Abstract

The enhancement of heat transfer in duct roughened with ribs is
jied numerically and experimentally. Hot air passes through a duct
{'" * 0.]16 * 1.15) m with different ribs arrangement are studied, (12)
_ lower, (12) ribs upper and (24) ribs staggered. The angle of attacked
-was studied for lower arrangement, three different values were tested
(45°, 60° and 90°). Numerically, the three-dimensional continuity, Navier-
Stokes and energy equations are solved by finite volume method of flow
-~ ‘of air through duct (0.04 * 0.16 * 0.6) m. Validation of the code was
performed by comparing the numerical results with existing experimental
3 “results, for staggered arrangement only, the agreement seems acceptable.
] _r-'._i_-_"“'l'hen the numerical studies were extended to study the case of cold air
" passing through hot duct. The studies include different arrangement (6
_ ribs lower, 6 ribs upper and 12 ribs staggered 90°only), different inlet
mes (2.5, 5,7.5 and 10) m/sec and differéﬁ-t_;i_l;s'heig-hts '(3, 4,5, 6
and 7) mm were used. Staggered with higher ribs height and higher inlet

velocity give the best performance for heat transfer but also with high
pressure drop for fluid flow. Angle of (60°) gives better performance,
finally a correlation is built to summarize the numerical results between

Nusselt number, duct length, Reynolds number and rib height.
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