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Steps for EM-Thermal Co-
Simulation

1. Choose Template “Thermal Cosimulation” to 
activate intersection check

2. Define thermal material properties and 
boundaries

3. Define E- and H-field monitors for surface and 
volume losses.

4. Start HF Simulation. 
5. Switch to Thermal Problem Class. 
6. Define Thermal Sources in CST EMS. Perform 

the Temperature Simulation. 
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During S-Parameter Simulations
MWS monitors are normalized to 
1W peak (=0.5 W rms) input power at 
the port. This factor allows scaling to 
the real applied input power.

Examples:
5 W rms � factor = 10
500 W rms � factor = 1000
2mW rms � factor = 0.004

Applies volume and surface losses
calculated by the E and H Fields from

CST MWS as thermal sources.
(volume loss requires E- or J-monitor, 

surface loss requires H-monitor)

new in 2008:
also losses from dispersive dielectrics
and dielectric tan(delta) are
considered in thermal volume losses
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Convection + Radiation losses

Convection- and radiation-properties 
can be assigned to a chain of faces.
Internally this is represented by a lossy
surface boundary condition, which is 
temperature dependent .

Radiated power:
qR = � (T-Tback)4 Area 

with:

� = � r � SB

� r : Emissivity 0...1
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Stationary current field

Thermal HEX solver

Temperature distribution

Thermal losses caused by 
electric currents can be used as 
a driving source for a thermal 
problem (HF + LF and 
Stationary currents)
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Heat Flow source values logfile
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Microwave oven from Delonghi

-Food model has a small variation of 
eps with the temperature
-The results show where the food 
absorbed more EM-energy.
- Depending on the field distribution in 
the cavity the hot spots can be easily 
identified
-We thank Dr. Ruggero Roccari and Dr. 
Sergio Serena from Delonghi for their 
work on the test case 
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Summary / Outlook
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Outlook
Transient Thermal Simulation
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