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Abstract: In a multi-effect solar distiller, a feeding rate of seawater to each effect should be decreased as the
effect number is increased. In previous studies, the feed rate of seawater was not reduced evenly between the
effects, which is unreasonable, since the thermal energy input of each effect decreases by the same amount.
In this work, numerical analysis was carried out in order to elucidate this discrepancy. The results showed
that the amount of distillates produced was almost the same for both evenly and unevenly reduced flow rates
between the effects. Optimum feed rates of seawater with various energy inputs from exhaust gas heat
exchanger were also obtained. The results showed that the optimum feed rate of the first effect increased
linearly or reached a steady state depending on the heat flux.
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Fig. 2 Comparison of variation of product rate over
a day at the summer solstice
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Table 1 Parameters for HMED Optimization

Variables Value Type
L, (mm) 30 fixed
T,w(C 25 fixed
T,..(C 283.5 fixed
3.5~15.2 variable
£ (o) 8 fixed
VQ (m3 hr) 4.5~21.4 variable
‘ 10.8 fixed
QMJ) 6, 12, 18, 24 variable
Table 2 Specifications for dimension and property
of HMED
Specifications Value Unit
Thickness of plate 0.005 m
Thickness of wick 0.0025 m
Thickness of glass 0.005 m
Gap between multi-effects 0.005 m
Width of glass 1 m
Slope of glass 40 degree
Length of basin 0.766 m
Height of plates 1 m
Area of plate 1 m’
Area of basin 0.766 m’
Area of glass 1 m’
Specific heat of plate 903 J/kg/K
Specific heat of glass 750 J/kg/K
Specific heat of wick 2,000 J/kg/K
Specific heat of waste gas 1,007 J/kg/K
Density of plate 2,702 kg/m
Density of glass 2,500 kg/m
Density of wick 0.6964 kg/m3
Conductivity of plate 14 W/m/K
Conductivity of water 0.62 W/m/K
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Table 3 mf decrease rate of previous study

i,i+1 (m; decrease rate from i to i+1)

1,2 12334 |56 6,7 |78 89 |9,10]10,11

9.09| 10 |11.11{8.33]9.09 | 5 |10.53| 5.88 |6.25
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m,, (ccm)

(a) Distillate at condition of variable operating
time(constant heat flux)
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Fig. 4 m,, in terms of total energy input
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Table 4 Optimum mfl and maximum m, in terms
of total energy input

my (cem), m, (kg)
@ Variable heat flux | Constant heat flux
6 2.5, 3.9 4, 3.0
12 5, 11.5 5.5, 11.3
18 9,214 6, 22.5
24 13, 32.5 6, 33.7
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Table 5 Experimental conditions and results

Date O L, my my
2013/12/20 6.04 10 11.16 2.23
2013/12/21 6.13 10 18.4 1.62
2013/12/22 6.11 10 14.5 1.82
2013/12/22 6.04 10 8.3 2.82
2013/12/23 6.07 10 4.6 1.61
2013/12/24 6.16 10 4.4 1.95
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Fig. 5 Comparison with distributions of distillate
with feeding rate of MED
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