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Numerical simulation of flame characteristics of aero—engine fire test
BAI Jie', YANG Yi—chenga‘b, WANG Wei""
(a. Key Laboratory of Civil Aircraft Airworthiness and Maintenance; b. Collage of Aeronautical
Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract: To obtain a uniform standard fire test and general test conditions, a computational fluid dynamic
model of NexGen burner was established. The flame characteristics distribution of steady state was calculat-
ed with SST k — w turbulence model, non—premixed combustion model and DO radiation model to analyze
the spatial distribution of flame temperature, heat flux density and velocity. The results show that with the
distance from cone increases, the temperature of flame increases first and then decreases after reach up to
the maximum at 101.6 mm after cone. And the velocity of flame decreases as the distance from cone increas-
es. The heat flux density of flame decreases as distance from cone increases. The temperature, velocity and
heat flux of the flame are more uniform at 101.6 mm plane than at 100.0 mm plane. So it is easier to burn
though when sample placed at 100.0 mm in fire test.
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Fig.4 A comparison of the primary solution parameters
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Fig.7 Flame temperature distribution of plane—0
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Fig.8 Flame temperature distribution of 101.6 mm plane
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Fig.9 Flame temperature variation with the distance
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Fig.12 The flame velocity variation with the distance
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