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EXECUTIVE (or PUBLISHABLE) SUMMARY

To validate the newly developed laser drilling process, Fraunhofer IAPT created a down-scaled
model of a U-shaped heat exchanger for deep geothermal energy. The laser drilling process was
applied with up to 30 kW of laser power in both vertical and horizontal directions to achieve the U-
shape inside the rock material. During drilling, the laser mainly melts the rock, which then solidifies
again and is excavated from the boreholes using a gas stream of nitrogen. Fraunhofer IAPT
developed special drilling equipment for this process and produced prototypes by 3D printing. The
components are made of stainless steel or Inconel to meet the high mechanical and thermal
requirements of laser drilling. The vertical and horizontal sections of the borehole were each created
with drill heads specially designed for this purpose, whereby the laser beam is deflected using a
copper mirror and acts in different directions. The results of the validation show that the laser drilling
process can be successfully applied to various types of rock and that the high-speed laser process
can be used to create accurate drill holes even in hard rock such as granite.



