The mathematical description for heat conduction process on the surface of a solar collector’s absorber
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The paper gives a mathematical description for the heat conduction proceeding on the plane surface of a solar collector’s absorber divided into three parts for each of which the Laplace equation with boundary conditions is formed. It is sufficient to measure the temperature at separate points and to tabulate the data obtained. However for a solar collector it is advantageous to preliminarily analyze the heat conduction thus considering the problem theoretically. Besides, the temperature not always can be measured at all points. The challenge is therefore to obtain the temperature function theoretically, depending on the time and spatial coordinates. Having obtained such a function further it can be used for mathematical modelling. This function will definitely contain some solar collector’s parameters, such as, e.g., the thickness of the absorber’s plate and the distance between the tubes (which are ideally connected by soldering to the absorber), the tube diameter, etc.; by varying these parameters in mathematical model it is possible to calculate the most optimal temperature condition in the absorber, making it possible to avoid a huge time-consuming and expensive experimental work for determination of the heat transfer from the absorber’s plate to the heat carrier flowing through the tube.







