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Artificial Neural Network training data for ANN. A two-layer feed-forward neural network with back-

propagation Levenberg-Marquardt learning algorithm (BP-LM) was used for
heat transfer pre-parameters. Moreover, 70% of data were used in training set
and 15% of data were used in evaluation set and remaining data were used as
test data to prevent preprocess of network and to study the final efficacy of the
network. In addition, based on the experimental data and the use of artificial
neural network, data predicted by the neural network are in good agreement
with experimental data measured by the double-pipe heat exchanger. The
overall verification by the mean squared error (MSE) and correlation coefficient
(R?) for the thermal efficiency of a double-pipe heat exchanger is 0.0001 and

0.996, respectively, indicating that prediction is successful.
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