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Numerical simulation on infrared radiation characteristics of
round to rectangular nozzles with different chevrons

considering engine components
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Abstract: Considering the impacts of the center cone, lobe mixer, flame holder and af-
teburner cavity, the round to rectangular nozzle transition from axial symmetry convergent-
divergent nozzle was designed, different chevrons were devised and assembled to the nozzle
exit. Numerical simulations were carried on the flow, heat transfer and infrared radiation
characteristics. The results indicate that the precision of the infrared radiation intensity dis-
tributions were more in line with the actual rules by taking the hot components into account.
Compared to the basic round to rectangular nozzle, the length of high-temperature regions
decrease with multiple small chevrons and further decreasesd with simple large one, individ-
ually. Furthermore, the infrared radiation intensity decreases obviously detected from 0 de-
gree. The plume mixing with ambient flow and infrared suppressing characteristics are en-
hanced in rectangular nozzle with chevrons from axis one. At the same time, it will cause a

little thrust lost.
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Fig. 1 Round to rectangular nozzle

W5 09 SEE R AY B 2 AL 3 AEASTAY 1 Ll
X B R R WA AT A B B AR X A
5K BL TR TG — RV, FLA R A 4
S, T 2 () R 2 WA )5 AR s B R BT 2(b)
U AE AR Y 2 A D20 147 8, 3 R0k B 5 0k
I B A AR > RN AL L B R 3.

3 PhASE Y rp A B 5K B A9 85 1A JL el 2 80 3R
1 R,

i
ta) H12

(b) #5443

P2 PIRR A [ 4 7 1 A8 A5 2

Fig.2 Two chevron nozzle models
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Table 1 Chevron parameters of different models

[izglil W d/mm W& h/mm B B/
1 0 0 0
2 97.2 48. 6 45
3 357.0 357.0, 252.5 45
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Fig.3 Mesh of computational domain of model 3
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Table 2 Boundary conditions of different.models
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Fig. 4 Sketch of azimuths of detected surface
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plane of different models
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side symmetry planeé of nozzle
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Fig. 8 Infrared spectral radiation intensity

distribution at different azimuths
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Fig. 9 Infrared radiation intensity distribution of

hot component (model 1)
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Table 3 Thrust coefficients of nozzle model
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