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ABSTRACT

Single basin solar still is a very simple solar device used for converting available brackish or waste water into
potable water. This device can be fabricated easily with lower cost. Review is made to improve productivity of solar still.
The orientation and inclination are optimized to receive maximum radiation and lower the condensation loss. Different
materials are used in the basin along with water to improve the heat capacity, radiation absorption capacity and enhance
the evaporation rate. The effect of varying the depth of the basin water is also examined. Throughout the review on solar
still performance, the results indicated that, the basin water depth is considered the main parameter that affects the still
performance. Also the review showed that; the solar still cover with inclination equal to latitude angle receives sun rays
close to normal sun rays throughout the year. The still productivity also increases with decreasing the cover thickness
and increasing its thermal conductivity. The still basin material plays an important role in improving the productivity of
the still, rubber, black paint black tar; basin was considered the best used material in improving the absorption, the storage
and the evaporation effects.
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INTRODUCTION

The application of solar stills for distillation of sea or salty water for the production fresh water is economical
with respect to the energy requirements but, the distillate rate is low, (Narjes Setoodeh, 2011).Solar stills use exactly the
same process that occurred in nature that generates rainfall, namely evaporation and condensation. The solar still
construction can be easily described as follows: a transparent cover encloses a pan of saline water, this construction heats
up the water causing evaporation and condensation on the inner face of the sloping transparent cover. A film or layer of
sludge is likely to develop in the bottom of the tank and this should be flushed out as often as necessary, (E.Kabeel,
2011). Single basin solar still is a popular solar device used for converting available brackish or waste water into potable
water. Because of its lower productivity, it is not popularly used. A number of works are undertaken to improve the
productivity of the still. The still productivity and efficiency depended on parameter like location, Solar radiation
intensity, atmospheric temperature, basin water depth, glass cover material, thickness and its inclination, wind velocity
and the heat capacity of the still. For a given cover material the lower angle of incidence of sun rays that causes the
transmittance is higher and the reflectance is lower. The inclination and direction of the cover depend on the latitude of
the location (A.K.Singw 1995; G.N Tiwari, 1994).

(S.Aboul Enein, 1998) the cover with inclination equal to a latitude angle will receive the sun rays close to normal
throughout the year. Rate of evaporation depends on the intensity of solar radiation. Hence the angle of inclination is
optimized with early average variation of solar azimuth angle and solar intensity of the place. The performance of solar
still under different inclination angles in the range from 10° to 50 ° were studied. A.L. Effect of water capacity and
inclusion of dyes Ghoneyem (A.L.Ghoneyem, 1997) the heat transfer through the cover plate increases with decrease in
thickness and increase in thermal conductivity. Experimental results showed that a solar still with glass cover plate with
3mm thickness gives 16.5% more production than the cover with 6mm glass thickness. Material selection for solar still
is very important; the cover material may be made of either glass or plastic. Glass is the preferred material for cover,
since it has higher solar transmittance for various angles of incidence and long service life, whereas a plastic (such as
polyethylene) can be used for short —term use.

The wind velocity is also affecting the cover temperature. At higher convective heat transfer from the cover
temperature to the atmosphere increase due to the increase in convective heat transfer coefficient between the cover and
evaporation rates and productivity of the still. The basin water depth has a significant effect on the productivity of the
basin. The water depth is inversely proportional to the productivity of still.
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SOLAR STILL MODIFICATIONS

General diagram of a single slope solar still as shown in Figure.1.The use of cover, materials, water capacity and
inclusion of dyes, covers cooling and water flow in the basin are reviewed in the study. Each method has some drawbacks,
namely the effects of the dye on distillate quality.
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Figure.1. Diagram of a single slope solar still

EFFECTS OF THE COVER

Four single-effects, basin type solar stills were designed, constructed and tested [9]. Three stills had a glass cover
of different thicknesses (3, 5, 6 mm) while the fourth cover was plastic. The still with the thinnest glass cover had shown
the highest production rates, up by 15.5%. Empirical equations were obtained to express the dependency of the yield on
the ambient temperature and solar radiation. Also, software was prepared to solve the governing equations numerically
so that the effects of various parameters on the output could be investigated.

EFFECT OF WATER CAPACITY AND INCLUSION OF DYES

H.P. Garg and H.S. Mann, concluded that, (i) a lower glass-cover angle gives higher output (ii) for high altitude
stations the long axis of the conventional double sloped still should face an east—west direction in order to receive more
solar radiation, (iii) a single sloped solar still receives more radiation than a double sloped solar still at low and high
altitude stations (iv) the productivity of a still increases with the decrease in water depth, increasing the absorptivity of
water by using dyes and increasing initial water temperature by using preheated water. G.N. Tiwari and Madhuri studied
the effect of initial water temperature on the distillation output, and they found that, the yield increases when the initial
water temperature of the brine greater than 45°C. Rajesh Tripathi, G.N. Tiwari indicated that, the change in the length of
a solar still for given height and width of a solar still does not affect the daily output but the change in the height of the
north wall for a given height of the solar still affects the daily output as shown in Figure.2. Anil Kr. Tiwari, G.N. Tiwari,
found the evaporative heat transfer depends significantly on water depths and the nocturnal distillation is significant in
the case of higher water depths as shown in Figure.3.
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STILL WITH COVER COOLING AND WATER FLOW IN THE BASIN

The productivity of the still is mainly depends on uniform velocity, the daily distillate production of the system is
almost doubled. S.A. Lawrence et al. indicated from their results, the effect of water flow over the glass cover has a
significant effect at large heat capacity of water mass in the basin and energy (heat) losses in different part of the solar
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still as shown in Figure.4.Y.P. Yadav and Ashok Kumar studied the performance of a single basin solar still with water
flow in the basin. The authors found that, the water temperature, distillate output and efficiency of the system increases
with decreasing mass flow rate and the optimum value of the mass flow rate through the basin of the still is 0.00027
ka/m2 s. M.S. Sodha et al. conducted an experimental study of solar still with waste hot water from thermal power plants,
their results showed that, the still fed with hot water at constant rate gives higher yield in comparison to a still with hot
water filled only once in a day. G.N. Tiwari et al. concluded from their detailed analysis, (i) with the flow of waste hot
water during off-sunshine hours, will have higher yield than the stationary water, (ii) the yield increases in proportion to
the increase in inlet water temperature during the flow of water, (iii) the still productivity increases with the increase in
mass flow rate for higher inlet water temperatures and decreases for inlet water temperature less than the average ambient
temperature, (iv) the still productivity is better for the waste hot water flow during off-sunshine hours than the continuous
flow of hot water for lower inlet water temperature.
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Figure.4. Loss in single slope solar still Figure.5. Double-condensing chamber cross view
DOUBLE CONDENSING CHAMBER

G.N. Tiwari et al.conducted an experimental analysis of a new design of double condensing chamber single basin
single slope solar still as shown in Figure.5. The authors concluded that, significant enhancement in daily output due to
a maximum vapor pressure difference between the two condensing chamber on a clear day, (ii) the performance of double
condenser chamber solar still gives a higher daily output of about 35-77% over the conventional solar still.

SOLAR STILL WITH INTERNAL HEAT EXCHANGER

Basin water temperature is one of the parameters to increasing the productivity of the still. By providing heat
exchanger inside still and flowing waste hot water from various power plants, industries, etc., through the heat exchanger,
can increase the basin water temperature. Ashok Kumar and G.N. Tiwari studied the effect of inlet temperature of waste
hot fluid, temperature dependence of internal heat transfer in a double slope single basin solar still with heat exchanger.
The results show that, the internal evaporative heat transfer is a strong function of the initial water temperature of the
waste hot water.

CONCLUSION
On the basis of discussion in various sections, the following conclusions can be inferred:

*The still productivity increases with a decrease in thickness and increase in thermal conductivity of cover plate. The still
productivity and efficiency depended on parameters like location, solar radiation intensity, atmospheric temperature,
basin water depth, glass cover material, thickness and its inclination, wind velocity and the heat capacity of the still.
When compared with other parameters, the basin water depth is the main parameter that affects the performance of the
still.

*The effect of water flow over the glass cover has a significant effect at large heat  capacity of water mass in the basin.
*The double condensing solar still gives nearly 20% higher yield than the simple wick solar still.
*The productivity of still increases with the decrease in water depth.

*The still productivity increases with a decrease in thickness and increase in thermal conductivity of cover plate.
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*The results showed that combining an internal condenser with basin type solar still caused an improvement in the still
performance.
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