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SUMMARY

In this report, a Radio Research Agency - Standard Antenna
Method(R-SAM) is proposed. The main idea is that a information for
electric field at receiving gives antenna gains of transmitting antenna.
The existing Reference Antenna Method(RAM) or Standard Antenna
Method(SAM) have to conduct two measurements with three antennas
in order to yield antenna gains or factors. The R-SAM needs only one
time measurement with two antennas to measure gains of Tx antenna.
The standard antenna should be known for its antenna factors or
should be possible to measure a electric field at receiving location.
Basic formula for R-SAM from the electric field formula of Tx antenna
are derived both in Free space and in Open Area Test Site(OATS) with
a conducting plane. Measuring procedure is explained. Calibration results
due to the proposed method and SSM are compared. Biconical, Bilog, LP
and horn antenna, knowing its factors were used as the reference. They
respectively measured the antenna factors of LP and biconical, bilog and
horn antennas as AUC. The comparison results between the two

methods show good agreement.
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\E #+wrrtrars HPETEE NETWORK ANALVSER 4-PORT MEASUREMENTS +asssasss ﬂ
?HOST CODE 1DENTITY STRING: ANACOPVA.CPP vs 3-Jun-19994/BCS.02 (Pratotype)

3 TITLE: BO03AGTY

P TIME: Tue Jan 11 15:22:08 2011

3 DATA: CORRECTED S-PARAMETERS

3 CALIBRATION: Two port

3 NETHORK AMALYSER |DENTITH: HEWLETT PACKARD, E763E,0.7.74
P START=2OMHZ  STOP=IDZ0MHz  (RANP)

D PONER=DGEn  POINTS=S51  AVG=4  ELEC.DELAY= (NOHE)

i SUEEP TIME=IZsec  IFEN=I00Hz

* FREQ EN s21 522 512
: MHz  Re, P n. Re.

Im. Re. Im, e | In
20.0 -0.114573 0.277451 0.367294 -0.259478 0.134349 0.0B9183 0.367355 -0.259491
21 . -0.110193 0.2B6220 0.351547 -0.280853 0.132797 0.057091 0.351547 -0.230884
22.0  -0.106552 0.256195 0.334747 -0.300553 0.130165 0.046066 0.334763 -0.300623
23.0 —0.103607 0.247261 0317154 -0.315848 0.127350 0.036118 0317139 -0.315848
24.0 -0.101213 0.239343 0. 298366 -0. 335678 0.124275 0.027031 0.298350 -0. 335663
25.0 -0.099121 0.232353 0.280197 -0.351120 0.121101 0.018730 0.280151 -0.351135
26.0 ~0.097260 0.226158 0.260925 -0.365219 0.117813 0.011040 0.260925 ~0.365173
27.0  -0.095718 0.220873 0.241272 -0.377931 0.114437 0.003341 0.241272 -0.377976
25.0 -0.034263 0216813 0.221298 -0.383436 0.110832 -0.002617 0.221344 -0.383511
23.0 -0.032303 0.211540 0201019 -0.333902 0.107544 -0.008831 0. 2010 -0.333687
30.0 -0.091533 0.207802 0.180588 -0.409134 0.103385 -0.014610 0.180542 -0.409195
31.0 ~0.030254 0.204438 0.159836 -0.417221 0.100335 -0.020073 0. 155351 -0.417267 =
1 27
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File Help

[~ Conrok

Create Anterna
Pais Fil Artenna Pais File

Change E003 & 6004 bal Tt v
Seanertation

=
Feq

A

[V Enable Frequency Sweep

Stat Frequency n W

End Frequency 1000 Mz

T

[ Enable Height Scan

Height m
End Height 15 M
[ TEC I m—

- Trangmit Anteria
& Horizontal ¥ Track Recaive Antena
" Vettcal Transmit Height 10/ m
Ground Plane - Arterna

¥ Perfect Biound

 Free Space

Separation m

EMTP Solutions CAP2010 Version 1

Eile Help

. Ch Choose the Pairs File to modify and enter
LS the new filename in the test box below.
 Frequency Range ~ Select Pais File to Use as Templ
@ Enable Frequency 5
d qy Fout NPL Callable BB Dipoles it | |
Start Frequency |' m
End Frequency | Fm
FEREESED || e o R .
% Hoizontal
 Vertical b m
- Graund Plane
& Petfect Gin -
© Fres 5p
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(5 1 Edit File 932 Z¥3sd <13 2-3.23>9} o] HAL

P BRA Standard Antenna ASB — &=
OME EEE) MA@ 220 ES2H)

First Dipole Antenna Pair
Title: [ 68 MHz]
Comment :
Controls Start Frequency (MHz): 28
Cieate Antenra | ENY P (Hnsy- 4>
Pais File Transmit Antenna File : NPL Dipoles.Txt[1] I
Transmit Balun File : CHDAO7 _Bal
Change Transmit Balun Resistance (ohm): 186
Segraentation Transmit Balun Reactance (ohm): 8
Receive Antenna File : MPL Dipoles.Txt[1]
Frequency Range Receive Balun File : CHDWO7_Bal
Receive Balun Resistance (ohm): 100
Receive Balun Reactance (ohm): 0
Stant Frequency [ |ena

Second Dipole Antenna Pair
End Frequency B, [1:“ i

Frequency Step Comment :
Start Frequency (MHz): 117.5
Polerisation End Frequency (MHz): 287.5

¥ Enable Frequency Sweep

Transmit Antenna File : NPL Dipoles.Txt[2]
& Horizontal Transmit Balun File : CHD497.Bal
o Wt Transmit Balun Resistance {ohm): 100

Transmit Balun Reactance (ohm): ©
Receive Antenna File : HPL Dipoles.Txt[2]
Ground Plans Receive Balun File : CHD497.Bal
& Perfect Ground Receive Balun Resistance (ohm): 100
Receive Balun Reactance (ohm): 0
End
Third Dipole Antenna Pair
Estimate Tinl Title: [488 HHz]
Comment:
Start Frequency (HHz): 287.5|
End Frequency (MHz): 550

" Fres Space

<719 2:3-23> AU % B 9

—
""><

o
S

Qo s Uepdt o), FAe] &S g o] 474
Agay,

Transmit Balun File : CHD497.Bal — Transmit Balun File : 6003.Bal
Receive Balun File : CHD497.Bal — Receive Balun File : 6004.Bal
g WgolM 99 AL 60My, 180M, 400Mi 2 700Mp X% WH7
sfof sty 28] Pairs =09l 6003&6004.Bal. Txt&}= Txt 3 o]
A A= 31 Pairsindex.txt Y &l ‘6003&6004.Bal. Txt' e}= 7] = 0|
Ao

<zZ Y AY>

O <39 2-3-21>¢9 A3 slHol|A Frequncy Range(A&, #. 2 F

347), Receve Antenna(3°], =71 A& @ F8 £0]), Transmit
Antenna(3£©]), Polarisation(5%, 4%]), Ground Plane(AH-r3%t, £

HAEA) 2 Antenna Separation &= A7t
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29 o] 23 AP HaF 2 ey Ak AFgio] 7]
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Hr o
T2 o .=
fo it tlo r

Controls w. Calculating...

: Estirnated Time Elapsed Time
[ R— 0.0 min
tequency A
¥ Enable A
Start Freq
End e Freq MHz
Frequency
- Polarization

1 Fraceed
e
[ |

~ Ground Planel

o

.

Estimate Time | Exit

<3 2324> ote A BH 9

P Resultoos - H 2%
DFUE) BTE AN 27 =8TH)
YENTP Solutions €AP26818 Version 1.18 ~F

Date created: 28124 72 202 Sl
-~ Contrals Time created: 16:57:43

Create A

| Boo] TFansmit Antenna: NPL Dipoles.Txt

Transmit Balun: 6683.Bal
Char
Segmerf Receive Antenna: NPL Dipoles.Txt
Receive Balun: 6863 .Bal
- Frequency Aange
Pair 1 [ 60 MHz] From 20.0 to 117.5 HHz
Pair 2 [180 HMHZz] From 117.5 to 287.5 hHz
StaFrequency  [Pair 3 [400 HHz] From 287.5 to 550.0 HHz
EndFrequency  [|P31F % [700 MHZ]  From 550.8 to 1000.8 HHZ

[V Enable Frequency 5

Frequency Step [

Frequency sweep from 28 HHz to 1808 HHz in steps of 28 H
Receive Antenna Height 1.80 m

Transmit Antenna Height same as Receive Antenna Height
& Harzantal fAntenna Separation 3.00 m

 vetical |Horizontal Polarisation

Antenna abouve Perfect Ground Plane

~ Polarisation

~ Ground Plane
@ Perfect Grof Site Insertion Losses (dB)
© Free Space]
F(IHz), 1.88, <- Height (m)
E: 20, 82.917, Pair 1
10, 45461

60, 25.888
. 35.791

<2y 23255 ol2Ael AARAH B e A A 3
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