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Effects of heat soakage on transient performance of

gas turbine engine

TU Qiu-ye'?, JIA Rui"?, XUE Xuan'?,
ZHENG Heng’, YAN Hong-ming®

(1. School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710072, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China;
3. Commercial Aircraft Engine Company Limited,

Aero Engine (Group) Corporation of China, Shanghai 200241, China)

Abstract: With an unsteady heat transfer model, an assumption of neglecting the effects
of heat transfer on the work of rotating components and a simplified heat transfer model of
cooled turbine were put forward, and a transient engine model was built by taking the heat
soakage into account, The numerical simulation results of a turbofan engine transient per-
formance showed that, the main effects of heat transfer soakage on the engine performance
were attributable to the response delay in each component, which was more serious in low
pressure components. The thermal time constants of the compressor were smaller than those
of the turbine. For the thermal time constants of the same component, the blade was the

smallest, the hub was larger, and the casing was the largest.

Key words: gas turbine engine; transient state; heat transfer soakage;

perfermance simulation; response delay
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Fig. 1 Effects of heat transfer soakage on

the compression procedure
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Fig. 6 Comparison of the responses of turbine inlet

temperature during acceleration
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Fig. 7 Comparison of the responses of rotating speeds

during deceleration
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Fig. 10 Compressor wall temperature and gas average
total temperature varying with time

during acceleration
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