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Generation plants

Á Planning and design

Software development

Á i.a. sisKMR, POLIS

Piping systems

Á A & E

Á Construction supervision

Studies

Á Research projects, feasibility studies

Á Thermohydraulic simulation and design
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Á Transformation and optimization of energy systems mainly influenced by triangle of main

objectives (or requirements) in energy economy:

1. Ecological footprint*

2. Preservation of energy security (energy resilience**)

3. Preservation of economic efficiency

*Main pillars of decarbonization:

Increase of share
of renewable

energies

Reduction of 
primary energy
consumption

Increase of 
(building, 
technical) 
efficiency
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Á Transformation and optimization of energy systems mainly influenced by triangle of main

objectives (or requirements) in energy economy:

1. Ecological footprint*

2. Preservation of energy security (energy resilience**)

3. Preservation of economic efficiency

Energy security
(especially for mission-critical facilities)

Reliability Availability Adaptivity

Å Quality and technical maturity of 

components

Å Adequacy of maintenance and 

service

Å é

Å Degree of diversification of 

energy resources

Å Degree of energy autarchy on 

building/district level

Å Topology of Ăenergy distributing

structuresñ

Å é

Å Back-up and storage capacities

Å Ramp-up times

Å Flexibility on demand side

Å é

**Criteria for demarcation:
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Á Transformation and optimization of energy systems mainly influenced by triangle of main

objectives (or requirements) in energy economy:

1. Ecological footprint*

2. Preservation of energy security (energy resilience**)

3. Preservation of economic efficiency

**Criteria for demarcation:

Reliability

Availability

Adaptivity

Heat supply (including losses)

Heat demand

ĂCharacterization and individually set degree of energy resilience (e.g. in                      ) significantly

influence effort and cost of energy system transformation.ñ

Á Reduce of energy demand essential

Á Minimum comfort and coziness to be guaranteed? ïkey word: mission-critical facilities
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Energy system framework, (e.g. political, social, local) boundary conditions

Rebound 
effect(s)

Resilience

Ecology
Economic efficiency

Neutrality, 
objectivity of 

solutionsRealizability 
and 

restrictions

Expediency

Á Transformation and optimization of energy systems mainly influenced by triangle of main

objectives (or requirements) in energy economy:

1. Ecological footprint*

2. Preservation of energy security (energy resilience**)

3. Preservation of economic efficiency

ĂSystem transformation towards

4th generation should focus on 

reduction of ecological footprint

while preserving energy security

(energy resilience) at moderate 

costs.ñ

ĂEconomic sustainability of new

system concepts will evolve in 

the long-term.ñ

Á Increasing relevance in 

market, economy of scale

Á Disruptive business models

Á Adjusted boundary conditions
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Generation and 

storage unit



Simplified DH-system and components: Generation and storage
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Generation and 

storage unit

1. Reduction of ecological footprint:

Á Decarbonisation

Á Increase of efficiency (min. primary energy consumption)

2. Preservation of energy security (energy resilience):

Á Diversification

Á Flexibilisation and increase of storage capacities

Á Disaggregation

Á Sector coupling (PtH, PtG...)
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Generation and 

storage unit

1. Reduction of ecological footprint:

Á Decrease of heat losses:

- Optimization of piping systems and insulation

- Decrease of operating temperatures (Low-Ex)

Á Decrease of pressure losses

2. Preservation of energy security (energy resilience):

Á Redundancy

Á Modified topology

Simplified DH-system and components: Piping system



Dry, hot

air (e.g. 

flue gas)

Desorption on supply side Absorption on demand side

Wet, cold

air

Concenctrated TCF 

transport Diluted TCF 

transport

Transformation and optimization potential in district 
heating

11

Simplified DH-system and components: Decrease of heat losses ïa (theoretical) alternative 

to thermally insulated and/or Low-Ex-systems

EU H2020-project H-DISNET: Schematic process scheme of open absorption process with thermochemical fluid (TCF, e.g. MgCl2-H2O) 

Graphic taken and adapted from http://www.flexynets.eu/en/Media


