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Abstract: Based on the determined desalination system driven by solar energy and the structure parameters of the dis-
tillatory in the system, the system operation characteristics were analyzed by numerical simulation under the conditions
of solar intensity and ambient temperatures at June solstice in Guangdong. The system has five effect distillations. By
changing the system starting temperature, strong brine circulation ratio, cooling seawater temperature and atmosphere
transparency, the operation parameters of the system like the hot water temperature in the hot water reservoir, transient
water produced rate and performance coefficient of the system were obtained by simulation, in which the solar collector
area and structure parameters of the distillatory are invariant. The results are helpful for the system operation.
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Figure 1. The working flow of the down-flow five effect distillation/flash desalination system powered by solar
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Table 1. Main structural parametersof each distillatory in the
solar desalination system
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Figure 2. Block diagram of the numerical simulation for the solar
desalination system
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Figure 3. Thevariations of the hot water temperaturein the hot
water reservoir under different system starting temperature with
respect to thetime

3. FEIBENRE T ik ER#KE BB E 0T

——T=61C
—#—T=63C
—4—T=65C

2K #H kgt
o
w
w

8 9 10 11 12 13 14 15 16 17 18 19
I 1]

Figure4. Thevariations of the water produced rate under different
system starting temper ature with respect to the time
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Figure5. Thevariations of the performance coefficient of the sys-
tem under different starting temperaturewith respect to thetime
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Figure 6. Thevariations of the hot water temperaturein the hot
water reservoir under different strong brinecirculation ratio with
respect to thetime
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Figure7. Thevariations of thewater produced rate of the system
under different strong brine circulation ratio with respect to the
time
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Figure 8. Thevariations of the per for mance coefficient of the sys-
tem under different strong brine circulation ratio with respect to
thetime
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Figure 9. Thevariations of the hot water temperaturein the hot

water reservoir under different cooling seawater temper ature with
respect to thetime
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Figure 10. Thevariations of the water produced rate under differ-
ent cooling seawater temperature with respect to thetime
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Figure 11. The variations of the performance coefficient of the
system under different cooling seawater temperature with respect
tothetime
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Figure 12. Thevariations of the hot water temperaturein the hot
water reservoir under different atmosphere transparency with
respect to thetime
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Figure 13. Thevariations of the water produced rate under differ-
ent atmospher e transparency with respect to thetime
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Figure 14. The variations of the performance coefficient of the
system under different atmosphere transparency with respect to
thetime
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