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Abstract: To address the limited theoretical and quantitative research on steam leakage in soot
blowers, this study investigates the leakage characteristics of steam soot blowers based on
packing seal structures. An improved flat-plate leakage model is employed to analyze the variation
patterns of steam parameters along the leakage path and the unit leakage rate under different
operating conditions. The results indicate that under standard conditions, the density, pressure,
and temperature of steam along the leakage path decrease by 92% ., 92%, and 4%, respectively,
with a significant acceleration in the decline near the outlet. Steam temperature and pressure have
minimal impact on outlet density. As the blowing steam temperature increases and pressure
decreases, the unit leakage rate of the soot blower exhibits a decreasing trend. Under wear
conditions, when the wear coefficient is 2, the sealing ring still provides some sealing effect, with
a unit leakage rate of 3,49X10 "kge+m '« s '. However, when the coefficient exceeds 2, the

sealing ring nearly fails entirely, leaving only the packing material functional, and the unit
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leakage rate increases to 3. 91 X 10 * kg « m ' « s '. This highlights the critical importance of

maintaining the sealing structure during the early stages of wear. By appropriately increasing the
blowing steam temperature and reducing pressure, the unit leakage rate can be effectively
reduced. This study provides a theoretical basis and practical reference for evaluating and
improving the sealing performance of steam soot blowers, offering significant implications for
enhancing equipment operational efficiency and safety.

Keywords: steam soot blower; leakage; sealing structure; wear conditions; optimization strategies
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Fig. 2 Flowchart of numerical solver computational process
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Fig. 4 Variation of steam properties along the leakage path

under standard operating conditions
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Fig. 6 Influence of steam temperature on unit leakage rate
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Fig. 7 Influence of steam pressure on leakage characteristics
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Fig. 8 Influence of steam pressure on unit leakage rate
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