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ABSTRACT

In present 3D CFD study, the method for determining leakage and rotordynamic coefficients of a plain-gas seal is suggested
by using the relative coordinate system for steady-state simulation. In order to find the effect of pre-swirl speed at seal inlet,
pre-swirl velocity is included as a parameter. Present analysis is verified by comparison with results acquired from Bulk-flow
analysis code and published experimental results. The results of 3D CFD rotordynamic coefficients of direct stiffness(K) and
cross-coupled stiffness(k) show improvements in prediction. As pre-swirl speed at seal inlet increases, k also increases to
destabilize system. However, pre-swirl speed at seal inlet does not show sensitivity to the leakage and rotordynamic coefficients
of K and damping(C).
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Table 1 Geometry and operating conditions for the test case from
Ref.(11)
Seal geometry
Seal radius(R) 76.2 (mm)
Seal length(L) 50.8 (mm)
Seal clearance(Cr) 0.2286 (mm)
Surface roughness of rotor | 0.00147 (mm)
and stator
Operating condition
Inlet pressure(Pi,) 7.86 (bar)
Outlet pressure(Poy) 4.339 (bar)
Rotor speed (o) 5030 (rpm)
Inlet temperature (T) 305 (K)
Inlet swirl speed(Vi,) 0.0, 11.15, 29.37
(m/s)
Gas constant (Rg) 287 (J/kg-K)
Viscosity (1) 1.9e-5(N-s/m?)
Specific heat ratio(Y) 14
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