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Process Integration Principles

Process Integration of HTHPs
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Break-even Targeting of High-Temperature Heat Pump Integration

T[°C] ¢

e Just 14 case studies collected within the Annex 58 in the
temperature range > 100 °C

 Rising target temperatures mean rising temperature lifts Heating of drying air

and degreasing COPs

* Matching the process requirements in terms of Alinkglide -
T-H-profile with HTHPs in different development levels / t
/ Dehumidification AT,

> ldentification of economic break-even conditions within the
technical potential of the corresponding heat pump types
quantified by the Heat Pumping Recovery Rate (HPRR)
and the economic electricity-to-reference price ratio.
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Process Integration of HTHPs

Performance-Model of High-Temperature Heat Pumps
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Process Integration of HTHPs

Break-even Targeting based on LCOH

I, = Pei /Dref r,: electricity-to-reference price ratio
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Process Integration of HTHPs

COP Targeting
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Retrofit approach
Heat Pump Bridge Analysis
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Schlosser et al. (2021): Heat Pump Bridge Analysis Using the Modified Energy
Transfer Diagram. In; Energies 14 (1), S. 137. DOI: 10.3390/en14010137.
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Retrofit approach

Heat Pump Bridge Analysis
Targeting retrofit options
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Retrofit approach
Heat Pump Bridge Analysis
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Process Integration of HTHPs

Modelling of high-temperature process requirement
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Process Integration of HTHPs

Modelling of high-temperature process requirement
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Targeting results for milk spray drying

Process Integration of HTHPs

Targeting based on the (a) Grand Composite Curve and (b) Modified Energy Transfer Diagram
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Conclusion

Conclusions

Findings
=  Temperature lift is opposed to the electricity-to-gas price ratio as setting screw
= Technological concepts available to reach 210 °C

» 1,=1.20t0 1.57

» COP=161t02.14

Outlook

= Further adaption to specific process profile needed to improve (economic) efficiency

= Promising results for the simulation studies of transcritical, cascade and Brayton cycle HP
» Further development to reach higher TRL levels
» Extension of HP performance dataset

= Application of method to other high-temperature processes

= Extension of method for LCOH-based optimisation of HP cycle configuration

@ b6 [, [R5 kg
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