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Experiment on spray distribution of an integrated strut flameholder with
cross injection

ZHANG Quan, LIU Yuying, XIE Yi, GAO Zhao, LIU Guanghai
(School of Energy and Power Engineering, Beihang University, Beijing 100191, China)

Abstract: The liquid spray distribution characteristics of a kind of integrated strut flameholder (ISF)
with cross injection were studied with water, under the conditions of ambient temperature and pressure,
incoming flow Mach number 0.182 and liquid-air momentum ratio range from 10 to 70, using laser
sheet/photography. The effect of liquid-air momentum ratio and injection position on the distribution
trajectory of liquid spray was discussed. The results showed that the outer trajectory of the liquid spray of
ISF was similar to that of the crossflow, and the inner trajectory was bent back to the recirculation zone
owing to the entrainments of the recirculation zone, which was more significant for low liquid-air
momentum ratio condition. The liquid-air momentum ratio served as an important factor for inner and
outer trajectory of the spray; the penetration depth of the liquid spray of ISF increased with the increase of
liquid-air momentum ratio. The injection position of ISF had little influence on the outer trajectory of the
liquid spray, but had a significant influence on the inner trajectory. It was not good for the entrainments of
spray into recirculation zone when the injection distance was too far or too close, which was related to the
closely coupling of the liquid injection and the flameholder.
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