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We analyze the dilute, steady, fully developed flow of relatively massive particlesin a
turbulent gasin the context of avertical pipe. The ideais that the exchange of momentum in
collisions between the grains and between the grains and the wall playsasignificant rolein
the balance of forcesin the particle phase. Consequently, the particle phase is considered to
be adilute system of colliding grains, in which the vel ocity fluctuations are produced by
collisions rather than by the gas turbulence. The balance equations for rapid granular flow
are modified to incorporate the drag force from the gas and boundary conditions, based on
collisona exchanges of momentum and energy at the wall, are employed. The turbulence
of the gasistreated using a one-equation closure. A numerical solution of the resulting
governing equations provides velocity and turbulent energy profiles in agreement with the
measurements of Tsuji et al. (1984).
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Calculated profiles of normalized gas velocity u/ug and particle velocity v/ug for relatively
dilute flows of 500um particles. The solid and open circles represent the data of Tsuji et al.
(1984) for gas and particle velocities, respectively. The dashed lines represent particle
velocities predicted by an analysis that would ignore particle shear. The conditions are ug =
9.65m/s, m=1.1.



