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Simulation computation of temperature field in riser annulus for dual-gradient
drilling using gas injection
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Abstract; Considering the [eature ol dual-gradient drilling technology via gas injection, this study establishes multiphase flow con-
trolling equations for riser annulus in dual-gradient drilling and further provides the solution according to the heat transfer finger-
print of different flow patterns and by taking into account the heat transfer relationships of {luids in riser annulus with seawater
and fluids in drilling pipes. The results of simulation computation show that with increasing water depth. the temperature in an-
nulus rises and the impact of low temperature in deep water becomes more profound. As the liquid discharge is increased, the
temperature rises while its increment declines. Because of the difference in heat transfer among various flow patterns, gas dis-
charge only has a great effect on temperature in certain well intervals, and the temperature in annulus rises as that at the injection
rises. The presence of an insulating layer significantly affects the distribution of temperature and increases the minimum tempera-
ture in the riser annulus by up to 10°C. For preventing hydrate formation and drilling fluid gelation, it is recommended to in-
crease the liquid charge as much as possible. cover the riser with an insulating layer. and install heating equipment in the circulat-
ing system to boost the drilling fluid temperature,

Key words: gas injection: dual-gradient drilling technology: annulus: temperature field: {low pattern: simulation computation
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Fig.1 Model of four flow patterns of gas-liquid two-phase flow
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Fig.6 Influence of insulating layer on annulus temperature
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