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Influence of shape factor of rectangular roadway on

electromagnetic waves under high-order mode

WANG Xugi'?
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2.School of Mechanical Electronic and Information Engineering, China University of
Mining and Technology(Beijing), Beijing 100083, China)

Abstract: The propagation characteristics of electromagnetic waves in different shape roadway are
different, and are also different in different modes. On the basis of analysis of theory of electromagnetic
wave transmission and multi-mode theory, the influence of shape factor on electromagnetic waves
propagation attenuation in rectangular roadway under high-order mode was researched by computer
simulation. The simulation results show that when the shape factor of rectangular roadway is constant,
the attenuation of electromagnetic wave increases with increase of electromagnetic wave transmission
mode. Under different modes, with the increase of the shape factor, the slope of attenuation curve of
electromagnetic wave remains unchanged. In the horizontal polarization mode, the attenuation of
electromagnetic wave first decreases and then increase with increase of the shape factor, and the
attenuation rate is the smallest when the shape factor is 1. 7. In the vertical polarization mode, the
attenuation curve also tends to decrease first and then increase with increase of the shape factor, and the
attenuation rate is the smallest when the shape factor is 0.7. When the shape factor is equal to 1, the

influence of the horizontal polarization and vertical polarization modes on electromagnetic wave propagation
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attenuation is same. When the shape factor is less than 1, the influence of the vertical polarization mode on

the electromagnetic wave attenuation is greater than that of the horizontal polarization mode. And when

the shape factor is greater than 1, influence of the horizontal polarization mode on electromagnetic wave

propagation attenuation is greater than that of vertical polarization mode.

Key words: underground coal mine communications; rectangular roadway; shape factor; high-order

mode; electromagnetic waves attenuation; horizontal polarization mode; vertical polarization mode

0 3

i}

W7 2B AT R B sl (5, o8 & 1 {5 &
G ARAN S 2 B [ KW= 00 4 4, R KB T A A
GARMEREET . (B IS N IR LR 2,
i TR 38 (5 B AR AN RE B2 b H B T A .
T AR S A7 B s ) R R IR 104 A% K TG 1R AR b T OB R
EC W R STER = ATTRIOBI N DN B A A Ol R 35 4 i)
fEREHEBA R KA 52 .

[ Ah— 2 5l 9 [ 58 L AE 20 42 50,60 4R AUk
FF Ui XoF FL O U8 A A N A AR BB R AT TR . 0
A T P R I A R 1 ) DR 4 A A R
TARR S T TR H 0 U A% 47 0% L A% T [ A A
WO B R AR S . A 20 T4 70,80 4EAL,
FE¥H A Emslie 55" 78 22 A 88 1 5450 7
B SEAl L4 ST T AR B S e BE JE T B B P
T P A AR AE L 2 1 T SR AR R KT B A R i R
A 2 A T2 Uk R 2 A 20 K AT I ) B 45 R
E A SOk Y S 56 BOHE HE AT 0T LG40 BT U8 B 1% B8 4 BT
M IEHTE . 7E 20 th4d 70 424R, L. Deryck"™ 38 i K
HIM T 1 MHz~1 GHz i Bt i /0 76 A
I7i) 538 v Y AT AL 8 e IR B T R R AT
IE VLI AE3 A~ A [a] (4 45 25 70 [ 98 2 B 3 Rl R ]
ORI I Y B s Y T T B =
P RS Bl {5 iR R D Y R D 0 R R B B L (A
JEE % 3 T I 4 1Y 96 AR L R I SR S A A TR
TE % 38w R U0 AL B R M R AR R b O k.
ik 22T S R ST LR IR B R 25 A 8 T R A K
I HLH B R R AR B LI T AR5 D) R
REYE 35 S5 & BN 1 U 7R 0P B G T AR R 1
it o U AR 3 o () ELAR B T 22 AR A 1 K o
i A O = 1 B A e 9 e 9 1
PRI T 2 WA R 0 R R D e s A 5K
HENT T T AR TE P 2 U R AL B B L AR B T SR
RN DO R R TN A N S o
AR R T A RO DY B R A O BF 5
T AR 2T TR R 4 4 3 PN H R IO AL 4 L S B
T N5 18 A 7 T8 S T,

DA SCHR rp AT o 3 AR R X e R D A A 1) 5 )

WFFEAR D SCHRL 1T s 2R o X Fre AR B O T B
R PR 7308 v 1 90 A% 8 A P ) 2 WA T B T
AT X TR AL IR 2 PR P 7 X L T 9 A2 478 R P 1405w £
AT SE . O AR SCTE 23 BT R B 90 A% i B A 22 O
B A JE A L M T S R e OB R
T A T AR DR 08 FL 90 A 9% 45 P 1403 i 47
FE AT T AR JRARI 708 1.7 mheg
i 2 W R e /N A T R AR SR BRI T
0.7 I AL U FE R B /NS5 I8 X — S5 FH T
BT A 0 A i o 1% B R R (R XA [
RT3 N JC 20 {5 B A 9 i E S5 A8 18 N8 {5
RE WA Ry HAT L Brds 5 5

1 ERBENER#EERBEAN

1.1 ABEm b mE ok 69 R X

T 265 2% A1 T 46 TP A5 T8 T 9 5 M1 0 VR AR 4 5
AR MR 2 AL DXL B E EEARKF
FVE BT b . X KO AR A =TT . A
B AT R L A S R T T
S SR T 5 AH B2 W) O T E AR AR TEI AR BT E
E, RmKER AL S 3 B AR R i d . H AR
Wy B T 3k Be ki 0] 37 53 & Ab i A /N G ) oy
E..H. F/NWRE I Jr 5 H ., .

A =G A bR an i 1 s AR E P AL
Yoyt N

E. = E,cos kyxcos k; yexp(— k;2) (D)

H, = ks E,cos ki xcos kyyexp(—kyz)  (2)
(,U/jo

K:E, X im g s Hy 8 Y J7 ) B #
Yo E, AR s s 2 S X J5 1) (1 AL AR A
—a/2<<x<<a/2,a HIBBWITE; y A Y Jr a4 AR AR
., —0/2<<y<<b/2,0 NABER E =z H Z Tk
Frfl s HEREIE AR p0 WESHES Rk ky s
ky 53R XY L Z J7 ) B AR 36 R B TE R AR B Y
by Kl ky /NT ks o IXTEWRE HLUR E WY Z 7 AL
MIUART 624 B ff B2 7R, S 26 5 4% T8 BE 2 8] 19 3 5 A
RN

TE 2t 25 PR 355 88 308 v, I8¢ Sk A B 1 A0 [ AR 2 AT
P, (1, 1) B B A8 6 % 8 ks 72— D FRAE
8., Y E Mgy H 7645 8 BE YD) 1) 45 5 1) 3% 2L




. 70 - IF A3t

2019 £ % 45 %

7 g Z
e
AY R
(6/2,0,0

(0,-a/2,0) g X
./ o S(X(),,VO,O) (0,0/2,0)

(~b/2,0,0)
K1 A%E =4 A br

Fig. 1 Three-dimensional coordinate of roadway
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Fig. 2 Influence curves of shape factor on electromagnetic

wave attenuation of fundamental mode
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Fig.3 Influence curves of shape factor on electromagnetic
wave attenuation under conditions of different
horizontal polarization modes
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Fig. 4 Influence curves of shape factor on electromagnetic
wave attenuation under conditions of different
vertical polarization modes
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Fig.5 Influence curves of shape factor on electromagnetic

wave attenuation under conditions of several modes
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