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Previous project:

After the completioh of 17 heliostats of the
construction (2021)
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Solar still: working principles

1. Heating (Evaporation)
Sunlight heats the salty or dirty water.
The water changes into water vapor.

Salt and impurities remain in the basin. . \\\\\\\\

%

Solar Radiation

Condensation

2. Cooling (Condensation)

The water vapor touches the cool glass cover. R oras
It changes back into clean water droplets. _I
3. Freshwater Collection Water Collection Trough

The droplets slide down the sloped glass. /
Clean distilled water is collected in a separate channel.
The remaining salts and contaminants stay in the basin.

Two categories: Passive and Active Solar still



Passive Solar still

Passive solar still

Integration with

heating, . npeliEe o Other Systems

condensation

Hemisphercal Thermal storage

Pyramid
Tubular
Conical

with Reflectors
With sponge

Hybrid PV and
PV/T

CSP




Some Real Passive Solar stills

Top reflector . e ==Bo
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ttom reflector

Stepped still

Rotating hollow drum
inside the solar still

Conical SS

SS + Reflectors

In general, passive solar stills rely only on sunlight and simple materials to evaporate and
condense water. Researchers have experimented with many shapes; rectangular, spherical,
stepped, and conical, each designed to capture more sunlight, increase evaporation, or provide
larger surfaces for condensation. Some designs also add reflectors or

to boost performance



Active Solar still
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CSP PV/PVT

(Concentrated (Photovoltaic/Thermal)
Solar Power)

Active Solar Still

Forced
: ! Pumps / Forced
circulation Fans / circulation
Heaters

Pumps /
Fans /
Heaters

In active solar stills, extra power or parts help them work better. They might use

pumps, fans, or heaters, which make them more effective but a little harder to manage:

These are great for places that need more clean water.



Real Active Solar stills

weather station
PV panel

88 charge controller

datalogger
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- Hybrid SS
Solar still + PV (PTC+ETC)

SS+ glass cooling
and water heater
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SS+ PTC



SS Performance enhancement

Process enhancement
methods

Solar Radiation Glass Cover

Improve Boost I \\\\\\\\

Condensation

Evaporation Condensation Evaporation

=

_ Water Collection Trough
Thermal storage material Cover cooling

Nanoparticules External condenser
Photovoltaic Nanopartcles
Heat exchanger Air injection



Large-scale solar still desalination

: Puerto Chale community plant
Puerto Chale community plant . Area: 54 m? length 38.75 m

* 6 channels, each 1.6 m x 40 m.
. ’ S « Summer output: 200 L/day (3.7 L/m?)
1000 L/day, serving ~100 people. . 200 L/day

« Serving ~80 people.



Advantages of Solar Stills

operation: minimal me
v" Scalable: from household units to community plants.
v’ Safe water supply: distilled water free of salts and contaminants,

v" Suitable for



Case study: Pyramid solar still

This slide shows pyramid solar stills - = ok E‘

tested with sand and Paraffine wax ?“5
PCM.

Sand provides simple sensible heat
storage, while PCM stores latent heat
around basin temperatures, extending
distillation after  sunset. The
comparison highlights how material
choice  directly affects thermal
performance and water yield
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Beginning of melting. when PCM starts absorbing solar
heat.

Density (kg/m?) 1600 Provides bulk mass for sensible heat storage.
Svecific Heat C ity Peak temperature 1 o Maximum melting point, aligns with typical basin water
Specific Heat Capacity ak atur e

I At —apaci Stores and releases heat gradually. temperatures in PSS,

Jkg' K N - - -
(Jkg'K) . . End of melting, defines the full latent heat storage
Offset temperature 4. range - -

Thermal Conductivity

Wm K ‘ 0.27 Enhances heat transfer to basin water.
(Wm'K) Density 89 Solid phase at 25 °C.

Water Absorption (%0) 0.5 Low absorption ensures stability in saline conditions.

Thermal Conductivity 0.24 Wm-K Solid phase at 25 °C.

Chemical Composition 2 - . . - ) . o .
o \ Chemically inert and durable for repeated cycles. L , High energy storage capacity. prolongs distillation after
(major) Juartz) Latent heat of fusion (AH) 75.8J/g cumeet. s / =

Sand PCM




Weather conditions suitability

I DHI (W/m?) I GHI (W/m?2) ss===Tamb (°C}) | reached about 800 W/m2
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PSS-Sand and PSS-PCM comparison

The sand system reaches higher peak
temperatures, while the PCM system
moderates temperature fluctuations and
stores heat for longer periods. This
highlights how PCM can stabilize
operation and extend  distillate
production into evening hours, whereas
sand provides stronger daytime heating
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Collected volume and thermal performance

il Collected Volume WPSS-S WPSS-PCM
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Collected volumes for 1 mZ;

M P55-5 M P55-PCM

Effeciency

The PCM system consistently shows higher
collected water volumes and better thermal
efficiency than the sand system. This demonstrates
that PCM improves energy storage and utilization,
leading to more stable performance and greater

24/5 25/5 27/5 28/5 30/5
freshwater output Days



Limitations of Solar Stills

> Low freshwater

> Performance solar radi weather conditions

» Water production significantly nset
» Heat reduce the overall efficiency of the system.

IS required to produce high volumes of freshwater.



Example of future work

s Thermal Fluid
e \Nater Flow

= Electrical Cable

O With Al in

O Can be mobile system. 7
s

Brackish
Water Tank

Distillate




Thank you

Any questions?

t.chekifi@cder.dz
chekifi.tawfig@gmail.com



