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Experimental analysis of T-abrupt exit’s pressure drop characteristics in riser

WANG Guilei, CHEN Yong, YAN Chaoyu, WEI Yaodong
(State Key Laboratory of Heavy Oil Processing, China University of Petroleum, Beijing 102249, China)

Abstract: The pressure drop characteristics of T-abrupt exit of the riser were analyzed based on dynamic pressure
data of gas-solids two-phase flow in a circulating fluidized bed equipment by using FCC catalyst particles, and
varying the operation parameters and equipment dimensions. The pressure drop of T-abrupt exit changed linearly
with inlet particle density, and quadratically with inlet gas velocity. It increased significantly with the decrease of
outlet tube area of T-abrupt exit. Further, the pressure drop of T-abrupt exit decreased as blind tube length
increased, but changed little above a specific length, because increased blind tube length changed the pressure
distribution along the upper riser. As blind tube length increased, inlet pressure of T-abrupt exit decreased, hence
pressure drop decreased. There was a negative pressure zone along the upper riser and blind tube, which
constrained gas-solids two-phase flow in the riser. The longer the blind tube, the longer the negative pressure zone

and the greater the constraint.
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Fig.1 Experimental set-up and T-abrupt exit

1—fluidized gas; 2—fluidized bed; 3 —conveying tube; 4 —pre-lift; 5—riser;
6 —T-abrupt exit; 7—horizontal pipe; 8 —cyclone; 9—valve; 10, 11 —dipleg
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