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Abstract The performance of turbodrill is determined by blade profile design. Based on Bezier curve, a complete
numerical simulation method was proposed combined with Turbosystem, which was composed of blade modeling, performance
prediction and optimization. Compared with test results, the numerical simulation method has been proved to be reliable. The
turbodrill with diameter of 127 mm was taken for an example, to be optimized according to internal flow field and output
characteristics. The simulation showed that the flow separation and vortex were decreased obviously under working condition,
besides, the torque and efficiency were average increased 1.022 N - m and 6. 14% respectively. Accordingly, hydraulic

performance of turbodrill was improved. This study can provide a new perspective and basis for the design and optimization of
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turbodrill blades.
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Fig. 1  Control points and Bezier curve
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Fig.2 Three-dimensional model of stator blades and rotor blades
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Fig.3  Process of numerical simulation method
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Fig.5 Calculation model of flow across the blades
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Fig.7 Diagram of velocity vector of turbine blades before optimization
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