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PROJECT FACT SHEET 

Developing a Thermal Lattice Boltzmann Model for 
Multiphase Flows in Three Dimensions using Parallel 
Computers 
FIUôs Applied Research Center (ARC) is assisting the Department of Energyôs Pacific Northwest National Laboratory by 
developing novel computational models in order to solve for challenging fluid flow and heat transfer problems. 

 
Computational fluid dynamics (CFD) has been established as an alternative tool that can produce solutions to realistic 
engineering problems in much shorter times compared to experimental methods. By solving the underlying physical governing 
equations, CFD methods can be utilized effectively when multiple design alternatives or test cases are needed to be 
investigated. This approach saves time and manpower and reduces costs significantly. Developing such a tool for DOE is 
vital. Recently at FIU a relatively new CFD technique that depends on the lattice Boltzmann method (LBM) has been 
developed that can simulate fluid flow and heat transfer in micro and macro geometries. FIU will improve the capabilities of the 
current CFD model to solve for thermal multiphase flows such as boiling and bubble generation in tanks, etc. The 2D method 
developed at FIU will be extended into 3D and will be implemented on parallel computers.  

 

 

(a) Velocity field 

 

(b) Energy field 

Solution of forced convection in a constricted channel 
using the 2D LBM method developed at FIU.  

Project Objectives 

The overall objectives of this project are to obtain an 
accurate and efficient computer model that can solve for 
the multiphase fluid flow and heat transfer observed 
during waste treatment operations at several DOE labs 
and plants. 

 
Project Benefits 

Benefits of developing a 3D TLBM model are: 

 Provide a reliable tool for DOE personnel in 
understanding underlying physics of conducted tasks 
and operations. 

 Help DOE personnel to design better solutions and 
improve experimental designs according to the 
numerical solutions that will predict outcomes for 
alternative experimental scenarios in a short time. 
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