The aerodynamics of freight trains
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The rail freight industry in the UK is a growing sector with increasing volumes of international
trade coupled with a gradual return from road to rail transportation. Efficiency studies into in-
creased volumes of freight trains within an already overstretched network indicate to developing
faster and longer trains. The movement of a vehicle causes deformation in the surrounding air,
creating so called transient aerodynamic effects. The airflow around a moving vehicle is called a
slipstream [1]. Induced slipstream forces can interact with trackside objects, potentially destabi-
lising such objects and people [2]. In the last forty years there have been twenty four train slip-
stream incidents, the majority caused by freight trains [3].

Concerns over the possibility of slipstream induced incidents have led to a number of high speed
passenger train studies investigating the effects of slipstreams. This experimental study will focus
on freight trains, assessing slipstream development of a container freight train and the crosswind
loadings on a container. A series of open air experiments are undertaken at the TRAIN (TRansi-
ent Aerodynamic INvestigation) rig facility in Derby [1], using a purpose built 1/25 scale con-
tainer freight train. The effect of loading configuration on slipstream development will be inves-
tigated by measuring slipstream velocities and pressures for different container loading
efficiencies.

The results from model scale experiments are compared to full scale container freight data col-
lected from the West Coast Mainline, UK. Comparisons to passenger slipstream velocities at UK
platform and trackside safety positions will be made and conclusions drawn on suitability in rela-
tion to container freight passage.
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