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Investigation of the influences for increasing the efficiency of
air-source heat pumps

Research project and background:
As part of a research project, a predictive controller for air-source heat pumps is being
developed and tested on a real building. The aim of the controller is to shift the operation
of an air-source heat pump to higher outside temperatures to increase efficiency.
Various aspects must be considered when shifting operation. In addition to the outside
air temperature, the degree of modulation of inverter-controlled heat pumps has a
significant influence on efficiency. This goes so far that the advantages of the operating
time shift can be compensated for or even negated.

Objective of the work:

The aim of the work is to compare the influence of higher outside air temperatures and
the degree of modulation. This is intended to identify useful areas of application for
predictively controlled air source heat pumps.

Tasks:
1. Research and evaluation of the data sheets of air-source heat pumps
2. Definition of operating scenarios for exemplary locations
3. Derivation of meaningful applications for predictive control of air-source heat
pumps

Target group:

Students of the departments/degree programs:

= (Mechanical) Engineering

= (Renewable) Energy Technologies / Energy Systems

Time period:

From April 2025

Bachelor thesis ~3 months
Master thesis ~6 months

Contact: abschlussarbeiten _ines@thi.de
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