F40% F 3 HHEM TS # 5 Vol. 40 No.3
2012 48 6 F COAL GEOLOGY & EXPLORATION Jun. 2012

MEHS: 1001-1986(2012)03-0082-04

KERR B RERARE

SUE= 27 I
(1. PR IEATELH TR, BT ®E 710077,
2. EMAFERIAEFR, M4 K& 130026)

FE: 4T3t K AR RG4S Kk &8 T K3t RAE IR T R BORGG#oh, oA T RAB IR 4L Sk JUR A R~
R L, BT RABAEE KRIVRAHEMZE BTG EE . woifedwasil 3 AF8A e
45 KR @ T R EEAT T 2FHu 3K 12 ) CFD A TR B & @ K RAE IR 45 5 JUR B 3R #AT T 4L
{EAEDL, BT T L2 QA IER T ARG AR AR, FIE R AW, WEi4k Rk
&R A AT RABIREG T AR . RAEIRAL K R AR R B R x & A d & K AL AR RAB IR 4L K 49
MAEA EE2ET L.

X # I RMAIRLEK; RETRK, MK, AR

FESES: P6344 XEAARIRES: A DOI: 10.3969/.issn.1001-1986.2012.03.020

Design of undersurface figure for large-diameter reverse circulation drill bit
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Abstract: Aiming at the reasonable structure design of large-diameter reverse circulation drill bit used in gas drill-
ing, research on the relationship between undersurface figure of reverse circulation drill bit and forming effect of
reverse circulation was carried out in this paper. Firstly, the flow characteristics of compressed air under reverse
circulation drill bit were analyzed. Then the experimental tests were done with experimental apparatus for
hole-bottom flow field simulation of special reverse circulation drill bit, three types of undersurface figure: con-
vexity, concave and combination of convexity and concave were designed for reverse circulation drill bit and tested
with regard to forming effect of reverse circulation, the results show that concave undersurface figure is beneficial
to formation of reverse circulation. Finally, with CFD technology, the numerical simulation of bottom flow field
formed by reverse circulation drill bit with different undersurface figure was done, which exposes the flow charac-
teristics of compressed air under the drill bit and the mechanism of reverse circulation forming affected by under-
surface figure. The research on the undersurface figure design is helpful to improve the performance of

large-diameter reverse circulation drill bit.
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Fig. 1 Flow field structure of impinging jet
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Fig. 2 Experimental apparatus for hole-bottom flow field
simulation of reverse circulation drill bit and undersurface
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Table 1 Test data of outer-annulus pressure and
volume flow rate
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Fig. 3 Curve of outer-annulus pressure and volume flow rate
changed with center-hole pressure
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Fig. 4 Geometric models of hole bottom flow field formed by
reverse circulation drill bit
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Fig. 5 Distribution of velocity vector on hole-bottom surface
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Fig. 6 Distribution of velocity contour line on section of models
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