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Abstract

In air drilling with coiled tubings, the key was to recycle broken rock particles out of the wellbore.
According to the fractal theory of rock fragmentation, the shape of rock was self-similar, and the
particle size conformed to the law of Weibull Distribution Law. The BWRS equation was used to
calculate the air density and Lemmon method was used to calculate air viscosity and Weibull Dis-
tribution Law to fit the particle size distribution. The drag force relation of Bagheri non-spherical
particles was used to calculate the air resistance of cuttings and the air velocity and pressure dis-
tribution in the wellbore, and the wellhead pressure of coiled tubing drilling. The minimum flow
rate calculated with the algorithm presented in this paper is in good agreement with the flow rate
in the literature. The feasibility of air drilling with coiled tubing is also proved.
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Figure 1. The comparison of fitting Weibull distribution and measured values
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Figure 3. The relationship between drag coefficient of spherical particles and Reynolds number
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Figure 4. The diagram of pressure of flow around an elliptic cylinder
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Figure 5. The distribution of calculated air pressure
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Table 2. The calculated result of rock carrying of coiled tubing in different wellbores

Fz2. FEIFR. EEENEETEER

JFHR B 4%/ mm LS HAR/mm I HE/(m?-min™) JF 0 £ J1/MPa
2159 50.8 50 5.65
215.9 60.3 50 3.61
215.9 73 50 2.41
330.2 50.8 100 10.27
330.2 60.3 100 6.34
330.2 73 100 3.96
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