OTHER VIM APPLICATIONS

Deep Mine Cooling

AngloGold Ashanti, one of the biggest gold mines in South Africa, and a
repeat client of IDE, has been using the VIM for deep mine cooling for
more than a decade. Total of 9 units: The first two units were installed in
1995, followed by the installation of four additional units. Latest 3 units
were commissioned in 2009 demonstrating the high efficiency, reliability,
and availability of the VIM technology.

Total installation: 7,650 Tons in nine units of 850 Tons each.

Ski Resort Snow Making
VIM produces high volumes of high quality snow at all ambient air
temperatures, addressing ski resort needs to produce snow at all times.
The technology was introduced to the European ski industry in 2006.
First two units were commissioned in 2008 at leading ski resorts in
Austria and Switzerland, totaling 800 Tons.

Energy Efficient Vacuum Ice Maker (VIM)

Using Water as Refrigerant
S _

IDE Technologies is a pioneer and world
leader in the development, design and
construction of sea water desalination,

water treatment and refrigeration plants.

Active since 1965, we have 400 installations
in over 40 countries worldwide.
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For further information please contact: Moshe Tessel, Tel.: +972-9-892-9830 « E-mail: info@ide-tech.com
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THERMAL ENERGY STORAGE (TES)
with a typical ice making efficiency of 0.90 kW/Ton

The Process

In the VIM freezer, water is exposed to a3 deep vacuum. The vacuum causes
a portion of the water to boil (evaporate) while the remaining water freezes,
forming a water-ice mixture (ice slurry) at 0°C (32°F). The ice slurry is
pumped from the freezer to an ice thermal energy storage (TES) tank.

The water vapor is compressed by a centrifugal compressor and flows into
a condenser where it is condensed, typically at about 10°C (50°F).

IDE's VIM produces an ice slurry, which is an ideal medium for TES and

district cooling. The slurry contains up to 25% ice crystals, provides easy
pumping (with small diameter pipes and very low pump energy), and has
the flexibility for storage in any shaped storage tank. During the charging
process ice concentration increases up to 50%.

VIM for TES Flow Diagram
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« A well-proven technology
VIM has been serving the refrigeration and mining
industries since the mid-1990s.
+ A most efficient ice maker
Power consumption is typically only 0.9 kW/Ton.
« A simple and low cost storage tank
The ice slurry is stored in empty tanks, with no moving parts.
» Very rapid discharge capability
Rapid discharge maximizes flexibility for energy cost savings.
+ Environmentally friendly
VIM employs water as the primary refrigerant.

Reference Plants:
« Nine Ice Makers (850 Tons each) for mine cooling in South Africa,
for AngloGold, operating since 1995. Latest units commissioned in 2009.
« One Ice Maker (100 Tons) for TES in Japan, for the Sanken Setsubi
Kogyo Company, operating since 2002.
« One Ice Maker (400 Tons) for TES in Japan, for the new NISSAN Technical
Center, operating since 2007.
« Two “All Weather Snowmakers” (400 tons each) at the ski resorts of
Pitztal, Austria and Zermat, Switzerland, operating since 2008.

Sanken Setsubi Kogyo Co. Ltd., Japan

VIM for District Heating Flow Diagram
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with a typical C.O.P. of up to 6.4

The Process

VIM technology is also used to supply hot water for buildings and for
District Heating, using a natural body of water (for example: sea, lake,
or river) as the heat source.

In these heating applications, the water vapor’s condensation heat,

at around 10°C (50°F), is further increased by a standard heat pump
(a conventional chiller), thus heating water to the desired temperature
within the range of 40 to 70°C (104 to 158°F).

This heat pump, where driven by a gas turbine (GT), achieves very high fuel
utilization ratios - up to 220%. With such high efficiency, the VIM uses less
than half of the natural gas required by gas-fired boilers in producing the
same heating capacity.

For these heating applications, the ice slurry is discharged back to the water
source.
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« A well-proven technology
VIM had long been used for District Heating by the town of
Augustenborg, Denmark.

« Very high energy efficiency
GT-driven installations provide fuel utilization rates up to 220%.

« Low operation & maintenance costs

« An optimal solution, when near large cold water sources
VIM utilizes the heat within any cold water source near 0°C (32°F)
to efficiently produce hot water, during all ambient air temperatures.

« Environmentally friendly
VIM employs water as its primary refrigerant.

Reference Plant:
« District Heating for the town of Augustenborg, Denmark, operational
during the 1990s.
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AngloGold Ashanti, South Africa




