Hovxn Ontenna -

Hovn antennas ave Flaved oOpen waveyaloles/
which Produce an ieal wavefront with laxger apertuve
and pyovide greater divectivity-

p Horn antenrno. can opevate gSatisfactorily at
freguenctes Upto [ GHZ .

Advantage

[ High gain

2. tow VSWR

3. wiode Bandwidth
4. Low weight and easyto constyuct them.

APpli cation :

. used as a feed for o veflector antenno .

2. T is 1he ldeal choice o ¥over station.

Hovn antenna. may be constdexed ase o tvansfovme¥
Lrom the impedance of a. Txn. line to the impedonce

of fyee Space ( 37T .

Vaxrtious COn—Fiﬁumfl:ions of Hovn antenna -

Horn antennasS axe bYOadéa classified as

/s Recto.rg wlax

o. Civeulaw



TFe Vertical and Hovtzontal planes ave refesred
as E- plane and H-plane -

E-plane contains elocdvic Field and the H-Plane
contans Mcyneﬁa fretd

When the Ccvzf’b’éspondilﬁ planes ave flaved then
the wesultant antenna is called as E-plane O¥
H-plane Qectosal hovn antenba

When both the planes ave flazed then it is

yefexved as pyvamida| Hovn antenna .

Rectangular horns Clrcular horns

H|:|r|‘|

Wavegmde (
(ah Exponantially tapered pyrarmidal {e) Exponentially tapered
(b} Secioral H-plana {f} Conical
*‘ -
<
)
(c) Sectoral E-plana {g) TEM bi-conical
‘ | j
”
-
-
-
{d) Pyramidal {h} TE,,; bi-conical

FIG. 11.1 Various types of horn antennas.



The awyows 1N the figure indicote the etd

divections and the length vepresents the magn)tude
of the Hxetd Intensity .

The conical hoxn antenno. 18 Similox to
pyramidal horn antenna .

TEM Bi- Conteal oantenna s excited in TEM
mode. by a. vertreal yadiator and TE,, Bi-tonical
antenna. is excited in TE, mode by a small
hovt zontal OOP antenna -

Both Tem Bi—Conteal and TE, Bi —Cconteal bhorn

antennas are Non —divectional in the hovizental plane.

Hown antenno. Poovametexs :-

The Caopss — 2ectional view of amc‘ba..?cdcnr
hovn antenna. is Shown in Fig9 below .
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congsidex the 'l:z’la.nﬁle. AOB
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Wheye ‘8’ ie the Path difference (in m) between
the »oy3 tmye,llr'.? a,LmE? the. Stde and alor%? the

axis OFf the horn.

LLSuaJ& the value of § lies 1n betroeen 0.1 x and
04 N .

Howevey in the. E—Plane Of the hoyn = 0.25%

and in the H-plane Of the hown § 1S 014 N
A —> Apertuae Of Hown

o - Flave ang/e,

S Eiy =2cos () —@
2R, AH

szom Rr‘gl'n': angle 'ta'Lo.nﬁle, AQB

Fet & = J’zoz + (Al)”

(Ro+ £>L = R+ @/2_>2’



Ry + &+ 2R, 8 = R+ A
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2Red = A
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Ec}uﬁufions @ and (® ave the design eguations of

Howyn antenno .

Agaun fwom COS & = Ko = Ro
= Ro+ d Ly
?O + (S - -RD
cos (‘9/:>_>
§ = R _r, —>©®
cos (@/2)

Optimum HOwN

Qenezralg io obtain uniform aq:emfur& o//’Sfbyiwaon,

it s obsexved that the hown <chould be vewy long with

amall flaxe angle . But Hor practical Convenience the
shoulod be as Shorvt as possible . Between These

horn
5> extremeo conolitions it is Possible to design o

hown which has oo minimum beamwidh oanol for a



@Lven length it Is fyee of gide lobes. Such a hown
is called Optimum hovn ox optimum £lare ho¥n.

The dimension ~or Optimum horn is

80 = Ro —Po -%@
=(¢)
o= & eos()

—

|— cos (%—_)

Divectivity :
The divectivity of hoxn antenna is expresged as
D= 4TAe = 4T A, 5 (9
4 N
Ae — Effectwwe pperture
Ap — 'P'ysical. Aperture
g, — Aperture E—Aﬁ'dwcd
N — opeyoding waye{ex@#\
@enemlg Ap = tox and & = é0v.

N

D = T-5Ap :tolocj (E_A'P) dg: ->
A



FNBW !
The Fivst null beam width for different types of

hovn apertures oare

Rectanqulor opertuwre = IS
“ P / Rox
1 e =
Civeuloy oapertu 140 /:D>
opttmum E-plane xectarautow hoyn = ”S/th
OPLimum H-Pplone wec uloy hovn = 1'12-/0,_H>~
HPBW :

The half Powery RBeaun width ~for different @«pes

of hovn apertuyes axe given as
Rectangulax aperture = 5V /%o,

Civeulay aperture = 58/ Dy
optimum E-Plane vectangulay hern = ‘56/0'E>

; 32 horn = 67
optimum H-Plane ¥ectangulay nOY /OLH,\

The olimengions OFf a rectangular Pyxamidal horn

fov optimum galn ave Qgiven as,
A = 371 ay and 33137(;@{—:

The effective awvea i3 close to 507 Of its aperture

oxea. ond it8 gain IS given as,

Gain (dB) = 81 + 10 log (AB/%@



H - plane Sectoyal Hovn antenna :
T+ +the ho¥n sewves o flaxe onl<7 in H-plane
dimension then it is called as H-plane sectoral

hown antehno. .

The @eometrlcaL configuration and cross

Secttonal View Of the H-plane hovrn antenno. is fhown

below .
i /\%

FIG. 11.4{a) Geometry of H-plane sectoral horn antenna.
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Cross-section of H-plane sectoral horn antenna.
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From cwyoss Section 4g R R, and R, as well ’

ted as,
ove Qeometrical Parameters and they arve rela
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. Aperture Phase vawiation in x divection can be

given as,
s R . _lf__ 2.
Tk (r Y, =e_J(2Rl> e G

Hence +the aperture electsic field distribution
ingide +he aperture leads to

=E, aos(rx)eJ(ZE;>x — (5

Eay
ool zexo elsewhere .

The aperture distribution phase e¥vor as a
funetion of Position X is given by

Since The mascmum value of x js Als the
mavetrum Phage exyor will be

S <3 (D) T E (%) 7O

I fax

The Complex fox—zone wodiated electatc Fietol
in (9,- @) divection Is
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Wheve v is the for—fletd distance and (e @)
is o constant OFf function (& @) .
In the E-plane @ =90 +he normalized

voclioteol electric field IS given by

. kb .
+ cose 3”’[(’5_‘) 3’”%
— —

l
F (8 =
E(> (;2' kKb cine
Py

In the H-Plane @ ':O., the. Mormalizeol

©)

vadiated +elol is given by

) =[] Gy

.)n wh;@h H’Z \ e !
j cos (T : ;‘)KJR'2+ =S
— —X )
8 = A - dx
i — ®

whexe x' 18 +he value oOf x aCOra (+A) divection.

The H—Plane beam width Hfor an Optimeum H-Plone

sectoral horn for A > is given by

HPBW = 1136 N = 78° > ~>@
A A
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Figure 13.12 E- and H-plane patterns of H-plane sectoral horn.
E -plane sectoval Hovn antenno :
E-plane sectoral hovn antenna. IS formed by

Flaving a wectangular wavegutde In the E-plane .
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The geome,b’ical 'Pa'ramej:zrs arve. welated as ~follows:
i > | /o
e} _ L ®
Reg = (r-b) <‘§‘) 2 —

Leg = Ezj —;—(B/?_>L:[ B — (@
ond 6 = 2 tan | (B/2122_> — (&)

with the Similoy procedure like H-plane sectoral
horn antenna. the povoumeters of the E-Plone horn

antenno. can be expressed as,

oy 2
R-Ry _—_I_(_g__) ——>@
2 Ro '



Aperture Phase - vavtation in Yy-dizection can be

8?.\/67') by

, . >
edk(?-—?:_) _ Eké;> v 6

ard hence Jhe apevtuse electric fieldl distxibution
ingide the aperture [eads to

> (2Rz> Y-

E%’Ews( )

and zero elsewhexe .
The opexture distrtbution Phase error as a function
of position y is theveforve 9given by

K

2
$2 = e, Y — @

Since the maximum Value Of y 18 <B/z>'+he moselmum

phase evvor will be
2.
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The complete fov - zone vadiated electric fielol
in (e @) divection 18
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Th the H-plane $= o and the normalized

yadiated electric Field is thevefore 9given by

in ((E2) sine
_ (14 cose) | S (—2,-) — (9
(KQ)SmG-
=
similovly —the E-plone Pattern follows with @ =90’

can be ex»,vmsseol as,

F(e) = [f:_iw_s& £ =@
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Figure 13.4 E- and H-plane patterns of an E-plane sectoral hom.



il

o0°

A‘ b
Relative power {db down )

2%

12

=g =04 150°
a) =124
b] = ﬁ.:'l.
a=[0.54 1807
b =025
E-plane
------- H-planc
Figure 13.21

Axis.

N
%

E- and H-plane amplitude patterns of a pyramidal horm with maximum not on



	Horn Antenna_20171022.pdf (p.1-11)
	Horn Antenna_20171023.pdf (p.12-16)

