
HOmogenous heating of 

Thermal FlUids based on 

Metamaterials

1. Project concept

HOTFUM integrates Power-to-Heat (P2H) with 
Thermal Energy Storage (TES) using magnetic 
nanoparticles (MNPs) in heat transfer fluids. The 
nanoparticles are heated by an alternating magnetic 
field (AMF), enabling uniform volumetric heating of 
the fluid, which is then stored and delivered as heat on 
demand.
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3. Materials

Magnetic Nanoparticles

FeCo    Fe3O4    CoFe2O4

(70/30)

Heat Transfer Fluids 

Key properties

High magnetic response
Good thermal conductivity
Controlled size and            

morphology
Surface functionalization for 

stability
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2. Why magnetic nanoparticles?

Non-uniform heating
Hot spots
Lower efficiency
Direct contact parts

Volumetric and 
uniform heating
Higher efficiency
Fast response
No resistive contact 
parts

MNPs improve heat transfer, reduce losses, and 
enable compact, scalable P2H-TES system  

4. Nanoparticles synthesis

6. Communication and exploitation

7. Research impact

8. Partners  Acknowledgment 
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5. Some key results

Nanometric size

Correct FeCo phase 

Stabilization in different 
fluids
Thermal and magnetic 
characterization


