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Distribution of temperature and thermal stress in vertical water wall
special-shape fin region
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Abstract: Transverse cracks are easily produced in ultra—supercritical boiler vertical water wall special-shaped fin
region near intermediate heater. It is the hidden trouble of water wall leakage and explosion. Take special-shape fin
region from a 660 MW ultra—supercritical boiler as research object. Temperature fields and thermal stress fields
were obtained by numerical model. Based on calculation data, temperature and thermal stress characteristics were
analyzed. The influence of varying load operation and water wall geometry size was also considered. The results
show that the axial tensile stress and equivalent stress of the tube wall beside the shaped fin to the apex of the fire
side are large, and the alternating load of the boiler is prone to alternating thermal stress, resulting in transverse
crack. The highest temperature of the whole model is located at water wall special-shape fin center. Axial stress and
equivalent stress are also large in this region. It deserves special attention. Equivalent stress is large in connection
point of special-shape fin and tube wall, which results in materials failure and cracks. Cracks may extend to fire—

side tube of special-shape fin region.
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Fig.1 Water wall special-shape fin region
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Fig.2 Geometry model of water wall special-shape fin region
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1%/2# 403.04 28.02 5.4088/5.3610
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oo o/  ato0Tx A EX107%/
(kgem) (J-kg ' K™) 109C1 (Wem™ K™ MPa
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600 7850 800 143 348 0308  1.69
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