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Outdoor experiments on a vertical multiple-effect diffusion solar still with a flat plate reflector
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Hiroshi TANAKA

Abstract

A vertical multiple-effect diffusion solar still which consists of a glass cover and the parallel partitions in contact with

saline-soaked wicks coupled with a flat plate reflector was constructed and the distillate productivity of the still was measured on

several days from September 2006 to March 2007 at Fukuoka, Japan. The experimental results show that the distillate productivity

can be drastically increased by increasing the number of partitions. The still consisting of 7 partitions and 5-mm diffusion gaps

produced 13.46 kg/m’day at a day of 13.4 MJ/m’day of global solar radiation on a horizontal surface and 15.3 MJ/m?day of solar

radiation absorbed on the first partition, showing that the proposed still is more than 5 times greater productive than the conventional

single-effect stills. The experimental values for the distillate productivity are lower than the predicted one, and the discussion on this

discrepancy is presented.
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Fig. 1 Schematic diagram of proposed still.
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Fig. 2 Schematic diagram of experimental apparatus.
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2006/09/27 4 10 25.0-27.5 8:35 -16:25
2006/09/28 4 10 23.0-29.0 8:35 -17:01
2006/10/13 4 5 26.2-28.0 7:25-16:01
2006/11/17 4 5 96-248 8:00-16:58
2007/01/19 6 5 6.0-18.0 8:50-16:25
2007/02/15 6 5 11.0-22.0 9:45-17:00
2007/02/19 6 5 97-23.0 8:30-17:00
2007/02/20 6 5 10.0-25.2 8:20-17:00
2007/02/21 6 5 6.0-25.0 8:00-17:00
2007/03/12 6 5 11.0-21.0 9:40-17:35
2007/03/13 6 5 122-21.0 9:30-17:35
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Fig. 5 (a) Hourly variations of global solar radiation on a horizontal
surface (Global), absorption of solar radiation on the front surface of the
first partition (Absorption), and experimental results (Exp.) and
theoretical predictions (Cal.) of the overall distillate production rate of
the still, and (b) the experimental results and theoretical predictions of
daily amount of distillate on each partition on 28 Sep. 2006.
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Fig. 6 Pictorial view of evaporating wick on which an air bubble partly
occurred.
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Fig. 7 (a) Hourly variation of global and absorbed solar radiation and
overall distillate production rate, and (b) daily amount of distillate on 20
Feb. 2007.
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still with 1-, 4- and 6-effects.
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