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Electromagnetic Interference Shielding Effectiveness of a Corrugated
Rectangular Waveguide for an Open-Type Microwave Conveyor-Belt Dryer
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Abstract

We herein analyze and study the shielding effectiveness characteristic of an open conveyor-belt-type microwave dryer that is widely
used in industry. In particular, the electromagnetic wave leakage problem of the open-type conveyor belt dryer using a general-purpose
2.45-GHz magnetron was improved by applying the corrugated rectangular waveguide. We conducted the electromagnetic simulation
of the optimal shielding effectiveness characteristic with regard to the proposed waveguide structure to analyze the attenuation
characteristics of the corrugated rectangular waveguide. To verify the shielding effectiveness characteristic of the fabricated corrugated
rectangular waveguide by IEEE standard 299, we achieved the shielding effectiveness of more than 30 dB in the practical microwave
dryer with the proposed corrugated rectangular waveguide.
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Fig. 1. Proposed CRW structure for improving shielding
effectiveness.
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Table 1. Parameter of corrugate rectangular waveguide.

Parameter of corrugate rectangular waveguide Symbol

Corrugate height H

Corrugated rectangular waveguide height

Corrugated rectangular waveguide width

Corrugated rectangular waveguide length

Corrugate slot
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Fig. 3. Electromagnetic modeling for CRW.
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Fig. 5. Attenuation for waveguide height(B) of CRW.

1/8A 2/8A  3/8A  A4f8A
70
60 - i | @ E-field - hor ]|
® o
... £ 'I." o,
. o P yie g
7 P
40 .’-", 3 o
s [ oo™
20 * ff\ -’
2 t 1 H! -
ﬁ- -
10 bt %..-
) - ]
0 5 10 15 20 25 30 35 40 45 S50 55 60
H(mm)

O 6. CRWS| 23 2ol 12 A 54
Fig. 6. Attenuation for corrugate height(H) of CRW.
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Table 2. CRW shielding characteristics(slot, width).
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Table 3. CRW shielding characteristics for waveguide length.
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Table 4. Designed CRW specifications.

Waveguide | Slot | Waveguide | CRW

No. | Waveguide length ratio height height

Rectangular
waveguide

CRW-1 05 m 1:4
CRW-2 1.0 m 1:4

1.0 m - 61.2 mm -

61.2 mm | 30 mm

61.2 mm | 30 mm

CRW-3 1.5 m 1:4 61.2 mm | 30 mm
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Table 5. Comparison of rectangular waveguide and CRW
SE measurements.

. CST design simulation Measurement
No.| Waveguide
Hor. Ver. Hor. Ver.
Rectangular | 50 43 | g | 267 dB | 0B
waveguide

CRW-1 408 dB | 149 dB | 241 dB | 263 dB
CRW-2 351dB | 30.8 dB | 444 dB | 275 dB
CRW-3 50 dB 172 dB | 29.7 dB | 20.9 dB
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Fig. 13. CRW electromagnetic shielding effectiveness mea-
surement.
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