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Abstract

In order to meet the increasing demand of the inlet temperature of the new generation afterburn-
er, it is necessary to reduce the infrared radiation of the inner cone by film cooling. In this paper,
both the experimental method and numerical simulation method are used to study the film cool-
ing characteristics of the inner cone, find the hot spot of the inner cone and optimize the cooling
scheme. The results show that the temperature of inner cone wall is higher near the front edge
and the trailing edge of strut under uncooled condition; under the condition of 5% cold air, be-
cause of the inner cone in uneven cooling film covering, the cooling effect is poorer, and in the in-
ner cone tip, since part of the cooling film is blown away from the wall due to the influence of
backflow area, the cooling effect is general. And the greater of density ratio is, the easier it is to
form a cooling film on the wall surface, and the higher the cooling efficiency is.
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Figure 1. Strut flame stabilizer integral afterburner
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Figure 2. Experimental device and simplified model. (a) Film cooling experimental device; (b) inner cone

and strut structure
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Table 1. Experiment conditions
F 1 IR

Tg (k) Ptl (atm) Pt2 (atm) Pt3 (atm)
800 15 2.0 25
900 15 2.0 25
1000 15 2.0 25
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Figure 3. Distribution of thermocouple in inner cone
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Figure 4. Temperature distribution of the inner cone surface under different conditions
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Figure 5. Density ratio on cooling efficiency. (a) x/d = 30, DR on cooling efficiency; (b) x/d = 70, DR on cooling efficiency;
(c) x/d = 110, DR on cooling efficiency; (d) x/d = 150, DR on cooling efficiency
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Figure 6. Tg = 1000 k, Temperature distribution of inner cone surface
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Figure 7. p = 2 atm, calculation of inner cone wall temperature and experimental comparison
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Figure 8. Comparison of experimental and calculation results. (a) Experi-
ment and calculation of wall temperature; (b) experimental and calculation
of cooling efficiency
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Figure 10. Numerical calculation of the inner cone temperature field
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Figure 11. Velocity vector of cone tip
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