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Abstract: The turbulent combustion model in an aeroengine afterburner is presented. More
attention is paid to the important effects of fuel injection in an afterburner. By employing the multiple
time scale turbulent k-¢ model, the high temperature heat flux radiation model and SIMPLE
algorithm, the numerical study of turbulent combustion process in a practical jet engine afterburner is
carried out, and the numerical velocity field, temperature and concentration contour distribution, the
efficiency of burning and recovery coefficient of total pressure are obtained. The result indicates that
there is a great solvability and reasonability with the presented turbulent combustion model.
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Table 1 (a) The position and mass flow rate of fuel injection
by first fuel pole. (in one radian)
z/cm 78. 00 73.87 73.87 69. 75 69. 75 65. 62
r/cm 8. 40 9. 40 12. 35 13. 33 17. 25 18. 24
Mo/ (g/s) 19. 35 16.13 19. 35 25. 90 26. 54 40. 33
Table 1 (b) The position and mass flow rate of fuel injection
by second fuel pole. (in one radian)
x/cm 63. 56 67. 69 82. 25 71. 81 80.12 73.87 75. 94 80.12
y/em 21.90 22.74 26. 08 - 26.08 28.58 29.42 31. 07 31.90
Mo/ (g/s) 35. 37 31.93 35. 31 29.03 35. 31 29.03 31. 93 48. 40
Table 2 The position and mass flow rate of fuel injection
by first fuel pole. (in one radian)
r/cm 78. 00 73. 87 73. 87 69. 75 69.75 65. 62
rfem 8. 40 9. 40 12. 35 13.33 17. 25 18. 24
M,/ (g/s) 14. 51 12.10 14.51 19. 43 19.91 30. 21
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Fig. 2 (a) Contours of normalized fuel mass fraction, M. w:=0. 2269

(b) Contours of normalized oxygen mass fraction, Mo, .max =0. 1586
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Fig. 5 (a) The velocity component U versus r in four different cross sections
(b) The temperature T versus r in four different cross sections
x,=0.5325m, x,=0.8012m, x;=0.9075m, x,=1.400m
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