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Construction and Experimental Investigation of local cooling to improve
the efficiency of solar desalination
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Abstract

Due to the favorable properties of wide regions of the world and has developed a shortage of fresh water in dry areas that already face large-
scale development has occurred Such as parts of North Africa and the Middle East, to produce fresh water by desalination to need a lot of
energy and a lot of research studies for the development of solar desalination is being done by solar energy With the aim of identifying key
technical challenges and potential opportunities for solar energy, A variety of technologies for the optimum amount of solar energy as well as
various technologies for solar desalination system includes advanced technique for restoring energy is studied we conclude that the
development of solar desalination system for cost-effective and energy-efficient in the near future may be grounds for water supply desert
regions of the world. The effects of water cooling with two modes: simple desalination (passive) by installing cooling and desalination of
water (active) examined and compared in terms of daily production has been tested. Tests in August (August) in geographical coordinates
(N:35°34' E:53°22") carried on the basis of the results observed maximum production rate freshwater disabled 0.26 (kg / m2) per hour.
Moreover, the daily output disable mode of 1.035 (kg / m2.day) daily 1.530 (kg / m2) reached in active mode.
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Solar desalination, water cooling, fresh water
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picture on the back

Pump 1 No. 7.042 1] 0
Water cooling 1 No. 53.521 53.521 0 / wallof the collector
dark color 2 No. 2.254 4.507 4.507 )
Base Structure 1 Kg 14085 14.085 14.085 Collector %
Solar Panel 1 No. 11831 11831 11.831 /
Glass 3mm 1 m?  1.408 1.408 1408 / 74
Adhesive 2 No. 4.25 B8.451 8451 Glass
Polyurethane 4 No. 3.803 15.211  15.211
Vacuum Tube 5 No. 22 535 0 0
Data logger 1 No. 28.169 28.169 28.169
Thermocouple 5 No. 7.042 35211 33BN Water Cooling
Manifold 1 No. 14.085 0 0 Measuring
Thermometer 1 No. 5.6834 5634 5. 634 == Beaker of Water
Human graded 1 No. 2.535 2.535 2.535
Galvanized 4 - 5 . .. L T .
Prsesiyrpsal 3 m? 9.859 24.648 24.648 ALl e b sitg o bl ol § S
“h"":ﬁ“ 1 _ 42254 42254 42254
COos
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5. Kumar and Tivari

6. Kabyle

7. Rahul Dave

8. capital recovery factor

9. annual salvage value

10. fixed annual cost

11. sinking fund factor

12. annual cost

13. annual maintenance operational cost
14. cost per liter
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Device Accuracy Aecuracy S:mdf“é
¥ i uncertainties
Thermometer kt-30 0.1 0-100°C 0.06°C
Data loggerSUN 15PT 0.2 0-100°C 0.11°C
PH meter 0.01PH 0-14 0.006PH
Volume meter 0.2ml 0-5ml 0.115ml
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Description artive passive
Principle cost (F) 47 194
Salvage value (5) (10% of principle value) 25 19
Life of the solar still (n) 12 12
Interest rate (i) 10% 128 128
Capital recovery factor CRF 0177 0.177
Sink fund factor SFF 0057 0.057
Annual first cost (CRF ') 44 34
Annual salvage value [SFF* 5) 1 1
Annual maintenance cost ( 0.05* annual first cost) 2 2
Anmual first cost+ annual maintenance cost - annual salvage value 45 ]

Anmual yield of the stll (average daily yield* 365) [assuming

520 378
average daily yield =2.085kg/m2 . at water depth 0.02 m)

Annual useful energy (annual yield * latent heat of vaporization)

338 245
latent heat of vaparization =0.65 kW h/kg

Anmual cost of distilled water per kg [annual first cost/annual yield)  0.08421  0.09087

Annual cost of distilled water per kW h (annual first cost/annual
useful energy)
CPL(cost per liter) 0.08571 009249
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