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Abstract; Aiming at solving the problems of high atomization pressure and small atomization range in
the development of current atomization nozzles, a new atomization nozzle was designed, and its atomi-
zation characteristics were analyzed. A laser particle size tester was used to investigate the effects of
pressure (0.15-0.30 MPa) and different outlet diameters (0.3-0.9 mm) on the nozzle atomization
cone angle, velocity field, and droplet size, to obtain the changed rules of flow characteristics of the
flow field under different test conditions. It is found that under low pressure, the atomization cone angle
is greatly affected by the nozzle outlet diameter, and the larger the outlet contraction angle, the better
the atomization characteristics. The nozzle with a outlet diameter of 0.9 mm can achieve a relatively

wide range of operation when the length-to-diameter ratio of spray cavity is 1 and the outlet contraction

s BEA: 2023-02-07; fEE BEA: 2023-03-30; M4 HAREE]: 2024-04-11

[ £& H AR IE : https ://link.enki.net/urlid/32.1814.TH.20240408.1416.004

ESWH . AR IAE TR H (BE2022351) 5 VLI R AE R F 5 H (NZXB20210101) 5 A& AR AT F A B B B2 1 o olh 45 T
SRR (A L) FFE A H (QSKF2023007)

F—EEEN: B2 (1997—) , 5 TLHITA B9 4 (307521934@ qq.com) , EE N FFRARDUR S HRE YUY

BIEEEE N A% (1982—) , F #F5E 5, A T ( zhuxy @ ujs.edu.cn) , 52N FEFRARBU S HEFED LA 5.



427

angle is 75°. With the increase of working pressure, the maximum value of droplet velocity also increa-

ses significantly, but the pressure has little influence on the overall velocity distribution of the atomiza-

tion flow field. The droplet diameter also increases with the increase of outlet diameter, and the nozzle

outlet diameter has a significant impact on the droplet diameter, but the larger the outlet diameter, the

smaller the droplet velocity under the same droplet diameter. This result provides a reference for the ap-

plication of nozzles in the medium and low pressure range.

Key words: atomization nozzle ;atomization characteristics ;droplet size ;atomization cone angle ;

outlet diameter ;outlet contraction angle
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Fig.1 Physical diagram of nozzle outlet diameter
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Fig.2 Schematic diagram of length-to-diameter ratio
and outlet contraction angle of nozzle spray cavity
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Fig.3 Physical diagram of spray particle size test system and platform
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Fig.4 Time-average velocity cloud diagram of nozzles with different outlet diameters under pressure of 0.20 MPa
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Fig.5 Atomization cone angle changes with outlet
diameter of nozzle
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Tab.1 Droplet size distribution of nozzle with
different outlet diameters
SMD/ pm
p/MPa  p_ D= D= D= D= D= D=

03mm O04mm O05mm 0.6mm 0.7mm 0.8mm 0.9 mm

0.15  117.11 126.07  124.95 130.98 126.45 132.47 134.88
0.20 98.57 99.38  105.84 109.28  113.58 11539  116.78
0.25 87.90 89.48 93.63  100.43 94.99 97.66  100.55
0.30 66.09 69.23 73.88 76.80 82.74 82.78 88.82
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Fig.6  Time-average velocity cloud diagram of nozzles with outlet diameters of 0.5 mm and 0.9 mm under different lenth-to-

diameter ratios
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Fig.7 Atomization cone angle changes with length-to-
diameter of spray cavity
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Fig.8 Time-average velocity cloud diagram of nozzles with outlet diameters of 0.4, 0.6 and 0.8 mm under different outlet

contraction angles
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Fig.9 Atomization cone angle changes with outlet
contraction angle
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Fig.10 Influence of different outlet contraction angles
on droplet SMD distribution when k=2
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