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Characteristic Analysis of Cold State Flow Field Characteristics
of Afterburner of Lobed Mixer

WANG Ding-Qi, QU Ji-yun
(Engine Department, Chinese Flight Test Establishment, Xi’an, China, Post Code ;710089)

Abstract: Taking the three-dimensional model of afterburner of a certain lobed mixer as the research ob-
ject,the model was analyzed numerically by computational fluid dynamics (CFD) method. In the model-
ing,the mesh encryption was focused on the lobed mixer and annular flame stabilizer. The total tempera-
ture and total pressure at the rear of the low-pressure turbine obtained from the flight test operating point,
and the total temperature and total pressure at the outlet of the afterburner calculated by the Gasturb soft-
ware were used as the boundary conditions for the whole flow field CFD calculation. The calculation re-
sults shows that after airflow passes through the lobed mixer,the inner flow and outer flow can be fully
mixed in a short axial distance,and the total pressure recovery coefficient is 0. 984 at the maximum; the
thermal mixing efficiency reaches 0. 516 near the outlet; after the airflow passes through the annular flame
stabilizer ,an obvious low pressure and return flow zone are formed,and the static pressure distribution in
the outlet section is uniform, so the afterburner has the characteristics of the low flow resistance in the
non-afterburning state. Through the analysis of the flow field characteristic of the afterburner, technical
support is provided for the acquisition of internal parameters of the afterburner before the afterburner is
switched on.
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Fig. 1 Geometry model of afterburner
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Fig.2 Three-dimensional model of lobed mixer
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Fig. 3 Three-dimensional model of ring flame stabilizer
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Fig. 6 Grid of afterburner and far field zone
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Tab. 1 Inlet section parameters of afterburer
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Fig. 7 Temperature distribution of axial section

( throttle status 1)
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Fig. 8 Temperature distribution of different sections

( throttle status 1)
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Fig. 9 Thermal mixing efficiency curve
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Fig. 11 State pressure distribution of different axial

sections ( throttle status 1)
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Fig. 12 Curve of total pressure recovery coefficient

behind lobed mixer
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