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Extended Abstract 
The dependency of fossil fuels in many residential and industrial applications is one of the main causes of global 

warming. Residential heating and cooling correspond to the 40% of the CO2 emissions in Europe [1]. To cover the increasing 

energy demand while protecting the environment, renewable energy systems are being implemented. Among them, 

geothermal heat pump (GHP) systems are becoming a leading option for building applications. 

The main element of a GHP system is the ground heat exchanger (GHE) installed underground, which must be sized 

depending on demand expectations. The GHE consists of a borehole, usually backfilled with grout, and tubing where a heat 

transfer fluid flows through. The ground heat is transferred from the soil to the borehole wall and then through the backfilling 

material to the circulating thermal fluid. Thus, the thermal behaviour of the GHE is highly dependent on the thermal 

properties of the backfilling material. With the aim of increasing the thermal performance of the GHE, the thermal storage 

capacity of the backfilling materials should be enhanced. Phase change materials (PCMs) have been proposed as potential 

candidates for this purpose. They can store or release energy in the form of latent heat multiple times greater than sensible 

thermal energy storage materials, allowing to reduce the size and cost of the plants [2].  

In this study, a slurry formed by microencapsulated organic PCM dispersed in water (MPCM) is incorporated to three 

of the most common backfilling materials (BM) for geothermal boreholes, water (W), sand (SAND), and bentonite (BNT) 

at four different MPCM mass concentrations (20, 30, 40, and 50 wt.%). The main phase change characteristics of these 

materials have been analysed by performing heating and cooling curves at 2, 5 and 10 K·min-1 heating rates within a 

temperature range from 243.15 to 303.15 K. All samples show two exothermic events corresponding to crystallization and 

two exothermic events corresponding to melting. The presence of ultrapure water causes crystallization peaks up to ~250 K 

while two melting peaks between ~272 and ~279 K are shown in all MPCM/BM samples. The solid-liquid transition 

temperatures varied with the heating rate from 10 to 2 K·min-1 finding maximum decreases of the melting temperatures up 

to 4.8 K and maximum increases of the crystallization temperatures up to 5.1 K for the MPCM/BNT samples. No significant 

modifications of the latent heat were found with the variation of the heating rate. On the other hand, increases of the latent 

heat with the addition of MPCM were found for the MPCM/BNT samples, being the latent heat of the highest mass 

concentration three times higher than that of the 20 wt% MPCM/BNT. 
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