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Experimental and Theoretical Study of Basin-Type — Multiple-Effect Coupled Solar Still
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Abstract

Newly designed multiple-effect solar stills with a triangle cross-section consisting of a horizontal basin liner,
a tilted double glass cover and the vertical parallel partitions in contact with saline-soaked wicks were
constructed and the productivity of distillate was measured on several days in autumn and winter at
Okinawa, Japan. The heat and mass transfer processes occurring in the stills were theoretically analyzed to
predict the performance of the stills. The experimental results and the theoretical predictions show that
the production rate of distillate is drastically increased by narrowing the vapor-diffusion gaps between
partitions and increasing the number of the partitions. The still consisting of 8 partitions with 5 mm
diffusion gaps produced 10.0~12.7 kg - m?day" at 188~21.9 M] - m2day?! solar radiation on the glass
cover, showing that the newly designed still is 32 to 35 times more productive than the basin type still
These experimental values for the productivity are lower by 14 % than the predicted cnes, and the

discussion on this discrepancy is presented.
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Fig. 9 Comparison of experimental resuits with
theoretical predictions in time variation of overall
production rate on Nov. 11th 1998
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Fig. 10 Comparison of experimental results with theoretical
predictions in daily amounts of distillate on the glass plate and
all partitions on Nov. 11th 1998
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