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Transition performance simulation of turbine shaft fracture in

high bypass ratio turbofan engine with split flow
DING Shuiting, WANG Jiajun, LIU Chuankai

(Research Institute of Aero-Engine,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: To deal with the dynamic performance of biaxial high bypass ratio turbofan en-
gine with split flow in shaft fracture event and find out the first hazardous event after shaft frac-
ture, the common working equation and performance model of high bypass ratio turbofan engine
with split flow capable of simulating the dynamic response of airflow parameters in millisecond
time scale were established based on the simulation platform independently developed. The dy-
namic response of airflow parameters was simulated in the order of milliseconds in the model. The
transient response law and mechanism of gas path parameters of a civil turbofan engine with high
bypass ratio under high and low -pressure shaft fracture in the take-off state and the cruise state
were calculated and analyzed by using the model, which provided a basis for the design of passive
safety. The results showed that the first hazardous events that occur within a few tens of millisec-
onds after the shaft fracture of the high and low -pressure shafts were the surge of the medium -
pressure compressor and the over-rotation of the turbine rotor; at the same time, the tempera-
ture rose in front of the turbine.
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Fig.1 Model of low-pressure turbine shaft fracture
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Fig.2 Working line of fan with low-pressure shaft fracture
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Fig.3 Working line of medium-pressure compressor with

low-pressure shaft fracture
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Fig.4  Working line of high-pressure compressor with

low-pressure shaft fracture
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Fig.5 Working line of fan with high-pressure shaft fracture
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