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Goals
This research is focused on the possibilities of how 
to change the thermal properties of concrete while 
using PCM. Thereby the selection of suitable 
microencapsulated PCMs which can withstand the 
mixing process requires special attention. 

result in increased thermal comfort and notably 
decreased energy costs. For selected outside 
applications, such as in bridge decks, a reduction 
of the effective number of experienced frost/thaw 
events is expected. Furthermore, this research has 
shown that, similar to ice, PCM can effectively 
reduce the hydration peak temperature in massive 
curing concrete elements.

Figure 3: Microencapsulated PCM spheres (partly deformed/ 
destroyed) in the matrix of the tested concrete
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Figure 1: Specific heat capacity of concrete samples containing 
PCM in different amounts.
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δH 102.8 J/g 

δH 99.7 J/g

Onset 25.20 °C 

Onset 22.12 °CFigure 2: Floor surface temperature in two identical test rooms 
under the influence of the cyclic outside temperature, whereby 
one room is having a concrete floor and the other a PCM-
containing concrete floor.

Expected Results

Depending on the amount and choice of PCM type 
(melting temperature) the indoor climate can be 
specifically controlled and stabilized. This would

Figure 4: Plot of specific heat as a function of temperature for 
the heating (endothermic) and cooling (exothermic) cycles of 
the applied PCM

10

15

20

25

30

0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120

Time (hours)

Te
m

pe
ra

tu
re

 (°
C

)

Reference room

Room with PCM flooring

outdoor temperature

56



Phase Change Material in concrete   
The multifunctional material concrete as indoor-climate-keeper 

Martin Hunger1, Jos Brouwers2 

1 PhD Researcher, m.hunger@ctw.utwente.nl  
2 Supervisor, H.J.H.Brouwers@ctw.utwente.nl 
University of Twente, Engineering Technology, CM & E, Enschede,  The Netherlands 

Subject  
Thermal mass activation of massive structural elements turns out to be more and more interesting as 
the demand for thermal comfort is continuously growing. Due to its high heat storage capacity,  
concrete is a suitable material for thermal activation. When now using Phase Change Materials (PCM) 
in combination, heat peaks can be buffered and latent stored heat will be released when temperatures 
fall under the solidification temperature of the applied PCM. As a result the indoor climate will be more 
constant. 
Goals 
This research is focused on the possibilities of how to change the thermal properties of concrete while 
using PCM. Thereby the selection of suitable microencapsulated PCMs which can withstand the mixing 
process requires special attention. 
Research Question 

• Influence of micro-encapsulated PCM on the concrete matrix 
• Design of a setup for semi-adiabatic curing and monitoring of the hydration temperature  

development 
• Development of a computational model for the prediction of PCM performance in concrete 
• Research on more resilient PCM shells to withstand the shear stress during mixing 
• Micro-analysis on the phase interfaces of PCM shell and matrix 

Strategy  
In the first instance material characterization, such as DSC measurements, on the PCM was carried 
out. After the characterization of the thermal properties, PCM was combined with a self-compacting 
mixture to a PCM concrete. Different mixtures with varying amounts of PCM are produced and  
analyzed regarding their thermal and mechanical properties. The analysis of these results should lead 
to durable concrete formulations with enhanced thermal properties.  
Expected Results 
Depending on the amount and choice of PCM type (melting temperature) the indoor climate can be 
specifically controlled and stabilized. This would result in increased thermal comfort and notably  
decreased energy costs. For selected outside applications, such as in bridge decks, a reduction of the 
effective number of experienced frost/thaw events is expected. Furthermore, this research has shown 
that, similar to ice, PCM can effectively reduce the hydration peak temperature in massive curing con-
crete elements. 
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