
Figure 5. Remesh/start cycles 

to control mesh quality 

Figure 6. The whole displacement of the 

particle through the orifice 

Figure 1. The orifice-electrode system 
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Impedance gating and particle sizing principle: 

In hematology analysis, counting and sizing of blood 

cells are based on electrical gating in an orifice–

electrode system [1]. The resulting voltage variation 

allows to work out particle volume measurement but 

various phenomenon can produce overestimations.  

Numerical model for particle counting & sizing: 

The flow model  
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Computational Methods: Deformed mesh and FSI 

setting – ALE formulation for the moving mesh.  

Automatic remeshing (solver stops when mesh quality is 

lower than 0.5) – Around 30 remesh/start cycles.   

 

 

Results: Considered particles are shaped like 

capsules and supposed to be rigid and totally 

insulating.  

Conclusions: A fully innovative numerical approach, 

in lines with experimental tests, is presented to 

tackle the problem of counting and sizing particles. 

Substantial improvements on the transport model, 

including 3D processing and deformability of 

particles under strong hydrodynamic stresses, are 

investigated. 
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Figure 9. Effect of particle size 

Effect of particle size 

on voltage pulses 

Figure 10. Effect of particle orientation 

Effect of particle orientation 

on voltage pulses 

Figure 2.Principle of impedance gating 

Figure 3. Isovalues of the electrical 

field inside the orifice 

Figure 4. Effect of insulation 

particle on the electrical field 

Figure 11. Effect of particle trajectory – (left) numerical; (right) experimental 

Effect of particle trajectory on voltage pulses 

Figure 12. Improvement of Particle Size Distribution  

by Sample Hydrodynamic Focusing 

Role of hydrodynamic focusing in cell sizing 

Figure 8. Velocity field – Particle through the micro-orifice (FSI) 

Ohm’s law 

U=R.I 

Micro-orifice : L=65µm ; Ø=50µm 

Particle data : l=5µm ; L=8µm 

Mean velocity in the orifice : 4.5m/s 

Voltage : 7.6V 

without  

hydrofocusing 

with  

hydrofocusing 


