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Fig. 5: Basic scheme of the experimental setup (left). View inside the experimental setup to the collision zone (middle). Exterior view of the experimental setup (right).

Legend: 1) Temperature sensor, 2) Highspeed cameras, 3) Heating system, 4) Vacuum tweezer, 5) 1st Particle, 6) Wetting ring (optional), 7) Flicker free LED light sources, 8) 2" Particle, 9) Particle accelerator, 10) Electromagnetic 3/2-way valve,
11) Pressure regulator, 12) Compressed air supply, 13) Barometer, 14) Control system, 15) Vacuum pump, 16) Positioning system, 17) reflective inner walls of the casing, 18) Exchangeable camera background, 19) Camera positioning system,
20) Casing, 21) Sliding door

Fig. 6: Wetting process of an aluminum oxide particle. Wetting is provided by a wetting ring, which has already
been used by Buck et al. (2018) [1]. Wetting liquid: Distilled water. Diameter of the particle: 1.5 mm.
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Raw picture

Data analysis methods

The following measurement data Is
extracted from the raw data collected by
the high-speed cameras:

Dry collisions
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« Position and velocity

« Particle diameter / size

 Rotation speed and orientation of
the rotation axis

Digital image processing

Fig. 10: Wetted collision of two zirconium oxide particles, marked with dots (rotation marker) to track the rotation of the particles. The upper Particle (P1) is wetted with a
116.3 um thick layer of silicon oil with a viscosity of 150 cSt at 20°C. The lower particle (P2) is dry.
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Fig. 8: Position trajectories of the particles center of mass (left and
middle). Detected Particle diameter over time (right)
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a; = Value of the pixel i x; = horizontal coordinate of pixel i
X = horizontal coordinate of center of mass
z; = vertical coordinate of pixel i

z, = vertical coordinate of center of mass

d, = diameter of the Particle

L = Circumference of the particle
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