterwear (cardigan, coat, etc.), knitwear must have a set of certain quality
characteristics, and first of allform stability. In addition, the mandatory quality indicators
for knitted fabrics intended for outerwear are surface density, load, abrasistamce and
appearance.

The main role in form stability of knitted fabrics, as the most important property
affecting the conditions for nesting, sewing and using knitwear, is the kind of stitch and the
fibrous composition of the used yarn. At the sameetian important task is to increase the
form stability of knitwear without increasing its material capacity.

The most popular are such ways of increasing the form stability of knitted fabrics,
such as the inclusion of press, jacquard, incomplete and etliehes elements in the
knitwear structure; inclusion of additional yarn in the structure of knitwear; application of
synthetic raw materials.

The purpose of the research work is to develop structures and methods for producing
knitted fabrics for the mduction of knitwear with high quality characteristics mainly from
local raw materials.
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Due to their hygienic properties, knitwear from natural fibers are increasingly in
demand, but knitwear from synthetic threads are more-ftaile and durable when wor
Although the hygienic properties of synthetic knitwear are significantly worse than those of
natural yarn. Specific requirements for textile materials, conditioned by specific climatic
conditions, make the high hygienic properties of cotton irreplaegatrd lightness and
beauty contribute to the constant demand for textile products from it. Clothing made from
synthetic is not suitable for children's range, for people suffering from allergies or skin
diseases. Even in mixed yarn, the share of synthib8cs is at least 15%, and most often it
reaches 50%.

The basic requirements of medical scientists for rational hygienic clothes are softness,
flexibility, hygroscopicity, hydrophilicity, skin protection from mechanical influenees
friction and irritation. The products should absorb water vapor well, provide high air
permeability [34].

Cotton products are very comfortable, soft and usable. Knitwear from cotton yarn has
good hygiene, hygroscopicity and price appeal for a wide range of consumers. Yamy is v
well dyed, so it possible to achieve bright colors of fabrics.

In work [5] the application in a ground of plush jersey of a cotton yarn with a lycra
thread instead of a polyester thread is considered. One of the most common knitted stitches,
used in tle production of knitwear are the plane, the rib and the interlock stitches.

In order to increase the form stability of knitwear, keeping its hygienic properties,
researching the possibility of using cotton yarn with lycra thread instead of syntheti¢nyarns
the production of knitwear the knitted fabrics of plane, the rib and the interlock stitches of
synthetic polyester yarn, cotton yarn and cotton yarn with the addition of lycra yarn were
produced.

It is known that lycra thread has unsurpassed elastigepies. Although the lycra
thread has been known since 1959, it has usually been used for high elastic clothes and details
in sports and medicine. The advantage of using lycra yarn instead of synthetic threads, like
polyester, is that the lycra threadvesry thin and its content in knitwear does not exceed 5%.

In addition, when using lycra with cotton yarn due to the characteristics of the cotton
structure, the lycra thread is drowned in cotton yarn, and does not appear on the surface of the
finished fabic. This means that the synthetic lycra thread will not come into contact with the
body when it is worn.

Experimental samples were knitted on the PROZ42 (Italy) flatknitting automat
machine of class 14. As the raw materials were used polyester yi#inns hmear density of
16.7 tex4 (300 degir x 2) , cotton yarns with a |inear
with a |inear density of 20 tex n 3 with the

I-1ll variants are produced by plane stitcbne of the most common single stitch in
knitted fabric production. TheMariant is knitted of cotton yarn with a linear density of 20 tex
~ 3, -vtalme alnt i s knitted of polyest er-vayaatr n wi t
is knitted of cotton yarn with a linear density of 20te= 3 t oget her wi th a
linear density of 7. 8 tex.

IV-VI variants are knitted by rib stitchthe most common double stitch in knitwear

producti on. The |1V variant is knitted-of <cot
varimt 1 s knitted of polyester yarn with a |in
of cotton yarn with a |inear density of 20

density of 7.8 tex.

VII-IX variants are knitted by stitch, imitagninterlock, which is also very widely
used in knitting production. In this case, the-Vériant is knitted of cotton yarn with a linear
density of 2 0variargis knited 8f polyesteeyarvwith & linear density of 33
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tex n Raianthesl Xnitted of cotton yarn with
yarn with a linear density of 7.8 tex.

Technological parameters and physicechanical properties of researched knitted
fabrics are determined by experimental methods in theedited certification laboratory at
TITLI "CENTEX UZ", the results of measurements are given in Table 1.

On the basis of the analysis of technological parameters, it should be noted that the
loop pitch in samples knitted from polyester yarn and cotton lyasnsimilar values, and in
samples knitted of cotton yarn with lycra thread the loop pitch decreases, and consequently
the horizontally stitch density increases. The vertical density also increases in samples with a
lycra thread. Thus, it can be arguedsttthe inclusion of lycra yarn in knitwear, independently
of the type of stitch, leads to an increase in the density of knitted fabric.

The increase in the horizontally density of knitwear in samples knitted of cotton yarn
with the addition of lycra threadompared to the samples produced from cotton yarn
amounted to 48% for the plain stitch, 16% for the rib stitch, 22% for the interlock. Compared
to samples produced from polyester yarn for plain stitch 53%, for the rib stitch 12%, for
interlock 15%.

An increase in the density of knitwear leads to an increase in its surface density and
thickness.

In the knitted fabric of a single stitch, the surface density of a sample knitted of cotton
yarn with addition of a lycra yarn is larger than that of samples faitorcand polyester, and
in the jersey of double stitch, the surface density of a samples knitted of cotton yarn with the
addition of a lycra thread is more than of samples from cotton, but less than of samples
knitted from polyester yarn.

Table 1 Techndogical parameters and physicaimechanical properties of knitted fabrics

- 3 Breakin Max Ireversible | Reversible | o . oo
8 = 9 | strain% deformation| deformatio g,
© | Load N %
RS " % n,%
8 E 2 >
c E n B =
» ElE| 2|8 3 3 3 3
- b [} b () — Q — () = (]
2 | E |2 |- |2|3|s|/3|38|238|s|3|%8|3|ts
& @ - @ o B o = o s o s o s o s
S\ |2 a3 |8 |=S|8|8|8|8|8|8|8|8|8]|¢
@ D I s| S| &8 ||| &8 ||| &]|s|s
3 g3 |5 |-|&8| £ £|£]|£|£|£ £ £ ¢£)8
3 5 = G = S > | > | > | > | > > > > > | >
> n = > < < 3] 3] ) 53] ) [ [ 9] ) 9]
Plain
1 241 | 0,8 | 301 | 187 |23,8(239 | 123 |56 |138 |32 |38 |68 |62 |133|73
2 320 | 0,76 | 421 | 171 | 280 | 426 | 267 |75 |93 |33 |27 7 73 |-3,3 |69
3 365 | 1,15|317 |51 | 267|369 |214 | 122 | 182 |16 |18 |84 |82 |7,7 |8
Rib
4 394 | 1,43|275 | 123 | 358|673 | 253 |88 |313 |38 |25 |62 |75 |153]|-6,7
5 496 | 1,4 | 354 | 131 | 542 | 917 | 470 | 79 189 | 6 15 94 85 |4 -2
6 423 |15 | 282 |56 |428 | 729 | 361 | 168 | 304 | 8 14 |92 |8 |62 |13
Interlock
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7 509 | 1,45|351 | 92,1| 330|610 | 348 | 74 192 | 33 | 33 67 67 17 | -2,7
8 603 | 1,5 | 402 | 105 | 57,1 | 1006 | 618 | 99 197 |11 | 24 | 89 76 | -13 109
9 582 | 1,85| 314 | 52 536 | 824 | 509 | 205 | 224 | 10 | 13 90 |87 |74 |6

An increase in the thickness is observed in all kinds of researched knitted fabric's
samples containing a lycra thread. For plain, the tlask of the sample containing the lycra
thread (lIl variant) was on 51% higher than that of the sample knitted from polyester yarn (ll
variant), and on 43% than the of sample knitted from cotton yarn (I variant).

In the rib stitch samples, the thicknesstlué sample containing the lycra thread (VI
variant) on 7% higher than that of the sample produced from polyester yarn (V variant), and
on 5% than the sample knitted from cotton yarn (IV variant).

For the stitch immigrates the interlock, the thicknessefsample containing the lycra
thread (variant 1X) was higher on 23% than for the sample knitted from polyester yarn (VIII
variant), and on 27% than for the sample knitted from cotton yarn (VII variant).

Considering a knitted fabric as a thwdienensionalstructure, i.e. taking into account
the surface density and the thickness of the knitted fabric, by the volume density it can be
most fully concluded about the material capacity of knitwear.

The volume density of knitted fabrics containing a lycra threadrger than that of
samples from cotton yarn and is smaller than that of samples from polyester yarn. The change
in the material consumption, depending on the raw material type, is shown on Fig. 1.

ey
%]
o

Fig. 1. Histogram of the change in the material casumption of knitted fabrics

In samples of plain, the volume density of the Il variant is greater than in the | variant
on 4.8%, and is less than in the second variant on 32.6%.

For the rib stitch, the volume density of the VI variant is greater thdreiiM variant
on 2.3%, and less than in the V variant on 25.6%.

In interlock stitch, the volume density of the IX variant is greater than in the VII
variant on 1.14% and less, than in the 8 variant by 27.8%.

From the analysis of the volume density of thenples, it can be concluded that the
material capacity of knitted fabrics produced from cotton yarn with the addition of up to 5%
lycra thread increases on 1:48% compared to knitted fabrics produced from cotton yarn
and decreases on 2538.6% comparetb knitted fabrics produced from polyester yarn.
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The main physical and mechanical properties of knitted fabrics are the characteristics
that determine their scope of use. The investigated samples of knitted fabrics are designed for
making outerwear. Thei@e, the most important are such properties as air permeability,
strength and form stability. The forstability of knitted fabrics is characterized by strain, a
reversible deformation and shrinkage.

As it known, evaluating clothes from the hygienic padh view, air permeability of
textile materials is very important, since it causes air ventilation under the clothes and largely
determines the heahielding properties of the material.

Outer knitwear should have sufficient hashielding properties, i.etheir air
permeability should not be high. The norm for knitted fabrics intended for outerwear
produced on a flat knitting machine is-@0 cn? / (cnfl. s ) . It can be seen
the inclusion of lycra thread in the knitwear significantlguees its air permeability due to
the increase its the thickness and density.

The index of abrasion resistance characterizes the stability of knitted fabrics to
external mechanical action with surrounding objects. It is estimated that during the day a
peron does up to 30 thousand steps. At the same time, he touches clothes with surrounding
objects and clothes. The durability of knitted fabrics is strongly influenced by the strength of
fiber fixation in the structure of the material, depending on the leafjithe fibers, the
thickness and twist of the yarn, the stitch type, the density of the yarns, the length of the yarn
in the loop, and the nature of the treatments that the materials undergo in the finishing
operations. In knitwear, the rupture of therydrom abrasion leads to the descent of the
loops, as a result of which the knitting of knitted fabrics is destroyed. Evaluation of the
resistance of knitted fabrics to abrasion is usually determined by the number of cycles of the
device before wiping theest specimen.

The indicators of abrasion resistance of knitted fabrics fluctuate within very wide
limits, depending on the type of yarn, stitch, density, etc. The abrasion resistance of the
researched samples corresponds to the norms of abrasion oesidt&nitted fabrics for
outerwear [6]. The most resistant to abrasion were samples, produced from polyester yarn.
However, samples obtained from cotton yarn with lycra have vafiedrasion resistance
that are close to polyester samples.

Breaking charat er i sti cs ar e i mportant indicato
assessment of knitted fabrics, and included in standards and specifications for knitted fabrics.
Breaking load of all samples of knitted fabrics in accordance with the norms of [7].

The stram of knitted fabrics containing lycra is greater than that of samples made from
cotton yarn and polyester.

Another important indicator of the quality of knitted fabrics is the ability of a knitted
fabric (clothes) to restore its original size and shaper aftearing it. According to [8]
Irreversible deformation of knitted fabric intended for outerwear should not exce2@Pd5
The share of reversible deformation of knitwear containing a lycra thread was in the range of
82-9 2 %, R t hey tmeach high tratee of the praportrore oh eewersible
deformation shows to the ability of knitwear to take the original dimensions after stretching
quickly. Consequently, clothes made from these fabrics also will quickly restore the original
shape after wenng.
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Fig. 2. Histogram of the form stability of knitted fabrics

Shrinkage and elastic properties of the knitted fabric should be taken into account
when designing knitwear. Changing the linear dimensions after wet processing (shrinkage or
draw) must comly with [9]. For knitwear produced from cotton yarn in a flat knitting
machine, shrinkage rates aré8% by the course,-80% by the wale, and draw rates of no
more than 5%. The analysis of the shrinkage parameters of the tested knitwear samples shows
tha the samples produced from cotton yarn with lycra thread meet the standards established
by GOST. It can be noted that after vietat treatment, these samples did not stretch, which is
typical for cotton cloths.

Thus, it has been established that usingoocoyarn with a small addition of lycra
thread in the production of knitted fabrics of plain, rib 1 + 1 and an interlock stitches can
achieve a combination of high form stability (like knitwear made from synthetic yarn), good
hygienic properties, and a rgetion in the cost of knitwear. The use of such technology
contributes to the increase in the share of processing local raw materials in quality products.
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PROBLEMS OF DISTRIBUTED ENERGY SYSTEMS FUNCTIONING WITH
POWER PLANTS BASED ON RES
Ivan IshchenkoResearcheiTatyana Shestopalov@hD;Alexey Vaskov,PhD
(Russia)

Abstract

Appearance of a large number of the generating plants in decentralized power supply
system radically changes their mode gmaeters. In some cases, appearance of distributed
generation in power grid is associated with interconnection of disconnected small systems that
provide energy to individual villages. It leads to formation of integrated elements for rational
usage of resaue base. In other cases, generating plants based on renewable energy sources
(RES) are actively introduced into isolated systems. All this leads to the formation of power
systems with distributed generation objects that determines new requirements for the
construction and management of such local systems.
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Current state of energy systems

Electric power industry is one of the main ohes of the Russian economy. It
provides demand of electricity and heat for population and the national economy, and exports
electricity to the CIS and foreign countries. The sustainable development and reliable
functioning of this industry are importanadtors of its development that define energy
security of the country.

The unified energy system (EEC) of Russia consists of 69 regional power systems,
that, in turn, forms 7 interconnected power systems: East, Siberia, Urals, Central Volga,
South, Centerrad Northwest. All power systems are connected by intersysteravbltige
transmission lines, which ensure their parallel operation. However, there are also a number of
areas without connection to EEC. Power supply of consumers of these regions carried out
isolatedly.

Most of the territory of our country, especially the remote areas of the Far North, the
Far East and Eastern Siberia, where about 20% of the population lives, does not have a
centralized power supply, as well as a technical opportunity taveede Production of
electricity in these regions is mostly carried out by autonomoupigas), gagurbine and
diesel power stations. Transmission lines of 35 kV and below present power grid
communication in these areas.

Power supply of consumers ofagpely populated areas carried out generally based on
generating plants (GP) with the drive from internal combustion engines. The cost of 1 kWh of
electricity produced by this GP that operating on imported liquid fuel is extremely expensive.
It is coming fom difficult conditions for the delivery of fuel to power plants. This feature
determines the main problems of isolated networks that connected to high cost of electricity,

117



I INDUSTRY AND PRODUCTION _

necessity of an annual import of expensive diesel fuel, stocking of significzerves of
petroleum products, etc. There are also many problems caused by operation of diesel power
plants in hardly accessible areas.

Main objectives of local power systems modernization are determined by concept of

energy complex's development and impngvof energy efficiency of decentralized systems.
It is possible to carry to such objectives: ensuring the reliability of energy supply to
consumers of electricity, aimed at improving the quality of life of the population, increasing
of efficiency of usiig fuel and energy resources in isolated areas and providing favorable
conditions for transition of economy of these regions on the way maximum energy saving.

Achievement of the specified purposes requires the solution of the following tasks:

- developmentof effective measures of power supply systems' development and
optimization of generating equipment;

- joint production of electric and thermal energy by power plants;

- effective usage of fuel and energy resources of the region taking into account
envirommental requirements;

- maintaining the required level of electric power quality;

- ensuring of operating parameters of the basic electrotechnical and generating
equipment in admissible limits [1].

Schemes and programs of perspective development for théemeyears (SIPR) are
compiling for designation of specific goals for electric power industry development of each of
the regions. The main held events directed on the solution of the tasks set above are reflecting
in these documents.

Besides, the curremondition of power industry of regions working in isolation from
the energy system imposes certain restrictions on the level of economic development and the
quality of life of the population of these territories. Therefore, for these regions, the question
of finding new sources of energy is very relevant. Such resources of power generation could
become the renewable energy resources (RER).

Introduction of power plants based on RES

Still quite recently in Russia, a little attention paid to questions of raplewpower
energy development. First, it connected to the fact that our country has huge reserves of
minerals, which used for energy production at traditional power plants. In recent years, the
situation began to change. It connected with a number of réactohich include the
introduction of more strict ecological requirements to electricity generation process,
improvement of social standard of living, increase of efficiency of power supply systems and
policy of transition to lowcarbon power.

Russiapossesses considerable reserves of renewable energy resources. For example,
there is significant amount of wind power potential that typical for the coastline of the North
of the European part of the country. For these areas, value of averagerlongnd speed at
the height of 10 m from Earth makes from 3 to 8 m/s. Value of power density of a wind flow
from 500 to 1500 W/frespectively. In addition, the change of annual average wind speed is
insignificant year by year and characterized by variatiorfficant within 5-8%. For such
regions, the most perspective is the introduction of wind power plants into existing isolated
systems [2].

However, there are a number of the factors interfering introduction in the
decentralized systems of the generatingaifetions based on RES. One of such factors is
time-varying of energy production by power installations due to constant changing of
environment.

Another of no small importance obstacle to the implementation of renewable energy in
the energy sector is th&ructure of existing power supply systems. The main part of the
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electric power generated centrally at power plants that forced to supply energyuseesd

with a predetermined precise load schedule. In such system, it will be difficult to maintain
normd operation of large number of distributed energy sources according to the general load
schedule, including power plants based on RES.

Despite the fact that sources of distributed generation can provide a covering of an
essential share of energy consumptio system, in the absence of an appropriate system for
managing the operation of the power grid, distributed generators would not replace existing
traditional power plants. Therefore, the latter will continue to ensure the performance of some
system seliges (provision reserves of power, frequency and voltage regulation, etc.) required
to maintain the reliability of power supply.

However, at the same time, the creation of distributed generation systems along with
power consumption management systems dtusers will allow to take part of the system
services, reducing the role of traditional power plants. In addition, this measure will help to
ensure more efficient transmission and distribution of electricity.

Isolated systems operation with the distributd generation

Appearance of a large number of the generating plants in the isolated electric networks
radically changes their structural and regime properties. Passive networks turn into electrical
power systems. It leads to necessity of maintenance oflitytasii generators parallel
operation modes and regulations of the modes based on the decentralized management.
Ensuring reliable work of distributed generation objects in electrical power systems will
require study number of technical solutions considgfieatures of lowpower generators
operation and functioning of distribution networks.

Gaspiston and diesel power plants demand special operating conditions at low values
of loading. For example, diesel power plant can normally function during the ecaisiel
period during the work on loading more than 40% of rated power. The installation allows
sever al hoursé operation daily due to | oadi
the diesel generator with loading less than 20% prohibited.

Considerirg of admissible speed of dumping and a set of loading is another important
point of developing schemes of power supply systems with distributed generation object due
to work in the autonomous mode. Sharp changes of active power of loading can lead to
shutdwn of generators by technology protections. Feature of internal combustion engines as
GU drives is bigger delay of growth of mechanical power at intermittent increase in electric
loading than at other drives. It limits sharp changes of electric loadimgdependently
working generators with internal combustion engines.

Besides, because of combining of several isolated power supply systems, we receive a
power supply system with several generating installations, allocated in different parts of
network. Brads and properties of generators often do not match in case of different
characteristics of initial systems. Thus, according to requirements of GOST, generating plants
have to ensure long steady parallel functioning between generators of one series and
gererators of different series at a limit ratio of capacities from 1:3 to 3:1 [3].

Introduction of power plants based on RES to operation also introduces certain
requirements to the principles of management of a power supply system. Increase of RES
share leasl to grow of the traditional generating capacities loading for balancing of system,
and, therefore, the need for the rotating reserve increases. Thus, sudden change of energy
production by objects of generation based on RES can happen so quickly (setontss)
that there will not be time for start of other generating plants of traditional type for
substitution of generating capacities that dropped out of the work. Solution of this problem
could require new types of reserve power sources, and adjusihregquirements to dynamic
characteristics and structures of different types of generating plants in power systems [4].

119




I INDUSTRY AND PRODUCTION _

Questions of ensuring reliability, safety and quality of power supply are especially
essential for the isolated power supply system® ihbrease of the observed and managed
objects of different type generation, and increase of efficiency of response to changes of
system parameters demand development of new control systems. At the system level, it is
necessary to improve approaches to ag@ment of distribution networks, to monitoring and
exchange of information with objects of distributed generation. There is also necessary to
consider planning of the modes and developments of EES taking into account bilateral
character of overflows of ettrical energy and power, and also to solve problems of increase
of observability and controllability of the distributed power supply systems and thermal
power plants.

Still quite recently, the question of quality of the electric power was a problem only
for separate categories of the industrial enterprises which technology processes are connected
with work of microelectronics. Today, the problem of haglality power supply already
affects all consumers of the electric power that connected with univensiEmentation in
human life of computers, systems of artificial life support, the automatic equipment and other
devices that include microprocessors. According to some foreign experts, in the next 20 years
quality of power supply will become one of thgdest problems in this industry [5,6].

Proceeding from the specified problems, target priorities of power industry
development are: ensuring reliable and Fagiality power supply of consumers, including
increase of share of centralized sources and rexfuicticost of the consumed electric power.

Besides, an important issue that is necessary to be answer at introduction of generating
plants based on RES what problems are required to be solved due to application of
distributed generation objects in thasting power supply system. Objects of the distributed
generation could install for providing the following tasks:

L. reservation of power supply system of responsible consumers;

L. solution of operation problems of distributed power supply systems;

L. as atonomous sources of the electric power;

L decrease in costs of the electric power due to utilization of secondary energy
resources;

L. covering of electric power losses in distribution networks.

According to problem that should be solve by object of ibisted generation, it will
influence the scheme of connection of generating unit to power grid, its operating mode, the
production technology of electrical energy, number and power of units of object [7].

Broad involvement of consumers in process of mamage of the EES modes is
important new system factor that amplifies in process of development of the distributed
generation. Management of power supply system mode can be exercised by means of
mechanisms of Demand Response, Energy Storage Systems, tteeahbtlerogrids and in
general with development and implementation of ideology of Smart Grid, technologies that
else are at the initial stages of development [8].

Ensuring normal functioning of the power supply system considering above
mentioned requiremés require carrying out a number of technology improvements of the
existing network, and usage of additional devices. Intellectual network devices that provide its
maneuverability substantially define possibility of regulation of energy system operating
modes. Main intellectual network devices include:

L. devices of reactive power and voltage regulation that connect to networks in
parallel.

L. devices of network parameters regulation that connect to a network consecutively.

L. devices that combine functions tfe first two groups longitudinattransverse
switching devices.
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L. devices of shortircuit currents restriction.

L energy storage systems.

L. current sort converters (inverter, rectifier).

L superconducting cable transmission lif@#s

The energy storagsystem one of the most important devices used in the isolated
energy systems with objects of the distributed generation based on RES. Its application allows
to level schedules of power consumption during the different periods of daily and seasonal
electicity demand. Use of energy storage system increases overall performance of the energy
companies and quality of power supply due to compensation of insufficient flow capacity of
system elements, reactive power management, voltage regulation, reductmst of the
electric power.

Except the energy storage system, it is necessary to consider a question of creation of
maneuverable loading in power grid with generators based on RES. Maneuverable load could
be a thermal accumulation system that allow ratignade excesses of the electric power in
case of bigger energy production by RES generators than required by system. Usage of
controllable consumers in most cases will provide integral effect from its application due to
alignment of the daily schedule ofeetric loading, decrease of maneuverable power,
simplification of system of ensuring electric power quality etc.

Profitability of isolated system management is providing due to complex impact on
mode parameters. For example, voltage regulation at theroensn addition to traditional
means can be implementing by change of active or reactive energy production, operation of
energy storage systems or controllable consumers.

Conclusion

Introduction of distributed generation objects to existing decentradizery systems,
especially if it is generators based on RES, there is a number of problems that will interfere
with normal functioning of the isolated power grid. It is possible to carry the flow capacity of
transmission lines, maneuverability of the @rgtpower plants (admissible level of dumping
and a set of loading), technology restrictions of diesel power plant operation and some other
factors. All these conditions can lead to violation of steady work of the isolated energy system
and as a result toequent accidents in power grid.

For the complex resolve of questions of reliable, effective and trdrds#eoperation
of electric systems with distributed generation objects, at first it is advisable to carry out
wiring design of functioning of the ddfent generating plants. Moreover, it is necessary to
pass the analysis of complex of technical and scheme solutions of distributed generation
objects introduction to power grid. For this purpose, it is necessary to execute a number of
calculations for stdying of functioning of these systems with elements of the distributed
generation based on RES.

While carrying out calculations it is necessary to consider the following questions:

- definition of the system bottlenecks arising at association of severalteid
networks with own generating plants on the basis of DPP in one system;

- consideration of optimum introduction points of the generating plants based on RES
in power grid from the points of view of the system and optimum power production by RES
powerplants;

- definition influence of technology restrictions on joint functioning modes of
traditional power plans and stations based on renewable energy resources;

- influence of the variable schedule of energy production at RES based power plants
on steagl work of the isolated energy systems;
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- carrying out measures connected with introduction of energy storage system,
controllable consumers, devices of network parameters regulation etc. in system, caused by
ensuring quality of the electricity and reliatyilof power supply.

The solution of the given above questions will allow to create a full picture of
functioning of the distributed energy system with the generating plants based on renewable
energy resources. It also defines a number of the measuresargcir normal functioning
of system.
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INNOV ATIVE TECHNOLOGIES FOR PROCESSING OF KARAKUL PELTS AND
THEIR ECONOMI CAL EFFICIENCY
Abduholik Tangiroy PhD; Alisher AtaKurbanoy PhD; Maxmariza AbduraxmanplhD

Abstract
The article discussebéissue ofeconomical effectiveness of innovative technology in
the processing of Karakul skins is grounded.

¢ dzdzsyOydw
O5teOS AL Isjtedd&zOtedzd yYkykte yYO2L0 dh &OhHO
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O dzdztsls Oy dw
[Bisidzse Odzdz’ 1 CtodzsdBd Yj COW 1 WWjClkdoe detsimlss
fjtejteOBslsSd COBOCEAd MSdr "N CktsS.

Desertpasture stockaising (shep breeding, goat breeding, camel breeding, horse
breeding, cattle breeding) are main branch of agriculture that occupy 20,6 million hectares of
landed recourses of Uzbekistan. Degasture stockaising have an important role for
ensuring requirementsfo desert 6s population i n foodstuf
Desert pastures regions are main feeding base for-sdikg especially for sheep breeding.

At present time more then 15459,9 thousand heads (83,8 %) sheep and goats are breed in
peasanfarms. 11134,2 thousand hectares of pastures for agricultural enterprises and 1407,5
thousand for farmer farms are attached. In spite of that peasant farms are produced main part
of stockraising products they have not a separate pastures. Producingeof pasture
products are carries out in peasant, cooperative, farmer farms. Main part of agricultural
ani mal s, 93,6 % of <cattl eds, 78,8 % pigs, 8¢
[3]. At the last four years amount of sheep and goats isedean 20,9 % and it is rich
18438,9 thousand heads. 15459,9 thousand heads (83,8 %) of sheep in peasant farms, 1336,6
heads (7,2 %) in farmers farms and 1642,4 thousand heads (8,9 %) in agricultural enterprises
are raised. These data are shown that peasafi ar ms occupy el der p |
agricultural sector. From general amount of
95,6 % of milk, 85,7 of wool, 78,4 % of karakul pelts, 55,1 % of eggs are produced in peasant
farms. 2,7 % of meet, 6,2 & wool, 16,7 % of karakul pelts that are produced in our country
belong to share of cooperative farms. Producing share of cooperative farms are 2,7 % of meet,
6,2 % of wool, 16,7 % of karakul pelts from agricultural products that produced in our
country. Desertpasture stockaising of Uzbekistan have an important role in ensuring of
requirements of deserts population for foodstuff and industry for row materials thus this is
mainly base for working out row materials. From long time before karakul sh&epgions

of our Republic and in Karakalpakistan Republic are breed. Last year from general 1061307
piece karakul pelts peasant farms 831838 pieces, agricultural enterprises 176848 pieces,
farmer farms 52621 pieces are produced or their share are cormguusedingly 78,4 %,

16,7% and 5,0 %.

From 859322 pieces or 81 % of karakul pelts that produced in our country share of
Bukhara region 37,6 %, Navoiy region 25,0 %, and Kashkadaruy region 18,4 % are
composed.

In according with that there is not possiiels and modern technologies for processing
of karakul pelts that produced in our country and there are not appropriate technologies for
producing marketable, exportable and smartness neadie fee clothes, therefore technology
of elaboration of karakylelts with primary conservation are finished.

ABukhara kar ak-stdclkocompany is oun goungry thabbiefaré has deal
with processing of karakul pelts, this enterprise 1073,1 thousand pieces in 1991, and 168,1
thousand pieces karakul pelts2@01was processed.

This factory outright finished his activity because enterprise not respond modern
requirements at present time. At present time several dozen small enterprises have deal with
processing karakul pelts and producing reathde exportablgoroducts where they use
outdated technologies and tools. Analyze activity of small enterprises was shown that they are
sold of processed karakul pelt for prizell2 dol | ars for one piece,
enterprise was sold for the prizel8 dollas in 2000 year. Processed pelts bring in1L&
once more income and if prepared to reathde in 3,0 once more income in comparison
with selling of primary not processed karakul pelts.
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Tablel
Expenses and income in iFeeggdgoasfltomkaralulpeltat er pri se for preparin
O/n Indexes Names of goods
Goods that prepared from black karakul pelts Jacket that Coat that
Coat by Coat by the | Jacket Man 6 s | Cap Cap prepared from sul prepared from
the name | name costu Jirinow- colored karakul | grey colored
Al rao|ASpgd n me skiy pelts karakul pelts
1. Amount of karakul pelts that spread for good, | 25 27 9 18 2 2 13 22
pieces
2. Expenses that spread for preparing good for | 950 997 329 668 80 80 585 1980
karakul, thousand sum
3. Expenses that sprédor processing of karakul | 250 270 90 180 20 20 195 220
pelts for preparing good, thousand sum
4, Other expensegax and other paymentabor 150 162 75 108 30 30 420 132
expensesmaterials buttons cetipton threads
electro energyothery, thousand sum
5. General expenses for preparing goods, thousa| 1350 1429 494 956 130 130 1200 2332
sum
6. Amount of goods that sold, pieces 120 40 11 10 55 45 21 32
7. Price for one piece good, thousand sum 2950 3510 595 3133,6 192 192 4500 4500
8. Gain whic received from sell of goods, 354000 140400 6545 31336 10560 8640 94500 144000
thousand sum
9. Received income, thousand sum 192000 83240 1111 21776 3410 2790 69300 69376
10. Profitableness, % 118,5 145,6 20,4 127,8 47,7 47,7 275,0 93,0
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We can see &im this analyzed data, that ensuring of perspective development of desert
pasture stockaising enterprises connected with formation of modern processing system for
producing of cattldreeding products, formation both cooperation and integrat@dso
working out economical mechanisms between them that appropriate to market requirements
and inculcate them to producing [2].

It is necessary integration scientific elaborations, effective technologies with
agricultural production in order to improve pration of animals.

Successful realization of selection programs mdependent from health of animals.
However there is lack of control on relation of leading selection attributes with important
immune biological, morphological and physiological signs. lRement of branch in
acceptable methods for compleonitoring of health become more necessary, because level
of production and reproduction function of animals on much dependent from condition of
health and resistance. Damage from reduce of resistanceused in results of increase of
deceases, death rate, expenses on conduct tregirophiylactic activities, reduce of
productivity and qualityof products, anticipatory calling of animals. The question of
resistance has an essenaatuality in coloed karakul sheep breeding, which has deal with
homogenous breeding for production more quality and marketable karakul pelts. It is known
that selection on depigmentation of hair lead to reduce viability of animals. Elaboration
complex approacho seledabn of pureline animals with good health and high productive
potential have an interest for forming lines and familbsch steady to deceases and adverse
factors of environment.

During research of activity of single businessman Nuriddin Itjonov thes v Turtkul
sity of Karakapkistan Republic, Sh. Rashidov str., 31 we determined that he bu280180
pieces karakul pelts from market and processed them with outdated methods also he has deal
with preparing and selling of fee caps.

Enterpri semmoinRFédeatf doltiaded in Bukhara is o]
applied improving technologies for processing of karakul pelts. The share of main means of
this enterprise is 321254,7 sum, there are special room for air conditioning and cleaning,
storage, pocessing of karakul pelts and sew workshop also warehouse for prepared goods.
This enterprise has ability for processing of 10000 pieces of karakul pelts. There are 5
peopledbs works in this factory. l ncul cating
materials and preparing goods have given possibility for increase producing efficiency on 8
10 once. From 585 % of karakul pelts that processed in this enterprise more then 20 species
mandés and womandés cl othes and 1Karaksl peicin es of
inside and outside markets are sold.

Prepared goods and processed karakul pelts in several countries such Russia, USA,
China, Azerbaijan are exported. Average selling price of one piece processed karakul pelt that
exported in other counes is 11,0 dollars, however one piece of Afghan grey karakul pelts
for 20,0 dollars are sold. We can see that price of Afghan karakul pelts higher almost on 2
once in expense of better quality. Thus, it is need to radical improving of pedigree and
selecton activities in Uzbek karakul sheep breeding, otherwise karakul pelts cannot sustain
world market competition and meet demand. In according to conducted reviei0300
single businessman, physical persons and small enterprises have deal with prodessing o
karakul pelts in Bukhara region. They are processed ZB® thousand karakul pelts by
outdate technologies.

I nformation about expenses that AFee Fash
made goods from karakul pelts and income that factorywedalue to selling of those in
table 1 are presented. For instance, 25 pieces of karakul pelts was used for preparing of coat
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by

250,0 thousand sum for processing of karakul pelts and 150,0 thousand sum for sew of

the name of nlrao a

karakul coat was spend.
For preparing readynade goods 70,4 % of expenses for row materials, 18,5 % for
processing of kakal pelts, 11,1 % for labor and material expenses was spend.

s el

Enterprise received 354000,0 thousand sum of gain and 192000,0 sum income due to

l i ng of 120 pieces

composed.
18 pieces of kakul pelts, that compose 668,0 thousand sum was spend for preparing
processing
108,0 thousand sum or general expenses share accordingly 69,9 %, 18,8 % and 11,3 % was
composed.
Facbry received 31336,0 thousand sum gain and 21776,0 thousand sum income from

l ing 10 pieces of manos

manos cost ume.

s el

275 % was composed.
Information regarding economical efficiency of use karakul pelts for preparing-ready
made goods in AFee Fas [
We can see from table 2 that enterprise spent average 38,0 thousand sum fa buy on
piece of black karakul pelt and they could sold one piece of karakul pelt by average price
118, 0 thousand sum or
They received average 64,0 thousand sum income from one piece of karakul pelt in
resulting prepare readyade good and this profitableness 118,5 % was composed.

One piece grey karakul pelt that used for readyle good on 2,3 once and one piece

nd pri

coat s

Expenses for

hi ono

on 3,1

ce of

by t

costumes,
Profitableness of coat that prepared from gray karakul pelts 93,0 % and from sur katakul pel

t his

coat
that expensed for preparing of karakolat 1350,0 thousand sum are composed, from them

h e name

enterprise

once

price

of sur karakul pelt on 7,7 once were sold higher in comparison with buying price.
Preparingreadymade good took opportunity for receive income 98,5 thousand sum
from one piece grey karakul pelt and 253,8 thousand sum income from sur karakul pelt,
profitableness 93,3 % and 275,0 % accordingly was composed.

Table-2. Economic efficiency use karakll pelts for preparingready-ma de goods
Fashiond enterprise
O/n Name of goods
Indexes Coat by the | Coat Jacket
name @l
1. Expenses that for one piece karakul pelt was spenc
thousand sum 54 106 92,3
From them: buy of karakul pelts 38 90 45
Processing and painting 10 10 15
Other expenses 6 6 32,3
2. Price of one piece karakul pelt that used for prepare
readymade goods, thousand sum 118 204,5 346,1
3. Income from one piece karakul pelt that used for
prepare coatbythenarfiel r a0, t hous g64 98,5 253,8
4. Profitableness, % 118,5 93,3 275,0

*23,1 thousand sum for special wool was spent
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We can do conclusion from mentioned above data analyses that enhance of- social
economical development in desert regions of ountotelated with formation of system for
processing of desepiasture stockaising products and producing reamade goods in farms
conditions [1].

It is necessary integration scientific elaborations, effective technologies with agricultural
productionin order to improve production of animals.

Successful realization of selection programs mugpendent from health of animals.
However there is lack of control on relation of leading selection attributes with important
immune biological, morphological dnphysiological signs. Requirement of branch in
acceptable methods for compleonitoring of health become more necessary, because level
of production and reproduction function of animals on much dependent from condition of
health and resistance. Damagenirreduce of resistance is occurred in results of increase of
deceases, death rate, expenses on conduct tregirophiylactic activities, reduce of
productivity and qualityf products, anticipatory calling of animals.

The question of resistance has amemtialactuality in colored karakul sheep breeding, which
has deal with homogenous breeding for production more quality and marketable karakul pelts.
It is known that selection on depigmentation of hair lead to reduce viability of animals.
Elaborationcomplex approacho selection of purdine animals with good health and high
productive potential have an interest for forming lines and famvillesh steady to deceases

and adverse factors of environment.

Pic.1.Coat and womanos mrBWEagurlmnalejlmeltsed fr
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FSV TECHNOLOGY FOR INFORMATION RETRIEVAL AND PRESENTATION IN
CORPORATED NETWORKS
Bahodir Muminov, PhD

Abstract
Created IDEF models and methods for searching and presenting information in
corporate networks. Requirements are given in the accumulation of the architecture of the
FVS technology and impmented on these models and methods.

b dzdzsls Oy dw
dtSLHOdgdzs | DEF ®BtsHjdzd  d&jlssHT Hdzw s Mm¢
Cotef stcOIsdodzr = MmJIsd. vtejBtso OdzdwY HtedoejHJ d )
FVS d ttjOdzdLtsoOdz dzO {Isdrn dBBHjdwvrs d oBjlstsHOR.

¢ dzdztsIs Oy g w
St stcOlsdos kOLBEY ZOKH O IsHDY Hakdgs b dzart tzd & 1k dz
BSHj ZdOted o0 bMkzddkOted dh Os udy d ez, I b
sjodsdscdw g OtridljSlktcOmddd YwtOlsdh o0 WK2HO

Nowadays, searching and producing information is one of the practical issues that
require scientific and préical as well as specific approach to some problems [2].the reason
for this is increasing amount of information together with requirments of users. The process
of information retrieval consist of several modules but users ddreutnly results of these
modules. One of the modules is information retrieval (IR). A number of steps of base are to
be fulfilled for productivity of Rl activities. Most significant of these are:

- designing searching query

- appropriating searchingsults for queries

- the opportunity to assess sensibly and truly found sources

The most famous and huge capacity IRS(information retrieval system) in which
Googl e, Yahoo, Bi ng, cndex, Rambl er searchir
webstes These systems are distinguished by special algorithms that help to work fast and
with high quality. But, all of these algorithms are basic approaches, these are to consider as
modification of retrieval modules [1].

Complex that envelops instrumahprogramming means.

for integrating instrumental platforms must be produced
unique system in IR. I E )
These i ntegr al pl atf or ms nnect
modern technology, that is to say the architectureDGM, ( s
XML, ORM, MVC and other differenEramevork technologies,
ABS of mathematics, models and libraries of IDEF, d. Vv

structure and other instrumental means of management are
included in platform[5].

Any of mathematic or IDEF models of IR must be cons Pic 1. Emblem of FSV
of these component parts: technology

1. (F) - the methods of presenting queriedorming the
expression of system usdFs- forming).

2. (S) - the function of appropriating sources for the queriethe degree of
appropriation of found source to query (importance, suitab{8y)searching).

128



II'IND USTRY AND PRODUCTION _

3. (V) 1 the methoddor sobmitingsources(V - viewing).

Combining all three components, we name FSV technology (FSV platridSV
framework) forlR.

Two functional opportunities oFSV technology S- the process of assessing how
appropriate the source for tlggiery and @ functional opportunities of the methoddor
sobmitingsources are to be worked out. These two components are considered as individual
from one another.

Si the process of assessing how appropriate the source for theigudge by basing
on links to count importance of sourda SIS (Scholastic information systef)EF0 models
for IRS, in FIS (Fuzzy information systemPEFO models fonRS and F- set of queries and
terms of forming queriesV- based on statistic data of accountenspector function of
sobmitingsources|[6].

IDEFO model is considered coreof FSV technologg this model input parameters

Aqueryo, Atype of gueryo, ADB (database)o
(resources)o.

In input parameters query istse of t er ms, Aitype of queryo i
to say inaccurat e, given by words, can be |

semantic core, inaccurate KB (Knowledge base) and core, set of all queries and terms, statistic
data and reprt, logical and semantic contact, consisting of prefabricated dynamic and static

i nformation. AQueryo and Atype of gueryo ar
together.
| DEFO model is based on ASIS | RSO IRBhcl ear

algorithms [3, 6] F A Sasing on query given with words (zone area of quergl$models

and methods ofRS, algorithms[4, 6]. Infit he t r adi t i differ@dt metheds are hi n g o
used such agueries based on logical, specific linguistic meandexing methods of modules

of logical retrieval, termsource matrix model, methods of classification and clustering,
seartiing by text, selecting5, 6].

Technology FSV

Type of l
query uzz IRS for FIS
ue! —
A0
1 ¢ /0
Query
1
IRS for SIS Set of resoureps
$1 A3
DB I 400
Line searching

62
| |
Search logical models and models and methods models and methods
methodsalgorithms algorithms IRS for SIS algorithms IRS for FIS

Pic L S1 IDEFO model of the process of assessing how approprathe source for the
query
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In IDEFO model output parametrés et of sourceso that are
appropriate to the query , selected souscérmed.This set consist of name of the source,
unique code of source, relationship of the sewwith other sources,value of importances, the
number of addresses, main key words (terms,as a query), author, date of publishing, the date
of the last address, lebal, volume of whole tex, language, type of theTfiis.is nessesary
for V- submitting he source of FSV technology|5]

V- submitting the source of FSV technology is implemented according to mainly
desire of users and enablility of systis termincludesreceiving set of sources, choosing
method to present, identifying appearance qfdupplying limit and filters, then presenting
set of data source according to theseesaid accounting the number of addresses of users in
this source, controllind look at2-picture).

Technology FSV

[

Set of

——»  resoures
10 Methods of
9 showning

11 ul

12 prohibitions
and filter
13 Set of
resoures ———

14
J

——

Views, sorting and
grouping methods

Simple semantic System of restriction User restrictions and Accounting and contro
Intellectualizing and filters methodsg filtering method methods

Pic 2 V- IDEF model of submitting sources.

The set of sources are input and output parameters in this model, they do not distinguish
semantically, difference is handy form for users.

Presenting method is divided in three groups in this model. These are appearance
methods(such as tableased on label, list, disorderly), selecting methods (such as code of
source, importance, the number of addresses, dates, date of last address, language of text,
volume of text), dividing into groups(the number of addresses, dates, date of last address,
language of text, volume of text )

AUl appearanceo0o is also in 3 appearance,
and some other parameters, semantic that has relationship with other sources, intellectual that
is done by the rate of semantic radaships and links in the main core of BB in model.

Limit and filter in this model are identified by the system and requirements of users
then divided into 2 groups.

- The limits and filers of system. There are given special requirements of system. For
example, presenting set of data sources than are appropriate to query, admitting sources that
has few addresses, setting new sources ahead and etc.

- the limits and filters of users. User can set limits and filters by a year, type of
publisher, field, typef file, language of text, volume of file, special key words. Settings are
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mainly held in personal cabinet of user. If settings are not carried out, they are produced by
settings of ordinary (current) systent. \set of data sources of submitting s@sr@ccording
to current settings is illustrated in picture 3.

KeduHri caxpdara yTuw g2 r,)

15 v Tynug
METH
Mymmuos, A. K.

O # VIpamnemHe KaMeCcTEOM TpOIVENHH HA OpEINPHATHH E IElX POCTA €r0 KOEKypeRmocmocobmoctn BKP [002) AL &
K. Myummoe- Tamkent: 2014d» . - 85 ce.

Paxmonos, A. M.

]

199 VEHBSPCATBERI JKEHBATEHT HATPY3KH 01 HIMEDEHHA H TpOBEPEH HCIOMEHMEOE NHTAHHA NOCTOIHEOTO Toka BKP &
[002]/ A. M. PaxmoHoE- TamkeHT: 20144~ . - 61 ch~

Mexyonos, K. H.
3 O 465 Mcmompaosanme honeypot ceteli 1mn m3yMemHs BpemoHOCHOE akmmEHOcTH B MKC BKP [002)) K. H. Mexuomos- &2
Tamment: 2014d= . - 72 che

Xomvivmaos, M. X
4 O 490 MyTETHCE[EHCTH TAQMOKTAp TIKAIVEMARTHE KOOWTHATHEH Oaxomam BME [002)/ M. X. Xomujumeos- Tomkest: (&
2014k . - 72 Gh~

Pic 3.Set of data sources.

-, —_—— — — — . — . — . — . — .

. F — models and methods of formation
querys

|

I h |
! mrming a query, I | MabnymMmoTnapH1 ‘ |
| Confirm the index, the H=ergueny | Ul settings, showning -
. type of query separation l - methods I
| methods and algorithms l; |
. Optimation of | I Ul THampmra .
| query ! | |
| Query the logical region l l: Models are Dorwerting! -

of the zone, terminate the | |

|

. set to an object, sorting, .
S S s 1

5 compliance of the document with the quest,
Data processing and search methods and models

- Semantic

Identify links

|
|
|
|
|
i | Methods of indexing
|
|
\

" ) __ -
- Knowledge bases
Methods of saving A . core I Sl
S Pl R 3
........................................... —

Pic 4. The architecture of FSV technology

FSV technologyi these are models, methods for searching information and reproducing it,
instrumental programmg platform based on clieserver architecture with server
applications.
So thatFSV technologies can be usigddifferent information system#or IR, information
system must meet these requirements:

1. Clientserver architecture with server applicaon

2. Trend with three stages that are user interface, budiogiss management of

information.
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3. To be made basing on MVC aRtamework technology

4. Availability of analyzing range of XML and connecting with DBSM

5. Programming language is directed tgeaib.
Submitting data is very important process f&. IBecause presenting sources that are
appropriate to the query must not pose any doubt or fatigue, should make an impression by
its interacton. This make the user employ the system agairpuRouse from user semantic
core, set of queries, approximate semantic relationship of queries, developingh€Bmore
number of users of IR, the more exactness of intellectual search and reproduce will occur.
For instance, although in 3W system Google #& B00000 users, Yandex IR was on the top
by intellectual search and reproducing in 2010. Yet, google IR created so many additional
interactive  opportunities in 2042016, and we produce the report of
http://www.liveinternet.ru/stat/ru/search@age in the % of March in 2017( look to table 1).

Table 1. Statistics of users in IRS

5. d Nameoff R v Average 1 hour Average 1 week

’ The number of users | % The number of users %
1 Yandex 217,217135 49.5% 659,187,790 48.2%
2 Google 196,929,529 44.8% 631,581,366 46.1%

This report shows that the number of users of Yandex IR is more than Google,
And rate of Yandex IR in 3W is high. The main reasons of this is the productivity of the
system of sbmitting data of module as well as limits and filters of users.
As it represented above according to IDEF models we work out architecture basing on
clientserver architecture with server applicatiolook at4-picture).
In Clientserver architectureith server application using, managing and reproducing server
applications is handy and main advantages are:

1. Touchy client.

2. Parameters and results are given minimum information between client and server.
Server applications can be carried out by a remalb copies in several computers

Producing FSV technology brings these comments and conclusion:

1. Base stages of Retrieval module, basing on mathematic model or IDEF models
divided 3 parts:

(F) - the methods of presenting queéie®rming the expession of system use(fs -
forming).
(S)- the function of appropriating sources for the quéridee degree of
appropriation of found source to query (importance, suitab{8y)searching).
(V) 7 the methods for sobmiting sources.{viewing).

Combining these three parts is called FSV technologyRer |

2. While forming queries widely implementing Ul methods, creating queries in
artificial language and reproducing are to show effectiveness.

3. Producing IDEFO models of functional range for instemtal programming means
of searching and presenting information in corporative networks.

4. V- for submitting sources 3: appearance, selecting, dividing into groups consepts are
given.

5. Requirments are worked out for information systems that are to ustearate of
FSV technology

6. By integrating FSV technologies with information systems, we can retrieve
information and supply the demand of users for information.
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SYNTHESIS AND RESEARCH OF NITROGEN AND OXYGEN CONTAINING
POLYCONDENSATION SORBENT
AbdulahatDjalilov, Doctor of Science€hayit TuraevDoctor of Sciences
Sherzod KasimowResearcher

Abstract

The conditions for obtaing nitrogen and oxygen containing sorbent based on the
polycondensation reaction of urea, formaldehyde and hydrazine hydrate are studied in the
article. Optimum conditions for sorbent synthesis have been determined and studies have
been carried out on theffect of molar ratios of the initial substances on the composition and
physicochemical properties of the synthesized sorbent. The values of the specific volume, the
static exchange capacity of the synthesized sorbent are studied and the suggestesl structur
and reactions of sorbent formation according to the results of IR spectroscopy are proposed.
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tadqigotlar @t kazi | gan. Sintez qilingan sorbentmnin
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lonites are widely used in hydrotaélurgy for the sorption concentration of metal ions,
as well as for the utilization of waste containing harmful components, such as heavy metal
ions, associated with the creation of a large range eéxshange and complexing polymers
and polymer mateais. Industrial methods for the preparation of such ion exchangers are
known to be polycondensation, polymerization and copolymerization of functional
monomers. Since the functional groups of monomers undergo changes as the
polycondensation process procgedften the identity of the initial monomers and units of the
resulting polymer is not identical [1].

Polycondensation ion exchangers in most cases are obtained from complex mixtures of
polyfunctional compounds of uncontrolled composition. In additiorunceacted starting
monomers, their composition includes oligomers with unequal number of units, different
content and mutual arrangement of functional reactive groups. Often the composition of the
initial monomers is unknown and, moreover, it is not alwaysstant, it is believed that it is
impossible to predict the structural parameters of polycondensation ion exchangers. In
addition, it is believed that the complexics obtained by polyamatogous transformations of
various copolymers have a number dfatlvantages, which include low mechanical strength
and osmotic stability of the grain, uneven distribution of ionogenic groups in the polymer
grain, the appearance of side groups and crosslinks as a result of chemical converéjons [2

Thus, the aim of e study is to synthesize and study sorbents obtained by
polycondensation based on urea, formaldehyde and hydrazine hydrate and to study their
sorption properties.

Experimental part. The object of the study is the obtained sorbent based on urea,
formaldehyle, hydrazine hydrate and the study of its sorption properties.

Reagents of the brand "pure" and "chemical pure” were used in the work. Reagent
solutions were prepared by dissolving the exact sample in a known volume of solvents.

Synthesis of sorbent. 6af urea (0.1 mol) previously dissolved in 15.8 ml (0.2 mol) of
formalin at a temper at ufnecked flask£duippddvittweereflex p | ac
condenser and a mechanical stirrer. After that, 5 g (0.1 mole) of hydrazine hydrate were added
dropwise. Then the temperature was raised told00 AC and at this temp
mass was formed after 15hours, which was transferred to a porcelain dish and dried in an
ovenat80® 0 AC for 24 hours. The dr i edmolecalary mer v
weight substances with a 5% solution of NaOH, then with distilled water until a neutral
reaction. The product obtained is a fine, porous, pale yellow granule. The yield is 85%.

The moisture of the synthesized sorbent was determined accordB@3d 10898.1
84, the bulk density according to GOST 1089842 the sorbent density in the hydrated state
according to GOST 10898&4, the specific volume of the swollen sorbent according to
GOST 10898.484, the static exchange capacitgOST 20255.889[4, 5].

Potentiometric titration of ion exchanger was carried out atmater OP211/1. Equal
weighed portions of ion exchanger (0.25 g) in OH form were filled with 0.1N NaCl solution
with reducing portions and 0.1 N HCI solution with increasing portisosthat the total
volume in each flask remained equal to 25 ml. The solutions with the weighed portions were
left for 7 days. According to the obtained data, the pH of the equilibrium solution was plotted
by potentiometric titration curves, the pH deperadeon the amount of acid added in ml.

The IR absorption spectra of the starting materials and ion exchanger were recorded in
the 4004000 cni region on the AVIATAR360 spectrometer of Nicolet. Samples were
applied in the form of compressed tablets withrKB
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Results and its discussion. The sorbent -Gmohange complexite) of the
polycondensation type was obtained by polyaealogous transformations aimed at
regulating the properties of sorbents and giving them improved parameters.

Studies have been camieout to study the effect of temperature on the process of
polycondensation of urea, formaldehyde and hydrazine hydrate. The process of

polycondensation was studied at temperatures of 70, 80,90 afd 100 The react i on
specific volume of anionxehanger in water, and the static exchange capacity (SEC) of 0.1 N
HCI solution were determined. The data are given in Table. 1.
Table 1. Influence of the polycondensation temperature on the properties of ion
exchangers
. . The specific volume of the ioff Exchange capacity of SEC,
B The reacuonFH The r”e:;l]cuon excha%ger, swollen in water, accordir?g to 8.1 Nysolution
temperature ty | time U hour in the OH formml/g of HCl mgequv/g

1. 70 10 2,2 3,94,1
2. 80 6,57 2,0 4,9
3. 90 3,54 1,315 6,2
4. 100 2,5 1,4 4,85,0

From the data in Table 1 it follows that
polycondensation reaction is 10 hours, the exchange capacity of the ion exchangdris 3.9
mg-equv/g This is due to the low reactivity of the reactagita given temperature. With the
reaction temperature rising to 100 4, t he

the reaction time decreases to 2.5 hours, however, the exchange capacity and swelling of the
ion exchanger also decrease. This isaapptly due to the fact that at a given temperature the
structure of the resulting ion exchanger becomes denser, and as a result, mobility of ionogenic
groups is hampered

The optimum polycondensation temperature
being 3.54 hours, the reaction time being more uniform, and the exchange capacitance of 0.1
N HCI solution reached 6.2 repuv/g.

In order to elucidate the influence of the structure and properties of the initial
substances on the structure and propedigon exchanger and the choice of the variants for
the synthesis of ion exchanger with high performance indicators, the effect of the ratio of the
initial substances in the preparation of ion exchangers was studied.

Formaldehyde, when reacted with usesd hydrazine hydrate, is not only a condensing
agent, but also a crosslinking agent, and the main sorption and physicochemical properties of
the resulting ion exchanger depend on its concentration. Various ionite samples were
synthesized to obtain ion déx@ngers with different number of crelgsks [6, 7]. The
polycondensation reaction was carried out at a molar ratio of the reacting substances: urea,
formaldehyde and hydrazine hydrate from 1:2:1 to 1:3:1, respectively. The results of studies
of the effectof the amount of formaldehyde on the properties of ion exchanger are given in
Table 2.

Table 2. Dependence of the properties of the ion exchanger on the mole ratio of
urea: formaldehyde: hydrazine hydrate

The ratio of urea: formedkhyde: hydrazine hydrate

Name of indicators Unit in moles

1:2:1 1:2.5:1 1:3:1
Specific volume of wateswollen ion
efchanger in OH form mifg 2.0 1.8 1.5
Bulk weight g/ml 0.68 0.6 0.5
Static exchange capacity according t i /
0.1 N solutions: mg-equvig
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NaOH -Il- 4.34.5 5-5.5 3.7-4.0
NaCl -Il- 0.7-0.78 1-1.2 0.50.57
HC1 -Il- 4.04.2 4.85.0 3.53.9
H,SO, -Il- 5.95.95 6.5 4.54.7
HNO; -Il- 3.1 4.54.6 2.6
CuSQ -Il- 2.2 2.8 1.85

From the table data, it can be seen that with the increase in the amount of formaldehyde
the exchange capacity gradually decreases. This can be explained by a decrease in the radius
of the pores of ion exchangers, where geometric obstacles for diffusion of ions appear, as well
as a decrease in swelling. On the basis of the conducted stilniesnites with the best
parameters were obtained at a 1: 2.5: 1 ratio of urea, formaldehyde and hydrazine hydrate,
respectively.

The threedimensional structure of the obtained -@xchange polymers determined the
necessity of using physical and cherhicaethods in studying the structure and basic
properties, along with chemical methods of analysis. IR spectroscopy was used to determine
the structure of the obtained ion exchangers.

The IR spectra of the obtained compound contain bands in the 3415eginn
corresponding to the valence vibrations of the secondaky gdoups. The appearance of
bands in the 1639 chregion indicates a bound C=0O group, and in the 1437, 1385 cm
region we observe resolved resonances of the @idups (Table 3, Fig.).

Table 3. The oscillation frequencies in the IR spectra of the starting compounds
and the resulting ion exchanger

Frequency of oscillations in IR spectra, tm
Carbamide Carbamide formaldehyde .
Urea formaldehyde resin modified with Assignment
resin hydrazine ion exchanger)
3440 3423 3415 My
3346 n NH,
3254 N1
1678 nC:o the band is due to interaction
1643 1639 '
1621 n N
C-N and C=0
Composite frequencies NH and
. nC-N .
1546, 1513 1550 fluctuations , secondary amides.
n
“N- N- , In symmetric trangzo
compounds is not observed because o
ban on symmetry
1437,
1463 1383 ooy a.,,
1265 1245 n
C-N in the ring
1151, 1182, 1134, n
1060 1018 1035 C-O
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CH

789 839, 806, 773 774 o
Out-of-plane oscillations

724 o NH
Out-of-plane fan oscillations

618 648 dOH

560 dCN

10(;
95
9C | .
8%
B
757
7C
65
60 |

55

400C 360( 3200 280C 240C 200C 180C 160C 140C 120C 100C 80C 60C 40C

-1
cm
Fig. IR spectra of starting materials and obtained ion exchanger:-tarbamide, 2
carbamide formaldehyde resin, 3carbamide formaldehyde resin modified with

hydrazine (ion exchangey.

According to the obtained results of the performed studies and the literature data [8], the
ion-exchange synthesis reaction can be represented as follows:
O

o)
HOH,C—N-—C—N—CH,0H + H,N—C—NH, ——>
H H
0
.
o O C /N
I I i N7 ONH,
HOH,C—NH—C—N——C—N—C—NH, To> | |
H p, H -H, C CH,
2 /\N/
o H
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9] O
o2 ﬂ HOH,C gz |C|3
C
N \N/ \NH2 NN \N/ \NH NaH,
| | + 3CHO0 — > | —
/C\N/CHZ /C\N/CHZ CH,OH -H,0
o H o
CH,OH
O B |C|> ]
H I
HO—C. 22 /C /22\ /C
TN N— C—HN-—N—C——N N N—C—HN——
R "
/C\N _CH, /C\N _CH,
O | @) |
CH, C|3H2
(|)H NH "

When synthesizinghe ion exchanger, we tried to take into account all the above
requirements for ion exchangers, which are required by the hydrometallurgical industry. As
already noted, the study of sorption, physicochemical, kinetic and mechanical properties of
ion-exchange polymers is important, allowing to determine the areas of application,
advantages and disadvantages of the resulting ion exchangers.

Conclusions.

1. Nitrogen and oxygercontaining sorbent was obtained on the basis of
polycondensation reaction of urédarmaldehyde and hydrazine hydrate.

2. Optimum conditions for the synthesis of the sorbent were determined and the effects
of the molar ratios of the initial substances on the composition and physicochemical
properties of the synthesized sorbent wereistud

3. The physicochemical properties of the synthesized sorbent, such as specific volume,
static exchange capacity, are studied.

4. A suggested structure and reactions for the formation of a nitregehoxygen
containing sorbent are proposed.
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WORKING PROTECTION IN SYSTEM "PERSON -PROTECTIVE CLOTH -
WORK ENVIRONMENT "IN CONDITION AVTOENTERPRISES
Dilorom Hakimova, Resarcher

Abstract
The Overalls working must not only create favourable for organism of the person of
the correlation with surrounding ambience and provide the optimum conditions for labor
activity, but al® possess the high degree to defensive efficiency and comfort in usages.
Questions of the influence negative production factor are considered In article on worker
Qo Is s tc j Hahdanged isfdhe making the new overalls.
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On modern level of the development of the technology acithtdogies not always
possible to provide the happy circumstances of the labour working to account of the use high
effective, but higkpriced facilities of collective protection. So qualitative, possessing
necessary defensive characteristic of the facditghe individual protection and today play
the important role in complex action on provision of safety, working at avtoenterprises.

The Production to public product is formed from row material, organizing and-social
economic element such as subjectd tatility of the labour, organization and service worker
place, mode of the labour and rest, labor discipline, factors moral, material stimulation
working.
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The Development about improvement of the means of protection, working at
avtoenterprisesis a cquiex problem. Its decision in each separate event requires the system
approach with position of the row of the branches of the knowledge: scientific organization
avto-enterprises and labour, ergonomics, textile study of material, technical aesthetics,
congruction, technologies sewing product.

Designing the special cloth for work man avtoenterprisess tu dy following main
guestions conditions of the labour:

- a features dangerous and bad production factor (plays the role length their actions, intensity
andrepeatability of the influence);

- an ergonomics of the pose or the main poses and motion, working when performing
operation technological process.

The study of dangerous and bad production factor influences upon choice material,
defensive soaks and cangtive element such as type of the clasp, registration of the bottom
sleeve and trousers, type and site defensive bracket, pocket.

The meanses of protection is one of the section in systparson protective cloth
work environment (Fig.1); theyra admitted to dangerous and bad influence production
factor on person and that most promote high and stable capacity to work, capacity and quality
of the labour.

For prevention or reduction of the influence on working dangerous and bad producting
factas are used for the different meanses of protection working. Here with to condition of
the labour are presented determined requirements to safety, understanding under danger
possibility influences on working bad production factor.
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