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Real-time efficiency monitoring
and optimization for large-scale
heat pumps

Benefits at a glance

« Significant reduction in energy
consumption and operating costs

- Real-time transparency

- Increased operational reliability
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Overview

The Coefficient of Performance (COP)
Monitoring App is a software solution
installed on an Industrial Personal
Computer (IPC) as part of the control
system.

Its core function is the continuous
calculation of the COP, which represents
the ratio between delivered thermal
energy and consumed electrical

power and is therefore one of the key
indicators of heat pump efficiency.

The calculation is based on real
operating data such as temperature,
pressure, mass flow rate, and power
consumption, which are typically
already available within the system.

To ensure high accuracy and
robustness, the application enriches
measurement data with simulation
results from a digital twin, enabling
a reliable performance assessment
under real operating conditions.

Main features

Real-time performance evaluation
The solution provides continuous
real-time monitoring of COP, allowing
operators to evaluate efficiency

across all operating points without
manual intervention. By combining
measurement data with digital twin
models, the application delivers deeper
system insight and improves the
accuracy of performance evaluation.

Overall, these capabilities enable
a continuous, precise, and realistic

forming the basis for sustainable
efficiency improvements.

On-premise performance analytics
Advanced data analytics are used to
process complex real-time datasets
and identify performance deviations

or inefficiencies at an early stage. The
application runs directly on the IPC

as an extension of the control system,
ensuring secure, on-premise data
processing and seamless integration
without reliance on cloud infrastructure.

Monitoring without additional hardware
Since the solution relies on existing
plant instrumentation, no additional
measurement hardware is required,
provided the relevant signals are
available.
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