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1944-51 Suspended ™
1974  The new mine

Recsk Village an.d the surrounding hills

Internal diameter: 8m
Depth: 1202 m

Recsk Copper Mine
1974 — 1998
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Recsk |. shaft
surface height +208.35 m)
above Baltic sea

Recsk Il. shaft
surface height +258.86 m
above Baltic sea

The upper ore zone is between -490 and -690 m
The lower ore zone is between -690 and -890 m below sea level.
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The rising water level in the mine on time

The water volume of the flooded
mine is more than 200.000 f

The water filled mine has a large
geothermal potential.

Water level
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Geothermal Potential

Temperature
at the upper level (-960m) 51.8°C
at the lower level (-1160m) 59.5°C

Geothermal gradient 0.0427C/m

Heat conductivity 2.53 W/meC
The rock mass is mainly andesite and limestone.

Terrestrial heat flow 0.108 W/n?¥

The flooded mine has a large geothermal potential.

The volume is more than 200,000 frwater.

The heat transfer surface is more than 150,000t

The wall of the mine is in thermal equilibrium with the water.

Geothermal Utilization 1.

Submersible pump
Water production 1.2 m¥/min
The obtainable thermal power 2,512kW

After utilization the produced water can be
discharged without any back-pressure into the other
shatft.

Hairpin-type bore-hole heat exchamer
Without any water production.

To increase the temperature of the produced water
with heat pumps.
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Geothermal Utilization II.

District heating system

Balneology

A recreation area is near there.

There are some health resorts with springs and
hotels with medical treatment facilities.

One of the most famous two hundred years Castle Hotel in Parad.
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Conclusion

In the *70s a copper ore mine was implemented in Recsk, Hunge

The mine became abandoned, roadways and the shafts were flc
by mine water.

The abandoned mine has got a substantial geothermal potential

The terrestrial heat flow is anomalously high: 0.108 W/m
The temperature is 59°%® at the depth of 1160 m.

The heat transfer surface is more than 150,600m

Using a heat pump this potential is suitable for heating and cool
of the nearby wellness area.

Geotermikus alapu jegmentesités
banyavagatban
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Tempering the
of the mine
tunnels is
\ . necessary
A toensurea

‘normal climate
‘the workers, a
deicing the
entrance secti

247 |/h of fuel was used by the oil burner

2,316kW heating capacity is required to warming up the air .
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Depth: -200 m
Walls: 16-18°C
Length: 1,800m
Surface: 36,000

Geothermal energy has alwayplp\sca domimani role im the climate
of an underground facilities and mine tunnels.

HEATING REQUIREMENT FOR THE DEICING

It is enough to heat the first 300 m section of the
intake-air tunnels just where the icing appears.

The heating system uses hot water and glycol
solution being circulated in pipes loops below the
floor and on the roof of the mine tunnel.




JEGESED LEJT SAKNAF T TELJESITMENY IGENYE |.
(Chapman 1952)

gs = a jég olvadaspontig tortén melegitéséhez sziikséges (W/m?),
Jm, = a jég olvadashjének fajlagos értéke (W/n3),

A= ajégmentes €s a teljes tertlet aranya (dimemsiless),

g.= aviz parolgash jének fajlagos értéke (W/n3),

0, = abehlzo levegnek atadott h fajlagos értéke (W/n¥).

g, elhanyagolhatd, amennyiben nem szamolunk lerakodojégréteggel

S
I =— ¢ XTI :0883§N
q o Cp "2

s = a lerakodo ho és jég vastagsaganak névekedésinie (0.0025 m/day)
=jégsr sége (917 kg/r),
c, = jég fajh je (J/kg °C)

JEGESED LEJT SAKNAF T TELJESITMENY IGENYE II.

A péarolgashoz sziikséges Imennység g,

S W
Je =a>cmxr W= 7238W

w=Vizsr sége (1000 kg/),

C,, = péarolgash (2,512 kJ/kg)

Aviz —leveg fazisfellleten atadott h

W
q, =h{T, - T,)= 3924F

T, = vizfilm h mérséklete ¢C), 1°C (33°F)
T,=belép leveg h mérséklete télen ( -5C)
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NEEDED THERMAL POWER

Q,=47.35 W/n¥ Roof: 70.63kW
A,=1.800m

Floor: 85.23kW

A=1.800n%
GEOTHERMAL SOURCES.

At maximum operation 80 m?/s (32.3kg/s of) air-flow is utilized.

Qn = mc, (T, - Tp) = 6528kW

At minimum operation 25 m3/s (32.3kg/s of) air-flow is utilized.

Qaireffmin = mc, (TL - T2) =357kw
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Every day in the mine tunnel about 500 fiday of water is produced.
At normal operations the water is collected in a smp in the mine.
From time to time this water is pumped to a creek o the surface.
The temperature is 15°C, and doesn’t depend on the season.

The flow rate is steady.

Q, =mc, (T, - T,)=2424kW Sump
500n¥/day
where
m = mass flow rate (57.9 kg/s),
¢, = specific heat of water
T,, = mine water temp. (15.3C),
T, = outlet water temp. (5°C).

Temperature of this mine water is about 13C

Heating demand: 156kW Roof: 70.63kW

Floor: 85.23kW

Heat source: 599kwW Air: 357kW

Mine water: 242kW
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CONCLUSION

The tunnel floor of the entrance section of an underground wast
deposit system is exposed to frost and icing in winter.

To avoid this danger, an ins-situ floor deicing heating loop systel
is designed, which is much more effective than the originally
designed intake air heating by traditional oil burners.

There are two heat sources of the geothermal energy. One of
them is the heat content of the surrounding rock, which warms
up the ventilated air. The other is the heat content of the catted
mine water.

Both thermal sources are enough to satisfy the deicing heat
demand.

The benefits of the geothermal solution compared to the oll
burners are lower heating power, elimination of the use of fuel
oil, and decreasing the CQemissions radically.

KOszonom a figyelmet!
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