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4 Rosen Petrov

Overview, analysis and systematization of different types of
information and communication systems for smart homes

1.1. Definition of smart homes

The concept of intelligent building has received increasing attention in the last two
decades. Approaches to identifying smart buildings can be grouped into three
categories, as listed below:

- performance- based definitions;

- A service-based approach that the building is able to offer;

- System based services;

A typical efficiency-based definition may be that of the European Intelligent Building
Group. The EIBG defines intelligent buildings as those designed to provide its users
the most efficient environment, while at the same time using and managing resources
as efficiently as possible to minimize the cost of services.

Service-based definitions describe the intelligent building in terms of the services and
/ or quality of the buildings. The Japan Institute of Intelligent Buildings (JIBI) provides
an example of a service-based definition: an intelligent building is a building with
communication, office and building automation functions in the service of its
occupants and is convenient for intelligent activities. [1]

The definition of intelligent buildings is described by directly addressing the
technologies and technological systems that buildings must include. A typical system-
based solution is proposed by the Chinese Intelligent Building Standard (GB / T50314-
2000), which states that intelligent buildings provide building and office automation
systems and communication networks and optimally integrates structures, systems,
services and management, providing the building with high efficiency, comfort,
convenience and safety for its occupants.

However, in the context of the modern construction environment, it is obvious that
intelligent buildings cannot exist without the inclusion of technological systems,
especially information technology (IT).

Intelligent buildings are interdisciplinary and include multi-industrial engineering.
They require the right combination of architecture, structure, environment,
construction services, information technology, automation and facility management.
In addition, smart homes and buildings are also strongly linked to economic and
cultural aspects. [2]

Single-family building, built according to current regulations

The building design features are typical and repetitive for each one and can be
summarized below:
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INFORMATION AND COMMUNICATION TECHNOLOGIES FOR SMART HOMES 5

Roof - Regardless of the type of roof (flat or sloping) and its main structure (wooden
or concrete), it must serve as the main heat-insulating part of the whole structure.

Walls - Walls must have certain characteristics to meet the standards of heat transfer,
resistance and strength. Most widely used for wall insulation stone wool, suspended
facades polystyrene foam.

Floor - It must also meet certain requirements and standards in order to prevent
deterioration, heat resistance and prevent the ingress of water and moisture.

In Figure 1.1. a conceptual model of a single-family residential building is presented.
It consists of a living room, two bedrooms, a bathroom, a technical room and an open
veranda.

Figure 1.1. Conceptual model of a single-family residential building

The planned heating installation is able to satisfy the thermal needs of the
building. There is a local water-pump heating installation with hot water heat
carrier, produced by a pellet hot water boiler.

In Figure 1.2. the piping, the radiators and the boiler installed in the technical
room of the house are shown. The heated water will be delivered to the boiler
and the heating installation through a built-in circulating pump with electronic
control, equipped with the necessary fittings.
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6 Rosen Petrov

Figure 1.2. Piping and heat consumers

The installation, subject of the project, is schematically shown in Figure 1.3., For
greater clarity, the control and shut-off valves are applied, as well as all the necessary
diameters and additional information.

Figure 1.3. Pipe diagram of equipment, safety and control valves

1.2. European practices and perspectives

The policies of individual countries and the EU as a whole focus on striving to reduce
the release of harmful gases into the atmosphere. The EU's goal is to reduce harmful
emissions by 55% by 2030 and by 2050 to achieve a zero carbon footprint i.e. to
achieve a carbon-neutral economy. The so-called "European Green Pact", also known
informally as the "Green Deal", was signed.
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The European Green Pact provides an action plan for
* increasing the efficient use of resources by moving to a clean, circular economy
« restoration of biodiversity and reduction of pollution.

Achieving this goal will require action in all sectors of the economy, such as:

* investing in environmentally friendly technologies

* support for industrial innovation

* introduction of cleaner, cheaper and healthier forms of private and public transport
* decarbonisation of the energy sector

* improving the energy efficiency of buildings

» work with international partners to improve environmental standards worldwide.

The European Green Pact provides a roadmap with actions to make more efficient use
of resources by moving to a clean, circular economy and to halting climate change,
reversing the trend towards biodiversity loss and reducing pollution. The pact sets out
the necessary investments and available financial instruments and explains how to
ensure a fair and inclusive transition. [3]

1.3. Presentation of an intelligent building

Although the successful use of modern technologies, including IT, is a key feature of
smart buildings, the introduction of technology should not be the only goal of smart
buildings. When it comes to hardware, intelligent buildings cannot be separated from
architectural design, facades and materials, which are among the main elements of the
intelligent building.

Intelligent architecture refers to the creation of structures whose integrated systems are
able to anticipate and respond to phenomenon, whether internal or external, that affect
the operation of a building and occupants.

Smart architecture refers to three different areas:
- Intelligent design;

- Appropriate use of intelligent technologies;

- Intelligent use and maintenance of buildings.

The nature of the envelope / insulation and building cladding / of the building will be
drastically influenced by the development of intelligent buildings. Facades designed
to integrate emerging technologies will have inherent "intelligence" and will be able
to respond automatically or through human intervention to contextual conditions and
individual needs. Now smart facades can:

* be centrally controlled, while providing residents with the ability to manually control
the system;

* change of their thermophysical properties such as thermal resistance, permeability,
absorption, etc.;
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» modify their internal and external color and / or texture;
» function as communication media facades with video and audio capabilities;

» changing the optical properties and allowing the creation of colored glasses,
providing the possibility for dynamic shading and remote control of light. [5]

1.4. Digital controllers

Building Automation Systems (BAS), also known as Building Management Systems
(BMNS), are primarily integrated processor systems. The building automation system is
actually a digital controller that is connected to all subnets and nodes via a network.

Goals and objectives of the dissertation:

The aim of the dissertation is to study the progress and integration of new technologies
in modern construction to reduce operating costs and improve the quality of life and
to offer an innovative approach to creating a smart home.

To achieve this goal, the following tasks will be solved:

1. A detailed review, analysis and systematization of approaches and methods for
integration of intelligent technologies in the creation of smart buildings will be made.

2. The existing problems concerning the construction of smart homes will be studied.

3. The impact of buildings on climate and the contribution of intelligent technologies
to struggle with climate change will be studied.

4. An innovative model for creating a smart home equipped with intelligent
technologies will be proposed and substantiated.

5. Experiments will be conducted to compare modern and innovative methods of
building smart homes used to improve the quality of life of residents.

6. The obtained results will be analyzed.
I1. Building automation systems — BAS
2.1. What is BAS

Building Automation System (BAS) is a general term (also known as Building
Management System, BMS). It is used to denote a wide range of computerized
building management systems, from dedicated controllers, through stand-alone remote
stations, to larger systems, including a central computer, local stations and printers.
BAS is one of the main intelligent building systems.

The main benefits of implementing the BAS are discussed below.

- Increased reliability of installed equipment and services
- Reduced operating costs

- Building management

- Increasing staff productivity

- Protection of people and equipment

Abstracts of Dissertations 2022 (7) 4-29
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2.2. Development of building automation systems (BAS)

The progress of the BAS can be divided into the following stages:

centralized control and monitoring panel

computerized centralized control and monitoring panel

BAS with data acquisition panel (DAP) based on a minicomputer
microprocessor-based BAS using LAN

open BAS, compatible with Internet / intranet. [7]

Figure 2.1. shows the progress of computing and building automation technologies
and their relationship.

Figure 2.1. Progress of computerized automation systems

2.3. Programming and monitoring platforms and environment

Figure 2.2. shows an example of a typical network architecture of a building
automation system.

Figure 2.2. Typical BAS network architecture
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10 Rosen Petrov

The programming environments provided by the programming tools of different
vendors are different and can be grouped into three categories:

1. Graphic / symbolic format;
2. Template or table format;
3. Text formats of high-level language programming;

Most modern automation systems provide a very user-friendly and powerful user or
machine interface for setting up the BAS network, setting up the database and setting
up the controller, and for monitoring and managing the system. Some systems share
the same platform for both configuration and monitoring.

Typical functions in the presence of BAS are:

- functions for installation, management and control;
- energy management functions (supervisory control);
- risk management functions;

- information processing functions;

- equipment management functions;

- efficiency monitoring and diagnostics;

- maintenance management. [13]

2.4. Principles and technologies of local networks

Integration is one of the main features of modern building automation systems. This
integration is between digital stations or devices (system integration) and integration
of control and management functions (integration of functions).

A modern building can have a large number of digital stations or devices, that could
be integrated. Local area networks are the main choice for integrating such a large
number of stations or devices in a building or in buildings located at close range (a few
kilometers). LANs are used to transfer data between stations or devices on networks.

Examples of LAN technologies in applications

- Ethernet (IEEE 802.3)
- ARCnet (ANSI standard 878.1)
- LonTalk

Wireless technologies

ZigBee technology

Compatible with 802.11 (Wi-Fi) technologies
Bluetooth technology

Specific technologies.
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2.5. Communication standards in building automation systems

As a practical example is shown in Figure 2.3. where the configuration of the system
is illustrated, incl. building automation system, combining:

- HVAC system

- Fire alarm system

- Access control

- Security

- Lighting control

- Energy consumption

Figure 2.3. Integrated intelligent building system

lll. Innovative solutions for improvement and integration of
smart technologies for residential buildings

The intelligent building is an organic combination of different subsystems related to
home life through modern technologies. It can both share resources and communicate
at home, as well as exchange information between the local and external global
network. Its main goal is to provide people with an efficient, comfortable, safe and
favorable living environment, integrating service and management.

There are some basic features for a smart home as follows:

- The smart home can realize the interaction between the consumer and the enterprise
of the electricity transmission network, receive information about the consumption and
the price of electricity, set a plan for consumption, etc., directing scientific and rational
use of electricity and creating awareness to the family of ourselves for saving energy
and protecting the environment.

- Smart home can improve the comfort, safety, convenience and interactivity of our
daily lives and optimize people's lifestyle.
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12 Rosen Petrov

The smart home can: support options such as remote payment, monitoring and
interacting with the home via mobile phone and remote network, implementing the
service for reporting and security of real-time metering devise cush as water meter,
electricity meter and gas meter.

3.1. Technologies
Interactive electricity technologies

- Information on energy consumption. The service includes information on the
operation and maintenance of the network, the price of electricity in real time, energy
policy, publication of other information, energy consumption, balances and current
accounts and responding to request of other information.

- Interactive control of household appliances. Depending on the needs of consumers,
an analysis of the electricity load in households is made, development and optimization
of the electrical program to direct the consumer to rational use of electricity in
accordance with tariffs and personal preferences.

- Selfpayment service. Multi-channel payment can be made by phone, SMS, website,
self-service terminal and other means.

Support technologies

- Residential property security services. It is possible to provide different security
models in order to achieve maximum control when an unexpected situation occurs at
home according to the sensors for gas, smoke, movement and other alarm signals for
remote monitoring. Emergency calls for help and notify the relevant department are
possible.

- Information options for communal services (municipal, medical). Users have access
to information for municipal, construction and repair activities, traffic and road
information, health care and epidemic prevention. Meantime, according to the needs
of the users, the system can also provide the users online medical services, health
information platform for outpatient meetings, online consultations and other services.

- Business information services (personalization of information, information
interaction, news subscription services, etc.). According to the user needs specific data
could send, for example stocks, currency, various products and other information in
real time, as well as reservation of products and other information.

3.2. Smart Home service system

The smart home service system is a support platform for monitoring, analysis and
control of electricity consumption by household consumers and is also an important
way to implement orderly electrical control and intelligent service of energy efficiency
Figure 3.1. shows the power structure of the smart home and service system.
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Figure 3.1. Structure of the system for electrical service of a smart home

The smart home electrical service system is mainly a main switchboard system, a
communication channel, a home intelligent interactive terminal and a smart electrical
device of 4 parts:

The main system is a database server, application server, router, security
equipment.

A communication channel that divides a long-distance communication network
and a local communication network. Remote communication using
communications in a public network, selection of a local communication
network from a composite fiber optic cable, broadband communications by
power lines, wireless communications.

Home intelligent interactive terminal, which is the main part of the smart home
system, it is the central station and consumer contact center, also a smart center
for control of electrical equipment.

Intelligent electrical equipment includes intelligent appliances, security
equipment and other devices and functions. Currently, due to the lack of
promotion of smart appliances to meet the control of non smart appliances and
the collection of electrical information, smart contacts can be used to control
household appliances. [52]

3.3. Key equipment for a smart home

Basic control system - the main system includes servers, communication
networks, workstations and internal connections. It also includes marketing

Abstracts of Dissertations 2022 (7) 4-29
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applications, interactive website services and other interconnection
applications.

- Family intelligent interactive terminal - the terminal is installed in a position
convenient for users to work and establish communication and interaction with
smart contacts, smart home appliances and home security devices.

- Intelligent electrical equipment - Intelligent contact

- Smart appliances
e Robot vacuum cleaner
e Smart washing machine

Air purifiers

Smart TVs

Smart lighting

Clever boiler

- Home security - the right place to install smoke sensors, infrared sensors,
emergency buttons, gas leak sensors, cameras and more we can create an
interactive communication terminal for a smart home.

3.4. Smart home appliance mode:

- Network device mode: (recommended built-in)

- The intelligent contact is connected by power control options to achieve the
energy saving goal

- Control commands initiated by the intelligent interactive terminal are securely
transmitted to the home appliance via the wireless module of the smart socket,
and are used to start, set up and control household appliances

- Integrated network device mode, incl. data collection.

3.5. Network-friendly appliances

Network-friendly devices mainly use built-in technology to automatically disconnect
the power supply from the main devices when their frequency signal is below the
preset voltage threshold or in the event of disturbances in the mains frequency signal
in real time. It is predictable that network-friendly appliances will respond to voltage
or frequency signals, as well as signals from the control system, related to the current
price of electricity.

3.6. Communication system for smart home

The external network can be cellular LAN, cable TV network, telephone network and
internet, using mainly more secure technology, devices on each subnet should be able
to communicate with each other, such as network for household appliances like
refrigerators, air conditioners, TVs, microwave ovens, washing machines, lighting,
etc..

Security: Including environmental protection, home video intercom, access control,
alarm, fire, gas leak, water spill, etc.).
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High speed access to information: Internet, videophones, cellular LAN access to the
home.

Housing services: The community management center can monitor and manage
equipment and the environment in the designated area.

The structure of the system is shown in Fig.3.2.

Figure 3.2. System structure
3.7. Exterior solutions
External walls

Modern manufacturers offer products that meet many criteria:

- Natural thermal insulation and air conditioning
- Sound insulation

- Microclimate

The roof

It is really important the use of insulating materials with increased characteristics,
Ggeographical considerations are obligatory just like the geometry and the shape.

Garage doors

Garage doors can now be equipped with various smart enhancements that make them
easier to use by allowing the owner and the car to be recognized as they approach.

Abstracts of Dissertations 2022 (7) 4-29



16 Rosen Petrov

External shades and screens

Exterior shades and screens are an important element of modern construction, in
addition to the facade. Shades and screens perform an important function to reduce
heating costs on days with high temperatures and high solar intensity.

Photovoltaic and solar panels

The energy needs of buildings represent 40% of the total primary energy needs in the
EU. Therefore, the development of efficient energy alternatives for buildings used
mainly for electricity, heating, cooling and hot water supply is imperative. One way to
reduce dependence on fossil fuels is to use renewable energy systems (RES), which
are usually environmentally friendly. The systems commonly used in buildings are
photovoltaic solar thermal systems.

Utilization of rainwater

During rainfall, significant amounts of water fall into the ditch or into the soil. The
quantities can reach 50-100 1/ m2 within 24 hours. Instead of losing all this volume,
it could be used for irrigation, washing or other various purposes. With proper
treatment and filtration, rainwater could reach characteristics similar to those of
distilled water.

Batteries for energy storage

Powered by photovoltaic panels or energy taken from the power distribution network
the batteries can provide enough amount of energy for the whole household.

3.8. An innovative scheme of a "smart" home with intelligent appliances and
systems

In Figure 3.3. diagram of a smart home is shown, combining various technologies
integrated in order to support and facilitate the life of its inhabitants.
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Figure 3.3. Schematic diagram of a smart home

The smart home can give us the option to manage the following basic systems:
Security

- setting of security and fire alarms using a code from the keyboard or magnetic card;
- access control at several levels (for children, friends, staff)

- streaming information about the state of the system (via internet, mobile phone, radio
remote control)

- imitation of presence in the house

- management and monitoring of uninterruptible power supplies, generators and many
other types of energy sources

- in case of malfunction, the system can automatically cut off the power supply
eliminating the possibility of short circuits and fires;

- CCTV cameras and motion sensors are used to ensure security.

Economy

- control of individual heating circuits;
- determining the working hours of electrical appliances;

- heating control in different weather conditions
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- switching off unused household appliances

- All this allows you to save energy.

Comfort

- remote control of the home, through touch panels, and mobile devices
- one control for all electrical appliances

- different scenarios for lighting and heating

- entry of various assistants who allow a variety of services and opportunities.

IV. Experimental part
Example model of a single family house with built-in intelligent control systems

The sample model is a detached house on one floor, which has two bedrooms, living
room with kitchenette, bathroom, utility room and outdoor terrace. In the development
process in order to achieve optimal results we focus in two directions:

- passive, which includes elements and parts of the building. Their orientation or nature
help to reduce energy costs and increase the level of comfort. This direction includes
the design, the materials and constructions used, various practical solutions and ideas
such as wastewater treatment systems and energy production from photovoltaic panels.

- active, which unites all systems that can be driven (opened or closed, switched on or
off). In this direction are all security systems, sensors, installations for maintaining the
microclimate, lighting and all household equipment.

4.1. Intelligent design
Facade

The design considers various features of the geographical region, as well as
construction techniques and technologies. The building has rich glazing and french
windows, providing a view of its surroundings (Figure 4.1.)
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Figure 4.1. Model of a building in harmony with the surrounding environment

The external walls are made of ceramic blocks with a thickness of 380 mm and have
increased thermal insulation properties.

The facade is made of composite wood on the principle of the suspended facade.

In the air gap between the brick wall and the suspended facade is laid a layer of
additional thermal insulation with a thickness of 50 mm. Because of that the heat
transfer coefficient of the walls is U = 0.15 W / m2K at a standard of 0.28W / m2K,
according to current standards.

Doors and windows

The doors and windows are made of triple glazed windows with different thickness
and distance between the panes, the profile is multi-chamber, made of fibrocomposite
material, which provides extremely good thermal insulation characteristics, reaching
U = 0.60 W / m?K, thanks to the lack of metal implementation. At the same time,
sensors are installed on all opening doors and windows to provide protection against
unauthorized penetration.

Installation of external shades is provided, which helps to ahieve healthy levels of
internal temperature. They are able to provide sufficient visibility, perform the role of
additional thermal and wind protection, as well as allow full use of daylight without
unwanted glare and reflections. They have an option for electrical and remote control

Floor and roof
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The floor and the roof are made according to all the requirements of the current
regulations and laws. The structure of the materials is oriented to ensure sufficiently
good thermal insulation characteristics. Both the floor and the ceiling are thermally
insulated with extruded polystyrene XPS, which has a capillary microstructure and has
a maximum closed cell structure, which makes it resistant to water and water vapor.

4.2. Intelligent technologies
Photovoltaic system

Photovoltaic panels are installed on the roof of the building, they are able to meet the
energy needs of the occupants. They are mounted at a suitable angle for maximum
absorption of sunlight, their orientation is south-southeast. The system has the ability
to adjust the angle depending on seasonal characteristics. The choice of the number
and type of panels is consistent with the average energy consumption on a daily basis.

Based on the reported estimated electricity consumption for the entire building,
intended for year-round use, a schedule has been prepared with the energy consumed
for full operation and ensuring the necessary level of comfort (Figure 4.2.).

Energy consumption schedule
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As can be seen from the graph, it is clear that in certain time zones energy consumption
1s more intensive. These are the hours before work, the time for lunch and the hours
after the end of the working day. In order to provide the necessary energy on the roof,
39 photovoltaic panels will be installed.
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The panels have a single crystal structure 158x158mm, the number of cells is 144
(6x24), the dimensions are 2031x1008x30, the set power they are able to produce is
405W within one hour. The set efficiency of the photovoltaic panel is 19.78%. [64]

In Bulgaria, there are data from long-term observations of the sunlight, with an average
value of 2100 hours per year. In some areas it even reaches 2500 hours, which
corresponds to 1400-1600kW / m2 on a horizontal surface.

The duration of sunlight is different for different parts of the coun try due to
geographical features and differences. For the region of Sofia, it reaches 2020 hours
per year.

Qh =39 *405=15795W /h
On a twenty-four-hour basis, using the efficiency of the solar panels we get:

Q=15795 *24 *0.1978 = 74.9kW

To meet the energy needs of our building for 24 hours requires 21 kW of electricity,
so the entire roof of the building is planned to install photovoltaic panels that are able
for two hours of peak load to provide the energy needed for the whole day (Figure 4.3

).

Figure 4.3. Roof with photovoltaic panels

Part of the energy produced by the panels, if necessary, is used directly for the needs
of consuming appliances such as water heaters, refrigerators or air conditioners, and
the rest is stored in a compact battery pack, which is able to provide enough energy
for a family house with two bedrooms. The battery pack has a built-in inverter and a
high level of autonomy.

The extra electricity is returned to the power supply grid and it should be purchased at
preferential prices.

In Figure 4.4. a diagram of a single-family residential building with built-in intelligent
technologies 1s shown.
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Figure 4.4. Smart appliances

To ensure a suitable microclimate - heating and cooling, a heat pump system 1is
provided. The heat pump is a separate type with outdoor and indoor unit. The outdoor
unit is an air-to-water type and will be mounted on a separate foundation to stop
transmiting noise and vibration to the residential building. The indoor unit is equipped
with heat exchangers, an electronically controlled circulation pump, a built-in
stainless-steel boiler with an electric heater. The connection between the indoor and
outdoor unit is through a pipe bundle of copper pipes for liquid and gaseous phase,
power and communication cable.

Thanks to the built-in heat exchanger, the indoor unit or hydraulic module provides
hot or cold water that supplies the air conditioning system. The heating of the living
room and the bedrooms is carried out with fan coil units for sub-wall installation for
the bathroom towel dryer is provided.

The heated water is transported by a beam scheme from a distribution collector, made
by a water distributor, automatic deaerators, shut-off and control valves. The pipes are
polyethylene with an aluminum layer, insulated with thermal insulation of
microporous rubber. The connection between the collector and the indoor unit is made
with copper heat-insulated pipes.
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The heat pump system is equipped with a wireless module, the fan coil units have a
controller with an option for remote control, and the towel dryer has a thermostatic
head with electric actuator.

The air conditioning system is equipped with temperature sensors and a
communication module that can be controlled manually or with automatic settings
depending on our location.

Whenever we are on our way home, the system knows that and changes its settings so
when we return, the optimal characteristics of the microclimate are reached.

The power from the photovoltaic panels mounted on the roof of the building is used to
heat the hot water in the boiler. For this purpose, the energy is directed to the heater
during the time when we have the most intense flow of sunlight, usually in the early
afternoon. The boiler 1s also equipped with functions for remote control and
monitoring, and if necessary, its parameters can be turned off or changed.

In the technical room, in addition to the indoor unit of the heat pump are installed
distribution manifold and the washing machine, which is the latest generation and has
smart technology that allows us to adjust the washing time, analyze common problems
and give options for solving them (specific programs and washing cycles). The
washing machine connects to the home network via an application that allows us to
control it remotely via the Internet, it is also possible to connect with smart assistants.

The kitchen is fully equipped with an option for control via the Internet. The coffee
machine can prepare coffee just before getting up, the refrigerator has a touch screen
that gives different information it has the option of a built-in internal camera, is
compatible with home internet assistants.

The TV is equipped with an operating system and has both a wireless connection
option and Bluetooth technology and a cable option.

A smart vacuum cleaner with an option for wet cleaning is provided.

For all other devices which do not have the option to be controled over the Internet,
smart electrical outlets are provided which can remotely start or stop the products on
demand.

The lighting is entirely based on LED technology, which guarantees high reliability,
long operation and low energy consumption. Each section is part of the local
management and control system.
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The management of all installed devices and systems are integrated and easily
managed by means of specialized software. One of the most commonly used is a
product is of the company "Apple" called “Apple home”.

With its help we are able to monitor and control any system compatible with this
software, such as monitoring the air purity, the temperature in the premises, whether
certain appliances are turned on, the garage door and security systems.

The Home app groups accessories into rooms so you can easily control devices in any
part of the home with a touch or click. We can even tell the Siri voice assistant things
like "Turn off my bedroom light" or "Start heating upstairs." We can tap an icon to
perform more complex tasks such as dimming the lights or adjusting the thermostat.
"Apple home" allows us to set configurations that allows work with multiple
accessories in a certain combination - all with one command. We can create a mode
called "Leaving Home", which turns off the lights, locks doors and lowers the
temperature of the thermostat. The voice assistant integrated in any mobile device
allows us to set commands and modes from anywhere in the world.

The system also has the option to take care of our home by itself, for example,
depending on our location, it can turn on the lights, increase the heating before we get
up, using motion sensors to individually control the lighting in the rooms, and turn off
anywhere we have left the building.

A local treatment plant is provided for the utilization of the wastewater. It is compact
in size, does not emit odors and allows purified water to be used for irrigation purposes.
In addition to the treatment plant, a separate plastic tank made by fiberglass is installed
where the rainwater is stored. [69]

The domestic wastewater treatment plant does not need electricity. It has a volume of
2200 liters. and is designed for buildings with four permanent residents. It consists of
a tank, filter shaft - filter bucket, tank cover leveling ring (Figure 4.5.).
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Figure. 4.5. Wastewater treatment plant for a household of four people
4.3. Intelligent use and maintenance of buildings

The entire volume of incoming information is received in the building automation
system, which communicates on the one hand with the installed appliances and
systems, and on the other hand with the users. There is processed information about
the produced and consumed electricity in the household. The system sets the schedules
for the use of various appliances in order to maximize the optimization of energy
consumption.

The building is not completely independent and in any case the building is connected
to the national power grid. An energy management system has been implemented in
the building automation system.

4.4. Analysis

Based on the model presented in the previous chapters, we can analyze the direct
benefits of integrating IT to create a smart home.

The amount of money we spend for electricity for the normal living of our conceptual
home is a factor. The reporting is made on an annual basis. A coefficient of
simultaneity of home equipment is used. Equipment includes air conditioning,
washing machine, stove, boiler, lighting and other appliances such as TVs and
computers with lower power consumption. For this purpose, two cases are considered:
when we do not have and when we have a system for energy management and building
automation. The results show that in normal operation it is possible to achieve savings
of up to 40% (Figure 4.6).
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Comparative analysis of consumed power
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Figure 4.6. Comparative analysis of consumed electricity

We also must mention the main benefits:

- The production of electricity from the photovoltaic system varies depending on the
season, the weather, and the location of the sun depending on the daytime. For the gaps
when the consumption is not intensive and the battery is charged, we are able to supply
national power grid thanks to a two-way meter.

- Reducing the water consumption for communal needs - through the built local
treatment plant the water for watering and washing can be supplied by the treated
water.

- Ensuring autonomy through security systems, analysis of parameters to ensure the
necessary microclimate

- Complete independence from central utility providers.

CONCLUSION

In recent decades, as a result of active human activity, regardless of our desires, the
earth's climate is changing at a faster rate than expected.
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Despite the higher costs for the initial construction of a smart home, with more careful
planning and in-depth analysis we are able to achieve high results, both in terms of
care for nature and in the long run to recoup the investment.

The integration of a whole set of IT creates the opportunity to live with less stress
without disturbing our rhythm, while at the same time being in harmony with nature,
and taking care of its good condition, reducing the carbon footprint.
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CONTRIBUTIONS

The contributions in the dissertation have mainly scientific-applied character and are
as follows:

1. After a detailed review, a critical analysis and systematization of methods and tools
for integrating intelligent technologies in the creation of smart buildings.

2. Existing problems and solutions concerning the construction of smart homes are
discussed.

3. The impact of buildings on the climate and the contribution of intelligent
technologies to combating climate change are studied.

4. An innovative model for creating a smart home equipped with intelligent
technologies has been proposed.

5. An experimental development of a single-family house with built-in intelligent
control systems has been made.

6. Innovative solutions for energy efficiency and multifunctional intelligent
information and communication technologies have been invested in the experimental
development.

7. The results are analyzed and tested in the company "MARTMAX" Ltd.
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1.1.

31 PoceH lNeTpos

O630p, aHanNM3 M cucTemMaTusauus Ha pasnMYHUTEe BUAOBeE
MH(pOpPMaLUOHHO-KOMYHUKALLMOHHM CUCTEMU 32 UHTESIUFTEHTHMU
AoMoBe

OedunHnumna 3a MIHTENUreHTHU goMoBe

KoHuenuuaTta 3a HTenureHTHa crpaga rnosyyasa Bce no-rofiiMo BHUMaHue B nocrnegHuTe
ABe geceTuneTusi, pasnnyHnm B CbLLHOCTTA CUM ca pa3paboTeHn AocTa MHTENUIEHTHU
crpagu u crpagHu TEXHOMOIMMN.

MoaxoauTe 3a onpefensiHe Ha MHTENUreHTHU crpagu morat ga 6baart rpynvpaHn B Tpu
KaTeropuu, KakTo ca nsbpoeHu no-gony:

- Moaxopn, 6a3vMpaH Ha ekcnnoaTauusiTa Ha crpaaara;
- Mopxoa, 6a3upaHn Ha ycnyrute, KOUTO crpagaTta B € CbCTOsIHME Aa NPeanoxXu;

- CuctemHo 6asupaHu ycnyru;

TunuyHa pgeduHuumMs, BasvpaHa Ha eqekTMBHOCTTa, Moxe ga 6bae Tasu Ha
EBponenckata rpyna 3a wuHTenureHTHO ctpoutenctBo (European Intelligent Building
Group). EIBG onpegenst MUHTENUreHTHUTE Crpaan KaTo TakMBa, Cb3adeHn Aa npegocTaBart
Ha cBouTe NoTpebuTenu Han-edpeKkTMBHA cpea M B CbLUOTO Bpeme crpagarta u3nonssa u
ynpaBnsBa pecypcute MakCuManHo eekTMBHO, Taka 4e Ja MUHMMWU3Upa pasxoauTte 3a
CbOPBXKEHUSA N NHCTanauuu.

OnpegenexusTa, 6as3vpaHun Ha ycnyri, onucBaT MHTENUreHTHaTa crpaga oT rnegHa Tovka
Ha ycnyrmte u/vnu Ka4ecTBO Ha ycrnyrute, NpeaocTaBsAHu OT crpagun. ANOHCKUAT UHCTUTYT
3a uHTenureHTHu crpagu (JIBl) paBa npumep 3a geduHuumsa, 6asvpaHa Ha ycnyru:
WHTENUreHTHaTa crpaga € crpaga ¢ yHKUUM 3a KOMyHUKauums, ouc aBTomaTnsaumns v
aBTOMaTU3auua Ha crpagum B ycriyra Ha HemHUTe obuTtaTenu U e ygqobHa 3a NHTENUIeHTHU
aenHoctu. [1]

HdednHnungata 3a MHTENUreHTHW crpagu, ce OnucBaT Ype3 OUPEKTHO agpecupaHe Ha
TEXHOMOrMUTE N TEXHONOMMYHM CUCTEMU, KOUTO crpagute Tpsbea ga BkNo4YBaT. TUNUYHO
GasnMpaHO Ha cuctemarta peleHMe € npeasioKeHoO OT KUATAWCKMAT CcTaHgapT 3a
nHTenureHTHn crpagm Design Standard (GB / T50314-2000), kouTO rnacu, 4e
WHTENUreHTHUTE Ccrpagu ocurypsBat crpagHa asTomaTtusaumd, oduc cuctemu 3a
aBTOMaTU3auUUA M KOMYHWKAUMOHHM MPEeXM W ONTUMAarHO WHTerpupa CTpyKTypuTe,
cucTemMuTe, YCryrute n ynpasreHMeTo, OCUrypsBanku Ha crpagarta BUCOKa e(PeKTUBHOCT,
KomdoopT, yaobcTBO 1 6e30nacHOCT 3a HENHUTE obuTaTenu.

B KOHTekcTa Ha cCbBpemMeHHaTa cTpouTernHa cpega obade e o4yeBWOHO, 4e
WHTENUIrEeHTHUTE Crpagum He mMoraT ga cbuecTByBaT 0e3 BKMOYBAHE HA TEXHOMOMMYHM
cmcTteMu, ocobeHo cuctemmnTe 3a UHPopMaLnoHHU TexHonorum (UT).

NHTenureHTHuTe crpagu ca NHTEPANCLUNITMHAPHN n BKMOYBaT
MYNTUNHAOYCTPUANHO MHXEHEPCTBO Ha cucTeMu. Te nanckear npaBunHaTa KoMonHaumst ot
apxuTekTypa, CTpyKTypa, cpefa, CTPOUTENHW YCyrn, MHPOPMAaLMOHHU TEXHOSornu,
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aBTOMaTM3aumnsa 1 ynpasBneHne Ha CbopbXeHusi. OCBEH TOBa UHTENUIEHTHUTE OOMOBE U
crpagm ca CbLLO Taka CUSTHO CBbP3aHN C MKOHOMWUYECKUTE U KYNTYPHUTE acnekTu. [2]

EpnHodamunHa crpaga, nocTpoeHa CbrnacHo geucTBalmuTe HoOpMu

KoHCcTpyKkTUBHMTE 0COBEHOCTUN Ha efHa crpaga ca TUNMYHU U NOBTapsLLM 3a BCAKa eaHa u
morat Aa 6baat o606LweHn no-gony:

MokpmB — HeszaBucMmo OT TMna Ha nokpusa (NIOCHLK UMM CKaTeH) U HeroBaTa OCHOBHA
KOHCTPYKUMA (ObpBEH nnn 6eToHeH) Ton TpsabBa 4a CryXm KaTto OCHOBHa TONon3onvpatya
4yacT OT ysanaTa KOHCTPYKUUS.

CteHu — CteHuTe TpsibBa aa nputexasaTt onpeaeneHn xapakTepucTuky, 3a ga oTroBopsaT
Ha cTaHgapTuTe 3a TonnornpemMuvHaBaHe, YCTOWYMBOCT W 3apaBuHa.Han-macoso ce
N3non3BaT 3a U3oiMpaHe Ha CTeHW KaMeHHa BaTa, okadyeHun acagm NeHononnucTMpon.
Moag — Cohwo TpsAbBa Aa oTroBaps Ha onNpedenieHn W3UCKBaHWS M CTaHdapTu C uen
npegoTepaTsBaHe Ha nponagaHe, TEPMOYCTOMYMBOCT U npeanasBaHe OT NPOHUKBaHE Ha
BOJa M Bnara.

Ha durypa 1.1. e npeacraBeH koHUenTyaneH Moaen Ha egHodamMuiHa XunuuHa crpaga.
TAa ce cbCTOM OT BCEKMAHEBHA, ABE CnasiHU NOMeLLEeHNs, CaHUTapeH Bb3er, TEXHNYECKO
nomeLLeHne n oTkpuTa BepaHaa.

Queypa 1.1. KoHuyenmyarneH modesn Ha eOHoghaMursiHa XusuuwHa cepada

lMpepBuaeHaTa oTonnuTENHa UHCTanaumsa e B CbCTosiHMEe Aa 3a40BONW TOMMANHHUTE
HYXXOW Ha crpagaTta. 3anoxeHa e fokanHa BOAHO-MOMMNeHa OToNnuMTeNnHa nHctanauus ¢
TOMMOHOCUTEN ropeLya Boaa, NponssedeHa OT BOAOIPEEH KOTen Ha neneTu.

Ha curypa 1.2. e nokasaHa TpbOHaTa pasBofgka, OTOMMAUTENHUTE Tena u KoTena,
MOHTMPAH B TEXHUYECKOTO MOMELLEeHNe Ha KblyaTa. 3arpstata Boda LWe ce A40CTaBs KbM
fGonnepa n oTonnuUTenNHaTa MHCTanaums Ypes BrpageHa B KoTena uMpKynaumoHHa nomna ¢
eneKTPOHHO ynpasrieHme, cHabaeHa ¢ HeobxoagnmaTta apmaTtypa.
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Queypa 1.2. TpbbHa pa3godka U MonyuHHU KOHcyMamopu

MHcTanauusaTa, npegMeT Ha NpoekTa CXemMaTMyHO e nokasaHa Ha durypa 1.3., kato
3a no-ronsiMa ACHOTa ca HaHeCEeHW KOTporHaTa U cnvpatenHa apmMaTtypa, KakTo U BCUYKU
HeobGxoauMmn guameTpu U AONbNHUTENHA MHOopMaLUS.

Queypa 1.3. Ll{paHa cxema Ha MawUHU, CbOPBXXEHUS, rnpednasHa U KOHMpPOoJsiHa apMmamypa.
EBponencku npakTUK1 u nepcnekTMBm

MonuTtukaTa Ha oTaenHuTe cTpaHu n Ha EC kato usano ce gookycupa Bbpxy CTpemexa no
Ja ce Hamanu OoTAensHeTo Ha BpedHW rasoBe B aTMmocdepaTa. Llenta Ha EC e
HamansBaHe Ha BpeaHuTe emmncum ¢ 55% po 2030r., a go 2050r. ga ce NOCTUrHE HyrneB
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BbINepoaeH oTneYyaTbk T.e. fa NOCTUrHEM BbIMEPOAHO HeyTpariHa MkoHoMuka. MNMognucaH
e T. Hap. ,EBponenckn 3eneH nakT" n3BeCcTeH olle HeoduumanHo KaTo ,3eneHa caenka“.
EBponenckmnaT 3eneH naktT npegocTaBsa nraH 3a JeNcTBue 3a

noBuLwaBaHe Ha ePEKTUBHOTO U3MON3BaHe Ha pecypcuTe Ypes3 NnpeMnHaBaHe KbM YnUCTa,
KpbroBa MKOHOMMKA

Bb3CTaHOBsIBAHE Ha BMONOrMYHOTO pasHoobpasne 1 HamansiBaHe Ha 3aMbpPCABaAHETO

3a nocturaHeTo Ha uUenTa LWe ca HeobxoauMn OENCTBUS BbB BCUYKM CEKTOPU Ha
MKOHOMMKAaTa, KaTo Hanpumep:

WHBECTMpPAHE B EKONIOrocbobpasHN TEXHOMOMNN

noakpena Ha MHoBauMnTe B MPOMMULLSIEHOCTTA

BbBEXJaHEe Ha NO-YMUCTU, MO-EBTUHU U NO-34PaBOCIIOBHN (DOPMK Ha YacTeH M o6LEeCTBEH
TpaHcnopT

AekapboHM3auna Ha eHEPrMNHUS CEKTOP

nogobpsiBaHe Ha eHeprurHaTta edPeKTUBHOCT Ha crpaguTte

paboTa C MeXxayHapoOHM NapTHLOPW 3a nogobpsiBaHe Ha €KOMOrMYyHUTE CTaHOapTy B
cBeToBeH mMaluab.

B EBponenckna 3eneH nakT € npegoctaBeHa NbTHa KapTa ¢ OeACTBUA 3a NO-e(PeKTUBHO
N3Mnon3BaHe Ha Pecypcu Ypes NpeMnHaBaHe KbM YMCTa, KPbroBa MKOHOMMKA M 3a CNupaHe
Ha U3MEHEHMETO Ha Knumarta, obpbluaHe Ha TeHOeHumdaTa KbM 3aryba Ha OMOMNOrnMYHO
pasHoobpasne n HamansBaHe Ha 3aMbpcsiBaHeTo. B nakrta ca nocoyeHn HeobxoanmuTe
WHBECTULNN N HANUYHUTE (DMHAHCOBU UHCTPYMEHTU N € 0BACHEHO Kak [a ce rapaHTtupa
cnpasenve u npuobliasauy, npexoq. [3]

npeﬂ,CTaBﬂHe Ha UHTeNUreHTHa crpaga

Bbnpekn ye ycnewHoOTo U3MNofi3BaHe Ha CbBPEMEHHW TexHorornm, BknwountenHo UT, e
OCHOBHa XapaKTepucTuka Ha MHTENMUIEHTHUTE crpagun, BHeAPSABAHETO Ha TEXHOMOrMMuU He
TpsbBa Oa Obae eauHCTBEHaTa uUen Ha uHTenurHeTHu crpaau. o ce oTHaca go
XapOyepHUTE CbOPBXEHUS, NHTENUIEHTHU crpaguTe He morat ga 6baart oTaeneHn oT
apXUTEKTYpPHUS An3anH, dpacagm n matepmanu, KOMTo ca cped OCHOBHUTE eNeMeHTU Ha
WHTENUreHTHOCTTa Ha crpaguTe.

MHTenureHTHaTa apXuTeKkTtypa ce OTHacdA A0 Cb3dgaBaHETO Ha CTPYKTypu, HYHYUUTO
MHTEerpnpaHn cMCctemm ca crnocobHu ga npeaoBwXxaat u pearnpat Ha dBJieHNUA, He3aBUCUMO
Aann ca BbTpeLWHN UM BbHLUHU, KOUTO BITUAAT BbPXY pa60TaTa Ha crpaga um obutarenu.

MHTenureHTHaTa apxuTekTypa ce oTHacea 4o Tpu pasnuyHn obnacTu:
- IHTenureHTeH ansany;

- MNoaxoasauo n3non3saHe Ha MHTENTUFEHTHU TEXHOMNOMNK;

- IHTenureHTHO n3non3eaHe 1 NnoagpbXka Ha crpaau.

XapakTepbT Ha obBMBKaTa /M3onaummn 1 crpagHn o6nnUOBKW/ Ha crpaaarta we 6bae
NOBMUSIH OPacTUYHO OT pas3BUTUE Ha WMHTENUreHTHU crpagun. Pacagum, NpoekTUpaHu aa
uHTerpupaT B cebe CU HOBOBBL3HMKBALUUTE TEXHOMOrMM LWe umaT npucblia
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L2MHTENUreHTHOCT" 1 We moraTt aa pearnpat aBToMaTU4HO UJSIN 4Ypel3 YoBeEeLUKa HamMecCa Ha
KOHTEKCTYyaltH1 yCnosua n nHansuayanHu Hyxgwu. Cera nHTenureHTHuTe cbacanm Morar.

Aa 6bOaT LeHTparHO KOHTPONUpaHU, KaTto CbLUEBPEMEHHO ocurypsaBaTt Ha obutartenute
Bb3MOXHOCTTa 3a PbYHO ynpaBrieHMe Ha cucTemMara;

NpOMsSIHA Ha TexHUTe TepMOMU3MYHN CBOMCTBA KaTtO TEPMUYHO CbMPOTUBIIEHUE,
NponycKnNuBoCT, abcopbumns v ap .;

MoAndUUMpaT TEXHUSA BbTPELLUEH N BbHLUEH LUBAT U/WNKN TEKCTYPA;

PYHKUMOHUPAT KaTO KOMYHUKaALMOHHU MeanHU dhacaan ¢ BUAEO N ayano Bb3MOXHOCTY;
NpPoMsiHa Ha ONTUYHUTE CBOMCTBA W MO3BOSIIBAHE HA Cb3[aBaHETO Ha LUapeHW CTbKna,
ocurypsiBaHe Bb3MOXHOCT 3a AWMHAMWYHO 3aceH4YBaHe U OUCTaHUMOHHO ynpasfeHne Ha
cBeTnmHaTa.

EBontouunaTa Ha MHTENUreHTHUTE CrpagHn cuctTeMn e unictpupana Ha durypa 1.4, koaTo
e mMoaudmumpaHa n akTyanuaupaHa oT paspaboTeHata ,HTENUreHTHU CTPOUTENHM
nupamngun“ ot EBponenckarta rpyna 3a MHTENUIreHTHO CTpoUTENcTBo. HuBata u ca:

Queypa 1.4. MIumenuezeHmHa cmpoumersiHa nupamuoda.

NHTerpnpanu egHoyHKUnMoHanHn / cneumaniu cuctemm (1980-5);
NHTerpupaHn mHorodyHkumoHanHu cuctemun (1985-90);
NHTerpupaHu cuctemn Ha HUBO crpaga (1990-5);

KomnoTbpHO nHTerpupaHa crpaga (1995-2002);

WHTerpnpaHu cuctemm ot KopnopaTueHa mpexa (2002- ). [5]

OvrntanHn KoHTponepu
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Cuctemu 3a rpagHa aBpomatumsaumsa (CCA), n3BeCTHM CbLLO KaTo yrnpaBneHue Ha
crpagHu cuctemmn ,Building Management System” (BMS), ca OCHOBHO WHTerpupaHm
npouecopHu cuctemn. CuctemaTta 3a crpagHa aBToMaTM3auusi BCbLUHOCT € LUudpoB
KOHTPOJEp, KOWTO € CBbpP3aH KbM BCUYKN NOAMPEXM U Bb3NN YpE3 MpeEXa.

Llenn u 3agaum Ha AMcepTaLMOHHUA TPYA:

LlenTa Ha agucepTauMoOHHUSA TPYyA € Aa ce u3cnenBa Hanpeagbka U MHTErpupaHeTo Ha
HOBM TEXHONIOTMW B CbBPEMEHHOTO CTPOUTENCTBO 3a NOHWXaBaHe Ha
eKcnyioaTauMoHHUTe pa3xoAM M NoBMLIABaHe Ha KavyeCcTBOTO Ha XMBOT M Aa ce
npeanoXu MHOBaTUBEH NOAXO0A 32 Cb3AaBaHe Ha YMEH AOM.

3a u3nbifIHeHWe Ha Ta3u uen e ce peLwiaTt cneaoHUTe 3aaavn:

Llle ce HanpaBu getanneH o0b630p, aHanNn3 U cucTtemMaTmM3aumnsa Ha Noaxoam U MeToau 3a
WHTErpMpaHe Ha MHTESNTMreHTHN TEXHOMOMKN NPy Cb3gaBaHe Ha YMHU crpagu.

LLle ce nscneaBat cblecTByBalLUTE NpobeMun, Kacaelwm n3rpaxxaaHeTo Ha UHTENUIEeHTHM
JOMOBE.

LLle ce nacneaBa BNMSHMETO Ha CrpagunTe BbpXy KnMMaTta U NMpUHOCa Ha MHTENUreHTHUTE
TexHonormm 3a 6opba ¢ KMMMaTUYHUTE NPOMEHM.

llle 6bae npennoxeH u obocHOBaH MHOBAaTMBEH MOAEN 3a Cb3[daBaHe Ha YMEH [0M,
CHabOeH C UHTENUIHETHU TEXHOMOTUN.

Llle ce npoBegaT ekCnepuMeEHTM 3a CpaBHEHNE HA CbBPEMEHN U MHOBATUBHM MeToau 3a
narpaxxgaHe Ha yMHW LOMOBe, M3Mof3BaHn 3a NogobpsiBaHe Ha Ka4eCcTBOTO Ha KMBOT Ha
obuTtaTenure.

MonyyennTte pesyntaTtu we 6baat aHanMsnpaHu.

Cucrtemu 3a rpagHa aBtomatusauusa - CCA
KakBo e CCA

Cuctemata 3a aBtomatmsaums Ha crpagute (CCA) e obw, TepMuH (M Cbwo €
N3BECTHA KaTo cucTemMa 3a ynpasrieHue Ha crpagu, BMS). i3nonsea ce 3a o3Ha4YaBaHe Ha
WMPOK AnanasoH Ha KOMMITbPU3MPAHW CUCTEMM 3a YrpaBreHwe Ha crpagum, oT
KOHTpOSiepy CbC creuuanHo npegHasHayeHue, rpe3 CaMOCTOATENHU oThanevyeHu
CTaHUMM1, KbM NO-rONIEMN CUCTEMMU, BKITHOUUTENHO LiEeHTPareH KOMMTbP, FIOKanHU CTaHuuK
n npuHtepu. CCA e egHa OT OCHOBHUTE UHTESNTUIEHTHU CTPOUTENHU CUCTEMN.

OcHoBHuTe nonsu ot npunaraHeto Ha CCA ca pasrnegaHu no-gony.

[MoBuWeHa HageXaHOCT HAa MOHTUPAaHUTE CbOPBXEHUS U YCnyruTe
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HamaneHu onepaTnBHu pasxoau

YnpaBneHune Ha crpagu

MNoBuwaBaHe Ha NPoOU3BOAMTENHOCTTa Ha NepcoHana

3awuTta Ha xopaTa 1 06opyaBaHETO

PasButuTe Ha cuctemuTte 3a crpagHa asTtomatuaumsa (CCA)

HanpenobkbeT Ha CCA moxe aa 6bae pasgeneH Ha cnegHuTe eTanu:

* LLEHTpanuanpaH naHen 3a KOHTpon n HabnogeHve;

* KOMMIOTbPU3UPAH LEeHTpanu3anpaH naHern 3a KOHTpon n HabnaeHve;

» CCA c naHen 3a cbbupaHe Ha gaHHu (DGP), 6a3npaH Ha MUHUKOMNIOTBP;

 6asnpaHa Ha mukponpovrecop CCA c nsnonassaHe Ha LAN;

» otBopeHa CCA, cbBMmecTuMa ¢ NHTepHeT / nHTpaHerT. [7]

durypa 2.1. e nokasaH Harnpeabka Ha U3YUCIUTESTHUTE U TEeXHONoruuTe 3a crpajHa
aBTOMaTU3aUUA N TAXHATa B3aMMOBPBb3KA.

®urypa 2.1. lNporpec Ha KOMMTbPU3NPAHUTE CUCTEMU 3a aBTOMAaTMU3aLNA
2.3. Nnatdopmun 3a nporpammpaHe u HabnwaeHme 1 3aobukanswa cpega

durypa 2.2. nokassa NpuMMep 3a TUNMYHA MPEXOBa apXMTEKTypa Ha crpagHa cuctema 3a
aBTOMaTU3aLMS.
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Queypa 2.2. TunuyHa Mpexoea apxumekmypa Ha BAS.
MporpamupawmTte cpeaum, NpegocTaBeHn OT MHCTPYMEHTUTE 3a NporpaMmmpaHe Ha
pasnuUYHMTE AOCTaBYMLM Ca Pa3nMYHK U MoraT ga 6baaT rpynupaHn B TpU KaTEropun:
1. 'padpuyeH / cumBoneH opmar;
2. lWabnoH unu popmat Ha Tabnuua;

3. TekcToBM hopmaTn Ha €3NKOBO NporpaMmmpaHe Ha BUCOKO HUBO;

[MoBe4vyeTO CbBpEMEHHU CUCTEMM 32 aBTOMaTU3aLumsa NpeaocTaBAaT 4ocTa yaobeH n MoLleH
notpebutenckn nHTepdenc nnn nHTepdenc YoBeK-MaLllMHa 3a HaCTpoMkKa Ha MpexaTa Ha
CCA, HacTpovika Ha 6a3a JaHHM U HACTPOMKa Ha KOHTponepa, KakTto 1 3a MOHUTOPUHT U
yrnpaBreHne Ha cuctemaTa. Hakom cuctemum CnogenaT egHa u cblya nnatdopma KakTo 3a
KOHUrypmpaHe, Taka n 3a HabniogeHve.

TunuyHn pyHKumm npu Hanudne Ha CCA ca:

YHKLUMN 32 MOHTaX, yrpaBneHne n KOHTPOJT;

dyHKUMM 3a yrpaBreHne Ha eHeprusTa (Hag30peH KOHTPON);
YHKUMN 3a yrpaBrieHne Ha puUCKa;

dyHKUMM 3a 06paboTka Ha NHopMauns;

YHKUUKN 3a ynpaBneHne Ha CbOpPbXEHWS;

MOHUTOPUHI Ha e(PEKTUBHOCTTA U ANArHOCTUKA;

ynpasneHue Ha noggpbxkaTa. [13]

2.4. MpUHUMNU N TEXHOSNOMMN Ha NOKaNHU MPEeXu

WHTerpaumaTa € egHa OT OCHOBHUTE XapakTEPUCTUKM Ha CbBPEMEHHUTE CUCTEMWU 3a
aBTOMaTtu3auus Ha crpaguTe. Tasm nHTerpaums e Ha UMdpoBUTE CTaHLMK NN YCTPOMCTBA
(cncTeMHa nHTerpaumsl) U MHTerpaLms Ha KOHTPOI 1 ynpaeneHne Ha yHKUMK (MHTerpauus

Ha PYHKLMN).
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B mMogepHa crpaga moxe ga uma ronam 6pon umcpoBM CTaHUMKM UM YCTPOMCTBA, KOUTO
Aa 6baart mHTerpypaHu. JlokanHuTe Mpexu ca OCHOBHUAT M3bOp 3a UHTErpupaHeTo Ha
TakbB ronsmM Opon CTaHuuM Unu yCTPOWCTBA B Crpaga Unu B Crpagu, pasnorioXeHn Ha
6nn3ko pascTosHune (ga pevem Hskonko kunomeTpa). LAN mpexuTe ca uanonssaHu 3a
npegasaHe Ha AaHHU MeXAy CTaHUMUTE UIM YCTPoMUCTBaTa B MpEXuTeE.

Mpumepu 3a LAN TeXHONMOrMnM B NpunoXxeHus

Ethernet (IEEE 802.3)

ARCnet (ANSI ctaHgapT 878.1)

LonTalk

Be3Xu4Hun TexHonornu

- ZigBee TexHonoruu;

- CbBmectumun ¢ 802.11 (Wi-Fi) TexHonoruu;

- Bluetooth TexHonorum;

- CneundunynHmn TexHonoruu. [19]

2.5. KomyHUuKaUMOHHM cTaHA4ApTM NPU CUCTeMUTE 3a crpagiHa aBTomMaTmM3aumsa

Kato npaktuyeckm npumep € TnokasaH Ha dwurypa 2.3. KbOeTO ce unicTpupa
KOHUrypaumsita Ha CUCTeMS, BKI. CUCTeMa 3a crpagHa aBsTomaTtusauus, obegmHasalla:
OBK cucrema;

CuncTtema 3a NnoxxaponsBecTsiBaHe;

KoHTpon Ha goctbna;

OxpaHa;

KoHTpon Ha ocBeTneHneTo;

Paaxopg Ha eHeprus. [20]

durypa 2.3. IHTerpypaHa UHTenuUreHTHa crpagHa cuctema.
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2.6. WHTepHeT TeEXHONOrMn u TexHuTe npunoxeHusa B CCA

durypa 2.1. nokasBa KapTa Ha TUMWUYHW MPOTOKONW OT NakeTa 3a WHTEPHET, KakTo W
cboTtBeTcTBawmTe um OSI mogenHu cnoese.[37]

Que. 2.4. UumepHem nipomokosiume obxsawam nbfiHama 2ama crioege Ha modesna OSI.

MHoBaTUBHM pelleHMs 3a noaobpeHMe U MHTErpaumMs Ha YMHM TEexXHOJorMM 3a
XUNULWHK crpagu

MHTenureHTHaTa crpaga € opraHMmyHa KOMOWHAUMSA OT pasfMyHM MNOACUCTEMMU,
CBbP3aHN C AOMALLHUSA XMBOT Ype3 CbBPEMEHHU TEXHONOrMK. TS MOXe KakTo Aa cnogens
pecypcu n aa KOMyHUKMpa B 4OMa, KakTo 1 Aa obMeHst nHdopMaumst Mexay nokanHata u
BbHLWHAaTa rnobanHa mpexa. OcHoBHATa My Len € ga ocurypyu Ha xopaTta edeKTMBHa,
yaoobHa, 6e3onacHa wu OnaronpusaTHa OKOMHaTa cpeda 3a XMBOT, WHTerpupaiia
obcnyxBaHe 1 ynpasneHue.

Mma HskoM OCHOBHWM (PYHKLIMM 3@ MHTENUIEeHTEH AOM, KakTo creaBsa:

- YMHUAT OOM MOXe [a peanuaupa B3aMMOLEWCTBMETO Mexay noTpebutenst n
npeanpusTMeTO Ha enekTponpeHocHaTa Mpexa, ga nonyuu wuHdopmauusa 3a
KOHCyMaUMsiTa Ha €NEeKTPOEHEepPrnst U LeHaTa Ha enekTpoeHeprusaTa, Aa 3agage nraH 3a
notpebneHne Ha enekTpoeHeprus 1 T.H., HACOYBAMKN HAaY4YHO M paLMOHANHO U3Mon3BaHe
Ha eneKkTPOeHeprns U cb3gaBamMe Cb3HaHME Ha CEMENCTBOTO Ha CaMUTE Hac 3a NecTeHe
Ha eHeprusi 1 ona3BaHe Ha OKoSHaTa cpeaa.

- YMHUAT goMm moxe pa nogobpu komdpopTta, HesonacHocTTa, ygobCTBOTO U
WHTEPAKTMBHOCTTA Ha HaLWleTo exeaHeBne 1 aa onTMMMU3npa HaunHa Ha XXMBOT Ha xoparTa.

- YMHUAT OOM MOXe Aa noaabprka onuum Kato AUCTaHLUMOHHO nnallaHe.

- YMHMAT OOM MOXe Ada HabniogaBa M B3aMMoenctsa C goma 4vpe3 mMoouneH
TenedoH 1 oTaaneyeHa mpexa.

- YMHUAT OOM MOXe Ada peanuaupa ycnyrata 3a OTYMTaHE W CUTYPHOCT Ha
n3mepBaTeENHUTE YPeam B peariHo BpeEMe Ha BogoOMeEpa, eNeKTpoMepa 1 raaomMmepa, Kouto
ocurypsieaT no-ygobHun ycnoBusi 3a BUCOKOKa4YeCTBEHa ycryra.
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3.1. TexHonoruu
MHTepakTMBHM TEXHONOINM 3a €NeKTPUYEeCTBO

- WHdopmaums 3a eHepronoTpebneHve. Ycnyrata BknwouBa WMHGopmauusa  3a
eKkcnroaTauuaTa M noggpbXkata Ha Mpexara, LueHaTa Ha enekTpoeHepruata B peasiHo
BpeMe, eHepruiHaTa nonuTtuka, nybnukyBaHeTo Ha apyra nHdgopmaums, notpebneHneTo
Ha eneKkTpoeHeprusa ot noTpebuTens, 6banaHcy 1 TekyLwm CMETKM 1 3a 3anuTBaHe Ha gpyra
MHopMauus.

- VIHTepakTMBHO ynpaBneHwe Ha AOMaKWHCKUTE ypeau. B 3aBUCUMMOCT OT HyxauTe Ha
notpebutennte ce npasu aHann3 Ha HaTOBaApBaHETO C ENEKTPMYECTBO B JOMaKMHCTBaTa,
paspaboTBaHe ” ONTUMM3MpPaHE Ha enekTpuyeckata nporpaMa, 3a [da Hacouu
noTpebutTenar KbM pauuoHanHoO M3NOoN3BaHe Ha enekTpoeHeprnsita B CbOTBETCTBME C
TapuduTe 1 NUYHUTE NPeanoYnTaHUS.

- Ycnyra 3a pasnnawaHe Ha camoobcnyxsaHe. MHOrokaHanHo nnawaHe Moxe ga ce
n3Bbpwn 4yped TenedoH, SMS, yebcant, TepmmHan 3a camooOcnyxBaHe W AOpyru
cpencTsa.

TexHonoruu 3a nogapbXKa

- Ycnyru 3a oxpaHa Ha XunuwHu nmotu. Cnopeq ceH3opuTe 3a ras, AuM, ABMXKeHWE N Opyru
anapMeHu curHanu 3a AWUCTaHUMOHHO HabnwogeHwe e Bb3MOXHO Ja ce npeaBuasT
pasnnyHM MoZenu 3a CUrypHOCT, 3a [Ja ce MNOCTUrHe MakCUMarneH KOHTPOsl Ha
yrnpaBrieHMeTo, Korato HacTbMM HeovakBaHata cuTyauus BKbLiM, Ype3 cuctemarta 3a
WHTENUIreHTEH JOM MOXe Aa Ce M3BBbPLUM cnewwHo obaxagaHe 3a NOMOLLY 1 Ja ce YBEOAMM
CbOTBETHUS OTAen.

- WHpopmMaunoHHN ycnyrm 32 KOMyHanHu  ycnyr  (OBLUMHCKM,  MeOULUHCKM).
MoTpebutennte umat AOCTbN A0 OOLMHCKA MHOopMaund, NHopMauna 3a CTPOUTENHO-
PEMOHTHW [OEeWHOCTU, WHJOopMauus 3a ABWXKEHWeTO M nbTuwarta, WMHgopmauma 3a
34paBeonasBaHe M NpeBeHuus Ha enugemun. MexayBpeMeHHO, cropeq HyXauTe Ha
notpebutennte, cuctemara MOXe Aa npeaoctaBa Ha noTpebutennte U OHMaWH
MeOVLMHCKM YCnyrn, cb3aBaHe Ha MHOpMaLUUOHHa nnaTdopma 3a 3gpaBeornasBaHe 3a
amBynaTopHu cpeLun, OHNaNH KOHCYNTaumMm 1 Apyrn ycnyru.

- bnusHec nHopmaLmMoHHM yenyrn (nepcoHanuanpaHe Ha nHgopmMauus, MHPOPMaLMOHHO
B3aumogencTeme, ycnyrm 3a aboHameHT 3a HOBUHW, K Ap.). Cnoped HyxauTe Ha
notpebutennte n msgarenute Ha MHOPMaUUSA KbM KOHKPETHM noTpebutenu pa ce
nanpawaT no 3agageH rpaduk sanacu, BanyTta, pasnvyHu NPoAyKTU 1 apyra nHpopmaums
B peasniHo BpeMe, KakTo 1 pe3epBupaHe Ha NpoayKTu 1 Apyra nHopmauus.

3.2. Cucrtema 3a 3axpaHBaHe Ha Smart Home

Cuctemarta 3a obcnyxBaHe Ha MHTENUreHTHUS OOM e nnaTtgopma 3a noggpbXkka 3a
HabnogeHne, aHanm3 N KOHTPOM Ha NoTpebneHneTo Ha enekTpoeHeprus ot GutosuTe
noTpebutenn n CbLo Taka € BaXeH Ha4yvH 3a peanusvpaHe Ha NoApeaeHO eneKkTpUYecko
yrnpaBreHne N MHTENUreHTHO obcnyxBaHe Ha eHeprunHata edekTtmBHocT durypa 3.1.
nokasBa CTpyKTypaTa Ha 3axpaHBaHETO Ha MHTESNUreHTHUA AOM M cepBM3HaTa cuctema.

Asmopegpepamu na oucepmavuu 2022(7) 31-58



MHopmaunoHHn n KOMYHUKaUMOHHU TEXHONOINN 3a NHTENUTEeHTHN JOMOBE 42

®ur. 3.1. CTpykTypa Ha cuctemaTta 3a enekTpo obCnyXBaHe Ha UHTESNTUTEHTEH JOM

Cuncremara 3a enekTpu4ecko obecrnyxBaHe Ha MHTENUIEHTHUS OM Ce CbCTOW FMaBHO OT
cucTeMa Ha [naBHO pasnpegenuTenHo Tabno, KOMyHMKAUMOHEH KaHan, AoMalleH
WNHTENUreHTEH MHTEPaKTUBEH TEPMUHAN N UHTENUIEHTHO ENEKTPUYECKo YCTPOMCTBO OT 4
YyacTu:

OcHoBHaTa cuctema ce CbCTOM OT CbpPBbP Ha 6a3a faHHW, CbPBBbP Ha NPUNOXEHUS, pyTep,
obopyaBaHe 3a CUrypHOCT.

KomyHMKaLMOHEH KaHan, KOUTO pa3ferns KOMyHUKaUMoHHa Mpexa Ha AbIr pa3CTOAHUS U
rokariHa KOMyHMKauuoHHa Mpexa. [ncTaHuuoHHa  KOMyHMKauus, u3nonssaiia
KOMyHVKauum B obliecTBeHa Mpexa, u3bop Ha nokanHa KOMyHMKauMOHHa Mpexa oT
KoMno3uTeH kaben OT ONTUYHM  BMakHa, LUMPOKONEHTOBM  KOMYHMKaLMU MO
eneKkTponposoau, 6e3XNYHN KOMYHMKALNW.

[lomalleH HTenureHTeH MHTepakTUBEH TEPMUHATT, KOUTO € OCHOBHATa 4acT Ha cuctemarta
3a MHTENUreHTeH 0OM, TOM € LeHTpanHaTa CTaHuMs 1 NoTpedbuTenckn KOHTaKT LEeHTbP,
CbLLIO MHTENUIEeHTEH LUEHTbP 3a yrpaBrneHue Ha enekTpuyecko obopyasaHe.
NHTennureHTHOTO enekTpnyecko obopyaBaHe BKNOYBA MHTENUIEHTHN ypeau, obopynsaHe
3a CUrypHOCT M Apyru yctpouctea v dyHKumn. [loHacToswem, nopagu nuncata Ha
nonynsapuanpaHe Ha UHTENUreHTHUTe ypeau, 3a a ce 3a0BOMY KOHTPOsia Ha HeyMHUTe
ypeam n cbbupaHeTo Ha enekTpuyecka MHopMaums, MHTENUITEHTHU KOHTaKTK MoraT Aa ce
N3non3Beart 3a ynpasrieHne Ha AOMakUHCKUTe ypeau unu 3a cbbupaHe Ha [OMaKUHCKU
ypeaw. [52]

3.3. KnoyoBo o6opyaBaHe 3a MHTENIUFEHTEH AOM
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OcHoBHa ynpaBnsBawa cucTeMa - OCHOBHATa CuUcTeMa BKOYBA CbpPBbLPMU,
KOMYHUKALMNOHHN MpeXKn, paboTHU CTaHUMM U BbTPELWHN BPpb3kM. CbLo Taka KbM Hes
BNM3aT W MapPKETUMHI NPUINOXEHMUs, YCNYyrn 3a MWHTepakTMBHM YyebcantoBe M Apyru
NPUNOXeHNs 3a B3aMMHO CBbP3BaHe.

CeMeeH VHTENUreHTeH MHTePaKTUBEH TepMMHaN — TEPMMHANbLT € MHCTanMpaH Ha
nosnums, yoobHa Ha noTtpebutenute 3a paboTta M yCTaHOBSIBAHE Ha KOMYyHMKaLMS U
B3aMMOOENCTBUE CbC CMAapPT KOHTAKTWU, UHTENUIEHTHM AOMaLLHW ypeau U yCTPOMCTBa 3a
AOMalLHa CUTrypHOCT.

MHTenureHTHO enekTpuyecko obopyaBaHe

MHTEenuUreHTeH KOHTaKT

YMHU ypeaum

Mpaxocmykayka poboT

NHTenureHTHa nepanHa

[MpeuyuncTBaTenu Ha Bb3gyxa

MHTenureHTHM Tenesnsopu

YMHO ocBeTneHne

YmeH 6onnep

CurypHocT Ha aoma. C MNoAXodsloTO MSACTO 3a WMHCTanupaHe Ha CeH3opu 3a OuM,
NHpaYepBEHN CEH30PU, aBapuiiHM BYTOHW, CEH30pM 3a U3TUYaHe Ha ras, kamepu 1 ap.
MOXXeM Aa Cb3[4afeM UHTEePaKTMBEH KOMYHUKaLUMOHEH TEPMUHAN 38 UHTENUIEHTEH OOM.

3.4. PexxuMm Ha MHTENUreHTeH AoMalleH ypea:

Pexnm Ha MpexxoBO YCTPOUCTBO: (NPenopbynTesiHO BrpageH)

WHTENUIEHTHUS KOHTAaKT, Ha KOMTO € BKITIOYEH ypeaa Yype3 KOHTPOS Ha MOLLHOCTTA, CIyXu
3a nocTturaHe Ha UenTa 3a cnecrsiBaHe Ha eHeprus;

KOMaHOuTe 3a ynpasreHve, UHUUUUPaHU OT MHTENUIEHTHUSA UHTEPaKTUBEH TepMUHaArn, ce
npegaBat CUNypHO KbM AOMalUHWUS ypepn npe3 6e3XMYHUA MOoAyN Ha WHTENUreHTHUS
KOHTaKT, U ce M3Non3saT 3a CTapTMpaHe, HacTpouka U KOHTPONMpaHe Ha AOMaKUHCKU
ypeawn;

WHTerpupaH pexxum Ha MpexoBO YCTPOWMCTBO, BKIl. CbOMpaHe Ha JaHHK

3.5. Yno6Hu 3a mpexarta ypeam

YOoobHuTe 3a MpexaTa ypeau nsnonssaT OCHOBHO BrpajeHa TeXHOsormsa 3a aBTomaTuyHo
N3KNIYBaAHEe Ha erekTpPUYeCcKOTO 3axpaHBaHe OT eriekTpuyeckata Mpexa, Korato
YECTOTHUAT CUTHaN Ha enekTpuyeckaTa Mpexa e nog npeaBapuTenHo 3agageHns npar Ha
3aaf0eHOTOo HarpeXeHne unv npy HapyLleHns B YECTOTHUSA CUrHan Ha Mpexarta B peanHo
Bpeme. [NpeaBuammo e, ye yaobHUTe 3a Mpexarta ypeaum Le pearmpaT Ha curHanu 3a
HanpexeHne U1 YecToTa, KaKTO U Ha CUrHanu OoT CTpaHa Ha cucTemMara 3a yrpasrieHue,
CBbP3aHu C TekyllaTa LieHa Ha eNnekTpuyecTBOTO.

3.6. KomyHuKaumMoHHa cMcTemMa 3a UHTENIUreHTeH oM

KoMyHuKaLmMoHHaTa cuctema 3a MHTENUreHTeH oM Moxe aa 6bae pasgeneHa Ha 3 YacTu:
BbHLUHA Mpexa, ,gateway” n BbTpeLuHa Mmpexa.

- BbHwWHaTa mpexa moxe ga 6bvaoe knetbyHa LAN, kabenHa TeneBu3MOHHA Mpexa,
TenedoHHa Mpexa n UHTEePHET, KaTo ce M3nons3sa NpeauMHO Mo-curypHaTa TeXHOMNOorus.
YCTPOMCTBA BbB BCSAKa NoAMpeExXa Aa MoraT fa KOMyHUKMpaT nomMexay Cu, KaTto Hanpumep:
- Mpexa 3a 6utoBn ypean: [JOMaKMHCKM ypeau (XnagunHuum, KnumaTtuum, TENeBU3opu,
MUKPOBBLITHOBM OYPHU, NepanHn, ocBeTneHne n ap.).
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- CurypHocT: BknwouuMTenHo 3awurta  Ha OKOMHOTO MPOCTPAaHCTBO, [AOMalleH
BNOeoAOMOOH, KOHTPOM Ha AOCTbMa, anapma, noxap, n3tmyaHe Ha ras, pasnmBaHe Ha

Boda v Aap.).

- BucokockopocteH goctbn go umHdopmauma: NHTepHeT, BuaeodoHn, knetbyeH LAN
AOCTbN 40 AoMa.

- XKunuwHu yenyru: LleHTbpbT 3a ynpasreHve Ha obLHOCTTa MoXe fa Habntogasa U
ynpaensea obopyaBaHETO 1 OKOMHaTa cpefa B 3ajajeHarta 30Ha.

CTpykTypaTta Ha cuctemara e nokasaHa Ha gur.3.2.

®ur.3.2. CTpykTypa Ha cuctemara
3.7. EKcTtepuvopHMU pelueHus

BbHbHLIWHM cTeHMn

CbBpeMeHHUTEe NPon3BOANTENN Npeanarat NPoAYKTU, KOUTO NOKPMBAT MHOIO KPUTEPUMK:

- EcTtecTtBeHa Tonnonsonauus 1 kKnumaTtmsaums

- 3ByKonsonaums

- Mukpoknumart - koMpopTbT Ha obuTaBaHe. OnpeaeneHMeTo 3a ToBa € A0
ronsima creneH cybeKkTMBHO, HO Ca YCTaHOBEHU ABe obLm ycrnoBus:
[MOBBPXHOCTTA Ha BbTPELUHUTE CTEHM Aa € Cyxa M Tonsa Ha nunaHe;
OrpaxgalumTte KOHCTPYKLUMM 1 NOKPUTUATA MM Oa He Npean3BUKBAT anepruyHn peakuum um
Aa HAMAaT HEMPUATHN 3a ceTuBaTa EMUCUN.

Mokpus

Habnsra ce Ha BnaraHe Ha M30MauUMOHHM MaTepuanu C MOBULLEHM XapaKTEPUCTUKM,
obpblua ce BHMMaHWe Ha reorpaddckn cbobpakeHusi, reomeTpusita u opmaTa Ha NoKkpumea
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FapaxHu BpaTtn

MapaxkHuTe BpaTh Bede moraTt ga 6baart cHabaeHu ¢ pasfMyHu yMHU nogobpeHus,
KOUTO YNnecHsBaT TSXHOTO MNON3BaHe KaTo gaBaT Bb3MOXHOCT 3a pasno3HaBaHe Ha
cobcTBeHMKka n aTomobuna, korato npmbnuxasar.

BbHWHM WwWopu 1 ekpaHu /ceHHUUM/

BbHWwHKTE LLOpUN N CeEHHUNUN Ca BaXXeH efieMeHT OT CbBPEMEHHOTO CTPOUTESICTBO,
ocBeH 3a pobaBsAHE Ha aKUEHT BbB cbaca,u,Ho OTHOLUEeHune LWwopute 1 CceHHunuuTe
N3NbJTHABAT BaXXHa beKLI,VIFI 3a HamMmandBaHe Ha pa3xoguTte 3a oTonyieHne B JHUTE C BUCOKU
TeMmnepartypum n BUCOK CIfTbHYEB UHTEH3UTET.

doToBONTAaNYHU U coapHu naHenun

EHeprunHuTe Hyxau Ha crpagute npegcrasnssaTt 40% ot obwuTe notpebHocTn oT
nbpBudHa eHeprna B EC. CneposatenHo, pa3paboTBaHETO Ha e(EKTUBHU €HEePrunHu
anTepHaTuBM 3a cCrpagu, W3nNon3BaHW nNPeauMHO 3a €eneKkTPUMYEcTBO, OTOMMeHue,
oxnaxgaHe W ocurypsiBaHe Ha Tonna BoAa, € HanoxutenHo. EgMH OT HauyuHuTe 3a
HamansiBaHe Ha 3aBMCMMOCTTa OT U3KOMaeMu ropusa € n3nons3BaHeTo Ha Bb30OHOBAEMMU
eHepriHn cuctemmn (BEW), kouto 0BMKHOBEHO ca ekonornvHu. CucrtemmTe, KOUTO
0BOMKHOBEHO Ce M3nonseaT B crpagute, ca oOTOBONMTaUYHN CITbHYEBU TepMarnHu CUCTEMMU.

OnonsoBopsiBaHe Ha AbXAOBHA BoAa

Mo Bpeme Ha Banex nagaT 3Ha4yMTerHM KoNu4ecTBa Boga, KOSTO OTUBA B KaHaBKaTta unuv B
noysata. Konnyecteata morat ga gocturHat go 50-100n/mM2 B paMkuTe Ha OeHOHOLUMeE.
BmecTto ga ce rybu uenuat To3m obem Ton 61 Morbn ga ce ynotpebu 3a HanosiBaHe, 3a
MUWEHe 1Unn 3a gpyrn pasnuyHn uenu. Npu npaBunHo TpetupaHe 1 puntpauns obxgosHaTa
Boda 61 Morna ga OCTUTHE XapaKkTepucTuKn, NogOo6HN Ha Te3n Ha gecTunvpaHarta Boja.

BaTtepun 3a cbxpaHeHue Ha eHeprus — 3axpaHBaHW OT POTOBONTAMYHM MAHENUN UNn
eHeprusi B3eTa OT eHepropasnpegenutenHarta Mmpexa.
3.8. WHoBaTMBHa cxema Ha ,,yMeH" 4OM C UHTESIUTeHTHU ypeau U cCUcTeMu

Ha ¢urypa 3.13. e nokasaHa cxema Ha yMeH AOM, cbyeTaBall B cebe cu pasnnyHu
TEXHOMNOrMU, UHTErpupaHn C uen nognomMaraHe W ynecHsBaHETO >XMBOTA Ha HEroBuTe
obuTtaTenw.
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Queypa 3.3. lNpuHyunHa cxema Ha yMmeH QoM

YMHUAT JOM MOXe Aa HU fgaje onuma ga ynpasnsaBamMe cnegHnTe OCHOBHU CUCTEMMU!

CurypHocTt

HacTpOMKa Ha OXpaHUTENHa U NoXapHa anapmMu ¢ NMOMOLLTa Ha Kog OT KnaBuaTtyparta unm
MarHuTHa KapTa;

KOHTPOM Ha AOCTbNa Ha HAKOSKO HMBA (3a geua, npusaTtenu, paboTeH nepcoHan);

NnoToYHa MHOpPMaLUms 3a CbCTOSHMETO Ha cucTemara (4pes MHTEPHET, MOBMNeH TenegoH,
paguo OUCTaHUMOHHO yrpaBrieHune);

nMMTauusa Ha NPUCHLCTBUE B KbLLATA;

ynpaBneHne n MOHUTOPUHI Ha HEMPEKbCBAaEMUN 3axpaHBaHUS, reHepaTopu N MHOMO ApYyru
BNOOBE EHEPrUNHN U3TOYHULIN;

B Crydal Ha Heu3npaBHOCT M HeuanpaBHOCT B paboTtaTta UM, cuctemaTta aBTOMaTUYHO
MOXe Aa NpeKkpaTn 3axpaHBaHETO, KaTO NO TO3N HAYMH ENTUMUHMPA Bb3MOXHOCTTA OT KbCU
CbeANHEHUS N NOXapw;

3a OCUrypsiBAHETO Ha CUIYPHOCTTa Ce 3anarat kKamepw 3a BuaeoHabnogeHne n ceH3opu 3a
ABWKEHME.

MKkoHOMUYHOCT

yrnpaBreHne Ha UHOMBUAYanHW OTONMUTENHU KPBIOBE;

onpegensiHe Ha paboTHOTO BpeMe Ha eNnekTpudeckuTe ypeau;

ynpaBneHne Ha OTOMSIEHNETO NPU PasnUYHN METEOPONOMMYHN YCIOBUS;

N3KIHOYBaHEe Ha HEM3MON3BaHW JOMAaKUHCKN ypeau;
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BCUYKO TOBA BM NO3BOSSABA Aa NOCTUTHEM MKOHOMUSI HA eHeprus.
KomdopT

ANCTaHUMWOHHO ynpaBneHne Ha Aoma, Ype3 CEH30PHM NaHenu, 1 MoOUHM yCTPOUCTBA;
e[HO ynpaBrieHNe 3a BCUYKN eNnekTpU4eckn ypeau;

pasnnyHn CUeHapum 3a OCBETIIEHMNE N OTOMNJIEHWE;

HaBnM3aHe Ha pasnU4yHM acucTeHTW, KOMTO MNO3BONSABAT HaW-pasHOOOpasHuM ycnyrn u
Bb3MOXHOCTW.

EKCNMEPUMEHTAJTHA YACT

NMPUMEPEH MOOEN HA EAJHO®PAMUITHA KbLA C BrPAOEHU UHTEJIUTEHTHU
CUCTEMU 3A YINPABJIEHUE

lMpunoxeHusm npumepeH modes npedcmasrssiea eOHoghamusiHa Kblia Ha eOUH emax, Ha
Koumo ce pasrnonazam 0ee crasnHU roMeweHusi, 8CeKUOHe8Ha C KyXHEHCKU OOKc,
caHUmapHoO roMeuweHUe, mexHuU4eCcKo rnomMeuweHuUe u omkpuma mepcaca. B npoueca Ha
pa3pabomka ¢ yen nocmuaaHe Ha onmumalsiHu pe3ynmamu ce cbcpedomoyasame 8 08e
HacoKu:

nacuBHa, KOATO BKITHOMBA €MeMEeHTUN 1 YacTu OT crpagarta, Kouto bnarogapeHue Ha ceosiTa
OpWeHTauusa unm CbLLHOCT cromaraT 3a HaMansiBaHe Ha pa3xoauTe 3a eneKkTpoeHeprms u
noBuaBaT HMBOTO Ha KOM@oOPT. Tasm Hacoka BKMYBA [Au3anMHa Ha crpagarta u
N3MNon3BaHMUTE MpU CTPOUTENCTBOTO MaTepuanu u KOHCTPYKUUU, PasfiuUYHW NpakTU4HU
peLLeHns N M4en KaTo CUCTEMM 3a NPeYnCTBaHe Ha OTNaaHn Boau n aobusaHe Ha eHeprus
OT (poTOBOMTANYHM NAHENN.

aKTUBHa, KOATO obeauHsABa BCUYKM CUCTEMW, KOMTO MoraT ga O6baar 3agBuKBaHU
/OTBapﬂHVI nnn 3arBapAHU, BKITHOYBAHU WUIA naknouBaHu/. B Tasm Hacoka ca BCUYKM
cucremMmn  3a  CUTypHOCT, Adatyumum U CeH30opu, WHCTanaunm 3a noaabpXaHe Ha
MUKPOKInnMaTa, OCBETJIEHNETO N UAJI0OTO JOMaKNHCKO o6opyp,BaHe.

4.1. WHTenwureHTeH AnsauiH
®dacapa

Mpn npoekTupaHeTo ca B3eTV NpeaBua pPasnumyHn ocobeHOCTU Ha reorpadyckus
PErMOH, KaKTO U CTPOUTENHUTE TEXHUKN N TexHonorun. CrpagaTta e ¢ 6orato OCTbKNeHue ¢
dpeHCKN Npo3opum, ocurypsasaly, rneaka kbM 3aobukansawara s cpega (Purypa 4.1.)
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Queypa 4.1. Moden Ha cepada 8 xapMOHUSsI CbC 3aobuKarsuwama s OKosiHa cpeda

BbHWHUTE CcTeHM ca m3rpageHn oT kepamuyHu 6nokose ¢ gebenvHa 380 mm un
pasnonarat C NOBMLUEHW TOMMOM30MALNOHHN XapaKTEPUCTUKMN.

dacagata e oT KOMNO3UTHO AbPBO Ha NPMHUKMNA Ha okadeHaTa hacaga.

BbB Bb3aylwHaTa MexanHa Mmexay TyXNeHUSaT 31 1 okavyeHata acaga € nosrioxeH
cnowv gonbnHUTENHa Tonnounsonaumsa ¢ geéenvHa 50 mm. o To3mn HauYnH KoednumeHTa Ha
TonnonpemnHaBaHe Ha cteHuTe e U=0,15 W/m2K npu HopmaTtue o1 0,28W/m2K, cbrnacHo
cera gencreawmte HOpMU.

BpaTtu 1 npo3opuu

BpaTtute 1 nposopuuTte ca oT gorpama C TPOEH CTbKronakeT ¢ pasnuyHa gebenuHa un
pascTosHWe Mexay CTbknata, npodunbT €  MHOrokamepeH, wusrpageH ot
hnbpPOKOMNO3NTEH MaTepuar, KOMTO OCUTyPSABa U3KMOYMTENHO A06PKN TONNTOM30NaLMOHHN
Xapakrepuctuku, gocturawm go U= 0,60 W/m?K, 6narogapeHue Ha nuncaTta Ha meTtasnHa
apMupoBKa. B CbLLOTO BpeMe Ha BCUYKM OTBapsieMu BpaTu U NpO30pLM Ca MOHTUPAHU
AaTynum 3a ocurypsiBaHe Ha 3awmrta OT HenpaBOMEPHO MPOHUKBAHE.

MpeoBnaeH € MOHTaX Ha BbHLUHW LWOPW, KOUTO OCUrypsiBaT 34paBOCMIOBHW HMBaA Ha
BbTpeLIHATa TemnepaTtypa, B CbCTOSHME ca [a ocurypsBatT goctaTbyHa BUAMMOCT,
N3NbNHABAT ponsiTa Ha AONbIIHUTENHA TEepMMYHaA M BETPO 3awuTa, Kakto v gasar
Bb3MOXHOCT 3a MbfHOLEHHO W3MNON3BaHe Ha AHEeBHaTa CBeTNMHA 6e3 HexenaHu
oTONACHLUM N OTpaxkeHus. Pasnonarat ¢ onums 3a enekTpnyeckn n AUCTaHUMOHEH KOHTPOI

Moa n nokpus

MoabT M NOKPUBBLT Ca HanpaBeHW CbINacHO BCUMYKM W3UCKBAHUA Ha AdencTeBawuTe
HOopMaTMBHW Hapeabu n 3akoHn. CTpykTypaTa Ha BIIOXKEHUTE MaTepuann € opMeHTMpaHa
3a ocurypsiBaHe Ha JoCTaTb4yHO 4OOpKM TOMNOU3ONAUMOHHU XapakTepucTukun. Kakto noga
Taka M TaBaHa ca TOMNMOM30NUpPaHM C ekCcTpyaumpaH neHononuctupon XPS, konTo mma
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KanunsipHa MUKPOCTPYKTYpa M NpuUTeXxaBa MakCUMarnHo 3aTBOpeHa KrneTbyYHa CTPYKTypa,
KOeTO ro npaBu HernoaaTnvB Ha Boga U BOAHWU Napu.

4.2. WHTennreHTHu TexHonornum
doToBONTAaNMYHaA cuctema

Ha nokpuBa Ha crpagata ca MOHTMpPaHu (POTOBONTAUYHM NAHENN, KOUTO Ca B CbCTOSIHUE
Aa 3a[0BONMIAT EHEPrMNHUTE HYXAW Ha obuTtatenute. MoHTUpaHU ca Nog NOAXOAAL brbh
3a MakCMmarsiHO NornbliaHe Ha CrbHYeBaTa CBETIMHA, OPUEHTAUNa UM € tor- FOrOn3TOK.
Cuctemata e C Bb3MOXHOCT 3a KOpPEKUMS Ha brbfla B 3aBUCUMOCT OT CE30HHUTE
ocobeHocTn. N3bopa Ha 6posa m BMOa Ha naHenute e CcbobpaseH CbC CPeaHOTOo
eHepronoTpebrneHne Ha agHeBHa Gasa.

Ha 6a3a oT4yeTeHOTO MNPOrHO3HO enekTponoTpebneHne 3a uganarta crpaga,
npegHa3HayeHa 3a LenoroguviHO MNon3BaHe € M3roTBeH rpaduk C u3pasxoaBaHaTta
eHeprusa 3a NbfHOLEHHO (OYHKUMOHUPAHE U OCUrypsBaHe Ha HeobXoOUMOTO HMBO Ha
komdopT (Purypa 4.2.).

[padumK Ha eHepronoTpebaeHne Ha crpagaTta

1,8
1,8

1,6
1,6
1,6
1,6
1,6

N
1,1
1,1

o
o
0,6
0,6
0,6
0,6
0,6
0,6
0,6

EHepronotpebnenue , KBT/u
O
[e)] =

2
0,3
0,3
0,3
0,3
0,3
0,3
0,3
0,3

o
N

o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

YacoBe OT AeHOHOLWMETO

Queypa 4.2. pahuk Ha eHepeornompebrieHue Ha cepada >Nen.=20,6kW/h

BugHo oT rpadukata ctaBa fICHO, Ye B OnpedesnieHn 4YacoBWu 30HW NOTpebneHneTo Ha
eHeprua e no-uHTeH3nmBHO. ToBa ca vacoBeTe npegu paboTta, BpemeTo 3a 0684 u
YyacoBeTe cref NpuknoyYBaHe Ha paboTHMa aeH. 3a ga ocurypum Heobxogmmarta eHeprus
Ha NoKpuBa ce npeaswxkaa pasnonaraHe Ha 39 6posa poToBONTaMYHN NaHena.

MaHenuTe ca C MOHOKpucTanHa cTpyktypa 158x158mm, Bpos Ha kneTkute e
144(6x24), paamepute ca 2031x1008x30 3anoxkeHaTa MOLLHOCT, KOSITO Ca B CbCTOsIHME Aa

Asmopegpepamu na oucepmavuu 2022(7) 31-58



MHopmaunoHHn n KOMYHUKaUMOHHU TEXHONOINN 3a NHTENUTEeHTHN JOMOBE 50

npom3sBegatr e 405W B pamkute Ha eamH 4ac. 3anoxeHata edqekTMBHOCT Ha
doToBONTan4HMs naHen e 19,78%.[64]

B bbnrapms cbuwectByBaT AdaHHM OT  AbArororoguviHn  HabnogeHus  3a
NPOOBLIMKUTENHOCTTA Ha CHbHUErpeeHeTo, KaTto cpegHaTta ctomHocT e 2100 4vaca 3a
roguHa. B Hskou panoHu popu pgoctura go 25004aca, kouto cboTtBeTcTtBaT Ha 1400-
1600kW/m2 Bbpxy XOpu3oHTanHa noBbpxXHUHA.

[MpoABMKNTENHOCTTA Ha CMNBbHLUErpeeHeTo € pasnuyHa 3a pasfuMyHuTe 4acTu Ha
CcTpaHaTa nopaau reorpadckute ocobeHoCcTn 1 pasnuunsa. 3a panoHa Ha Cocma goctura
2020 yaca 3a roguHa.

Qh=39 * 405 = 15795W/h

Ha pBapeceT u yeTupu yacoBa 6asa, vM3nonsBavikm kKoeduumeHTa Ha MofesHo
Aencteue nonyyasame:

Q=15795 * 24 * 0.1978=74,9kW

3a 3agoBonsiBaHe eHEPrMnHN HYXKAM Ha HawaTa crpaga 3a 24 yaca ca Heobxoammm
21 kBT enekTpoeHeprusa, 3aTtoBa Ha Uenna NMOKPUB Ha crpagarta ce npeaswxaa ga ce
MOHTUpAaT (POTOBONTANUYHM NAHENN, KOUTO Ca B CbCTOSIHWE Ha 2 Yaca NUKOBO HaToBapBaHe
Aa ocurypsaT eHeprus, Heobxoamma 3a uanoTo geHoHowme (durypa 4.3.).

Queypa 4.3. [Nokpus ¢ homosonamuyHU rnaHesiu

YacTt oT npousBefeHaTa OT NaHenuTe eHeprus, nNpu Hyxaa, ce n3nonssa ANPEKTHO
3a HYXXOUTe Ha KOHCYMUpaLLUTe enekTpoypean kaTo bonnep, XnagunHuk nnmn knumaTnyHa
WMHCTanaums, a octaHanaTa 4acT ce CbXpaHsiBa B KOMNaKTEH akyMynaTopeH 6510k, KOUTO e
B CbCTOSHME [da OCUrypu OOCTaTbYHO eHeprusa 3a eaHodaMunHa Kblia ¢ ABe CnanHu.
AKyMynaTopHUAT GNOK NpuTexxasa BrpageH MHBEPTOP M BUCOKA CTENEH Ha aBTOHOMHOCT.

M3nuwHaTta enekTpoeHeprns ce Bpblla B eHeprornpeHocHata Mpexa KaTo TH
cnegBa ga 6bae m3kynyBaHa Ha npecdpepeHumanHu uenn 6e3 OOC ot 198,27n8/MWh,
cbrnacHo ocHoBaHue un. 21, an. 1, T. 86 oT 3akoHa 3a eHepreTukara, un. 6, 1. 1, un. 32,
an. 1, 7. 1 nun. 32, an. 4 ot 3akoHa 3a eHeprusita oT Bb30OHOBAEMM M3TOYHMUM U § 68,
an. 3 ot [lpexogHuTte 1 3aknoyMTenHUTe pasnopenbun Ha 3akoHa 3a W3MEHeHVe U
AonbfiHEHME Ha 3akoHa 3a eHepreTukaTa, obH. OB, 6p. 91 ot 2018 r., § 34, an. 2 ot
[MpexogHuTe 1 3aknoumMTenHUTE pasnopendm Ha 3akoHa 3a U3MEHeHe 1 JONbIIHEHNE Ha
3akoHa 3a eHepreTukaTa, obH. [1B, 6p. 41 o1 2019 r.[67]
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Ha dourypa 4.4. e nokasaHa cxema Ha egHodpaMuiHa XunuwiHa crpaga Cc BrpageHu
WHTENUIEHTHN TEXHOMNOTUN.

3a ocurypsiBaHe Ha NOAXOASLL MUKPOKAMMAT — OTONSIEHME U OXnaxaaHe e npeaBuaeHa
TepMonoMneHa oTonnNuTenHa nHectanauus. Tepmonomnarta e pasgeneH TUM C BbHLUHO U
BbTPELIHO TAMNO. BbHWHOTO TAMO € Tun ,Bb3ayx-BoAa“ We ce MOHTUpa Ha oTaereH
dbyHOaMeHT, 3a Aa ce npegaBa WyM M BMOpaLMM KbM XunuvwHaTa crpaga. BbTpewHoTto
TANO € cHabaeHo ¢ ToNNOOBMEHHMLUM, LMPKYNaLNMOHHA NOMNa C eNeKTPOHHO yrnpaBreHue,
BrpageH Oonnep OT HepbXOaema CTOMaHa C efekTpoHarpeBaTtesn. Bpb3kata mexay
BbTPELLUHOTO U BBHLUHOTO TAMO € NOCpeacTBOM TpbOEH CHOM OT MeaHn TpbOu 3a TeyHa 1
razoobpasHa pasa, 3axpaHBaLl, M KOMYHUKaALMOHEH Kabern.

bnarogapeHne Ha BrpageHusi TOMAOOOMEHHWK BBLTPELIHOTO TAMO WMAWM XUAPOMOAYN
ocurypsiea Tonna wnuM cTygeHa Boda, KOATO 3axpaHBa KrvMmaTudHata WHCcTanauus.
OTonneHneTo Ha BcekMgHeBHaTa W CnanHUTe  MOMELLEHMSI Cce OocCbliecTBABa C
BEHTUTATOPHN KOHBEKTOPM 33 NOJOBOCTEHEH MOHTaX, a Ha BaHATa ¢ oTonNnNUTENHa nupa.

Queypa 4.4. YMHU eniekmpoypedu

3arpsiTaTa Boga ce TpaHCnopTMpa Mo Jib4YeBa Cxema OT pasnpeaenuTerieH KonekTop, KoMTo
ce CcbCTOM OT BOAopasnpedenuten, BogocbbupaTten, aBTOMaTUYHM 06e3BbAYLIUTENN,
cnvparterniHa U KOHTporHa apmatypa. TpbbuTe ca NoNMETUNIEHOBU C anyMUHMEBA BIIOXKKA,
M3onupaHu ¢ Tomnousornauus oT MUKporopecTa ryma. Bpb3kata Mexay konekropa u
BBbTPELUHOTO TANO CE OCHLUCTBSABA C MeOHM TOMNINOM30NMpaHn TpbOoW.

TepmonomneHaTta cuctema e cHabgeHa ¢ moayn 3a Ge3xmyHa Bpb3ka, KOHBEKTOpUTe
pasnonaraT c KOHTpOonep C onuus 3a AUCTaHUMOHHO yrpaBrneHue, a nupaTa e ¢ TepMoriasa
C enekTpuyecka 3aaBuxKKa.
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KnumatunyHaTta cuctema e obopyaBaHa € TemnepaTypHuM AaTyuum U KOMYHUKauUMOHEH
MOAYI, KOUTO MOXe Aa Aa ce ynpasnssa pbYyHO unu Aa 6bae ¢ aBToOMaTUyYHN HAaCTPOWKK B
3aBUCMMOCT OT HalLeTo MecTononoxeHne. Korato cMe Ha MbT 3a BKbLUWM cucTeMarta 3Hae
TOBa M MPOMEHHA HACTPOMKUTE CU, Taka 4Ye KoraTo ce npubepem fa ca LOCTUrHaTK
ONTUMAarHW XapakTEPUCTMKN HA MUKPOKIMMaTa.

3a noarpsiBaHe Ha ropewaTta Boga B Oownepa ce u3non3Ba enekTpoeHeprnatra oT
doToBONTANYHUTE NAHENN, MOHTMPAHW Ha NOKPMBA Ha crpagaTa. 3a uenta eHeprusTa ce
Haco4yBa KbM HarpeBaTens npe3 BpPeMeTo, Korato Mmame Hau-WHTEH3MBEH MOTOK Ha
CNbHYEBM by, 0OMKHOBEHO B paHHUTE cnefobenHun Yacoee. bonnepsT CbLuUo € cHabaeH
C OYHKUMM 3@ OMCTaHUMOHEH KOHTPON M HabniogeHue, Kato nNpu Hyxga Moxe fa ce
n3kno4sa unu ga 6vaat NPoOMEHSHN HEroBUTE NapamMeTpu.

B TexHnyeckoTo nMomelleHne OCBEH BBLTPELLIHOTO TA0 Ha TepmonomnaTta ce Hamupar
pasnpeaenuTENHUTUAT KONEKTOP U NepanHsTa, KOATO € NocneHO NOKoMeHMe 1 pasnonara
CbC CMapT TEXHOSOrMs, KOATO HU MO3BOMS Ja KopurMpame BpeEMETO, 3a KoeTo nepe,
aHanuaupa 3a 4ecTo cpelwaHn npobnemun 1 gasa BapuaHTu 3a pellaBaHETO UM, CbBETBa
HW 32 KOHKPETHW MporpaMmun. KOMTO Aa OonTuMu3MpaT uuknuTe Ha npade. [epanHsa ce
CBpb3Ba KbM JOMalLUHAaTa Mepxa NnocpeacTBOM MPUOXeHUe, KOeTo HWU No3BornsBa Aa o
yrnpasnsBame ANCTaHUNOHHO Npe3 MHTEPHET, CbLUO Taka UMa Bb3MOXHOCT 3a CBbp3BaHe
N CbC CMapT aCUCTEHTH.

B KyxHATa ce npeaBwkaaTt u3uano ypeau ¢ onuusa 3a ynpasneHue npes MHTEPHET, KaTo
Hanpumep Kadpe MawmHata MoXe fa npuroTBn Kadeto TOYHO npean CTaBaHe.
XnagunHuKbT pasnonara C ekpaH, YyBCTBUTENEH Ha [onup, KOWTO JaBa pasnuyHa
nopmaumsa, uma onuua 3a BrpageHa BbTpellHa kamepa, CbBMECTUM € C JOMallHu
WHTEPHET aCUCTEHTW.

TenesnsopbT € cHabaeH ¢ onepauMoHHa cuctTemMa 1 pasnonara, KakTo ¢ onums 3a Bpb3ka
KbM B6e3XnyHa mpexa, Taka n 6nyTyyT TEXHONOrms 1 onuusa 3a kabenHa Bpb3ka.

3a yucrtoTaTa ce npeaBwxkaa yMHa npaxocMykayka ¢ onuus 3a MOKpO NOYUCTBAHE.

3a BCUYKM OCTaHanu ypean, KOUTO He pasnonarart C Onums 3a KOHTPOM Npes3 UHTEPHET ca
npeaBuaeHN YMHU eNEKTPUYEKN KOHTaKTU, KOUTO MoraT AMCTaHUMOHHO Aa nyckaT uinu aa
cnvpaT BbMPOCHUTE U3Lenus.

OcBeTneHneTo e n3usano Ha 6asata Ha LED TexHonornsarta, KOeTo HU rapaHTupa
BMCOKA HaAexOHOCT, Abfra ekcnnoatauuMsi M HUCbK pasxon Ha eHeprus. Bcesiko
OCBETUTESNHO TAMNO € 4acT OT floKkanHaTta cuctema 3a ynpasneHne n KOHTPOr.
YnpaBneHneTo Ha BCUYKM WHCTanupaHu ypeau M cuctemum ca obefuHeHu u NecHo
ynpasngemMu nocpeacTsoM creyunannampan coptyep. EQnH ot Han-yecTo npunarawimTe ce
€ NPOAYKT Ha KomnaHusaTa “Apple” T.Hap. “Apple home”.

C HeroBa nomoL, CMe B CbCTOSHME [Ja CrneaMm U KOHTpoSnMpame Bcsika CUCTema,
CbBMECTMMa C TO3u codpTyep, KaTo Hanpumep Aa cneguMm 4YuctotaTta Ha Bb3ayxa,
TemnepaTtypata B TMOMELLEHUSTa, [anyM ca BKIKYEHW JafeHn enektpoypeau, na
ynpaBnsBame rapaxHaTa BpaTa, KakTo U CUCTEMMUTE 3a CUTYPHOCT.

MpunoxeHneto Home rpynupa akcecoapute MO CTan, Taka 4Ye MoxeTe necHo aa
KOHTpONMpame ycTpoucTBaTa BbB BCHAKa 4YacT Ha JOMa C [AOKOCBaHE WU LUpakBaHe.
MoxxeM gopu Aa KaxkeM Ha rnacoBusa acucteHT ,Siri“ Hewa kaTo ,MI3knio4Ymn oCBETNEHMETO
Ha cnanHaTta mu“ nnu ,3ano4vyHu ga otonnsieaw rope“. Moxem ga HaTUCHEM UKOHa, 3a fa
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N3NBJIHUM MO-CMOXHM 3a[ayn KaTo 3aTbMHABAHE Ha CBETMVHUTE WNW perynupaHe Ha
TepmocrTara.

~LApple home“ HM no3BonsaBa ga 3agaBame KOHUrypauumm, KOMTo gaBaT Bb3MOXHOCT 3a
paboTa C MHOXECTBO akcecoapwu B onpeaeneHa koMbuHaums - BCUYKO C edHa KomaHaa.
Taka 4e MoxeTe Oa cb3adeM pexuMm, HapedeH ,HanyckaHe Ha goma“, KOATO U3KMYBa
CBETNMHUTE, 3aKnio4Ba BpaTUTe BM U NOHWXKAaBa TeMnepaTtyparta OT TepMocTara.
(MacoBMAT aCUCTEHT, MHTErpupaH BbB BCSKO MOOUITHO YCTPOMCTBO HW MO3BOMsiBa Aa
3agaBamMe KOMaHau 1 pexunmMm OT BCAKa TOYKa Ha CBeTa.

Cuctemata nma n onuusa ga ce rpuxu cama 3a Halumsi JOM KaTo Hanpumep B 3aBUCUMOCT
OT HaLIETO MECTOMOSNOXEHMNE MOXE Aa BKIOYM CBETIMHUTE, A YCUIM OTOMNMEHNETO Npean
Aa CMe CTaHanu, U3nons3Barku CEeH30pu 3a [OBWXKEHWEe Aa ynpasnsiBa MHOMBUOYANTHO
OCBETIEHMETO MO MNOMELLEHUSA, KaKTO M Aa U3rac HaBCAKbAE, KOraTo BCUYKM CMeE
HanycHanw crpagara.

3a ononsoTBopsABaHe Ha OTMAgHMTE BOAW € MpedBMAEHa foKanHa npeyucTBaTeniHa
CTaHums. T e C KOMMNakTHU pasMepu, He oThenss MuMpu3MM U JaBa Bb3MOXHOCT
npeyncrteHata Boga Ada Ce non3ea 3a NOMMBHM uUenu. B gonbnHeHne KbMm
npevncTeaTenHarta CTaHUnsa € MOHTMpaH OTAEeNeH pe3epoap OT nracTtMaca, NOACUIEH C
PMOPOCTHLKIO, B KONTO CE CbXpaHsBa AbXA0BHaA Bofa. [69]

lMpeuncTBaTenHata craHuusa 3a 6GUToBM OTNAagHM BOAW HE Ce HyXOae OT efleKTPUYEecCTBO.
Ta e c o6em 2200n. n e NnpeaHasHayeHa crpagu ¢ YeTUpUMa NOCTOSIHHO XUBEELLM AyLIN B
Hesa. CbCTOM Ce OT pe3epBoap, PunTbpHa WaxTam punTbpHa Koda, Kanak 3a pesepBoapu
HMBenaumnoHeH npbeTeH (durypa 4.5.).

durypa. 4.5. lNpeyncreatenHa ctaHUUs 3a JOMaKMHCTBO OT YeTUpK AyLUN.

4.3. WHTEenureHTHO M3nonsBaHe U NoaApPbLXKKA Ha crpagu
Llenuat obem noctbneawa wWHoOpMauuss ce npuemMa B cucTemaTta 3a crpagHa
aBTOMaTU3aUUA, KOSTO KOMYHUKMPaA OT efHa CTpaHa C UHCTanMpaHuTe ypean u CUCTEMM,
a oT papyra cTpaHa c noTtpebutenute. Tam ce obpabotBa wHoOpmaumsata 3a
npovsBedeHaTa M KOHCyMUpaHaTa enekTpuyecka eHeprus B JOMaKMHCTBOTO, cuctemaTta
3agjaBa rpaduumTe 3a M3NOM3BaHe Ha pasnUYHUTE EeNneKkTpoypean C uen MakcumarHa
ONTUMMU3aLMs Ha U3pasxogBaHaTa eHeprug.
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CrpagaTa He e HanmbfHO He3aBMCUMa KaTo 3a BCEKM Criyyal crpagarta e npucbeauHeHa
KbM enekTponpeHocHaTta Mpexa. KbM cucTemara 3a crpagHa aBToMmaTusauns e BHeapeHa
cucTemMa 3a eHeprmeH MEeHUIPKMbHT.

4.4. AHanus

Ha 6a3a npectaBeHuAT B npeguliHUTE rMaBu MOAEN MOXeM Aa HanpaBuM aHanus 3a
npekuTe nonaun ot nHTerpmpaHeTo Ha VT 3a cb3gaBaHeTo Ha eanH YMEH OM.

Ha nbpBO MACTO TOBa € pa3xo4bT Ha enekTpuyecka eHeprusa 3a HopmarnHo obutaBsaHe Ha
HalLMsa KoHUenTyaneH aoM. 3a uenTa ca pasrnegaHu iBa criydasi, Korato HAMame 1 KoraTto
nMamMe cucTema 3a eHeprmeH MeHWIKMbHT U crpagHa aBtomaTtmsaumnda. OTymTaHeTo e
HanpaBeHO Ha roguwHa 6asa u kKoedUUMEHT Ha eQHOBPEMEHHOCT 3a W3MNon3BaHe Ha
aomawwHoto obopyaBaHe. ObGopyaBaHETO BKMOYBA KMMaTUM3auumsd, neparnHs, nedka,
Bonnep, ocBeTneHne 1 Apyrn ypeam kato TeNneBm3opn U KOMMIOTPU C NO-HUCKA KOHCYyMaLus
Ha eHeprusa. OT pesynTaTute e BUAHO, Ye MpU HOopMarHa ekcnnoaTaumns € Bb3MOXHO Aa
6bae nocturHata nkoHomus B pamkute o 40% (durypa 4.6).

CpasHuUTeNneH aHaNU3 Ha U3pasxoaBaHa en.
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Meceum ot roguHarta

Queypa 4.6. CpasHumerseH aHanu3 Ha uspasxooeaHa eJsl. eHepausi

PeanuaupaHe Ha OOMbIHUTENHUTE KONWYECTBA E€NEeKTPOEeHeprns Ha cBoGoAHUS nasap.
Mpon3BOACTBOTO Ha €ereKTpoeHeprusi OT (POTOBONTaMyHaTa CUCTEMA € pPasfMyHO B
3aBMCMMOCT OT CE30Ha, BPeMEeTO, KakTO U MECTOMNONOXEHNETO Ha CITbHLETO B 3aBUCUMOCT
OT vaca. 3a WHTepBanuMTe OT BpeMe, Korato noTpebneHMeTo He e WMHTEH3UBHO, a
akymyrnatopHaTa 6atepusi e 3apefjeHa CMe B CbCTOsIHVME [a NoJaBaMe HanpexeHne KbM
MpexaTta GnarogapeHue Ha OBYNOCOYeH enekTpomep. Cuctemarta € B CbCTOSIHME CbLUO
Taka W fga nodaBa  eHeprusi  cpelly  3annalaHe  enieKTPOeHeprus  KbM
eHepropasnpeaenuTenHuTe ApyKecTBa.

HamansiBaHe Ha pasxoga Ha BoAda 3a KOMyHanHM HYXOu — 4Ype3 usrpageHarta nokanHa
npeuyncTeaTenHa cTaHuusi BogaTa 3a MONMBaHE W MUWEHe MOXe Oa Ce 3axpaHeBa OT
npeyncTeHaTta Boga.
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OcurypsisaHe Ha aBTOHOMHOCT Ype3 CUCTEMUTE 3a CUTYPHOCT, aHanu3 Ha napamMeTpuTte 3a
ocuUrypsiBaHe Ha HeoBXOAMMUS MUKPOKNMMMAT, YacTuHa WNM MbiiHa HE3aBUCUMOCT OT
LieHTpanH1 OOCTaBYULM Ha KOMYHAamHWU YCMyriu.

3AKIHOYEHUE

Mpes nocnegHUTe geceTuneTy BCreacTBME Ha akTUBHATa YoBeLLKa AENHOCT, HE3aBUCUMO
OT HaLLUTE XenaHus, KnnmaTa Ha 3emMsTa ce NPOMEHS C TEMMNOBE NO-0bpP3K OT O4aKBAHOTO.
Bbnpekn no-sucokuTe pasxoam 3a MbpPBOHAYANHOTO M3rpaxpgaHe Ha yMeH [OOM, C no-
BHMUMAaTENHO NraHvpaHe 1 3aabnbovyeH aHanuM3 cMe B CbCTOsIHME Aa NOCTUIHEM BUCOKM
pes3ynTaTi, KakTo MO OTHOLLEHME Ha rpyKaTa KbM NpupoaaTta, Taka 1 B AbNroCpOY€EH naH
Aa Bb3BbPHEM BIIOXXEHUTE NHBECTULINN.

WHTerpauusaTa Ha uan Habop oT AT cb3gaBa Bb3MOXHOCTTA Aa XXMBEEM C MO-MarsKo CTpec
6e3 ga HapylwaBame CBOSi pUTHbM, KaTo B CbLLIOTO BPEME CME B XapMOHUSA C NpupogaTta, u
Ce rPWKMM 3a HEMHOTO A40OPO CLCTOAHNE, HAMaNsBanKN BbrNepoaH1st OTrneYaTbk.
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NPMWHOCMH

MpuHOCUTE B aucepTaumsiTa MmaT OCHOBHO Hay4YHO-MNPUMOXEH XapaKTep U ca KakTo
cnepga:

1. Cnepn petavneH o630p e HanpaBeH KPUTUYEH aHanu3 U cuctemMaTtm3auus Ha
METOAM W CpeactBa 3a MHTErpupaHe Ha WHTENUIEHTHUM TEXHOMNormm npu
Cb3aBaHe Ha YMHW Crpaaw.

2. O6cbaeHn ca cblyecTByBalM NpobremMmn 1 pelleHns, Kacaelum narpakgaHeTo
Ha UHTENUTeHTHN JOMOBE.

3. N3cneaBaHn ca BRAMSIHUETO Ha CrpaguTe BbpXy KiMMaTta M NpuHOca Ha
WHTENUIreHTHUTE TexHorormm 3a 6opba ¢ KNMMMaTUYHUTE NPOMEHMW.

4. MpeanoxeH e MHOBaTMBEH MOAEN 3a Cb3faBaHe Ha YMEH OOM, CHabaeH C
WHTENUIHETHN TEXHOMNOTUNN.

5. HanpaeseHa e ekcnepumeHTanHa paspaboTka Ha egHodaMunHa Kblia C
BrpafieHn MHTEMUIeHTHN CUCTEMM 3a YrpaBrieHue.

6. B ekcnepumeHTanHata paspaboTka ca BNOXeHW MHOBATMBHU PELUEHUs C uen
eHeprumHa e(eKTUBHOCT n MHOrOYHKLNOHANHN WHTENUreHTHN

NH(OPMAaLMOHHO-KOMYHUKALMOHHN TEXHONOTNN

7. Pesyntatute ca aHanuampaHu n anpobupaxu BB pupma ,MAPTMAKC* OO[
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