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Optimization Design and Numerical Analysis of Flow Passage Converters in LWD Tools

YAO Xiaojiang', LU Huatao', SHANG Jie', WANG Qinghua', LI Yang’
(1. CNOOC Oilfield Services Limited, Sanhe, Hebei, 065201, China; 2. NUMECA (Beijing) Software Limited, Beijing, 100080,
China)

Abstract: Improper design of flow passage converter section in LWD ( logging while drilling) tools can cause
local flow-field turbulence and result in serious local erosion of the tool, thus reducing its service life. It can also lead to
large pressure loss of the tool and affect its applicability. For this reason, CFD (computational fluid dynamics) method
was applied for the optimization design of a certain type of flow passage converter in an LWD tool. According to the
full 3D numerical simulation and comparison of four design schemes, the main factors affecting the flow-field
performance of the flow passage converter were thought to be the expansion angle and the continuity of the cross-
sectional area of the internal flow passage. The optimal design has a smaller expansion angle, a more continuous cross-
sectional area of the internal flow passage, a gentler decline in axial velocity, a minimum total pressure loss, and a more
uniform flow velocity distribution in the flow field. The research results showed that the expansion angle and the
discontinuity of the cross-sectional area of the internal flow passage were negatively associated with the uniformity of
the flow field distribution in the flow passage converter and positively with the pressure loss. The difference between
theoretical and experimental total pressure loss coefficients was not more than 0.076%, and the change trend was the
same as the result of theoretical analysis. The research results can effectively serve as a theoretical basis for the
optimization design of flow passage converters.

Key words: LWD tool; flow passage converter; optimization design; numerical simulation
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Fig. 1 Design schemes for the flow passage converter
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Table 1 Design schemes for the flow passage converter
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Fig.3 Grid division for fluid computational domain of the
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Table 2 Calculated flow pressureloss in four design
schemes of the flow passage converter

g =
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Table 3 Experimental flow pressure loss in four design
schemes for the flow passage converter

Witrg  #OEJ/kPa O SI/KPa BUEHURREL %
ibcirany 520.0 512.0 1.538
AT %1 585.0 5777 1.248
AT %2 514.0 508.0 1.167
(RIVIE 477.0 475.0 0.419
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