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Experimental Study on Atomization Characteristics of Air-assisted Atomization
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Abstract In order to solve the stable operation of the ramjet engine in a wide range, considering the
requirements of atomization quality and spray penetration depth, a gas-assisted atomization method is
proposed to solve the problem of liquid fuel injection and atomization in the general channel through
active gas adjustment. An Outside-In Liquid (OIL) nozzle was designed, using water and air as media,
and carried out spray experiments under different gas-liquid mass ratios (GLR). A high-speed camera
was used to image the macroscopic shape of the spray with GLR was investigated. Quantitative
measurements of spray particle size and velocity were performed by a phase Doppler particle analyzer.
The results show that with the increase of the gas-liquid mass ratio, the effect of the internal gas
nucleus is more significant, and an obvious "plume" phenomenon appears in the gas nucleus area. At
the same time, the spray cone angle increases, and the atomization effect is improved obviously. In
addition, at the upstream position of the spray, the SMD gradually decreases with the interaction of the
gas-liquid two phases; at the downstream position of the spray, the particle size remains unchanged or
slightly increases due to the collision and fusion between the droplets. The particle size of the spray
satisfies the log-normal distribution, and the droplet velocity distribution is in good agreement with the
normal distribution at a small gas-liquid mass ratio (GLR<7%), while at a large gas-liquid mass ratio

(GLR>10%) is closer to the lognormal distribution.

Key words Gas-assisted atomizing nozzle, OIL nozzle, atomizing characteristics, SMD
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