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Chapter (4)

4.1. Antenna and Radiation Cladl gl g £l

Antenna: The region of transition between a guided wave and a free space
Wave may be defined as the Antenna.
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Radiation Resistance of a Short dipole by taking the surface integral of the
average poynating vector over any Surface enclosing an antenna. The total
power radiated by the antenna is obtained. Thus
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P=[ Sq .ds (1)
Where P= power radiated. (W) Ll gl aadiall 5 a8l
Sav = average poynting vector, (wm'z) 2 jia [ dal g lihy g 4nia Jaza

But the average poynting vector glue by the relation
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S, = Zi Re (E X H*) -eemmeeems (2) Sub (2) in (1) wegetl the power
radiated 15
1 .
pzfsgav_ds=;ste(E><H).ds (3)

In the for field only Eg and H 4 are not Zero » Se that equation (3) reduce to ¥
3, H g, Eo i 3ayedl ¥l
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P=—J ReEgHy 7 .ds - (4)

Where 7 is the unit vector in the radial direction.

1



But ».ds =ds oldll slaiWlhisaa gasie A G
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The eq. (4) becomes
1 x
:.P:;fs RBEQH(p -dS """"" (5)

Where Ey , H:;, are complex, H;;, being the complex conjugate of H,,

Now Eg= H, Z — so eq" (5) becomes

1 *
P=— [, Re H, Hy, Z ds

Sub (7) in (6) we get
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p=- “"/eo S [T 1Hgl 2 72 sin 0d6 d@ ----------- (8)

Where |Hg| is the absolute value of the H field given by
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Where

Iy = amplitude of Current , A

[ =length of dipole, m

w = radian frequency = (2 r f = frequency, Hz)

© = angle between dipole and radius vector of length r
C = velocity of Light = 300 Mms™

r = distance from center of point P, m



But
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== pP= e (10)

Sub (10) in (9) we get
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|Hg|? =

(11) » B = phase constant rad

"B = 2m/A" skl uls

Sub (11) in (8) we get
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P= 3% \/‘KO( ) ST L sin® 0d6 d@ - (12)

Upon integration (12) becomes sl (12) dabaall JalS3 e [AEP

p= /“O/eo(%) Y — (13)

This is the power radiated by

Assuming no losses, the power radiated by the antenna equal
P= %I&Rr — 2p = I3R, and the radiation resistance is

2p
R, = - — (14)
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Substituting the power (P) from (13) into (14) yield for the radiation resistance
of the short dipole

l 2
Ry = /“0/60 2 (q) (15)
Since ’“0/60 =376.7=120m — eq™(15)

Reduce to R, = 20 (2081)? - (16)

BUt f = = womerereeeeee (17)

Sub (17) in (16) we get



R =80 m2(;)? (Q) - (18)

Ex / find the radiation resistance of a dipole antenna ’1/10 long.

Sol./ Ry = 80 w2(3)?
R, =807%(2)2=7.9Q
R = Ry s + R, = Rjpss =1 forthe 110 dipole

R=1+79=89Q

The antenna efficiency K is

ower radiated R 7.9
K==L : = —— = — =89 percent
power input R+ Rjpss 8.9




