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ABSTRACT 

The primary goal of the project is to determine through experimentation (1) the local 
erosion rate of a tube array immersed in a three-dimensional air fluidized bed, and (2) 
detailed information on the local velocities of particles impacting the various tubes in the 
array. The three-dimensional bed has a square cross section, 30.5 cm x 30.5 cm. The 
immersed array consists of two horizontal rows of 50.8 mm OD tubes in staggered 
arrangement, simulating a repeated section of the cold flow bed used by Foster Wheeler 
Development Corporation. The upper row has two tubes, 152 mm apart and centrally 
located. The lower row has one full tube whose axis intersects with the central, vertical 
axis of the square bed and two half-tubes mOUI'!,ted on the two opposing inner walls of the 
fluidizing column. The bed particles were Molochite with a dominant size range between 
1.0 to 1.4 mm. The bed was filled to a static height of 356 mm and the fluidization velocity 
was 1.22 mls. A total of 450 hours of erosion nms were completed and it was found that 
the local erosion rate was highly nonuniform circumferentially but was relatively uniform 
along the horizontal axis of the tubes. Because of the malfunction of the computer system 
used to acquire the particle. velocity data, only 45 ,hours of useful data have been gathered at 
the time of this report. They are not enough to obtain statistically meaningful results for the 
directional and speed distribution functions of the particles impacting on the tube surfaces. 
A request of no-cost, three-month extension was thus submitted to CRSC and the request 
has been approved. Detailed information on solids velocities will be provided in the final 
report which is due on November 30, 1991. 

(This project is partially funded by the U.S. DOE/Morgantown Energy Technology Center, 
Argonne National Laboratory, Electric Power Research Institute, Tennessee Valley 
Authority, Babcock & Wilcox, Combustion Engineering and Foster Wheeler Development 
Corporation.) 
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