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Project description: please provide a brief description, using the headings given 
below, of the project (max. 450 words) which will used as part of the advertising 
material and will be placed in the public domain. Please also indicate whether there 
are any confidentiality/sensitivity/IP issues of the research which should not be made 
publicly available.  
(i) Scientific Excellence 
Heating in buildings consumes significant amounts of energy. This project aims to improve the 
efficiency of heating in residential buildings whilst reducing dependence on fossil fuels by 
integrating stratified thermal storage with a novel heat pump technology. NTU and Gannet Ltd 
have been working closely together on developing a new stratified energy storage technology 
which has been recently published in Applied Energy (see Al-Habaibeh, 2018). Gannet Ltd are 
also in the process of filing a patent in relation to a new and efficient heat-pump technology.  
 
(II) Research aims and/or research hypothesis, set within national/international context  
This project aims to integrate stratified thermal storage with heat pump technology to reduce 
energy consumption, enhance utilisation of renewable energy and address energy poverty.  
The objectives of the research are: 

1. Evaluating the efficiency of thermal stratification in reducing energy consumption and 
integrating heat pump technology in comparison to a standard thermal storage. 

2. Assessing the effectiveness of the new heat pump technology, being developed by 
Gannet Ltd, in comparison to standard heat pump systems. 

3. Simulating on a national-level the benefits of both technologies in relation to the 
investment cost and the pay-back period. 

4. Evaluating the effect of stratified thermal storage on the peak load on the grid. 
5. Evaluating current user-centred design of the heating systems interfaces and possible 

improvement that could be developed using a modern smart phone technology. 
 
(III) Methodology, Research Design and Planning, highlighting novelty, ambition and 
Innovations; 
The methodology will utilise the experimental approach using the stratified thermal storage 
simulator and the new heat pump technology; this will be combined with simulation and survey. 
Novelty and Innovation: This project includes technology innovation from the thermal storage as 
well as heat pump technology.  
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(IV) How does the project align to NTU institutional strategic research priorities, 
In line with the Sustainable Future theme, this project aims to explore low carbon technologies, 
reduce energy consumption for heating, enhance renewable energy utilisation and improve our 
understanding to the user-centred design of controlling heating systems to reduce 
consumption. 
 
(V) How does the project fit within the remit of the DTA  
This project will enhance the training, skills and knowledge of the research fellow by working 
with our industrial partner and the supervisory team to utilise innovative technologies to address 
future energy security (demand), energy consumption on a micro and macro scale. The project 
combined theoretical knowledge with practical skills to prepare the PhD student for a wide 
range of career options. 
I. Scientific excellence 
II. Clear aim and hypothesis 
III. Methodology and innovations 
IV. Strategic relevance 
V. Interdisciplinarity and fit with relevant DTA programme 
Lay summary (max 200 words) to be used for reference as part of the selection process 
where non- specialists are involved 
This project aims to develop the technology and knowledge to enhance energy security, 
reduce energy poverty, increase the use of renewable energy and support the de-
carbonisation of the electricity national grid. Most residential buildings depend on a gas boiler 
or electric heaters to provide the building’s heating and hot water. Most buildings use instant 
electric showers and/or combi-boiler, hence no thermal storage is available. With the focus on 
renewable energy generation, energy thermal storage is becoming an important facility to 
capture renewable energy (e.g. wind and/or solar) when available over the grid or locally. 
Hence, thermal storage is re-attracting the attention of research. Stratified thermal storage (i.e. 
water could be at different temperatures at different levels in the same storage) could be 
beneficial to enhance the utilisation of energy and integrate a wide range of technologies (e.g. 
heat pumps with electrical heaters, solar thermal or gas boilers). Moreover, the user-interface 
of heating technologies will be explored to investigate a better approach to communicate 
with the user. 
Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available to the student as part of the 
project 
The research fellow will be offered an industrial placement by Gannet Ltd with possible 
interaction with their customers and other renewable energy projects. 
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International placement opportunity please include details, where known, of any 
potential international placement opportunities or collaborations available to the 
student as part of the project 
There is potential for collaboration with Kuwait as we are currently bidding for British council 
funding. 
Scientific, economic and societal impact of the project 
This project has a wide range of long term and research term impact including: 
 

1. De-carbonisation of the grid: this will be achieved by enhancing the utilisation of 
renewable energy and reducing consumption. 

2. Reduce peak load on the grid by storing excess energy during low-demand in thermal 
storage. 

3. Enhance renewable energy utilisation: this will be achieved via thermal stratification 
and enhancing the integration of different types of energy and heating systems. 

4. Reduce energy consumption by enhancing the user-centred design and reducing the 
increase in entropy of the thermal storage. 

5. Reduce energy poverty by reducing energy consumption via reducing the cost of 
energy through enhancing the capture and the integration of renewable energy 
technologies. 

6. Enhance heat-pump technology hence enhance the utilisation of energy and efficiency. 
7. Inform policy makers regarding the technology. 
8. UK- manufacturing will benefit from the new heat pump technology and the novel 

stratified thermal storage and integration system. 
Additional admissions requirements: please state if there are any specific admissions 
requirements for this project i.e. subject specific degree qualifications or disciplines, 
relevant skills, experience etc 
Entrants must have a first/undergraduate Honours degree, with an Upper Second Class or 
a First Class grade, in Engineering, Science, Design, Mathematics, or other related 
discipline. Entrants with a Lower Second Class grade at first degree must also have a 
postgraduate Masters Degree at Merit.  
Experience in the Matlab programming is essential.   
 
The minimum English language proficiency requirement for international applicants 
is IELTS 6.5 (with a minimum of 6.0 in all skills). 

 

 


