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Fig. 1  Structure of the original jewel nozzle
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Analysis of Eddy Viscosity Models in Predicting Flow
Field of High-speed Water Jet

Yang Minguan' Lu Jin’gang'’ Wang Yuli’ Gong Chen' Yan Longlong'
(1. School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China
2. Department of Mechanics, KTH-Royal Institute of Technology, Stockholm 10044, Sweden)

Abstract; Three commonly used two-equation turbulence models were adopted. The computed velocity
field was compared with the data from corresponding laser Doppler anemometer measurement to analyze
the accuracy of these models. By adjusting the model parameters, the simulation data can fit into the
experimental result. The optimal viscosity coefficients C, in these used eddy viscosity models were
presented. It is shown that the RNG k — & model is more sensitive to C,, while the results from Standard
k — & model vary almost linearly with the change of the C, value. Study on the simulated flow field gives
that if the peak of turbulence kinetic energy appears within the radial span, it will affect the velocity
distribution along the jet axis; otherwise, it will modify the velocity magnitude. The proposed numerical
scheme reduces the physical complexities involved in ultra-high pressure injection process so that it can
be applied to archive fast production from relevant CAE workflow.

Key words: High speed water jet Reynolds-averaged Navier — Stokes equation  Turbulent viscosity

Laser Doppler anemometer
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Theory Analyses of Double Stator Symmetrical Type
Multi-pump and Multi-speed Motor

Wen Desheng Yang Jie Zheng Zhenquan Zhang Sanxi Zhang Kaiming
(Hebei Provincial Key Laboratory of Heavy Machinery Fluid Power Transmission and Conirol,
Yanshan University, Qinhuangdao 066004, China)

Abstract: A double-stator symmetrical type multi-pump and multi-speed motor is designed based on the
principles of existing symmetrical constant pumps and constant motors. In the shell, a rotor is
corresponding to two stators, so the multi-speed motor can work independently and synchronously. As an
example, we describe the structure and working principle of the double-acting symmetrical-type double-
stator multi-speed motor, define its symbolic representation method, and analyze the output flow features
of the multi-pump and the output speed and torque features of the multi-speed motor. The speed of the
multi-speed motor under different combinations of multi-pump and multi-speed motor is analyzed. The
results show symmetric type double-stator multi-speed motor can output many different speeds and
torques. The study establishes a basis for applications of double-stator multi-pump and multi-speed motor
system on machine tools, mobile machineries and so on.

Key words: Double stator symmetrical ~ Multi-pump and multi-speed motor ~ Flow characteristics

Differential connection Speed and torque characteristics



