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The A.V. Luikov Heat and Mass Transfer Institute of NAS of Belarus

was established on July 29, 1952.Today the HMTI is the largest

academic institution in the Republic, which is engaged both in solving

fundamental and applied problems of heat/mass transfer, fluid

dynamics, power engineering, thermal engineering, etc. and in

developing energy-efficient and environmentally friendly technologies

and equipment, facilities for power engineering and engineering, agro-

industrial complex and construction industry, medicine, as well as for

chemical, electron, radio, food, space industry.
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What is a Smart Grid

A smart grid is an electrical grid which includes a variety of 
operational and energy measures including smart meters, 
smart appliances, renewable energy resources, and energy
efficiency resources. Electronic power conditioning and
control of the production and distribution of electricity are
important aspects of the smart grid

A smart grid is an electricity network based on digital 
technology that is used to supply electricity to consumers via 
two-way digital communication. This system allows for 
monitoring, analysis, control and communication within the 
supply chain to help improve efficiency, reduce energy 
consumption and cost, and maximize the transparency and 
reliability of the energy supply chain. 



A modern smart grid system has the following capabilities:
 It can repair itself.
 It encourages consumer participation in grid operations.
 It ensures a consistent and premium-quality power supply that resists 

power leakages.
 It allows the electricity markets to grow and make business.
 It can be operated more efficiently.

A smart grid’s key features include:
 Load Handling: The sum/total of the power grid load is not stable and it 

varies over time. In case of heavy load, a smart grid system can advise 
consumers to temporarily minimize energy consumption. 

 Demand Response Support: Provides users with an automated way to 
reduce their electricity bills by guiding them to use low-priority electronic 
devices when rates are lower.

 Decentralization of Power Generation: A distributed or decentralized grid 
system allows the individual user to generate onsite power by employing 
any appropriate method at his or her discretion.
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Currently, climate change has become a 
technologically, environmentally, socially and 
economically significant global issue. The role of 
energy efficiency and conservation in combination 
with the production of clean energy is now more in 
demand than even in the recent past, and will 
increase.



Recent EU directives

EU directives (on energy efficiency in 
buildings - 2018/844, renewable energy -
2018/2001, and energy efficiency -
2018/2002) and the Paris Agreement, 
ratified by at least 180 of 197 countries, 
show these trends for the near and medium 
term.



Intellectual efficiency is a systematic, holistic

approach to energy conservation, provided by

information and communication technologies (ICT)

and user access to information in real time.

Intellectual efficiency differs from energy efficiency

of components in that it is adaptive, proactive and

networked. Opportunities for reasonable efficiency

exist in conjunction with technology and human

behavior. The increase in “intelligence” in this

spectrum of technology and behavior can be

represented by three general categories:



1. People-oriented efficiency, provides consumers with

greater access to information on energy use, as well

as tools to reduce it. In this type of intellectual

efficiency, technology provides a transparent and

understandable use of energy by people, thus

stimulating them to increase efficiency. For example,

consumers on their home terminal can monitor their

energy consumption in order to understand when and

how much energy they use to change their behavior

in order to save energy. Human behavior becomes an

integral part of the system.



2. Technology-oriented efficiency ensures the use of

“smart” technologies that optimize the functioning of

energy systems in buildings, industry and transport.

Automated systems optimize energy use and can

anticipate energy needs, while human participation is

largely limited to initial programming when the

system is commissioned. Human behavior has largely

been eliminated, and the work of the system has

become invisible, while sensors, monitors and other

control units work together to achieve efficiency that

is inaccessible only to human operators.



3. Service-oriented efficiency provides consumers with

the opportunity to replace one material service, for

example, personal conferences, with a service that

supports information and communication technologies

that consume less energy, for example, video

teleconference. In this type of intellectual efficiency,

people themselves choose the degree of use of

information and communication technologies in order to

use less energy to achieve the same goals.



Governing energy balance equation



The mention above matrix and vectors allow calculating all indexes for 
coefficients of the energy balance equations set for calculation of 
temperature for each elements of the model of building. This set of 
equations can be written as:

In the equations set indexes Pi are associated with internal elements
numbers .This index B(i)can be calculated by using the matrixW
(N,6). Indexes B(i) are associated with numbers of outside facets of
element E and included all numbers, which meets the requirements:( ) ( )E,6WiB 





Project Title: Energy Demand Aware Open Services for Smart Grid Intelligent 
Automation
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All should be made as simple 
as possible but not simpler.

А.Einstein
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