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Abstract: An analytical study is conducted to assess the efficiency of a flat-plate solar collector using nanofluids. The
nondimensionalized 2D heat diffusion equation is solved by assuming a wavelength-independent extinction coefficient and
intensity to obtain the analytical solution of the temperature distribution in the flat-plate solar collector. The dimensionless
temperature distribution is investigated as functions of the volume fraction of the nanofluids, magnitude of heat loss, and
collector’s depth based on the analytical solution when using water-based single-walled carbon nanohorn (SWCNH)
nanofluids as a working fluid. Finally, the efficiency of the flat-plate solar collector using the nanofluids is predicted and
compared with that of the conventional solar collector. The results indicate that the efficiency of the nanofluid solar
collector is better than that of the conventional solar collector under specific geometrical conditions.
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Fig. 1 Schematic of a flat-plate solar collector
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