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Atomizing Characteristics of Twin-fluid Impact Nozzle Based on PDPA

CHEN Bo' GAO Dianrong' YANG Chao'> WU Shaofeng' WANG Mingzhe'
(1. College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China
2. Qinhuangdao Capital Starlight Environmental Technology Co. , Ltd. , Qinhuangdao 066004, China)

Abstract: In order to improve the atomizing performance and decrease the consumption, the effect of air
flow and water flow on the atomizing characteristics of twin-fluid impact nozzle was researched, the twin-
fluid atomizing flow field was tested under different working conditions by an open atomizing test bench
which was based on phase Doppler particle analyzer ( PDPA). The atomizing characteristics which
included spray cone angle, atomizing range, droplets diameter distribution, droplets velocity distribution
and droplets numbers distribution were analyzed systematically according to the test results. It could be
concluded from the test results, with the increase of air flow and decrease of water flow, the spray cone
angle was increased remarkably, the droplets Sauter mean diameter ( SMD ), droplets velocity and
droplets numbers were decreased, but the atomizing range showed an increasing trend with the increase of
air flow and water flow. The distributions of droplets SMD, droplets velocity and droplets numbers were
increased along the axial direction. Moreover, the distribution of droplets SMD was increased while the
droplets velocity and droplets numbers were increased firstly and then decreased along the radial
direction. Furthermore, the turbulence and hedging in the region between the nozzle exit and vibrating
head were affected obviously by the air flow and water flow, and then the atomizing characteristics was
markedly influenced. The air flow and water flow were decreased by 15.79% and 12.50% ,
respectively , after optimization when they were 0.8 m’/h and 35 L/h, meanwhile, the SMD was
decreased by 21. 50% , the atomizing range was increased by 10. 26% , the droplets velocity and droplets
numbers were increased by 39.08% and 61.54% , and it can be concluded that the atomizing
performance was improved and the consumption of the nozzle was decreased.
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Fig. 1 Schematic of atomizing test system
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Tab.1 Main parameters of spray control system
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Fig.2 Experimental bench of twin-fluid atomizing test
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Tab.2 Parameters of experiment
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Fig.3  Schematic of twin-fluid atomizing nozzle
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Fig.4 Effect of flow on spray cone angle
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Fig.5 Effect of flow on atomizing range
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Fig.6  Schematic of measurement points arrangement
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Fig.7 Effect of air flow on atomizing droplets diameter distribution
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Fig.9 Effect of air flow on droplets velocity distribution
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Fig. 10  Effect of water flow on droplets velocity distribution
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Fig. 11  Effect of air flow on droplets numbers distribution
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