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PhaseFoam – PCM Containing Expandable Polyurethane 

Foams for Energy Efficient Wallboard Systems 
Technology available for licensing or partnership 

Team  

Professor Mohammed Farid 

World expert in the design and simulation of energy storage systems for the efficient 

utilisation of energy in buildings and cold storage. He is a Fellow of the Institution of 

Chemical Engineers, London, and an active member of several international societies. He 

has published more than 360 papers in international journals and refereed international 

conferences, 6 patents, 5 books and 10 chapters in books. 

ORCID: https://orcid.org/0000-0001-8921-1215  

Mr Charles Ikutegbe 

PhD candidate researching novel encapsulation methods of phase change materials for 

efficient energy utilisation.  

Innovation: Polyurethane Foam Encapsulation of Phase Change Materials 

(PCM) 

The ‘PhaseFoam’ invention is a novel method of direct PCM encapsulation in 

polyurethane (PU) foam to create energy saving building materials.  

Heat flux through walls, roofs and floors is a primary cause of high energy use in 

buildings. Phase change materials (PCMs) are materials that absorb or release large 

amounts of heat when they change states. PCMs can be incorporated into building 

components such as wallboards to increase the latent heat of buildings to reduce heat 

flux, energy demand, and provide indoor air comfort. 1  

PCMs used in building components typically require microencapsulation to prevent 

leakage of the PCM and damage to the components. The PhaseFoam technology is a new, 

patentable method for encapsulating PCMs into PU foams during the polymerisation 

process, without the need for expensive microencapsulation. The new technique is 

simpler, lower cost, and enables 60% more loading of PCM than competing products. 

Application: Next Generation Building Material  

When incorporated into building materials, PhaseFoam can substantially increase the 

thermal mass of the building without increasing physical mass. The PU-PCM Foam can 

passively stabilise the interior temperature and store energy that is otherwise wasted. 

Houses would have reduced dependence on active heating methods (electrical 
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heaters/air conditioning units, fires, etc.), shifting the electricity demand away from peak 

times and reducing the financial burden of keeping interior spaces comfortable. 2 Analysis 

indicates that the payback period for PhaseFoam smart building materials can be as low 

as seven years.  

The technology can be incorporated into the building industry in multiple ways: 

1) Smart wallboard system – PhaseFoam is sprayed onto the back of the 

wallboards to create hybrid wallboards with enhanced thermal mass. 

2) Formed PU-PCM - rigid slab that may be fixed between traditional gypsum board 

and insulation. 

3) Cavity Foam – Foam injected into a wall’s cavity space adjacent to the insulation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Intellectual Property 

A comprehensive provisional patent has been filed for the technology and is available for 

review. 

Sprayed to form hybrid gypsum-

PCM foam wallboards 

Sprayed to form rigid PCM foam 

panels 

Commercially available polyurethane 

precursors and PCM prepared using 

standard equipment 
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Commercialisation Case Study: Soul Machines Ltd 

Soul Machines (www.soulmachines.com) is a ground-breaking high-tech company of AI 

researchers, neuroscientists, psychologists, artists and innovative thinkers; re-imagining 

how we connect with machines. It brings technology to life by creating lifelike, emotionally 

responsive artificial humans with personality and character that allow machines to talk 

to humans literally face-to-face. Soul Machines is now deploying the world’s first digital 

humans with some of the biggest corporate brands in the world in Banking and Finance, 

Software and Technology, Automotive, Healthcare, Energy and Education industries.  

Soul Machines was spun out of the University of Auckland in July 2016 with a Series A 

investment round by some of the world’s leading AI investors. In 2019, Soul Machines 

announced US$15m in series B funding, led by Horizons Ventures and Mercedes Benz.  

Contact 

Samuel Wilkins – Commercialisation Manager, Digital & Engineering, Auckland 

UniServices Ltd. Email: s.wilkins@auckland.ac.nz. Mobile:+64 27 406 8121 

Wholly owned by the University of Auckland, UniServices are a not-for-profit, stand-alone 

company that provides commercialisation support to researchers by helping them secure 

funding and connections that can amplify and grow their endeavours. 
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