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Nanofluids (Thermal Energy Storage) 

Acknowledgements  

Molten salt applications in Energy Sector 

In both applications, molten salt has been used as the primary thermal energy 
storage (TES) and heat transfer fluid (HTF) 

Newly built CSP plants in 
US in past few years 

Nano-Fin Effect 
- Thermal Diode 
- Thermal Capacitance, 
- Interfacial Thermal Resistance 

(Kapitza Resistance, Rk) 
 

Applications in 
Enhanced Boiling 
- Dominated by Rk  
- Thermal conductivity (k) 
- Lower k  but higher Critical Heat 

Flux (CHF) 
Enhanced Condensation 
Nanofluids 
- Specific Heat Capacity (Cp): 

- Enhanced by formation of  
“Compressed layer” 

- Dispersed Precipitation: nanofins 
- Heavy precipitation: fouling 
- Fluid properties: secondary role 
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~120% enhancement 

Compressed Layer  
Percolation Network 

Isolated Precipitation:  
Nanofins →Heat Flux Enhanced 

Flow of Nanofluids in Microchannel  
with Temperature Nano-Sensor (TFT) Array 

Comparison of i) pure molten salt; ii) molten salt-
SiO2 nanofluid; iii) molten salt-Al2O3 nanofluid 

Nano-fin 

Multi-Phase Flows & Heat Transfer Lab. 

Concentrating Solar Power (CSP) plants 

Enhanced Oil Recovery 

Test flow loop design Heat transfer evaluation using CFD 

http://www.greentechmedia.com/articles/read/GlassPoint-Wins-53M-From-Oman-Shell-VCs-For-Solar-Enhanced-Oil-Recovery; http://www.esolar.com/applications/eor/ 

http://www.esolar.com/applications/eor/ 
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