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Numerical I nvestigation of Nanoparticles Effect on Heat Transfer Enhancement in Film
Condensation on a Horizontal Cylinder
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Department of Mechanical Engineering, Universitysééhan, Isfahan, Iran
Department of Mechanical Engineering, Shahrekorivéfsity, Shahrekord, Iran
Department of Mechanical Engineering, Shahrekanivéfsity, Shahrekord, Iran

Abstract

In this paper, a similarity solution is presentedobtain the rate of heat transfer in nanofluighfitondensation on a horizontal
cylinder. Recent experimental observations show ttienanoparticles follow the base fluid vapoeuaporator and also attend in
the condensate film in the condenser. Due to theifsant effect of nanoparticles on heat trangfiehancement in the condensate
film, this phenomenon is studied numerically irstpaper. The effects of circumferential changepbdawmber, volume fraction of
nanoparticles and different types of nanofluidgtmn velocity and temperature profiles, as well asd¢lt number are investigated.
The results show that with Alumina and TiO2 nantipls in the base fluid, convective heat transfefficient in condensate film
increases, while in the case of Cu and Ag nanapesticonductive heat transfer is dominant andfece Nusselt number decreases.
It is found that far from upper stagnation pointtaghe angle 99 the role of convective terms increases and radjier, decreases
up to lower stagnation point. Also convective higahsfer descends as the cylinder radius is redusecbrding to the obtained
results, one can say that only in low Jacob numitleesNusselt theory results in acceptable results.

K eywords: Film Condensation, Horizontal Cylinder, Nanofluiggat Transfer, Similarity Solution.
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