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SECTION 1.
SUGGESTIONS FOR IMPROVING THE QUALITY OF
LIVING ENVIRONMENT IN THE CENTER-HALL
BETANIUM IN MALATSKI

Introduction

The European Development Strategy until 2020 ensures a
reduction of energy efficiency by 20%, a decrease by 20% of
greenhouse gases in the atmosphere (from the 1990 level) and the
achievement of a 20% coverage of energy consumption in Europe by
using renewable energy sources.

According to the European directive of energy efficiency of
buildings, all new residential buildings from December 31, 2020 must
meet the standard of a building with zero energy consumption or be
“positive”, all existing buildings must be thermally modernized to
meet modern requirements.

The project “Suggestions for improving the quality of living
environment at the Bethany Center-Shelter in Malatskiy” aims to
solve technical and social problems of staying at the Center by taking
measures of improving the energy efficiency of the Center’s building,
constructing a greenhouse, redesigning it and reassigning its premises
to improve the comfort of the indoor environment as well as

landscaping and greening its adjacent territories.

Keywords: energy efficiency, thermomodernization of
buildings, greenhouse, solar heat gain, heat loss.



1.1. Complex centers of social services

Centers of social help for families and children are social service
institutions directed to assist families, children and individuals who
find themselves in difficult life situations, namely assistance in
realization of legal rights and interests, social support providing
social, domestic, medical, psychological, legal and other assistance.

The main task of such centers is to conduct social, health,
educational, preventive and other measures aimed at social, domestic,
psychological, legal support and services for various groups of the
population who need it.

1.1.1. Care centers for single mothers. Ukrainian experience

Ukrainian experience in creating such social assistance centers
is solved as follows.

Social Support Centers are created in Ukraine to solve problems
of helping citizens who find themselves in a difficult life situation.
First of all, such centers are aimed to help single mothers to prevent
early failures from newborn babies. This partially helps to solve the
problem of orphanhood in Ukraine.

The Mother and Child Social Center in Ukraine is an institution
for the temporary residence of women in the seventh-ninth month of
pregnancy and mothers with children under the age of 18 months who
are in difficult life situation that interfere to perform a maternal
responsibilities.

The center is created by local executive authority or local
government. The maintenance of the center is carried out at the









1.2.  Suggestions for improving the quality of the environment
in the Bethany Center-Shelter in the Malacky town

To solve technical, social problems, as well as increase the
comfort of staying at the Center, it is necessary to work out a set of
tasks.

Namely, to carry out a number of activities aimed at improving
the energy efficiency of the building, by warming the external
enclosing structures and constructing a greenhouse combined with the
Center's building; internal redevelopment or changing the purpose of
existing premises for the medical service center organization;
improvement of the adjacent territory, by creating recreational areas
for children and adults, as well as additional landscaping.

The construction of a greenhouse combined with the building of
the Center partially allows to solve the issues of psychological
rehabilitation and leisure activities for the residents of the center by
growing, taking care and contemplating various plants. Also this
decision will have an economic effect, since residents of the center
will be able to receive a variety of additional plant products in the
form of fresh vegetables and greens.

1.2.1. Plant growing is a psychological therapy

Growing plants is more than a way to make a home more
attractive. A recent study by the Department of Public Health at
Harvard University, together with Brigham and Women Hospital, has
shown that people who live in areas with many trees have better
physical and mental health and low levels of depression.



Professor Tim Lang from the Center for Food Policy at the City
University of London (City University London) speaks of the widely
recognized fact that regular contact with plants, animals and the
natural environment can improve a person’s physical and mental well-
being. When we grow plants and flowers, we interact with the natural
world, which provides protection from the modern life stresses [1].

For a large number of people in our society - children and adults
who live with physical or mental health problems, gardening and
growing plants in the community can help to relieve the symptoms of
serious diseases, prevent the development of some painful conditions
and improve their well-being in long term.

London therapists even prescribe patients time to grow plants.
Therapy is conducted on the territory of the Lambeth Hospital food
cooperative, where the researches of farming benefits for person’s
physical and mental state, while growing food, are held.

This cooperative was established in 2013 at Brockwell Park
Surgery Hospital in South London, but today it has branches at other
hospitals in different parts of the city, where unused space is turned
into garden beds for patients who cultivate fruits and vegetables.

The soil has a beneficial effect on the brain. This effect is
similar to the effect of antidepressants that improve mood.
Researchers at the University of Bristol and University College
London have found out that, under the influence of “friendly” soil
bacteria, there is a change in human behavior, just like when an
antidepressant is received. Treatment with the bacteria
Mycobacterium vaccae activates a group of neurons that produce
serotonin in the brain that affects mood. People who grow plants
inhale these bacteria and are in constant contact with them [1].
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Heat losses through the enclosing structures of the Bethany Center building

Table 1
o Monthly heat loss, kWh
S Z 5
= .z =9
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Walling | 4693 | 1,78 21 9260,4 | 11547 | 14232 | 15165 | 13080 | 12244 | 9383 84911,4
Windows | 62,08 | 2 21 1376,4 | 1716 2115 2254 1944 1820 1394 12620,5
Roof 4944 |06 21 3288.4 | 4101 5054 5385 4645 4348 3332 30152,6
Floors 4944 027 21 14798 | 1845 2274 | 2423 2090 1956 1499 13568,7

Total heat loss for the heating period,

kWh

141253,2




The calculation results showed that the greatest heat losses occur
through the external walls of the building - 60%, the smallest through
windows and floors. This can be explained by the fact that most of the
windows of the Center have already been replaced by more modern
ones, which, comparing to the old windows with metal frames, have a
lower coefficient of thermal conductivity.

But in general, the calculation results showed that heat loss in
the building is significant 141253,2 kWeh = 508.5 GJ during the
heating period. The specific heat losses of the building are calculated
as 285.7 kWh / m2. This suggests that the building corresponds to the
lowest energy efficiency class F.To increase the building energy
efficiency class, reduce heat loss through the building envelope, and at
the same time improve the quality of staying inside the building, it is
necessary to take measures for the thermal insulation protection of the
external building envelope.

1.2.4. Improving the heat-shielding properties of building
envelopes

Improving the heat-shielding properties of wall enclosing
structures is to increase their resistance to heat transfer and is achieved
by insulating them with thermal insulation materials. The heat-
insulating layer is protected from external influences by a decorative
protective layer that can preserve and improve the architectural and
artistic appearance of the structure. Thermal insulation must comply
with fire safety and thermal conductivity of supporting enclosing

structures.
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Exterior walls.

For the external walls heat insulation of the Center, ventilated
front systems were selected using basalt wool slabs as a heat
insulation layer.

Basalt wool has a number of significant advantages compared
with other heat-insulating materials: high heat and sound insulation
qualities due to the low thermal conductivity of the material 0.035 -
0.041 W / m « K, durability, water resistance, environmental
friendliness and fire resistance.

Windows and doors

Windows are the weakest, in thermal terms, places in the house,
through which a lot of heat is lost, and if the windows are not of high
quality, the losses will grow even more. To reduce heat loss through
translucent openings and doors, it is necessary to provide their
replacement with modern energy-efficient structures.

Flat roof

The main feature of the design is strict requirements for all
elements, since different loads will act on the heat-insulating layer:
wind, snow, maintenance, installation, etc. The heat insulation layer
must have satisfactory physical and mechanical characteristics,
because it is impossible to exclude the possibility of moisture ingress
into the coating completely. Therefore, it must be water-repellent. For
warming the roof of the Bethany Center, as a heat insulating layer it is
proposed to use mineral wool on a basalt basis of high density 100 -
180 kg / m®.

Floors

Materials used for floor insulation are exposed to increased
loads. Therefore, among the requirements for them, in addition to

thermal conductivity, high compressive strength and a low degree of
19
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Heat loss through enclosing structures with thermal insulation

Table 3
R Monthly heat loss, kWh
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Total heat loss for the heating period, 30472.8
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Thermal performance before and after the insulation of the casing of the Bethany Center building

Table 4
Building The heat transmission Heat losses The heat transmission Heat losses Annual Annual
element cocfficient before before cocfficient after after insulation, saving, saving,
insulation, U, W/m’K insulation, insulation, U, W/m’K Gl/year Gl/year %
Gl/year
Walling 1,78 305,7 0,21 36.1 269.6 88%
Windows 2 45.4 0,94 21,3 24,1 45%
Roof 0.6 108.6 0,134 242 84.4 78%
Floors 0,27 49,9 0,155 28.0 21,9 44%
Common - 509.6 - 109,6 400 78%
values






















1.2.6. Architectural design solutions for greenhouses

In addition to functional and physical factors, architectural and
construction solutions of greenhouses largely depend on the type of
building, for example, on its size, number of floors, etc. The choice of
an effective solution is also significantly influenced by the
peculiarities and nature of the environment - the shape and terrain of
the area, surrounding buildings, and shading. In small one-and two-
storey individual buildings there are various options for the layout of
greenhouses. Such greenhouses give the building an individual
character, but in their design they must be subordinated to the main
architectural solution of the building. A greenhouse should become
not a random extension, but a harmonious part of the building.
Architecturally, a greenhouse is a natural continuation of the building
shape, and is built regarding to building materials and the color shades
of the building.

Due to the presence of a transparent fence in the greenhouse, it
is possible to accumulate most of the incoming energy of solar
radiation. Therefore, the greenhouse must be placed on the sunny side
of the house, where insolation is provided mainly from February to
November. The greenhouse functions as a solar energy storage device
and contributes to the heating of the building due to the supply of free
solar heat and the reduction of heat losses. On a sunny day, when the
building quickly overheats, the greenhouse eftectively functions as a
building cooler.

In addition to the vents, in the upper part of the greenhouse,
vents can be placed to connect with the cool side of the house
(northwest - north - northeast), in this case air flows can be created, in

which the heated air pulls out the cooler air.
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(heat transfer coefficient - 2.05 W / m? * K); resistance to weathering,
etc. The plasticity of polycarbonate allows forming honeycomb sheets
of various configurations (zigzag and wavy), as well as profiled
sheets.

To make a greenhouse frame apply materials such as wood or
light-weight thin-walled steel structures (LSTC) are used. The
advantages of LSTC are environmental friendliness, ease, speed and
ease of installation, wide possibilities for architectural solutions,
durability, low cost..

Taking into account the diversity of profiles, installation
technologies in conjunction with various materials and construction
techniques, light steel structures are used in various fields. This truly
revolutionary technology allows you quickly and efficiently to put up
buildings for a wide variety of purposes: residential buildings and
cottages up to 3 floors high, cultivation and livestock buildings, as
well as high-rise buildings using metal frame as the building envelope.

1.2.7. Constructing a greenhouse in Bethany Center.

Architectural planning solution for the greenhouse construction
in Bethany Center consists of two options.

The first option is to build a greenhouse (Fig. 16), adjacent to
the building center from the southern and eastern sides (as the most
favorable for the orientation of the greenhouse). The width of the
greenhouse is taken on the basis of the presence of the adjacent area
around the center building, and is 5 m. The length of the attached
greenhouse 1s taken according to the length of the building. The height
of the greenhouse complex is 4.5 m - for the entire height of the

building. Part of the enclosing structures of the Center’s building,
33



























According to the results of the calculations, it was found that in
both cases the annual heat gains significantly exceed the annual heat
loss of the building. But at the same time, due to the climatic
conditions, heat gains are unevenly distributed throughout the year.
The greatest value of heat gains is observed in the summer period,
while in the winter period, in the coldest winter months (November,
December, January, Ferval), the amount of heat loss exceeds the
amount of heat gains.

It should also be noted that in the autumn-spring transitional
period, even though the heat input is higher than the heat loss, the
outdoor air temperature can have large fluctuations, especially in the
dark.

Therefore, we can conclude that for the operation of the
greenhouse all year round, it is necessary to provide additional sources
of heating during the coldest period or means of external protection of
translucent structures from overcooling (external louvers). Additional
sources of heating can be heat accumulators: daily allowances for the
autumn-spring transitional periods, and seasonal for the coldest winter

months.

1.2.9. Heat accumulators in the greenhouse

As heat accumulators in a greenhouse, there may be both
elements of its structure (floor, walls, soil), as well as individual
objects installed in it (containers with water, stones) laid close to the
wall or free-standing.

Water heat accumulators. As water heataccumulators, you can

use various containers, such as vessels from under the paint and

barrels of metal or plastic. It is desirable to cover the surface of the
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vessels with dark paint so that it absorbs well the thermal energy of
the sun. In the greenhouse, they should be placed so that they fall the
sun's rays.

A mandatory condition for the water placement heat
accumulators is their tightness to prevent evaporation of moisture. The
main feature of water heat accumulators is that in large tanks with
water, heat is stored longer, but it is transferred more slowly to the
lower layers of water. Small tanks react quickly to changes in
temperature, thus avoiding overheating, but they too quickly transfer
the accumulated heat to the greenhouse’s air, especially on cold
nights.

Therefore, the optimal volume of water storage tank capacity
of 10-20 liters. Soil as a battery of thermal energy. The use of soil
(Fig. 20) is one of the cheapest and most affordable ways to heat a
greenhouse, but it is ineffective and in many respects inferior to water
heat accumulators. The fact is that the soil has a relatively low heat
storage capacity; therefore, it is advisable to use special mechanical
devices, such as fans, to heat it.

Stone and brick heat accumulators. Natural stone has the
highest heat storage capacity. Getting on the dark stone surface of the
floor, the sun's rays heat it. Due to thermal radiation and convection,
part of the heat energy from the floor is transferred to the air, and it
heats up.

Another part of the heat energy is accumulated by the floor
material, and at night, when it becomes cooler, this heat is also
radiated into the surrounding air (Fig. 21).
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1.2.10. Calculation of the daily heat accumulator for the attached
and built-up greenhouses of Bethany Center

As part of the project, a calculation of the required volume of
accumulating mass for the attached and built-in greenhouse of
Bethany Center was made.After analyzing the ratio of heat loss values
and heat gains in greenhouse variants, it can be concluded that the use
of a daily heat accumulator will suffice for the greenhouse to be used
for additional heating of the greenhouse for the autumn and spring
months. As a daily heat accumulator, we take 20 liter sealed containers
filled with water, because water has the highest specific heat capacity
of 4.2 kJ / (kg K). For the calculation we accept the initial temperature
of the water in the batteries 15 © C. Water heating temperature - 35 °
C. We accept to calculate that 3/4 of heat loss will be covered with
daily heat gains.

_ 0
m_c-At (1)

where Q - the amount of heat; c- specific heat capacity of water, At -
the initial and final temperature of water heating.he calculation results
are summarized in table 11.

Daily heat accumulator for greenhouses Bethany Center

Table 12
Attached greenhouse Built-up greenhouse

October | March April October | March April
Number of daily
heat losses, kWh 254 378 272 402 597 430
Number of daily
heat gains, KWh 528 629 871 802 1032 1512
Number of heat 2160 3222 2331 3429 5108 3668
storage mass, 1/
pe 108 161 116 171 255 183
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Technical and energy characteristics of options.

Table 13
Bethany Center - Shelter in the Heat input
Heat losses
Malatsky town to the
of the Center g
Total building | Ouilding of
Activities to improve the ;s the Center
area, . during the
2 quality of stay heating for the
: heating
period, period
kW - h W - h
The actual state of the Bethany 494 4 - 141253,2 7025,7
Center building
Center building with thermal 494,4 | Improving the heat-shielding 30472,8 7025,7

insulation of external enclosing
structures

properties of the building
envelope by insulating the
enclosing structures;
Redevelopment and
reassignment of premises -
device medical cabinet and
psychologist;

Improvement and gardening
of the territory, device of
children's game and sports










1.3. Conclusions

In the process of implementing the project to improve the
quality of the conditions of staying at the Bethany Shelter Center in
Malacky, a number of activities were proposed to solve various
problems:

- technical, related to improving the comfort of staying at the

shelter center;

- social and household - aimed at organizing leisure
activities of residents of the center and obtaining additional
high-quality food,;

- psychological - the possibility of psychological
rehabilitation by uniting with nature and the environment;

- medical - the opportunity to receive quality medical care or
advice.

Carrying out technical measures to improve the quality of the
stay, aimed at improving the energy efficiency of the building, by
insulating the outer walling will provide an opportunity to
significantly reduce heat loss in the cold period of the year, which in
turn will save on utility bills.

The redevelopment and reassignment of the premises will also
have a beneficial effect on the quality of life in the shelter center,
since the availability of inpatient medical care will improve the health
of Bethany residents through early diagnosis and prevention.

The construction of the greenhouse combined with the building
of the Center has a multi-faceted value to improve the comfort and
quality of stay in the Center. The design of the greenhouse can serve
as an additional heating source during the cold period, and solar

energy stored in the greenhouse can be used as an additional source of
51



heat for the building. Also, the greenhouse design serves as a
transitional thermal zone between the outer and inner space.

On the social and domestic side, building a greenhouse and
growing plant products in it will diversify the daily ration of Bethany
residents with high-quality and healthy food, save money for buying
food, and possibly give additional income from selling surplus
products.

Another positive aspect of the construction of the greenhouse
can be considered the organization of leisure activities of the residents
of Bethany through employment in crop production, which is very
important not only for adults, but especially for children from the
point of view of upbringing and becoming a personality.

Growing plants and caring for them will have a beneficial
effect on the inhabitants of the center and from a medical point of
view. Crop production will help those who in need of psychological
assistance.
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SECTION 2.
CONCEPT OF RECONSTRUCTION OF OBCHODNA STREET
IN BRATISLAVA

2.1. Methodology of Urban Sustainable Renovation

The core aim of urban sustainable renovation is a complex
rehabilitation of the buildings and infrastructure with respect to its
functional, spatial, aesthetic, energetic and structural aspects along
with reducing environmental impact and improving comfort for
citizens.

Before development rehabilitation concept it is necessary to
gather relevant information about existing state of the object (separate
building, street or district) in context of structural behavior and energy
performance of the buildings and engineering systems, compliance
with current environmental standards; aesthetic and functional
functions, possibilities of introduction of renewable energy
technologies etc.

As the street may be situated in a historical area of the city,
some buildings may be classified as "historical heritage". This feature
complicates the use of traditional reconstruction and renovation
methods. Within the reconstruction of historical buildings, the
requirement of thermal performances meets building aesthetics and its
historical features.

Therefore an important task is to preserve architectural features
and historical value of buildings and infrastructure of the street while
improving  structural reliability, thermal and environmental

performance.
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Considering these peculiarities the survey steps may be:
1. Functional analyses of the territorial and urban context.
2. Structural and technical assessment of existing buildings.
3. Thermal assessment.
4. Bioclimatic analyses

2.1.1. Functional analyses of the territorial and urban context

Functional analyses of the territorial and urban context
suggests investigation of the historical background, origins and
development of the buildings and other objects under study etc. To
conduct functional analyses historical development of urban areas it is
necessary to use the historical cartographic material and the current
maps of the city. The key features that are considered are an urban
structure, social and economic environment, protected valuable areas,
transport network and land use.

At the same time it is necessary to follow three key principles
of sustainability, consumer orientation and efficiency. It is necessary
to rebuild not only the physical space, but also the understanding of
the city by its inhabitants, to form a new dynamic, to create an
economic interest for staying in the territory.

Sustainable development of urban territory is a rather complex
concept. In particular, it includes a functional flexibility of a buildings
and engineering ifrastructure, implying a willingness to change over
time. Another element of sustainability is ecology which includes the
application of energy-saving technologies, waste management and
recycling, and much more.
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Based on the information received and statistical data, a search
for a new function and the development of transformation measures

are carried out.

2.1.2. Structural and technical assessment of existing buildings

Reconstruction of the streets often requires changes of the
spatial, structural and planning solution. This leads to changes in the
load-bearing structures of the existing buildings. Thus structural and
technical inspection of buildings and structures becomes an important
part in the complex of work on the reconstruction. The purpose of the
surveys is to obtain reliable data on the state of building structures and
engineering systems. Inspection indicates a condition of the buildings
and infrastructure from the user and technical point, their construction
and moral value, functionality, integrity of building structures.

The main result of the survey is a conclusion about the
possibility planned reconstruction, further exploitation of the building
elements, need to repair or reinforcement, and measures to ensure
their reliability and durability.

During inspection, the actual bearing capacity and operational
suitability of building structures and foundation should be established.
Attention should be paid to the study of the experience of design and
construction of used constructive solutions, building materials for the
historical period, which covers the construction and operation of the
surveyed buildings and structures.

For preparation to the inspection of construction objects,
attention should be paid to the study of the experience of design and
structural solutions used, building materials for the historical period of
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exploitation of the surveyed buildings and structures from the moment
of construction and installation works.

In the process of the inspection of constructions, the following
types of work are usually performed:

1. Investigation of project documentation;

2. Study of the peculiarities of a current and planned
exploitation mode;

3. Preliminary visual inspection,

4. Detailed inspection.

Investigation of project documentation is performed before
visiting the object.

The preliminary assessment includes reviewing all relevant
documents and drawings that are available. The original design and
construction documents and drawings, previous assessment reports;
other available reports should be studied. If the investigated building
has a historical value, a review of local, provincial and national
heritage registries should be carried out as well.

Records of ongoing maintenance and repairs should be
reviewed. When possible, maintenance staff and property owners
should be interviewed to identify known areas of distress, corrosion,
cracking or water leakage.

The results of this step of the survey allow to:

1. Understand the building’s structural systems.

2. Identify the originally specified design loads and assess the
existing loading.

3. Identify if there have been any additions or changes.

4. Reveal critical areas for detailed inspection.

In investigation following aspects of transformation of

historical urban area were considered:
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- structural and functional;

- architectural and planning;

- infrastructural;

- architectural and compositional,

- landscape.

Investigation methods were used: cartographic, photograph of
the area, field surveys.

2.1.3. Thermal assessment

Thermal assessment of an existing building is a complex of
measurements which results in technical basis data for further energy
efficiency improvement.

The complexity of historical buildings requires particular
accuracy for energy retrofit that represents a huge challenge. Heritage
buildings are not suitable to ensure a modern use of the internal spaces
in optimal conditions and the typical retrofit interventions are not
useful and too invasive and usually damage the architectural artefact
and its intrinsic value. For this reason, it does not exist a unique
methodology to be applied in historical buildings, but it is necessary to
delve deeper into and to study every case in its own context. The
starting point has to be the knowledge of constructive techniques and
strategies and their recovery aimed at not only at conservative
restoration, but also at energy retrofit.

Furthermore, the severe regulations in this field forbid any
modification to the facade exterior appearance, i.e. construction
materials and architectural features. For this reason, it is usually quite
difficult to identify and apply sustainable and effective solutions for

improving energy efficiency in these buildings.
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The implementation of internal and external envelope
insulation, window retrofit represents the best solution in order to
improve the energy efficiency of building envelopes. Additionally,
upgraded control systems, lighting, ventilation, thermal storage, and
heat recovery are listed as major retrofit technologies to reduce the
energy demand of heritage buildings within climate conditions.

Possible energy renovation methods can be defined as follows:
1. Additional thermal insulation of the building envelope

* External thermal insulation

*» Replacement of the insulation material

+ Additional thermal insulation of roofs

+ Additional thermal insulation of the base floor
2. Window replacement and improvements in air-tightness
3. Increasing the air tightness of the building envelope
4. Renovation of ventilation system

* Upgrading natural ventilation system to mechanical ventilation
(supply-exhaust mechanical ventilation) with modern heat moisture
exchangers;

* Replacement old mechanical ventilation with green energy
recovery ventilation system.
5. Heating systems

* Renovating distributed heating system, or a water-circulated
electrical heating system into centralized geothermal heat pump
system

» Complementing room-specific electrical heating with an air
heat pump

* Converting heating system into a wood pellet powered boiler
system
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* Attaching solar heat into water-circulated oil or electric heating
system
* Reducing the energy consumption of a ventilation system by

control systems and maintenance

2.1.4. Bioclimatic analyses

An implementation of bioclimatic design principles in public
open spaces can lead to more sustainable cities. The main parameters
that influence the environmental conditions of the open spaces are
variations of the external temperature, the incident solar energy, the
relative humidity, the generated noise, as well as the aesthetic quality
of the environment and buildings on the streets.

A bioclimatic analysis for the future urban transformation is
based on the criteria of the thermal, visual and acoustic comfort, the
construction materials, the vegetation and water elements.

Consideration of bioclimatic indices while developing usrban
transformation measurements will help to improve average sense of
the thermal, visual and acoustic comfort of the old city street spaces.

Outdoor thermal comfort can be achieved through:

« control of insolation aims (definition of shaded or sun

exposed areas according to the season, modification of the

area insolation using plants and urban equipment, movable
shading devices and trees etc.),

« control of air temperature (creation desirable shading

patterns, use of vegetation, application of special materials

(e.g. cool materials) or equipment (e.g. cooling towers),

appropriate utilization of water etc.)

66



« regulation of relative humidity (creation systems of
vegetation, use of water surfaces, systems of outdoor fog
cooling and refreshment etc.).

Improvement of visual comfort should be achieved by
application of suitable facade materials and glazing that exclude an
excessive glare on the buildings surface. For this purpose vertical
greening could be using as well.

Acoustic comfort means the elimination of traffic noise,
specific sources (road works, loading, sirens) and other annoying
sounds. These can be accomplished with the help of noise reducing
road surfaces, street furniture diffusing noise and vegetation,
improving quality of priority zones and protecting city’s sensitive and

quiet areas.

2.2. Urban Green Transformation

The modern development of human race goes under the sign of
greening the way of life. The processes of greening mean a change not
only the way of life and the worldview of people, but also the
transformation of the society.

Today, the environment protection and ecological development
of society are considered as an alternative to technical progress and
exaggerated economic development.

The concept of ecoprogress is formed as an alternative

direction which allowing solving modern problems of civilisation.
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2.2.1. Impact of eco-technologies on the nature of the
transformation of the structural planning frame of the city

Transformation of the urbanized environment on the basis of
eco-technologies involves the transformation of five subsystems of the
city: engineering infrastructure, transport infrastructure, social
infrastructure, housing and landscape.

Eco-technologies predetermine the approaches of the
structural-planning organization of the city as a whole and the
elements of the urban structure in particular.

2.2.2. Transformations of subsystems of the city

Engineering infrastructure. The existing engineering
infrastructure of large cities strictly regulates the planning structure of
the city, depriving the flexibility, variability and rapid response to
changing technologies in construction.

To optimize issues related to engineering infrastructure, it is
necessary to use:

- self-sufficient system of local energy production and use of

decentralized energy systems;

- promising technologies integrated into construction;

- efficiency of resource use and recycling of natural resources;

- green design and bioclimatic architecture techniques.

Transport infrastructure. Today, in modern large cities, there is
an “occupation” of public space with private cars. The dominance of
motor vehicles has created significant health problems for residents:
air pollution and increased noise levels, sedentary lifestyle, etc. The

existing network of main streets and roads does not cope with the
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traffic load. Traditional methods of solving the transport problem
using reserves of residential streets, public and residential spaces and
green areas are not effective.

When solving transport problems, the city should provide:

- eco-mobility with a developed system of public transport;

- polarization of all types of transport in the structure of a
multi-level street;

- the transition from the "city car" to "city for the people";

- encouraging and promoting active walking and cycling;

- introduction of environmental modes of transport.

Social infrastructure. At the present stage, the laws of a market
economy prevail in the organization of a city's public service system,
which affects both the content of the service system and the reduction
in the quality of public spaces where these services are implemented
(public centers and complexes, etc.).

When forming a service system, it is necessary to strive for:

- reduction the information dependence of society on the

laws of the market;

- formation of a socially oriented service system capable of
taking into account the whole range of social order;

- rational use of modern information technologies that
promote the development of system thinking, expanding
the scope of professional and amateur activities;

- creating conditions for providing “movement of services”
to the consumer;

- priority development of the “live communication” model.

Dwelling. In a modern consumer society, a strictly economic
approach to architecture and urban planning is practiced. This leads to

an increase in the number of floors of buildings, a density of
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settlement, and, naturally, a decrease in the quality of the
environment.

High-rise buildings do not belong to environmental facilities.
As arule, they consume a third more energy than low-rise buildings of
similar size. However, due to a number of objective and subjective
factors, society is not ready to abandon the construction of high-rise
buildings. Therefore, if they will be building, they must be economical
and environmentally friendly.

Different researches show that with the help of imagination
one can normalize the nervous system and directly influence the
human immunity. The decisive role in solving this problem can be
played by landscaping and putting into practice the principles of
architoprofeliography.

In the development of housing in the process of reconstruction
of urban development must be oriented on:

e psychophysiological indicators of human health;

e high demands on the ecology of housing and living comfort;

e construction of biopositive buildings;

e phytomelioration technologies (for example, vertical and
horizontal greening).

Landscape. Modern cities are characterized by the
predominance of the artificial environment, a low level of gardening,
the lack of green areas. Landscape objects (parks, squares, boulevards,
etc.) are often considered as a territorial reserve for developing the
infrastructure of a city.

The city of the future is a garden city, a city of priority to
nature.

This idea can be realized by:
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o transformation of existing green areas and creation of a city
greening system according to the principle of uniformity and
continuity;

e creating a system of flowing green spaces (recreational
landscapes) with access to large natural complexes, both in the
city and outside the city;

e preservation and protection of the existing ecosystem at all
levels of urban planning;

e preservation the maximum biodiversity of the wurban
environment;

o widespread application of "green" technologies that increase
the comfort and recreational attractiveness of the urban
environment.

2.2.3. Algorithm of transformation of infrastructure subsystems of
a large city

Engineering infrastructure. It is proposed: the creation of a

self-sufficient system of local energy production (based on renewable
energy sources: sun, wind, water, earth); formation of flexible,
variable, autonomous energy systems; application of innovative
technologies integrated into construction (recycling, biotechnological
and bioclimatic systems, etc.).
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2.3. Case Study: Concept of reconstruction of Obchodna Street in
Bratislava

Aspects of transformation of historical urban area:
- structural and functional;

- architectural and planning;

- infrastructural;

- architectural and compositional,

- landscape.

Investigation methods:
- cartographic

- photograph of the area
- field surveys.

2.3.1. History of Obchodna Street

Obchodna Street is the heart of today's city of Ferdinand. It
connects two gates - Michalska and Schondorfsku.

According to the city reports of 1459, the ditch, stone gates
and barriers closed the street. Today Hurbanovo square connects with
Kollarovo square.

The oldest name of the street was Hungarian (Uhorska,
Ungarngasse) from the oldest citizens — Hungarians, who lived here in
13th century. In 1279 Villa Zeplock is mentioned here. This year, the
sons of Yakub were selling a wild vineyard in the hills. Another name
Schondorf (Krasna ves, Széplak) is often mentioned in 1382, and then
in the 15th and 16th centuries.
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According to the city land book of 1439, brothel buildings also
were on this street. They were called “Frauenhaus", not often
“Frauenhof" or “Weissenburg". According to the city land register of
1439, there were 52 houses on the street, one craftsman and one empty
land plot. In 1440 - 1470, 9 new houses were added. According to the
Land Registry, the price of one house was 20 gold.

At the end of the street in the Middle Ages was a pottery
workshop (mentioned since 1451). Clay consumption was very large
in the Middle Ages, it was used to reinforce the city fortifications.
There was a Mateja Ebeczkého house on the street where in 1578 an
uprising against the city council was born. The uprising was led by
Ulrich Hauser. The reason for the uprising was the city council’s ban
on fishing, grass mowing and wood production. Subsequently, the
rebels were expelled from the city.

At the beginning of the 17th century, the courtyard of
Schupfner’s house was for some time a prayer house for evangelicals.
In the 18th century, there was a Protestant elementary school of
Martin Betrany on the street. 60 schoolchildren studied there. The first
bank was opened on the street in 1772. In 1781 the Black Eagle Hotel
(Schwarzadlerwirthshaus) was located here.

There was also a Corona tavern, and on the corner of Drevene;j
Street was the Deer tavern. On the left side were private vineyards.
There were also several public wells on the street.

The Kollar Square is a square in Bratislava in the Old Town. It
is named after Jan Kollar (1793 - 1852), a Slovak national revivalist,
politician and poet. Located between May 1 Square, Freedom Square,
Commercial and Radlin Street. In the past, the town square was home
to burgher houses that were largely demolished during the 20th

century during the socialist era.
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2.3.2. Town planning

Obchodna Street with adjacent blocks is located on the border
of the old and the new city, between two historical squares in the
north-east (Kollar Square and Hurbanovo Square) and bordered by the
historical range of Bratislava.

Buildings along Obchodna Street belong to the category of
objects with the value of a monument and the category of historically
valuable buildings. Monuments of history and architecture of national
and local significance are located within a radius of 250 meters from
Obchodna Street, which are an integral part of the history of
Obchodna Street.

The compositional and planning axis of the Obchodna Street is
focused on the Bratislava Castle, which is an important town-planning
factor that largely predetermined its spatial planning, structural-
functional, architectural-compositional and architectural-landscape
organization. It also provided an active visual connection of the street
space with the old city.

2.3.3. Transport

Obchodna Street has formed as a "pedestrian-tram" street,
which is typical of European historical cities. The street is 500 m long
and has an average width of 15 m. The main tram route passes along
the street and this is an objective reality that creates certain problems
in ensuring safe walking traffic. The movement of cars is limited,
except for service vehicles and individual cars which belong to
citizens living on the street, which also creates problems for
pedestrians.
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To create a comfortable and safe environment of the street it is
necessary to: make pedestrian zones wider, planning and visually
divide pedestrian and tram areas, minimize vehicles traffic, organize
an vehicle access through inner-yard passages, create underground
parking.

2.3.4. Function

In 2015, the team: Marco and Placemakers (Petra Marco,

Milota Sidorova, Igor Marco. Photos: Marko & Placemakers research
group, Leontina Berkova, Obchodné ulica a okolie 0z) conducted a
social-economic study of retail business on Obchodna Street, which
was the first of such kind in Slovakia. The purpose of the study was to
identify the key problems and opportunities of this historically
important place in the field of trade, as well as to develop a long-term
vision and a coordinated concept for improving business in this part of
the city. The study was initiated by citizens of Obchodna Street and
brought together business owners and stakeholders.
The study combines qualitative and quantitative methods based on
surveys of more than 120 enterprises, providing an overview of the
economic and social aspects of the street to inform and manage future
transformation. The graphic range of interpretation of key statistical
data is complemented by the ethnographic profiles of individual
enterprises, which attract visitors, and the characteristic features of
this dynamically changing urban space. An audit of public space,
access and traffic helped to create a complete picture of the potential
of the area.
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Despite the rapidly changing retail trends and new urban
developments affecting the city, research shows that Obchodna Street
has a good foundation and realistic potential for positive
transformation. The fact that almost half of the shops on Obchodna
Street is independent is its competitive advantage over the overall
experience offered by shopping centers.

The diversity, inclusiveness and good accessibility of public
transport are fundamental qualitative parameters for the long-term
sustainability of this unique place. The study revealed vast reserves in
the mental image and street branding, which will be subject to future
psychological transformation.

The results of this study were taken into account when developing a
design solution.

A preliminary analysis of social infrastructure facilities that
was established on the Obchodna Street showed the predominance of
trade and fast-food facilities designed for transit pedestrians. At the
same time, the actively developing private trading business negatively
affects the quality of the architectural environment. The large-scale
development of the apartments of the first floors of the historical
building under the trading function has a spontaneous, inconsistent,
and, at times, destructive character. The hotel business, cultural,
educational and educational facilities, leisure and entertainment
facilities are insufficiently developed.

Proposals for the structural and functional transformation of
Obchodna Street are based on the idea of returning to the origins
and essence of the historical commercial street, searching for a “lost
history”.

Obchodna Street was one of the busiest commercial streets in

Bratislava, with a developed network of pubs, shops, stores, home
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vineyards, etc. It is necessary to study the history of the street in order
to revive the types of activities, functional areas and objects
characteristic. Undoubtedly it will help to increase the degree of its
representativeness and attractiveness for both tourists and city
residents. It is proposed to expand the range of tourist services and
create a network of hotels, art galleries, museums in the inner blocks
of the street. A comprehensive analysis of the current state and
characteristics of existing buildings is required to develop proposals
for the reconstruction of Obchodna Street. This includes an
assessment of historical value, functional use of buildings, moral and
physical deterioration of buildings, technical condition of building
structures and engineering networks, etc. It is also important to
develop a program for the modernization of buildings, taking into
account eco-smart technologies.

2.3.5. Space. Planning

The street space is narrow, mono-functional (commercial) with
transverse dimensions that do not vary along its length. The space of
the street is dominated by the processes of merging and continuity of
development, which on an emotional level reinforces the feeling of
“transit” of the street. The quality of the environment is negatively
influenced by advertising, which chaotically fills the space of the
street and is performed at a rather low artistic and aesthetic level.

The space of the Obchodna Street, as an object of
reconstruction, cannot be viewed out of communication with the

adjacent territories.
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Transformation and further development of social

infrastructure of the street, improving the quality and expanding the

range of social and cultural services is impossible without a spatial

planning reorganization of the street, aimed at expanding the area of

public spaces, namely:

horizontal transformation of street space - extending into the
quarter and incorporating into the street structure inner
courtyards, arched aisles, passages providing communication
with parallel streets, creating galleries at the first floor level;
vertical development of street space - use of underground
premises of buildings for cafes, museums, clubs, cinema halls,
quest rooms, etc.;

square creation at the intersection of Obchodna and
Pochtovaya Streets;

dismantling of temporary buildings - pavilions, trade and
promotional tents, other temporary structures.

2.3.6. Architecture. Composition.

In recent decades the space of two-, three-story historic

buildings, has been violated by modern multi-storey buildings, which

destroy, to a certain extent, the peculiarity of the historical

environment of the street. Contrasting and dissimilar buildings create

a conflict of architectural styles. It is necessary to trace the evolution

of the “conflict” of the new and old buildings in order to develop

optimal architectural solutions which minimize the level of the

existing conflict.
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There is an active transformation of the first floors of
historically valuable buildings developed for commercial premises. As
a result, there is a loss of historical authenticity, a violation of the
rhythmic and metric patterns of architectural composition, stylistic
unity and scale, both of the elements of individual buildings and the
street as a whole.

Obchodna street at this stage is characterized by the active
processes of randomization of architectural styles, coloristic and
aesthetic decisions.

The main goals of the architectural, compositional and
aesthetic aspects of transformations of Obchodna street are:
restoration of the historical identity of buildings, harmonization of
architectural styles, volume-compositional and coloristic decisions
(especially outdoor advertising), the formation of the environment of
the historical street on the principle of "unity in diversity and diversity
in unity", inclusion of lighting design elements and small architectural
forms into the street space.

2.3.7. Greening

The modern city should be considered as an ecosystem in
which the most favorable conditions for human life are created. This is
not only comfortable homes, transport, diverse services. It is a
favorable habitat for living and health, clean air and a green urban
landscape.

The transformation of the existing urban environment should
be based on the principles of greening. The city of the future is a
garden city, a city of priority to nature. This idea can be realized by:
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transformation of the existing green areas and creation of a
greening system according to the principle of uniformity
and continuity;

creating a system of flowing green spaces (recreational
landscapes) with access to large natural complexes;
preservation and protection the existing ecosystem at all
levels of urban planning;

preservation of maximum biodiversity in the urban
environment;

carrying out a complex phyto-reclamation activities in the
construction and reconstruction of buildings and structures
(vertical gardening of the walls of buildings (gardening of
terraces, balconies, creation of ampelous coverings and
mounted "green facades"), application of biopositive
structures; creation of winter gardens; creating green roofs
and roof gardens; greening of all free areas on territories);
application of "green" technologies that increase the
comfort and recreational attractiveness of the urban

environment.

Landscape aspect of transformations on the Obchodna Street is

the creation of a comfortable, environmentally friendly and

aesthetically attractive environment.

The existing landscaping of Obchodna Street and adjacent

neighborhoods is insignificant. These are a boulevard on Pochtovaya

street, landscape compositions on the square in front of the Bratislava

hotel, green spaces in the courtyards.

The project proposes the creation of a system of green spaces,

landscape objects, landscape design elements, combined into a unified

architectural and landscape complex: boulevards, thematic gardens,
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green roofs, roof gardens, vertical greening of buildings, phytowalls,
eco-graffities, tree planting, grid lawns, ornamental flowerpots,
vertical flower beds etc.
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3. ALBUMS OF DESIGN SOLUTIONS
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