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Digital twins for large-scale heat pump and refrigeration systems
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Heat pumps in integrated energy systems
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Digital twin-based services
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Advanced system Fault detection and Optimized system
monitoring diagnosis operation
 Analysis of functionality and  Fault mechanism « Continuous set-point tuning
performance monitoring incl. early-stage * Scheduling of production
 Performance benchmarking warning and predictive and downtimes

- Validity check maintenance
 Soft sensors » Model-based interpretation

of system alerts
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Modelling approaches
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Analytical heat pump model - validation
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Analytical heat pump model - validation
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Model-based fault detection

Continuous Observation of
comparison with deviations for
measurements identifying faults

Creating a model-

based benchmark
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Conclusions and Outlook

 Large-scale HP systems are key-components in integrated energy systems, where
high performance and reliability are crucial

« Monitoring, fault detection and diagnosis and set-point optimization are promising
services

« Hybrid modelling implies the possibility to model sophisticated models for wide
range of applications at low implementation effort

 Analytical models were found to be promising for providing a benchmark
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Thank you very much for your attention!

Questions or comments? Please reach out by mail or phone!

o N
Benjamin Zahlsdorf
Consultant, PhD
bez@dti.dk, +45 7220 1258
Danish Technological Institute - Energy and Climate y

The project "Digital Twins for large-scale heat pump and
refrigeration systems” is funded by EUDP - Energy
Technology Development and Demonstration Program.
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