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Abstract — The erosion rate of water wall tube has been measured and discussed in a commercial circulating fluidized
bed combustor (200 ton steam/hr, 4.97 x 9.90 x 28.98 m height). Tube thickness was measured with ultrasonic method.
Severe tube erosion rate was observed in the splash region on all waterwalls including wingwalls. The tube erosion rate
increased after an initial decrease as height from the distributor increased. The difference of erosion rate among wing
walls was found due to unbalanced distribution of gas and solid flow rates. The erosion rate of the wing wall increased
as location of the wing wall became closer to the center of combustor crosssection.
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Table 3. Average operation condition

Operation Steam Mean bed Total air flow Gas velocity
days [day]| generation temperature [Nms] [mis]
[ton/h] [°C]
1228 159 820 53.56 4.35
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Table 1. Tube specifications
Type Outside diameter of tube Tube thickness Material Tube pitch Total number of tubes Wing wall
Membrane wall 63.5 mm 6.1 mm A210A1 88 mm 372 EA 4 set (each set has 9 tubes)

Table 2. Equations for horizontal distance of center of a tube in Fig. 1(b)

Wall Direction Range of tube no. Equation for horizontal distance in mm.
North A—B 1-14 (tube no. -1)x88+44
24-50 (tube no. -24)x88+1,232
60-90 (tube no. -60)=88+3,696
100-126 (tube no. -100)x88+6,424
136-148 (tube no. -136)=88+8,800
Wing From north wall to inside 14-23 (tube no. -14)x88
50-59 (tube no. -50)x88
90-99 (tube no. -90)=88
126-135 (tube no. -126)=88
East B—>C 149-204 (tube no. -149)=88+44
South C-»D 205-316 (tube no. -205)=88+44
West D—>A 317-372 (tube no. -317)x88+44
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Fig. 2. Maximum tube erosion rate profile of front(north) water wall.
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Fig. 4. Maximum tube erosion rate profile of rear(south) water wall.
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