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Abstract

Air reverse circulation technology has great application prospects in offshore drilling because of
its features such as adjustable upflow rate and safety. However, in the Marine environment, due to
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the effect of jet hole diversion and the complex narrow cavity at the bottom of the hole, whether
the air path can successfully achieve reverse circulation is the key to the successful design, so it is
very necessary to analyze the space flow field of the air reverse circulation drilling probe. Based
on the theory of computational fluid dynamics and FLUENT software, this paper numerically sim-
ulates the spatial flow field around the probe, and analyzes the effects of factors such as the num-
ber of air intakes, the number of perforations, the relative positions of air intakes and perfora-
tions, and the number of perforations on the performance of the probe for air reverse circulation
drilling. The research results show that the number of air intakes is 2 and the number of perfora-
tions is 4. The air inlet and injection holes are staggered, and the injection effect is the best when
the number of injection holes is 4. The above research lays a foundation for further study of the
coupling relationship between the parameters.
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Figure 1. The principle of air circulation drilling
1. =SERERIERE

3.1 EAIER
VLR AR B A h AR s RIS S T iR . sh&E SiHE i A ge & T IE T F2[6] -
SN TR
0 -
é%+v(gy)=o @)
eI
0 pc\7 - -
(at )+V-(pcvv):—Vp+V~(yCVv) )
REE T2
O p.Cpe T, -
—L7f—l+V(AmeJ=V(&VR) ®3)

Hoh, p RIREMEE, v NTRREE R, u WIRERBIREEE, c NIRRT
3.2. BEREMEFRRIA = YERE

BAREAY FLILALR AT W 2@ PR, FATAERTR AT TR S 2 RAHE
Lol BRI HFARA, 2R RS AL, B RER AR R R,
15 FL Al S ved RAE SR P AR R, TR B A SRR B BB REHE T KR A AN B 4 LA
Hith o MR SRRUDEH, BISERIEAREE, FFERARUEIEE R s 2(0)FT7R .

DOI: 10.12677/app.2024.148066 622 N A


https://doi.org/10.12677/app.2024.148066

M EE A HA

M i &

Wi % W

v s
I_‘)\D\ 51 5 9L 3 0k Bl
o
KR AN E
5k I i A
% A
(a) WMATIALAE 7R (b) AL 38 TE A R

Figure 2. The gas flow field of air reverse circulation drilling
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Figure 3. Model meshing
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Figure 4. The track line of gas velocity
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Figure 5. The static pressure diagram on probe flow field
E 5. RS HRmERER

4. BERBIFEIRIRK L2 E)FRIAT N E R D4

N 2 fras, ASCATFANEEE . HHFLEE. AN DS 515U A AL E LR 51 S FL R X
4 AR ARG R 12 AR REREAT PR

Table 2. The parameter table
® 2. ARSI

E S k) S WNEE-§ HT LA E TENAHEIS LA E  SURLEE

0 1 2 T 6

1 1 2 ity 6

1.1 1 3 e 6

2 1 4 e 6

2.1 1 3 T 6

2 4 T 6

4 2 4 R 4

R 3 IH T ERREA BRI PP R S TSR Hoh, “IMRERIE” . CEARRE”
BERMARGIGI ST, BUEMOARR S M RE#sE;  “ B D BRRSUE " AR ALK, %

DOI: 10.12677/app.2024.148066 625 N ) R


https://doi.org/10.12677/app.2024.148066

Kl AT SR B R G SIS RE T, AEXHEBOARER S T R Jolls ;s “ B NIl R 7 Sk R G U
JEIRETT, BUEBOGMEF, ARRBEIE SRR, REUAEGME, R A [l e i
SR AN A BRI RE ), BRI RS N DR R TR R IR R
Ry BEBUNMUCRRGINFEAR, AL EBEFIRTRGTIHEES, KRGS % .

Table 3. The result of numerical calculation
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3 0.092 —-0.292 —1475.283 —3676.681 84.601 59.239  4.688E+05
4 0.128 —0.328 —2845.139 —8589.700 159.662 88.735 6.758E+05
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Table 4. The effect of the number of air inlets on performance
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Table 5. The effect of number of perforations on performance
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Figure 6. The comparison of blown area
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Figure 7. The gas flow field for option 4
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