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The transition from laminar to turbulent flow in single-phase pipe flows is familiar knowledge: for low Reynolds 

number the flow will be laminar, around a Reynolds number of 2000 we see an intermittent flow, and for higher 

Reynolds number the flow is usually turbulent. This situation changes when (neutrally-buoyant) particles 

are added. Depending on the particle size (expressed as the particle-to-pipe diameter ratio, d/D) 

and volume fraction, we may see an earlier or later onset of the transition. For instance, 

the onset may occur at a Reynolds number as low as 1350 (for d/D = 1/19, volume 

fractions= 8%), even after correcting for the increased effective suspension viscosi-

ty. At higher volume fractions (>14%), a completely new transition mechanism has 

been observed: instead of an intermittent flow, the entire flow gradually becomes 

turbulent with increasing Reynolds number (Hogendoorn et al., 2018; 2022). Tur-

bulent ‘puffs’ appear to be absent during this transition scenario.

In this seminar, I summarise our recent efforts to investigate the role of particle 

size and volume fraction during the transition to turbulence. Special attention is 

given to the measurement techniques that are required in this pursuit.
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