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 In the present study, effect of nanofluid aluminum oxide-water on heat transfer in a pipe partially filled 
with porous material in a turbulent flow is investigated numerically. In this regard, the heat pipe is 
studied in four structures: without porous material, filled with porous material, boundary and central 
arrangement of porous material. The results of numerical solution show that use of nano particles with 
changing thermo physical base fluid's properties, enhances heat transfer in all of the above structures. 
However, by using  nanofluid, heat conduction enhancement ratio in porous medium is lower than clear 
medium (without porous material). As a result, heat transfer enhancement in boundary arrangement is 
less and in central arrangement it is more. 
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Fig. 1 Schematic of the heat pipe with 2  structure of  porous media: 
central arrangement (a) and boundary arrangement (b) 
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Table 1 Effect of mesh number on numerical solution  

) %( 
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- 2486.96 50×20 
16.54 2898.30 80×30 
8.49 3144.37 100×40 
3.62 3258.20 150×50 
0.83 3285.24 200×60 

 

Fig. 2 Comparison between results of present study and results of 
Dittus-Boelter and pak and cho studies 
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Fig. 3 Effect of using nanofluid on: convection coefficient (a), 
enhancement ratio of convection coefficient (b) and enhancement ratio 
of heat conduction coefficient (c)   
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