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Research on application of in-seam air directional drilling

under complex working conditions
CAO Xiaojun
(China Coal Technology and Engineering Xi’ an Research Institute (Group) Co., Ltd, Xi’ an Shaanxi 710077, China)

Abstract: Broken soft coal seams account for a large proportion of coal resources in China, and generally, in-seam
drilling is featured of poor hole-forming and shallow drilling depth; while air as a flushing medium of directional drilling
process is an effective way to solve the outstanding problems in soft coal seam drilling. In some mining areas, a large
amount of condensed water is generated by the flushing medium due to complex working conditions, resulting in
extremely low efficiency of in-seam directional drilling, or even difficulty in drilling in broken and soft coal seams.
Therefore, from the perspective of underground directional drilling technology for broken soft coal seams, the author
analyzes and studies the formation mechanism of condensed water in the air flushing medium under complex working
conditions and the influence of condensed water on directional drilling operations in air drilling, and has solved the
problem of low drilling efficiency under the complex working conditions by improving the flushing medium channel
device. The research results have been verified and applied in a mine in Southwest China. With the improved process,
the maximum footage per shift of in-seam directional drilling with the air screw motor reached 51m in soft coal seam
with the maximum average drilling rate for a single hole up to 34.5m/shift, which provides an example for in-seam
drilling in the similar environment and has important significance for promoting the research on drilling in broken soft
coal seam under complex working conditions.
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Fig.1 Schematic diagram of the underground air directional drilling system in coal mines
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Fig.2 Schematic diagram of the flushing

medium supply system

P TR K A 2 A TROK g 48, b e o o 4 ik
TRCK 5 B I FP AU R — G TBOK A% - GTOK A% o T
K2R HNUL T2 BEA A AR R B R ORHEK B AR 2
Fy o A BT 280 WOK A% I BE 4SS K TR B 5K
i e A AR I DT IR B ROK BOR o — SOOK 2%
N T B OK & R T GOK A A A R A AR
AR o — UK A8 AE SE 45 9] o) T sh AR ok . —9
oK AR AU B ShoK 4% K DU B Z K A4 A
K VR R HOK BRI AT T BEOR B s i .
— GOK i BE A Ak b 2 R AR PR 2 R RR oy BEAS
K, TR g RE A 6 — SR B OK BRI RERE
— GUOK A AR BE AL BE5E 1 BE S K FRUCHE H



B50ER 2 M

NG AR BT MU JZ 25 0 1] A 3 RO FH T 5 153

I e A BT A T R R TR R Tk
) 2 BR kA B BEASK A H A, DA R AR B L I
W 35| 3 v ) 1T 5, 0 — 200 o AT Al e e LA AT oy
FLAM BB 7 Lk AL PR A A3 T £ 1 2 4R v B R
JZ 25 SUE 1) Rl kT

4 [ AR e

VY T i DX M A e A A, R ) B OB 2 B
B2 o e DR RO T2 v B L AL R) S Y R
Jiti TS 2 5 1) i L B R R 28 S0 B itk T4 4l
B 27 52 2% T 00 R 8 R 45K, R AR T I UK it T
TR v FH kg, X DA _E R 5T S R AT B IE .

R R H ZDY4000LDC RS ML, 4 B0 & N -
D73 mm B i (L=15m)+ L+ HE+ T
Toth + 25 SARAF H I8+ 0108 mm %3k o

W 2D B — B BeR DU 28 R
BT T 3 7 ) i T2 AE T i 2 A Sk S it I
JREJZ it T 5 55 I B o A2 e A R T 4 E L
HEIE W T LA To e Ja , 26 A R IR 58 v
DBk T 5 4% T00 T R 23 25 50 ) 4l 3 1 BF 5 o
e R S PR RO e W 1

F1 RS HE RSt

Table 1 Drilling footage per shift m
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Fig.3 Drilling tool out of the hole in a coal mine
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