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CFD simulation of the two phase flow field in the sealed coring bit
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Abstract: Sealed coring is a special kind of coring operation. Through the cooperation of the sealed coring tool and the
sealed coring bit, the core and drilling fluid can be isolated under the action of sealed fluid, and in-situ oil saturation and
oil-water dynamic data can be obtained. The sealed coring bit is designed as a double channel structure, which can meet
the requirements of drilling fluid flushing, cooling the bit lip and carrying cuttings. At the same time, the sealed fluid
can form an enrichment area at the bottom hole to effectively protect the core from drilling fluid pollution. The channel
parameters of the sealed coring bit are the key to the design of the sealed coring bit. Based on the theory of
computational fluid dynamics, the k-epsilon turbulence model and continuity equation are used to simulate the
two-phase flow field in the bottom hole of KM type sealed coring tool with the sealed coring impregnated diamond bit.
The mixed flow state, fluid pressure, flow velocity and shear stress distribution characteristics of the bit lip are studied.
The influence of flow characteristics on sealing effect, drilling efficiency and service life of the bit is analyzed, the
design parameters of the channel structure of the sealed coring impregnated block diamond bit are verified, and the
optimization design suggestions are put forward for the two-phase flow channel of the bit.
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Fig.1 3D structure of the sealed coring bit
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Fig.2 3D modeling of sealed coring bit
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Fig.3 Calculation domain of 3D model for bottom

hole operation of the sealed coring bit
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Fig.4 Section view of the model calculation domain
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Table 1 Specific parameter setting of the two phase flow
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Fig.6 Cloud chart of the two phase flow in the mixed flow state of the sealed coring bit
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Fig.7 Flow field and trace of the sealing fluid and drilling fluid on the drill bit bottom lip

3.2 IR WO U KR g o

A Al S PR TR & DRI = LI B 8 B, 7
Bl Sk AR A0 AR o T YRR T R R, I 2 B 3
TN 15 m/s B BT 28 m/s B IE W K 1118 i
J i FEAR , 0 B 5 AR BV S 10 m/s, il Sk R T
R DA PN 9 1] S B R AR (LT L 7 Ak A
T3 B I B0 S0 DX A BE AR /N 308 0 m/ s
Bl Sk TR JR THIASE B 7 T Ak A R SR /D B R I

J& 5y R (FL b DX Sl 3 Ao R A A Sk K 1 SO R
T, Bl S % P RO R T R R A0 5 2 e
1Y B RO AR 221

2 Al Sk R R B R T o R TR 9 BT Al
TRV 3 T 1 53 A5 B 3 DAL 1 38 07 8 7 3% R
%, 764l Sk S TSm0 B 4 B E 5, MR 1
MPa# i 2 0.5 MPa, W ) & T4 R 1, 4 F)
T 10V i 1T ) R 1] 18 U p RV A0 A Sk B A B



B A8 114

O e 55 8 OGSk AR B CFD BT 5T

39

CRERREREIENANE

7
00 20 40 60 80 100 120 140 160
ZHUE 25 /mm

B8 ZHABOEHLEFRRERE
Fig.8 Nephogram of the drilling fluid velocity of the sealed coring bit
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Fig.9 Pressure gradient distribution in the flow field of the sealed coring bit
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Fig.10 Fluid shear stress distribution of the sealed coring bit
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Fig.11 Contour nephogram of shear stress

on the bit bottom lip
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