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4 Veneta Yosifova

DISERTATION

METHODS AND MEANS FOR OBSERVING THE ENERGY
EFFICIENCY OF BUILDINGS AND CONSTRUCTIONS

Veneta Christova Yosifova

One of the biggest problems of 215t century is the climate change. Among the
big worlds problems that it leads is the increasing energy cost. Buildings
consume 40-50% of energy supply and about 50% of energy generated is
wasted. Because of that civil engineers and scientists develop new building
materials and new construction techniques for keeping the energy inside the
buildings.

Energy efficiency is one of the most important subjects for the modern world.
Climate change and deficiency of energy resources are among the main
topics science is focused on worldwide. A various of solutions are developed
for making buildings and structures energy efficient in order to live in better
and environmentally friendly surrounding.

Chapter I: Overview, analysis and systematization of the main factors
concerned buildings energy efficiency

1. Energy Efficiency

The term “energy efficiency” refers to the ratio between the useful output and
input of an energy conversion process, minimizing the amount of energy used
for a given, constant energy service. Increasing energy efficiency of things will
contribute to reducing carbon and other dangerous gas emissions and will
affect positively the climate change in order people to live more sustainably.

2. European Union measures for energy efficiency

Reducing energy consumption and losses is increasingly important for all
countries governments and the European Union. In 2007, EU leaders set
themselves the goal of reducing annual energy consumption within the Union
by 20% by 2020. Energy efficiency increasing measures are seen as not only
a means of achieving sustainable energy supply, reducing greenhouse gas
emissions, increasing security of supply and reducing import costs, but also
boosting competitiveness in the union. For this reason, energy efficiency is a
strategic priority for the energy alliance and the European Union maintains the
principle of "energy efficiency first".

3. Energy Efficiency in Bulgaria

According to Eurostat data since joining the European Union in 2007, Bulgaria
has consistently ranked the top among the member states in the energy
intensity rating. In other words, compared to the rest of the EU-27, our country
uses the most energy resources to produce a unit of gross domestic product.
Bulgaria's Energy Efficiency Strategy is in line with EU normative, indicative
targets and EEAP planning documents and meets the need to implement
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energy efficiency policy at all levels of government. The country is striving for
the timely implementation of existing Community legislation in the field of
energy efficiency through the correct transposition and implementation of the
main directives within the set deadlines.

One of the measures taken to increase energy efficiency is the Energy
Efficiency Act. It introduces the requirements of Directive 2006/32 / EU and
regulates public relations connected to the implementation of the state policy
on energy efficiency improvement in final energy consumption and the
provision of energy services.

The Ministry of Regional Development and Public Works publishes detailed
information on the measures taken in connection with improving energy
efficiency in Bulgaria. One of the most serious measures is the "National
Energy Efficiency Program for Multifamily Residential Buildings". The program
is aimed at renovation of multi-family residential buildings with the main
objective — implementing energy efficiency measures to ensure better living
conditions for citizens in multifamily residential buildings, thermal comfort and
sustainable consumption. For nearly 11 years since the program has been
operating in Bulgaria, it has lent 83 million Euro to finance projects of over
53,000 households.

4. Climate impact over buildings

In designing and construction phases of a building few climate factors should

be taken in consideration, in order to provide the most sustainable solutions:

1. Prescriptive temperatures — Bulgaria is divided in nine zones depending
of the prescriptive temperatures. Every zone has certain temperature
characteristics.

2. Air humidity — it affects the condensation and moisture in the insulation
materials, which reflects to their effectiveness

3. Water steam pressure — we can observe condensation in the material if
the maximum partial pressure is reached

4. Wind — the rising of heat cycling in the surrounding constructions leads to
bigger heat losses

5. Rain, snow— leads to moisture in the construction

6. UV Radiation — affect the horizontal constructions

5. Moisture control in buildings
5.1 Moisture in buildings
Moisture control is fundamental to the proper functioning of any building and
its energy efficiency. Controlling moisture is important to protect occupants
from adverse health effects and to protect the building, its mechanical
systems and its contents from physical or chemical damage.
In order to avoid moisture the designers and architects should keep basic
control principles:
1. Control Liquid Water — keeping liquid water out of the building. Sheltering
occupants from water is a primary purpose of building assemblies including
roofs, walls and foundations. Some of the sources of water from outside and
inside the building are:

— Rain and melting snow, ice or frost

— Groundwater and surface runoff
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— Water brought into the building by plumbing

— Wet materials enclosed in building assemblies during construction.
2. Using moisture-tolerant materials — materials that can withstand repeated
wetting in areas that are expected to get wet and designing assemblies that
dry quickly. Moisture-tolerant materials should be used in areas that are
getting wet by design or are likely to get wet by accident.
3. Managing Condensation — this is the most crucial point and the most
important designing step in order to avoid building materials and construction
damage.

5.2 Condensation

Air contains invisible water vapor. The higher the air temperature, the more
water vapor it can hold. The lower the air temperature, the less water it can
hold. Condensation occurs in buildings where the air temperature rises and
becomes warmer and then contacts a cold surface. The air then cools as it
contacts the cold surface and produces visible water droplets on the cold
surface. Water that is formed is known as “condensate” and the process
called “condensation”. If more water vapor (warmer air) is present, further
condensation will occur. The condensation occurrence in buildings is the
result of complex interactions between the environment, construction methods
and building occupant behavior. The process of condensation in buildings is
reversible. Where construction material surfaces are warmer or ventilated,
condensation may evaporate.

Refrigerated air conditioning has open new frontiers for water vapor to cause
problems in situations where it would previously have been unlikely, by
cooling building surfaces to temperatures below the usual reach of the natural
environment. With growing use of air conditioning in many types of buildings,
the effects of artificially cooled interiors and of naturally cool outdoor climates
both need to be considered.

5.3 Calculation of the surrounding constructions in buildings for
moisture and condensation

A proper calculation of the surrounding constructions in buildings for moisture
and condensation is needed for avoiding condensation in the construction
layers and to guarantee that the condense humidity gathered true the cold
season will evaporate during the hot season.

6. Buildings impact over climate change

6. 1 Energy consumption forecast

While constant efforts are being made to reduce the harmful effects over the

natural sources in developed countries, many of the existing buildings and

facilities are dangerously affecting the climate and the environment. This

creates a need to focus on reducing the harmful impact and turning buildings

and facilities into more energy-efficient.

Regions with underdeveloped or outdated infrastructure have an impact on

climate change, causing heat stress, numerous rainfalls, internal and coastal

floods, landslides, air and water pollution.

Climate change can lead to many difficulties in the building sector such as:

— Slowing down construction and increasing investments due to increased
rains
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— Heat waves affecting the construction

— Changes in the temperatures will lead to increased energy consumption
— Increasing production costs

— Soil damage

6. Buildings impact over climate change

Buildings and facilities have a major impact on climate change. Not only

building methods and embedded materials are harmful to the environment,

but also is the maintenance processes. Main negative influence is cost from:

— Energy consumption — According to U.S. Pat. Green Building Council
(USGBC), the building fund consumes about 41% of all energy
consummation in the world.

— Air pollution

— Water consumption

— Building material production

— Building waste while construction or demolishing

7. Determining building’s energy efficiency

7.1 Types of energy in building

The building gross energy needs represent the anticipated buildings
requirements for heating, lighting, cooling, ventilation, air conditioning and
humidification. For determining this needs the climate conditions, building
characteristics and architectural plan are taken in consideration.

— Natural Energy —Includes passive solar heating, passive cooling,
natural ventilation flow, and daylight. Intelligent maximization of natural
energy gains can result in significant reduction of delivered energy
required to meet a building’s energy needs.

— Internal heat gain — Internal heat is the thermal energy from people,
lighting and appliances that give off heat to the indoor environment.

— Delivered energy — This is the amount of energy supplied to meet a
building’s net energy demand i.e. to provide energy for heating,
cooling, ventilation, hot water and lighting.

— Exported energy — This is the fraction of delivered energy that, where
applicable, is sold to external users.

— System losses — System losses result from the inefficiencies in
transporting and converting the delivered energy, i.e. of the 100 per
cent delivered energy, only 90 per cent may be used to provide the
actual services, e.qg. lighting, cooling or ventilation, due to the
inefficiency of the equipment used.

7.2 Determining a building’s energy performance

The calculation of energy use in buildings is based on the characteristics of
the building and its installed equipment. It is structured in three levels:
Level 1. Calculation of the building’s net energy requirements

Level 2. Determination of the building’s delivered energy

Level 3. Determination of the overall energy performance indicators

7.3 Energy consumption benchmarks
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Building energy consumption benchmarks are representative values for
common building types against which a building’s actual performance can be
compared. The two main purposes of benchmarks are:

—To identify if a building’s energy performance is good, average or poor with
respect to other buildings of its type;

— To identify potential savings, shown by the variance between the actual
data and the benchmarks: the worse the performance against a benchmark,
the greater the opportunity for improving performance, and making cost
savings.

7.4 Certifying buildings energy efficiency
An energy efficiency certificate is a summary of the building energy audit. It is
meant to give information on the building’s energy consumption and its energy
efficiency rating. The purpose of energy efficiency certificates is to:
— Inform tenants and prospective buyers of the expected running costs;
— Create public awareness;
— Act as a prerequisite of measures to improve its energy efficiency;
— To effect incentives, penalties or legal proceedings.

Chapter Il Existing means and methods for increasing energy efficiency

1. Energy efficiency measuring instruments

Modern energy efficiency standards for buildings and facilities call for the use
of economic incentives to improve the energy efficiency of buildings in a
number of EU Member States. This creates the need for the application of
heat permeability surveys of the building structures and elements.

There are a lot of tools necessary for determining if one facility is energy
efficient or not. Based on physics laws and computer science, these
instruments help to discover energy losses, thermal bridges, inner
temperature and how much energy the building consumes.

1.1 Heat Flow Meters

HFM are exact, fast and easy-to-use instruments for measuring the thermal

conductivity of low conductivity materials such as insulations. Over extended
periods of time, this instrument is also valuable for conducting aging studies
or examining the long-term consistency of a product

1.2 Thermal Leak Detector

This device is fast, convenient, and easy to use. It saves on heating and
cooling energy costs by reducing hidden leaks. The methodology of its work is
based on comparison of surface temperatures of objects and their referent
values.

1.3 Standby Energy Monitor

Powerful energy meter that measures energy, current, voltage, minimum and
maximum Power, CO2 consumption, frequency, reactive power, apparent
power and operating hours. It has calculation of daily, weekly or yearly
electricity costs with country-specific plugs available.
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1.4 Infrared pyrometer

This instrument contains a passive sensor which receives and measures heat
radiation from an object. Since temperature is measured without direct
contact, measurements are made very fast, around one second, so that
thermal patterns and transient phenomena can be observed. The accuracy is
insured since the heat is not removed from the measured object. Moving
objects, dangerous materials and electrical components can be safely
measured.

1.5 Infrared thermometer

The thermometer measures a wide temperature range from -30 to +900°C
quickly and without direct contact. By laser sighting the measuring area can
be defined for bigger precision. Because of the wide focus accurate long
distance measurements are possible. The display automatically charts the last
ten temperature points using maximum and minimum values to establish the
range.

1.6 Thermal Properties Analyzer
This tool is handheld device used to measure thermal properties. It allows to
observe temperature changes in laboratory and on site situations.

1.7 Thermal camera

While specialized testing techniques are available to evaluate individual
inspection components of a building, thermography is the only technology
able to deliver the whole overview of the building consumption as a complete
system. Thermal images, or thermo-grams, display the amount of infrared
energy emitted, transmitted, and reflected by an object.

Thermal imaging cameras for building applications are powerful and non-
invasive tools for monitoring and diagnosing the condition not only of
buildings, but every kind of construction you have access to. With a thermal
imaging camera you can identify problems such as energy losses, missing or
defective insulation, air leaks, thermal bridges etc., early, allowing them to be
documented and corrected before becoming more serious and more costly to
repair.

2. Insulation

Insulation is the most practical and cost effective way to make a house more
energy efficient in many ways. Keeping the space cooler in summer and
warmer in winter saves 40 percent energy and reduces heating and cooling
bills. It also reduces condensation in the surrounding surfaces. The type and
guantity of the used insulation depends from the type of construction, climate
zone characteristics, building materials and the architectural plan.

2.1 Types of insulation materials

Based on the coefficient of thermal conductance (A) and their origin the
insulation materials are divided in few groups:

Inorganic insulation materials
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1. Cellular concrete (A= 0,14+0,22)
— cement-based material
— presented mainly in the form of pre-cast blocks (Ytong, Hebel etc.)
— densities, from 250 kg/ms3 to 1600 kg/m?3
— chemical resistance
— fire resistance
2. Foamglass (A =0,0045)
— 100% glass, manufactured primarily from sand, limestone, and soda ash
— impervious to moisture
—resistant to insects and vermin
— strong
— well-insulating
— appropriate for roof decks, green roofs, and parking decks
3. Mineral wool (A =0,050)
— made from molten glass, stone or slag
— glass wool and stone wool
— fibers which prevents the movement of air
— combat noise pollution
— reduce the risk of fire
— cost-effective product
— environmental friendly

Organic Insulation materials (A = 0,030+0,040)
1. Expanded polystyrene (EPS)
— manufactured by “expanding” a polystyrene polymer
— lightweight material
— economical
— recyclable
— prevent mold or mildew growth
— long-term use
2. Extruded polystyrene (XPS)
— formed with polystyrene polymer
— manufactured using an extrusion process
— distinctive color to identify product brand
— uniform closed-cell structure
— consistent product qualities
— long-term reliability
— resistance to moisture
— resistant to time, water, cold, heat, and pressure
— available in a variety of sizes
3. Polyurethane foam
— made by mixing and reacting chemicals to create a foam
— provides a moisture barrier
— suitable for hard to reach spaces
— resist heat transfer
— reducing unwanted air infiltration through cracks, seams, and joints

2.2 Insulation application technology
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Making thermal insulation is a specific job that, if not properly executed, can
have a bad effect and low return on investment. It is important both the
contractor's manufacturing technology and individual skills, as well as the
materials used and their proper combination.

3. Solar panels

Solar panel electricity systems capture the sun's energy using photovoltaic
cells; they are also known as photovoltaic panels (PV). The cells convert the
sunlight into electricity, which can be used to run different kind of appliances
and lighting. They don't need direct sunlight to work — they can generate
some electricity on a cloudy day and are usually mounted on building’s
rooftop.

There are lots of benefits of solar electricity but the most important one is the
carbon free usage — solar electricity is green renewable energy and doesn't
release any harmful carbon dioxide or other pollutants. A typical home solar
PV system could save nearly two tones of carbon per year.

The electricity generated by solar panels first supplies on-site needs, with the
grid supplying additional electricity as needed. When the building generates
more electricity than it consumes, the electricity is fed back into the grid. It is
very effective for administrative buildings, big stores and production factories.

4. Energy efficient light bulbs

Traditional incandescent bulbs are no longer manufactured since they use a
lot of energy to produce light and 90 percent of the energy is given off as heat.
In 2012 new lighting standards took effect worldwide, and thus a money-
saving options such as LED, halogen incandescent and CFL light bulbs
appeared. Although they can initially cost more than traditional incandescent
bulbs, during their lifetime they save money, because they use less energy.
4.1 CFL

Compact fluorescent lamps (CFL) are simply curly versions of the long tube
fluorescent lights. They use less electricity than traditional incandescent and
usually return the investment in less than nine months. An EnergyStar® —
qualified (international standard for energy efficient consumer products
originated in the United States) CFL uses about one-fourth the energy and
lasts ten times longer than a comparable traditional incandescent bulb that
puts out the same amount of light.

Fluorescent bulbs contain a small amount of mercury, and they should always
be recycled at the end of their lifespan.

4.2 LED

Light emitting diodes (LEDs) are a type of solid-state lighting —
semiconductors that convert electricity into light. Although once known mainly
for indicator and traffic lights, LED’s in white light, general illumination
applications are one of today's most energy-efficient and rapidly developing
technologies. An EnergyStar® — qualified LED’s use only 20-25 percent of
the energy and last up to 25 times longer than the traditional incandescent
bulbs they replace.

5. Cooling systems
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Undoubtedly one of most common choices for heating and cooling space is
air conditioning, although not every air conditioner is energy efficient. Each air
conditioner has an energy efficiency rating that lists how many Btu (British
thermal unit) per hour are removed for each watt of power it draws. For room
air conditioners, this efficiency rating is the Energy Efficiency Ratio, or EER.
For central air conditioners, it is the Seasonal Energy Efficiency Ratio, or
SEER. These ratings are posted on an Energy Guide Label, which must be
conspicuously attached to all new air conditioners. Many air conditioner
manufacturers are participants in 5 EnergyStar® labeling program. Labeled
appliances mean that they have high EER and SEER ratings. In general, new
air conditioners with higher EERs or SEERs are more expensive, but the
initial investment returns several times during product’s life span and the
saved energy contributes for qualifying the building using them as sustainable
and “green”.

6. Air curtains

In many premises, for example shops, department stores, industrial premises
and warehouse distribution terminals, doors remain open for a large part of
the day. This means huge losses of expensive heated or cooled air, but also
poor levels of comfort for customers and staff.

Air curtains create an air barrier between warm and cold and prevent cold
outdoor air from entering, and heated indoor air from escaping; ultimately
resulting in protecting air conditioned premises and refrigerated rooms. A
correctly installed air curtain reduces draughts and ensures comfortable
indoor conditions with reduced energy losses at doorways and entrances.
The air curtains ensure a comfortable indoor climate, free from draughts. They
also keep out insects and gas emissions.

7. Window profiles

Window insulation is one of the most important things in a home, in public and
industrial buildings. The window profiles provide comfort, good insulation from
outside weather conditions and reduces heating costs in winter or cooling
during the summer, making it a trusted ally in improving the energy efficiency
of the building.

The window market today is extremely varied. Now there is much more choice
for consumers than 10 years ago. The most preferred are aluminum or PVC
profiles, each of which has its advantages and disadvantages.

7.1 Aluminum profiles

The aluminum profiles have a lot of advantages such as:

— Firm material

— UV protection

— Long-life

— Flexibility

— Hard conditions durability

The main disadvantage is that it is unresisting condensation.

7.2 PVC profiles

PVC windows are preferable choice nowadays. The material used is Polyvinyl
Chloride (C2H3CI), which has great characteristics:
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— Avoid condensation

— UV protection

— Soundproofed

— Great insulation skills

— Good ratio between quality and price
— Lack of maintenance

— Easy coloring

— Ecological product

Chapter lll Innovative approaches for increasing energy efficiency of
existing buildings and facilities

1. Building Managing Systems

If the amount of energy consumed by each sector based on reported yearly

energy data is analyzed, the energy end-use of commercial building are for

lighting (20.2%), spacing heating (16.0%), spacing cooling (14.5%), ventilation

(9.1%), refrigeration (6.6%), other (33.6%) based on primary energy. These

facts indicate about 60% of the energy end-use (lighting, space heating and

cooling, ventilation) is somehow related to the building control system.

BMS (Building Management Systems) or BAS (Building Automation Systems)

are helping facilities to meet energy saving and lighting control demand. With

programed control systems different energy saving goals can be achieved:

— Detection of occupancy — Different occupancy sensors accommodate a
broad range of coverage areas and create patterns of usage that controls
the lightning, ventilation and heating/cooling. BMS mainly use timers to
automate switching of lights and other energy consuming appliances,
which is a simple way to ensure that devices are only on for a set period
of time.

— Dimming and Switched Lighting — timed switching lights ON or OFF
when needed (day, night, weekends) is one of the easiest ways to reduce
overall electricity consumption.

— Demand Response — Demand response is an energy conservation
strategy that involves reducing lighting loads during peak energy usage.

2. Radiant Heating

Radiant heating is a technology for heating indoor and outdoor areas gaining
popularity in the last decade, although it is observed everyday:

Sun is the most popular radiant heater. Its infrared rays can travel a long
distance without loosing much energy. When the infrared rays hit a surface,
the energy is converted to heat. Warm objects then heat the surrounding air.
Even though the sun is far away it heats the surface of the Earth, while the
space in between remains cold.

The modern radiant heaters keep the same principle — the heat is emitted as
soon as the rays hit a surface with no losses on the way and the heat is then
transmitted to the air. Radiant heaters also give instant heat.

With radiant heating systems, different zones within the same room can have
different temperatures. This means energy can be saved and comfort
increased. Radiant heaters also provide efficient and economical protection
against cold draughts. The radiated heat "naturally" migrates to where it is
most needed, which means that cold surfaces, such as windows will attract
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the radiant heating.

Radiant heaters heat without being seen or heard and are easy to be
mounted on ceiling or wall. They are especially useful outdoors, and in
buildings that are used occasionally such as sport centers, country houses,
concert halls etc.

3. Energy efficient materials

Combining innovative technologies and building techniques more and more
new energy efficient materials that have low ecological impact are developed.

3.1 Glass windows

Princeton University researchers predict that futuristic smart windows could
save up to 40 percent in energy costs. The researchers developed a new type
of smart window that controls the amount of light and heat entering the
building and is self-powered by transparent solar cells in the window itself.
The technology is deposited on a glass as a thin film, and the researchers are
working to develop a flexible version that could be easily applied to existing
windows.

3.2 CLT Panels

Cross-laminated timber (CLT) panels are a relatively new material for
architects that can be used to help meet their design goals without wasting
much timber. CLT offers certain advantages in terms of energy efficiency
when compared to wood. CLT can also be made in dimensions up to 10 feet
wide, 40 feet long and more than a foot thick. With engineered wood products,
the wood fibers reinforce the lumber, making it potentially stronger than 100
percent recycled plastic.

3.3 SIP Elements

Structural Insulated Panels are made from foam and oriented strand board
(OSB) and take less energy and raw materials to produce than other
structural building systems with excellent insulation characteristics. And while
building professionals already rely on SIPs for energy efficiency, new
advances in the panels will further enhance insulation. For example, some
manufacturers are now producing panels with graphite polystyrene (GPS)
insulation, easily recognized by its gray color, and which helps boost the
panel’s R-values even higher—sometimes more than 20 percent higher.

3.4 Nanogel-filled polycarbonate sheets

To achieve both day lighting needs and energy efficiency, nanogel-filled
polycarbonate sheets can be used on translucent walls and ceilings in a new
type of multiwall system. Additionally, the energy used to extrude
polycarbonate sheets is generally a fraction of that to manufacture glass.
Polycarbonate sheets are also durable—250 times more impact-resistant than
glass and virtually unbreakable; they are tested to perform from =40 to 120 C
(40 to 240 F) and can withstand more extreme weather such as windstorms,
hail, or snowstorms.

3.5 3D printed materials

Dutch researchers recently tested this idea; using a 3D printed fagade system
to optimize a building’s thermal performance. This system is known as
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Spong3D, and it is stiff, yet lightweight. The researchers believe the new
material integrates multiple functions to optimize thermal performance
according to different climate conditions throughout the year. It works by
integrating air cavities for thermal insulation and channels in the outer
surfaces of the facade that store movable thermal mass.

4. Passive ventilation

Passive ventilation is a natural ventilation system that uses natural forces
such as wind and thermodynamics to circulate air to and from the interior.
The methodology originates from nature, but to integrate into construction,
architects and engineers create new and innovative structures and elements.
Specially designed openings including windows, doors, solar chimneys, wind
turbines and fans are designed. This natural ventilation of buildings depends
on climate, building design and human behavior.

Ventilation systems work to regulate the temperature of the indoor air as well
as to inject fresh air or ventilate the overheated air.

Few of the biggest advantages of this type of ventilation are:

— Lower expenses since the methodology is based on natural forces

— Low maintenance

— Clean air distributed around the inside of the building

— Low carbon input

The main disadvantage is that the system is dependable of the outside
climate condition and it is not suitable in all cases.

5. Modern energy efficient building examples

Nearly zero energy buildings (NZEB) have very high energy efficiency. The
low amount of energy these buildings require comes mostly from renewable
sources.

The Energy Performance of Buildings Directive requires all new buildings to
be near zero by the end of 2020. All new public buildings should be almost
zero by the end of 2018.

5.1 Heliotrope — Freiburg, Germany

Rolf Disch, a German architect has built a residential building called
Heliotrope which follows the sun throughout the day equipped with special
photovoltaic pannels. The structure includes triple glass-insulated glass
panels to achieve a balance between light access and maintaining a cooled
interior.

5.2 Central Park — Sydney, Australia

The 2 billion-dollar project aims at a high environmental rating. Part of this
mission is a local power, heating and cooling system. This will be Australia’s
largest urban-like system. Rainwater will be captured and re-used for various
purposes. Typical for the project are the landscaped green roofs and vertical
gardens on the facade, which help to reduce dangerous emissions and
environmental enrichment.

5.3 Bay Area Transect — San Francisco, USA

The stunning multi-layered green roof structure called Bay Area Transect has
been named the winner of the Architecture at Zero Contest in 2018. The
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project combines clever landscaping planning, zero energy consumption and
innovative positioning strategies according to the Romberg Tiburon Center
vision for connecting science, society and the sea.

6. Increasing energy efficiency of a typical office area

In Bulgaria, many old buildings built in the 1960s and 1970s are used for
office and administrative purposes. Their capacity is full and the power
consumption is great. The fact that a large flow of people passes through
them all day makes them extremely energy-intensive and difficult to maintain.
Existence of defects in construction as a result of aging, lack of heat insulation
and long lifetime makes them energy-inefficient and expensive to maintain.
There is also the inability to control the use of electric appliances for heating
and ventilation by consumers depending on the season.

Using the information gathered during training, | offer a schematic solution for
increasing the energy efficiency of a typical office building area. The
methodology is applicable to many of the existing sites on the territory of the
country and is compliant with the climatic features, the proposed solutions on
the market and the economic situation.

Chapter IV Experiments

To illustrate the disadvantages of outdated building practices and the
advantages of the proposed methods for improving the energy efficiency of
existing buildings and facilities, experiments were carried out with the FLIR
P640 thermal camera.

1. 1t Experiment — Comparing operational work between wooden and
PVC window profiles

The experiment was conducted in April in the BAC campus, IICT building.
Best performance on building envelope behavior can be observed during the
winter-spring season when there is a significant temperature difference
between the outside and inside temperature.

From the outside of the facade of the IICT building, a thermal image is taken
from the ground level to the first and second floor windows. On the first floor,
the window frames of the windows are wooden, placed during the
construction of the facility. On the second floor the window frames has been
replaced with PVC window profiles.

One of the hard decisions architects and designers has to make when
planning a new building is how to heat it. In office and administrative buildings
this decision is made even more difficult because of the presence of large,
spacious rooms, high ceilings and differences in consumer attitudes.

In the experiment, the behavior of a radiant heater mounted on the ceiling in
an office room was observed. Although the ceiling is high (approx. 4 m), the
comfortable proper installation height of the heater is attained by convenient
extension elements for efficient heat distribution.
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2. 2"d Experiment — Observing the operational work of a radiant heater
in office premises
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3. 39 Experiment — Comparing operational work of a radiant heater and
ordinary heater in industrial premises

In an experiment in an industrial high-altitude hall (~ 60m2 ~ 4m), the
operation of two heating radiators - the SANG convection oven and the
VARMA 301 (1500W) radiant heating - was compared. Their energy
consumption for heating the room was calculated and compared.

4. 4" Experiment — Detecting construction flaws in existing buildings
and during construction works
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In order to guarantee the quality performance of any finishing work during the
construction, it is necessary to carry out quality control. A number of
irregularities can be detected by thermal camera, such as compromising
thermal insulation, thermal bridges, bad waterproofing and other structural
defects. Such type of problems, compromise the quality of the building and its
energy efficiency.

Through a series of studies in the building of the University of Architecture,
Civil Engineering and Geodesy, and a newly built office building, problems,
impossible to detect with simple eye, have been identified that should be
removed or repaired.

cri.lh N b d

EQTmp = 2000 Tatm = 220 Dists-1.0-Trefper?D.0 £ = 0.95

QFLIR

EOTmp = 20.0 Tatm = 22,0 Dist = B0 Trefl = 20.0 £ = 0.95

Conclusion:

Modern solutions for non-destructive testing of structures and materials allow
us to detect unseen defects and problems. This gives an advantage for their
proper removal. Computer technologies and digitization are continuously
partnering with the construction sector in the search for energy-efficient
solutions for a better lifestyle and harmony with the environment. In terms to
increase the energy efficiency of existing buildings and facilities, such
practices would play an important role in the qualitative implementation of
upgrading and repairing activities on the way to green energy buildings with
zero energy consumption.
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I O030p, anaIu3 U cucTeMaTH3ANMSA HA (PAKTOPH, BJIUsICIIIH HA
eHepruiiHaTa e()eKTUBHOCT HA CIPAIM U CbOPbKEHUA

1.ChmiHOCT HA eHepruiiHaTAa e(PEKTUBHOCT

TepmunbT "eHepruiiHa eQEeKTHBHOCT" NPEACTABISBA CHOTHOIIECHHETO MEXAY H3XOIHOTO
KOJINYECTBO INPOU3BOAUTENHOCT, YCIyra, CTOKa WJIM EHEPrus M BIIOKCHOTO KOJIUYECTBO
eneprus [1].

[loBuiaBaneTo Ha eHepruiiHaTa €(peKTUBHOCT IIe AJONPHUHECE 32 OrpaHNYaBaHE HA EMHUCHUUTE
OT BBIVICPOJCH [IMOKCHI M APYI'M IapHUKOBU Ta30Be M CBHOTBETHO II€ CIIOMOTHE 3a
[IPEJOTBpaTsIBaHE HAa N3MEHEHUETO Ha KIUMaTa.

3a mocTuraHe Ha eHepruiiHa e(h)eKTUBHOCT HEMPEKHCHATO ce Pa3paboTBaT HOBH TEXHOJIOTHU
W MIPOLIECH B CTPOUTEIICTBOTO, €IEKTOPHHUKATA, POMU3BOJICTBOTO, TPAHCIIOPTA, KATO LEJITa €
10 2050 1. eHeprUMHUTE HYXIX Ja C€ HAMAJIAT 10 €Ha TPeTa OT TEKYI[OTO MOTpeOIeHuE, ¢
KOETO JIa ce KOHTPOJIMPAT BPEIHUTE EMHUCUH U TapHUKOBUS epekT. ToBa e roasimMo
MPEIU3BUKATEICTBO OT HAYYHA, TEXHOJIOTHYHA U MKOHOMHUKYECKA IJIeJHA TOUKA, 3aCsrallo
r7100aJIHOTO 3aTOIUISIHE U U3IO0JI3BAaHETO Ha IPUPOJHU PECYPCH.

[2] TepmunbT TpsiOBa Oa ce pasrpaHUYH OT ‘‘3aIIa3BaHETO HA CHEPTHs”, XapaKTepU3HPaIl
HanpuMep HaMallsiBaHETO Ha TEPMOCTaTa Mpe3 3uMaTa WM HEU3OA3BaHETO HA MOTOPHHU
IIPEBO3HU CPEICTBA.

B unnycrpusTta, pou3BOAUTENNUTE HA JKEJA30, CTOMaHa, IIMMEHT U JIp. MOrar Jia ce
MPEeBbPHAT B MO-CHEPTUIHO e()EeKTUBHU Ype3 HOBO 00OPYABaHE U U3MOI3BAHETO HA
OTHaab4HaTa CHEPTUsATa U OTNAJbYHH MaTepuaiu. Hanpumep eHeprusita noixydeHa npu
OXJIQKJJAaHETO Ha HaropelleHa Tpb0a, MOXKE /1a ce U3I0JI3Ba 3a HarpsBaHe Ha APYyr MaTepuall.
Upes uHCTamupaHe Ha EHEPruiiHO €PEeKTUBHY JIBUTATENH, IOMIIH U ApYTrd Mamuay, 20-25%
OT EHEprusTa 3a MPOU3BOACTBO MOXKeE Jia ObJe CriecCTeHA.

bnaropapenue Ha GakTopu KaTo MoJ00peHne Ha ABUTATENH, OCBETIICHUETO U
aepoJIUMHAMUKaTa, IIPU IPEBO3HUTE CPEACTBA CHILO MOXKE Jla ce HaOJIF0jaBa 3HAaUUTEIIHO
noBuiieHue Ha eekTuBHOcTa. C HampeaBaHeTo Ha TexHoJorusTa B EBponeiickust Cpro3
BpPEIHUTE EMUCHH OTICIISTHA OT OOMKHOBEH aBTOMOOMII Morart aa Obaat HamasneHu ot 150 mxo
95 rp. BerIIepoaeH quokcun 10 2020r.

2 IIpakTiku Ha EBponelickus cb103 32 eHepruBHa e(peKTHBHOCT

[3] HamansiBaneTo Ha mOTpeOIICHUETO U 3aryOUTe Ha EHEPTHsi UMAT BCE MO-TOJSIMO 3HAUCHUE
3a EC. Ilpe3 2007 r. munepute Ha EC cu mocTaBuxa 3a 11ei1 Jja HaMaJIsIT TOTUIITHOTO
notpebienue Ha eHeprus B pamkute Ha Cproza ¢ 20 % g0 2020 r. MepkuTe 3a MOBUIIIaBaHE
Ha eHepruifHaTa e)eKTUBHOCT BCE MO-YECTO CE Pa3rIeK AT KaTo CPEACTBO HE caMo 3a
IIOCTUI'aHE Ha YCTOﬁqHBH eHepFHﬁHH OO0CTaBKHU, HAMAIIBAHC HA EMUCHUUTE Ha MapHUKOBU
ra3oBe, IOBHIIABAHE HA CUTYPHOCTTA Ha JIOCTABKHUTE U HAMAJISIBaHE HA Pa3XOJMTE 32 BHOC, HO
U 3a yBenuuaBaHe KoHKypeHTocnocoOHocTTa Ha EC. [o Ta3u npuunna eHepruiinata
e(eKTHBHOCT € CTpaTeruuecky mpuopuTeT 3a EBponeiickus cpio3 u EC nognbpxa npuHImna
,,eHepruitHata eeKTUBHOCT Ha ITbPBO MSCTO".

ChbImecTByBarT NeT cTHI0a Ha OIUTUKATA 32 eHepruiiHa edektuBHOCT Ha EC:

1) obmaTa noaMTHYECKa paMKa U ACHHOCTHTE, IPEANpPHEMaHH ChIiiacHO EBponeiickust mian
3a JIeWiCTBHE 3a CHEPruitHa eeKTUBHOCT;

2) HanmoHanHMTE TUTaHOBE 32 CHEPTHitHA eeKTUBHOCT, OCHOBAaBaIIH ce Ha PamMkoBara
JTUPEKTHBA 32 CHEPTUIHUTE YCIYTH;

3) mpaBHaTa pamMKa 3a CEKTOpa C Hal-TOJISIMO €HEPronoTpediIeHne — CrpaguTe, KakTo 1 3a
€HEepronoTpeOsBAIINTE MPOLYKTH;

4) IOUBIHUTEIIHN HHCTPYMEHTH 3a IIpUjlaraHe Ha Ta3u MOJIMTHKA — KaTo LIEJIEBO
¢uHaHCUpaHe, OcUrypsiBaHe Ha HHGOPMAaLU U MPEXXOBH OpraHU3alM1, KaTO HallpUMep
Cnopasymenneto Ha kmetoBe (Covenant of Mayors) u Ycroiiunsa eneprust EBpona
(Sustainable Energy Europe); xakto u

5) MeXAYHapOAHOTO ChTPYJHUYECTBO B 00IACTTa HA EHEPTUiiHATa €()EeKTUBHOCT.
OcHOBEH MPUOPHUTET Ha eBpOIEHCKaTa OJIUTHKA € TIOZ0OpsSBAaHETO HAa eHepruifHaTa
e()EeKTUBHOCT U BOJICIIUTE HHCTPYMEHTH 32 MMOCTUTAHETO Ha Ta3u Iel ca - JlupekTrBa
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2002/91/EO 0THOCHO €HEPrUiHUTE XapaKTePUCTUKK Ha crpaauTe, upektusa 2006/32/EVO
OTHOCHO e()eKTHBHOCTTA IIPU KPaHOTO MOTpeOJICHHE Ha EHEPTUS M OCHILECTBIBAHE HA
enepruiinu yciayru u Qupextusa 2005/32/EO 3a cbh3naBaHe Ha paMKa 3a OIpeesisiHe Ha
M3UCKBAHMATA 33 EKOJAU3AHH KbM €HEPTOEMKHUTE MPOAYKTH. Te3U TUPEKTHBH, U CBBP3aHOTO C
TAX 3aKOHOJATEJICTBO Ca CHINNO Taka u Oa3a 3a monutukute Ha EC 3a mocturane Ha
YCTOMYMBO IPOU3BOACTBO U YCTOMYMBO MOTpeOICHHE.

[4] Komucwusita crapTrpa mbpBus cH ,,Ilnan 3a qeiicTBre 3a eHepruiiHa e(eKTHBHOCT:
peanusupane Ha norenrmana” (COM(2006)0545) npes 2006 r. Herosara 1ien Gerre 1a
MOOMIM3Upa MIHPOKaTa O0IIECTBEHOCT, TOJUTHIIUTE U YYACTHHUIIUTE HA Ma3apa, KakTo U Jia
TpaHcopMEpa BBTPEIIIHUS CHEPTHEH Ta3ap M0 HAYHH, KOMTO J1a OCUTYPH Ha TPaKJaHUTE Ha
EC nait-eheKTUBHHUTE B CHEPIMIHO OTHOIICHHE HHPPACTPYKTYpa (BKIFOUUTEIIHO CIPasH),
MPOJYKTH (BKIFOYUTEITHO YPEIU U aBTOMOOWIIN) M CHEPTUITHU CUCTeMHU B cBeTa. Llenta Ha
TJIaHa 3a JeicTBHE Oelle /1a KOHTPOJIMpa U HaMalsiBa ThPCEHETO Ha CHEPrus U Jia
MpearpremMa IeJIeHaCOYeHH JeHCTBUA CIIPSIMO TTOTPEOIIEHUETO M TIOCTaBKHUTE, TaKa 4e
TOJUIITHOTO TIOTpeOJIeHne Ha MbpBUYHA eHeprus aa ce peayiupa ¢ 20 % no 2020 r. (crpsimo
MporHo3uTe 3a norpednenue Ha eHeprus 3a 2020 r.). Benpeku ToBa, KOraTo OLEHKUTE
nokasaxa, 4ye EC e Ha TbT J1a MOCTUTHE caMo TOJIOBHUHATA OT rmocTtaBeHara el ot 20 %,
Komucusita 0TTOBOpH, KaTo IOCTaBH BBIIPOCH BHB BPBh3Ka C €HEpruiiHaTa e)eKTHBHOCT KaToO
BOJICIIY LIETN Ha cTpaTterusita ,,Espomna 2020 3a UHTETUIEHTEH, YCTOWYHMB M MPHOOIIABALL]
pacTex, KakTo U KaTo pa3paboTu HOB U BceoOxBaTeH [lnaH 3a enepruiina eheKTHBHOCT
(TTEE) tipe3 2011 r. (COM(2011)0109).

Ha 30 HoemBpu 2016 1. KoMucusTa mpeacTaBy makeTa OT IpeaioKeHus ,,Yrcta eneprus 3a
Bcuuku esporneiu” (COM(2016)0860) ¢ nen npuBexaane Ha 3akoHoaaTecTBOTO Ha EC B
o0JlacTTa Ha EHEepreTHKaTa B ChOTBETCTBHE ¢ HOBHUTE menn 3a 2030 r. B o0macTTa Ha KIIMMara
Y €HepreTHKaTa W JOTPUHACSHE 32 IEeJTUTE Ha CHEPruiHms chio3 3a 2015 .

(COM(2015)0080). ,,Enepruitnata e(heKTHBHOCT Ha MIBPBO MACTO € €UH OT KIFOUOBHUTE
CJIEMEHTH Ha CHEPTUIHUS CBHIO3 C LIEN Ja Ce rapaHTUpa CUTYPHO, YCTOWYHBO,
KOHKYPEHTOCIIOCOOHO U TOCThIIHO eHeprocHa0asaBane B EC. B mpepaboTeHara aupekTuBa
Komucusra npennara ambuimosna ten 3a 30 % eHepruiina epexrusHoct 10 2030 .
Enepruitau xapakTepUCTUKU Ha CTPaUTe
HupextrBa 2010/31/EC 0THOCHO €HEPrUHHNTE XapaKTCPUCTUKH Ha CTPaUTe BKIIOUBA
W3UCKBAaHMS 110 OTHOIICHHE Ha!

e 0o0ImIaTa METOJOJOTUYHA paMKa 3a U3YHCIIABaHE Ha ISUIOCTHUTE SHEPTHITHU
XapaKTEPUCTUKHU Ha cTpaau 1 000COOCHN YacTH OT CTPaH;

e TIpUJIATaHETO HA MMUHMMAJHHA U3WCKBAHUSA M0 OTHOIICHNE HAa EHEPTUITHUTE
XapaKTepUCTUKX Ha HOBU CIPaal U HOBH 000COOEHH YacTH OT CTPay upe3
BBBCXKJIaHE,

e TIpUJIATaHETO HA MMHMMAJTHHA U3MCKBAHUSA MO0 OTHOIICHNE HAa EHEPTUITHUTE
XapaKTePUCTUKH, TIO-CIICIIMAITHO Ha ChIIECTBYBAIU CTPAH, CTPATHU KOMIIOHCHTH,
KOUTO MOJJIekKAT HA OCHOBEH PEMOHT M TEXHHUUYECKH CIPaJlHi CUCTEMH, HE3aBUCHMO
KOra ca MOHTUPAaHH, TOAMEHEHH WU MOJCPHU3NPAHH;

e CHEPrUIHO cepTU(HIMPAHE HA CTPajy WK 000COOCHH YacTH OT CTPajIy, peIOBHA
WHCTEKITUS Ha OTOIUTMTETHUTE ¥ KIMMATUYHUTE HHCTAJIAIIUU B CTPAUTE U CUCTEMHU
3a HE3aBHCUM KOHTPOJ Ha CEPTU(UKATUTE 32 CHEPTUNHU XapaKTCPUCTHKH H
JOKJIAZINTE OT WHCTICKIUHTE.

3 Enepruiinara egekTUBHOCT B bbirapus

[To marmam Ha EBpocTat OT NpucheANMHIBAHETO ¢ KbM EBpomeiickus cpio3 mpe3 2007 T.
HacaMm, bbarapus HeM3MeHHO 3aeMa YeTHO MSCTO Cpell CTPAaHUTE WICHKH B KJlacalusTa 1o
eHeprueH naTeH3utet. C Ipyru IyMu, B CpaBHEHHE C OCTaHAIUTE OT Abpxasu oT EC-27,
CTpaHaTa HU yIOTpeOsBa Hal-MHOTO €HEPTHIHU PECYpPCH 32 MPOU3BEXKIAHETO Ha SAMHHIIA
OpyTeH BBTpEILICH NPOAYKT [5].

Enna ot MepkuTe, KOSTO ca MpeANpHETH 3a MOBUIIABAaHE HA €HEPrHiiHaTa eQEeKTHBHOCT €
3akoHBT 3a eHepruiiHara edexTuBHOCT. ToH BBBEXKIa HW3MCKBaHWATA Ha JlUpekTHBa
2006/32/EO u ypexa oOIIecCTBEHUTE OTHOLICHNUS, CBBP3aHH C MIPOBEKIAHETO HA JIbPIKaBHATA
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MOJIMTHKA 3a MOBHINABAHE HA CHEpruifHaTa e(peKTUBHOCT TPU KpalHOTO MOTpeOieHue Ha
SHepTus U MPEAOCTABIHETO Ha CHEPTUITHN YCITyTH.
Hanmonasna nporpama 3a Enepruuna E¢ekTHBHOCT Ha MHOTO(pAMMITHM KMITHIHA
crpaau
[6] MuHHCTEPCTBOTO Ha PETHOHAIHOTO Pa3BUTHE U OJIArOYCTPOMCTBOTO MyOIHKYBa
noapoOHa nHpOpMAaLUS 32 MEPKUTE KOUTO Ce PeANpHreMaT BbB Bpb3Ka C MOJ00psBaHE
eHepruitHara eeKTUBHOCT B bhyirapus. Eqna ot Hali-cepuo3nute Mepku ¢ “HarroHanHa
nporpama 3a Eneprunna EdekruBHOCT Ha MHOTO(aMUITHY XuUIIHA crpaau’. C
ITocranoBnenue Ne 18 ot 2 peBpyapu 2015 r. Ha Munuctepckus cbBet ce npue Hammonanxa
nporpamMa 3a eHepruiina e()eKTUBHOCT Ha MHOrodamMuTHy uinuiHu crpagu (IIporpamata),
3a yCIIOBUSTA M peJia 3a MpeJocTaBsiHe Ha Oe3Bb3Me3[Ha (PMHAHCOBA TIOMOII] 110 ITpOorpaMaTa u
3a oIpeessiHe Ha OpraHruTe, OTTOBOPHH 3a peann3anusira . [Iporpamara e HacoueHa KbM
00HOBsIBaHE Ha MHOTO()AMUIIHY >KWJINIIHU CTPaJH C OCHOBHA LIeJl — Ype3 U3IbJIHECHUE Ha
MEpKH 32 CHEepruifHa eeKTUBHOCT JIa C€ OCUTYPST MO-A00pH yCIOBHUS HA )KUBOT Ha
rpaXJaHUTE B MHOTO(aMIIHN KWIHIIHA CTPaJIH, TOIUIMHEH KOM(OPT U MO-BHCOKO Ka4eCTBO
Ha JKU3HEHaTa cpefa.
OuaxkBaHM pe3yJITAaTH U ePeKTH

e HawmainsaBaHe pa3xonuTe 3a OTOIJICHHE 332 JOMAaKHHCTBATA;

o [lomoOpena xunuiiHa HHQPACTPYKTYpa U MPOMsIHA B 0OJIMKA HA TPaJjOBETE;

e [lo-umcra okonHa cpena - CIECTCHU EMUCHH Ha TapHUKOBH ra3zose (CO2 u 1p.);

e VYiabmKaBaHe HA KHBOTA Ha Crpajiata, KOsTO IIle MMa U TI0-BUCOKA IIeHa.
Pe3yaTaTute 10 MOMeHTA
Criopen cratus B exxeHeBHUKA “Kanuran”, 3a 61130 11-Te TOAMHM OTKAKTO IIporpamaTa
pabotu B bearapus, 1mo Hest ca OTIYCHATH 3acMU 3a 83 MITH. €BpO, C KOUTO ca (GUHAHCHPaHU
MPOEKTH Ha HaJT 53 XWII. ToMaknHCTBa. [IpemocraBenaTa 10 MOMeHTa 0€3BB3ME3/IHA TIOMOII €
20.2 muH. eBpo.
Oxono enna Tpeta (36%) OT U3MBIHEHUTE MIPOCKTH Ca OMIIN 32 TEPMOIIOMIICHH CUCTEMH, a
29% oT puHAHCHPAHETO € U3IOI3BAHO 32 EHEPrOCIECTBAIIM MPO30OPIU. SHAYHTEIICH
HHTEpecC ce HAabJI0AaBa 1 M0 OTHOLICHUE HA Pa3IMYHUTE MEPKH 32 TOIUIOM30IaLusl, a pe3
BTOpHsI Nepuo Ha nporpamara oT EBBP oTuutat noBuieH nHTepec ¥ KbM M3TPaKAaHETO HA
OTOILTUTETHN CHCTEMH Ha OroMaca, OCHOBHO Ha TelieTh.[ 7]

4 BausiHde HA KJIMMATHIHATE (PaKTOPH BHPXY crpaaHus GoH/
3a a ObJe eHa Crpaja yCTOYMBa Ha TEMIIEPATypPHUTE IIPOMEHH ITPH IPOSKTUPAHETO U
KOHCTPYHPAHETO Ce B3UMAT I10Jl BHUMAHUE HIKOJIKO KITMMaTuuHu (paktopa [66]:

w #

@ue. 1 Pasnpedenenue na bvieapus na KiumamudHu 301U

1. Hopmarusuu temnepatypu — [8] Tepuropusita Ha bbarapus e pasiencHa Ha AeBeT
Pa3IMyYHU KIMMAaTUYHH 30HH, KaTO B 3aBUCHMOCT OT TOBa KbM KOs OT TSX € IpHUYHcIeHa
crpazara, MoXke J1a Objie HalpaBeHa CIIPaBKa 32 OYaKBaHUTE CPEIHU TeMIIepaTypH Ipe3
JEHOHOIIMETO Mpe3 pa3IuyHuTe Mecel oT roauHara (Pur.1). Bss purypa 2 e
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IpefcTaBeHa TabIMLa ChC CPEIHU TEMIIEPATYPH PA3IPENEIICHH 10 MECELU 3a BCEKU
€MH Yac OT JE€HOHOIIHUETO.

2. BnaxsocT Ha Bb3AyXa — MApKa 3a KOJIMYECTBOTO Ha BOJHHUTE MapH BbB Bb3yXa U €
€/1Ha OT Hal-ChILECTBEHUTE XapaKTEPUCTUKH Ha BPEMETO U KinMmarta. BnaxxHocrra Ha
Bb3/lyXa UMa I'oJIIMO 3HA4Y€HHE U NPH IIpolieca Ha cylieHe. Ts e Ipsako cBbp3aHa ¢
MPOLIECUTE HA KOHJICH3aIUsl U BIaXKHOCT B CTPOUTEITHUTE KOHCTPYKIIUH, KOUTO OKa3BaT
BJIMSIHUE HA M30JIAIIMOHHUTE MATEPUAIN U TIXHATA €)EKTHBHOCT.

3. Hansrane Ha BoJHUTE Tapy — Ype3 HETO ce ChOJII0/[aBa MPABUIIHOTO N3YHCIICHUE Ha
M30JIALIMOHHMA MaTepual, 3a a He CE CTUTHE 0 NPOLIEC Ha KOHJEH3aIHsl.

4. BsTbp — Ipu NpoMsiHA Ha TEMIIepaTypaTa oT BIThPa B OrpaXJaliiuTe KOHCTPYKINN
BOJIH JIO TTO-TOJIEMH TOIITMHHY 3aryOH.

5. vxn, BaTHp, HaBogHeHUs— Ha 6a3a TAXHOTO KOIMYECBTO U CE30HHOCT,
KOHCTPYKUMHTE OUBAT U3CJIEABAHN U IPOCKTHPAHHU C Oriie] u30sArsane oopasyBaHEeTO Ha
BJIQ)KHOCT U KOMIIPOMETHpaHe Ha MaTtepuainuTe. Upes moa3zeMHa U MOKpHUBHA
XHJIPOU3A0JIIUS MOTaT a ObJaT W30eTHATH HABOIHEHMS, IPOTHYAHHS U 00pa3yBaHETO
Ha MYXBbII.

6. UV pagmanusi — Biusie BbPXY OTpa)IaIlnTe KOHCTPYKIMH
Ha tepuropusita Ha bbirapus ca chOMpaHu IBITOCPOYHHU JaHHH 32 CIIbHUEBATA
paauaiysi, OaromaTpenue Ha Kouto beirapus e pasnencta ua 3 3ouu (Pwur.3):
3oHa I: llenTpanen — 3ananeH pernoH — 3aema 40% oT Tepuropusita Ha ctpaHata 1 30%
OT HaceneHueTo. Pecypc Ha cirbHUEBaTa €HEPIrus —

4 kWh/m2 nuesno unu 1450 kWh/m2 rogurino;

3oHa II: CeBeponsroueH peruoH — 3aema 50% ot TeputopusTa Ha cTpaHara u 60% ot
HaceneHueTo. Pecypc Ha cpHueBata eHeprus — 4.25 kWh/m2 nuesno mwim 1450-1500
kWh/m2 roaumino;

3ona III: FOrousrouen u FOrozananen pernonu — 3aema 10% ot Tepuropusra Ha
ctpanara u 10% ot Hacenenueto. Pecypc Ha cnpHUYeBaTa eHeprus — nosede ot 4.25
kWh/m2 muerno wiau 1550 kWh/m2 roauriso. [9]

e Codua v NogGankauckarta gonvHa
OTonnuTeneH Hawana: 15 okToMBEK Kpan: H34MENMTENHS BBHLWHE 16.0°C
ceseH 23 anpun TeMnEpaTypa .
[DeHrpagych Npy cpapHa
Temnepatypa B crpagata 19 2900
'C
Mecey [ T T T v T v [ vn [ vim | X | X [ X [ xn

Bpoit M3WICIMTENHK GHU B Meceya

[ 31 ] 28 | 31 ] 30 ] 31 | 30 [ 31 | 31 ] 30 ] 31 | 30 [ a1

Cpe, MEcayHa TeMnepaTypa, "C
|-04] 02 | 48 I 10,4 I 15,3 I 18,7 | 21,1 I 20,7 I iS.SI 11,2 I 5.1 0.4
CpeaHa MecayHa 0THOCUTENHA BRasHocT, %
I | | T [ 695 ]| 666 | 636 | 618 ] 674 ] | T

CpegeH MHTEHIWTET Ha MuNHaTa CsHYeEa A N0 BEETHEANHN NOELEXHOC im.

H,
Cesep 229 | 350 | 511 | 616 | 764 | 818 | 81.3 | 753 | 50.8 | 412 ] 25
Matok 394 | SB5 | 777 | TV 1035 ) 1134 11158 | 1194 ] 967 | 67 4
3anag 394 | 585 | 777 | 787 | 1038 1154 | 1158 | 1184 ] 867 | 67, 4
Hor 701 | 935 [1014] 757 | 854 | 692 | 837 | 116011821024 ] 7O

XopuoHTansa
nOSLEIHOCT 496 | 81,0 | 1225|1406 | 186.2 | 201,9 | 207.5 | 2096 | 1568 | 97,5 | 53,

[765 ]
306
306 |
550

381

B BN =] = Y

Que. 2: Tabruya ¢ xapaxmepucmuxy Ha KiumMamuynume 30nu 8 bvacapus

5 KoHTpoJ1 HA BJIAKHOCTTA cpelry 00pa3yBaHeTO HA MyXbJI B ChIIeCTBYBALIM
CrPaiu U CbOPbKEHUS

[64] KoHTponbT Ha BIaXXHOCTTA € OT OCHOBHO 3HAYECHHUE 32 MPABHIHOTO
(GyHKIIMOHMpAHE HA BCsKa crpaja. KoHTponupaHeTo Ha Bilarara € BaXkHo, 3a J1a ce
Mpearna3sT 0OUTaTeIuTe OT HeOIAroNPUATHH MOCIEIUIH 32 3PABETO U J1a Ce 3alllUTH
crpajiata, HOWHUTE MEXaHWUYHU CUCTEMHU U TIXHOTO ChABPIKaHUE OT (PU3HUECKU WITH
XUMHUYECKH YBPEXKIaHHUS.

1.5 BnaxkHocT B crpagure

B AOI'BJIHCHUC KbM NPUYNHABAIINUTC 3IpABOCIIOBHA HpO6JIeMI/I BJIarata MOXC Jia IOBpcan
CTPOUTCIIHUTE MaTCpHUaI 1 KOMIIOHCHTHU HAa KOHCTPYKIOUATA:

* Y IBJIDKEHUTE YCIOBUSI Ha BIaXKHOCT MOTarT Jia JOBEJAT 0 MOBpe/ia Ha CTPOUTEITHU
MaTepHal Ype3 MIECeHU, OaKTepHH, HACEKOMH U APYTH BPeIUTeH (HapuMep TEPMHUTH U
nbepBOAsian). (Dur. 4)
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SOLAR RESOURCES
Theoretical Potential (KWh/m2/vear)

et

2 » oara agena
\

:I + <1450 KWhim2 year
W~ 1450 1500 KWhim2 yoor
I - > 1508 KAhin year

@ue. 3: 3onu Ha crvuesa paouayus 6 cmpanama

* XIMHYECKUTE PEAKIIUK Ha BJIaraTa ChC CTPOUTEITHUA MaTepHalld M KOMIIOHEHTH MOTaT Ja
MIPUYUHAT KOPO3HS U Ja MOBPEIAT HACTUIKUTE, IOKPUBHUTE JIETIHIIA, CTPYKTYPHHU
CKPEIHUTEITHH SIEMEHTH, OKaOesIBaHe, METATHH TOKPUBHU KOHCTPYKIHHU. (Dur.5)

* BoopasTBopuMuUTE CTPOUTENHN MaTepraity (Harp. [ uickapToH) MoraT J1a 3aryosT
SIKOCTHUTE CH CBOMCTBA.

* JIbpBeHHUTE MaTepHai MOI'aT Ja Ce Or'bHAT, 1a HaO0BOBAT WK fa U3rHUAT. (Dur.6)

» Tyxnute v GETOHBT MOTAT J1a Ce MOBPEIAT 3apaji YECTHTE IIUKIIH Ha 3aMpPbh3BaHe U
pa3Mpb3BaHe Ha BOJIATa WIIH 3apaji OTIIOKESHHUTE 110 TSIX MHHEPAITHU COJIH.

* Boute u nakoBere MoraT Jja ObJaT MOBPEIICHH, B pE3yJITAaT Ha KOETO ce HAOIIo/1aBa
HM3II0IIBaHe U HAOBOBaHE.

* M301a1iOHHOTO CBOMCTBO Ha TOTLTOM3OJAIMATA MOXKE J1a ObJle HAMaJICHO.

Que. 4: Obpasysane na mvxyn @ue. 5: Koposus na apmuposka Que. 6: Habwvonan ()';peen noo

2.5 KonaeHs npu crpagyu u cboOpbiKeHUs1

Bb3ayxbT chabpika HeBUAUMHU BOAHM Mapu. KoNKoTo mo-BUCOKa € TeMIeparypara Ha
BB3]IyXa, TOJIKOBA MTOBEYE BOJHU MMapy MOTaT Aa 3aabppxkar. KonkoTo mo-Hucka e
TeMIlepaTypaTa Ha Bb3/yXa, TOJIKOBa MO-MaJIKO BOJIa MOXKe Ja 3aabpka. KongeHzarmsra
HAaCTBIIBA B CIPaJid, KbACTO TEMIIEpATypaTa Ha Bb3/AyXa C€ MOBUIIABA, Bb3AyXbT CTaBa MO-
TOMBJI U CJIeJl TOBA KOHTAKTYBa ChC CTyJeHA MOBBPXHOCT. B ciieicTBHE HAa TOBA BB3AYXBT CE
oXJIaXK/Ia W Ch3/1aBa BUIMMHU BOJAHH KAITIHITH 110 CTy/IeHATa MOBBPXHOCT. BomaTa, kosaTo ce
00pa3yBa, € U3BECTHA KaTo "KOHACH3HUpaia" v MPOLEeChT ce Hapuya "KoHAeH3aus "' . AKO uMa
MOBeYe BOJIHU MapH (IIO-TOITBI BB3/yX), IIE CE MOMyYH TOIMBIHUTEITHO KOHICH3UPaHE.
Bo3nukBaHeTO Ha KOHACH3AIUATA B CTPATUTE € PE3YIITAT OT CIIOKHH B3aUMOACHCTBIS
MEX/Ty OKOJIHATa cpeia, KOHCTPYKTHBHUTE METO/H U TIOBEJICHHETO Ha OOUTATEINTEe Ha
crpagute. [IporiechT Ha KOHAEGH3ANHUA B CrpaanuTe € oopaTnM. Korato moBbpXHOCTHTE Ha
CTPOUTETTHUTE MaTePUAIH Ca MO-TOIUIN WX BEHTUINPAHH, KOHJCH3AIMUITa MOXKE J1a Ce
M3MapHy.

PuckoBete 0oT mpekoMepHa OTHOCUTEIHA BIa>KHOCT U KOHJICH3ALIMs HE C€ OTpPaHUYaBaT J10
MO-CTYZICH KJIMMAaT WX Ce30HU. Te Morar Jia ce cirydar B JIeK KITMMaT, KOTaToO BOJHUTE TapH
ca Ha HAl-HUCKOTO CH HUBO 3a TOAMHATA, HO TEMIIepaTypuTe CHINO ca Hamaienu. Te morat
Jla ce MOSIBAT Npe3 JIATHUA MOKBP CE30H Ha BIIAXKHUTE TPOIUIHM, KOraTO UMa TOJIKOBA MHOIO
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BOJIHY Iapu B aTMoc(epaTa, 4e OTHOCUTEITHATA BIIAXKHOCT € Be4e BHUCOKA M JIOPU MaJTbK CHaj
Ha TeMIleparypaTa € IocTaTh4eH, 3a Ja NpeAU3BUKa KOHIeH3auus. 1 B aBeTe cuTyanun
KPUTHYHUSAT CIIaJ Ha TEMIIepaTypara Moxe Aa ObJe MPUYUHEH OT CTYACHU BHHIIHHU YCIOBHUS
WX OT U3KYCTBEHO OXJIKAaHe Ha 3aKkpuTo. KiimMaTH3ausaTa Ha MOMEIIEHUsITa OTBapsi HOBU
TPaHMIIM 32 BOJHUTE MapH, KATO CE OXJIAXKIAT CTPOUTEIHUTE TOBLPXHOCTH JIO TEMIIEPATypH,
MO-HUCKH OT 00MYaiiHus 00XBaT Ha MPUPOJHATA CPella. KOUTO MPEIU3BUKBAT MIPOOIEMHU B
CHUTYaIlH1, B KOUTO OW OHJIO MaJIKO BEPOSITHO Tpe/IH ToBa 1a ce ciydyar (Pur.7), C
HapacTBANIOTO U3MOI3BAHE HA KIMMATHIIM B MHOTO BUIOBE CIpaJid, TpsOBa J1a ce UMat
npeaBul U epeKTUTE OT U3KYCTBEHO OXJIaXAaHUsI HHTEPHOP U OT €CTECTBEHO XJIaAHUS
BBHIIICH KiuMart. [9]

15.0 "L

WARM
VAPOUR
FLOW

WARM
VAPOUR
FLOW

SUMMER WINTER
@ue. 1: Ilosedenue na cepaoama Due. 8: Tepmomocm medxncdy emadxcu [11]
3a 1a ce HamaiAT pobieMuTe B TaBaHuTe U crenure (Pur. 8, dur. 9, dwur. 10), e BaxKHO 1a
ce 3amedaraT Te3H KyXHHHU OT BBTPEIIHOCTTA Ha JI0Ma, 33 Ja Ce CBeJe 10 MUHUMYM
JIBKEHHUETO Ha BiaraTa B Te3u 30HH. CBIIO Taka € BaXXHO BB3IAYXbT OT KYXHHUTE 1A CE
OTBEX/1a HABHH Ype3 TABAHCKH OTBOPH M "nmuiiamia" BhHIHA 00ImmBKa. ToBa 1ie mo3Boiu Ha
MaJIKHTE KOJIMYECTBA BJIara, KOsSTO BJIN3a B TAX Ja U30sira.

SFLIR

Dist =10 =098
@ue. 9: Tepmomocm medncdy nocewa epeda u nioya [11]
@ue. 10: Obpaszysane na myxvi 6 nooosa koncmpykyus, MUKT — bAH

3.5 U3uucisiBane Ha orpakIanMTe KOHCTPYKIIMYU B CTPAJN Cpelny BJara u
KOH/IEH3aIus

[12] Lenu:

1. Jla ce n3berte KOH/ICH3ANUATA B CTPOUTEITHUTE CITOEBE

2. Jla ce rapaHTupa, 4ye KOHJICH3UpaIaTa BIaKHOCT chOpalia ce Mpe3 CTyIeHHs CE30H IIe e
M3MApH TPe3 TOPEIHUS CE30H.

[13] 3a koHCTpYKIHUS OT HAKOJIKO ciiost (Masuiika, u3osarys, OETOH, TyXJIU U T.H) ce
nocTpasiBa MOJIEJ C TeMIepaTypure B pasnuanute cioese (). JlunusTa, KosTO ce 00pasyBa
MEKJIy TSIX ce Hapuda TemreparypHa kpusa (Our 11).

Bcexku crnoii ce xapakrepusupa ¢ nudy3Ha nedenuHa:

S¢ = p.d;

WL — CBHIPOTUBJICHHE CPEIILy BOIHH AP Ha MaTepuasa (XapakTepHO 3a BCEKH BUIT
MaTepHan)
d — peanHa nebennHa Ha CII0s
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B 3aBuCHMOCT OT pasmpeneNneHneTo Ha TeMIlepaTypara, Moke Jia ObJie OnpeaeIeHo
MaJIKCUMAJTHOTO HaJsiraHe Ha BoguuTe napu Pmax (Tabmuna 2, [lpunoxxenue Ne 7,xbM 4. 19
an. 2 ot HAPEJIBA Ne 7 ot 15 nekemepu 2004 r. 3a eHepruiina e(peKTHBHOCT,
TOIUIOCHXPAHCHUE U UKOHOMHUS Ha eHeprus B crpaau) (Ddur 12)

layer 1 layer 2 layer 3 Pi.max
\ s sa: [ so | T
Inside / Outside I Maximum vapor
i g, Proa
surface \\ ‘{ !/ surface Pi ~ preasure,
b —\
[ t

Inside air Outside air

- P max

Partial vapor - — .
preasure, P Pe

Temperature [ in"C —=

Diffusion-equivalent thickness, Sd1inm  —
Que. 11 Temnepamypna kpusa Due. 12: Maxcumarnomo nanseane Ha napu

W3uncisgBa ce BHHITHOTO HaJIAraHe oT ABCTC CTPAHU HAa KOHCTPYKIUATA:

P i
Pl - rrln(;‘();l
P
Pe e TS)(;e

(0— BIOKHCOT Ha Bb3ayxa B %

Axo muaunTe [Pi; Pe] ¥ [Pmax,i; P maxe] HE ce JOKOCBAT MM mpecuyar — He ce HaOIo1aBa
BB3MOXKHOCT 32 00pa3yBaHe Ha KOHJEH3alKs. AKO ce JOMMUpaT WU Ipecuyar, ChIeCTByBa
royisiMa Bb3MOXKHOCT 32 00pa3yBaHe Ha KOHICH3AIHs.

CnenpaiiiaTa CThIIKa € Jia C€ ONPEII Jaiu oOpa3yBajara ce mpe3 CTYJACH CE30H Bllara MOXe
Jla Ce OTBEJIC U3BbH KOHCTPYKIHUATA MPE3 TOITJI CE30H.

CryaeH ce30H

30Ha Ha KoHeH3aIus — DopMHUpa ce OT MPECEYHUTE TOUKU HA JTUHUATA [Pmax,i; P maxe]u
TaHIeHTH KbM TOUKHTE Piu Pe

[lrpTHOCT HA MU Y3UOHHUS TOTOK —
Ot 30HaTa Ha KOHJICH3 HaBHTPE:

_ P — l)maxl
8i = Z
Ot 30HaTa Ha KOHJCH3 HaBbH.
L IE max” Pe
8i = Ze

z [m?hPa/kg] — chnpoTHBIEHHE Cpelly HAIlyCKAHETO HA BOJHUTE MApH
z=1,5.10%.Sy
2:=1,5.100.S¢”’
Wy — Konnennspana BIaKHOCT
Wi=(gi-ge). T [kg/m?]
T — mepuo/] Ha KOHICH3AIMATA;
TonbJ ce30H
o Pmax — B
i = VA + O,S.Zk
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_ Prax — Pe

Be = Ze + 0,5.7)
M3napena BnaxaOCT — Wi
Wi=(gi+ge). T [kg/m?]
Axo Wi> Wy, cebpanara ce OT KOHAEH3aIMsTa Bllara npe3 CTyISHHs CE30H, LIe Ce U3Napu
Mpe3 TOIUTHS CETOH M KOHCTPYKIUSTA € BhH OT OMACHOCT.
AXO HEpaBEHCTBOTO HE € M3ITBJIHEHO, TPSIOBA J1a ObJIaT B3ETH JOMIBIHUTEIIHA MEPKHU KaTo B
[14]:

o JlobaBsiHEe Ha JOIBITHUTEITHA OTBOPH, MOHTHPAaHE Ha BEHTUIAIIMOHHY [IAXTH U JIP.
Ch3aaBaHe Ha BB3IYIIHU MPOCTPAHCTBA U BEHTWINPAHE HA KYXHHH, KBJIETO Ca
Pa3MoN0KEeHU IbPBECHHHA, TUMEHT HJIH JAPYTH TBBPM MaTepPHAaH, U3OI3BAHN 32
BBHHIIHHU OOJUIIOBKH HA CTEHH

e JloaappikaHe HA CyXU CTPOUTEIHHU MaTEpHaX 0 BpeMe Ha CTPOUTEICTBOTO

e HamansBane Ha ynotpe0ara Ha MaTepHaIn CbC CTYJICHH TOBPXHOCTHU, KOUTO

JUPEKTHO BIIM3AT B KOHTAKT C KJIMMATU3UPAHUTE C TOITBI BB3AYX TOMEIICHUS

e BenTumanus Ha MPOCTPaHCTBATA

e HanacsHe Ha BbHIICH CIIOW M30J1aLIUs
6 Biausinne Ha crpajguTe BbPXY KJIUMATHYHUTE NIPOMEHH
1.6 Ilporuo3u 3a pa3BUTHE HA MOTPEOJEHUETO HA eHePrus
[15] Crpagute npencTapisBaT BakHa YacT OT Objele, JTUIIEHO OT BhITIEPOIHN EMHUCHH.
Bwnpeku ToBa HiMa TOYHA MSIPKA 3a CPAaBHEHUE H BIMSHHETO 3aBUCH OT reorpadckoTo
pasnonokeHue, NpoMsHaTa Ha KIIMMAaTa U TipeIHa3HauYeHHEeTO Ha crpanarta. Makap na ce
MoJIaraT yCHJIUS 32 HaMaJIsIBAHE HA BPEHUTE BIUAHUS B Pa3BUTHTE CTPaHU, MHOTO OT
CBINECTBYBAIIIUTE CIPaJH U ChOPHKCHHS OKa3BaT HEOIArONpUATHO BIMSIHHUE HA KJIIUMaTa U U
okonHaTa cpefa. Toa ch3aaBa HEOOXOAMMOCT OT POKyCHpaHe 3a HaMaJlsiBaHe Ha BPETHOTO
BJIMSIHUE U NPEBPBIIAHETO HA CTPATUTE U ChOPBKEHUATA B CHEPTUHHO-C()EKTHBHU.

EnHepruifHOTO ThpCEHE 3a 3MMHO OTOIUICHHE CHIIO CE€ 0YaKBa Jla HApacHe, MaKkap He TOJIKOBa
OBP30, THil KATO PETHOHKTE C HAK-TOJIIMA HYKJa OT OTOIICHHE OOMKHOBEHO Ca I10-
WKOHOMHYECKH Pa3BHUTH, C HIKOU M3KIIOYEHUS. B pa3BUTHTE CTpaHU THPCEHETO Ha EHEPIus
ce oJakBa /1a He 0be u3MeHeHo A0 2030 r., ToKaTo cTpaHuTe ¢ HE TOJKOBA pPa3BHUTA
WKOHOMHKA I1Ie KOHCYMHUPAT 3HAYUTEIHO moBeue. ONmacHOCTUTE, CBHP3aHHU C KITUMATa,
3acsrat noBede OeAHUTE X0pa MPSKO Ype3 Bb3ACHCTBUS, KOUTO BKIIOYBAT IIBJIHOTO
YHHIIOKaBaHE Ha YSA3BUMHUTE UM JJOMOBE. Y BPEKIaHETO Ha MAaTEPHAIHU aKTHBU OT
EKCTPEMHH METEOPOIOTUYHH SIBIICHHS € T0Ope O3HATO MPH OeTHUTE TPAJICKHU CENHUIIA,
KOHUTO YECTO Ca M3TPaJeHN Ha PUCKOBH 3aJIMBHMA HU3MHHU U XBJIMOBE, IOAATINBU HA €PO3Us U
CBIIQUUILA.

B EBpona € MHOr0 BEpOSITHO IPOMEHUTE B KJIIMMATA J1a YBEJINYAT 4€CTOTATa U
WHTEH3UBHOCTTA Ha TOIUIMHHUTE BBJIHH, 0co0eHOo B lOxxHa EBpona. AnantuBHu cTpaTeru,
KOUTO HE Ca M3KJIFOUYUTENHH 32 pEeroHa, BKIIIOYBAT U3MOJI3BAHETO HA TOIUIMHHA EHEprus,
BEHTUJIALIMOHHO OXJIaX/IaHE U CIbHYEBA 3aCEHYBAHE B OIIPEJIEICHU paMKu. Bb3MoxkHO € 1a
MMa I0-4eCcTa U TeXKa CyIla, IPUIMHEHA OT 3aCylIaBaHEeTO Ha 0YBATa U CBbP3AaHUTE C TOBA
LIETH Ha CTPafuTe. Y BEIMYaBaHETO HA MOPKOTO PAaBHUILE U YBEINYaBa BAIEKHUTE, KOCTO
BUIU 1O JOMIBJIHUTCIHU PUCKOBC 3aHABOJHCHHA HA Kpafl6p€)I<HHTe " pCYHUTEC MCCTHOCTHU B
EBpomna. AnanTupaHeTo Ha XWIHIIA U THPrOBCKU CIpajy KbM CIydyaifH HaBOJAHEHUS €
BB3MOXKHO B €KCTpEeMHH citydau. [[pomeHuTe B KiuMara 1e 3acerHat MHOTOOpOHHUTE
KYJITYPHO 3HaYMMU CTPaIy B PETHOHA, Ype3 eKCTPEMHH ChbOUTHS U XPOHUYHO YBpPEXKJIaHE Ha
marepuanure. Cnoco6Hocta Ha EBpona 1a ce afantupa € OTHOCUTEIHO BUCOKA, BBIIPEKU Ue
MMa 3HaYUTEJIHU Pa3Inius BbB Bb3JEHCTBUATA U BE3MOKHOCTHUTE 33 PearupaHe Mexay
OTAEIHUTE NOJIPAiOHH.
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2.6 Bp3aeiicTBie Ha crpajuTe BbPXy KJIMMATHYHHTE IPOMEHH
CrpaauTte v ChOPBKEHHATA OKA3BAT U3KITIOUYUTEIIHO BIUSHUAC BbPXY KIMMATHYHUTE TIPOMEHH.
He camo MeTo/uTe 3a CTPOUTEIICTBO U BrPaXKIAaHUTE MaTEPHAIN BPEAAT HA OKOJIHATA CPEIa, a
U CBITBTCTBALINTE Tpoleck. HanmpumMep M3Mon3BaHeTo Ha IPUPOJI0 HECHOOPa3HH MaTepUalIH
MMa BPEMEHEH HEraTuBeH e(eKT 110 BpeMe Ha CTPOUTEIICTBOTO, IOKATO B IBITOCPOYCH IUIaH
HETaTHBHO BIIHMSHHUE OKa3BaT CUCTEMUTE 3a OTOIUICHHE, BEHTHJIAIMS U KIUMATH3ALIHSL.
OCHOBHM HETATHBHHU BIIMAHMS OKa3Bat [16]:

— Kouncymanusita Ha eHeprus

— 3ambpcsABaHe HA Bb3AyXa

— Koncymanust Ha Boxa

— CTpouTeIHH MaTePHATH

— CTpouTeJIHH OTHAXBIM PH CTPOEK U pa3pyliaBaHe
7 Onpenesnsine eHepruiiHaTa epekTUBHOCT Ha crpaau [19]
1.7 BunoBe eneprusi BbB crpaja
Ha ¢urypa 13 no-mgony e WirOCTpUpaH THIMYHUS TIOTOK Ha CHEPTHUsITa PH eHA CrPpajia.
BpyTHHTE eHepruifHu Hy>KI1 Ha eJIHa Crpaja MPe/CTaBIsABaT OYaKBAHUTE N3HCKBAHUS 32
OTOIJICHHE, OCBETIICHNE, OXJIAKIaHe, BEHTIIALMS, KIMMATH3alHsl M OBJIaKHSBaHE. 3a
Ompe/essiHe Ha Te3U HY)K/IM CE B3UMAT I0J] BHUMaHHE KJIMMATHYHUTE YCIOBHS, CBOMCTBATA
Ha CcrpaTaTa 3a IPEeHOC Ha TOILUTHHA, aDXUTEKTYPHOTO pas3npeeieHnue 1 APYTH.

Natural energy gains
Renewable energy

Building —

gross

energy Delivered
needs energy

' ( j |
Internal heat gains
Exported energy

System losses

Que. 13: Cxema Ha nomoka Ha eHepausi 8 cepada

EcTecTBeHa eHeprusi — BKIIIOYBA TACHBHOTO CITLHUEBO HAarpsiBaHe, MACHMBHO OXJIaXIaHe,
€CTEeCTBEHA BEHTHUIIAIN, JHEBHA OCBETEHOCT. MaKCHMAIHOTO M3ITOJI3BAaHe HA Ta3W €HEPTHS,
HaMaJisl Hy>KJlaTa OT BHACSHE Ha JOMBJIHUTEIHA CHEPTHs 3a TIOKPUBAHE HA HYXIUTE U
MMOKayYBa 3HAYMTETHO

BbTpeniHa TomIMHHA eHEPrUsi— TOBA € TOIUIMHHATA CHEPTHS Ha XOpaTa, OCBETICHHETO U
ypeauTe, KOUTO U3ThYBaT TOILUTMHA BB BhTPENIHaTa cpea. JlokaTo ToBa € KeaTeTHO PU
CTYACHO BpPEME, TBU KaTO HaMaJsIBa eHepI‘HfIHPITe H3HUCKBaHUA 3a OTOIUICHHUE, IIPU TOpCIIo
BpeMe HeOOX0IMMOCTTA 32 OXJIAXK/IAaHE CE yBEeIINJaBa.

JlocTaBeHa eHeprusi — TOBa € CHEPTUATA, MPEIOCTABSIHA OT BHHIIICH U3TOYHHUK 32 Ja
3aJI0BOJI HYKJIM KaTO OTOIUICHUE, OXJIaXK IaHe, BEHTHIIAIHS, OCBETJICHHE U TOTLIA BOJIA.
OOuKHOBEHHO ce m3MepBa B KuioBaTdacoBe (kWh) 1 ocHOBHHTE eHepTHITHI HOCUTEIH ca
SJIEKTPUYECTBO U TOPHBO, T.C. Ta3, HePT Wiu Onomaca 3a KoTiu. JlocTaBeHaTa eHEPrusl MOXKE
na ObJie TOITbITHEHA C Bh300HOBsEMa eHeprus 10| fopMara Ha CIITbHYEBH MMaHENH, CITbHICBU
OOMIIEpPH WITH BATH).

ExcrnopTupana eHeprusi — KOSTO IIPU BH3MOXKHOCT C€ MPe/iaBa Ha BHHITHU MOTPEOUTEIH
(cbcemHu Crpajau, Tapaku U Jp)
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Cucremun 3aryou — CUCTEMHHUTE 3aryOu ca pe3yiTar oT Hee()eKTUBHOCTTA TIPH
TPaHCIIOPTUPAHETO U IIPeoOpa3yBaHETO Ha JocTaBeHaTa eHeprus, T.e. oT 100% mocraBeHa
eHeprus, camo 90% ce u3M0I3Ba 32 OCUTYPsIBAaHE Ha JICWCTBUTEIHUTE YCIIYTH, HATIP.
OCBETJICHHE, OXJIAK/IAHE VI BEHTHJIAINS, 3apajii Hee()eKTHBHOCTTA Ha M3TIOJI3BAHOTO
obopyaBaHe.

2.7 OnpenessiHe eHEPrUiiHOTO MOBe/IeHHE HA CTPAIN

N3uucnaBanero Ha MOTPEeOICHUETO HA €HEPTHA B CIPA/INTE CE OCHOBaBa Ha
XapaKTepUCTUKUTE Ha crpajaTa U HeHHOTO MHCTanupaHo obopyasane. [IponechT n
B3aMMOBPB3KHUTE Ca CTPYKTYPUPUPAHU B TpU CTHIKHU (Pur. 14)

Crprnka 1 — IIppBaTa cThIKa € U3YMCIIBAHETO HA HETHUTE CHEPTUWHU M3UCKBAHUS Ha
crpajara, T.e. HeOOXOIUMOTO KOJIMUYECTBO EHEPTHA 32 OCUTypsIBaHE Ha W3MCKBAHHATA 32
BBTPEIIHUS KIIUMAT, IOCOUYEHH B crienn(UKaHITa Ha Crpajara.

Crerika 2 — CThITKa BTOpA € ONPEACIITHETO Ha CHEPIHsITa Ha Crpajiara, T.e.

CHEPrUIHUTE XapaKTEPUCTHKH HA Crpajiara ¢ peasiHo norpedieHue. ToBa € KOJIUIeCTBOTO
SHeprus U3MOI3BaHa 3a OTOIUICHHE, OXJIAXKIaHe, TOTIA BOJa, OCBETIICHUE, BEHTHIIAIIMOHHN
CHCTEMH, BKIFOUUTEITHO 32 YIPABICHUETO U CIPaIHATA aBTOMATH3AIIUs M BKITFOUBA
JIOITBTHUTETHATA HEOOXOTMMa CHEPrusl 3a BEHTIJIATOPH, TIOMITH U JIp. 3amucBa ce
SHEPTUIHOTO MOTPEOJICHUE U BUIOBETE CHEPTUIHYU U3TOYHUIIH.

Crerka 3 — CThITKa TPH € OMPEAEIITHETO Ha OOIINTE TTOKA3aTeIH 3a HEpruifHaTa
edextuBHOCT: T KOMOMHUpA PE3YyNTATUTE OT CTHITKA 2 TIO-TOPE 32 PA3IUYHU LICIH,
JIOCTaBEHHU OT Pa3IMYHU U3TOYHUIIM, 32 JIa C€ TIOIyYH OOIOTO MOTpedIcHHE Ha EHEPTUsl 1
CBBP3AHMTE C TOBA TIOKA3ATENH 32 KOHCYMAIUsTa HA CHEPTHUSL.

‘ ENERGY USEfCO” EMISSIONS INDICATORS ‘

Step 3:

Energy use indicators =

conversion of energy for A

different uses from different Step 2:

fuels to a similar energy unit ﬁ Building's delivered energy =

energy used for ventilation,
cooling, heating, lighting and

T I T T hot water
Hot water Lighting Heating Cooling
system system
T alox
h 4 I A ¥

4 A

Ventilation
system

= e
Ay ¥

Automation f=-=--"|
and controls |
n Step 1:

« Building’s net energy =
BUILDING building’s gross energy needs

less (natural energy gains and
Natural internal heat gains)
daylight ﬁ
i T i i i f

Internal Heat Air Indoor and
gains transmission flows outdoor climate

Solar gains ‘

Que. 14: Cmovnku 3a onpedeisine Ha eHepeutiHama eQeKmueHoCm Ha cepaod.

3.7 Iloka3zaTesin 32 KOHCYMAaIMsI HA eHePrusi

PedepenTHuTe cTOWHOCTH 32 TOTpEOICHNE HAa CHEPTHUsI HA CTPaANTE ca 00OOIUTEIHN
CTOMHOCTH, 110 KOUTO e()eKTHBHOCTA Ha CTpajaTa Moxe a Obae cpaBHeHa. MIMaT nBe
OCHOBHHU (DYHKITUH:

— Jla ce onpenenu nany eHepruiHaTa e()eKTUBHOCT Ha crpajaata e 100pa, cpeHa Wi HUCKa
10 OTHOIICHUE Ha JIPYTH CTPAJN OT TO3H THII,

— Jla ce npeHTHGUINPAT TOTSHIIMATHUTE CIICCTABAHUS, TIOKA3aHN OT PA3IHKaTa MEXKITY
NEeHCTBUTEIHNUTE JaHHU U pehEepPeHTHHUTE MOKA3ATEIH: KOJIKOTO MO-JIOIIO € TPEACTABSIHETO
CTIPSIMO JaJIeH IOKa3aTell, TOJIKOBA MO-TOJIsIMa Bh3MOXKHOCT CHIIECTBYBA 32 IOI00psSBaHE HA
e(eKTUBHOCTTA M HAMAJIIBAaHE HA Pa3XOJIHTe.
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@ue. 15: Ilpumepen cepmuguram 3a enepeutina egrekmugHocm

4.7 CepTuduuupaHe Ha CrpajnTe CIPSIMO eHepruiiHa eeKTHBHOCT

CepTudukaThT 3a eHepruitHa e()eKTUBHOCT € 0000IIeHNE Ha SHEPTUIHHS OJIUT Ha Crpajara,
KOWTO € IpeiHa3HaveH Jia lajie MH(opMalus 3a CHepruiiHaTa KOHCYMallus Ha Crpajara u
OIICHKaA 3a e(beKTI/IBHOTO H3II0JI3BAHE HA Ta3u CHEPIrus.

OH.IC HC € IPHUCTO KaKBa I/IH(i)OpMaLII/ISI Ja C€ IIOKa3Ba Ha CCpTI/I(l)I/IKaTI/ITe 3a eHepFHfIHPI
XapaKTePUCTUKH U KaK Ta3u MH(OpMalus TpsOBa Ja ce MHTEPIPETUPA U OCTaBa KIIFOUYOB
BBIIPOC, HO ChIIECTBYBAT Pa3IMuHU MPEAJIOKEHUSA KaTO eTHKEeTa Ha ¢urypa 15 npenioxeH
ot European Programme for Occupant Satisfaction, Productivity and Environmental Rating
of Buildings 2004: Certification of Existing Building Energy Performance.

Hen 1 3a0aun HA JUCEPTALMOHHMS TPYA:

I_[e.nTa Ha JTUCEPTALIMOHHUSA TPYA € 1a C€ u3cjaeaBa eueprni’maTa eq)eKTI/IBHOCT Ha
Crpaam 1 CbOPbLKEHUA U 1A C€ NPEATO0KAT METOAM U CPEACTBA 3a HeHHOTO HOHOﬁpﬂBaHe.
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3a u3nbJIHeHHe HA Ta3H 1eJ 11e ce pemart CJICIHUTE 3ala4uu:

1. e ce HampaBu 0030p, aHAIKM3 U CUCTEMATU3AIIUS HA ChCTOSIHUETO U TPOOJIEMHTE B
o0racTTa Ha eHepruiiHaTa e(eKTUBHOCT MPH CIPAJId U ChOPHIKEHHSL.

2. e ce n3cneaBa BIUSHUETO HA CTPATUTE BHPXY KIUMATUYHUTE TPOMEHH.

3. [Ie ce m3cneaBar ChIIECTBYBANIUTE MPOOJIEMHU, Kacaelu CHepruiiHaTa e(eKTHBHOCT
B CHBPEMEHHOTO CTPOUTENICTBO.

4. e O6b1e mpemioxkeH 1 000CHOBaH MOJIEN 3a TOJJOOpEHHE Ha eHepruiiHaTa
e()eKTUBHOCT Ha THITU3UPaAH MOJieN 0(h)MCHO MTOMEIICHHE B CTaHIapTHA orc crpana.

5. [Ile ce mpoBenaT peayH €KCIIEPUMEHTH 32 CPaBHEHHE Ha ChBPEMECHHU U HHOBATUBHH

METOJIH 32 OTOIUICHHUE, KAKTO U 32 OTKpUBaHE Ha JiIe(eKTH B CHINECTBYBAIIHU PEIICHHS 32
eHepruiiHa e()eKTHBHOCT.
6. [ony4enuTte pe3ynraTu e ObAAT aHATU3UPAHU.

II ChuiecTByBaIIM METOIM CPEACTBA 32 NMOAO0pPEHUE HA
eHepruiiHaTa e(eKTUBHOCT

1. Ypenu 3a uscneaBane eHepruitHaTa €)eKTUBHOCT

[67]

CbBpeMEHHUTE CTAaHJAPTHU 33 CHEPrHiiHa €(PEeKTUBHOCT HA CIPAJU U ChOPHKEHUS Halarat
W3M0JI3BAHETO HA BHBEJCHUTE MKOHOMHYECKH CTUMYJIH 33 OJ00psIBaHe eHepruiiHaTa
edeKTHBHOCT Ha crpagHus (GoH[ B peauna abpxkasu wieHkH Ha EC. ToBa cp3naBa
MPEANOCTaBKH 3a MPUWJIAraHeTo Ha 00CIeABaHNS 32 TOIUIOHEIPOIYCKJINBOCT Ha CTPAIHUTE
orpaxxialiy KOHCTPYKIMU U eleMeHTH. M3non3BaneTo Ha uH(pauepseHa repMorpadus
CaMOCTOSITETTHO MJIM B KOMOMHALIMS ¢ APYTH Oe3pa3pyIInTeTHH METOAN 3a TMarHOCTHKa
MO3BOJISIBA OBP30 U MPELU3HO JIOKAIM3UPaHe Ha TIPOOJIEMHHTE 30HH, KOETO crioMara 3a
e(EeKTHBHOTO OTCTPAHsBAHE WIN M30ATBaHe Ha MPOOJIEMH KaTO TEPMOMOCTORBE, 3aryda Ha
TOIJIMHA, KOMIPOMEHTHpaHe Ha MaTepHala, IosBa Ha MyXbJI U JIp.

1.1 U3mepuTea Ha TOIVIMHHUSA MOTOK [20], (Pur.16)

Te3u u3MepuTenu ca TOUHU, ObP3U U JIECHH 32 U3IO0JIBAaHE PH U3MEPBAHETO Ha
TOIJIONPOBOJMMOCTTA B M30JallMU. IHCTPYMEHTHT € KaInOpupaH CIpsIMO MPUETHTE
eBpONEHCKU CTaHAAPTH 3a eHeproeekTHBHOCT Ha Matepuany. [loaxoasmm e 3a u3cieaBaHeTo
Ha [0BEJIEHUETO Ha MaTepHaa 3a HO-IPOJbIDKUTENICH IIEPUO]] OT BPEME .

Que. 16: Hzmepumen na monnunen nomoxk HEM 436 Lambada Series

Moctpata ce mocTaBsi MeXKAY JABE IUIOCKOCTH HATPATH C Pa3IuHU TeMIepaTypu. TOTITHHHIS
MIPEHOC MPEe3 MOCTpaTa c€ U3MEPBa Upe3 NaTUUIM, 10 U3PABHIBAHE HA TEMIIEPaTypara.
Pesynrarute ce cpaBHSIBAT C HOPMATUBHUTE.
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Thickness gauge

L:ta;:j:|

Haisting device

Upper heat sink — CO00QO0o0000QOOO00000000
Pelter system

Heat flux transgducer

Testsample | Cirectionof
heat flow

Heat flux transducer

Electranics and data
acquisition system

Peltier system

Lower heat sink CO00000000000002000000

Cooling system

Schematic design of the NETZ5CH HFM 436731 Lambda (plate temperatures between 0°C and 100°C)

Que. 17: Ilpunyun na delicmaue Ha usmepumes Ha MONIUHEeH NOMOK

1.2 TepmockeHep 3a OTKpHBaHe HA TOIUVIMHHH 3ary0n

Vpennt (Our. 18) e npeaHazHaueH 3a JUCTAHIIHOHHO
W3MepBaHE Ha MOBLPXHOCTHATA TEMIIEpaTypa Ha pa3IuIHU
Tena, 32 OTKpUBAaHE Ha MecTaTa ¢ TepMomoctose. [1pu
CTpaJuTe TOBA Ca CTEHU, MECTaTa OKOJIO PAMKUTE Ha MPO30PLHU
Y BpaTH, TaBaHM, ITOJ0BE U Jp. TOYHOTO ompe/esiHe Ha Te3HU
MECTa, CTaBa Ype3 CpaBHABAHE HA U3MEPEHATA B JaJicHa TOUYKA
TEeMIlepaTypa ¢ APYyra, KOsATO € 3a/1aJicHa IPeIBAPUTEIHO KaTo
pedepeHTHa.

Que. 18: TepMocKkeHep 3a omKpusaHe Ha
monnuHHU 3a2ybu Black& Decker TLD100

1.3 U3mepuTes Ha KOHCYMHPAHA eHeprusi

3a 1a ObJe yCTAaHOBEH IIPEpa3xo/ia 3a OTOIUICHUE U BEHTHIIALUS, MOXKEM JIa 3acedeM
eXeHEBHATa KOHCYMaLlUsl Ha eJIEKTPOCHEPT s, Upe3 CHelraleH ype 3a n3epBaHe.

VY CTpoiicTBOTO ce MpUKpens KbM 3aXpaHBaHETO a ChOTBETHHUS ypes (KIMMAaTHK, eduKa,

paauaTop u mp.)

SEM 16+USB

Standby Energy-Monitor

@ @ @ Que. 19: ismepumer 3a KOHCyMauus Ha
S eHepauss NZR SEM16 USB (0-16A)

1.4 UndpayepBeH NUPOMETHP 32 TOMIHHEH MOTOK
Tosu ypen onpenerns roJeMHHATa Ha TOIUIMHHIS TIOTOK ITPe3 OTPakKAalliy IIOBbPXHUHM Ha
crpanu. (dwur. 20)
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Que. 20: Unppauepser nupomemvp 3a monauner nomox Omega OS-622

W3MepBaHUAT ce U3BBPILIBAT YpE3 HACOUYBAHE HA YCTPOHCTBOTO KBbM JKEIaHUS 0OEKT OT
e/lHaTa CTpaHa. Ypela ce 3aHyJIsABa U ce IIpaBU U3MEpPBaHe OT ApyraTa CTpaHa, cje]l KOeTO Ha
JHUCIIIes! ce U3NucBa TOMHHMS oTOK B bputancku Tommuuan Exunumm (BTU) nin
BaToBe. [23]

1.5 UudpavepBeH TepMOMETHP

Wndpavepenuns: TepMOMETHP MOXKE Aa U3MEPH ObP30 U 0€3KOHTAKTHO TemIiiepaTypa ot -30
1o +900°C. Upes nazepHO HACOUBAHE JECHO MOXKE Ja ce n30epe 30HaTa, B KOSATO CE ThPCST
rokazanus. (dur.21)

Que. 21: Unppauepsen mepmomemuvp Testo 8§60-T2
1.6 Anajau3aTop Ha TepMUYHA TUDYy3UsT
VYerpoiicTBOTO M3M0I3Ba 3 CEH30pa 3a M3MEpBaHe Ha TepMuYHa Au(y3us, cnenuduana
TOIJIMHA, TEPMUYHA IIPOBOUMOCT M TEPMHUYHA Pe3UCTEeHTHOCT. CEeH30pUTE Ce HaMHpaT B
UIJIa, KOSITO Ce MOCTaBs B 00€KTa Ha MU3CIeBaHe, TOBA HU MTO3BOJISABA J]a HaOJII01aBaMe
TeMIIepaTypHHUTE IPOMEHH.
H3mepBaneTo MoXe 1a0b/ie HalpaBeHO KaKTo B JIA0OJATOPHH, TaKa U B TIOJIEBU YCIOBHS U
IPH J1Ba peXXKUMa Ha paboTa — pbUCH M aBTOMaTH4YeH. To4HOCTa Ha n3MepBanusTa ca +10%.
1.7 Tepmokamepu
(®ur.23) Undpauepsenata Tepmorpadust ¢ Hai-ObP3UAT U JIeCEeH OE3KOHTAKTEH U
0e3pa3pylIuTeneH METO T 32 OTKPHBAaHE HAa TOIUTMHHUTE 3aryOu U APYTU TEMIIEPATypHH
SIBJICHUS TIPU CTPAJH ¥ ChbOPBIKECHUSL.
JluarHocTukaTta B CTPOMTEIIHHS CEKTOP C TEPMOBU3HOHHA KaMepa MOXe /1a [IOMOTHE 3a:

- Busyanmsupane Ha 3aryourte Ha eHeprus

- OrkpuBane Ha nuncBama win aedexrHa nzonanus (dur. 23.1)

- Jlokanusupane Ha Mecta ¢ TepMmomocToe (Pur. 23.2)

- HaGmonenue Ha Biara B M30J1a1ysITa, IOKPUBUTE M CTEHUTE BHB BhTPEIIHATA

1 BbHIIHATa KOHCTPYKIUA
- OtkpuBaHE HA MyXbJI ¥ JIOIIO U30aupanu obnactu (dur. 23.3)

Asmopegepamu Ha oucepmavuu 4 (2020) 19-60


Vostro3550
Rectangle


34 BeHeta Mocndosa

Que. 22: Ananuzamop na mepmuuna oughyzus KD2 PRO ®ue. 23: Tepmoxamepa FLIR ES5
B nombiiHeHHE KbM 3aryOHTEe HA €HEPrusi, TePMOKaMepaTa MOKe J1a CIIYXKH U 32 OTKpUBaHE

Ha IPOHUKBAHC Ha BOJia B INIOCKU TOKPHBH, OTKPHUBAHC HA ITYKHATUHU B Tp’b6I/ITe 3a ropeuia
BOJAQA, CIACKTPHUYCCKU HCU3IIPABHOCTU U APYTU CTPOUTCIIHU MMOBPCIU.

136*C
12
10
2
.7

@ue 23. 1: Omkpusarne na KOMNpOMEMUPAna U30IAYUsL Ype3 mepmoKamepa

Que 23. 2: Habniodenue na mepmomocm upes mepmoxamepa

189 *C
gLl

F L4

[ 12

104

Que 23. 3: Hanuuue na é1aea, npeonocmaska 3a 00pasy8anemo Ha Myxvi
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2. Tomnonszonanuu

[66]

M3omnamusra € Hal-MPaKTHIHUAT U PSHTA0MIICH HAYMH Ja CE€ HalpaBU KbIIa MO-CHEPTUIHHO
edexTHBHA 110 MHOIO HauuHU. [ToaabpkaHETO HA XJIAAHO MPE3 JISATOTO U TOILIO MPe3 3uMaTa
CIICCTABaA 40% eHepFI/I}I 1 HaMaJIsiBa CMETKHUTE 3a OTOIIVICHUEC U OXJIAXKIAaHEC. TH ChIIO TakKa
HaMaJisiBa 06pa3YBaHCTO Ha KOHACH3alus B orpamz[aHmTe HOB’BpXHOCTI/I. TOBa OCI/IprHBa
TIOJI3H 32 3[IPaBETO Upe3 MPEIOTBPATIBAHE 00pa3yBaHETO HA MyXbJI M BIIAXKHOCT U
HaMaJIsIBAHC HA peCHHpaTOpHI/ITC HpO6J'ICMI/I.

O6I/IKHOBCHO C’BH_ICCTByBaT JABa OCHOBHH BHJa U30J1allUs — TOIIJIOHU30J1allusd U pe(lmeKTopHa
HM30JIaIHSL.

Hskoun n3omanoHHu MPOIyKTH KOMOMHHUPAT CBOMCTBATA HA TOIUIOM30JIAIUATA U
pedrexTopHaTa U30IaIusl.

[MpaBuaHuAT W300p 3a U30JIAIKS € CBBP3aH C HAKOJIKO Ha OPOil TEPMUYHU XapaKTEPUCTUKH
Ha Matepuanure: [26]
1. TomnonpoBomumoct — CBOHCTBOTO Ha MaTepuaa jia mpeHacs ToruiiHa. M3uucisisa ce
Ha JIMHUSATA MEKTY JBE OBBPXHOCTH C Pa3IMYHU TeMenparypu. [locokara ce onpenens
OT I10 TOILIATA, KbM IO-CTYyI€HATa IOBBPXHOCT:

Q — (ti—fie)ZAll [J]
ti>te
Z — BpeMe 3a MMPEHOC Ha TOIIMHA
A — o

d — nebenvHa Ha eleMeHTa

A — KOe(HUIMEHT Ha TOILIONPOBOUMOCT — CocOOHOCTTa Ha BELISCTBATa Ja MIPOBEXKIaT
torutrHa. O3HavaBa ce ¢ rphllkaTa OykBa Jamo6ma A. ToBa € KOMTMYECTBOTO TOILIMHA, KOETO
MpeMHHAaBa Tpe3 Matepuali ¢ Aedenunaa 1 m, mpe3 mwiomny 1 m?, 3a Bpeme 1 s, mpu pasiuka B
TeMreparypute (TemnepaTtypes rpagauenr) 1 K.

2. TommonpemuHaBaHe (MEXIy BHHILIEH Bb3/IyX U BETPEIIHA KOHCTPYKIHS MK BHTPEIICH
BB3/1yX U BHHIIHA KOHCTPYKIIHS) O [W/m2 co ]

AzAt
3. KOC(bI/ILII/ICHT Ha TOIUIONIPEMHWHABAaHC — 3a KOHCTPYKIUA
11 d 1

U:ai A ae

1—R
TR

R — TOIUITMHHO CHITPOTUBIICHNE HA KOHCTPYKIUATA
2.1 BuaoBe u301a1lMOHHH MATEPHAIN
[27] CoiiecTBYBAT OpraHUYHU W HEOPTAaHWUYHU U30JIAIIMOHHU MAaTEPHATTH
2.1.1.HeopraHu4HHU U30JIALIMOHHU MATEPHATH

Knersuen 6eton (A= 0,14+0,22) (Dur. 24)

Que. 24: Knemvuen 6emon Que. 25: [Tenocmvrno
Ienoctrkio (A =0,0045) (Dur. 25)
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Mumnepainua Bata (A =0,050) (Dur. 26)

M3onanus OT MUHEpPAIHA BaTa Ce MPABH OT CTONEHO CTHKIIO, KAMBK HIIU IIJIaKa
(MPOMHUILLIEHH OTIAIBIIN), KOUTO CE MPEoOpa3yBar B BIAKHECTA CTPYKTYpPa, KOATO
NpeI0TBPATABA JBUKEHUETO Ha Bb31yXa. MaTepuatbT € M3KIIIOUUTEHO 3/pasB,
OrHEYCTOMYMB U NPUTEKABA IIIYMOHM30JIaIMOHHH CBOMCTBA.

Que. 26: Munepanna sama
2.1.2 Opranu4yHM U30JANMOHHH MaTepHaIH

XapakTepusupar ce ¢ KoepunueHT Ha TorionpooaumMoct A = 0,030+0,040.
Excnanmupan nonuctupoi (EPS / Expanded polystyrene) (®ur. 27)
Exctpynpan nomucrnpon (XPS/ Extruded polystyrene) (®ur. 28)

@ue. 27: EPS Due. 28: XPS
[Monmuyperan (SPF)

HN3nomsBa ce mox ¢popmara Ha MOJIMypEeTaHOBATA IIHA, KOATO Ce Iojlara JUPEKTHO upe3
U3IMBaHe WK pasnpbckBane. (Spray polyurethane foam /SPF) (®ur 29). [Tonyuasa ce ot
KOMOHMHAIMATA Ha TEYHOCTH, KOUTO pearnpar MHOTO Obp30 U 00pa3yBar IsHa, Hail 4ecTo
ToBa ca MeTiiIeH nudenun quuzonuanat (MDI) win momumepeH MeTuineH qudeHut
numsonuanat (pMDI) u katanuzaTopu, pa3leHBall areHT U Ap.

3a J1a ce oCUrypH BHCOKA eHepruitHa e)ekTuBHOCT, 0e3 n3tndane (dur. 30) Ha ToTHHA,
clieIBa MOHATXKBT J1a ObJie MPABIITHO U3IIBJIHEH U ChOOPa3eH ¢ THIAa Ha HOCeaTa
KOHCTPYKLUS, EKCIUIOATAlIHOHHUTE YCIOBUS M KIMMAaTHYHHI XapaKTepUCUTHKA Ha paiioHa, B
KOHTO ce HaMupa crpaaara.

Asmopegepamu Ha oucepmavuu 4 (2020) 19-60


Vostro3550
Rectangle


METOIM ¥ CPEACTBA 3A U3CNEABAHE HA EHEPITMHATA E®EKTMBHOCT HA CFPAIN VI CbOPBXKEHUSA 37

Que. 29: Ilonuypemanosa nana

@ue. 30: Tepmomocm 6 Hekauecmeeno nocmagena u3oaayus

2.2.TexHoJiorus Ha n3padoTkKa Ha ¢acaaHa u3oaanuA

[28]

N3paboTBaHeTO Ha TOINIOM30IAIMA € crenuduyHa paboTa, KOATO ako He ObJie N3ITbIHEHA
MPaBHIIHO MOYKE Ja MMa JIOII €(peKT M HEeBBh3BPHIIAEMOCT Ha MHBECTHIMATA. BaskHM ca, KaKTo
TEXHOJIOTHSTA HAa U3PA00TKA U MHIUBHYATHUTE YMEHHS Ha U3ITBJIHUTEIIS, TaKa U
M3I0JI3BAaHUTE MAaTEPHUAIIN U TIPABUIIHOTO MM ChueTaBaHe. ChIIECTBYBAT U3BECTHHU PA3IHKH
MEJK1y HarpaBaTa Ha U30J1alys Ha OJI0K U KbII[a, HO T€ HE Ca MPUHIUITHY - IIPU KBIIUTE
MPOCTO MMa MO-TOJSIMO Pa3HOOpa3ue OT MPHUIOKUMU TEXHOJIOTUH U MaTepUaITH.

— MoHTaK Ha H30JIALIHOHHMTE MJIATHA

Ha ¢wur.31 e nokasan mpoiieca Ha MOHTaX Ha U30JIAIMOHHUTE IIJIaTHA.

O NG

ce
A | Py2a nose 20ck u donKama okoMO SCH
D .

.
ol
*

ca 3aKp [
Ha no-4amko om T56p./2

Om ebmpam kNG CMPaNa ia Apozopeua
| co zamanea XPS c debanuna e

| TORAON30M3NOKKO ANAMHEO -3ANSREHO
o | zakumero ¢ dwdemr

@ue. 31: Monmaoic na u301aYUUOHHU NIAMHA
— 'brioru npoduiu 1 NpeIBAPUTETHA MINMAKOBKA
Llenta uM € OT eHA CTpaHA Ja 3a3/APaBAT T€3M Hal-caadu MecTa, a OT JApyra Jia MpuaaaaT 1mo-
Io0Bp ecTeTndyecky BUA. ToBa € IeMOHCTpUpaHo Ha ¢ur.32.
T

TnacmMac080 bahAYa ¢ MPaxa

Que. 32: [lpedsapumenna wnaxnosrka

— OCHOBHA MIMAaKJI0BKA ¢ MpekKa

[TepBa3bT mpeana3sa OT NPOHUKBAHE HAa BOJIA 3a]] U30JALUsTa, U OT MHTEH3UBHOTO MOKpEHE
Ha Ma3wiakara noJ npo3opena (dwur.33).
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Ocroena c Mpexa

Xir dpo U3 0TI 0N B CUTURO NO 63 13C M3

ApHUPANLE CRTBKTAKE HPaxa

cmpj-(::wpu;am HazuIKa

CcHOGHE WINAKITOB KA

Toonpo3opey N nepsas

Que. 33: Ocnosna wnaxknoeka Que. 34: [Tocmassane na mazunka

— Masuika
BaxxHo e Ma3wiikaTa Jla iMa BHCOKAa MEXaHHYHA SKOCT Ha CIEIICHHE ¢ OCHOBATa, JI00pa
MaponpoONyCKIMBOCT U €CTCTUYCH BhHIIICH Bu (Dur. 34).

3. Comapuu nanenu

[65]

[29] Yecto BrcokaTa mbpBoHavaiHa neHa Ha cuctemure PV, ST u SVP uMm npeun 1a 6baar
BKJIIOUEHU B ChBPEMEHOTO CTPOUTEICTBO. BBIpeku ToBa, ¢ Mo-100pH CTUMYIIH,
TEXHOJIOTHYHH MTOJ0OPEHHS U MOBUILIABAHE HAa LICHUTE HA EIEKTPOCHEPTUsITa, CHEPTHATA OT
CITbHYEBU M3TOYHHIIM III€ CTAaHE MO-KOHKYPEHTOCIIOCOOHA 10 OTHOIICHHE Ha Pa3XOIuTe.
HoBoTo cTpouTencTBo, MoJAroTBEHO 3a KOHCYMAIHs Ha CIThbHYEBa CHEprHsl, 1ie Ob/ie B
CHCTOSIHUE JIa C€ BB3MOJI3BA OT NOJI3KUTE My. TpsOBa Ja ce 00bpHE BHUMAaHHUE Ye UMa
MPUYHMHY, HAKOH CIPajiy J1a HAMAT Bb3MOXHOCT 33 TaKbB THIT HHCTAIAINH U U3ITBJIHEHUETO
UM € TEXHUYECKH HEBB3MOXKHO.

Nma MHOTO TIpeIMMCTBA HAa CIIFHYEBATA €NIEKTPOSHEPTHsI, HO HAl-BaKHOTO € 4e MPH
u3Mmoa3BaHeTo UM He ce otaens CO2 — crpHUEBaTa EIEKTPOSHEPTHs € 3eJeHa Bh300HOBIEMA
SHepTus U HEe OT/eIIs BPSAHN EMUCHH Ha BBITIEPOJICH JBYOKHC WIIN IPYTH 3aMbPCHUTEIH.
TunuyraTta qoMaiiHa cirbHYeBa (POTOBOJITAMYHA CUCTEMA MOJKE JIa CIIECTH TIOUTH JIBA TOHA
BBIIIEpO ToauIIHO. [30]

EnextpoenepruitHuTe CUCTEMH Ha CITBHUYECBHSA NIAHEN YABIT EHEPIUsATA HA CIBHIETO C
MOMOIITa Ha (POTOBONTANYHHU KIIETKHU; T€ Ca U3BECTHHU ChHIIIO KAaTO (POTOBONTANYHH TTAHEIN
(PV). Knetkute mpeBpbIuaT cibHIEBATa CBETINHA B €IEKTPUIECTBO, KOETO MOXKE /1a ce
W3M0J13Ba 32 paboTa ¢ pa3IniuHu BUJOBE YPEeIu U OCBETIeHHE. Te He ce HyKAasAT OT JUPEKTHA
CITbHYEBA CBETIIMHA , @ MOTAT Ja TEeHEPUPAT EICKTPUUECTBO B 00IaUeH JCH U OOMKHOBEHO CE
MOHTHpAT Ha MOKpHBa Ha crpajaaTa (Pwur. 35).

Que. 35: Conapuu nanenu MOHMUPAHU HA NOKPUB HA CepaAda

@DOTOBONTAMYHUTE CUCTEMH CHILO TaKa HAMAIISBAT HATOBAapBAaHETO HA
eNEKTPOPA3IPEICIUTEITHOTO 1 MIPEAAaBATEIIHOTO 000py/IBaHe, KaTO ITO3BOJISABAT HA )KMINIIATA
u OM3HEca ITbPBO Jla 3TETJIAT CHEPTHsl Ha MACTO, M HE Pa34nTaT M3IIUIO Ha eJIeKTpHYecKaTa
mpexxa. [Tons3ure ca ABOMHU: N3MON3BAHETO HA €JIEKTPOSHEPTHUsl Ha MCTO IPEJOTBpaTsABa
HeeEeKTUBHOCTTA Ha TPAHCIIOPTUPAHE Ha €JIEKTPOCHEPTUs Ha ABJITH Pa3CTOSHMUSA, a
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CHUCTEMUTE Ha MSCTO IOTEHIMAJIHO [103BOJISIBAT Ha MPEAIPUSITHETO 13 OTJIOKHU CKbIIU
MoJ00peHMsI Ha CBOsITa MH(paCTPyKTypa.

4. Enepruitno EdextuBHO OCBETIICHHE

Enexrpudeckara eHeprus, KOATO C€ U3I10J13Ba Ipe3 LM XKU3HEH LIUKBII Ha €jHA
eJIeKTpUYecKa KpyIKa cTpyBa oT 5 1o 10 mbTH MbpBOHAYAIHATA TOKYITHA [IEHA Ha camaTta
KpYLIKA..

IIpe3 2012 r. ce mosiBrxa HOBU CTaHIAPTHU 3a OCBETJICHHUE B CBETOBEH Malllad M 10 TO3U
Ha4MH Ce MOsBHUXa Bb3MOXKHOCTH 3a IecteHe Ha cpeactsa karo LED, CFL kpymku u
XaJIOTCeHHH JIaMIi. BeIpeky ye mbpBOHAYAIIHO MOTAT /1a CTPYBAT MOBeYE OT TPAAULUOHHUTE
KPYUIKH, IO BpEME Ha TEXHUS JKUBOT T€ MECTAT MapH, 3al[0TO U3IOI3BAT [10-MAJIKO EHEPIHUs,
KOETO T'l IPEBPbILIIA B J0OBP CIBTHUK B IIPEBPBIIAHETO HA CTPAJUTE U CHbOPBKEHUATA B
enepruiiHo edexrtuBau (Tadin.1).

4.1 CFL OcBeTtJienne
Oceerutennute Teia CFL (Compact Fluorescent Lights) (®ur. 37) mpeacraBnsBat cManeHa
Bepcus Ha (ITYOPECIICHTH C ITBJICH pa3Mep.

A

Frame

A
N

TeEE

-

Glass
Cover

Polymer
Sheets ™ |

Cells <~

Backing .~
Materials

@ue. 36. [okpusno 3onupane na PV nanenu

OONKHOBEHHA

Jlymenn CFL exBuBajieHT LED exBuBajeHT
KpyluIKa
40W 450 Im oW 5-10W
60W 800 Im 15W 12W
75W 1100 Im 18W 14W
100w 1600 Im 23W 16-20W
150W 2600 Im 40W 25-28W

Tabxn. 1: Cpasnumennu cmouHocmu Ha 0ce6emieHue 8 3a8UcUMOCH Om U3NOA36aHOMO
Hanpesicenue npu oouxnosena, LED u CFL xpywxka

nsmopegepamu Ha oucepmavuu 4 (2020) 19-60


Vostro3550
Rectangle


40 Beneta Mocudosa

% PHILIPS

Que. 37: CFL kpywxa @ue. 38: LED xkpywxa

OCHOBHH TIPEIUMCTBA

1. E¢ukactan — CFL kpylKuTe ca 4eTHpH IbTH NO0-e(DEKTUBHH U ca C IPOABIKUTEIHOCT
10 10 mbTH TO-BJITa OT Ta3W HAOOMKHOBEHUTE Kpymiku. KopmycsT ¢ 22 BaTa umMa
PUOIM3UTEIHO ChIllaTa CBETIMHHA MOIIHOCT KaTo 100 BaToBa Ha)ke)kaeMa XKUUKa U
chOTBEeTHO M3Moa3Bat 50 - 80% mo-Manko eHeprus OT Hesl.

2. N3rogan — Bbrpeku, 4e mMbpBOHAYAIHO MO-CKBITH, T€3U KPYIIKU CIIECTSIBAT apH B
JBITOCPOYCH TUIaH, 3alI0TO M3MON3BAT 1/3 enekTpudecTBO U H3IbpXKAT 10 10 TBTH MO-ABJITO
ot obukHoBeHuTe kpymku. Ennanunara CFL ¢ 18 Bata, u3non3Bana BMecTo 75 BaroBa
KpYLIKa ¢ HaXKe)kaema Xuika, e crectd okoio 570 kWh npes nenust cu xusor. [lpu 16
neBa Ha kWh ToBa ce paBHsiBa Ha criecTsiBaHus oT 90 JB.

3. HamansaBar 3aMbpcABaHETO Ha BB3AyXa U BOJUTE— 3aMECTBAHETO Ha €/IHA OOMKHOBEHA
kpymka ¢ CFL kpymika 1e npegoTBpaTti U3MyCKaHETO Ha MOJIOBUH TOH BBITIEPOAEH THOKCUT
B aTMocdepara 1o BpeMe Ha ekmyoaTauusiTa . Ako Bcuuku B CAILl n3nonssar
€HEeprocrecTsIBaIo ocBeTiieHue, 90 OT eNeKTPOLEHTPATIUTE ChC CPEIHU pa3MEpPH MOTaT J1a
Obpaat 3akputu. CriecTABaHETO Ha eNIEKTpOoeHeprus HamassiBa emucunte Ha CO2, cepeH
OKCH/JI ¥ SIAPEHH OTHAIBIM C BUCOKO HMBO HA OMACTHOCT.

4. BucokokauyecTBeHa CBETIMHA — HOBHTE KPYIIKHU JaBaT TOILIA, TPUBJIEKATEIIHA CBETINHA
BMecTO "cTyaeHara Osa" CBET/IMHA Ha MO-CTapUTEe MOJAEIH.

5. PaznooOpasue — Kpymkure MoraT a ce M3I0JI3BaT HABCAKBAE, KbJIETO U OOMKHOBEHHTE.

4.2 LED OcsetieHue

LED/ Ceeroauomute (Light Emitting Diodes) (®ur. 38) ca TBbpaU €JIEKTPUUECKH KPYIIKH,
KOMTO Ca U3KJIIOYHUTETHO eHepruiiHo edextuBHU. Korato ce pa3paboTBar 3a IbPBH BT,
M3I0JI3BAHETO UM CE€ OPAHUYABAIIO JIO [UIAraHETO WM KaTo €JMHMYHA KPYIIKa B YPEIU KaTo
MaHEJN 32 HHCTPYMEHTH, SJICKTPOHHKA, KOJICIHH CBETIIMHHA Ha OTKPUTO M Ha OTKPUTO U JIp.
5. CucteMu 3a oxXJaXKIaHe

HechbMHEHO Hai-MOMyIApHUS METOT 32 OXJIKIaHe ca KiUMaTUIMTe. Te U3Mo3BaT ChIIUT
OICPATUBCH IPUHIKIT K KOMIIOHCHTH KaTO XJIQJAWIHUKA. KITMMaTUKBT OXJIak/1a upe3 CTyIeHa
BBTPEIIHA HAMOTKA HapeyeHa U3IapuTell, a KOHICH3aTOPBT, TOpellia BbHITHA HAMOTKA,
0CBOOOXK/IaBa chOpaHarTa TOIUIMHA OTBBH. KoMItpecopHa moma, npemectsa Gryn/ 3a peHoc
Ha TOTUTHHA (WM XJIQJWIICH areHT) MEKIy U3MapUTEIls U KOHAEH3aTopa, Ype3 KOUTO
BB3AYXbT ce oxinaxna (dur 39) [34].
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Air Conditioning -

Condenser coil

Que. 39: [lpunyun na deticmeue HA KIUMAMUKA

6. Be3aymnu (Tepmo) 3aBecu

duhin Eriggor

Ha MHOT0 00IIIeCTBEHH MECTa KaTo Mara3uHH, ThPrOBCKH [IEHTPOBE, HHIYyCTPHAIHN XaJleTa,
OOIIIECTBCHU CTPAIH U Jp. BXOAHUTE BpaTh OCTaBaT OTBOPEHH 3a IBJTO BpEeMe Npe3 JCHS.
ToBa BOJH 10 OTPOMHU 3ary0H Ha CHEPTHs 32 OTOIUICHHE/OXJIAXKIAHUE HO CBINO U 3a
nuckoMdopT Ha notpedutenute. EAHO OT Hal-e(eKTUBHUTE PEIICHHUS 3a IPEOI0JIsIBaHe Ha

TO31 npo6neM Cca TCPMO3aBCCUTC. Te umar peauna nmpeaAumMcCTBa:
® OocurypsBat 6nar0an$[TeH BBTPCHICHU KIIMMAT
® [IPCAOTBPATABAT TCUCHUA

® HCIOITYCKAT BJIM3aHCTO HAa HACCKOMU, MUPU3MHU, ITPaAX U APYTU 3aMBbPCUTCIIA

e Oe3lIyMeH peKuM Ha paboTta
® BB3MPEISICTBAT Biarara
e OCUTypsiBaT MUHHMMAJIHA CHEPTrHiiHa 3aryba

[36] TepmozaBecute ch3aaBaT HEBHIMMA Bb3AyIlIHA Oaprepa MEKIy CTYACHO U TOILIO
MIOMeEIlEHHE, Ype3 MUPKYIUPAI OKOJIO OTBOPA Bb3yX, KaTO BB3IMPEIAACBAT TOIUIUS Bb3AYyX
npe3 3uMaTa ¥ CTyICHHS Bb3/IyX Mpe3 JSATOTO Aa u3nu3at HaBbH (Pur. 40 u dwur. 41). Tosa e
U3KITIOYUTEITHO MOJIE3HO MPH OTOIISIEeMUTe OOIIECTBEHN CTPaH, TOJIEMH XaJleTa ChC
CEKLIMOHHU BpaTH, CKJIAJI0BE C XJIaJAUIHU KaMepH U Jp.

fem
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Que. 40: Cmecsane na cmyoer u monwvi 8b30YX NpU OMEOPeHa 8pama
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Que. 41: Bv30ywna bapuepa npu omeopena epama
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Bw3nynina 6apuepa npu oTBOpeHa Bparta
[37] Ilpu n360p Ha Hall-MOAXOAAIINS TUII TepMO3aBeca TPOBA J1a ce ChoOpa3H CICTHOTO:
e Cuiara M MHTEH3UTETa Ha BBTHhpA B pailoHa HA MOHTaX
e TemnepaTypHUTE pa3IUKU
¢ Jla ce n3bepe nmpaBUIIHATa BUCOYMHA HA HHCTAIMPAHE CIIPSIMO 00XBaTa HA BB3AyIIHATA
CTpysl Ha TepMO3aBecaTa, 3a Aa Ob/ie MOKPHTA [sIaTa IIOBBPXHOCT HAa OTBOPA
(®ur.42).
AKO OTBOPBT € TBBP/E IUPOK, BB3MOXKHA € KOMOWHALIMSTA HA JIBA WU ITOBEYE YPEIH
eIIUH JI0 JPYT 32 Jia ce MOKpHe IsIaTa MHPHHA.
VYpenute TpsiOBa 1a ce MOCTABAT Bb3MOKHO HalH-OJIM3KO 10 OTBOPA.
AKO UMa pa3JIuKy B HAJSTAHETO MEXKAY JIBE IOMELICHHS, KOUTO HCKaMe Jia
pasrpannyuM, TpsiOBa 1a cho0pa3um u3bopa cu Ha ype.

Z 2222242424,

Air velocity istoo  Air velocity istoo  Correct air velocity
low high

Que. 42: [losedenue na 6v30yuWHaA 3a6eCa CHOPEO BUCOHUHAMA HA MOHMANC

Makap paboTey Ha eIeKTPUIECTBO, Bb3AYIIIHUTE 3aBECH IIPEICTABISIBAT J00Opa
JITEpHATHBA 32 BH3INPEISIZICBHE HA EHEPTUIHM 3aryOH 3a OTOIUICHHE/OXJIaXIaHe MTPH
HEBBH3MOXKHOCT M3I0JI3BaHeTO Ha Bpata (dur. 43). OOUKHOBEHHO ypelia MOXKeE J1a Ce
KOMOHMHHpA ¢ MPEBKIIFOYBATEIN, KONTO /1a TO BKIIOYBA U U3KITIOYBA, IIPH OTBApSHE U 3aTBapsSHE
Ha BpaTara.
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Example Industrial door

he door opaning  Horzontal nstallaton sbove Goor opening

50 % sy savng | 0% ey e

50 % enongy savg
W = 0,1 EUR 3 240 ELIR P Darsoc ¢

Ansl eneegy loss for doot epening witheut protection: 64 800 MWhyear

Due. 43: Hxonomuuecku egpekm om nocmasena b30VuiHa 3a6eca 8 UHOYCMPUATIHO
nomeujexue

7. lorpama

Jlorpamara e eIHO OT Hail-Ba)KHUTE HEIlla B €JIMH J0M, B OOILIECTBEHH U MPOMUIIJICHU
crpanu. OcurypsiBa kom¢popt, 100pa U30Janrs OT BbHIIHUTE KIMMAaTHUYHH YCIOBUS H
HaMaJlIsiBa pa3xoluTe 3a OTOIUICHHUE IIPe3 3UMaTa WK 3a OXJIaXAaHe IIpe3 JISTOTO, KOETO s
IpeBpbIa BIOOBP CHIO3HUK B IOI00psABaHE eHepruitHaTa eeKTHBHOCT Ha crpajara.

7.1 AnyMuHHeBa 10rpamMa

[39] AnymuHneBara (MeTaiHa) JorpaMa HaMUPa IPUIOKEHNE B CTPOMTEICTBOTO OT Hax 500
rogunau. [Ipe3 BcuukuTe T€3u roJUHN HacaM JTHEIIHATAa aTyMUHUEBA JoTpaMa MpeThPIisiBa
3HAYUTEITHU MeTaMOp( 03U B CBOsITA H3Pa0OTKA U TEXHOJOTUYHO pa3BuUTHe. B mpeBHUTE
BpEMEHa ITPO30PITUTE Ca CE€ N3PadOTBAIM OCHOBHO C XKelle3eH 00KOB, HO mpe3 60-Te ToguHu
Ha XIX B. B O6enunenoto Kpancteo u XonaHaus € 3al104HAI0O MAaCOBO TIPOM3BOJICTBO Ha
anmymuHueBn npoduin. B bearapust anymMmuHueBaTa qorpaMa HaBlie3e MO-TPaiHO B Kpas Ha
90-Te roIMHUA HA MUHAJIUS BEK.

AjlyMuHHEBaTa JorpaMa obaue uMa €IdH CEPUO3CH HEJIOCTAThK — JOMYCKa 00pa3yBaHETO Ha
KOHJICH3.

7.2 IIBL, Jorpama

[IBI] norpamara oTiaBHA € T0Ka3aja BbB BPEMETO CBOMTE HEOCTIOPUMH KauecTBa. To3u Tl
nmorpama ce npomsBexa ot Polyvinyl Chloride (C2H3Cl) unu cvkpareno PVC. MmenHo T
ce IperoYnTa Haii-MHOTO OT MOTpeOUTEIUTe B bhiraprs U Ha eBpPOIICHCKHUS Ha3ap 3apaau

peaniia mpeIuMCTBa.

[43] HoBuTe eHeproonTUMHU3UPAHU TIACTMACOBH MPO30PIHM HA repMaHcKkara Gpupma
SCHUCO namanssat ¢ 10 33% enepruiinata Hyxia (dur.44). B enna ennodpaMuiza Kbina
MO3Ke J1a ce cuecTd 10 1441 nutpa ropuBo 3a OTOIUICHUE HA TOAUHA. EMHOBpEMEHHO ¢ TOBa
ce CrecTsBaT Ha OKOJIHATa cpefia okojo 4.546 Kr. BeIIepoieH ABYoKHC Ha roarHa. OcBeH ¢
WHOBaTHBHATA CH MPO(UITHA TEXHOJIOTHSI, EHEPTOCTIECTABAIIMAT MPO30PEL] Mpeiara
MPEIUMCTBA KaTO BUCOKA IIIyMOHM30JIaLUs U yCTOWYMBOCT Ha aTMOC(EPHH BIHMSHUSI.

®ue. 44: Enepeoonmumusupana I1BL] dozpama SHUCO
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II1 NHoBaTHUBHM MOAXO0M 32 MOJI00PEeHUE HA eHepruiiHaTa
e(peKTHBHOCT HA CHIIECTBYBAIIU CTPA/IN U CbOPbKEHUSA

1. Cucremu 3a ympaBieHHe Ha crpajara

[44] Ako ananmm3upaMe KOJMUECTBOTO SHEPIHsl, U3PA3X0IBaHO OT BCEKH CEKTOp B CTrpajara
BB3 OCHOBA Ha OTYETEHHUTE TOAMIIHU €HEPTUHHU TaHHH,

(Dur. 45) enepruitHOTO KpaiiHO MOTpeOIeHNE HA THPrOBCKAaTa Crpaja HalpuMmep € 3a
ocsetnenue (20,2%), 3a ororerne (16,0%), oxnaxnane (14,5%), searrinanus (9,1%),
XIIWIHATY U Gpusepu (6,6%), npyru (33,6%),

nbpBUYHa eHeprus [44.1].

Tesu daktu nokaseat, 4e okoso 60% oT kpaltHOTO MOTpedIeHNE Ha eHeprus (T.e.
OCBETJIEHHUE, OTOIUIEHNE Ha TOMEIIEHHTA 1 OXJIaXKIaHe, BEeHTUJIAINA) TI0 HAKAKbB HA4YMH €
Morar Aia ObJaT CBbpP3aHH ChC CHCTEMATa 3a yIpaBlieHHEe Ha crpajaTta.

Penuia npoy4yBaHust MOKa3BaT, Y€ ONTUMAIHUTE CTPATErHH 32 KOHTPOJ U TMAarHOCTHKATa Ha
TPEIIKUTE MOTaT J1a HaMaJIAT eHeprUuiHNTE 3ary0H U 1a MOJ00pPST IAIOCTHATA EHEPTUifHa
e(eKTHBHOCT Ha CrpajaTa upe3 CUCTeMa 3a KOHTPOJ Ha crpazaara (Bx. Tabmuna 2).

2010 Commercial Energy End-Use Splits

B Lighting

B Space Heating

M Space Cooling

B Ventilation

M Refrigeration

B Water Heating

¥ Electronics

W Computers
Cooking

= Other (5)
Adjust to SEDS (6)

Que. 45: Pasnpedenenue Ha eHepeuiinomo nompedieHue 6 cepada

References Saving percentage Study tvpe
_ [44.2] 25%—45% of energy used by HVAC system is wasted due to faults Review

C hensive
4%-20% of energy consumed by HVAC, lighting, OTPrCICnSIVe

[44.3] - : . . - review based on
and larger refrigeration system in commercial buildin, .
8 8 7 - © % field data & survey
[44.4] vanable refrnigerant flow air conditioning system can save 27.1%-57.9% Case study by
energy compared to VAV AC system simulation
145 Energy savings up to 30.4% were achieved during the summer season by Case study with
[44.5] using optimal setpoint control comparing with fixed temperature setpoint simulation
The centralized and the distributed MPC strategies can reducing the energy )
) : . . . ‘ Case study with
[44.8] consumption with 13.4% comparing to conventional P, PI, On/OFF control . i
simulation
(for a selected day)
MPC with rule extraction for optimizing control sequences for window Case study with
[44.7] operation in mixed-mode building show the ability to save upwards of 40% EnergyPlus
of cooling energy through near-optimal night cooling strategies simulation

Tabn. 2: Cnecmasanus npu uHmezpupane Ha cCucmema 3a ynpagieHue
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Haii-001mmo0 ka3aHo, cucremara 3a KOHTPOJI Ha CTPaJnTe Hajara 3a1a4i ¥ KOHTPOJInpa
KOMIIOHEHTHUTE Ha CrpaJHUTE CUCTEMH, 3a [a MOJAbpKa JKeJIaHUTE YCIOBHS B CpefiaTa, KaTo
YIpaBisiBa BKJIOYBAHETO U M3KIFOYBAHETO HA YPEIUTE HIH MOAYJIMpa CUTHAIHUTE KbM THX.
[45] ""Smart Home"" unu “Smart House” e TepMuH, KOHTO 0OMKHOBEHO CE M3IIONI3BA 3a
OIIpeeIIsIHE Ha KUJIMIIE, KOETO UMa YPEaH, OCBETIICHUE, OTOIUICHHE, KIIMMATHUIIH,
TEJIEBU30PH, KOMIIIOTPH, Pa3BICKATEIHU ayAUO U BUJICO CHCTEMH, CHCTEMH 33 CUTYPHOCT H
KaMepH, KOUTO ca CIIOCOOHH J1a KOMYHHKHPAT IOMEXY ci. KoHTponupaHu JUCTaHIIMOHHO
1o rpaduK, OT BCsIKa cTasi B JIoMa, KAKTO U IUCTAHIIMOHHO OT BCSKO MSCTO TIO CBETA Mpe3
TenedoHa MM 110 UHTEPHET.

Cnopen ¢penckata crpourtenHa ¢pupma Saint Gobain, ceiiecTByBaT u Ipyri 00J1acTH, KOUTO
MOrar Jia ce Moo0pAT Ype3 HOBUTE TEXHOJIOTHH 3a YIIPaBJICHUE Ha CTPaHTe, KaTo:

YMHU acaHCchOpH

YMHO OCBeTIEHHE

YMHH OXpaHUTEITHNA CHCTEMU

HMnneMeHTHpaHeTo Ha IEHTPAIM3UPAaHU CUCTEMH M TEXHOJIOTHH 32 YIIpaBJIeHHE Ha
NPOLIECHTE B CTPANTE OCUTYPsIBA KAKTO MOBEYE KOHTPOJI, TaKa U MOJIe3Ha HH(POpMAIIHSI.
Ta3u nabopManms MoXe a ce MOoJI3Ba 3a aHAIU3 U IT0-HATAThIIHO ITON00psBaHE HA
e()eKTUBHOCTTA.

2. JIpuncTo oTomIIeHHE

[Ipe3 mocnemuuTe TOAMHM WHAYCTPUATA THPCH BCE MOBEYE €HEProe(peKTHBHH PEUICHHS 3a
OTOIUICHUE ¥ MHHUMAJHM3WpPAHE Ha Pa3XOIWTe 3a MPOW3BOACTBO. ENMWH OT OCHOBHHUTE U
Mpo0JIeMH € OTOIJICHHETO Ha Crpajid, XajeTa, [IEXOBE, MPU KOUTO TOIUIMHATA W3JN3a HaBBbH
3apenu peauna (HakTopu KaTo: TOJEMH NMPOCTPAHCTBA, 0Opa3yBaHe Ha TEUYCHHE, MMOCTOSHHO
OTBAapSIIM CE€ BPATH, JIOMIA TOIUIOU3NANHS. TpaTuIMOHHUTE METOU 332 OTOIICHUE BKIIFOUBAT
ypeau, KOUTO HarpsiBaT Bh3yXa B MIOMEIICHHETO, KOETO B TMIOBEUETO CIy4yau Ha MpaKTUIecKa
HE € CHEePrUiHO €)EKTUBHO, Thil KATO TOTLIHS BB3/IyX CE M3/IMTa HArOPE M YeCTO U3JIM3a HAaBbH
npe3 MOKPUBa U OTPaXKIAIIUTE CTEHH.

[48] NundpauepBeHnTe MaHeTd 3a OTOIUIEHHE M3IBbYBAT HEBHAMMH HH(pauepBEHH IIHUH,
KOUTO JUPEKTHO 3aTOIUIAT TBBPIAUTE OOCKTHUTE (TOZ, CTCHH, MecOEIH, MPEAMETH, U T.H.) U
Tejara B cTasTa. Bp3ayXbT ocTaBa ¢ MOYTH €HAKBa TEMIIEpaTypa IO IsJlaTa BUCOYMHA HA
MTOMEILEHUETO, Pa3INKaTa MEX /1y TEMIIEpAaTypHUTe IPH MT0/1a U IIPU TaBaHa € B paMKkHTe Ha 2°C-
3°C u edexThT “cTyneHH Kpaka” HaMasBa 10 Hyja. Hail-noOpa eeKTHBHOCT OT OTOILICHHE
¢ uH(ppayepBeHH NAaHENM CE€ PErucTpUpa IPH MOHTakKa MM Ha TaBaHa B CHOTBETHOTO
romerteHue (Pur. 46).

24°-27° 22°-23°
1g9°-22° 21=-22°
17°-18° 20°-21"

Que. 46: Cpasuenue Ha pasnpedenieHuemo Ha MeMnepamypama Mexicoy Jb4ucmo omonieHue
u cmanoapmen ypeo 3a omonienue

nomopegepamu Ha oucepmavuu 4 (2020) 19-60


http://redsun.bg/products/infrared-panels/panels/
http://www.redsun.bg/technical-information/infrared-heat-waves/
Vostro3550
Rectangle


46 Beneta Mocudosa

IMopagu dakra, ye nHppauYCPBEHUTE YPEAU 3aTOILIAT TBBPAUTE OOCKTH, KaTO CTEHH, IO,
MeOen, TIpeaMeTH U JPYTH, IbPBOHAYAIHOTO 3aTOIUITHE MOKE Jla OTHEME MaJKO IOBEYe
BpEeMe, HO BEIHBXK 3aTOIUICHHU, Te3U 00CKTH, OT/IaBaT Ha Bb3/IyXa aKyMyJIHpaHaTa CH TOTUTHHA
B IBJIBT TIEPUOJ] OT Bpeme. Taka ce MoydaBa JIBOMHO OTOILICHHE B IIOMENICHUETO, BEAHBXK OT
WH(ppaYepBeHUsT ypel W BTOPH IIBT OT 3aTOIUICHUTE TBBPAU OOEKTH, OT TaM U TolisMara
ukoHOMHYHOCT (Dur. 47).

CpaBHEHME- 06[1],[-1 roaullHM pasxXxoau 3a pasnMyHuTe CMCTeMM 3a oTonneHue

Pazxoou
| i i i i i | KanWTanoBNOMEHHA
- . i | . { |
- il — 1 i = 0
WHGpauepPBeHo oToNAGHHE | ; 1| ' | g gl et il
AN O | I | | | | | i I ONepauroHHK
oTonneHwe Haras | : [ : : : & B Apyru pasxoam
TonnodpMKaLMOHHK ApyecTsa | (S E . i ] 5
| | | | | ] ]
OTONNEHWE C NETPOAHMW NPOAYKTH | T e | | é
OTONAEHHME € TEPMO NOMMK | ' ; e | | “-i;
[ I ] |_ 1 1 o
oTonneHue c nenetu | : : . . : ===
o 1 1 1
0% 50% 10055

S5t

Que. 47: CpasueHue Ha 00wy 200UWHY PA3ZXO0U 3a OMONIEHUE
Cropen BuIa U IPIIIOKEHUETO CH, IFYMCTOTO OTOIUICHUE CE pa3aelis Ha HIKOIKO Buaa [51]:

1. [TogoBO TBUKCTO OTOTUICHHE (TIPEATIOYUTAHO € 3a TOMAITHO IpriokeHue )(DPur.48)

11
i

4 1]
i“t;t!’

—

. = . a

2. [Taunenu

To3u Tum maHenu morar Aa ObJaT MOHTHPAaHM KAaKTO Ha CTGHA, Taka W Ha TaBaHa. Haii-
MOIYJISIPHU Ca T€3H, KOUTO pabOTSIT Ha EIEKTPHYESCTBO, HO THI KaTO HE HArpsIBaT LEUs Bb3IyX
W HsAMa TOIUIMHHHM 3aryOu, pa3XoJuTe 3a EIIEKTPOCHEPrus HamassiBar. 3a e(eKTHBHO
OTOIICHHE c€ U30Mpa MOAETBT U MOIIHOCTTAa Ha YpeAa, B 3aBUCUMOCT OT XapaKTEPUCTUKUTE
Ha OMEILEeHHEeTO (IUIOL, BUCOUMHA, ITpeJHa3HAYCHUE, TIPOBETPUBOCT U JIp.). 3a IPEANOYNTAHE
€ Jla UMa JIEKO 3aCThIIBAHE HA 30HUTE, KOUTO JBUCHUTO OT ypEAUTE IOKpUBA. Yperure
HarpsiBaT MUTHOBEHHO M II0O3BOJISIBAT 30HMPAHO OTOIICHUE (B €AHO MOMEIIEHHE MOraT Aa ce
MOCTUTHAT Pa3IMYHU TeMIepaTypu). M3KIouuTenHo yaoOHU ca Py BUCOKM TaBaHH, FOJIEMU
uHaycTpuanau nomenienus (Our. 49) (oTorusiBa ce TaM, KbAETO UMa PAOOTHHIH), CIIOPTHU
(®ur.50) u KoHIEPTHH 3aJIM. BB3MOKHO € M3MOJI3BAaHETO HAa TEPMOCTAT M JUCTAaHIIMOHHO
yIpaBlieHHE Ha BCSKO OT yCTpoiicTBaTa.
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@ue. 49: Jlvuucmo omonienue Ha uH()ycmpuaﬂHO nomeujerue ¢ BUCOK maedar

3. JIbUKCTO OTOIUICHUE HA OTKPUTO

[IpuHIKTBT HA TEHCTBHE HA THYUCTOTO OTOIUICHNE, IPABU BH3MOXKHO M3IOJI3BAHETO MY M Ha
otkputo (Pwur. 51), Thit KaTO 0OEKTUTE W XOpaTa Ce HarpsBaT AUPEKTHO. YPEaUTE MOTAT Ja
paboTAT HA CTY/ICHU YCIIOBUS, PEOJIONABARKY T€USHHUE U BATHP. Morat fa ObJ1aT N3MOI3BaHH
B 3aBe/ICHUs, TpaauHy, opamxepun (dur. 52) u ap.

[52] Hpyro momne3Ho MPHUIIOKEHHE € M3IMOJ3BAHETO Ha CHEeNHAIM3UpPAaHU Ypenu 3a CIIenrHa

MTOMOII ¥ U3BBHPEIHU CUTYAIIUs, C [IeJl MPeBeHIHs Ha xunorepmust (Dur. 53).

Que. 50: JIvuucmo omonnenue 6 CHOpmua 301 — MeHUC KOPm

o

- ) . i
s v BRLY b

Que. 51: Jlvyucmo omonnenue Ha OMKPUMO
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Que. 52: JIvyucmo omonnenue 8 opamdicepus

3. EHepruiiHo eeKTUBHU MaTepHaIn

3.1 CTpkia 3a npo3opun

CriernatHOTO IOKPUTHE C€ MHCTAINPa BbPXY CTHKIIO KaTo ThHBK cioif. Llenrta e ma moxe na
ce HaCTPOiiBa MPOITYCKAaHOTO KOJIMYECTBO CIIbHUEBA CBETIMHA, TPEMUHABAIIO ITPe3
npo3opela Ipes3 Henus JeH, 3a 1a Ce CHECTAT Pa3Xo/Iu 3a OTOILICHUE U oxiaxaane (dur.54).

Que. 53: YVpeo HYPOTHERMSAVE® 3a npesenyus na xunomepmus

Q@ue. 54: [Iponyckane Ha ceemuna npes npo3opey

3.2 CLT Manenun

[54] CLT (Cross-Laminated Timber) MaTepra bT C€ ChCTOU OT HIKOJIKO CJIOSI H3CYIICHH B
TIeI TbPBEHU TUIOCKOCTH, MOIPEACHU B PEIyBAaIllU CE€ IOCOKHU, CBBP3aHU ChC CTPYKTYPHH
JienuIia, KOUTO Ce TPECOBaT, 3a a ce 00pa3yBa TBbP/ NpaBobrbjicH naHes (Pur. 55).
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@ue. 55: Ipunyun na cenodssane na CLT nanen

3.3 SIP esiemenTn

Canzasuy nanenute win SIP (Structural Insulated Panels) npeacrasisiBar aABe mmnepruiaToBu
TJIOCKOCTH C U30JIAIMOHEH MaTepral Mexy TaX (dur.56). [lpu npon3BoacTBOTO UM ce
OTJIEIISAT IMO-MAIIKO EHEPTHS U CypPOBUHU, OTKOJIKOTO IPYTU CTPYKTYPHH CTPOUTEITHH
CHUCTEMH, KOETO T'l [IPaBU CHEPTUHHO e()EeKTHBHHU, C MATBK Bpe/icH e(heKT BbpXY OKOJIHATA
cpena. HanmperbKbT B MPOM3BOJICTBOTO HA MAHETHUTE TOMBJIHUTEIHO YBEIHUABA
W30JIAIIMOHHUTE UM CIIOJICOOHOCTH.

3.4 IomukapOOHATHU MAHEIH ¢ HAHOT eI

OO0nuIoBKaTa Ha CTEHH € BayKHA YacT OT BU3YaJTHOTO BB3ACUCTBHE Ha CrpanaTa, HO YeCTO
00OpasyBaliy ce Iopajy JOIIO U3ITBIHEHHE TEPMO-MOCTOBE Ca €JJHa OT OCHOBHUTE TIPUUNHH
3a 3ary0ara Ha eHeprus B crpajara. 3a Jia ce IOCTHIHAT KaKTO HYKJUTE OT JTHEBHO
OCBETJICHHE, TaKa U CHepruiiHaTa e()eKTUBHOCT, C€ pa3padoTBaT MOJUKApOOHATHH JIMCTOBE,
W3ITBJIHEeHU ¢ HaHorend (Dur.57).

ENERGY
EFFICIEN

SIP fames requi

Que. 57: Ipunosicenue na norukapboHamuu hacaonu cucmemu
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3.5 3D npuHTHpaHU MaTepHaIH

OCHOBHOTO IIPEIUMCTBO Ha HOBUSI MaTepHall €, 4e He caMo Moxke 1a 6bae ornedataHno 3D ¢
OTHOCHTEJIHA JIEKOTA, HO MOKE Ja CE IPOU3BEJIE ChC CIIOMKHA CTPYKTYpa, KOATO JOIMbIBA
paznuunuTe TepMuuHd QyHKIMU (Pur. 58). TexHONOruATa MMa ChIO TaKa MOTSHIUAT A
HaMaJId OTPHLATEITHOTO BB3JCHCTBHE BEPXY OKOJHATA Cpesia Ha Crpajara, a U3NCKBAHUATA 3a
SHeprus 3a OTOIVICHHE U KIIMMaTH3alus e ObAaT 3HAYUTEITHO HaMaJIeHH.

|F

Que. 58: Bapuanmu na cmpykmypa na npunmupar 3D mamepuan

4, [TacuBHA BEHTHIIALHA

CaMusT IpUHIINI Ha IEWCTBUE CE€ B3aMMCTBA OT IIPUPOJaTa, HO 3a Jja TO MHTETPHUpPAT B
CTPOUTCIICTBOTO, APXUTCKTUTC U MHXKUHCPUTC Cb3AaBAT HOBU U MHOBATUBHU KOHCTPYKIIUU U
enemenTu (dwur. 59).

SUNLIGHT HOT AIR ESCAPE
I — THROUGH LOUVRES

R =
Ly
|| S |
l_ _i ﬂ CROSS VENTILATION
[ A0

| CROSS VENTILATION

Due. 59: Xnaoen 8v30yx yupkyaupa oKoio ampuym Ha cepadd u 3a00uKansyume 2o
npocmpancmed, 00Kamo 20pewusim 6b30yX ce uzouea 00 6bpxa Ha ampuyma u u3iu3a npes
JHCaAny3u.

IIpennosxkenne 3a nogo0peHne Ha eHePruiiHATA e(PEKTUBHOCT HA THIIM3MPAHO
0(pMCHO NOMeLIeHUe

B boparapust MHOTO crpai OT CTapoTO CTPOUTENCTBO, TOCTpoeHH npe3 60-te u 70-Te ronuHu
Ha MHHAJIUS BEK CE M3II0JI3BAT 32 O(HMCHH U aAMUHUCTPATUBHY Lenu. KamanurersT UM e
3aI’bJIHEH U KOHCYMAallUsATa Ha eHeprus € roysimMa. MakThT, e LEeJI0JHEBHO Mpe3 TIX
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[IPEMUHABA I'OJISIM IIOTOK OT XOpa, 'M IPaBU U3KIIIOYUTEIIHO EHEPrOEMKU U TPYAHU 3a
noApwmKKa. Hanuue Ha neeKTH B KOHCTPYKIHUATA, B pe3yaTaT Ha CTAPEECHETO, JIUIcaTa Ha
TOIJION30JIaIMA U IBJIraTa eKJIIUIoaTalus T IPaBu eHePTUHHO-HeePEeKTUBHU U CKBIIH 32
noJpmxka. ChIIeCTBYBa U HEBB3MOXKHOCTTA J1a Ob/I€ KOHTPOJIUPAHO U3IO0I3BAHETO Ha
€JIEKTPOYPEH 32 OTOIJICHUE U BEHTUIALUS OT IOTPEOUTEINTE B 3aBUCUMOCT OT T'OJUIIIHUS
CE30H.
Wznon3eaiiku nHpopmanusaTa, cb0paHa 1o BpeMe Ha 00y4eHUETO CH, MpeJiaraM CXeMaTHIHO
pelieHre 3a MoBHIIaBaHe eHepruifHaTa e()eKTHBHOCT Ha TUITHM3UPAH 0(HC Y4aCThK OT CTpaja.
Mertoponorusra e mpuiaokuMa 3a MHOTO OT ChIIECTBYBAIIUTEe 0OEKTH HA TEPUTOPHUATA HA
CTpaHarta 1 € chbo0pazeHa ¢ KIMMaTHYHUTE OCOOCHOCTH, IIpeyIaraHuTe PELIeHus Ha T1a3apa 1
WKOHOMHYECKATa CUTYAIHS.
Ha Cxema 1 nony e nuzo0paszeHo ogucHo nomMereHue (001a yact 1 KaOMHET) ¢ 0011a IO
72 m2, ¢ BpHIIHA BpaTta npo3opuu (1x 1,5 m) ot Apyrure Tpu CTpaHH, C TyXJIEHa OTpaXkaala
koHcTpyKIus. [Ipuemame ve cBeTiiata BUCOYMHA € 2,5 m. 3aa/ieHO 110 TO3W HA4WH, B
MOMEIIEHUETO He ca MHCTATUPAHH YPEIr 3a OTOIUICHHE U OXJIaKAaHe, HO € H3rpajicHa
CJIEKTPUIECKA MPEKA.
JloIrbIHUTEHN XapaKTePUCTUKU:

— TemnepaTypeH quamna3oH Ha BbHIIHATa Temreparypa — ot 35 mo -15 °C

— Twun HOCcema koHCTpYyKINT — CTOMaHOOETOH

— bpoii moi3BaTeny Ha MOMEIMIEHHETO — S5 YOBEKa + 2 TOCTH

— Ilepuon Ha non3Bane — 12 yaca/meH npe3 AcHs

Ha Cxema 2 ca nu300pa3eHu 1 HOMEPUPAHU CTHIIKUTE, KOUTO MOTAT JIa C€ MpeIIpueMar 3a

YBEJIMYMBAHE HA EHEPrUifHaTa €)EKTUBHOCT HA IMOMEIIEHUETO 1 KOM(OpTa Ha MOJI3BATEIUTE

My.

1. TlocraBsaHe Ha BLHIITHA TOIUIOM30JIAIMS Ha BEHIIHNTE cTeHn EPS marna, ¢ men 3anassane
Ha KOM(QOPTHHS KIIUMAT BETPE B IOMEIICHUETO.

12m

== 4O

Cxema 2: IIpednodicenue 3a nosUUABane Ha eHePeUtIHAma eqheKmueHOCm Ha MUNUUPAHO
oguc nomewerue
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2. TlocraBsiHe Ha TpH Opos eHeprocnecTspaiiy kiuMatuiy (Kiac A mo enepruiina
eeKTHBHOCT) Haj mpo3opuute. OyHKIUATA UM 1Ie OBbAE camo 3a OXJIaXKAaHEe MPe3
TOIJIUTE CE30HH, a HE OTOIUICHHE.
3a mombaHHUTENTHA ePEKTUBHOCT, KIIMMATUIIMTE MOTaT a ObAaT CBbP3aHN KbM IIOKPHUBHO
Pa3Mo0KEeHH COJApHU MaHenu. Taka eHeprusaTa Ha CI'BHIETO I1e ObJe BIOKeHA 3a
OXJIXKJIaHE Ipe3 TOIUIUTE JHU, KOTaTo TO € Hali-CUIIHO U TPEEHETO € C I0- rojisima
MPOJBIDKUTETHOCT. 3aIbIDKUTEITHO € HAJTMYMETO Ha TEPMOCTAT, KOWTO IIoMara Ha ypeauTe
Ja moabprKaT IMOCTOAHHA TEMIICPATypa U Aa BKIKOYBAT U U3KJIFOYBAT.

3. llpu Hanuuue Ha BHHILIHA BPaTa, MPETIOPHUUTEIHO € HaJl Hes Aa Objae HHCTAInpaHa
TEPMO-BB3AYILIHA 3aBeca, KOATO /1a Ch3/laBa HEBUAMMA Oapuepa MeXly BbHIIHHUS U
BBTPEIIHUS BB3yX [P OTBApSIHE U 3aTBapsHE Ha BpaTarta. ToBa Iile BB3MPEIsICTBa
3aTOIUICHHUS BB3IyX Ja U3JIM3a HaBbH NPE3 3MMaTa U ChOTBETHO OXJIaZICHUS Bb3IyX Ja
W3JIM3a HaBbH Mpe3 JIATOTO, KOETO IIe 00JIeKIH padoTaTta Ha MHCTANUPAHUTE B
MOMEIIEHUETO EJIEKTPOYPEIN H HAMaJIi Pa3Xxo/ia UM.

TBii KaTO KOHYyMHPAT CPAaBHUTEIIHO MAJIKO €HEPTHs, Bb3IYITHATE 3aBECH ChHIIIO MOTAT Jia
ObaaT CBbP3aHM IPe3 COJApEH IaHeNl, KOWTO 1a UMa KalaluuTeTa a T 3aXpaHBa U Ipe3
3MMHHSI CE30H.

3a crpazu ¢ BUCOK YOBEKOIIOTOK MPe3 U3XOJUTE (THPrOBCKH LIEHTPOBE, BXOJJOBE Ha
aJIMUHHUCTPATUBHM U OHCHU CIPaax, TPAHCIIOPTHU TEPMHUHAIN, OOJHULM U JIp.) €
MPENOPHUYUTEIHO OCBEH TEPMO3aBeca, 1a Objie MOHTHpaHa BbPTLIa ce BpaTa. Upes Hes ce
Ccbh31aBa IIOCTOsIHHA 6ap1x1epa MCKAY BbHIIHUA U BbTPCIIHUA KIIMMAT, a IPEMHUHABaHETO
Ha Xopara He ce BB3MPEIsICTBA, Thii KaTO BapUpaT BbB BCSIKAKBU Pa3HOBUIHOCTH U
pasMepH, B 3aBUCUMOCT OT NPHIIOKEHUETO.

4. CwmsHa Ha ocTapsuiaTa forpaMa ¢ Takasa oT [IBI] e 3agpmkuTento, ako uckame Jia
MOCTUTHEM BHCOKA €HEepTuiiHa e()eKTHUBHOCT U MpUsATHA 00cTaHoBKa B oduca. [Tpn
MpaBUIIEH U300p M MOHTaX, JOrpaMaTa He CaMo M30JIMpa OT BHHIIHUTE KIMMATUYHU
YCIIOBUS, HO IMa OJIA0TPUATSH ITYMOH30IMpAI e(eKT.

5. 3apaay CHIIHOTO CITBHIIETPEEHE, OCOOCHO ITPe3 TOILIUTE MECEIICHH € PENOPhYUTEIHO Aa
ce chboOpa3u MOAXOAALIO0 3aCECHYBAHE HA MPO30PLUTE B 3aBUCUMOCT OT PA3IOJI0KEHUETO
Ha crpazaara. Ypes3 aBTOMaTUYHH IOPH MOJKE /1a ObJie peryupaHo AOIyCKaHEeTO Ha
CBTJIMHA U HarpsiBaHeTo Ha cirbleTo. [1o To3n HauKMH, HAMA J1a € HeoOXoauMa
JOIBITHUTEHO OTOTUICHHE / OXJIa)KIaHe KOMEHCHPAIIO TOIUIMHATA Ha CITbHYCBHUTE JIBYH,
BJIM3AIla IIpe3 OTBOPHUTE.

6. JIbuncTo oTOTUIEHNE, MHCTATUPAHO Ha TaBaHa, KETO IIe OCUTYPsBa TOILIMHA U KOMPOPT
Ha paboTemuTe npe3 cTyAeHuTe Mecenu. [IpequMcTBOTO € ue ypeanuTe ca HHCTATUpaHH
TaKa, 4e JIa HarpsABaT camo y4acThIKTE, KbIETO ce paboTaT u uma xopa (~ 6 m?), a ne
LSUIOTO MPOCTPAHCTBO. 3apaayl IPUHIMIIA My Ha padoTa, JOPHU Clie/ U3KIUYBAHETO MY,
HarpsTuTe 10 MOMEHTA OOEKTH, BPBILIAT OJIy4Y€HATa TOIUIMHA U BB3LyXbT OCTaBa
NPUATHO TOIBA 3a padoTa.

XKenartenno e, ypenute aa ObaaT CBbpP3aHU C TEPMOCTAT 3a Aa CE MPOCIIEAsABa JKenaHaTa
TemIieparypa, 0e3 npepasxo/ Ha eHeprusl.

7. BcHYKHM OCBETHTEIIHH Tela, cieaBa Ja 0baaT 3aMeHenu ¢ LED, 3a mo-ronsma
IOBIATOTPAHOCT M €HepruiiHa e)eKTHBHOCT. Taka ¢ ABIrOCpOYHa MHBECTULMS, 1€ ObAaT
CIIECTEHH Pa3XOJH 32 eJIEKTPOCHEPTHsl U CMsIHA Ha TeJara, a yA00CTBOTO wLie Obie
3araseHo.

8. 3a mMakcuMaHO y/100CTBO M OCTUTaHE HA BUCOKA EHEPTUHA €()EKTUBHOCT, CHCTEMUTE
OIMCaHHU MO-TOpe MOoraT Aa ObJaT B3aUMHO CBBP3aHHU Upe3 MPUIIOKEHHUE 32 YIIPaBJICHUE.
HpI/I 3aJaCHU KCJIaHU XapaKTCPUCUTHHU 3a OTOIIJICHUC, OCBECTIICHUC U KJIMMaTHU3alus,
MPUIOKEHUETO MOKE CaMo Jia HACTPOiiBa U perynupa paborara Ha eNeKTPOYpPEIANUTE
COpsIMO Hai-e()eKTHBHOTO 32 CE30Ha PEIICHHE.

3a Jia C€ Ioa4uCPTaAT NPEeCUMCTBATa Ha NPCAJIOKCHUTE METOAU 3a ITOBUIIIAaBAHC HA

eHepl"HﬁHaTa C(I)CKTI/IBHOCT, H3YHCIICHUS 3a KOHCYMallyATa Ha CHEPIruAa U CICCTCHUTC
CpeacCTBa Ca U3JIOKCHU B Ta6J'II/II_II/I. OT TX 5ICHO ce BHIKA, U€ aKO CC MPUJIOKAT HABPECMCHHHN
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W aJICKBaTHH MEPKH 32 MMOBHIIIABAHE HA CHEpPruitHaTa e()eKTUBHOCT, TO Pa3XOJUTE 32
OTOIUICHUE, OXJIAXIAHE U OCBETJICHUS MOTaT J1a CllaJHAT ABOUHO:

IV ExcniepuMeHTaIHA YacT

3a nma ce OHaryeAIT HEOOCTATHIIUTE HA OCTapeNTe IPAKTHKH B CTPOHUTEICTBOTO H
MpenMylIecTBaTa Ha MPEAJIOKEHUTE METOAM 32 MON00pABaHEe eHepruiiHaTa eEeKTUBHOCT Ha
CBIIECTBYBAIIHN CTPaAN U CHOPBKEHUS ca MPOBEIEHH eKcrepuMeHTH ¢ TepMmokamepa FLIR
P640. [ToapoOHOCTH 3a EKCIIEPUMEHTUTE U PE3YITATUTE Ca OMMCAHHU B CJICABAIIUTE TOUKH.
XapaKTepUCTHKH Ha ypeaa:
Munnmanso dokycHo pascrosuue 24°-18°/ 0,3m
Temnepatypen o6xsaT — ot -40°C 10 2000° C
Tounoct +2°C
1. Exciepument 1 — CpaBHeHME TOBEICHUETO Ha AbpBeHa gorpama u [IBI] gorpama
— OO0eKT Ha ImpoBexaaHe Ha ekcriepuMmenta — Pacana Ha MMKT—BAH.
CpaBHEHHE MEXIy €IMH €TaX ¢ AbpBEHA norpama u npyr etax ¢ [IBI] morpama
— Tun xoncTpykuus — CTOMaHOOETOH C TyXJIeHa 3uIapusi 1 O0IHMIOBKA OT
KaMeHH 1041
— Tewmnepatypa Ha BbHIIECH BB3AyX — 10°C
— Tewmnepatypa Ha BbTpelieH Bb3ayX ~ 27 °C
— TIlposen excrepumenta — umx. Benera Mocudosa, ap. mmx. Huxomait
Croumenos, mpo¢. Jumutsp KapacrosiHoB
Pesynrat: OT cCHUMKHTE HalmpaBeHH ¢ TEpMOKaMepa U 3aCHEeTaTa TeMIIepaTypHa pasinKa,
SICHO C€ OTKPOsIBa HATMIMETO HA TEPMOMOCT IPH cTapara appBeHa morpama (dur. 60) . Tosa
03Ha4aBa, Y€ TOIUTUAT BB3AyX OT HArPATOTO MOMEIEHHE BBTPE, U3JIN3a CBOOOHO Mpe3
nedexTHIUTEe 00pa3yBaHUs B IPO30pela, KOETO HEMUHYEMO BOJH JI0 TIO-TOJISIM Pa3xoj 3a
OTOIUICHHE U TUCKOMPOPT Ha norpeduTenute. [Ipu ooHoBeHMs etax ¢ [IBL] norpama, TakoBa
SBJICHHE HE ce HaOJro1aBa T.e eHepruaTa Heo0XoAuMa 3a OTOIJICHHE Ce U3I0I3Ba
MaKkcUMaiHoO Oe3 3aryou.

Spot15.9
Circle

$FLIR

Dist = 1.0 £ = 0.98

®@ue.60: Tepmomocm npu npozopey
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2. Excniepument 2 — Habmonenue padorara Ha IHYHUCT OTOIUTUTEN B
0(pUCHO TIOMEIIICHHE
— Mscro Ha mpoBexane Ha eknepumenta — Oduc pupma ACCUCT EOO/I, Oyi.
EBpoma Nel27
— VYpen nomnoxen Ha uscneasane — Elztrip EZ300 (3600W, 230V, MmakcuMaiHa
TeMmepatypa gocturana B kopmyca 320 °C, terno 19,8 kr) [63]
— Temmeparypa Ha Bb31yX BB nomeinerueto ~ 20 °C
— Temnepatypa Ha BbHIIEH Bb3ayX — 12 °C
— Tun xoncTpykuns — CromMaHOOETOHHA
— TIlposen excrepumenta — umx. Benera Mocudopa u ap. mmxk. CraHucnas
['voren
I[Tpu mpoBeeHNs EKIEPHMEHT € HaOJII0aBaHO ITOBEACHUETO Ha JIBYMCT OTOIIUTEN
MOHTHpAH Ha TaBaHa B oucHO nomernerue (Pur. 61). Makap TaBaHbBT J1a € BUCOK
(mpubnu3uTenHO 4 M), Upe3 yA00HH YABIDKABAIIN KPEIICKHHU EIICMEHTH € IOCTUTHATA
yZ00Ha BHCOYHMHA HA Pa3MoI0KEHHE Ha OTOIUTUTENHUS YPel, 3a 1a Ce pa3Nnpeaess TOIUIMHATA
epukacHo. B ToBa momemenue (oxono 30 M?) 3a MakcuMaseH KOMpOPT ca MOHTHPAHH JIBA
JBYUCTH OTOILTUTEJIS, CBBP3aHU C TEPMOCTAT.

Due. 61: Jlvuucmo omonnenue 6 opuc ~ Due. 62: Tepmochumka Ha pabomewy IbUUCT OMONAUMEN

PesynTar: biaarogapenne Ha CHUMKHTE ¢ TEpMOKaMepa, MOKeM Jia OHarjieauM paboraTta Ha
ypena (Dur. 62). OT TX ce BUWK/a, Y€ ChC CTaHIAPTHA MOIIHOCT CE JIOCTHIa BUCOKA
TeMIlepaTypa B TSUTOTO Ha ypela, KOSTO Ce M3IIbYBA U “pa3NuiisiBa’ B IOMEIIEHUETO,
HarpsBaiiku ¢ npusatHuTe okoso 30°C, xopaTta u 00eKTUTE, pasnoioxenu B crasta. Ot dwur.
63 sicHO MOXe J1a ce CpaBHH €HAKBOCTA HAa HArpsBaHE OT ypela M OT BIN3AIIOTO 1pe3
MpO30pera CIBHIE, Thil KaTO MPUHINIBT HA TOIUIONpPEaaBaHe € eauH H cbil. Crast ¢ moJo0HN
pasmepu OH cieaBalio Ja ce OTOIUIABA OKOJIO 2-3 yaca MpeIBapuTeIHO 3a 1a ObaaT
nocturHaty 25 °C B 3MMHU yci0BHA. Ype3 TbUNCTHS OTOIUIUTEN, KOMTO JAeiicTBa BeAHAra
Cclle]] BKJIFOUBAHETO CH U HarpsiBa MUTHOBEHHO, TOBA BPEME U Pa3XoJl Ha €IEKTPUIECTBO ca
crecTeHH, a KoM(pOPTHT B TOMEIIEHUETO € OCUrypeH. IIpenMyIecTBOTo Ha 30HUPaHOTO
OTOIICHHE /1aBa Bb3MOXKHCOTTA Aa ObJAT OTOIUISIBAHU CaMO O(HCUTE MIIN YaCTUTE OT
MOMEIIEHHUTA KBbIETO UMa X0pa, 33 J]a Ce HaMaJli pa3Xxo/la 3a €J1eKTPOeHEePrus, KOoraTto He €
U3IIBJIHEH KallallUTeTa Ha crpajara.
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Due. 63: Omonnenue upes IvuUCH OMONIUME]
3. Exkcnepument 3 — CpaBHeHue paboTaTa Ha JIBYUCTO OTOTUICHHE U KOHBEKTOPHA
I€YKa B MHAYCTPHUATHO Xaje

e Mscro Ha npoBexkaane Ha eknepumenta — Oduc pupma ACCUCT EOO/], 6ya.

EBpomna Nel27

e VYpeln NOANIOXKEH Ha U3CIIEABAHE:
JIvuuct ororumren —VARMA 301(1500W)
Koneekropua nmeuxka — SANG (2000 W)
Temmeparypa Ha Bb3lyX BbB nomemnienneto ~ 20 °C
Temnepatypa Ha BbHIIIEH Bb3ayX — 12 °C
Tun xoHCTpyKIMsA — CTOMaHOOETOHHA
IIpoBen excrepuMenta — uik. Berera Mocudosa u ap. umk. Cranucias ['bomes
[Ipu IIpOBE/IEH EKCIIEPUMEHT B MHIyCTPHATHO XaJI€ C rojissMa cBeTia Bucounna (~ 60 m?; ~ 4
m), Oemre cpaBHeHa paboTaTa Ha ABE OTOIUIMTENIHU Tela — KoHBekTOpHa medka SANG u
nsarcTo otomieane VARMA 301(1500W).
Pesyntar: C TepmokaMepa 6e ycTaHOBEHO, Y€ Makap C I10-HMCKa MOIIHOCT, TeMIIeparypara
KOSITO CE JJOCTHTa B KOPITyca Ha JIbYUCTHUS OTOIUIMTEI HaBUILIABA TPOHHO, Ta3H B KOpIyca Ha
KoHBeKTOpHarta redka (dur. 64 u dur. 65). TormusaT BB3AyX OT NeyKara ce pasceiBa W3
IUIOTO IIOMEIIEHUE U 3a Iepuojia Ha eKIIepUMEHTa He 0€ YCETEHO 3HAYMTEIHO 3aTOIUISHE.
JIBYMCTHAT OTOILTUTEN OT CBOS CTPaHa HarpsiBallle paBHOMEPHO 30HATA, B KOATO O€ MOHTHPaH
(~ 16 m?). TIpexMCTBOTO, Y€ ypEabT 3aM04Ba JIa H3Ib4YBa TOIUIMHA BEHATA CJIE ] BKIFOYBAHE,
ocurypsisa KOM()OpT MUTHOBEHHO, 03 HEOOXOAMMOCT OT IBJAIM YacOBE MPEIBAPUTEIHO
3aTOIUISIHE HA TIOMELICHUETO B CPaBHEHHE C APYTUTE METOU 3a oToIuieHue. IIpenmyiectBoTo
Ha 30HMPAHOTO OTOIUICHHE JlaBa BB3MOXHCOTTA Ja OBAAT OTOIUIABAHH CaMO MecTaTa OT
XaJIETO/TIPON3BOICTBEHATA CTpajia KbIeTO paboTsT xopa (Pwur. 66), 3a 1a ce HaMaIu pa3xojaa
3a eJICKTPOCHEPIysl, a He ISUI0TO IPOCTPAHCTBO. be noKka3zaHO IPerMyIIecTBOTO Ha JIYUCTOTO
OTOIJICHWE B MHAYCTPHAITHO MOMEIIeHNHE OT €()eKTUBHA U HKOHOMHYECKA TJIeAHA TOUKA.

31

QFLIR
2.7 D=t=1.0

Que.64: CHumxa c mepmoxamepa Ha pabomewa KOHGEKMOPHA neuxka
Que.65: CHumra ¢ mepmoxamepa Ha pabomewy Tb4UCH OMONIumen
Due.66: Haepsisane na uogex upes 1ouucm omonaumern
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3a j1a ce cpaBHAT pabOTHUTE HA ABATa ypeaa, IpecMsATaMe eHepruaTa HeoOXoanma j1a ce
3aTOIUIM Hy’KHAaTa 30Ha 3a padoTa U BpeMeTo 3a padora.
JIpunct orommmuren —VARMA 301
Bpewme 3a pabota t 1.0.= 1 wac
Koncymupana eneprust En.o.=1,5 kWh
Pa3xon 3a enexrpoeneprus Pi.o. = 1.1,5. 0,2=0,3 aB.
KonsekTopha neuka — SANG (2000 W)
Bpewme 3a pabota t k.1i1.= 2 gaca
Koncymupana eneprus Ex.m.=2,0kWh
Pa3xon 3a enexrpoeneprust Px.n.= 2.2,0.0,2 = 0,8 as.
Makap no-ckbIa IbpBOHAYAIHA HHBECTHIINS yPEIUTE, ASHCTBAIY Ha IPUHINIIA HA
JBYUCTOTO OTOIUICHHE, MOTAT 3HAYUTEIHO Jja HAaMaJIsT Pa3XoIUTe 3a eJIeKTPOCHEPIHs 32
oTorieHne (10 3 TbTH), 0COOEHO 3a MPOU3BOACTBEHH CIpaid U MHAYCTPUAIHU O0EKTH,
KB/ICTO IOMEIICHUATA Ca TOJIEMH, HO HE C€ M3HMCKBA 3aTOIUITHE Ha LEeIHs 00eM.
4. ExcriepumenTt 4 — OTkpuBaHe Ha Ie(PEKTH MPU CHIISCTBYBAIIU CTPAAN WUIH MIPU
U3MBJIHEHUE Ha JOBBPIIUTEIHU PaboTH
— OO0ekT Ha TIpoBex1aHe Ha ekcriepuMerTa — Crpaja Ha YHHBEPCUTET 10
Apxwurekrypa, CtpourenctBo u ['eonesus (3a norpama u uznoaus), Oduc
crpazga B rp. Codus (3a moKpuB)
— Tun xoncTpykims — CTOMaHOOETOH ¢ IPO30PIH OT ATyMHUHHEBA JIorpaMa
— Tewmmneparypa Ha BpHIICH BB3ayX — 10°C
— Tewmmnepartypa Ha BbTpelieH Bb3ayX ~ 27 °C
— TIposen excriepumenTa — nix. Benera Hocudopa, ap. k. Hukomaii
CroumeHoB, np. utxk. Cranucias ['borieB pod. Jumutsp KapacrosiHos

Upes peanna niciaeaBaHus BbB crpajaTa Ha Y HUBepcHUTETa 1o ApxXurekTypa, CTpOUTEICTBO
u ['eonie3ust 1 HOBomocTpoeHa oucHa crpaja, 051Xa OTKPUTH HEBUIVMH 32 OKOTO MPOOIIEMH,
KOHTO NOJJIeXkKAT Ha OTCTPaHsIBAaHE KaTo:

1. HekadecTBeHO M3NIBJIIHEHHUE HA XUJIPOH30JIAL s HA ITOKPHB (Dur. 67)

Spot16.3 | °C}

$FLIR

Dist = 1.0 Trefl = 20.0 € =0.98

Que.67: Komnpomemupana xuopo u moniousonayusi Ha NOKpue

2. TepmomocT mpu anymuH#HeBa gorpama (®@wur. 68, 69, 70) — nopu npu HanU4KUe Ha
Jorpama (B ciUTydasi aTlyMUHHEBA), JIOIIOTO W3ITBIHEHNE ITPU OCTABSHETO i HapyIaBa
KadecTBeHaTa 1 pabdoTa.

o

— —
EQTmp = 2000 Tatm = Z2.0.Bist=-1 O-frefte?0.0 £ =095 108 EQTmp = 20.0 Tatm ist = B0 Trefl £=095

Due.68: T epmocm npu an. doepama Due.69: Tepmomocm 6 doepama
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$FLIR

st = 1.0 Trefl = 200 £ = 0.85 10.8 EOTmp = 20.0 Tatm = 22.0 Dist = 1.0 Trefl = 200 ¢

@ue. 70: Tepmomocm 6 docpama  Due.11: [ehexmu 6 monnouzonayus

3. HexkadecTtBeHO M3mbIHEHHE Ha Toruton3onanus — Ha ¢ur. 71 ce HabnromxaBar
Pa3CTOSIHUS MEXTy IIJIaTHATa OT TOIUIOM30JIAlIMOHEH MaTepHall, KyXHHH U JIOIIO
pasmpeneieHIe Ha MaTepHaia 3a MPUKPETIsIHE.

3akijoueHue

CbBpeMeHHTE PEIIeHHS 32 HEIECTPYKTUBHO TECTBaHE Ha KOHCTPYKIIMUTE U MaTepUAIIUTE HU
MO3BOJISIBA OTKPUBAHETO Ha HEBUIMMH Ha MPBHB NOTJIeA Ae(DEKTH M Bb3HUKHAIHN IPOOJIEMH.
ToBa 1aBa mpenUMCTBO B HABPEMEHOTO UM OTCTpaHsBaHe. KOMIIOTBPHUTE TEXHOIOTUH U
JUTHTAIN3AIMATA BCE TIOBEYE CH MAPTHROPCTBAT ChC CTPOUTETHUS CEKTOP B THPCEHETO Ha
eHeproe(eKTUBHU PEIICHUs 32 M0-100bp HAUMH Ha KHUBOT M XapMOHU C OKOJIHATa cpena. B
CTpeMerka 3a [TOBHIIABaHE HA eHEepPruiiHaTa e()eKTUBHOCT Ha ChIECTBYBAIM CIPaid U
CHOPBIKEHUS, TOJOOHN NPAKTUKHU OMXa 3aeJii BayKHA POJIsl 38 KaUYeCTBEHOTO M3ITbIHEHUE Ha
MOJIOOPUTEITHA U PEMOHTHH JIEHHOCTH TI0 TIBTS 32 IMOCTUTaHe Ha “ 3eJIeHU” Crpajiv ¢ HYJIeBO
SHEepPruiiHO MoTpedIeHue.

Hay4yHo-npu/10KHM NPUHOCH

C ornen Ha pabortaTta, M3BBPIICHA B JUCEPTAIMATA M PE3yNTaTUTE, MOJYYCHH B XOJa Ha
W3CIEIBAHUATA W W3JIOKEHH MMO-TOpe, MoraT jaa ObaaT (opMyJIHpaHU CICIHUTE HAYYHO-
MPUIOKHU PUHOCH:

1. AHanm3WpaHU ca CBCTOSHHETO UM PAa3BUTHETO HAa HAYYHHTE W3CIEABAHUSA W
npoOyieMuTe B oOnacTra Ha eHepruiiHaTta ©()EeKTHBHOCT MpPH CTPaad M CHOPBIKEHHUS 3a
YCTaHOBSIBaHE Ha OCHOBHHUTE (PaKTOPH, BIUSCIIN BbPXY CHEPrHifHATA €PEKTUBHOCT.

2. N3cnenBaHo € BIMSHHETO HA CrpaguTe BbPXY KIMMAaTUYHUTE IPOMEHU U
MOTpeOJICHNETO Ha EHEPTHS.

3. W3zcnensanu ca chlIecTBYBAIIMTE METOAU M CPEICTBA 32 MO100pEeHHe Ha eHepTruiiHaTa
e(EKTHBHOCT B ChBPEMEHHOTO CTPOUTEIICTBO

4, [pennoxen e Moaen 3a MOAOOpEeHHE HA CHepruiiHaTa-e()EKTUBHOCT HAa THUIU3HWPaH
Mozel 0o(hUCHO MTOMELIeHKE B CTaHAapTHa ouc crpaza.

5. [IpoBenenu ca peasiHu eKCIIEPUMEHTH 32 CPAaBHEHHE HAa CHBPEMEHHU M MHOBAaTHUBHU

METOAH 3a oToruleHue. [loiryueHuTe pe3ynTaTu ca OMCaHU U aHAJIM3UPAHU C 1€ HaMallsiBaHe
Ha TOIUIMHHUTE 3aryOH U ONTUMH3ALHKs B CHEPrUifHaTa KOHCYMaLusl.

6. [IpoBenenu ca peaslHd EKCIEPHUMEHTH 3a OTKPHBAaHE Ha Je(eKTH B ChIIECTBYBAIIU
peuieHus 3a eHepruiina eekTuBHOCT. [lomyueHnTe pe3ynraT ca ONucaHu U aHAJTM3UPaHH C
1eJT TIOBUIIIaBaHE HA eHepruiiHaTa e()eKTHBHOCT.

Ilnan 3a KOMepcHaIU3alUsA HA HAYYHHUTE Pe3yJaTaTH
[Ipennoxenust B quCepTAIMOHHH TPy MPOLEC 32 ONTUMHU3UPAHE Ha CHEPTUHHUTE Pa3X0y B
CHILECTBYBAIM TOMEUICHUS M Crpagd MOXeE Ja TMOAJCKH Ha peaula H3MEHEHHs H
nogoOpeHusi, 3a na ObJe M3MOJI3BaH MPAKTUYECKH B CTPOMUTEIHHUS CEKTOp. 3a na Obae
MOCTUTHATO TOBA € HEOOXOAUMO MTPEMUHABAHETO MPE3 HAKOJIKO CTHIIKH:
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Cr0upane Ha n3deprnaTeTHa nHpopmaIus B 6a3a JaHHH
Wscnenpanus

AHanu3 Ha pe3ynTaTu

Wzuucnurenen copryep

2D u 3D Buzyanuzupane

agrwbdE

IIpernen Ha nazapa

KonkypeHTHHTE M3MepeHns Ha MOJA00EH THI MPIJIOKEHHUS HE € OCOOSHHO IMIMPOK, Thid KaTo
TeMaTa € CPaBHUTEIHO HOBA Ha Ia3apa, a TPCEHETO 3a ChKaJIEHHE, BCE Olle He € BUCOKO. C
HaBJIM3aHETO HAa 3aKOHOJATEIIHUTE HapenOM BbB BPb3Ka C eHepruiiHara eeKTUBHOCT odaue,
HOJIO6€H THUIT TPUTTOKCHUA 1IE 6BJlaT BCC IMO-pasmpoCTpaHsiBaHU U TbPCCHH, 3a Jia OTroBaps
BCsKa crpajia Mii JIOM J1a Hy>)KHUTE €HEpITMHHN HOPMH.

OOWKHOBEHHO Pa3IMYHHUTE NMPOU3BOIUTENH ( HA JOrpama, OTOIUIEHHE, KIMMaTH3alus U JIp.)
pa3paboTBaT COOCTBEHU KAIKyJIaTOpU 3a M3YUCIICHWE HAa CHEPTHUHU CIECTSBAaHHS CIPSIMO
TEXHHUTE MPOAYKTH C THProBcka 1ell. Te ob6ade ca TBhpJie CYOSKTUBHY U Pa3rIekKIaT OTJeITHH
HanpaBJICHUs], C MHOI'O MAJIKO BXOAA1Ia HHpopMaLus (KBaIpaTypa, 00eM, BbHIIIHA U BbTPELIHA
TemImeparypa u ap.).

Pedepenunu
What is energy efficiency? — British Geological Survey — www.bgs.ac.uk
What's energy efficiency and how much can it help cut emissions? — Dr Tamaryn Napp, Professor Nilay Shah
and Professor David Fisk, Grantham Institute for Climate Change and Chemical Engineering, Civil and
Environmental Engineering, Imperial College London, in collaboration with the Guardian
EBpomnelickara monmTHKa 3a €HepruiiHa epeKTHBHOCT — ATEHITHS 32 YCTOHINBO €HepruitHo pa3BuTHe. bearapus
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