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1 .  Background  

 
n  28% share on final 

energy demand (717 
TWh)  

 
n  66% of above for 

process heat 
 

 

Measures in the field of process heat are 
relevant for GHG reductions. 

[AGEB (2017), ref. to 2016] 

[Rohde et al. (2017), ref. to 2016] 
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1 .  Background  
Bas ic  te rms  

Excess heat: 

Side product: currently not utilized 

n  Inefficiencies of hardware  

n  Thermodynamic 
constraints 

Utilization: benefits for industry 
and society 

Heat integration: 

n  Thermal combinations of 
steady-state process streams 
or batch operations 

n  Purpose: heat recovery via 
heat exchange 

n  Energy efficiency measure  

Excess heat and heat integration: tied terms. 
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2 .  S ta te  o f  research  and  a im 

Excess heat: 

n  Process specific research on 
excess heat  

n  Estimation of excess heat for 
countries, regions etc. 

Heat integration: 

n  Numerous papers dealing with 
methodological aspects  

 

n  Numerous case studies 

Aim: The objective of this paper is to estimate the potential energy savings 
through the use of excess heat with the measure of heat integration in 

Germany. 

[Hirzel et al. (2013), Pehnt et al.  (2010)] 

[Brückner et al. (2017), Pehnt et al. (2010)] 
[Hackl et al. (2011),....] 

[Klemeš und Kravanja (2013)] 
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3 .  Methodo log ica l  approach  
Top-Down 

n  Database: energy statistic 

n  energy demand for fields of application 

n  heat differentiated by temperature band and industry sector 

n  All steps carried out based on data for whole industry sectors  

n  Assumption: distribution of heat demand equals the database 

n  First step: Estimation of excess heat 

n  figures from literature  

n  Germany: circa 70 TWh (ref. to Brückner et al.(2017)) 

n  Second step: Cascade balancing 

n  results in energy savings by  

n  intra-company heat integration and 

n  inter-company heat integration 
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3 .  Methodo log ica l  approach  
Manufac tu re  o f  bas ic  meta ls  
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3 .  Methodo log ica l  approach  
Bas ic  chemica ls  
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4 .  Resu l t s  
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4 .  Resu l t s  

n  Energy saving potentials 

n  intra-company heat integration approx. 56 TWh and  

n  inter-company heat integration approx. 21 TWh  

n  Savings above added-up: 

n  Btw. 10% and 11% (ref. FED in industry) 

n  Btw. 5% and 6% (ref. FED), if ‘manufacture of base metals’ is excluded 
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4 .  Conc lus ion  and  d iscuss ion  

The theoretical energy saving potentials through heat integration are 
probably not exhausted.  

 

n  Why? 

n  technical / economic potentials by far lower ? 

n  “complicated” or “complex” energy efficiency measure ? 

n  barriers for heat integration  ? 

n  criteria’s for adaption? 

n  Ideas  

n  Carry out analyses for samples and systematically examine the above-
mentioned aspects? 

n  Design policy instruments based on analysis  
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