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Thermohydrodynamic analysis of high speed water-loricated spiral groove

thrust bearing considering effects of cavitation,nertia and turbulence
Xiaohui Lin, Shuyun Jiarlg Chibin Zhang, Xiang Liu

School of Mechanical Engineering Southeast Unitgrdlanjing 211189, China

Abstract: A thermohydrodynamic cavitating flow lubrication mbdtecluding effects of cavitation, inertiand turbulence for high
speed water-lubricated spiral groove thrust beawag established. The static characteristics ofwtater-lubricated spiral groove
thrust bearing at high speed condition were ingastid using this model. The numerical calculatiesults have shown that load
carrying capacity and friction torque reduce duatstia and cavitation in high speed conditionjlevthat load carrying capacity and
friction torque increase due tarbulence. The maximum temperature rise incredsedo inertia effect, and reduces due to cavitatio
effect. In addition, the influence of inertia effean the static characteristics of water-lubricagpital groove thrust bearing was

greater than the cavitation effect under high smeediition.
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1. Introduction
Spiral groove thrust bearing exhibits a varietyaofvantages (such as low friction, large loadingacip, good

stability). Therefore, the spiral groove thrust fieg is widely used in high speed rotating machjri@r3]. Gas or oil is
often used as the lubricant in spiral groove thhestrings. However, the load capacity of the bgaisnower with gas
lubricant and the bearing temperature rise is higtith oil lubricant at high speed condition. Inder to improve the
above problems, the water-lubricated spiral grabwvest bearing has been proposed by researchezsént years [4-6],
and the water lubricated spiral groove thrust mepdffers a number of advantages (such as low teahpe rise, low
vibration noise, high rotating accuracy, low weard low pollution etc). Given its comprehensive atages in terms of
performance, it has become a hot trend to use \Wateécated spiral groove bearings as the supppiirstem for high
speed rotating machinery.

The study of spiral groove thrust bearing datek liaas early as 1949 by Whipple[7], since themrmerous theories
have been developed to solve the pressure andgioblem dealing with spiral groove thrust bearihptable early
contributions include the narrow groove theory msgd by Muijderman et al[8, 9]. The narrow-grootreary[10]
assumes that there are infinite numbers of groowea thrust bearing. This makes it possible tot tile@ problem as a
one-dimensional problem and solve the problem Imprigg the geometrical discontinuity and complidateundary
shape. The thermohydrodynamic model of spiral geoitwust bearing is solved using a commercial sd#WCFD by
Khonsari[11], Ren Liu et al[12, 13] proposed a design for armiabricated spiral groove thrust bearing; othegilable

approaches include: Numerical treatments baseti@iReynolds’ equation and finite difference metfib4, 15], finite
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