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Temperature in the depth of -2000 m below sea-level
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Main types of thermal water aquifers

N ¢ 3 - |
r\\\—_'*'_’_\
Ag\\ﬂ CT = F;I;/ w0
INT T TN 3—_\_&1 : —~

w
- —

'

30 °C

== Karstic rock (aquifer) 1. Karstic thermal spring

== Clay, clayed marl, silty formations 2. Well, taping the fissured geothermal reservoir being in

(aquiclude, aquitard) connection with open cool karstic system

Volcanic formation (not aquifer, aquiclude) 3. Well, taping the porous geothermal reservoir, being in
Sand, sandstone (aquifer) hydraulic connection with the shallow layers containing

.. o cool water

:l, Range yielding water warmer than 30 'C 4 wel|, tapping confined porous layer without recharge

Flow direction 5. Well, tapping confined karstic formation without recharge
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Thermal waters tapped from the Pre-Tertiary basement rocks
- thermal karstic springs and wells of Hungary

Total thermal karstic water withdraval:
70 m3/min

Karstified Mosozoic imesiones and dolomites,
overfaying Eocene imesiones

l.c Non-karstic Mososoic rock (Panninikum, mael, volcanics)

1% Karstified Old Palooroic formations
(BOk, Szérhegy. Szendrd Mis )

(mwp‘ e and Precamiean fomatons

L

The main Mesczoic beits ) | Karsts

1: Transcdanubian Cantral Range - Aggtelek Karst Region o 50 km . D s

(Eastern Aipian Bakonyides and Gemendes) . '0 Geothermal energy utiization piict project with reinjection
2: Middie-Transdanubian - BOkiian - Meliata seres (Lenti, Andriashida, Malykit, Nagysezonas)

(Inner Dinarides ¢ g. hanscca-Kaink in Crosta) L@ Larger thermal karstic spring-ste

3: Mecsek Mis. - S-Zempién Mis (Epcontinental seres, ¢ g Karawanken)

4 Vilany Mis - Biharia rappe seras . A Concontrated cokd karstwater-withdraval
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Thermal-carst areas with possibilities for

spa-developments
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Depth the top of mesosoic-paleosoic
substratum

Elevation (mBf)
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Surface temperature of substratum (°C)
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Geothermic energy density map of mezosoic substratum (GJm-2)
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Less than 3000 m deep oil-exploratory drillings in mezosoic rocks where the
temperature is higher than 120 °C
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3: T firct thermal sater wells tapped Upper Passosias, Upper Pliccene and lover Jleistocems aquifers 4. Penmtnian 3. 1. for=atiens in the Carpathian basios /s, @r.1972
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Basement-depth of upper-pannonian layers
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Porous water-bodies temperature

The temperature of outflow water from wells 30-49,9 °C

Temperature of outflow water (°C)

e 30-39.9
e 40-49.9
Revealable max. temperateure of outflow water (°C)
30 -30
50 <

.
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Porous water-bodies temperature

The temperature of outflow water from wells 50-69,9 °C

Legend
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Porous water-bodies temperature

The temperature of outflow water from wells 70-89,9 °C
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Porous water-bodies temperature

The temperature of outflow water from wells >90 °C

Temperature of outflow water (°C)
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Pressure changing in the Great Hungarian Plain thermal-aquifer
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Spread of porous-thermal aquifers with higher temperature than 50 °C

350000

300000

250000

200000

150000

100000

50000

Legend

Mesosoic rocks on
the surface or near to
the surface

Paleozoic rocks on
the surface or near to
the surface

Neogene vulcanic
rocks on the surface
or near to the surface

wagy felsznetaeiten

400000

450000 500000 550000 600000 650000 700000 750000 800000 850000 900000 950000

2009. oktbber 1.




The temperature of Upper-Pannonian aq_uifer basement (_°C)
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Geothermic energy density map of Upper-Pannonian
layers (GJm™)
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Thermal water producing wells filtered on Oligocene and Miocene layers
(Local reservoirs)
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cca. 15,0 m3/min

Legend:
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secdments fitered together with the Mocene-Okgocene layers)
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Temperature and utilization of thermal wells in Hungary (2005)

Legend
Utilities
Water-work
spa

Energity
Multi-purpose

wwlL TR

Max. terperature of outflow water
from porous rocks

Bl 30 - 40
B 40-50

50 .60

60-70
B 70-30
B 50 - %0
Bl -5T

N7

A M

SN«

)

2009. oktbber 1.




FoM.myamm

Séshartydn Bukkszék Tiszavasviel !
° Tiszaljyhros @ PO 'ﬂ!'“ll
Piszitg ° lo: .Micn :0‘9” WM‘ I
oby Parbdsasvir ® @ Andormaktilys © Nyibites
Fertérikos QNizegria EQerszalok s @ erakovesd ® ¢ Haysidorog
Soprog L‘MY'-“..M 3 .ﬁuocugo o Sibd 5204
Y Kapav Piliscsaba eVeresegyhiz o Cuiny <
Nagycenk ° %Cwma klbobs 6 uda.pn . ul« @ T1szatlired @Balrmazijvieos
Petdhiaza 02 ker. @%Qd% X4 Téatmis gineapat przaszantenve @Debrecen
X% Bicske 01 ku kr o ““:. R S Mojdis s
® . srsleste Pips Pusztazimor .e' O 5 ~ © Nagykiata SR, © Kaba,
Szomgotnely  ® _sirvie . o uan'muu @ Tipios rertminton Kacad® O, @FOIGes
o m. 'Volonoo Szigethalom A.lbomu Kisoiszill ‘.. -daﬂ.y falu
Székesfehérvic @ Girdony Ceghid @ . "N' Biharn,
il Kunszentmikid o Tt = O Turkeve @ Fuzesgyar
U uns2entmikios s :
Zalaszeragrét o .. Csopak ®ana ° . '3"".""“,"0 QHMezitir @ Dévavinya o -
., paler Ured p—_ Scentkirity o @ Tiszatoldvie g = harug
Kehidakustiry — Kushomqa' © Niszakdceke e Gyomaendr
9 Jues @hding 0D, s Skl .
Polaske .’“"" 42..,... sonytomaj @Nagyberény @ anp @Ounatoldvir . san
szentlhszlé OMM eVara o G "' - §°M M pagyszénks Békésceaba
° 1 @Buziik Tamési  p, ®Taba @ Szentes L4
Gelse® o ® ar ® e @ Kiskiros Nagymigocs @ @Gerondis
Zal Marcall ®igal ks Kalocsa @ Oroshiza
= g Yﬂ?golk - @ Kiskunmajsa @ Széhitas
Hiskunhalas @ haza
Kapowir Mg gDomblvie Hesinatvit® Ttaad, ®

o Dikal

&7y

Muhalom.

@ Localities with medicinal water

o Localities with mineral water

o Localitics with medicinal and mineral water
thermal waters

20 0 20 40 80 80 100 Kilometer non-thermal waters
. | L]

2009. oktbéber 1.




Utilization of geothermal-energy in Hungary

Thermal-wells

Water production

Energy production

Type of in 2003 in 2003
-~ utilization N
GD“mber % Q (m3) % WI(GJ) |%
Agricultural
Sl .. |74 68 9 900 663 | 67 728854 |62
Multi-purpose
 ULLEIU 11 10 1181779 |8 77310 |7
Communal
AU anS 13 12 2 350 524 |16 224793 |19
el 11 10 1.363 632 |9 138350 |12
sl 109 100 14 796 598 | 100 1169 307 | 100
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Still utilized geothermic energetic stockpiles

- utilized energy: total = 2,46 Pl/y;

- heat content of leaking water until 30 °C: total
0,58 Pl/y;

- heat content of leaking water until 20 °C:
osszesen 1,17 Pl/y.

57,8% of the working thermal wells (915) made for spas and hospitals
(289) or water works (240); the most of other utilized, but only
30-50°C outflow-temperature wells used for water-supply too.
Because the lack of knowledge on particular datas of water yield the
estimated value of the extracted geothermic energy is between 12-

24 P1/y.
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Possibilities of developing of geothermal energy

Exploitable geothermic energy :
343.000 PJ

Supplied heat per year from heatflow :
264 Pl/y

Utilized heat from thermal water in 2003:
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Thanks your kind attention!
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