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PROJECT DESCRIPTION 
The UK has set an ambitious commitment of achieving net zero by 2050. Low carbon hydrogen is 

expected to play a vital role in the next few decades. The UK Hydrogen Strategy, published in August 

2021, outlined a comprehensive roadmap for the development of a thriving UK hydrogen economy over 

the coming decade. Similarly, the British Energy Security Strategy published in April 2022 indicated that 

the UK government doubled the UK’s hydrogen production ambition to up to 10GW, by 2030 which 

clearly placed the UK at the forefront of the global hydrogen economy. 

Green hydrogen production can be generated from solar photovoltaic (PV) and electrolysis but these 

routes have some disadvantages; (i) Electricity is already an energy carrier, and transformation into 

another energy carrier, hydrogen, is, in principle, flawed, and (ii) the efficiency of commercial solar PV is 

relatively low, mono-crystalline cells have a solar energy conversion efficiency of approximately 21%. 

Production of hydrogen using the current best processes for water electrolysis has an efficiency of 

~70%.  

Solar thermochemical water-splitting cycles (TWSCs) use high-temperature solar heat to drive a series of 

reactions producing hydrogen with oxygen as a by-product. The project here aims at developing a novel 

concentrated solar energy to be utilised in hydrogen production through the TWSCs at much higher 

efficiency. By incorporating this solar concentrator plus thermal energy storage to feed the TWSC, there 

is an opportunity to lower the hydrogen cost production making the technology more commercially 

viable in the future. 

Perspective applicants are encouraged to contact the Supervisor before submitting their applications. 

Applications should make it clear the project you are applying for and the name of the supervisors. 

Academic qualifications 
A first degree (at least a 2.1) ideally in relevant discipline such Electrical & Electronics Engineering, 
Mechanical Engineering, Renewable Energy, or Materials Science. An MSc in a relevant subject is highly 
desirable with a good fundamental knowledge of  chemistry, opto-electronics and heat transfer. 

English language requirement 
IELTS score must be at least 6.5 (with not less than 6.0 in each of the four components). Other, 
equivalent qualifications will be accepted.  Full details of the University’s policy are available online. 

Essential attributes: 

• Experience of fundamental engineering, particularly in chemistry, opto-electronics and heat
transfer.

• Competent in programming language, e.g. MATLAB/Simulink.

• Knowledge of CFD is advantageous.

• Good written and oral communication skills

• Strong motivation, with evidence of independent research skills relevant to the project

https://www.napier.ac.uk/research-and-innovation/research-degrees/application-process


• Good time management 

Desirable attributes: 
Have a knowledge in ray-tracing software such as ZEMAX, APEX or COMSOL. 
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Enquiries For informal enquiries about this PhD project, please contact Dr Firdaus 
Muhammad Sukki (f.muhammadsukki@napier.ac.uk) 
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