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摘要:  采用数值计算和性能测试的方法，研究了喷水推进器斜流模型泵级的性能和内部三维紊流流场。针对泵级的进口到喷水

推进器的出口进行计算，包括叶轮、导叶和喷口的全流道区域。采用结构网格对计算区域进行剖分，应用NUMECA软件对控制

方程进行求解。选用k ε 双方程紊流模型，使用时间推进法计算流场中的各流动参数，并根据流场计算结果对泵级的流量—
扬程特性和流量—效率特性进行预测。测试了泵级的外特性。实验测试和计算结果较一致，说明采用的计算方法具有较好的可

信性及较高的计算精度。根据流场计算结果，对泵级的性能进行分析，提出了进一步改进泵级性能的技术措施。  
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Abstract:  The performance of a mixed flow pump stage in thruster and its interior flow field are studied 
by using numerical and experimental methods. Calculated regionis from the inlet of pump stage to the 
outlet of thruster, which includes impeller, stator and spout. The region is cut apart by structure grid; 
governing equations are solved by NUMECA software. The parameters in flow fields are calculated by the 
method of time marching scheme. The performance of flow rate lift and flow rate efficiency of pump 
stage are predicted according to the computational results，and external characteristics of pump stage 
are measured. Calculated results are preferably consistent with the experimental data. It shows that this 
calculation method has higher creditability and computational accuracy. Furthermore, the performance of 
pump stage is analyzed based on the computational result，and technical measures for improving pump 
stage are put forward.  
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