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ANALYSIS OF HEAT TRANSFER IMPACTING
ON GAS TURBINE ENGINE TRANSIENTS

Zhu Zhili Liao Kuo

(Dept. Jet Propulsion, Beijing Univ. of Aeronautics and Astronautics, Beijing, 100083)

Abstract ; In order to simulate the engine real working processes during acceleration and decelera-
tion, a model for estimating the heat transfer between gas and components is provided in this paper.
By use of this model for simulating a two-spool mixed flow turbofan engine, some studies are carried
out in this paper, which deal with;

* calculating the variety of heat transfer between gas and each component as accelerating time
and the effects of heat transfer on thrust response;

* calculating and comparing two different accelerations named “cool” and “hot” of the engine
under the same fuel schedule;

* estimating the effects of typical component wetted area and metal mass on the performance of
acceleration.

The results indicate that: (1) It can not be ignored that the heat transfer between gas and high
temperature components influence on the transients of gas trubine engine; (2) Because of heat transfer
the difference between “cool” and “hot” accelerations is significant, and fuel compensation is allowed
to improve the performance during the “cool” acceleration; (3) The estimation accuracy of the compo-

nent wetted area and mass has little influence on the performance of acceleration.
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Fig. 4 Rotating speeds vs time during the “cool ” and “hot” accelerations
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Fig. 5 The wetted area and mass of high pressure turbine blade effect on acceleration
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