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Abstract

Access to safe and clean water remains a major global challenge, with Received: 10 July 2025

a significant portion of the world's population lacking sufficient sources Accepted: 10 October 2025
of safe and sanitary water. This study aims to investigate the use of solar Page Number: 113-124

desalination as a sustainable and cost-effective method for treating
available unsafe water in remote and sparsely populated area for
providing safe drinking water. However, due to the lack of sustainable
energy sources and the remoteness of such areas, these highly polluted
and unhealthy water sources are unfortunately used for drinking purposes
without any purification process. In this study, an inclined basin-type
solar desalination system with three installation angles (10°, 20°, and
30°) was employed to purify unhealthy water. Furthermore, the efficiency
of solar desalination in reducing or eliminating microbial contamination,
a largely underexplored aspect, was specifically examined. The results of
the analyses showed that the produced freshwater was completely free of
microbial contamination and therefore safe for drinking. The highest
yield was observed at a 20° angle, with a production rate of
2750 mL/m?/day.
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Figure 1. Schematic design of a inclined solar still system for water purification used in this study.
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Table 1. Details of the specified positions in the design of the inclined solar still.
\[o} Name of piece Number of pieces
Bottom glass
Side glass
Top glass (glass cover)
Up glass
Down glass (absorbing plate)

Pipe

~N o o B W N P
P, W R, RPN e

Water transfer

23823 () yu sadioaldiiyl olKiiuy ps guad Y IS

Figure 2. Image of the device used in this study.
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Figure 3. Changes in solar radiation intensity and wind speed during the days of the experiment (May 25th to 27th).
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The effect of the device's installation angle on the volume of water produced during the day.

Cwloadsdll )l diges oylgica dalais

ouldudgi 1y el uT CaduS Y-V

Ol Glzsly ailae (slacign 51 (S O i ol 5
Sl glaelfis 4y 53555 ST lseany Qlzshgi s

4 (63,5 STgn ol LT .o seoliiwl o, g5 O Oty

s gaadi 93 (S0 el ol ol8is 51 (o2 9 A ol 9 (g ) sa909 T JULTLY Jgua

Table 2. Analysis of incoming water (Hootak water) and outgoing water from a inclined solar still.

QOutgoing water from

solar still

Incoming water
(Hootak water)

Unit of
measurement

o O o o o

780
843
380
153
32

Algae, bacteria and other microorganisms

444200
378100
38700
34000
210

ps/cm
ppm

NTU
ppm

ppm

N/L
N/L
N/L
N/L
N/L

pH
EC
TDS
Turbidity
S0z~
NO%-

Diatome
Chlorophyceae
Cyanophyceae

Dinophyta

Rotifera
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Figure 5. An example of Hootaks in Sistan and Baluchestan province.
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Figure 6. Liquid droplets move downward on the glass cover of the device, creating relatively dry channels as places
where condensation is more likely to occur (a), forces applied to droplets formed on the inner surface of the glass cover
at two different angles of 10 and 30 degrees (b).
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Figure 7. The effect of the installation angle of a inclined solar still on the initial volume of water (Hootak water) available in the device.
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