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Numerical study on the erosion wear of immersed tube in dyeing
sludge-coal powder mixed-fired fluidized bed boiler

Zheng Xiaoteng ™™, Chen Xingchen ™™ ™ | Yu Huanwei” ™, Zhu Zheming" ™ , Du Xiyong™ ™, Xu Lei " ™™
( " Shaoxing Special Equipment Testing Institute, Shaoxing 312071)
( ™ Shaoxing Key Laboratory of Special Equipment Intelligent Testing and Evaluation, Shaoxing 312071 )
( ™ Institute of Process Equipment and Control Engineering, College of Mechanical Engineering,
Zhejiang University of Technology, Hangzhou 310032)
Abstract

A numerical study is conducted using the computation fluid dynamics-discrete element method ( CFD-DEM )
method coupled with the shear impact energy model (SIEM) wear model to investigate the erosion wear of immersed
tubes in a fluidized bed due to the mixed gas-solid two-phase flow of printing and dyeing sludge-coal powder parti-
cles. The effects of gas velocity and initial particle distribution on the erosion wear characteristics of circular and
square tubes in the fluidized bed are analyzed. The results show that the erosion wear rate of both circular and
square tubes increase with gas velocity, especially at the bottom of the immersed tube. This is because the kinetic
energy of particles rises with the increase of gas velocity, and the proportion of denser coal powder particles at the
bottom of the immersed tube also increases accordingly. Three initial distributions of sludge-on-top and coal pow-
der-on-bottom, mixed, and coal powder-on-top and sludge-on-bottom are used to investigate the effects of particle
distribution on the erosive wear of the immersed tube during the complex fluidization process. The experimental re-
sults show that, due to the significant separation effect, the initial distribution condition of coal powder on top and
sludge on the bottom causes the impact on the immersed tube to be dominated by less dense sludge particles, which
in turn leads to a smaller wear rate of the immersed tube. Similarly, the phenomenon of a smaller wear rate for the
initial distribution of sludge under the upper coal powder is observed for both circular and square tubes.

Key words: gas-solid flow, computation fluid dynamics-discrete element method, fluidized bed, dyeing
sludge-coal powder, erosion wear

— 550 —



