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DeepU Project
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Experimental setups

Linear Laser tests Discrete Laser tests DeepU Laser tests
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Laser-rock interactions
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methods after Mlauer 1980
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Melting-evaporation laser drilling

Exp parameters:

S s IR image of irradiated granite
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Melting-evaporation laser drilling

Exp parameters:

« P =28000W

 Pp=30000 W/cm?
% - -

IR image of irradiated granite
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Thermal spallation drilling with N, assist

Limestone
« Large diameter of borehole (>5cm) G g 5y
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* Purging system necessary (N, flux)
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Thermal spallation drilling with N, assist

Limestone
« Large diameter of borehole (>5cm) 0 A e

* Purging system necessary (N, flux)
« High efficiency of drilling
 Low temperature (<700°C)
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Thermal spallation drilling — DeepU setup

7 W | s Supported spallation on H,0O
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Lithology ROP (m/h) Specific Energy (kJ/cm3)

granite 4,1 - 15,2 6,35 .
sandstone 5,9 -25,2 2,54 meltmg
limestone 0,4-2,0 8181,82

saturated limestone 3,9-5,1 8,20 www.deepu.eu
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Laser- drllled rocks — thermal spallatlon BSE images of boreholes

limestone

Thermally spalled rocks are
affected up to 1 mm in depth —
shearing fractures and tensile

fractures
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Conclusions

Melting-evaporation laser drilling is possible but inefficient

Thermal spallation laser drilling is possible and efficient for wide range of lithologies

Thermal spallation affects only the surface of the rock, < 1mm

Vitrified walls of borehole formed in melting process are fractured and permeable

Drilling with laser is possible and the process will be

optimized and better understood in next years
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