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Numerical simulation on improved integrated afterburner scheme
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Abstract: An improved integrated afterburner scheme was proposed to solve the prob-
lem of too large mass of traditional afterburner and too significant flow loss in non-augmenta-
tion condition. This scheme canceled the conventional stabilizer of blunt body, and a sudden
expanding structure of central cone for stabilizing the flame was adopted. Numerical simula-
tion was conducted to research its performance. The result indicates that the scheme is not
sensitive to inlet parameters; total pressure recovery coefficients of three schemes on all ca-
ses are greater than 0. 96; afterburner efficiency is close to 0. 90; the scheme with lobed mix-

er has the best overall performance.
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Fig. 1 Schematic diagram of improved integrated afterburner
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Table 1 Schemes of improved integrated afterburner
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Table 2 Non-dimensional boundary conditions of different cases

T DAY TR B U P T L PR AL SR B i PR PEN ! HH RS
1 1. 000 1. 000 1. 000 1. 000 0. 832 1. 000
2 0. 295 0.784 0.748 0. 301 0.653 0.274
3 0.174 0.811 0.776 0.175 0.678 0. 155
4 0.132 0.967 0.948 0.132 0. 806 0. 135
5 0. 234 1. 027 0. 980 0.463 1. 000 0. 246
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Fig. 6 Streamline and velocity contour of scheme 1

in case 1
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Fig. 7 Streamline and velocity contour of scheme 1

in case 2
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Fig. 8 Streamline and velocity contour of

scheme 1 in case 3
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in case 4
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Fig. 10  Streamline and velocity contour of

scheme 1 in case 5
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Fig. 11 Temperature contour of scheme 1 small

afterburn state under case 1
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Table 3 Total pressure recovery coefficient of three

schemes in case 1
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