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Experiment on Breakup Process of Low-pressure Jets with
Different Nozzle Parameters and Pressures

Jiang Yue Li Hong Xiang Qingjiang Chen Chao
(Research Center of Fluid Machinery and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to identify the two characteristic lengths of breakup process of low-pressure jets, the
relationship between different diameters and angles of entrance of jet nozzle on the breakup of low-
pressure jet under different pressures was studied. An experiment was conducted to investigate the core
lengths and breakup lengths of a round water jet. The flow, ranges and ending raindrop diameters were
measured under low jet velocity. The results showed that with the increase of nozzle diameter, the flow,
ranges, ending raindrop diameters, core lengths and breakup lengths became larger. With the increase of
nozzle cone angle, the flow became smaller, the ranges increased at first then decreased, the ending
raindrop diameters increased and the core lengths decreased, but the breakup length decreased at first
then increased. The ranges and the atomizing condition showed that the diameter of nozzle of 5 mm and
cone angle of nozzle of 45° were the best. Correlation equation was proposed based on the analysis of
effect of Re and We on the core length and breakup length.
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Tab.1 Jet parameters in experiment

ZH pygIEn
SIS TR R/ °C 20
IR/ (kgom ™) 998
IR/ (kge (m=s) ) 1.01x10°?
2SR/ (kgom 7)) 1.293
2R BE/ (kg (mes) ~h) 1.79 x10°°
KFEMWK S/ (Nem™") 0.072

A S/ (mes ) 0.1-0.5
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Tab.2 Flow and ranges under different pressures of PY,15 sprinkler
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4 45 0. 804 14.9 0.898 16.1 0.984 16.9 1.068 17.5 1. 148 17.6
5 45 1.192 16. 1 1. 350 17.2 1.507 18.0 1.618 18.5 1.732 19.7
6 45 1.792 16. 8 1.971 18.3 2.201 19.9 2.383 20. 8 2.554 21.5
5 35 1.290 15.9 1. 430 17.0 1.572 17.9 1.724 18.5 1.847 19.0
5 55 1. 140 14.1 1. 301 16. 8 1.415 17.6 1.529 18.2 1. 635 18.8
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Tab.3 Ending raindrop diameters under different

pressures of PY,15 sprinkler mm
Wi W TARJE J3/kPa
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mm (°) 200 250 300 350 400
4 45 4.18 4.11 4.05 3.99 3.84
5 45 4.21 4.19 4.15 4.09 3.99
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5 35 4.15 4.12 4.08 4.01 3.92
5 55 4.20 4.16 4.11 4.07 3.97
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