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Numerical study on sealing performance of spiral groove liquid
film seal considering effects of cavitation

HAO Muming, ZHUANG Yuan, ZHANG Dahai, REN Baojie, LI Zhentao, YANG Dandan

(Institute of Sealing Technique in China University of Petroleum, Qingdao 266580, China)

Abstract: A 3D model of spiral groove liquid film seal was established for obtaining the optimum operation condition and
studying the effects of cavitation on liquid film seal. The flow field was simulated using JFO cavitation boundary condition
based on ANSYS FLUENTI14. 0. Considering the effects of cavitation, the influences of operation parameters on opening
force, pumping output, stiffness of film and cavitation area were analyzed. Results indicate that the stiffness of liquid film
peaks at the thickness of 1.6 pwm under Sommerfeld cavitation boundary condition, while under JFO condition it stabilizes at
the thickness of 1.5-2 pum, and a inflection point appears on the stiffness-leakage ratio curve, then the stiffness gradually
decreases. The optimum thickness is 1.5-2 pum considering stiffness and stiffness—leakage ratio. The cavitation has the least
effects on the liquid temperature of 65 °C. In addition, opening force, pumping output, stiffness of film and cavitation area
increase with the increase of rotary speed.
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Table 1 Effects of grid layers on opening force
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