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Abstract

Hydrothermal jet spallation drilling (HJSD) is a new drilling method suitable for drilling deep
wells in hard rock formations. The characteristics of HISD are that the rock surface is impinged
by a high-velocity hydrothermal jet, causing rock breaking into small spalls. In this study, we
develop an analytical model to evaluate the heating conditions (surface temperature and surface
heat flux) in HJSD, in which the effect of jet impact on the heating conditions is first considered.
Meanwhile, we conduct thermal spallation experiment using sandstone and granite samples.
After that, the effects of jet impact on the heating conditions are investigated. Furthermore, the
impacts of all physical parameters on the heating conditions are compared to clarify the key
factors. Additionally, we compare the rate of penetration and heating conditions between
sandstone and granite, which can provide direct understanding about the suitability of HISD for
sandstone and granite. Our study provides a further understanding of critical physic affecting the
rate of penetration and heating conditions in HISD.
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