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Application of discrete element technology in optimizing design

parameters of belt end sampler
NI Wenjing
( Tiandi Science & Technology Co. ,Lid. ,Beijing 100013, China)

Abstract : Based on the discrete element simulation technology ,the sampling motion parameters at the end of coal conveying belt were stud-
ied. By changing the moving speed of the end sampling and cutting bucket in the material flow model of 50 mm diameter particles with
cross section of 4x30,the kinds and quantities of particles collected were counted. The results show that with the increase of the moving
speed of the cutting bucket from 1 m/s to 2 m/s, the total number of particles collected decreased from 2 006 to 958, which is equivalent
to the sampling width of 835 mm to 399 mm in the middle of the belt. In the model of dividing 4X30 material flow into 30 kinds of particles
horizontally , there is no correlation between the standard deviation of particles collected by sampling bucket and cutting speed. The stand-
ard deviation of particles collected by sampling bucket is the largest at cutting speed of 1.5 m/s,which is 3. 69 ,and the smallest at cutting
speed of 1 m/s,which is 2.43. In the model of dividing 4x30 material flow vertically into 4 kinds of particles, the standard deviation of
particles collected by sampling bucket is weakly linear with cutting speed. The maximum standard deviation is 84.98 at cutting speed of 1
m/s and 53. 19 at cutting speed of 1.7 m/s. The results show that the effect of the primary sampler at the end of belt on the end of sam-
pling direction and the bottom is not ideal at different cutting speed. In the design,the length of the inlet and outlet of sampling hopper
should be increased in the direction of belt to improve the effect of collecting coal particles at the bottom.

Key words: discrete element method ;the end of belt;sampling; motion parameter ; flow model
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Fig. 1 Belt end sampling system
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Fig. 2 Sampling flow chart of belt end primary sampler
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Fig. 3 Model of belt end primary sampler
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Table 1 Material parameters

B MEL/NEA YRR/ MPa B/ (kg - m™)
s 0.5 102 1 400
ek 0.3 10* 7 850
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o (AU AR LA A REFE AR SC SR
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Table 2 Material interaction coefficients

WiH W RE TREERNEL RSB
S 0.5 0.5 0.01
Rk 0.5 0.4 0.05
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Fig. 4 Sketch of particle arrangement in coal flow section
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Fig. 5 Trajectory of coal flow center particle dropping
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Fig. 6  Sketch of cutting bucket position
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Fig. 7  Sketch of horizontal distribution particle model
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Fig. 8 Sketch of vertical distribution particle model
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Fig. 9  Curve of total number of particles intercepted by

cutting bucket via velocity
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Fig. 10  Particle pie diagrams collected in horizontal distr-
ibution particle model ( cutting bucket velocity is 1.5 m/s)
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Table 3 Particles” number collected in horizontal dist-
ribution particle model ( cutting bucket velocity is 1. 5 m/s)
R MR R MUREGE| R BREGE
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Fig. 11  Curve of standard deviation of horizontal

distribution model via cutting bucket velocity
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Fig. 12 Particle pie diagrams collected in vertical dist-
ribution particle model( cutting bucket velocity is 1.5 m/s)
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Fig. 13 Curve of standard deviation of vertical distribution

model via cutting bucket velocity
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