ISSN (Print) : 2347-6710

I

o
“\@ ISSN(Online): 2319-8753
JIRSET

International Journal of Innovative Research in Science,
Engineering and Technology
(A High Impact Factor, Monthly, Peer Reviewed Journal)
Visit: www.ijirset.com
Vol. 9, Issue 2, February 2020

A Review on Single & Double Slope Stepped
Basin Water Collector

L. Varadharajanl, J.Sam Daniel Rajal, M.Rajarajanl, A.P.M.Sheik Abdul Kadherl:
M. Muthu Kumarz, S.Joe Patrick Gnanaraj2

Final year students, Department of Mechanical Engineering, Francis Xavier Engineering College, Tirunelveli,
Tamil Nadu, India*

Professor, Department of Mechanical Engineering, Francis Xavier Engineering College, Tirunelveli, Tamil Nadu, India?

ABSTRACT: The aim of the work is to utilize the heat energy from sun to evaporate water, so that it may cooled and
collected there by purifying it. Producing fresh water by the help of solar energy by using double slope stepped basin, we
also recover the heat energy removed in condenser which uses the water as cooling element, that’s also taken into the
process of desalination using solar still.
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. OBJECTIVE
A Solar still distills water with substances dissolved in it by using the heat of the sun to evaporate water so that it may be
cooled and collected thereby purifying it. They are used in areas where drinking water is unavailable, so that clean water is
obtained from dirty water of from plants by exposing them to sunlight. In a solar still, impure water is contained outside the
collector, where it is evaporated by sunlight shining through clear plastic or glass. The pure water vapour condenses on the
cool inside surface and drips down, where it is collected and removed.
Il. PROBLEM IDENTIFICATION

1 Algae formation on the inner surface
2. Dust on transparent cover.

I11. APPLICATION
This double slope stepped basin water collector is used in cases where rain, piped, or waste flow water ,such as in remote

homes or during power outages .In subtropical hurricane target areas that can lose power for days, solar distillation can
provide an alternative source of clean water.
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IV. CLASSIFICATION

It is basically classified into two main categories, they are
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Fig.1 SKETCH OF SOLAR STILL

In this type we were going to analysis on the Passive Solar still. Whereas the passive distillation is divided into four, they
are
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Fig.2 Performance of Solar Still

The important parameters namely

Sky temperature,

Ambient temperature,

Wind velocity,

Solar radiation,

Salt concentration,

Algae formation on water and mineral layers on basin liner

o~

Affect significantly the performance of solar stills. It is observed that there is about 10-15% effect in overall daily yield due
to change of climatic and operational parameters within the expected range.

Various studies on solar stills of multiple designs to increase the productivity of potable water and efficiency of solar still
have been carried out theoretically and experimentally. The work done by previous researchers in obtaining distilled water
using solar energy is work carried out.

Copyright to IJIRSET DOI:10.15680/1JIRSET.2020.0902020 13505


http://www.ijirset.com/

@
@ ISSN(Online): 2319-8753

IJIRSET ISSN (Print) : 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology
(A High Impact Factor, Monthly, Peer Reviewed Journal)
Visit: wwwi.ijirset.com
Vol. 9, Issue 2, February 2020

A. ALAUDEEN et al (5 MAY 2013)

The daily efficiency of various combinations was calculated of them coconut coir and wick combination produced 16.36%,
nearly 3% increase in efficiency when compared to conventional still. Theoretical analysis was also performed and
compared with experimental results. A maximum deviation of less than 10% between theoretical and experimental analysis
was obtained. Cost analysis was also performed for this still, and a payback period of 320 days is required for this still
which is 80 days less than that of the conventional still.
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Fig.3 Sectional view of the stepped Fig.4 Top view the Stepped type type solar still
basin

Rajesh .A.M et al (2 July 2009)

The production rate varies accordingly with respect to solar intensity. The productivity of the still increases by 42 % in case
of bore well water , 45% in case of river water and 40% in case of sea water when FPC. This is due to enhancement of
basin water temperature by FPC. An amount water collected primarily depends on the peak temperature and length of
duration of highest temperature of basin water.

Fig.5 Schematic diagram of experimental set up showing the location of thermocouples
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Piyush Pal et al (06 December 2017)

The MBDSMWSS, in which FRP and Acrylic were used for fabrication of the solar still in combination with wicks
arrangement. Making the E, W, and S walls (acrylic) transparent in the solar still allows more solar radiation to impinge on
the basin throughout day length. The average 84% and 74% of the fraction (F1) of total input solar radiation
(instantaneous) incident on both the glass covers for a typical day in the month of April 2016 and December 2015,
respectively. The average 9% and 20% of the fraction (F2) of total input solar radiation (instantaneous) on walls were
incident on the south wall for a typical day in April 2016 and December 2015, respectively.
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Fig.6 Schematic diagram of modified basin type double slope multi—-wick solar still.

S. KALIAPPAN et al (20 May2016)

Ny

Fig7 Single basin double slope
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From the experimental investigation we find that, it Providing additional basin increases the total cost a little, but increases
the distillate by huge The highest distillate production from both SB and DB solar still occurred with minimum depth (2
cm) of water in basin. It is also noted that, provision of wick or porous or energy storing material in the basin increases the
distillate output. Especially for mild steel pieces in the basin gives maximum of 1 220 mL/0.25 m2/day for DB still. The
presents of additional basin increases the daily productivity around 75% than single basin still. The night productivity is
improved with passive double basin as 49.2%.

A. S. Zedan et al (18 June 2015)

In the present work, the effects of preheating water entering the still and decreasing pressure in solar still are experimentally
studied at Faculty of Engineering, KKU University, Abha City, which lies on the altitudes of 2200 m above sea level,
Avrabia. The geographical location may be have considerable effect on the increased water productivity, especially for those
sites which lie on the altitudes above sea level, where low boiling point of water and also saturation pressure are lower than
the level of standard atmospheric pressure. It is found that the water productivity of basin solar still increases with the
average solar radiation intensity increased. Preheating the water entering the still increases the water productivity by
amount about 27.7% - 29.3%. Decreasing pressure inside the still using vacuum pump improves the solar still water
productivity by amount about 21.8% - 23.9%.

Flat plate collector .'

= — ._,,'L‘l

{ Conventional
till

s

F|g.9 (@) chetlc Diagram of Exrlmental (b) Potographof Experlmental Setup.

Setup.Naga Sarada Somanchia et al (19 Feb 2015)

It is known that, the solar distillation exhibits considerable economic advantages over the other water distillation processes.
Because of less cost, fee energy and reduces operating costs. Producing fresh water by a solar still with its simplicity would
be one of the best methods to supply fresh water.
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In this experiment Magnesium Sulfate Heptahydrate (MgSO4 7H20), Sodium Sulphate (Na2S 7H20) used as phase
change material and Titanium oxide is a Nano- material used for energy storage material. Among these energy storage
materials Magnesium Sulfate Heptahydrate (MgSO4 7H20) improves the efficiency of solar water distillation.
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Fig 10: Passive type solar still
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Figll: Active type solar still

From the above results and discussions it is cleared that production rate was higher on north side compared to south side.
The production rate varies accordingly with respect to solar intensity. The productivity of the still increases by 42 % in case
of bore well water , 45% in case of river water and 40% in case of sea water when FPC . This is due to enhancement of
basin water temperature by FPC .Amount water collected primarily depends on the peak temperature and length of duration
of highest temperature of basin water. The hybrid solar still design tested in this study confirms production of high quality

drinking water from source water of very poor quality

S. Irfan Sadaq et al (10 Feb 2018)
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It has been observed that evaporated water temperature are higher from 10:00am to 4:00pm with the slope angle 350 and is
maximum i.e. 540C at 3:00pm in the month of march on 30th and 530C at 3:00pm on April 15th, when compared with the
same setup with slope angle of 300 on the same days and same time. The variation of evaporated temperature between the
angles is observed to be 13%.Efficiency of the collector is 23% high i.e. 12.72% on 30th march with slope angle 350 and
9.74% on the same day with slope angle 300. CFD analysis can be performed on the same SDU to validate the results
obtained during experimentation. Aluminum contained can be replaced with copper container.

S Umar et al (23 May 2017)

(]
)

Fig 13: Schematic diagram of modified solar stills

The performance of four different single slope solar stills has been experimentally investigated and analyzed in this study.
From the results obtained, still D1 with galvanized iron at the basin and hermetic seal has greater efficiency and
distillate productivity of 54.06 % and 1.66 I/m2/day respectively compared to stills D2, D3 and D4 which have daily
efficiency and productivity of 50.91 % and 1.46 I/m2/day; 28.20 % and 0.97 I/m2/day; and % and 0.90 I/m2/day
respectively. The variation in the efficiency and yield between the still with 4 inch attachments and those without the
attachment (and of the same basin materials) is very small, which is less than 4%. Based on this result, the side attachment
of 4 inch hand hole can be adopted in the still design since it has negligible effect on the performance of the still.
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JINESH S. MACHALE et al (09 April 2013)
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Fig 14: Flow diagram of prototype

An attempt to look into the future is subjective at best, as emphasized above. This method for water purification is better
because, no electricity is needed, construction cost of prototype is Rs. 800/- maintenance is almost negligible and
experimental values what we are having are under standards.

IV. CONCLUSION

The above investigation presents a clear view of productivity on different types of inclined solar still with different
techniques. This section summarizes and presents the investigations carried out:

1.
2.
3.

4,
5.
6.

The glass cover angle is equal to the latitude of the place for maximum desalination.

The performance of the still with double basin is comparatively high than thesingle basin stills.

The performance of the still can be enhanced with the use of heat observing materials like aluminum, copper-
electroplated aluminum, paraffin wax, sand, light cotton cloth, jute cloth, sponge.

A minor increase in the solar still productivity has achieved by increasing the environmental temperature.
Increasing wind speed causes an increase in the solar still yield.

The productivity of a single-sloped solar still has been found to be greater than that of a double-sloped one and
glass covers are ideal comparing with the plasticones.
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7. By increasing the insulation thickness of the still, the productivity increases.
8. Maintaining vacuum conditions in the still improve the productivity.
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