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ABSTRACT
Stirred vessel is one of many widely used equipment in industrial process and chemical industry. The design of stirred vessel 
typically follows a certain engineering route that may also be called design by rule. However the design may still take a 
different route which is called design by analysis by employing computational engineering simulation and analysis. CFD has 
been identified as one of the important tools for such purposes. CFD enables the flow fields variables such as velocity, 
temperature and pressure in the whole computational domain to be obtained and as such, it presents an advantage over the 
experimental setup.

INTRODUCTION
Computational Fluid Dynamics (CFD) is a computational 
numerical technique for solving fluid flow phenomena by 
solving the governing equation of fluid flow. CFD is a powerful 
tool that has been a mainstream design and analysis tool for 
solving complex fluid flow problems that also include heat 
transfer and chemical process problems.

This paper aims to illustrate an example of the use of CFD for 
simulating the fluid flow in a stirred vessel. Stirred vessels are 
one of many typical equipment used in chemical and process 
industry. The flow inside a stirred vessel can be affected by 
many factors such as the type and number of impeller, the 
rotational speed of impeller, the vessel size, etc

In this example, CFD is used to predict the flow pattern 
developed in a stirred vessel that employs an impeller for 
mixing. The CFD results are then compared with available 
literature data for power number over a range of Reynolds 
number and pumping number for the impeller.

RESULTS &  DISCUSSION
Two equation turbulence models from k-£ family seems 
adequate for capturing the rotational flow field developed in 
the baffled stirred tank. In addition, the non equilibrium wall 
functions with pressure corrections are found suitable in 
predicting the wall effects of rotation.

The plot of power number vs. Reynolds number shows good 
agreement with the published data. This goes to show that if 
used judiciously, CFD can yield accurate results.

The framework can further be extended to account for
• Performance of additional impellers
• Conducting multiphase simulations

Comparison of simulation and experimental data

CONCLUSIONS

METDODOLOGY
Three main phases of CFD which are pre-processing, processing and 
post-processing are done before the results could be interpreted.

Pre-processing
Geometry and mesh creation and boundary setup are done.
High quality mesh is generated to capture the flow field especially 
around impeller. The impeller rotation is represented by using rotating 
reference frame and the rest of the domain in stationary frame.

Processing
The appropriate physical model is setup before the iteration is run 
Both laminar or turbulent simulations are computed and the variety of 
turbulence models are evaluated to make the most appropriate choice 
from available two equation family.
Mass and momentum conservation equations are solved in three 
dimensions.

Post-processing
All the flow field variables such as velocity and pressure are captured 
in either in vector or contour form including XY plot of variables of 
interest.

Impeller Geometry Inside the Stirred Vessel

Turbulent Kinetic Energy on Impeller Section

In general, the predicted results from CFD show good agreement with experimental data. It goes to show that CFD can be used to make 
a priori predictions of flow in stirred vessels where CFD can predict the flow generated by impellers of arbitrary shape and the interaction 
between multiple impellers accurately. Important characteristic flow features around impeller blades can be captured adequately. They 
can be extended to simulate multiphase flows as well ,eventhough, in the cases where accurate quantitative predictions are difficult to 
be obtained, CFD can still be useful for qualitative prediction of the flow behaviour in multiphase system.


