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Ground composite curve (GCC) for major industry sectors

Composite curve
Thermal profiles in Swiss industries

Pinch analysis

Thermodynamic analysis of the system

• Above/below the pinch
• MER (maximal energy recovery)
• Hot/cold utilities



Utility integration

 Heat recovery (HR)
 Direct efficiency improvement measures:

 Heat pumping (HP): combined heating/cooling
 Organic Rankine Cycle (ORC)

• Initial screening: using MILP subprocess from Wallerand et al. 2019 for HP integration. 
• For each process thermal profile, 1,000 samples were created with various 

combinations of two compressor types (>12 types) and two fluid types (>14 types).
• In each run of the MILP, the total annualized costs (TAC) are minimized. 
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Example: Cheese making industry

Results of HP screening step
IGCC with utility integration of 
selected and reference case

• The heat pump: approx. 50% of the hot utility  boiler ↓  33% emission ↓
• Pay back time: 2.4 years



This qualitative 
indicator relies on 
expert opinion (EO)
to judge safety 
constraints, heat 
transfer restrictions 
and the maturity of 
required equipment. 



Conclusion

• Bottom-up modeling optimization approach

• Saving potential huge, strategies vary in sectors
• Electrification of industry

• Cost effective, mitigation effect significant
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