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ABSTRACT

A solar still is used to convert saline water into potable water by means of the distillation process. With the aim
of improve the productivity of tubular solar still, various amendments are incorporated by researchers. In this
paper the performance of tubular solar still was experimentally investigated using two wick materials. Cotton
cloth and jute are chosen for this investigation. Based on experimental and theoretical observation, cotton cloth
is the most suitable wicking material for higher productive solar still.
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l. INTRODUCTION

Water is essential to sustain human life and for socio-economic development. Nevertheless, there is
limited access to water that meets standard limits of water quality. The quality of water can be improved through
desalination. Conventional techniques for desalination are available but they require a large input of energy,
mostly from fossil

fuels that contribute to environmental degradation. Consequently, there is a need to use sustainable
energy sources, with solar energy being one of the most promising alternatives. Desalination technology is
gaining worldwide acceptance as a proven technology for fresh water production. The review of desalination
history can be found in literature [1]and reviewed the research papers [2-6]. Identify the low productivity issues
of solar still that the distribution of water is not uniform in the bare absorber plate and not proper insulation of
absorber plate (back side). To overcome this problem the textile materials like jute, cotton cloth can be spread
water over the absorber plate and mica sheet used as insulator.

1. EXPERIMENTAL SET UP AND PROCEDURE

The photographic view of the tubular solar still (TSS) is shown in Fig. 1. The still was constructed of
galvanized iron basin size of 0.8 mx0.65 m. The polycarbonate sheet was of simple 3 mm thick glass. The
wick materials (cotton and jute cloth) (Fig. 1) being floated with the help of thermocol bars. Wick materials
pieces were floated side by side lengthwise on the basin water so that the water surface was completely covered
by the wick materials with required clearance from the basin walls. The edges of the wick materials were
dipped in the basin water, so that, it remained wet due to capillary action. The distillate was collected in
graduated glass bottles. The thermocouple wires were inserted into the stills through a very small hole at the side
wall. digital thermometer measures the temperatures of all the points. A digital solar power meter with accuracy
of 0.1 W/m?was used for reading the solar intensity.
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Fig.1 Experimental arrangements of TSS with wick materials (cotton and jute cloth)

HEAT TRANSFER COEFFICIENT

Convective heat transfer coefficients According to Tsilingiri model (2007) [7-8]
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1. EXPERIMENTAL OBSERVATIONS ANALYSIS
Figure 2 shows the variation of water temperature with time of a day. The water temperature inside
TSS with wick material (Cotton cloth) slightly higher than TSS with wick material (Jute) because of jute cloth
mass is higher than cotton cloth. Higher water temperature increases the evaporation rate.
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Figure 2 variation of water temperature with time of a day
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Figure 3 shows the variation of convective heat transfer coefficients of tubular solar still with cotton cloth and
jute. the average value of convective heat transfer coefficient with cotton cloth is higher than jute.
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Figure 3 variation of convective heat transfer coefficients with time of a day
Figure 4 shows the effect of wick materials and mica sheet on the productivity of TSS. The productivity of

tubular solar still (mica sheet, thermocol and cotton in the basin) is higher than tubular solar still (mica sheet,
thermocol and jute in the basin)
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Figure 4 Compression of productivity of TSS

V. Conclusion
On the bases of experimental observation following points below:
e The productivity of tubular solar still increases 80 % using mica sheet thermocol and cotton in the basin.
o Efficiency of tubular solar still with mica sheet and thermocol with cotton in the basin is 17 %.
e  The productivity of tubular solar still increases 40 % using mica sheet and jute in the basin.
o Efficiency of tubular solar still mica sheet and thermocol with jute in the basin is 11 %.
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