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LEK Wind-Water Develops Patented 
Systems for Desalination

Siemens to Provide Demineralization and 
Condensate Polishing Equipment for New 
Power Plant in Saudi Arabia
Hanwha Engineering & Construction 
(HENC) in Korea has selected Sie-
mens to provide demineralization 
equipment and condensate pol-
ishing systems for the new Marafiq 
Yanbu power plant in Yanbu, Sau-
di Arabia. The new plant will allow 
Marafiq to increase its power gener-
ation capacity to better serve indus-
tries based in the cities of Yanbu and 
Jubail. The multi-million dollar water 
treatment systems are scheduled for 
start-up in 2011.
The steam generator’s (boiler’s) tur-
bines of the Marafiq power plant re-
quire water that is essentially free of 
Total Dissolved Solids (TDS) so they 
will not become corroded, scaled 
or fouled. Three Siemens mixed-bed 
demineralizer systems will polish de-
salinated water from the Red Sea to 
boiler feed water quality before be-
ing fed to the plant’s boilers. Demin-
eralization with ion exchangers is an 

electro-chemical batch process for 
removing TDS from water.
When the steam from the boiler cools, 
condensate is formed, which can be 
collected and reused as boiler feed. 
Before reuse, the condensate must 
be purified or “polished” to remove 
impurities. Siemens’ condensate 
polishing systems also referred to as 
deep-bed systems; use strong-acid 
and strong-base ion exchange resins 
to produce very high quality water. 
Four high-pressure spherical conden-
sate polishers with the Fullsep exter-
nal regeneration system will remove 
impurities such as metal oxides, trace 
ionic contaminants and silica from 
the condensate cycle to maximize 
water use and improve and maintain 
boiler chemistry. When the mixed-
bed resin capacity is used up, the 
“spent” resin will be transferred to the 
three-vessel external system for sepa-
ration, backwashing and regenera-

tion. Deep-bed condensate polish-
ers are typically used in applications 
where the feed water contains very 
low levels of TDS and where the pow-
er plant may have minor condenser 
leaks.
The equipment for the power plant in 
Yanbu will be designed, engineered 
and manufactured by Siemens in 
Singapore. HENC chose Siemens’ 
Fullsep external regeneration system 
because it offers minimum cross-con-
tamination levels of the anion and 
cation resin, and thus ensures effi-
cient resin regeneration for consistent 
water quality. The consistent perfor-
mance of the condensate polisher 
system extends the life of the power 
plant and makes it more sustainable 
by reusing the return condensate.

The Marafiq facility- Saudi Arabia

The mainstream activity of LEK
wind-water (since 2004, Kaliningrad 
on Baltic, Russia) is designing and 
creation cheap windmill plants for 
personal water supply. 
Their main motto is to make world-
wide the wind-driven turbines from 
improvised materials without the 
use of factory equipment. For this 
time, they have created an origi-
nal sailing wind turbine, a propeller 
wind turbine from a piece of pipe, 
a submersible diaphragm pump for 
deep water chinks, etc.
This year they have created the 
desalter for sea water on the ba-
sis of a cycle of humidified air. They 
have decided to divide the evapo-
rator and the condenser, and also 
to give turbulence to air for de-
salination process activation. Also 
they consider as very important 
principle the absence of mainte-
nance. Therefore their plant has 

no sprays and pumps. As more air 
stream passes through plant, the 
more fresh water you receive. Be-
cause each cubic meter of damp 

liters of fresh water. In this desalter 
the heating of air and evapora-
tion of sea water provides the sun 
through hot sand, and air stream 
provides a high-speed duplex pro-
peller wind turbine. The problem of 
a salt deposit also is solved. 
The experimental desalter of “LEK 
wind-water” cost for them only USD 
89. Thus it gives about 1 liter of wa-
ter per hour.
They believe that such solar-wind 
desalter should be used at sea 
coast where average annual 
speed of a wind is 4-5 m/s, for ex-
ample, in Kenya, Somalia, Yemen, 
etc. They search the partners for 
transfer of the patent and drawings 

for manufacturing of cheap desalt-
ers where each drink of fresh water 
is very important for the person.

One of LEK 
wind-water’s
products


