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Research on temperature field and heat deformation of

mechanical seal in liquid rocket engine turbopump

ZHANG Shu-qgiang, WANG Liang, ZHAO Wei-gang
( Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; A two-dimensional steady-state heat-transfer model of mechanical seal in the liquid
rocket engine turbopump was established based on ANSYS. The heat transfer coefficients of the
model were determined according to the empirical formula. Based on the model, the temperature field
and heat deformation of the sealing ring were calculated. The influences of specific pressure in seal
face, cooling flow and different materials on the seal temperature distribution are analyzed.
Simulation results show that the maximum temperature of the seal face appears near the inner of the
seal ring and the temperature gradient increases with the increase in specific pressure; the heat
deformation of the seal ring leads to a converged gap, and the maximum heat deformation occurs at

the outer diameter of rotating seal ring, which is 2.2 wm; the maximum temperature decreases with an
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increase of the cooling flow, and the maximum temperature in the scal face decreases by 18% (from

100 °C to 82 C) when the cooling flow changes from zero to 0.6 kg/s; the maximum temperature

reaches to a stable value, while the cooling flow increases to 0.3 kg/s. The sealing materials with high

heat transfer coefficient can reduce the temperature rise and temperature gradient of the seal face

dramatically, and improve the reliability of the seal.
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Fig. 1 Schematic diagram for basic structure of

mechanical seal in liquid rocket engine turbopump
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Fig. 3 Flow chart of thermal-structure coupling

analysis for mechanical seal
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Fig. 6 Influence of specific pressure on
temperature of seal face
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Fig. 7 Influence of cooling flow on

temperature of seal face
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Fig. 8 Influence of different materials on

temperature of seal face
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