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Problem Definition 



The physics of problem 

• Straight Microchannel 

 

• Two big reservoirs  

 

• Voltage applies to the system 
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The physics of problem 

• Straight Microchannel         continues flow 

 

• Two big reservoirs  

 

• Voltage applies to the system 
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The physics of problem 

• Straight Microchannel 

 

• Two big reservoirs        Act like Well        
 

  

• Voltage applies to the system 
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The physics of problem 

• Straight Microchannel 

 

• Two big reservoirs        Act like Well        
     changes in the microchannel will not affect the liquid in the well 

  

• Voltage applies to the system 
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The physics of problem 

• Straight Microchannel 

 

• Two big reservoirs        Act like Well        
   * changes in the microchannel will not affect the liquid in the well 

   * Assuming open boundaries at two ends (instead of close system) 

• Voltage applies to the system 
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The physics of problem 

• Straight Microchannel 

 

• Two big reservoirs        Act like Well        
   * changes in the microchannel will not affect the liquid in the well 

   * Assuming open boundaries at two ends (instead of close system) 

• Voltage applies to the system  
   * the voltage gradient direction: from left to right 
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Open the Software 

Step 1: 
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Draw your geometry  

Step 2: 
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Mesh your domain 

Step 3: 
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Determine the physics  
of your model 

Step 4: 



The physics of problem 

• Straight Microchannel 

– 2D: Rectangular geometry 
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RECALL 



• Straight Microchannel 

– 2D: Rectangular geometry 

– Wall boundary condition 

– No mass transfer throw walls 
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The physics of problem 
RECALL 

NO Mass transfer  

Wall boundary condition 

Wall boundary condition 

NO Mass transfer  



• Straight Microchannel 

– 2D: Rectangular geometry 

– Wall boundary condition 

– No mass transfer throw walls 

• Two big reservoirs 

–  Replace them with the open boundary condition  
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The physics of problem 
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Wall boundary condition 

Wall boundary condition 
NO Mass transfer  
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• Straight Microchannel 

– 2D: Rectangular geometry 

– Wall boundary condition 

– No mass transfer throw walls 

• Two big reservoirs 

–  Replace them with the open boundary condition 

– No mass transfer throw inlet/outlet  
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The physics of problem 
RECALL 

Wall boundary condition 

Wall boundary condition 
NO Mass transfer  
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Mass Transfer 



• Straight Microchannel 

– 2D: Rectangular geometry 

– Wall boundary condition 

– No mass transfer throw walls 

• Two big reservoirs 

–  Replace them with the open boundary condition 

– No mass transfer throw inlet/outlet  

•  Voltage applies to the system  
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The physics of problem 
RECALL 

Electrical Insulated Walls   

Wall boundary condition 
NO Mass transfer  
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– DC Conductive Media 

– Electrical Insulated Walls   

 

E 

Wall boundary condition 
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Incompressible Navier-Stokes (mmglf) 
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Conductive Media DC (emdc) 
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Define the Boundary Conditions 

Step 5: 
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Open Boundary 
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(Open Boundary) 
Normal Stress=0 
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(Open Boundary) 
Normal Stress=0 
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Wall 
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(Wall)  
Electroosmotic 

Velocity 
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Electric Potential 
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(Electric Potential) 
V1=1 V 
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Electric Insulation 
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Electric Insulation 
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(Electric Potential) 
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(Electric Potential) 
V4=0 V 
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(Electric Potential) 
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Solve your problem 

Step 6: 
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1- Select “conductive Media DC” 
option by a click on it 
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1- Select “conductive Media DC” 
option by a click on it 

2- click on “APPLY” 
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1- Select “conductive Media DC” 
option by a click on it 

2- click on “APPLY” 
3- click on “SOLVE” 
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1- Select “Incompressible Navier-
Stokes” option by a click on it 
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1- Select “Incompressible Navier-
Stokes” option by a click on it 

2- click on “APPLY” 
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3- click on “Restart” 
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Post-processing  

Step 7: 
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Surface: Electric Potential (V)  
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Surface: Electric Potential (V)  
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Arrow: Velocity Field 
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Arrow: Velocity Filed 
Streamlines: Velocity field 
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Any Question up to here? 
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Comsol Library  

HINT: 
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Thank You 
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