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Supplementary Table S1: Material & Physical Constants used in Finite Element Simulations 

 

 
Material Constants for FEA Simulations 

Parameter Value Units 

 
316 Stainless Steel 

Thermal conductivity 16.30 W/(m.K) 

Electrical conductivity 1.35e6 S/m 

Specific Heat Capacity 0.5 J/(g.K) 

Density 8000 Kg/m^3 

 
Copper 

Thermal conductivity 400 W/(m.K) 

Electrical conductivity 6.00e7 S/m 

Specific Heat Capacity 385 J/(kg.K) 

Density 8700 Kg/m^3 

 
Saline 

Thermal conductivity piecewise W/(m.K) 

Electrical conductivity 5.50e-6 S/m 

Specific Heat Capacity piecewise J/(kg.K) 

Density piecewise Kg/m^3 

 
Plastic Tube 

Thermal conductivity 0.18 W/(m.K) 

Electrical conductivity 5.50e-6 S/m 

Specific Heat Capacity 1470 J/(kg.K) 

Density 1190 Kg/m^3 

 
Air 

Thermal conductivity piecewise W/(m.K) 

Electrical conductivity 1.00e-6 S/m 

Specific Heat Capacity piecewise J/(kg.K) 

Density piecewise Kg/m^3 



 
Muscle 

Thermal conductivity 0.49 W/(m.K) 

Electrical conductivity 0.60 S/m 

Specific Heat Capacity 3421 J/(kg.K) 

Density 1090 Kg/m^3 

Perfusion 37 Ml/kg/min 

Body Temperature 37 C 

Blood Density 1060 Kg/m^3 

 
Washer Simulation Parameters 

Coil Radius 0.0175 in 

Coil Diameter 1 in 

Coil Pitch 0.04 In 

Number of Turns 37 1 

Washer Height 0.04 In 

Washer outer radius 0.735 In 

Washer Inner Radius 0.45 in 

Water Height 1.1 in 

Coil Power 20 Watts 

Initial Temperature 23 degC 

Frequency 610 kHz 

Velocity Field in Water 6.5e-5 r + 6.5e-5 z m/s 

Heat Source mf.Qh Watts/m^3 

Boundary Temperature 19 + step(t=10)*30 C 

 
Knee Simulation Parameters 

Coil Radius 6 cm 

Frequency 500 kHz 

Number of Turns 20 1 

Pitch 1 Cm 

Air Temperature 19 C 

Excitation Current 250 Amps 

 


