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Abstract- Heat recovery system is crucial for the effective use of energyj'w%?rezh?a:t3
rejection from production processes is unavoidable and must be reused. For the
application of heat exchanger on low-speed hot plume arising from the heat sources in
the production processes, the response of the louvered fins to the low-Reynold’s number
hot gas is yet to be found in the literature. This research work is the investigation on the
effects of louvered-fin heat exchanger’s design parameters which include fin spacing,
louver pitch, and louver angle on the convective heat transfer between the hot buoyant
naturally-induced air and the louvered fins. The Reynold’s number of the flow is low
and expected to influence the heat characteristic; the j-colburn factor, of the process. In
this work, the heat transfer characteristics of louvered fins subjected to the heated and
low speed air flow with the Reynold’s number (based on the fin pitch) under 500 is
determined both experimentally and numerically using computer simulations. The first
part of the work is conducted on the computational fluid dynamic’s subroutines. In a
good agreement with previous existing investigations, it reveals that Raynold’s number;
the speed, of the incoming naturally-induced fluid into the louvered fins influences flow
configuration such that more flow tends to flow through the louvers instead of the fin
channel when the speed increases. The louver surfaces receive more hot air flow and
result to the increasing of corresponding heat transfer rate. An experiment confirms the
influences obtained from the computational models and further emphasizes an effect of
louver’s inclination angle, fin spacing, and louver pitch. When fin angle increases
toward 30 degree, duct flow though the fin channel deviates into louvers and, hence,
achieve more louver flow pattern and heat transfer. However, the heat transfer rate
decreases as the angle approaches 35-40 degree. The decreasing aspect ratio between
the fin spacing and louver pitch also induces more hot buoyant air into louver-formed
channels increasing the heat transfer rate. It is found out that the louvered pitch ratio of
1 at the louver angle of 30 yields the highest j Colburn factor. The experiment reveals
the conceptual design of the heat exchanger to be used for recovering heat from the low-
speed hot air plume which is, otherwise, rejected into the atmosphere without
effectiveness consumption.





