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ABSTRACT

A large offset antenna, which is used as military satellite communication terminal, is generally op-
erated in extremely harsh environments. As a very large reflector is mounted, the reflector has to
undergo communication performance tests for external forces such as wind vibrations. Wind vibration
tests have been replaced with artificial wind tests conducted using large fans because of space and
cost constraints. Therefore, there is a need to improve the communication performance through vi-
bration reduction for the excitation force caused by artificial wind. In this study, the frequency char-
acteristics were verified by analyzing the excitation force caused by artificial wind, and a vibration
reduction methodology was presented based on the finite element model which was verified via
experiments. This study suggested a general vibration reduction approach for large offset antennas

and is expected to be useful in industries.
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Table 1 Wind speed condition of operation environment

Wind speed definition Operation concept
20 m/s Averaged Norn_lal )
wind speed communication
Operating
27 m/s Ins.tantaneous Poor communication
wind speed quality
. Averaged
Non-operating | 40 m/s wind speed Stowed
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Fig. 1 Schematic diagram of antenna system
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Fig. 2 Finite element model of antenna system

Table 2 Dynamic characteristics of antenna system

Natural frequency [Hz
Mode Mode shape d y [He] El‘;l‘Ol‘
EXP. FEM [%]
Main & sub ant.
1 Bending (OOP) 11.46 11.08 -3.32
2 Sub ant. bending 17.64 15.98 -9.41
3 Sub ant. twist 23.55 25.71 9.17
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Fig.3 Mode shapes of antenna system
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Fig.4 Experimental set-up and locations of accel-
erometers

Table 3 Wind speeds and blade pass frequencies
according to RPMs of fan

Large fan drive | Wind speed | 1¥ blade pass frequency
RPM [m/s] [Hz]
1600 18.7 80
1800 20.8 90
2000 23.5 100
2200 26.7 110
2400 29.9 120
2600 325 130

Table 4 Comparison of peak response frequency and blade
pass frequency

Large fan Frequency of | 1* blade pass Discrepancy
drive RPM peak[r;;ﬁ)onse fre?;;lcy [%]
1600 75.78 80 5.57
1800 94.51 90 -4.77
2000 105.3 100 -5.03
2200 116.0 110 -5.17
2400 126.9 120 -5.44
2600 1354 130 -3.99
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Table 5 Averaged beacon levels according to RPM

X-band . Ka-band .
Large fan Reception Reception
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drive RPM [ level drop el s level drop
r/min ’ dB ' dB
[min] | CEE | [aB) R | (B
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1600 -50.26 -0.06 -30.61 0.84
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2000 -50.34 0.02 -31.86 2.09
2200 -50.60 0.28 -35.32 5.55
2400 -51.87 1.55 -48.26 18.49
2600 -52.33 2.01 -52.18 22.41
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