
Sustainable 
Multi-Functional 
And Recyclable 
Heat Pumps

PROJECT OVERVIEW

Project duration: 
June 2024 – May 2027

Released in February 2026

CONSORTIUM

PROJECT DETAILS

CONTACTS

Smart-Pumps aims to revolutionise 
heat-pumps’ design and manufacturing.

By leveraging cutting-edge techniques, 
this Horizon Europe funded research 
project will design heat-pumps with 
smart functionalities that are 
sustainable and efficient. 

This involves prioritising recycled 
materials and ensuring component 
recyclability throughout the heat-pump 
lifecycle, integrating sensors for 
performance optimisation, and 
establishing standardised protocols 
for mass production. 

Smart-Pumps seeks a future where 
heat-pumps’ technology is both 
environmentally responsible and 
adaptable, for superior operations 
and energy saving.
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To bridge the gap between the physical heat 
pump and the user, we have developed and 
released the Smart-Pumps Digital Dashboard.
This interface translates the project’s goal of 
"smart functionality" into a tangible tool for 
real-time control.

KEY FEATURESSMART CONNECTIVITY
• Real-Time Monitoring: visualization of 

compressor status and speed.
• Remote Control: seamless switching between 

Heating, Cooling, and Domestic Hot Water modes.
• Valve Management: precise regulation for 

maintenance and efficiency optimization.

FROM CONCEPT TO REALITY

NEXT RESEARCH STEPS
Standardised Digital Manufacturing Solutions
BY JULY 2026

Digital Manufacturing Demonstration
BY MARCH 2027

Development of Training Curricula
BY MARCH 2027

To safely validate the use of natural refrigerants 
(Propane/R290), CERTH has commissioned a 
unique Ultrasonic Experimental Circuit. 
By using CO2 as an acoustic surrogate, the team 
can simulate operating conditions down to -25°C 
without fire risks.

THE INNOVATIONTESTING PROTOCOLS

The system employs non-intrusive
ultrasonic sensors combined with AI models (SVR & 
CNN). This setup allows for the measurement of flow 
rates and vapor quality with near-perfect accuracy, 
establishing a new standard for safe testing.

Before producing the new high efficiency heat 
exchangers, it is critical to validate the raw materials.
AIMEN has successfully completed the microscopic 
characterization of the metal powders (CuCrZr and 
CuAl10Ni5Fe) selected for the project's hybrid 
manufacturing process.

IMPACTADVANCED MANUFACTURING

Understanding the exact morphology of these 
particles is the necessary first step to ensure the 
structural integrity of the 3D printed 
components and to validate the use of recycled 
materials in the production cycle.

Using Design for Additive/Hybrid Manufacturing 
(DfAM), we created three core complex parts 
unachievable via traditional methods: a 
water/refrigerant gyroid heat exchanger, an 
internal heat exchanger with complex internal 
geometry, and a consolidated sensor-integrated 
collector-distributor system.

THE CORE BENEFITADVANCED DESIGN

These parts form the basis for two new heat pump 
models that achieve superior efficiency and 
eliminate waste at the source. By integrating 
recycled and recyclable materials throughout the 
system lifecycle, this "sustainable by design" 
philosophy aligns the hardware directly with global 
circular economy goals.

During the first 18 months, the consortium 
has moved from design to validation. 

Here is how we are turning our key objectives into 
tangible technical results across three main areas:


