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Abstract The effects of helicopter rotor-blade modulation on the electromagnetic behavior of HF antennas mounted
on the airframe are analyzed by method of moments MoM with fast multipole method FMM based on a surface
patch model. By 3D computer aided modeling a full size model is constructed and the surface meshing of the model
is accomplished automatically. Based on these techniques the modulation effects of rotating blades on the magnitude
and frequency of the antenna radiation field are calculated by the quasi-stationary method in combination with fast
Fourier transform FFT algorithm. Furthermore the variation of the input admittance and mutual admittance of the
antennas are analyzed when the blades rotate. The computed results show that the antenna radiation field is interfered
severely by the rotating blades. These techniques can also be used to the investigations on the electromagnetic behav-
ior of antennas mounted on other types of helicopters and platforms with rotating blades.
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Fig. 3  Normalized 3D radiation pattern
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Fig. 4 Induced surface current on the helicopter model

Intel Xeon 2. 8G CPU 4G RAM DELL

MoM
16 min 1077
GMRES 317 6. Smin 3784
2. 5min 562M
FMM MoM
6 14min 1077
317 8min 3784 2. Smin
464M FMM
3 RBM
0° ~90°
16 5. 625° 5 a
b ¢ 0 @
1 f=30MHz
201glE, | —201glE_ . | 6
5
5 1
RBM
7 1
30MHz 23
1 4 1

S0 1 S0 200 280 AN 350
'Rl
4 .1 | | 14
|-' (R R I 1
(widl |_I.,I- i

nilk

Ty 150 _‘|:|| I500 XM A5
L
I |2 14
'4 I||II | |Iil
by &1k

Bk

150 200 2%0  MNy 350
i)

) S0 1o

o) B 4 4k
5 1 f=30MHz
Fig. 5 Contour plot of the modulation levels
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Fig. 6 The mapping of polar coordinate directions about

the helicopter onto the Cartesian coordinate system
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Fig. 7 Input admittance of antenna 1 and mutual admittance

of antennas 2 and 3 versus blades rotating angle
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Fig. 8 Doppler effect on the radiation field
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