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Abstract:
Local and average heat transfer coefficients for heat transfer from an electrically heated internal tube to
a water fluidized bed were investigated. Three types of particles were used in this study. Glass spheres
of 0.0185-inch average diameter, coke particles of 0.014-inch average diameter and stainless steel
particles of 0.014-inch average diameter were used. A movable thermocouple was fitted inside the
heated tube to measure the tube's wall temperature at any vertical height. Bulk fluid temperatures were
determined with protected thermocouples placed at five locations in the bed.

Variables studied included particle size, shape, and concentration, and liquid mass velocity. Average
heat transfer coefficients over the fluidized bed were correlated with an equation based on a particle
mode heat transfer mechanism. Local heat transfer coefficients were estimated at five different
locations.

The results of this investigation are as follows: (l) Local heat transfer coefficients show a progressive
increase with mass velocity. A decrease is observed in the local heat transfer coefficient with distance
from the entrance of the tube. (2) For fluidization, the average Nusselt number is correlated with an
equation based on a particle mode heat transfer mechanism. 
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