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Low Insertion Loss and Multiband Radome Walls
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Abstract: A low insertion loss and multiband B-sandwich radome wall is designed specially for mobile

satellite communication system which works at Ka-band, K-band and Ku-band, by using the four-port

transmission formula of microwave network. Transmission coefficient, reflection coefficient and inser-

tion phase delay are analyzed. When the angle of incidence is 0—40°, transmission coefficient is better
than 95% within Ka-band, better than 88. 8% within K-band and Ku-band, reflection coefficient is less

than 6. 3% at all band,and the difference of insertion phase delay between vertical and horizontal polari-

zation is very small.
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Fig. 1 Structure diagram of B-sandwich radome wall
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Tab. 1 Basic properties of the material
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Fig. 2 Four-port equivalent figure of multi-layer wall
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Fig. 3 Power transmission coefficient of

radome wall
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Fig.4 Power reflection coefficient of radome wall
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Tab.2 Transmission coefficient and reflection coefficient under vertical polarization
0° 40° 50°
ITI*/% IRI*/% ITI*/% IRI*/% ITI*/%  IRI*/% |ITI*/% |RI*/%

12.25 GHz  98.6 0.10 97.3 0.10 95.3 0.070 90.7 0.01

12.75 GHz  98.9 0. 00 98.7 0. 04 97.9 0.100 96. 0 0. 05

Ku e 14.0 GHz 97.0 1. 40 96.7 1. 00 97.3 0.700 97.5 0.30
14.5 GHz 95.7 2.70 95.3 2.50 95.1 2. 260 95.0 1.70

freql 97.5 0.10 94.2 1. 40 89.2 4. 800 80.0 13. 80

KB freq2 97.6 0.01 97.8 0.01 96.1 0.223 90. 0 2.50
freq3 96. 6 0.03 95.1 1.10 89. 4 6. 200 78.3 18. 30

Ka i Bt freqd 88.8 0.10 95.3 0.06 96. 0 0.160 89.0 5. 10
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Fig. 5 Insertion phase delay (IPD) of radome wall
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Fig. 6 Tolerance analysis of each layer thickness
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