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Convection-radiation thermal analysis of triangular porous fins

with temperature-dependent thermal conductivity by DTM
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6. Conclusions

The thermal performance of straight porous fins of triangular
profile with temperature-dependent thermal conductivity in pres-
ence of convection and radiation heat transfer was examined. A
closed form analytical model was developed by employing the dif-
ferential transformation method in obtaining temperature distri-
butions through the triangular porous fin. The obtained
temperature profiles for different values of emerging parameters
with the analytical model were compared with the predicted tem-
perature profiles obtained by forth-order Runge-Kutta method. An
excellent agreement is noted between DTM and numerical results.
The results indicated that the fin temperature decreases by
increasing Z, R and Ra’. On the other hand, the reverse results were
found for porosity and radiation-conduction parameter Re. Both
the fin efficiency and fin effectiveness decrease when the fin
parameter Z and R’ increase. The fin efficiency increases with in-
creased the values of porosity while the contrary outcomes were
observed for the fin effectiveness. The results also show that with
increasing the Rayleigh number the fin efficiency and fin effective-
ness decreases and increases respectively. It was observed that the
fin performances highly depend upon the fin parameters Z, R*, Ra*
and porosity.
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