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The main objective of the Enovheat project is to develop, build and test the prototype of an innovative 

heat pump device based on the active magnetic regenerator technology. The cooling/heating thermodynamic 
cycle is generated from the reversible magnetocaloric effect of the materials used as solid refrigerants. A recent 
publication numerically demonstrated that such a magnetocaloric heat pump (MCHP) can be implemented in a 
low-energy house and provide for its space heating needs [1]. When coupled to a ground source heat exchanger 
(GSHE) and a radiant under-floor heating (UFH), the MCHP system can run with appreciable COPs (see figure 
1). At maximum capacity, it delivers 2600 W of heating power with an average seasonal COP of 3.93. However, 
in the case of integration in a multi-zone building with a simple fluid flow rate controller, the MCHP operates on 
partial-load most of the time, which leads to modest performances (average seasonal COP of 1.84). This study 
extends the previous research carried out on this MCHP by investigating the implementation of a heat storage 
control strategy to optimize the operation of the heating system. Two different magnetocaloric materials are 
tested as refrigerants: Gadolinium (Gd) and La(Fe,Mn,Si)13Hy. The indoor temperature set point modulation 
scheme is one of the ways to take advantage of the building energy flexibility potential by accumulating thermal 
energy in the indoor space and structural thermal mass. This allows for increasing of the heating system 
operation time at the highest fluid flow rate. One can see on figure 2 that the increment of the temperature span 
between the low and high temperature set point limits for heat storage leads to substantial improvements of the 
average seasonal COP: up to 2.90, 3.48 and 3.51 for light (30 Wh/K.m²), medium (60 Wh/K.m²) and heavy (100 
Wh/K.m²) structural thermal mass houses respectively. 

 

 
Figure 1. COP of the entire heating system (Gd MCHP, GSHE and 

UFH) as a function of fluid volume flow rate 

 
Figure 2. Improvement of the heating system COP (Gd MCHP, GSHE 

and UFH) with the heat storage strategy 
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