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Exergy is the maximum useful work
which can be extracted from a system
as it reversibly comes into equilibrium
with its environment. It is also known as
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1. Exergy is a measure or energy quality.

2.Unlike energy, exergy can be, and is
destroyed in a transformation process.

3. Exergy is defined relative to a system's
environment.

4. Exergy efficiency gives how far the
efficiency of a conversion process is from
the ideal maximum.
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Relevance: Industry 4.0

From the first to the fourth industrial revolution

Beginning of the
oth

Level of
complexity

Relevance: Industry 4.0

loT: Industry 4.0 as part of a digitized economy

Smart products Smart factory

Product Process
innovation innovation
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Relevance: Industry 4.0

Calculation in cloud

Industry 4.0
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Industry 4.0 Principles

1. Interoperability
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Industry 4.0 Principles

Principle 1: Interoperability

Interoperability: the ability of machines, devices,
sensors and people to connect and
communicate among each other and on the
Internet of things (IoT), as well as on other
internet (global) connections.

Industry 4.0 Principles
Principle 2: Informational transparency

Informational transparency: the ability of
information systems to create virtual copies of
the physical world (various simplified, clear
models) by connecting large databases and
various sensor systems, which, for example, is
done today in weather forecasting.

17 18
Industry 4.0 Principles Industry 4.0 Principles

Principle 3: Technical support Principle 4: Decentralised decision-making
Technical support: the first form is the technical
support of support systems, which display a
large amount of data in a clear, visual manner Decentralised decision-making: the capability of
(for example, tables turned into ag:g;r'opriate cyber-physical systems (CFS) to make decisions
graphic representations), which aids in fast and and carry out their given tasks as quickly as
competent problem solving. The second form is ibl di t ted. ind dent
the ability of cyber-physical systems (CFS) to possible, and inan altomated, independen
support a person carrying out unpleasant, tiring manner. A person need intervene only if the CFS
or dangerous tasks, such as the use of robots in is not capable of independent decision-making.
the search and disposal of mine fields.
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Relevance: Labor 4.0
Cognitive FIexibiI!ty

* Comp y-based develop ledge in the area of CFS and loT,
connected to the internet of people. In short, we need specialized engineering
(STEM) knowledge upgraded with digital literacy 4.0.

Interoperability requires c ication comp € 4.0, which includes not
only the skills of human-human communication, but also the skills of human-
machine communication and the understanding of machine-machine
communication.

* The ability to develop systems that support people when making decisions in
complex situations by means of visualization and processing large amounts of
data (data mining), as well as the ability to resolve complex probfems in real
time (critical judgement, critical decision-making).

* Decentralized decision-making means that most decisions will be made by
machines with the help of various atljgor‘nhms (suchas Goog‘ie filters). A
person's role will be to make these decisions only in “critical, badly defined
situations”, when these algorithms fail.

Relevance: Labor 4.0
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Relevance: Education 4.0

Educational requirements

Education model of the 1gth Needs of the 21st century :

and early 20th century is build * a minority of unqualified,

up for: temporary and seasonal workers

(approximately 1/8) and

* 20 % professionals, ) = hardworking, self-educated

* 30 % merchants and office workers with the initiative to
workers, manage their own work and time

* 50 % physical labourers. (approximately 7/8),

which calls for the development and
achievement of higher taxonomic
and cognitive levéls of competency.

Relevance: Education 4.0
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