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Deformation analysis of wing wall superheater/reheater

in a circulating fluidized bed boiler
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Abstract: The wing wall superheater /reheater located in the upper furnace is one of the important components of the circulating fluidized
bed (CFB) boiler,which generally enters the furnace from the front wall and exits from the furnace roof. The tube metal temperature of the
wing wall is different from that of the water wall,which results in the different expansion in thermal operation. The inlet and outlet of wing
wall are sealed and connected with the water wall and therefore ,the design of the expansion system is of great significance. The improper
design may lead to the deformation of the heating surface of the wing wall due to their expanding difference,which results in lower safety.
The expansion calculation is the key process in the design of the expansion system. In this study,the model of the tube wall temperature of
the wing wall in the CFB boiler was suggested and the maximum tube wall temperatures under different loads were calculated. It is found
that under 60% rather than 100% of the rated load, the tube wall temperature reached the maximum. However, the engineering practice
shows that if the wing wall is designed according to this results,the wing wall deformation of the heating surface still happens in the tubes,
which indicates that the maximum tube wall temperature predicted in steady state is not the highest working condition of the heating surface
of the wing wall. Then the load of the maximum expansion was analyzed. Consequently,it was proposed that the maximum expansion of the
wing wall superheater /reheater happened in the extreme hot start—up. Therefore , it was suggested that the maximum expansion of the wing
wall superheater /reheater should be calculated under the working condition of the exireme hot start—up. A specific working condition is

recommended : the 20% of the rated pressure,the saturation temperature under calculation pressure and the 15% of the steam flow rate un-
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der the boiler maximum continuous rating (BMCR). The practice of the CFB boiler, of which the expansion is designed according to the

above , shows that the design of expansion system by calculating wall temperature of extreme hot start—up can solve the problem of the de-

formation of the wing wall superheater /reheater in the CFB boiler.

Key words : circulating fluidized bed boiler; wing wall ; superheater/reheater deformation ; maximum expansion ; exireme hot start—up
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