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Experimental Study of Ultra-High Pressure Capillary Water
Jet Based on Image Intensity
YANG Min-guan, GONG Chen, WANG Yu-li, LU Jin-gang

(School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to study the fluidic beam concentration ( FBC) of ulira-high pressure water jet, its
intact section and mixture section should be distinguished firstly. A method was developed so that FBC
could be measured through images of jets. The experimental nozzle has a sharp-edge orifice and a streamline
like exit structure. The jet configuration study under ultra-high pressure based on intensity analysis was
presented and was compared with the jets whose nozzle has a right circular cylinder exit structure. The re-
sults show that the present method can recognize the intact section and atomization section of the water jets
and it can distinguish the core part and the mixture part within the atomization section based on light intensi-
ty. The FBC of ultra-high pressure water jet was determined by the Reynolds numbers and the structure of
orifice and exit. The water jets from the nozzle with sharp-edge orifice and streamline like exit structure have
better FBC within limits, and the FBC of water jets will no longer change when the Reynolds number is over
a certain range (18000 ~19000). The effects of air regulation by exit structure on the FBC are not signifi-
cant when the Reynolds number is large enough. The jet FBC affected by aerodynamic disturbance will de-
crease under large Reynolds numbers.
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Fig.2 Experimental setup
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Fig.3 Light ray analysis of cross section
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Fig.4 Light ray analysis of the jet
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Fig.6 Configurations and intensities of the jet on the pressure of 20MPa and 300MPa
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