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Analysis and Calculation of HF Ground-wave Marine
Communication Link between Warships
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Abstract: In order to evaluate the real ability of marine HF ground-wave communication system, the technology
of antenna modeling is combined with HF ground — wave propagation model. Method of moment ( MoM) is used
to compute the radiation characteristic of shipboard whip antenna. The modeling results of directivity property
and the radiation efficiency as well as the measured VSWR property are introduce into HF ground — wave propa-
gation computation formula. The computation result indicates that there has a best operation frequency band,
corresponding different communication distance, to obtain a stronger signal at reception position.
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Fig.1 Schematic drawing of single loaded HF whip antenna
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Fig.2 The VSWR and power gain of 10 m HF whip antenna

HIPE 2 AT UL, Hy R 2 7 AR BE 1 B A R
ARG, T BOR LA IO B Y 52 B g 48 H IR,
3 MHzHIE T - 8 dBi, 17 H. g1 TR A5 Be 5 I Lb HE %L
1, FPER BIRLR B R AR LIRS 2

3 HEIFRITE

75 PE ML LA i e rP A B URE R T AL
FE , TEFEMCR ATB B 5380 (mV/m) AT R

173 \/P.D
[ Byl === (5)

K, A Sl R FE T T A A = X+, P, iR
WAL km) , D ARG T 1M W3S 25 R AL, r R
WCRBE B (A s km) o I3 AT S AL R
A, /INT G PR B, AT 22 Mk 2 il X A% a1
Mo 5 Q0 SRS B BB AT TR B TR A A0 e
BRI A EE B T aUgh
d, =803 (6)

FIRA AR IEWT

()4 d < d, I}

BB s P~ 1. 745 x 107+ L8
d x 10 (e 4 1)
Bt BT 104{?

S MBI H B B < 90°, T T LT 2
LN <



F10H [ 3 ) B N B e ek g = R T 263 B
24+0.3P P _ I 3 vl L, i 32 48 SRR Rk R G AL b

A=—"—"""5- —exp(—1.44'P'lgs)'51n,8 o . .
2+ P+0.6P% 2 ! BCRBIFZE, 10 ¥ R 2R 78 F IS s AR A5 19 5K i 75k

(7)
Krp, £ TAERE , 008 MHz; 0 MR L33,
BANR sem e, AAHXTAHEBG A I, B
A m; d AEEES, B R km,

(2)24 d > d, i}

IS B SR A2 SR ) b B T o b R OTOE 2 T %
SHERG I , 255 R BR 2R A 52 A, 3 e R 2 1
I H 30 B b 25 fe T B 5 8 AT T GR IGINE 1Y
HIE T A R

0.5808 ﬁe—lnx( 7,)0.0537(r/A 2)

A= 20— 1787 (8)

K, S o (EFE AR Ak I AR, B R R U 16 TR
FEh R EWNAL . X AT
V€2 + 36005222
(e, - 1)? +36005%2°
i tg N—B L, HSH Re (7o) FEH Im( o) 5
B | 6] = k MRS [ 7] P ARG S48 & ¢
ARALE B, HA R ARy

|51 =0.002924 7 2

g -1

6x 107867 (10)

@ = arctan arctan

T §
6x107 3% 2

4 HEERSN

HRAEZ(S), 45410 mbfi LR 11 257 HL45 51 A
L3 05 A AUIUNENESTE SO P % NS 4 e N [ B Y Sl N )
RSB FEIEA TTHE., SR b 15 R ML )
H1 kW, % I8 W FE, LB R W A FEh
800 W, M [ AHXS A L HEL e, = 80, LT 6 =4 O/m,

TS 43531 2300 km 200 km 100 kmfi $22 i
MRS IURMCR SR 3 R,

80

70k —s<— 300km, HAARLR
60l - 300km, SRR L
S s04” —4— 200km, AR R &
Bt oo 200km, SRR R
§ w0l —o— 100km, EARL

ol T e 100km, SEFFRL

10, s 9 12 15

$%E /MHz

B3 AR B I R S 5 AR A 5 2R
Fig.3 Field strength vs. frequency at different distance
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Fig.4 The longest distance that signal can be effectively received
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