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Fig.1 Structure of the combined bed reactor
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Design of the preheated area in a combined bed reactor for
oxygen-heating production of calcium carbide

LI WenTao YU Yang DOU YaLing LIU Hui

( State Key Laboratory of Chemical Resource Engineering, College of Chemical Engineering,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A moving-bed reactor model was set up for the heat exchange between CO and solid particles in the pre-
heated area of a combined bed reactor for oxygen-heating calcium carbide production; the model takes into consid-
eration the resistance to heat transfer by conduction in the particles. Temperature distributions in the gas and solid
phases were calculated analytically and numerically, and the heights required for heat balance between particles
and gas were obtained for the preheated area and particles of different diameters. It is demonstrated that; (1) For
larger particles, conduction in the particles becomes the limiting step in gas — solid heat transfer, and based on a
comprehensive consideration of the bed permeability and bed pressure drop, a particle diameter of 1 cm is the opti-
mum choice for the combined bed reactor; (2) The heat exchange in moving-beds is controlled by &£, 8 and y, and
& is the main factor; (3) The analytical solution of temperature distribution can be used as the basis for the design
of moving-bed heat exchangers.

Key words: calcium carbide synthesis; heat exchange in moving-beds; mathematical model
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