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 On a worldwide basis, freshwater is becoming increasingly limited, particularly in dry and 

distant regions. This presents a complex problem for regions such as islands, where the 

transportation of water that is suitable for drinking is expensive. In order to address this 

dilemma, the primary focus of the 21st century ought to be on boosting water purification 

through the use of renewable energy technology in the desalination industry. To be more 

specific, the incorporation of solar energy into the business has the potential to extend the 

lifespan of units, reduce expenses, and reduce the positive impact on the environment. The 

article contains a sufficient number of studies on a variety of passive and active stills, and 

it offers an understanding of the effectiveness of each form of still. Vacuum tube solar stills 

are more efficient than others. In addition to this, it investigates several approaches to 

cooling the glass cover and the elements that influence the productivity of solar stills, 

among which are environmental and design considerations. Resolving the problem of 

diminishing freshwater resources and integrating solar energy for water purification. 
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1. INTRODUCTION 

 

Freshwater scarcity is increasing worldwide, especially in 

dry areas like deserts and industrial regions. The issue is more 

complicated in remote zones and islands where transporting 

drinkable water is expensive. Only 1% of the Earth's available 

water is fresh, while 99% is salty or brackish. Removing salt 

from seawater requires additional energy. The challenge of the 

21st century is to improve water cleaning technologies to 

obtain fresh water and minimize environmental impact. 

Offering a long-term water supply Achieving water 

accessibility in underserved and arid regions. Supplying 

potable and agriculturally useful water [1]. The importance of 

assessing water quality to prevent disasters is discussed, 

focusing on the complexities of water hormonal disturbance 

and arsenic pollution in South Asia. Proper sampling, analysis, 

and purification are crucial for accurately evaluating and 

preventing water contamination. The significance of thorough 

evaluations and monitoring of various treatment methods for 

reusing produced water is emphasized [2]. 

Using renewable energy in the desalination industry can 

enhance its viability and reduce carbon emissions, especially 

when combined with solar power. This approach enables the 

application of desalination in remote water-scarce regions and 

extends the lifespan of units while decreasing costs through 

the use of corrosion-free materials [3]. The globe is grappling 

with a scarcity of water owing to industrialization, population 

growth, and water contamination; hence, it is imperative to 

investigate alternative decentralized systems like passive solar 

distillers that rely on renewable sources of energy to cater to 

the requirements of rural regions, even though their 

manufacture is somewhat constrained [4]. Clean drinking 

water may be distilled from dirty sources using solar energy, a 

sustainable and inexpensive power source that does not 

contribute to greenhouse gas emissions via the process of solar 

water distillation [5]. 

The mechanism of a solar still utilizes a black-painted basin 

filled with salt water that is heated by solar radiation, resulting 

in the evaporation and condensation of steam on a transparent 

glass cover, causing the flow of distilled water to a separate 

basin [6]. The scholars employed a mathematical model to 

analyze the thermal energy distribution in a solar still with an 

additional condenser, finding that the temperature of the core 

and the external section of the condenser follows a consistent 

pattern throughout the day, highlighting the importance of 

energy transfer techniques in solar stills for improved 

productivity and efficiency [7]. Researchers in Baghdad 

conducted an experiment using a solar distillation device and 

heater to purify water. The device produced clean water at 

different rates during the day and night. Distillation 

significantly reduced the levels of bacteria and pollutants. This 

method effectively decreased the bacterial content and 

eliminated E. coli. The study concluded that solar distillation 

is an effective way to purify water. The total amount of water 

produced per day was measured. The salt content in the water 

decreased after distillation. The solar distillation process also 

killed harmful bacteria [8]. 

The water productivity and cooling glass cover's efficiency 
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in a double-slope passive solar distillation were tested, with 

actual water productivity measured at 4.36 L and theoretical 

water productivity at 7.57 L, resulting in system efficiencies 

of 52.32% and 90.88%, respectively [9]. 

Limited freshwater resources necessitate exploring 

alternative sources in arid regions. Solar-powered saltwater 

desalination provides a cost-effective answer, particularly in 

sunny areas. Solar desalination, commonly utilized, condenses 

evaporated water in basins on cold glass cover surfaces, but its 

efficiency is typically low, around 1.5-3 l/m. The effectiveness 

of solar desalination systems is influenced by climatic, design, 

and operational factors. Research indicates that higher ambient 

temperatures can significantly enhance productivity [10]. The 

researchers studied solar distiller designs and how well they 

turn saltwater into drinking water. They looked at factors like 

thermodynamics, heat transfer, and mass transfer to see how 

they affect water productivity. They also considered the angle 

and intensity of solar radiation. Water quality was tested based 

on pH, TDS, total hardness, and electrical conductivity, and 

the results showed high-quality drinking water being produced 

[11]. Analysis of unit orientation, water basin depth, 

meteorological conditions, and flow continuity on solar 

distillation performance in an experimental solar still unit. The 

device performed best at Water puddled 3cm deep. Oriented 

south during continuous flow operation for at least 3 days in 

sunny weather. Research indicates that unit orientation and 

pool depth have the biggest influence on water production 

performance [12]. Active solar stills supplement distillation 

with mechanical and external energy sources, whereas passive 

stills employ natural processes. Water flowing over the glass 

cover of the PVT hybrid active solar still increases thermal 

efficiency and daily exergy production, making it suitable for 

varied climates [13].  While the conventional solar still 

achieves an optimum hourly efficiency of 62%, the upgraded 

model achieves an impressive 88%, resulting in a 240% 

increase in cumulative production [1]. Combining the glass 

cover cooling method with evaporation techniques increases 

the water production rate in most solar stills. This provides a 

sustainable supply of water and helps meet the water demands 

of neglected and arid places. Supplying potable and 

agriculturally useful water [14]. 

This study provides a comprehensive review of various 

types of passive and active solar stills, evaluating their 

respective efficiencies. Additionally, it examines different 

techniques for cooling the glass cover and investigates the 

factors that influence the productivity of these solar stills, 

encompassing both environmental and design considerations. 

Optimizing Renewable Energy Use in Practical Application of 

Water Cleaning Technologies and Integration of Sustainable 

Practices The study offers viable solar water production 

methods for locations with acute water shortages. 

 

 

2. CLASSIFICATION OF SOLAR STILL 

 

2.1 Passive solar distiller 

 

A passive solar distiller is a straightforward method for 

using solar energy to distill seawater, but it suffers from low 

thermal efficiency and a limited daily yield. Many studies have 

focused on improving the daily yield, thermal efficiency, and 

economic effectiveness, with a particular emphasis on 

enhancing evaporation and condensation processes. We 

review some types of passive distillers [15]. 

2.1.1 Solar distiller single-slope 

A single-slope solar still uses solar energy to purify dirty or 

salty water. The sloped shape collects condensed water 

efficiently. As the basin water warms up, it is a simple and 

affordable device. They studied the efficiency of a solar 

distillation single slope device and found that the theoretical 

and experimental values were similar. For 2 centimeters of 

water in the basin, the theoretical daily efficiency was 51.83%, 

and for 10 centimeters of water, it was 41.75%. The 

experimental values, on the other hand, were 41.49% and 

32.422% [16]. Researchers in Iraq examined how water depth 

impacts heat transfer coefficients as well as solar distiller 

production with a single slope. Decreasing water depth 

increases heat transfer coefficients, with a depth of 1 cm being 

considered the most efficient. Radiation and convection had 

lower heat transfer coefficients compared to evaporation as 

shown in Figure 1 [17, 18]. 

 

 
 

Figure 1. One-slope solar distiller [17] 

 

2.1.2 Double slope solar distiller 

The design includes a container for impure water and two 

sloping surfaces covered with transparent materials. Sunlight 

enters the still and heats the water in the basin. The daily 

passive solar distiller with double slope exergy ranges from 

0.021 to 0.525 kWh. 0.928%-5.363% exergy efficiency. 

Efficiency is affected by solar radiation, evaporation 

coefficient, water's temperature, and ambient temperature [19]. 

Study of energy and also the exergy efficacy of the double 

slope’s passive solar distiller for water desalination. Results 

showed energy efficiency ranged from 30.20% to 55.15%, and 

exergy efficiency ranged from 0.93% to 5.36%. Factors 

affecting efficiency include solar radiation, basin area, basin 

cover area, water production, and ambient temperature [20]. 

 

2.1.3 Pyramid solar still 

The new multi-sided square base pyramid design of the 

solar still, covered with glass on four sides, concentrates 

sunlight and increases the solar surface area by 65% and 

79.4%, respectively, while reducing heat loss and allowing 

natural heat recovery. generate 2.035 and 1.8 liters per square 

meter on bright and semi-cloudy fall days, and 11.93 and 12.39 

liters on two warm summer days [21]. 

 

2.1.4 Tubular solar distiller 

(TSS) is a clear polycarbonate cylinder; solar irradiance 

may penetrate from any direction, and it is regarded as a 

favored choice for obtaining pure water. It combines a TSS 

solar still with glass cover cooling. Changing the cooling flow 

rate and water depth allowed researchers to investigate ideal 

conditions for effectiveness and productivity. The best result 

was achieved with a lower water depth and a flow rate of 2 

liters per hour for cooling water. Figure 2 shows that the 
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proposed TSS with cap cooling raised yields as well as 

efficiency at 31.4% and 32.6%, respectively. comparison to 

the same still without cooling [22].  

 

 
 

Figure 2. Solar still with a tubular design [23] 

 

2.1.5 Hemispherical solar distiller 

Hemispherical solar distiller, circular foundation for solar 

basin Covered with clear, hemispherical plastic. Using trays 

made of copper, zinc, and iron that had been coated black 

improved heat transmission and sped up the pace at which salt 

water evaporated. Copper trays have shown in Figure 3 the 

highest gain in production compared to the conventional 

hemispherical solar still, while all three metals have 

contributed to the still's increased efficiency [23].  

 

 
 

Figure 3. A traditional hemispherical solar basin's 2D design 

[23] 

 

2.2 Active solar distiller 

 

Active solar distillers use supplementary condensers or 

collectors in order to augment water output. These components 

collaborate with solar energy to enhance the efficiency of the 

distillation process. The incorporation of condensers or 

collectors has been seen to enhance both the condensation rate 

and overall water output. This phenomenon proves to be 

particularly advantageous in regions characterized by less 

solar radiation, since the incorporation of supplementary 

concentrators or collectors may effectively counterbalance the 

deficiency of solar energy [24, 25]. We review some solar 

stills in active form. 

 

2.2.1 Solar still that incorporates FPC 

Increased distillate output from an active solar distiller in 

seaboard climates by connecting multiple (FPCs) in series 

increases yield by 41% with two FPCs and by 89% with three 

FPCs, with the efficiency being slightly higher with two FPCs 

due to the increased radiation area [26]. According to the 

experiment results, using a modified pyramid solar still in 

conjunction with FPC produced the highest efficiency. The 

effectiveness of the solar still in terms of output is very 

sensitive to climate factors, especially solar radiation levels. 

Rising intake water temperatures boosted solar still output 

because of higher convection and evaporation heat transfer 

coefficients [27]. A double basin solar system with a solar flat 

plate collector and a solar pond handles water scarcity and 

desalination. Price-effective Desalination: Solar desalination 

is a cost-effective alternative to energy-intensive processes, 

especially in sunny places [28]. 

 

2.2.2 Solar still with parabolic collectors 

A parabolic trough collector may raise water temperatures 

in a solar still, increasing its production. A parabolic trough 

collector complicates the solar still system and may need more 

maintenance and operation. Cost While the system is cost-

effective, integrating a parabolic trough collector with a solar 

panel may require upfront expenditure [29]. Increases in daily 

freshwater output in both winter and summer may be attributed 

to the use of saline water mediums in a modified solar distiller 

with a TPTC (Figure 4) [30, 31]. 

 

 
 

Figure 4. Solar still with TPTC [30] 

 

2.2.3 Solar distiller with solar pond 

Increased productivity from a solar distiller is possible when 

hot water is supplied from a solar pond (SP), which also acts 

as heat storage. When used in tandem with (SS), shallow and 

tiny solar ponds (SPs) may significantly increase production. 

When used together, a solar still (SS) and a multi-stage solar 

greenhouse pond (MSGSP) provide much higher yields than 

each component used alone. Complex systems may need more 

monitoring and maintenance [32]. Modified solar distillers 

generated 53.5% more distillate than traditional stills due to a 

solar pond and floating wicks, with a 55% gain in distillate 

during the night and a 52% gain during the day, attributed to 

the least thermal inertia provided by floating wicks and heat 

from the solar pond at night [33]. 

 

2.2.4 Still using a solar photovoltaic PV system 

Adding a PV/T collector to a solar still increases efficiency 

18.81%, and utilizes sunlight, making it sustainable. 

delivering clean water other ways yield more water than solar 

distillation. Reduced system design and installation hassles 

System size, materials, and site circumstances affect solar 

distillation system installation costs. basic design and solar 

energy source reduce maintenance [34]. When solar stills and 

103



 

PV/thermal solar collectors are combined, the result is a viable 

option for rural communities that lack access to clean water 

and consistent energy. Based on the available data, a PV/T 

collector coupled with an active solar still can generate 6-12 

kg/m² fresh water per day; a passive solar still can generate 

just 2-5 kg/m² pure water per day [35, 36]. 

 

2.2.5 Solar still integrated with heat pipes 

Researchers employed thermosyphon heat pipes and 

vacuum tubes for solar distillation. The investigation indicated 

that glass, aluminum, and steel coverings increased 

productivity. Glass coverings maximize productivity and 

efficiency. At its peak, the system generated 1.02 kg/m²h of 

desalinated water with 22.9% efficiency. The best basin water 

depth is 2 cm, matching the heat pipe condensation section 

length [37]. Solar distillation apparatus, furnished through 

reflectors and heat pipes, withstands very low temperatures, 

lasts a long time, doesn't cost much, and is easy to use. 

applicable in the climatic conditions of Baghdad produced 7.2 

liters of water, in contrast to the passive solar distillation 

device, which produced 4.8 liters. The efficiency of a solar 

distillation device furnished through thermal tubes increased 

by 50% compared to a passive solar distillation device. Water 

production declined in the summer because of the elevated 

glass cover temperature. Growth in the basin water has 

decreased the yield as it requires more heat. The outcomes of 

the study theory were substantiated through an experimental 

test to measure the TDS and the PH value. It was established 

that the solar distillation device with heat pipes is harmless to 

drink [38]. 

 

2.2.6 Solar distiller with ETC 

Desalination using solar thermal energy, and (ETC). 

Reduce heat loss. Optimizing solar radiation use Better 

thermal loading Enhance performance stability. The device 

kept the salt water at roughly 100 degrees Celsius for 4 hours, 

yielding 4.8 liters of potable water. System performance was 

measured in terms of exergy, with average values of 15.61 

percent, and energy efficiency, with average values of 50.67 

percent. The highest rate of flow for salt water was 0.0085 kg/s. 

Fresh water costs 0.01902 $/L, which is inexpensive compared 

to other solar-powered desalination systems as shown in Table 

1 [39]. solar-assisted ETC distiller, focus on Thermosiphon 

ETC solar desalination units that are suitable for remote areas. 

There's a need for efficient and self-sustaining systems to 

address water supply and demand. The study concluded that 

these units have better efficacy than other complexes and can 

address freshwater scarcity in solar-rich, remote areas. They're 

also easy to maintain and clean [40]. Linking evacuated tubes 

with a solar distiller increases water temperature and 

production. Heat exchangers and internal reflectors in the still 

pool accelerate heat transfer, resulting in higher water 

temperatures and production. The modified solar distiller 

achieved a maximum water production of 2865 mL and an 

annual water production of 517.5 liters, which is 153.6% 

higher than the conventional still. The modified distillate also 

showed higher thermal efficiency throughout the year, with the 

highest thermal efficiency of 34.1 in June 2020. The modified 

distillate was concluded to be more efficient than the 

conventional one [41]. As shown in Figure 5, to improve the 

thermo-economic performance of a pyramid solar still, we 

increased the evaporation and condensation processes. 

Ultrasonic foggers and evacuated tubes were combined to 

achieve the best vapor generation. This led to a 7.6% cost 

reduction per liter of water production compared to standard 

pyramid solar. The findings demonstrated the application, 

sustainability, and practicality of the suggested additives in 

solar desalination [42]. 

 

 
 

Figure 5. Pyramid solar still with ETC 

 

Table 1. Review of some various developments in solar stills 

and their effects on productivity 

 

No. References 

Type of 

Solar 

Still 

Development Remarks 

1 [28] 

Pyramid 

solar 

still 

Integration 

with FPC 

Integration of 

ETC 

2 [34] 
Solar 

still 

Solar still with 

solar pond 

An improved 

solar distiller 

produced 

53.5% more 

than a 

conventional 

still 

3 [35] 

Active 

solar 

still 

Solar still with 

[PV/T] system 

Increase 

efficiency 

18.81% 

4 [38] 
Solar 

still 

Solar still with 

themosphone 

heat pipe 

The system 

efficiency 

22.9% 

5 [40] 

Active 

solar 

still 

Integration of 

ETC 

Energy 

efficiency 

50.67% 

 

 

3. CLIMATIC PARAMETER 

 

The control of climate parameters is beyond the purview of 

human intervention, owing to the benevolence of nature. There 

are a myriad of climatic factors that exert influence over the 

operational efficacy of solar stills; the following items are 

mentioned below [43]: 

 

solar radiation intensity 

Speed of the wind 

Temperature of the ambient 

Dust and clouds 

Latitude and longitude of the place 
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3.1 Solar radiation intensity 

 

The solar radiation that is currently accessible is a major 

factor in the distillate yield produced with a solar distiller. 

discusses the correlation between the capacity of the distillate 

and the incident energy: PD=0.0036I2 + 0.0701I + 0.2475 The 

quantity of water produced daily (PD) is directly proportional 

to the amount of incoming solar energy (I). The regression 

coefficient of 0.76 is the only one that can accommodate solar 

flux exposures between 8 and 30 MJ/m2/day. The data 

presented indicated a distillate productivity ranging from 1.0 

to 6.0 L/m2/day [44]. found the device absorbed 0.31 kWh of 

heat energy and had a solar density of 534.40 watts per square 

meter. Sunlight intensity affected water production, with a 

maximum of 2.6 kg per hour. Water temperatures rose with 

sunlight, and thermal energy continued water production [45]. 

 

3.2 Speed of the wind 

 

The optimal wind velocity is important for effective heat 

transfer in solar stills, as shown in the Figure 6, as wind with 

high velocity can cause heat loss and a reduction in 

condensation. A transient computational fluid dynamics 

model was utilized to explore the efficiency of a solar distiller 

by analyzing design parameters and weather data. The action 

of various factors, such as water level, wind velocity, glass 

cover width, cover inclination angle, and surface coverage 

space, on productivity was studied. Findings revealed that 

increasing wind velocity by 1 to 6 meters per second improved 

efficiency by 14.4%. The ideal depth and distance for water 

surface to glass covering were determined to be 2 centimeters 

and 8 centimeters, respectively. The productivity of the 

distiller was significantly improved by modifying design 

standards, including reducing glass thickness and aligning the 

cover angle with latitude [46, 47]. 

 

 
 

Figure 6. Basin solar still output (a) hourly (b) accumulated 

at various wind speeds [46] 

 

3.3 Temperature of the ambient 

 

When the ambient temperature rises, distillation walls lose 

less heat, so the temperature of the distilled water rises, 

increasing production. Increased ambient temperature from 

36℃ to 40℃ led to a 7.4% increase in pyramid solar still 

production from 5400 to 5800 mL/m2.day [48]. 

 

3.4 Dust and clouds 

 

Dust on the glass cover reduces transmittance, reducing 

incoming solar energy. Dust reduces the incidence of light and 

damage, depending on several variables. Dust from 

sandstorms covers collectors and reflectors until the wind 

blows them away, affecting their effectiveness. Clouds reduce 

freshwater output compared to clear days without clouds [49].  

 

3.5 Latitude and longitude of the place 

 

The angle of the cover plates depends on where they are 

located. The inclination of the solar condenser's surface affects 

the effectiveness of distilled water. The appropriate angle 

should be selected to ensure smooth water collection and 

minimize loss. The latitude and location angles are what 

determine the best angle [50, 51]. A study examined ways to 

enhance solar distiller production by adjusting glass cover 

orientations. Six identical solar stills with varying cover 

inclinations were put side by side in the same weather 

circumstances at Ouargla city, Algeria (31.95° North, 5.32° 

East). The experiment examined angles of 10, 15, 20, 30, 35, 

and 45°. The optimal tilt was 30° in fall and winter, yielding 

3.517 and 3.633 kg/m2 [52]. 

 

 

4. DESIGN PARAMETER 

 

The level of production of solar stills can be altered by 

several design parameters. Here are some examples [53]: 

 

Material selection 

Depth of water 

The thickness of the glass cover 

Cap distance  

Insulation thickness and material 

 

4.1 Material selection  

 

The materials utilized in the solar still should be readily 

accessible and inexpensive in order to effectively increase the 

production of distilled output. In the initial investigation, the 

researcher observed that incorporating aluminum plates in 

solar distillation led to a rise in the production of distilled 

distillate compared to the conventional solar distiller, with an 

average increase of 45%; similarly, the utilization of 

galvanized iron sheets also enhanced the production of 

distillate with an average increase of 15%, implying that the 

effectiveness of solar distillers can be heightened by enlarging 

the active surface area using diverse plates [54]. 

 

4.2 Depth of water 

 

The efficiency of a solar water desalination device with one 

slope at various depths of 1, 4, 6, 8, and 10 cm was examined. 

It was observed that productivity increases with decreasing 
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depth and that the depth of the brine is a significant factor 

affecting productivity. Three types of solar desalination 

devices were tested, and the complex system connected to 

evacuated tubes yielded the best results due to superheating. 

Planar solar collectors generate less heat than evacuated tubes 

due to heat dissipation [55]. 

 

4.3 The thickness of the glass cover 

 

Glass is a better condensation surface material than 

plexiglass or polycarbonate [56]. The influence of various 

glass cover thicknesses on solar distiller performance in cold 

weather was investigated by researchers in Mehsana, India, 

using three identical solar stills with 4 mm, 8 mm, and 12 mm 

glass covers (Figure 7). The study determined that the glass 

cover thickness has a significant influence on solar distiller 

function in winter conditions, with a 4mm glass cover 

enhancing distilled water yield, evaporative heat transfer 

coefficient, water temperature, overall solar distillation 

productivity, and convective heat transfer coefficient [57, 58]. 

 

 
 

Figure 7. Solar still distillate yield is affected by glass cover 

thickness [57] 

 

4.4 Cap distance 

 

Distillate production was studied with changes in water 

depth and the gap from surface cover to the water's surface 

(WCD), which ranged from 9 to 23 cm. The findings indicated 

a decrease of up to 26% in distillate production when there 

were changes in the surface cover distance. The research 

findings indicate that employing multiple distillers 

simultaneously is recommended in order to maintain a 

consistent surface cover distance while investigating the 

impact of water depth. The researchers found a link between 

the depth of the water used for distillation and the product that 

was produced. The proposed model's theoretical predictions 

and real-world observations agreed very well [59]. 

 

4.5 Insulation thickness and material 

 

To enhance solar still productivity, it is crucial to minimize 

or eliminate heat transmission from the base and sides. This 

can be achieved by incorporating an appropriate thickness of 

insulating material, which ensures the retention of solar 

thermal energy absorbed during daylight hours. Researchers 

looked at how water depth and insulation affect how well solar 

distillers work. They found that a water depth of 3 cm 

increases thermal efficiency, while insulation increases 

distillate output by raising basin temperature and reducing heat 

transfer, which leads to higher water temperatures and more 

distillate production every day [60]. 

 

5. VARIOUS METHOD USED TO COOL GLASS 

COVER 

 

Cooling the glass cover improves condensation, reduces 

heat loss, prevents overheating, maintains performance over 

time, and is beneficial in high-temperature situations. The fact 

that solar desalination machines are 15.5% more efficient and 

20% more productive when the glass cover is cooled shows 

how important good design is for keeping efficiency. The 

difference in temperature between the salt water and the glass 

cover is linked to both of these numbers. Glass coverings may 

be cooled in a number of different ways [61]. 

 

5.1 Glass covers are cooled by the flow of air 

 

It has been found that increasing the water temperature by 

installing a water heater in the main reservoir of a solar distiller 

can increase efficiency by as much as 250 percent, while 

increasing the wind speed and utilizing an additional cooling 

fan can reduce the glass's surface temperature, which improves 

efficiency between 5.2% and 10.3%, respectively, for wind 

speeds of 7 and 9 meters per second [62]. Using a 

thermoelectric cooling channel with nanofluid copper oxide, 

the performance of a solar distiller was improved, resulting in 

higher yield, energy efficiency, and energy efficiency 

compared to conventional solar stills. The modified solar 

distiller's productivity was raised by 41.8% in comparison to 

conventional solar distillation facilities thanks to the 

utilization of a cooling air flow rate of 180 litter per minute 

[63]. 

 

5.2 Water and air flow to cool glass covers 

 

Researchers enhanced the condensation rate and highlighted 

the significance of uniform water distribution for effective 

condensation by evenly distributing water on a glass cover and 

studying the impact of airflow on cotton gauze cooling, thus 

promoting increased productivity and the combination of 

cotton gauze cooling and airflow [64]. 
 

5.3 Condensers are used to cool glass covers 

 

To make solar distillers better, suggestions are to flow water 

on the glass to cool it and use a condenser to cool the glass. 

Adding condensers to solar distillers has improved 

productivity. The glass slope matches the latitude for better 

results and allows for more condensation [65].  

For experimental work, MSS was linked with fins, 

evacuated tube, and condenser to increase distillate production 

by 73.45% above CSS. MSS's zig-zag condenser keeps inner 

glass cover cooler than CSS. This reduces vapor pressure 

inside the still basin and enhances its volumetric heat capacity. 

At night, it condenses the vapor within. following equation 

was used for daily solar efficiency [66]. 𝑛𝐷 =
∑ 𝑚𝐷 ×ℎ𝑙𝑔

∑ 𝐴𝑔 ×𝐼𝑡
 and 

exergy efficiency (𝝶 exergy) following equation used 𝜂 =
Exout

Exinp
 here 𝐸𝑥𝑜𝑢𝑡 = 𝐸𝑥𝑒,𝑏𝑤−𝑖𝑔 and Exinp = Exsun = 𝐴𝑏𝑤 ×

𝐼𝑡 × 1 −
4

3 
× (

𝑇𝑎 +273.15

𝑇𝑆
) +

1

3
(

𝑇𝑎 +273.15

𝑇𝑠
) 4. 

 

5.4 Water flowing over glass covers to cool them down 
 

The utilization of square, hollow fins and a single-slope 

solar distillation device yielded a remarkable 40% boost in 

productivity, achieved by attaching the fins to the absorption 
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plate. Moreover, the introduction of glass cooling, performed 

either through continuous water spraying or pulse cooling, 

further enhanced productivity, with the optimal timing 

determined to be (30 seconds/10 minutes), resulting in a 

significant improvement ranging from 13.3% to 36.7% [67]. 

An evaporative cooler is used to cool the solar distiller's glass 

cover. An experimental study resulted in a 7.3% increase in 

efficiency, a 17.69 degrees lower cooling water temperature 

compared to ambient conditions, and a 3.32 times increase in 

distillate production, demonstrating the effectiveness of this 

method in enhancing overall performance (Figure 8) [68]. The 

experimental investigation explored the effects of shadows 

and sunglass evaporative cooling methods on coating as 

shown in Figure 9, revealing a 16.4% increase in fresh water 

productivity and a 3.8% boost in total efficiency when 

applying the half-shading technique with glass cover cooling. 

However, exceeding 50% shading and cooling on the glass 

cover resulted in reduced performance of the solar distiller, 

with the maximum freshwater yield achieved at 2114 ml/day 

when only half of the cover glass was exposed to these 

techniques [69]. 

 

 

 
 

Figure 8. Comparison between the production of distillate in 

a solar still, with and without the utilization of a glass cover 

to facilitate cooling [69] 

 

 
 

Figure 9. The glass cover provides shading and cooling to 

different proportions of the surface area, including 1/4th, 

1/2nd, 3/4th, and the full area [69] 

 

 

6. CONCLUSION 

 

The review encompassed the categorization of solar stills, 

the assessment of production characteristics, and the 

examination of glass cover cooling techniques. Examine the 

efficacy of various solar still designs or explore the influence 

of alterations on production. This article draws the following 

conclusions: 

• Modified solar stills are more productive than 

conventional ones. 

• Active solar stills that are coupled to vacuum tubes are 

often regarded as one of the most effective forms. 

• The glass cover may be cooled in a number of different 

ways, including using air, water, a condenser, or a 

combination of air and water. Condensation on the glass 

cover may be increased with the use of water cooling, 

which in turn boosts efficiency. 

• The intensity of solar radiation, wind speed, ambient air 

temperature, and dust adhered to the glass cover are the 

most significant environmental parameters affecting the 

productivity of the solar still. The glass cover must have 

an inclination angle equivalent to the local latitude. 

• Numerous significant design factors, such as the metal 

choice, the depth of the water in the basin, the thickness 

of the glass cover, the distance between the water surface 

and the glass cover, and the type and thickness of 

insulating material, all have an impact on a solar still's 

productivity. 
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NOMENCLATURE 

SS solar-still 

TSS tubular-solar-still 

FPC flat-plate-collector 

PTC parabolic-trough-collector 

SP solar-pond 

PV photovoltaic 

ETC evacuated-tube-collector 

TDS total-dissolved-solids 

MSS modified. solar. still 
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