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1- Introduction 

2. CFD techniques for nanofluid flow solution 



 

 

 

2.1. Macroscale based techniques 

2. 1.1. Finite difference method 





2.1.2. Finite vvolume method 







2.1.3. Finite eelement meethod 





2.1.4. Other macroscale based techniques 





 

 

 

 





2.22. Mesoscale based tecchniques 



2.2.1. Lattice Boltzmann method 



2.22.2. Dissipaative particcle dynamiccs method











 

2.3. Microscale based techniques (Molecular dynamic simulation) 
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3. Three dimensional computational modeling of nanofluid flows 

 

3.1. Natural convection of nanofluid flow 

3.1.1. Two dimensional versus three dimensional modeling 





3.1.2. What rrole does thhe CFD techhnique playy on the moodeling resuults? 



3.1.3. What iis the effectt of nanofluuid type on the heat traansfer ratee? 





3.1.4. What is the effect of a magnetic field applied to natural convection nanofluid flow? 





3.1.5. What iis the effectt of cavity cconfiguratioon on naturral convectiion? 



 



 

 



























3.2. Forced convection of nanofluid flow  



6.2.1. Studiess using the single-phasse approach 



 















3.2.2. Studies using the two-phase approach 
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3.3. Mixed convection of nanofluid flow 

3.3.1. Studies using the single-phase approach 







 

3.33.2. Studiess using the two-phase approach



 

 



 

 





















4. Conclusions  

 

 

 

 



 

 

 

 

 

5- Gaps and future work 
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