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Test Study on Spray Performance of Plain—jet Airblast Atomizer
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Abstract: Aiming at a plain—jet airblast atomizer with an outlet expansion section,the air flow rate and the fuel flow rate of the gas—
liquid ratio were separated. The effects of the air flow rate,the fuel flow rate and the relative velocity of gas—liquid two—phase on the spray
performance were analyzed by test. The spray downstream Sauter Mean Diameter(SMD) was measured by Doppler laser tester,and the spray
cone angle was photographed by CCD camera and sheet light source. The results show that the effect of air flow on the spray performance of
this type of airblast atomizer is greater than that of the fuel flow.When the gas—liquid ratio is the same,the larger the relative velocity of gas—
liquid two—phase is,the smaller the SMD is and the larger the spray cone angle is. When the gas—liquid ratio is 0~2,the spray cone angle
increases and the SMD decreases with the increase of gas—liquid ratio. When the gas—liquid ratio approaches to 2,the spray cone angle
reaches the maximum value,and the SMD reaches the minimum value. When the gas—liquid ratio is greater than 2,the spray cone angle
decreases slightly,and the SMD remains basically unchanged.

Key words: plain—jet airblast atomizer;spray cone angle ; SauterMean Diameter (SMD);gas—liquid ratio;air flow rate;fuel flow rate;
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Quantity Parameter
The temperature of air/ K 283
supply pressure of fuel/ MPa 0.1.0.2.0.3.0.4.0.5

The mass flow rate of fuel/(g/s) 1.211,1.706.2.085.2.405 .2.685

1.293,1.724 .2.155.2.586.3.448

The mass flow rate of air/(g/s)

Air to liquid, A x 0.482 ~ 2.847

Coefficient of viscosity :

) v=1.45 mm?s
The property parameter of

Density :p=0.78 g/cm’
kerosene/at 283 K temperature

Coefficient of surface tension:

0=0.023 N/m
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4.0r = the mass flow rate of fuel(g/s)
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