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 Even though water covers the surface of the Earth in three quarters, many 

nations face shortages of drinkable water due to rapid global population and 

industrial growth. Solar power emerges as an efficient solution, particularly 

in hot climates with water and energy scarcity. This research focuses on a 

practical solar solution known as a solar still, a basic apparatus designed to 

convert available salty water into potable water. In this study, a single-slope 

solar still using acrylic material is experimentally analysed, predicting daily 

distillate production under varying climatic conditions. Using heat and solar 

radiation, solar distillation offers a simple, affordable, and small-scale 

approach to clean water production. The solar still, utilizing acrylic sheets as 

a basin material, minimizes heat losses and enhances water evaporation 

rates, making it a promising technology for addressing water scarcity issues. 

The experimental analysis results revealed a distillate output of 420 ml per 

0.49 m² per day. 
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1. INTRODUCTION  

Water is essential for the survival of all living organisms on our planet, encompassing humans, 

plants, and animals. It is widely distributed, constituting three-quarters of Earth's surface. The predominant 

portion, around 98%, is saline water found in oceans. By contrast, the other two percent provides fresh water 

for lakes, rivers, ice, and groundwater, meeting the many requirements of both people and animals. 

Nonetheless, only a restricted portion of this freshwater is readily available to humans. The natural processes, 

specifically the hydrological cycle, are crucial in supplying fresh water. Manokar [1] thoroughly investigated 

the factors influencing evaporation and condensation rates in passive solar systems. He suggested using low-

thermal conductivity materials for basins and incorporating thermal storage materials to improve efficiency. 

These substances work to stop the atmosphere from losing too much heat. In the solar still system, the basin 

liner and salt water absorb sun radiation that passes through a transparent cover. The basin liner, which is 

distinguished by a comparatively high solar radiation absorptance, plays a crucial role as an absorber, as 

emphasized by Cooper and Read [2]. In practical applications, Duffie commonly utilizes plastic or metal 

sheets for basin liners [3]. Vijayasarthy et al. [4] proposed a solar distillation design incorporating a basin. It 

was creatively changed by replacing it with a small tank that had a lid and a way to release the steam that had 

evaporated. Different plastics and metal sheets, such as copper, aluminium, and steel [5], [6], each with its own 

cost and thermal conductivity characteristics. High heat conductivities are exhibited by copper and aluminium 
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(k = 200 Wm-1K-1 for aluminium and 390 Wm-1K-1 for copper),but they are more expensive compared to 

galvanized steel, which has a lower thermal conductivity (k = 48 Wm-1K-1). 

Experimental studies by Korada et. al. [7] determined an optimum fin spacing of 10cm for radiative 

heat transfer, a parameter crucial for solar engineering. The paper looks at ways to improve the efficiency of 

a desalination unit and a simple design for one that is connected to a photovoltaic thermal system. 

Furthermore, Tanaka [8] investigated how various inclination angles affected a basin-type solar still's 

performance and discovered that the ideal angle for the glass cover was roughly 30 degrees. Because acrylic 

has low heat conductivity, it was selected as the raw material for the solar still in this experiment. Aluminium 

fins were incorporated as a storage material to enhance condensation. Experimental studies by Vivek et al. 

[9] involves the construction of a solar still in a pyramid configuration, incorporating heat pipes within 

evacuated tubes. Aswathi and Rajesh [10] use compound parabolic concentrators (CPC) to increase the solar 

energy collection area, and coating the inside surface of the basin increases the absorption of solar radiation, 

with the addition of black stones inside the basin. Parvathy et al. [11] introduced a simplified and convenient 

method for regulating the integration of solar power into the grid, incorporating MPPT algorithm. 
The primary goals of this work are to build an experimental setup for a single-slope solar still, use 

solar radiation to turn salty water into distilled water, monitor temperature variations in various components 

using thermocouples and a digital temperature indicator, and assess the solar still's efficiency, calculating the 

total water distillation per day, and evaluating the quality of the distilled water. 

 

 

2. CONVENTIONAL METHOD  

The traditional approach to assessing a single slope solar still is setting up a controlled experiment to 

gauge its output and efficiency [12]. A transparent glass or plastic sheet tilted at the ideal angle for 

condensation covers the heat-absorbing material basin, which is usually painted black to optimise solar 

energy absorption [13]-[19]. This is the still's configuration. The system is designed with insulation to reduce 

heat loss and carefully positioned temperature sensors to record the temperature of the water at different 

depths, the temperature of the glass cover, and the surrounding air. The intensity of the incident sun radiation 

on the still is measured using a pyranometer. Temperature and sun radiation data are collected at regular 

intervals throughout the day, and the amount of distilled water is monitored on a periodic basis using a 

collecting jar [20]-[25]. To learn more about the performance dynamics of the still, experiments are carried 

out in a variety of environments and water depths.  

In comparison to more sophisticated suggested methods, the conventional approach has several 

drawbacks even though it offers a fundamental framework for assessing single slope solar stills [22]. The 

traditional method frequently lacks in-depth examination of heat transfer mechanisms and the impact of 

changing environmental conditions at a more granular level, instead concentrating mostly on simple 

measurements and efficiency computations [23]-[25]. Usually, it does not include cutting-edge materials or 

creative design changes that could improve performance [25]. Furthermore, combining solar stills with other 

renewable energy sources or hybrid designs that can function in low sun radiation environments may not be 

as feasible using the traditional approach. These sophisticated analyses and integrations are frequently 

included in proposed methodologies, providing a more thorough understanding and optimisation of solar still 

performance, increasing production and efficiency under a range of environmental circumstances. 

 

 

3. PROPOSED METHODOLOGY 
A single-basin solar still consists of a basin with a fin-equipped black-painted aluminium plate. A 

translucent glass cover ensures a hermetic seal around the solar still. Solar intensity, wind speed, ambient 

temperature, water-to-glass temperature differential, water's free surface area, absorber plate area, and inlet 

water temperature are some of the variables that affect how effective a solar still is. This simple water 

distillation process captures solar heat. The container is filled with contaminated water, and sunlight causes 

the water to evaporate, helped along by clear plastic or glass. The clean water vapour that results condenses 

on the upper surface and falls to the side, where it is gathered and removed. Figures 1 and 2 illustrates a 

schematic diagram and block diagram of a basic solar still, showcasing an insulated, black-painted aluminum 

pan containing shallow, impure water. A sloping glass cover, supported by a suitable frame, securely seals 

the pan to minimize vapour leakage. 

 

3.1.  Modeling of solar still 

A CATIA model was created for the efficient basin area, measuring 0.65 meters by 0.75 meters, 

with a thickness of 4 mm. The lower vertical side of the still was set at a height of 0.30 meters, while the 

higher vertical side was elevated to 0.71 meters. The condensing cover was positioned at a 30-degree angle, 

and its thickness was maintained at 4 mm. Figure 3 depicts the imported CATIA model within the ANSYS 
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workbench. Solar still losses can be categorized into three main types. Firstly, water leakage occurs over time 

due to the junctions of walls and the edges of the bottom surface, sometimes leading to significant leaks. This 

issue can be addressed by applying leak-proof materials to vulnerable areas. Secondly, vapour losses 

represent a major challenge observed consistently throughout the experimentation process. The primary 

cause of this loss is the presence of inlet and outlet holes, providing avenues for vapour to escape. Lastly, 

insufficient vaporization is noted during the morning and evening, where there is an inadequate accumulation 

of water drops to flow over the glass. This results in wastage of insufficient water drops. 

 

 

 
 

Figure 1. Solar still schematic diagram 

 

 

 
 

Figure 2. Block diagram of Solar still 

 

 

 
 

Figure 3. CATIA model of solar still 




