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Scaling Digital Services for 
Heat Pump Systems

DIGITALIZATION OF REFRIGERATION AND HEAT PUMP SYSTEMS
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Example 1: Energy Machines Verification (EMV) Micro Service

80 circuits online  6 refrigerants  6 circuit types
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Modularity

• The API can be used for offline processing, testing and validation
• The code base of EMV and the Controls Systems are separated
• The service is simple to integrate for third parties



Example 2: Monitoring Thermal Storage Performance

From underground-energy.com



Value
• Monitoring operations and performance

• Ensuring sustainable operations for many years
• Analyzing potential in the storage

• Possible cooling and heating loads

Service 

Interactive HTML Report in Controls System updated Daily





BTES Monitoring Service

Job

Job

Data Harvester: Reading measurement data to timeseries storage
Daily update (5 min run time)

Model Correction: Updates model parameters based on data
Monthly update (10-12 hour run time) – report of coefficients and fitting

Model Forecast: Main simulation to forecast storage performance
Weekly update (1 hour run time) – report of simulation results

Job

Job Analysis and Report: Performing data analysis on measured data and simulations
Daily update (5 min run time) – report for plant operators with high level analytics
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www.numerous.com  www.energymachines.com

Thank you for your attention!

http://www.numerous.com/
http://www.energymachines.com/
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