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Three-dimensional unsteady numerical simulation and analysis of
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Abstract: A numerical study was carried out for a cascade thrust reverser of a turbofan
engine with bypass ratio of 8, in order to investigate the influences of the thrust reverser de-
ployment with different movement controls on the back pressure of the fan and the force of
the blocker door. Results showed that the fluctuation of the fan back pressure increased and
the aerodynamic force acted on the blocker door reduced with the delay of the initial rotating

time of the blocker door when the total opening time for the thrust reverser was constant.
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Therefore, for the blocker door, there was a compromise design time for blocker rotation

which started at the moment of the trans-cowl moved 1/3 of the length overall. The total

moving time of the thrust reverser from the close point to the deployment had little effect on

the pressure at the fan exit and the aerodynamic force on the blocker door. When the deploy-

ment of the thrust reverser took place at the emergency cancel of taking off, the fluctuation

of the back pressure for the fan was about 20%. It exceeded the allowable values of pressure

fluctuation. The maximum force on the blocker door at the emergency cancel of taking off

reached 4500 N, equaled to four times the normal state.

Key words:

high bypass ratio turbofan engine; cascade thrust reverser;

unsteady numerical simulation; pressure fluctuation; aerodynamic force
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Table 1 Movement control laws of the thrust reverser

# gl 4 5 FEL3ET]
il AL
To/s Ty/s v/(m/s) Ti/s Ty/s w/(rad/s)

Control 1 0 2 0.231 0.4 2 —0.95
Control 2 0 2 0.231 0.5 2 —1.02
Control 3 0 2 0.231 0.6 2 —1.09
Control 4 0 2 0.231 0.7 2 —1.17
Control 5 0 2 0.231 0.8 2 —1.26
Control 6 0 2 0.231 0.9 2 —1.37
Control 7 0 2 0.231 1.0 2 —1.50
Control 8 0 2 0.231 1.1 2 —1.66
Control 9 0 2 0.231 1.2 2 —2.10
Control 10 0 1.5 0.308 0.7 1.5 —1.85
Control 11 0 1.8 0.257 0.7 1.8 —1.36

Control 12 0 2.5 0.185 0.7 2.5 —0.90
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Table 2 Variation of total movement time with temperature
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Fig. 6 Fluctuation of the fan back pressure with time

under different movement control laws
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