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Structure design and optimization of dual gradient
nozzle used in coal mine

LU Yiyu, ZHANG Lei , GE Zhaolong , TANG Jiren , JIA Yajie , ZHANG Wenfeng
(a. State Key Laboratory of Coal Mine Disaster Dynamics and Control;
b. National &. Local Joint Engineering Laboratory of Methane Drainage in Complex

Coal Gas Seam, Chongqing University, Chongqing 400044, China)

Abstract: To enhance the ability of slotted device used in coal mines, a method of re-designing and
optimizing the structure of slotted device is proposed. The objective of the research is dual gradient nozzle
which is installed on a $63 slotted device. Based on orthogonal experiments, the realizable k¢ turbulence
model is established to simulate the output flow distribution of the dual gradient nozzle with different
parameters. The results show that when the L, =6 mm, ¢, =18°, §,=35°, L=6 mm and d=2. 5 mm, the
axial velocity reaches its peak at 150 mm from the target and then drops slowly. Based on the simulations,
experiments of ability of nozzles are made on 3DPIV in the laboratory. The results show that when the
parameters are L; =6 mm, 6, =18°, §,=35°, L=6 mm and d=2.5 mm, the average velocity of the output
flow distribution has its maximum value and the velocity distribution is reasonable. The average velocity of
the dual gradient nozzle at 150 mm from the target is 1. 4 times of that of ordinary nozzles.
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