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Abstract

This work presents an experimental study and the use of artificial neural network (ANN) models
to simulate the heat transfer and friction factor in a round tube heat exchanger inserted with baffles. The
experiment was conducted in a uniform wall heat—fluxed tube by varying turbulent airflow for Reynolds
number (Re=5300-24,000). The present results on the heat transfer and flow friction characteristics are
displayed in terms of Nusselt number (Nu) and friction factor (f), respectively. In the present work, the
winglet with an attack angle of 45° and three different winglet-height or blockage ratios (BR=e/D=0.1, 0.15
and 0.2) and four different winglet pitch ratios (PR=P/D=0.5, 1.0, 1.5 and 2.0) were inserted and placed in
the core flow area into the test tube. The experimental results indicate that the tube with the baffle
inserts provides thermal enhancement factor (TEF) around 1.06-1.42. Predictions for TEF by using the ANN
are providing the high precision; the maximum R® of around 0.9945 when the use of Trainlm training

function with the transfer function of input and output layer is Tansig and Purelin are respectively.

Keywords: heat exchanger, winglets, Nusselt number, thermal enhancement factor, neural network
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