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Project Details (The research problem must indicate the need for an interdisciplinary approach) 

 

 
Project Title 
 

 

Design of Solar Collector for High-Temperature Applications 
 
 
 

Project Summary 
 
(Minimum 500 and 
maximum 2000 
characters) 

 
 

Solar energy is a clean, renewable, and abundant resource that is crucial in meeting thermal and 

electrical power needs. Concentrating Solar Power (CSP) systems, particularly central tower 

technology, are effective in harnessing solar energy. However, traditional receivers face challenges 

related to heat transfer fluids (HTFs), such as operational difficulties, pressure-related issues, and 

temperature limitations. To address these challenges, researchers are exploring solid particles like 

ceramic and bauxite as heat transfer media in free-falling particle receivers. 

In a free-falling particle receiver, particles are dropped from the top of a tower and absorb heat 

from concentrated solar radiation during their descent. However, the short residence time of the 

particles limits the energy absorbed. This project proposes a porous free-falling particle receiver, 

which will use a porous structure to slow particle movement, thereby increasing exposure time 

and enhancing heat absorption. 

The research will involve numerical and experimental studies to optimize the receiver design. The 

numerical study will focus on simulating solar flux distribution, modeling heat transfer, and 

analyzing how the porous structure’s tortuosity, pore size and pore-size distribution impact particle 

movement. The experimental phase will include building a test facility to validate numerical 

models and assess thermodynamic performance. A techno-economic analysis will evaluate the 

system’s energy efficiency and cost-effectiveness. 

 
 

Fig: Schematic layout of a concentrating solar power hybrid power plant using the falling-particle receiver 
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Role of Faculty Members Involved: 
 

 

Supervisor-1 

 

 

Dr. K Ravi Kumar will provide solar flux modeling, heat transfer, and techno-economic 

analysis expertise. 

 

Supervisor-2 

 

Dr. Suresh Neelakandan will contribute his expertise in material selection and porous structure 

design for the receiver and particles. 

 
 


