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Abstract
In order to clarify the design method of nozzle and the influence of nozzle junction structure on
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nozzle performance, this paper combs and verifies the design method of nozzle, and studies the
influence of swirl radius ratio, cyclone chamber inclination angle and nozzle length-diameter ratio
on nozzle performance: increasing the swirl radius ratio will reduce the atomization angle and in-
crease the flow. Increasing the inclination angle of the swirl chamber will increase the atomization
angle and reduce the flow rate. The increase of the length-to-diameter ratio of the nozzle will re-
duce the atomization angle and have little effect on the flow; the length-to-diameter ratio of the
nozzle has the greatest influence on the atomization angle, and the inclination angle of the swirl
chamber has the greatest influence on the flow rate.
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Figure 1. Schematic diagram of nozzle geometric parameters
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Figure 2. Theoretical geometric characteristic curve of nozzles
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Figure 3. Nozzle equivalent geometric characteristic curve
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Figure 4. Nozzle geometry
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Figure 5. Mesh independence verification
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Table 2. Experimental design and atomization angle
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Figure 6. Experiment 1: Gas-liquid interface distribution
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Figure 7. Influence of structural parameters on atomization angle
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Figure 8. Variation curve of swirl intensity at x = 0.2 mm
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Figure 10. Effect of structural parameters on flow
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