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ABSTRACT
Solar still distillation is a natural phenomenon on earth. Solar energy heats water in the seas and lakes,
evaporating and condensing it as clouds to return to earth as rainwater. Basin type solar still systems
replicate this natural phenomenon on small scale and are the most common method for solar water
distillation. An experimental investigation on V-type wick solar still with flat absorber is presented in
this paper. A two segment still of 1.5 m2 is constructed. The performance of solar still was experimentally
tested on typical summer days. Experimental investigations on productivity, efficiency, internal heat
transfer are analyzed. It is found that the role of the absorber wick kept has a greater effect in
distillate output. A significant aspect of the still observed from the study is low mass flow rate and
minimal overflow of saline water as compared to the conventional wick type stills. The fabrication is
easy and economical and can be promoted for the rural people.
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INTRODUCTION
Wick type solar stills are widely accepted and are
known for high distillate yield. Velmurugan.V. et.al1
has studied that wick type stills show improved
distillate yield compared to the conventional water
filled stills. Minasian and Al-karaghouli2 have
experimentally investigated an improved design of
the single slope coupled to a wick in order to
enhance still output. The energy absorbed by the
absorber basin is mostly transferred to the water.
As a result, water gets heated. In water filled
system early hours radiations are used for acquiring
latent heat of evaporation to a greater extent and
then evaporated water gets condensed on the inner
surface of the top cover by releasing its latent heat.

So most of water filled systems shows high distillate
yield after noon. Phadatare. M.K and Verma. S.K3

have studied the variation of productivity with
respect to water depth and been concluded that
productivity decreases with an increase of water
depth. Reali. M and Modica. G4  have studied effect
of tube in solar distillation. Tiwari., et.al and J.T.
Mahdi., et.al5-7 have studied thermal performance
of wick type solar stills and concluded about the
optimum mass flow rate. In this work, the wick is
kept horizontally free flow under gravity is
minimized and thus prevents over flow of saline
water.  The condensed water, under gravity, trickles
down the top cover and is finally collected through
a drainage provided at the lower end. In this work,
V-type double segment solar still has been
constructed and it’s tested experimentally.*Author for correspondence
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MATERIAL   AND  METHODS
A photographic view of V-type solar still and its
sectional view are presented in Fig. 1(a) and Fig.
1(b) represents its sectional view and a 170 slope
is maintained for the top glass covers. The two
glass segments meet at the centre and thus a
common water collection channel is provided
underneath. This common centralized channel leads
to a ½ inch outlet pipe. The basin is made by mild
steel. Length and breadth of the still is given as
2.00 m and 0.75 m respectively. Bottom and sides
of the still were painted black for good absorption
of solar radiation. The basin has two water tanks
on either side with a storage capacity of 4 liters
each. Basin is placed at a height of 0.10 m from
the base so that sufficient insulation can be provided
underneath to prevent heat loss. An inlet pipe of 1/2
inch has been used on either side for pouring water
into the still. Heat loss is reduced by providing a
thermocole case. Entire still area is covered by black
cotton wick. It is made sure that ends of the wick
are immersed in the water tank to have capillary
action. Experiments were carried out in the month
of April; 2011.The experimental study started from
9:00 to 17:00 hours and the data was averaged for
5 days replication.  Saline water has been poured
into the water tank inside the still in the early morning
every day. The still was operated in the shadow
free place. Wick inside the still gets heated up in
the early hours by the solar radiation and its
temperature increases which influence to start the
evaporation. Cu-Constantaun thermocouples were
used to measure the temperature. The air
temperature inside the still (Ta), wick temperature
(Twi), glass cover temperature (Tg), water
temperature (Tw) and solar radiation (W/m2) were

recorded at the regular intervals of time. The potable
water collection at the outlet position was also
recorded at regular intervals.

RESULTS  AND  DISCUSSION
Fig. 2 shows the variation of radiation with respect
to time. It increases with time and reaches a
maximum range between 12 to 2 P.M and then
decreases. Radiation received during this study
has been recorded in the range of 120 W/m2 to
1062 W/m2. Fig. 3 shows the temperature profile
of the system. The maximum temperature rise in
water has been recorded as 62.4 °C where as
the wick shows much higher temperature of
72°C.After noon we observed a phenomenal hike
in the wick temperature due to faster evaporation
rate. Similarly the maximum observed air
temperature was 60 °C. Variation of top cover
temperature has been in the range of 35°C to
58°C. The impact of the ambient temperature over
the still has more effect because the condensation
at the top cover is mainly due to it.
Fig. 4 shows the productivity of the proposed
solar still. The productivity of the still mainly
depends on wind velocity, perfect insulation and
ambient temperature. In our experimental
technique all the main parameters have been
maintained for achieving the high distillate yield.
The efficiency of any solar still depends on the
yield rate. In this experiment, the productivity
has been recorded as 6 L/1.5 m2 per day. The
daily distillate yield rate starts with much higher
amounts compared to the stills without wick. This
is mainly due to thin layer of water due to wick
and thus attains latent heat of vaporization faster.
The average efficiency of the system is 30%.

Fig. 1(a) : Photographic view of TSVT solar still Fig. 1(b) : Schematic view of TSVT solar still
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Fig. 2 : Solar radiation intensity with
respect to time

Fig. 3 : Temperature Profile of the still

Fig. 4 : Distillate yield with respect to time

CONCLUSION
A V-type basin solar still has been fabricated and
tested. The efficiency of the still has been
calculated as 26.2% and the distillate output
collected as 6 L/1.5m2/day. The following
conclusions have been drawn. Over flow of saline
water is minimized and thus ensures high
evaporation due to more absorption. Distillate yield
is high in the early hours and afterwards wick
temperature increases phenomenally reducing

yield rate, shows rate of capillary rise is not
sufficient to keep wick wet. It is suggested that a
water drip system over the wick would be better
to enhance distillate output.
 The cost effective design is expected to provide
the rural communities an efficient way to convert
the brackish water into potable water. Producing
fresh water by a solar still with its simplicity would
be one of the best solutions to supply fresh water
to villages and arid regions. The still is completely
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eco friendly and ensures sustainable
environmental development.
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