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Fig.1 Calculation model of afterburner with rectifying struts
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Fig.2 Calculation grid of afterburner with rectifying struts
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Fig.3 Schematic diagram of local grid of stabilizer
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Fig.4 Grid independence verification
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Fig.5 The outlet flow angle of the rectifying struts
distribution along the blade height
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Fig.6 Flow diagram of afterburner with rectifying
struts(6=15°)
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Fig.7 Flow diagram of afterburner with rectifying
struts (6=30°)
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Table 1 Different outlet flow angles of low pressure
turbines correspond to flow angles of outlet
sections of rectifying struts

0/(°) 15 20 25 30
BI(°) 0.94 3.1 6.06 8.58
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Table 2 Velocity of inlet section of afterburner with different

flow angles
Ss/() 15 20 25 30
e S/ (m/s) 172 187 197 220
HEERBY S F AL 1.38 1.42 1.46 1.57
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Fig.8 Diagram of cross section at root of rectifying struts
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Fig.9 Diagram of cross section at top of rectifying struts
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Fig.10 The dense flow values at the outlet of the rectifying
struts with different flow angles distribution

along the radial direction
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Fig.11  Zero velocity line in the reflux area of the radial
stabilizer with different flow angles
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Fig.12 Total pressure recovery coefficient of afterburner
and rectifying struts under different flow angles
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Fig.13 Diagram of fuel trajectory and velocity field

distribution with different flow angles
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different flow angles
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Influence Analysis of Inlet Flow Angle on the Flow Field of Afterburner

Wen Qinglan, Zhang Qi, Shu Qing
AECC Guiyang Engine Design Research Institute, Guiyang 550081, China

Abstract: In order to study the influence of outlet flow angle of low-pressure turbine on afterburner flow field, three-
dimensional numerical simulation method was used to simulate the flow field difference of afterburner under different
flow angle conditions by adjusting outlet flow angle of low pressure turbine, and the influence analysis was carried out.
The results show that the increase of the flow angle will lead to the increase of velocity non-uniformity and flow
resistance loss at the inner inlet, affect the matching between the inner fuel and the inner radial stabilizer, and worsen
the inner combustion conditions. With the increase of inlet air flow angle, the suction surface at the root of the struts
generates flow separation, which reduces the flow capacity of the strut passage, makes the velocity and dense flow
distribution of the struts have a large degree of unevenness and increase the difficulty of matching the inner fuel. The
range backflow area after the internal stabilizer decreases with the increase of inlet flow angle, and the maximum
difference of zero-speed line range is about 0.5 stabilizer slot width. At the same time, with the increase of the inlet
flow angle, the thermal mixing efficiency at the outlet of the afterburner mixer increases by about 2%.

Key Words: afterburner; low-pressure turbine; flow angle; strut; recirculation zone; thermal mixing efficiency;
numerical simulation
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