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f#§ % The coupling effect among the flow of fluid film, the frictional heat of fluid film and the
thermal deformation of sealing rings is inherent in mechanical seals. The frictional heat
transfer analysis was carried out to optimize the geometrical parameters of the sealing
rings, such as the length, the inner radius and the outer radius. The geometrical
parameters of spiral grooves, such as the spiral angle, the end radius, the groove depth,
the ratio of the groove width to the weir width and the number of the grooves, were
optimized by regarding the maximum bearing force of fluid film as the optimization
objective with the coupling effect considered. The depth of spiral groove was designed to
gradually increase from the end radius of spiral groove to the outer radius of end face in
order to de-crease the weakening effect of thermal deformation on the hydrodynamic effect
of spiral grooves. The end faces of sealing rings were machined to form a divergent gap at
inner radius, and a parallel gap will form to reduce the leakage rate when the thermal
deformation takes place. The improved spiral groove mechanical seal possesses good heat
transfer performance and sealing ability.
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Abstract The coupling effect among the flow of fluid film, the frictional heat of fluid film and the
thermal deformation of sealing ringsisinherent in mechanical seals. The frictional heat
transfer analysis was carried out to optimize the geometrical parameters of the sealing
rings, such as the length, the inner radius and the outer radius. The geometrical

parameters of spiral grooves, such as the spiral angle, the end radius, the groove depth,

the ratio of the groove width to the weir width and the number of the grooves, were
optimized by regarding the maximum bearing force of fluid film as the optimization
objective with the coupling effect considered. The depth of spiral groove was designed to
gradually increase from the end radius of spiral groove to the outer radius of end facein
order to de-crease the weakening effect of thermal deformation on the hydrodynamic effect
of spiral grooves. The end faces of sealing rings were machined to form adivergent gap at
inner radius, and a parallel gap will form to reduce the leakage rate when the thermal
deformation takes place. The improved spiral groove mechanical seal possesses good heat
transfer performance and sealing ability.
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