


Steps for EM-Thermal Co-

Simulation

Choose Template “Thermal Cosimulation” to
activate intersection check

Define thermal material properties and
boundaries

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

Start HF Simulation.
Switch to Thermal Problem Class.

Define Thermal Sources in CST EMS. Perform
the Temperature Simulation.
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Material Parameters: copper

Froblem type: I [refault j

General  Thermal | Densityl

~ Type
I Mormal = l

r— Thermal conductivity

200 W (K m)

Background Properties

— Material properties

Material type:

I Multiple layers
Epzilon:
j1.0

Thermal type:

I Mormal
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Acouracy:;
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Select a Template i x|

r Select a template for the current project— [~ Deseription

Antenna [in Free Space, planar) _._I
Antenna [in Free Space. waveguids
Antenna [on Planar Substrate]
Lintenna [with Ground Plane]
Antenna Array Unit Cell [FD)
Connector [Coaxial)

Connector (Multipin)

EMC-EMI Problem

FSS - Unit Cell [FD)

IC Package

LTCC

MAFIA Project

Planar Coupler [Microstip, Coplanal
Planar Filter

RCS

This template is meant to be used
with another application specific
termplates.

Intersection check: Activated for
thermal material properties.

Resonatar
RFID

W avequide Filter

Cancel

[V Shaw this dislag box when a new projsct is created
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Material Parameters: Loss
%
Froblem type: n

! %
General | Conductivity Dispersi0n| Themal | Densi

Type

Thermnal conductivity 2%" %3 % 4
wio | o % %.

Boundary Conditions ]
Boundaries | Symmetry F'Ianes| Thermal Boundaries | Boundary Temperature Units @ °F
Hmir: w | xmax | izothermal [T = const] Dimengions: ~ Temperature 345.8
vl }_Fahrenheit ~ | s
i |isothermal [T = const.) V| ' ma: |isothermal [T = const.) V| F Ti ana.7
requancy. ime: 4
Zriir; |isothermal [T = const.) v| Zma: |open v| |GHz ¥ s & 343.1
Voltage: Current: 3u2.4
3u1.8
Resistance: Conductance: RS
3406
[ QK ] [ Cancel ] [ Help ] L
Inductance: Capacitance
QK ] [ Cancel ] [ Apply ] [ Help ]
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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:
5W rms

500 Wrms  factor = 1000
2mW rms  factor = 0.004

factor = 10

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

CST
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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 .
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Radiated power:
ar = (T'Tback)4 Area

with:

-~ r SB

. - Emissivity 0...1
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Thermal HEX solver .))}

Stationary current field
Thermal losses caused by

electric currents can be used as
a driving source for a thermal
problem (HF + LF and
Stationary currents)

Temperature distribution
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I Heat Flow source values logdfile
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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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I Outlook
Transient Thermal Simulation
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