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Improvement of DTH reverse circulation bit and its emulator on
interior fluid field

HAO Shu-qing, YIN Kun, WANG Qing-yan, REN Hong
College of Construction Engineering, Jilin University, Changchun 130026 , China

Abstract: The philosophy of the improved design on the DTH reverse circulation bit was introduced and
numerical simulation and emulator analysis were carried through on the interior fluid field of the bit by using
CFD technique. The results show that the reverse circulation effects were improved by the combined actions of
pumping and reverse air flow from the jet orifice at the bit bottom, which made the ascending air flow inside the
bit more than 15.24 m/s; therefore, the core samples could be easily lifted up to the surface. The authors de-
signed and made bit models with the injector hole at different obliquity in the bit. The experiment shows that
the maximum pressure is formed when the injector hole obliques at 30°. While the same bits are applied to the
Luanchuan molybdenum deposit digging, the natural reverse circulation could be formed either the drilling pene-
trates through worked-out area or beneath it. Sixty-six prospect boreholes have been drilled with the same tech-
nique and accumulated footage is over 2 500 m, with 4.08 m in drilling hour efficiency.
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Fig.1 Structure of DTH reverse circulation bit
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Fig.2 Interior pressure distribution nephogram of the bit
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Fig.3 Interior velocity distribution nephogram of the bit
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Fig.4 Experimental model of the bit
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Table.1 Pressure in diverse obliquity injector hole /MPa

EH s O EH aE/ )

/em 30 45 60 /em 30 45 60
4 0 0 EE 15 —0.10431 -0.02393 —0.02020
5 0 0 EE 16 —0.10531 -0.02837 —0.02089
6 0 0 EE 17 —0.11441 -0.03520 —0.02193
7 -0.00112 0 EE 18 -0.12451 —0.04657 —0.04221
8 —0.00647 —0.00480 —0.00083 19 —0.13412 —0.10686 —0.05959

9 —0.00862 —0.00512 —0.00144 20 —0.14422 - 0.11755 —0.06000
10 —0.00991 —0.00651 —0.00244 21 —0.15647 —0.11916 —0.05050
11 -0.01022 -0.00731 - 0.00247 22 —0.11993 - 0.09774 —0.04988
12 -0.01116 —0.00822 —0.01044 23 —0.11141 —0.08176 —0.04588
13 —0.09431 —0.01284 —0.01090 24 -0.10745 —0.00971 —0.04364
14 —0.09455 - 0.01384 —0.02000
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