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Abstract: In order to further improve the sealing effectiveness of rim seals in gas turbines, with
the focus of the stationary and rotating blade cascades of the first stage, as well as the rim seal of
the front disk cavity of the moving blades in a certain type of gas turbine, four clearance-damping
rim seal structures are designed. Under five seal coolant flow rate operating conditions, the
sealing effectiveness, unsteady flow characteristics, and total pressure loss coefficient at the
downstream moving blade passage of the original structure and the four clearance-damping

structures were compared. The results show that under the five operating conditions, the sealing
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effectiveness of the four clearance-damping structures is superior to that of the original structure.
The rotor protruding shoulder structure in the clearance exhibits the best sealing performance,
followed by the stator protruding shoulder structure and the rotor groove structure. Compared
with the original structure, under the five operating conditions, the average sealing effectiveness
of the rotor protruding shoulder structure at the monitoring point on stator surface of the outer
cavity increases by 47. 1%, 51.6%, 32.4%, 25.4%, 26. 2%, respectively. From the perspective
of the flow mechanism, the protruding shoulder structure shortens the rim clearance length and
restricts the flow area for gas ingestion. Meanwhile, numerous vortices form within the micro-
channels of the protruding shoulder structure, increasing the flow resistance for gas ingestion
inward, thereby significantly improving the sealing effectiveness. Under the five operating
conditions, the total pressure loss coefficients at the blade cascade exit endwall region for the
rotor protruding shoulder structure increase by 2. 2%, 1. 6%, 1. 6%, 2. 5%, 3. 0%, respectively,
compared with the original structure. Compared with the significant improvement in cavity sealing
effectiveness achieved by this structure, its impact on aerodynamic losses is relatively small.

Keywords: gas turbine; rim seal; damping structure; sealing effectiveness; total pressure loss
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