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A Study on Wind Load Performance Verification of a Parabolic
Antenna for Satellite Communications
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Abstract

This paper investigates the wind-load performance of a transportable satellite communication terminal for
Geostationary Earth Orbit (GEO) satellite communications through Computational Fluid Dynamics (CFD), Finite
Element Method (FEM), electromagnetic analysis, and static and dynamic wind-load tests. In the static tests, a
maximum reflector displacement of 1.7 mm and a maximum pointing-angle variation of 0.7° due to pedestal
deformation were measured. In the dynamic tests, maximum beacon signal reductions of 1.0 dB and 1.1 dB were
measured at wind speeds of 14 m/s and 18 m/s, respectively, satisfying the operational requirements. Under the
survival condition of 25 m/s, a maximum beacon signal reduction of 4.2 dB was observed under front-wind
conditions; however, no deformation, overturning, or damage occurred, satisfying the survival requirement. The
proposed approach correlates wind load with satellite communication signal performance through analysis and
experimental verification and can be utilized for evaluating terminal performance under severe weather conditions.
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Table 1. Wind speed condition for transportable terminal
Condition Wind Spec
speed

Pointing loss of 2 dB or less
8l
Operational requirements

Operation 14m/s
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Fig. 1. Configuration of the transportable satellite terminal
and parabolic antenna
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analysis results under wind load
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Wind speed .Reﬂeotor Reﬂeptor Delta
displacement gain
None - 38.1 dBi -
14m/s 1.1 mm 379 dB | 02 dB
18m/s 1.8 mm 377 dBi | 04 dB
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Table 3. Static wind load test results

Reflector Pedestal Total
Wind . )
speed displacement angle change gain
P (Gain loss) (Gain loss) loss
14m/s | 0.3 mm (0.08 dB) | 0.09° (0.03 dB) | 0.11 dB
18m/s | 0.7 mm (0.15 dB) | 0.19° (0.08 dB) | 0.23 dB

25m/s | 1.7.mm (04 dB) | 0.7° (1.1 dB) 1.5 dB
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Wind load Front Side Rear
14m/s 09 dB 08 dB 1.0 dB
18m/s 1.1 dB 0.8 dB 1.1 dB
25m/s 42 dB 20 dB 20 dB




204 914%0E Fer2e gheue

4% A3

Front Test

&
W

el[dBm]
o
o

|
t
N}

ev

Beacon Level[dBm|

|
1
@

o
o

G
~

i
i

&
2

Beacon Level[dBm

-,
@

J% 8 X F5AE 24

Fig. 8. Dynamic wind speed test result

o

= EE F9 ’H

B3
M ox
off
fols Mo
= oo

o
o
-4
PN
M
tio
r o
BN
ol
R
)
53]
o
il
O{M

nﬂg.%&oto
o2
2 2
. X
= M
o ol
w g

N ox flo
N
P
N
-1
ol U >

ol
o)
\‘
-~

D &4l A
71] Axtd At

o oo

o ot o o o
© oot
ol (o

o o8t 1
o

o
PN
oY

ox
e
ok
3
ot
e
Iz

mut
e

. o
R
A
o
v
-
N
b

o
Ho
r O
 d
ey
B

=
>

of\
it

=

oy

o
ot
>
ll?l';
o

=

£ 12 ¥ rE (o off {1 N 2 B oox o ;
&
2
PNo
o &

o kY
> o

FEM 3|4 ZzEot 27
A Aol dAsIH o, ke Ut W‘A XPOli
el BFHOEZE WAL AT ol AA
s % e r%} eol WHARE ARA S

Et‘ﬂ-tﬂ. PPN 1

ElO.
E T

%7}‘«‘5}71
FEM % #z}7]
qu. 6]—7;1] AlA _r]xLCL o] &3}
Pahe A5 A7) Baske FASAT:

SIS

(e

ul-o]

=
-
o

=

o
Mo
=2
X
o2 rir

L)
rir
S
ﬂl—.olJ

g AAA T AT o
setee} cretel 9 A
}04 CFD, FEM % A7) sj4&
NP3 AA S o] 83
shop Wl B4,
L 7193 953 2o AA,
FEM FZ3|4-A27] siAa A
AR e sereet ey
As AAE AU =4, 4
/\]‘6-] gl,]_g. H] .Hﬂ—g].cq 2424 —3].%
xﬂ CR WﬂOﬂH H“ML TZH AF
o] Folg 4

| 92 72 A1 s

o

o &
Rl 3L oo
ol

1 41

offt & o

o
il
O_A_. O
iy

ol
—_

o{u
]IO

Tz
}

>
zd
>
ot
Y,

r2

lo
{o

=X

_13:

o

ofN

f

2 ofgy
Of

>

0[[‘ o

a
T les!|

ofg ot & T oy
rulo

AA
A=

o

ﬁmr‘

ox

£

A

oE‘,jQO}mr.u_i&ﬁi

gree ¥y
o oo
R r>~ o
==
& =2

| o Ru

of
ol
ol

oo P

J5

o
i
o
fri

g 2
AL AL o]

kol wE <y 4

oy oo rE ml b
=
;Y
N
:(I)LL
X
o

ol[‘ r’-?ﬁ 02‘.'. L) Q

B
o
i



Journal of KIIT. Vol. 24, No. 9, pp. 197-206, Sep. 30, 2026. pISSN 1593-8619, elSSN 2093-7571 205

b A7sted %LX SHE SAsIn.
AL H% At s mRoA AR
BFe Heoy AFHoRs sa 7 e
Aol, & v S7IsE T CPD 71 S+ AEE
zo| Aolof mE WAL EASGITE whd HH s
4 daEn 2

14 m/s, 18 m/s 2 25
|

m/s 2704 AH, S g FH S g AP
S FYSAT &8 24 14 msg BF 21
18 misollAE BE FFlA HIE Az g4 a4
7b 1 dB W2 Yeh} &8 a721E w5
o AE 209 25 msdlAE BE BE] F3l

o
OH"Ur *l%“ﬂ/ﬂ s &
A A7k AR oH, dA @] A As
o= WA W ofy} HEH " AF 2
2o A TP T4 ol A Agehs A
o2 FAHAT 53] 8 B =F A HIE
AD ezt a7 U fAFL AE 24
NAE F22 AR FEHS AIFCEHN, F
‘6‘}?01] fﬂ@ o] 724 HEAY AHTA B
S At AFE T AFe FAs

% ﬂ?ﬂ a4 5 AE A e AT HT
I 22 Aot 71 BAAA A4 deoly Al
GLIESC R RosE i R O B L s = i A
e AT WHes 89 F 9le Ao Vdd
o FFole g gEHY 2 5

References

[1] J-H. Lee, et al., "Current state and future prospect

of technology development in satellite application",
Journal of the KSAS, Vol. 44, No. 8 pp.
728-740, Aug. 2016. https://doi.org/10.5139/JKSAS.
2016.44.8.728.

[2] T. Joo, K. Kim, Y. Kim, C. Hwang, and J. Seo,
"Design of a Conformal Rx Phased Array Antenna
System for Ku-Band Satellite Communications”, J.
Korean Inst. Electromagn. Eng. Sci., Vol. 31, No
6, pp. 495-509, Jun. 2020. https://doi.org/10.5515/
KJKIEES.2020.31.6.495.

[3] S-H. Kim, B.-J. Kim, J. Lee, H.-S. Lee, and
D.-S. Kang, "A Vibration Response Analysis of
Large Offset Antenna in the Wind", Transactions
of the KSNVE, Vol. 27, No. 3, pp. 318-326,
2017. https://doi.org/10.5050/KSNVE.2017.27.3.318.

[4] M. Khazaali, L. Ma, K. Rokneddin, M. Mazzotti,
and P. Bocchini, "A robust protocol to compute
wind load coefficients of telecommunication towers
and antennas using numerical simulation for risk
and resilience assessment”, Resilient Cities and
Structures, Vol. 3, No. 1, pp. 66-83, Mar. 2024.
https://doi.org/10.1016/j.rcns.2024.02.001.

[5] P. Martin, V. B. Elena, A. M. Loredo-Souza, and
E. B. Camafio, "Experimental study of the effects
of dish antennas on the wind loading of

of Wind
Engineering and Industrial Aerodynamics, Vol.
149, pp. 40-47, Feb. 2016. https://doi.org/10.1016/
jjweia.2015.11.010.

[6] Q. Xu, J. Zhang, Z.-Y. Wang, and H.-Z. Pan,

"Analysis and compensation of the reflector

telecommunication  towers", Journal

antenna pointing error under wind disturbance",

Research in Astronomy and Astrophysics, Vol. 21,

No. 6, Art no. 150,  Jun. 2021.

https://doi.org/10.1088/1674-4527/21/6/150.

Administration,  https://
www.weather.go.kr/. [accessed: Apr. 05, 2026]

[8] US Department of Defense, 2012, Interface
Standard, MIL-STD-188-164.

[9] M. Yousefnia, A. Pirhadi, and M. Hakkak,

[7] Korea Meteorological



206 1/3EANE serEet eteve T4 AT Asl 49

"Analysis and design of parabolic hat feed
antenna", 2005 IEEE Antennas and Propagation
Society International Symposium, Washington, DC,
USA, pp. 651-653, Jul. 2005. https://doi.org/10.
1109/APS.2005.1552337.

[10] J. D. Anderson, "Fundamentals of Aerodynamics",
McGraw-Hill, pp. 75-80, Jul. 2016. https://doi.org/
10.1017/S0001924000023939

[11] Y. E. Ibrahim, M. U. Qureshi, and Z. Mahmood,
"Analysis of communication tower with different
heights subjected to wind loads using TIA-222-G
and TIA-222-H standards", Journal of Asian
Architecture and Building Engineering, Vol. 22,
No. 4, pp. 2175-2188, Nov 2022. https://doi.org/
10.1080/13467581.2022.2145203.

XMAL2IH

A x| & (Chi-Hyun Cheong)
1996 2¢ . ghirfdtw

A3 F A A
20034 12¢€ ~ 20083 8¢ :

(FILGAA MCH T4
2008 9€ ~ A« (73}

RES RS
R} 7

AA

A4
A A"l A7, RE/HEIY Hardware

0| & 2 (Deok-Woo Lee)

200004 2¢ : gt
A RS TS TH(FEAY
2000 8¢ ~ 2003 1€ :
4 F)H
\ -— 2003 2 ~ @A) (F)Fs)
N TEREN: R R

TR AT A|2E A,
Z1ANY A, 213532 Hardware 7|

o & A (Jun-Kyeong Lee)

QN2 (F) AEATY
LN D E NP

719 W

ol M X (Sung-Jae Lee)




	위성통신용 파라볼라 안테나의 풍압 성능 검증에 관한 연구
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 안테나 설계 및 해석
	Ⅲ. 풍압 성능 시험 및 결과 분석
	Ⅳ. 결론
	References


