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In this paper, first, analytical relationships of flat plate collector absorption rate
and solar-to-thermal energy efficiency are presented. For the considered
collector, without the use of cooling water, the collector stagnation temperature
is 132.5 degrees Celsius (absorber plate temperature) and by entering the
cooling water of one liter per minute, the absorber plate temperature decreases
to 33 degrees Celsius and the collector efficiency reaches to 77%. To predict
the collector efficiency, three machine learning models were used: linear,
random forest, and decision tree. Seven parameters of solar radiation intensity,
collector tilt angle, wind speed, pipe diameter, number of pipes, ambient
temperature, and cooling water flow rate, were selected as input parameters.
Comparison of the predicted efficiency with actual values showed that the linear
model has a weaker evaluation than the other two models. The random forest
and decision tree models perform prediction with almost equal ability and high
accuracy (the random forest model predicts negligibly better than the decision
tree model). In addition, among the input parameters, changes in collector tilt
angle, solar radiation and wind speed insignificantly affects the efficiency. The
cooling water flow rate has the greatest effect. The pipe diameter, ambient
temperature and the number of the tubes, have a moderate effect.
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