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An Effect of Shaft Speed on the Leakage in a Labyrinth Seal
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Abstract— Incompressible turbulent flow in a single cavity of the stepped multi-cavity labyrinth seal
is numerically analyzed to investigate an effect of the shaft speed on the leakage. SIMPLER algorithm
is used to solve governing equations, and low-Reynolds k-¢ turbulence model as outlined by Launder
and Sharma is adopted to predict turbulent flow. Pressure drops for the cavity with and without
the groove are evaluated for four different Reynolds numbers and three different shaft speeds.
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NOMENCLATURE

c ~annular clearance

Ci Cy C, . empirical turbulent model constants
k . turbulent kinetic energy

K ! dimensionlessturbulence kinetic energy, k/u®,
p . pressure

P ! dimensionless pressure, p/ pu,

Re : Reynolds number, 2u,c/v;

R, :turbulent Reynolds number, k/v;e

U (U, V, W) dimensionless time-mean velocity,
u/uy,

u  (u v, w) time-mean velocity

(in x, r, O direction)
u, - axial entrance velocity
w ! fluctuation velocity
X, 1, O . axial, radial and circumferential coordina-
tes
X, R! dimensionless axial and circumferential coor-

dinates, x/c and r/c, respectively

€  energy dissipation rate

e* [ dimensionless energy dissipation rate, g/(u®,
/)

v* : dimensionless dynamic viscosity, v/usc

v, ! effective dynamic viscosity, v+ v,

v . dynamic viscosity

v, turbulent dynamic viscosity, Cpk®/e

p  density

ox - Prandtl-Schmidt number for k

o. - Prandtl-Schmidt number for &
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