
Project work / Bachelor's thesis / Master's thesis

Tasks:

• Literature review on vibrated gas-solid fluidized beds 
and the impact of vibration on minimum fluidization 
velocity.

• Writing a script to collect pressure data from an analog 
sensor while simultaneously changing the gas 
volumetric flow rate.

• Measuring the minimum fluidization velocity in three-
dimensional (3D) gas-solid fluidized beds of different 
sizes.

• Investigating the minimum fluidization velocity for 
different types of particles.

• Deriving an empirical correlation from experimental 
data to determine the minimum fluidization velocity for 
vibrated fluidized beds.
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Figure 1: (a) Reduction of the minimum fluidization velocity (umf) under different vibration 
conditions. The figure on the left shows the reduction of uₘf at a constant vibration 
frequency while varying the vibration amplitude. It can be seen that umf in the non-vibrated 
bed (blue line) is higher than in the vibrated bed (red line). The figure on the right 
demonstrates a similar behavior at a constant vibration amplitude but different vibration 
frequencies. The preliminary  experiments were performed in a pseudo-two-dimensional 
bed. (b) Experimental setup. An electrodynamic shaker is used to generate sinusoidal 
acceleration. 

Motivation:

Gas-solid fluidized beds are widely used in various process engineering applications, including pharmaceutical production, 
mixing,drying and energy conversion. Fluidized beds offer high solid-gas contact, which promotes enhanced heat and mass 
transfer rates, making them a favorable choice for many processes. Mechanical vibration can further improve the 
performance of fluidized beds. For instance, by preventing agglomeration and channeling in Geldart Group A and C particles 
while initiating fluidization [1] and enhancing heat transfer during the drying process [2].

The minimum fluidization velocity is the velocity required to transition the bed from a static state to a fluidized state. Previous 
studies have demonstrated that mechanical vibration reduces both the minimum fluidization velocity [3-4]. In this study, the 
impact of mechanical vibration on minimum fluidization velocity will be investigated in three-dimensional gas-solid fluidized 
beds under various vibration conditions and for different types of particles. The experiments will be conducted using two 
different experimental setups to examine the effect of bed geometries. Finally, the collected data will be used to derive an 
equation for estimating the minimum fluidization velocity in vibrated fluidized beds.

Starting date:  March 2025

Contact person:  Melis Özdemir, melis.oezdemir@tuhh.de, Tel: +49 40 42878 3124, Building L, Room 3.014

Determination of the minimum fluidization velocity in vibrated bubbling gas-solid 
fluidized beds

Other projects involving vibrated fluidized beds are available for Master's theses, Bachelor's theses, and project work. Feel 
free to contact for further information.
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Your profile: 

Ideally, experimental work experience and programming 
with Python.

https://www.ipi.tuhh.de/


