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ARTICLE INFORMATION ABSTRACT
Original Research Paper In present study, heat transfer in double-tube heat exchanger filled with metal porous material has been
Received 21 December 2015 investigated. In contrast to most of the previous studies, fluid flow is considered turbulent in heat
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‘Available Online 02 March 2016 exchanger which is in good agreement with the practical performance of these exchangers in the

industry. Fluid flow and heat transfer equations have been discretized on a collocated grid by means of
finite volume method with simple algorithm. Discretized equations are solved with a numerical program

Keywords:

Heat Transfer in FORTRAN language in order to study the effect of porous material parameters and Reynolds of fluid
Turbulent Flow flow on the heat transfer in double-tube heat exchanger. According to the results and analysis of
Porous material porosity in the range of 0.8 to 0.95 as well as pore diameter of 1 mm up to 6 mm and diverse types of

Double-tube Heat Exchange

) - porous material, it is observed that the decrease in porosity, the increase in pore diameter and the use of
Performance Evaluation Criteria

copper porous material (with high heat conduction coefficient), increase heat transfer. In the best case,
overall heat transfer coefficient increases up to 7 times. Moreover, the results reveal that the heat
transfer enhancement ratio has no distinct difference with changing Reynolds number of turbulent flow
in the range of 10000 to 80000. Performance evaluation criteria, which investigate the effects of pump
lost power and thermal power, shows that with using porous material the value of the pump lost power
is of major importance, and can be decreased by increasing the porous pore diameter.
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Fig. 1 Schematic of the double-tube heat exchanger filled with porous
material
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