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solar distillation

In remote, arid regions of the
world, the lack of a safe and
reliable drinking water supply is
one of the fundamental
constraints to securing the
population's subsistence. Solar
distillation is one of the technical
options that can provide a
reliable supply of water to cover
basic demand.

Solar distillation competes with
conventional fuel-operated plants
as well as water transports.

This competitive situation has
posed an obstacle to the
dissemination of solar stills on a
broader scale to date. Only in

Key data on solar stills

Distillate yield: 2-3 litres/sq.m/day
Investment costs: DM 200-600
/sq.m.

Capacity Range: up to approx.2
cubic metres/day

water costs: approx. DM 50/cubic
metre

exceptional cases are the real
costs, much less the often
subsidised costs, of transporting
water higher than the costs of
supplying water with solar-
powered plants - which amount to
roughly DM 50 per cubic metre.
Even conventional fuel-driven
plants can produce water more
cheaply than solar stills at
capacities of just a few cubic
metres per day.

The need for regular maintenance
and repair poses another
obstacle, especially in the case of
publicly operated plants.

For these reasons, the application
of solar stills is limited to small-
scale systems that supply less
than 3 cubic metres per day,
primarily for private operators in
remote areas where water-supply
costs exceed DM 40 per cubic
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metre. In these scenarios, solar
stills represent an attractive and
competitive option.

In addition to their use in
obtaining drinking water, solar
stills are also suitable for the
production of distilled water if
there is an appreciable demand
for it in industry, laboratories,
medical facilities or to fill lead-
acid storage batteries.

In a few dry and remote areas of the
globe, drinking water is extremely
scarce. The available wells supply
only brackish water which is
unpotable or contaminated. Clean
drinking water must be hauled over
long distances, resulting in high
costs and frequent  supply
shortages.

In order to improve their supply of
drinking water, the people who live
in these areas need a desalination
technology that is simple, reliable
and economical. It should be a
technology that can be installed and,
operated by local personnel with the
appropriate training and it should
not lead to any additional
dependence on fossil fuels.

Solar stills can meet these
requirements provided certain
prerequisites are given. Although
the utilization of solar energy does
not entail any operating costs,
solar-distilled water is more
expensive than water from large-
scale, conventional desalination
plants due to the high investment
costs. The following prerequisites
are crtical for the economic
viability of solar desalination and
severely limit the range of
application:

o lack of (adequate) local sources
of drinking water

saline or
in sufficient

e availability of
brackish water
quantities

e demand for water lower than 3
cubic metres per day

e high fuel costs
unreliable supply

and/or

e water transport costs higher
than DM 40 per cubic metre

e less than 400 mm annual
rainfall

e good solar radiation conditions
with no significant seasonal
fluctuations

Based on current price levels, the
costs of solar-distilled water lie in
the range of at least DM 40 per
cubic metre. The cost of water
supplied by conventional plants
(with significantly higher

‘capacities), on the other hand,

comes to DM 5-20 per cubic metre.
Even if the benefit of more reliable
supply is taken into account, the
operation of a solar still is only
economical if the quantities of

~ water produced are not very high.

Solar desalinators are primarily

employed for drinking water
supply. Generally  speaking,
irrigation  projects, and even

livestock-raising operations, are not
profitable enough to cover the high
costs of water production for these
applications.

Solar desalination of seawater in
coastal sites is also limited to
isolated cases, since is it usually
less costly to supply drinking water
by ships.

The economics of producing
distilled water strongly depend on
the local market conditions.
Particularly in cases where the level
of demand is low, solar stills can




provide an independent supply of
water with a simple technology and
thus have certain advantages over
other procurement options.

Solar desalination technologies

Although many different solar
desalination methods have been
developed and field-tested in recent
decades, only the simple basin-type
stills have actually been employed
in practical applications on any
appreciable scale.

The solar still consists of a basin
that is coated with a black lining to
absorb the solar radiation. The
basin to hold the salt water is
covered with an airtight roof made
of glass or plastic sheet. The solar
radiation  passes through the
transparent cover and jis absorbed
by the dark surface at: ‘the bottom,
which heats up the water in the
basin and delivers the energy for the
evaporation process on the water
surface. Some loss of heat occurs at
the cover through reflection and
absorption, at the bottom and sides
of the basis through conduction and
also through radiation.

The air inside the still is now
completely saturated with vapour.
It is heated on the surface of the
water, where additional vapour is
produced through evaporation. The
warm, moist air then rises by
couvection to the cooler cover,
causing some of the vapour to
condense in the process. The
condensate runs down like a film
along the underside of the cover and
1s channeled through a gutter to the
fresh-water tank.

The energy flows between the
surface of the water and the cover
result from the evaporation energy
of the still (utilization energy) and
the radiant heat being transported
by the moist air (loss energy). Both
forms of energy are given off at the
cover and lost as a result.
Progressive  still designs with
thermal recovery features make
multiple use of this energy and can

thus raise the efficiency roughiy
tenfoid.

The minimum amount of cnergy
required for the simple evaporation
process is approximately 700 kWh
per cubic metre. Given this value,
basin stills achicve average
efficiencies of about 30%. In other
words, at radiation of 5 kWh per
square metre/day, a still will yield

« jong iife
¢ low operating and maintenance
costs

« high degree of cfficiency.

Basin stills can be produced with
locally available materials and
processing techniques. This lowers
the costs and simplifies the
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2.5 litres of distillate per square
metre and day.

The amount of distillate produced is
strongly  influenced by  the
surrounding conditions. The higher
the ambient temperature, the higher
the efficiency. If at all possible, the
site of a still should be shielded
from the wind.

Construction of basin stills

The economic viability of a solar
still is determined to a critical
degree by the construction and the
materials employed. A compromise
must be made between several
conflicting objectives:

e jow investment costs

maintenance and repair work.

When constructing a still, it is
important to work with a design
that makes sense from a technical
standpoint and is properly executed.
This will minimize the risk of low
capacity utilization and high failure
rates, which have an adverse effect
on the technology's acceptance and
€COonomics.

Cover

The cover must exhibit good light-
transmitting qualities, be weather-
resistant and not leak vapour.
Tempered low-iron glass is the best
choice of material for the cover,
since it is lughly transparent and
much less susceptible 1o breakage







