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Table 1

Characteristics of pulverized coal ash

Particle density (kg/m®)  Loose bulk density (kg/m®)

Pile angle (°)

Friction angle () Mean particle diameter (um)

2120 793

40 41 14.28
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Table 2 The experimental results

Ap Material flow Air consumption

No. (Pa/m) rate (t/h) T, (m*/h)
1 770 8.44 37.10 219
2 780 721 28.47 240
3 720 8.51 30.61 260
Average 757 8.05 32.06 240
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Table 3 Numerical simulation cases

h (m) Ap (Pa/m)
750 1200 1500
0.03 (h/D=0.2) Case 1 Case 2 Case 3
0.045 (h/D=0.3) Case 4 Case 5 Case 6
0.06 (h/D=0.4) Case 7 Case 8 Case 9
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Fig.9 The conveying process of coal ash in case 5
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Fig.10 Variation curves of the volume fraction of coal ash in various sections in case 5
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Fig.11 The average velocity of ash in the out section
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Fig.13 Variation curve of ratio of ash velocity to air velocity
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Numerical Simulation and Estimation of Energy Consumption for the
Pneumatic Conveying Using Double-tube Socket

GUAN Chun-sheng', ZHANG Chun-xia!, CHEN Ling?, WEI Xiao-lin®, MA Lu-ao', ZHANG Yu?

(1. China Electric Power Research Institute, Beijing 100055, China;

2. Division of Engineering Sciences, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: A new method based on CFD (computational fluid mechanics) is used to estimate the energy consumption of DTS
(double-tube socket) pneumatic conveying. The whole pipeline is divided into developing and fully developed parts. After CFD
simulation of both parts the overall energy consumption is calculated. The results show that under the pressure gradient of 750 Pa/m in
the developed part the predicted material flow rate is 10 t/h and the measurement material flow rate 8 t/h. Meanwhile the predicted gas
consumption is 290 m*h and the measurement gas consumption 240 m’/h. The predicted results are in fair agreement with the
experimental results, suggesting that the new method is reliable and applicable.
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