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Electricity generation

Another way of using excess heat is to convert it 
into electricity. The use of electricity can be carried 
out both for own consumption and by feeding it into 
the power grid.

In the steam process (Clausius Rankine Cycle), a 
turbine is driven by water as the working medium. 
Since water as a working medium requires high 
temperatures and high thermal capacities, there are 
hardly any applications for this in industrial waste 
heat utilisation. The main area of application for this 
standardized process is in conventional thermal 
power plants (Grote, Hoffmann and Tänzer 2015).

In contrast to the Clausius Rankine cycle, the Orga-
nic Rankine Cycle (ORC) uses organic substances 
such as butane, pentane or silicone oils. These 
all have a lower boiling point than water and can 
therefore be deployed at a lower temperature level. 
(Grote, Hoffmann and Tänzer 2015) (Köhler 2005)

The principle of the Stirling engine is based on the 
properties of some working media to expand with 
heat. In an enclosed working area the working 
medium is alternately compressed or expanded 
within a cycle process of a piston. Typical areas 
of application for Stirling engines are solar thermal 
and biomass applications. (Waldhoff and Reckzügel 
2014) 

Table 6: Typical data of various plants for the conversion of thermal into electrical energy  
(Grote, Hoffmann and Tänzer 2015) (saena 2012)

Type Temperature of 
heat medium

Power Heat carrier Efficiencyt Costs

Steam  
process

> 150 °C > 20 kWel fluid, steam,  
gas

< 10 % < 5.000 €/kWel

ORC > 110 °C 30 kWel-3 MWel fluid, steam,  
gas

5-15 % 3.000-7.500 €/kWel

Stirling  
engine

650-1.100 °C 30kWel-300 MWel exhaust gas 10-16 % 1.400-1.700 €/kWel

Figure 13: Schematic representation of thermal energy into eletrical energy
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Activities in the district of Osnabrück
The district of Osnabrück recognised the poten-
tial of heat utilization, especially industrial waste 
heat utilisation, early on. In 2012, the district and 
neighbouring towns and districts became master 
plan municipalities in the federal „Master Plan 100% 
Climate Protection“ programme. In this way they 
opened up to the future-oriented field of climate 
protection. In this context, the use of waste heat 
has been defined as a key topic. Starting with a 
structural analysis of the district of Osnabrück and 
the development of a heat register for energy-
intensive industries as part of the 
study „ReWIn - Regional Heat 
Register Industry“, the planning 
portal „PInA - Planning Portal 
Industrial Waste Heat“ was 
developed on this basis. 
Building on this, one of the 
main objectives of „COBEN 
- Delivering Community Be-
nefits of Civic Energy“ is the 
identification of hot spots 
as well as their develop-
ment and implementation 
planning. In recent years a 
gradual process has advanced 
in the district. The respective projects 
have continuously received scientific 
supervision by the Hochschule Os-
nabrück and the Energy Competence 
Centre:

2013         2014         2015         2016         2017         2018         2019

ReWIn PINA

COBEN

Figure 14: Map of the district of Osnabrück

Figure 15: Activities in the main area of waste heat utilization (Waldhoff and Reckzügel 2014) 
(LK Osnabrück 2017) (McGovern 2018)
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Partners in (waste)  
heat utilisation 
projects 
Although every local energy situation including its 
framework conditions is special (e.g. waste heat or 
other forms of energy might be used externally) and 
must be seen as an individual case, the contacts 
are always similar. The implementation of such a 
project requires a structure from which all partici-
pants feel adequately represented. Usually, a small 
number of strong personalities initiate and bundle 
opinions and activities. The local government as 
an independent, central institution is always an 
important contact. The district of Osnabrück and its 
Climate Initiative Team are in an excellent strate-
gic position. In this way, long-term strategies are 
developed and tangible, implementable projects are 
initiated. At the same time the involved enterprises 
themselves can pursue their core business undis-
turbed. For example, the expertise required for this 
endeavour is provided by energy suppliers, planning 
offices and the scientific community. Yet, they can 
be consulted for specific questions (Energie-Strate-
gierat Weser-Ems (Hrsg.) 2017).
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