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(Paragraph B)
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(Paragraph D)

(Paragraph E)

.D29¥0N 55 Dy NHAYA NMIYD DI

What are the TWO reasons mentioned for the limited amount of freshwater stored on
ships?

Does the following sentence. agree with the information given in paragraph B?
Answer TRUE/FALSE.
Distillated water scale is completely free of salt. TRUE or FALSE.

Why is the freshwater producing on ships a cheap process?

What is the cause for reduced boiling temperature in the evaporator's shell?

What is the name of the effect that is used in reducing pressure in the evaporator's shell?
How much service water is distillated?

Why are water droplets prevented from entering the condensing section? Give your opinion.
Name TWO negative effects of scaling.

Does the following sentence agree with the information given in paragraph D?
Answer TRUE or FALSE
Scale could be removed during working hours. TRUE/FALSE.

State TWO manufacturer requirements essential for the operation of the evaporator.
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Fresh Water Production on Ships

A.

When ships leave a port, they take on board a limited amount of freshwater.

The main reasons for this are limited tanks' volume and the reduced capacity to take cargo due to the
heavy weight of the water.

Therefor, ships must produce their own freshwater from sea water, especially since there are periods of
times when ships remain on anchorage for many months.

The apparatus for freshwater production is called freshwater generator, the word 'distiller’ is also used.

Distillation is defined as the production of pure (i.e., almost without salts) water from the sea by
evaporation and re-condensation. This process reduces the number of dissolved salts particles from 32,000
per million down to the one or two per million usually found in distilled water.

On ships, sea water is evaporated by using a boiling process. The production of freshwater is very cheap,
since the heat for the process is taken from water used for cooling the main engine (like the water used
for cooling a car's engine through the radiator).

The Boiling Process

C.

Sea water is boiled in the evaporator shell. Due to very low pressure in the shell, boiling can take place
at about 60°C instead of at 100°C. The sea water from the ship's services is first circulated through a
condenser, then approximately half of the outlet is provided as feed to the evaporator shell. The remaining
part is used to reduce pressure in the shell by the Venturi Effect, which constantly draws out the air and
the brine from the shell. The shell is heated by the water used to cool diesel engine jackets. The produced
steam rises and passes through a water separator which prevents water droplets from passing through. It
then passes on to the condensing section of the system. There, the steam is condensed and becomes pure
water, which is drawn off by a distillate pump. The sea water feed is regulated by a flow controller.

Maintenance

D.

During the operation of evaporating plants, scale (i.e., a whitish sediment, like in a kettle) will form on
the heating surfaces. The rate of scale formation will depend upon the operating temperature, the flow
rate and density of the brine. Scale formation will result in greater requirements for heating to produce the
rated quantities of distilled water or a fall-off in production for a fixed heating supply. The plant must be
shut down and the scale removed either by chemical treatment or manual cleaning.

The working density of sea water in the evaporators should not be allowed to rise above the
manufacturer’s requirements. Feed water regulators and brine ejection equipment must be kept in good
working conditions. When the evaporator is in use it must be continuously treated with the appropriate
scale reducing chemical according to the recommended manufacturer's dosage rates.
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