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At Chalmers, the two research groups for combustion and multiphase

flow, uses OpenFOAM for numerical simulations. In the combustion group

it is used to model spray injection as well as spray formation and turbulence

interaction. The multiphase flow group uses it to model column packing,

which involves both a Lagrangian-Eulerian description as well as a Euler-

Euler implementation.

Diesel sprays are simulated using an Euler-Lagrangian description, which

unfortunately often become grid sensitive. To remedy this grid sensitivity

problem, it was suggested in a book by Gunnar Stiesch that the turbulent

length scale was limited by the jet diameter in the jet region. Such a mo-

dification was easily implemented into the OpenFOAM structure, and was

found to be very favorable for spray simulations. This resulted in a paper

published by Fabian Peng Kärrholm at SAE Fuel and Lubricants in 2005.

Henry Weller was later contracted to develop a multiphase cavitation

code to be used to investigate diesel nozzle flow. The code was to be able

to model the liquid fuel, cavitated diesel vapor as well as the air the diesel

is injected into. As a result a new cavitation single-phase code was also

developed, which has been tested against experiments made by Dr. Ernst

Winklhofer’s group at AVL. The experiments show cavitation in a flat nozzle,

and very suitable for comparison to simulations as the geometry is easily

meshed. However, initial tests did not match experiments well at all, as the

cavitation width was too thin. It was later found that a more sophisticated

scheme had to be used for the velocity, which gave good agreement with

experimental data.

OpenFoam is also used to simulate packing of a column used for chro-

matography. A soft-sphere collision algorithm has been developed for this

purpose. This includes frictional as well as collisional forces. The particles

are coupled to the fluid field by drag and lift forces. The newly developed

code has previously been validated against flow through a hopper. In a new

article, the code is used for comparison of packing in a column used for

chromatography.


