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Mathematical model for calculating effects of target type
thrust reverser on turbofan engine performance

WANG Zhar xue, ZHANG Chen, LIU Chumryang

(School of Power and Energy,
Northwestern Polytechnical University; Xi an 710072, China)

Abstract: The target thrust reverser doers are essentially two-dimensional, and the
Mach number of reversed jet is between 0. 30 and. Q 50 By using the simplifying assumptions
of inviscidy incompressible and tw o dimensional-flows, the flow within target thrust reverser
was analyzed. Inthe analysis, a pair of transformations was used to calculate the ejection an-
gle. According to'the transformations, the ejection angle can be expressed as a function of
reverser geometric parameters, such as door length, endplate height, door sweep angles and
endplate angle. For'calculating the actual reverser thrust, the model for calculating ejection
angle was combined with the turbofan engine performance model. At last, with this model,
the reverser thrust of a turbofan engine was calculated and compared with the test results,

showing excellent agreement between them.
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Fig 1 Com parative landing runs with and

without thrust reversal
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Fig. 2 Thrust reverser nomenclature
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Fig. 3 Two-dimensional sketch of target type

thrust reverser
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Fig. 5 Angle of exhaust gases
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Fig. 9 Effect of Mach number on reversed thrust
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Fig. 10  Effect of rotating speed ‘of engine orf

reversed thrust
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