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a b s t r a c t
The main aim of the present study is to enhance the output of the solar distiller using hot air pro-
duced from the solar air heater (SAH). In this manuscript, two solar stills [conventional solar still 
(CSS) and CSS-SAH] were fabricated and researched. The performance of the CSS-SAH was exper-
imentally examined at three different water depths (Wd) and compared with the CSS. The SAH act 
as a water heating element, the heat extracted from the SAH was sent to the basin water of the CSS. 
The experimental results showed that the maximum daily yield of 4.7 kg/m2 was achieved for the 
CSS-SAH at a minimum Wd. The CSS-SAH has produced 0.34 to 1.8 kg higher yield than the CSS. 
The study also has shown that CSS-SAH produced 38.3% higher yield than the CSS. The payback 
period of the CSS, CSS-SAH at 1.5 cm Wd, CSS-SAH at 3 cm Wd, and CSS-SAH at 4.5 cm Wd is 46, 
40, 47, and 58 ds, respectively.
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1. Introduction

The demand for drinking water is increasing day by 
day. Clean water is essential for social and economic devel-
opment. Most of the world’s population will not be able to 
secure safe drinking water, in the coming years, because 
the possibility of obtaining clean water quality that meets 
the standard limits of safe water is extremely limited, espe-
cially in the African region. On the other hand, we have 
that 10,000 tons of oil annually produces 1,000 tons of fresh 
water per day using desalination techniques. Using oil leads 
to a deterioration of the climate and the environment [1–3]. 
Therefore, it became necessary to use new energy sources 
such as renewable energy (solar energy). The quality of salt-
water can be easily improved by solar water desalination 
technology [4–6]. Conventional solar distillation is a simple 

device used to clean saltwater using solar energy and con-
vert it into fresh water through evaporation and condensa-
tion processes. The maximum yield of conventional solar 
still (CSS) is around 2–5 L/m2·d [7–9]. This low productivity 
does not cover the growing demand for clean water. One of 
the methods proposed to enhance the productivity of fresh-
water is by heating the absorbent or cooling the condenser 
of the distillation device. In this section, some research used 
reasonable techniques and contributed to improving the 
productivity of SS.

Mahian et al. [10] studied the SS integrated with a flat 
plate collector (FPC) using SiO2 and CuO water-based nano-
fluids. Nanofluids were get heated in the FPC and sent to 
SS. They developed a mathematical model and it was val-
idated with experimental results. It was found that CuO 
water-based nanofluid liquids have a higher evaporation 
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rate than SiO2 water-based nanofluids. Joy et al. [11] pub-
lished the use of hot air to augment the output of a SS. It was 
reported that the output without and with the air blower 
was about 2.5 and 7 kg/m2·d. They also concluded that the 
efficiency was 32% and 65% without and with the use of 
the blower. Xiong et al. [12] published the multi-stage SS 
with vacuum tube heat pipe to enhance the system’s pro-
ductivity. Heat pipes absorb solar intensity and heat the 
water of basins by the vacuum tube collectors. The exper-
imental results showed that the output of the multi-stage 
SS with the vacuum tube was about 9.61 kg/m2·d. Chen et 
al. [13] experimentally studied a multi-stage SS made of 
stainless-steel trays. The other trays stacked in the distilla-
tion apparatus were heated by the latent heat emitted from 
the lower trough. They concluded that the productivity of 
this system was 8.1 kg/m2·d. Estahbanati et al. [14] stud-
ied a four-stage SS made of aluminum trays with a heat 
exchanger made of copper. The heat is transferred from the 
heat exchanger to the lower basin of the SS with oil as a heat 
transfer fluid, and then the latent heat in the tray above is 
released. They concluded that, over a full day, the system 
yield is 23.8 kg of drinking water. Shatat and Mahkamov 
[15] used a vacuum-integrated solar collector in a multi-
stage SS. They concluded that the system’s productivity 
was about 10 L of drinking water per day. Panchal et al. [16] 
studied SS output using evacuated tubular array collectors 
in CSS. They concluded that the system yield is 5 kg/d·m2. 
Panchal [17] investigated the effect of evacuated tubular 
collectors in a double-effect SS system. Evacuated collectors 
were integrated with the lower basin of the SS. The produc-
tivity of freshwater in the solar distillation system reached 
20 kg/m2·d. Bhargva and Yadav [18] studied the perfor-
mance of SS with a heat exchanger circuit made of a copper 
tube using engine oil as heat fluid. They investigated the 
modified still at dissimilar water depths of 4, 5, and 6 cm 
and compared it with a conventional still. It was reported 
that the output and efficiency were improved when using 
the heat exchanger at a depth of 4 cm brine, which was 
138.9% and 2.1%, respectively, compared to CSS. Shafii et 
al. [19] reported the SS integrated with evacuated tube col-
lector (ETC) and it was noted that this system had produced 
a 21.6% higher yield than CSS. Badran and Al-Tahaineh 
[20]. studied the performance of SS by integrating an FPC 
and inner reflectors (mirrors). They investigated the mod-
ified still at different saltwater depths and reported that 
the yield of the SS was improved by 36%. Arunkumar et al. 
[21] studied hemispherical SS containing copper balls filled 
with Phase Change Material (PCM), integrating with a par-
abolic concentrator. The experimental results showed that 
daily output was increased by 26% when balls filled with 
PCM and parabolic concentrators were used. Singh [22] 
compared the payback time and cycle conversion efficiency 
of ETC-integrated single slope SS with PVT and parabolic 
concentrator – integrated SS. He found that the ETC inte-
grated SS to be the best compared to the others. Singh and 
Al-Helal [23] repeated the above-mentioned experiments by 
replacing the CSS with a double slope SS. Singh et al. [24] 
studied the impact of several evacuated tubular collectors 
on the performance of CSS when at 3 cm water depth. They 
have observed that when using 10 ETC operating on a ther-
mosyphon, the maximum output is 3.8 kg/m2. Kabeel and 

Abdelgaied [25] compared a parabolic trough concentrator 
incorporated SS and a CSS. The output showed an increase in 
freshwater yields of 140.4% for the modified system. Eltawil 
and Omara [26] developed a basin still integrated with 
FPC, solar air heater (SAH), external condenser, and water 
spraying unit working by PV panels. They noticed that the 
productivity value of traditional distillation reached a max-
imum of 4 kg/m2, while the productivity of the developed 
SS was improved by 148% as compared to the productivity 
of traditional distillation. Kabeel et al. [27] researched a SS 
with hot air injection (air is heated using a SAH) in basin 
water and PCM was used to enhance the productivity of 
SS. It was noticed that the freshwater productivity value of 
traditional distillation reached 4.5 L/m2, while productivity 
reached 9.36 L/m2 using modifications (hot air injection and 
PCM). A copper tube-type heat exchanger is installed at the 
bottom of the CSS basin in this experimental investigation, 
and the air is used as the working fluid in the tube. Studies 
were conducted on CSS-SAH operating on forced convec-
tion at different water depths (1.5, 3, and 4.5 cm). Noval 
portable SS with a hot air injection system was studied by 
Fallahzadeh et al. [28] and they have reported that hot air 
injection to the basin water significantly improves the yield.

Hybrid solar still using the solar air-conditioning system 
was reported by Shukla et al. [29–31]. From the literature, 
it is known that only a few researchers reported CSS with 
the SAH. In this work, a copper tube-type heat exchanger is 
installed at the bottom of the CSS basin, and the air was used 
as the working fluid in the tube. Studies were conducted on 
the CSS-SAH operating on forced convection at different 
water depths (1.5, 3, and 4.5 cm). In April 2021, all experi-
ments were conducted in Vel Tech Multi Tech Dr. Rangarajan 
Dr. Sakunthala Engineering College, Avadi, Chennai, Tamil 
Nadu, India, under the same meteorological conditions.

2. Experimental set-up

In this work, the solar still was made of a wooden box 
with dimensions 50 cm × 50 cm. A copper tube was placed 
on the still basin, in that hot air is passed using SAH. The 
experimental device consists of a solar still, SAH, a fan, 
and a solar panel (Fig. 1). The SAH was made of a wooden 
box with dimensions (35 cm × 25.5 cm × 8 cm) insulated on 
all sides with polystyrene covered by aluminum. Inside, a 
metal plate painted black was inserted into the bottom of 
the collector. A copper tube with a thickness of 14 mm was 
painted in black for the passage of the heated air. SAH was 
covered with transparent 3 mm thick, making the collector 
incline from the horizon at an angle of 10° (which corre-
sponds to the location of the experiment site in Avadi at 
Chennai, Tamil Nadu, India). In these conditions, the solar 
intensity falls on the glass of the collector. When the air 
passes through the tubes, heat obtained from the SAH by 
air transfers heat to the basin water of the solar still. A solar 
panel was connected to the fan to supply it with the power 
produced by solar radiation. Fig. 2a. Shows a schematic 
presentation of the SAH and (b) shows a photo of the SAH.

The experimental measurements were carried out 
from 8:00 AM to 7:00 PM on 10th April 2021. Fig. 3 shows 
the schematic of the CSS-SAH. Fig. 4 shows the photo of 
the CSS-SAH. As shown in Fig. 4, a CSS has a basin area 
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of 0.25 m2 (0.5 m × 0.5 m). The basin of CSS was made of 
wood 25 mm thick. The low-side and high-side walls have 
been preserved at 0.06 and 0.14 m elevations, respectively. 
To avoid any leakage in SS and to improve the absorp-
tion of solar radiation, the entire interior surface of the 
basin is sprayed with black silicone. CSS cover is made of 
commercial glass, with a thickness of 3 mm and a 10° tilt 
to the horizontal. A heat exchanger (copper tube with a 
diameter of 1.4 cm) is attached at the base of the CSS. The 
air is forced into the SAH by a fan driven by solar pan-
els. The mass flow rate of air is 50 g/s. The SAH warms 
the air before passing it through the heat exchanger. The 
exchange of heat between the heat exchanger tubes and 
the salty water caused by the hot air generated by the SAH 
increases the heating rate of the basin water, increasing 
the quantity of evaporation and thus augmenting yield. In 
the present experimental study, an air heat exchanger con-
sists of a single tube with one pass, the airflow inside the 
copper tube is 1.4 cm in diameter. The copper tube of the 
air heat exchanger is placed in the basin of the CSS. The 
fan is used to pump the air, the air gets warm in the SAH, 

the air flows into the copper tube, and water continuously 
gets heat energy. Experiments were conducted on CSS and 
CSS-SAH at 3 different water depths (1.5, 3, and 4.5 cm).

In addition, Fig. 5 shows a photo of the CSS and CSS-
SAH. In a SAH, a flat plate collector concentrates sun inten-
sity on the receiver copper tube. The receiver consists of 
an absorber copper tube; it is painted black color 1.4 cm in 
diameter. The flat plate collector has a dimension of 0.25 m 
wide, 0.35 m long, and a height of 8 cm it is inclined by 33° 
to the horizontal, an aluminum reflector is used as a reflec-
tive material, and it is placed on the inner walls of the col-
lector, commercial glass with a thickness of 3 mm is used 
for the collector cover.

3. Results and discussion

3.1. Temperature profile and performance of the CSS and 
CSS-SAH

Experiments were conducted for 3 clear sunny days. The 
hourly plots of solar intensity, air, water, and glass tempera-
tures for the CSS and CSS-SAH are shown in Figs. 6 and 
7, respectively. During the testing days, air temperature is 
measured between 27°C to 43°C, solar intensity is mea-
sured between 95 to 980 W/m2. The maximum water tem-
perature of the CSS is 65°C, and CSS-SAH is 69°C. The hot 
air produced from the SAH is used to enhance the hourly 
yield by increasing the water temperature. The integra-
tion of SAH and the CSS has produced a 2°C–5°C higher 
water temperature than the CSS. During the operation of 
CSS-SAH, natural air was drawn from the atmosphere 
using a D.C fan and it was heated in the SAH system and 
preheated air was sent to the basin water of the CSS. The 
everyday average water temperature of the CSS is 51.3°C 
whereas CSS-SAH is 54.4°C. Integrating SAH with the CSS 
has improved the daily average water temperature by 5.67% 
as compared to the CSS. Also, the maximum temperature 
difference between the CSS basin water and glass is 13°C 
whereas the temperature difference between the CSS-SAH 
is 16°C. The reason for the higher temperature difference 

 

(a) (b)

Fig. 2. Flat solar collector (a) Schematic presentation of SAH and (b) Photo of the SAH.

 

Fig. 1. Solar still with the heat exchanger of the studied system.
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between CSS-SAH and the CSS is the continuous supply of 
hot air to the basin water of the CSS-SAH. The hot air pro-
duced from the SAH is passed to the copper tube which is 
placed on the CSS-SAH. This hot air transfers heat to the 
water so the water temperature of the CSS-SAH is higher.

The hourly plots of Evaporative Heat Transfer Coefficient 
(EHTC) and yield for both CSS and CSS-SAH are plotted in 
Fig. 8. The EHTC and yield increased with time until they 
reached a maximum value at 3 PM for the CSS and 2 PM 
for the CSS-SAH. The maximum EHTC of 29.43 W/m2·K for 
the CSS and 35.25 W/m2·K for the CSS-SAH was calculated. 
The average EHTC of 16.67 and 19.9 W/m2·K was calculated 

for the CSS and CSS-SAH, respectively. The maximum 
yield per hour of 0.61 and 0.9 kg was obtained using the 
CSS and the CSS-SAH, respectively. The yield produced 
from the CSS after reaching peak yield (yield during 4 to 
7 PM) was 0.65 kg and the yield produced from the CSS-
SAH after reaching peak yield (yield during 3 to 7 PM) 
was 1.73 kg. The yield produced per day from the CSS is 
2.9 kg and from the CSS-SAH is 4.7 kg. The yield produced 
from the CSS-SAH did not decrease drastically due to 
the hot air produced by the SAH. The difference between 
the yield for both CSS-SAH and CSS is 1.81 kg. The daily 
yield of the CSS-SAH is 63% higher than the CSS. The con-
stant flow of hot air into the CSS-SAH water temperature 
increased and caused the increased yield of CSS-SAH as 

 

Fig. 3. Schematic of the CSS with heat exchanger and SAH.

 

Fig. 4. Photo of the CSS with heat exchanger and SAH.

 

Fig. 5. Photograph of the CSS, CSS with heat exchanger, and 
SAH.
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compared to the CSS. The water in the CSS-SAH is warmer 
as a result of heat transfer from this hot air to the water, 
so it produced a higher yield than the CSS.

3.2. Effect of water depth on temperature profile and 
performance of the CSS-SAH

The hourly plots of solar intensity, air, water, and glass 
temperatures for the CSS-SAH at various water depths (Wd) 
are shown in Figs. 9–11, respectively. The maximum water 
temperature of the CSS-SAH at 1.5 cm Wd is 69°C, CSS-SAH 
at 3 cm Wd is 68°C and CSS-SAH at 4.12 m Wd is 66°C. The 
hot air created from the SAH is used to enhance the hourly 
yield by raising the water temperature of the CSS-SAH. The 
peak water temperature of the CSS-SAH at 1.5 cm Wd is 3°C 
higher than the peak water temperature of the CSS-SAH at 
4.5 cm Wd. The daily average water temperature of the CSS-
SAH at 1.5 cm Wd is 54.4°C, CSS-SAH at 3 cm Wd is 53°C 
and CSS-SAH at 4.5 cm Wd is 52°C. The maximum tempera-
ture difference between the CSS basin water and glass of the 

 
Fig. 6. Hourly plots of CSS temperature profile and input 
parameters.

 
Fig. 7. Hourly plots of CSS-SAH temperature profile and input 
parameters.

 
Fig. 8. Hourly plots of EHTC and yield for both CSS and 
CSS-SAH.

Fig. 10. Hourly plots of CSS-SAH at 3 cm Wd temperature 
profile and input parameters.

 
Fig. 9. Hourly plots of CSS-SAH at 1.5 cm Wd temperature 
profile and input parameters.
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CSS-SAH at 1.5 cm Wd is 16°C, CSS-SAH at 3 cm Wd is 14°C, 
and CSS-SAH at 4.5 cm Wd is 12°C. When the Wd increased 
from 1.5 to 3 cm, the water temperature decreased from 1 
to 3°C, and Wd increased from 1.5 to 4.5 cm, the water tem-
perature decreased from 2 to 4°C. When the Wd is minimum 
inside the CSS-SAH, it has maximum water temperature 
as compared to the water temperature of the CSS-SAH at 
3 and 4.5 cm Wd. The CSS-SAH at 1.5 cm easily heated the 
water and produced more yield than the CSS-SAH at 3 and 
4.5 cm Wd. When the water volume inside the CSS-SAH is 
minimum, it gains more heat energy from the solar inten-
sity and hot air produced by the SAH. During the oper-
ation of the CSS-SAH, it was found that SAH significantly 
improves the water temperature as compared to the CSS.

The hourly plots of EHTC and yield for CSS-SAH at 
various Wd are plotted in Fig. 12. The EHTC and yield 
increased with time until it reached a maximum value at 
2 PM for the CSS-SAH at 1.5 cm Wd, 3 PM for the CSS-SAH 
at 3 cm Wd, and 3 PM for the CSS-SAH at 4.5 cm Wd. The 
maximum EHTC of 35.25 W/m2·K for the CSS-SAH at 1.5 cm 
Wd, 32.1 W/m2·K for the CSS-SAH at 3 cm Wd, and 30.1 W/
m2·K for the CSS-SAH at 4.5 cm Wd was calculated. The daily 
average EHTC of 19.9, 18.4, and, 16.5 W/m2·K was calcu-
lated for the CSS-SAH at 1.5 cm Wd, CSS-SAH at 3 cm Wd, 
and CSS-SAH at 4.5 cm Wd, respectively.

The maximum yield per hour of 0.9, 0.74, and 0.66 kg 
was obtained using the CSS-SAH at 1.5 cm Wd, CSS-SAH 
at 3 cm Wd, and CSS-SAH at 4.5 cm Wd, respectively. The 
yield produced during the morning (8 AM to 2 PM) from 
the CSS-SAH at 1.5 cm Wd, CSS-SAH at 3 cm Wd, and CSS-
SAH at 4.5 cm Wd was 2.97, 2.05, and 1.68 kg, respectively. 
Similarly, the yield produced after morning hours (3 to 
7 PM) from the CSS-SAH at 1.5 cm Wd, CSS-SAH at 3 cm Wd, 
and CSS-SAH at 4.5 cm Wd was 1.7, 2, and 1.6 kg, respec-
tively. The yield produced during morning hours is higher 
in CSS-SAH at 1.5 cm Wd whereas the yield produced after 
morning hours is higher in CSS-SAH at 3 cm Wd. Also, it 
is observed that yield production after morning hours 
is almost equal for CSS-SAH at 1.5 cm Wd and CSS-SAH 
at 4.5 cm Wd. It is due to heat energy stored in the water 

particles. The yield produced per day from the CSS-SAH at 
1.5 cm Wd, CSS-SAH at 3 cm Wd, and CSS-SAH at 4.5 cm Wd 
was 4.7, 4.03, and 3.2 kg, respectively. The yield produced 
from the CSS-SAH at 4.5 cm Wd has produced 31.1% lesser 
yield than the CSS-SAH at 1.5 cm Wd and 10.4% lesser than 
the CSS. The difference between the yield for CSS-SAH at 
1.5 cm Wd and CSS is 1.8 kg, CSS-SAH at 3 cm Wd and CSS 
is 1.13 kg, and CSS-SAH at 4.5 cm Wd and CSS is 0.34 kg. 
The integration of SAH and CSS at 1.5 cm Wd, 3 cm Wd, and 
4.5 cm Wd produced 1.8, 1.13, and 0.34 higher yields than 
the CSS. Similarly, the daily yield of CSS-SAH at 1.5 cm Wd, 
3 cm Wd, and 4.5 cm Wd is 38.3%, 28.1%, and 10.4% higher 
than the daily yield of the CSS. The integration of SAH 
and CSS resulted in higher water temperature due to the 
transfer of heat from hot air to the basin water, it resulted 
in higher EHTC and yield as compared to the CSS.

3.3. Comparison of similar studies

Table 1 shows the comparison of similar studies. 
From Table 1 it is found that four-stage SS published by 
Estahbanati et al. [14] produced a maximum yield of 23.8 kg. 
Also, 10 ETC integrated with SS operating on a thermosy-
phon mode published by Singh et al. [24] produced a mini-
mum yield of 3.8 kg. The present study has produced yield 
per day from the CSS-SAH at 1.5 cm Wd, CSS-SAH at 3 cm 
Wd, and CSS-SAH at 4.5 cm Wd was 4.7, 4.03, and 3.2 kg, 
respectively. At 1.5 cm Wd, 3 cm Wd, and 4.5 cm Wd, the 
daily yield of CSS-SAH are 38.3%, 28.1%, and 10.4% higher 
than the daily yield of the CSS, respectively.

3.4. Economic analysis

Table 2 provides a detailed view of the manufactur-
ing cost of a CSS and CSS-SAH and elicits the number of 
days to recover the net cost of the two devices. From the 
comparative cost analysis of the CSS and CSS-SAH, it was 
found that the payback period of the CSS is 46 d, CSS-
SAH at 1.5 cm Wd is 40 d, CSS-SAH at 3 cm Wd is 47 d, and 

 
Fig. 11. Hourly plots of CSS-SAH at 4.5 cm Wd temperature 
profile and input parameters.

 
Fig. 12. Hourly plots of EHTC and yield for CSS-SAH at 
various Wd.
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CSS-SAH at 4.5 cm Wd is 58 d. The payback period of the 
CSS and CSS-SAH at 1.5 cm Wd is quicker as compared to 
the CSS-SAH at 3 cm Wd and CSS-SAH at 4.5 cm Wd. This 
indicates that the best economic solar still is CSS-SAH at 
1.5 cm Wd as the payback period is 40 d. The economic feasi-
bility presented that the utilization of the conventional solar 
still with the solar air heater by the water depth at 1.5 cm 
Wd (CSS-SAH at 1.5 cm Wd) reduced the number of days 
to recover of distillates produced from conventional solar 
distillers by 7 d compared to the CSS.

Equations for the calculation of payback period:

TC PCSS PTC PCSC MC� � � �  (1)

PY AYP COLY� �  (2)

PP TC
PY

=  (3)

where PCSS: physical cost of solar still; PTC: price of 
tube copper; PCSC: physical cost of a solar collector; MC: 
maintenance cost; TC: total cost; AYP: amount of yield 

produced per day; COLY: cost of 1 L of yield; PY: price of 
yield per kg; PP: payback period.

4. Conclusion

A CSS integrated with SAH was fabricated and 
experimentally researched its performance at various Wd.

•	 The experimental results showed that the daily yield 
produced from CSS-SAH is higher than that of the 
CSS. The maximum yield per hour from the CSS and 
CSS-SAH was 0.61 and 0.9 kg.

•	 The maximum daily yield of 4.7 kg/m2 was obtained 
from the CSS-SAH at 1.5 cm Wd, while its value was 
2.9 kg/m2 for the CSS. The percentage increase in yield 
from the CSS-SAH at 1.5 cm Wd was 38.3% higher than 
the CSS.

•	 The Wd of the CSS-SAH was increased from 1.5 to 3 cm 
and from 1.5 to 4.5 cm, the yield was decreased by 
14.1% and 31.15%, respectively.

•	 The CSS-SAH at 1.5 cm Wd, CSS-SAH at 3 cm Wd, and 
CSS-SAH at 4.5 cm Wd provided daily yields of 4.7, 
4.03, and 3.2 kg, respectively.

Table 1
Comparison of similar studies

S. No. Author’s name and year Experimentation detail Yield (kg/m2·d)

1 Joy et al. [11] Hot air to augment the output of a SS 7
2 Xiong et al. [12] Multi-stage SS with vacuum tube heat pipe 9.61
3 Chen et al. [13] Multi-stage SS 8.1
4 Estahbanati et al. [14] Four-stage SS 23.8
5 Shatat and Mahkamov [15] Vacuum integrated solar collector in a multi-stage SS 10
6 Panchal et al. [16] Evacuated tubular array collectors in CSS 5
7 Singh et al. [24] 10 ETC integrated with SS operating on a thermosyphon mode 3.8
8 Eltawil and Omara [26] SS integrated with FPC, SAH, external condenser, and water spraying unit 4
9 Kabeel et al. [27] SS with hot air injection (air is heated using a SAH) to basin water and use 

of PCM
4.5

10 Present study CSS-SAH at 1.5 cm Wd

CSS-SAH at 3 cm Wd

CSS-SAH at 4.5 cm Wd

4.7
4.03
3.2

Table 2
Comparison of the cost of manufacturing CSS and CSS-SAH. 1$ = 74.57 INR, 1€ = 83.86 INR

CSS CSS-SAH at 
1.5 cm Wd

CSS-SAH at 
3 cm Wd

CSS-SAH at 
4.5 cm Wd

Physical cost of solar still (PCSS) (INR) 4,000 4,000 4,000 4,000
Price of tube copper (PTC) (INR) – 600 600 600
Physical cost of a solar collector (PCSC) (INR) – 1,000 1,000 1,000
Maintenance cost (MC) (INR) 50 50 50 50
Total cost (TC) (INR) 4,050 5,650 5,650 5,650
Amount of yield produced per day, (AYP) (kg/m2·d) 2.9 4.7 4 3.24
Cost of 1 L of yield (COLY) (INR) 30 30 30 30
Price of yield per kg (PY) (INR) 87 141 120 97.2
Payback period (PP) (ds) 46 40 47 58
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•	 The yield produced from the CSS-SAH at 1.5 cm Wd, 
CSS-SAH at 3 cm Wd, and CSS-SAH at 4.5 cm Wd was 1.8, 
1.13, and 0.34 kg higher than the CSS.

•	 Using a heat exchanger in the CSS, the heat exchanger 
heats the basin water, enhancing evaporation rate and 
productivity.
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Appendix 1

1.1. Error analysis

The experiment parameters are calculated using ther-
mocouples, pyrometers, and graduated flasks. The errors 
committed are mentioned in Table 3.

Appendix 2

From saline water to glass cover, the EHTC is computed 
as follows: Tiwari et al. [32],
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The coefficient of convective heat transfer from saline 
water to the glass cover is determined by Tiwari et al. [32],
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The partial vapour pressure in saline water is computed 
as follows: Tiwari et al. [32],
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The partial vapour pressure at the glass surface is com-
puted using the following formula: Tiwari et al. [32],
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Table 3
Standard uncertainties

Instrument Accuracy Range Standard 
uncertainty

Solar power meter ±10 W/m2 0–1,999 W/m2 5.72 W/m2

Thermocouple ±0.1°C 100°C–500°C 0.07°C
Graduated flask ±1 mL 0–550 mL 0.6 mL
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