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Leakage flow of pocket damper seal at high rotational speed
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Abstract: The leakage flow characteristics of the pocket damper seal (PDS) was numer-
ical investigated with consideration of the rotor growth effect at the high rotational speed u-
sing finite element analysis/computational fluid dynamics (FEA/CFD). The leakage flow
rate of the experimental pocket damper seal with 0. 13 mm clearance at three different pres-
sure ratios and three different rotational speeds was conducted. The accuracy of the present
numerical approach was demonstrated by comparison of the experimental data and numerical
results without consideration of rotor growth. Six pressure ratios and six rotational speeds
were utilized to analyze the leakage flow characteristics of the pocket damper seal. The in-
fluence of the higher pressure and higher rotational speed on the leakage flow characteristics
of the pocket damper seal was analyzed. The obtained results show that for pressure ratio
down to 0. 26, the leakage flow rate of the pocket damper seal increases with the decreasing
pressure ratio. The leakage flow rate of the pocket damper seal obtains the maximum value
when the pressure ratio equals to 0. 26. The Mach number of the leakage flow obtains 1 at the
last fin clearance when the pressure ratio is 0. 26. At the higher rotational speed. the leakage flow

rate of the pocket damper seal decreases with the increasing rotational speed with and without con-
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sideration of the rotor growth effects. The rotor growth effect should be taken into account to pre-

dict the leakage flow rate of the pocket damper seal when Mach number exceeds 0. 35.

Key words: pocket damper seal;
FEA/CFD (finite element analysis/computational fluid dynamics) ;

high rotational speed; rotor growth; leakage flow; numerical simulation
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Table 2 Boundary conditions and numerical methods
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Fig. 2 Computational model and fluid domain

mesh of PDS
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Table 3 Material properties of seal rotor
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Table 4 Leakage flow rate versus mesh density

mea/ (kg/s) My / (kg/s)
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