o2
© Original Paper

1X3 BEIE o|Zst

DOI: https://doi.org/10.5293/kfma.2024.27.3.014
ISSN' (Print): 2287-9706

AICIE|E Ol 2iHEIA A2

ds d=

Leakage Reduction Performance Prediction of Rotating Trapezoidal
Tooth Labyrinth Seal Using a One—Dimensional Model

Jeong Woo Kwon®, Joon Ahn**t

Key Words : Labyrinth seal(2J# &2 4, Rotational effect(8]7ZZ), Leakage flow rate(-74++3), High temperature( <2

ABSTRACT

The sealing performance of the labyrinth seal applied to the gas turbine secondary passage system was predicted using

Flomaster, a one-dimensional code. The rotation effect was predicted by applying clearance change and swirl models,

respectively. It is difficult to obtain data on clearance changes due to rotation, and when applied, the leakage prediction also

showed an error of up to 10%. The rotation effect was appropriately predicted with an error within 4% using the swirl model.

Even under high temperature conditions, the sealing performance of the labyrinth seal was well predicted by the swirl model

without separate correction for clearance.
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Fig. 1 Straight—through labyrinth seal geometry by Vermes®
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Fig. 2 Straight—through labyrinth seal network in Flomaster
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Fig. 4 Straight-through labyrinth seal by Liu et al,®

Table 1 Geometrical Parameters of Straight—Through
Seal by Liu et al.?"

Parameter Straigh-Through Seal
Number of teeth (N) 3
Fin pitch (B) 4.5 mm
Fin height (H) 3.2 mm
Fin tip thickness (t) 0.3 mm
Fin front angle (a) 10°
Rear inclined angle (0) 10°
Downstream Pressure 0.12 MPa
Pressure Ratio 1.1
Temperature 300 K
Clearance (c) Fig. 5
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Table 2 Geometrical Parameters of Straight—Through

Seal by Subramanian et al.??

Parameter Straigh-Through Seal
Number of teeth (N) 6
Height of the tooth (h) 10.5 mm
Length of the shaft (L) 86.5 mm
Fin pitch (p) 12 mm
Radius of the shaft (R) 50 mm
Clearance (c) 0.5 mm
Width of the tooth (b) 2.5 mm
Pressure Ratio 1.1
Temperature 300 K
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Fig. 8 Mass flow rate of rotating straight—through labyrinth seal
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Table 3 Geometrical Parameters of Straight—Through Seal
by Delgado et al ?¥

Parameter Straigh-Through Seal
Number of teeth 4
Inner diameter 216.5096 mm
Clearance 0.3048 mm
Axial length 11.2 mm
Tooth height 0.762 mm
Fin pitch 1.016 mm
Tip width 0.318 mm
Tooth angle 7.5°
Temperature 700 K
Pressure differential 276 kPa
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Fig. 9 Flow factor for rotating straight—through labyrinth
seal at temperature of 700K
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