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Comparison Investigation on Aerodynamic Characteristics of Separate-
Flow and Mixed-Flow Exhaust Nozzles
KANG Guan-qun, WANG Qiang
(School of Energy and Power Engineering, Beihang University, Beijing 100191, China)

Abstract: Three-dimensional numerical simulation of internal and external flow fields was conducted to identify the influence of a
variety of chevrons and lobed mixers on the aerodynamic characteristics of separate -flow and mixed -flow exhaust nozzles respectively.
Moreover, a thrust efficiency comparison between separate —-flow and mixed -flow exhaust nozzles with the equal bypass ratio of 7 was
presented under both take-off and cruise conditions. The objective of the research reported here is to provide reference and guideline for the
scheme selection or aerodynamic design of high bypass ratio turbofan engine exhaust system. The calculation results show the chevrons
which alternately deflect inward and outward significantly enhance the jets mixing of separate-flow exhaust nozzle. The lobed mixer with the
trailing edge of narrow inner wall and broad outer wall contributes to improve aerodynamic performance of the mixed-flow exhaust nozzle.
The thrust coefficient of mixed-flow exhaust nozzle is higher than that of separate—flow exhaust nozzle at a bypass ratio of 7.

Key words: exhaust nozzle; aerodynamic characteristics; numerical simulation; separate-flow; mixed-flow; aeroengine
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