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Heat transfer prediction on flat solar collectors for the water purification
system integrated to an absorption heat transformer
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ABSTRACT

This paper analyzes the prediction of the heat transformer obtained by two flat solar collectors’
systems configured in series and parallel, as well as a third system which occurs with the union of
the two previous. Solar flat collectors” systems were coupled to water heating energy source directed
to integrated absorption heat transformer to a water purification system, maximizing efficiency. A
feed-forward ANN (Artificial neural network) with standard BP (back propagation) algorithm was
applied to heat transformer prediction. In view of statistical performance criteria i.e,, RMSE (root
mean square error) and R? (correlation coefficient), a supervised ANN with 5-5-1 topology (five
inputs, five neurons in the hidden layer and one output layer) and Levenberg—Marquardt training
algorithm represented the optimal model. This ANN considers useful total irradiation, water tem-
perature in the heating tank, sampling time (second, day and month) as input parameters; and the
heat gained by the water in the tank of warming as output parameter. The numerical results for the
simulations of the heat output gained, for these 38 tests on each configuration, had an R? > 0.994,

ie:

>0.998, R? > (0.994 with regard to experimental results. The proposed ANN models were

2
parallel —, coupled —
appropriated to control the system.
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