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Study on the Performance of Multiple Effect Solar Still
(Experimental Results and Simulation Analysis under Outdoor
Insolation for Downward Heating Type Stills)
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Abstract

A multiple—effect solar still is expected to exhibit higher performance in producing
distilled water in comparison with a conventional single—effect solar still. In the present
study, two multiple—effect solar stills have been constructed and tested. Both stills have
the same principle of distillation, downward heating type that is the simple system
among various types of multiple—effect solar stills. One of them (type A) has seven sta-
ges with 1. 150f evaporating area whereas the other (type B) has six stages with 1. 71xf.
The type B still has been designed so as to observe the long—term performance even
with 3.5 wt % NaCl aqueous solution based upon the results by type A still.

Daily productivity of the distilled water has reached about 6kg/of when solar inso-
lation was 15 MJ / (of -d) by type A still, while about 10 kg/nf when 20 MJ / (nf-d) by type
B still, which are 2 to 3 times better than the distillation yield available by conventional
single—effect stills. Results of computer simulation for distillation performance have
agreed satisfactorily with the outdoor experimental data.
i It was concluded that one of the most important cautions to be payed in designing
‘ and construction of multiple—effect solar stills was to let the evaporater wick absorb fed
saline water uniformly, since any local drying of the wick may cause partial dropping
of the saline water onto the condensing surface.
Key Words : Solar desalination, Solar distillation, Solar still, Solar energy
application.
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