
APCOM & ISCM  
11-14th December, 2013, Singapore 

Modeling of Dense Particle Flows in Pneumatic Conveying Systems 

*P. Wulf¹ 
1Department of Mechanical Engineering & Production Management, Faculty of Engineering & Computer Science, 

Hamburg University of Applied Sciences, Berliner Tor 21, 20099 Hamburg, Germany 

*Corresponding author: Peter.Wulf@HAW-HAMBURG.DE 

 

Typically three main multiphase flow regimes are observed for particle flows in pneumatic 
conveying systems: Solid like behavior in regions with densely packed particles due to strong 
frictional contact (A), fluidized flow characterized by particle collisions and drag forces between air 
flow and particles (B) as well as almost pure air flow in regions with a low particle concentration 
(C). In this work the solid like material is assumed to be at rest due to wall contact and is modeled 
by the Navier-Lamé equations for an elastic solid body material in an Eulerian framework. For the 
fluidized flow the Navier-Stokes equations are applied in the same Eulerian framework. In this 
contribution the modeling issues of the friction dominated regime and the transition to fluidized 
flow for a particle volume fraction close to unity are considered. Furthermore, the modeled coupling 
of the two regimes and some numerical results of examined test cases are presented. 
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