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Inclination characteristic of diffusion flame of
moving fire on linear acceleration motion

LOU Bo, XU Jianhong, LIN Zhenguan, XU Yi

(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: The image series of the diffusion flame of moving fire on acceleration motion were acquired by using
high-speed video camera and the flame inclination characteristic was studied. The results show that flame inclination
increase undergoes three stages of changing velocity in non-inertial system. It is not in same direction between flame
resultant and flame inclination. In non-inertial system, the flame resultant angle shifts first to the flame inclination and
forms an intersection angle. Moreover, the higher acceleration flame is, the more sluggish flame inclination will be. With

the increase of flame speed, the air resistance increases and the intersection angle decreases, and the flame resultant angle

and the flame inclination finally approach to 90°.
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Fig. 1 Experimental system of moving fire on uniformly

accelerated linear motion
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Fig. 2 25 images of different flame velocity when a=5.4 m/s’
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Fig. 3 Schematic diagrams of flame centroid and flame inclination
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Fig. 5 Flame force analysis at different velocities when a=3.6 m/s
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