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Thrust determination method for a mixed exhaust turbofan engine
YU Yang, WANG Ding—qi, GAO Xiang, LI Mi
(The Engine Department of Chinese Flight Test Establishment, Xi’an 710089, China)

Abstract: For mixed exhaust turbofan engines, a physical mixing efficiency is introduced as nozzle charac-
teristic for thrust determination. According to the core and bypass aerodynamic parameters of the mixer in-
let, a mathematical model was established to calculate the thrust under the assumption that the core and by-
pass flows were completely mixed or not mixed. Then the corresponding boundary conditions were set, and
the numerical simulation result was adopted as the actual thrust to obtain the mixing efficiency of a set of
different test points. The regress function was applied to obtain the characteristic equation of the mixing effi-
ciency. In practical applications, the measured mixer inlet parameters are used to get the thrust when two
flows are completely mixed or unmixed. Then the mixing efficiency is introduced to determine the actual
thrust. The calculation method was verified by ground stand test data of this type of engine. The relative er-
ror between the calculation result and the measured thrust is within 2.0%, which meets the requirements for
engineering flight test.
Key words: aero—engine ;mixed exhaust; mixing efficiency ; thrust determination ; regression analysis;

numerical simulation ; flight test
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Fig.1 The structure of exhaust turbofan engine
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Fig.2 Comparison between program calculation

results and GasTurb simulation
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