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Abstract: To obtain the hydrodynamic torque characteristics of the regulating valve used in liquid rocket

engines, the Kubota cavitation model and standard k-g¢ turbulence model are utilized in this paper to
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numerically investigate the evolution of the flow field in the regulating valve. The numerical simulation
results are compared with experimental data to verify the accuracy of the simulation model. The influence
factors, distribution characteristics and evolution of hydrodynamic torque are analyzed quantitatively. The
results indicate that the hydrodynamic torque depends on the opening, pressure difference and diameter of
the flow passage. Under the same pressure difference, when the opening increases from 10 degrees to 80
degrees, the hydrodynamic torque monotonously increases and the direction is to close the valve. Under
the same opening, when the pressure difference increases 3 times and 5 times, the hydrodynamic torque
changes to about 3 times and 5 times respectively. The hydrodynamic torque distribution consists of the
sealing surface moment and main passage moment. With the increase of the opening, the sealing surface
moment first decreases and then increases, while the main passage moment first increases and then
decreases. When the diameter of the flow passage decreases from 70 mm to 60 mm, the maximum value
of hydrodynamic torque increases by 24.5 N - m. This is because under the same working condition,
reducing the diameter of the flow passage will increase the valve opening, and the increasing value of the
flow passage is greater than the decreasing value of the sealing surface torque. An optimization scheme is
proposed to cut off the lower wall of the main channel in the original model, and the hydrodynamic torque
of the optimized model is only 13.2 N + m at 100% working conditions. The flow coefficient of the
optimized model remains unchanged. The maximum hydrodynamic torque of the optimization model
decreases by 94.4 N + m, which greatly reduces the load of the control motor. An important reference is
provided for improving the reliability of liquid rocket engines and achieving lightweight.
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