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Numerical Simulation of Flow Field of Center Partition-Type PDC Bit

Yu Xiaolong' , Zhu Xiaohua’, Jia Yanjie’, Deng Fucheng’, Tong Hua®

(1. Supervision & Technology Co. CNOOC Oil Base Group Ltd. , Tianjin,300450,China;2. College of Me-
chanical and Electrical Engineering , Southwest Petroleum University ,Chengdu ,Sichuan,610500,China)

Abstract: In order to prove $215. 9 mm center partition-type PDC bit’s cooling and cuttings carrying
performance, the blades channel model for $215. 9 mm center partition-type and conventional PDC bit was
developed according to bit envelope profile. The region with high pressure gradient was refined by local
grids and non-uniform structure meshing. The impacts of two bit hydraulic types on bottom hole flow field
were simulated. The results showed that the center partition-type bit formed a weak hydraulic connected
region,so that the flow distribution was more rational which can ease the erosion of the bit profile, help
cutter teeth cooling,reduce thermal wear,increase carrying capacity and reduce the risk of native rock ball-
ing. PDC bits with central partition structure will not increase the difficulties of bit design and manufactur-
ing,while it can improve water efficiency. It was recommended in the application of PDC bits in mid-deep
well drilling and comblined drilling.
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Fig. 1  Bits’3D model with different hydraulic features
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Fig.2  Flow field distribution vec-

tors in the 1-1" section of bit
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Fig. 3 Flow rate and flow field distribution on bit profile
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Fig. 4 Flow field distribution vectors in flow passage of bit
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Table 1 Bit flow field distributions
&Ry SARWAIEER, K VEFE %, %
P BBGEE BHOKD PO WHUKT RO

% G 4 4 iy
1 26. 56 29. 60 26. 70 86. 40 99. 50
2 13. 90 3. 15 13. 00 22. 30 93.50
3 21. 34 29. 45 22.40 82.65 95. 30
4 10. 12 3. 90 9.10 38.50 90. 10
5 20. 34 27.50 20. 90 73.96 97. 30
6 8. 74 6. 40 7.90 73.23 90. 40
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