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Abstract 

 

Solar still is simple device to convert available saline water into drinkable water. In country like India, single slope solar still is 

used. Their usages are prohibited by their cost. This required study on  the  modeling  and transport  parameters  determination  

of  basin  solar  still  for  an  efficient design.  Hence  a  three-dimensional,  two-phase  model  was  developed  for  evaporation  

and condensation processes in solar still by using computational fluid dynamics (CFD) method to simulate the model. The  

simulation  results  were  compared  with  the  available  experimental data(Research Paper)  of  basin  solar  still.  The amount 

of fresh water productivity and water temperature were in good agreement with experimental data. The objective of the study 

was to determine a best combination of different parameter for good convective and evaporative heat transfer coefficients. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

The solar still is a simple and sustainable water production method that has been in operation for many years. Its main limitation, 

however, is the relatively low productivity compared to other desalination methods. This challenge has been the focus of 

intensive research with the objective of developing modified solar stills with higher productivities. A major concern while 

increasing productivity is nonetheless to maintain economic feasibility and simplicity in construction, maintenance and 

operation. Modified solar stills, which may include separate condensers, heat collectors, reflectors, sun-tracking devices and 

others often require extra space, are more complex and hence the increased productivity may not compensate for the additional 

entailed costs. On the other hand, a new simple modification has been introduced to the conventional solar still and has proven to 

significantly increase its productivity with minimal cost increases. Hence application of solar stills for distillation of sea or salty 

water for the production of fresh water is economical with respect to the energy requirements,but the distillate rate is low. 

Increasing solar still efficiency is an essential task for the purpose of higher fresh water production rate, setting an optimum 

system and lowering capital cost. Those can be achieved by having a proper mathematical model of solar stills for investing 

different parameters. Attempts have been made to model solar stills modeling by means of computational fluid dynamics (CFD). 

Here 3-dimensional two phase model was developed for one-stage basin solar still using CFD technique. Heat transfer co-

efficient ‘h’, was determined. Modeling results were compared with the available experiment data. They were in good 

agreement. Modeling results are applicable in design of optimum equipment. 

 
Fig. 1: Single Slope Solar Still 
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II. LITERATURE REVIEW ON BASIN TYPE SINGLE SLOPE SOLAR STILL 

 Modeling and determination of heat transfer coefficient in a basin solar still using CFD, Narjes Setoodeh, Rahbar 

Rahimi ⁎, Abolhasan Ameri ,Desalination 268 (2011) 103-110 ,Oct 2010. 

In this paper researcher analysis that the use of solar energy in desalination saline water to produce potable water due to increase 

of fossil fuel cost and environmental consideration has become wide spread , their usages are prohibited by their cost.This 

required study on the modeling and transport parameters determination of basin solar still for an efficient design. 

Hence a three dimensional , two phase model was developed evaporation and condensation processes in solar still by using 

computational fluid dynamics (CFD) method to simulate the model.The simulation results were compared with the available 

experimental data of basin solar still.The amount of fresh water productivity and water temperature were in good agreement with 

experimental data failure has occurred by ductile fracture due to overload. 

 The effect of cover geometry on the productivity of a modified solar still desalination unit, Lilian Malaeba,*, George M. 

Ayoubb, Mahmoud Al-Hindic , The international Conference on Technologies and Materials for Renewable Energy , 

Environment and Sustainability , TMREES14, Energy Procedia 50 (2014) 406 – 413. 

The paper consist the detail of Desalination methods based on renewable energy offer a promising solution to both water 

shortage and environmental degradation problems that continue to grow globally. The solar still is one such method that uses a 

sustainable energy source to produce potable water albeit at a relatively low productivity rate. A new modification has been 

introduced to the conventional solar still to enhance its productivity. The modification consists of a light weight, black finished, 

slowly-rotating drum, which leads to a sustainable, cost-effective, and low-tech amendment that preserves the key features of the 

still while considerably increasing its yield compared to a control still that does not include the drum. In this paper, three 

different cover geometries of the modified still are studied and the effect of cover design on the performance of the still in terms 

of measured temperatures and productivity is considered. The three cover designs are as follows: double-sloped or triangular, 

single-sloped and curved cover. 

 An experimenta study of solar still:Application in the sea water desalination of Fouka, Hanane.Aburideh, Adel.Deliou, 

Brahim.Abbad, Fatma Alaoui, Djilali.Tassalit and Zahia.Tigrine* , ISWEE’11, Procedia Engineering 33 (2012) 475 – 

484. 

In this paper researcher to study about those areas where The recourse to the desalination by distillation using solar energy 

represents an appreciable element of the water resource and constitutes a realizable, simple, profitable, operational solution 

technically. The present study, which is essentially experimental, is interested in the effect of the internal parameters on a double 

slope plane solar still. In this work, the solar still was conceived and realized by our team of research. The experiments were 

carried out at different conditions. The variation of the different operating parameters of the solar still has been studied. It is 

found that the distillate production rate increases when the difference between the temperature of water and glass decreases. 

Distillated water was also, influenced by the presence of wind and the climatic changes which decrease the amount of diffuse 

solar energy received by the brackish water. The average yield of distilled water was 4 L/m2 /day. 

 Modeling an active solar still for sea water desalination process optimization, Osman Ali Hamadou, Khamlichi Abdellatif 

Shu,Desalination 354(2014),September 2014. 

In this paper researcher main objective is to design the active solar still that can provide enhanced distillate productivity, as 

saline water is circulated and put in contact with an additional heat source which supplies extra heat to the system. In this work, a 

single slope solar still having a transparent glass cover is considered to be heated at its bottom by a circulating heat transfer fluid. 

The rate of this flow and the temperature at the inlet of the still are assumed to be controlled such that they are adjusted to the 

desired values. A modeling based on relevant correlations giving the heat transfer coefficients and the vaporization heat flux as 

function of Rayleigh number was derived. This takes the form of a set of highly coupled nonlinear ordinary differential equations 

in terms of time-dependent temperatures of the still components.  

The obtained model enabled to take into account the effects of heat transfer fluid rate, inlet temperature, sea water rate, basin 

depth, ambient temperature, wind speed and relative humidity of ambient air. Extensive parametric studies were performed and 

optimization of the rate and yield of distilled water was discussed 

 Modelling radiative heat transfer inside a basin type solar still, A. Madhlopa, Applied Thermal Engineering 73 (2014) 

705-709,July 2014. 

In this paper researcher investigated Radiative heat transfer inside a basin type solar still using two models with (model 1) and 

without (model 2) taking into account optical view factors. The coefficient of radiative heat ex-change (hr,w-gc) between the water 

and cover surfaces of a practical solar still was computed using the two models. Simulation results show that model 1 yields 

lower values of hr,w-gc and the root mean square error than model 2. It is therefore concluded that the accuracy of modelling the 

performance of a basin-type solar still can be improved by incorporating view factors. 
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III. CONCLUSION 

As per review of research papers, we can see that during the process accumulated water amount on downcomer were compared 

with the water quantity produced in experimental setup.They were in good agreement. By using new heat transfer coefficients 

evaluated for experimental data in CFD simulations, the rate of fresh water production did not change significantly, but it 

influenced on water temperature results and reduced its error in comparison with previous simulation results. Predicted results by 

CFD show that computational fluid dynamics is a powerful tool for design, parameter analysis and difficulties removal in solar 

still construction. 
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