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ABSTRACT 
An experimental setup is built in order to evaluate the distillate yield for a compound parabolic 
Concentrator-Concentric Tubular Solar Still (CP-CTSS). A CPC with a ‘V’ groove at the bottom 
of the reflector to reduce the gap losses is designed with half acceptance angle of 23.5°.  A 2 m 
long transparent concentric tube and rectangular absorber trough in the same length has been 
fabricated.  The rectangular absorber basin placed inside the tubular arrangement and filled with 
saline water for appropriate height. The entire experimental device is operated with cold water 
flow over the inner tubular covers (10 ml/min). The heat extracted water from the outlet is linked 
with single slope solar still. The solar radiation on the solar still is also discussed here.  
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INTRODUCTION 

A new heat and mass transfer tubular solar still 
have been studied by Shafiul Islam and Teruyaki 
Fukuhara.1 The authors found that the heat and 
mass transfer coefficients can be expressed as 
functions of the temperature difference between 
the saline water and the cover. Amimul Ahsan et 
al.,2 experimentally studied the evaporation, 
condensation and production of a tubular solar 
still. They found that the relative humid of the 
humid air was definitely not saturated and the 
hourly evaporation, condensation and production 
fluxes were proportional to the humid air 
temperature and relative humidity. A quasi 
steady heat and mass transfer tubular solar still 
taking an account of humid air properties inside 
the still was analyzed by Shafiul Islam and 
Teruyaki Fukuhar.3 A novel idea proposed in this 
work is the CPC’s absorber being converted to a 
saline water basin with tubular top cover 
arrangement. The advantage of a CPC is 
attaining higher temperature, which is utilized in 
this type of still for achieving higher rate of 
evaporation. The specially designed Compound 
Parabolic Concentrator-Concentric Tubular Solar 
Still (CPC-CTSS) required only 5 minutes to 
warm up, as opposed to a typical warm-up period  

of an hour or more for basin type stills with no 
reflectors. For some of the experiments, the inner 
cover of the tube was cooled by flowing cold 
water over the inner cover. The extracted waste 
heat water was coupled with single slope solar 
still.4-6 So we can get the productivity from the 
tubular solar and single slope solar still. The rate 
of flow of cooling water was fixed at a constant 
level throughout the experiment.  

MATERIAL AND METHODS 
A 2m concentric tubular solar still was designed 
and fabricated (Fig. 1 and Fig. 2). The 
specification of concentric tubular solar still is 
shown in Table 1. The inner and outer tubes are 
positioned with a 5 mm gap for the flowing air to 
cool the outer surface of the inner tube. A 
rectangular basin of dimension 2 ×0.03 ×0.025 m 
was designed and coated with black paint using a 
spray technique. Single slope solar still of area 
0.50 m x 0.50 m is designed. The still is filled 
with the saline water to an optimum height. The 
bottom of the still is insulated using saw dust. 
From the economic point of view, the solar still 
with saw dust insulating material has less cost of 
fabrication. Consequently, the cost for fresh 
water production is less. In the view of eco-
friendly   material,   saw  dust  would  be  a  good  
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alternative for glass wool. The single slope solar  
still is coupled with a non-tracking CPC through 
the connector. The entire experimental device 
was operated with cold water flow over the inner 
tubular covers (10 ml/min). The heat extracted 
water from the outlet is linked with single slope 
solar still. The following parameters were 

measured every ten minutes. Water temperature 
(Tw), interior humid air temperature (Ta), ambient 
temperature (Tamb), inner tube (Tit), outer tube 
(Tot), total diffuse and direct solar radiation (I), 
and distillate yield. The beam and diffuse 
radiations were measured by a precision 
Pyranometer and Pyrheliometer. 

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 :  Pictorial view of experimental arrangement 

Table 1 : Design parameters of the concentric tube 

Parameters Values 
Length 2 m 
Outer diameter 0.05 m 
Inner diameter 0.045 m 
Thickness of the tube 2.5 mm 
Gap between the two glass layers 5 mm 
Weight 7 kg 
Material Borosilicate  
Length 2 m 
Outer diameter 0.05 m 

RESULTS  AND  DISCUSSION 
In this study, a single slope solar still coupled 
with compound parabolic Concentrator-
Concentric Tubular Solar Still (CPC-CTSS) is 
employed. The experiment is conducted in the 
month of May 2011. The solar radiation intensity 
is recorded by a precision pyranometer. The 
daily production is obtained as a summation of 
day and night production. An average yield of 
5000 ml/day for CPC-TSS and 1500 ml/0.25m2/ 
day for single slope solar still is obtained. A total 
yield of 6500ml/day is achieved in the experi-
ment. Basically compound parabolic concentra- 

tor produces high temperature due to their 
concentration ratio. The concentric tubular is 
placed over the focal point of the CPC for 
desalting. It is observed that the saline water 
boils between 11:00-14:00 hrs. This is due to the 
high temperature spread over the tubular 
arrangement. To avoid this phenomenon, the 
present design passes the cold water through the 
concentric tube.  Also, the extraction of heat is 
directly coupled with single slope solar still. It is 
observed that immediate condensation occurs 
within 5 minutes in the single slope solar still. 
The results of the heat extraction are shown in 
Fig. 3. 
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Fig. 2 : Closer view of compound parabolic concentrator-concentric tubualr solar still 

 
Fig. 3 : Time variation of extracted heat from CPC-CTSS 

CONCLUSION 
A small working of compound parabolic 
concentrator- tubular solar still coupled with 
single slope solar still is designed and 
implemented. The variation of the production 
rate for typical 15 days shows an average yield of 
5000 ml/day for the CPC-CTSS and 1500 
ml/0.25m2/day for the single slope solar still. A 
Total yield of 6500ml/day is observed in this 
experiment. 
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