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Advantages of QuickField 
 for optimization problems 



Magnetic Suite  

 AC Magnetics  

 Transient + DC Magnetics  

 DC Magnetics  

Electric Suite  

 AC conduction + Electrostatics & DC conduction  

 Transient Electric + Electrostatics & DC conduction 

  Electrostatics & DC conduction  

Thermostructural  

 Stress Analysis  

 Transient Heat transfer  

 Steady State Heat transfer   

QuickField Analysis Options 
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QuickField solvers 



Open object interface 



ActiveField API object model 



   

• Major design modifications performed by 

experienced engineer or 

 

• Minor design adjustments due to slightly 

different operating conditions, material 

change, technological limitations, adjusted 

design specifications etc. 
      

Engineering design optimization  



  

 

      

   

 

 

 

 
 
  

Engineering design optimization  

Model geometry 

adjustments within the 

same topology 

Physical properties 

adjustments within the 

same physical setup 

Can be 

automated 

Can NOT 

be 

automated 

Minor design adjustments 



Parametric analysis with LabelMover 

• Serial analysis 

 

• Tolerance analysis 

 

• Optimization 

       -  Built-in algorithms 

       -  Externally connected  

 algorithms 



LabelMover optimization benchmarks 

http://www.quickfield.com/advanced/optimization-benchmarks.htm 



QuickField Difference 
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Optimization with QuickField 



Problems in QuickField 



Inverse problems 

•Design 

 

•Identification 

 

•Diagnostics 

 

… 



1.Set values and goal 
Optimization in LabelMover 



2.Set variations 
Optimization in LabelMover 



3.Get results 
Optimization in LabelMover 



Optimization using external 

Monte-Carlo algorithm 

VBA (Visual Basic for 
Applications) script 

will do random 
variations controlling 
solving of problems in 

QuickField 



Variation of parameter will be calculated 
by the formula: 

V_down – lower limit for variation 
V_up - upper limit for variation 
Rnd(1) – random value in range of (0-1) 

V = V_down + (V_up – V_down)∙Rnd(1) 

Optimization using external 

Monte-Carlo algorithm 



VBA code for Monte-Carlo 

Declaration of values 

Reading of values from the 
spreadsheet 

Initialization of values 

Cycle 



Preparations in VBA 

Tools > References 



Heat Transfer problem: calculation 

of required insulation thickness 

Task: 
 

Calculate thickness of 
the steam pipe 
insulation to provide 
prescribed value of heat 
flux of 2100 W 

Exact solution: 
r3 - r2 = 25 mm 



Solving using LabelMover 



Solving using VBA 



Magnetic problem: calculation of 

required core cross-section of the drive 

Task: 
 

Calculate required 
thickness of the core to 
provide force on the 
plunger of 1300 N. 

Exact solution: 
 

 10.4 mm Winding Plunger 

Core 



Solving using LabelMover 



Solving using VBA 



Mechanical problem: calculation of 

allowable force for dynamo wrench 

Task: 
 

Determine maximal force which 
will not cause unallowable 
deformations 

Exact solution: 
 

f =  10177 N 



Solving using LabelMover 



Solving using VBA 


