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Abstract: In this study, we have performed tests to improve the productivity of hybrid solar stills, which can
be operated by solar thermal energy and/or waste heat of exhaust gas from electrical generators. The
experimental apparatus is a hybrid solar still with a 1 mx2 m collecting area, which consists of a conventional
simple solar still and a vertical multi-effect diffusion(MED) section. The experiments were conducted under
various operating conditions, with two identical hybrid solar stills, using solar radiation as the energy source.
The results of the tests showed that the yield of the hybrid solar still depends on the various operating
conditions. Insulation at the side glasses and a lower basin seawater level increased the productivity of the
hybrid solar still. Reflecting fins with less than 47% reflectivity unexpectedly decreased the total productivity.
However, the various feeding flow rate of the seawater into MED part did not show clear effects on
productivity in the tested range.
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Fig. 2 Hybrid solar still with portable electric
generator (reprinted in park et al.(10))
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Fig. 3 Schematic diagram of Multi-effect diffusion
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Table 1 Experimental Conditions for hybrid solar
stills

Parameter | Condition Fixed condition
Insulation (@) mp = 16 ccm,
L, =5 mm

Reflecting 0 my = 16 ccm,

fin L, = 5 mm, Insulation

30, 20, B .

L,, mm 10, 5, 2 my = 16 ccm, Insulation
my, ccm 4 ~ 16 | L, = Fixed, Insulation
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Table 2 Weather conditions for the insulation
condition test in Fig. 4
Date Q,‘,,, MlJ Tambs °C Vw; m/s
15.07.02 22.48 28.89 0.62
15.07.03 23.47 28.32 0.65
15.07.06 18.09 27.96 0.37
12
W With insulation, basin
[ Without insulation, basin
10 ¢ @® With insulation, MED
O Without insulation, MED
8 ¢ With insulation, total
¢ Without insulation, total
8 L 4
2 ¢ b
g .
4 ®
2 i
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. T g
I I
15.07.02 15.07.03 15.07.06
Date

Fig. 4 Daily yields with insulation condition on the
side glasses
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Table 3 Weather conditions for reflecting fins
condition test in Fig. 5

Date O, MJ Tomp, C V,, m/s
15.07.10 17.09 32.75 1.39
15.07.17 16.97 27.68 0.31
15.07.26 20.38 34.40 0.50
16.03.25 22.01 13.36 1.5
16.03.30 23.17 18.11 1.7
16.04.25 23.81 22.17 1.3

12

10 %

L ] ]
P
8
2
B3 P4 B With reflecting fin, basin
g % 0O  Without reflecting fin, basin
® ® With reflecting fin, MED
4 4 With reflecting fin, total
< Without reflecting fin, total
2 u|
0 & . 0 &
oL ™ | w | ® | P "
15.07.10 15.07.17 15.07.26 16.03.25 16.03.30 16.04.25

Date

Fig. 5 Daily yields with reflecting fins condition in
the basin
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Table 4 Weather and operating conditions for L,

tests
Qin, LW’ mm my, Tamb7 Vwa
Date .
MJ P2-1 | P2-2 | ccm C m/s
15.08.07 | 21.46 10 5 8 3547 | 0.37
15.08.10 | 11.46 20 10 8 2949 | 0.25
15.08.13 | 18.21 30 20 8 30.65 | 0.54
15.08.14 | 20.62 5 2 8 31.05 | 0.56

12
—&— Without insulation, 25 MJ
O Without insulation, 24 MJ
11 & < Without insulation, 23 MJ
* 4 With insulation, 23 MJ
—&— With insulation, 22 MJ
10 ¥ With insulation, 21 MJ
* Cp 4 With insulation, 17 MJ
9 B
'_ao A\ ] b ™~ <
s ‘\\ &
=g
A O e}
7 p 5
6
A
5
4 6 8 10 12 14 16
m _, ccm
11

Fig. 7 Variation of the daily yields with my
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