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Do geothermal systems maximize the
overall heat transfere rate ?

If they do, it seems like there must be twgphase
(steamliquid) conditions and phase conversion

In the heat mining zone

Two-phasec onvection Aheat pi
efficient heat transfer mechanism
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Nusselt number at different base temperatures
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P-wave velocity

Two-phase conditions reduce Vp dramatically
(compressibility of pore fluid almost infinite)
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(Kjartansson, 1979)
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If two -phase conditions prevail in the heat mining
zone above the brittle/ductile transition it should
have low Pwave velocity

Such a zone of low Vp can be studied by seismic
refraction, tomography and P-wave reflections.
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Physical signatures of supercritical and
lithostatically pressured deep systems

Not well known, needs further studies

Likely low Vp and Vs (high compr. of supercrit. fluids,
reduced mech. strength) and relatively high attenuation

Possibly increased conductivity (brine, fast ion cond.)
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P-wave velocity structure of Krafla

(Brandsdottir et al., 1997)
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Proposed seismic experiment in Krafla

1. Scrutinize data from the permanent seismic network.
Tomography, reflections, attenuation, Swvave shadows.

2. Deploy 20 additional seismic stations and record for
4 months and shooting explosives (2014).

3. Detailed analyses of all data (seismic, EM and bore
hole data) to characterize the deep roots of the
the Krafla geothermal system.

AR,
- SOR ICELAND GEOSURVEY




Permanent
seismic network
In Krafla

and near shot
points
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