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Fig.8 Device schematic of velocity measurement system
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Numerical and Experimental Study for Convergent Nozzles of Hydraulic
Sand-Blasting Perforation

GE Zhao-long, LU Yi-yu, ZUO Wei-qin, XIA Bin-wei, ZHAO Yan-ping, TANG Ji-ren

(Key Lab of Ministry of Education for the Exploitation of Southwestern Resources & Environmental Disaster Control Engineering,

Chongging University, Chongging 400044, China)

Abstract; Aiming at the key problem that length-diameter ratio of convergent nozzle seriously affected erosion
capability of water jet, acceleration mechanism of water jet within the jet nozzles is studied and length-diameter
ratio of nozzle is the main factor to affect the acceleration of water jet. According to the structure of 5-inch cas-
ing the most commonly used nozzles in engineering, selecting the line segment length of 6 ~12 mm, a diame-
ter of 4 ~6 mm. Numerical calculations were conducted for 35 group-type of convergent ejector nozzles by the
FLUENT software. The results show that there is an optimum length-diameter ratio value for nozzles. Align to
these calculations, when length-diameter ratio reaches 1.8, jet velocity is maximum. Different types of nozzles
are machined following the numerical calculation model in the laboratory. Non-contact tests are done by the
PIV. Testing results are consistent with numerical simulation results. It reveals the reasons that impact the jet
acceleration performance under the different length-diameter ratios.

Key words: perforation; nozzle; length-diameter ratio; numerical simulation; PIV



