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CSP: Beam-Down configuration 

Ref: magaldigreenenergy.com/STEM® CST Solar Thermo-Electric Magaldi Concentrated Solar Thermal 



Fluidised bed solar receiver integrated 
with Beam-Down
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Study Objective

• To assess the effect of uneven inlet gas
distribution on the performance of a square
fluidised bed solar receiver.

• Compare the performance with the uniform 
inlet gas distribution



Methodology/ Parameters Studied

Size of high & low velocities gas 
inlets.

Gas flowrates of central and 
peripheral inlets.



Boundary Conditions



Results: Temperature Distribution

• Uneven flow cases showed higher particle temperatures 
compare with uniform inlet gas distribution.

• In general, 10% Uc area cases showed better performance.



Particle temperature vs. Volume Fractions

Uneven air inlets enhance 
temperatures but may lead 
to non-uniform heat 
distribution.

Temperature fluctuations 
increase with decreasing 
particle volume fractions.

Cases 2 and 6 exhibit the 
highest temperatures, 
corresponding to the lowest 
gas flow rates for each inlet 
size.



Receiver Performance

Uneven cases achieve similar or higher temperatures at lower flow rates, 
indicating increased thermal efficiency.

With reduced flow rates achieving comparable or higher temperatures, they 
present an opportunity for energy-efficient operation, particularly in large-scale 
fluidised bed solar receivers



Conclusions

• Uneven flow designs lead to higher temperatures 
with reduced airflow rates, enhancing thermal 
efficiency.

• This approach offers significant energy savings and is 
promising for optimising fluidised bed solar 
receivers.

• Future Work: Further exploration of uneven flow 
patterns to enhance temperature uniformity and 
efficiency.



Q&A
Thank you! Questions?
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