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ABSTRACT

The chapter focuses on implementation of Industry 4.0 in energy management of a district heating sys-
tem. The present objectives for implementation of digital technologies in district heating are analyzed. 
The barriers for sustainable and flexible district heating systems and challenges to overcome them are 
discussed. The objectives of energy management in district heating are presented. The realization of 
energy management stages in district heating tackling the digitalization challenge are presented. The 
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INTRODUCTION

The heating sector which makes up more than 50% of the whole energy demand is currently under 
transformation because of Industry 4.0 implementation (Recommendations for implementing the stra-
tegic initiative INDUSTRIE 4.0, 2013; Reducing your ICT energy costs, 2015). The main objective of 
the transition to District energy 4.0 is energy performance increasing. Digital technologies are aimed 
to make the whole energy system and, in particular, district heating system smarter, more efficient, and 
reliable and to boost the integration of more renewables into the system.

The impact of usage IoT devices in District Heating 4.0 such as intelligent sensors and smart meters 
lays in acquisition the large data amounts of monitored heat consumption and changes in external factors 
affecting the needs in heat energy that may be used for decision support on heat energy demand regulation.

Making decisions on the management of the heating system is carried out in the condition of uncer-
tainty. In relation to demand side energy management the timely regulation of the heat energy demand 
for heating buildings eliminates the excess of the heat consumption due to the fluctuations in temperature 
of the environment and individual heat energy needs for each building. The implementation of decision 
support system (DSS) based on machine learning approaches on data processing in the management of 
district heating system can improve the efficiency of such decisions.

The Chapter will focus on determination the approaches of increasing district heating energy perfor-
mance. The decision support models and tools for smart energy management in district heating will be 
analyzed. The DSS for making decision support in regulation of district heating on the consumer side 
will be presented. This system will provide the real-time monitoring and making decisions on regula-
tion of heat consumption modes of the building on the consumer side in the condition of uncertainty.

DISTRICT ENERGY 4.0 CONCEPT AND ITS IMPLEMENTATION

District heating (DH) plays a significant role in the supply of low-carbon heating and hot tap water 
all over the world. DH technology is most common in the countries with cold climate where the heat 
demand is large. It is particularly widespread in North, Central and Eastern Europe. In such countries 
as Iceland, Finland and Sweden the high amount of residential consumers are connected to DH system. 
In cities like Copenhagen, Helsinki, Warsaw, Vilnius, Riga as much as 90% of residential heat demands 
are satisfied by DH.

The DH system is a complex technological and socio-economic system, with heat generated in a 
central source and supplied for commercial and residential consumers to support comfort indoor air 
temperature in heated rooms. The consumers of the heat energy from the district heating systems in cit-

chapter explores approaches and techniques to information support of decision making in energy man-
agement under conditions of uncertainty. The chapter describes the decision support system “HeatCAM” 
as a tool of energy management in district heating. This system will provide real-time monitoring and 
making decisions on regulation of heat consumption modes of the building on the consumer side in the 
condition of uncertainty.



 

 

24 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/decision-making-support-on-energy-

management-in-district-heating/261311

Related Content

Financial Linkages and Shock Spillovers in the Countries of Central, Eastern, and South-Eastern

Europe: Evidence From a Global Macroeconometric Model
Saša Jakši (2021). Recent Applications of Financial Risk Modelling and Portfolio Management (pp. 127-

153).

www.irma-international.org/chapter/financial-linkages-and-shock-spillovers-in-the-countries-of-central-eastern-and-south-

eastern-europe/260899

Risk Governance and Bank Performance: Do Risk Committee Activism and Finance Experts on

the Risk Committee Matter?
John Agyekum Addaeand Emmanuel Numapau Gyamfi (2022). Handbook of Research on New Challenges

and Global Outlooks in Financial Risk Management (pp. 99-115).

www.irma-international.org/chapter/risk-governance-and-bank-performance/296050

The Global Financial Crisis 2007/2008 and Financial Risk Management
 (2019). Six Sigma Improvements for Basel III and Solvency II in Financial Risk Management: Emerging

Research and Opportunities  (pp. 192-199).

www.irma-international.org/chapter/the-global-financial-crisis-20072008-and-financial-risk-management/213282

A Hybrid Asset-Based IT Risk Management Framework
Baris Cimen, Meltem Mutluturk, Esra Kocakand Bilgin Metin (2021). Advanced Models and Tools for

Effective Decision Making Under Uncertainty and Risk Contexts (pp. 236-253).

www.irma-international.org/chapter/a-hybrid-asset-based-it-risk-management-framework/261318

The COVID-19 Pandemic and Organizational Resilience in Hospitality Family Firms: A

Qualitative Approach
Katrin Magdalena Schwaigerand Anita Zehrer (2021). Resiliency Models and Addressing Future Risks for

Family Firms in the Tourism Industry (pp. 32-49).

www.irma-international.org/chapter/the-covid-19-pandemic-and-organizational-resilience-in-hospitality-family-

firms/277718

http://www.igi-global.com/chapter/decision-making-support-on-energy-management-in-district-heating/261311
http://www.igi-global.com/chapter/decision-making-support-on-energy-management-in-district-heating/261311
http://www.irma-international.org/chapter/financial-linkages-and-shock-spillovers-in-the-countries-of-central-eastern-and-south-eastern-europe/260899
http://www.irma-international.org/chapter/financial-linkages-and-shock-spillovers-in-the-countries-of-central-eastern-and-south-eastern-europe/260899
http://www.irma-international.org/chapter/risk-governance-and-bank-performance/296050
http://www.irma-international.org/chapter/the-global-financial-crisis-20072008-and-financial-risk-management/213282
http://www.irma-international.org/chapter/a-hybrid-asset-based-it-risk-management-framework/261318
http://www.irma-international.org/chapter/the-covid-19-pandemic-and-organizational-resilience-in-hospitality-family-firms/277718
http://www.irma-international.org/chapter/the-covid-19-pandemic-and-organizational-resilience-in-hospitality-family-firms/277718

