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ABSTRACT

Effect of semicircular rib or groove on the performance of a rim-seal was evaluated using three-dimensional

Reynolds-averaged Navier-Stokes equations. The turbulence was modeled using the one-equation Spalart-Allmaras turbulence

closure model. Reynolds number based on the axial chord of the turbine blade was 500,000 at the mainstream outlet. The

numerical results for a sealing effectiveness was validated in comparison with experimental data. To examine the effect of the

semicircular rib or groove on sealing effectiveness of the rim-seal, location and diameter of the rib or groove were selected

as the parameters to be performed. The rim-seals with the semicircular groove showed a higher sealing effectiveness than that

with the semicircular rib. The semicircular groove installed on the stator side showed best sealing effectiveness among the

numerical simulation results.
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Fig. 6 Geometries of rim-seals with various semicircular
rio/groove

Table 1 Cases for the parametric study

/c D/C
Roughened surface Type ></103 ><{03

Case 1 Reference'? - - -
Case 2 Stator Groove 66.77 | 3454
Case 3 Stator Rib 66.77 | 3454
Case 4 Rotor Groove 529% | 3454
Case 5 Rotor Rib 5295 | 3454
Case 6 Stator Groove 66.77 | 23.02
Case 7 Stator Groove 66.77 | 46.05
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Fig. 7 Sealing effectiveness of rim-seals
with different locations of semicircular rib/groove
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(c) Case 3

(d) Case 4

(e) Case b

Fig. 8 Velocity vectors on y-z plane for the rim-seals with the semicircular rib and groove
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Fig. 9 Velocity (V) distributions on Plane-B
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C Axial chord length of the blade [m]

D Diameter of semicircular rib [m]

L Length from the edge of rim—seal to the
center of semicircular rib [m]

LF Leakage fraction

m Mass flow rate [kg/s]
Pitch [m]

pi
Re Reynolds number, pV, .. C/u
S Streamwise length from the mainstream inlet [m]
T Temperature [K]
%4 Velocity [m/s]
V. ... Tangential velocity for the rotor disk [m/s]
n Sealing effectiveness
st & Xt
c Rim—seal
h Mainstream
in Inlet
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