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Analysis for Particle Motion of Vertical Rayleigh flow

Seok-Bo Ko™, Yong-Du Jun, Kum-Bae Lee

ABSTRACT: The exhaust gas with solid particle goes. through the riser in both particle
circulating type and circulating fluidized bed type heat exchanger to recover the heat. During
heat transfer, gas velocity in vertical riser decreases as viscosity of exhaust gas decreases.
In this case, when the particle size is fixed, sometimes the exhaust gas happens to have
lower velocity which prohibit them to go out of the riser. In this paper the particle motion
in vertical Rayleigh flow was studied. The behavior of heat transfer was investigated by
means of velocity and temperature distribution. The result from numerical analysis was
validated by the experimental results. Fortran code was used to analyze the particle motion

in vertical Rayleigh flow.

Key words: Particle motion(g# A %), Fluidized bed(+%%), Heat Exchanger(di¥7]),
Rayleigh flow(# 42 %), Riser("ds#)
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Fig. 1 Particle-Circulation—-Type Heat
Exchangers
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Fig. 3 Mesh (About 120,000 cells)
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Table 1 Experimental data

Measured value
Gas inlet temp.(T) 379.5
Gas outlet temp.(C) 289.5
Water inlet temp.(TC). 44 4
Water outlet temp.(C) 46.3
Gas velocity(m/s) 11.62

Table 2 Boundary condition

Case 1 Case 1I
Inlet Vi=11.62 m/s | Vi=11.62 m/s
Ti=379.5TC Ti=379.5TC
QOutlet outlet outlet
Wall Tw=45.35 T | Tw=adiabatic
Symm. wall Symmetry Symmetry
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