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Abstract; In order to improve the cuttings removal performance of reaming pneumatic impactors
in hard layers, the computational fluid mechanics theory and Fluent simulation software were
employed to find out a design method based on the critical velocity principle of cutting particles,
which is related to the cuttings removal performance of reaming pneumatic impactors and then it
was applied to the back-reaming pneumatic impactor. The speed distribution regularities of gas
phase, the change of cutting particles’ velocity and trajectory, and the concentration distribution
of cutting particles in the flow field of the back-reaming pneumatic impactor were obtained. The
results showed that the cutting particles’ critical velocity of the back-reaming pneumatic impactor
in the cuttings flow field is 6. 02 m/s. The design method related to cuttings removal performance
can effectively strengthen the cuttings removal performance of the back-reaming pneumatic
impactor, and the velocity of gas phase increases to 10 m/s in the flow field. The time when
cutting particles remain in the flow field is shortened, and the value of particle concentration
distribution range in the flow field decreases from 0 ~ 100 kg/m’ to 0 ~4 kg/m’.

Key words: reaming pneumatic impactor; cuttings removal performance; design method; gas-
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Fig. 1 Structure of the reverse reaming pneumatic
impactor
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Technical parameters of the reverse reaming
pneumatic impactor
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Fig. 2 Reverse reaming pneumatic impactor and
cuttings flow field
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Table 2 Boundary conditions of the cuttings flow field
of the reverse reaming pneumatic impactor
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Fig. 3 Velocity distribution curves of the outlet section in the cuttings flow field

2.2.7 SRS

PEHAY S AR A 0. 28 kg/s, X a1 4
LA B 2R AL HE O 4.2 m/h, BIEACHE
BRI ATE A 0. 05 kg/s B B HEE i ik
A7 B WA 4 7 B, 45 2 HE 8 U 21 PR A O
Yoy A .
2.2.8 HHEIFHEEM S

Sia Ry LR s bl A gt ik e
PRUE P 25 P HE R AT 0. 28 kg/s 544
AT o AR A SE R BETT, B phh e e AL vht
PP FLPERERTEE T, RIS o 2k 2R

3 WO IR HEE B o3 A R

T R LA B R 2 T HEJE P Re R LA Bh
i R MR LA s b 2 HE S
T A AR AR A B0, T LAY B A5 L0 3% iR X
R LA Sl p ok 25 HE S PR AR 052 I .

3.1 SHESHMENIN

Ry LB vp i A LHES T R IR R X
FrAr A, B P B B AL 7z =0 p9#Rin R RERE 7553
F W3 N AR I 4 Rl 2 =0 #m ik
SR x BT R EE A s B B 4a R IR

il A HEJE PERE BT AT B B9 SO BE oA, K
4b A HIEE T HE R PERE RO I AL s wh i AR i T
JTEAF R S E 235 (R IR .

(a) | E—

=

— N
B /(m-s™) s
15.0
12.8
10.6
8.4 T
2.2 . y
o
1.8
et e
-48
-7

~
(=21
~

-40

B4 HBERGSEERESHZE
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