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Abstract The drilling practices of oil and gas wells have proved that reducing the Bottom—Hole Differential Pressure (BHDP) is able to
significantly improve the Rate of Penetration (ROP), reducing the drilling cost. The structure features, depressurization capacities, and the
current researches and developments of Equivalent Circulation Density (ECD) reduction tool, vortex joint, and vortex bit are summarized
based on the analysis of the depressurization theory of the vortex tools. The numerical simulation analysis is carried out to study the
bottom hole flow field of the vortex Polycrystalline Diamond Compact (PDC) bit using the CFD software, the results show that the critical
factor affecting the vortex bit depressurization capacity is the reliable sealing of the annulus between the vortex bit and the borehole
walls. 150°—180° is recommended for the angle of the reverse nozzle, and more than 32% of the total circulation drilling fluid is also
recommended as the upflow, providing the theoretical guide for the development of the vortex bit.
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Fig. 1 Depressurization mechanism of vortex tools

8 7 P 5 2 0 7 5 T H, B

pezé—pﬁcoszﬂ[l—(rg/rw)z] (D)
S 9 A€ T 1) 1) B ) B A 1 R D
P=pqwcosdls, (2)

Et,ﬁﬁ:é\}il}%:

B 68

PP Ap= ;—pv ZeosO[ 1- (ry/r, ) Hpq. vcosdls, (3)

X pe W TR sp 8 B IE MR E o, g FEHRAE AR 5o DA
Ui HE F2EAR o A R B AT A T E 5 6 A A AR U Sl O 1) 5 e

DI 1) 9 e 15 AL SR B Te) I 0 TR AR 5, O O RS AT R 5 g,

Oy IS T W W B 5 9 DAy I 1) M G v 25 S R A 2 P SR £



] jcmik

##E S 2012,30(23)

42148 3L ZE (Reviews)

2 RREXNKHIBEHAR
21 IFERRER

Bern S5 P2 5] HH — Fh B AL 24 05 8% & T2 (ECDRT)
AT g 2 ply I B4 2 5 1 RS A4 B 235 A4 R g (W 385 i, 3 2o
AR DAL AR B T S SR DR i A A R (18] 2) 1% TR SEBs |
DR N NG S B i N R R R By i L (R
BEFL I HLARBE . WA 5e T IR R ol 3B 2 R I I 5 g, f it
BE B A MR P E s 25, SR E MM R R AR
TRETE Bt B A IO I 41 3 20 b, VR 9 B 2 0 s/ iR
B R A TS (B 3)), B % 35 B8 (R 4l
B ECDRT S5&4 45, BRI 18] 30 i 14 2 g 41 i
IR A . ECDRT /& —A> A B0E T 3l £ A VU0 74 2 43t
B ), AR AR SRS s R A I . T DA PR EE A A
N %% B i o 1.8g/em?® MRS T . T HARHESM 2 208.3mm,
ik AME 172mm, AT F A BE K 244.5—339.7mm A9 45+
P, BEA BRANG P15 7R 5 38 45 5L/s (G T .

A
T LI

!

B2 BRRELUEEAZEIR
Fig. 2 Equivalent circulation density reduction tool
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Fig. 4 Multivane fan depressurization apparatus
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