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Abstract: 

WiPP session of the Combustion Symposium 

FUEL SPRAY MODELLING FOR AN AUXILIARY MARINE BOILER: FROM EXPERIMENTAL 

CHARACTERIZATION TO CFD BOUNDARY SETUP  

Giovanni Cafaggi1, Peter Arendt Jensen1, Peter Glarborg1, Sønnik Clausen1, Kim Dam-

Johansen1 

gioc@kt.dtu.dk 
1 Technical University of Denmark, Department of Chemical and Biochemical Engineering, 
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The aim of this work is to obtain predictive CFD simulations of a full-scale auxiliary marine 

boiler. One of the main issues in this process is that including the detailed modelling of the 

atomization process requires considerable computational resources. In a mechanistic 

approach, the spray could instead be modelled as an injection of particles. To use this 

approach, the size and velocity distributions have been obtained for a spillback nozzle 

mounted on a cold spray setup. An optical measuring system was used to measure velocity 

and size of single droplets. The data thus obtained have been used to define the injection 

conditions in CFD simulations of the boiler and of the cold spray setup itself. 

Current results include spray mapping for size and velocity at different operating conditions, 

reproducing various boiler loads. Moreover, the viscosity and surface tension of the test 

liquid have been changed, to observe the effect of fuel physical properties on spray 

characteristics. Lastly, the CFD results confirm that the droplets evaporation can be 

neglected in the range used for the measurements. 

The underlying assumption of the study is that, for practical purposes, knowledge of the 

spray characteristics after atomization is sufficient to carry out CFD simulations of a full-

scale marine boiler. Such an assumption has been partly verified by the match of the 

downstream droplet velocities of the spray setup with the corresponding CFD simulations. A 

final validation of the complete CFD calculation will be obtained with furnace and stack 

measurements from an experimental campaign on a full-scale boiler.  


