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FOREWORD

Over the past decades science and technology have been developing at an ever
increasingpace The impact of scierftc research on the life of humanity has been
tremendousToday, sientists all over the world are making efforts to investigate
those areas which have not been paid close attentidheéaole of yung researchers
and their contribution to the advancemen science and teachnology is becoming
more explixit.

For the fourth time Tambov State Technical University provided a platform for
young researcherso share the findings of their scientific investigations with the
community. On February, 17, 2017 werevdappy to welcome the participants of the
Fourth International Scientific and Practical Conferentke World of Science
Without Borders organized by theDepartment of International Professional and
Scientific Communication of Tambov State Technical Ursitg (Russia) in
collaboration with Karaganda State University named after E.A. Buketov
(Kazakhstan).

The plenary session speakers deserve special thanks for putting a lot of effort in
preparing and giving presentations to the conference participants.

Almost 100papers were delivered and presentations made \@riety oftopics
from engineering to humanities.

A selection ofextended abstractvailable in this volumean be of interest to

students, young researchers and specialists actively involseteimtificresearch

Natalia Gunina,

Head of Department Al nternational
Professional and Scientific

Communicationo, TSTU
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ARCHITECTURE, DESIGN AND URBAN PLANNING

vr s72.01
1 1 85.118

ARCHITECTURAL SCENES OF TAMBOV.
URBAN CONCEPT

M.O. Vorobieva, A. P. Tolstosheeva
Tambov State Technical University, Tambov, Russia
e-mail: vmo-68@yandex.ru

Abstract: Formation of the urban environment is not a matter of one cgntur t 6s t he w
many generations. Each century leaves its mark on the appearance of some city, on the specifics of
stylistic solutions for buildings.

One of the primary tasks related to the development of urban space, is to preserve the historic
strees . Today, the historic environment requires
excursive elements.

There are many means of harmonization, which allow to achieve the unity and artistic
expression of the planning structure of the city. ©hsuch means is the stability of the composite
shape, based on reasonable functional zoning. This approach to harmonization of spatial
environment is based on the use of functional, tdmeensional and architecturartistic
composition of the city.

Keywords architecture, panorama of the city, town planning.

The method of the city environment harmonization is based on graphic
techniques that affect the transformation of the planning structure of the city in the
process of its development. Harmonizatieohniques predetermine the possibility of
placing new objects in different ways.

The combination of old and new buildings should be very harmonic. The
successful integration of neighboring buildings only emphasize the merits and
features of all buildings However, it does not always harmoniously work to

Ainscribed new buildings i1into existing
unique integrity.

|l nevitably, there iIs a contrast betwe
completely forgotteror crossed out, as without knowledge of history and the past
there canot be our future. Of cour se,

need for the construction of certain types of buildings, but the historical buildings and
the more architecturanonuments should remain the main criterion for designing
new facilities of the urban environment.

The problem of preservation and development of architectural and artistic
originality of the environment is one of the major professional creative prolaems
the current stage of development of domestic and foreign architecture. This approach
is reflected in numerous publications, discussions of modern architectures.
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All this determines a need for the further development of research dedicated to
the problemof artistic image of the architecture as a whole, and the general solution
of problems associated with the study of the architectural and artistic originality of
the regional urban planning systems.

In theoretical studies the problem of the artistic imafyarchitecture is examined
i n domestic and foreign authorsodéd works.
of artistic image in general theoretical terms, in terms of perception, interpretation
and meaning of the architectural environment, in the cbwofethe relationship of the
urban fabric, its structure and landscape.

The broad panorama of urban planning for creating the image of the river town
comes to the fore when compared with other means that are specific to other cities,
because the orA@me perception is a specific feature of the coastal city. However, the
analysis of works on the problem demonstrates the lack of theoretical research in this
area, that certainly has a negative impact on design, and construction.

Thus, the problem is that gt the fact that the panorama of most seaside and
river cities is characterized by specific architectural and artistic features it is
insufficiently studied.

Practical significance of the method is the ability to use the main results of the
study in thearchitectural and urban planning. Primarily this refers to Tambov, namely
to practical recommendations.

The study of such phenomenon as the architectural view, prosumes first of all the
analysis of the role and importance of the panorama in the formdtemclotectural
and artistic image of the city as it is obviously in close relationship with such
concepts as the structure, shape, composition, appearance and image of the city.

The complexity of the spatial structure and morphological structure of napst m
cities predetermine fragmentary development of the human environment. Under these
conditions, a complete image arises as a result of the gradual formation of concepts
based on the synthesis of visual artworks. However, in a complex system of
environmet the streamlining perception requires certain "costs" for the organization
of vision so that the scattered fragments merged into a generalized image. From this
point of view the broad urban panorama is very important as many elements of the
city in their visual relationship are covered hereby and the position of each in the
whole picture appears extremely bright.

The panorama is a view at the landscape, opening from an appropriate point,
characterized by a good review space and a wide viewing angle.

Thus the architectural panorama is a specific form of manifestation of the urban
environment. The fundamental basis of it is a visjtial integrity of the elements
of the city at single perception of large urban structures. As a main form of visual
projedion of the urban structure for a certain type of urban, architectural panorama is
the most important condition and method of forming a holistic visual image.

As for Tambov it was founded on April 17th, 1636. The fortress was situated on
the left bank oftie river Tzna at the confluence with the river Studenetz.

Analyzing plans of Tambov of different periods the following stages of the
planning structure can be noted: a fortress (17th century), a fortress with surrounding

12



settlements (18th century), a reguplan and its implementation (the last third of the
18th century and 19th century), the development outside the regular plan (the last
third of the 19th century and early 20th century), the modern planning structure. The
main stage, which created thetbiscal and cultural value of the town, was the third
one, which began with the development and approval of the regular plan and ended in
its full realization, that took about a hundred years.

In 1968, the city received a general plan, which provided dggilation of
buildings. In 1986 another general plan was developed. The concept of urban
development, implicit in it is based on the principle of the continuity of the main
provisions of the previous plan, with the inclusion of a number of new propokals [1

The compositions of historical planning structures showed its disharmony. The
compositions are based on three series of factors:

1. Analysis of directions of the town formation and development of the road
network, which shows of the possibility to ersuhe coherence of this area with
other areas of the city, as well as the nearest villages.

2. Landscape analysis of the topography of the city.

3. Functional zoning districts.

Anal ysi s of the functional composi ti
structure, leads to the identification of the nature and composition of the city planning
parameters.

1. The transport system requires additional means of communication between the
parts of the city;

2. The nature of the relief area refers to the hillyptd central Russia.

3. The accumulation of functional areas provides the opportunity to organize their
accumulation.

The study highlighted the need to develop and improve the streets: Naberezhnaya,
Proletarskaya, Karl Marx. There are still problemstimegato the conservation of
individual unique appearance and planning structure of the central part of Tambov.
The efficient use of the urban environment can be increased with the help of
completion of previously wunflernoferhad bl
"open" planning structure that provides opportunities for the development of main
functional areas of the city.

References
1. Zaleskaya L.SSpravochnik arkhitektoragorodskaya ekologizatsiypGuidebook of an architect
- urban greeningMoscow, Stroyizdat, 1990. Ppil%. (Rus).
2. Pereni I.Gorod, chelovek, okruzhayushchaya sred#&engerskaya Akademiya nafity, man,
environment]. Hungarian Academy of Sciences, 1981. Rp349Rus).
3. Rekomendatsii po proyektirovaniyu okruzhaghsly sredy, zdaniy i sooruzheniy s uchetom
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HOLISTIC APPROACH TO DESIGN OF A MODERN THEATRE BUILDING

P.I. Gunina
School of Design Higher School of Economics, Moscow, Russia
e-mail: guninap@gmail.com

Abstract: The paper describes a holistic design approach, which focuses on the
relationshps between structural elements as a single whole. Its main principle is integrity and
combination of aesthetics, comfort, efficient use of space and sustainability. The author offers a
planning solution for a theatre of modern art from the perspectiveldtic design. Holistic design
has multiple benefits, including reduced operating costs of buildings and landscape, open space
protection, without harming peopled health an

Keywords:space planning, environment, sustainable design, pebplestic design, land,
environmentally friendly materials.

Introduction
Currently, designers and architects are changing their views on public spaces,
making them more natural and comfortable for people. Out of this need, a new
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approach called holistic dggn has emergedolistic design considers the object
being designed as an interconnected whole, which is also part of something larger.
However, the concept of holistic design is much wider than a planning or
architectural solution. It is a vision of tieiman environment as single whole that
incorporates aesthetics, comfort and sustainability.

Concerns about the environment as well as the quality of life of those who are
using the building is primary consideration in holistic design. Designers take into
account a variety of factors, such as the impact of the design on the environment, the
level of comfort and integration of the structure with the existing environment.

Obviously, designers attempt to reduce the negative impact on the environment
by using environmentally friendly building materials. Such materials are quite
expensive buit is possible to reduce costs by using natural ventilation and solar
energy.Also, they offer spaeplanning solutions that makglace comfortable for
people. For examplepublic places like shopping malls, theaters, museums and
cinemas must be easy to access by public transport and close to community. They
must have enough places to eat, and have easy access for handicapped people.

A unique feature of holistic designits aesthetic characteristics that influence
the perception of the structure as part of something bigger. To achieve harmony
designers consider the role of the lighting, planting and stylistic peculiarities of the
surrounding buildings so as the structnaturally fits into the environment.

Holistic design is not only about architecture and construction. It is also a
message that designers want to convey to the public. It is about satisfying the unmet
needs of people.

Modern theatre building as an exampé of holistic design

Holistic design in public places is a set of facades and exterior of the Theatre of
Modern Art created by myself

Fig.1 Theatre of modern art. Brownfield construction

Fig 1 shows the example of building structures on a brownfieddformer
rural land but not used anymore. Currently, brownfields are underestimated and as a
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result are usually abandoned. My building site will occupy the least attractive piece

of | and to many peopledbs mind. Haave v er
developed.

Fig.2 Theatre of modern art on developed land

Fig 2 shows contemporary facades. The main idea of Theatre of Modern Art is
that it is multifunctional. The same architectural approach applies to facades. They
are all contemporary andgy to install. The theater can change design for different
occasions and events. Most of these facades are made of light and easy to install
materials such as fabrics, bamboo and environmentally friendly plastic.

Fig. 3 Park zone around theatre withlistic landscape concept

As for park zone, it is very natural with lots of green space. Instead of concrete,
which contains a lot of dust and has low durability, huge stone tiles were installed.
Lighting is very important as well. | decided to use sotaxgred street lights. Street
lights are made of aluminum and glass and have very beautiful gloss effect. The
whole area is flat to let handicapped people walk easily without obstacles. On the

back entrance, there is a fountain made of pieces of rockgl@ssy aluminum pipes
to run the water.

Conclusion

Holistic design is a way modern architects and designers should use to create
interior and exterior constructions. Innovative technologies, durability and
sustainability are the main goals of holisticigas
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TRENDS IN ARCHITECTU RE
OF SCHOOL BUILDINGS

D. O. Kotov
Tambov State Technical University, Tambov, Russia
e-mail: dimakotof@bk.ru

Abstract: The development of architecture of school buildings is a challenge that all Russian
cities and towns now face. To cope with this challenge better, we need to study tieernfoSgviet
and worldwide experience in the consttion of school buildings, to identify positive aspects that
can enrich the architecture of Russian schools.

Keywords architecture, blocks, construction, design, educational institution, infrastructure.

The new model of education must meet thedseof the present and future
generations of humanity, which has the goal to survive and maintain the environment.
It is necessary to learn not only the achievements of the past, but also the technology
that will be useful in the future. Hence, the validif an organized school requires a

17



different school infrastructure.

In the second half of the last century, Soviet architects successfully conducted
research of nevormed school buildings, but their projects were based on the class
lesson learning systenit is necessary to study the leteym experience in the
construction of school buildings, to identify positive aspects that can enrich the
architecture of Russian schools.

Modernity appeals to the creation of an educational institution, capable tbadjus
standardized and straightforward system of schooling for a child. We need different
teaching methods designed for different categories of students.

It is easy to notice that in most successful projects there is a tendency to separate
a school buildingnto blocks, which include administrative, sports and entertainment
parts facing the street, and an "educational part". The last one is hidden from the eyes
of pedestrians, protected from noise and open on the sunny side. Blocks are also
divided into zonedor elementary and high school. All these parts are commonly
connected by the passages, which may contain a library or recreation centers. The
latest engineering and energy saving technologies should be actively introduced to
make school become on econoally viable object. Modern technologies of
landscape design are actively used in many instances: vertical gardening classrooms,
green roofs and facades of the school building.

Unplastered brick and natural materials, having their texture, are oftemutbed i
furnish of a school. The modern building is assembled from modular elements
(boards, panels) of several types. This allows you to receive various forms of
construction. More attention is paid to the internal organization of the building.
Designing ofthe interior space takes into account the tendency of children to change
actions frequently. The actual layout of school buildings is a large hall, surrounded by
zones that form a space for playing and learning activities.

In the organization of the inter space of high school, we must take into account
changes in educational requirements. School buildings can be constructed of
individual sections of various levels of "flexibility": general (with a removable
functional program), specific (with the statery equipment) and service
(communications and sanitary cabins). These sections can be used to assemble &
school building for different learning systems.

One of the principles of organization of the learning environment is the
transformation of the intesr space by mobile partitions, cabinets or mobile
equipment. The internal layout of schools should take into account the use of school
buildings as centers of communication and culture of a residential area, the
independent use of the gym can be providaegrojects, libraries and workshops. The
main trend in modern school building architecture becomes an inseparable unity with
the nature, the interpenetration of nature and buildings. This interpenetration is not so
much about the external effect of "fitynin" in nature, but about "disclosure” of the
interior and the entire complex of buildings inside the nature and inclusion of natural
elements in its interior. The architecture varied in form and content creates positive
and emotional environment for cthien.

The school must be located in the service area, as well as on public transport
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routes. Paths leading to the school should be safe for pedestrians. Educational blocks
should not be oriented to the northwest, north and northeast, with the exception of
drawing rooms and specialized classrooms. We need to protect classrooms against
excessive sun heating. The area of window openings should be at least 1/5 part of the
floor area. Extending constructions (balconies, etc.) must be taken into account by
addingtheir area to the floor area. If the width of classrooms is 6.5 m or more we
need to design a twway natural light. Walls and ceilings in the classrooms and
workshops should be made of Rbarning materials. School buildings with six or
more classrooms ust have two separate outputs. Fire alarm and fire extinguishing
devices should be installed. In other cases, schools with five or less classes or work
space should have a fire extinguisher. Classrooms and workshops should be protected
from noise by meanf structural measures, which provide sufficient sound
insulation and good acoustic quality. Avoiding the appearance of noise sources in the
building is one of main points too. Existing sources of noise should be provided with
soundproofing.

An example othe modern Russian school architecture is an experimental school
for 1000 pupils on Khodynka Field in Moscow, designed by architect U.\A Ilin
Adaev. The school is divided into three blocks: elementary school, secondary school
and a sports block. Gyms cae bised by the district residents at remademic time.

The important features of modern school should be: the ability to transform the
educational environment; the planning of large functional zones; the formation of an
"open" space systems; availabilityraobile equipment in classrooms; new system of
technical utilities location, the possibility of autonomous existence, the availability of
energyefficient systems.

Thus, the new modern school will focus on the development ofanademic
disciplines. Fleible spaceplanning structure of school buildings is an instrument of
overcoming their functional aging. To meet the changing social and educational
requirements for school is also a very important moment.

In Russia, the problem of the architecture of nmodsehool buildings is relevant,
but more often discussed issues are related to the education system, competence o
teachers, improvement of material and technical base, etc. It seems to us that there is
no future for modern teaching systems in older Ings. This new school
architecture can change the standard ideas about education, create a flexible training
system, which will be aimed at a child's individuality formation.
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WAYS OF MASKING BUILDINGS IN THE STYLE OF INVISIBLE
ARCHITECTU RE

E.V. Kuznetsova
Tambov State Technical University, Tambov, Russia
e-mail:ekuznetsova94@yandex.ru

Abstract: The article focuses on those ways which are used in architecture to mask buildings.
This is called invisible architecture. The style of invesiarchitecture is new and poorly studied to
date. The result of the literature review is a classification and analysis of materials which were used
in creating this style. These are mirrors, metal, camouflage and greening. The proposed research
will help to make these homes more affordable.

Keywords:camouflage, greening, invisible architecture, masking, metal, mirrors.

There are many trends and directions that can satisfy all tastes and ambitions in
modern architecture. One unusual style is gaining ipulaoity: the invisible
architecture. Various methods of masking are used in the construction of buildings in
the style of invisible architecture. There are some of them.

Mirrors. The main raw material for the production of mirrors is a glass sheet.
Building glass as a building material is characterized by durability, high resistance to
moisture, solar radiation, temperature changes, frost resistance, incombustibility,
rigidity and universality. The main physical property of the mirror is its reflection.
Mirrored fa-ade is wused in the construc
Poland (Fig. 1). In this case, the mirror coating is laid only on the first floor of the
building. It seems that the second floor is floating in the air. The appearance of the
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house changes quite often together with nature: you can expect the change of seasons
and the changes associated with the time of the day [1].

Fig. 1.- A house in the suburbs of Warsaw

Metal. As it is known, metals are characterized by a special 'llnéthister,
which is determined by their ability to strongly reflect the rays of light [2]. This
property was successfully used by the architects in the design of a new facade of
Louis Vuitton store which is located in Tokyo (Fig. 2). They used an alumshell
with a perforated pattern. Aluminum sheets mask steel frame and reinforced concrete
structures of the existing building.
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Fig. 2.- Louis Vuitton shop in Tokyo.

Camouflage. The house also may become conditionally invisible if it is in
harmonywi h t he environment [ 3]. For exampl
blends perfectly with the landscape of the island of Gotland in Sweden (Fig. 3). The
facade is decorated by a translucent fabric which has a picture of juniper bushes.
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Fig.3.-¢cJuper lh®wesleneé

The common phenomenon is the greening of facades [4]. Plants reduce transport
noise, purify and freshen the air, have a positive emotional impact. The use of vertical
gardening of facades helps to regulate thermal conditions ofntkeor of the
buildings, gives the chance to disguise ugly buildings and create optimal
microclimatic conditions, reduce the noise level, the power of the wind, increase
humidity, provide shade, enrich the air with oxygen, absorb harmful gases and dust.

House in California National Park creates such an impression that it is a part of
the area and it was created by nature out of sand and stone through the use of cement
glass, copper and steel (Fig. 4).

Materials for masking buildings are common in our country, so we can use this
effect. This will help the buildings to blend with existing buildings or blend in with
the landscape and not to disrupt the composition as a whole.
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ADAPTATION OF HISTORICAL BUILDINGS TO MODERN
CONDITIONS

A.S. Mandrykina
Tambov State Technical University, Tambov, Russia
e-mail: alina.mandrykina.ru@gmail.com

Abstract: The article considers one of the relavgroblems of Russian cities, i.e. a loss of
architectural and artistic features of historical centers. This process is determined by distortion of a
historically developed composition of centers due to a destructive housing development and loss of
a widescale historical housing development which forms the urban structure. The article presents
one of the most effective mechanisms of preserving the uniqueness of historic cities such as
immovable historical and cultural heritage and a walmle historicalhousing development by
their adaptation to current needs of the society.

Keywords:adaptation; architectural heritage; historical housing development; preservation;
restoration.

Architecture is an integral part of the human environment, which is forwmed o

many centuries and decades based on the conditions of time, place, used building
materials, methods, tools and traditions in construction. Historical architectural
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buildings, carrying layers of culturadtrata of different epochs, determine the
individuality of places and the image of cities, play th&n rolein the continuity of
cultures of different epochs. Study, use and the presence of historic buildings in the
modern architecture of the city is one of the factors of formation of national identity
The attractiveness of the historic cities in Europe for tourists all over the world is
precisely that. Using historical architecture they learn about the culture and traits of
people. The architecture is associated with identity in the context of ttee pla

Because of this, the problem of preservation of historical buildings has a
particular relevance at the present stage of the development of the society.

The purpose of this article is to identify the importance of maintaining
compositional and artigtiintegrity of historical buildings in the contemporary world,
to identify the most optimal methods of reconstruction of the historical buildings of
cities [1, 2].

The city as a complex organisdevelops continuouslythat is manifested in
increase of pogation; in change of the size and intensity of use of developed areas;
in the increase of technical capacity and the complexity of the information field of the
City.

The reconstruction of the cities that have preserved valuable historical and
cultural heriage is based on independent techniques with different goals and
objectives. The differences may be between the cities that preserve the unique and
inimitable nature and between regions, functional design parts of the same city (city
center, residential aa, industrial area).

Reconstruction of the historically formed environment of the central part of the
city implies the preservation of this environment as a unique phenomenon,
exceptional in each case. To preserve this environment, it is necessary tat make
viable, and this should not only be preserved but continuously reconstructed. This
process is complex, including restoration, regeneration, rehabilitation, repair, and
improvement and new construction.

Methods of reconstructive measures:

In practice, lhe reconstruction methods are described in the "implantation” of new
buildings in historical environment:

1. Hidden reconstruction

2. Stylistic imitation

3. Contrast solution

The method of covert reconstruction must be used in order not to result in the
destruction of the building in case of its reconstruction.

There are two fundamentally different situations of the use of covert
reconstruction:

In the first case, the goal of reconstruction is to create a rich urban environment,
the calculated mass flows aisitors, diverse and permeable in all directions. So, the
use of old buildings in the old housing in the former quality may be impossible.

In the second case, traditionally proposed for the centers of old cities, the path
reconstruction, decompressiand rehabilitation (to ensure the necessary standards
of insulation and ventilation, landscaping, improving sanitation, and maintenance)
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seems feasible.

In conditions of densely builip districts with acute shortage of available
territories the techniquef vertical zoningcan be usedrhis technique include

- overlapping the inner yard at the level e8 Zloors;

- the Xfloors under the service institutions of the basements under the garages of
technical and warehouse premises;

- the inclusion of intran the space of the passage and premises for different types
of commercial and recreational activities;

- accommodationof auditoriums, restaurants, pedestrian crossiagyarious
levels

- the upper floors are reserved for housing;

- the complexhas aconnected system of pedestrian communication on several
levels[3].

The principle of stylistic imitation is used to restore the facade of the historic
neighborhoods as an imitation of the style of old buildings. New buildings must
rather rigid requirementshe preservation of the silhouette of the building (limitation
of height and volume), correct plastic facade of the new building (the proportions of
windows, decoration) depending on the neighboring facades of the solution to the
texture, the color (matl of lining).

The practice of building new buildings on the principle of stylistic imitation has
many examples of successful incorporation of these buildings into an ordinary
historical building of the street. Most often this principle is applied incdse of a
firewall construction in order not to violate the architectural and artistic appearance
of the street usual for this city.

Method of height restrictions is particular for the historic core and forms a clear
recommendation system to select thegheof new buildings in different parts of the
city, the formation of the silhouette of the new building does not violate historically
formed contours.

New buildings in the old quarter of the surrounding historic buildings play a
significant role in the foming of a new building because the new building should
integrate harmoniously into the historic environment and not distort the historical
appearance of the old street. The importance of the historic buildings should be
considered not only from the poimtf view of humanity to the past, and the
preservation of compositional and artistic integrity. Historicism in architecture plays
an important role. Without recourse to historicism, we cannot speak about the
development of the history of architecture. Orfetiee methods to harmonize the
environment is an appeal to the roots of our past, namely the use of historicism in the
design of modern buildings.
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REORGANIZATION OF RE SIDENTIAL BUILDINGS

A. O. Sladkina, K.E. Yakovleva
Tambov State Technical University, Tambov, R@ssi
e-mail: la_dolce@roru

Abstract: The article presents the characteristics of construction of houses in th@s6éf the
XX century in Tambov on Pionerskaydaberezhnaya, Uborevicha, Andreevskaya streets. The
solutions for the reconstruction of buildings, improvement of yard areas and creation of the
favourable urban and natural environment are made.

Keywords reconstruction, remodeling, renovation.

Constrietion in the mid60s was aimed at solving the housing problem in the
shortest possible time, the formation of new systems of enclosed courtyard spaces,
regional and district development with integrated public buildings.

Residential areas of Naberezhnayee&t are closed systems situated near other
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buildings of other periods, with adjacent recreational areas along the river Tsna.
Disadvantages of the quarter are pedestrian permeability, lack of organized platforms
inside courtyards, parking areas, fire @émways not corresponding 8NIP standards

[1].

Houses built in the 19600s are standard fofiwe-storey brick residential
buildings with three load bearing walls. Thus, the bearing skeleton consists of three
longitudinal and transverse lod@aring brickwalls - two external ones and an
internal wall between the stairwells.

While remodeling houses it is recommended to dismantle the walls in double
and triple apartments, to combine kitchens and living rooms, replacing gas stoves
with electrical, in doubleand triple apartments replacing combined bathrooms into
separate ones, redevelopment of-bedroom apartments is not recommended.

Structural transformation includes strengthening of bearing structures
(foundations, walls), insulation of walls, superstune of additional floors, roof
reconstruction, extension of lifts, lobbies device.

Redesign of apartments includes increasing the area of the bathroom and
kitchen, creating a more comfortable layout by replacing internal partitions. In the
center of the bilding oneroom apartments are joined into tkedroom apartments,
because they do not meet the norms of isolation.

Accomplishment of territories near houses requires an individual approach, due
to the features of the relief (strong bias) and a small. drieia includes passages
device in accordance with the standard organization of sites for various purposes
accordance with SNIP [1] and the SP [2] and VSN8B8[3], demolition of
dilapidated houses, the resettlement of residents from dilapidated dpnaosirew
residential higkrise building in the quarter, the organization of zones of landscaping.

b M- v

Fig. 11 Cultural and leisure area dflaberezhnay&treet in Tambov.

It is worth noting the value of Naberezhnaya str. for Tambov in the urban
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developmenplan (fig. 1). This is a cultural and recreational zone of the city, along
which there are numerous parks, alleys, playgrounds, catering, cultural centers, in the
southern part of the organized beach area, including organized sports grounds,
swimming area (fig. 2).
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Fig. 217 DevelopmenschemeRecreational development.

Integration of the quarter to the urban environment must take into acbeunt t
natural dominant of the River Tsna. It will create the finished look of Naberezhnaya
street, will raise the quarter (district) indication of the comfort of living in the city of
Tambov. For visitors and residents of the city, the development of thas care
become a kind of attraction, and undoubtedly a great contribution to the
modernization and transformation of the city of Tambov.
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ECOLOGY OF THE URBAN ENVIRONMENT
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Abstract: Ecology of the urban environment is a very relevant problem addressed by many
scientists. The task of urban planners, architects, environmentalists is to work together to improve
the environmentof the city. In this article, we consider the issue of ecology of the urban
environment.

Keywords:city, environment, health, noise, people, pollution, problem.

Introduction

With the increasing growth of cities and urbanization of the population, the
problem of the ecological condition of the urban environment becomes increasingly
important. Since the city is the environment where there are all processes of human
activity. Humans are biosocial beings, and thus a vital factor for people is the quality
of air, food and water. There is also a number of other environmental factors that
affect the health of urban residents. These include noise, radiation and vibration
exposureThe problem of urban ecology will be discussed in this article.

The history of credaion of the urban environment

During the centuries of urbanization of the planet urban methods have been
formed and perfected by trial and error. In this case, the dream of all the participants
in the process of urbanization, including urban plannersijtactyrand residents, was
the city with the perfect environment. Ideas about the ideal city were various. Some
saw them as small towns, some as large dynamic metropolitan areas, some-as small
scale green "cities of the sun", and some as giant cities Wass gkyscrapers.
Urbanization of the planet has a long histéryfrom the first small settlements to
large citieq1].

The first human settlements were mostly simple environments, which served to
meet their basic needs (shelter, procreation, protectrom fenemies, etc.).
Subsequently, cities developed into more complex structures, with the increased
needs of humanity.

Technological progress was not only a key point in the development of cities,
but also had a significant impact on the ecology of the Every year there are more
cars that not only pollute the air with emission gases, but also provide a tremendous
noise and vibration impact on the environment. The increase inupuitrea and
roads resulted in the reduction of green spaces, which sverce of oxygen.

Environmental problems of the urban environment

Pollution affects the health of the urban population greatly. This is evidenced, in
particular, by significant differences in the health condition of the population in
separate areas dfd same city.

Health of citizens is affected by many factors, in particular the characteristic
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features of urban lif@ lack of physical activity, increased nervous stress, transport
fatigue and a number of others, but the greatest problem is environpahtabdn.

The most visible negative consequences of environmental pollution in a major city,
are manifested in the deterioration of the health of the residents compared to rural
residents.

Along with air pollution, human health is negatively impactgdnbany other
factors of the urban environment.

Noise pollution in cities is almost always local and it is mainly caused by means
of transportd cars, trains and plains. The noise levels on main roads of big cities
already exceed 90 dB and have a tendeadgdrease annually by 0.5 dB. This is the
largest environmental hazard in the areas close to busy highways. Medical studies
show that increased noise levels contribute to the development of neuropsychiatric
diseases and hypertension. The protection framsenin central areas of cities is
hampered by the density of existing buildings which make construction of noise
screens and broadening highways and green areas to reduce noise levels very
difficult. Thus, the most promising solutions to this problenoiseiduce the intrinsic
noise of vehicles (especially trams) and to build soundproofed buildings on the main
highways additionally as well as to install green facades and triple glazed windows
(with a simultaneous application of mechanical ventilat[@h)

A patrticular problem is the increase in the level of vibration in urban areas, the
main source of which is transport. This issue is under research, but there is no doubt
that its importance will increase.

Vibration contributes to a more rapid deterioratiand destruction of buildings
and constructions, but most significantly, it can adversely affect the most accurate
technological processes. It is especially important to emphasize that vibration harms
advanced industries the most and, accordingly, ite/ityonay have a limiting effect
on the ability of scientific and technological progress in metropolitan {8as

Conclusion

The way to create the environment in the city that will be comfortable for life
of people is very long and tedious. At the prestagje of development, when the city
is overpopulated compared to other settlements, the relevant problem about the
ecology of the urban environment raises. At the moment, the main task of
environmentalists, urban planners and architects is to creat@mdbkie comfortable
conditions for human life. This will require a tremendous amount of work so that the
modern city could enjoy all the benefits of scientific progress, while remaining
ecologically suitable for the life of people.
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THE STUDY OF GEOMETRIC FORMS
OF FOUNDATIONS BASES OF BUILDINGS BEING RECONSTRUCTED

N. V. Belyaev, N. S. Ivankova
Tambov State Technical University, Tambov, Russia
e-mail: kol.belyaev2009@yandex.ru

Abstract: The article foases on studying geometrical forms of foundations bases of buildings
being reconstructed. It also considers the geometric characteristics of such bases. In the
reconstruction of buildings we are dealing with existing foundations, so a new foundationllthat w
be constructed nearby, should be a complex form. It is necessary to consider mutual influence of
foundations. This study is relevant today, because the construction is developing more and more
every year. We are surrounded by a huge number of "oldtliibgs that must be reconstructed.
Many of these buildings are architectural monuments, so it is important to keep them in a good
condition.

Keywords: coefficients, foundation bases, geometric characteristics, geometric forms,
reconstruction, torque loads.

Introduction

In this paper we have studied geometric forms and geometric characteristics of
foundations bases of buildings being reconstructed. Foundations are an essential part
of buildings, which transmits loads from the building structure on the Boiettle
the new foundations in limited conditions of the existing underground structures of
buildings being reconstructed the foundations of complex forms have to be often used
and the impact of existing and newly constructed foundations must be ta#ken i
account [1]. In this paper we have studied the most common types of foundations
bases used in the reconstruction of buildings.

2. Types of foundations bases and their characteristics

The choice of the type of the foundation base depends on the loathend
presence of underground structures.

Foundations with symmetric-deam base are used when there are significant
alternating torque loads or when it is required to reduce the length of the base of
developed underground structures.

Foundations with -Bhged base are used for torque loads of one direction and
under the same conditions as foundations with symmetbieain bases, when the
distance from the gravity centre of the base to one of its edges should be minimal.

Foundations with tshaped base areadsin cases of significant torque loads in
mutually perpendicular planes, or when the conditions specified feinaped
foundations, must be followed in relation to two adjacent edges of the base.
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Closelyshaped strip foundations rectangular in plan aeel usmder the separately
located structures and under porches to buildings. These porches are separated frorr
the buildings by expansion joints.

Crossshaped foundations are used instead of rectangular foundations in case
where the rectangular foundationsclide concrete posts to provide support for
stands and other structures for various purposes.

Ring-shaped and round foundations are used under different round structures. It is
recommended to use rirglpaped foundations for relatively small loads. These
foundations are separate supporting structures; their moments can act in different
directions.

Polygonal foundations are often used instead of rdaoddations, as they are
easier to work with and it takes less time to produce the formwork.

These types offoundations are also successfully used for various types of
equipment and other technological devices [2; 3].

Geometrical characteristics of foundation bases of various forms and their values
are given in table 1. The values of the geometric charactsrigtithe polygonal
bases &) in the table correspond to the location of the bases, illustrated on the left,
and the values obf are shown on the right.

Table 1. Geometric characteristics of foundations bases of various forms
Scheme Form F X! Ye IS W, W
1 2 3 4 5 6 7 8

. ] Rectangular

- L:',;i:—f'r 7 ; T-beam
Eﬁ“tj - symmetrical

X

| Wl 0,5¢ )
aEr k, %) ks F
| Closelyshaped 0,5l + 50
{ =1 2 | strip foundations e ocll o
LY. - rectangular in plajk, ¢ J 20711k 0
Crossshaped
an) VVmax: Wmin:
T-shaped 0.5 =k,0?) | =kso F
B ) = =
=~ L-shaped e ] W.’“‘”z Winax
, i =K, 0% | =ks¢ F
7

(©): ()7 |Ring-shapedroung kiR Re KREKRE| KR | kR

. D b ©) b ©) b
O Hexagonal |k& |80 |€o [k,& | k@ |Ki@ |ks@ |ks@ |k, O
o &0 | %o
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1 ) 8 b ©) ) ©) b
/3 Q Octagonal %o &g ke @ ks K, O k@

Fi the area of the bases;

Oi the side of the base in the form of gukar polygon;

X, Yo T the distance from the gravity center of the square base to its edge aleng the
axis andy-axis, accordingly;

ly, IxT the base area inertia moments relative to the axes y and x, accordingly;

W, Wi T the base area resistance moraegtative to the axes y and x, accordingly;

¢, 1 T the length and width of the base, accordingly;

Ri Re 1 the outer and inner radii of the rustpaped base, accordingly.

The values of the coefficienks O, O for different types of foundations are given
in [1], where these foundations are dismgin detail.

3. Conclusion

In this paper we have studied the possible geometric forms of foundations bases
of buildings being reconstructed. We have also considered the geometric
characteristics of foundations bases of various forms and considerechtitgoos of
application of each type of foundations bases. The study has shown that the geometric
forms of foundations bases are very diverse, so they can be applied in various fields
of construction.
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DECREASE IN DEFORMABILITY OF THE CEMENT -BONDED
PARTICLE BOARD BY REINFORCEMENT WITH COMPOSITE FITTING

A.V. Dyachkina, T.M. Pluzhnikova
Tambov State Technical University, Tambov, Russia
e-mail: dyachkinanastya@mail.ru

Abstract: This article is devoted to developivay of decreasing the deformation of cement
bonded particle board (CBPB). The method will be developed on the basis of investigating the
major factorsthat have an impact on physiealechanical properties of CBPB. The goal of the
work is achieved by considering the principle of reinforcing CBPB with composite fitting. It is
supposed that reinforcement of CBPB is able to refine its durability and effgcdivengthen the
construction of the material. This method has an important practical significance because it helps
to increase fields where CBPB can be applied as well as its performance characteristics.

Keywords: cement bonded particle board (CBPB),onosite fitting, deformation,
reinforcement.

Introduction

In recent times the application of CBPB is becoming more widespread. The
production of CBPB allows to get competitive construction material and also it helps
use wood and recycle wood residue. rEfiere, the elaboration of the method which
can help to increase the strengthening characteristics is given a great attention.

One of the main disadvantages of CBPB is the low bending strength, so it leads to
deformations, which appear during storage alfeion and maintenance of boards.

The reinforcement of CBPB with composite fitting

The previously proposed methods of improving the physiehanical
characteristics of CBPB were investigated in the course of the work. This method
introduces such opins as reinforcing glue nanostructures [1], the modification of the
size and the placement of wood particles [2], the revision of manufacturing
technology [2], the change of wood filler [3].

This research allowed to find out that structure of theenadtis one of the main
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factors, which affect the CBPB strength.

The durability of CBPB is provided by a unique thréayer structure. Panels are
made of two layers of fine wood particles on the external sides and a layer of larger
particles inside [4]However, this multiayered structure ensures good tensile and
compression strength.

The reinforcement of CBPB with composite fitting will help to create a bending
resistant material. Composite fitting is not an additive in the composition of the
investgated material, so it will nanter into the reaction in the process of hardening.
Composite fitting will be placed in the CBPB in the form of reinforcing mesh. The
pitch and diameter of reinforcement are determined by the result of calculations.
Correct compound of CBPB with composite fitting and properly created bond
between them will decrease the deformability of the material. If the reinforcing area
Is too large, it will lead to lower strength characteristics.

In the method of reinforcement, it is portant how CBPB transfers stress to
composite fitting. If this transfer is carried out without energy loss, the overall
strength of the material will be high.

Fig 1. The composite mesh

Conclusion

On the basis of theoretical overview, we have investig#te properties of the
CBPB and previously studied ways of reducing deformations. It was revealed that a
significant influence on the effectiveness of the reinforcement is provided by the
geometry of the fitting and its location.

The application of thismethod in practice will make easier the process of
installation the CBPB and reduce the spoilage during transportation. Also if the
material has a good bending strength, it can be used in different new ways.
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SYSTEM OF COMPOSITE FLOORINGS FOR HIGH T RISE BUILDINGS

N. S. lvankova, N. V. Belyaev
Tambov State Technical University, Tambov, Russia
e-mail: ivankova.natalija2011@yandex.ru

Abstract: In this article designs of floorings of higlse building are reviewed and studied.
The high safety of loadearing elements in highse buildings demands such constructive solutions
which meet the increased requirements of strength, rigidity, fire resistance, low level of dead load.
Thus designs of flooringshould have high economic parametres: a small building height and
specific materials consumption, fabricability aimed at domestic building experience.

Keywords: composite, facture strength, flooring, highe buildings, monolithic house
building, steel sket reinforcement.

Introduction

In this article, we have studied the system of floorings of-higgh buildings. A
system of composite floorings, meeting all requirements of-hgghbuildings has
been developed for the construction of hrgde building nowadays. This system
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uses developments of Reinforced Concrete Research Institute which were made
under the guidance of professor I. G. Ljudkovskoy.

The modern system of flooring.

The basic element of the system is steel sheet reinforcement which catrike
following functions: it completely takes a lateral force; due to apertures in sheets they
act like templates for building a reinforcement core; in the frame junctions area sheet
reinforcement creates an ¢ ef h efcconcretef a
deformations; the sheet reinforcement works like a fixed shuttering; decreasing the
weight of a plate due to the installation of ligltincrete inserts.

Advantages of the offered system of floorings:

It excludes destruction of joints. Joirgee impossible due to full perception of
the lateral force, thus there is a real possibility to decrease the height of flooring and
not to use chapiters. (Fig. 1).

Fig. 1. Two schemes of work peculiar for the traditional joint and the jointales® by RCRI.

- It increases the rigidity of the frame. Due to the installation of sheet
reinforcement, there appears the area of increased flexural and shift rigidity; the so
called c¢collare working as the nyiagd d s
fracture strength of the flooring structure. (Fig. 2a);

It increases the quality of reinforcement installation. The high quality of
reinforcement installation is attained due to exact esestional positioning of a
reinforcement bar. It is espelljaimportant in frame joints where the insignificant
error in a reinforcement arrangement on sectional height can essentially lower the
strength of the section and rigidity of the joint. Steel prefabricated sheets with
apertures for the reinforcement baexve as a pattern for its installation in a final
position. (Fig. 2b);

——

Fig. 2 . Rigid insert in floorings i°ft
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1.1t allows to make separate concreting of the frame joint by special concrete
(high-strength polymer concrete, fibrous caetey) [2];

2. The offered system of floorings allows to create a system of hidden girders
combined by frame joints which provides the space stability of a framing during the
assembling process. (Fig. 3);

Fig. 3. Installation of a hidden franiethe first sage of building floorings.

3. A big variety of section layous configurations and constructive schemes is
allowed in steel sheet elements system;

4.1t provides reliable work under dynamic loads [3];

5. 1t allows the construction of flooring with fireesistance.

Conclusion

The proposed system of flooring completely corresponds the domestic practice of
monolithic housebuilding, and is aimed at V2835 concrete. Sheet elements of
hidden girders can be produced even by poorly equipped plants, which is confirmed
by theexperience of their Hsitu production.

The instances of the suggested designs made it possible to estimate the
expediency of the proposed floorings system:

- Floorings of stylobate part with span up to 18 m, loading to 3 tonns. The
thickness of floang on a supporting structure was 500 mm, the size of hauaoh,
the thickness of flooring250 mm.

- Due to the use of lightoncrete inserts, floorings of a standard storey with 12 m
span have the resulted thickness of 130 mm.
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APPLICATION OF LGSF TECHNOLOGY IN CONSTRUCTION OF
BUILDINGS | N THE TAMBOV REGION

[. A. lvanov, R. A. Markaryan,
Tambov State Technical Universifiambov, Russia
e-mail: ivan.ovtambov@list.ru

Abstract: The article deals with the issues of relocating residents from hazardous and
ramshackle buildings, constructiaf new housing to repladbose that have a state of failuleis
proposed to apply thkght gauge steel framintechnology under the restrictions of the economic
crisis. A new cluster of prabricated economy class housing with minimal capital imuests
allows to build a new cluster of pfabricated economy class housing with minimal capital
investments. This technology offers an opportunity to reduce the amount ldizidwelous and
ramshackle housing in Tambov.

Keywords costeffective constructig hazardous and ramshackle housitight gauge steel
framing technologypre-fabricated economy class housing.

Introduction

A state of failure is a category of the technical state of a building or a construction
and structure in general that is chagaized by damages and deformations indicating
the loss of carrying capacity and damage of failure [2].

In accordance with the Regional targeted program on relocatiesioents from
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hazardous housing situated on the territory of the Tambov region téharea of the
regional housing fund, that does not meet the technical standards of living, is now
747,0 thousand square meters, or 2,8 percent of the whole housing fund [3].

Problem analysis and ways of their solution

The rate of increase of the hougifund in the Tambov region now exceeds that
of its liquidation. At the same time, it is thamshackle buildings with the high
percent of the physical deterioration of constructions.

The solution of the aboveentioned problems is impossible only with tree pf
developed programs aimed at the relocation of people fh@amardous and
ramshackle buildings; there is a necessity for a new effective solution that will also
result in the growth of cost efficiency of construction and the reduction of
commissionig time for new housing facilities.

Taking into account all facts mentioned above, there is a proposal to introduce the
prospective technology of new housing construction applying LGSF. The rapid speed
of buildings construction buildings with the applicati of this technology is
determined by the operational compatibility of their structural elements. Due to the
metal structural element having light specific weight, there is no longer any necessity
to use heawweight deep foundations, that make constarcttheaper and reduce the
labor intensity of work to a large extent.

The outer walls (panels) are made from thermostructures in which light gauge
framing structures are laid, that creates a rigid framework of a light weight, that in its
turn allows not touse heawpayload construction machines. The panels are
characterized by the fast assembly, both at the factory and the construction site. Their
composition includes mineral wool protected with the vdporier and diffusion
sheet from excessive moistegifi].

In addition, the application of the effective heat insulation in the framework made
out of perforated profiles allows considerably reducing the cost for the housing
maintenance as well as reducing the load on municipal services providing heat.

As for cost effectiveness, the technology is characterized by low cost price. The
production cost for 1 square meter of the LG@8&de building depends on its
complexity and number of storeys and varies from 16000 to 30000 rubles.

Conclusion

Therefore, with tb implementation of this technology in solving problems of
hazardous and ramshackle housing in the Tambov region it is possible to significantly
ease the situation in the housing sector and contribute to the improvement of
residential requirements for tmmunity as a whole and for some families in
particular.
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TO THE PROBLEM OF CO NSTRUCTIVE
SOLUTION OF THE STEEL GRIDSHELLS

S.S. Ivanova, S.L. Usnyan
Tambov State Technical University, Tambov, Russia
e-mail: lvanova.Svetlanal@mail.ru

Abstract: Metal cylindrical gridshells are popular and promisintrustures due to a wide
range of applications. However, in the literature it is extremely difficult to find a detailed method of
calculation of these structures. The main objective of this article is to analyze the literature focused
on the calculation mbbds of metal gridshells and optimal design of spatial metal structures. The
article contains a review of scientific works of Russian and foreign authors on the given subject and
the main conclusions based on these woks are made.

Keywords cylindrical gridshells, spatial constructions, steel constructions.

Introduction
Metal cylindrical gridshells for coating industrial buildings, trade and exhibition
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halls, as well as for the frames of greenhouses, are quite widely used in construction.
However, such ar@s, compared to flat structures, are not fully utilized. This
situation can be explained by the fact, that there are not many scientific works, which
help with practical application and calculations of these constructions. There are no
works dedicated tohe analysis of patterns and structures of gridshells formation,
comparison of options with different ratio of lifting height to span from the point of
view of their sustainability and techh@@zonomic indicators.

This research aims to present scientifidagdahat are directly or indirectly
associated with the calculation of metal cylindrical gridshells and the optimum
design of spatial metal structures.

Literature r eview

In the last few decades there has been some theoretical and experimental researct

in the field of folded arches having a constant thickness between the edges and nodes
of the arches, which has been conducted in the USSR and Russia. Theoretical
research, which was related to the latticed arches and shells, was mainly conducted
by A. G. Trisheva [1], V. S. Eremenko [2], V. A. Ignhatyev [3], V. A. Lebedev and L.
N. Lobo [4]. In these works, it is noted that the loss of the bearing capacity of mesh
design begins with a loss of stability of separate truss elements. But this work does
not conside the possible overall shape of the buckling mesh design, as complex
spatial systems.

Until to 1950, Popov I. G and a number of the author [5] had conducted
theoretical and experimental study to clarify the calculation of net systems in the
form of a coverof Foppl. In these vaults under the assumption of spatial joints,
calculated forces in the rods differed from the experimental results. It was
established, based on the research work of these authors, that the cause of the abrup
change of stresses in thads of the gridshell, on the assumption of the hinges at the
nodes, is basically not the rigidity of the nodes of a flat farm, but stiffness of joints of
plane trusses.

Among foreign authors, who studied the problem, are G. Ruhle [6] A. Rothe [7]
and J.Brodka and M. Lubanski [8], but the problem is discussed in general and in
these works you can find only the classification of shells and bases of calculation.

In the works on engineering, concerning to arches, you can see only
approximation static analysiand verification of general stability by using a
simplified design scheme in the form of tlnged arches.

G. I. Pshenichnov in his book [9] presents the theory of thin elastic latticed shells
and its application in engineering. The author gives theesysof differential
equations of equilibrium for elements of a cylindrical shell with diamond and square
mesh. Pshenichnov proposes to use the simplified formulas and tables for
calculations.

Now, there is a need of developing a more accurate methodiofestd structural
analysis of these arches and checking the various forms of buckling them. It has
become possible thanks to the improvement of software systems, intended for the
calculation of structures by finite element method.

Over the last decade tieehas been a lack of experimental studies of gridsinells
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Russia. A. N. Rajewski and V. |. Kostenecka presented the results of theoretical and
experimental research of coverings of greenhouses in the form of a rod metal folds. In
the past it was shownahcompressed elements with structural flexibilities to 180 can
be used in the frames of the greenhouses.

A number of studies were conducted on the problem of convertible rod and fold
systems of modular elements. A transformed system (rod or plate)aseackange
associated with a change in the position of individual elements and the system as a
whole. The ability of the system to transform the batch status allows you to facilitate
the delivery of an entire frame or its part to the place of erection.

It should be noted that there are very few published works, which are dedicated to
the optimal design of spatial metal steel structures. Perhaps it is due to the fact that
the development of design methods was hampered by the development of computers
and matlkematical programming methods.

However, the optimal methods of designing the individual elements of spatial
structures were considered in detail.

A large number of works are devoted to the searching of the rational type of
transverse river section of consttion elements [10].

The monograph of Klyachin A. Z. [11] has a great importance for parametric
optimization of spatial metal mesh constructions. The author investigated the effect of
the structures parameters such as the change of the height of tierestran the
weight of the structure. He analyzed the degree of rationality of the outlines of the
structural plates and various types of structural designs.

Conclusion

Thus in this article we have made an attempt to analyze works connected with
metal grdshells. However, there is a relatively large amount of works, which are
indirectly related to this issue. We want to note that there is a lack of scientific works,
which are directly dedicated to the problem. You can only find general descriptions of
the structures and abstracts. So there are many problems concerning metal gridshells,
which should be investigated.
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MONITORING PROBLEMS AN D TASKS OF WALLING IN PROVIDING
ECOLOGICAL PARAMETERS OF RESIDENTIAL BUILDINGS

N. P. Merkusheva
Tambov State Technical University, Tambov, Russia
e-mail: natasha_monastyreva@mail.ru

Abstract: A problem of monitoring the parameters of walling which infagethe ecology of
habitation is considered in the article. Ways of solving the problem are shown.
Keywords:monitoring; walling; residential buildings; ecological parameters; building

Ecological parameters of habitation are defined to a large extehelgutlity of
walling. Thatds why the fulfill ment of
of hygiene and ecology is necessary in its designing, building and exploitation. The
providing of these requirements is possible under the condition pfdéisence of the
reliable system of the monitoring of walling. Nowadays such monitoring either
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doesnot exi st or It I snodt fulfilled ¢
ecological requirements.

The purpose of monitoring the building envelope at theration stage is the
organization of a permanent or periodic monitoring for changes in the status of
protection. At the same time the measurement and evaluation of various indicators of
constructions should be carried out, which are the main elemerits btiiding and
determine the operational safety of fencing in concordance with various parameters.
The examples of such controllable indicators for fsbatlding constructions are the
reduced total thermal resistance of fencing, air permeability resgéstarater vapor
permeability resistance. In some cases, the assessment of change in the moisture
content of the insulant, the assessment of change in the layer thermal inertia, etc. may
be carried out. As for the sowntsulating constructions, such indioes are the index
of isolation of the air noise, the index of the reduced impact noise under the
overlapping. [1]

Ongoing monitoring shouldnoét be just
the analysis of the dynamics of these changes should bealsed out during the
entire measurement period. The availability of information on the dynamics of
changes makes it possible to obtain reliable information about the causes of the
deterioration of monitored indicators and to take the necessary aatigtssbasis for
controlling and completing the elimination of the changes, both at some certain
construction facility and at the future constructed facilities.

The negative change of controlled parameters can be individual and peculiar just
to some certainconstruction facility. They may occur, for example, because of
blunders of a designer who is designing a certain walling, or due to blunders of
builders performing this construction. The result obtained in these cases is important
only for the given constiction and has a little effect on the overall improvement of
the quality of these enclosing structures at other construction facilities.

The shortcomings which negatively influence the future exploitation of the
walling may frequently occur because of #yestematically happening violations in
constructing buildings, such as technical regulations, the requirements of standards of
building constructions, recommendations on their organization, on carrying out
specific conditions of constructing and so o8] [

In the construction process it is necessary to provide the control for ensuring the
guality of constructed facilities by the monitoring which is carried out in combination
with the researclandtechnical support of the construction. [3]

In this case, maitoring is the process of:

- systematic and periodic monitoring of the strairess state structures, or the
deformations of buildings as a whole, the state of soil and groundwater bases in the
construction zone;

- the timely capture and evaluation of vidions from the project, the
requirements of regulations;

- comparing the results of forecasts of the mutual influence of the construction
facility and the environment with the results of observations for the purpose of the
operational prevention or th&imination of the identified negative phenomena and
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processes.

Nowadays the monitoring of environmental requirements during the construction
of buildings is carried out just in isolated cases. There are at least three important
reasons to explain thistsation.

The first reason is the lack of a regulatory framework and guidance papers
allowing to organize this type of monitoring efficiently.

The second reason is the technical difficulties that are caused by deficiency, and
sometimes even the complete Haof the necessary instrumentation required for
monitoring.

The third reason is connected with the need of creating some specific conditions
in the process of monitoring, which artificially recreate the conditions of exploitation
of the walling.

The exclsion of these reasons may encourage the organization of environmental
monitoring at all stages of the building, create favorable environmental parameters
inside the premises and, ultimately, provide a comfortable environment for human
life.

Nowadays the stem of monitoring the walling is developed not only at the stage
of building exploitation, but also at the stage of their construction within the
framework of the research of civil- bui!
NIISF RAASN. As a resulthowadays the system of evaluating the sound insulation
gualities of walling and, in particular, translucent window fillings is proposed. The
proposed assessment method is used in TSTU and NIISF of building physics of
RAASN.
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WOOD CONCRETE AS AN ENVIRONMENTALLY FRIENDLY AND
ENERGY-EFFICIENT BUILDING MATER IAL

N. O. Novikova, V. P. Yartsev
Tambov State Technical University, Tambov, Russia
e-mail: nota93@mail.ru

Abstract: The building material wood concrete, its advantages and disadvantages are
considered in the article. Wood concrete successfully combieekest traditions and innovative
technologies. As the combination of wood and {ggide concrete provides reliability and
durability of any construction built with its use. The use of wood concrete will reduce construction
costs. This material is vemyractical but it is not widely used. We have tried to analyze the main
characteristics of this material and prove that it isemvironmentally friendhand energyefficient
building material.

Keywords:building material, energy efficiency, green buildimgyod concrete.

Introduction

Currently, such concepts as green building and energy efficiency of buildings,
which increase the production of environmentally friendly building materials and
constructions made of them are gaining in popularity in our cauntr

The results of public opinion polls show that more than half of the population of
our country would like to improve their living conditions. [1] However, because of
the high cost of construction of modern houses and flats not many people can afford
do luy then. The cost of residential buildings construction can be reduced
considerably by using more fuefficient building materials. The use of a material
such as wood concrete will reduce construction costs.

2. Analysis of wood concrete properties

Wood cancrete is a lightweight concrete macroporous structure, which is a result
of the mixture of organic cellulose filler, mineral binder, water, and chemical
additives. [2]

The production of wood concrete has been known for more than half a century,
but with the collapse of the USSR it was forgotten. Today, it is beginning to return to
the building market.

There are two types of wood concrete:

9 Structural wood concrete. It is used for the construction of -hesating
structures of the building or interior walls.

1 Thermal insulating wood concrete. It is used for thermal, acoustic and noise
insulation.

The difference of wood concrete from other building materials is shown in Table
1. [3]
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Table 1- The difference of wood concrete from other similar materials.

. Thermal : .

. Density, ... | Frost resistance, | Compressive

Material kg/m3 conductivity, cycles strengthMPa
W/ ( m) A

Wood concrete | 400-850 0.080.17 2550 0.52.5
Ceramic brick 15501700 | 0.6-0.95 25 2.525
Lime brick 17001950 | 0.851.15 25 5-30
Expanded clay
lightweight 9001200 |0.50.7 25 3.57.5
concrete
Aerated concreteg 600-800 0.180.28 35 2.515
Foam concrete | 2001200 |0.140.38 35 2.57.5
Wood 450600 0.15 - 1.54

The wood concretbased construction is currently relevant because it performs
several functions:
- it is one of the most economical materials in the production and operation;
- the material which has a low thermal conductivity, high specific heat, which makes
it one of the most energgfficient materials;
- the woodconcrete blocks are convenientdarry and stack, which allow you to
work without the use of construction machinery, as a result it greatly reduces the
construction time;
- itis light (it is easy to drill and cut it);
- the low specific gravity allows to erect light walls, therefore,assive foundation
isn't needed;
- the woodconcrete block has a rough surface, which gives a better grip on the raster;
- environmentally safe because it does not emit harmful substances during operation;
- permeable (wood concrete absorbs evaporation);
- it is flameresistant (flammability group G1; group flammability- B1; smoke
forming ability- D1);
- it has a unique plasticity, which gives it resistance to compressive loads. Upon
reaching the limit load of compression wood concrete continues to essipy more
than 10%. Then the compression is not so intense, and when the load increases by
about 180% of the estimated one, the material is destroyed gently without causing
chipping and crumbling. This is explained by the fact that it has a lot of wood
components (80% is made up of wood chips) in its composition, which greatly
improves the elasticity;
- wood-concrete blocks provide a good sound insulation;
- it is biologically resistant (group 5).

The disadvantages of wood concrete are as follows:
- high moisture permeability (the use of plasters solves this problem);
- wood concrete appearance;
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- the high cost of woodoncrete blocks due to the lack of automation of production
processes, the degree of elaboration of technology and modest productionsvolume

[4]

Fig. 1 - wood concrete block

Fig.1 showshewood concrete block.

Conclusion

The application of wood concrete in lewge construction has many advantages.

It is superior to similar construction materials according to tegwomomic and
operational indicators Its main advantage is cost savings, both during the
construction of the house, and during its operation. [5]

The main advantages of using wood concrete include: low thermal conductivity
and high heat capacity; soundproofing; {iesistance; ec@riendliness; vapor
permeability, biological stability. Considering the strength characteristics of the
material in compression, there is a possibility of waodcrete use in buildings in
seismic zones.
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EXPERIMENTAL STUDIES OF THE SPATIAL SHEET MET AL
STRUCTURES

A. Yu. Obukhova
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Abstract: Spatial structures are used practically in all sectors of economy and construction, for
example in shipbuilding, bridge building and in a variety of industrial and civil objects, including
the construction of unique buildings. Spatial structures have creative bases allowing you to
diversify the city architecture.

Key words:cladding designexperimental studies, production, spatial structures, spatial design.

The purpose of the research is to learn more about spatial structures, their
advantages and disadvantages, areas of use and the application in construction.
Spatial structures are effaect and they should be used in laigmale designs. The
possibilities of changing the shape of spatial structures are virtually unlimited.
Scientists have a great experience in using spatial structures.

There are three main methods of determining thecalistate of spatial plates:

Astatic method, consisting in the analysis of perturbed equilibrium forms;
Aenergy method, present to the study of energy integrals;
Adynamic method, present to study the perturbed motion system.
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The upper and lower criticaloads are taken into account in calculating
construction.
The calculations should take into account the effect of the initial distortion known
as the shape of tleonstruction
The equilibrium equations are of the form:
Dn “w+n {17 g=0;
1E—hr1 ftin fw=0.
o ¢ & .20 O,, O 0.
VARG V2o T T e ViR T VAR XYook

Wi deflection of the she'! stress function,klvand KJ  the curvature surface of
the shellin the direction of coordinate lintY gncP respectively; N coating

thickness 9" in stability problems represented by a fictits lateral load equal to the

sum of the projections of momefiee effort No:Ne and S the direction normal to

the curved surface of the shell:
g=T (Ngx;+NX,+2 S)6

Xy ’ *2 the changes of the curvatures alcV gand P respectively, ¢ the change in

the curvature of torsion

The periments were aimed at:

Aidentification and analysis effort, strain and stress in the basic elements of the
coating under various schemes of loading;

Ainvestigation of the dependence of VAT compliance and tightening the reference
circuit;

Astudy ofthe effect of pranembrane voltage in the coating operation.

Theoretical studies in the form of ps&ressed shell gipar carried out on the basis
of the nonlinear theory of momefree shallow shells with the initial efforts of pre
stressing.

Experimenthstudies of membrane coating in the form of gipar carried out on a
large scale model of the coating with a side of 4660 mm, boom slack mm. Steel
reference circuit was in the form of a through construction. The shell was made of
aluminum sheets of 1.5 mritk. The package of plates and aluminum sheet were
attached to the reference contour tensioning bolts. Connection plates of 780 mm in a
continuous spatial membrane were produced by spot welding (with plug) consumable
electrode.

This Olympic indoor stadim with a ratio of the principal axes of 1: 1.2, the
relative sag coating (1/15 ... 1/18) for the small and large diameters. Scale models 1:
600. Tests were carried out at an average Vn&28:35 m /s speed, the Reynolds
number R;=70,10"
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Cep=-0,25 o=0" Cep=-0,34 =907

Fig. 1 Lines of equal pressure on the cover of the indoor stadiftegrees): a 0, bi 90.

The results of experiments determined deflection diagrams, longitudinal forces
and bending moments, normal stresses, education zones and folds for different
voltage circuits and load levels.
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REINFORCEMENT OF ASPHALT CONCRETE PAVEMENT
WITH GEOMATERIAL

D. E. Popov, P. S. Chernyakov
Tambov State Technical University, Tambov, Russia
e-mail: 364691@rambler.ru

Abstract: The article focuses on the appropriaéss of using geosynthetic materials to
reinforce asphalt coatings, depending on readtclimatic zone. An increase in reserve
maintenance periods of asphalt concrete pavement is examined.

Keywords geomaterial professional contextieinforcement of asglit concrete,road-and
climatic zone.

Introduction

Asphalt coatings are capable of maintaining high strength characteristics for a
long time. However, over time, road evenness and continuity are exhausted under
impact of high loads. To increase the stytanand extend the service life of asphalt
coatings different methods are used. One of the most common methods is the
reinforcement of asphalt layers by geosynthetic materials. The result of the study
reveals that from among all the different variants gatemmal is the most practical
and reliable one.

Scheme of reinforcement asphalt coating

During experiments it was found that when laying geogrid, attention is paid
not only to the strength characteristics of the material, but also how it has to be laid
depending on the type of repair works and climatic conditions. According to this,
there are $oadandclimatic zones (RCZ2).

When working RCZ in | and Il, continuous reinforcement is more effective.
For overhaul and cement concrete pavements repair in 2 RCcombined
reinforcement pattern with additional laying of reinforcing bars above the
transverse and longitudinal seams between the plates can be used (figure
1,2,3).When selecting a precinct reinforcement pattern the operating experience of
asphalt coorete pavement reinforced by this pattern that showed positive results in
areas with relatively mild climate should be taken into account [1]. This pattern is
not recommended for use in RCZ | and Il as after a harsh winter the cracks on the
pavement are tfn formed next to the reinforcing bars.
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Fig. 3- Scheme of laying geognd. @ombined; I "old" cover wih seams (cracks); 2
geogrid strip;

In these cases taking into account a constructive and technological decision on
reducing the thickness of the asphalt concrete pavement due to its reinforcement by
GM overhaul and pavements repair timing is acceptititbut change and is defined
according to 2. Without reducing the thickness of the asphalt concrete pavement
overhaul and pavements repair timing provided for in case 2 should be increased
(extension of the timing is not provided for the precinct pattdr@&M laying). A
longer service life is justified by a slowdown in crack formation, rutting and potholes
formation in the reinforced coating, which in turn helps to preserve the evenness of
the coating and its distribution capacity.

Conclusion

Reinforcemat of asphalt concrete pavement under the schemes in Fig.1,2,3
promotes redistribution of tensile stresses and prevents excessive horizontal
deformation due to the loAgrm temperature effects, and the impact of multiple
vehicles. At present, studies dmetcyclic loading of asphalt concrete at positive
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and negative temperatures, the effectiveness of the reinforcement in conducting
overhaul and reconstructions of the pavement and subgrade are being carried out.
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ENERGY EFFICIENCY IN CONSTRUCTION

E.O. Sergeev
Tambov State Technical University, Tambov, Russia
e-mail: jogabon95@mail.ru

Abstract Energy efficiency in construction is particularly relevant now, as all renewable
resources of the planet and many minerals used in power generation for homes can dry forever
in the near future. Also great prices for utilityrgees inhibit the ability of many people to
ensure themselves a normal life, as many spend most of their salary to pay for these services.

Keywords energy efficiency, energy conservation, resource conservation.

Natural sources producing thermal energythe last century are organic and
natural mineral materials: oil, gas and coal. These materials are a strategic factor,
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as their reserves are gradually being depleted. In our country, 40% of the produced
energy is consumed for heating civil and indutnaldings. The most important
condition for reducing this figure is to reduce heat loss through the building wall
structures during their operation in different geographical areas of the country. At
the moment, priority is given to improve the propertésduilding structures, to
increase resource and energy savings both in construction and in operation. Due to
the necessity of correct consumption of fuel and energy resources, demands for
thermal resistance barriers increase.

You can select different wayto improve the thermal resistance of modern wall
materials:

- the use of macroporous concrete (drywall);

- reducing the density fillers used for making wall blocks and panels;

- the use of multlayer fencing structures, including structural and thermal
protection layers;

- increase in the thickness of the fence (although this leads to an increase of
material consumption);

- porization light concrete mixture (requires anexntraining additives);

- use as a filler effective materials (polystyrene, pexlit

All of these methods are used in the modern construction industry, which
requires the creation of new higlrength and lightweight building components
and structures. Production of these products and structures is directly related to the
use of new ligtweight materials and development of their structure, based on the
increased requirements for heshiielding properties enclosing structures.

The main advantages of thermal insulation enclosing wall construction method
of spraying polyurethane foam is:

- lightweight insulation

- the lack of joints (cracks),

- the absence of cold bridges,

- long service life up to 50 years,

- turnaround time is A5 times faster.

Costeffectiveness of increasing the thermal protection of protecting designs is
determined bycomparing the nomecurring costs and operating costs for the
building envelope with a high level of thermal protection in comparison with the
basic design. Reducing operating costs is obtained by reducing heat loss through
the building envelope. Additi@h norrecurring costs are determined by the cost of
the heainsulating facade or installing a window unit. Calculation of economic
efficiency is based on the provisions of the "Guidelines on the assessment of
investment projects”, Moscow, 2000 (approvieg the Ministry of Economic
Development, Ministry of Finance of the Russian Federation, the Russian State
Construction Committee), SNIP Z2-2003 "Thermal protection of buildings"

Aimproving the thermal protection of external walls by the device mounted
facade system with ventilated air layer;

Aimproving the thermal protection of windows;

Aincrease the resistance to air permeability of window units;
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The payback period of such enemgfficient implementationss around 2630
years.

Thermal energysaving in the implementation of energy saving measures
reached by the considered houses typical series by an average of 41%, including:
- 25% - by increasing the thermal protection of exterior walls and attic floors in
cold attics;

- 10%- by increasinghe thermal protection of windows;
- 6% - by reducing the excess air in the apartments;

Energy saving building heating leads to a reduction in carbon emissions in the
atmosphere as carbon dioxide.

With a decrease in the apnditioning energy consumptiorf buildings as a
result of the introduction of these measures comes the release ofgeveeating
facilities. This allows the power consumption of new buildings without the
expense of commissioning of new capacities. The latter circumstance significantly
affects the decrease of the payback period.

References:

1. Dmitriev A.N., Kovalev |.N., Tabunschikov Y.A., Shilkin N.V. Rukovodstvo po otsenke
ekonomicheskoy effektivnosti investitsiy v energosberegayushchie meropriyatiya [Guide to

58



assess the economidiefency of investments in energy saving measures]. M., Avoca PRESS
2005.(Rus).

2. Livchak V.I., Tabunschikov Y.A, Ekspressergoaudit teplopotrebleniya zhilykh zdaniy:
osobennosti provedeniya // Energosberezhenie [Express energy audit of heat residential
buildings: Energy saving features // Energy savings]. 2009, Issue 2. (Rus).

3. SNIP 2302-2003. Teplovaya zashchita zdaniy [Thermal protection of buildings]. (Rus).

4. Fadeeva G.D., Pyizh E.V., Zheleznyakov L.A. Metody povysheniya energoeffektivnosyi zdan
[Methods to improve energy efficiency of buildings]Molodoy uchenyy [Young scientist].
2014,Issue2. P. 214216.(Rus.

Crrt14dSAanprsuvrRAy [Jau? |1 wuost [RU]?28wU]

J]. djtejjo
vsOsB s ME d 2 GTSfl]IZHOthI‘]ISSJdZ:er Isj mdzd yd MEd2 L
e-mail: jogabon95@mail.ru

O dzdes s Oyqgvizj cetst WWJjCIsdodesmis! o MmMistesdlsj dz' Milse j
otcj 3w, sO¢ CO0¢ dzaj ofpy tojfmktemr  dzOdzjls™ oL 5B C
dmetsf O &3" § , Colstste’ § O Wl Soz' v Hg Isigvf  © H &V tc H SR\ 9
zOeo Mj G HO. vOCY ] Beteddes j Yy dg 2O kfmdzzed rrsm
sedMfJuiddd Misd dstedsOdz’ dats?2 L dzd, sO¢ ¢0O0¢ d
L Otef ZO' &0 f§ &0k {Ida kidkkzd.

sdzf yjorj Wgostme@fp) yjddj, {dzgjteetsi WWjClsde dzsls: ,

v $91
11 883

EXCESSIVE INSULATION OF BUILDINGS AND ITS APPLICATION
PROSPECTS

[.A. Struleva, V.P.Yartsev
Tambov State Technical Urasity, Tambov, Russia
email: irkastrul@gmail.com

Abstract: This article views the possibility of practical application of the excessive heat
insulation ofenclosing structureand its environmental impact, as well as the possible economic
impact of its application. Excessive insulation can reduce energy consumption for heating and air
conditioning of facilities. Moreover egssive insulation facilitates project implementation for
buildings with "green" technologies such as using of solar energy, wind energy, etc.

Keywords:building industry, economic effect, heat insulation

Introduction

In today's economic environment, glarticipants of the construction process
from the customer to the developers seek to reduce their costs and increase profits.
Manipulation of the product final value is limited by purchasing power (very low in
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the Russian Federation), so more often theyg ways to reduce cos#nd if the
construction company has sufficient human and technical resources for the
optimization of technological processes, the identification of moderntadinology

and its critical assessment in order to reduce costgutstemer is often deprived of

such an opportunity. Thereby there is a need to popularize modern technologies and
materials in the broad masses with the aim of improving the quality of constructed
objects, as ultimately it is the customer that determirgs Iblasic parameters.

In the contemporary building industry at the cutting edge of science is the
development of a number of areas, united by common trdigse include eco
friendly and green building, construction techniques of "smart" homes on actlive a
passive technologies. All of these modern trends of building industry development fit
into the global crossdustry trends, designed to decide issues which are common to
all mankind. In developed countries, unlike Russia, is a 1atgée campaign to
promote these areas, including in the construction industry. In Russia recently
developed an interest in the issues under consideration [1].

The main constraint of practical application of modern domestic and foreign
developments is the lack of awarenesshef customer and the number of technical
experts of the existence of these technologies, their features and benefits.

Methods and materials

One of the most common methods of achieving the objectives in the
implementation of environmental and enesgvingprograms in the construction is
an excess insulation of inclosing structurBgspite the significant tightening of
thermal regulations in Russia at the turn of the millennium, the implementation of the
thermal insulation in accordance with current regjoiess allows only the minimum
allowable thermal resistance from the point of view of energy efficiency. Excessive
insulation makes it possible to significantly reduce power consumption both for
heating and air conditioning at the premises, improve theooliorate and allows to
get close to the realization of projects for "smart" technologies using renewable and
alternative energy sources. The mass use of this method in addition to the economic
benefit of lower maintenance of engineering systems costsigmaificeintly reduce
the human impact on the environment.

Measures taken by the Government of the Russian Federation in the field of
popularization of such decisions are insufficient and are reduced to the introduction
of energy certificates and the develmgnt of regulatory documents in that field.

These works, of course, are necessary, but they do not solve the main problem
the customers in Russia are not ready to bear the increased costs for solving
environmental problemdt is estimated that lossescurred during the construction
phase cannot be compensated and slightly stretched in time benefit from reduced
energy costs.Another problem is a lack of adequate information about the
possibilities of modern industry available to a wide range of the rmhisin process
participants.

Table 1
Type of Thickness Qn, Oh, Qh.sp, The cost of
insulation of kWh kJ/(n?l d Ood [ Jm? electricity for
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material insulation heating,
material, rouble/nfl: vy
mm
Calculaton values

1. Mineral rock 150 25,88 211,25 1014 837,56
wool

2. PENOP 100 29,06 237,26 1138,85 940,69
35

3. PENOP 150 21,75 177,50 852 703,75
35

4. Non-pressed 100 37,03 302,26 1450,85 1198,40

expanded
polystyrene-35

Table 1 [2] presents the results of research and energy efficiency of different
insulation materials of frampanel house enclosing structures with a stathd
(according to building regulations) and with excessive insulafibwe. calculations
used not only insulating properties but the materials and cost of operation and their
features in structures, mechanical and phghiemical characteristics [3,4].

Resuts and discussion

Table 1 shows that the selection of different insulation materials (1,2,4) is not
equivalent with standard insulation. Use of more expensive materials (2) leads to
lower costs and excessive insulation (3) enhances resulting effecé petbent time
in Russia they often use mineral wool slabs (1) for the insulation of -franed
buildings. Replacement of this slabs with more eneffygient insulator with use of
excessive insulation (3) saves 133.81 rubles for 1 square meters péarhysarafter
10-15 years of service additional investment in the construction associated with the
use of more expensive materials, and their excessive installation pays off, and the
customer starts to make a profit from the investments made in the farawded
operating costs for maintenance of the building. Increased operating characteristics
[3,4] of used materials (3) make it possible to increase the effectiveness of monetary
investments by increasing the interval between maintenance works. olmdlati
processes make these investments more attractive.

Conclusion

If the customer during construction of the object has full information about the
possibilities of the modern construction industry, including the benefits of using
excessive insulation ofelosing structures in buildings, there will be an increase of
the use of modern solutions in construction. On the basis of this analysis it is possible
to recommend to use excessive insulation more widely in the construction industry,
which will bring ecmomic benefits to the customer and significantly improve the
environmental situation in the construction area.
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THE INFLUENCE OF THE FOUNDATION BASE TILT ON SOIL
DEFORMATION

O. N. Surkova, T. A. Kutsaya
Tambov State Technical University, Tambov, Russia
e-mail: surkovaolenka@mail.ru

Abstract: The article focuses on the influence of the foundation base tilt on the soi
deformation The experimental task to study interaction of the sunken foundation and the base
under the eccentric and inclined load is set in the artitlalso contains the analysis of particular
casesin which inclined loads and modified angle of falation base influence the foundation.
Conclusions are made on the base of experimental results.

Keywords foundation base, inclined loadoil deformation

Nowadays there amanycases of base and foundation failure and deformation,
which can result inhe destruction of the whole building. In many cases, the change

62



of a tilt angleof foundation base changeatural properties of soils.

The article contains the research of influence of rectangular foundations bases
tilt to the horizontal plane and thelative depthof models, load value and the
displacement of the base and the foundation. Studying this influence, we made
several series of field experiments in which special attention was paid to preservation
of natural structure of soil during the proses building foundations. Conducting the
experiments, we applied a unified approach to the results of different series of
experiments to get a general idea about the interaction of deep foundations and soil at
different angles of tilt of model bases.

Theangle of load inclination to the horizontal plefievasc onst ant and ec
and the angle of the model to the horizontal p én@aschanging and had the value

o f 0, 5, 10 and 15A. The eaepmssionsaof¢hnt s
gravity center of the plateh; = atg&and h, = by + & (figur2 1). The
corresponding relative dep4; = 0,42 = 0,5. The averaged limit values of loads are
given in table 1

OTO

U,cm

a, b, ¢i diagrams of models and tracks of sliding surfacdsgdpendence
between the horizontal displacements and loads at different angles of models base
tilts 17 6 =0; 27 6§ =5% 371 6§ =10% 47 § = 15°

Fig. 11 Experiment with rectangular foundation models
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Table 11 Averaged limit values of the loads

5 Ultimate load (kN)whelf = 6 0.a and

0 5 10 15
1 2 3 4 5
0 10 117 15 18
0.5 124 186 20 22

All experiments show a significant (up30 %) drop of load after reaching maximum
(peak) value. Let us estimate the influenta @it angle of force on the base ldaghring

capacity. The extreme load unaze 0 andf = 6i04%- ¥andBtimes# 5)le8s

than this index unda@=0andf= 90 A .

The model settlement all experiments was not significant and did not exceed 0,5 cm.
The limit state was attained at the horizontal movemeftsrth and came with continuous
structure drift with a certain bank yard. Slide faces were determined by means of a cut of
vertical post of the dyed sand.

The destruction of the base increased the tilt and horizontal displacement. Some
cracks coming towards the back edge of the model appeared. The results of the
research correlate with the findings represented in [1, 2, 3].

In conclusion the greater the angle of inclination of the foundation limdbe
stronger the destruction of sail is.
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AVIATION SERVICE IN TAMBOV AND ITS IMPROVEMENT BY
REFURBISHING THE AIRPORT BUILDING

N.A. Sheludyakov, M.V. Pronkina
Tambov State Technical University, Tambov, Russia
e-mail: sheludyakov.na@gmail.com

Abstract: The flight canection development is the most valuable direction of economic and
social evolvement today. The Tambov region is not an exception. The location of Tambov and its
population impel the government and investors to find out optimal ways to solve relatksngrob
One of them is insufficient heat transmission resistance of the enclosing structure.

Key words:airport, calculation of heat transmission resistance, flight connection, pebble
dash plaster, thermal insulation.

Introduction

The requirements for thguick and comfortable services, whether it is a visit to
the doctor, shopping or a trip to other cities increase with the continuous process of
globalization in the world. We have learned to cope with most of these common tasks
remotely. Today it is posdib to arrange appointment on the Internet, or to browse a
list of necessary things in an online store. However, what to do with the services
which we cannot receive owing to the lack of conditions for this action.

For example, the trip from our city to aher country can take a long time and
huge financial expenses. In many respects, it is bound to undeveloped network of air
transport in our region. If we turn back to history, we will see that Tambov was
connected with 35 settlements by air not long agotbdiay air traffic is limited to
two constant directions (Vnukovo International Airport, Moscow; Pulkovo Airport,
Saint Petersburg).

Problems of the modern airport building. The reed for alternative air
service.

Tambov Airport can again become an inteioral one in the next 5 years
thanks to the state program "Development of transport system and road economy of
the Tambov region for 2012020". According to the vice governor, the airport will
be able to accept such planes as "Boeing 737" and "Airbus'AZ2Ghe same time,
the passenger traffic will increase from 20 to-2%0 thousand people per year.

Thermovision inspection of airport buildings

The airport consists of a group of buildings united by the functional process. The
airport building and te maintenance buildings are included into this group. Problems
of planning and lack of necessary rooms in this building will be solved on design
stages of architectural concepts. However, the second important problem is creation
of such a cover of the bdihg, which will allow to minimize thermal losses or to
eliminate them at all.

In the modern realities, the group of airport buildings has been considered as an
interdependent system of objects influencing each other. The main reason of thermal
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losses © the building is continuous window and lack of thermal covering of the
protecting designs. However, replacement of inappropriate elements is not enough.

The most important part of thermal research of the building is a thermovision
inspection. The specdd equipment is necessary for this task. That is why a
thermographic camera was taken to explore existing isolation conditions. The result
of the thermovision inspection is given below.

Flanning

Fig. 2.2.2- Thamovision inspection. Pedestal.

As we can observe, the greatest heat flow can be noticed under window units,
and at the joints of covering walls and covering wall with garret floor.

Overall, it is the main reason of the thermal losses the building. Ibéais
suggested that modern insulation system and materials are necessary for the
protection of the negative temperature consequences.

The calculation of the thermal isolation of the coverings was completed to find
out optimal solutions for each elemeiihe calculation was made with respect to
current Set of Rules 50.13330.201Zhermal performance of buildings.

Calculation of thermal insulation of containing walls

The design of the containing walls is presented in Figure No.2.3.1. TEHNOFAS
mineral woolplates are accepted as an insulant.
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Containing wall- 510 /l/
Reinforce primer
Glue for heat-insulating slab
Mineral wool Technofas
Basic armour layer
Glass—cloth net
Quartz primer
Ornamental plaster - 20
Fasade paint

50 |, ° 510

Fig. 2.3.1- Thermal insulation of the containing walls.
Basic value of the required heat transfer resistance is determined by the formula:
Ry = aGSOP+b | (2.1)
whereG:=0,00035, b=1,4 coefficients are determined by table 3 [5].
GSOPi heating degredays are determined by the formula:

GSOP =t t,xz,=(22 (1 3,7)X201=51657 A C |- d a y/lyear
Ry“=0,0003851657+1,4= 3,208 (m? - &)W

The normative value of the specified heat transfer resistance of the protecting
design:

R™"= Rytm=3,2080,63= 2,03 (m?2]- &)V (2.3)
The thickness of an insulant is determined according to the formula:
rel_ i 1 _ Snom
RO - U|n+x RS+ LvJout_ RO ! (24)

where Rs is conditional heat trarfer resistance of the homogeneous part of a
fragment of a heathielding envelope of the building, fad)/W;

Un is heattransfer coefficient of an internal surface of the protecting design, 3V/(m
L el);

U is heattransfer coefficient of an external surface of the protecting design,
W/(mPLd);

X Rs s the sum of thermal resistance of layers of the homogeneous sites of a design

which is determined as
X Rg= X

9=

; (2.5)

where ! is thickness of-layer of the homogeneous site of the protecting design,

¥ is heat conductivity of-layer of the homogeneous site of the protecting design
(application [5]).

- W a

Un=87 o (table 4[7]), Y%u 23m2t°H (table 4[7]).

o_ 1,5 %, 1 _ 1,002,051, W ,002, 1_ )
=0 X |
RE’ * 87 07 07 0038 01923 2% (mPLuyW
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The heater thickness equal to 0,09 m is accepted.
re_ 1,002,051, 0,09 002, 1_
Ro=87"07 070,038 019723 >3 (mP Uw) /
Rp*=3,390,63=213 (2L U ) / W
R°=213 (me O R™=203 (2. Uw) / W
Let's check a temperature drop between temperature of internal air and
temperature of amternal surface of the protecting design. The temperature drop is
determined by the formula:
Mt toe) _ (220 (1 28))_ . 00
P geqg 30887 00 C (2.6)

The condition is satisfied as the normative temperature ®h=40"¢ for
people care facilities between temperature of internal air and temperature of an
internal surface of an external wall is provided.

Thus, on the basis of calculation it is established that for providing the condition

ROR™™ it is necessary to arrange thermal insulation by mineral wool plates with
densityay = 120 kg/ni and 90 mm thickness.

Conclusion

Based on the above statements, it is easy to understand that usingdashble
plaster as a constructianaterial forthe thermal inglation is the most appropriate
thermal insulation type fathe given purposdt will allow us create modern view of
the building and conform current requirements.

The lack of optimal conditions for targeted flight connections is one of the main
problemwith air traffic in our region, which gives us a motivation to produce new
comfortable and sustainable airport system.
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IDENTIFICATION OF SOLAR FLUX MODEL ONTO A HORIZONTAL
SURFACE BY THE EXAMPLE OF TAMBOV

A.A. Aristov, .Y u. Koshelev, M.S. Kuznetsova
Tambov State Technical Universifiamboy Russia
e-mail: lohmatperes@gmail.com

Abstract: Engineering design of solar systems of hot water supply starts with obtaining
reliable values of the intensity of solar radiation coming onto the surface disposed at an angle to
the flow. For the intensity of solar radiah simulation randomly oriented surface it is convenient
to use the method of sharing the available reliable experimental data for specific moments in time
and computer modeling results for the remainder of the time domain.

Keywords:identification solarflux; solar radiation.

We consider the use of the proposed method for solving the problem of
identification of solar radiation onto a horizontal surface model in terms of Tambov
(52.430 north latitude). In general terms, the model can be waisten

% = chosg%é), ()

Wherel, is the solar energy flux density at the top of the atmosphere to the
surface perpendicular to the direction of sunlight (solar conskapig;coefficient

taking into account the wkaning of the direct solar radiation as it passes through a
layer of air mass m,is the angle of incidence of sunlight on a given surface.

A method of calculating the cosine of the angle of incidence of solar radiation
onto an arbitraly oriented surface is described in detail in a number of publications,
for examplein [5]. The values of the coefficient of the model (1) were determined by
the search, the results obtainked the modelwere compared with data from the
NASA satellites.

o5 ]

5

Fig. 1. The hourly average values of solar radiation by month for Tambov
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Fig. 1 shows the change of 3Paphics average hourly solar radiation onto a
horizontal surface for months, and FigsRows athreedimensional picture of the
change in average hdy intensity of solar radiation for the average settlement day of
the month throughout the year, resulting from the use of models (1).

NG
i ~,~'~~§:-~s~w AN
N

Fig. 2. Model of changes in solar radiation throughout the year for the city of Tambov

The proposed identificatiomethod allows uag computer simulations with high
accuracy for the spadane areas, where due tioese or other causgalues of solar
radiation intensityare absenthe developed method is suitable for any geographical
point of observation.
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ENERGY SAVING AS ENERGY RESOURCE

A.O. Danilova
TambovStateTechnicalUniversity, Tamboy Russia
e-mail: alena.dardanilova@yandex.ru

Abstract: Lack of energy is one of problems of our time. The dynamic and steady functioning
of the fuel and energy complex, as well as effective operatitineoexisting oil and gas fields
influences the economic growth and weding of the population. The energy supply is one of the
greatest challenges of the XXI century.

Keywords energy saving; energy sect@mergy resources.

Understanding and meaniraf the term "energy" in each period of time of
developmentare consistent with our knowledge, our technical capabilities and the
level of our responsibility to future generations for lavish spending of natural
resources, and therefore are constantly cingngvith the development of this
problem. In conditions of economic crisis, energy saving becomgsvarnment
priority because it allowasing relatively simple measures of state regulation
reduce significantly the load on budgets of all levels, tbagsthe growth of energy
tariffs, increase the competitiveness of the economy and increase supply in the labor
market.

The purpose of energy conservatisnenergy efficiency improvement in all
sectors, all settlements and in the country as a whole.

It is especially necessary to send all the power to:
- energy efficiency of buildings;
- improving energy efficiency in residential buildings;
- improving the efficiency of production;
- and of course, incregg the energy efficiency of equipment.

Theseare he priority areas.

The basic principles of energy policy in he Russian Federation include:
- the priority of efficient use of fuel and energy resources;
- implementation of state supervision over efficient use of energy resources;
- mandatory accounting @iroduced, obtained, or consumed energy resources;
- introduction ofefficiency indicatoran the standards for equipment, materials and
construction, the vehicle energy;
- development of national and regional energy saving programmes and their
financing;
- harmonization of normative documents in accordance with the requiemient
reducing the energy intensity of material production, services and lifestyle;
- creation of system of financi@conomic mechanisms, ensuring economic interest
of manufacturers ral users in the effective use of fuel and economic resources,
involvement in the fuel and energy balance of alternative and renewable energy
sources, as well as in investing in energy saving measures;
- implementation of state expertise of energy efficyeoicdesign solutions;

72


http://classinform.ru/bbk/31.15.html

- certification of fuel consuming, energy consuming, energy saving and diagnostic
equipment, materials, constructions, vehicles and energy resources.

- the creation and wide dissemination of environmentally clean and safe energy
tecmologies, providing safe population of the state of the environment in the process
of using the fuel economic resources;

- implementation of demonstration projects of high energy efficiency;

- information support for energy saving activities and promotdnadvanced
domestic and foreign experience in this field,

- training of production personnel and population methods of saving fuel and energy.
- the creation of other economic, informational and organizational conditions for the
implementation of energyasing principles.

Energy saving is one of the strategic tasks of the state, being both the primary
method of providing energy security, and the only real way to maintain high revenues
from hydrocarbon exports. Energy resources required for the interrelbdenent of
can be obtained not only by increasing the extraction of raw materials in remote areas
and construction of new power facilities but at a lower cost, due to energy directly to
the centers of consumption.

Becoming part of the global economic sst the Russian economy is forced
to make a technological breakthrougtheywise itwill finally turn into fuel and raw
materialatthe periphery of the developed countries. Energy saving is the key word of
the new economic policy of the country.

The coninuing high rate of economic growth of national economy is possible
only under condition of increase thelevel of energy saving in industry, housing and
utilities sector, in the production, transportation and distribution of energy.

Resource efficiencghould be considered as one of the energy resourdhe of
future economigrowth.

In solving issues of energy saving and energy efficiency it is important to
organize efficient interaction with the business community and involve the human
factor, providirg information and educational support on energy saving and energy
efficient use of fuel and energy resources at the international, federal, regional and
municipal levels. The continuing high rate of economic growth of national economy
is possible only undecondition of increase of energy saving level in industry,
housing and utilities sector, in the production, transportation and distribution of
energy.
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ENERGY SAVING OF THERMAL EQUIPMENT

R.R. Kuzyaev
Tambov State Technical Universityamboy Russia
e-mail: xpyct199@gmail.com

Abstract: The paper focuses on timaportance of energy saving for industrial companies and
the countryé6és economy. The types of ther mal €
reducing energy consumption are summarized.

Keywords:thermal equipment, heat exchange, exergy analygtsnal control.

The problems of energy saviage becoming more urgewith the exhaustion of
fuel reserves and increasing tariffs for thermal and electric energy. Thermal
equipment is one of th@ain sources of consumptiofh energy.

Thermal processesre important inheat power engineering and in other of
industrial processes including the manufacture of radio components. They are the
most energyntensive and widely spread in machimalding, metallurgical and
chemical industries, etc. Refinery anetnmchemical industries keep a leading place,
and chemical industry takes the second place in heat consumption, which is 12.6 and
11%, respectively of the total heat consumption in the national economy. The cost of
electricity and fuels for industriess aucial and affects the efficiency and
competitiveness. A large part of energy consumptidts ffor heat exchangers,
heating installation, furnace and other devices that have thermal processes.

The exergy analysis of heat power engineering plants is useabdess the
effectiveness of the optimal control of thermal equipment. This methtie imost
useful for thermal processes, for example, in the analysis of esawyy
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technologies and assessment of thermal efficiency of fuel usage. This method helps
usto calculate the loss of heat.

The research showed that with the optimal control, the decline in energy
consumption reaches 20% or more provided that algorithms of synthesis of optimal
control are performed by simple and cheap microprocessor devicelighlest level
of energy saving is achieved when the following conditions are satisfied:

1) optimal control of dynamic modes heating;

2) maintaining the required temperature at the set time;

3) elimination of deviations of controlled variable from theiativalue with a
minimum value of energy consumption. [1]

In the market economy there is a tendency for separation of the technological
process of heating by creating the structures, which lead to poor service and
limitations. Thus, in recent yearthe qlestion about the replacement of central
heating with individualheatingis raised To evaluate the energaving effect of
individual heating systems, we need to understand the processes in thermal system
from the perspective of heat losses.

The calculatin of heat losses is performed by the formula:
_ T,-T;

o @

where T, is the temperature at the beginning of the procegsc | e, AC;

T, is the temperature at the end of the proagste, A C .

This means that the lower 1, the more effective is the heat functiamd the
higher the ratio of fuel usage, the less energis requiredfor pumping heat transfer
fluid.

Thus it is necessary to raise dnd to reduceld But if the decrease 2 is
limited by the temperature environment, the increase ind8pends on the
development of heaesistant material.

The important role is played by the division of objects by the type of the energy
source and the operation modes. Thermal objects canldolvided into monoobjects
(Fig. 1 a)which use one type of energy source. Albere isa wide class of thermal
objects, which use the products of the combustion of gaseous and liquid fuels for heat
exchange.

Recently hybrid objectgFig. 1 b) havebemme quite popular. They use a
combination of functionals as weighted sum of the fuel consumption and cost of
energy. These include machines with electric drive, heating systems, hot water
boilers, operating on the principle of simultaneous use of diffeneergy sources and
heating systems, boiler plants working on the principle of sequential use of energy.

Energy costs in the process of heating can be redmced

1) raising productivity of technological equipment, decreasing downtime in the
working condkion;

2) increasing the reliability of electrothermal equipment;

3) improving heat insulation.
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Monoobject

/ \
‘ Electric heating Steam-heated, liquid or
X gaseous fuels, F=1I1
F=le
electric resistance heat exchangers, boilers,
furnace, the reaction furnace for heating
apparatus with liquid products,
induction heating, evaporator, modular
dryers, etc. | boilers, etc.
a)
Hybrid objects
/ \-\“\\

Simultaneous use
of different energy

The consistent use
of different energy

sources sources
electric heating | different types electric heating| |different types
and fuel of fuel and fuel of fuel
F=Cele+Crlr | |[F=CUT-C2I12 | | F—(Te, Ir) F=(I11, I2)
heating hot water the heating I boiler
systems, boilers system
vehicles with

electric drive
b)

Fig. 1. Classification of thermal objects by types of energy saving:
I T fuel consumptionlei energy costsCei the weighting factors
a’ monoobjectb i hybrid objects.
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THE ANALYSIS OF CAPACITIVE METHOD OF NON -DESTRUCTIVE
TESTING
A.A. Bryuzgin

Tambov State Technical University, Tambov Russia
e-mail: lexeikaO8@gmail.com

Abstract: The paper considers a capacitive method of-destructive quality control. The
article descriles the differences between capacitive method and other methods.
Keywords:capacitive method , nedlestructive testing.

NDT methods are based on observation, registration and analysis of interaction
of physical fields or substances with the test objebe Mature of this interaction
depends on the chemical composition, structure, status structure of the controlled
object, etc.

Electrical methods are based on:

- an electric field is generated in the test object, or an electric field is applied to the
object

- indirectly, through the impact of perturbations of redactrical nature (e.g.,
thermal, mechanical, etc.).

Electrical characteristics of the control object are used as a primary informative
parameter.

One of the electrical methods is the capacitivethomd of nordestructive
testing. The capacitive method provides for the introduction of the test object or of
the investigated area in the electrostatic field and the definition of the desired
characteristics for the resulting baaction on the sourcef this field. Electric
capacitor is used as the source of the field, which is also the primary
electric capacitgonverter. The capacitor performs the transformation of the physical
and geometric characteristics of the control object in the elecpraraimeter. The
reverse reaction of the transmitter is manifested as a change in its integral parameters.
Most often two parameters, the first describes "capacitive" properties of the
transducer, and the second characterizes the dielectric loss (e.gitacapaand
tangent of losses in components of the complex conductivity).

Informativity is determined by the dependence of primary informative parameters of
the transducer on the characteristics of the control object directly from the electrical
charactestics (e.g., dielectric constant and dielectric loss factor) and geometric
dimensions (thickness) of the test object.

We study the dielectric characteristics of the material quantities to be
measured and represents the source information for theosodditmany problems of

77



guality control of materials.

The @pacitive control method eliminates the shortcomings in the way of its
development:

- rigorous theory of calculating the basic parameters of overhead capacitive
transducers is absent;

- calibraticn of measuring devices is carried out by experimentation, without taking
into account the actual conditions;

- development of nowontact methods and control provided insufficient attention;

- capacitivemethod gives a lot of information about the progsriof the material of
interest to researchers.

The method can determine other physical characteristics of the material
indirectly: Density of components in heterogeneous systems, humidity, degree of
polymerization and aging, mechanical properties, etc. Test informative
geometrical parameters of the test object should include the thickness of the plates,
shells and insulating coatings on the conductor andcooductive substrates, the
transverse dimensions of linearly extended conductor and dielecddagts (yarn,
rods, strips, rods), localization of conductive and dielectric inclusions, and others.

For example, applying for this purpose the ultrasonic method is accompanied by
an additional measurement error. By changing the material propertiesdaripeng
ultrasonic vibrations occur in the material, dispersion of the signal on uneven
surfaces, interfaces and layers of controlled speed change and the wavelength of the
ultrasonic vibrations. The electromagnetic method of measuring the thickness of no
metallic materials used in the presence of a conductive layer on the opposite side,
which in most cases is equivalent to the requirement of measurement wittaiwo
access.

Thus,the capacitive method has several advantages over other methods. With
the mprovement of this method, it can be used for a number of solutions to complex
problems.
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THE USE OF A VARIABLE FREQUENCY DRIVE TO CONTROL THE
SPEED OF THE INDUCTION MOTOR

A.S. Golub
Tambov State Technical Universifyambov Russia
e-mail: Alexgolub007@yandex.ru

Abstract: The load on Induction Motor is not constant and varies as per load requirement, so
speed must be change as per load. If the supply voltage decreased motor torque also decreases, for
maintaining saméorque, slip decreases hence speed falls and motor speed is directly proportional
to supply frequency, hence to maintain a speed, the supply V/F ratio must be vary accordingly.
Adding a Variable Frequency Drive (VFD) to a motor driven system can offentgdt energy
saving in a system in which the load varies with time.

Keywords adjustable frequency, inverter, frequency control circuit, single phase induction
motor, variable speed drive

The induction motor is mostly used various industrial applit@ns. The loads
on induction motor always vary as per its application thetspeed of induction
motor is constant and cannot match with the load demartide Ibad on induction
motor decrease, the speafdinduction motor cannot decreas® per the loadHence
it takes rated power from supply so the energy consume by the motor is same. Hence
there is energy consumption is same during load varying condition also. To overcome
this problem a VFD is used in industrial application to save the energy consampti
and electricity billing. Variable frequency drive (VFD) usage has increased
dramatically in industrial applications. This device uses power electronics to vary the
frequency of input power to the motor, thereby controlling motor speed.

Variable Speed bive (VSD) applies to devices that control the speed of either the
motor or the equipment driven by the motor (fan, pump, compressor, etc.). This
device can be either electronic or mechdnica

As noted in [1], he speed of induction motor is directly projanal to the supply
frequency and rmaber of poles of motor. Variable speed drive by using frequency
control method is commonly used to control and change the speed of single phase
induction motor. It can vary the desired speed by changing the frequemgy u
switching sequence dhsulated Gate Bipolar TransistgGBT).

The VFD includeshefollowing stages of operation:

1 Rectifier Stage. A full wave bridge rectifier converts single phase or three phase
50 Hz power from standard utility supply to eitHered or adjustable Dc voltage.

One diagonal pair of rectifier will allow power to pass through only when the voltage
is positive. A second diagonal pair of rectifier will allow power to pass through only
when the voltage is negative. So two diagonal phiectifiers are required for each
phase of power.

2 Inverter stage. Electric switchpswer transistor or thyristor switch the
rectified DC on and off, and a produce a current or voltage waveform at the desired
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new frequency. The final section of the F i s referred to as
inverter contains transistors that deliver power to the mé&BT is a common
choice in modern VFDs. The IGBT can switch on and off several thousand times per
second and precisely control the power delivered tontbeor. The IGBT uses a
met hod named dApul se width modul ati ono
the desired frequency to the motor.

3 Control stage. An electronic circuit receives feedback information from the
driven motor and adjusts the output tagle or frequency to the selected values.
Usually the output voltage is regulated to produce a constant ratio of voltage to
frequency (V/Hz). Controllers may incorporate many complex control functions.
Converting DC to variable frequency AC is accomplisiisthg an inverter. Most
currently available inverters u$8NVM because the output current waveform closely
approximates a sine wave. Power semiconductors switch DC voltage at high speed,
producing a series of shedtration pulses of constant amplitude.tqui voltage is
varied by changing the width and polarity of the switched pulses. Output frequency is
adjusted by changing the switching cycle time by using microcontroller.

As VFD usage irheating, ventilation and air conditionir{gdVAC) applications
hasincreased, fans, pumps, air handlers, and chillers can benefit from speed control.
As noted in [2], ariable frequency drives provide the following advantages:

1. Energy savings: the primary function of VFD is to provide energy saving. The
VFD can save thenergy up to 50%.

2. Low motor starting current: at the time of starting the motor start with low
frequency so it takes low current at starting therefore VFD can be used as starter.

3. Reduction of thermal and mechanical stresses on motors and beftg duri
starts: by using VFD the thermal and mechanical stress on motors and belts during
starting get reduced hence chances of wear and tear of various part get decreased.

4. Simple installation: As VFD is single unit and it does not require any concrete
constuction so its installation is simple.

5. Lower R/A: as VFD has nearly unity power factor it has low&A rating.

Motor-driven centrifugal pumps, fans and blowers offer the most dramatic
energysaving opportunities. Many of these operate for extendeddsest reduced
load with flow restricted or throttled. In these centrifugal machines, energy
consumption is proportional to the cube of the flow rate. Even small reductions in
speed and flow can result in significant energy savings. In these applications,
significant energy and cost savings can be achieved by reducing the operating speed
when the process flow requirements are lower.

Hence we conclude¢hat VFDs provide the most energy efficient means of
capacity control. This drivperformsin a leadhg role for energy saving products for
the all industries using electrical motors. AddingFD to a motordriven system can
offer potential energy savings in a system in which the loads vary with time. The
operating speed of a motor connected to a VFD is véayechanging the frequency
of the motor supply voltage. This allows continuous process speed control.- Motor
driven systems are often designed to handle peak loads that have a safety factor. This
often leads to energy inefficiency in systems that operateXtended periods at
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reduced load. The ability to adjust motor speed enables closer matching of motor
output to load and often results in energy savings. VFD can be used for the number of
applications of Induction motor and speed can get control as gerdqairement so
energy consumption get reduced hence VFD becomes very reliable and economically
beneficial.
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SOME ASPECTS OF THE DUST FILTRATION PROCESS

A.G. Eltsov, A.S. Shuvaev, N.PFefelov
Tambov State Technical Universifylambov,Russia
e-mail:sanek68.1994@mail.ru

Abstract: The description of the main ways of filtering dust is given. The psaameters and
modes of process affecting the kinetics of filtration are shown.
Keywords dust, filtration, kinetics, mode

In modern industry, filtration is used for the separation of gas or liquid
heterogeneous systems. Cleaning gas or liquid from aspesaded particles is more
effective than the deposition process, and, hence, it brings a higher yield of the
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product (if the product is the solid phase of the suspension) [1].

Most processes are accompanied by some amount of dust or other solid particles
To prevent the pollution of atmosphere by industrial emissions it is necessary to
improve the processes, reduce harmful emissions to a minimum and introduce closed
nonwaste technological processes in the manufacture. To solve these problems is not
possble, one should use the most efficient and economical means of purification of
gases and air before its emission into the surrounding atmosphere [2, 3].

Special high performance filters and installation are used for industrial cleaning
of gases from imputies (ash, dust, and other debris). Their work is based on the use
of electrostatic deposition as one of the most effective ways of removing particulate
matter from the gas. the quality of filtration through porous layers and partitions,
flushing gases anthe separation of the particles improves due to the impact of
gravitational forces, i.e. inertial separation [4].

When filtering, solid particles contained in the gas or liquid may stick on the
surface of the filter walls, thereby forming a precipitaiemay pass through in the
depth of the material of the walls, lingering in the pores.

The driving force of filtration is the pressure difference before the filter and after
it. If this is the difference created by using any of the devieesompressopump or
a vacuum pump, filtering is done by the action of differential pressure. If it is created
with the help of centrifugal forces, then there is a centrifugal filtration (different
centrifugation).

One of the promising methods for utilization oflagje is to develop schemes for
obtaining dry bards using dryers. To implement this method it is necessary to develop
various laboratory filters and test them at specified operating conditions [5].

Thus, the quality of the final product is a task with hgractical relevance. In
other words, stillage is dried using dryers (spray, vacuum, freeze, etc.) without the
use of the evaporation stage with the lowest possible price (i.e., the process and the
equipment meets the requirements of the energy resoursgrganorms and rules)
is [6].

Gas cleaning from dust is done by filtration. Gases pass through porous patrtitions,
which have the ability to pass only gas particles and to retain eventual solid particles.

When selecting a porous partition, factors suchtemsperature and chemical
properties of gas and the size of solid particles, from which it is necessary to clean the
gas, are relevant.

The filtration rate is determined primarily by the amount of gas passing through
the filter wall per unit time. In adddn, the rate of filtration depends on the resistance
of the filter septum and the gas pressure.
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METHODS OF SURFACE PREPARING FOR GAS THERMAL
SPRAYING

S.A. Eremeev
TambovStateTechnicalUniversity, Tamboy Russia
e-mail: serges13@gmail.com

Abstract: The current trend of increasing the adhesion properties of sprayed coatings is
aimed at increasing the speed of the sprayed partitlesvever, not enough attention is given to
preliminary preparation of the surface. Surface preparation before coating is an essential part of
the technological process of applying coatings as it cleans and chemically activates the substrate.
To cope bettewith this challenge, it is necessary to choose the most suitable method of preparing
surface for coating.

Keywords preparing for coating, gas thermal spraying, structural materials.
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In modern industrial production, one of the solutions to the issusedfreation
of new materials with unique properties is the application of special coatings on
structural materials. a method of thermal spraynag asignificant place among the
many known coating methed

Thermal spray coating refers to a number of pees in which a substrate is
coated to improvés functional performance. Many types of coating materials can be
applied by thermal spray processes. Coatings can range in thickness from a
thousandth of an inch up to an eighth of an inch. Thermal spraygsdnave been
used to protect parts from wear, abrasion, corrosion, high temperatures, etc. and to
build dimensions on undersized parts.

Chemical interaction, intermolecular forces and mechanical gearing determine
the connection of the sprayed coatingthe base In this regard,it is greatly
influenced by the composition and structure of the basic material;, roughness
parameters, basic mechanical properties of the surface layer, hardness, density,
thermal properties, magnitude and sign of residual stieis&ness and properties of
oxide films andadsorbed layersthe presence and basic characteristics of the
intermediate sublayers.

Pretreatment of the substrate surface is one of the main factors for the high
strength adhesion of the coating to the #walbs, because in most cases the
connection of the sputtered coating with the material of the part is the result of a
mechanical clutch. Therefore, in order to sppayticles that impinge and deform
about the basis, firmly bonded with the coating surfdoe,substrate must have an
optimal roughness

These methods of surface fireatment before deposition of thermal coatings
include:

-mechanical methods of machining with removal of chips: torn thread cutting,
milling cut milling grooves, wedgshaped, nah grooves with a chisel, cutting ring
grooves;

-mechanical processing methods of machining: thread rolling, oblique mesh
rolling, processing methods of surface plastic deformation;

-combined methods of machining: threading and stitching, thretthg aml
blasting abrasive;

-processing by free abrasives: vibration, centrifugal, ultrasonic, blasting;

-prior application of the sublayers of molybdenum, Nickel, Nickel alloys,
composite powders by means of thermal spraying;

-electrical discharge machining Nelkelectrode;

-chemical etching;

-activation of the substrate arc discharge;

-cleaning glow discharge, cathodic sputtering.

In accordance t&GOST 9.30487 as the preferred method of processing for
roughening the surface and cleaning of oxidesecommende to subject tojet-
abrasive treatmenfih e r ecommended surface rThhaghn:
mechanism of formation of a developed roughness by the method-afrgive
processingvas describedn the works of A. D. Dvoeglazova and B. A. Popovkin,
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A.Yu. Medvedev, and others. However, the harmful effects on human health and the
environment encourages scientists to explore and develop alternative methods of
surface preparation for coating, which include: machining, coating layers and
electrical dischaye machining

Of course, different ways of handling give different surface roughness, and
hence different degree of connection of the deposited layer to the substrate. Table 1
shows the main methods of surface preparation of parts and adhesion of doatings
the substrate.

Table 1
Methods of The purpose of the Adhesi | Advantags Disadvantages
surface processing on
preparation strengt
h MPa
1 2 3 4 5
Preparation of steq 100.0 | Manufacturability ang Only suitable for
Knurling unhardened part simplicity of process | parts with
( HRCO35) cylindrical shape
Cutting the| During deposition of 152.0 | Manufacturability ang Not suitable for
ripped thread | coatings of a thickness simplicity of process | procesing hard,
exceeding 1 mm to the soft materials ang
details working in surfaces of
conditions of high stress irregular shape
Sandblasting | The increase in 345 Low power Environmentally
roughness consumptionand highidi rt yo
performance
Preliminary Applied if there is aig | 33.1 High performance an( High cost
application of| difference of the ability to use anjy repairable parts
sublayers  of| coefficients of therma shapes of details
thermal coating| expansion of the coatin
material
Electrical Preparation of surfaceg 1670 | Possibility of use fol Relatively  low
discharge of parts made of lov parts of various shapeg performance
machining carbon teels during the with surface hardnes
deposition of  thick HRC>40
layers on the plane ar
surfaces of revolution

In electrial discharge machiningrocessing, there is go@dlhesion between the
coating and the substrate by increasing the roughness. Moreover, the method allows
processing the surface hardness is HRC>40, and unlike machining techniques can be
used for parts of various shapes and sizes. Sgackrial discharg@ machinings an
environmentally friendly methothat allows you to control the adhesion strength of
the coating to the substrate not only by increasing the roughness, but also by
changing the chemical composition of the surface layer by using diffeistials
as electrodes.

Performance analysis of the basic methods used for surface treatment before
deposition of gaflame coatings showed that the highest adhesion strength of the
deposited coating to the substrate provides electrical discharge machining
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The method allows control of adhesion strength in a wide range by changing the
chemical composition of the surface layer by using different materials as electrodes.

Electrical discharge machining is an environmentally safe method and allows to
handle suiaces with a hardness of HRC>40, which is important for regenerative
repair of machine parts.

The solution to the problem of improving the adhesive strength oflayas
coatings with the base is advantageously carried out by applying an electric spark
madining for surface preparation.
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THE RESEARCH INTO THE WELDING POWER SOURCE IN A SOFT
SWITCHING MODE

I.E. Karpenko
Tambov State Technical University, Tambov, Russia
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Abstract. This paper discusses the characteristics of welding power supply, and offers the
design ideas on the improvement of welding powéillAridge configuration of th@ower source
is described.

Key words:digital signal processor, soft switching, welding inverter, welding power source

Introduction

With the advancement of power electronics, microelectronics, intelligent control,
and theconstant introduction of new devices, advanced control technology, new
materials and technology, welding technology is rapidly developing. Advanced
control methods, digital signal processor (DSP) as well as the soft switching
technology are used in the Mg power supply continuously, which makes it
possible to decrease the volume and weight of the power source and improve its
intelligence.

Flow diagram of the welding power source

The welding inverter is an inverter which can not only realize the caowers
from direct current to alternating current but also provide the desired mode for arc
welding technology. Fig. 1 shows the flow diagram of the welding power source.
Working principle is as follows. First of all, singphase or threphase AC is
rectified by input rectifier ZL1 and filtered by filter LC1 to form DC with smaller
ripple. Then through the higinequency alternating switch function of inverter NB
constituted by IGBT, this DC is inverted into AC. Finally, by a higlguency
transformer T,He AC is declined to dozens of voltages that are suitable for welding.
For DC welding, the AC voltage must be rectified by rectifier ZL2.
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Fig.1 Scheme of welding inverter power source

Soft switching technology

In the conventional PWM inverter, the powaectronic switching device is twn
on or turnoff under the control of gate in high voltage or current conditions. It is the
process of forced turaff, i.e. the hard switching circuit. In the case of high
frequency operation hard switching circuit mayaegirise to the following major
iIssues:

power consumption and temperature rise;

electromagnetic interference can occur at in HighQuency, interelectrode
capacitances of switching devices and the stray inductance in a circuit, that will affect
the work @ circuit on the whole.

In order to solve the problems in hard switching circuits, a number of scholars
and experts have proposed to change the switches trajectory, so that voltage or
current could be reduced to zero or a small value when switching devigeed on
or off. This is the so called soft switching technology. This technology allows
improving the frequency of switching devices, while the loss is decreased, which
makes weight and size of the inverter smaller.

Using the soft switching technology welding power sources enables to the
power switching devices be switch on or switch off under the condition of zero
voltage and/or zero current. This can lower the devices junction temperatures in
running, decrease electromagnetic interference (EMBalbthe limit of working
frequency of hard switching and overcome the hard switching of PWM inverter
circuit shortcomings fundamentally.

Control Strategy of Inverter Welding Machine

Due to the continuous requirements for improved performance of modern
production, the traditional controlled methods can not satisfy the demands well. The
direction of the intelligent control research can be divided into: fuzzy control
technology, neural control network and expert system.

Conclusion

This paper described the s@witching inverter main circuit, and analyzed its
working principle. Dueto efficient and rapid dynamic response of the soft switching
welding power source, it is one of the most promising in this class. The development
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will relate to power electronic ¢dnology, digital signal processing and computer
controlling technology in the future.
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TEMPERATURE FIELD VI SUALIZATION WHILETRE ATING POLYMER -
METAL CONSTRUCTIONS WITH HEAT INSULATION COATING MADE
OF POLYURETHANE FOAM

A. Yu. Yarmizina, V.D. Popov, N. F.Mainikova
Tambov State Technical University, Tambov, Russia
e-mail: teplotehnika@nnn.tstu.ru

Abstract: The paper deals with the temperature distribution in a-fayer polymemmetal
corstructions as a result of theirtreatment with the local round heater with the constant power
which acts on the surface of the polymer coating made of polyurethane foam.

The obtained numerical results allow for making a conclusion about -&ront one
dimersional distribution of heat across the thickness of the polyurethane coating and
implementation of the regulation mode of the thermal process for the local area of the
constructions.

Keywordsmethod of finite elements; numerical calculation; polymatal constructions;
polyurethane foam; temperature field.

Polymei metal constructions with heatsulating coverings on the basis of
polyurethane foam (PUF) are manufactured with the method of filling of PUF in a

89



mold ("shells" for pipelines, plates, sandwiganels, etc.). It is possible to exercise
nontdestructive quality control of such polymeric and metal constructionswith a
thermal method of treating thermal properties (TP) of layers []. Thermal
properties are defined with the use of measuring sysfénis7]. TP are shown
through a temperature response (thermogram) of the studied constructions to thermal
influence to which an object in the organized experiment is exposed]|[1

The purpose of this work is to conduct a numerical study of tempefalad®in
a method of nomestructive thermal monitoring of doulkeyer polymeric and metal
constructions. The steel constructions in the form of a plate with a polymeric
covering from PUFare investigated.

The design consists of two layers with thermalparties(TP): the first a4, 1, J
1;the second ay, ™ ,, J2.Thickness of layers h;, h,. TP of materials of which a
research object is made are shown in the table.

Table.- Thermal properties of materials.

Blocktag He::\?@?SEC%\gty Thern;a/l c(as pka(;tilr;; Density; kg/m®
(polyucr:gtirt\g]r?efoam) 0,041 1470 80
Heater (copper) 400 385 8890
Probesubstrate(ripor) 0,028 1270 50
Plate (Steel 40) a7 462 7800

Thermal impact on a surface of a construction is carried out by means of the
heater of constant power wh is executed in the form of a disk. It is built into the
measuring probe (MP). The MP substrate is made otihsalating material a
ripor. Probe radius Rup (fig. 1). The sizes of the MP substrate and a metal plate are
picked up so that they can leensidered semrestricted. Temperature in points of
monitoring of the surface of a polymeric covering is taken by means of
thermoreceivers (T1, T2). During measurements, thethermograms showing the
dependence of temperature on time are recorded.
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Operatios of modeling temperatur
fields for the purpose of identificatio
of the mode of a regularization,
executed by a finite element meth
with the software package of Elc
Student.

The task (its geometry, properties
environments, heat sources, bound
and other conditions)is describe
Creation of a grid of finite elements
executed.

Figure 2 shows the distribution ¢
temperature on thickness of a coveri
and substrate MP on an inst&arg00 s.

MP sizes: substrate heigh0 mm;
radius ¥ 25 mm. Dablelayer
constructions with the thickness: a he
insulating polyurethane foam covering
1 mm, the metal basis 10 mm. The
heater from copper: radius 10 mm,
heighti 1 mm.

Numerically determined temperatu
in points which are located on a hesa
axis: on a demarcation of the N
substrate and a  hemisulating
polymeric covering from PUF; in th
middle of a coat layer; on a demarcat
of the covering and metal.

The results of a research
temperature profiles received in tf
work allow to draw a caclusion on
shortterm onedimensional distributior
of heat on thickness of a polyurethe
foam covering and realization of ti
mode of a regularization of therm
process for local area of a constructiol

MP by

= i The studied body

12 || /

I
Heater - N - -
| /
hy
ff)__ - / o __RH__
I /,, L Re | /2
/./

L

Figure 1.7 Metering circuit of a methad

Figure 2.1 Distribution of temperature on
covering thickness from polyurethane foam ar
probe substrate thickness from a ripor

Thus, there is an opportunity to allocate on thermograms the working sites which
are characterized by independence ottiof the relation of a heat flux in any point
of a covering to heat stream on its surface.The analytical dependences describing a
thermogram on working sites are received on the basis of the solution of the
corresponding boundary value problems of heatlgotivity. Detailed descriptions
of algorithms of receivingand application of these decisions for calculation of
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thermal properties of layers and determination of thickness of a covering are
submitted in works [8, 9].
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INVESTIGATION OF CUR ING PROCESS ON PRESEQUIPMENT

A.A. Deev
Tambov State Technical Universifiambov, Russia
e-mail: ufo.deev@yandex.ru

Abstract: The main problem of the field is creation of authentic mathematical models of
heating of pressure equipment elements and creation on theirdfasie engineering calculation,
design and optimization procedures allowing lowering of energetic, time and material expenditures.
We suppose that such tasks need to be completed with the help of the modern systems of reverse
engineering (CAE) in coopeliah with automated design engineering systems (CAD). The primary
target is development of domestic technol ogi e
network of microprocessors, detailed predictive simulation by creation of perspectivetgrofiu
mechanical engineering, new power plants, and design process of control systems technologies on
the basis of scalable hardware and software complexes. Creation of such technologies considers
basic and applied researches in different fields, inclgdmath, microelectronics, information
technologies, computing systems, informatics and telecommunications. The complex of the listed
problems can be watched by design of elements of hydraulic presses for rubber products
manufacturing.

Keywords design metods, hydraulic press, modeling of the process, rubber products,
temperature factor, thermal field, vulcanization accelerator.

The competitiveness of the Russian manufacturing sector in the global market is
nowadays impossible without supercomputing, magsrmation technologies and
nanotechnologies.

The vulcanization process in molding tools on hydraulic presses with inductive
heating plates is more often used by rubber products manufacturing. Furthermore, the
temperature conditions of the vulcanizatiprocess is paid much attention to, i.a.
getting of the temperature fields of special configuration on the working fields of
heating plates.

For model ing of the temperature fiel
temperatur esao pooki hgngi ehdst hiei 6s wpos
approaches, differed by the difficulty of mathematical descriptions, established
assumptions, computation algorithms etc.

The processes of rubber products manufacturing using the vulcanization of
hydraulic pres are very poweintensive: the electric power costs are comparable to
that of raw materials. An optimal temperature control of press heating plates taking
i nto account the delay is an important
by production drubber products. The majority of existing control algorithms do not
consider thermal properties of constructions of devices with electroheating and errors
in the establishment of initial conditions that results in the considerable energy

93



overexpenditurén the dynamic modes. The features of a hydraulic press (Fig. 1) for
vulcanization with heating plates as a controlled object include:

A - the considerable time share -upf a
processes;

A the qgual ity oned bp rthe dempetrature nconditien ofd e f
vulcanization during the whole cycle of manufacturing;

A the process of vul cani zation ©bel or
technological processes;

A the main perturbing faceasosd cionntaca
temperature disturbance and instability of thermophysical properties of raw materials;

A the chemical composition and overa
have significant effect on the temperature condition of vulcanization.

7 £

Fig.1. The vulcanization press with inductive heating plates
171 case; 2Zi entablature; 3 heating plates;
471 dashboard; 5 sliding table; 6i recharging table; 7 ram.

Therefore, energy saving process control of vulcanization is an urgent and very
complex challenge. The main difficulties of its decision are:

1) development of a dynamic model, which, on the one hand, reflects
temperature conditions of the environment correctly and, on the other hand, is
suitable for the operational analysis and kBgsts of optimal control,;

2) mathematical description of the thermal properties of the vulcanizing
equipment.

The input variables of the considered process are:

A a pl a tiéts lengthy widih height and height of the cover;

A mat er ieacbverard inductqrd; a t

A inductor wireds di ameter:;

A parameters of itansionenddéaquency.c a l net wor Kk

The output variables are the temperature values in any point of volume of a plate
at any moment (a nonstationary temperature field oat)l

Productivity of the method of molding is defined mainly by the processing rate.
Properties of the detail received by molding depend largely on a mathematical model.
The form and the size of pressing define the form of a finished detail and thefneed o
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carrying out additional operations that is of great importance by determination of
production cost.
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DEVELOPMENT OF THE A UTOMATED CONTROL SYS TEM
FOR DRIED DISTILLERY DREGS PRODUCTION

I.I. Istomina
Tambov State Technical University 392000, Tambov, Russia
e-mail: Inara_Istomina@mail.ru

Abstract: Literature review of existing and prospective distillery dregs processing technologies
was perfor med. Probl ems of utilization of d
Advantages and disadvantages of proposed methods were compared, recommendatioins on the
choice considering the realties of the Russian producers are given.

Key words:processing of dried distillery dregs; dried distillery dregs, distillation industry;
ecology.

Introduction

Currently, the demand for these products is high; this is duretdavelopment of
livestock and consequently a large need for quality feed. At the same time, these
industries do nohave amanagement system that meets modern requirements and
ensure stable quality of the product.

Consequently, the development of theomuated control system of the process is
an urgent task.

Dried distillery dreg fodder is a natural higlvalue protein and vitamin
containingfeedfor livestock and poultry. Soligroductin powder form, which can be
used as aeparatdeedstuff or as an adive for ananimal feedoroduction

In the process of alcohol production from grain raw materials there is a
significant amount of production dreg liquid distillery dreg, which caes
environmental pollution when discharged into drafkisthe same tirg, the distillery
dreg has a certain nutritional and feeding value because the whole grain protein
remains in the dreg after processing of starchy components into ethanol.

At present time the automation of technological process of dried distillery dreg
production does not meet modern requirements for control quality, monitoring and
alarming of some emergency modes of equipment operation takesT@ayg®erature
measurementn dryers is carried out with mechanical thermometers; pressure
mechanical pressurgauges, controbf the amount of energyconsumed by the
technologyis absent Adjustment and control of process parameteesformed
manually.

The complexity of the process and the use of almost exclusively manual process
control often leads toa violation of the codes of technological regulations,
appearanceof preemergency and emergency situations. Automatic control and
adjustmenbof the basic technological parameters w&ilbw reducing theccurrence
of adverse factors.

Local Automation Facilities (Local Control System or LCS) can provide a
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solutiononly to problems of stabilizatiorf-or processingf more or less complex
solutions (solving problems of optimal process contitaf necessary to use modern
microprocessebased automation tools, as wek to apply multlevel automatic
process control syste(APCS)
The proposed technology:
1. Combined schemes.
2. Functional diagram
Distillery dregs recycling can solve problems of processing of liquid wastes from
the alcohol production:
1lnability for complete utilization of distillery dregs and of centrate through the
construction of treatment plants. The reastire absent of developed
mircroorganismacterias cultures for processing of centrate. Question of centrate
utilization with the use of treatemt facilities has not been resolved in the world
practice.
1To purify the contaminated drains (including dregs) in the distillery industry up
to date the filtration fields are appli€this leads to infection and pollution of the
ground water, open waterotlies and the atmosphelierequires large areas for
filtration fields.
1The presence in distillery dreg of solid substances in the range from 8 to 10%
of the total volume requires usage of the equipment for separation (filtration) into
solid and liquid factions.
1After the mechanical separationdstillery dreg,the solid fraction has a high
moisture content up to 80%.the cake would not be dried, afnortstorage the
fermentprocesses will start.
1The resulting humidity in case of separation byaser- 75-80%,by the
pressingauger separator 60-65%. After separation by decanter the cake is a fluent
a clot with a water content of 2,8 times higher than in case of presmsgey
separator.
1Usage of the centrate evaporation technology, as onéutiosis for utilization
of distillery dreg and centrate, can lead to bankruptcy of virtually any manufacturer.
The reason the 20th century technology with an enormous energy consumption.
Without increase of procurement prices of alcohol or objectivestuppm the
state, this technology is hopeless.

Automation of distillery dreg production process is one ofdbeisive means of
improving of the technical and economic efficiency oatproduction.

Development and introduction of the modern automatedral systenbased on
using of advanced automation technologies waillow to significantly improve staff
working conditions, improve labor discipline, reduce the impact of human factors,
reducethe number ofaccidents significantly reduce the cost of iméenance and
operation of thelistillery dregproduction process control system.

Conclusion

Automation of technological process of production of dry stillage is one of the
decisive means of increasing technical and economic efficiency of this production.
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ATWIN -SCREW HOPPER

D.A. Maksimenko, S.Yu. Klochnev, S.M. Vedishchev
Tambov State Technical University, Tambov, Russia
E-mail: msh@nnn.tstu.rutanboff@mail.ru

Abstract: The variants of feed dosing into individual and group feeders were studied; the
construction of feeding machine with screw hoppers was suggested; the experimental results of the
hopper test by dosing into group feeders were quoted.

Keywords:dosing, feeder, suspension screw.

In the feed making and feeding lines of livestock farms dosing by volume
hoppers is made in accordance with one of the following principles:

1 continuous feed dosing on a predetermined feed level with a smaditment
in time;

1 continuous feed dosing with possibility to change feed from peak to peak in the
process swiftly;

1 portion dosing: a hopper is set on a constant optimal level, a dose is determined
by time in use of operating device;
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1 portion dosing: a dose changed from point to point by dosing flap position;

1 portion dosing: a certain volume of dose is formed in advance and supplied
according to a time schedule;

9 portion dosing: a certain volume of dose is formed in advance and supplied
without time schedule

The most difficult task is to do a portion dosing with high quality indicators and
with possibility to change a dose and comply with a time schedule.

To solve this problem it is introduced a hopper installed on a feeding machine for
pigs (Fig.1), whichwas produced in Tambov State Technical University.

10 11 12 13

1-mobile cart; 2screw feed end;-Barward motion channel; -additional screw; &discharging
flap; 6-lever; 7-wall; 8-roller; 9-discharging screw part; :0in; 11-shutoff flap; 12distributing
screw; 13pin; 14-plate; 15spring; 16-discharging port; 17#feeder;
a) scheme of feeding machine.
Fig. 1 The feeding machine
In this variant of the feeding machine a running gear is used. Its scheme is shown

in Fig. 2.
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Fig.2. Scheme of a running gear of the feeding machine.
1-frame; 2lower disc; 3-drive wheels; 5.28ver system; @lectromagnets of operating stroke; 7
electromagnets of nlmad operation; 8grip; 9-clutches; léhydromotor;l1steering tube; 12
actuator; 13.18.3zlutch; 14throttle; 15-hydrolic distributor;16safety valvel7-hydropump; 19
electromotor; 2€filter; 21-tank; 22driven wheels; 23liders; 24bridge; 25steering geometry;
26-trunnion; 2%brake; 29detent lever; 3&teering wheel; 3tlamper; 33reduction gear.

The application of the running gear on pneumatie wheels with steering
control on driven shaft and with electrohydraulic mechanical drive on control shaft
helps the feeding machine move along a feeding line independently. The
electrohydraulic mechanical drive of control shaft that was taken from thenitia
IRT-165 helps the feeding machine start ffrtde and change forward speed of
movement gradually.
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FEATURES OF THE DESIGN AND EXPLOITATION OF THE SPIKE -
TOOTH AND SPRING-TOOTH HARROW IN RESOURCE -SAVING
TECHNOLOGIES

V.A. Myskin, A.Y. Nefyodov
Tambov State Technical University, TambByssia
e-mail: nefyedov@yandex.ru

Abstract: The article analyzes the design of the teeth and spring harrows, as well as the
introduction of resource saving and soil conservation technologies. It discusses the advantages and
disadvantages of different typ of harrows.

Keywords: loosening, resource conservation, soil surface treatment, -spokk harrows,
spring-tooth harrows.

The analysis of modern Russian and foreign resesagang technologies in crop
production reveals the important role of techhi@quipment of agricultural
enterprises of machines and mechanisms, characterized by high performance,
reliability, high performance and ease of maintenance [1, 2, 3].

We have identified and analyzed the particular features of the structure and spike
tooth harrow and harrows aggregates of the variety of tillage machines. That allows
identifying the factors that determine the trend in the construction of power harrows
and make recommendations for their use in the realization of various farming
systems.

Harrows aggregates have traditionally been widely used to keep moisture in the
ground of plowed fields and fallow fields, to level fields and crush lumps, to destroy
the soil crust and destruct weeds in the process eémergence and germination
harrowing ofcrops, taking care of meadows and pastures, etc.

Reduction of employees engaged in agricultural production, new technologies of
cultivation of agricultural crops, the need to conserve resourbase changed the
requirements for machines used for harrawiRirst, agricultural enterprises cannot
spend a much money on resources recruitment on aggregation harrows aggregates,
harrows transportation to remote fields, maintenance and repair of harrows.

Crop management technologies, which do not reduce the anuduplant
resources on field (green manure, straw), make it impossible to use traditional
harrows that clog plants and make the process of purification extremely difficult.

Thus, the disadvantages of traditional sgiketh harrow:

- the complexity of agggate acquisition;

- problems of moving aggregates from one field to another one and impossibility
of using public roads for such operations;

- inability to use the harrow on the fields with many plant residues;

- problems with sticking soil on fields vithigh humidity;

- the need to all timeonsuming work to restore worn teeth;

- unsuitability for use in case soil conservation technologies are applied;

101



- the minimum possibility to regulate the influence of teeth on the ground.

However, the towed spikiwoth harrows are successfully used in traditional
technologies, and some designs are used to overcome their disadvantages.

For small farms, it is advisable to use a folding frame design with sections of
spiketooth harrows, mounted on the tractor hitch.

The use of springooth harrows is becoming popular nowadays. Taking into
account today's technologies and harrows labor shortages,-spthgharrows are
gradually replacing traditional hatthrrow teeth. Springpooth harrows are more
productive, they aabe used in any cropping system with conventional, minimum or
zero tillage. Springooth harrows, which have a large working, width can be
compactly folded into the transport position and are serviced by only one tractor
driver (Fig. 1).

Fig.1- Springtooth harrow at work and transport position

Long spring teeth vibrating in the longitudinal plane, better loosen topsoil, cab
clean adhering soil and crop residues, have less wear, do not require maintenance anc
repair, have a wide range of fine adjustrnef the pressure on the soil and loosening
intensity.

The impact of the sprintgpoth harrow on soil depends on the thickness of the
tooth [4]. In connection with this spring harrows can be used not only for intensive
loosening and leveling the soil whanil is harrowed and moisture is kept (heavy
harrows), but also for the harrowing of crops of grain and weed control in crops of
cultivated crops (light harrows) (Fig. 2). The latter is especially important for
reducing the number of row cultivation arektchemical load on the ecosystem.

Fig. 2- The harrowing of cultivated crops

Springtooth harrows used to keep moisture have a number of significant
advantages over conventional teeth: greater productivity due to high speed movement
of the unit and té efficient use of working time, the opportunity to work even on wet
and sticky soils, as well as reducing clogging of working bodies with plant residues.

Springtooth harrow, are effectively used in soil conservation technologies for
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leveling straw, premergence soil tillage, harrowing crops with simultaneous
application of fertilizers, herbicides, and for seeding sisedided crops, sowing
grass and green manure (Fig. 3).

Fig.3 - Springtooth harrows with fertilizers

They are used together with moderombined tillage machines for crumbling
and leveling of the soil.

Thus, the modern farmer has a wide range of sjpkth harrows, depending on
the use of crop cultivation technologies, the volume of work performed, the
availability of human and finandieesources [6].
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FACILITY FOR RESEARCH INTO NOISE INSULATION PROPERTIES
OF COATING BASED ON POLYMER SOLUTIONS

S.A. Ovchinnikov, A.O. Danilova
Tamlov State Technical University, Tambov, Russia
e-mail: fobos689@yandex.ru

Abstract: Noise in a passenger compartment is a constant problem of many domestic cars. In
this article, we consider the materials developed for improvement of noise isolationcaf ted
installation for check of everyone on sound absorptivity. Pluses and minuses of the proposed
technology are considered. Also, we will note that this compounding has a wide range of properties
which are capable to improve noiabsorbing of bodiesf cars

Keywords:polymer, facility for the study of noisesulating properties, composite materials

Any car containsa lot of different sourcesof noise of different nature. If
manufacturersof businesslasscars pay o lot of attentionto comfort and noise
insulationfor their cars,more affordablecarshaveonly factory manufacturedoise
insulationsystemthatis not enough.Thatis why manyRussiancar ownerscomplain
about poor noise insulation of the vehicle and about annoying soundswhich are
called ccricket® Thisis ahugeproblemof Russiancarindustry.Noiseinsulation is
oneof themainfactorsof comfortandfeaturesof luxury cars.Thelow level of noise
insulationof the passengecompartmentffectsdriversattentionandincreasesis or
herfatigue This is especiallynoticeableat high speedswhenthe generabuzzin the
carcabingivestheimpressiorthatthe carwill takeoff. Thatis why you do notfeela
speedin luxury cars.Good noiseinsulationallows the carto revealits sound audio
system. Very often clients notice that the sound becomesbetter after i t lgeen
repaired Literaturereview (1-6) showedtherearefew approaches$o the preparation
of noiseinsulationcompoundsWe developedand manufacturedhe original facility
for experimentatesearchnto anti-noisepropertiesof polymercompositegFig. 1)

Fig. 1 - Experimentafacility for noiseinsulationpropertiesbasedon polymersolutions

Thefacility contains:
Ritmix RCMmicrophone- 101, SmartBuyFestspealer, PVC pipe with 100
millimetresdiameter, rubbersealsandplug.
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Themicrophonecharacteristicareasfollows:
CondenseMicrophone;

Directionaltypeis omnidirectional;
Sensitivityis upto 110dB;

Thetypeof connections wired
Thespeakercharactasticsareasfollows:

A powerof 2 W;

Poweris basedbn 220V

Line input (stereo) mini jack connector.

Fig. 2 - Experimental samples: Sample 1 100% ABS plastic; Sample 2 60% ABS + 30%
UHMWPE+ 10% talc; Sample 3 60% ABS + 30% fluoroplasti0% talc; Sample 4 SOUND
OFF; Sample 5 48% ABS + 32% UHMWPE + 20% talc; Sample 6 38% ABS 29% UHMWPE +
15% talc + 18% fluoroplastic.

The operating principle of thimcility is as follows As shown in Fig. 2, samples
are successivelyplaced betweeriwo parts of the pipe The microphone andhe
speakerare connected to a personal compufénis computehasi nst al | ed ¢
me t gmgram that ismade publicly available, which measures the volume in
decibels For the resear ch,r ameo rael stoh autsiaids c¢aS
the public domainln this program, we used the frequency range from 20 to 2000 Hz
and took readings from the microphoret the same timeWe prepared a solution
based on BSA plastic for creating our noise insulation coitpos We used
"Acetone" as a solventhe polymer solutions for experimental studies were prepared
as follows:we put a predetermined amount of the polymer solution and the calculated
amount of additivesnto measured capacitancén order to obtain the eskired
viscosity of noise insulation compositioyou need to adthe solventThenadd the
obtainel compositions to the prepared preetal samplesThose samples sound
insulation characteristics are beingestigatedn this particular facility.
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MACHINE ELEMENTS AND COMPONENTS STANDARDIZATION

M.S. Cherkasov, D.I. Chugay, D.EVolchenkov
Tambov State Technical University, Tambov, Russia
e-mail: wolf080195@rambler.ru

Abstract: Standadization is of great importanceboth for machine industryand national
economy.Standardizationensuresuniformity and quality of products by introduction of special
binding reference documents called standards.

Keywords standardization constructionsgetails mechanismslevices
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Standardizatiof machinepartsand componentscludes

- design rules general rules, classificatisnglossaries calculation methods
and drawings rules

- structures- basic parameters, mounting and overall dimensions

- manufacturing process parametasgineering procedure and tspl

- quality level and usage environmeiit materials, drawings technical
requirements and testing methods.

Machinepartsstandardizatioensurs:

a) quantity production of standard elemehabor intensity in the quantity production

is far less than that in the smattale and individual production;

b) standard cutting, deforming and measuring tools;

C) easy replacement of brokparts

d) great saving of labour;

e) designquality upgrading

It is difficult to imagine the great amount of labour to be spent to work out
individually all screws, rolling element bearings, lubricating arrangements and other
standardized elements and components for every machine.

It is important to design machigetaking into account the possibility of
components angartsunification with other machines, which are similar in size and
design Thatis why the integrated design of machines size spectrum is actually
efficient.

Experience in the machine industry ppog a gr eat efficie
buil ding block design, usingespeciah standtardiaeel s 6
el ement s call ed aggregates and assembl
generally used for smatdicale machines and individual protlons that provide
commercial manufacturing of aggregatiereby malng the production cheaper and
faster.

The great efficiency of the quantity production in contrast to that of the-small
scale and individual productions makes the designers use thegatgy and even
machinepars which have been already manufactured massively.

Machine parts cannot be manufactuvath absolute accuragnd always have
some deviations from nominal dimensions. However, interchangeability of parts is
crucial for operationmanufacturing and design of machines.

Interchangeability is the ability of independently produced parts to take their
places in the car and provide gegugality work without additional processing.
Interchangeability allows independent processing of spdayy means of high
performance techniques (as it eliminates the need to fit a mating piece to another), the
effective application of the production and assentbioky, highperformance, easy
and reliable contrabf products using calibers, fast replacemaindefective machine
parts by prefabricated spare, acceleration design

Interchangeability (full or partial) depredmg standard system limibof
tolerances and landings.

Size tolerance is the difference between the largest and smallest size limit
values. Zone between the sizes of the field is called tolerance. Tolerances are
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established in accordance with the ten classes of accuracy: 1, 2, 2a, 3, 3a, 4, 5, 7, 8
and 9.

The Flaccuracy class is used:

a) for part determining the work accuracy of speqgmecision machines, precision
machines, separating machines;

b) for particularly stressed parts in higheed machines where accuracy largely
determines the distribution of the load or stress;

c) for parts innoiseless higtspeed mechanisnifsnecessary.

The 29 accuracy clas is considered to be the prevalent eamemodern
production.

The 3% accuracy class is characteristic for parts in meespeed machines and
other machines and mechanisms of average accuracy.

The 4" accuracy class is used for elertsenparts and machines of low
precision, mainly lowspeedones it provides for the possibility of partial use of the
pars made without chip removal from brigtitawn round steeand pipes, cold
formed elements etc.

The 8"accuracy class is used in th@sh minimal requirements for accuracy,
generally, for auxiliary devices, it is focused on the manufacture of elements without
chip removal.

The 7", 8" and 9" accuracy classes are fpartsof free size, i.ethe size of
mismatching surfaces and workpéscfor sizes after pretreatment. These classes of
accuracy are formed as a result of stamping, drawing, casting in a mold, the rough
turning and milling etc.

The numerical values of tolerances in the range of gener&B0Imm size are
taken proportionato the cube root of the size.

The connection of the mating parts is determined by the fit, which limits the
value of tightness or gaps in the joint.

Landing is divided into three groups: interference fit, landing with a gap and
transitional.

An interferene fit (pressed) is mainly used for the fixed connection of the
parts without additional fastening.

Transitional planting, i.e. planting, which can be both interference and
clearance (depending on the combination of thaahsizes of the mating partss3,
used for the fixed connection of the parts with additional mounting dowels, pins and
screws. These plantations are mainly used for centering of the mating parts.
Landing with a gap (sliding) is used in mobile mates (kinematic pairs); the fit of the
slip is also used in fixed connectionkile the machinés working, but it is subject to
frequent assembly and disassembly.

Landing of the 2 (main) accuracy class arranged in ordeto decreas the
preload and increashe gap:

1. With interference

2. Transition&

3. With a gap

4. Hot
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Deaf
Slip
Press
Tight
. Sliding

10 Light-press

11.Tense

12 Running

13Push

14 Freerunning

154 0arse clearance

16.Thermal running gear

Landing are selectday calculation oby experience.

For press fits, interference is calculateg the condition of the iguired load
transmissionand for runningits, the most appropriate gap fluid frictiambased on
thermal strains. The gap is often limited by accuracy requirements.

Various plantingis carried out by varying tolerances of only one of the mating
parts, ad tolerances for the second part of the nominal size and accuracy class
remain constant. This reduces the required number of tools (reamers, broaches and
gauges).

If the tolerances are stored (for a given diameter and accuracy grade) constant in
the femag part- holes, then the system of tolerances and fits is called the hole
system, and if the male parthe shatft, this system is called the shaft system.

The nominal size in the hole system coincides with the lower limiting size of the
hole and the huboterance zone is located in the hub body. The shaft system, the
nominal size coincides with the greatest limiting size of the shaft and the shaft
tolerance zone is located in the shaft body.

The main application in engineering has the hole system @®fada reduction
range of expensive tools for machining of the holes.

Application of the shaft system is caused by the following:

1) useof a brightdrawn calibrated shaft material without further processing (in the
agricultural and textile engineering asoime areas of the instrument engineering);

2) implementation of the seating surfaces of the outer rings of rolling bearings for
shaft system (to avoid the release of bearings with different permissible deviations on
external diameter);

3) the ability to dever a smooth shaft instead of a stepped one.

Tolerances and landing are put on the drawings behind the designation of the
nominal size. At planting assempbtrawings are denoted by fraction, the numerator
refers to the hole, and the denominator to th&fts on the working drawingshe
tolerance is represented in a line with the size. In the hole systenetter A is used
for the hole, and the symbol of the corresponding toleranasedfor the shaft. In
the shaft systemthe letter B is usedor the shaft, and the symbol of the
corresponding tolerangs usedor the hole.

By usgng nonstandard tolerances and landings, as well as by the absence of the
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required limit gauges itis possible to put numerical values of permissible
dimensional deviatiason the drawing.

|l tds |1 mport ant giteothepessihility of compondnts and s
partsunification with other machines, which are similar in size @esign
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ADAPTIVE FILTERING BACKGROUND RETURNS IN THE RADAR
AIR TRAFFIC CONTROL SYSTEMS

V.S. Panfilov
Tambov State Technical Universifyamboyv Russia
e-mail: ponfak@gmail.com

Abstract: The paper considers the problem of implementation of adaptive filtering of radar
signal in the presence of background returns within range of the radar system.
Keywords:Adaptive filtering, background returns, radar, air traffic control systems.

Radarautonated air traffic control (ATCyystems arene of the mairools that
gain access to the informatioon the traffic situation Monitoring and control
procedures, implemented with thagstems must providethe safety of aircradt
while maintaining theiregularity and cosgffectiveness. On the other hand, the ATC
radars operate under the impact of various typesackground returnswhich are
radar signals reflected from hydneeteeformations underlyingwgface, and sporadic
reflection The presence dautter affects the quality of infmation provided by ATC
radar. listed cluttes have various characteristics that may hinder their subsequent
identification and filtering. For these reasons, the choice of optimal radar signal
processing algorithms, espalty considering adaptive algorithms.

Filtering procedure implies the presence of a radar signal afgéfilsignal and
interference signalJseful signal contains information about the observation objects
(aircraft), which, in general, may include bdtie coordinate and necoordinate
information.

Surveillance and aircraft control procedures include the implementation of the
various stages of processirgdar information. Each stagbaracterized bg unique
set of parameters. Filtratiorolstions cluter reducingby a certain time interval,
during which the measurement is an average of the radar signal. For the selected time
interval the statistical characteristics of the desired signal and the interference amount
can be regarded as quasationary, le. not different from those of known
characteristics at a steady process.

The problem of choice of the radar signal averaging interval can be reduced to
the optimum detection threshold is exceeded initially given squares of the 1st and 2nd
primary moments&nd instantaneous process values.

A necessary condition for quastationary process is theynchronous
exceeding of both of these thresholds. Failure detection of at least one of these
characteristics deteriorates the filtration system. If we abandorddheition of
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instantaneous values, the possible omission of important information "emission” of
the useful signalRejection of the analysis of the second moment (average power)
process can lead to a "pass" important information from the point of vidve clow

and insufficiently centered intensivariation of the desired signal [1,2,3].

Adaptive filtering process is as follows. At the time of establisHimg desired
signal the current averaging interval integrator takes a minimum value, and then
begns to incease linearly. This procedurealized by calculatg filter parameters,
which fed to the data inputs of the threshold calculator. The inputs of the sabtract
serves both signal€?rocess obtained at the outpuysedto analyze subtractor
statonarity. With the integrator and squartre system producir st initial moment
With the help of the other integrator and squarer stands second initial moment. The
output of the second squarer signalsed to detect instantaneous emission.
gdomparator defcts the excess of these parameters over the rafilusn exceeding
at least one threshold comparator outputs a signal to the calculator thresha@ds
result, node resets filter parameter calculaod all the integrators to the initial
condition and tle evaluation processpeated in the same sequence.

The charactestics of the adaptive filtering procedure comparseith other
possible algorithms for adaptive filtering background retudbsshows that the
adaptive filter hae more flexiblecharacterists, for examplein comparison with the
filtration method of "sliding windows".
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PROSPECTS FOR THE APPLICATION OF ULTRA -WIDEBAND PRINTED
VIVALDI ANTENNAS IN5 G STANDARD NETWORK S

A.G. Ryazanova O.0. Grigorov, S.D. Erokhin, O.A. Belousov
Tambov State Technical Universifyambov, Russia
e-mail: alexandra.ryazanova@yandex.ru

Abstract: Features of the fiftgeneration networks are considered and their main advantages
identified. The design of UWB printed Vivaldi antenna represented, its parameters are analyzed, as
well as its electromagnetic characteristics are shown.

Keywords 5G standard; broadband antenna; directional pattern; information trans¥R,

UWB printed antenna; Vivaldi emitters.

The rapid development of new technologies of information transmissiceases
every yearBut even modern storage and transmission of information are not able to
meet the full extent of all the needs of today's digital socldtg.existingresources
are being depleted due to their restrictions on the volume and speedaof dat
transmission.

Information transmission method using radio waigesot fully utilized.Despite
the load of the radio spectrurtihere arewide bands which can be remain for the
developed usingf technical facilities: circuitry devices, antennas and othmgs
[1].

Modern 4G network standard designed for the operating range of 2665 MHz,
capable of providing data transfer rate up to 100 Mbit/s, which is an acceptable result
for most usersBut as mentioned above, progress does not stand still and istptbje
4G network resource professionals can no longer be sufficient in the coming years.

Using millimeterwave radio waves to create an ultigh performance wireless
transport networks 5G mobile network traffic is the most promising at the moment
Such néworks are now capable of providing data rates upOt@bs, using a simple
modulation methods without the use of additional coding algorif@ins

High data rates are hundreds of times more than the existing indicators and the
possibility of reducing theimensions of antenna systems, resulting in decrease wind
load on the antenna, which is very significantly affects the cost of the communication
system, can be attributed to the benefits of the-§heration network standard
Also, the transmission ardr reception of data based on a narrow directional beam,
refers to the positive parameters of ulivllleband access systems. Due to this,
interference between adjacent base stations will be absent, power will be increased,
and the range of the millimetgvave communication channel will be increased.

Therefore Vivaldi emitters can be recommended as a primary radiator for a given
range Along with the traditional radiators of this range, it has a number of
advantages, such as weight and size parameterproved electrodynamics
characteristics over a wide frequency band and ease of manufacture and tuning,
which is an important parameter for this type emitters.
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As the authors of the article "Features of designing millimetare
communicationsystems radiovaves" E.V. Omsjlanchuk, A.V. Tikhomirov, A.V.
Krivosheev, broadband and the ability to create on their basis of compact and
practical design is the main feature of Vivaldi antenirasirawing up the lattice of
these antennas and sufficiently small (léssn half the wavelength at the highest
frequency operating range), the distance between them, their mutual relationship
improves the matching of the antenna as a part of the antennd3rrilyis feature
allows you to build ultravideband DF ring latte with a good matching and
satisfactory directional properties in ukrade band3].

Working band of this type of antennas is capable cover the frequency range
between 300 MHz to 15GGts. A schematic view of the transmitter is presented in
Figure 1.

Emitting part of the Feeding
Vivaldi antenna slotline
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Fig. 1- Schematic view of the Vivaldi antenna (transmitter)

UWB printed antenna has a fairly good agreement between the input resistance
and starts to effectively radiate el ect

Surface wave formed in inhomogensasiotline which extends simultaneously
several types of electromagnetic waves, which can lead to creation of a significant
component of polarized stray fields containing up te32&0 of the radiated power
[4]. The level of crosgolarization can be redudéy reducing the thickness of the
dielectric substrate, but this will increase the width of the main [Wp&he partial
removal of the dielectric (eg, creation of holes in it) leads to a reduction of side lobes
without broadening the beajd|.

Figure 2shows the radiation pattern in the far field. The radiation pattethe
Vivaldi antenna addressed to the wide end of its conical gap [5].

Fig. 2- Threedimensional radiation pattern of the Vivaldi antenna in the far zone modeled
using COMSOL Multipysics
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SWR graph presented in Fig. 3 shows that Vivaldi antenna has good impedance
matching over a wide frequency band and has a bright minima and maxima of the
SWR [5]. The ratio is of the form 2:1 for most of the range that is acceptable for use
in trangmitting radio communication systems [5].

Global: SWR (1) o

SWR (1)

2 2.5 3 3.5 4 4.5 B 3.5 =] %107

Fig. 3- The results of the simulation in the form of the CWS schedule in COMSOL Multiphysics

Thus, the use of this type of emitters to 5G standard broadband systems will
provide the desired characteristics @jlispeed data transmission in a wide range of
operating frequencies at relatively low cost to manufacture required equipment.
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EDUCATIONAL LABORATORY COMPLEX WITH REMOTE ACCESS

D.A. Fedotov
Tambov State Technical University, Tambov, Russia
e-mail: subslstem@yandex.ru

Abstract: Currently, the development of distance education in engineering erdasedwith
challengedecause of the lack of opportunities full organization of a laboratory praction This
is explainedby the fact thasome sidents lie in remote areas. Also, one of the most important
tasks of the society isdlusion of people with disabilities in modern life, and that is especially
important in the education process.

In view of the above problem#he project of laboratory @amplex with remote access
proposed.

Keywords:laboratory complex, laboratory stand, remote access, remote education, controller

The purpose of the project is the development of an educational laboratory
complex to perform remotely laboratory work ofigénts with disabilities, students
of distance and correspondence forms of education, the implementation of career
guidance activities to a qualitatively new level.

Problems addressed by the Project are as follows:

1. It is worth noting the current actiyibf the RF government for rehabilitation of
people with disabilities and their integration into modern life, including the education
process. To address this problem the government supports the program "Accessible
Environment" [1,2]. A laboratory complexith remote access solves important social
problems. The complex offers an opportunity to citizens with disabilities, or people
who for health reasons cannot personally be present in the classroom to get a decent
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education.

2. Educational goals. The use deon engineering approach in solving
educational problems, in particular the remote execution of laboratory work with full
visual control and management of laboratory equipment is a promising area of
research.

The developed system allows teachers to deloonsultations and lectures in-on
line remote access and includes software with algorithmic and methodological
function, as well as automated submission of the results of work in electronic form
and automatic checking of the results.

The laboratory compk server stores electronic educational publications
necessary for the development of lectures, performing laboratory and independent
work.

3. Career Guidance. Laboratory complex with remote access allows you to raise
the professional work to a qualitatlyenew level, making it possible for students to
work with the university laboratory equipment via remote access using the Internet.

4. Economic goals. This complex reduces the training costs associated with the
transportation costs, and compared to sinptaducts it has a significantly lower cost
and flexible configuration.

Teacher's place Laboratory
£ Server installations
Controller &7 e
- 7\\ l“‘" . l =!g | 2
2 'S |
Internet | . —__I_QIE--. 2
Remote users ___‘_!IEF| Qz

Fig. 1 Structure of laboratory complex

The complex (Fig.1) consists of. a personal computer (server), master controller,
connected to the server via the USB port, laboratory Iasitals connected to the
controller, webcamera, connected to the server, the main computer allows
controlling the modes of laboratory complex and students actions.

The controller (Fig. 2), which is based on the complex (Fig. 1), has a redundant
power supfy system, the ability to connect various sensors, as well as the protection
of input and output (isolation and Darlington modules) from static discharges,
overloads and short circuits.
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Fig. 2 Block diagram of the controller

The functional principle fothe controller is to change the status of the outputs,
depending on the input commands received from the computer, the Internet or from
the remote control. Software that is installed on the server, together with the
controller provides a solution to latadory equipment management tasks.

The complex has the ability to voice control laboratory equipment, uses advanced
technologies and algorithms of recognition and synthesis of human speech that allows
people with disabilities to make a minimum of physiedfort in working with
laboratory equipment. The user has direct visual contact with the stand via- a web
camera and broadcast installation workha orline most of the student closer to the
real work environment.

At this stage, the project developedratptype of the controller and software, as
well as the generalized algorithm of educational laboratory complex with remote
access (Figs 2, 3).
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Fig. 3 The algorithm of the laboratory complex

In developing this project, we can improve the quality of eegiing education
for people with disabilities, students of the remote and distance learning, to reduce
the carrying out of training courses costs. Also, the laboratory complex can be
successfully used for the research work of undergraduate and gradubgetstas
well as the flexible structure of the complex allows integrating new hardware with
minimal effort.
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DECREASING ENERGY COSTS OF THE TRANSMITTER WITH OFDM
MODULATION

O. N. Churilin, S. N. Danilov
Tambov State Technical University, 392000, Russia
e-mail: churilin.oleg@gmail.com

Abstract: The paper considers the principled construction of signals in communication
systems with OFDM technology. The article describes existing methods of reducing influence of the
peakfactor in digital communication systems. The conclusion provides the options of energy
efficiency of the tnasmitter with OFDM modulation.

Keywords:digital communication, efficiency, OFDM, petdctor, transmitter.

The cost of electricity that powers the transmitter is a significant portion of the
costs of transmission of radio signalfie operation of the dput stage in class C
mode is used to increase efficiency of transmiBet. in some cases, the peak factor
of the transmitted signal must be redud&dpresent, Orthogonal Frequency Division
Multiplexing (OFDM) of technology is widely used in digital mmnunication and
television It is one of perspective directions in theld of high-speed systems of
radio accesdMlodern digital communications systems use rdelel types ofsignal
modulation such as 1QAM. but they are prone to intersymbol interfezerdue to
multipath popagation. OFDM systems allow solvirige problem of frequeney
selective signal fading.

The method OFDM is as follow<Carrier frequencies are -lmand broadcast
channelin the amount of from 2 to 8 thousarteachcarrieris modulatedwith low
rate data streanbata transfer rate for each elementary stream is equal to the total
system rate divided by the numberaafrrier The frequency distribution afarrierin
the band of the radio channel is providéthtspectral components passough zero
at the center frequencis a result, group power spectrum is formed, which is close
to a rectangular spectruifhis gives the maximum efficiency of radio channel band.

OFDM signals are described by a relatively high ratio of #ek@nd thaverage
capacity Two technologies are used which reduce this ratio by about 2aéothis,
in turn, significantly rduces energygosts. We are talking about the following two
technologies:
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1) redundancy of toneln this case, 1% of carrieremains in resrve, not
transferring any data, but can be used by the transmitter forttbduction of signals
smearingoeaks;

2) active extension of phasenstellationln this case, some of the extreme points
of the constellation are moved farttieym the centeto reduce peak#s the changes
relate only to extreme points, it has no significant effect on the ability of the receiver
to decode the data][1

Distorting andnon-distorting methods reduce petdctor The method of limiting
the amplitude is distortingnethod Non-distorting methods include: selective
mapping (SLM), tone reservation (TR) and tone injection (The ncrease dynamic
range of linear power amplifier reduces its efficientiie use of noistorting
methods requires reducing the bandwidthhe system, because a small part el
used to transmit information

The SLM methodrequires the transmission of additional informatidhe TR
method requires you to Keegpart of the unmodulated pittwnes The TI method
requires increased power fitre injected tones.

Thus,reducing the value of the peékctor in OFDM systems is possible only by
degradation of ancharacteristics of the systerRor example, the introduction of
additional reserve strengthening will reduce the efficiency of the niites.
Reservations thearrier frequency will reduce the speed of transmission. The non
linear restriction will reduce the noise immunity. The combination of -@waecting
codes and methods to reduce the plaagkor are parameters for obtaining the
maximum energy saved and the efficiency of the transmitter.
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THE NEED FOR APPLICATION OF FUZZY VALUES IN MATTERS OF
STRUCTURAL AND PARAMETRIC OPTIMIZATION OF INFORMATION
SECURITY IN NETWORK INFORMATION SYSTEMS

S.N. Vikhlyaev
Tambov State Technicalniversity Tambov, Russia
e-mail: helpsergejj@yandex.ru

Abstract: The article refers to a fundamentally new approach to the taxonomy and information
security methodology. This approach will be discussed in detail and applied igradsate thesis.

Keywords fuzzy values, information security, Network Information System, optimization
models.

The problem of modern society is a Agptimal use of resources. This problem is
relevant to information security. Modern methodology involves solving optiraizati
problems by using explicit variables, but this approach limits the scope of the study.

The dissertation proposes the methodology of the formation of information
security. The novelty of the work lies in two features:

- application of fuzzy variables itesad of clear;

- using of fuzzy approach as a key in the formation of the methodology.

Considered studies with sufficient consideration may lead to the development of a
new concept of information security.

Information security of the staté the state of pigervation of information
resources of the state and the security of the legitimate rights of the individual and
society in the information sphere. Information securitis the process of ensuring
the confidentiality, integrity and availability of infornatb.

At the moment the main resource of accumulation of information is the Internet,
hence information security issues are being resolved in the network security issues.

The Internet as a network of networks originally is an association of local
networks. Structured and organized in a certain way a local network can be
considered as a network information system.

Network Information System (abbreviation: NIS) is an information system for
managing networks, such as electricity network, water supply netgasksupply
network, telecommunications network. Implementation issues in optimal information
security model i most important at the present time

Research methods and information security algorithms confirmed that the secure
information system may bepresented as structuparametric model.

In 2012 Arkov PA, graduate student of Volgograd Technical University presented
the information system in the form of structuparametric model. The classification
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of information security techniques was given irs thaper. Thus, the author proposed
the following hypothesis: security model of network information system can be
protected by a "wildcard".

This dissertation aims to expand the knowledge of the study area through the
introduction of fuzzy variables.

The following hypothesis was formed in the course of the study: fuzzy variables
can expand the scope of their original values without classification. The main
advantage of fuzzy variables is not trivial description of the input parameters. It also
gives the opeprtunity to work with no concrete solutions, and ranges of acceptable
values.

The membership function of a fuzzy set is a generalization of the indicator
function in classical sets. In fuzzy logic, it represents the degree of truth as an
extension of valu#on. Degrees of truth are often confused with probabilities,
although they are conceptually distinct, because fuzzy truth represents membership in
vaguely defined sets, not likelihood of some event or condition. Membership
functions were introduced by Zell in the first paper on fuzzy sets (1965). Zadeh, in
his theory of fuzzy sets, proposed using a membership function (with a range
covering the interval (0,1)) operating on the domain of all possible values.

In mathematics, fuzzy measure theory considerserplized measures in which
the additive property is replaced by the weaker property of monotonicity. The central
concept of fuzzy measure theory is the fuzzy measure which was introduced by
Choquet in 1953 and independently defined by Sugeno in 197deirdntext of
fuzzy integrals. There exists a number of different classes of fuzzy measures
including plausibility/belief measures; possibility/necessity measures; and probability
measures which are a subset of classical measures.

The study revealed a ngwoperty network information systeimalterability. The
peculiarity of this parameter is changed in the manner, the structure of the system
property, hence parametric optimization at all levels must constantly readjust. To do
this, must to create an algibnin of parametric optimization of resources in advance.
Optimization of information security resources system should own, at the level of the
algorithm, implement the reorganization. Optimization of information security
resources system should happen &lgorithm.

The simplest example of an information system structure changesnges in
routing inside. This can occur for various reasons including fatal failures in the
network. In this situation, routing, and security settings change is reflected in the
router.

A router is a networking device that forwards data packets between computer
networks. Routers perform the traffic directing functions on the Internet. A data
packet is typically forwarded from one router to another router through the networks
tha constitute the internetwork until it reaches its destination node.

The problem of modern algorithms is that their use is highly dependent on the
certainty of the incoming values. That is why it is important to develop intelligent
optimizationparametricmethodology, which will be to choose not only a new route
(as a router). The transition from the fuzzy variables to develop an algorithm enables
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precise. This algorithm will be translated into machine language and put into
operation microcontrollers, sofare and network tools.

At the moment, there is a formation of the algorithm of structural and parametric
optimization. The results of this work will be presented in a separate article in the
international scientifigoractical conference.

The dependence diie choice of optimization models from the initial parameters
and priorities has been studied and analyzed.

Problem of the lack of techniques to identify and eliminate-oyimal use of
information security resources is studied.

The advantages of the albpularly method are outlined.

Found a brand new setting network information system.

Considered area of research is of particular importance in the field of information
security. On the one hand, any information system should automatically prevent
occurrere vulnerabilities on the other harndwhen creating intelligent system
reorganization resource information security will is done, professionals will lose their
jobs.
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ROBOTIC CONTROL SYST EM OF TECHNOLOGICAL PARAMETERS
FOR MASSIVE PRODUCTS FROM THE HEAT -SHIELDING MATERIALS

M. V. Kirina , A. A. Churikov
Tambov State Technical Universifyamboyv Russia
e-mail: marykirina@rambler.ru

Abstract: Currently, much attention is paid to energy cama&on, which is due to high energy
prices. Solving the problem of minimizing heat losses for facilities producing, transmitting, or using
heat energy depends on the quality of applied thermal insulation materials. One of the most
important quality charaieristics of these materials are their thermophysical properties such as
specific heat, thermal conductivity and thermal diffusijdty

Modern methods allow determining promptly thermophysical properties without material
destruction. To determine thealjity of the products it is necessary to measure thermophysical
properties of a few areas that are prone to damage and loss of thermal properties.

As a rule, the record of thermophysical properties evidence involves manual labor. Therefore,
our task is tadevelop a robotic system for monitoring of process parameters for massive products
from the thermal protection materials.

This requires elaborate manipulator that is moved to the desired path across the surface the
material for recording sensor readings.

Keywords nondestructive testing, heahielding material, thermophysical properties.

At present many publicationsare devoted to the development of methods of
measuring and control devices, thermophysical properties of solids and disperse
materials. Nmerous methods for measuring of thermophysical properties differ
the methods recording of heat compensation, shape and size of samples, placing
heaters, methods of registration and processing of measurement information.

Modern thermophysical methods amhelvices are based on the fact that the sought
thermophysical propertiereshown through the test sample temperature response to
the external heat impact, which the sample is subjected to at a special exp¢#jnent.
One of the main conditions for improg the efficiency and quality of complex
thermophysical experimental and computational research are their planning, which
involves selection of main factors in the experiment, depending on the type and
number of the desired parametefghecontrol metlod and the specified accuracy of
their determination. Modern levelf computer technology brings new products to
address the control of the thermal protectodmmaterial, namely to fully automate
management of the course of the experim&nprecision ad promptness.

Thus, the development of new and effective methods of investigation of
thermophysical properties of devicesd products made of thermal protection
materialgt is necessarto address the following key issues:

1. Reasonable choice of mathaimal models of the thermal process in the
sample while testing, formulation and solution of ssbationary boundary value
problems of heat conduction.

2. Possibility of software experiment on newly developed techniques.
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The present level of computer tectogy allows solving nondestructive testing
problems, namely: fully automate the management of the course of the experiment,
automatically produce a thermal mode adapting to the changed conditions of
nondestructive testing, carry out the continuous ctitlecand processing of
information on several measurement channels with high accuracy and efficiency.

The main criterion when designing the installation is the maximum automation of
the process of the experiment.

Availability of the Russian higiprecisiondigital instrumentation allowetbr the
development of the installation based on them.

The machines are designed on the basis of the following requirements:

- Fully automated heating process and the collection of information during the
experiment;

- Use of moderntools of measuring and computing, automation and electronics
components;

- Installation of control with absolute ease.

To implement the method of control of haéagulating materialsa robotic
installation"a probationary table", shown in Fiywasdesigned.

The basis of the robotic installation was a table manufactured at the plant
cTwittee.

Fig. 1. A probationary table.
1 - table, 2- axis movement, 3mobile probe [3].

Usingrobotic manipulatorsf automated measuring system, there is@ed to
usemanual workof the operator whoanmake erragin the carrying out of control.
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PROTECTIVE MECHANISM OF IDENTIFIER BASED ON THE QR -
CODE

A.N. Mazalov, A.V. Yakovlev
Tambov State Technical Universifyamboyv Russia
e-mail: alexmazalov293@yandex.ru

Abstract: The article reviews the process of authentication of users in access control system
based on twdactor authentication graphics. We made a comparative analysis of the currently
existing technologies used in access control systémsletermined the most efficient technology of
creating identifiers for ACS QR-code. We created a unique mechanism of protection from
counterfeiting identifier with an additional invisible @Rde. We developed an algorithm of work
for ACS applying thedentifier. We found the optimal hash algorithm for storage of information on
the pass in ACS. We showed the most promising areas of application of this technology. We
conclude that the ACS based on 4#i@otor authentication graphic is promising solutions $afety
on site.

Keywords authentication, access control, tvi@ctor graphical authentication, QBode, user
ID, pass, ondime pass, security, protection of identifier.

Today the relevanceof the installation of access control systems (AGS)
evidert. Even within a single comparthere is a need to limit eange of eligible
employeeswho work with information or documents, depending on the position.
There are many remedies that will not only prevent the leakage of sensitive data, but
also avoid serigs financial losses.

At present there exist thdollowing technologies: contactless RFID cards and
tags, magnetic cards, Wiegand cards, touch memory, linear anddmetisional
barcode labels.

The currentresearch analyzed the currently existing teabgiels, such as the
RFID, barcode, QR code. The analysis of these technologies shows that IDs
performed by QRcode technology have significant advantages compared with the
others. These identifiers have a minimum value, are not subject to interference by
electromagnetic fields, which is a significant problem Rigbhnology can operate
at label damage.

ReedSolomon code with an-Bit code word is used for correcting errors in the
QR-codes. There are four levels of redundancy: 7, 15, 25 and 30%. Due o erro
correction, it becomes possible to consider the code, even if it is damaged by 30%,
which is not possible when working with his peers. [3]

On the basis of the conducted researches for the production of IDs, we chose the
technology of QR code.

One disadvatageof QR-codes is the possibility of their counterfeitingaa@R-
code itself is not directly protected. In this paper, we propose a new method that
allows you to avoid it.

User ID protection will be carried out in the following manner.

The front side bthe pass (Fig. 2) contains identification characteristics of
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organization and QRtode comprising an identifier (If theuser.

MeaHos [EZRE¥:
WMeaH WsaHoBKY

Fig. 21 The front side (the left side), the reverse side pass in the visible (the right side ) and
infrared (bottom)

It is not possible to find any information in the visible range on the reverse side of
the pass. However, if its scas in the infrared range, it is possible to detect the
second QRzrotection code pass from forgery.

Protective QRzode is applied to passpecial infrared ink from the printer. It
will carry a value of SALT and Hash (PIN) cards that are unique for each pass. In
fact, this specific information confirenthe authenticity of the card in the access
control system.

User authentication is perfoed in the ACS calculation using the hash value
from two QRcodes, but because QR2 will not take both meanings, but only SALT
card.

QR1+ QR2 — hash(ID + SALT)

As a result of comparing the value Hash (ID + SALT) with the value Hash*(ID +
SALT), stored in the database server, thenentication result givepermission or
prohibition of entry into the controlled area.

Work algorithm

To use the system a user should be registered in the database (DB) organization.
Adding user data in the database holds the system administrator. Thieraafte
registered user can be recognized.

At the beginning of the systernis necessary to bring the user ID to the reader
device. There will be reading two of @fdes from different sidesf the identifier.

As a result, QR1 will be obtained from the id&eat (ID) the user, and is extracted
from SALT QR2 and Hash (PIN) card.

When the system is in normal mode, the server sends a request passing the
authentication procedure. This query is sent to the server Haglaf)s generated by
adding the user ID, ¢vacted from QR1 and SALT, extracted from QR2.

The server checks the data received from the terminal, with the data stored in the
database.

After the check procedure, the server sends a responsejngllow denyng
access in the controlled area.

If you experience problems on the network, that is, whenisgralrequest to the
server is not possible, the second mode of the system begins to function.

The user presents their ID. The system, knowing that itata®nd the request to
the server, askthe subjet to enter the PIN, which can be known only to the
authorizeduser of the system.

The terminal calculates the hash value from the PIN entered by the user.
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Thereafter,it compares it with the Hash value (PIN), QR®red in the code.
Terminal authenticatioresult issueds to enable or disable the input of the controlled
area.

QR, © Identificator
Gouter © R:Hash(ID)

A

\

. l = HasHID+SALT) g DB

QR, © SALT+ PIN
Cinternal o R HaSHSALD

User terminglreader

Access subject

Fig. 31 A fragment of the block diagram of ACS algorithm based offaator authentication
graphics

The hash function used in the system should laavenimal set of collisions. His
choice fell on the functions of the length of the message digest of 512 bits. Let us
analyze some of thexisting hash functions (Tabls.

Table 1. Comparing the haghnctions

Zigzzt Block sizeg  Rounds Cﬁ‘:ﬁgg}t‘i@ Maxsrir;eéssage
oo el o, | e oy |
?142,?-2 GHA 1 515 | 1024 80 o(1) 0128 1
SHA3512 512 576 22 o) Is't limited
S FoA L 256/512 | 512 12 o(1) Is't limited
BLAKE -512 512 | 1024 12 o) D128 1

Based on the study in AG8e use the hasfunction GOST 34.1-P012.1t meets
the necessary requirements, and madewith a minimum number of iterations, and
thus has a minimum set ofismatches

As part of the development @f two-factor authenticatio system graphijcthe
approach of using technology as a subject identifier ofcQéRes was proposed. This
technology allows you to protect a pass from forgery, while making a minimum of
material, physical and financial costs.

The implemented approach makegossible not only to increase the degree of
identity protection, but also to solve the problem of the cost of the implementation of
security systems, as it is cheaper.
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REVIEW OF EXISTING METHODS OF DESIGNING AND OPTIMIZING
THE LOGICAL STRUCTURE OF RELATIONAL DATABASES

P.A. Trefilov
Tambov State Technical Universifyambov Russia
email: 9889@inbox.ru

Abstract High rates of informatization of modern society leéadightening of requirements for
the methods and information of storage technologies. The paper deals with existing methods of
designing and optimizing of relational database (RDB), as well as the existing shortcomings and
limitations of RDB.

Keywords relational database, designing database.

High rates of informatization of modern society lead to tightening of
requirements for the methods and information storage technologies. One of the most
popular data storage technology is the relational database)(RPBRDB is a set of
related tables each containing a set of records (rows) according to the logical
structure of the table. Growing number of rows in the tabt¥easesrequests
processing time, which leads to a problem of slowing down the entirenafion
system, which often caot be solved by increasing the computing power of the
database server. In this regard, it becorebs/ant toaccelerat query performance in
a relational database.

Design methods of RDB

The main objectives of the databassidgninclude[2]:

- provision of data and links between them, necessary for all the major
applications of the system and any groups of its users;

- creation of a data model that can support the implementation of any required
data requests;

- developmenbf the preliminary version of the project, the structure of which can
satisfy all the basic requirements for system performance.

Design of the logical structure of a relational database is based on the model
"entity-relationship” by P. Chen [3] or extendedational model by E. Codd [4].

"Entity-relationship" model

Design based on the model "entigtationship” is as follows: the same type of
object classes called entities are allocatethe subject area. Eaelmtity has a set of
propertiescalled attrbutes of the entity. Each instance of an entity adopts the specific
values for each attribute of the set of possible values for this attribute. For example,
the essence of "Man" has attributes "Gender" and "Age", which for each instance of
the entity (foreach person) will take values from the set values:

- gender: male or female;

- age: integer 150 (in years).

Each entity in this case is nahexcessive set of attributes called the primary key.
The primary key can uniquely identify any entity instance.
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After separation of entities and their inherent attribulieks between entities,
resulting in a semantic netwqrire established.

Extended relational model

Postrelational data model is an extended relational model, which abolished the
requirement attbutes atomicity. Therefore, peste | at i on al m o-fase | IS
nor mal f or mo -dinRsbral database."ntwbes a thdaaensional
structure, allowing you to store other table fields. Therdigypossibilities for the
description of coplex realworld objectsare expanding.The query language uses
several advanced S@Lallowing to retrieve complex objects from one table without
connecting operations.

Normalization of relationships

Whendesigrnng the database by the "entitglationshifj to ensure data integrity
and the lack of redundancy relatiomsrmalization method is used. The normal form
Is a requirement for the structure of tables in the relational database theory to
eliminate the excess of base functional dependencies betweattrthetes (fields,
tables) [5] . Relations normalization involves decomposition of relations in line with
the requirements of normal forms. There are the following normal foFmst
Normal Form (1NF), Second Normal Form (2NF), Third Normal Form (3NF),
Boyce Codd Normal Form (BCNF), Fourth Normal Form (4NF), Fifth Normal Form
(5NF), Domainkey Normal Form (DKNF) and Sixth Normal Form (6NF).

Optimization of SQLqueries

Optimization of SQLqueries to the databasean important part in ensuring the
perfomance of the information system. Tlhyeery optimization techniquesre as
follow [6-8]:

- Optimizing SELECT queries (limiting the number of returned attributes, use
LIMIT, etc.);

- Optimization of INSERT / UPDATE queries;

- Other "tips" (noto use querie a loop, noto use the sort ORDER BY RAND
and others).

All modern DBMS provide the desigenablingto see the query execution plan,
the optimizer built database. For example, in MySQL the keyusoEKPLAIN [9].
EXPLAIN can determine the neoptimal part of the request (absence of ratimal
table index, the presence of extra unions-optimal type of binding tables, etc.).

Indexing

Indexesare a special table, which allows the database to speed up the search
strings in the database. Index fielcts table is stored in sorted order, which greatly
accelerates the necessary data search process. The indexes should be used for tho:s
attributes that are involved in the ORDER BY clause and WHERE. The disadvantage
of using the indexes are:

- An increasen size of the database by creating additional index tables;

- Reducing the speed of INSERT and UPDATE requests, as you add or change the
record, you must make changes in an index table followed her resorting.

The paper discussed the main methods of dagabasign anéxistingmethods
of optimization and analysis of SQL queries. Firstly, the use of a particular method of

133



optimization of queries depends on the logical structure of the database and its
applications. If the database is mainly used to redorcekample, log data, statistical
data, etc.yather than taead, you should not use the indexing fields. Secondly, the
logical structure of the database depends on the subject area, with the result that there
are situations when small t@rmalization 6 relations not only slow down the
information system, but also accelegiteA typical example is the binding RANGE
tables (search values included in the range), which can denormalize, duplicating
linkable identifier tables thelinking table. The thid subject area can be represented
by the temporal data, i.e., change over fifee example, exchange ratel.is
necessary tdhave more than one (last) attribute value for each instance of the
essence, and a set of values for the analysis and ssatestic, dynamics of exchange
rates), which further complicates the problem domain in terms of design and
simulation.

To date, there is no universal method of designing a database for any subject area,
so the problem is relevant for consideration soldiion.
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Abstract This artide discusses the mathematical model of the dynamic objects of the
information model. We describe the behavior of objects using differential equations and
superposition principle.

Key words identification,optimal control, mathematical models, principlesaperposition.

Introduction

Addressing issues of energy and resource saving, as well as manipulate objects
in real time is especially importar®ne of the stages of development of the system
optimal control problem is the problem of mathematical mouglbf control objects.
Also, selected magls of knowledge representatiare createdby mathematical
models of dynamic objects and the managed processes.

Identification

Identification is usually regarded as a separate phase of the implementation of a
majar project to develop a control system that uses a mathematical model of the
object. In the design of radelectronic means a mathematical rabd necessary not
only to control, but alsgoerform calculations on thermatode mechanical loads,
reliability, etc.

The mathematical model of the object is used to solve the problem of
identification of dynamic objectdere, the object is usually presented in the form of
a dynamic system input u (t) and the output z (t), a diagram of which is shown in
Fig.1.

u(t) y(t)

— Object —

Fig.1 The structure of the object identification

Description of the behavior of objectssing of differential equationsis
borrowed from classical mechanics. The connection between the input variable u = u
(t) and output y =y (tis expressebly theequation:
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a"y() d" "y (1)
ﬂ'ﬂ dtﬂ n—1 dtn_l + e + ﬂ’ﬂ.}"(t] =
d™u(t) du(t)
= by Jgn ---+bﬂ_1?+bﬂu(_t]+c

In place of the initial conditions for thady(0)/dtf, i = 01. Iithe®bjecthas
a clear lag, then u = u-{J. One of the coefficients can be chosen arbitrarily such as
a=1.

In the linearcase, the coefficients, iy areindependent oti and y and their
derivatives. h addition,if they do not depend on the time, we get an equation with
constant coefficients. This is the simplest case. If these factors are time dependent,
then the equation is called a linear equation with variableiceeffs, linear or non
stationary. If any othese coefficientaredependent upotheir derivatives, the object
is callednonlinear.

Linear and nonlinear objects, superposition principle

The main difference between linear and +iaear objects is that fothe
superposition principl& does not hold the latteAccording to this principle, iy is
the output signal, which is input, theny; is the output signal due to the input So
whentransmiting for Cu; +bu, signalto the objectwe observeigral Uy, +by, at the
output.

As an illustration, itanbe given the following simple example:

Linear differential equation
y6b+ay=u.
Hence we have
y OF ayi=u;
y OF ay=uz

Nonlinear differential equation
y 0 ¥y
Hence we have
y O+ ayi®=uy;
Yy Ot ayz?’:m

(y10 ®0) +r8yf) ¥tz
If you put u +ux= g, y1 +y2= Y3, from whence
30t hseayy

yi0 28 ¥30 y

(y10 +wby) +aydy= m+u,
If you put u +uo= s y1 +Yy2>= Y3,
from whence y6 & y30 y
the (yi3+y2%) 1y Pays®
andygd +4 ys U

In the linear case, the amount of signalshissubject to the same differential
equation as the original signalbut in the nonlinear case il o e s n 6.tThewo r k
principle of superposition is performed with respect to both initial conditions (general
solution)and input signals (partial solutioye rote that the superposition principle
holds for linear equations with variable coefficients. However, in engineering terms
the presence ofariable coefficients results insignificant differences

Conclusion

We describad the development of dynamic objects. The cogat of

136



mathematical models needsntrol systems, perform calculations on thermalbes,
mechanical stresand reliability. The development will relate to the issues of resource
conservation, control abbjects, signal processing and computer technology control
in the future.
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STRUCTURING OF DECISION -MAKING PROBLEMS IN
DIAGNOSTICS OF INFORMATI ON CONTROL SYSTEMS

N. Ju. Nuriahmetova
Tambov State Technical University, Tambov, Russia
e-mail: Natusik4d576@mail.ru

Abstract: In order to improve operation efficiency of information control systems (ICS) the
formalization problem of the description of the goals and the means of the deuiskomg
problems (DM) in determining ICS statage considered because these probleares needed to be
structurizedand their formulations needed to beorreced

Key words information control systems (ICS), decisimaking task (DM).

In different source$3, 4, 5]DM objectives are represented by tuples of different
lengths, determined by the complexity of the problem, consisting of properties of the
mediumDM classes andheir mutual mappings. In the classical formulation D3]
task is represented as a twod/{OP}, containing a set of alternativel)(and the
principle of optimality (OP). The presence of multiple alternatives determines a
representation implicitly purposevhich leads to the problem of choosing the best
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alternative according to a selected optimality principle. Elemermtytasks ve 1B
assume three {G, S, f}, where iGis the goal of solving the problem,iSis a set of

tools to achieve the objectives ahd are rules of using the means of achieving
objectives. This presentation reflects a meaningful statement and a verbal description
of the problem. Description of goals should include all the requirements, restrictions
and other conditions that must bekda into account in the decision. It is very
important to have the description of the complete list of all available S means,
because the availability of funds is the basis for the successful achievement of
objectivesDM Task occurs when some elementshaf troika are not specified or are

not completely defined [7]. The most common problems are sdiyeDM with
unknown rules of selection tools and their use, so the bulk of the work @Mhe
dedicated to the identification, modeling and constructibrihese rules with the
participation of decision makers (decision maker). In order to improve operating
efficiency of ICS formalizing description of objectives and resources in decision
making problemsIM) statusis considered in determining ISC sincastnecessary

to structure these objects and their correct setting, as well as the possibility of using
the computer in the process of decision.

We assume that in the initial position we have a meaningful verbal description of
the DM problems. Structuring M be considered complete when the goals and means
of achieving them will be presented in the form of formal variables and will be found
to match between them, indicating funds which can or should be used for purposes.
Structuring tasks can be dividedargeveral stage€n the first stage of construction
there is arunstructured model of the problem in the space properties. To devéhis,
need to makeéhe analysis of meaningful description of the problem, resulting in the
formation of the set of ends grerties and means used in the problem, and built
compliance (D) between the sets:

G:.C- G, (1)

where X - are property assets, G is a poperies goal. To displayhis it is
possibleto formalize the laws (D), the properties of the X andv@ich should be
presented in a measurable form. Every property is expressed in its manifestations. For
the analysis of measurabilityis necessary to iderfyi and list all the manifestations
of the property in questiongi, to determine

C‘:{xl,xz,...,xi,..,xh}. (2)

The property is an alternative, if all its manifestatiaresmutually incompatible.
This property can be represented by a variable, whose range is the set of alternative
manifestations,.e.

C:{xl,xz,...,xi,..,xh}. (3)

In mathemats, the measurabilityis associated with the job on a set of
manifestations of nenegative (l), the additive (II) and monotonic (lll) function, as
well as (IV)- units, which, like all mathematical objectsethe idealization of real
life action in re& systems [3]. For a description of the actual properties of the
medium PR we use the weakest notion of measures for whighhe condition (1V)
is obligatoryand which actually corresponds to the requirement of alternativity of
manifestations. Consequbp the property is measurable if its displayalternative.
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Many manifestations will be consideradcomplete mediunbM if, in principle, the
property cannot be other than those listed, or generated by a given law,
manifestationsAlternativity, manifestations indicathe complexity of the properties.

In this case, a variabl@resentation ofrealized classification Xis compatible
displayed and regarded as the equivalenté€E), i.e.

C =122, x) X

x! :{xlj,xz‘,...,xsj‘,..,x“’}, 4)

XSijxlj;Sj =1,_{,-;m;ﬁ j =h.

As you can see, a complex property has complex meanings given classes of
compatible displays. Compatibility is the most subtle manifestation of equivalence on
the set. Bamd on the terms of the problem, it can be given a rough equivalence, an
extreme case of which is the equivalence of all manifestations. Then the property is
expressed by the two alternative variables.

X ={x°,x1};

X0 = A ={X0 X e X e X (5)

% Ex ;i =1,h.

Compatibility indicates that the values aliferent manifestationsf components
xi of the complex X property. Components can be identifiegi the analysisof
meaningful description of the feature amylits decomposition

X ={X1, X5, Xi 1. X } (6)

Structuring properties oK is carried out by decomposing it into measurable
components and aggregation of these components (if necessary) back into a single

variableX, as in the expression (6) componentsndy be measedin the different
scalesThe only possible method of aggregation is the Cartesian product

X ={X * X, * . * X * . * X, } (7)
If components (6) arim the ranges
X =Pt %2 (8)

the variable X will have a rge of values
X ={x Px?x) X "};

X :{lel,Xij,...,Xiji ,__’Xkl'k} (9)
/=0 =n

The orderof relation R => designates the Cartesian product of a partial order on
the set ofaggregated values fx If the conditions of the problem admit a
factorization of these values, their number is reduced to

X] =Sn - (k- D. (10)

Equations (9) and () are only valid for noninteracting components ;X
Interaction of the propertias defined by the existence of the relationship between
the properties and their values.

Interaction property valuesrereflected in the fact that the adoption of any value
by one or more properties limits the ras@é possible values of the properties of the
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other components Cartesian product. The reason for this is the incompatibility of
the components;jixvalues in sets (9). Sudds x are impossible and are exdkd
from the field of X values.
The interaction of components can be installed if they are defined as the
comparability and mutual disparity; Xf a strict ordens setfor {X}. This means that
on the set of orders;here is thenclusion relation spafying that the R1s rougher
R2, etc. In the limiting case the inclusion relation becomes a membership relation.
At the same time on the set of componaitX; the lexicographical ordeis set
which leads to a complete strict ordering of the Cartepraluct. The proposed
general approach is the basis foe structuring the description of goals and means.
However, the degree of complexithe study of the propertietheir role and other
factors give rise to a number of features of structuring.
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SIMULATION OF OPTICA L COHERENCE TOMOGRAP HY IMAGES
USING VOXEL BASED APPROACH

D.A. Petrov
Tambov State Technical Universifyamboy Russia
e-mail: den794@mail.ru

Abstract: An algorithm of optical coherence tomograpt@CT) images simulation based on
voxel approach for object inner structure construction is described. Experimental OCT images were
used to determine geometry of an object. Poisson distribution, H&rgeystein scattering
function and Beetambert law wee used to calculate light propagation inside biological tissue.
The comparison of simulated and experimental images demonstrated the efficiency of the proposed
algorithm.

Keywords Monte Carlo methods, optical coherence tomography, photon transport.

Optical coherence tomography (OCi one of the most rapidly developing
methods of medical imaging which uses light to obtain images of object inner
structure. The main limiting factor of OCT is relatively small imaging depth, which
equalsto 1-2 mm in skin @aminations and-5 mm in ophthalmologic examinations.
Small imaging depth is a result of multiply light scattering inside biological tissue, so
in order to improve OCT full understanding of this process is to be obtained [1]. In
this paper, we present tladgorithm that will allow studying light scattering and its
influence on OCT images.

The process of light propagation inside biological tissue can be divided into
several steps. On the first step we launch a photon packet according to Gaussian
distribution:

2@ _20
POy’ w2

p(r) =

wherew, is source radiusy is radial position of photon packdt. meansthatits
starting position could be determined as follows:

x =w, Q/x, Gos/ , + A G,

y, =w, Q/x, Gin/ ,
z=0,

Where x, - is arandom number uniformly distributed between 0 andy1; is
current A scan index; , - is azimuthal angle.

After that we are determine photon packet step sofdlight between two points
of interaction with tissue according to Poisson distribution [2]:
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wherem and m are absorption and scattering coefficients of the media.

The Henye-Greenstein scattering function used to describe scattering angle every
time photon travels distance

1- 92
2(1+ g2 - 2gcosg)

p(cosq) = 375

wherggis scattering anglegis anisotropy factor of mediaAfter that, statistical
weight of the packetvasdecremented usyBeerLambertBouguer law:

W, =W & ™,

where Wis statistical weight of the photohe whole processvasrepeated until
photon reaches object boundary or its weight dropped below threshold.

The \oxelization approach to object representaatiows constructing geometry
of an object with absolutely complex geometries. The main idea of this technique is
to use large amount of cuboids with different optical properties to build object
geometry. This approach was considered ineffective becauseadbr iteration of
photon packet movement rayboid facets intersection equation should be solved.
We are presenting a way to sufficiently improve performance of this approach. The
main feature of it is to use the Smith algorithm to voxel boundary icteyee
problem solving.

}é”df it u >0
db, =y " ,
i Z0if u <0

[ u,
o vad
f%if u, >0
db, =} ,
i iy <o
f u,
%“i‘mﬁ u, >0
X
do, =i ,
II X" ity <0

XZ
wheredh,,db,,db,are distances to voxel facet planeg,y,,zare photon current
position, d,,d,,d,are voxel edge length,zy,xare coordinates of lowe voxel

boundary. Each distanceompared andlower values represent step size to
intersection pointResolution of optical properties distribution depends on number of
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voxels and their size [2].

Experimental OCT images could be used to construct studied object in simulation
after appropriate procaag which could be done using layer detection algorithms
[11]. Pixelated image where each color represents biological tissue could be
transformed to 3D object for simulation using voxelization approach. To study
efficiency our algorithm we are performingrailation of OCT images of human skin
using appropriate experimental OCT images (figure 1) [3].

9 b)

Fig. 1.Experimental (a) and simulated (b) OCT images of human skin.

Correlation coefficient of images equaéd t00.87. The btal time required for
simulation of single image of 400-gcans (lins) equaled t®6 hours, whichwas~3
timessmallerthanthat in thepreviously presented algorithm [4].

High performance and correlation coefficient of images coefirrtineefficiency
of the proposedalgorithm and possibility of its application ite study of light
scattering influence on OCT images.
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METROLOGICAL ANALYSI S OF ANON-CONTACT SENSOR OF
DISTANCE

A. P. SavenkovM. E. Safonova
Tambov State Technical University, Tambov, Russia
email: selena250893@rambler.ru

Abstract Indication errors of sensor are considered and formulas derivation is given.
Dependences of sensor errors on the angle of incidence of the laserabedound. Charts of
dependences are plotted.

Keywords:error, laser, measurement, n@ontact, sensor, distance.

A sensor based on the reflection of light from the liquid surface was designed for
non-contact measurement of distance to a liquid surfélse.sensor can be used in
non-contact aerohydrodynamic methods measursogface tension, density, and
viscosity[1, 2].

The sensor may have indication errors which depend on angle of incidence of the
laser beam and liquid level change [3]. The aim af plaiper is to define these errors.
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Fig. 1. Scheme of necontact sensor of distance to a liquid surface
17 laser diode, 2 liquid surface

Within the zone of error when changing the liquid leDelkeflection pointO can
be moved along light beam froangiven poinff 1 to [ ».

Indication error of liquid leveD can be defined as follows:

Consider trianglg J [', we have

a

0q=___ 5 (1)

=00, Gin ; (2)
Using formulas (1) and (2), we get

b_ 1

d 2cog

By Fig.2, itfollows that the smaller the angle the less error; the error increases
1.4 times by changingtheanglé n t he range from 30A to

3

—_——

0 30 60 90
¢, degrees

Fig. 2. The dependence of the reduced width of the dead band sensor distance from the incident
angle of the laselbeam

From analysis of light emission from the sensor the two essential values were
found. They are angie of incidence and distané¢#from the liquid surface to the
point photoresistor converter (fig. 3).
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Fig. 3. To definition dependence of the seesorr or s of t he di stance H o
optical system from the predetermined position

To simplify the schematic image rotation of the sensor is realized by turning the
liquid surface at the angle We take vertical distan€@O' as indicaton error of
measuring liquid level. Taking into account fig.3 and sine theorem, we obtain

og- H . ©Q _ 0B . 09 _ 0O
sinj ' sinOBO sinOQB ' sin0OOO, sinOQO'

from where we get

00 -OBBINOBO _  HGinax
sinOOB  sinj Gin@j - 2x)’
00=D. = H @inx

X

" sinj @os{ - x)
Fig. 4 shows errors reducealH on the interval{3; 3]. The graphics plotted at
angles equal to 20A and 70A are approxi mat

0,1 /
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s
T
w
T
()
1
—_
<
—
o
w

-0,2
&, degrees

Figure 4. The dependence of the indication error of distance H
the angles-deviation of the optical system of the detector: solid and dashed lines correspond to the
values oftheanglé2 OU and 70U
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Based on the above, the choice of the andias little effect on the error.
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A NEW METHOD FOR NON-INVASIVE MEASUREMENT OF BLOOD
SUGAR

O. K. Abuladze, Yu. B. Sergeeva
Tambov State Technical University, Tambov, Russia
e-mail: abuladze94@mail.rwlya_sergeeve94@mail.ru

Abstract: In the present article, we focus on existing methods forimasive measurement of
blood sugar based on different physical process, consider disadvantages of these methods and
propose a new method for monitoring &ddd sugar by somatic temperature.

Keywords blood sugar control, diabetes mellitus, measurement of blood glucos@vasive
measurement, somatic temperature

Diabetes mellitus is a group of metabolic diseases characterized by
hyperglycemia resulting &m defects in insulin secretion, insulin action, or both. The
chronic hyperglycemia of diabetes is associated with-teng damage, dysfunction,
and failure of various organs, especially the eyes, kidneys, nerves, and blood vessels.

People with diabeteseed to manage their disease to stay healigy must
change lifestyle and diet, but the main thing is control of blood sigasurement
of blood sugar is one of the most frequent biochemical analyses in medicine.
According to the World Health Organtzan (WHO), there are about 422 million
people have diabetes worldwidet tliefiugenumber of patientavhichis in want of
a dailycontrolof sugarlevel in blood.

Nowadays almost methods of control of blood sugar are invasive.
Nevertheless, these mettsoare very uncomfortable and painful for a patiewatsd
have a lot of limitations: grobaility of getting an infectionand poor blood
circulation.That is why modern scientists try to createcginvasivemethodbased
on different physical proces$hee are spectrographialtrasonic infrared method,
etc. They can be fast, painless asafe alternativeHowever, there arexplicit
disadvantagesf these methods. For exampl®y accuracyof measuremerdnd high
influenceof theambient

The aim of tle scientific study is to develapspecial method for monitorirgj
sugar concentration in blood. This method of nmwasive analysis of glucose
concentration in blood bysomatic temperaturef patients is worked out. The
proposed invention belongs to tfield of medicine, particularly to endocrinology,
and can be used tmntrol ofblood glucose concentratioBuch a method allows to
completely increasing accuracy and reliability of analyzing blood at the expense of
systematic errors.
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To achieve the airof our research we used different methods such as
1. Methodsof comparison of noinvasive glucose concentration in blood.
2. Methodof analytical control
3. Metrological effectiveness improvement

The proposed method inclutlédwo stages: 1i calibration of themogram
parameters and P calibration of glucogram parameterSirst, we obtained two
values of somatic temperaturel T on an empty stomachnd 27 with glucose
containingfood. Further,we foundglucose concentration in the developed program
because thkevel of blood glucose depends thrermogram

After getting the results, the graphs were made. (Fig. 1, 2, 3)

Fig. 1 illustrates the dependencesomatic temperatur@n time thermogram
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________ LIRS | e [ B 51
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Fig.1. The graph of the measured thermogram values

The ordinag shows theomatic temperatuyfe ¢ Ueé and t he absci
time of experiment.

Fig. 2 illustrates the dependence leécause level of blood sugan somatic
temperaturéglucogran).

2 -
I . I P R el P

v 01 02 0.3 0.4 0.5 0.6 0.7 o8 0o 1

Fig.1. The graph of the measurgticogramvalues

The ordina¢ shows thesomatic temperaturePe¢ and t he absci ss
time of experiment.

This graph shows the curvg 1 which is the monitoring done with the
proposedmethod and curve 2 is the monitoring done with the help of a prototype.
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Fig.3. Comprison of receivedE results with the sample graph

The glucose analyzéras been developet@ihe following goals were achieved
as the results of the research
Information analysi®f existing methods is made
Metrological effectiveness hascreased
Increasd efficiency not less than 3 times
The use of the innovation along with the existing methods strongly
complement clinical picture of the disease and improve the quality of
monitoring concentration blood glucose

= =2 =2 =
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A NEW METHOD OF GLUCOS E ANALYSIS

A. P.Babashking D.V. Akhtyamov
Tambov State Technical UnivengiTambov, Russia
e-mail: anuta.babashkina@yandex,user_spk@mail.ru

Abstract: The present article focuses on Aorasive measurement of glucose concentration in
blood. As the number of people suffering from diabetes grows steadily, it is necessary to measure
glucose level in blood. Nowadayavasivemethods of findingylucose concentration concerning
penetration in the organisire the most widespread.

We have nvestigated glucose concentration in blood and offered thelimaasive
measurement of glucose concentration in blood. A device for the integrated analysis has been
developed.

Keywords diabetes, glucose control, glucose concentration, measurementinvasive
measurement.

Diabetes refers to the group of the diseases that are characterized by
hyperglycemia; its symptoms are fatigue, a large amount of urine, leading to relative
dehydration and problem with power exchange in the organism. The analysis of
glucose concentration in blood is one of the most frequent biochemical analyses in
| aboratori es. It i s also the most | mpor
in case of diabetes. The analysis is needed for monitoring diabetes and its treatment.
It is a widespread chronic metabolic disease, which more than 1 million people from
Great Britain and 100 ition people in the world have. great number of patients
with diabetes need a daily analysis of glucose level in blood.

Modern progress of clinal diagnostics is characterized by the improvement of
research methods which have been develauwedtothe practical implementation of
essetially new ways of determiningylucose concentratian blood[1]

Patients with diabeteare forced to analyzglucose level inblood in domestic
conditions. This information makes it easier to correcir thiet, physical activities,
the usage of insulin etc. Scientific research allowed creatingus types of deges
and methods of determinimggucose concentratian blood

The scientific study aims to make express analysis for analyzing glucose
concentration in blood. The method of Aowasive analysis of glucose concentration
in blood by the curreintoltage characteristics is developed. It allows measuring
glucos concentration in blood through optimization its maximum options of glucose
and skin conductivity. Such a method allows increasing the accuracy and reliability of
the analyzed blood to avoid systematic errors.

To achieve the goal of the research we useti snethods as

4. Methodsof analysisand comparison of noinvasive glucose concentration in

blood.

5. Thecreation oimethods for prototypdsy defining thé inter dependence.

6. Metrological effectiveness improvement
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The following device was used for glucoaealysis in blood. It consists of
separate components. The first one is voltmeter. It is usedetsure cuent
characteri st i ¢ sAnather contpaenpisaa miceonontdlierjss k i n
used toconnect the previous deviceith the computer with analyses the
received data by comparing results tbé suggested method with the existing
method.

Microcontroller

(Voltammeter)

Computer

F
3
/_'v“
4 ¥ 7 e\

} ~
Bt
Bl
(U SE I ON
Tl /,iiﬁfj,ﬁ

S
Fig.1.Components for the complex analysis

A d4el ectrode receptor S connect ed
programme developed by the authors.

After getting the results, graphs were made (Fig. 2, 3).

Fig. 2 shows the graph of dependence of glucose concentration on the skin
conductivity
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E

Fig.2. The graph of the measured values

The ordinate shows the glucose concentratj®e,in mmol per litre andhe
abscissa axis displays the skin conductivity, which is the represenigee land
measured in Simens.

Fig 3 shows the comparison of the received results
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Fig.3. Comparison of the received results with the sample graph
This graph shows the curvg 1 @hich is the measurement done with the
suggested method and curge2 & the measurement done with the help of a
prototype. (Fig.3)

Fig.4. The error line

This graph shows an error line which is much lower than in the suggested
method.(Fig.4)
The gluose analyzewas developedThe following goals were achieved ¢he

results of the research
1 Information analysi®f existing methods is made
1 A principally new methodof glucose concerdtion defining method has
been developed
1 Metrological effectivenesisasincreased
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AMETHOD FOR DETECTING DISORDERS
OF BLOOD CIRCULATION IN THE FINGERS

A. Y. Volkov, D. S. Kuzmin
Tambov State Technical Universi892000, TambowRussia
e-mail: a.89606699545@yandex.ru

Abstract: In this article, we consider a method for determining circulatory disorders in the
distal fingers. The effectiveness of the method wasatedlu
Keywords blood, diseases, disorder, finger, criteria.

Currently, diagnosis of vascular diseases is of paramount importance in today's
world, as more and more people are susceptible to repetitive stresses, temperature
fluctuations.

Blood vessels p&yrm a variety of functions. Firstly, they provide differential
distribution of blood in the tissuesSeconty, blood vessels actively synthesize and
secrete vasoactive substances that regulate vascular tone, as well as antithrombogeni
agents that maintaiblood flow and vascular permeability. Thirdly, blood vessels
provide delivery and distribution of cells of the immune system to infected tissue.
Peripheral vascular disease entail violatibthese important functions.

Peripheral vascular study can benducted using conventional survey methods
(manual, tool and hardware), as well as thermal imaging diagnostic method.

The purpose of this work to improve the accuracy of the thermal imaging
method diagnostics of the functional state of peripheral vessels

The object of research is the functional state of peripheral vessels, the subject of
researchis thermal imaging method for the diagnosis of the functional state of
peripheral vessels.

An analysis of the literature [4hade itpossible to identify the nia factors
influencing the temperature of the distal phalanges of limbs, as well as to identify the
relationship of the temperature of the distal phalanges of limbs and condition of the
organism. Temperature model is the state of the human body

The main &ctors affecting the temperature of the distal phalanges are state of
the thyroid gland, blood pressure human, the condition of blood vessels and
environmental parameters.

The lesearclwasconducted in a dark room at a temperature of 2PAC with a
prior adaptation of the test person for-1%0 minutes. In additiarwe had to measure
the human blood pressuréhe research was conducteéa the control group of 3
people. These peopldid not haveinflammatory diseases whicbould raise the
average levelfdoody temperature.

The results obtained and analyzed for each of the seven patierge/en inTable 1
which shows the parameters measured for each patient.
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Table 1- Temperature dependence of the parameters of the occlusion of the test of time.

f1,mm U1, Umin, Umax Uf, Udpf, aa’s1, a2, 53,
Hg. Art. et e d e d et e d et et e

Patientl 154/94| 33675| 321 344 36.3 334 | 1575 2.9 0.725

Patient2 89/61 322 323 344 34.9 322 -0.1 2.7 2.2
Patient3 124/63] 33825| 318 34.3 353 336 | 2.025 1.7 0.475

We developed criteria of evaluation of the functional state of peripheral
vessels, taking into account the differing impact of the state of the thyroid gland

(Table 2).

Table 2- Criteria for evaluating the functional state of peripheral vessels

The result of the , .
Diagnosis
survey
- Compliance of the norm. Hallmark violations endothelium regulatio
UmaxO 1 U .
vascular tone is not observed.
There is a sign of disturbances of endotheliegulation of vascular
Uma< 4 t
one.
< . . . .
a53<0 Hyperemic type of microcirculation.
a302 et

Normotonic type of microcirculation.

as3>2 e df Spastic type of microcirculation.

In this paperwe proposd a method for diagnosing the funcia state of
peripheral vesselgiven the influence of the state of the thyroid glandade
additional temperatureneasuremestof the distal phalanges of the fingers and
forearm temperature, calculdtéhe diference of these temperatures.
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A METHOD OF RADIATION DOSE REDUCING DURING F LUOROSCOPY

Yu.V. Suslova, K. E. Shvyreva
Tambov State Technical University, Tambov, Russia
e-mail: popova21.04@mail.ru

Abstract: The paper presents a method to reduce radiation doses during fluoroscopy. The
method consists &felecing parts of images foa person, overlaping the optical image of the
patient's body and procasg the resulting image. The proposed method resltloe radiation dose
for patients, improvethe efficiency andeliability of diagnosis in general.

Key words: combining images ofmedical diagnostics, fluoroscopy, radiography, research
methods, thermography.

Image pocessing is a fundamental task in various spheres of human adthaty.
processing of images obtained using a wide range of modern medical apparatus,
instruments, syems and complexes for diagnosis of various diseakesirticular
interest. Currently, such tasks are most relevant, as medicine moves fanehrd
provides the possibility of diagnosing patientsry quikly. Modern equipment
allows obtaining a large ampuof diagnostic informatiortlowever, this information
involves multiple hardware examinations, some of which (e.gays) causg
significant harm to the patientn this regard, there is a need to protect the patient
from harmful effects of the equipméeor reduce this impact to a minimum. Image
processing is able to solve this problgh

Fluoroscopy is an-xay method, which is the formation of an image of the object
on a fluorescent screen or a television sciggmn-ray machinesFluoroscopy is a
very informative method, so the doct@samine patients in such a wagry often.
However, this method has itisadvantageshigh dose and low spatial resolution.
These disadvantages are essentially different, it is therefore necessary to divide the
study into two stages: search tifie way to reduce radiation dosesceivedfrom
fluoroscopy and an increasetbéreliability of the resulting image.

The first stage of research aims to redacadiation dosekFrequent fluoroscopic
procedures should not onlgduce dosg butalsothe area of the irradiated surface of
the patient's bodyl'he nformation about a required area of exposure can provide a
thermographic picture of a patient's body, as the temperature anomaly of the skin
surfaceoccurs in case ahany internal pathologiest is therefore necessary to obtain
the thermal picture of the necessary area of expasutke samdime with x-ray
studies [1].

When the locatiorof temperature anomalies analyzedjt becomes possible to
narrow the area of-ray irradiation.To eliminate unnecessary informatiaf the
thermal patternit is necessaryo select the portion of the corresponding zafe
temperature anomalies related to thermal digribution of temperatures othe
patient’s bodyurface During preparation folan xray examinatiora fragment of the
temperature anomalidgs optically superimposed on the corresdmg part of the
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patients body The dgructural scheme of the installaticmshown inFig. 1.
Thus, the apparatus combines three devioegenerate images wittlifferent
rangesin this image, infrared and opticdaiagesare combined.

patient IR fragment

Fig. 17 Structural scheme of the compleray, thermal imaging and video systems

Ultimately, the use of thermograplyring x-ray examinatiorwill greatly reduce
the radiation dose aie patient [2]

The second stage of the reseaschimed at improving the information content of
the resulting image becauseuch attention is paid to the accuracy of medical
diagnostic equipment. A reliable diagnosis cha obtainedby using iconic
instruments withdifferent ranges. In this caskyo objectsare combinednto one,
increasing the informative content of the obtained graphic data.

However, the usual combination of images may not solve this problem because in
this case, the image may acquire a mosaic structure. To elimiretighdvantage it
IS necessary to procesembined image The Interpolation of images is used for
smoothing the mosaic structure [2].

Let us onsider the resudt of images processing usg crossinterpolation.
Television image (video) almost entirelyoincide with thepicture of the observed
object. The mage detad dependon the sensor resolution, the bandwidth of the
communication line and th@onitor resolutionHowever, a significat drawback of
video is the lack of information on the thermal picture of the object.

Thermal imaging equipment (infrared camera) allows you to observe objects in
the infrared frequency range [3]. Modern thermal imagers form an image in near,
middle andfar infrared ranges with a resolution of 0.1 degree Celsius. However, the
thermal picture does not detail the object, so you must have a video image of a
monitored object in the thermal range with an infrared image of the surface of the
human body.Therefoe, we have combinednfrared and visible imagesThe
combination must satisfy several requiremetitsimage must be formed at the same
angles of view of the camera and thermal imager, the area of observation should be
the same. Combining TV and infrargdages will provide a more informative picture
of the observed object [4,5].

The advantage of the eined images is demonstratedthg exampleKig.2). It
shows the video imagef theinfrared image of a person and a combined imé&be.
composite imagelearly shows the temperature change; in this image, it is possible to
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accurately identify the person.

c)
Fig. 27 a) TV image; b) infrared image; c) combined image

Many pathological processes alter the normal distribution of the temperature on
the surfae of the body. In many cases, temperature changes are ahead of other
clinical manifestations. Therefore the results of thermography can be an additional
informative parameter for assessing the status of the patient.

The paper presents a methoidreducingthe radiation dose durinifuoroscopy
based selection of fragments of images of the pdrg@mverlapping the video image
of the patient's body and processing the resulting image. The proposed method
provides the possibility to reduca radiation dose, impve the efficiency of
diagnosis and patient safety.
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HOME MONITORING OF EPILEPTIC ATTACKS

A.A. Trubienko, A.N. Vetrov
Tambov State Technical University, Tambov, Russia
e-mail: snper_elite@mail.ru

Abstract: Existing methods of monitoring epileptic attacks are considered in the article,
disadvantages of these methods are described, the method of monitoring epileptic attacks is
proposed and the evaluation of its effectivenessaem

Keywords:cardiac activity, epilepsy, epilepsy monitoring, motion activity, respiratory activity.

Introduction

According to the world health organization, there are about 50 million people
diagnosed with epilepsy in the worldhi§ diseasecan be teated,but we need
information about the frequency of epileptttacksto analyze the effectiveness of
thistreatment and the dosagenoédicines

There is a syndrome of sudden unexpected defhatients, who suffer from
epilepsy according to the Amearan Professor ofNeurology David Fiker, the
prevalence of this syndrome is 2 per 1,000 patients ageid 3@arsAccording to
the American Professor dfeurology Paul Shraeder, the causéhed syndromas the
development of cardiac arrhythmia or regpry arrest.

The method of electroencephalography (EEGhighly prevalen in diagrosing
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and monitoring of epileps\Electroencephalographyg a method ofbrain research
which registers the difference of electrical potentials projected from the braheon
head skinAccordingly, EEG by recording electrical potentials of the brslowsits
functional activity.There are inpatient and outpatient methods of EEG.

In addition tothe EEG recordinghe followingmethod of collecting information
about patiehcan be used:

1 The jpurnal ofthepatiend self-report
9 The observer's report
9 Video camera.

|l n the | our nal -repoft, the lateer moted downnthe smbes of | f
epilepsy attacks and all changes in his organism-r8ptrt is the main form of
monitoring the patientds behavior durin

The observer 6s rmeefdicalstaff orcreativestings repostésda b y
supplement to the patieteeport.

The video is the main and most effective way of monitoringotite n toahavior
in stationary conditions. Simultaneously with the EH@ video of the patient's
behavior (VEEG)is recorded. Theliservationon the partof the medical staff, the
patient's selfeport and computer analysis of the EEGh@automatic modallow to
select episodes, which can be epileptiackswith highdegree oprobability.

The methods used for monitoring epilepgittackscannot be used continuously,
andthey are not able tde used for th@nalyss of cardiac and respiratory activity.
Their interruptioncan take placeduring an epileptiattackand cause the patiéns
death.

Consequentlythere is a need to improveethods ofmonitoring epilepticattacks
and cardiac and respiratory activity during epilepsy astack

Materials and methods

To improve the efficiency of epilepsy monitoring a new methqarepo®d. The
proposed method differs from existing methadsthe wayit is not based orhe
results of the EEGThe evaluatiorof the patiend snotion activity isuse for it. In
addition cardiac and respiratory activity monitored during an attack of epilepsy.
The methodology of the monitoring is organized in twasegshat areperformed
cyclically.

The firstphaseis continuous monitoring of miain activity of a sleeping patient.
During the sleep the patient may make a series of single movements that are not
related to the attack of epilepsy, therefore it is important to assessractivity for
signs of seizures. If the moh activity takes aparoxysmal form, then this point is
consideredto bethe beginning of an epileptiattack and the timgwhen it takes
place,should be recorded. Further monitorimgnsfers intadhe second phase of the
methodology.

During the secondphase the device recordshe seizure activityof the patierto s
hand which is necssary for the further evaluation thfe intensity of epilepsysiven
the strong frequency irregularity of nnah paroxysmsit is requiredto register the
average frequency of monh activity, over a time interval equal to five sedsn
Furthermore, the heart pace (HP) is registered and cardiac activity for the presence of
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arrhythmia is analyzed and types of arrhythmia are classiigdultaneouslythe
respiratory systems examinedby monitoring peripheral oxygen saturatiot.
irregularities in the cardiaor respiratory system are notetthey are registered
immediately Then if the seizure activity continuge the secand phase is repeated
again, andvhenthere is no seizur¢he end time of epilepsy attack fixed, and the
first phaseof the methodology startgyain

At the end of monitoring,hie accumulated data are analyzethich allow to
assess the adequacythbt treatment, to adjust the dosé medicinestaken by the
patient depending on the frequency aftacksand to timéy detect the influence of
epilepticattackson cardiac and respiratory activity.

Conclusion

The use of the proposed method will significantly improve the efficiency of
epilepsy monitoring and as a result increase the quality ofrigetite patientwith
such a diagnosis.

The effectiveness of monitoring is enhanced by continuous monitoring of the
patient'sstate of healttat home. Thus, according to the proposed method, the total
clinical picture of the disease will be supplemented whhinformation abotithe
frequency ofmotion activity, the precise duration of epileps$iye informationabout
cardiac arrhythmiaand its variationsas well ascontinuous monitoring of the
patiend eespiratory activity

Thus, the application of the proposed method withalto decreaseeports about
the patientds state as such reports are
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PREDICTION CONDITION OF THE CARDIOVASCULAR SYSTEM BASED
OF HEMODYNAMIC FOUR -CHAMBER MODELS

S.V. Frolov, A.A. Korobov, N.E. Aliev
Tambov State Technical University, Tambov, Russia
e-mail: korobov1991@mail.ru

Abstract: The paper presents a mathematical description of adbamber model of the
cardiovascular system, consisting of f@a@riesconnected resilient chambers. The authors discuss
the problem of modern diagnostic circulation and the need to use a mathematical model of the
cardiovascular system to predict the state of the patient as a result the treatment modality. Modeled
hemaynamic of the cardiovascular system is graphically presented. The necessary clinical and
physiological parameters are described.

Keywords:clinical and physiological parameters, hemodynamic, mathematical model of the
cardiovascular system.

Introduction

When assessiniipe medical condition of patient in the intensive care ward, the
picture received on the basis of only one characteristic éeterial pressure) is one
sided and des not reflect the real state of the patient. Even with multiple
dependedies (eg., pre and posstrain, or spasm hypervolaemia and resistance
vessels), a random choice dependency can also lead to disparate resultsawhich c
affect the value of a decision.

One of the problemsf modern diagnostgis the absence @ossibilitesfor deep
algorithmic data analysis and the evaluation of acute blood circulation disorders.

Existing protocols, standards, algorithms, guidelines and recommendations on the
diagnosis, classification and measurement of blood circulation disorders|genara
large clinical experiencélowever, most of these are verbal and do not have software
implementation. At the santane, diagnosis and treatment processes in modern clinic
are so complex and multifaceted nature tteaibal description is not suffiaie

In the treatment of blood circulation disorders, especially awués the doctor
need to makeguick assessment tie medical condition of theatient and anake an
informed decision based on it. In most cases, this procedure the doeloes a
decsion wusing the rules, clinical guidelings protocols and treatment
recommendations. This process requires time and attention, which may prove to be
the decisive factor in the outcome.

Consequentlycreating a mathematical model of circulatignquite releant. It
will make it possible to predict the patient's condition as a result the treatment
modality.

A study of the circulatory system was conducted in three main direciites.
first direction covered thestudy of the structure, functionreactivity of single
kardiomyocytes, individual arteries and arterioles. The second dirdotosed on
the total response of organ blood flow, general and specific laws regulating the
regional blood flow.The third direction studied the system vasomotor reactions,
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blood flow redistribution mechanisms in active hyperemia and other operational
loads.A large database on the structure and function of the cardiovascular system,
neurohumoral regulation of blood circulation, formulated the basic principles of
organizationand circulation control systems accumulatedHowever, many of the
laws of the cardiovascular system are still fare y o n d onebdbs. com
Comprehensive knowledge of the functions of individual vessels do not give a
complete picture of the regulatiar the entire vascular tree. For this, you must take
into consideratiorthe architecture of the bloodstream, wall stiffness, the caliber of
vessels of different generations of branching and a number of other faltters.
solutionto such problems is impo&de without the use of mathematical modeling.
There are many mathematical modeithe entire circulatory system and regulation
of blood flow patterns in individual organs. In our casfur-chambemathematical
model of circulation is acceptable.

Modd

The starting point of research is to create a model that includes the left and right
ventricles, large and pulmonary circulation. It can be represented as four series
connected resilient chambers (Fig 1.)

Fig. 1. The chamber structure of circulatiodels

At each time poinbf thei-th chambethe cardiovascular systeis characterized
by the blood volumeV(t), the pressureP(t) in the chamber wall, the input blood flow
rateginpu(t) andthe output blood flowgeupu(t), the absence of stress volutu). The
initial and final conditions of the modake adoptedfor blood flow qo and pressure
Ps, respectively.

Diagram resilient chambés shown inFig. 2.

P(1)

Fig. 2. Diagram of cardiovascular model chamber

In accordance with the law of mass conseovathe equation for the volund
thei-th chambers written in the form:

av. (t :
Cllt( ) _ qimput(t) ) inUtpUt(t), (1)

(t) is the vector of input blood flowctr®/s); g%

i

input
i

whereq (t) is the \ector
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of output blood flow [2].
The total volume of blood, stréting the vascular bed/] is equal to the sum of

the volumes, stretchingyery tank containing:

Viv *VRv "VsctVpe T

When finding the pressui@(t) in the wall of thei-th chamberwe assume that
the more blood@oesinto the chamber, the more its wadlee stretched, and the more
pressures createdn the chamber wall. Then the pressureakulated as

PM=elv®-U.), (2)

wheresg is the rigidity of the chamber wall¢rr/cn?); U; is the volume of blood,
without stretcling the chamber wallofr®).

In accordance with FraBksonceptof the elastic chambethevascular pressure
in the systemic circulation is proportional to the generalized rigidity and the
difference between the volume of blood in it and the volume of blood filling the

vasculamwall without stretching:

PscescYsc

Likewise, we write the equation for the pulmonary circulation, left and right
ventricle:

\%

R/ =& O
Prv “¢rv YRV
P &

pc ~®pcYPC

Distending blood volume is the greatest part ef tibtal volume of the chamber
filling, which does not stretch the chamber wall. Filling the chamber, the blood
spreadsts, and only then, when the amoussufficient it stretcheshe wall[3].

Blood flow isfoundaccording to the Poiseuillaw:

qinput, output(t) -4 input, output%Pinput(t) i I:)output(t)g’ (3)

wherey input, outputiS COMmunication conductivitcn®/ ( Tor.r A s))
Blood flow gec, v Of the pulmonary circulationPC) into the left ventricle (V)
and from the systemic circulatiols@ in the right ventricle RV), respectivelyis

proportional to the pressure in the pulmonary circulation and the systemic circulation:

9pc,Lv =~ "pc,Lv Trc

Iscrv =~ "scrv Psc

We assume that the blood flow ffom the left ventricle into the systemic
circulation andfrom the right ventricle it the pulmonary circulation is proportional
to the pressure difference between the chambers and the conduction between them
9v,sc™"Lv,sc®Lv - Psc)
9Rv,Pc = Rrv,Pc TRV~ Ppc)
Limiting static mode allows to record the ratio:
9rv,pc T9Lv,sc9scRrv TP, Lv T
Besides the ekcription ofa four-chamber model circulation is necessaryo be
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aware of clinical and physiological parameters the circulatory system that
correspond to the current control of the monitor, reflecting systemattbalhglated
physiological process that provide blood circulation, subsystems and
communication, responsible for dysfunctions.

Table 1shows thenecessarparameterandthe relationshipbetween them:

Table 1. Parameters of circulation

Symbol Parameter Formula

W Weight

G Growth

BSA Body Surface Area W0-42% G0-72%71 84*1(*

I\ =SE=IE I_mpact volur_ne_ =Systolic ejection 10%*MVB/HR
=Impact emissions

HR Heart rate

BPsystolic Blood pressure is the systolic

BPuiastolic Blood pressure is the diastolic

BPaverage BlOOd pressure iS thfﬂ/el’age BPdiastoIic +( BPsystolic' BPdiastoIic)/3

PPPA Pressure plugging of the pulmonary
artery

CVP Central venous pressure

MVB Minute volume of blood IV*HR/ 10°
Cardiac index = amount of blood

Cl ejected by the left ventricle for 1 minu M\/SI?*{_'BRSA
at therate of for each ABSA

MWLV Minute work is left ventricular 0.0144*MVB* (BPaveragel PPPA

MIWLV Minute index work is left ventricular MWLV / BSA

PWLV Pulse work is left ventricular 0.0144*IV*( BPaveragel PPPA

PIWLV Pulse index works left ventricular PWLV/ BSA

CPVR Common peripheral vascular resistan 80*( BPaverage CVP) / MVB

These parameters are used to determine macrocausality which cause
pathological changes the cardiovascular status on clinicalonitor control system
[4] .

Simulation of hemodynamia¥ the cardiovascular system is produced in Matlab
software environment.

The initial conditions are the volume and blood flow of the first chamber, the
pressure of th fourth chamber. Fig.-8 showgraphs of pressure valuddood flow
and volume:
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Fig. 3. Calculated values of pressure in the chamber

Fig. 3 shows the calculation of pressure valinethe chamber at a predetermined
pressure in the fourth chamber. The graphs show how the value of the pressure
changesluring e passage of the blood flow from one chamber to the other.
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Fig. 4. Calculated values of blood flow in the chambers

Fig. 4 shows the calculation of blood flow values in chambers for a given initial
value of the blood flow in the first chamber.
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Figure 5. Calculated values in the volume of the chamber

Fig. 5 shows the calculation of volume values in chambers for a given initial
value of the volume in the first chamber.

Conclusion
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As can be seen fromd: 3-5, the pressure valugislood flow and bloodrolume
passing through chambare changingThe qualitative analysi®f thecharts to
evaluate the dependence of hemodynamic parameters in the current chamber of the
values in the previous one allows visually explore the simple laws of dynamics
processesf the cardiovascular systethis worth noting that this model of the
cardiovascular system is the base Further development of the model is planned
by increasing the number chambers, and a more detailed description of the model
elementsFor examplethe pressure in the ventricles of the heart requires the
introduction of additional coefficients, taking into account the compressidn
stretching of the myocardium of the elementary strips, and characterizing the elastic
properties of the myocardium.
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COMPOUNDING AND TECHNOLOGY OF FUNCTIONAL ASSORTED
CHOCOLATES WITH LIQUID FILLINGS

E.K. Bogatyreva
Tambov State Technical University, Tambov, Russia
e-mail: bek.tmb@bk.ru

Abstract: Assortel chocolates differ from sweets of other types in compounding, and in
preparation. These chocolates are prepared with a liqueur filling, the alcoholized fruit and berries.
Nowadays, almost total absence of vitamins, carotenoids, alimentary fibers, maanal
micronutrients in chocolates is the biggest disadvantage of confectionery. Therefore, the use of the
new and nonconventional components containing biologically active agents, having functional
properties and improving organoleptic indicators and stuuetof a product is topical. The purpose
of our research is development of a compounding and technology assorted chocolates with liquid
fillings enriched with vitamins, mineral substances and alimentary fibres.

Keywords assorted chocolates, fillings, fuianal food, sweets.

The level of consumption of confectionery products in Russia gradually
approaches consumption level in the countries of the European Commonwealth and is
at the fourth place in the world (after Great Britain, Germany and the USA). The
chocolate industry is one of the most dynamically developing segments of a
consumer sector of economy. The severe competition induces producers to expand
the assortment and to create more and more new and interesting products.

According to specialists, almst total absence of vitamins, carotenoids, alimentary
fibers, macro- and microelement in chocolates is the biggest disadvantage of
confectionery. Therefore, the use of the new amdonventional components
containing biologically active agents having ¢tional properties and improving
organoleptic indicators and structure of a product is topical [1].

The production of assorted chocolates with liquid fillings is topical today. The
range of chocolates with liquid fillings is quite monotonous, therefoegtion of
new flavoring combinations will allow to expand an assortment and to create
essentially new product. Also, the use of liquid fillings will allow to create a product
of functional purpose with high comprehensibility of nutrients as liquid fillisgsn
optimum form for enrichment of an organism biologically active agents. Because
now technologies for such products are practically absent, there is a need for studying
the problems which occur when receiving such types of confectionery products [2].

The main technological production stages of assorted chocolates are preparation
of chocolate weight, preparation of fillings, formation of cases, selection of forms and
packing. The chocolate cover for all types of chocolates is prepared from chocolate
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weight with content of fat of 35%. Thickness of a cover depends on filling type, the
viscosity of a filling is less, the cover is thicker. Chocolate covers fill with fillings,
condense and cast a bottom. For casting of a bottom use chocolate weight with high
content of cocoa butter (to 41%) [3].

In assorted chocolates the main role is played by fillings, therefore the following
requirements are imposed:

A to be resistant in c

A not to change the ta

A not to coacomparems. peri s

A not to interact with casing of

A - to have a uniform consistency and t

In addition, concentration of sugar has to be close or equal in a filling to
concentration of saturation at arfmation temperature. Sucrose in a liquid filling has
to form saturated or slightly supersaturated solution. If the solution is not saturated,
then the dissolution of sugar occurs in the case of chocolate and on a surface of a
product filling droplets are foned. At excessively supersaturated solution on the
internal surface of the case at storage the large crystals of sugar worsening taste of a
product are formed. Considering that density of a filling is less than density of the
case, it is necessary to crea crust on a filling surface when cooling it, for the
prevention of mixture of a filling and case.

Now the most popular liquid fillings are liqueur and honey. Liqueur fillings
contain sugar, treacle, alcohol or wines. Alcohol in these fillings defaste bf a
product. It is the best of all to apply the substances frorf Gfbncentration of
alcohol which are not entering interaction with the candy case. Liqueur fillings must
contain no more than Zb of alcohol: at its bigger share there is a deforonadif the
chocolate case, and it sticks to chocolates. Honey fillings represent the dmitad
sugar molasses syrup with natural honey and various additives. Additives are
different types of fruit puree which increase viscosity of filling [4].

There is m#ihod of production of chocolates on the basis of herbal mixes of
several herbs containing mix extracts to receipt of the functional chocolates enriched
with food fibers and vitamins, such as sage, peppermint, rebaudiana, plantain, etc.
The method of proddion of functional fillings from fruit and berry raw materials,
sugar, treacle and a product from a brown alga is also known. Application of such
methods will allow to enrich a product with a complex of biologically active
agentd5].

The method of proddion of confectionery with the filling located in the center is
of special interest. This method assumes filling of a cover with the temperature of 71
105 C with a filling with the temperature of 8C or is | ower i n a
for partial glazig of a stuffing, a jigging of partially glazed filling in a form cavity,
complete glazing in a cover, at the same time the filling cools a cover with hardening
of a layer of a filling adjacent to a cover.

Today there are various types of hardware and madadl@gistration of a stage of
formation of chocolates, both simple, and irregular shape, and also the scheme of
formation of candies according to the ¢

of storage
and consi s
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Considering all the above, it is obvious that the quality improvement of
confedionery by developing their consumer properties is the urgent task which has
scientific and practical value.

Thus, the purpose of our research is development of a compounding and
technology of candies with liquid and sefluid fillings. For achievement o&n
effective objective it is necessary to perform the following tasks:

1. Development of a compounding of receiving functional candies with liquid
fillings

2. Definition of the optimum modes of filling of cases of candies with a liquid
fillings.

3. Researh of rheological properties of cases and fillings.

4. Improvement of a stage of preparation of fillings and a stage of formation of
technology of receiving functional candies with liquid fillings.

5. Definition indicators of the developed products.

Having achieved objectives, we will receive essentially new type of sweets
having the increased nutrition and biological value, making favorable impact on an
organism which will be interesting to adults and children.
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CONTROL OF TECHNOLOGICAL PARAMETER S OF PRODUCTION
OF A CONTAINER FOR FOODSTUFF

V.V. Budantseyv, E.E.Viskov
Tambov State Technical Universifyamboy Russia
e-mail: gepardxxx68@mail.ru

Abstract: The majoity of containers for foodstuéfre madeby casting under pressure, in which
the manufacturing process is important as industrial control, occurring at all stages of the process.
Production control includes 3 types of control: input, output, and out functional. For the
organization of the produitin control scheme developed technological control of production, which
ensures the production of higjuality and safe products. There are 15 possible types of casting of
defect, their solutions, as well as some of their methods of quality control.

Keywods: control, control methods, defeqackage, production contrakchnological control.

The majority of a container is made for foodstuff by casting under pressure. In
case of process of production such component as production supervision is important.

Production supervision is the production control of products at all stages of
engineering procedure including technical and chemical, microbiological control, etc.
depending on production typeroduction control includes three types of control:

- is entance a quality evaluation of raw materials, auxiliary, packaging materials
and a container which are included into the technological scheme of production of a
projectable type of finished goods;

- output is a quality evaluation of finished goods;

- out furctional is a control of observance of technological parameters of
production (J J, M t) and qualities of @emifinished product on all technological
transactions.

Schemes of technological production control, according to the chosen
technological schemegquirements of the technological instruction, standards on
raw materials, auxiliary, packaging materials and a container, finished goods and
control methods are developed for the organization of production supervision.

Production control of products aading to the schemes developed taking into
account requirements of technological instructions provides development ef high
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guality and safe products.

Casting flaw. Typs of flans andways oftheir elimination:

1) junctions
2) undulating surface
3) silvery strips
4) flash
5) scorch
6) rhe increased thicknesstbie products
7) overweight products
8) fluctuation of product's weight
9) bad removing of products
10) insufficient gloss
11) incomplete filling
12) buckling
13) shrinkage cavity
14) emptiness
15) holes
Control methods:

1. Monitoring of indexes of quality is carried out on the container exemplars
bef orehand sustained

manufacture.

2. Definition of appearance and color.
Appearance and color of a container check visually without use of magnifying

not | e s s [tChafeenits 3

C |

devices, by their comparison with a control specimen and (or) an approved sample.

The approved sample is@pved at the enterprise in accordance with the established

procedure for every color and coordinated with the customer.

3. Overall dimensions of a container check the rang®@ in accordance with
GOST 427 andSHISP2@O0, der | oof with GOST A6B39 ore
other measuring tool with similar metrological characteristics.

4. Determination of durability of a container at compression in the axial direction

is carried out according to 9.10 state standard specification GOST P 51760.

5. Definition of resistance of a container to hot water is carried out according to
9.12 state standard specificatGOSTP 51760.
6. Migration of dye is determined by wiping of a container a white cotton or the

cotton plug beforehand moistened with water withtémaperature of 3@0 C. Apply
fabric of black color to monitoring of the container painted in white color.

At the end oftermination of rubbing on fabric or a tampon there should not be dye

traces.

7. Density of shutting of covers is controlled by shuttfigrroducts by them for
which they are intended. The cover has to be put on a product densely.
8. Definition of a heat resistance of a container is carried out according to item

9.15 state standard specificat@®STP 51760.
Exemplars of a containerlgze in the climatic cell, establish temperature
( + 4 OuN Exeniplars maintain in the camera within 2 clocks. Then exemplars take
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out from the camera, maintain at ambient temperature within 30 min. After endurance
carry out an inspection of appearance, parameters and sizes. Exemplars consider
passed tests if tggconform to the established requirements.

9. Definition of frost resistance of a container is carried out according to item
9.16 state standard specification P 51760. Exemplars of a container place in the
climatic cell, est abl ihs Bxenplarsnmaintaia inuthee  (
camera within 2 clocks. Then exemplars take out from the camera, maintain at
ambient temperature within 30 min. After endurance carry out an inspection of
appearance, parameters and sizes. Exemplars consider passed tgstoiiftren to
the established requirements.

10. The mass of products is determined by weighing on an analytical balance by
3 or 4 classes of accuracy in accordance with GOST 288WMith the greatest limit
of weighing of 1000 and accuracy of weighingfé0 , 01 g or ot her s
metrological characteristics.

11. Determination of rated capacity of a container is carried out according to item
9.5 state standard specification P 51760.

Volumetric control method using volumetric glassware. Esaimple was
filled with water from the volumetric
capacity product samples the arithmetic mean value of the volume of water poured
into the controlled sample containers. Capacity products must conform to the value
specified in the working drawings for the product.

12. Monitoring of hygienic indexes.

When determining hygienic indexes the choice of model environments and
preparation of extracts for a research are carried out on point 7. Organoleptic indexes
also detemine by point 7. The choice of controlled indexes is carried out on point 1.
Indexes determine by the methods given in point 1, @&other, approved by bodies
ofc Rospotrebnadzore in accordance with t
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PROCESSING OF MYCELIAL WASTAGE OF BIOTECHNOLOGICAL
MANUFACTURING

A.l. Bushkovskaya, I.A. Bogdanov, P.A. Moseev
Tambov State Technical University, TambBwussia
e-mail: moonyblack@yandex.ru

Abstract: This article is @voted to ways of utilization of mycelial biomass. Literature review of
some ways of biomass processing is held. The possible way of processing of mycelial biomass is
offerev and flowchart of this technology is given.

Keywords:biomass, biotechnology, mycelium wastage, processing

Biotechnology is one of the key directions for innovative development of modern
economy. It has a great importance for economic modernizationesatbgment of
various industries. More than 80% of biotechnological products consumed in Russia
are impored (for example, fodder proteins, enzyme preparation, antibiotics, organic
acids and other food ingredients). At the same time volumes of consungbtion
biotechnological production remain very low in comparison with other countries [1].
According to the development strategy till 2020 the bioeconomy share in GDP (gross
domestic product) has to make constitute approximately 1%, byi2@80less than
3%, which means increase in biotechnological productions in the nearest future.

Biotechnological productions aoharacterizedby lower environmental impact in
comparison with the chemical manufacturing. However, there are specific wastage in
such as aigas emissions with biological particles, or the significant amounts of
biomass. So the biotechnological productions using microscopic fungi as producers
interfere with a problem of utilization of mycelial biomass, e.g. in producing of
antibiotics of tetracyahes withStreptomyces aureofaciens biosynthesis of a citric
acid (with Aspergillius nige), cyanocobalamin (wittNocardia rugosg, in receiving
technical and purified enzyme preparations.

There are three groups of processing types of mycelial boaaording to the
literature review.

Coking, gasification and liquefaction fall into thermochemical technologies.
Using those methods biomass is incinerated or turned into valuable energy. At the
same time the profit depends on the cost of manufactegugoment, transportation
of biomass and energy sources. And costs of receiving biofuel from biomass depend
on local conditions in foe agriculture it will be below average level.

Processing of biomass with physical and chemical technologies allows mgceivi
substances using extraction and a chemical treatment or bioconversion to products,
which are used as biodiesel.

Biochemical processing of mycelial biomass with fermentation allows receiving
substances which can be used as liquid or gaseous fuelllorefiet

Works on a solution of the problems of utilization of mycelial wastage continues
in several main directions, which are:
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1.Using mycelial wastage for the technical purposes as additives in concrete
grouts, gauge staffs or fired materials, for reicgj\fuels, sorbents.

2. Using nutritional chemicals of biomass in agriculture for biofertilizers.
Biochemical method of processing of biomass is based ordnmposting.
Biomass is mixed with biologically active agent as a carrier of compost
microorganismsand the organic material, which sorbs free water. It can be wood
scraps, straw and some renewable natural material as peat. One of these methods
based on application of vermiculturing. Mycelial biomass is mixed with organic
materials and is processed withing a compost worm. The received mass provides

further using as fertilizer [2].

The attractive option of processing biomass is using biomass asfdoamg
addition in getting hollow compressions. Firstly biomass is hydrolyzed to-foam
forming substare, which is implemented in the production of construction materials
[3].

Micelial wastage are used as components of broths for microorganisms with a
pretreatment by enzymatic hydrolysis. That allows to release larger amount of the
used raw materials, t@duce costs of purchase of expensive and scarce components
of mediums.

The problem of utilization of biomass is urgent for the biotechnological
enterprises producing fodder ferment preparations. At the moment the domestic and
foreign enterprises for produien of biotechnological production send biomass (as
by-product) for burial. Usually it is subjected beforehand to a thermal or chemical
treatment for the purpose of an inactivation of viable cells. Processing
biotechnological wastage into biohumus preseamte of the most using methods of
biotechnological ways of utilization, based on available materials.

There are two problems: ecological and economic. Ecological problem is
elimination of pollution of the air environment from the territory of burial. Ecoic
problem is receiving the produtd be used it as organic fertilizer. The flowchart of
biomass processing in agriculture by bioconversion is proposed.

The proposed flowchart is presented in the form of functional model (Fig. 1).

E‘:
3
g
B, @
SR -~
&
B

Fig. 1 i Functional model of technology of processing of mycelial biomass in industrial
conditions.

I T myceliam prereatment stage, II inactivation stage, Illi bioremediation stage, IV
receiveing a commodity form;

17 mycelium accumulation, @ filtration, 3 7 heat tratment, 4 desintegration, 5 mixing
with organic addition, 6 biocomposting, 7 accumulation of a bioproduct, B dosing, 9i
packaging.
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Biomass is collected in the tank, and then is dehydrated on press filters. The
dehydrated biomass is exposed terthal treatment within an hour at a temperature
of 135140 AC i n acidic environment . The
disintegration then mixes up with the organic addition containing natural
microorganisms. Then there is a biocomposting. The prodebsgproduct is
collected, then is packaged and stored.

There is an urgent need of the development in technology of biomass processing
Is making enviroment safe and cost efficient. This way allows to receive fertilizers for
use both in agriculture, arat private owners of garden sites as the received weight
will possess the useful nutrients for plants growth and the useful microflora due to
mixture with organic material.

According to the current legislation in Russia the enterptisgwiolate sanitay
and environmental standards have no right for operation and have to be reconstructed
or closed. In this regaydievelopment of technologies for processingirmfustrial
biowaste iextremely topical
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INFLUENCE OF PROCESS CONDITIONS ON THE MANUFACTURE OF
LOW-LACTOSE DAIRY DRINK
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e-mail: nastayl1812@mail.ru

Abstract: The article studigthe influence of process conditions on the manufacture of low
lactose fermented milk drink. The optimal dose of enzyme was applied and the type of dairy starter
cultures was selected. The obtained fermented milk drink was evaluated for gihesicical and
organoleptic indicators.

Keywords enzyme, fermented milk drink, léactose, sourdough, technological modes.

The implementation of priority directions of state pglin the field of healthy
nutrition involves the development of new food products using biotechnology
achievements. Currently fermenting microorganisms with new functional properties,
and enzymes that generate high digestibility and biological valuefa@ur and
texture of fermented milk products are extensirely used [1]. The use of both types of
organic products sold in developing dairy products for people with lactase
intolerantly. Fermented milk drinks partly in prove the physiology of nutrition in
secondary lactose intolerance, but primary require special nutrition with the use of the
products, partially or completely devoid of lactose. The lactase enzymatic hydrolysis
is implemented to obtain such products.

A study to determine the dose of the engyto obtain lowlactose dairy
substance [2] and selection of the type of starter culture was conducted for the
manufacture of lactoskee dairy drink (Table 1).

Table 1i Characteristics of starter cultures

The name of the | Composition and typesf The titer of microorganisms
starter microorganisms ferment
Str. thermophilus, Lac. delbrueckii ssp.| ICDi 21 109 CFU/
"Vivo:Yogurt" bulgaricus, Lac.acidophilus, Bb. lactis, | Bifidobacteria i 211
Lac. ssp. lactis, lactose. CFU/qg.

Str. thermophilus,to Milk. delbrueckiiiLact i ¢ acid
marked Ssp. Bulgaricus Milf CFU/q;

acidophilus, Bb. ctis, Milk. marked ss| Bifidobacteria=2 T 1 0 9  (
"Bifivit" cremoris, Lac. marked ssp. milk, Mil
milk marked ssp. milk var. diacetylactis

Kefir fungi, Str. thermophilus, Bb, Lac. | Lactic acid bacteria 51 1
"Kefir" delbrueckii ssp. bulgaricus CFUlqg;
Yeasti 103 CFU/qg.
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Out of the manufactured experimental samples of fermented milk drink using
three types of starter cultures, there was a preference fordtagbron the starter
"Yogurt", which had a delicate sour taste, dense clot and was used in subsequent
experiments.

In studying the effect of chemical composition on properties of milk in the
fermented milk drink the samples were manufactured from norrdatizkx with fat
content 2.5 %, 3.0 % and 3.9 % of the milk with the same fat content, but processed
b y -gdbactosidase from the calculation of the 7000 activity units per3lotimilk.

The fermentation was carried out by incubation method in order td avection at

a temperature of 38 AC 8 hours and up
Physicechemical parameters, the content of lactose, SNF were measured in the final
samples was (Table. 2).

Table 2i Physicechemical parameters of sample

Dry nonfat Lactose : . The viscosity
Sample milk rest, % | content, % Acidit PH qf th_e
expiration, s
Whole milk 7.91 4.6 19 6.58 1.82
low-lactose milk treated with the enzyme
Fat=2.5% 8.1 3.96 80 4.51 7.31
Fat = 3.0 % 9.3 3.44 83 4.57 8.56
Fat = 39 % 9.7 2.25 77 4.63 3.23
milk not treated with enzyme
Fat=2.5% 8.0 4.4 80 4.61 3.15
Fat = 3.0 % 9.3 3.6 83 4.54 8.08
Fat = 3.9 % 9.5 4.2 82 4.58 4.75

Every two hours from the start of fermentation within 8 hours active and titratable
acidity wasmeasured, as the clot at the time of expiration ahé&ted mass. The
diagram (Figl) clearly shows that an active increase of acidity was observed in milk
samples treated with enzyme, the product of 3% processed milk. For samples based
on whole milk irdications of defined targets were close to the drink from fermented
milk with 2.5% fat content. A slow accumulation of lactic acid in-fall milk after
t he pr o c-gatastasidage wad obsbrved. During exposures up to 24 hours the
in a refrigeratedstate fermented drinks continued to builol acidity, this was
especially manifested in samples treated with fermented milk.
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M 2.5% treated by
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Time of ripening

Figure 17 Diagram of the changes of acidity of the samples

Changes of the viscosity of samples depending on the fat contidet wixture,

the treatment with enzyme and time of ripening are presented in chart form in Figure
2.

300 T/X m 3.9% without

250 n treatmg
7]
3‘. 200 - m3% without
'g 150 - treating
Q
£ 100 m 2.5% without
50 treating
0 m3.9% treated by
2 4 the enzyme
6 8

m3y (treated by
Time of ripening the enzyme

Fig. 27 Diagram of change of the viscosity of samples

At the end of fermentation sensory characterigtms six samples of the
finished productverealso evaluated (Fig) on a ten point scale.
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Fig. 317 Diagram of organatptic characteristics of drinks

Preference was given to products with fat content of 3.0 % and 3.9 %, treated
with the enzyme. They had a sweet, dairy flavor, creamy flavor arwhtdetexture.
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THE PROSPECT OF USING ADVANCED TECHNOLOGIES OF
CULTIVATION OF SOYBEAN SEEDS IN TAMBOV REGION

V.P. Kapustin, S.G. Hairullina
Tambov State Technical University, Tambov, Russia
e-mail: hsg1988@mail.ru

Abstract: The description of the value of soy and its use in animal breeding, human
nutrition, manufacturing, pharmaceuticals and construci®given. The types of planters used for
planting soybeans are described and their shortcomings are listed.

We have proposed a sowing machine, including disks with cells forms and dimensions,
which correspond to the seeds of soybean with the aim ofvmgrthe quality of sowing.

Keywords:soybeans, machinery, cultivation technology, harvest.

The country development strategy till 2020, is to increase the productivity of
crop and livestock production 1167 times and to achieve in this result, the world
average [1].

For the implementation of this program a forage base is needed, which will
allow us to organize the production of a full resedrabed recipe feed with the
maximum use of higiprotein legumes peas, soybeans, beans, lupin, canola.

The mostvaluable culture of the bean is soy, which contains 36...48%
biologically complete protein (all essential amino acids), which is an alternative
to expensive animal protein. It contains 20...26% fat, a lot of different vitamins and
otherbiologically active substances, which makes soy a valuable additive for animal
feed.

In addition to high nutritional value, high quality soybeans are important in
modern agriculture. This crop can improve waibysical properties of the soil.
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Fixing nitrogen from the air and returning it to the soil through rhizobia bacteria. It
can utilize nutrients inaccessible substances from the deep layers of the soil, which
makes it a valuable precursor for many crops, especially under irrigation.

Soy, as a sourcef aheap protein food, is also used to make pharmaceuticals,
cosmetics and food of the population.

Therefore, soybean is a strategic crop for increasing livestock production,
especially pigs and poultry [2].

According to statistics, in 2007, the total soanmea of soybean in the world has
made 90,19 million hectares and total production was 220, 5 million tons [3].

According to the statistics of Tambov region in 2215 years the acreage of
soybeans increased from 7.81 to 44.05 thousand hectares$ itenés, and the yield
rose from 14.92 to 18.60 kg/ha and the gross harvest from 11.64 to 81.61 thousand
tons.

Tambov region is an the area of intensive pig breeding and takes the third place
in meat production in the country [4].

Cultivation of soybeans is @riority for the further development agriculture of
the Russian Federation and the Republic of Kazakhstan. Quality sowing is one of the
conditions for obtaining high yields of this crop, which is provided by the use of
machines for precise seeding.

Attemps to design other crops have not been successful due to the mismatch of
the technological process of their work, dimensional, physical, mechanical and
technological characteristics of the zoned seeds of soybean.

Along with the increase in acreage onehls tmportant conditions of soybean
gross yield increase is its increase in yields mainly due to the correct introduction of
intensive technology of cultivation, based on modern scientific and technical
achievements and best practices.

The correct introduain of intensive technology of cultivation leads to an
increase in gross harvest of soybeans.

uvhe scientific validity of each operation, their focus on improving conditions
for growth and development of plants; high quality and timely execution of all
processes, the availability of the necessary funds in strict accordance with the modern
agrotechncal requirements are the main conditions of high efficiency of new
technology of cultivation.

Integrated combination units for row crops American or European production
ensure high productivity and quality of soybean cultivation.

However, the majority ofural households in Russia cannot buy expensive
imported equipment due to financial and economic problems.

In addition, maintenance of imported equipment in Russia requires much time
for its execution, which leads to the violation of agrotechnical ternpeidbrmance
of technological processes and, consequently, a reduction in the yield of agricultural
crops [5].

Nowadays in Russia and abroad many devices have been developed for
seeding grain, smafieeded and little loose materials of various designssgyhels:
coil, straight, spiral, differendéized grooves with a herringbone arrangement of
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grooves and screw, disc.
A reetto-reel and disk sowing machines had the greatest distribution of
available ones, which have drawbacks: the irregularity of seeditigedength of the

row; intermittent seedingrated e vi at i on N 4 9%,; I ncreased
injuring of seeds more than 1%, which did not satisfy the agricultural requirements
[6,7,8].

This is because of bobbin and the disk apparatus canhsosetds of certain
geometric sizes and shapes only at a given seeding rate (optimal), compliance with
speed limits, uniformity of soil surface before sowing and appropriate, and customize
the planter for optimal operation [9].

Advanced sowing machine f@oybean is the disk with cells, the shape and
dimensions of which correspond to the seeds of soybean. Therefore, the development,
substantiation and research of the sowing apparatus for sowing of soybean seeds is ar
important task, which has important eoamc and commercial value.

Development of designs of sowing machines is aimed at the improvement of
technological process of seeding. It provides for higher vyields, improves their
productivity, reduces metal consumption and labor costs for technical and
technological services.

Also, great importance is attached to modernization of existing and creation of
new planting machines for better performance of technological process of sowing.
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A STUDY OF KINETIC REGULARITIES OF ENZYMATIC
HYDROLYSIS OF WHEY LACTOSE

A. S. Nadezhdina
TambovStateTechnicalUniversity, Tambov, Russia
e-mail: a_nadezhdina@list.ru

Abstract: The article presents data from a study of enzymatic hydrolysis of lactose wdrey aft
t hermoaci d c 0 a g ul ealdactosidasep fungal eriginThe reactibnh rateband
conditionsof enzyme catalysis of whey lact@se determined

Keywords:whey lactose, kinetics of enzymatic hydrolysis of lactose, conditidnyslrolysis of
lactose.

Biochemical processes in the manufacture of products from recycled milk and
raw milk are actively involved in the stages of formation of nutritional and
organoleptic properties of the products, and provide security and stability during
storage. It Bould be noted that biochemical processeslvedin the processing of
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secondary raw milk whey, buttermilki haveless pronounced activitgxceptwhen
thefermented drinks based on thamne producedThis group occupies a special place
in the productia of foodproductsfor people suffering from lactose intolerance, the
preparation of which involves the use of an enzyme preparbtgalactosidase for
digestion of lactose.

In developing wheypbased drinks it was decidéd producelactosefree whey
drinks. The feedstock was secondary dairy raw material generated in the production
of soft cheesby thermoacid coagulation.

Features of raw materials

The advantages of wheyodue@d in this way, compared to cottage cheese and
cheese are as follows: a small amb of protein crisps, swesbur taste, fat
concentration in the range of 6038%, pH 5.56.1. Furthermorewhey is virtually
sterile due to the higtemperature of 994A ®f the milkrequired for clot formation.
We made a series of samples of whey lvages with herbal supplements in the form
of syrups - cherry, rosehip, orange, providing for the original organoleptic
characteristics and changes in the physiological valuenbreasing the mineral
content(Figure J).

The produceddrinks have a goodtaste and quench thirstvell, but are
characterized by the presence of easily digestible carbohydrates, including whey
lactose. In order to reduce the proportion of sugar andimitke beverage with low
whey lactosewas obtained by enzymatic hydrolysis ofbetagalactosidase of
microbial originusingAspergillus oryzaéungus.
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Fig. 17 Mineral content in whey drinks

Determination of the velocity of hydrolysis of lactose
To clarify the flow of the enzyme preparation and the conditiohits use in
beverage productiowe carried out experimental studies of kinetic regularities of
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catalysis of lactose in whey medium after thermoacid coagulation of milk proteins.
This is important, ashemicalgn whey lactose can affect the catalytatiaty of the
enzyme. To determine the Michaelis constaeusel the LeinweberBurke graphical
methodof reciprocals We found experimentallythe lactose hydrolysis reaction rate
and the amount dactose that was not hydrolyz@elg. 2).
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Fig. 21 Graph of LeinwebeBurke linear transformation of double return values

According to the obtained value of the direct Michaelis constant Km for this case
is 1.14 mM, in agreement with the order of magnitude of half the dat#-for
galactosidase, obtained from various biological materials (1 to 2.5 mmol). Using the
MichaelisMenten theequation ratef lactose hydrolysis reaction in the presence of
wh ey e ngalgcingdade preparatisobtainedAs a result of the experiments
the velocityof lactose enzyme catalysis reactiwasg 190 s. The magnitude of
the reaction rate can be used to calculate the time of the enzymatic hydrolysis of
lactose.

To clarify the optimal conditions for catalysis of whey lactose in therrdoaei
determined dependence of the rate of the hydrolysis reamtitiee pH value. In the
pH rangeof 5.5- 6.0, the velocity of the hydrolysis reactionrdreamaximum value. It
is known that the optimal temperature for lactose hydroigsis the range 32 5 A C..
To clarify the process conditions for processing whey as a substrate a complex
chemical compositiorandthe individual components which may have an inhibitory
e f f e cgalactosidade, we studied the effect of temperature on the reaction mixture
during the hydrolysis of lactose.Wtasfound that the maximum rate of hydrolysis of
lactose in whewvasobserve in the temperature range of-337 A C .

The findings form the basis for the developmentpobcessinstructions for
making lactosdree whey drink. The @st of such a drink would be 5% higher than
the whey drink with lactose. According to preliminary cdétions processingof 1
ton of wheyrequiresabout 70 grams of enzyme with the activity of 700 units.
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DESIGN OF THE REACTOR FOR THE PRODUCTION OF
FORMALDEHYDE BY CATALYTIC OXIDATION OF METHANOL

A. G. Annakurbanova, Y. A. Budantsev
Tambov State Technical University, Tambov, Russia
e-mail: annakurbanova94@mail.ru

Abstract: The article describes method of improving the basic design of the reactor for the
production of formaldehyde. The existing methods of production of this product are unprofitable in
relation to the economic component and from the technological part of production. We propose a
mehod of improving the design of the reactor by using a stainless steel grid made with the argentic
catalyst placed on it.

Keywords: formaldehyde, technology, reactor, catalyshemical engineering, technology
equipment.

Introduction

Formaldehyde is a vgractive chemical compound that easily reacts with other
substances forming a big class of new connections. It was found out that a classical
method of production of formaldehyde is very expensive; therefore, we propose to
enhance a basic design of thectea by using corrosionesistant grid with the
argentic catalyst.

The method of production of formaldehyde involves oxidizing of methanol by
dehydrogenation of air oxygen under high temperature on the argentic catalyst. At the
same time, the catalyst ihd reactor is placed so that the distance from a pipe grid of
the shell and tube heat exchanger to a surface of a layer of the catalyst makes 2 cm.
The method allows to reduce the formation offsgducts and to increase selectivity
of process [1].

The rea&tor consists of a vertical cylindrical device in which the lower part is
the shell and tube heat exchanger, where the interpipe space water condensate moves
and reactionary gases pass on the pipe space. The catalyst is located on two layers o
a corrosio-resistant grid, with the electrofuse from above (Fig.1).

At startup, the warming up of the contact weight up to the temperature of 300
AC was carried out by an electrofuse,
the heat of reactions.

The reations of contact gases in the catalyst layer resulted in the formation of
methanolair mix: formaldehyde, hydrogen, carbon dioxide, carbon monoxide,
nitrogen, water vapors, naeacted methanol.
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For prevention of thermal decompiisn of formaldehyde and termination of
collateral reactions, the contact gases coming out the engagement zone were sharply
cooled in the subcontact refrigerator |
of the water condensate coming from a stearfectr to interpipe space of the heat
exchanger, a steam collector from heatpoint from a collector.

The device represents a vertical welded structure made from stainless steel. It
Is integrated in it so that it is possible to select the upper cylcaer chamber in
which the lower part of the catalytic agent layer, the pipe bundle and the lower
cylinderconic chamber are located. A hexichanging part (a pipe bundle) consists
of a cylindrical casing and two fixed pipe grids in which ke@athanging pips are
fixed. To compensate namiformity of temperature deformations of the casing and
heatexchanging pipes on a cylindrical shell of a pipe bundle lens compensators are
set.

The device is also supplied with necessary links for submission of the initial
components and exit of a product, exit of cooling liquid and units for monitoring of
process parameters. The parts of the device have flanges plane welded with a sealing
surface like overhang trough.

In the course of work, we developed the route card rof operational
production process of a pipe grid.

Pipes in the grid of the heat exchanger are the punched round parts with the
openings located on them. They are used for placement of heat exchange tubular
elements.

The pipe grid consists of a disk withdeameter of 2055 mm, with a large
number of openings (3333 pieces) with a diameter of 25 mm ocated on tops of the
correct hexagon. The height of a pipe grid was3®, wi t h two f acet
1745 - in the openings. The method of f
flutes (the length of flaring was 26 mm), the width of a flute was 3 mm, the distance
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between the flutes was 7 mm.

Proceeding from theatt the pipe grid has a big diameter it is reasonable to use
the sheet hire.

In the process of manufacture of the pipe grid we performed:

1. procurement, i.e. cutting procurement from a sheet;

2. Turning, i.e turning of four surfaces for 2 sets;

3. Marking, i.e. 3333 openings with a diameter of 25 mm were marked up, the
opening with a diameter of 10 and an opening with a diameter of 12 mm for 3 sets
were marked up;

4. Drilling operations included drilling, chamfering and caidling of 3333
openings witha diameter of 25 mm, chamfering of facets and boring of two flutes.
Then the opening with a diameter of 10 mm and facets were drilled. In nother set an
opening with a diameter of 12 mm was drilled, chamfering of a facet in this opening
was carried out anithe carving was cut with a radidfilling machine 2A554.

5. Testing

The proposed design of the reactor allows:

1 to reduce account coefficient on raw materials;

1 to increase the selectivity of process;

1 toincrease the conversion of methanol.
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CARBON NANOSORBENT FOR CLEANING OF AQUEOUS MEDIA

A.V. Babkin, E.A.Neskoromnaya
Tambov State Technical University, Russia, Tambov
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Abstract: In this article, we propose to use carbon nanotubes (CNT) and nanoporous carbon
(NPC) as an adsorbent. We have casriout various experiments on water purification from
organic molecules. The adsorption capacity was 380 mg/g and 780 mg/g for the CNT and NPC.

Keywords adsorption, adsorption capacity, carbon nanotubes, mesoporous carbon, methyl
orange.

Currently, much attention is paid to the complex purification of fresh water and
technical water treatment. The main problem is not only limited water resources, but
also their disturbed elemental composition. This formulation contains many
contaminants. All living orgasims consist of water to ®&D%. This confirms the
importance of water resourcgs3].

High rates of development of industry and urbanization and anthropogenic factors
(people cut down forests, discarded household and industrial waste into the
environmentgtc.),arethe maincauses bthe lack of quality water.

Scientific developments are aimed at solving global environmental problems.
Scientists propose to modify the known sorbents, create new material. All these
materials have improved sorption propestifor water purification from organic
materials.

Water purification processes are different, but the adsorption methods are the
mostwidespreadThese methodsanremowe up to 90% of the pollutants molecules.
The volume of the pore space of the material stnuctural characteristics affect their
adsorption propertigg-5].

The work is aimed at studying the properties of carbon nanostructured materials,
such as CNT and NPC.

The authors studied the structural characteristics of sorbents using SEM with
Raman spectroscopy (Raman, Raman). SEM images were obtained at the
Interdisciplinary Center of "Analytical Microscopy" at Kazan (\Volga) Federal
University, using a field emission scanning electron microscope (CARL ZEISS, the
accelerating voltage of 5kV, InLirS8E detector) (Fig.1).

Also, the authors obtained Raman spectra (Center for collective use "Preparation
and Use of multifunctional nanomaterial§STU"). We used theThermo
SCIENTIFIC (USA.
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Fig.1. SEM image of the surface of carbon maisr{a- CNT, b- NPC)

We obtained spectra of the carbon material. Lanes G and D lie in the range of
1500:1600sn1! and 1250 1450 st [6].

These data show a low content of singi@l carbon nanotubes, and amorphous
carbons. The Raman spectrum of@$ows the uniform and orderly structure of the
sample

The authors conducted experiments on the purification of aqueous solutions from
pollutant molecules. Methylene orange dwyaas used in the experiments as a
pollutant. The researchers used a techniqueanfying out the experiment with
GOST 445374.We poured into 25 ml of solution volume in the flask was adithed
mass 0f0.03 g sorbent in the rotator flasks were shaken at 120 rev / min. The
experiment lasted exactly 45 minutes. These tubes were cgattifat 10 000 rev /
min. To determine the concentraticf the solution in a test tubee used a
spectrophotometer P&E400. Experimental data were counted and plotted (Fify-2)

8.

800

700 ///

600 A d CNT |}
/ o NPC

500

400

300 /.

L 4 /
200
100 I.//—

T T T T T 1
0 200 400 600 800 1000 1200

Adsorption, ma/g

goncentmodb i on

Fig. 3 Sorption isotherms of organic dye on the carbon nanotuls@soporous carbon

Adsorption is 50 mg / g for a standard activated caradsorption on CNTs and
NPC was 380 mg / @nd780 mg / g respectivelyThese results confirm the
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promising applications of nanomaterials as adsorbents.
Thus, theauthorshave siown improved properties of nanoporous materials in
comparison with conventional adsorbents.
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PROSPECTS OF DEVELOPMENT OF DOMESTIC NANOPRODUCTS

A.B. Edapina
Tambov Stag Technical University, Tambov, Russia
e-mail: edapinaal@gmail.com

Abstract: Economic growth is characterized by the value of scientific and technological
progress and by the intellectualization of the basic factors of production. Nanoproducts help to
improve the properties of products and contribute to the economic growth in general. The paper
studies the state of the nanotechnology market in Russia and assesses the prospects of the domesti
production of nanoproducts.

Keywords nanoproducts, domestic guiuction, global market, economic level, increase in
effectiveness.

The leading role in the intensive development of the economy belongs to
gualitatively new industrial technologies, which provide an increase in equipment
productivity and the emergence mfaterials with new properties and possibilities of
their application. The production of nanomaterials and adding them into the products
contributes to such development. Currently, the majority of nanomaterials are
different kinds of coatings, membranesdapowders, which can be used in the
production of materials for the improvement of consumer characteristics.

For several years, there have been debates and discussions about the prospect
of development of nanotechnologies. Carbon nanomaterials are gaeuniforeign
manufacturing. The market of domestic production of nanoproducts is in its infancy
now. But at the same time, the leading Russian research organizations obtain
significant results in the field of synthesis of carbon nanostructures.

Therefore the results of scientific research and industrial productiaradifon
multi-wall nanotubes conducted by Tambov State Technical University are extremely
interesting. The process of creation of technology and equipment for industrial
production of carbommulti-wall nanotubes is done in cooperation wiffiambov
Pl ant cKomsomol et se n aememndl Tanddvt lenovativid . S .
Technological Center of Mechanical Engineering. The result of this work is the
reactor for the synthesis of CNT "Taunit", the cleahand technological scheme of
production of CNT "Taunit" and distribution of these products abroad. Such results of
smallscale industries give us hope that the development of nanotechnologies in
Russia may increase the economic level of the country.

However nanotechnologies in Russia constitute a very small part of all used
materials. The expected return in the nearest years remains low and a growth of
investments has not changed over the past few years. However, further development
of this sphere calead to a significant increase in the effectiveness of the industry, as
well as the final transition of the country from the natweslource economy to the
knowledgebased economy. It means the significant reduction in the influence of
natural resourceand the increase in the influence of human capital on the national
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economy. Small companies, which produce CNT, need more financing and support of
the government to enter the global market. Increase in the volume of nanoproducts
and entering the global maat cannot only promote the economic growth of the
country, but in general can allow changing the direction of economic development of
the Russian Federation.

Also, there are some advantages of such support for the government.
Investments in nanotechnolegi and creation of strategy can really bring huge
economic benefits, the basis of which is the increase in the effectiveness of the
economy as a whole, rather than a lasgale production of nanotechnologies.
Meanwhile, the emergence of innovative produamhd new industries can create an
opportunity for significant change in the regulation of power in the world. Eventually
it is impossible to win the race of technologies by investing more and more resources
in it, but it is possible by evaluating the ingbaf the nanotechnology market on the
economy and by using the effective strategy.
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ENVIRONMENTAL RISKS OF INNOVATIVE PROJECTS

A.A. Popova, A. A. Glushkova, A.B. Edapina
Tambov State Technical University, Tambov, Russia
e-mail: barbiel512@mail.ru

Abstract: The papestudies the basic environmental risks and the causes of their occurrence.
The projects of young scientists of Tambov State Technical University are the example of effective
work to identify and eliminate potential environmental risks.

Keywords environmendl risks, innovative project, environmental safety.

In the XXI century competitiveness of the compasybecomingncreasingly
important. @mpetitivenessimplies a detailed analysis of the company activity
through market researchwhich consists ofdemandfor products, the wishes of
consumers, the development of innovative products and pr@mofithem on the
market and as a resulheprofit.t 1 t 6s | mportant to make th
nowadays it ishe main factor of succef3).

But working on an innovative project at any stage of its realization may be
accompanied by different risk8long with the extemal political and economic risk
there is environmentalong becausethe elimination ofits damagerequires a
significant investment.

Environmental risk can be defined as the ameich entai$ environmental
degradatiomanifested in the deteridran of theenvironment and human healt].

The main causes of environmental riskefrequent changes in legislation, especially
in the sphere ofenvironmental requirements industrial acciderst changes in
attitudes to government projede].

There is a great problem thatk factors, and especially environmental, are not
taken into accountluring the creation of intesectoral criteria for thevaluationof
the effectiveness of the innovation projeddut the ratings of investment
attractiveness of the industaye createdn the basis aheseevaluations

The task of reducing environmental risks becomes relevant during the work on
large innovate projects which are characterized byapid development of
production and accompanied by conflict of interests of economic growthhand
environmenfprotection.Generally, business ownesadvarious types of institutions:
the soci§ administrative ad political one spread sudhterests However their
interestoftenhavea dual character

Unfortunately, most consumersdo not care aboutthe product safety, but
about its low cost. That is whgociety is not the main elementhich influenceshe
decision of environmentalasety management.

Today, the government increasée trestrictions in the area aifr protection,
water use, waste management and soil pollution, what should positively affect the
environmental safetgf the country in their opinio[3].

But how effective this policy isAfter all, for its productive realization which
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involves the creation of the necessary enabling mechanmseaeeedo compensate
the appearing environmental risks which get a lot of attention nowadays

In economiderms, the cost of environmental elaboration of projects, including
the environmental risk evaluation, should be made at the early stages of projects
realization, because the return in this case cdnoes the environmental paymes
by creatingeffective nranagement of reduction of risks in the innovative projuat.
the practiceshowsthatattheinitial stageof the projectenvironmentakafetydoesnot
getenoughof attention[2,5].

But it should be noted that evaluation of the environmental aEkmovative
projecs has serious methodological and practical importancehémsabeen confirmed
many timesn theprocess ofealization of innovative projects.

Environmental risksnanagement or thegliminationat the préminary stage
is a challenging tasfor project managerg hat is why one of the most effectiways
of risk prevention is the analysis of possible environmental risks and their
classification at the early stages. It can help to control them during the further work.

While working on the pojects youngresearchersf Tambov State Technical
University consider potential environmental riskxr them the environmental safety
and protection is becoming one of the most important tasks, as an opportunity for
financial gain and economic growtls avhole.At the preliminary stage scientists
analyze the main components of innovative produmt® of the main criteria for
whichis environmental safety.

For example, in the project "The lobgrm heat storage based on sodium
acetate modified by graphe'h environmentally friendly productsere initially taken
and the causes of environmental risks were fully worked out from the stage of
inception of the idea to the stage of product utilization [7].

A primary goal of the project "Investigation of lubri¢camodifiedwith CNM"
is the removal of the treatment of the most dangerous materials concerning human
health and environment [6].

The project "Developmenidf the program fopromotion and improvemeraf
international competitiveness dbmestic innovativeroductsusing the example of
carbon nanotubes series "Taunit " and equipment for its syrittasis not only to
explain the effectiveness of using carbon nanotubes (increase of material sitength,
main characteristicand the optimization ofveight and size parametersubalso to
prove its environmental safef,5].

Thus we can conclude that thesing of elaborate mechanismshich can
conpensate the environmental risksads tothe successful implementation of
innovative projects.
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EVALUATION OF CA RBON NANOTUBES STRUCTURE AFTER
FUNCTIONALIZATION WITH RAMAN SPECTROSCOPY

Yu. A. Khan
Tambov State Technical University, Tambov, Russia
e-mail: Khantermail@gmail.com

Abstract: Raman spectroscopy is one of thetmods of studying the grapheme layers
structure of carbon nanotubes (CNTSs). In this work were studied Raman specters-pfdc¥ssed
CNTs. Changes of characteristic peaks and defectiveness parameters afterphiased
functionalization at 65% nitric adi and gaseouphase processing by fluorine steams were
investigated. Decreasing of defectiveness parameters, what may be due to removing amorphous
phase of carbon, with short processing ti me
growth of déectiveness with increasing of processing time. Possibility of studying optimal modes of
functionalization with minimal destruction of CNTs was shown.

Keywords:carbon nanotubes, functionalization, oxidation, fluorination, raman spectroscopy
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Carbon nantubes can be used as filler of composite materials with improved
mechanical and electric properties. For getting this result necessary to solve problem
of uniform allocation CNTs in different types of material. It can be reached with
chemical processing isolutions of acid and other compounds and their steams. In
processing of this different functional groups are created on surface of graphene
layers, which improves interaction between them and composite matrix.

The most popular methods of functionaliratis oxidation and fluorination. It
iIs known that some defects are created in locations of functional groups formation.
Character and placement of this depends of chemical processing conditions. This
properties can affect to mechanical and electric cbenatics of CNTs and
composites based on it. Destructive changes of CNTs after functionalization can be
very essential [1]. Raman spectroscopy can be used for qualitative assessment of
graphene layers of CNTs. Raman spectra of CNTs includes some pgadal [2]: D
(~1250 sitt, presence of carbon in%pybridization state, defective surface area), G
(~1550 srtt, presence of carbon in%state, nordefective surface area), 2D, D+G
and 2G (~2650 st ~2950 st and ~3210 snhy combined overtones of Dnd G
peaks, changing of graphene layers structure). Analysis of their intensity and areas
and calculating of ratios can give information about power of surface defectiveness.

The purpose of the study was discovering influence of functionalization
methods(oxidation and fluorination of CNTS) to continuity of graphene layers by
Raman spectroscopy based on inelastic scattering of visible and near infrared
radiation.

As samples were wused multiwalled carbon nanotubes "Filinit
("NanoTechCenter", Tambov), wii was processed by: a) oxidation igCx steams
with 140A3® dhuoruirnsg; 2b) oxi dation in -65%
6.5 hours; c) gaseous fluorine with 3866 0 AC and -p0 &ns siuto 8 0 .
hours.

Fig.1 shows Raman spectres of ialitand processed CNTs by hardest
conditions (temperature or duration). Processing by nitric acid provokes growth of
areas of D and G peaks. But their relative growth is different. This leads to high
increasing of D/G ratio, which is defectiveness paramedad illustrate partial
destruction of surface layers of CNTs. Oxidation byOFsteams characterized by
decreasing of D/G ratio. It illustrates regenerative effect to CNTs surface, but relative
growth of the peaks is small, which indicates low powerfusictionalization. It
confirmes by [3]. Fluoridation is not affecting to value of D/G ratio. Growth of areas
of the peaks is small, which says about low power of functionalization.
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Fig. 1. Raman spectra of CNTs: 1) initial; 2)l uor i nat ed at 250 ACOdur i ng
steams at 140AC during 30 h; 4) processed
Fluorinated and oxidized CNTs is effectively using as composite modificators

with increased mechanical properties. Hiere influence of chemical processing
modes to power of functionalization is interesting for studying. Analysis of Raman

spectra presented in tab.1.

Tablel. Data of Raman specters analysMa& of f 1 u
Type of | Conditions of process D/G Average peaks area
processing
2D D+G 2G
initial CNTs - 1.011 | 7184 1098 491
Oxidation by 100Ps , Hs 5 0.41 | 7695 1089 380
HNO3
1004, Ms 5 1.340 | 7782 2274 591
1004, MBs. 5 1.350 | 10702 | 2479 3214
100s , IBs. 5 1.577 | 12659 5687 797
Fluorination 154 , -DOaten, 2hrs 1.166 | 4856 1084 752
25 , -D0atdn, 2hrs 1.114 | 4564 1082 609
15CFu 0.80.9atm, 2hrs 1.063 | 5739 1003 679
15Fu , -@9até, 10min | 0.895 | 7253 692 776
1004 , -@9.até, 9min 0.953 | 5424 845 648
Processing with nitric acid dirung 0.5 h reduces defectiveness parameters of
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CNTs. This is due to removing amorplsophase of carbon on first stages of
oxidation. Further growth of D, G, 2D and D+G occurs because of new defects
creates. Intensity of 2D peak decreases up to 3.5 h and later starts to grow up.
Functionalization with gaseous fluorine characterized lightsincreasing of
D/G parameter in the long processing and decreasing in the processing less than 10
minutes. Totally, short processing time characterized by decreasing of 2D and D+G
peaks. Also it can be explained as removing of amorphous phase. lmag ti
processing with increasing temperature and decreasing pressure reduce growth speec
of defectiveness parameters of CNTs.
In this work was presented possibility of researching of functionalization
modes, which minimizes destruction of grapheme layersCHils to exclusion
negative effects of processing.
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BIOTECHNOLOGY AND FOOD ENGINEERING

IMPROV ING THE EXTRACTING TECHNOLOG Y OF
SULPHAMIC ACID

A.S. Goncharov,Y.V. Zhdanova, V.V. Kireev, D.Y. Pshichkina
Tambov State Technical University, Tamb&uwussia
e-mail: psh1009@yandex.ru

Abstract: The inportance of crystallizatiofis emphasize by the facthat the problems at this
stage not onlyave effecon the quality of the finished product, but also ceeatiditional energy in
the final stages of production.

Keywords sulphamadion, crystallization, recrystallization, spihamic acid.

Production of sulphami@cid (SA) is one of the strategic directions the
Pigment Chemical Companyn recent years, aignificant reconstruction of the
technological schemes stilphamicacid productionwas carried out, as well athe
technology changed the parameters, resulting in improved product competitiveness in
theRussian Federation.

However, the level of competigvprices on SAf similar quality produced in
China and Indias nomore than 18.5 rubles / kg in the world market, while the level
of the cost of manufactured SA39.2 rubles / kg. In this context, the issue of
reducing norproductive and direct costsasiite sharp and is a high priority [1].

The crystallization step (recrystallization) and isolatt@ierminesnot only the
desired product particle size distribution, but also indicators such as the share of main
substance and impuritieandthe productyield. The importance of crystallization is
emphasized by the fact that the problems at this stage not only have effect on the
guality of the finished product, but also create additional energy in the final stages of
production.

In view of the fact that #asulphamatiorstep is carried out with 1520% excess
of oleum, with a mass fraction of 24% sulfuric anhydride in the crystallization
process 1) the solubility of SAH in the presence of sulfuric acidresluced and,
consequentlya coarse phasesamot be obtaired 2) the presence of acidic medium
significantly increases the hydrolysis rate-2%), and decreases the hydrolysis
initiation temperature.

To neutraliz the high acidity during the sulphomasgstallization step watas
addeduo bring the toal mass concentratidrased on the sulfuric acid the range 270
- 300 g / dm, with the formation of side reaction with sulfuric acid.

Upon completion of centrifugation, the filtrate obtained as sulfuric acid with an
impurity content of about-6%. The esulting filtrate containing 80 to 90%,80, is
not usedlt is storedn the storage pond amsisecurely isolategrior to injection into
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deep aquifers.

For the purposes of resource and ena@ying the possibility of rese of
sulfuric acid in relateandustriesis consideredThe main difficulty for this decision
are the content of impurities in the acid, about%8 ammonium bisulfate and the
presence of fine crystalline phase saflphamic acid, which caot be completely
filtered on a centrifuge, due too small crystal size (from 15 to 25 microns).

The main process parameters that affect the shape and size of the argshads
rate of cooling and hydrodynamic condiis in the machine. Complet¢gtracton of
the target substance and the formatidrthe crystal structure also depends on the
initial and final temperatures of the crystallization process [2].

The «pected results of the studpreparation ofsulphamicacid with a mass
fraction of the basic substance to 99% and reduction of impuiati@$%; obtaining
crystals with a size of 485 microns, which would reduce the SA content in the
filtrate to 0.8- 1.0% and make valid use of the spent sulfuric acid in related
industries.
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Abstract: The main qualitative characteristics of the pigments, the main methods of
removing impurities from the pigment paate descrubedrhe types of washer flumre analysed
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The main indicator of the quality of the final form of pigments and dyes is a
concentration of the color palette (1,%hg.the ability of the pigment to influeeche
color of the final product. The concentration of the color depends on many factors:
the shape of the crystal structure of the chemical elements included in the structural
formula, the spatial structure of the molecule, composition and concentrdtion o
impurities.

Impurities have a great influence on the properties of the pigmBuisng
synthesis sadtareformed in pigment pastes. This results in reduced product quality
indicators. We need to find solutions to improve the process of removing tee wat
soluble salt§rom azopigments pastes.

The main industrial cleaning method is to wash the residue on the filter septum.
The first is the formation of a precipitate, washing it and then this sequence leads to
an increase in energy costs and high costisefvash water.

We need to separate the step of removing soluble impurities from the filtering
stage. We conduct decantation in azo coupling device. This method is suitable for the
laboratory and for small flexible muitype production. The methathat allows to
remove the mother liquor is more complete thdrenthe precipitatas washed on
the filter septum. The essence of the metisatie overflow from the settled sludge.

The method is one of the most simple @amdroughto maintain the structure ota
crystals.

The main disadvantage of this method is the long tihdivision phase azo
pigment / wateWhen nanometalareadded tovater flushingthey:.

1) increasehe rate of phase separation;
2) increasehe solubility of the salts.
Improvement ofthese parameters was observed when using water in the melt,
or by passing the water through a layer of carbon sodfdmngh reactivity (USVR).
Insertsof thin metal powders have a particle size of1®® nm.Micellar
solutions are used in an organic soliyewith a particle size of-8 nm. Positive
washing effect was achieved with the introduction of wash 0.000880 (
nanomaterials. This result is explained by the change due to its restructuring solvent
properties.To control changs inthe structure ofhe process water its electrical
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conductivity, densityandsurface tensioweremeasured.

It has been demonstrated that thesults affect the water structure and
nanometal&s shown in the example of@range pigment pasteving beerwashed
with six times the volume of water. Decantate was analyzed for the presence of
soluble impurities by determining the conductivity of-B0P solution to the liquid
analyzer Sartorius AG, since this value indicates the number of dissolved salts, and
the dynamics of the pcess shows the eaffeng/ of various cleaning pastevith
water cluster structure.

To assess the relative ability of the dye (concentration), hue and color purity,
the color difference in the total binder offset F Orange pigment is dried at a
temperatureof 708 0 A C and t thee standard methped ahd \isyal
colorimetercomplex "Macbeth" to calculate the concentration of the pigment to the
color type, color characteristics and tolerances in the shade lightness net difference in
total color in CIELAV system [3].

Different types of watewere used
1) artesian;
2) artesian melt;
3) the well water is passed through CMHC layer.
4) artesian water, passed through CMHC.

Coloristic concentration increased by 3% when nanostructured metals (Au, Ag,
Cu, Ni, Fe, NiCr) wereadded to wash watdt wasalso found to increase the color
concentration of 5.6%. Data on the impact of the integrated use of structured water
and nanomaterials are presented in Table 1.

Table 1. Orange color pigment G indicators

Instrumental evaluation
MPE| pL| pC| oH I, %

Cleanirg technology

Traditional technology 0.33]-0.24/-0.23] 0.04 1014

6-fold washing of artesian water 1.00|0.60/-0.75| 0.25 1034

6-fold washing of artesian water, passe

through CMHC 0.87|-040.69| 0.35 10538

Au [2.3860.184 2.29| 0.642 1093
Ag |4.4020.7784.218 0.989 1214
6-fold washing with well water thal Cu |3.6910.4533.585 0.752 1159
has passed through CMHC contain Ni |10.09-1.77| 9.6 | 2.36 157

nanostructured material Fe (1012 1.95/9.64| 2.38 159
Ni.Cr 3.79]1.0763.469 1.115 1219

Using the purified watemakes final product cleaner. This increases the
concentration of the color (I = 105,8%).

The use of nanomaterials increases the concentration. Ni and Fe demonstrated
the highest efficiency.

Experimental results showetthat the structure of water and nanostructured
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materials:
1) improve the qualitative properties of organic pigments;
2) influencethe solubility of the salts in the past#rganic pigmerd
The total decrease in the amount ddter used to flush the pigment and the
amount of waste water is reduced four tinmesomparison with washing on the filter.
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Abstract: The paper presentsnethods of wastewater treatment in the electroplating

galvanic lines.
Keywords:Galvanic lines, patterns, automated attendant, simulation.

Electroplating is one of the mostangerous sources of pollution, mainly
surface and underground waters, due to the formation of a large amount of
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wastewater, as well aslarge amount of solid waste.

Electroplatingwastewater outletarecharacterizedby the facthat they contain
dirt which cannot be removed by filtration or other methods commonly used for the
treatment of municipal sewage.

Such pollutios are strong poisons, capable of destroying, in certain
circumstances, all life in natural waters or installations of biological tesatrof
municipal wastewater. Currently, environmental probleassed byelectroplating
have attracted widespread attention largely because of the continuing pollution of the
environment with heavy metal iorjd].

A diverse range of coatings applied bleatroplating methodscauses the
variety of contaminants that are in the waste water. Based on the phase state of the
substance in solution, all impurities may be divided into four groups:

1. Suspensions as fine suspensions and emulsions.

2. The colloidsand macromolecular compounds.

3. Organic substances dissolved in water.

4. Salts, acids, bases, dissolved in water.

Each group has its own pollution cleaning methods. So, for the purification of
water from the first group of substandbs most effectie methodsrebased on the
use of gravity, flotationand adhesion. For the second groupis the coagulation
method. Contamimas of the third groupare more efficiently extracted from the
water during the adsorption treatment, and tourth group of @ntaminantswhich
are electrolytes, the ions are removed from water soluble compounds in the transfer,
using the method of reagent or desalting methods.

Cleaning methods can be divided into seven groups:

1. Mechanical

2. Chemicals

3. Coagulationflotation

4. Electrochemical

5. Sorption

6. Membrane

7. Biological

However, none of the methods alone ensure the full implementation of modern
requirements:

Cleaning up the ceiling standards, especially for heavy metal ions; a return of
90-95% of the water ctulating in the cycle; low cost of treatment; srma#ed
installations, recycling of valuable components such as acids, alkalis and metals.
Achieving environmental regulationsften worsensthe already bad financial
situation of many companies. One wayt of this situation is to improve means of
wastewater treatment methods and optitle organization of treatment systems

[7].

In high-volume production on local treatment systains appropriate to use
electrochemical methods and membrane, and thergetneatment system based on a
combination of several methods:

1. Reagent and ion exchange
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2. Reagent and electroflotation

3. Reagent and electrodialysis.

With a small amount of production membrane and electrochemical methods
should be preferref3].

Electrochemical cleaning methods have several advantages over chemical
methods:

1. A simplified flow diagram of the operation of production facilities.

2. Easy to automate their work.

3. Smaller production facilities necessary to accommodate the sedvemgment
plants

4. The possibility of treating wastewater without prior dilution

5. Permanence effluent salinity and reduced rainfall after treatment of wast¢slater.

Electroplating canot function without treatment plant, as it is one of the most
dangerous sources of environmental pollution. Therefore, the cost of production of
galvanic productsnust include the costs of diversion of liquid waste disposal and
solid waste disposal, of which the largest are the costs of waste disposal and in
particularthe treatment of wastewater. These costs are determined by the cost of
pollution control equipment and its maintenance, as well as the cost of consumables.
That 5, a process wastater treatment and the type opurifying equipment to a
large extent affet the cost of productiof®].

Organization of electroplating, ma®g environmental safety requirements, and
modern treatment facilities to the mandatory use of automation and computerization
of the main production processes will help to solve environahgarbblems cost
effectively[8] .

An important factor in solving this problem ihat technologistsof the
productionplant and environmentalists work togeth&ince theinitial stage of the
selection of technolagal solutions. It is necessary that theaim principle of the
organization of production was the maximum prevention of contaminatgorit was
economically advantageodsr the treatment plant to prevent water pollution than to
clean the contaminated waf@y.
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Abstract: The paper considers the ultrasonic method rfonrdestructive testing. The article
describes the differences between ultrasonic method and other methods.
Keywords:ultrasonicmethod, nofdestructive testing.

The structural components used in modern automobiles and aircraft
manufacturing are subjeto stringent requirements, such as having a lightweight, yet
mechanically robust design. Among other things, this ensures structures with
improved crash behavior and excellent vibration and sound damping properties.
Adhering to such demanding specificats requires the use of innovative materials
like carbon or glass fiber reinforced polymer, higjhength steel and lightweight
metals, which are often combined into hybrid componésghese type of materials
can quickly cause end products to fail, miaieflaws need to be uncovered at an
early stage and this is where nondestructive testing (NDT) plays a key role. To be
effective, NDT processes must have sufficient flaw detection limits and be easy to
automate without impacting the material under @tsion.

NDT methodsare based on similar physical principles, conventionally grouped
into types within and classified by three criteria:

T nature of the controlled object interaction with the physical field or

substance;

| primary informative parameters (chararistics permeate or physical

field, which is registered after its interaction with the object of control);

I in a manner that receives the initial information (primary informatieat

of characteristics permeate or physical field recorded after intamaetth
the controlled object).

Magnetic method based on the analysis of interaction between controlled
object and the magnetic fieliheyare usually used for the detection of internal and
surface defects of objects made of ferromagnetic materials.

The magnetic NDT methods include magnetic particle, hate, and
magnetographic induction metredrhe most common and reliable amddDT its
kind is magnetic particlebased on the occurrence of remformity of the magnetic
field over the defect site.

The most common and reliable amohdPT methodsis magnetic particle
methodbased on the occurrence of inhomogeneities of magnetic field over the defect
site. The main magnetic NDT methods include magnetic particle;ghite;, and
magnetographic induction nietd. The most common and reliable amdigT its
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kind is magnetic particlebased on the occurrence of ramformity of the magnetic
field over the defect site.

Eddy methodsare based on a study of the interaction of electromagnetic fields
with eddy currat transducer induced in the test object electromagnetic field eddy
current having a frequency of up to 1 million Hz.

In practice, this method is used to control the objects that are made of
conductive materialsThis method is used for obtaimformationabout the chemical
composition and the geometrical dimensions of the product, the structure of the
material from which the object is made and detecting defects occurring on the surface
and in the subsurface (at depths < &hm).

Ultrasonic methodsbased a registration and analysis of the parameters of
elastic waves, which are excited and / or occur in the control object.

Elastic waves, or rather, their parameters are closely related to some of the
properties of the material (anisotropgnsity, elastiay, etc.). f we take into account
the fact that the acoustic properties of solid objects and the air vary greatly, it
becomes clear why using acoustiethodcanidentify the presence of the smallest
defects

Ultrasonictesting is one of thenajor NDT methods for inspectingmultilayer
materials because it overcomes the disadvantages of coupling materialgalike (
gel, oil etc.).

Ultrasonic methodfor nondestructive inspection ahultilayer materials are
becoming more and more popular as a waprolide product integity and quality.

With the improvement of this method, it can be used for a number of solutions to
complex problems.
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PROSPECTS OF POLYMER COMPOSITE MATERIALS WITH
ELECTRICAL INSULATING REPAIR OF MOTOR VEHICLES
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Abstract: The world's first cars were almost entirely corspd of metal. Now, the situation
is different. Many parts of modern cars are made from plastic. Plastic products in any device are
subject to breakage, cracks, bending, melting and deformation. In connection with this a new
technology was created to repaiar plastic parts.

Keywords:road transport, repair and service of cars, polymeric materials, costs, improved
technology.

Road transport is developing qualitatively and quantitatively at a rapid pace.
Currently the global car fleet increasannually by10-12 million units. Every four
out of five of the total world fleet of vehicles are cars and they account for over 60%
of passengers carried by all modes of transport. However, motorization process is not
limited to the growth of the car park. The rapidcp of vehicle development has
caused certain problems whose solution requires a scientific approach and the
significant costs are associated with the repair and maintenance of vehicles.

Plastics are used in the car bodywork and cab design as well agamlad
smallsize parts for construction and decorative purposes,-itgadating and
soundproof parts, etc. The use of polymers (plastics) in the automotive industry:

A i mproves the appearance of the car
A decreases its mass:;

A reduces nngi se while drivi

A i mproves structural design details
A increases the service |ife of comp
A - reduces the |l abor intensity of pro
A reduces costs of production of par

Replacing metals with plastics in the manufacture of parts of complex
configuration povides significant technical and economic effect, since many plastics
parts can be produced on automated systems with a minimum waste of material.

The use of plastics for the manufacture of cabs, bodies and large parts is
especially promising; it accountsr about half of the vehicle mass and ~ 40% of the
cost. Bodies of corrosieresistant plastic materials are more reliable and durable in
operation, than those made of metal (70% of the vehicles with a metal body cannot
withstand the 1@ear service lifedue to corrosion of the metal), and their repair is
cheaper and easier.

Polyester and fiberglass laminates based on phenolic resin and fabric made of
plant fibers are most widely used in the manufacture of cabins and car bodywork. For
example, hotpressm of fi berglass is used in the
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and the bonnet and tail of the truck
manufacture of the cockpit "Fawn" truck (Germany) and car bodywork of "Navy"
sports car model 1100 (United Kingdomy loontact molding. In the GDR the
passenger car "Trabant" was produced with the fiberglass bodywork assembled of
panels made by compression. Typically, the individual body parts are mounted on a
metal frame.

Plastic insulating materials

Currently, there isa very large number of industrial polymer insulation
materials that differ in their characteristics and origin. These types of materials have a
considerable strength, heat resistance, shock resistance, moisture resistance, and som
of them have even didltic, electrical and chemicagsistant properties that can find
application in various industries and extend the life of structures and mechanisms.
There is quite a lot of experience of using polymer materials as insulators and various
types of protectig coatings. The choice of polymer material, modifying agent and
designing its geometrical dimensions is based on the studies of prototypes using
different methods.

Production of insulators is possible by both classical methods of processing of
polymer matdals and methods of sokstate technology. The products obtained by
these methods have improved performance.

However, a large amount of research is conducted on the use of polymer
composite materials, which do not exceed the properties of modified pslyiie
use of such materials is possible when applying protective insulating coatings for the
repair of car parts. Improvement of technologies of repair and maintenance of
vehicles is an urgent task, as it can bring significant economic effect.

In concluson, it should be noted that research into improved technology of car
repair of plastic parts and the application of insulating coatings of composite
materials is a very important and promising direction, achievement of which will
improve the reliability ad service life of different types of equipment.
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APPLICATION OF POLYMER SOLUTIONS FOR REPAIR OF
VEHI CLESG COOLI NG SYSTEM RADISATORS A

B.S. Moiseev, D.A. Kravchuk, D. E. Kolzev
Tambov State Technical University, Tambov, Russia
e-mail: borian.liventzev@yandex.ru

Abstract: The repair of radiators leakage is a very thim@nsuming process. In this article, we
consider the repair process, develop a formula and improve the tegynof repair coating
application. Benefits and implications of the proposed technology are examined. We also note that
this formula has a wide range of properties, including dielectric ones that extend the application
range.

Keywords:polymer, cooling syem radiator, composite materials.

In the transport (repair) production, various kinds of synthetic materials (plastics)
become popular by component parts reconditioning. They are used by clearing of
mechanical damages on details (cracks, breaches,ingpalletc.), by wear
compensationgbars 6 wor ki ng surface, and by par
It is due to simplicity of the technical process and the used equipment, low process
complexity, quite high physical and mechanical characterisfigdastics and their
low cost.

Today to restore serviceability of vehicles that have a leak of coolant in radiator it
IS necessary to replaeaadiator or to solder tubes in a leak spot, or to plug defected
tubes.
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The main disadvantage of radiator repaith solder application is that it can be
used only when a leak spot is determined precisely and it is accessible for solder. It is
possible to plug tubes of demountable radiators only. Plugging of leak in tubes by
special products, which are poured intwling system, helps restore serviceability of
vehicles for a while.

To 1 mpl ement the technical process of
with the help of polymer compound solution it is necessary to choose material and to
make a composite fomula on its base. It is suggested to use ABS plastic, aluminum
powder, MAAceHgdneo solvent (

Fig.limat eri al s f or iAcmneadtABS mastic, 3 Sqauiian of ABSL
plastic, 41 Aluminum powder, 5 Solution of ABS plastic wiluminum powder.
The main tasks are to make a composite material formula on the base of ABS
plastic, that meets the requirements of the vehicle repair industry, and to enhance
repair coatings technologies with the help of polymer compound melt.

Fig. 27 Repaired vehicle cooling system radiator

This paper introduces a devised cool i
the help of polymer composite material solution. This technology consists in the
filing of a local defect area with polymer comjtes material solution. Fig2
illustrates a vehicle cooling system radiator with a punched tube. Half of thin
aluminum partitions were removed from this radiator to prepare a cavity that is filled
with polymer composite solution.

Radiators with such defechave beemnejected until the present. The introduced
repair technology of vehicle cooling system radiator is unique and helps repair
radiators with almost all types of defects.
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A cleared area is degreased; a radiator is put on a flat surface. Undbzatteel
area aluminum foil is put. Aluminum foil prevents leakage of solution from the
repair area, as it is a repair cavity bottom. Then the repair cavity is filled with
polymer solution to the level of upper radiator surface. It is necessary thateair d
not remain in the repair cavity. It can be done with the help of slight stirring by any
tool, for example by screwdriver, awl, etc. Solution should dry out naturally more
than 12 hours after the repair cavity was filled. After that the radiatordy teaise.

Aluminum powder was used as a bulking agent of polymer solution based on
ABS plastic, because this type of radiator is made of aluminum. With the help of the
I ntroduced technology not only vehicl es
also protective coatings including insulating ones can be applied, and use for it
solutions of unmodified polymer materials.
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RESEARCH TOOL MATERIALS USING SOLID MODELING SOFTWARE

E.O. Naumov
Tambov State Technical University, Tambov, Russia
e-mail:. Neuh94@yandex.ru

Abstract the article presents a study on optimal selection of tool material for machining of
steel 20X13 on the stress strain state of the material and thermal analysesnodterial using solid
modelling software.

Keywords tool material, stress strain state, thermal analysis, solid modeling program. solid
alloy.

The history of metal processing development shows that one of the effective ways
to increase productivity iengineering is the use of new tool materials. For example,
the use of higéspeed tool steel instead of carbon has increased the cutting speed by
2-3 times. This required substantial improvements in the design of machine tools,
primarily to increase theirapidity and power. A similar phenomenon was also
observed when carbide was used as a tool material.

The tool material should have a high hardness to be able to cut chips for a long
time. A significant excess of the tool material hardness as comparedandtelss of
the workpiece must be maintained during heating. The ability of tool material to
maintain its hardness at a high temperature of heating determines its red hardness
(heat resistance). The cutting part of the tool must have high wear resistalece un
high pressures and temperatures.

An important requirement is a sufficiently high strength of the tool material, as
insufficient strength of cutting edges causes tool breakage when mowing.

Tool materials must have good processing properties, i.e. thisy lbe easily
handled during manufacture and regrinding tools as well as be relatively inexpensive.

Currently, for the manufacture of cutting tools, steel elements are used (carbon,
alloyed and higkspeed), carbides, mineral ceramic materials, diamondsotued
superhard and abrasive materials.

The study was conducted with the purpose of selecting the optimal tool material
for machining steel 20X13. The two options of tool materials have been proposed:
singlecarbide hard alloy VK8 and thremrbide hard lloy TT8K6. To refine the
selection, | analyzed the strestsain state of the material and conducted the thermal
material analysis. The results of the study are described below.
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The results of the stress strain analysis of the material condition.

Fig. 17 The first basic voltage BK8

Fig. 21 The second main voltage BK8
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Fig. 31 The first basic voltage TT8K6

Fig. 47 The second main voltage TT8K6

From the analysis of the voltage of the two materials BK8 and TT8KG6 it is clear
tha the processing of the application of the best TT8K6 material. Because TT8K6
safety factor = 3.05> 2.52 BK8.
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The results of the thermal analysis of material status
Calculation of the heat resistance of a tool material BK8

Fig. 5- Detail - Study I Thermal

Fig. 6 - Detail - Study 2- Thermal

Calculation of the heat resistance of a tool material TT8K6

Fig. 7 - Detail - Study Ii Thermal

Fig. 8 - Detail - Study 2- Thermal

From the analysis of the heat resistance can be seen that th&hdblewnaterial
handling TT8K6 harvesting less stable heat resistance than tool BK8 material.

The studies showed that for 20X13 working steel is preferred from the toal three
carbide TT8K6 carbide due to better heat resistance and high strength.
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DEVELOPMENT OF ENERGY -SAVING TECHNOLOGY OF
MULTILAYER ELECTRICALLY -CONDUCTIVE MATERIALS UNDER
CONTINUOUS QUALITY CONTROL

A.A. Suleev
Tambov State Technical University,Tambov, Russia
e-mail: Artemsuleev@yandex.ru

Abstract: This paper prposes the ways to modernize the existing methtagered metallic
materials production that reduce energy consumption by eliminating the intermediate annealing
operations, shortening the production time and improving the quality of the finished material due to
the introduction of information and measg system of quality characteristics control.

Keywords:bimetal productscold controlling of bimetallic materials;omposite materials,
energysaving,non-destructive methods.
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Layered composite materials, including bimetal products, are increasingly
coming into use in modern technical equipment because composite materials allow
obtaining products with high corrosion resistance, electrical conductivity, wear
resistance, etc. At the same time, the problem of development and application of
energysaving tehnologies of such materials production is becoming more urgent.

This paper proposes the ways to modernize the existing methods of layered
metallic materials production that reduce energy consumption by eliminating the
intermediate annealing operationspdgening the production time and improving the
guality of the finished material due to the introduction of information and measuring
system of quality characteristics control.

The solution to this problem lies in the modernization of conventional methods
of cold controlling of bimetallic materials with simultaneous impact of high density
pulse current and subsequent control of the quality characteristics of finished bimetal.
The quality control is carried out directly in the production process by non
destuctive methods.

The structure of information and measuring system consists of the separate
channels for the control of geometrical parameters of initiatfimahed products
after their preparation for cladding, the control of the bonding strengtlyefsland
the ratio of their thickness after cold rolling, as well as the determination of the
material rate before and after the rolling miHZ]L

The peculiarity of the proposed method is that the conventionedlioag of
sheet material is effected Ihigh density pulse current, which leads to the appearance
of socalled electroplastic effect. This effect was discovered in 1970 and is used
mainly for the plastic deformation of single materials (wire drawing, rolling of steel
sheet, etc.). This papenggests the use of this effect for the rolling of bimetal, as it
will increasethe bonding strength of layedsie to the temporary loss of strength of
materials and the increase of their plasticity under the influence of this effect.

It is known that thetemperature of the substance increases under current
exposure, while its power increases in accordance with the following law

Q=cOn®T =P, @,=U0Q, =U0&EqQ, (1)

where P, is pulse power; U is pulse current voltage; | is current; J is current
density; S is area through which the current flows; t is impulse time.

The dependence of the temperature alteration on the parameters-iiesrot
square current is determined from this equation

=233 2)
f, @. B,

Then we will assess the thiness of the diffusion layer for omlemensional

case by the following formula

E

x= |-4D, & ™ @, n ¢ , (3)

1
B
Ap D, @ R Q
where D is diffusion coefficientg, is activation energy; R is gas constant; t is
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interaction time; T is absolute temper&ub, is preexponential factor; x is depth of

diffusing material penetratiort;is density of probability of atom location at distance
x at timet.

The calculations have shown that the temperature in the contact zone between
layersunér t he influence of pul se current
formation of solid solution of two materials, and the thickness of one layer material
penetration into another is approximately= 2 ,°&L 1® or t he whol ¢
zone of plastic deformation. It suggests that this production technology provides the
reliable bonding of layers with guaranteed diffusion of one layer into another, which
in turn helps to reduce the pressure on the rolls amdributes to the subsequent
elimination of energyntensive annealing operation for structure normalization.

*The work is performed under the supervision of Ph. D. in Engineering Sciences, Associate
Professor of the depart kvt A Radi o Engineerin
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PROCESS ENGINEERING OF APPLYING POLYMERIC -SOLUTION -

BASED SOUNDPROOFING AND PROTECTIVE MATERIALS ON THE
PARTS OF VEHICLE

|.K. Furletov, I.A. Parshin
Tambov State Technical University, 392000, Tambov, Russia
e-mail: phurletov1994@yandex.ru

Abstract: Improvement of acoustic comfort of a vehicle is one of the important prolueoss f
drivers. In this article, we will consider the process engineering of appbothgnericsolution
based soundproofing materials on the parts of a vehicle. Safety precautions during the performance
of work are considered as well.

Keywords:acoustic omfort, polymeric solutions, soundproofing materials, vehicle.

The high level of acoustic comfort in the driver's cabin is one of the most
important tasks in the production and tuning of vehicles. Car assembly lines,
specialized centers and tuning shope wifferent technologies. The demand for
services on soundproofing of vehicles creates supply and, consequently, stimulates
producers of equipment and materials to improve their products and develop new
ones.

Taping of internal and some external surfagah soundproofing or damping
materials has been considered a traditional method of aftermarket sound insulation of
a vehicle until recently. This paper proposes to use solutions, which are based on
polymers for enhancing the acoustic comfort.

Polymeric méerials are increasingly used in the production of vehicles,
especially the application of polymers on different surfaces. This paper proposes to
use soundproofing compositions based on polymer solutions for enhancing the
acoustic comfort of a vehicle.

The polymer solutions are of great practical importance. The use of polymers in
the manufacture of plastics, varnishes, adhesives, films, artificial fibers is associated
with the processes of dissolution of polymers.

The literature survey [16] clarifies trat one of progressive methods of using of
polymeric materials is sound insulation of the vehicle and the application of
protective coatings, including insulating. This paper proposes to improve the
ergonomics of a vehicle by enhancing its acoustic conifbe.choice of avenues of
research is relevant because all auto enthusiasts today are concerned about the leve
of comfort of their vehicles.

In the process of noise insulation of a vehicle, the preparation of the treated
surface is an important step. lbraprises the removal of all impurities from the
surface before applying the material; removal of the plugs covering the technological
holes, drilling of additional holes using special drills if necessary; removal of all
detached old coatings and pocketsro$t using a metal brush or another tool;

224



washing and drying of the car bodywork; blowing with dry compressed air of hidden
cavities and seams to remove moisture; removal of the remains of rust, using a
convertor; protecting the parts that are not sulfjedreatment with tape or paper

from the insertion of the applied materials. Special attention should be given to
electrical connectors and sensors. The bare metal surfaces are recommended to prime
before applying soundproofing composition. It is advieabd use an effective
anticorrosive primer to create an additional layer of protection and enhance the
adhesion of the treated surface.

The next step is treatment of hidden cavities. It is advisable to use tools and
extensions for better access to htrdeach areas. Special nozzles are inserted into
the part and soundproofing composition is applied under high pressure. The
composition can applied on the open surfaces, using anticorrosive mastic or brush.
Coating should be dried for at least 8 hours afgalying the composition. At the end
of work, the tape is removed and the removed plugs are reinstalled. The car
bodywork is wiped with special compositions to remove dirt.

Reviewing of indlvidual - . Remaving of plugs and Preliminar, Surface
scheme of vehicle removable parts 7 survey o 7 preparing
and ifs feafures
Front fenders Doors Rear fenders 1
Treatment of
) hidden cavifies
Put the nozzle info Diffuse the composition Apply the composition insige the boof.
1he hole of rear part of bonnet by nozzle on the all Start with front part, continue with rear part
and diffuse internal part of door plafe. and finish with middle part of fender. 1
Make the same gperafion Make sure that composition Check the uniformity of application s
in middle front lower part of fender. | |are difused equally. at the end of gperation. Treafment of cavities

Treatment of surface
Boot lid Lonfrol -

Apply the composifion in the man part of boot lid
Oiffuse it in different directions by moving the nozzle
Do not clogging the drainage holes.

(leaning,
installation of plugs
and removable parts

Fig.17 Process engineering of applying of polymérsased soundproofing matals

The process of applying soundproofing coating is shown in Fig. 1.
Soundproofing materials must comply with the following safety precautions:
3. Keep the materials in tightly closed package away from sources of heat and
electrical devices;
Keep the mateails out of reach of children and pets;
Do not spray solverborne materials near an open flame;
Work in a well ventilated area or outdoors;
Use individual protective gear, namely, goggles or mask, respirator, gloves
and overall;
Thoroughly wash hands andice with soap and water after completing work;
In case of contact with skin or eyes, rinse it with plenty of water.

No oA
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IMPROVEMENT OF ROAD TRAFFIC ORGANIZATION ON KARL
MARX STREET IN TAMBOV

K. V. Istomina, N. A. Minkin
Tambov State Technical Universifyiamboy Russia
e-mail: www.314515@mail.ru

Abstract: The article discusses the problems of traffic safety in the city of Tambov, Russia. The

ways of improving the organization of traffic in Karl Marx Street are proposed
Keywords congestion, contrdlow traffic, road capacity, traffic delays, traffic flow, traffic
intensity, traffic jams.

Introduction

In the Russian Federation, over the past decade there has been high growth rate of
motorization. During this period the numbenhicles has increased by more than 2
times. Currently, 1000 Russians have 284 units of all types of vehicles. The total
number of motor vehicles is more than 48 million units. [1]

Recently, transport sector is increasingly becoming a bottleneck for ramono
growth, despite its dynamic development.

Methods and Materials

Traffic conditions in urban areas are increasingly complex. The annual growth of
traffic is 1020%, however the capacity traffic of the road network does not exceed
5%. The road network imany large and medium cities has already exhausted its
traffic capacity, road accidents, congestions and traffic jams are typical for many road
networks in citiesThe average speed of traffic has decreased in many parts of the
road network over the past years by almost 40% and in metropolitan ardas i
reaches 180 kmh, in the big citiest is 20-40 kmh, and in thé'rush hour" it falls
to 5-10 km h. [1]

In the city of Tambov, the problem of insufficient development of the road
network is primarily de to the historical buildings, and narrow stre€tereforethe
city of Tambovhaslimited opportunities to expand the roadway.

The high rates of motorization create additional preconditions for the
deterioration of the situation with the accident ratethe roads. The annual fleet
growth in the city has beefiom 5 to 15 thousand unitver the last three years.
Currently, 1,000 residentswn for more than 250 cars, and, as shown by the
analytical data in a few years, the number of cars per thousaptepeill be 300
350. [2]

The aim of the study is development of measures aimed at increasing the capacity
of the road network in the city of Tambov.
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After analyzing the traffisituationin the city, the site on which the unevenness is
observed daily ahconstant congestion is Karl Masieet

The object of research is Karl Marx streghis street is one of two in the city,
which connects the northern and central part of the city. It plays an important role in
solving transport problems of farm locaiedhe area of economic development.

The uneven traffic flowon Karl Marx streetduring the day is observedt the
intersection area from therset. Proletarskaya street to the Magistralnaya street. The
busiest sections aref K. Marx streetintersectionwith streets Ryazakaya street
Pushkarskayatreet, Boulevardenthusiastostreet Schlichtea street.

Table 1- Indicators of intersections congestion in K. Marx street

The name of the| Number N Number of ] , K
. . . . ji ,UnltS/h. Gji » units./h. Zji
intersection direction bands
1. Karl Marx street 1 1568 1 1800 0.87
' Ryazanskaya 2 1422 1 1960 | 0.73
street
2.Karl Marx 1 1704 1 1980 0.86
street
Pushkarskaya 2 1496 1 1880 0.8
street
3.Karl Marx 1 1244 1 1860 0.67
street Boulevard
Enthusiastov stree 2 900 1 1820 05

The congestiorfactors at intersectionsre almost 1This indicates congestion at
intersections in the "rush hour".

One of the method of the organization of traffic, appropriatebimy roads,
which canincreasdheroad capacity is contrlow traffic.

The main criteria for the feasibility of the introductionacaitraflow traffic are
regular "pendulum flows" wheatraffic flow has a ratio of 1: 3 and the presence of 3
or morelines|3].

The analysis of the intensity of vehicle trafflsowednon-uniformity of traffic in
the morning (from 80 to 900 hour$ and evening (from 80 to 1900 hours) fush
hour". Figure 1 shows the traffic flow in Karl Marx street durlligsh hout.
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Fig. 1- The intensity of the traffic flow in Karl Marx street in "rush hours"

¢ nalysis of the intensity of traffic flown Karl Marx s¢reet satisfies introduction
of contraflow traffic is regular "pendulum flows" in the ratio of 1: 3.

The presence on thstretch of road 3 lanes satisfies the second condition for the
introduction of this method of organization traffic.

Results and Discussion

Based on the above it can be concluded that the introductmmo&flow traffic
on Karl Marx street (in the irtersection area from Proletarskaya street to
Magistralnaya street) road capacity incredsg2 times,congestiondactors are in
the rormal range, indicatinffee movementfovehicles on the lanes (Tablg 2

Table 2- Indicators of congestion at interdeans of Karl Marx street in the projected

conditions
The name of the| Number _ Number of _

. . . . N. , units./h I ,units./h szi

intersection direction 4 bands o
1. Karl Marx street 1 1388 2 3960 0.35
I Ryazanskaya
street 2 1390 2 3970 0.35
2.Karl Marx street 1 1692 2 3993 0.42
I Pushkarskaya
street 2 1452 2 3860 0.38
3. Karl Marx street 1 1136 2 3976 0.29
T Boulevard
Enthusiastov stree 2 800 2 3940 0.2

The contraflow traffic laneis usually the midle lanewhich allows the direct
movementThe far right lanallows the movement to thight.

The work of contraflow traffic lights is developedn accordance with the traffic
intensity.

The calculation resultshowed a significant increasernoad capeity, as well as
reduction inthe negative impact of vehicles on the environment and tiedua the

229



delays of vehicles at intersections.
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ANALYSIS OF PAVEMENT REPAIR USING ASPHALT MIXTURES
IN URBAN ENVIROMENT

V.S. Krivopalov, A.A. Gavrikov, A.D. Poplevin
Tambov State Technical Wrrsity, Tambov, Russia
e-mail: Krivopalov.1993@mail.ru

Abstract: The analysis of the current state of urban roads and streets is given. The typical
pavement defects are described and analyzed. The methods and equipment used to perform the work
connectd with the road surface repairs in urban environments are considered. Advantages and
disadvantages of the methods are exampled. The recommendations that improve the quality of
pavement repair using modern equipment and technology are given.

Keywords asplalt, mixture, network, pavement, repair, road.

The length of the road network is about 331.9 km in Tambov. The total area is
more than 3310 thousand.nCurrently, 70% road of urban roads and streets is in an
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unacceptable condition. Some streets havebeenh repaired for more than-26

years. We conduct an analysis of the most common defects on the city roads
according to the standards 218.1.%®2 "Evaluation of the strength of ragid

road pavements"

At present, the streets of the road network led tity are not in the best
condition. Maintenance periods of capital repairs are not observed. Currently, the
frequency of repairs of city roads is every six 6 years. As for capital repairs, the
period is 13 years. The length of the service life of theepgnt depends on current
repairs and maintenance of roads.

The maintenance and repair of the road surface is carried out all year round,
including spring and autumn, summer and winter periods. Depending on the time of
the year (ambient air temperaturege@pitation, etc.) repair and restoration of the
road surface are done by various methods, which are discussed below.

1. Fig. 1 shows repairing of asphalt pavement using hot bituminous matdrsl
method is appropriate in case of positive ambient ézatpres and low humidity.

Fig. 1. Repairing of asphalt pavement using hot bituminous material.

2. Fig. 2 shows pavement repairing with cast asphalt by "recycling" road equipment
This method allows us to produce patching at considerably lower ambient
temperatures and high humidity (temperature of the mixture i$d00

Fig. 2. Pavement repairing with cast asphalt by "recycling" roadequipment.
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3. Fig.3 shows repairs of pavement with injection method. The method of pneumatic
spraying of a mixture of embsion and stone powder is used. The work is done by
road repairer "Madpatcher". In this method, the ambient temperature must be above
zero.

The selection of technological process with patching must rheditlowing
requirements and criteria:
- the quality of potholes must comply with the main part of the road surface
(parameters of durability, density, smoothness and roughness);
- the durability of the repair area;
- the availability of the required maitals and mechanisms to carry out repairs with a
particular method;
- the ability to use the repair method for a variety of weather conditions;
- the economic feasibility of the applied technology of repair in the field.

Much attention should be paid tcetlpreparation of the repaired section of the
road, which should include the following steps:
- surface treatment of potholes;
- marking of the boundaries of intact coating layer (in the case of a few potholes,
close at a distance of®cm, they are notad one circuit);
- cutting the material on the marked loop on a pothole depth, but not less than the
thickness of the coating layer, the side contour of the wall should be cut vertically;
- treatment of the walls and bottom potholes with liquid or liquefietumen,
bitumen emulsion.

The temperature mismatch is the main disadvantage of asphalt patching. As a
result, we get lack of its seal. It is manifested especially clearly in the joints between
the edges of the main pavement. There is an initial destnuat the site of the joint.

Conclusion

As the research of current patching shows, the most problematic periods of the
year are autumn and spring, associated with high humidity (large amounts of
precipitation and sharp temperature fluctuations), as veeliha winter, which is
characterized by a low negative ambient temperature, so and sudden changes in
temperature ab . This fact leads to the rapid destruction of the road surface, and
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the execution of works related to patching is not to observe the temperature seal of
asphalt mix.

Organizations that work on the repair and maintenance of urban roads and streets
should povide yeairound, continuous and safe movement of vehicles with preset
speeds and loads, the safety of roads and road facilities.

The technology of work by using infrared heaters, or by the "adhesions". The
name of a method refers that potholes joint @ladll be unnoticeable, and it will
indicate the quality of the repair.
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IMPROVEMENT OF ROAD TRAFFIC ORGANIZATION AT
INTERCHANGES IN TAMBOV

A. M. Strizhevsky
Tambov State Technical Unirsgty, Tambov,Russia
e-mail: strizhstrizh72@yandex.ru

Abstract: The article discusses the problems of traffic safety in the city of Tambov, Russia. Ways
of improving the organization of traffic in one oétimterchanges in Tambov are proposed.
Keywords:congestion, road capacity, traffic delays, traffic flow, traffic intensity, traffic jams.

A large number of cars leads to an increase in traffic delays and accidents at
interchange. In 2015 in Russia, over 1000 people had 284 units of vehicles. The
total number of motor vehicles was more than 40 million units.

Roundabouts help to reduce the level of accidents. The advantages of
roundabouts include:

- high traffic safety, which isahnieved by reduction in conflict points (8 instead of
32) and the speed when approachingtkerchange

- increased road capacity, whichabove normal compared to interchanges with
traffic light control,

- improved environmental situation (less noise axhaust from cars).

The disadvantages of roundabouts are as follows:

-t hey need a | arge area. The Ai sl ando

- organization of the flow of pedestrians and cyclists is complicated, as there is no
traffic signalizéion. The length of pedestrian crossing is increased,;

- congestion at the entrances when the traffic is heavy as cars can not enter the
roundabout. But this disadvantage can be seen at conventional interchanges as well.

In the city of Tambov, the problemaf insufficient development of the road
network is primarily due to the historical buildings, and narrow streets. Therefore, the
city of Tambov has limited opportunities to expand the roadway.

The high rates of motorization create additional preconditiémis the
deterioration of the situation with the accident rate on the roads. The number of cars
has grown from 5 to 15 thousand units over the last three years. Currently, 1,000
residents own more than 250 cars, and, as shown by the analytical data yearfgw
the number of cars will be 3340350 per thousand people.

The aim of the study is to develop the measures aimed at increasing the capacity
of the road network in Tambov.

Having analyzed the traffic situation in the cityg propose to us@undabots at
the interchange of 4@t Oktybry and Kikvidze streets.

The object of research is the crossroadi@fet Oktybry and Kikvidze streets
This crossroad is one of the two in the citfyich distributes the flow of incoming
cars from other cities and moects the western, northern and central parts of the city.

Theuneven traffic at the crossroad is observed in the morning and evening.
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Table 1- Indicators of the crossroad df-let Oktybry and Kikvidze streets

~ | Type of vehicleDirection1 Direction2 Direction3  |Direction4
EEREE = RIE S =R
1 |car(l) 516|348 (130| 17|93 (51| 10| 84 | 28| 64| 92| 26
7 183|147 |2|2|7]|4
2 | bus(2,5) 0 0 6 | 0|52 |0]2]0|12| 5
3 | freight car(2) 12| 6 (10| 1|7 12| 2 |18 3 |12(10| O
Present trafft | 540 | 360 {13318 |96 |54 |10 |88 |28 |69 |96 |26
intensity 2 O |0 (O |18 |8 |8 |6 |0 |4

The research on the traffic accidents showed that a large number of them occurred
in the "conflict zones". This is the place where different movements of vehicles
intersect in the same zone.t@f, this happens at interchanges. Some conflicts occur
at transpositions of cars in the lines (maneuvering) and during walking of pedestrians
on the road but not at the interchange.

There is an opportunity to assess the potential danger areas accordi®y to
number of "conflict zones".

The number of interflows and junctions determines the traffic intensity in conflict
zones. The intensity in the "conflict zones" is calculated by the formula (1):

m= D:D]-[]-ET-:GJ_ Nm' +32?§1Nﬂ+ 52:1;[1 Nm']! (1)
wheren,, n.,n, are the number of inflows and junctions;

N,:, N.;, N ;is the lowest intensity.

We determine the index for the existing interchange (before reconstruction):

m = 0.01[1(264+288+360+180+360+696) +
+3(960+108+288+540+696+180)+5(888+888+360+360+696+3888883540+360+1
80+180+180+180+180+108+108+108+108+108+108+360+888+888+360+360+360+180

+696+696+108)=0.01[1*2148+3*2772+5*1

Figures 1 and 2 show the "conflict zones" at the interchange.
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Fig. 1. "Conflict zones" at the interchangei. fleviation zones; R inflow zones; 3 intersection
zones.
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K.Moskovskogo

40-let Oktybry
Fig. 2. "Conflict zones" at the interchange- deviation zones; 2inflow zones.
We calculate the index of conflict at the interchage after reconstruction:
m = 0.01[1(180+108+108+108) + 3@0+108+108+108)=
=0.01[1*504+3*504] = 0.01*2016 a

The analysis of "conflict zones" before the reconstruction and after the reconstruction
showed that the number of accidents is lower at the roundabouts.

The construction of roundabouts can help to increase the roacltgapal the
speed, as well as reduce accidents.
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THE ANALYSIS AND W AYS OF REDUCING ROAD ACCIDENT RATE

D.A. Tarabrin, D.A. Syshhikov
Tambov State Technical University, Tambov, Russia
e-mail: tarabrin.94@nboxru

Abstract: Accident rate on the roads is one of the main problems in the world. Road accidents
in the world reslt in 1.3 million casualties and from 20 to 50 million people are injured. To reduce
the accident rate we propose to increase traffic safety by taking the following measures: improve
drivers training in driving schools; solve the problem of technicaleotipn of cars; increase the
sizes of penalties; improve the condition of the road surface; to improve the organization of traffic
on the road.

Keywords:road accidents, organization of road traffic, traffic regulations, traffic safety.

Road accidents (® in the world result in B million casualties and from 20 to
50 million peopleget injured Most of themareyoung people aged from 15 up to 30
years.The gowthin theaccident rate and theumber ofroad accidentss increasg
because of the followm problems: ignorance of traffic regulations, issue of medical
certificates to people who for health reasons shootdbe allowed to drivecars
problem of technical inspection of caedcoholic or drug intoxication, organization
of traffic, poor qualityof roads etc.

In the Russian Federatipthe growth of road accident®ll in 2006- 2007 and
2010 - 2013. Since 2013 considerable recession of road accidenas been
observed. In 2015here were more than 180 thousand road accidents in which more
than 23 thousand peopdée=d and more than 230 thousand wajered (Fig 1).[1]

In 2016 during the period from January to April there were already more than 40
thousand road accidents in which more than 4 thousand people died and more than 55
thousand wee injured [1]
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Fig.17 The analysis of road accident rate in the Russian Federation for-2006.

Generally road accidents happen because of -compliance with traffic
regulationsIn 2015 there weranore than 26 milliorviolators of traffic regulations
including 23 million of drivers, more than 2 millioof pedestrians and more than 190
thousand of passengers. [1]

In the Voronezh region the number of accidents dectefase20121 2015 In
2015, there were more than 3otisand traffic accidentsn which more than 500
people died and more than 4 thousand were injured (Fig 2Jrfth January till
April, 2016there wereabout 800 road and transport incidents in which more than 100
peoplediedand more than 1 thousand wargired [1]

324
2015 4053

2011 w 4796 ® number of road accidents
2010 w 1506 died
2009 M 105 m injured

4631
2007 e 5887

4116
CO e s e | O

0 1000 2000 3000 4000 5000 6000 7000

Fig. 2- The analysis of road accident rate in the Voronezh region for 200&5.
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In the Voronezh regionn 2015 there were230 thousand violatotdrivers
Passenger cars registered more than 250 thousaradiers truckshadmore than 20
thousang buseshad more than 4 thousandand motorcycleshad more than 4
thousand[1]

To reducethe accident rateve proposeto increase traffic safetpy taking the
following measures

- improve drivers training in drivig schools organizea final examination on
driving both in summer and in winter. It will allow drivers to behave more surely
whendriving in all seasons of the year.

- solve the problem of the technical inspection of daiis necessary to eliminate
the human factor in conducting the technical inspection. The main technical
inspection tasks to ensure the safety of the vehicle on the road. The driver must be
very interested in the fact that his car was undamaged. Because due to a faulty
vehicle, of roadhccident can happen.

- to increase the sizes of penalties

- to improve the condition of the road surfackhe set of accidents happens
because of an unsatisfactory condition of highways. To hold various events among
road services.

- to improve the orgamation of traffic on the roado organize various outcomes
in different levels; roundaout; the unilateral, reversiv@ovements; installation of
traffic light objects; installation of the video cameras and radars monitoring violations
of traffic regulatons; for safety of pedestrians to build underground and elevated
passages; to pay much attention to the movement in-timgét etc.
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M. A. Ushakova, Yu. O. Dmitrieva
Tambov State Technical University, Tambov, Russia
e-mail: ushackova.marina@yandex.ru

Abstract: The article considers the problems safety and quality of passenger transport,
discusses the proposals of different authors and offers the author's poinw.of vie

Keywords: method, passenger transport, problems of passenger transport, safety traffic,
quality.

Introduction

| report here on thstudies of problems on public transport. There akersé
problems that influencéhe quality and safety of traffidraffic capacity, wear of
vehicles and qualification of drivers.

For many years now scientists have speculated about problems of quality and
safety (Varelopulo, 199Miirotin, 2004 Gudkov, 2008Penshin, 2010).

Each author offers his assessment criteria,sliigle approach has not been
worked out.

Methods and Materials

In this research Will analyzeapproaches of different authors in asees# ofthe
guality and trafficsafety.

The basic principles of sustainable development of passenger transport system |
the cities are qualityssurance and safety on puldiansport. For this purpose many
researchers offer thmethoddor their assessment.

The approach proposed ky B. Mirotin, the quality of transport service
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determined by total costs of time fortrgp and distance of pedestrian approaches to
the closesturban passengerstop Also important are the following requirements:
traffic safety, speeaonvenience and comfort of a tripy price [2]

G. A. Varelopulo determinethe quality of service ofurban passenger transport
many indicatorsavailability, comfort of a trip, minimurnaosts of time fotrip around
the city,high reliability of work ofvehicles, movement regularity. [4]

N. V. Penshimgives the following assessment of the quality of serunclicators:
reliability of travel (it is determined by time diravel of the passenger by a route);
availability (frequencyof trip in a certain peod of timé); high culture of servicing of
passengersiecessary requirements on the way. [3]

V. A. Gudkov considers thathe most important components ina&ating the
guality of servicecan beenvironmenipurity of interiotf technologyequipment, type
of the vdicle and stalf reliability (lack delays of transport, executiaqjust in
timeé ) responsibiliy (guarantee of performance of servige completeness
(availability of necessary skills, knowledge and competence of personnel);
availability; comfort; safety (lack of risk)politeness of staffskill to communicatef
personnel. [1]

N. V. Penshin defire safety of transport as a troulbtee work, a propety of
vehicles to execute their functions for a given period of t[Bie.

Many researches offered to use annual intensity of transit of places of
concentration of road accident on a route as the mantiative characteristic of the
level of traffic safety.

Another evaluation method of safety is the metlobcassessmemif potential
danger of road accident. The method investigated the potential danger determined for
each point of the conflict, which immed up within the conflict zone, for each then
defines the probable number of road accidents. It is equal to the amount of accidents
in the conflict zones of the crossroad.

The classic approach toaffic safety evaluation is classificatia accidens by
type and severity.

Results and Discussion

The passenger transportds important part of modern life in cities. The main
purpose of urban public transport is transporting people with minimal time and
money, high comfort and minimum cost of operatdiransport companies.

One of the main problem®f the public transport isstrong wear and
unsatisfactory rate of renewall vehicles.

To understand the scale of this problem, we will address Table lin which the
degree ofvear of vehiclesf different tyges of passenger transport in Russia for 2015
IS shown.

As a result of wear ofehicles, thelevel of technical reliability and safety of
passenger transport falls, the number of the working buses deciBasdgliness of
interior of vehicles increases @rin rush hours it reaches a ploai limit. The
minimum level of comfort and necessary cdiudisfor safey is nd provided
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Table 1i The degree of wear of vehicles of different types passenger transport in Russia in

2015
Vehicles The degree ofvear %
Bus 70
Trolleybus 65
Tram 65
Underground 80

In spite of the fact that the absolute measure of number of road ascidtmt
participation of passenger transpdras decreased, problems on roadee still
relevant. The caused accidents with theegard to publi¢dransport are as follows:

1. Low skill level and transpodiscipline of driversand noncompliance with
Traffic regulations

2. Unsatisfactory technical condition of vehicles.

3. Insufficient development of a road net of citiksads toformation of road
accident.

4. Insufficient contrbof work of drivers on the route

5. Imperfection of the legislation regarding responsibility of legal entities and
individual entrepreneurs for life and health of passengers.

6. Insufficient level of prerip and postrip inspectionf drivers.

These problemean be solved by takirte following actions:

- to oblige transportation companies every 5 years to confirm the license;

- to renew license on the transportation which is used for business purpose;

- to deprive the license of transportation companies which do not carry eut pre
trip medical examinations and allow to driving of vehicles drivers who are in a
condition of alcoholic or drug intoxication;

- to createa single city base of technical inspen and repair, at the same time
passenger transport will be tested under control of officers of State Inspection for
Road Traffic Safety;

- to normalize harmful emissions on passenger transport;

- to register requirements to a sanitary condition andappee of buses;

- to designate requirements of the category of driver rights, describe methods of
selection and training,

- to constitute timetable of passing of instructing and courses of retraining for
drivers.

In actual practice can be more importantcomparative characteristic of the
quality of transport service which performed by one transportation company with the
same characteristic which perform by other transportation company.

| offer for assess the quality on passenger transport to use tosvirfigl
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indicators: coefficient of filling of buses, release coefficient, movement interval,
average time of a trip and number of claims to the transportation company per yeatr.
For traffic safety assessment, | propose the following indicators: the number of
road accident per year in the company, the number of road traffic violations by
drivers, the number of failures of vehicle on a route, the severity of consequences
from road accident, volume of transportations and road density.
Conclusion
Due tothe growth and development of the city load of public transport increases,
there are problems connected with provision of transport service to the population.
The biggest problems in the provision of service to passengers on public transport
arise because of weaf vehicles, limited road capacity, reddcguality of service
and safety. The taken measures for the solution of these problems have insufficient
character.
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THE INFLUENCE OF TRAFFIC ON THE NOISE LEVEL IN
RESIDENTIAL BUILDINGS

D.G. Frolov
Tambov State Technical University, Tambov, Russia
e-mail: Dfrol18@yandex.ru

Abstract: The article touches upon one of the urgent problems of Russian aitggsase in the
level of traffic. This process contributes to the growth of urban population and an increase in the
level of material life. The traffic noise impact on adjacent residential buildings is explored using the
example of one of the newly built rote pipes.

Keywords:raffic; growth; noise

The growth ratef carsleads to a constant increase in the infl@eatthe traffic
noise on the population living in the areas adjacent to the road. Because of this, the
inhabitants of these areas do not have time to adapt to it, resulting in a detrimental
effect on their health. Alsothe increased traffic noise advehgeaffects the
productivity and qualityf people’s life.

The structure of the internal historical transport links in Tamtawmot withstand
modern traffic load and therefore requieajustment. In this context, the object of
the study of traffic noisempact on the surroundinguildingsis a newly built road
pipe in Magistralnaya Streefhe pojectwas developed in 201The basis for the
designwasDecr ee ~ 7928 of 10.09.2010 "On ap
development of the street and roadwak of city district- the city of Tambov for
20102012".

The development of the project wdsased orthe intensity oftraffic of motor
transport on the territory of Tambov in 2011. Currenthy Magistrahaya Street a
significant increase in traffic assated population growth in the northern part of
Tambov and increasing motorization level in the Tambov reigicecorded.

To evaluate the utilization of the area of the street under the SP 34.13330.2012 the
estimated traffic volume should be total inliodirections on the basis of field survey
data. In this case the settlement should take the intensity, reduced to the cars.

Based on the above, we can conclude that the growth ofagaarship in the city
of Tambovleads to an increase in the influenceatifcity highways on the noise
situation in the residential ar®arhus, the problem requires a moredepth study
and implementation of measures to protect people from noise discomfort.

References:
1. Guidelines for the protection of traffic noise temy adjacent to roads.
2.SP34.13330.2012SNIP2.05.0285 * Highways
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TRAFFIC ORGANIZATION
ON THE PRINCIPLE OF USING THE "GREEN WAVE".

V.A.Chukanova, D.A.Sviridov
Tambov State Technical University, Tambov, Russia
e-mail: lerka-chukanova@mail.ru

Abstract: Traffic light control is one of the main means of ensuring safety at intersections.
The numberof intersections equipped with traffic lights in big cities with a high level of car
ownership is constantly increasing, and in some cases reaches the ratio: one traffic light object on
1.52 thousand residents of the city. In recent years in our coamttyabroad intensively working
on the creation of complex automated systems with control of electronic computers, automation,
remote control, dispatch communication and television for traffic management on the scale of a
large area or a city. Experience e operation of such systems is convincing evidence of their
effectiveness in solving transport problems.

Keywords traffic management, transportation delays, automatic coordinated control system.

Road traffic, which involves almost the entire populatd the state and millions
of cars, plays an important role in modern society. Currently, traffic management is
not possible without technical means of traffic organization (TMTQO) and construction
of roads. The constant increase in the vehicle fleetdtasusnanity serious problems
related to the prevention of accidents and at the same time ensuring high speeds.

This theme is currently very topical, because the number of vehicles is increasing
exponentially over time and this leads to an increase inctrdffie rapid growth of
car ownership leads to serious problems such as increasing transport delays,
congestion and traffic jams.

All this leads to a decrease in traffic flow, excessive fuel consumption, increase in
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wear of vehicles, an increase in roadidents.

Organizations of traffic on the existing (current) road network contribute to the
guality of traffic in cities. Architectural and planning activities require a significant
capital investment, quite a large period of time, while organizationaditeest can
bring a relatively rapid effect. In some cases, organizational measures can be the only
tool to solve transport problem.

Automation of traffic management is one of the leading places in the complex of
measures aimed at the solution of the pFobto ensure quick and safe movements in
modern cities, in terms of increased motorization. The process of implementation of
coordinated motion control passes extensively automated systems in recent years.
The experience of operation of such systems imnelscahat they are effective in
reducing delays at intersections, increasing speeds, increasing the capacity of urban
roads and the level of traffic safety.

We mean the organization of movement in the historical part of town, which is
not subject to reconsiction. Because it architectural monument. In addition, the
development of the road network is often associated with the elimination of green
space that is not feasible. When implementing measures for the organization of
movement, a special role belongsthe introduction of technical equipment: traffic
signs and road markings, traffic light control means, guiding traffic devices. Traffic
light is one of the main means to ensure traffic safety at intersections.

The aim of the development activities isitoprove traffic management in the
real sections of the road network of the city. The development of alternative technical
solutions and their assessment on the effectiveness of the existing criteria.

Coordinated traffic control ("green wave") helps to muwvaiting time of
vehicles before the intersection. Traffic lights united into a single control system
enable to perform uninterrupted traffic flow on the main roads of the city. However,
we must take into account that, depending on the time of daypddeoh the RN is
different. After a fullscale investigation, we can determine that in the morning and
evening the traffic flow is different, depending on the direction of flow. Green wave
must cover major highways, considering secondary streets. Takm@anount all
the nuances and adjusting the system ebrclnate traffic management can ensure
the discharge of the road network.
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THE SPECIFICS OF COMPANY MATERIALS ACCOUNTING

0. ¢ . Kashirina
Tambov State Technical University, Tambov, Russia
e-mail: oksana.kashiria@list.ru

Abstract: The paper discusses thaaysof improvingmaterialsaccounting through the effective
use of document management system. The author focuses on the importance of using automated
workstations for company accountantfie applicable documés and usernames registers must be
constantly improved and the level of automation of the accounting and computing operations must
be increased.

Keywords: accounting; inventories; materials accounting; accounting documents;
improvement.

Materials accouimg plays a significant role in the economic sector of any
organization. Materials accounting &time-consuming and challenging task for
organizations of all forms of ownership.

Economic indicators and company performance rely on data accuracy. A lot of
attention is paid to automation of solutions for accounting, control, analysis and audit
of inventories using 1C software package.

Improvement of materials accounting in the enterprise should mefetilh&ing
requirements:

- simplification of operationsn inventory receipt and consumption of materials;

- improvement of methodology of inventories accounting;

- monitoring of timely inventory.

Rationalization of document management is an importaspect in the
improvement of the organization of timely ma#s accounting. The variety of forms
of accounting documents considerably complicates the work of accounting materials
in warehouses of industrial divisioriBhe problem is that accounting documents are
formed for certain periods and their processing ainthe end of the month is a big
challenge for the company warehouse.

Therefore, documents used for accounting of raw materials and other supplies
must be standardizett is possible to offer the use of quota cards that reduce the
number of single documés. Calculations of limits and issuing of quota cards using
modern computers make it possible to increase the validity of countable limit and
reduce the complexity of operations.

It is also possible to introduce quota cards in case of centralized detivery
materials from the storage space to production halls. Procurement services issue a
special operational document (pleard), reflecting the limits and terms of delivery
of materials. Based on this document, the staff issues an invoice for the materials
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within the monthly limit and make the transfer of materials.

The problem of materials accounting can be solvading modern computer
technologes By introducing an effective automated accounting system, it is possible
to organize less timeonsuming aaounting and control of materials.

Another important issue is raising individual and social responsibilitiiestaff
involved in materials accounting. Organizations should comply with the rules of
industrial reserves of the materials used.

Document managment system, automation of the materials accounting can
improve materials accounting of resources. Currently, it is very important to have
automated workstations for accountants.
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PR-TECHNOLOGIES TO ATTRACT INVESTMENTS IN NON-PROFIT
ORGANIZATIONS

M.V. Lyutikova
Tambov State Technical University, Taow) Russia
e-mail: shishovayana@mail.ru

Abstract: This article is ddicatedto the problem ofttacting investments for realization of
specific project®f non-profit organizations. Tharticle considerd?R-tecmologies to attract funds
t o the ¢t The authorsegeals ther ngain trends in financing, as well as the motives of
banks, funds, commercial entities to invest money in social and cultural projects. A specific example
of using PRechnologies tattract investmenin a nonprofit organization for the impelematation
of a big PRproject

Keywords: fundraising, nonprofit organizations, investments, project, -®RRhnologies,
sponsor, sponsoring.

The search for investments to fund specific projeetsains an urgent problem
In many ways, this problemoacerrs noncommercialorganizations using funds
collected by themselves. G. Broom andCatlip, the authoref thewell-known book
cEffective publicre | a t ibelimeshat noé-profit organizationsn solving the most
important problems rely on PR more than the other public sgdtor

In the first stageof development of PRoncept the organization's mission, as
well asits image shoulde in the cenre of attentioiihese two components create a
single image of a neprofit organizationpoth for employeesand itscustomersand
partnersFundingdepend®n the latteto a large extent.

What kind of projects are likely to get financial support in RusSafious
research in this area has not beemiedrout, but according to the results of local
surveys and the experience of many-poofit organizations, ther®llowing projects
have better chances of attracting investmédéscending popularity): social
assistance, namely, social and medical réitatoon; assistance for childreoulture
and art; health care; ecology; social services; educdtionanrights protection.

Whatdrivesbanks, bundationscommercial entities to invest funds in social and
cultural projects? This can be: a request, ragel interest in solving the problem, a
great public interest in the project, advertising, religious motives, good reputation, a
similar field of interest.

The most widespread Piechnologiesised taattract investments asponsorship
and fundraising.

According toA.N. Chumikoy sporsorship is a kid of support provided by the
sponsor to the organization to finance a certain event. It inveleking out of
sponsor 60s de v estlazipgramdrotganimgof tkeacgeatt the request
of thespos o r , preparing and publ ipahcipatignina r e
theproject.
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Fundraising is a purposeful systematuse o f s p ofanslsofordtke
implemenatiorsocial and meaningful projects (programs and actions) and support of
social and maangful institutions[2].

Fundraising can get different forms. Thayclude donations, grantsdirect
funding, arrangement of purposeful or charitable activities.

Targeted activities, which amganized bymembers of noiprofit organizations
within thosesocial groups whose interests they represent, firstly, allow dolieat
sufficient amount of cash if concrete and realistic achievable goaset. Secon,
the organization has the right to dispose of the collected funds at their own discretion.
Foundations haveome limitationsn distributingfunds.

Sponsoshipand fundraising involve several options for participatibisponsors
in the projectmajor sponsor (pays 100% of the project cogbneral sponsor (pays
50% of the project cost); officiadponsor (pays 25% of the project cost); sponsor
party. The amount of advertising resouepends on thievestments in the project.

| consider an example involving the sponsor in the charity event. Since 2006, the
"Lifeline" foundationhas beerholding an annual charity event "Red Nose&Good
Heart". The organizerpursued théwo goak. Firstly,they intendedo raise funds for
operations for children with cardiac diseases autichasemedicines for their
subsequent recovery. Secbndhey wanted tgoronote a charity "Helping peoplés
pleagantandjoyful".

How did they do it? During the campaid@ime foundation partners were selling
rubber red nose and the monewas spent otreatment of seriously ill children. The
main partner of the actiowas" Svyaznoy'. Red noses were sold in all stores of the
company. So a small share grew into a majoipRifect. Organizers used a variety of
PR-tools: mediacoverage, runninghe official site,endorsementCelebrities who
endorsed the event we@scar Kuchera, Anrdi Malakhov, Elena Malysheva, etc.

Each organization has its own traditional approaches to fundraising. Here is an
incomplete list of possible ways to attract investment, which are widely used in many
nonprofit organizations: distribution of calendars, aiting letters, sports
competitions, excursions, charievents, marathonselling things, distribution of
advertising materials, lectures, auctions, contests.

To sum up, financial resourcasd norprofit organizations are two inseparable
concepts. Thenain thing is not how much money the organizatian raise and what
methods it uses. thout effective sponseship and fundraisingyvery few projects
would get a decent response in society.
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PROBLEMS OF RAISING WAGES IN MODERN RUSSIA

Zh. V. Mikhailova
Tambov State Technical University, Tambov, Russia
e-mail: zlataesen@mail.ru

Abstract: The paper explores ¢hproblem of motivation lack of employees. The necessity of
application of the system of incentives with the aim of increasing the efficiency of labor is justified.
Keywords:accounting; bonus payment; motivation; salary.

In modern conditions of developnteof Russian society, the problem of labour
remuneration is one of thmost importantWestern economists E. Lawler, J. Kind, R.
Walton, A. Cairns, and V. Elsker argued that the main factor of the employee's work
must bgob satisfaction as a result of ekalization and expression. Such motives as
wages, career growth and promotiare of secondary importance. In modern society,
people's attitudes towards material evaluation of their work and career growth have
changed. One of the main principles of thrganization of wages in the modern
economy is the principle of material interest of woskerthe results ofheir work.

A few decades ago, the statevered thecosts andcaredabout the lives of
people providing themwith jobs, housing, salary, pensi. Employees wrked not
only for wages but also for the opportunity to obtain houssugjal benefits and
promotion, etc. Mie public consciousness playad mportant factarpeopleworked
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“for idea".

In modern conditions, the wage is practically théyamay to buy housing, pay
for children's education, accumulate savings, and often just a means of survival.
Therefore, the predominant number of workers in modern Russia cannot afford to
obtain job satisfaction and a sense of their valnd usefulnesdetriment of their
wages The vast majority of employees determine the material fasfparamount.

For the employer, wageareone of the cost items and the most powerful material
incentiveto arouseemployes @nterest in the growth of labor efficiencyhus it
raises the effectiveness pfoduction ingeneral. Foremployeeswages are income,
which theyreceive for the work performed. Ideally, wages should entirely depend on
the quality and volume of work performeal well askills, knowledge and effts of
employes. That is, the efficiency of the enterprise and maxatian of profits
largely depends orthe system of motivation of employees. Unfortunately, many
employersbelieve thatit is sufficient to provideemployees with a decent saldny
encouagethemto work They tend tdforget that in orderto get somethingit is
necessaryo give something.

One of the tools of the motivation system is bonuses. Oddly enough, y» man
companies bonus is not a mearmpromotion and but also theay of punishmet for
violations and misdemeanors. This happens in cases where the bonus amount is
predetermined and, as if thatagpart and parcel of wages. The scheme occurs when
the prize doesn't need to work bettemeed to work not worse than usual. The
employeeis not motivated to improve efficiency in their field of activity, increase
working time, if necessary, develop new projects, etc., he seeks to do its work in the
framework of the previous months. The negative role played by this award and in the
sociopsychological atmosphere of the team. If the person is related with a greater
responsibility and interest in their duties than an employee with similar functions,
does not see tangible result of the effort in the form of promotions or increase in pay,
it is possible that he will reduchkis efforts to the level necessary minimum, which
will undoubtedly affect the efficiency of tldepartment or the whole enterprise.

In addition the incentive system can be applied to services and benefits for
employees: medicatare, life insurance, financial assistance, additional leave, free
meals, use of car, stay in motels, etc.

Thus, we can conclude that proper motivation of personnel to improve efficiency
ensurs enterprise success in the market and making a profit.
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THE NATURE, PROBLEMS AND PROSPECTS OF THE ANALYSIS OF
FINANCIAL AND ECONOMIC ACTIVITIES

l. Yu. Tulupova, E. P. Baznamina
Tambov State Technical University, Tambov, Russia
e-mail: baznamina.elena@yandex.ru

Abstract The article examines the experience gained in igld bf the analysis of financial
economic activity of enterprises, the set of indicators used in the analysis and their normative
values, problems and prospects of development of the analysis of firscwmmic activity of
enterprises.

Keywords: analyss of financial and economic activity of the enterpresgsessment of the
prospects of the analysis, indicators of financial condition of the enterprise, problems of the
analysis of financial and economic activity.

Introduction

Nowadays in market condins, it is necessary to have an idea of a financial
position not only of your own enterprise, to make timely effective management
decisions, but also of the partner enterprises. The instrument of receipt of information
on a financial position of the enés is the analysis of their financial and economic
activities. It allows to estimate a property status of an enterprise, degree of its
dependence on loan sources of financing, a capability of an enterprise to repay its
liabilities, availability of the eqity for financing of its current activities, then by its
results to make reasoned shi@itm and longerm management decisions.

The examination of the nature and problems of the analysis of financial and
economic activities, assessment of its prospects

Domestic and foreign practice of the analysis of financial and economic activity
has gained a lot of experience. However, there are discussions about the stages anc
structure of the indicators used in the analysis.

255


mailto:zlataesen@mail.ru

Table 1 presents the approaches to theerstanding the analysis of financial and
economic activity of various authors.

The table allows us to draw a conclusion that the result of the analysis of financial
and economic activity is to provide information about the financial position of the
econome entity, its development opportunities in the implementation of its financial
policy and the identification of factors influencing the current dynamics.

Author The essence of the analysis

Bogdanova L. S. Analysis and management of financial resourceh®fenterprise as ma
and priority type of resources.

Kovalyov V. V. The process of systematization and analytical processing of inforn

of a financial nature to provide recommendations to the-usdhe basis
for management decisions.

LiferenkoG. N. The method of the financial mechanism of the enterprise, of the proc
of formation and use of financial resources for its operational
iInvestment activities.

Novashina T. S. The method of scientific research that applies to information psotg
about financial activities of an economic entity.
Savitskaya G. V. A comprehensive and systematic studying of the financial condition ¢

company and the factors of its formation in order to assess the deg
financial risk, and for predictioaf the level of return on capital.

Table 1- Approaches to understanding the essence of the analysis of financial and economic
activity

In practice there are problems when carrying out the analysis of financial and
economic activities in the Russian dions.

Firstly, the analysis of financial and economic activity is often reduced to the
calculation of the structural relationships of indicators and their dynamics. In this
case, the depth of the research is limited to the identification of improvesnent
deterioration trends.

Secondly, in many cases, results of the analysis may be based on unreliable data
that can be distorted by both objective and subjective reasons. Therefore, to assess the
reliability of the source of information it is necessary éaauct an independent audit
to detect of intentional and unintentional distortions.

Thirdly, a comparative analysis of financial and economic activity of Russian
companies is difficult due to the lack of available industry average indicators, which
would dlow assessing more precisely the strengths and weaknesses of the enterprises
and their development prospects in the industry. Existing normative values of the
indicators make it impossible to adequately take into account the peculiarities of the
functioning of all enterprises.

Finally, due to inflationary processes there are difficulties during carrying out
horizontal analysis, and therefore in the assessment of trends in the dynamics of
indicators of financial and economic activity it is necessary toutakE the
comparable prices on the basis of application of official indicateftors.

In the process of development of market economy, new challenges are put before
the analysis of financial and economic activities, new directions are determined. First
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and foremost the further development of the analysis is reduced to the solution of
existing problems. Promising prospects are opened up with the advent of new
information technologies. In recent years, intelligent systems are actively developing,
allowing automating the process of collecting, processing and use of the knowledge
of highly qualified specialists. These expert systems are one of the priority directions
in the development of the analysis of financial and economic activity.

Recently computers aralso successfully used for modeling of the continuous
dynamic objects working the mode of real time. For this purpose the special
algorithms that allow to program modeling tasks in the most rational way are
developed.

In market conditions the system afdicators characterizing the activity of the
enterprises, is constantly changing. The new indicators require new methods of
research and higher professional level of specialists.

Conclusion

Thus, in the existing system of the analysis of financial andago@mnactivity,
there are some problems and difficulties associated primarily with insufficient or
inaccurate information base. They require further development and improvement of
the theory and practice of the analysis. Prospects of development of tgsisanal
consist mainly in the expansion of analytical framework, as well as in the
introduction of modern technologies.
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INVENTORY MANAGEMENT IN THE ENTERPRISE
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Abstract: This article focuses on cost management of the enterprise. Inventory management
plays an important role in improving the efficiency of companies, their competitive position in the
market. Inventories have become one of the main conditions obiazawy the performance and
profitability of firms. The way we organize management of inventories influences the rate of
production and the quantity of material resourctd®e degree of service and satisfaction of end
consumers.

Keywords inventories, therofitability of firms, the efficiency of the company

In the existing situation, companies are challenged to find a balanced solution
between the immensely considerable inventang this allowscourse continuity of
production within the designated cycland low level of lossegshen organizing
inventory minimizing possible lack of material resources.

At the same time, compaswith the lowest costs earn a higher degree of service
and quality product€Companies are seekimgserves to reduce cosls this context,
the need for improving management of production inventory in large diversified
companies through the establishment of a mechanism for good governance at each
step of the inventory management processraakieinterdependent decisions on the
best allocation of the resource user groups is considered to be timely and relevant

By definition, inventories ar€'idle" production. However, this is onlsefers to
"stocked" products in the process of production or consumption. The fact is that these
progesses are continuous. Productisnmpossible to interrupt or stogithout big
losses for the producer.

The development of economy and growth of stocks of prodsiceused hy

1) the increasein the scale of productioiiThe more produst are madethe
greateris the value of stocko beconstantly engagkin the process of creating new
products);

2) the increase in traffic(Production is concentrated in some centers, and its
customers are often located around the wdrtek increasan the amountof products
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influencesthe process of transportatigin

3) the process of division of lab@fhe division of labor leads to the emergence
of new industries, and therefore the emergence of new reserves (some of the parts,
components, etq;)

4) the increasein the range of productéThe increase in the types of products
leads tancreasednvertory).

All inventories (raw materials, materials, etc.) aeensthatinvolve human labor
to makethe finished product. In contrast to the means of labor, and spare pooduct
process, the objects of laborclude travel coss$ for this product andare replaced
after each production cycle. Industry uniformly increases the expenditure of
inventory items.

Depending on the importance played by the different inventories witl@n th
production, they are divided into the following categories:

1) raw materials,

2) auxiliary material,

3) purchased serfinished products,

4) waste fuel,

5) spare parts

6) accessories and household accessories.

Inventories need to be managedhat is why there are many management
technologiesThe basis of inventory management is the notion of order, i.e., quantity
of production, which is necessaty make up fordecreasdn the relevant stock
required for smooth functioning of tkempany

The organizabn has the opportunity to choose accounting poli@eproduction
costs. New chart of accounts offers the use of a choice of several schemes of
accounting of production costs. The choice of a particular option depends on a
number of factors,such as thespecifics activity, organizational structure,
technological structure, organization management.

In all cases two concepisstandard costs and estimated castswidely used.

The standard costs aresed to assess unit cost of production, and estihtaits are

used to calculatehe entire volume of activityThe standardmethod of cost
accountiig per unit of product allows ug perform a detailed analysis of the
differences between actual and planned estimates and provides more effective cost
managemenincluding planning.

Monitoring of inventories should ensure a persistent mapping of normative
parameters with the actuahes i.e. to act as a "tracking system".
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Abstract: The paper explores the possibilities of using Wdesmurces in teachingnglish
as a foreign language to secondary school learners. The advantages of usingsaleoes for
developing listening skills as well as selection critter for vicksmurces are determined.

Keywords:listening comprehension; skills; videesources.

Domestic and foreign experience in organizing educational activities shows
that educational system is undergoing dramatic changes, which include the
integration of innovative methods of teaching with traditional ohlke use o¥ideo-
resources in teaahy foreign languages has become a common practice for many
reasonsThe feasibility of using video in the learning processxplained by 1) the
availability of video material through a variety of media, including open access
resources, such as the Imtet 2) availability of video equipmenaind other digital
devices 3) possibility oforganizingmore creative activiges in the classroom.

Development of communicative competencan a foreign languagdas a
challenging taskAuthentic moviesaudio and \deo coursesan be used to cope with
this challenge and make learning more enjoyable.

Authentic materials are created by native speakers and can be used in the
learning and teaching process. This agrees well with the communicative approach to
teaching a dreign language which empathizes the importance of exposing the
learners to real, genuine languagghout any cuts omdaptations. What is more,
authentic audio and video materials sir
language.

Video-resouces include any TV products (news, interviews, talk shows, ad
units, and so on. D.), as well as feature films, documentaries, animated films used as
didactic materials in a multiple viewing mode with a possibility of quick search of
the desired fragmend, p. 8].

Dave Willis distinguishes the following positive characteristics of using video
in the learning process:

A - the room does not require a blackout
is continuous; A a t e aodeseforexample stepsees, d i f
video track only (audio track turned off), etc.;

A different types of work can be organi
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