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Constant temperatures at
a depth of around 1,100 m

Everything must be right underground. Durable and robust techno
logy from thermowave allows the temperature in the tunnels below

ground to be maintained reliably and permanently at below 28 “C. The
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thermowave products have already withstood a two-year test phase
Llr';-‘!q,r;-;rc.-ul':-;: Inamneg in a COrrosive Working environment with h j-._:_"

humidity and have done so trouble-free and without being damaged

The air underground in the mine at & depth of up to 1,200 meters is above 40 °C and
very humid owing ta the high sait content (80 % rel, humidity). Under sech comosae
conditions, it is not only the technology installed deep below ground that is alfected,
rather also the health of the people working there. To make working condiions more
tolerable, the air is cooled comventionally by means of water circulation, which ext
ends from above ground to a depth of argund 1,200 metres

simply in terms of the height to be overcome, enommous pressure is created n the
system, since 10 m water columns comespond to a pressure of 1 bar. |t is also ditfcult
o ensure a uniformly high level of water quality in a water cycle of this size. Conta
mination in the system in tum however damages the cooling technology both above
and below ground
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A The greatest adversary to tech-
nology installed underground is
the highly corrosive atmosphere
and high humidity and corres-
ponding formation of condensa-
tion.condensation.

A The thermowave thermoline-
Vario plate heat exchangers

are designed to be especially
corrosion resistant and can even
withstand very unfavourable
installation in the condensate
without any restrictions.
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Water column with 100 bar

[he Righ prassuré (/ the system 18 réduced below ground converbionally cwer twd
stages before the cold water reaches the air coslers in the tunnals. A central pressure
regulatar in the shaft in the first stage reduces the pressure of the water column from
around 100 to 20 fo 25 bar, while local pressure regulators in the tunnels reduce the
prassure agiin to appros, & - 10 bar

The local pressure regulators are generally lncated a number of kilometres away from
the shatt in the Individual tunneds. The former have mechanical parts and are highly

If the local pressure repulators fail, however, the air coolers are also affected directly
and the geathermal energy can no longer ba removed from the tunnels.

Apart from the high attriion and repair costs that arise o this regard . regular failune
of the air-conditicning technalogy means that no eight-hour shifts are allowsd under-
ground an the graunds of health or [abour regulations. The failure of cooling technalo-
gy is therafore a vary costly afiair for the mine operator in 2 twofald respect.

thermowave thermolineVario plate heat exchangers split the water
cycle and act as pressure regulators

I his special technical challenge was reason enough or the engineers and technicians
at thermowave to find an economical alternative. The result is 3 solution that has con-
vinced the aperatar in every respect after a two-year pilol phase

Instead of the local pressure regulators, custom-made models of thermowave plate
heat exchangers of the type thermaolineVario were integraled in the water cycle. As
two-way units, they split the water cycle from the central pressure regulator o the
terminal equipment nto two cycles separateq from ane angther by the partibon plates
and theretore act reliably like secondary pressure regulaiors.

Two instead of just one water cycle

The primary circuit extends from the pround surface down to the ceniral pressure
regulator &t a depth of approx. 900 metres. [he water then continues flowing to the
plate heat exchangers, which are installed at a depth of around 1,100 metres. The
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sacond circuit 1s separated in the thermowawve thermolineVario from the first circiil
and connects the plate heat exchangars with the gir codlers in the indiidual turines.
[hers s & pressure of betweaen 20 and 29 bar just upstrearm of the PHE and srourhd
B — 10 bar in the second water circuit.

The separation of the pressure stages by three water cycleés creates uniform operating
conditions for the water-cooled air coglers In the fwnnels, enabling them o0 operate
smoothly. The water guality remains constant in turm in the primary circui and pro-
tects the sansitive parts of the rafrigeration enginesring above ground from contami-
nation and attrition,

As good as new after two years in operation

The thermaowave thermalineVario plate heat exchangers still ook as good a5 new even
after a two-year pliot phase, even though they are installed in very dirty condensate
and operate day and night at high pressure.. This remarkable durability is enabled by
the usa of especially cosrosion-resistant materials and very stable constrection: the
frame components are specially coated, for example, and the solid bars as well a5
the plates are made of molybdenum steel (SMO 254) according to DIN 1.4547, The
tightening bolts also have a special cormsion-resistant coating.

The dimensions of the thermowave thermolineVano plate heat exchangers are adap-
ted to the special spatial conditions in mining and were therelore measured fully in
advance. For the msialled technology, this prrmarnily means a compact desipn which is
achievad for the plate heat exchangers for example by installing an intermeadiate plate
for stability as well a5 salid supparts. Thanks to the low design and special construc-
tion= of the special enhanced transpartation points, the fully assembled unit suppled
can be transported to its instaliation location on a special-purpose vehicle even in low
tunneis. The equired output therefore has to be split between several umits In case of
insutficient space.

125 m? of water by two per hour

In an aréa of approximately 3,500 x 1,000 mm and a clearance of 2,500 mm, the
unit has a heat exchanger surface of 380 m*, which in furm has a thermal capacity
of 2,500 kW, The water coming from the air coolers at a temperature of 21.6°C 15
cooled to 5.2 °C, since the average circuit transmits 3.4 °C from the primary cincuil
and heats up in the thermowawve thermolingVario to 19.5 “C_ Around 125 m® of water
flows through the plate heat exchanger every hour on both sides. The two-way const-
ruction also allows cleaning runs to be performed by means of a cincull in countertiow
operation

thermowave plate heat exchangers for the mining industry

Abowe ground, planners and customers have long since besn familiar with
the use of thermowave: products in the minlng Indusiry, For example, the
company's plate heat exchanges are integrated in free cooling systems:ar used
or sulphune acid coolers in copper purificaton processes and akso supplied
for ammonia evapomatons and condensers, Special malerials, such as molyb-
denum stee| (SMO 254) or titanium steel (Group 1), are esed i0 heayy-duty
conditions. thermowave plate heat exchangers with .a capacity of more than
50 MW have aiready been instalied in this industry sector,
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