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Chapter  5

5.1. COMPLEXITY OF THE SPECIAL 
SYSTEM

As already mentioned in chapter 1, each tech-
nical object in a technological cycle is related, 
through actions (changes), to the environment 
(surroundings); an output of the system is at the 
same time an entry into the surroundings, while 
the surroundings output is at the same time an 
entry (input) into the technical system (Figure 1). 

The surroundings are the part of the environment 
located in the immediate vicinity of the technical 
object, which influences its operation. Regard-
less of its specificity, each system, at the design, 
operation stage, is evaluated for achieved level of 
energy, economic and environmental efficiency. 
Under certain environmental conditions of system 
operation, the evaluation is usually based on the 
comparison between the obtained values of ef-
ficiency indicators and reference values.

One of the energy efficiency indicators of a 
technological system is its energy demand under-
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stood as a ratio of energy used to manufacture a 
unit of the end product. With very complex struc-
tures of technological systems, their energy de-
mand is analysed at so many levels of detail that 
primary energy resources appear at all system 
inputs. Figure 1 shows a sample structure of a 
complex technological system, with the following 
elements marked: analysis levels, production 
sub-systems and flows of basic products. That is 
a typical tree-like structure. The number of semi-
finished products increases with each subsequent 
level of the analysed structure.

That is an example of the structure for which 
an analytic tool is used based on determination 
of accumulated indicators of (energy demand) 
consumption of production factors in relation to 
the unit of final product, e.g. MJ/kg or MJ/kg.

The technological process in question must be 
analysed according to the division presented in 
Figure 1.1, in which the following are marked: the 

surroundings zone OT (Figure 1 – level IV), the 
boundary zone SG (level III and II) and technical 
system zone ST (level I – Figure 1).

Special technological systems directly or in-
directly fulfill human needs, not only through ob-
taining renewable and non-renewable goods from 
the natural environment, but also through material 
production and services in technical systems as 
well as products and services for men, and what 
is equally important – through waste (products) 
and meliorating services for the environment 
and consequently – improvement (protection) of 
natural resources (including energy resources).

The special system group also includes produc-
tion and service systems of power and electric, 
heat and chemical energy etc. In each structure 
of a special technological system there are four 
types of machine, device and system designs 
(Ziemba, & Co-authors, 1980; Powierża, 1997; 
Flizikowski, 2002; Flizikowski, & Co-authors, 

Figure 1. Technological system for production of artificial fertiliser (Bojarski, 1984)



 

 

14 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/special-systems-technology/72814

Related Content

Industry 4.0 and Its Impact on Working Life
Gokhan Ofluoglu (2021). Research Anthology on Cross-Industry Challenges of Industry 4.0 (pp. 1164-

1177).

www.irma-international.org/chapter/industry-40-and-its-impact-on-working-life/276870

A Comprehensive Study on Internet of Things Based on Key Artificial Intelligence Technologies

and Industry 4.0
Banu Çal Usluand Seniye Ümit Oktay Frat (2021). Research Anthology on Cross-Industry Challenges of

Industry 4.0 (pp. 171-191).

www.irma-international.org/chapter/a-comprehensive-study-on-internet-of-things-based-on-key-artificial-intelligence-

technologies-and-industry-40/276817

Justification of e-Governance in Education: A Multicriteria Decision Approach
Debendra Kumar Mahalik (2018). International Journal of Applied Industrial Engineering (pp. 30-40).

www.irma-international.org/article/justification-of-e-governance-in-education/209379

Industrial Informatics: Assertion of Knowledge from Raw Industrial Data
Iram Shahzadi, Qanita Ahmadand Imran Sarwar (2012). Handbook of Research on Industrial Informatics

and Manufacturing Intelligence: Innovations and Solutions  (pp. 227-251).

www.irma-international.org/chapter/industrial-informatics-assertion-knowledge-raw/64723

Strategic Management in SMEs in Industry 4.0
Mustafa Atilla Arcoluand Büra Yiitol (2021). Research Anthology on Cross-Industry Challenges of Industry

4.0 (pp. 1548-1569).

www.irma-international.org/chapter/strategic-management-in-smes-in-industry-40/276889

http://www.igi-global.com/chapter/special-systems-technology/72814
http://www.irma-international.org/chapter/industry-40-and-its-impact-on-working-life/276870
http://www.irma-international.org/chapter/a-comprehensive-study-on-internet-of-things-based-on-key-artificial-intelligence-technologies-and-industry-40/276817
http://www.irma-international.org/chapter/a-comprehensive-study-on-internet-of-things-based-on-key-artificial-intelligence-technologies-and-industry-40/276817
http://www.irma-international.org/article/justification-of-e-governance-in-education/209379
http://www.irma-international.org/chapter/industrial-informatics-assertion-knowledge-raw/64723
http://www.irma-international.org/chapter/strategic-management-in-smes-in-industry-40/276889

