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Finite Element Analysis for the Contact Behavior in Double-Type
Mechanical Face Seals Used for Small Hydro Power Turbine

Chung Kyun Kim' and Hyun Joon Kang

Tribology Research Center, Hongik University

Abstract — This paper presents the FEM analysis on the contact behavior characteristics of mechanical face seals
in a small hydro-power turbine. Especially, the axial displacement and contact normal stress between a seal ring
and a seal seat of a primary sealing unit have been analyzed as functions of rotating speed of a hydro-turbine,
sealing gap, water and cooling fluid temperature. Those are strongly related to a leakage of water and wear
between a seal ring and a seal seat. The FEM computed results present that the rotating speed of a hydro-turbine
may be kept less than 800 rpm, and the sealing gap in a primary sealing unit is restricted 0.5~5. The coolant tem-
perature in which is most influential parameter to the contact behaviors of a sealing unit may be kept less than
15°C for a safe operation of a sealing unit without a leakage and wear.

Key words —mechanical face seal, small hydro power, gap clearance, rotation velocity, coolant temperature,

finite element method.
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Fig. 1. Double sealing units with mechanical face seals
for a hydro-power turbine.
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Fig. 2. Simplified model for a FEM analysis.
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Table 1. Analysis parameters
Parameters Values

Rotating speed, rpm 900

Sealing gap, pum 0.1

Coolant temperature, °C 20

Coolant pressure, MPa 0.15

Supply speed of a coolant, m/s 3

Water pressure, MPa 0.2

Reaction force of a spring, N 60
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Fig. 3. Convection heat transfer zone.

Table 2. Physical and thermal properties of SiC
material

Properties Values
Modulus of elasticity, GPa 410
Poisson's ratio 0.17
Density, kg/m’ 3100
Thermal expansion coefficient, 1/K 43 % 10°
Thermal conductivity, W/m-K 160
Specific heat, J/kg-K 1100

Table 3. Convection heat transfer coefficient

Zone heat transfer coefficient, A,
1 87.8343497
2 82.6194499
3 70102.2113215
4 9550.9369880
5 72563.9360168
6 74399.6703692
7 6923.1495636
8 83151.4712943
9 46485.1244892
10 84970.8756854
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Fig. 5. Maximum axial displacement between a seal
ring and a seal seat as a function of a rotating speed.
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