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Ref:

R. Keller and F. Arbdt,
“Rigorous model
analysis of the
asymmetric

L
rectangular iris in
circular waveguides”,
IEEE Microwave and
Guided Wave Letters,
\ol. 3, No. 6, 1993.
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TEAM Workshop Problem 19
(Microwave Field in a Loaded Cavity)

%, Model
481952 Tetra elements

] 608642 D.O.F.
Wave guide

Reference:A. Bossavit, J.F. Lamaudiere, B. Clamart,
TE10 Mode “Team Workshop Problem 19, Microwave Field in a

Loaded Cavity”. a1



Problem dimensions
(a quarter model)

[:1ris-width

42.5
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Fields at resonance (2544.97MHz)

Electric Field o
Magnetic Field
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Total energy (J)

Total energy and impedance

1.E+00 l 2.5E+04
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1.E-06 ./-/././. e
~2.08+04 | n
1.6-07 ‘ ‘ ‘ ‘ -2 5E+04 ‘ "
2540 2542 2544 2546 2548 2550 2544 2544 5 2545 25455 2546
Frequency (Hz) Frequency
Total average energy in the cavity Impedance (imaginary part) at the
and wave guide entrance of the wave guide

34



Resonant Frequency

Iris width I=15mm, no load case

e Measured
2545.38MHz (first time)
2644.54MHz (second time)
difference =0.84MHz
e Calculated
2544 .97MHz

the wall was assumed to be perfectly conducting
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oaded case (Plexiglas, 9¢)

Cu wall
(4.7 X 107S/m)
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Plexiglas
(&,=2.7-0.01i) 37
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There is some uncertainty about these values, and this is the weak
point of the benchmark. 38
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TEAM Workshop problem 29
(Whole body cavity resonator)

Cavity wall
Surface impedance
6=107S/m
" Feeding coil
Surface impedance‘\T//x & E AR
A *

c=5x107S/m phantom

1,002,652 Tetra elements
1,379,289 D.O.F.
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Feeding coil

120

Connected to cavity wall
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Total average energy (no load case )
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Impedance |z| (Ohm)

Impedance (no load case )
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15t resonant mode (no load case)
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2hd resonant mode (no load case)
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3" resonant mode (no load case)
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4t resonant mode (no load case)
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Resonant frequencies (no load case)

Resonance mode | Measured |Calculated
1st 77 71.918
2nd 113 110.045
3rd 134 134.814
4th N/A 180.122

In MHz
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15t resonant mode (with phantom)
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Current distribution
(at 15t resonant frequency with phantom )
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Resonant frequencies (with phantom)

Resonance mode |Measured | Calculated
1st 68.6 66.42
2nd 110 109.63
3rd 134 134.41

in MHz
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Model mesh ( cavity wall )
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ld (opposite phase )

e

IC f

Electr

Imaginary part
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Imaginary part
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Electric field near antenna
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Joule heating In phantom and table
( opposite phase)
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Joule heating in cavity wall
( opposite phase )
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ld (same phase )

e

Ic T

Electr
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Magnetic field ( same phase )

Imaginary part

Real part
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Joule heating in phantom and table
( same phase)
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Joule heating in cavity wall
( same phase )

63



Analysis summary

Same phase

Opposite phase

Number of ICCG Iterations 422 485
Calculation time (s) 1470.8 1672.3
Antenna input current (sum of two antenna,)
Real part (A)] 2.090E-05 2.171E-05
Imaginary part (A)] 4.512E-03 4 540E-03
Total average magnetic energy (J) 1.650E-12 1.337E-12
Total average electric energy (J) 8.001E-12 7.727E-12
Total Joule loss(W)
Phantom 9.366E-06 9.816E-06
Table 9.742E-07 9.341E-07
Cavity 4.322E-09 5.842E-10
Antenna 1.050E-07 1.060E-07
Total 1.045E-05 1.086E-05

4, 2.58GHz, 2Gbyte RAM

1V AC is assumed to be applied in antenna gap.
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