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Page 2 – Project Description 

 

Scientific Excellence 
(500 words) 

Thermal energy storage (TES) systems based on latent heat of 
PCM (phase change materials) have attracted more attention 
lately due to their capabilities of high energy storage capacity, 
high density and narrow operating temperature range. This 
technology is believed useful to fulfill the gap between the global 
demand and supply of energy. This system also has been 
recognised as one of the most advanced energy technologies in 
enhancing energy efficiency. Hence, it could be applied in many 
fields such as in smart textile and, intelligent buildings and, 
temperature-adaptable greenhouse solar energy storage, 
thermal insulation, etc. To promote the prospects of wide 
application, there is a need to provide more economical and high 
performance phase change materials for thermal energy storage 
systems. 
 

Aim (400 words) 
 

Aim and hypothesis 
This proposed project aims to employ nano-technology to 
develop nano phase change materials which could enhance the 
potential of thermal conductivity, low cost and optimised thermal 
performance for thermal energy storage systems. The effects of 
nano-materials, such as nano-tubes/particles, on the potential of 
nano phase change materials for thermal energy storage for 
buildings and other applications will be studied.  
 
Methodology and innovations 
The proposed project is to deal with fabrication, physico-
chemical characterisations and thermal properties of nano phase 
change material based on polymer nanocomposites for thermal 
energy storage. Samples of board of the nano materials will be 
tested so that the potential materials for  an application in 
buildings could be studied. A detailed parametric analysis of the 
effects of all major influencing factors on the PCMW thermal 
performance (in both criteria) will be investigated, including 
melting temperature, melting range, latent heat, thermal 
conductivity and surface heat transfer coefficients.  A large scale 
lab tests will be carried out at the University of Hertfordshire. It is 



 

 

 
DTA3/COFUND Programme Research Project Proforma 

 
 

 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under the Marie Skłodowska-Curie grant agreement No 801604. 

 

proposed that 1-2 international universities will be invited to 
prepare and fabricate samples of new nano phase change 
materials based on polymer nanocomposites nanocomposites 
for the project.  
 

Strategic Relevance 
(300 words) 

Energy and environmental sustainability continues to be one of 
the most important issues in the world. The U.K. government 
targets an 80% reduction of greenhouse gases by 2050 based on 
the 1990 levels. The building sector, including both commercial 
and residential, is one of the leading energy consumers, 
accounting for almost 40% of the whole fossil fuel consumption 
[2]. Meanwhile, the energy consumption in buildings for heating, 
cooling, ventilation and air conditioning devices has not stopped 
rising due to the increasing demand for better thermal comfort. 
To solve the contradiction between thermal comfort and energy 
consumption, a concept of energy-efficient building has gained 
extensive research interests. The traditional way to reduce 
energy consumption includes reducing heat transfer rates 
between indoor and outdoor environment by incorporating high 
quality thermal insulation and construction materials into 
building envelopes. However, the efforts to improve energy 
efficiency should not be limited to these passive approaches like 
heat loss reduction. Active approaches like heat recovery and 
reuse could also be useful. Latent heat storage using PCMs 
(Phase Change Materials) has the potential to smooth the 
mismatch between heat supply and heat demand within a narrow 
temperature range. The proposal aims to develop nano phase 
change materials which could be employed in a building with 
high energy efficiency, low energy consumption and low cost so 
that a concept of energy-efficient building could be achieved.  
 
The proposal project meets the energy theme requirement and 
fits within the University Research Themes with subthemes of 
Information and Security. The aim of this proposal is to expend 
the research capacity in the energy field and to increase the 
member of staff in the School for the coming REF2021. The 
supervision team has a good research track record in the field 
with 2 journal papers published in high impact journals with both 
international and national co-authors. This proposed project will 
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provide a good experience of supervision for two new members 
of staff, both co-supervisors, explore his expertise for better 
research outcome for the coming REF2021, and expend the 
research capacity in energy research area. Deliverable from this 
study will be (i) new materials samples; (ii) 3-4 journal papers and 
(iii) 1-2 grant proposals (>£500k) depending upon the open call.  
 

Interdisciplinarity and 
fit with DTA3 

This proposal has the interdisciplinarity nature between nano 
materials processing, mechanical analysis and characterisation, 
and an application in building, etc.   
 

Industrial Relevance 
(300 words) 
 

Some tests of material samples could be carried out in BRE 

Economic and 
Societal Impact (300 
words) 

The new nanomaterials will lead, through performance of 
application in buildings, to higher energy efficiency and a 
reduction in energy consumption, carbon dioxide emissions. 
Development of these materials and applications in British 
Universities strengthens the internationally competitive position 
and helps to anchor knowledge-based wealth creation activities 
through industry in the UK. This is a collaborative and multi-
disciplinary project that actively engages a broad set of academic 
beneficiaries. With innovative activities this project will lead to 
knowledge transfer through dissemination of our research 
findings through high quality academic journals for submitting to 
REF 2021.  Deliverable from this study will be (i) new materials 
samples; (ii) 3-4 journal papers. The national and international 
research and academic communities will benefit from the scientific 
outcomes of the project as well as data and case study materials.  
 

 

  



 

 

 
DTA3/COFUND Programme Research Project Proforma 

 
 

 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under the Marie Skłodowska-Curie grant agreement No 801604. 

 

Page 3 – Admission Requirements 

 

Specific Admission 
Requirements 
Detail any subject 
specific degree 
qualifications or 
disciplines, relevant 
skills, experience 

Candidates with BEng/BSc in mechanical engineering, material 
sciences or chemical engineering with 2:1 or first honours will be 
welcomed. 

Minimum IELTS score 6.0 
 

 


