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1. Introduction

The permanent development causes increase of energy consumptions in all sectors
industry, transport, building construction. The eneogdycrisis necessitated saving of energy
since 706s of 20th century. Wit hasetofithe deimandst h e
for thermal comfort, the energy consumption growth continues.

Energy used in households, prevalently for house heating, has a significant share in the
total energy consumption balance. It is clear that the consumption of energys sli¢ckelactric
power, coal etc. is relatively high.

Disruption of global climate and environment pollutions are some of the damage factors
with unpredictable consequences, apart from reduction of energy resources and economi
ineffectiveness due to comdtion of immense quantities of fuel.

The experience of developed countries suggests that it is possible to achieve
considerable improvement by adopting an adequate and well conceived strategy. When adoptin
the energy saving strategy, efficient measuresllshbe opted for, which would yield results in
as short time interval as possible, while retaining favorable economic effects and sustainability
of construction.

By improving the energy efficiency of buildings, additional positive effects are achieved
in preservation of the building stock, through extending its service life, as it is an already
existing resource, very valuable in material terms.

2. Energy efficiency and sustainable construction

The relatively high energy consumption causes a varietyewintental consequences, such as:
uncontrolled deforestation which gives rise to the soil erosion, pollutant gas emission, primarily
from coalfired power plants etc. figure 2.1.

! This paper is written within the framework of the Project of Technolo@ieaielopment

36042, Ministry of science and Technology
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Figure 2.1. Defor

Energy efficiency of buildings is a property of buildings to efficiently consume energy,
which is one of rather significarfictors in sustainable construction which should achieve a
number of goals, applying adequate measures, such as:

o] Creation of the favorable thermal comfort inside buildings,

o] optimal consumption of energy for heating, cooling, water heating, lighting, inglud
also the primary energy, observing economic efficiency and sustainable building by
adequate urban planning, bioclimatic designing, prevalent usage of renewable energy
sources (biomass, solar and wind energy) figure 2.2, and also the energy effidiency o
thermaenergetic facilities,

o] reduction of maintenance costs and extension of service life of buildings,

o] contribution to the environmental protection, by reduction of pollutant gasses.

Figure 2.2. Renewable energy sources

In the EU, by the end of the last century, as well as in this century the work on energy efficiency
was intensified and a number of regulations were enacted about: the energy characteristics of t
buildings, about renewable energy sources, limiting eomssiof carbon dioxide through
improvement of energy efficiency etc.

3. Improvement of energy efficiency of existing buildings in Serbia

In order to successfully improve the energy efficiency of buildings, it is necessary to
define the appropriatgrocedure, which could consist of the following stages:

1. Determination of the energy potential of buildings depending on the age and typology:

- Analysis of energy characteristics of buildings,

- Review and analysis of previous and present regulations,

- Energy tables and calculations and measuring of energy efficiency parameters,

- Defining of the data base on the existing buildings,
2. Analysis and choice of possible measures of improvement of energy characteristics of
buildings, recommendations forengy and environmental renewal,
3. Energy, economic and environmental evaluation of proposed measkedormi energy,
economy, ecology.

An undoubtedly significant contribution to energy efficiency of buildings are thermal

protection characteristicd the building envelope and building itself which are defined by the
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appropriate regulations. In Serbia, regulations in the domain of thermal protection of buildings
dates back to 1970, and it was extended on a later date:

0 19701 limitation of thermal pasgje coefficient of the architectonic structures,

19807 limitation of thermal stability in the summer period,

19871 limitation of specific thermal losses of buildings,

199719981 reconstruction of buildings was included,

200971 The Act on planning and aostruction in which for the first time the energy
efficiency of buildings is defined.
In order to evaluate the total potential saving of energy, the previous quantification of actual
needs and potentials is required.
On the basis of [/ 3/ ,?ofihousing arga inomultgrey duildings was3 0 0
constructed until 1987. In entire Serbia, this housing area amounts to several millions of squar:
meters. Even if it is assumed that some of the buildings hese to a smaller or greater extent
energy revitalized, a large portion of housing buildings has poor energy characteristics. And ever
though there are no precise data, it can be assumed that the similar state of affairs is also prest
in other building tpes. It is undoubtedly a considerable potential for improvement of energy
efficiency of existing buildings and a potential to reduce the energy consumption and thus
energy resources.

O O oo

4. Costefficiency of existing buildings energy efficiency improvement

In the directive 2002/9LLC it is stated, on the basis of /8/ tivaprovement of the total energy
efficiency of the existing buildings does not comprise an obligatory and complete renovation of
buildings, but can be limited to those elements which are tbst important for energy
efficiency of the building and which are ceasficient. It should be possible that the investments
needed for such renovation are returned in a sensible time period in respect to the expecte
technical service life of the investmteon the basis of the cumulative savings of energy.

Required annual thermal energy for heating of buildings depends on the transmission
and infiltration heat losses, as well as heat gains.

Apart from others, one of the possibilities for improvement of energy efficiency of
existing buildings is by application of engineeraighitectonic measures for improvement of
thermal protection performances of their envelopes, which contribute to doetiom of
transmission heat losses, and to the enhancement of the thermal comfort.
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Figure 4.1. Dependence on the total average annual costs on the degree of thermal insulating of
structure
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The measure of transmission heat loss is represented by the coefficients of the passac
of heat through the building envelope barriers. On the basis of the minimum of total costs
investment and service ones, the value of the economic coefficient cisbage of heat of the
building envelope elements (walls, roof etc.) is as in figure 4.1, /5/. Depending on the climatic
conditions and the type of heating energy, in Serbia these values are more than twice the lowe
than the highest allowable values /4hid piece of data indicates that energy revitalization in
order to improve energy efficiency of existing buildings is justified.

Thermal energy saving can be realized by interventions on various elements of the

building envelope. However, in the majortyf t he housing buil di ngs
discussed here at the location of Nis, figure 4.2, /3/, the building envelope is constituted by the
fa-ade walls, as seen in the graphs 4.1 and

Figure 4.2. Apbearance and model of the sting building

Udeo konstrukcija u povrsini omota~a Udeo konstrukcija u toplotnim gubicima
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Graph 4.1. Present status Graph 4.2. Present status
Share of the structure in the envelop Share of the envelope structure i
surface area the heat losses
It is assumed that the energy efficiency can be improved by lining he external solid
brick wall s, 38 ¢cm thick, by a fa-ade the

thickness of 5 cm. By this, the specific transmission heat losses, calculatesl lwasih of /1/,
were reduced for 30%, /3&uch result is conditioned, both by the building shape factor and by
other parameters; the result would be different for the buildings of different characteristics.

The building permanently heated with electoiower, with overnight limit in heating
and with the temperature inside the premises &t 2@ith the insulation cost df5 euro/m of
the wall, on the basis of /6/, with the price of 0,06 euro/kWh, the electric power saving, with the
interest rate and anal inflation according to /4/, will allow the investment return time of 9
years. The result indicates, not only that the investment in the insulation of external walls of
buildings is justified, with the purpose of improvement of energy efficiency, batthht this
period is significantly shorter than the service life of the building. In the case where the walls are
made of different materials and with different thicknesses, the investment return time would alsa
be different, but even in their case theséstment would be justified, with the acceptable
insulation investment return period.
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5. Conclusion

Improvement of the energy efficiency of the existing buildings represents the significant
potential for energy saving.

Enhancement of the thermal feotive characteristics of external walls would
significantly <contribute to I mpr ovement o f
surfaces have a considerable share in the total surface area of these buildings. Apart from tf
energy saving and impvement of the thermal comfort, all the potential thermal bridges would
be eliminated and linear heat losses would be reduced.

Affirmative criteria for improvement of energy efficiency of existing buildings should
be defined and the measures which woudd grofitable for all the participants should be
introduced, regarding the fact that the service life of buildings is considerably longer than the
investment return period and that there are other positive accompanying effects.
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INFLUENCE OF THE PHYSICAL STRUCTURE OF CITIES ON THE ENERGY
EFFICIENCY OF BUILDINGS*

PetatM| T K O¥Jelenay URP L
Abstract

The increasing energy consumption and pollution, especially in urban areas, indicate
that issues of sustainability, energy efficiency and passive construction should be seriously
considered. Cities, as rsttures made of a complex mix of natural elements and built
environment, are characterized by specific climatic conditions that are significantly altered in
relation to conditions of surrounding rural areas. Therefore, in order to design energy efficient
buildings in cities, it is necessary to analyze mutual relations between natural and built
environment. Transportation systems, buildings and open areas directly influence the formatior
of microclimate conditions in cities, thus also affecting the indaonfort in buildings. The
paper analyzes the elements of the physical structure of a city and their impact on the city
microclimate, as well as the impact on thermal comfort in buildings. It considers possibilities for
improving the urban microclimate bying certain principles of urban planning in the stage of
planning the physical structure of a city.

I This paper is written within the Project of Technological Development no.42008, Ministry of Scienc
Technology, Republic of Serbia
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Keywords: Physical structure of a city, Urban dgs Thermal comfort, Passive
principles

1. INTRODUCTION

One of the main objectives in building design is to create a space that is pleasant for
living, that is, to provide thermal comfort in buildings. Cities, as structures made of a complex
mix of naturalelements and built environment, are characterized by specific climatic conditions
that are significantly altered in relation to conditions of surrounding rural areas. High building
density, construction of muistory buildings, a permanent traffic increaand reduction of
green areas have led to changes in climate and the occurrence of urban heat islands.

Temperatures in the cities are higher than the temperature of the surrounding rural area:
wind direction and speed are changed resulting in poor agati| the insolation of buildings is
reduced due to high building density, etc. Under such conditions, thermal comfort and requirec
lighting in buildings are achieved by using-aanditioning and artificial lighting.

Around 40% of total energy consumption is building relatéd. addition air
conditioning andartificial lighting systems negatively affect the city microclimate and contribute
to the appearance of the urban heat islands. The issue of thermal comfaltlimgbus very
important because it should provide a balance between energy efficiency and sustainability, ot
the one hand, and comfort in buildings on the other.

Therefore, more attention is paid to passive architecture-dfeevgy buildings, zero
energybuildings). Passive architecture includes: passive heating, passive ventilation (cooling)
and natural lighting. Improving passive characteristics of the building leads to reduced energy
consumption for artificial air conditioning and increased energgieffcy of buildings.

Urban areas are defined as the physical
mix of natural elements including air, water, land, climate, flora and fauna, and the built
environment that is constructed or modified for human hiatitsand activity, encompassing
buil di ngs, infrastructure and urban open sj
that it is necessary to consider all natural and-made conditions and their mutual influence in
the early phase of energffieient building design.

The paper analyzes the elements of thermal comfort and priorities of passive
construction in urban areas, which are dependant on the specific urban microclimate. The pape
also analyzes the physical structure of cities: streatllibhgs and open spaces, and their impact
on urban microclimate and indoor thermal comfort. Improving the city microclimate reduces the
need for artificial air conditioning in buildings, thus improving the energy efficiency of
buildings.

2. COMPONENTS OF THERMAL COMFORT

There are no accurate values that define thermal comfort. Acceptable thermal
environment is the one that 80% of people assess as acceptable and pleasanthelmain
comfort is defined byASHRAE® as the state of mind that expresses satisfaction with the
surrounding environmenf2, 3]

Objective parameters of thermal comfort are: temperature, relative humidity, radiant
heat and air velocity. Optimum temperature in the sumnegypsoximately 22 4 AC ( acc er
2026 AC), and dur2AC t(hac ckidpht@dorl eindIA8C h | o we rl
summer temperatures.

The parameters that determine thermal comfort (temperature, humidity, air movement,
radiation of other bodies dreat sources, activity and clothing) are mainly parameters of indoor
comfort and they are not applicable to outdoor conditions. People spend less time outdoors an
adjust clothing according to weather conditions, so they can accept a variety of external
conditions

2 ASHRAET The American Society of Heating, Refrigerating and®@anditioning Engineers
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Main climatic parameters that determine outdoor thermal comfort are wind and solar
radiation. These parameters must be considered during the city plapniegss in order to
emphasize their advantages (wind driven city ventilation, passive heating in winter), and
minimize their negative impactsadcelerated wind speed at pedestrian legegrheating in
summer, etc.).

Components of indoor and outdoor thefroemfort are: solar radiation, humidity and
ventilation.[4]

Air humidity in cities is mainly determined by natural factors such as water surfaces and
green areas in cities, while solar radiation and ventilation depend on built environment factors.

3. CHARACTERISTICS OF URBAN MICROCLIMATE

Urban areas are characterized by complex physical structure, which is a complex set o
built elements linked together in an integrated urban system. Physical structure of the city
consists of built and open aretransportation and energetic systems, utility installations, as well
as natural environments associated with the built framework of the urban landscape.

Urban density is a major factor that determines the urban ventilation conditions, as well
as the urbartemperature Air temperatures in densely built urban areas are higher than the
temperature of the surrounding rural ar eas
Elevated summertime temperatures in cities increase energy demand for coolingie\t&86H
of communitywide demand for electricity is used to compensate for the heat island effect. [5, 6]

The heat island phenomenon is mainly due to the following parameters:

- complex radiation exchange between buildings and the screening of the skylineutes
to decreasing the long wave radiation from within street canyons,

- large thermal mass of the buildings that stores sensible heat,

- the anthropogenic heat released from transport, air conditioning, industry, other
combustion processes and animalabetism,

- the urban greenhouse due to the polluted and warmer urban atmosphere,

- the canyon radiation geometry that decreases the effective albedo of cities because of th
multiple reflection of short wave radiation between the canyon surfaces,

- the reductiorof evaporating surfaces in the urban areas,

- the reduced turbulent transfer of heat from within streets.

Late Afternocon Temperature

Rural Commercial Urban Suburban

Residental  Residenfial
Suburban Dewntown Park Rural
Residential Farrland

Figurel: a) urban heat island; b) urban canyon
Besides the temperature increase, the cities affect many other climate parameters. Solz

radiation is reduced due to increased scattering and absorption, while the duration of sola
radiation in the cities is decreased2@ in relation to the environment
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The city as a whole acts as a barrier in space and influences the change of winc
direction and wind speed compared with the unobstructed air movement. Buildings and streets il
cities form the saalled urban canyons. Urban form can deflect or channadsyiwhich may
lead to the occurrence of uneven ventilation within the @itgdy street corners and stagnant air
pockets may occur side by side).

The characteristics of urban areas listed above (high temperatures, poor ventilation,
reduced insolation)equire the use of artificial systems in order to achieve adequate thermal
comfort in the building. Therefore, the priority in urban area planning is ventilation at the level
of city, as well as ventilation and passive cooling in buildings, while provittiagnecessary
insulation at the same time.

4. PRIORITIES OF PASSIVE CONSTRUCTION IN URBAN AREAS

As previously mentioned, the priority of passive construction in urban areas is natural
ventilation and passive cooling of buildings, because the greatest aof@n@rgy in buildings
is consumed to eliminate the urban heat island effects.

Natural ventilation of buildings is the process of supplying and removing air thesugh
indoor space by natural means. There are two types of naterdilation wind driven
ventilation (cross ventilationgndstack ventilatior(relies on temperature differences).

The majority of buildings employing natural ventilation rely primarily on wind driven
ventilation. Outdoor breezes create air movement through the house inteiohby - p U $ o
effect of positive air pressure on the windward side and negative pressure (suction) on the
leeward side.

A prerequisitefor the useof passiveventilationtechnique whetherit is awind driven
ventilationor chimneyventilation is the presence ofuality ambient aiwhichis introduced into
the building. In additionto ventilationusingwind it is necessary tprovide theflow of outside
air. In placeswhere the s@¢ a | laiepdo cik e t s 0 irnadditiontodhe laakad air flow, an
accumulation ofollutants occursso thatthe conditiondor passiveventilationand cooling of
buildingsarevery poor. The estimatiorof wind speeds veryimportant forpassive coolingnd
thedesignof buildingswith naturalventilation

Plans to address air circulation at the scale of the city should always be framed within
the context ofegional, citywide and micrescales.

Regional climate influenceprevailing winds wind speedsand seasonaVariation
during the yearDifferent physigraphic settings of a city (hills and valleys, large bodies of
water) modify regional climate and may produce differences in air circulation in cities with
similar regional climateFinally, buildings streets andpen areas cities create an urban form
with a complex topography.

In order to create conditions for passive ventilation inside buildings it is necessary to
improve the ventilation at the level of town and city block, which can be achieved by applying
appropriate principles of urban design. Dgrthe process of city planning and building design,
it is also necessary to consider natural lighting and passive heating requirements in accordanc
with particular type of climate.

5. ELEMENTS OF PHYSICAL STRUCTURE OF CITIES AND THEIR IMPACT ON
CITY CLIMAT E

The physical structure of a city consists of buildings, streets (transportation systems)
and open spaces. The interrelation of these -mmatle structures and natural conditions
determines the city microclimate.

Streets.Street orientation in relation farevailing wind direction and street width can
affect the ventilation at city level by accelerating or reducing air flow in the city. Figure 2 shows
three different street orientations in relation to wind direction.

The streets parallel to the wind direct (channelization effect) improve the ventilation
of the town and the removal of pollutants from the city core, but also create conditions that may
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be unpleasant for pedestriams.the case of streets oriented at a 45 degree angle to the wind,
acceleraed wind speed may occur on the leeward sillar effect.

In terms of ventilation, the most unfavorable case is when the street is perpendicular to
the wind direction, due to retention of pollutants in the space between the buildings.

gk, | o ‘

i A ‘S

wivd direcion = 47°
Streetcanyons oriented  Street canyon oriented ata4  Street canyons lined with
parallel to the wind degree angle to the wind. buildings the same height
direction- channelization =~ Accelerated wind speed may perpemicular to prevailing
effect. occur on the leeward sidebar  windsi reduced ventilation

effect.
Figure2:Streetorientation in relation to prevailing wind direction

Buildings. Shape, height and position of buildings along the street affect ventilation of
the space between buildings at the pedestrian level and the ventilation of higher, boundary cit
layer. Figure 3 shows different buildings and their impact on ventilation.

SHAPE ¢ IN PROFILE

Street canyor'\s' lined with buildings of = Deep, narrow street canyons perpendicula
different heights or that are interspersed w prevailing wind and wide canyon with
open areas piramidal buildings

Buildings of different height Buildings ofsimilar height

Figure3: Different types of buildings and their impact on ventialtion[7]
Air circulation is reduced in street canyowsth long blocks and buildings of similar height
oriented perpendicular to prevailing winaisd short street canyons blocked at both ends.
In order to improve ventilation at the city level, and thus reduce the effects of urban heat
island, it is necessary to consider some principles in urban planning:

- orient streets and open spaces to channel,winallow penetration of winds into the city;

- design major open spaces to enhance the penetration of breezes into the city (Stuttgart h:
implemented a system that links hillside parks with boulevards in the valley bottom, air
flows off the hillsides it the city);

- create large open areas in densely built urban area,;
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- exploit the potential of large parks to initiate local breezes (local breeze may be initiated by
the difference in air temperature between the park and adjacent streets).

- If street canyonsra perpendicular to the wind direction, air circulation and ventilation are
reduced. In this case, the ventilation may be increased by using the following strategies:

- widen the street canyon,

- form openings in the street canyon by frequent intersectiomgenr spaces,

- form street canyons with uneven building height,

- step buildings back from the street,

- design intersections to deflect winds into the street canyons.

Forming urban canyons, according to principles listed above, improves ventilation at the
level of the entire city (thus improving the air quality in the city) and creates conditions for
passive ventilation of buildings. During the night, buildings are being cooled (night cooling) and
during the day they act as heat storage, preventing the ovaghehbuildings.

Figure 4 shows the recommended
A urban patterns for different types of
climate. Wider streets oriented eastst

20"
winfer solar

provide a better winter insulation, while
the wider streets in the direction of
prevailing winds enhance ventilation in the
city block. Narrow streets oriented north

arientation

south allow mutual shading of buildings in
hot and dry climates.

Coldf ool Temperate

=0

rotate for
|' shreet chade

26-%4"

In cold climates, streets are oriented
perpendicular to the diraoh of winter
winds in order to prevent the penetration of
wind into the city, thus minimizing the
effects of cooling. The distance between
buildings must provide good insolation of
south facades.

Hot-Arid

B N In hot climate, narrow streets are oriented
o D north-south  for mutual shading of
e lll s ran — buildings, buildings are elongated in the
i north-south direction for better shading
B ww? LY \'_ ; and wider streets are oriented eastt.

In temperate climate, narrow streets are
oriented nortksouth for better shading of
buildings or rotated 238(° to the north
south direction for better street shading.
Street orientation in the nordouth
direction results in more shadows on
buildings. In contrast, the rotated orientation provides better street shading. Plans rotated by 22.
to the northsouth diretion increase street shading and meet the criteria of solar orientation at the
same time, which makes them suitable for temperate climates. [8]
To ensure good natural lighting, it is necessary to determine the distance between building:
according to the imter sun. Natural lighting in street canyons oriented meothith can be
improved by using following strategies:

- reduce building height on the east side of the street,

- widen street canyon,

- step buildings back from the east side of the street.

Open spacedn contrast to rural areas, where green and open spaces dominate, in urbar

areas green spaces are reduced, while paved and built areas are increased. Trees and vegete

Tropical - Arid

Figure 4:Recommended urban patterns in
different climates
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provide shade, which helps lower surface temperatures. They also help reduceaiatiem®s
through a process called evapotranspiration, in which plants release water to the surrounding ai
dissipating ambient heat. In contrast, urban areas are characterized by dry, impervious surface
such as conventional roofs, sidewalks, roads, @artting lots. The change in ground cover
results in less shade and moisture to keep urban areas cool. Built up areas evaporate less wa
which contributes to elevated surface and air temperafdfsll]

Green areas may have86A C | owe r  ongangu ¢ortree builtraed paved areas
of settlements, due to a combination of evaporation, reflection, shading and keeping cold mass
Measurements have shown that evapotranspiration from plants at the National Park of Athen
creates Mdds ¢ empeeaiufes during the nighit0]

When very large wooded parks, especially those that include a reservoir or large lake, are
surrounded by an urban district, a local breeze may be initiated under calm conditions by the
difference in ground level air tempagure between the park and adjacent streets. Such breezes
might enhance air circulation in adjacent streets.

Figure 5 shows the cooling effect of Lafontaine park in Montreal, Canada. Cooled air from the
park spreads over adjacent built afé® temperatr i nsi de t h eandptler k
temperature in the built area is 16, 5AC.

B
ul

i

Il
mlli

Figure 5: Cooling effect from Lafontaine  Figure 6: Lafontaine park, Montreal Canad
park, Montreal Canada [9]

sscuanmicary 1 D€ Pl an of Chandigarh
(== drainageo i n t he city.
=¥ . oriented according to the dominant winds, lehi

g a system of linear green spaces intersects the
center of each large city block, allowing
nighttime air drainage.
Besides the influence on microclimate in urban
areas, vegetation in cities is of great importance
to provide indoor comfort. Trees createadh
during the summer and thus protect buildings
from overheating, while during the winter they
| B & i allow the penetration of sunlight into the interior
| / of buildings.
A °o e o o o “"‘3,/ 6. CONCLUSIONS
_ i 4 ] The continuing increase of energy
Figure 7: Plan of Chandigarh with corridor  consumption for air conditioning suggests a more

_ oflinear green areas for profound examination of the urban environment.
fifair drainageo C The city is not a simple set of mutually
independent objects, buttac o mpl ex mi x of natur al el Bheme nt
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interrelation of marmade structures and natural conditions determinegithemicroclimate.

The mainproblemin thecitiesareurban heat islando it isnecessary toonsider
thepossibilities ofelimination oftheir effect on urban climate. Thus, natural ventilation and
cooling are priorities in urban areas.The positiothef streets (urban canyons) in relation to the
dominant wind directions contributes to the ventilation of cities, city blocks and passive
ventilation of the buildings, while the presence of water and green areas in cities lowers the ai
temperature, etc.

All of the abovementioned indicates that the construction of energy efficient buildings
cannot be considered independently of the conditions of natural and artificial (built)
environment. The aim is to consider all components (natural and built) durimgabess of
planning, in order to emphasize their advantages and minimize their negative impacts.

Applying the appropriate principles of urban planning in designing the physical
structure of a city can significantly affect the improvement of climatic ¢mmdiin the city, thus
affecting the indoor thermal comforll of this contributes to the reduction of effects of urban
heat islands and reduction of energy consumption in buildings.
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0 Hac / Uctopusa

Hawe npeanpuaTtne ocHoBaHo B 1966-om roay v n3HayanbHO 3aHMMaNOCb NPOU3BOACTBOM KMpnuya
C NOMOLLbIO YCTaHOBKM, pa3paboTaHHOM B cOBCTBEHHOM macTepckoii. B 1971-om rogy oHo npuobpeTaet
nepsbli rPy30BUK U HAYMHAET 3aHMMaTCA pa3paboTKol KOTI0BaHa U NepeBo3KoW maTepuana

B OKPEeCTHOCTM ropoaos CBpaur n Huw.

Mpeanpuatue 6bicTpo NpuobpeTaeT ewé ABa rpy30BMKa U NepPBbI NOrPy3UYUK U HAYMHAET 3aHUMATbCA
Ma/I03TaXKHbIM CTPOUTENBCTBOM W NMOCTPOMKOMN A0POT.

B 80-bIx rogax KOMNaHWA pacwmpseT NapK CTPOUTENbHOW TEXHUKKM NpuobpeTan HOBbIV NOTPy34nK

1 Bynbl03€ep, a TaKKe U rPy30BMK C NOMOLLbI0 KOTOPOrO HAYMHAET COBEPLUAETb TPAHCMOPTHbIE
yCnyru B cTpaHe 1 3apybexkom.

B 90-bIX rogax gena pasBMBaOTCA M KOMMNaHUA NpUobpeTaeT CTPOUTENIbHYIO TEXHUKY, Heobxoanmyto
ON19 BbINONHEHUA 6onee cepbe3Hbix M 06LWMPHBIX paboT. TenepelHee Ha3BaHMe NpeanpuaTue
nonyumno B 1992-om roay.

B 2000-em rogy npeanpuATMe NosbiWaeT 06bem CTPOUTENbHOM AeATENIbHOCTU U NMOKYMaeT Nnepsbli
rpaBuiiHbIN Kapbep Ha bepery peku tOxHas Mopasa.

B pamKax HoBoro komnsekca npeanpuatus 8 2002-om rogy OTKpbIT BETOHHBIM 3aBO4 B KOTOPOM
HaYyMHaeTCA NOCTPOIiKa HOBOTO 34aHUA yNpaBaeHUA, NPOU3BOACTBEHHOIO NOMELLEHUA U NIOLWAAKM
[ONA CTOAHKKM aBTOMObBunen.

B TeyeHue nocneayowmx NeT ocyLecTBNeHbl KanuTanbHble paboTbl, OTHOCALLMECA K TOPOACKOM
MHOPaCTPyKTYpe, No 3aKkasy ,[Anpekuumn no passutuio ropoaa Huw” 1 4acTHbIX NPeAnpUATUNA.
CoBeplueHa TaKKe U MmoAepHU3aLuma BeTOHHOro 3aBoja U CTPOUTE/IbHON TEXHUKM.

B 2005-om roay BeToHHbIN 3aBO4 NOAY4MA HOBOE NporpaMmmHoe obecrnedyeHue A1a ynpasaeHua
npoussoacTBomM 6eToHa , aBTOMaTUYECKME [03aTopbl LeMeHTa, dpakuuii u Boapl,

a TaKXXe 1 HOBble MUKcepbl U BeToHoHacoc.

MpeanpuaTUe TakXKe 3aHMMAETCA TPAHCMOPTOM U NPeAOCTaBNEHUEM B apeHAy CTPOUTENbHOM

1 CNeuTexHnKu, BbINoHEeHWeM 3eMAHbIX PaboT 1 NPOU3BOACTBOM KaMEHHOro 3anonHuTens,
ranbKku u 6eToHa.

CneuunanbHOCTb NPeANPUATHA - BbINOAHEHWE PaboT B TAXKE/bIX YCI0BUAX NOAPA3EMBAOLLMNX
rNy6OKyto packonky ( ybuHoO cBbilwe 5M ), CHUKeHWe YPOBHA NOA3EMHbIX BOA, U3roTOBAEHWE
OMOpPHbIX CTEH, peLueHue npobnembl cTabunbHOCTM oKocoB. COBMECTHOM paboToi OnbITHbIX
VH}KEHEepPOB U UCMO/Ib30BaHWEM COBPEMEHHOro 060pyA0BaHNA U HOBEMLWMX HAYYHO- TEXHUYECKUX
OOCTUMKEHUM, NpeanpuaThe BbICTPO CTaso BeayLWmUMm CTPOUTEIbHbIM NpeanpuaTuem B Cepbuu.
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KOHKYPEHTHOCTb Ha pPbIHKE MpeanpUAT1eE OCYLLEeCcTBAAET HabNtoAeHMEM COBPEMEHHbIX TEHAEHLMIA
W pa3BUTUEM TEXHONOTUM, MeXaHU3aumm, 060pyA0BaHUA, OPraHM3aLMmn U MEHEAKMEHTa

OCHOBHbIMMU AONTOCPOYHbIMU Lenamum npeanputna ABAAKOTCA ©

- MOCTOSIHHOE Pa3BUTHE CUCTEMbI YNPABIEHUSA KaYeCTBOM

- NOCTOSHHOE Pa3BuUTHE NPOAYKUMM/ycayr v paboyei mporammbl

- moaepHu3aums obopyaosaHua

- 0bcnykmBaHue 06beKToB M 06opyaoBaHUS,

- obecneyeHne KOMPOPTHbIX Paboymx MOMELLEHWUI U YCIOBUIA TPYAQ,

- obecneyeHune BbICOKOTO Ka4ecTBa BXOAHbIX PecypcoB

- pasBuTHE M NPUMEHEHME KOMMBTEPHOM CUCTEMbI, KOHTPOIMPYIOLLEN BCE NPOLECChl PaboTbl
1 obecneunBatoLLeil NOAKIIOYEHUE K CETH,

- COTPYAHWNYECTBO C Hay4YHO-UCCAEA0BATENbCKUMM UHCTUTYTaMM,

- MOBbILWEHWE KAaYecTBa XM3HWU PabOTHUKOB,

- NobyKAaeHWe 1 pa3BUTUE MHOBALMOHHOMN AeATeNbHOCTY.
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TNaBHbIMU MPUOPUTETAMM HaLLEH KOMMNAHWUM ABAAIOTCA KaYeCTBO OKasblBaeMbIX YCAYT, HAAEXHOCTb,
[eNnoBas 3TUKa U y40BNETBOPEHHOCTb KIMEHTOB pe3y/ibTaTaMu Hallei paboTbi.

C Kakabim gHem npeanpuAaTue CTaHoOBUTCA 6onee CUNbHLIM U KOHKypeHTHOCﬂOCO6HbIM npegnpuaTuem,
oTeBevarouwem scem ycnosmam 1 TpeGOBaHVIFIM cerogHALHero CTpouTeIbHOro pbiHKa.

aKkuMm obpasom, NpeanpuaTUe CTAHEeT yBaXKaemMoin KOMNaHWeN, C XopoLuen penyTaumnen,
KOTopas CBOMM CTUAemM paboTbl 1 AeN0BOI 3TUKOI 3aCNYXKWUT AOBEPUE BCEX 3aUHTEPECOBAHHBIX /INLL.

CrpoutenbctBo 3aBoga «Yura Corporation» KOxHa Kopes

B ropoae Huw.

B npomuwinbeHo 3oHe ropoaa Huuw, no 3akaszy komnanuu “Yura”
lO>kHaKopes B NpoLIOM rogy Ha4yanu CTPOMTENbCTBO a B €TOM roay
3aKOHYMAUN CTPOUTENLCTBO3aBOAA MO NMPOU3BOACTBY KabenbHUX
CUCTEMOB 32 aBTOMOBU/IbHYIO MPOMULLIBEHOCTb,
cymapHounosepxHocTby 30.000 m2
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CrpouTtenbcTBO « ABTOKOMEpL, LLeHTpa»

B ropoae Huw.

CTpOUTEeNbCTBO BbICTABOYHOrO Ca/IoHa ANA Npe3eHTalmo aBTomobunos
C CONPOBOXKAALWMM ODUCHUM NOMELLEHNEM, CEPBUCHUM
ONCAYKUBAHMEM U CKNAACKUM NOMELLEHMEM 3aMaCHUX YacTbel U
ranepenn cymapHoi nosepxHocTbu P=2.500 m2. O6beKT cocTasnaer
nepeyto ¢pasy peannsaumnmn KOMnaeKca KOTopbIii Nocae 3aKkaHYMBaHUA
AOMKaH UMeTb 4 aBTOMOBUNBHUX 33/10B M COBMEHOe

CepBUCHOE ONC/YXKUBAHME.

CrpoutenbctBo «Agrohim» 6U3HUC LLEHTPA C CEPBUCHUM ONCAYKUBAHMEM
B ropoae Huw.

O61beKT «Agrohim», co3aaH 13 2 coBpemeHo 060pyA0BaHbIX 337108 ANA
npoaaKy aBTOMo6UN0B U COBpeMeHOe CepBUCHOE ONCYKUBaHUE
«Hyundai n Daewoo», NOCTPOEHO MO MUPOBMM CTaHAAPTAM.

B cocTaBe 06bEKTa PacroNOKeHU U CKNALACKME MOMELLEHNA 3anacHUX
YacTbei, CepBUCHO ONCAYXKUBaHUE U OPUCHME NOMELLEHWA.

MonHan NoBepxHOCTb yKa3aHoro obbekTa 1200 m2.
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Toprosuit lom“Mr.Bricolage”

Toprosuit Jom CNpoO3KTMPOBaHMIA Ha POBHOM NJIOLIYAAKE YY4UTUBAA
BCE Heonxoammue TpebosaHUa KoTopble TpeboBanuc

13 HEONXOAMMOCTM NPOBEeAEHUA CTabuan3aLun rpyHTa.

MpPO3KT onNupanca Ha apMmMpPOBaHO - BETOHbIN pam,

co3aaH u3 6anku, ctonbos 1 onopu.
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MonHas cucTema CTPOUTENbCTBA 3a4yMaHa M npucnocobabeHa
CUCTEMM peanunsaumm ToTanHon c6opKM 1 YTo Bbl B MOAHOW Mepu
noTXoAmna HaMeHeHuo 0bbekTa. YunuTueas $hakT 4to npu
CTPOUTE/ILCTBE CYLIYECTBYET OYEHb Maso KJaCUYeCcKom cuctemm
CTPOUTENbCTBA, 3alyMaHWU TEXHONOTUYECKMIA NOTXOA, CTPOUTENIbCTBA
rapaHTUMpyeT KOPOTKbI CPOK BbINONHEHUA PaboTbI.

KOHCTpYKUMA 06bEKTa apMUPOBAHO - BETOHAsA, NPO3KTMPOBaHA
B MOHTA}KHOW cUCTeme CTpouTenbCTBa. MpeaycMmoTpeHn
KOHCTPYKTUHME CUCTEMM PACUUTaHWN U AUMEH3UOHUPOBAHM Ha
OCHOBE COBPEMEeHMUX KOMMIOTEPHUX MPOrPaMMOB.
KOHCTpYKTUBHME AeTanbu (pamu) NpeayCMOTPEHU U3

rnaBHbIx 6anku, pacagHux 6anku n 6anku dyHaameHTa.

dyHaameHT 06beKTa peasniv3oBaH OAMHOKUM dyHAAMeHTaMm, pasmepa
M apmMaTypu Nosly4eHUM Ha OCHOBE MPOBEAEHUA CTaTUYECKOro pacyéTa.
Mopa, dyHAaMEHTOM peann3oBaHo yNAoTHEHME rpyHTa 4o Ms=40Mpa,

1 BbINONHEHA NOACTaBKa U3 HeapmupoBaHoro 6eTtoHa TonwmHe d=10cm.
InybuHa nposeaeHuna cTpouTenbctea GyHAaMeHTa NpuKasaHa Ha cxeme
ceyeHue 06bekTa, n 06yCN0BAbEHA APXMTEKTOHO - KOHCTPYKTUBHUM
TpeboBaHnem camoro 3aaHuA. CTonHbKU PyHAAmMeHTa
OVMMEH31OHMPOBAHM 3a pa3peLleHy HarpysKy rpyHTa, Ha OcCHose
npeaocTaBneHoro feomexaHU4eckoro npoakra. CtonHbn dpyHAaMeHTa
mexay coboii CBA3aHU rOpU30HTAIHOM apMATYPHOM CeTU B ABYX
OPTOroHaNHbIX HAaNpPaBAeHUAX.

0
-
14
w
T
4
w
N
£
=
J
1]

dacagHas cTeHa U3roToBaeHa M3 TEPMOM30/1aLLMOHOro MaTepmaia BHYTPH
M JKECTbU U3 aZlyMUHUSA C HApPY»KHOW CTOPOHbI. Kpbila M3rotossieHa u3
TEPMOM30/1aLLMOHOr0 MaTePUANA a CBEPXY NocTaB/ibeHa Gonua T1n

,Sika pan“ un Bcé eTo nocTtaBNeHO Ha BOIHOBATOM YKeCTbMU.

KpuLwa onupaeTbca Ha cekyHAapHWe Banku KpuLlibl KOTOpble NocTaBaeHe
Ha pacTosaHuto 12,00 meTpoB a mexay coboli Ha pactoaHuto 2,50 m.

KoHcTpyKuma nona nmeet TonwwmHy d=33 cm, C NOACTaBKOM U3
HeapmupoBaHoro 6eToHa TonwmHe d=8 cm, TepMoun30iauma TONALMHE
d=5cm v nonosoi NAnTK usrotosneHom ns “ferobetona” TonwmHe d=20cm
MB30. dyHanpoBaHWE NOA NONHOM KOHCTPYKLMU U3TOTOBNAEHO U3
ynaoTHeHou webeHbn d=20 cM M U3MENbYOHOTO KamHbA TonwuHe d=10 cm,
KOTOPbIMI UMeeT MoAyn YNNoTHeHocTb MS=40 Mpa.
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High density housing- a response to sustainable housing growth in the proces of town
planning?

Dr Ljiliana Vasilevska
Abstract

This paper considers the ways of overcoming the impediments during the design and
construction of high density residential areas, analyses the difficulties and challenges, and point
out, through good practice examples, that high density housing canemgidficant benefits
for its beneficiaries, as well as for the local authorities and investors. Additionally, this paper
provides recommendations related to the significance and principles of urban and architectura
design of high density residential ase

Keywords: high density housing, urban design, benefits, recommendation
1. Introduction

Since industrialization, a series of social changes have witnessed decay of inner cities
and later, of suburbs and sprawls, creating a large number of environrmedtaconomic
probl ems. The housing challenge demands for
into the centers through concentrated programs of urban design and regeneration.

Can we provide enough both affordable and attractive housing at locations where people
want to live? Nowadays, construction of high density residential complexes represents more an
more possible answer to this question, as well as the answvilee problems of (un)controlled
expansion of cities and using highality agricultural soil, urban sprawls and decay of city
central areas. However, even though there are many good sides of construction, high densit
housing is regarded more as a pesblthan a possibility, causing controversy in professional
circles and in the public, mostly due to the perception that high density housing brings lower
guality of living. It is a fact that the scope of potential impediments in the process of urban
plannng and construction of high density residential areas, complexity of the process and
diversity of interests and actors can create conflict situations, the result of which can be the
construction of residential areas and settlements with low housing amgl guality, which is
proved by many examples from the past. Still, if the process of urban planning, design anc

Y Dr Ljiljana Vasilevska, Associate Professor, Faculty ofilCEngineering and Architecture

University of Nis, Serbia, Aleksandra Medvedeva street. -idai¢ ljiljana.vasilevsk@gaf.ni.ac.rs
This paper is written as a part of research project of technological development 36042, Mir
Science andechnology.
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construction implies a set of coordinated activities which promote better design, sustainable
development and larger involvement of the comnyras well as if there is a consensus and
partnership between the actors involved in the predessl authorities, public and private
sector, investors, planers and designédrggh density housing can provide better living
conditions and become an efénot means of sustainable spatial, social and economic
development of many cities.

2. Definition and measures of high density housing

The definition of density housing and its measurement is important, because different
interpretations can lead to wildixarying urban design approaches. Density defines the number
of people or households occupy an area of land, and it is usually expressed in terms of th
number of habitable rooms (bedrooms, living rooms, dining rooms and large kitchens) or
dwellings per heare. In addition, it is now common to assess the density of housing
development in terms of the number of people, bed spaces or even children acconfnibiated
definition of net and gross density varies from state to state and country to country.

High density housing is housing designed to hold significantly larger number of people
than is typical for particular area of land in that particular region. There is no universal
definition. There is usually a local definition in the zoning laws, saghmore thn 10 units
(separatdiving quarters: apartments, townhouses, etc.) per acre, or over 60 dwellings per hectare
and generally fivestorey or more high, for example apartment buildings

For example, the UK government's planning mea$wgesourage minimundensities
of 30dph and maximum ones of 50dph (Poundbury, Dorchester, for example, Fig. 1). However
there are opinions (Munday, 2000) that this is a low threshold which addresses only the wors
offenders: the Greenfield, semdetached house builders. Rdtally, it is possible to obtain much
higher densities in good conditions and appropriate context, which requires more sophisticatec
planning and design approach linked to the location and tenure. In urban centers with gooc
transport connections, the ddgpsof new homes could be significantly higher than 50dph
(Canning Street, Liverpool, Fig. 3). Some historic parts of London reach 200dph, but their acces:
to major parks, retail and entertainment facilities make such high density living both desirable
andexciting. Other successful developments in London reach densities as high as 400 to 500dp
(Baltimore Court on Vauxhall Bridge Road, Fig. 4).

One thing is certain, there is no such thing as an optimum density, and aéorséys
not the key to successful housing. Many other factors contribute to this. Good urban and
architectural design is one thing; the quality of housing management is another
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Fig. 1.Poundbury, Dorchester Fig. 2.Hulme Crescents, Manchester

Retro village built in a traditional style achieves High density council housing built in the 1960s that had to
density of 34 homes per hectare. demolished because it proved so difficult to manage.

% Density calculations become more complex in developments that contain a mix of housing and other usely,
if different uses are on different floors of a building. In wiesidential developments, the most commonly u
measure is plot ratio, which compares the area of usable floor space to the total site area. Plot ratios are ge
most useful mease for developments containing a mix of uses.
apps.actpla.act.gov.au/spatialplarg®ssary/index.htm

4 Planning Policy Guidance Note 3: Housing, 2000.

® Munday, B.:Space invadingSociety Guardian2002.
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Fig. 3. Canning Street, Liverpool Fig. 4. Baltimore Court, Vauxhall Bridge

These Georgian terraces close to the centr Road, London

Liverpool were originally designed as famil A new PRPdesigned development for th
houses. Some of the homes have now b Peabody Trust with a density of more than 4
subdivided into flats to provide a density « homes per hectare.

119 homes per hectare.

The area used to calculate density is genetadéiynet site area. According to PBS8et
site density includes only those areas that will be developed for housing and directly associate
uses which includes: 1) access roads within the site, 2) private garden space, 3) car parking are:
4) incidentalopen space and | andscaping, 5) chil
distributor roads, 2) primary schools, 3) open spaces serving a wider area, and 4) significan
landscape buffer strips.

3. Percepcion of density

Despite many public and policy debates and researches on the subject, there is still :
profound wariness about high density housing because of its assumed association with high rist
which has a bad reputation. Many experts are reserved to the issu&iohatldxpenses related
to high density housing. Additionally, the public shows a certain dose of distrust to high density
housing plans, especially to those referring to Brownfield locatithis distrust is mostly based
upon the belief that a large nber of tenants will cause overpopulation, reduce the quality of
living and cause numerous problems in spatial organization and utilization, particularly of the
parking space.

Certainly, highrise living brings with it a set of preconceptions and physiodl social
problems. Many of the tower block estates of the 1960s and 1970s proved to be social failures
with their monotonous, monumental forms and inadequate internal space standards. However, i
these cases, the reason for failure is not only pooguesid shoddy construction, but also
inadequate management and maintenance of bad projects, especially in the number of people
units and high density housing (Power, 2005). Butdighnsi ty | i ving doe:c
high-rise towersi it could mean ratively low-rise blocks of five or skstorey buildings with
their own communal space and variety of layouts and built forms. Due to this, the same numbe
of units can be accommodated in different spatial fornasvers, terraces or courtyards, which
havedifferent social impacts on their surroundings and residential communities. The compact
city and intensive development does not necessarily imply high rise buildings

® Planning Policy Statement 3 (PPS3): Housing, Communities and Local Government, London, 2010.
" London, for example, has achieved some of its highest residential densities in relatively low rise areas, while
isolated; poorly designed tower blocks have not necessarily delivered high density or usable public space.
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High density housing causes many concerns, as majority of people connect it with
unpopular housing types. However, we often forget that high density housing also includes
examples such as urban villages or historic picturesque toneurkets. Density itself does not
appear to be an issue. The important fact is density of a specific sisdation to its design,
facilities and the general standards and behaviors in the neighborhood and the people who wi
live in the housing

Davies (2005) gave advice on the type of accommodation that can be achieved at
various densitiesThey suggesthat on suburban sites net development densities of 250 habitable
rooms per hectare (or approximately 59 dph) can be achieved with a mix of terrace and detache
houses with gardens. On suburban sites offering a mix of terracedds&mihed and detached
houses with gardens, as well as apartments with a mix of private and communal open space, the
suggest that densities can increase to between 300 and 400 hrh (c 115 dph).

Tunstall (2005) believes that peopl eds
design and other environmental clues, and can differ substantially from actual density figures.
She concludes that density preferences are not a significant choice factor and comments: "Whe
choosing areas to live in, people were attracted by low crims, rgg®d health facilities, low
cost of living, good shopping and good race relations," and, "factors which were not necessaril
related to density appeared to be the most important in their priorities, size of home, its desigr
details, the quality of catruction”.

4. High density housing- benefits and impediments

In the right circumstances, higher densities can produce a range of benefits such as: 1
increasing value, 2) convenient shops and services, 3) safer streets, 4) design for living, 5
energy onservation, 6) mixed communities and 7) sense of identity and place.

“In many urban situations, medium rise, higher density buildings (of abégt@ey
buildings) in general provide the optimum form which maximizes density whilst minimizing
perceivedntensity or overcrowding. They can also be designed to be attractive, energy efficient
and have mixed use whilst: 1) reducing costs of land acquisition and site infrastructure, 2)
avoiding costs of lifts and other services, 3) providing a robust forrohwdliows changes in use
over time, 4) forming terraces or low rise flats, the most cost effective building form in housing,
5) increasing energy efficiency and the ability to be oriented for passive solar gain, 6) providing
lifetime homes that can be rélydadapted for the elderly or disable.Significant advantages
of higher density can be much harder to see at first, and they become apparent when there a
successful models which prove how good high density can be.

On the other hand, there are mampediments to building higher density settlements
such as: 1) distrust and conflict, 2) institutional inertia, 3) lack of capacity and 4) design
challenges. Research shows that the biggest impediments to building higher density settlemen
for the local ppulation are the following: concerns about the impact on traffic and parking, local
residents who are not in favor, 6out of ch
on local services (e.g. schools, hospitals), concerns about the lackliof gpaces and playing
areas within the settlements, associated with "problem" families, local councilors who are not ir
favor, perception that they are ugly and will reduce house prices for current réidents

® In general, as density incises so does the need for intensive management to keep an area safe and clean. Thi
increases revenue and capital costs, and is one reason why high density schemes can work for the well off, but f
poorer people often fail (Hulme Crescents, Manchester 2ig

° Better Neighborhoods: Making Higher Density Wadriterature Review, Building for Life, 2005.

19 Better Neighborhoods: Making higher densities wofXABE (Commission for Architecture & the Built

Environment), London, 2005.

1 Better NeighborhoodsMaking higher densities workCABE (Commission for Architecture & the Built

Environment), London, 2005.
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Table 1. High density and affordable howgsi myths and facts

Myths Facts

High-density housing is affordable housir] Not all high density housing is affordable
affordable housing is higensity housing. | low-income families.

High-density and affordable housing w People who live in affordable housing o\

cause too much traffic. fewer cars and drive less.

High-density development strains publ Compact development offers greal

services and infrastructure. efficiency in use of public services a
infrastructure.

People who live in higldensity and People who need affordable housing alre
affordable housing will not fit into mjy live and work in your community.
neighborhood.

Affordable housing reduces property value§ No study has ever shown that afforda
housing settlements reduceperty values.*

Residents of affordable housing move { When rents are guaranteed to remain stg

often to be stable community members. tenants move less often.

High-density and affordable housif New affordable andhigh-density housing ca

undermine community character. always be designed to fit into existil
communities.

High-density and affordable housing increq The design and use of public spaces has

crime. more significant affect on crime than dens

or income levels.

Source:Myth and factsAbout Affordable & High Density Housing\ Report byCalifornia
Planning Roundtable California Department of Hous&agCommunity Development, 2005.
* in California
5. Recommendation and key principles

Although there are many understandable differences between countries caused b
specific institutional, systemic and planning framework, several common principles and
recommendations can be identified.

j JISEET N

Fig. 5. Old Haymarket, Liverpool Fig. 6. Fulham Island, London
The redevelopment of this site hi Fulhamisland s a A9. 4m mi xed
been described as a 'textbook approi tricky island site at the southern end of the North E
to urban renewal', ancearned the Road marketin West London.

developer, Urban Splash, a RIB

Client of the Year Award in 2001.
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Fig. 7. Beaufort Court in Lillie Road, West London
Beaufort Court was designed as a model of affordable housiadnigh density, energy efficient, and
innovativein construction. The houses and flats range in size and are arranged in three blocks r
commiinal area There is anathather snorts coiirt with car narkimnderneath
Attractive and popular high density housing can be achieved when a nomimerrelated
factors are applied, including:

An overriding objective is to achieve long term sustainability;

A partnership approach is taken to town planning and implementation;

Adequate infrastructure exists or is provided,;

Mixed tenure is included and indistinguishable;

High quality design is achieved,;

High design standards are agreed and funded;

An integrated approach is taken to providing high quality landscaping;

Residents are encouraged to respect their environment;

High standards of managememd maintenance are in place;

Residents can generally choose where they live;

Internal space standards are generous;

Sufficient storage space is provided;

Adequate facilities for children of all ages are provided within the neighborhood;

Spacious balconieare provided where private gardens are not.

The reports based on the study of European titiesommend, inter alia:

All larger schemes are based on a masterplan which takes into consideration all relevan
interest groups and the local authority hadépend largely on its planning powers to
influence the masterplan, adequate resources are devoted to understanding the issue
preparing its case and ensuring that the requirements of all the actors are taken intc
account;

Masterplanning to create a sustble neighborhood is balanced by greater architectural
variety in detailed design for individual buildings;

An outline brief agreed for achieving successful high density housing that could be adaptec
to specific circumstances during masterplanning;

The importance of good masterplanning and maintenance is recognized as a critical factor
in achieving successful high density schemes and is properly planned and considered at th
masterplanning stage;

?High Density Housing in Europe: Lessons for London PRP Architects for East Thames Housing Group, 2002.
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- There are responsive neighborhood services providing etentanagement support to
residents where they cause nuisance to neighbors and do not behave within acceptab
norms:

- At the concept stage, the financial needs of implementing the above requirements are see
as an integral part of the brief;

- For affordablehousing, residents should show the desire to live in the accommodation and
this is achieved through an appropriate chdiased letting system which allows an
element of undeoccupation and gives priority to existing social housing tenants;

- There is an gctive of achieving a balanced community related to the family size, income
and employment status, which is supported by letting plans for the social rented housing;

- Affordability must take account of both rent and service charges. Where service costs
exceeed affordable levels they must be sugaa'diz

Fig. 8. Angel Waterside, Islington, London

An imaginative high density, mixed tenure, mixed use urban redevelopment of a former
Brownfield site, which also creates an excellent new public amenity.

Fig. 9. Adelaide Whdr Hackney, London
Adelaide Wharf is a redevelopment of
Brownfield site into high density, highquality
housing within a largely residential area
Hackney.
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Fig. 10.Hammary Sjostad, Stockholm

According toresearch based on eight case studies of high density housing association owned an
managed schemes in Londdrthe key factors which are recommended for careful consideration
when embarking upon higtlensity developments aré: density levels and locatip2. design

and quality; 3. development costs; 4. allocation and occupancy; 5. management approaches, al
6. working with residents and communiti&Ry points of the research are summarized below:

- Successful higldensity housing has four key factordocation and sense of a place,
successful allocation policy and occupancy, successful management approach and goo
design;

- Varying density across a site can resolve intensity of utilization problems;

- High-density schemes should have letting plans as a nodtteurse;

- Management is crucial to the success of fdghsity schemes;

- High-density schemes have higher service charges and rents, especially in scheme
developed in partnership with the private sector. This is particularly problematic for mixed
tenure shemes;

- Even at high densities generous sized personal outdoor space should be provided (i.e
through balconies);

- Families can successfully live in higlensity schemes under certain provisions:

- "Families can therefore live in higlensity schemes, praled that serious consideration is
given to housing families with children above ground lefamilies should also ideally
have their own -agohc asommodationf 250 hdnmesnpel hectare is
probably the maximum acceptable housing density. Amenities must be provided for
children."

- ' ' é hdengity living can be successful for all household types with any range of
economic circumstancésbut only if it is highquality living, facilitated by quality design
and inensive management, supported by appropriate occupancy levels, procured througt
sensitive allocation policies."

13 Capital Gains: Making High Density Housing Work in London Cope, Helen with Avebury International, for the
London Housing Federation, 2002.
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Laureats of Nobel prize and mnotechnology
of the applaied quantum chemistry

Babkin V. A, Zaikov G. E
Volgograd State ArchitedBuild University Sebrykov Departament,
Michailovka, Volgograd region, Russia
Institute of Biochemical Physs russian Academy of Sciences,
Moscow, Russia.

Abstract

In present article it is executed quantum chemical calculation of difference molecules
system.In final calculation,it is execute test propuse of general alhoritm of nanotechnologes
quantum chemistry.

Keywords. Quantum chemical calculation. Mett® AB INITIO and MNDO,
nanotechnologes quantum chemistry, general alhoritm

Introduction.

In monographies are presented quantum chemical calculations by one of the bes
methodsd | INITIO and MNDO chemical compounds which are synthesised or are opened or
with which Nobel prize winners (vitamins A,2, ENobel prize 1937 worked., P.Karrer,
penicillin-Nobel Prize 1945 Etc.) . It is shown that an ultimate goal of such calculations is not
simply reception of the optimised structures of these connections anthgtofiyheir properties
on nanolevel as diapason researches of these connections is in region from 10 to 100 nanomett
, and working out nanotechnology (as one of the most perspective methods of researches
modern applied quantum chemistry) search nefv more effective chemical compounds
(vitamins, penicillin, catalysts, oxidizers and other classes of connections) which is based or
long-term fundamental theoretical and experimental researches in these fields of knowledge. Ot
an example of workings oudf algorithms nanotechnology search of new more effective
catalysts kationic to polymerisation olefins and oxidizers various fuels where authors offer the
whole family nanotechnology to applied quantum chemistry it is proved that such
nanotechnology dve the right on life so them as an end result can be, for example,
highselectivnical catalysts depolymerization of the polyisobutilen which application, conducts to
reception of obvious economic benefit.

Moreover, purely fundamental problem where in paralares, on the basis of the
analysis existing now theoretical and experimental researches the general algorithm
dzO dzts Is | - dstsaffasesi o? applied quantum chemistry of search of new more effective
chemical compounds, as homogeneous, so heterogensmasular systems.Finally, authors
make bold to become directors of problems of the future 1000 and 1000 theses for a doctor’
degree in the field of the applied quantum chemistry, connected with working out
dzO dzts Is | - damddtsa th@re effective chemicadmpounds for various classes molecular
systems.

Authors thank doc.A Fedunov R. G (VolgGu, Volgograd), executed quantum chemical
calculations by method AB INITIO of oxidizers variossts §f datflahe pupils: Dmitriev V. Yu.
and Andreev D.S. for calculatisrof the various models synthesised by Nobel prize winners
(methods AB INITIO and MNDO)
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Foreword.

For the last more than hundred years of existence of the Nobel Prize in chemistry its
winners became more than hundred persons

Alder, Kurt, the Nobel Prize winner in chemistry

Anfinsen, Christian, the Nobel Prize winner in chemistry
Arrhenius, Svante, the Nobel Prize winner on chemistry
Aston, Frensis william, the Nobel Prize winner in chemistry

1 aeyer, Adolfa background, the Nobel Prize winner in chemistry
Barton, Derek, the Nobel Prize winner in chemistry

Berg, the floor, the Nobel Prize winner in chemistry

Bergius, Fridrih, the Nobel Prize winner in chemistry

Bosch, Charles, the NobetiBe winner in chemistry

10. Brown, Herbert ch, the Nobel Prize winner in chemistry

11. Butenandt, Adolf, the Nobel Prize winner in chemistry

12. Buchner, Edward, the Nobel Prize winner in chemistry

13. Wallach, Otto, the Nobel Prize winner in chetry

14.  Vantgoff, jacob, the Nobel Prize winner in chemistry

15.  Verner Werner, alfred, the Nobel Prize winner in chemistry
16. Wieland, Henry, the Nobel Prize winner in chemistry

17. Willstatter, Rihard, the Nobel Prize winner in chemistry

18. Windaus, Adolf, the Nobel Prize winner in chemistry

19. Virtanen, Artturi, the Nobel Prize winner in chemistry

20.  Wittig, George, the Nobel Prize winner in chemistry

21. Woodward., the Nobel Prize winner in chemistry

22. Haber, Frits, the Nobel e winner in chemistry

23. Ghana Hahn, Otto, the Nobel Prize winner in chemistry

24.  Garden Harden, Arthur, the Nobel Prize winner in chemistry
25.  Gay rovsky Heyrovsky, Yaroslav, the Nobel Prize winner in chemistry
26.  Gilbert, Wolter, the Nobel Priz@inner in chemistry

27. Grignard, Victor, the Nobel Prize winner in chemistry

28. Debye, Peter, the Nobel Prize winner in chemistry

29. Giauque, William , the Nobel Prize winner in chemistry

30. Diels, Otto, the Nobel Prize winner in chemistry

31. Dju Vino du Vigneaud, Vincent, the Nobel Prize winner in chemistry
32. Joliot, Frederik, the Nobel Prize winner in chemistry

33.  Zholio-kjuri Joliot-curie, Iren, the Nobel Prize winner in chemistry
34. Zsigmondy, Rihard, the Nobel Prize winner in chemistry

35. Calvin, the Nobel Prize winner in chemistry

36. Charles Karle, Dzherom, the Nobel Prize winner in chemistry
37. Karrer, Paul, the Nobel Prize winner in chemistry

38. Kendrew, Johi§, the Ndoel Prize winner in chemistry

39. Klug, Aaron, the Nobel Prize winner in chemistry

40. Cornforth, Johriz the Nobel Prize winner in chemistry

41. Kuhn, Rihard, the Nobel Prize winner in chemistry

42. Leloir, Luis, the Nobel Prize winner in chemistr

43. Langmuir, Irving, the Nobel Prize winner 8nd d3d

44.  Whether Lee, Jan, the Nobel Prize winner in chemistry

45, Libby, Uillard , the Nobel Prize winner in chemistry

46. Lipscomb, William, the Nobel Prize winner in chemistry

47.  Macmillan,Edvin, the Nobel Prize winner in chemistry

48. Mulliken, Robert, the Nobel Prize winner in chemistry
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49.  Martin, Archer, the Nobel Prize winner in chemistry

50. Merrifield, R.Bruce, the Nobel Prize winner in chemistry
51. Mitchell, Peter, the Nobd?rize winner in chemistry

52. Moissan, Anri, the Nobel Prize winner in chemistry

53. 1 epdst, Walter, the Nobel Prize winner in chemistry

54. 1 @Q Dzhulio, the Nobel Prize winner in chemistry

55. Norrish, Ronald, the Nobel Prize winner in chemistry
56. Northrop, John, the Nobel Prize winner in chemistry
57. Onsager, Lars, the Nobel Prize winner in chemistry

58. Ostwald, Wilhelm, the Nobel Prize winner in chemistry
59. Perutz, Max, the Nobel Prize winner in chemistry

60. Polanyi, John, the Nsel Prize winner in chemistry

61. Pauling, Lajnusthe Nobel Prize winner in chemistry

62. Malt Liquor Porter, George, the Nobel Prize winner in chemistry
63. Pregl, Frits, the Nobel Prize winner in chemistry

64. Prelog, Vladimir, the Nobel Prize winner in chemistry
65.  Prigozhin, llja, the Nobel Prize winner in chemistry

66. Ramsay, William, the Nobel Prize winner in chemistry
67. Rutherford, Ernest, the Nobel Prize winner in chemistry
68. Richards, Teodothe Nobel Prize winner da d d3d

69. Robinson, Robert, the Nobel Prize winner in chemistry
70. Ruzicka, leopold, the Nobel Prize winnerord d3d

71. Sabatier, Pol, the Nobel Prize winner in chemistry

72. Sumner, James, the Nobel Prize winner in chigynis

73. Svedberg, Teodor, the Nobel Prize winner in chemistry
74.  Simeons, Nikolay, the Nobel Prize winner in chemistry
75. Sanger, Frederik, the Nobel Prize winner in chemistry
76. Seaborg, Glenn, the Nobel Prize winner in chemistry
77. Synge, Ribard, the Nobel Prize winner in chemistry

78. Soddy, Frederik, the Nobel Prize winner in chemistry
79. Stein, William , the Nobel Prize winner in chemistry

80. Stanley, Uendell, the Nobel Prize winner in chemistry
81. Taube, Henry, the Nobel Prizenmer in chemistry

82. Tiselius, Arne, the Nobel Prize winner in chemistry

83. Todd, Alexander, the Nobel Prize winner in chemistry
84.  Wilkinson, Dzhefri, the Nobel Prize winner in chemistry
85.  Fisher, Hans, the Nobel Prize winner in chemistry

86.  Fisher, Emil, the Nobel Prize winner in chemistry

87.  Fisher, Ernest, the Nobel Prize winner in chemistry

88. Flory John, the Nobel Prize winner in chemistry

89.  Fukui, Keniti, the Nobel Prize winner in chemistry

90. Hassel, Odd, the Nobel Prize winner in chemistry

91. Hauptman, Herbert , the Nobel Prize winner in chemistry
92. Hevesy, George, the Nobel Prize winner in chemistry
93. Herzberg, Gerhard, the Nobel Prize winner on chemistry
94. Herschbach, Dudleyhe Nobel Prize winner in chemistry
95. Hinshelwood, Siril, the Nobel Prize winner in chemistry
96. Hodgkin, Doroti, the Nobel Prize winner in chemistry
97. Haworth, Uolter, the Nobel Prize winner in chemistry
98. Hofman, Roald, the Nobel Prizénner in chemistry

99.  Ziegler, Charles, the Nobel Prize winner in chemistry
100. Staudinger, Herman, the Nobel Prize winner in chemistry
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101. Eigen, Manfred, the Nobel Prize winner in chemistry
102. Eulerhelpin, the Nobel Prize winner in chemystr
103. Urey, Harold, the Nobel Prize winner in chemistry [1] and etc.

From the presented list of achievements of the Nobel winners in chemistry more than 20
persons of the award have received it for synthesis of various chemical compounds. Fol
example, Alder and Dils have opening and development dien synthesis, Vallah Otto has
synthesis of terpens, Grinjar has for opening of reactants possessing unique properties, Brow
has for working out of new methods of synthesis of pine ferasid phluorine @nnections,
Gaber has for synthesis ammonia, Karrer has for studying of vitamins Aailasson for
research isobutiolpluorine and ethilphlourine, Prelog has for studying of wine acid and it
isomers, Fisher Emil has for glucose and purin synthesisn&wob has for synthesis morphine
and papaverin, Fleming (the truth, it has received the Nobel Prize in the field of medicine)has
for penicillin etc. Despite of the universal importance of these discovery and the highest level
of researches which hawsmdoubtedly excellent executed historical role the majority of them
possessed various lacks, and sometimes rather essential. Take at least the same penicillin with
large quantity of collateral negative influences on organisms or the same vitanias{A,C,
etc. which efficiency obviously should be improved, etc.

One of real ways of search of new more effective modern chemical compounds of new
generation (medical preparations, oxidizers, catalysts etc.) is working out of corresponding
nanotechnologiedased on methods of applied quantum chemistry.

As it will not seem to be strange, but regular quantum chemical researches by
semiempirical methods set forth above synthesised by the Nobel winners are almost absent (ar
if it exist the separate calculati® containing a small amount of atoms in connections, for
example [2]).They are absolutely modestly presented they in calculations by method AB
INITIO. Nanotechnologies, these calculations based on base (except works of authatlk [4
practically are nopresent.

In this connection the purpose of the present work is quantum chemical calculations
above the listed chemical compounds and working out of algorithms of nanotechnology searcl
of new more effective medical preparations, oxidizers, catalysts, etc.
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The Quantum chemical calculations of chemical compounds synthesised by Nobel prize
winners.

The purpose of the present chapter is quarghemical calculation of various chemical
compounds synthesised or studied laureates the Nobel Prize witkerpineola, limonen,
menthol (Vallah Otto, 1910), insecticide DDT (diclhodiphenilthreechlordmegtan or a
2,2-encore- (4-chlorofenil) 1,1,1threechloretan) (1948, P.Muller), benzilpenicilin (A.Fleming
1945), cyclogeksan (Hassgl 1969), ammonia ( Gabert.Fréict s,
(Karrer Paul, 1937)$ u A(adenozinthreephosphat) (Mel IK@, 1961), U - glucose (Emil
Fisher, 1902), purin (Fisher Emil, 1902), vitamin C (Hours Uolter, 1937), formaldehyde (Natta
Dzhulio, 1963), papaverin (Robenson Robert, 194-pinena (Fisher Emil, 1902, lisergin acids
(Vudvord R. B, 1965), etc. MethodBAINITIO in basis 6311G ** and MNDO [1] with
geometry optimisation on all parametres standard gradient a method built in in PC GAMESS, in
approach of the isolated molecule in a gas phase and a theoretical estimation of their acid forc
For visual repressation of model of a molecule known program MacMolPIt [3] was used.
Following formulas were applied To estimation of acid force of studied connections:
tc 5=@9.04134.6Gha + (method AB INITIO) andic s=@2.11147.18*qnax ~ (Method MNDO)

[2]( where pKa- a universal indicator of acidity, anchg” * -the maximum positive charge on
atom of hydroge)which used with seccsess, for example w673 .

1. Quantum chemical calculation of the molecule insekticyd DDT
(dychlorfenylthreechlormethylmethan by methal AB INITIO.
(Nobel Award 1948, P.Muller)

Fig 1L Geometrical and electronic structure of the molecule insekticyd DDT
(t o= -7424967 kJ/molg, o= -12755880 kJ/mol& s=@7)
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Table 1
Optimized bond lengths, valence corners and charges on atomswajldwile insekticyd DDT

Bond lengths | R,A | Valence corners Grad Atom Charge
(by Milliken)

4 ( CR) 1.38 C1 0.00
C(2)-u4 ( 3) 1.38 C(3)C(2)C(1) 121 C2 -0.05
(&) 4) 138 C(4)C(3)C(2) 117 C3 -0.10
u ( 4€(p) 1.38 C(5)C(4)C(3) 121 C4 -0.06
C(1)-C(6) 1.37 C(6)C(1)C(5) 29 C5 0.00
u ( -&(7) 1.53 C(7)C(3)C(2) 116 C6 -0.17
C(7)-C(8) 1.56 C(8)C(7)C(3) 116 C7 -0.11
C(7)-C(9) 1.52 C(9)C(7)C(3) 112 Cc8 -0.18
C(9)-C(10) 1.38 C(10)C(9)C(7) 119 C9 -0.08
C(10)}C(11) | 1.38 C(11)C(10)C(9) 121 C10 -0.05
C(11yC(12) | 1.37| C(12)C(11)C(10) 119 Cl11 0.00
C(12)}C(13) | 1.38| C(13)C(12)C(11) 120 C12 -0.17
C(13yC(14) | 1.38| C(14)C(13)C(12) 119 C13 0.00
C(12)CI(15) | 1.74 | Cl(15)C@12)C(11) | 119 Cl4 -0.03
4 ( &N16) | 1.78 Cl(16)C(8)C(7) 109 Cl15 -0.08
C(8)-Cl(17) | 1.78 Cl(27)C(8)C(7) 108 Cl16 0.03
4 ( &N18) | 1.78 Cl(18)C(8)C(7) 114 Cl17 0.02
C(6)-ClI(19) | 1.74 Cl(19)C(6)C(1) 119 Cl18 0.02
g (41X 20| 107 H(20)C(1)C(6) 120 Cl19 -0.08
g (2)X 21| 1.07 H(21)C(2)C(1) 118 H20 0.12
g (H)X 22 107 H(22)C(5)C(6) 120 H21 0.10
v (4)X 23] 107 H(23)C(4)C(5) 117 H22 0.12
g (T )X 24| 108 H(24)C(7)C(8) 101 H23 0.11
w ( 10() 2§ 1.07| H(25)C(10)C(11) | 118 H24 0.17
g ( 1102 4§ 1.07| H(26)C(11)C(12) 120 H25 0.10
u( 4027 1.07| H((27)C(14)C(13) | 118 H26 0.12
g (3} (8 | 1.07| H(28)C(13)C(12) 120 H27 0.11
H28 0.12
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2. Quantum chemical calculation of the molecule benzilpenicilin by method
AB INITIO.
(Nobel Award 194%., A.Fleming)

Fig 2 Geometrical and electronic structure of the molecule benzilpenicilin
(t o= -3728247 kd/molq, e= -9375191 kJ/mole)
pKa=12
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Table2
Optimized bond lengths, valence corners and charges on atoms of the molecule benzilpenicilin

Bond lengths | R,A | Valence corners Grad Atom Charge
(by Milliken)

4 ( CR) 1.38 C1 -0.20
C(2)-d4 ( 3)| 1.38 C(3)C(2)C(1) 120 C2 -0.09
g (&) 4) 1.38 C(4)C(3)C(2) 120 C3 -0.09
4 ( €(p) 1.38 C(5)C(4)C(3) 119 C4 -0.10
C(5)-C(6) 1.51 C(6)C(5)C(4) 120 C5 -0.08
g ( C(7) 1.52 C(7)C(1)C(6) 120 C6 -0.06
C(7)-C(8) 1.36 C(8)C(7)C(1) 113 C7 -0.16
C(8)-N(9) 1.41 N(9)C(8)C(7) 118 Cc8 0.51
N(9)-C(10) 1.55 C(10)C(9)C(8) 128 N9 -0.49
C(10yC(11) | 181 C(11)C(10)C(9) 121 C10 -0.03
C(11)ys(12) | 1.85 S(12)C(11)C(10) 117 Cl11 -0.07
S(12)C(13) | 1.52 C(13)S(12)C(11) 90 S12 0.12
C(13)yC(14) | 1.53 C(14)C(13)S(12) 109 C13 -0.46
C(13)C(15) | 1.57 C(15)C(13)S(12) 109 Cl4 -0.18
#(13)}C(16) | 1.51 C(16)C(13)S(12) 103 C15 -0.16
C(16)}C(17) | 1.44| C(17)C(16)C(13) | 111 C16 0.07
g ( EN(18) 1.3 N(18)C(16)C(13) 107 C17 0.54
C(8)-0(19) 1.3 0O(19)C(8)C(7) 121 N18 -0.41
g ( 2Q(20) | 1.31| O(20)C(17)C(16) 122 019 -0.47
u ( :Q(21) | 2.45| O(21)C(17)C(16) | 114 020 -0.45
N(18)0(22) 1.3 O(22)N(18)C(16) 102 021 -0.38
0O(22yC(23) | 1.07| C(23)O(22)N(18) 24 022 -0.43
g4 (®)X 24| 107 H(24)C(6)C(5) 119 C23 0.53
g (H)X 25| 107 H(25)C(5)C(6) 119 H24 0.12
g (4)X 26| 1.07 H(26)C(4)C(3) 120 H25 0.10
g ()X 27| 1.07 H(27)C(3)C(2) 119 H26 0.10
g (2)X 28| 107 H(28)C(2)C(3) 119 H27 0.10
g (X 29| 1.08 H(29)C(7)C(1) 110 H28 0.09
g (YX 30108 H(30)C(7)H(29) 107 H29 0.12
N9 ( 31| 0.99 H(31)N(9)C(8) 113 H30 0.16
g ( 1032 1.07 H(32)C(10)N(9) 111 H31 0.26
¢ ( 11033 1.07| H(33)C(11)N(18) 115 H32 0.16
o ( 14034 1.08| H(34)C(14)C(13) | 111 H33 0.17
¢ ( 14() 35 1.08| H(35)C(14)H(34) 108 H34 0.11
¢ ( 14() 3 6 1.08| H(36)C(14)H(35) 108 H35 0.13
¢ ( 15037 1.08| H(37)C(15)C(13) 109 H36 0.11
g ( 15038 1.08| H(38)C(15)H(37) 108 H37 0.12
g ( 15039 1.08| H(39)C(15)H(37) 108 H38 0.11
g ( 1604 0 1.08| H(40)C(16)N(18) 108 H39 0.11
O(21n ( 4 1 0.94| H(41HO0(21CAT) 108 H40 0.18
H41 0.28
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3. Quantum chemical calculation of the molecule vitamin A by method MNDO
(Nobel Award Carrer Paul 1937)
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Fig 3. Geometrical and electronic structure of the molecule vitamin A
([ o= -318225 kJ/moleg o= -2408387 kJ/molé s=@5,6)

Table3
Optimized bond lengths, valence corners and charges on atoms of the mataoule A
Bond lengths | R,A | Valence corners Grad Atom Charge
(by Milliken)
C(1)-C(2) 1.53 C(6)C(2)C(2) 113 C(1) -0.04
C(2)-C(3) 1.52 C(5)C(6)C(2) 113 C(1) -0.01
C(3)-C(4) 1.37 C(2yC(1)>C(3) 116 C(3) -0.12
C(4)-C(5) 1.55 C(1)}C(3)}C(4) 123 C(4) -0.04
C(5)-C(6) 1.56 C(3xC(4)C(5) 122 C(5) -0.05
C(6)-C(2) 1.53 C(4)yC(5)C(6) 110 C(6) 0.01
C(7)-C(3) 1.51 C(4)yC(3)>C(7) 123 C(7) 0.08
C(8)-C(4) 1.49 C(3)}C(4)C(8) 121 C(8) -0.05
C(9)-C(5) 1.56 C(4)yC(5)>C(9) 113 C(9) 0.05
C(10)-C(5) 1.56 C(4)C(5)C(10) 108 C(10) 0.05
C(11)C(8) 1.35 C(4)C(8)C(11) 131 C(11) -0.04
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C(12)}C(11)
C(13)}-C(12)
C(14)}C(12)
C(15)}-C(14)
C(16)-C(15)
C(17)-C(16)
C(18)}-C(17)
C(19)}-C(17)
C(20)-C(18)
H(21)}-C(10)
H(22)-C(10)
H(23)-C(10)
H(24)-C(9)
H(25)-C(9)
H(26)-C(9)
H(27)-C(7)
H(28)-C(7)
H(29)-C(7)
H(30)-C(1)
H(31)}-C(1)
H(32)-C(8)
H(33)}-C(11)
H(34)-C(13)
H(35)}-C(13)
H(36)-C(13)
H(37)-C(14)
H(38)-C(15)
H(39)-C(16)
H(40)-C(18)
H(41)}-C(19)
H(42)-C(19)
H(43)}-C(19)
H(44)-C(20)
H(45)-C(20)
H(46)-C(2)
H(47)-C(6)
H(48)-C(2)
H(49)-C(6)
O(50)C(20)
H(51)-0(50)

1.48
1.51
1.36
1.47
1.35
1.48
1.35
1.51
1.51
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.11
1.12
1.12
1.10
1.10
1.11
1.11
1.11
1.10
1.10
1.10
1.10
1.11
1.11
1.11
1.13
1.12
1.11
1.11
1.11
1.11
1.40
0.95

C(8}C(11)C(12)
C(11)C(12)C(13)
C(11)C(12)C(14)
C(12)C(14)C(15)
C(14)C(15)C(16)
C(15}C(16)}C(17)
C(16)C(17)C(18)
C(16)}C(17)}C(19)
C(17)C(18)C(20)
C(5)}-C(10)H(21)
C(5)}-C(10}H(22)
C(5)-C(10)}H(23)
C(5)}C(9)}H(24)
C(5)-C(9)-H(25)
C(5)-C(9)-H(26)
C(3}C(7)}H(27)
C(3)}C(7)-H(28)
C(3)C(7)H(29)
C(2)-C(1)H(30)
C(2)}C(1)}H(31)
C(4)}C()>-H(32)
C(8)}C(11)}H(33)
C(12)C(13)H(34)
C(12)C(13)H(35)
C(12)}C(13)H(36)
C(12)C(14)H(37)
C(14)}C(15)}H(38)
C(15)C(16)H(39)
C(17)-C(18)H(40)
C(17)C(19)H(41)
C(17)C(19)H(42)
C(17)C(19)H(43)
C(18)C(20)H(44)
C(18)C(20)H(45)
C(1)}C(2)-H(46)
C(5)-C(6)-H(47)
C(1)}C(2)-H(48)
C(5)-C(6)-H(49)
C(20}C(50}H(51)

131
117
120
127
127
128
119
115
129
112
112
112
113
112
111
111
113
111
109
108
112
117
112
112
111
119
114
119
119
111
111
112
109
111
110
110
109
109
111

C(12)
C(13)
C(14)
C(15)
C(16)
c(7)
C(18)
C(19)
C(20)
H(21)
H(22)
H(23)
H(24)
H(25)
H(26)
H(27)
H(28)
H(29)
H(30)
H(31)
H(32)
H(33)
H(34)
H(35)
H(36)
H(37)
H(38)
H(39)
H(40)
H(41)
H(42)
H(43)
H(44)
H(45)
H(46)
H(47)
H(48)
H(49)
O(50)
H(51)

-0.09

0.08

-0.03
-0.06
-0.04
-0.07
-0.08

0.07
0.20

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.00
-0.01

0.01
0.01
0.05
0.05
0.00
0.00
0.00
0.05
0.05
0.05
0.05
0.01
0.00
0.00

-0.02
-0.02

0.01
0.00
0.01
0.01

-0.32

0.18
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4. Quantum chemical calculaton of the molecule papaveryndy method MNDO
(Nobel Award Robenson Robert 1947)

Fig 4 Geometrical and electronic structure of the molecule papaveryne
(f o= -418840 kd/mole o= -3033724 kJ/molé s=@9)

Table4
Optimized bondengths, valence corners and charges on atoms of the molecule papaveryne
Bond lengths | R,A | Valence corners Grad Atom Charge
(by Milliken)
C(1)-C(2) 1,39 C(5)-C(6)-C(1) 120 C(2) +0.11
C(2)-C(3) 1,44 C(6)-C(1)-C(2) 119 C(2) -0.07
C(3)-C(4) 1,43 C(1)-C(2)-C(3) 121 C(3) 0.00
C(4)-C(5) 1,44 C(2)-C(3)-C(4) 120 C(4) -0.08
C(5)-C(6) 1,39 C(3)-C(4)-C(5) 118 C(5) -0.03
C(6)C(1) 1,46 C(4)-C(5)-C(6) 122 C(6) +0.08
C(7)C(3) 1,43 C(4)-C(3)-C(7) 118 C(7) -0.10
C(8)-C(7) 1,38 C(3)-C(7)-C(8) 119 C(8) +0.05
N(9)-C(8) 1,37 C(7)}C(8)N(9) 123 N(9) -0.23
N(9)-C(10) | 1,34 C(8)N(9)-C(10) 120 C(10) +0.07
C(10)C(4) 1,46 N(9)-C(10)C(11) 114 C(11) +0.09
C(11)}C(10) | 1,53 | C(10yC(11)C(12) 115 C(12) -0.09
C(12)C(11) | 1,52 | C(17)yC(12)C(13) 118 C(13) -0.04
C(13)C(12) | 1,41 | C(12)C(13)C(14) 122 C(14) -0.07
C(14)C(13) | 1,40 | C(13)C(14)C(15) 120 C(15) +0.09
C(15)yC(14) | 1,42 | C(14)C(15)C(16) 119 C(16) +0.08
C(16)}C(15) | 1,43 | C(15)C(16)C(17) 120 Cc(17) -0.04
C(17yCc(16) | 1,42 C(2)}C(1)0(18) 121 0O(18) -0.29
C(17yC(12) | 1,41 C(1)}0O(18)C(19) 120 C(19) +0.22
O(18)C(1) | 1,37 C(5)-C(6)-0O(20) 121 0O(20) -0.29
C(19)0(18) | 1,40 C(6)}0(20)C(21) 120 C(21) +0.21
O(20)C(6) | 1,37 | C(14)C(15)0(22) 120 0(22) -0.29
C(21)0(20) | 1,40 | C(15)0(22)C(23) 120 C(23) +0.22
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O(22)C(15) | 1,37 | C(15)C(16)0(24) | 120 | O(24) -0.29
C(23)C(22) | 1,40 | C(16)}0(24)C(25) | 120 C(25) +0.21
O(24)C(16) | 1,37 | O(18)}C(19)yH(26) | 107 H(26) +0.02
C(25)0(24) | 1,40 | O(18)}C(19)H(27) | 113 H(27) -0.01
H(26)}C(19) | 1,12| O(18)}C(19)H(28) | 112 H(28) -0.02
HQ27}-C(19) | 1,12| C(1}C(2)-H(29) 121 H(29) +0.07
H(28)}C(19) | 1,12|  C(4)C(5)H(30) 119 H(30) +0.07
H(29)C(2) | 1,09| O(20)C(21}H(31) | 107 H(31) +0.02
H(@B0}C(5) | 1,09| O(20)C(21}H(32) | 113 H(32) -0.01
H@31}C(21) | 1,12| O(20)C(21}H(33) | 112 H(33) -0.02
H@32)-C(21) | 1,12| C(3)}C(7)H(34) 120 H(34) +0.07
H(@33)C(21) | 1,12| C(7)}C(8)H(35) 122 |  H(35) +0.09
H@34)C(7) | 1,09| C(10}C(11}H(36) | 110 H(36) +0.03
H(35}-C(8) | 1,09| C(10)C(11}H(37) | 109 H(37) +0.01
H@36)C(11) | 1,12| C(12)C(13}H(38) | 120 H(38) +0.06
H(37)-C(11) | 1,11| C(13)C(14}H(39) | 119 H(39) +0.07
H(38)}C(13) | 1,09| C(16)}C(17}H(40) | 119 H(40) +0.08
H(39)-C(14) | 1,09| O(22)C(23}H(41) | 112 H(41) -0.02
H(40)-C(17) | 1,09| O(22)C(23}H(42) | 107 H(42) +0.01
H@41)}C(23) | 1,12| O(22)C(23}H(43) | 113 H(43) -0.01
H(42)}-C(23) | 1,12| O(24)C(25)H(44) | 113 H(44) -0.01
H@43)}C(23) | 1,12| O(24)C(25)H(45) | 107 H(45) +0.01
H(44)-C(25) | 1,12| O(24)C(25yH(46) | 112 H(46) -0.02
H(45}C(25) | 1,12

H(46)C(25 | 1,12

The optimised geometrical and electrosituctures, the general energy, electronic
energy and values of acid force of the studied connections, received by method AB INITIO in
basis 6311G ** and MNDO are shown on fig-4and in tab. 1 or for instans,|68-71] For the
purpose of realisation afell-known position of the theory of Butlerova, knowing a substance
structure it is possible to define its properties and on the contrary the presented gquantum
chemical calculations have been executed. However, it should to be an ultimate goal of thes
calculations should be not studying of chemical properties of investigated connections, anc
search of parities of the microparameters received from quantum chemical of calculations of
models received on nanoleveld' *, [ o, Ee;, lengths of communiciamns, valence corners, etc.)
with macroparameters of studied connectidas (Bemperature, pressure, etc.) And working out
on the basis of the correlation parities received thus nanotechnology search of new more
effective catalysts, oxidizers, medical pagations, etc. the Example of such researches with
application of methods of applied quantum chemistry presented in the next chapter are researc
works in the field of polymeric chemistry and physical chemistry of oxidizers of various fuels
which have ledo working out of the first nanotechnology in these areas.

1. Nanotechnology search new more effective fluorrend oxygencontaining oxidizers of
various fuel.
2. Nanotechnology search of new more effective catalysts of kation polymerisations olefins.
It is obvious that similar nanotechnologies can be developed and for other classes of chemice
compounds (catalysts, oxidizers, medical preparations, etc.)
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Algorithms nanotechnology of quantum chemistry.

It is obvious that the applied quantum chemistryhe classical representative of
nanoscience because diapason f r o seardhés. Theo 1
analysis of researches presented in chapter 2 and 3 show that some algorithms c
nanotechnologies developed on the basis of methods of quantum chemistry now are alreac
known.

1. Algorithm of nanotechnology computer search of new more é@feecatalysts of kation
polymerisations of olefins, various polymers used for reception [1]
2. Algorithm of nanotechnology computer search of new more effective fluorinecontaining
oxidizers of various fuels [2].
3. Algorithm nanotechnology of computer sefa new more effective oxygencontaining
oxidizers various fuels.

The first nanotechnology

In chapter 3 it is shownthat for reception of polymers of ethilen, propylene, isobutylene
and others isoolefins rather often apply complex catalysts on the Walsewis's acids and
Brensteda of type RnAI ClI 3AH2O0 (HCI, ROH) ,
ROH) and IsH., and al so t heiSynthesismbfi palymarso nss a
difficult labour-consuming catalysts process. Selection of new rfbeetive and nospolluting
initiators kation polymerisations olefinghe actual problem representing of doubtless scientific
both theoretical and practical interest.

In this connection, working out and the algorithm of description of nanotechnology of
computer search of new more effective initiators of kation polymerisations of olefins through
guantum chemical calculation of models of examinees of catalysts are one from really accessibl
ways of the decision of this class of problems.

Offered algorithm of the first nanotechnology.

1. Preparation of the initial gi v e n-fileefara mi r
quantum chemical calculations in the form of a package of models.

2. Quantum chemical calculation of models of catalysts systems,-a&sds any, for
example, semiempirical method CNDO/2.

3. The Choice from quantum chemical calculation of the maximum charge on atom of
hydrogengkH+max the catalyst.

4. The Estimation of acid force of catalists systems, aacids under the formula (1)

tc s=@3.7-190.3 gH+max (for method CNDO/2),9p- a universal indicator of acidity).

5. The Theoretical estimation of efficiency of examinees of catalysts and a choice of the
bestes® + 1,0 catalyst acttbsv®@, + bu4. Aot atselly
selectivees® + 14.4 complex is not or is the bad
6. Experimental check of complex catalysts on activity, selectivity and ecological
cleanliness.

The block of the algorithm schene of nhanotechnology search of new more effective
catalysts of kation polymerisations olefins, used in Industrial building materials .

Bati file of Quantum chemical calculation Selection of
tested complexes by methodCNDO/2 0

A 4

A 4
Experimental control of [ Theoretical estimation of thq Calculation of
effectivity of catalisator effectivity of catalisator tc & %;?”7" 190,3

q max

A
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Thus, the offered algorithm of technology of computer search of new more effective
catalysts ation of olefinds dzj W dwd#itsadlow polymerisation from huge variety of every
possible complex systems and their combinations to choose quickly enough thefenbistef
for experimental check that in its turn, will open the possibility for synthesis catalysts systems
which can promote reception of polymers with in advance set properties.

The second nanotechnology.

In chapter 2 it is shown that in fluorinecontaigioxidizers of various fuels connections
of type F2, OF2, N2F4, CIO3F, CIF3, CIF5, etc. are traditional

Search of the new more effective oxidizers possessing in the best parametres of burnin
(Jp- a specific impulse, P4specific draught in atmospheif®,- specific draught in vacuum and
some other), more ngpolluting and cheap always the actual problem having doubtless
scientific theoretical and practical interest.

In this connection, working out and the algorithm description of nanotechnology of
computer search of new effective fluorinecontaining oxidizers of various fuels through quantum
chemical calculation of examinees of models of oxidipens from really accessible ways of the
decision of this class of problems.

Algorithm of the second nanoéchnology is the following:

1. Preparation of initial examinees of oxidizers in a-filat for quantum chemical
calculations in the form of a package of models.

2. Quantum chemical calculation of models of any fluorinecontaining oxidizers, and in
particula, for example, semiempirical method CNDO/2.

3. The Choice at the rate of the minimum charge on atom of flubrgmeinF an oxidizer.

4. The Estimation of parametres of burning of models under the formulas received by us:

Jp=Jmax [Aoexp-A1) A [NABRmi n |)
Pl=Pimax [Aocexp-A1l) A | gFmin |) NA2 (2)
Pj=Pjmax [Aoexp{A1) A | gqFmin |) NA2
Particularly for liquid hydrogen and a method of calculation CNDO/2 these dependences have
the following appearance:
Jp=261.3[1.222expA 1) A | gqFmin |) NA2
P1=4122[218exptA1l) A | gqFmin |) NA2 (3)
Pj=478.3[1.347expA1) A | gqFmin |) NA2

5. Comparison of theoretically received parametres of burning of examinees of models of
oxidizers with known and a choice of the best.
6. Experimental check of the best oxidizers clmodeom theoretical calculations on

efficiency both ecological cleanliness and definition of a place of examinees of models among
the known.

The algorithm block diagramme of nanotechnology of computer search of new more
effective fluorinecontaining oxidizes of various fuels

Bat i file Quantum Selection The Estimation Comparation of Experimental
test of » chemical L > quin » of parametres of—| the calculation—> control of
| calculations  of burning by parametars  of effectivity of
complexes the oxidizers formula(2)-(3) burning with tested oxidizers
method CNDO/2 already  wel
known
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The third nanotechnology.

The algorithm 3 of nanotechnology is qualitatively identical to algorithm 2 of
nanotechnology with that only a differertib&at gFmin in family of formulas 1,2 the parametre of
the gOmiAmi ni mum charge on atom of oxygen is us
1 and ¢2.

The algorithm block diagramme of nanotechnology of computer search of new
oxygencontaining oxdizers of various fuels.

Bat-file of Quantum chemicyg _
tested[ -oxidizers calculation of [ -oxidizers 00" Selection »
(method CNDO/2) -
The calculation of Comparation of the Experimental control 0
 parametres of burnin—, | calculation parametal _____ lused [ -oxidizers on
by formula of burning  with effictivity
already weHknown

In this connection, analyzing already known nanotechnologies, it is possible to present
easily enoughthe general algorithm of nanotechnologies which the quantum chemistry basically
can offer.

The general algorithm of nanotechnology of quantum chemistry.

1. Preparation of the given initial models of catalysts, oxidizers, fuels, medical preparations,
phreons, optical glasses , etc. of investigated connections which are well enough studiec
experimentally (for everyondzO dzts Is | ~ dzwitizteechot 33 the sammodels in a batile

for quanturachemical calculations).

2. Quantum chemical calculation of investigation of the same models by any of existing
now a method of quantum chemistry CNDO/2, MNDO, MINDO/3, AM1, AB INITIO in various
bases, etc.

3. The Choice frm the received settlement data of parametre (and it can be, for example the
gkH+maxmaximum charge on atom of hydrogen of the catalyst, the gRnmimum charge on

atom of fluorine of an oxidizer, gkOmaxthe minimum charge on atom of an oxidizer of an
oxidizer, Esv- energy of a certain communication,-dipole moment, etc.

4. The Method of the regressive analysis (it is possible and many factors) to receive
correlation dependences in the form of formulas with it is desirable in high enough factors of
correlation (R> 0,96) between the chosen parametres from quantum chemical calculations o
models and welknown experimental parametres.

5. Under the received formulas theoretically to estimate a place again the examinee of
connection (the catalyst, an oxdr, etc.) among the known ones
6. Theoretically chosen best catalysts to check up on efficiency and ecological cleanliness.

In this connection, offered algorithm of nanotechnologies of computer search of new catalysts,
fluorine (oxygen) of containingoxidizers, medical preparations, again synthesised or
combinations of known models, will allow from huge of variety to choose the most effective
ones
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The block diagramme of the general algorithm of nanotechnology of quantum chemistry

Batfile of the Quantum ~ chemica Selection of theoretica
tested models calculation of [ -oxidizers parametars by correlatin
(catalisator , oxidizer (by method— with experimenta
and eCt.) CNDO/Z,MNDO, MlNDO/S, parametars

AM 1, AB INITIO and ect.)

Calculation bytheoretical _ Experimental  contro
parametars by obtainin—s | COMparation of thg of effectivity of tested

formula  (1),(2) ,(3)anc calculation of models
ect. parametars of burnin

with already wel
known one

Thus, on the basis tifie analysis of algorithms of existing now of nanotechnologies of
guantum chemistry, and in particular, algorithm nanotechnology search of new more effective
catalysts kation polymerisations of olefins, polymers applied to reception widely and
nanotechnalgy search of new more effective fluorine (oxygen) containing oxidizers of various
fuels is offered for the first time the general algorithm of nanotechnology which ultimate goal is
search of new more effective catalysts, oxidizers fluorine (oxygen, eitjagpntaining, medical
preparations (penitsilin, aspirin, etc.), etc. with probably in advance set properties on powerful
multiprocessor computer facilities (especially it concerns algorithms with use for calculations of
methods AB INITIO).
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Algorithms nanotechnology of quantum chemistry of homogenes and heterogeneous
molecular systems.

All foregoing nanotechnologies offered are developed for the homogeneous molecular
systems. At the heart of these nanotechnologies lie functional (or correlation) dependence
received by methods of regressive as@lybetween quantum chemical parametres (and in
particular, g_nl1”max the maximum charge on atom of hydrogen of the complex catalyst or
gFmin (gOmin)i the minimum charge on atom of fluorine (or oxygen) received at the rate of
corresponding models and maparameters of the same models in the same numbers (and in
particular,tc s 2] i burning parametres Jci a specific impulsef 1 i specific draught in
atmospherq, j 7 specific draught in vacuum [2] and other) catalysts or oxidizers. For example:

tc s ©43.71 190.3 ¢ * ™ (for method CNDO/2) [1] or
J=Jnax[Aoexp (A 1) "A| )| qNA?2
Pi=Pimax[Aoexp (A1) FM™A| )| gNA2 [ 2]
P=Pmax[Aoexp (A 1) Al )| gN A2
It is obvious that similar functional (or correlation dependences) it is possitdedive
easily and for heterogeneous molecular systems. It is natural that heterogeneous models whic
usually join additional interactions (both fields of Modelunga, and Van Der Valsovsky forces,
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etc.) More difficult, but as a result we receive the sanaggds (naturally, taking into account
these additional interactions) or modified under the influence of these forces. Well known
schools of academicians of KazanskovoV.B. (Moscow), Minsker K.S. (Ufa), etc. which have a
wide experience of calculation of lkebgeneous models, give the chance to hope that similar
dependences for the same heterogeneous systems will be received. There is a hope and
workings out of similar nanotechnology for models of quantum chemistry of a firm body, and in
particular, clastemodels (the school of academician Litinskygo A.O., Volgograd) that in its
turn, will allow to leave on qualitatively new level of the decision of practical problems for
models in a firm phase (for example, various marks of optical glasses, cementirfgad ki
particular), concrete, etc.)

In this connection, analyzing already known nanotechnologies, developed on the basis
of methods of quantum chemistry of homogeneous molecular models it is possible to extenc
easily the general algorithm of nanoteclugiés which the quantum chemistry and on
heterogeneous systems, and finally and on claster ones basically can offer models.

The general algorithm of nanotechnology of quantum chemistry homogeneous and
heterogeneous molecular systems.

1. Preparation of thgiven initial models of catalysts, oxidizers, fuels, medical preparations,
freons, various marks of optical glasses, cement, klinkers, etc. (homogeneous, heterogeneol
claster ones) investigated connections which are well enough studied experimentally (fo
everyone nanotechnologies not <33 same models in dildbator quantumchemical
calculations).

2. Quantum chemical calculation of some investigated same (homogeneous, heterogeneou
claster ones) models any of any existing a classical method of quahtmristry CNDO/2,
MNDO, MINDO/3, AM1, AB INITIO various bases, etc. _ _

3. A choice from received settlement of quantum chemical paramettés"t§ g™, ™" Eq

I energy of communications, Ddipole moment, etc.) which correlate with macroparameters of
studied connectionss(i temperaturej T pressure, M speed, ¢ Pi, B, etc.)

4. A method of regressive analysis (it is possible also multifactorial onesydive correlation

(or functional) in an analytical kind with it is desirable for dependence in high factors of
correlation (R> 0,96, Ri correlation factor) between the chosen parametres from
quantumchemical calculations of models and sdkatbwn experimetal parametres.

5. Under the received formulas it is theoretically to estimated a place again examinees o
connections among the known.

6. Theoretically chosen best connections for checking up on efficiency and ecological cleanlines:
experimentally.

In this connection, offered algorithm of nanotechnologies computer search of new
catalysts, fluorine (oxygen) of containing oxidizers, medical preparations, optical glasses,
cement, Klinkers, etc. (homogeneous, heterogeneous or claster molecular systems), aga
synthesised or known combinations, will allow to choose the most effective from their huge
variety.

Thus, on the basis of the analysis of already existing algorithms of nanotechnologies for
the first time it is offereddzO dzts Is | ~ dasektis i@antum chestry of homogeneous
systems the general algorithm of quantum chemistry and on heterogeneous ones, and finally ar
on claster models.

Conclusion.

Thus, the cumulative analysis of researches existing now in the field of applied quantum
chemistry shows thabdnly authors of the present monography can offer the whole family of
nanotechnologies (taking into account use of various methods of quantum chemical calculations
in the field of polymeric chemistry and oxidizers of various fuels.

It is obvious that simédr nanotechnologies can be developed and for other classes of
chemical compounds (catalysts, oxidizers, medical preparations, etc.) and including, synthesise
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by Nobel prize winners pinitsilin, vitamins A,;, C,[ and etc. to similar algorithms offered in
chapters 4 and 5.

Level of everyone of such nanotechnologies rather also is rather high and at least
corresponds to the thesis for a doctor's degree.

In this connection, authors of the present monography make bold to pretenal on a rank
of directors of prblems of the future 1000 and 1000 theses for a doctor's degree in the field of
applied quantum chemistry in which algorithms future of nanotechnologies search of new more
effective catalysts, oxidizers, medical preparations of new generation will be pkelo

Offered nanotechnologies of millions operations a second will be calculated on
powerful multiprocessor complexes with speeds and, in particular, it concerns multinuclear
molecular systems with which such industrially important products as concrete, cespéngs
glasses, etc. are., that is moddkts H j veitdef difficult steriometrical structure., for which
calculation method AB INITIO, as one of the best methods in the world is used now.

Finally, developed nanotechnologies (and it, as a rule posaet resources saving
technologies) and a used method of correlation functions which serves now while as the uniqu
classical theoretical tool of researches both for naaral for piko- both for femto- and for atto
- technologies and for level of technologsthe theory of associations (at presence, naturally,
mats apparatures on nanolevel for the technologies set forth above) have Shredingera similar
the equation already today not only purely theoretical general scientific value, but also finds
applicatbon in practice which conducts to obvious economic begfjt]
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LIss dzOf tcOQo dzj dzdd HBMIsdedzd edfy Myl d3d dzlsdetsf Zyyt
Jhj 4036tHOR fsh dzsets 98¢0 Itdyjdncddl ¢. 1.

Kjdz s H @GRdetsds ' weo dzw j Isfpw tcOL OB BISEC O fn s
cdf MsMisH j toy O jictsh W tsls < f MO , OCIsdo dzts 2 a3d dzj s O dz
f Stels dzOdzH yJ d3d dzls ©.

) nfSHJ i sdzlz y 4 dzq v WismW st dats 2 Cdmdztsis
HJGdHtOdsdkz M smtsekz ¢ taf YsfO'dzdzd e Wztg ts dgof to tfrplzCidzdd!
mMdz WOO ¢€Odzr ygw sB &zOH O Is  dzj ssdz ¢t it |
~dBJUIMEdB MsMisOestsd. [ dzd MtsHjtey Ol MssMON HJ ¢
dzj e OL dzsy doh jctsiw Of Ol dls O, Mtsd H ddzj dadp'tlzts s j W ¢
Cte] d3dzj WIststed Mists?2 CdMmdzslsr, otHBOMse sted dir = Wk
mMsmMisswh d2 dguL 34 dz€ d n d tcOL dzd ydzr n i s tcOL
Wddzt stelzj dgsmils ¥ d, Mdzj HBs9 Olsj dz! dats, MmtsH jtey dls E
( dzj t5ls dyf tistasdd)))s.[3]

mdadduyjmMSd2 MtsmisOes WsmMWsecdf MO
CaO SO P205 SiO; FeOs F
27,331,02 [54,1565,40 [0,981,19 0,550,68 | 0,350,44 0,181,7

Gy dZeMms! fd®Bdu) MG MBMsOs ® d dzOdzd
C sdzd yj #Bl0e%, 2dZj ¢ Olsd o dzgs M O Lo ds@sidshig O  die@s Ma! s I Y d
BimOddUiMSdE ROEOSkjtdfisdC CtRftLdsts &O | a

VMistcOdzd Is! HOdzdzr | dzgj HEMIsOISS d sy dets fMmdzi HEz

9C0O WMWY sSedy MO oBHE2;
9C0O o MbyjkOoddd f dzj2lOddL Oydj 2

td3d ud ME st tOL dzsy § ded W §ted dzd Mg 2 ;
dedj dzj 2teOdzdL s hdn, d&ddej eOdzdL 26 h g
jtejH BBYydetsd d ftsMmdzj dzj ¢ts.

ltcjHMIsOodzj dzdz" | MY s’ BEZOHOsIs COC f d
fOteOd3j steOdB3d. [ 4]

l COyifmsej o¢dptcdr jBofosastsHT B Misstetsy H j dad 2
fod yddzts?2 or Bstc® HOdzdzr » ftstesH © odHJ WhkdC ydt
dzd n OHMBteB Yyd sdzdzOkd OB 9 wztf @ tz' ddzj w sy dz
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MMy jdL dd;
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Csdif sL dydw cAl+dfre BBBEOHOjI Blsdadydlsj d' dz
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: 1 M1 HM~90OIsr 9d sHE MY OSRLL S 1 O) s 5 4-I¥
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AL+0f 1 * |37 |72 |dzGNO; -2 8 55 1,3 |5 7,2 0,65
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WsmMW¥sedyfmj. 1 sdizyj dd j Qtsd3l]’t5|_quo[q’ d 1£AY] dz
mMrdr Mlstetsdlsjdzt dgr » M3 MW r d dedL S sBEOtetsydz" = B

1 dB dzd 56 tc O Wigtfudj i <d 2

1. ¢dzlsr Sdm [ . 1. t OLadisdyJ sjtstejlsdyd MSdn s
or MsC ¢ Oy Mise j dadz" =, L Csdsd3dyd MSdrn d 1 Ctdz
[.1]. o¢dzsr €dfy, [.]. MOdzd zdzddz. s1 dvUL: sSOL Oz
2. 4OCGHOEZAEZJd 1. 1. riMsCsftosydzByY Y& hty p Bk ts
¢ OdzH kjod. dOEC: 05.23.05. sO0OLOd 2010.
3.1 sdw S s, ). dlstczC skztcstsBtcOL S0 Odzd j d fmets2Mm
fsdzd W 2dz2C yd sdzOdz! dztsegts HJ2fMlsadw. r dm z0 Mt
4 OQtcOlsseo, 1999. 124f.
4. rosteC ddz fulsesdlsj dz dzr J BRBOIs j tocd Odzr gL tsds A S H
MftcOosydetsy G sMmMsedd/ [ . RILT Tipldseol dddz, / 1.7 [3n6] Sdapp Cisf
T(awlstetsdIsj dz Mlse 5) .

usfteslsdodj dzdj CoBfsLdydsdeses Mmddads Ol dols:
BOlj OO BdEEREEELHGHS S 2

RO jdgCt5 5. 4 . ,ulslt@mndet®e G .RI..[,. ,R9 ON j dzl 5
OOl MSd?2 EfkzH Oteflise j dzdas 2u Bt Qlszgayj M Al 2

b dzdzsls Oy dw

I fkOl!j t©OMMdkOieds OjlsmY ©yj kSO 8dsi
BOls j 6 d Odzts o 740 sfdse j fd gzd & O ls dz@tste df j oo tact{tis 1
B dzj tOdz! dz@ &3 HEsB OO C OB dzO tsfMdese j d3 Misdetse s

sdzs uj o' j Sifddidfos:dyd tsdade’ 1] f ddsls]j erifine, § ©)s  dzO |
BdGCtstotetsL dw .

Abstract

The article considers the estimation of biological resistamopepties of composite
materials based on sodium silicate binder, a modified mineral supplements on the basis of loce
natural and manmade materials.

1 dfmlss?2 C sfyls IsjfdzsdL sdzv yd sdzede' = dBOIsj ted Od
otLHj2Mlsad® ctodmtEis®ddr B Istg wgftd ¢ @dzed L dstso  dz®@ d -~
9tSLHj2MIse ¢ BdCtoststee Odzd L d3s 9 Bsclzls ftsHo J I
dzj st Odzd i MSdd R, cOmMYf sdztsy J dede” § o dzj § st
MtejH, Yt ftojHmMsOodvjls Mjt! jLdkt fOMmMdsmis: .

1 d sdzthipCady j OC Isd o dzr | fMtej H T Bsebkzls BECOLT 80O
fteOCIsdyd MSd dO oM Mbstetsdlsj dz' dgr § @O tcd Odz' ,
Mddzd € OlsdzOIsted j o se s MoawrL ks h jes [ 1; 2] . [ MBsB

COLkh Os Isfyw 20 fwjRfeffasioB2 idkdfuk®§d f§osdL

Clstster 7 WodW jlsfV &Oddud] BGEOls2 §dlkOlj d dat

| d&Omlsswh jj otjd ddj¥lshY HOdd j, C(Shktt

EyOmisdj, dets d §jtotmisjfj dedziet  Btedy - B S5 jsighC

] fefmdjndjj otjdv MlsOdsswishy OCkEzOd dz c
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5EOtso 0O, ¢.1. 1 jMmjdssd, o¢.06. 4 Jt0fnddinkis?,,
[ stesL 50O, ¢. ¢. 1®ﬁszCIS [ .1, wodHjtemC 1
I HABOAZO, t . 1 dzOIlsded ¢ O, 1. Odzso 82, L. Cor €
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)4 ddwa, GHJ o tsL d3ts ) dz' ftesyd MM’ Bdts
dz ded Is§ dz! dzr = Sl dzj ¢ Mdz" = ddisdzP miso @ dzd 2¢ St
seduiMSdid Mg HOB] .
getespddztsedyj MSOw CtetetsL d¥ disy jls dqHlisd

A djfsmiojHumlseo jdedz' &3 otsLHj2Mlsadjds ftetsHikzCIs
MistetsdIsj dz' dzr § SCtdzmistelzC ydd;

A BsBtcOLB9 Oded j &5 tstec Odzd yj MBEEEZ Is §f toHsjHAz§ dsaste g
HifscdzwtcdL Ostster ddzd S OlsOdzdL Olstster C stototsL d tsdzde

A CosttesLddzde j t6j OCydd MlsOdesoawilsmw SIsH j
BOCIsjted?2.

]l CotesLdtsdzde” = ftetsyj MMOR dsekzls EZyoOfmlse ¢
hdiesC Bz StkdksactsHBls 3w zIs BT Is! BOCIsjtedd,
Cdmdazslsr, sSCdMmMdzwve hdj BilsOd, JjdziLtsBOSI]jtedd,
Mz yOj o ts dzd mMfsmMtseMmMlse zt Is ML H Odzd & Octcj M
CtetesL disdzadz” | Htetsyj M € & OB dSEgeds dP C sl detsy | dad
BOSCIjtedd, tCdmdvehdj dzj stecOdzdujmMCdi MmtsjHJdz

l sted Mistsmlis d B3d ¢ tetsL t5dzOdz! dats § L Ofd dzj dz
CeBf sLdydsdedzse s RO jted OdzO dzO0 tshdetsa j Y JHE S
cOL tlzh jdzd¥ ¢ shglh ds@issasdz®8IsO ¢ Odzr ydw. ,[fmSBJd
Ol tcsBdgr | Isdtsdeser j BOCIjtedd, 1 CLBILjtedizdyds
ftod HsMiskzY j Mo 5B GGH d&ZBGE S CdMmdzstetsH O [ 3, 4]
(iYL dlstse tetOddyj dets DY of decftftctisdzsifls © j ff tdfflas
¢ dzts dzdz" C OCldodzsdzte OHMBteBdiotso Odzgd® OlsdEasmW §
BIStetststce Odzed L d3ts o . st sL dlIsr 20 sMmdsej Mmddd¢
Bdtsmists?2 Ctsfls oL Bsy des § sdzzyd Is fzls jodz j 4O
fd&sd Md .

[ dese tsdzj Isdzd j§ dMmmdzj His9 Odad W [ 1, 2, 3] 9
CsRRf sLdyddeder = fMlstetsdIlsj dzr dgf 7 BOIjtedOdzse Mo d
BdesetstsBteOL VW RISt dyuj Medr teeOdzadL d3tse  dz
ftesd3” h dzj dedg'lsfs s ddfls § dz' dz" § BOIs j ted Odz' gL Hj dzd W
3d yJ dzd O dz¢ dA&sgergitusndfer  Penicilium chrysogenum R MatsHY L L 1Is
Br z0 ftwtsojHjdO tyj dz¢ O BdtsMmists?2 € sMmisd Csif ts
MowL ks h jets o8 EmMdzceodwd[HdstL wicYBlisadw H Odzdz -

J H O dadats 2 tcOB tsls § ) COyj Mmlsoe j ZzOf tsdzdzd Is j «
cOMMdizOIsted 8 Odzd M : f Jotsdzd L dzOW fn O ) O-n O 3BCRdzO € e
Mstsisdatsh j dzd d S tsd3f tsdzj dzlisoey © &/ 2()1;/ 2 p W PV 56 d i dz
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