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Transient Simulation and Performance Optimization of

Steam Soot Blower Purge Cleaning Process
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Abstract; Traditional soot blower models cannot simultaneously simulate the internal flow field
of the soot blower and the process of soot cleaning. In this study, a soot blower jet model and a
soot blower cleaning model are constructed to perform transient simulations on the soot blower jet
and the cleaning process of tube bundles with a complete soot blower structure. The effects of
factors such as the distance between the soot blower and the tube bundle, tube arrangement
patterns, and tube spacing on soot cleaning effectiveness are studied. Indicators such as peak
impact pressure and effective cleaning area are introduced to evaluate the cleaning performance.
The results show that as the distance between the tube bundle and the soot blower increases from
250 mm to 350 mm, the peak impact pressure of the jet on the tube wall decreases, and the

maximum effective cleaning area decreases by 67. 38%. When the distance increases to 400 mm,
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the jet essentially loses its cleaning capability. A staggered tube bundle arrangement prevents
blow-through and also saves steam compared to inline tube bundle arrangements. Placing the soot
blower directly above the symmetry plane of the tubes, where the nozzle-to-tube distance is
shorter compared to positioning it between two adjacent tube rows, results in higher peak impact
pressure. Both soot blower placement methods perform similarly in cleaning the rear tubes
located directly below the soot blower. However, overall, it is preferable to place the soot blower
directly above the symmetric plane of the tubes. When the spacing between tubes increases from
70 mm to 100 mm, while the obstruction of the first row of tubes to the soot blower jet is
reduced, thereby allowing secondary jets to strike the second row of tubes from the side, the
jet’s longer travel distance increases total pressure loss. Consequently, the maximum effective
cleaning area on the side tubes decreases by 10. 3%, and the blow-through zone also expands.

Thus, tube bundles with smaller spacing achieve better cleaning results and higher steam

utilization efficiency.

Keywords: steam soot blower; jet; boiler ash removal; transient simulation
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Fig. 1 Structural diagram of jet model of soot blower and

purge model of soot blower
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Table 1 Structural parameters of Laval nozzle
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Fig. 2 Piping numbering diagram
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Fig. 3 Diagram of the location of the soot blower
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Fig. 4 Grid diagram of soot blower jet model and soot blower

purge model
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Fig. 5 Grid independence verification
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Fig. 6 Comparison between experimental results and

simulation results of jet axial velocity
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Fig. 7 Velocity distribution diagram of jet model of soot

blower
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Fig. 11 Effective ash clearing area when spacing changes
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