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Numerical study of auxiliary power unit annular backflow combustor
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Abstract: The influences of different inlet conditions (including inlet temperature and
inlet fuel air ratio) on two phase spray combustion flow of auxiliary power unit (APU) com~
bustor were studied by using Fluent software. Standard k< model was applied to simulate
the turbulent viscosity. The fuel droplet trajectories were modeled in Lagrangian frame of
reference by using discrete phase model (DPM). Nompremixed combustion model was used
to model turbulence-chemistry interaction. The results reveal that the outlet temperature
raise with the increase of inlet temperature and fuel-air ratio, but distribution of temperature
is similar. The numerical data agree well with experimental data, which show that the nu-

merical model and method can be used to predict two phase spray combustion flow of APU.
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Table 1 Calculation conditions
PIV ,
/(kg/%) /K f ’
1 0.0633 380 .0095 5 (
2 0.0633 380 L0133 0.02~0.23m)
3 0.0633 380 .0176 ’ ’
4 0.0633 480 . 0095
s x=0.02m s, y=—0.04m
5 0.0633 480 L0133 0.04m ,
6 0.0633 480 L0176 ; (y=0m) ,
s (u<<O0m/s)

3.1
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[ e | /K /K /%
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4 819. 66 849 3.58
5 935. 87 983 5.03
() T.i6 6 1081.04 1130 4.53
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