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Study on heat loss of flat plate solar collector varying with altitude
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Abstract: Due to the special environmental impacts of low air pressure, low air density and high atmospheric
transparency in plateau area, the convective and radiative heat loss of flat plate solar collectors change to some
extent, which has a certain impact on the practical application of collectors in plateau area. In this study, by
analyzing the heat transfer process of flat plate solar collector and considering the convective and radiative heat
transfer mechanism at different altitudes, typical cities at different altitudes are selected to simulate the convective,
radiative and total heat loss of flat panel solar collector. The results show that with the increase of altitude, the
convective heat loss coefficient of the flat plate collector decreases, and the radiation heat loss coefficient increases.
However, due to the different variation degrees of convection and radiation heat loss coefficients, the total heat loss
coefficient decreases first and then increases with the altitude, and the maximum change is about 10%. The study
provides calculation basis for heat utilization of flat plate collectors at different altitudes.
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Fig. 1 Schematic diagram of main components and heat

transfer process of flat plate collector
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Fig. 2 Thermal network in heat transfer process of

flat plate collector
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Fig. 3 Heat loss composition and environmental factors of

flat plate collector
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Tab. 1 Altitude and air pressure of typical cities
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