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Flow characteristics of pulverized coal particles with
different shapes in online detection

JI Houzhan, GAO Zhengyang, LI Yonghua, SONG Yangfan

(Department of Power Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: Based on image recognition technology, the basic characteristics of pulverized coal particles were extracted from binary
images. Three-dimensional geometric model of pulverized coal particle and online detection device were established. CFD— DEM
coupling method was used to simulate the gas—solid two-phase flow of pulverized coal after setting the simulation parameters and
boundary conditions of gas—solid two-phase. Through the analysis of gas velocity field and particle phase flow, the diffusion
mechanism of particles were studied. The velocity field and volume fraction distribution of particle phase were obtained and the
flow characteristics of particles were summarized. The results show that the gas flow in the mainstream channel is relatively
uniform, and the flow velocity gradually decreases along the direction of diameter increase. There is obvious vortex generation in
the observation channel, and the turbulent entrainment effect affects the clarity of the pulverized coal particle image. Spherical
particles with regular shape are more likely to deviate from the main flow direction, forming unnecessary particle deposition.
Irregularly shaped particles are greatly affected by the pneumatic transport, and most of them flow in the main flow channel of the
pulverized coal flow. After the particles are deviated from the mainstream flow channel by the turbulent entrainment effect, the
smaller particles are more likely to move to the vicinity of the detection elements on both sides of the observation channel so as to
affect the detection effect.
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Tab.1 Shape parameters of 10 pulverized coal particles

TORLIF 5 R AR/ pm BORLR K/ pm BRI KL i 3 28,253
1 15.291 77.324 423.517 1.603 0.947 0.603
2 20.204 138.852 786.534 2.174 0.720 0.559
3 35.812 253.173 2 420.524 2.249 0.689 0.539
4 41.323 275.365 3297.252 2.118 0.740 0.571
5 51.615 341.458 4 840.028 2.103 0.723 0.527
6 60.416 363.731 6 503. 507 1.913 0.788 0.551
7 72.931 556.186 9 831.254 2.427 0.632 0.483
8 87.231 720.752 14 429.276 2.627 0.591 0.457
9 101.367 534.248 17 968. 516 1.762 0.847 0.579

10 111.518 710.387 22 506. 468 2.027 0.749 0.534
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Fig.2 Construction process of two-dimensional particle model
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Fig.3 Particle model stacked by EDEM software
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Tab.2 Accuracy verification of particle model

BRI BRI
A RELIE/ D || R RELIHE %
P, 0.83 1.00 17.50 P, 0.64 0.79 18.90
P, 0.61 0.70 13.43 P, 0.44 0.55 19.45
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Fig.4 Structure parameters and grid model of detection device
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Tab.3 Geometric parameters and time step of particle phase

WORLF S AR BiAZ/ pm Al /s TRLF S VI Rifz/ pm RfiEI /s
5 HERTE 50 5x1078 S5 BRI 100 5x1078
S HIRIY 100 6x1078 84 =514 100 3x10°%
F4 mERHY
Tab.4 Collision coefficient
SR~k R~ BETH
WA FH MR RENEERE UEES BRI RENEERE
0. 500 0.545 0.010 0. 500 0. 500 0.010
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Fig.5 Velocity field on cross section at Y =0
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Fig.6 Location diagram of observation area
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Fig.7 Position distribution of different pulverized coal particles at different time
XY RE TR X 1, 2 Y LA A DUSE T N FY 3 FPBSURLEEATSE 0. T I A BORL B R S BT
No HIZRAIHN, ZETHE X 1 4, 00K S, BB 28 250, S, BN ECh 135, S, B8k 335781
BXIH 2 A,S, S, B BRI, 205 280 316, S; {UA 108 ; 7E /K 46 i 3E 1, S, 3 B4k
% 468,S, BINECH 308, 752 S; WM Bk A, A 178, BB AN J0RL 30 s P B 1K H AL AL S
TSR RIS T AL FVE T  AHECT A R R SR AIURL S, , TR LI ) B BRFEABURL S, | S, 4

B A 0038 T A 0G0 ST R P 5 2 LB B



8 TOE B R AR £29%

x5 ITEXEREIBRE

Tab.5 Numbers of particles in measuring area
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Fig.8 Distribution of particle velocity of different sections in mainstream channel
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