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How to compute Tiwta and enter an Antenna into the Tables 10/2025

1 Intro

Up to 2010 things were relatively easy.

An Antenna was designed in EZNEC or 4nec2

the Far Field Table (FFtab) generated after running a simulation of a 3D radiation pattern
TANT-Software was started

the right Tsy and Tearth €ntered

this FFtab loaded and computed.

Voila, Values for Tiotal, Tioss and G/Ta were derived to be filled into the columns of the Excel
Table.

o uhswNRE

With the change to editable Tsy, Tearth in 2019 things started looking complex for entering an Antenna
into the Excel Tables.

In reality that is not so, as most of the values are being computed or extrapolated from 2 entries
only. Which are

1. Tpattern at the stated old reference for Tsy, Teartn
2. Average Gain value (AG).
3. Gain may be read from EZNEC or 4nec2, if no subject to Convergence Correction

The values for Tiess, G/Ta, G/Tsys, S/N will be computed in the MS Excel automatically, provided the
value for Gain for the 4-bay also is entered.

Case A shows the procedure using EZNEC.
Case B in Step-by-Step Example shows the procedure using 4nec2.

While this paper refers to both TANT and AGTC the AGTC is used as a reference in the VE7BQH
Tables. It is known, that TANT may produce marginally differing values.

Basics like creating a model of a 4-bay of Yagis, producing a Far Field Table file from it and how to run
that in AGTC/TANT, reading the F/B and VSWR Bandwidth conform to the Tables, see:

TANT Appendix
https://www.dxmaps.com/docs/TANT_Manual_Appendix_v1_1.pdf
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2 Does my Antenna Model need Convergence Correction?

The AG value divides antennas into those that can be calculated easily and those that require
Convergence Correction. The lossless model should ideally show an AG = 1.000. If it shows a value >
1.000 Convergence Correction must be applied.
There are at least three ways to find out, whether an antenna model needs to be corrected. For all of
these (1) wire losses must be set to zero, (2) a 3D radiation pattern plot with (3) a resolution of 1
degree is to be derived.

2.1 Check Average Gain Value in EZNEC

£r
¥ |
File Edit Options Outputs Setups View Utilities Help
> YEM 2-10n Test
Open File LAST.EZ
Save As » | Frequency 1441 kHz
Ant Notes Wavelenath 208045 mm
CaaTs > | Wires 10 wires, 240 segments
Src Dat > | Sources 1 Source
Load Dat » | Loads ) 0 Loads -
FF Tah > | Trang Lines 0 Transmission Lines
MF Tab » | Transformers 0 Transformers
= > | L Networks 0L MNetwarks
View Ant > | ¥ Param Metworks 0% Param Metworks
I > | Ground Type Free Space
> | Wire Loss Zein
NEC-2D » | Units Millimeters
FF Flot kS Plot Type 3o
» | Step Size 1 Den.
> | Ref Lewel 0dBi
> | Alt 5WR 20 A0 ohims
» | Desc Options
> | Gnd Wave Dist OFF
Awerage Gain =1.000 = 0,00 48

File
Highlight
= 0ff
T Azimuth Shice
i Elev Slice

1] 360
K —
Slice Azimuth

J 140

J -180

Curgor Elew

[~ Show 2D Plot

Edit View Options

B3 30 Plot: YBM 2-10n Test — O ot

Reset

EZNEC Prof2+

1441 MHz

Fig. 2.1.1: EZNEC Pro/2+ v7.0 (identical in EZNEC v5, v6 etc.)

Wire Loss

i Tin
i Zinc
" User Defined

Fiel Permeability

" Alurninum [B0E1-TE)

Fieziztivity [ohm-m)

Cancel

—
——

In EZNECs Main Window call Wire Losses > opt for
‘Zero’, choose Plot Type > 3D, set Step Size > 1 Degree.

With Wire Losses = Zero and a 3D-plot EZNEC shows
the Average Gain value in the foot line of the Main
Window.
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2.2 Check Average Gain Value in 4nec2

i

File Edit Settings Calculate Window Show Run

S|@| ¥ ®s0| 5] B[S 5| WE| @

Help

Filename ybn2_10n_test_seq.  Frequency 1441  Mhz
W avelength 208 mtr

Woltage 01 +j096Y Current 1.43-j04

Impedance 432 + 067 Seres comp. 1637
Parallel farm 49.2 /7| 3584 Parallel comp. 0,308 Show View Validate Currents Far-field MNear-field

@ Geometry (F3) - O be

S R.A0 102 Input pover 100 Wire  Plot
Efficiency 100 % Structure loss 0 ybn2_10n_test_seg.out Tot-gain 144.1 MHz
AGT results 1.000 [0 dB) Metwark loss 0
RDF [dB] Fiadiat-pover 100
Erwvironment [ Loads [ Palar
FREE SPACE £
Br oo e,
Comment

WBM 2-10n Test, converted with dnec2 on 27-5ep-25 1411

Axig - 5 mir

Caleulation time 12400 =

Seg's/patches 241 stalt  gtop count st
Pattern lines 130321 Theta | 180 [180 [361 | 1
Freq/Eval steps 1 Phi | 0 380 [381 | 1

Fig. 2.1.2: 4nec2 v5.9.3 with Average Gain Test

Generate (F7) [Mec2dx51ks] >

" Usze original File

Freq:[1441 -

[ from file

" Mear Field pattern

" ItsHF 360 degree Gain table
" ItsHF Gain @& 30 frequencies

&+ Ful £ Wer ™ Haor.
Resol 11 deg
[ Surfface-wave v Aun Average

Gain Test
[ E-fld diztance

Expert zettings
Generate Batch E xit

Opt for ‘Far Field Pattern’, ‘Full’ and enter resolution
=1 degree.

Upon checking ,Run Average Gain Test’, a popup
window ‘Wire/ground losses are set to zero for AGT-
test’ opens, see below.

After running the analysis with these settings, the
Average Gain value is displayed in the Main Window.

dnecd ot

Wire/ground losses are set to zero for AGT -test

OK | Abbrechen
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2.3 Check Average Gain Value using a Far Field Table

For producing a Far Field Table that is suitable to check on the Average Gain of an antenna model, as
stated before (1) wire losses must be set to zero, (2) a 3D radiation pattern plot with (3) a resolution
of 1 degree is to be derived.

¢+ C:\PROGRA-1\4nec 2\plot\Tant.exe i
AvVErage gain 1.0 <@.8A8 dBi>. maximum gain = 384.789 (24_84 dBi>
B A

emperature
e levation pattern - t G/T
B deg. 185.8 K : - 2.14 dB
5 deg. 6.3 K . . 5.88 dB
18 deg. 7.9 K . 37.5 8.75 dB
15 deg. 35.7 K . Y, 8.99 dB

Fig. 2.3.1: Analysis of a lossless models FFtab in TANT-Software, AG = 1.000 > No Convergence Correction needed.

B | AGTC_anyGTa_2lite v2.00 FFTab: fftab_ybn2_10n_[l.bct — O it

Average Gain (AG, caution: rounded displayt) = 0.9997 (/) = -0.00 dBi
Max Gain = +14.53 dBi at azimuth = 0 degree(s) and elevation = 0 degree(s)
T_los=s_IN = + 0.099 K

fAlpha (deq.) T_pattern (K] T_lo=s=s_0UT (K] T_total (K) G-Ta (dB)
0 600 . 000 0.099 599.894 -13.251
5 500.165
10 409.253
15 3341.645

0.099 500.093 -1Z.461
0.099 409 .212 -11.589
0.099 334.630 -10.716
Fig. 2.3.2 Analysis of a lossless models FFtab in AGTC-Software, AG = 0.9997 ~ 1.000 > No Convergence Correction needed.

oo+

+
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3 Computing of Tiotal and AG

3.1 Case A: No Convergence Correction needed

If AG is £1.000, only a single run in TANT or AGTC is needed.

1. Set program computing Tt and Gain to old reference for Tsy, Tearth
2. Compute the antenna model containing losses in the program computing Tiotal and Gain
3. Write up the values for Gain G in dBi, Tpattern at old reference for Tsy, Tearth and AG.

- ______________________________________
o =3
File Edit Options Outputs Setups View Utilities Help| File Edit View Options Reset
;) YBM2-9m Highlight EZNEC Prof2+
Open File 4w YBMZ_9m_BwuEZ f+ Qe
Save As > | Frequency 1441 MHz ™ Azimuth Slice
Ant Nates WwWavelength 2080,45 mm (™ Elew Slice
e > | Wires 36 Wires, BE8 zegments i 60 z
> | Sources 4 Sources
Li[;dDDa;t > | Loads 0 Loads J i J
FF Tab 3 | Trans Lines 0 Transmission Lines Slice Azimuth -~
NF Tab 3 | Transformers 0 Transformers
iR > | L Metworks 0L Metwoarks J 180
View Ant > |Y Param Networks 0% Param Networks
_ > | Ground Type Free Space o
> | 'Wire Loss Aluminum [E051-TE) | 180
NEC-2D > | Units tillimeters Cursar Eles
> | Plot Type 3D
A [ Show 2D Plot
> | Step Size 1 Deq.
> | Ref Level 0 dBi
> | Alt SWR Z0 28 ohmz
» | Desc Options 1441 MHz
> | Gnd Wave Dist OFF
Average Gain = 0985 = -0.07 dB _

Fig. 3.1.1: EZNEC with all settings for computing a model containing losses to produce a Far Field Table
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| |
;-’ | 3D Far Field Table
o v s Select whether to organize the data in azimuth or
File Edit O Fﬂ elevvation "gices’, and what range of anagles in each Ok L
'slice’ to include in the table. : .
Open § b
EEh B Cancel
AntMotes | | [ =
Currents || Organize Data Az Elevation Angle Range
Sre Dat ] | € Elevation Slices Iv Full Range
Load Dat 1=
FF Tab | Azimuth Slices A0 a0
MF Tah |
[l Y s [T —
Tite
Viewdnt | |4 |ONCAPADACAP 4l I
| File
5 TWire Loss Alurninurm [BOET-TE]
MEC-2D > | Units Millimeters
FF Plat » | Plot Type 3D
> | Step Size 1 Deaq.
> | Ref Level 0 dBi
> | Alt SWH 20 28 ohms
> | Desc Options
> | Gnd Wave Dist OFF
Avyerage Gain = 0,985 = -0,07 dB
Fig. 3.1.2: How to produce a Far Field Table in EZNEC
B9 Far Field Data - O >
File Edit 5earch Format Help
| EZNEC Pro/f2+ ver. 7.0 A
YBHZ-9m 30.89. 20825 @7 :45 067

Frequency = 144,1 HHz
Reference = 8 dBi

Azimuth Pattern  Elevation angle = -98 deg.

Deg U dB H dB Tot dB U Pha H Pha

;] -99,99  -23,42  -23,42 0,00 58,52

1 -58,58  -23,82  -23,42  -121,48 58,52

2 -52,56  -23,42  -23,42  -121,48 58,52

3 -49.,84  -23,83  -23,42  -121,48 58,52

n -46,55  -23,44  -23,42  -121,48 58,52

o —hh A1 -9 ho -9 L7 —121 hR LR LD W
< >

Fig. 3.1.3: Far Field Table

Save as likewise ‘fftab_ybn2 _9m_ly.txt’ into the folder where your TANT or AGTC is located.
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Now call TANT.exe in a DOSBOX or AGTC.

Enter Old Reference Temperatures for Tsy, Tearth and the name of the Far Field Table (note, that in
TANT only 5+8 DOS conform file names are allowed, like antxy.txt)

B AGTC anyGTa_2lite v2.00: G/Ta computed with noise sphere rotation — O *

AGTC_anyGTa_2Zlite_UZ-00
G+Ta computation from Far Field Table by FS5FOD with DG?YBN and VE7B(QH

Enter Sky Temperature (K)7? 200
Enter Earth Temperature (K)? 1000

Enter FFTab's file name _ _ _ .txt? fftab_ybnZ_9m_ly.txt

Fig. 3.1.4: AGTC in version anyGTA_2lite v2.00 with entered temperatures and filename

B AGTC_anyGTa_2lite v2.00 FFTab: fftab_ybn2_Sm_ly.bet — O bt

fAiverage Gain (AG, caution: rounded display?) = 0.9850 (-) = -0.07 dBi
Max Gain = +19.83 dBi at azimuth = 0O degree(s) and elevation = 0 degree(s)
T loss_IN = + 4.425 K
fAlpha (deg.) T_pattern (K) T loss_OUT (K) T_total (K) G+Ta (dB)
0 600 . 000 .359 595.341 .918
425.124 .359 423.093 434
303.323 .359 303.122 .986
249.689 .359 250.294 .155
£39.393 .359 £40.153 L9375
238.217 .359 238.996 .954
£30.474 .359 £31.369 .813
£19.995 .359 2Z21.047 .615
£13.852 .359 £14.99% .494
212.148 .359 £13.319 .460
£11.168 .359 £12.353 A1
209.467 .359 210.677 .406
208 .081 .359 209.312 .378
207 .560 .359 208.799 .367
207 .386 .359 208 .628 .364
207.193 .359 208 .438 .360
207 . 042 .359 208 .289 .357
206 .988 .359 208 .236 .356
206 .982 .359 208.229 .355

T R T R
C R T EE L L L EE L YT
T R T R S
(R ST U NN I ST R SURY SUN Y RN 2% I L I S AP

Fig. 3.1.5: AGTC computed Far Field Table. Values to be used for entering into the Excel Table are Tpattern (30 degr.) =
230.474 K, AG = 0.9850.
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3.2 Case B: Convergence Correction is needed

If AG is > 1.000, TANT or AGTC have to be run twice. Once with the antenna model containing losses,
once with the lossless antenna model. It may be helpful to save the antenna design into two files,
one lossless, one containing losses.

Suggestion
4x_Yagi_abc_dléwu_minus_10perc_ly.ez ... the file for the design containing loss (lossy)
4x_Yagi_abc_dléwu_minus_10perc_Il.ez ... the file for the design lossless

Set TANT / AGTC to old reference for Tsky, Tearth

Compute the antenna model containing losses in the program computing Tiota and Gain
Write down the values for Gain, Tpattern and Average Gain

Repeat same with the antenna model containing losses

pwnNPR

Proceed with the Convergence Correction of the antenna data

5. Enter all the values into the Excels ‘Convergence Correction’ sheet
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3.3 Case B: Step-by-Step Example

Analysis of an antenna bay for 432.1 MHz:
4x_GTV70_34w_8mm_6wu_lossy.EZ
4x_GTV70_34w_8mm_6wu_lossless.EZ

MName Anderungsdatum Typ GroBe

# 2x_gtv70_34m_8mm_6wu_lossless.nec MEC-Datei 9 KB
# dx_ghv70_34m_Bmm_6wu_lossy.nec MEC-Datei 12 KB
8= AGTC_anyGTa_2lite_V2-00.exe Anwendung 1.811 KB

|| gtv7034wlltxt 4— Far Field Tables Textdokurnent

| ghvT034wly bt

Textdokument

Fig. 3.3.1: Windows Explorer, example filenames, 2 Far Field Tables as gtv7034wly.txt (containing losses), gtv7034wll.txt
(lossless). Note AGTC program’s exe in same folder for convenient entering of filenames.

¥ Main [v59.3] (F2) Note that in 4nec2’s Menu > Settings >

File Edit | Settings | Calculate Window Phi/Azim unit must be > Azim

3| §  MotepadEdit  Ctrl+F1 . (CCW _x)/Elev. > for producing a valid Far
- NEC edi Ctrl+F2 .
Filename sditor Ll : Field Table for AGTC or TANT.

Geometry edit  Ctrl+f3

Waoltage MEC editor (new) Ctrl+F4
Impedance Auto segmentation
Parallel form
5.w.F.50
Efficiency Input Power

Radiat-eff. i
RDF [dB] Char-impedance

Stepped radius corr.

Ermvitorment pre-defined Frequencies

'FREE SPAC pre-defined Symbols
Show Circular-Polar.

Phi/Azim unit Theta/Phi
Length unit Azim(compas)/Elev
Commant Radius unit ' Azim (COW_x)/Elev

4w GTY 701 BOg-28 T
MEC-Engine

Memery usage
Optimizer/Eval

[tsHF settings

Seq's/patche Other settings count  step
Pattern lines Folders 361 1

Freq/Eval ste,

Calculation time 5IU,?84.1 T
Fig. 3.3.2: 4nec2, Settings for producing a Far Field Table with valid format.

- 361 1

Open the model file containing losses and do a 3D = full pattern lot with resolution 1 deg., at 432.1
MHz respectively frequency given in the Tables for the band applied:
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¥
File Edit Settings Calculate Window Show Run  Help
Q1 @06 @ 2% BE | ®Y
Filename d4u_atv70_34m_Bmm  Frequency 4321 Mhz
wiavelength 0,694 mir
Woltage /503 Generate (F7)  [MNec2dX53k0] X
Impedance 50.3-j0.
Parallel form F03//-i4| © Use original file
SWRSD [ 101 || & 4
Effici I—- o Freq:|4321 -
EIEIED 3245 " Frequency sweep

Rkt 5861 " Mear Field pattern [ from file
ROF [dB] 26.2
Ervironment : ItsHF 3BI_] degree Gain lah_le
FREE SPACE ItsHF Gain @ 30 frequencies

+ Full " Wer " Hor.

Rezol. |1 deq.

[~ Surface-wave Pun Average

) Gain Test

Comment [~ E-fid distance
GTWFO-34m Brm 2nd. cor Expert sattings

Generate Batch Exit |

Seq's/patches 2608 start  stop  count  step
Patter lines 130321 Theta| 180 [ 180 | 261 1
Freq/Eval steps 1 Fhi 0 360 | 361 1

Calculation time: 106616 =

Fig. 3.3.3: 4nec2, Settings for producing a Full Pattern for a valid Far Field Table.

Produce a Far Field Table by using Menu > FFtab > Azimuth/Phi slices:

Pattern (F4) - X
Show Farfield Mearfield Compare Transfer FFtab  Plot

Tot-gain [dBi] 9 Elevat/Theta slices WYertical plane
Morm-all: 26.1 dBi 105 il . oo

4321 MHz Azirnuth/Phi slices

165

180

-165

Hor plane 52 < dBi< 261
“er plane -105 - il -84 < dBi < 26.1
Elev.=D, Azi.=0 Max gain Ele:0

Repeat this for the model file for the
lossless antenna, so that two Far Field
Tables are produced.

Fig. 3.3.4: 4nec2’s pattern window, full radiation pattern > Menu > FFtab > Azimuth/Phi slices
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Start AGTC and enter the old reference temperatures 20 K for Tsky, 350 K for Tearth and the FFTab of
the model containing losses, ‘gtv7034wly.txt’ to be analysed.

B AGTC_anyGTa_2lite v2.00: G/Ta computed with noise sphere rotation - O bt

AGTC_anyGTa_Z2lite_VZ-00
G-Ta computation from Far Field Table by F5FOD with DG?YBN and VEYVBQH

Enter 3ky Temperature (K)7?|Z0
Enter Earth Temperature (K)7?|350

Enter FFTab's file name _ _ _ .txt? gtu?034uly.txt_

Fig. 3.3.5: AGTC in version anyGTA_2lite v2.00 with entered temperatures and filename for the Far Field Table with losses

B AGTC_anyGTa_2lite v2.00 FFTab: gtw703dwly.txt - O bt

fAiverage Gain (AG, caution: rounded displayt) = 0.9862 () = -0.06 dBi
Max Gain = +26.10 dBi at azimuth = 0O degree(s) and elevation = 0 degree(s)
T loss_IN = + 4.072 K

(K _ (K) G-Ta (dB)
.016 .4154 + 3.394
.016 .664 + 8.271
.016 .023 +10.300
.016 177 +11.024
.016 149 +11.762
.016 427 +11.8739
.016 222 +11.913
.016 .193 +11.918
.016 .044 +11.943
.016 .B70 +11.972
.016 .781 +11.987
.016 .751 +11.992
.016 .746 +11.9933
.016 .743 +11.993
.016 726 +11.936
.016 .705 +12.000
.016 .686 +12.003
.016 .674 +12.005

=
—
=]
5]
5]
=]
=
fc}

Alpha (deg.) T_pattern (K)
0 .60
.443

.484

.557

.458

.726

.518

.489

.337

.161

.070

.040

.036

.032

.015

.993

.94

.96Z

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

L I I R

P

Fig. 3.3.6: AGTC processed Far Field Table for the model containing losses

With losses: Gain = 26.10 dBi, AG = 0.9862, Tioss = 4.016 K, read at 30 degr.: Tpattern = 22.518 K,
Tiotal = 26.222 K, G/T, = 11.913 dB/K
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Start AGTC anew and enter the FFTab of the lossless model, ‘gtv7034wll’

B AGTC_anyGTa_2lite v2.00: G/Ta computed with noise sphere rotation - d x

AGTC_anyGTa_Zlite_VUZ-00
G-Ta computation from Far Field Table by FS5FOD with DG7YBN and VEVBQH

Enter Sky Temperature (K)7?|Z20
Enter Earth Temperature (K)7| 350

Enter FFTab's file name _ _ _ .txt? gtu?034wll.txt

Fig. 3.3.7: AGTC in version anyGTA_2lite v2.00 with entered temperatures and filename for the Far Field Table with losses

B AGTC_anyGTa_2lite v2.00 FFTab: ghv703dwll. et - O X

Average Gain (AG, caution: rounded display?) = 1.0015 (/) = +0.01 dBi
Max Gain = +26.16 dBi at azimuth = 0O degree(s) and elevation = © degree(s)
T_loss_IN = - 0.430 K
filpha (deg.) T_pattern (K) T loss_OUT (K) i (K) G+Ta (dB)
0 .00 - 431 .644 + 3.492
.459 431 114 + 8.593
.499 431 .119 +10.830
.959 431 170 +11.662
444 431 048 +12.534
P12 431 .315 +12.674
.503 431 .106 +12.715
474 431 .076 +12.721
.323 431 .925 +12.751
.148 431 . 750 +12.785
.058 431 .b60 +12.803
.28 431 .630 +12.809
.0Z24 431 .bZb +12.810
021 431 .bZ23 +12.811
.004 431 .bob +12.814
.983 431 .585 +12.818
.965 431 .067 +12.822
.953 431 .555 +12.825
L9952 431 .954 +12.825

u]
o
0
o
o
o
0
o
0
u]
o
0
o
o
o
0
o
0
u]

o T T R T T T S

Computed AG >= 1.001, G-Ta corrections may be needed
Fig. 3.3.8: AGTC processed Far Field Table for the lossless model. Note the negative loss value (!)

Lossless: Gain = 26.16 dBi, AG = 1.0015, Tioss = - 0.431 K, read at 30 degr.: Tpattern = 22.503 K,
Tiotal = 22.106 K, G/T, = 12.715 dB/K
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4 Convergence Correction

Any issue of the VE7BQH Antenna Table Excel since 2012 contains a sheet ‘Convergence Correction’.

Just enter the data produced as in 3.3:

Lossless:
Gain =26.16 dBi
AG =1.0015

Tpattern = 22.503 K (read at 30 degr.)

With losses:
Gain =26.10 dBi
AG =0.9862

Tpattern = 22.518 K (read at 30 degr.)

26,160
1,0015
22,503

ol®
§g

EH‘R -
g5

=

Convergence Correction

Fig. 4.1: Convergence Correction sheet of the VE7BQH Antenna Tables Excel

For entering this antenna to the Tables Excel we need only these corrected values:

Gain  =26.087 dBi
Tpattern =22.503K
AG =0.9847
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5 Enter this antenna into the VE7BQH Excel Table
1. Insert a new row in the Excel Table at fitting length of the antenna
1 Ant. 4 Antennas
TYPE OF Length GAIN E H Ga Tipss Tiptal G/Ta G,’Tsys S/N
ANTENNA (m) (dBi) (m) (m) | (dBi) | (K) (K) (dB/K) | (dB/K) | (dB)
RA3AQ AQ70-30f 7,90 20,33 2,08 2,04 26,08 | 5,64 45,72 9,48 6,06 -12,33
InnoV 30 LFA 8,08 20,45 2,27 2,22 26,42 | 6,83 56,64 8,89 5,96 -12,44
+GTY 70-34w 8,46 ###2 [ #DIV/0! [2DIV/0![ #DIV/0! [#DIV/0!
*YU7EF EF7032-5 8,67 19,97 1,94 1,90 25,58 | 6,80 51,56 8,46 5,32 -13,07
InnoV 33 LFA 9,04 20,85 2,32 2,29 26,81 | 5,43 52,40 9,62 6,51 -11,88
DJ9BYV OPT70-13wl 9,22 20,85 2,35 2,29 26,80 | 5,24 78,12 7,87 5,57 -12,82
Fig. 5.1: New line in the Excel at fitting length of antenna
2. Fill'in the values for Tpattern at old reference for Tsy, Tearth and AG into the columns on the far
right.
Internal use only, no need to publish
Tpattern computed using
Tsky = 20 K, Tearth = 350 K
Tpattern = Awvg Gain < corrected if need is
22 6010 2.7586 0.9809
24 4933 4.7656 0.9770
22 5030 26547 0,9847
23,5309 3,7448 0,9771
23,8993 4,1355 0,9816
28,8015 9,3348 0,9822
Fig. 5.2: Entry of key data Tpattern at Old reference Temperatures and Average Gain, (“S” is computed by the Excel).
3. Fillin the value for Gain for the 4-bay into column Ga in dBi in the Excel

1 Ant. 4 Antennas
TYPE OF Lengﬂl GAIN E H Ga Tlass Trotal G/Ta, msys S/N
ANTENNA (m) (dBi) (m) (m) | (dBi) | (K) (K) (dB/K) | (dB/K) | (dB)
RA3AQ AQ70-30f 7,90 20,33 2,08 2,04 | 26,08 | 5,64 45,72 9,48 6,06 -12,33
InnoV 30 LFA 8,08 20,45 2,27 2,22 26,42 | 6,83 56,64 8,89 5,96 -12,44
+GTV 70-34w 8,46 26,09 | 4,51 44,27 9,63 6,13 -12,26
*YU7EF EF7032-5 8,67 19,97 1,94 | 1,00 | 25,58 | 6,80 | 51,56 | 8,46 | 5,32 |-13,07
InnoV 33 LFA 9,04 20,85 2,32 2,29 26,81 | 5,43 52,40 9,62 6,51 -11,88
DJ9BY OPT70-13wl 9,22 20,85 2,35 2,29 26,80 | 5,24 78,12 7,87 5,57 -12,82

Fig. 5.3: Enter Gain in column Ga for 4 Antennas

With 1., 2. and 3. being done properly, Tiotal, G/Ta, G/Tsys, S/N will be computed by the Excel.

New: Tsky=27K

Reference Temperatures.
Od: Tsky=20K Tearth=350

Rural =
Residential =
City =

780 K

1800 K
8200 K

Estimated Values for man made noise (Tearth) on 432.1 MHz:

acc. Man-Made Noise in Our Living Environments
U.R 5.1 Radio Science Bulletins No. 334, 08.2010

Enter RX System NF » (4B}

0,15
1 Ant Internal use only, no need to publish
1 Ant 4 Antennas < H Plane > KF2VN Tpattern computed using

TYPE OF Length | GAIN E H Ga | Taws | Tews | G/Ta [ GMTo | S/N | BR[| 1stSL [2nd SL e VEWR Feed Convergence Tsky = 20 K, Tearth = 350 K

ANTENNA (m (dBi) (m) | (m) Bi) () | (dB/K) | (dB/K) B) | (dB) | (dB) | (dB) | (ohms) | (dB) System | Correction req. Tpattern Avg Gain
RA3AQ AQ70-30f 0 | 20,33 | 2,08 | 2,04 08 | 5,64 | 45,72 33| 50,57 | 168 | 22,1 | 51,6 | -0,01 | 1,10 | FoedDipole Yes 226010 0,9809
Innov 30 LFA 8 | 20,45 | 2,27 | 2,22 42 5 | 56,64 44| 36,60 | 13,9 | 20,3 | 49,6 | 0,79 | 2,38 | LFALOOP Yes 264933 09770
+GTV 70-34w 5 09 1 44,27 26 Yes 25030 0,8847
=YU7EF EF7032-5 7 | 15,67 | 1,04 | 1,60 58 0 | 51,56 07| 27,70 | 231 | 24,2 | 51,3 | -1,56 | 3,44 Dipole Ne 23,5309 08771
TnnoV 33 LFA 4 | 20,85 | 2,32 | 2,28 &1 3 52,40 65| 36,55 | 13,5 | 18,2 | 50, | -0,03 | 1,17 | LFALOOR Yes 23,8882 08816

Fig. 5.4: Full view
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How to compute Tiwtal and enter an Antenna into the Tables 10/2025

6 Self-Test
1 Ant. 4 Antennas
TYPE OF Length GAIN E H Ga Tipss Tiptal G/Ta G/ Tsys S/N
ANTENMA {m) (dBi) {m) (m) (dBi) (K) (K) (dB/K) | (dB/K) | (dB)
RA3AQ AQ70-30f 7,90 20,33 2,08 2,04 | 26,08 | 5,64 45,72 9,48 6,06 -12,33
InnoV 30 LFA 8,08 20,45 2,27 2,22 26,42 | 6,83 56,64 8,89 5,96 -12,44
+GTV 70-34w 8,46 26,09 | 4,51 44,27 9,63 6,13 -12,26
*YU7EF EF7032-5 8,67 19,97 1,94 | 1,00 | 25,58 | 6,80 | 51,56 | 8,46 | 5,32 |-13,07
InnoV 33 LFA 9,04 20,85 2,32 2,29 26,81 | 5,43 52,40 9,62 6,51 -11,88
DJ9BY OPT70-13wl 9,22 20,85 2,35 2,29 26,80 | 5,24 78,12 7,87 5,57 -12,82

Fig. 6.1: Values at default Ty, Teartn for publishing the Tables, RX-NF = 0.75 dB (not in screenshot)

Setting Tsky, Teartn to Old Reference values 20 K, 350 K and RX-NF = 0 dB the Tables cells shall
show same values as computed with TANT or AGTC:

In this example the Convergence Corrected values are:
Teotal = 26.590 K, G/Ta = 11.84 dB/K, G/Tss with RX-NF = 0 dB is equal to G/Ta = 11.84 dB/K

1 Ant. 4 Antennas
TYPE OF Length | GAIN E H Gy = Teoendt GfTy | GfMTay SIN
ANTENMA (m}) (dBi) {m) {m) (dBi) (K) (K) (dB/K) | (dB/K) | (dB)
RA3AQ AQTO-30f 7,50 20,33 2,08 2,04 | 26,08 | 5,64 | 27,70 11,66 | 11,66 | -6,74
InnoV 30 LFA 8,08 20,45 2,27 2,22 | 26,42 | 6,83 30,60 11,56 | 11,56 | -6,83
+GTV 70-34w 8,46 26,09 | 4,51 | 26,596 | 11,84 | 11,84 | -6,55
*YUYEF EF7032-5 8,67 19,97 1,94 1,90 | 25,58 | 6,80 29,63 10,86 | 10,86 | -7,53
InnoV 33 LFA 9,04 20,85 2,32 2,29 | 26,81 | 5,43 28,79 12,22 | 12,22 | -,17

Fig. 6.2: Values at Old Reference Ty, Tearth, RX-NF = 0 dB

The Excel Table shall show same or very near values.

For the accuracy of the 3" decimal place of values small deviations may occur:

In this example Tt per Convergence Correction is 26.590 K, in the Excel Table it is computed
to 26.596 K. Antennas with a less pin shaped beam will be much closer, the 4 x 34 Element
model is a maximum challenge example.

We must not forget, that we have a set of complex formulas behind this, which enables
scaling of Tt and all others according Tsky, Tearth by the user input and all sorts of small
errors from rounding values.
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