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Effects of inlet velocity distortion on outlet temperature

distribution of a reverse-flow combustor
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Abstract: In order to study the effect of combustor inlet velocity distortion on the re-
verse-flow combustor outlet temperature distribution, the radial distortion and circumferen-
tial distortion plates were designed according to the compressor outlet velocity profile, and
the distortion was validated by numerical simulation. And an experiment on the outlet tem-
perature distribution of three sector rectangle model combustors was conducted. The results
show that radial distortion and circumference distortion could cause uneven distribution of
temperature and bring overall temperature distribution factor (OTDF) a significant increase,
and the effect of circumference distortion seems greater. In addition, from the temperature
contour and radial temperature distribution factor (RTDF) contour, the radial distortion and
circumferential distortion will make the combustor outlet temperature a zig-zag fluctuation
close to the inner wall, and present a cyclical trend, making outlet temperature distribution

nonuniform.
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overall temperature distribution factor (OTDF) ;

radial temperature distribution factor (RTDF)
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Fig. 1 Diffuser model without distortion (unit:mm)
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Fig. 2 Diffuser model with radial distortion (unit:mm)
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Fig.4 Velocity profile away from radial distortion

plate at a axial distance of 5mm
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Fig. 5 Velocity distribution in downstream

cross-section of radial distortion scheme
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Fig. 7 Velocity distribution in downstream cross-section

of circumferential distortion scheme
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Fig. 8 Outlet temperature distribution test system diagram
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Table 1 Outlet temperature distribution test parameters

#HaES, @A ERWE/ MRE /K
MPa WE/K (kg/s) FER%/ %
0.3 450 0.27 3 870

0.3 450 0. 27 3 570
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Fig. 16 Combustor outlet temperature contours of

radial distortion scheme at low-power status
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