


Tipuri de anfene horn dreptunghivlare

E-Plane a
Horn Sectoral Horn

Modul TE10 in Ghid de unda dreptunghiular
Campul E variaza sinusoidal de-a lungul a si este uniform de-a lungul lui b

Pyramidal Horn




Ghid de unda

Modul TE, intr-un ghid de unda dreptunghiular

Pentru modul fundamental TE,,: cAmpul E variaza sinusoidal de-a lungul axei a si este
uniform de-a lungul axei b

Ghid de unda X Band WR90 (de la 8,41a 12,4 GH2)
a=0,9 inci, b=0,4 inci

Lungimea de unda de taiere =2a=2*0,9*2,54=4,572 cm
Frecventa de tiiere =3*101°/4,572=6,56 GHz



Antene Horn sectoriale de plan E
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Antena Horn sectoriala de plan E- vedere
laterala
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Antena Horn secioriala de plan E- curba de

directivitate
o ~ « Directivitate maxima
of g ) b1 =/24p,
b, 3.46 447 6.32 14.14




Antena Horn sectoriala de plan E- eroarea
maxima de faza

* Directivitate maxima

by =/ 24p1

* Eroarea maxima de faza apare cand y’ = b;/2

1(y"
§(y") = —( ) b?
2\ p1 Omax = 2TS,unde s = 8o,
De aici S devine aproximativ egal cu:
/ S ?b% Pentru directivitatea maxima cu b1 de mai sus Sap = % = Oy =90°
¥ 8p,

Eroarea de faza este prea mare, deci nu este
recomandata



Antena Horn secioriala de plan E-paitern
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Antena Horn secioriala de plan H

kx'?
2p2

T —J
E,(x",y") = E; cos (a_1 x') e 2
aq

84p>

Eroarea maxima de faza apare cand x' = a,/2 Omax = 2mt,unde t =

7
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Antena Horn secioriala de plan H- curba de

P2 = 100 A

75A

S0A

20

directivitaie
 Directivitate maxima
ap = +/24p;

p, | 6| 10 | 20 | 100

a; 4.24 548 7.75 17.32



Antena Horn sectoriala de plan H- eroarea
maxima de faza

* Directivitate maxima

a1 = +/24p;

* Eroarea maxima de faza apare cand x' = a,/2

2

ag
o) = 2nt,unde t =
max 81,
De aici t devine aproximativ egal cu:

t 5 ) 135

2 . . . —_ = : — o
¢ et Pentru directivitatea maxima cu a1l de mai sus @ g max
o " " Bap,

Eroarea de faza este prea mare, deci nu este
recomandata



Antena Horn secioriala de plan E-paitern
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Antena Horn piramidala
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/ oA, T / —J'k(;c—"'%]—)
Ey(x',y') =Eycos|—x' |e Pz 2pP1
aq

Conditia pentru realizarea fizica:

) 11/2
pe = (by — b) [(g—l) —Z]

2 11/2
(2]

[ Pc = P J




Antena Horn piramidal@-procedura de proiectare

* Directivitatea unei antene de tip horn piramidala poate fi obtinuta folosind curbele de
directivitate pentru antenele Horn sectoriale de plan E si H

_1/4m
GO = E<ﬁa1b1)

a; =+/3Ap; = {/31pp, P2 = Pn
by = \2Ap1 = \2Ap, P1 = Pc

2 11/2
pe = (by — b) [(Z—) —Z‘

/ , =(a _a) [<p_h>2_1]1/2
h 1 ay 4



Antena Horn piramidala-procedura de proiectare
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Antena Horn piramidal&-procedura de
proiectare(exemplu)

« Se da: antena horn X-band (8.2-12.4 GHz), =11 GHz, castig=22,6 dB
a=0,9 inci (2,286 cm), b=0,4 inci (1,016 cm)
» Se cere sa se determine dimensiunile antenei horn piramidale
Go(dB) = 22,6 = 101log,, G, = G, = 10226 = 181.97

30 x 10°
= 2.7273 cm

Laf=11GHz = A="——5=

1.016

= 2.7273/1 = 0.37254

2.286

D a =
2.7273

A =0.83824




Antena Horn piramidal&-procedura de
proiectare(exemplu)

1.Valoarea initiala a lui X

B Gy _181.97
_Zn\/Zn 2T\ 21T

Xy _ 115539 Care nu satisface cerintele, sau

2

2
b Go |3 1 a\ [GE1
V2X — = —1) = = (21
< 2x /1> X -1 2w |2\ A <67T3X )

Dupa cateva incercari se obtine o valoare de o acuratete mai mare :

X =11,1157

2.p. = XA =11.1157A = 30.316 cm = 11.935 inci
2

/ Pn = ﬁ}l = 12.00941 = 32.753 cm = 12.895 inci



Antena Horn piramidal&-procedura de
proiectare(exemplu)

Go | 3
3.a, = +/32p, = /32p, = — 1 =6.0021 = 16.370 cm
21 (2t X
b, = J22p; = \[2Ap, = /222X = 4.7151 = 12.859 cm



Dimensiuni optime versus directivitate
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Patternul de radiatie a unei antene horn -

piramidale




Alimentare coaxiala a unei piramide horn piramidale

A
"~ WG_L
b I B
. H-Plane Vi
E-Plane View ! ane View
' Reference: Hemant Kumar and Girish Kumar, “Design and Parametric Analysis of Pyramidal Horn Antenna with High

Efficiency”, Proceedings of International Symposium on Microwave and Optical Technology (ISMOT) 2015, pp. 134-137.



Alimentare coaxiala@ a unei piramide horn

piramidale la 900 MHz
Parameter | Value (mm) Description
A 450 Aperture Width
B 320 Aperture Height
a 240 Waveguide Width
b 120 Waveguide Height
WG L 110 Waveguide Length
Ry =Ry 250 Horn Length
[ 75 Probe Length
r 3.5 Probe Radius
d sc 67.5 Distance of feed from short




Efeciul lungimii anfenei horn asupra eficie?ei

80 oot serTIow

-=-=- 850 MHz
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Efficiency (%)
40 =2]

o o

k‘ 1 1

50 100 150 200 250 300 350 400 450
Horn Iength (mm)

For Horn Length R, = R,, > 150 mm, efficiency > 72%

and for RE = R, > 250 mm, efficiency = 80%
Y i



|S11| pentru o antené horn piramidalé
alimentatd coaxia' ,
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-30 —— CST Simulation —
35 - IE3[|) Simulation |
-40 l - —— ! —
700 800 900 1000 1100 1200 1300
Frequency (MHz)
Latime de banda pentru [S11| <-10dB :
CST: 47%

IE3D : 49.5%
Rezultate masurate: 52%



Gain (dB)

Pattern-ul de radiatie penirv antena horn

piramidala
de radiaie pentru planul de radiatie pentru planul H
15 15 : :
1 -==700 MHz 1 o -==700 MHz
10 850 MHz | 10 SR —— 850 MHz |
1 LTINS e 1000 MHz 5 200 ) T 1000 MHz |
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Castig=n(4 tA B / 1% ) —castigul variaza cu fecventa



Antene horn conice




Aniene horn conice-curba de directivitate
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Antene horn conice- directivitatea

dZ
S = 8—:{; = deviatie maxima de faza(in A)

Castigul unei antene conice horn este optim cand:

d,. =32l

deci

s _ 4
astig optim 81l

Eroarea de faza este prea mare, deci nu este

, recomandat

30 3 ]
=@=§$5max=135




Dimensiuni optime versus directivitate
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Patternul masurat pentru o antend horn conica
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Antena horn piramidala bimodala
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Antend horn conica bimodala

d=2a d=2b '
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O.e
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Antena horn ondulata -
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Aperture
;);ameter Tvpical Values of d, No. of Teeth, w and t:
Depth of the gap (d) = 0.254 to 0.54
Il No. of Teeth (n) =4 to 10 per A
| Groovellgrr(i)%% é)Depth Width ﬂ.’f' the gap (w) = 0.0511 to 0.2
Teeth thickness (t) =0.024 to 0.14
A: Circular waveguide v
B: Smooth-walled waveguide waveside 172 » 5{:;:;::53:;3;’:;?“
C: Flare section f Birass
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Antena horn multimod

&d
TE, "

TE,¢ sITEg4 alimentate cu semnale de aceeasi amplitudine st fazs intr
— un ghid de undi dreptunghiular






Antene horn compacte de deschidere
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Crestele exponentiale sunt folosite pentru a creste latimea de banda. Se ajunge la
adaptarea deschiderii pentru a iTmbunatati VSWR, pentru a creste castigul
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