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Analysis of Particle Motion Impinging on a Flat Plate

7w, gy
Jin Kim, Byung Moon Kim

The particles velocity in the instantaneous flow field and velocity change of particles along the jet centerline
for various particle diameter in a circular turbulent impingement jet are investigated by using particle image
velocimetry(PIV) and an equation of particle motion simplified by terms of inertia forces, drag and gravitational
force. The jet Reynolds number was 3300 and 8700, and glass beads of 30, 58 and 100.m in diameter were used.
The PIV results show that the direction and size of velocity depends not only on the number density of particie
but also on the particle momentum. The results obtained form calcuiation suggest that the particle velocity near
the first impingement region deviated from local air velocity, which accords well with the PIV results. The
rebound height of particle increase with the particle diameter. In the second-impingement, particle velocities
increased sluggishly with Re=3300 but particle velocities uniformed with Re=8700 in stagnation region.

F2.7]4&o] : Impingement(3E), Particle image velocimetry( ] A4 £ A]), Particle motion( ] AH-&-%),
Rebound(¥H2h), Flat plate(H &)
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Table 1 The initial velocities at nozzle exit

Re 0.8 um 30 (m 58 m
5.16m/s

100 ym

3300 69m/s | 5.88m/s 4.50m/s

10.03m/s | 8.79mv/s

8700 | 15m/s | 12.36
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Table 2 Physical properties of particles
(dy=0.8, 30, 58, 1004m)

dp I Mass Standard
(em) | (kg/m) (kg) devation

DOP 0.8 0.99

( Material

2.65%x10™ 1.30

Glass 30 2500 | 3.53x10™" 1.62

Glass 58 2500 | 2.83x10™" 246

Glass 100 2500 1.30% 107 2.68

Fig. 3 SEM photograph of the glass beads
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Fig. 7 Particle velocity distribution along the jet centerline for nozzle exit velocity Re=3300,

diameters(d,=30, 58, 100m)
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Fig. 8 Particle velocity distribution along the jet center-line for nozzle exit velocity Re=8700, with different particle
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