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2009 KSPE Fall Conference

Thermomechanical Analysis of a 75ton Thrust Turbopump
Assembly

Suk-Hwan Yoon* - Seong Min Jeon** - Jinhan Kim**

ABSTRACT

A 75ton thrust turbopump system for liquid rocket engine was analyzed thermally and mechanically.
A 2D axisymmetric model of the turbopump assembly was created. In the analysis operation cycle
including chill-down, operation and post operation steps were considered. Appropriate heat transfer
conditions for each step were modeled and applied. Transient temperature distribution was calculated,
consequent mechanical analysis was conducted to predict stress and deformation. Effects of external

heat insulators and heat dissipation at the bearings were considered in the heat transfer analysis.
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Fig. 1. 2D Axisymmetric Model of Turbopump
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Fig. 2. Temperature Distribution during Chill-down
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Fig. 4. Temperature History of the Oxidizer Pump
during Chill-down
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Fig. 5. Temperature Distribution during Post—Operation
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Fig. 6. Axial Gap between Turbine Blade and Nozzle
Exit during Operation
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Fig. 7. Radial Gap between Turbine Blade Tip and
Casing Inner Surface
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