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Introduction
• Phase change materials (henceforth referred to as PCM) store energy in latent 

form when they undergo phase transitions and can be incorporated into 

different building materials such as exposed surfaces like ceilings, floors and 

walls. 

• 50% and 70% Micro-encapsulated PCM was incorporated into two ceiling tiles 

and tested.



Drivers
• Can reduce peak demands to level loads in buildings due to HVAC by storing 

thermal energy.

• Can be installed into existing suspended grid system as part of a retrofit or new 

build project. 

• Can be easily installed over a short period or out of hours so as to reduce the 

impact on the building users .

• Can provide a flexible option where additional tiles can be incorporated into an 

existing grid at a fraction of the cost of upgrading or replacing HVAC systems.existing grid at a fraction of the cost of upgrading or replacing HVAC systems.

• Passive system with no energy or long term maintenance and life cycle costs.



The aim of this project was to test 50% and 70% PCM content prototypes of the ceiling 

tiles to investigate their efficacy in maintaining indoor comfort temperature levels. 

• Differential Scanning Calorimetry (DSC) for thermal properties investigation.

Differential scanning calorimeters measure the amount of heat absorbed or released 

during phase transitions by observing the difference in heat flow between the sample 

and a reference. 

• Large Scale Test

Tests

• Large Scale Test

Large scale tests consisted of 2 rooms subjected to the same outdoor climatic condition 

in a climate chamber. The performance of the PCM tiles was found by comparing data 

form one room equipped with the PCM tiles with baseline data from an identical room 

made with conventional building material. 

• TRNSYS; a transient simulation computer software was also used in running different 

simulations to confirm the experimental results and enable future optimisation.



Test Room Wall structure; U-value of 0.35W/m2K Test Scheme



Results
Material Heat Storage Capacity Area required to provide 

1KWh Cooling Capacity

Raw PCM 120KJ/kg

Tile with 50% PCM 495KJ/m^2 7.3m^2

Tile with 70% PCM 670KJ/m^2 5.3m^2

• Large scale test results indicated the tiles can reduce indoor temperature by up 

to 5 degrees in a zero ventilation condition.

• A simulation model which can accurately predict peak conditions was also 

developed in TRNSYS 16 for further optimization.



Conclusions

• Further optimisation using passive architecture.

• More work should be done on enhancing and improving the economic viability of 

such an investment.

• Another area which needs further research is that of the flame propagation and • Another area which needs further research is that of the flame propagation and 

fume generation of PCM.

• Enhance heat transfer rates.

• Finally, it appears that there is a shortfall in the amount and scope of long-term 

durability testing of these materials, and this is an area which needs attention 

before the idea fully takes hold.
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