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ABSTRACT

The objective of this thesis is to investigate factors effect on attenuation at Ka-Band by
applying radiometer method to receive noise signal at the outside service area from May 2001 —
April 2002 (12 months) by analyzed data in 3 situations ; 1) before raining situation, 2) raining
situation and 3) after raining situation.

The results of experiment reveal that attenuation are slowly increased according to rain
cloud forming. Immediately increasing of attenuation will occur in raining situation and still at
certain level after raining situation.

Maximum rain rate about 200 mm./hr in worse month period; October and November;
cause attenuation about 25 dB while in January which is out of rainy season, the attenuation is in
low level, as the result from quantity of dew in night time and humidity. The advantage of this

study is attenuation factors data can prepare for supporting the use of Ka- Band signal in the

future.
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Number of drops per unit volueme in 0.23 mm intorvals ()

10

-3
0 03101520253013
Drop radivs: a (mm)

3N 3.15 mInsznsvesnvaduluoimaionsImsanvesduIn 0.25 89 150 Tadmnsde

#2189 91AU Laws and Parsons(1943) —<---— 7 IatMarshall and Palmer(1948)

Nurmber of raindrops in space (0™ mm™)

o (mam)

3N 316 detunsnsznvesnaneady ASaTIMIAnvesHuAAIRE R=46.4mm/hr

(A),32.3mm/hr(A),5.6-7. 1mmv/hr(O),3.6mm/hr(0),0.3-1. 1mmvhe((]) (Ugai et al
.1977)
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Tab Joss(1968)
Uszinnvesru M(m’'mm") A(mm™)
Auanyson 9 (drizzle) 6x10" 11.4R7*%
Huannsenoiluiuini1a(Widespread) 1.4X10° 8. 2R ™
HUWIgAZUBI(Thunderstorm) 2.8%10* 6R*




Frdurguina dnrimsanvaarh (mivhr)
voanoary 0.254 127 2.54 12.7 254 50.8 101.6 1524
¢ fmm) YSnasvemearhserTnasRanun

0.00-0.25 1 0.5 0.3 0.1 0 0 0 0
0.25-0.50 6.6 i L 0.7 04 0.2 0.1 0.1
0.50-0.75 204 | 79 53 18 13 1 09 038
0.75-1.00 27 16 107 | 39 25 2 1.7 1
1.00-1.25 o e B 6 (O 76 5.1 34 29 25
1.25-1.50 137 18.9 18.3 11 75 54 39 34
1.50-1.75 55 124 | 145 | 135 | 109 7.1 49 42
1.75-2.00 2 8.1 116 14.1 11.8 92 6.2 51
2.00-2.25 1 54 74 113 12.1 10.7 717 6.6
2.25-2.50 05 32 41 96 12 | 106 | 84 6.9
2.50-2.75 0.2 1.7 32 ] 8.7 1034\ 87 )
2.75-3.00 0 09 . 59 6.9 8.4 94 8.2
3.00-3.25 0 0.6 1.3 42 59 72 9 95
3.25-3.50 0 04 0.7 26 5 6.2 8.3 8.8
3.50-3.75 0 0.2 04 07 32 4.7 6.7 13
3.75-4.00 0 0.2 0.4 13 2.1 I 38 49 6.7
4.00-4.25 0 0 02 1 14 29 4.1 57
425-4.50 0 0 02 038 12 19 34 44
450-4.75 0 0 0 0.4 0.9 14 24 33
4.75-5.00 0 0 0 04 0.7 1 1.7 2
5.00-5.25 0 0 0 0.2 04 08 13 16
5.25-5.50 0 0 0 02 03 0.6 1 1.3
5.50-5.75 0 0 0 0 02 05 0.7 0.9
5.75-6.00 0 0 0 0 0.2 03 0.5 0.7
6.00-6.25 0 0 0 0 0.1 0.2 0.5 0.5
6.25-6.50 0 0 0 0 0 02 05 0.5
6.50-6.75 0 0 0 0 0 0 02 05
6.75-7.00 0 0 0 0 0 0 0 03
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4.1.1 umeaaIMaAnarLNB

" s 1

¥y ¥ ' . v
NUAWO NS LNB v9aminaneiniilziidosgameiudyanunaisiuudd
a a o " oA [ A A =) [ 3/
'mﬁnmuaxﬂummmmnumamzmminaﬂ?uumuunu'lﬂ
) ] 4
4.1.1.1 gavesauiion Inoay 2 (Ku-Bandiflunumesmewuesrisnwisi Tuars

VAFUAILEHINA1 0.5 WAsTIBATINTYY 34.5 dB Fauaaalugilii 4.2

31 4.2 gavesmadionInonu 2

o

M99 4.1 WS nesvesyasuduaaiey Inuau 2 (Ku-Band)

CRETIY Tnonu 2
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4.1.3 15090 UNNT I
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Vout(Blackbody ) — Vout(Clearsky)

Vout(Blackbody ) — Vout(Rain)
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¥ ° 3 ar clw o ar .3’ o ar 1 =
i LNB i ldyanasuniuisyldenseduvesdyanageiuudniimsdunaii

ganga A la efezindlumdmsumsmawsnae )
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: I Vout

Vi
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U 4.8 wnnuAalumsmdism
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Thad uazszaudamnuluanziosthaoalalse Vout(Clear sky) # 0.965 Thad szannsa
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" ¥ v
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a ' v oW i 5 o o o a n;
Wudetessdudygusuniuiiiniiunaes 24 $2Tuezamnsasiumsiuiy

s Ll ar A { -
voadyausuniu ldedndFanudaiiuanzinanisaanou

N 412 anuupnd1eYesszAUAYgIUIENIN Vout (Rain)f Vout (Clear sky)

o e o,
srAudyanusunau(liad)

M Yout(Rain)-Vout(Clear sky)

2 )

/,ﬂ

Ve

\
X

i

e

0.07
0.06
0.05
0.04
0.03
0.02
0.01 /
e
I § § 5

16:06 -
16:3% -

19:11

17:08 -
1739 -
18:10
18:40 -

19:42

M0 4.3 et umsinnsiivemmmsaanouvesdaaaaiuaunsuTsinsy Excel

Time noise ka |reff noisgn cal top down |L A Time |ATTE}
10:56:35| 0.936322| 0.917768| 0.958011| 0.040243 0.021689] 1.855457| 0.268451 10:56:35] 2.6845
10:57:37| 0.935996( 0.917768| 0.958011| 0.040243| 0.022015| 1.827964| 0.261968 10:57:37 2.61964"
10:58:38( 0.938453] 0.917768| 0.958011| 0.040243] 0.019558] 2.057666| 0.313375 10:58:38 3.1337
10:59:40( 0.937857) 0.917768| 0.958011| 0.040243] 0.020154] 1.996805| 0.300336 10:59:40f 3.0033!
11:00:42| 0.941215] 0.917768| 0.958011| 0.040243| 0.016796] 2.39593| 0.379474 11:00:42| 3,7947
11:01:44| 0.938999) 0.917768| 0.958011] 0.040243| 0.019012 2.116703| 032566 11:01:44| 3.2566(
11:02:46| 0.941496] 0.917768| 0.958011 0.040243‘ 0.016515| 2.436725| 0.386807 11:02:46] 3.8680¢
11:03:48| 0.942531| 0.917768( 0.958011| 0.040243| 0.01548] 2.599593| 0.414905 11:03:48| 4.1490%
11:04:50f 0.94505| 0.917768| 0.958011 0.0@243 0.012961{ 3.104906| 0.492048 11:04:50] 4.9204¢
11:05:51] 0.947822| 0.917768| 0.958011| 0.040243| 0.010189| 3.949768| 0.596572 11:05:51 5.965'“‘
11:06:53| 0.950038) 0.917768| 0.958011| 0.040243] 0.007973] 5.047473| 0.703074 11:06:53 7.030?
11:07:55) 0.947806| 0.917768| 0.958011| 0.040243| 0.010206| 3.943266| 0.595856 11:07:55 5.95852
11:08:57) 0.950049| 0.917768| 0.958011| 0.040243| 0.007962| 5.054574| 0.703685 11:08:57 7.036841
11:09:59] 0.949841| 0.917768( 0.958011| 0.040243| 0.00817| 4.925885| 0.692484 11:09:59 6.92484I
11:11:01} 0.950246| 0.917768| 0.958011| 0.040243| 0.007765| 5.182748| 0.71456 11:11:01} 7.14560
11:12:03] 0.953367| 0.917768| 0.958011| 0.040243| 0.004644| 8.66615 0.937826 11:12:03 9.37826

Time 1i‘lunmﬁmmsﬁuﬁﬂﬁ'fgm"mmmunﬂ 9 10 Twfiudwdmaundonn q

1419
Noise ka Foyaiinimsiuiin
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Reff noise A1V RY Y IUTUNIUDDY Vout(Clear sky) sz ndnumgeainiou
N Cal Avesdgygrnsuniuiegluan1izdudivout(Blackbodyiuilsz i udou
NAINIOU

Vout(Blackbody) — Vout(Clearsky)

L=
Vout(Blackbody) — Vout(Rain)

Top l'ﬂuﬂ"l'llﬂ{l Vout(Black body) — Vout (Clear sky)
Down tilumves Vout(Black body) — Vout (Rain)
L =Top/Down
INAUNIT A=10LogL
A = 1fluf1ves LogL

Attenuation = 10X LogL
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4 c; 1 { LY A Ted
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A ] ar ' - o o

demammsaanouvesdoyg s ludn Ka-Band Tudounuaiusasss lduda
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(Clear sky) lauis1nz1¥m1nnuAnA19381319 Vout(Black body) fiU Vout (Rain) luidou

nuaniusaliA iy 0.04272 Taadifumn1dmia Vout (Black body) Tuidendu dmiuly
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@oungainmou 2544 Feazveunidludretnlumsmarduiusfumanuuanaiesenig
Vout(Clear sky)ill Vout (Black body)i3 16 11501M1A152AUYDI Vout (Clear sky)ld 0.915291
Taaﬁ'iﬂUmwm'uﬂ"E%u‘umfhﬁ'q;mumiun'Juﬁﬂ;ﬂuﬂma:ﬁmﬂmaaﬂiﬂ%qﬁy'uﬁau
WA nmidaiinnuandeiin 1805 amiesiu Vout (Black body) dm3u
IADUNNTIAY

0.915291+0.04272= 0.958011 Toad

ﬁmfuﬁm%’u“lmﬁaquﬂ%ﬂwu%'&ﬁfh Vout(Block body)in i1 0.958011 TaaduazAVout

: Vout(Blackbody) — Vout(Clearsk
(Clear sky) 0.915291 Taadssannsaunumluauns | =| ~out(Blackbody) — Vout(Clearsky)

Vout(Blackbody) — Vout(Rain)
]
-:; s '] U a ar - " 9/ [
MINNdd  Aredumsmamtsvesdygnusunlauney luanziesiilasaTusavout

(Clear sky) YOUADUNGATN WU

reffnoise reffnoise reffnoise reffnoise reffnoise reffnoise reffnoise  refffnoise reffnoise  reffnoise reﬁ'nme reﬂ‘mse rtﬁ‘nse
0897104 0897104 0917768 0917768 0920657 090977 0897559 091298 092481 0924675 0924675 0897109 0_93(7799
0897104 0890661 0917768 0920657 090977 090977 091298 0939706 0.92481. OSMG'IS 0.9351895 0.897109\ 0930799
5357104 0890661 0917768 0920657 0909:n 0897559 091298 Om 0.92481 0.9246‘75 0935189 0.897109\ 0930799
0897104 0890661 0917768 0920657 090977 0897559 091298 0939706 0.9248! 0.924675‘ 0.935189 0897109 0530799
0897104 0890661 0917768 usmﬁsv 090977 0897559 09i293= 0‘9'.;97!;6- 0_%48] 0.9246‘75' OS};I-@WOMIW 0.930799
0897104 0890661 0917768 0920657 090977 0897559 091298 0939706 092481 0.9246?5\ 0935189 0.897109; 0930799
08971041 0890661 0917768 0920657 090977 0897559 091298 M 0:9248] 0.91;;6—;& 091571789-_0,8_?"09: 093(;?99
0897104 0,893661; 09!7768. 0.520657 090977 0897559 0.91298 0.939706- 09248]‘ 0.924675\ 0.935]89 0.8?7109| 0.930799

0897104 0890661 0917768 0920657 090977 0897559 091208 0939706/ 092481 0924675 0935189 U.SWICDI 0.930799

swiudaynpusunauTian)
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time noise ka

0:00:30 1.754865 0.505556

0:01:22 1.340021 0.500556

0:02:13 0.780577 0.500556

0:03:05 1.319218 0.500556

0:03:57 1.859064 0.500556

0:04:48 0.528167 0.500556

0:05:50 2.050494 0.500556

0:06:52 1.827424 0.500556

0:07:54 1.87454 0.500556

0:08:56 0.850627 0.500556

0:09:58 1.317548  0.500556

0:10:59 1.948978 0.500556

0:12:01 2.086599 0.500556

0:13:03, 0.703805' 0.500556

0:14:05 1.536153 0.500556

0:15:07 1.221144| 0.500556

0:16:09' 0.85597| 0.500556

0:17:11 0.585676 0.500556

0:18:12 0.509428  0.500556

reff noise n cal

0.958011
0.958011
0.958011
0.958011
0.958011
0.958011
0.958011
0.958011
0.958011
0.958011
0.958011
0.958011
0.958011
0,958.011
0.958011
0.958011
0.958011
6.95;(;11
0.958011

top down L A

0.452455 0.796854 0.567802  -0.2458

0.457455  0.38201 1.197495 0.078274

0.457455 0.177435 2.578163 0.41131

0.457455 0.361207 1.266462 0.102592

0.457455 0.901053 0.507689 -0.2944

0.457455 0.429845 1.064234 0.027037

0.457455 1.092483 0.41873 -0.37807

0.457455 0.869413 0.526165 -0.27888

0.457455 0.916529 0.499117 -0.3018

0.457455 0.107384 426 0.62941

0.457455 0.359537 1.272345 0.104605

0.457455° 0.990967| 0.461625' -0.33571

0.457455' 1.128588' 0.405334 -0.39219

0.457455 0.254206, 1.799546. 0.255163

0.457455 0.578142 0.79125' -0.10169/
0.26313‘3;

0.102041] 4483047 0651573,

0.457455 1.738493 . 0.240173

0.457455
0.457455
T

0.457455 0.448583 1.019777 0.00BSOSE

0.372335 1.228612/ 0.089415! !

Time ?A'lTENUﬁ
0:00:30/ -2.45803
o:m:zzi 0.782736
o:oz::sj 4.:7131{)5
0;03:05} 1.025922
oloa:sr 294402
0:04:48, 0.27b3‘f
0:05:50 -3.78066
0:06:52/ -2.78878
0:07:54 -3.01798
o:os:ssi 6.294096
0:09:58; 1.046048
0:10:59 335711

0:13:03 2.551629

0:14:05 -1.01686

0:15:07| 2.401731
bt i

0:16:09 6.515732

0:12:01 -3.92187

[ 0:17:11 0.894146

0:18:12) 0.085054

Yo o o (-1 - ar ar n‘l’
nagaielavimsiunanisnldsunlasvesssdudygiusuniundudidon
=
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WQUAIAY 2544 D3 weuiiuiny 2545 Whinat 11 Wou insuideudumiludtduisuidou
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[
o ar =

iegszaudyg ui Indyadudieiadainu
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05/2001 06/2001 07/2001
1.076177 1.107535
A Vout(Black body) Vout(Black body) \ 1.053046

Vout(Black body)

i

1.033457 Eshs 1.010326
Vout (Clear sky) Vout ( Ciear sky) Vout (Clear sky)
08/2001 1.031376 09/2001 10/2001 1.031376
A
A Vout(Black body) A Vout(Black body) A Vout(Black body)
S 0.988656
> Vv
Vout (Clear sky) Vout (Clear sky) out (Clear sky)
R 1.061637 e ——— 01/2002 1.076177
4 Vout(Black body) 4 Vout(Black body) 4 Vout(Black body)
1.18917 e 7
i 1.033457
Voy ftear sin) Vout (Clear sky) Vout (Clear sky)
03//2002 04/2002
02/2002 1.00772 A "
A Vout(Black body) Vout(Black body) Vout(Black body)
0.965
Vout (Clear sky) Vout (Clear sky) Vout (Clear sky)

-
-

31l 4.15 A1 Vout (Clear sky)uazf1Vout (Black body)yaaifioun199
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v o

unIns3 unlng
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'Yunnuy Ins 2/3/02 Tao Ekavit

'uthuda: Ctrl+d
Columns("K:K").Select
Application.CutCopyMode = False
Selection.Copy
Columns("U:U").Select
ActiveSheet.Paste
Range("Q5").Select
ActiveWindow.WindowState = xIMinimized
Windows("020203AM.xls"). Activate
ActiveWindow.WindowState = xINormal
ActiveSheet.ChartObjects("UHUD1 1"). Activate
Windows("020203AM.xls").SmallScroll ToRight:=3
ActiveWindow, Visible = False
Windows("020203AM.xIs"). Activate
Columns("V:V").Select
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("010923AM A33NUAUATY xIs"). Activate
ActiveWindow.WindowState = xINormal
Range("V1").Select
ActiveSheet.Paste
ActiveWindow.WindowState = xIMaximized
Range("W1").Select

Application.CutCopyMode = False
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ActiveCell.FormulaR1C1 = "top"
Range("W2").Select
ActiveCell.FormulaR1C1 = "=ABS(RC[-1]-RC[-2])"
Range("W2").Select
Selection.Copy
Range("W3:W439").Select
ActiveSheet.Paste
Range("X1").Select
Application.CutCopyMode = False
ActiveCell.FormulaR1C1 = "down"
Range("X2").Select
ActiveCell. FormulaR1C1 = "=ABS(RC[-2]-RC[-4])"
Range("X2").Select
Selection.Copy
Range("X3:X439").Select
ActiveSheet.Paste
ActiveWindow.SmallScroll ToRight:=2
Range("Y1").Select
Application.CutCopyMode = False
ActiveCell. FormulaR1C1 = "L"
Range("Y2").Select
ActiveCell.FormulaR1C1 = "=RC[-2]}/RC[-1]"
Range("Y2").Select
Selection.Copy
Range("Y3:Y439").Select
ActiveSheet.Paste

End Sub

Sub uu 1540

"unlnsa uulns

o

“fuiinunTng 2/3/02 Tau Ekavit



'uthuda: Crrl+f
Range("Z1").Select
ActiveCell.FormulaR1C1 = "A"
Range("Z2").Select
ActiveCell. FormulaR1C1 = "=LOG(RC[-1])"
Range("Z2").Select
Selection.Copy
Range("Z3:7208").Select
ActiveSheet.Paste
Range("AA1").Select
Application.CutCopyMode = False
ActiveCell. FormulaR1C1 = "ATTENUATION"
Range("AA2").Select
ActiveCell.FormulaR1C1 = "=10*RC[-1]"
Range("AA2").Select
Selection.Copy
Range("AA3:AA208").Select
ActiveSheet.Paste
Range("AC8").Select

End Sub

Sub uuIn350)

'uulngs unlng

' tiufinuy Tas 2/3/02 Taw Ekavit

'utluda: Ctrl+g
Columns("S:S").Select
Application.CutCopyMode = False

Selection.Copy



Columns("AC:AC").Select
ActiveSheet.Paste
Columns("AA:AA").Select
Application.CutCopyMode = False
Selection.Cut
Range("AD1").Select
ActiveSheet.Paste

End Sub
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n.2 nlasdmiumsmaundevesdaanasumuluanziesihasaliiaves

o -
Mo
Sub uu1A370

'unlng7 uulng

s <R

"funnu 1ns 8/3/02 Tay Ekavit

*

‘uthuda: Curl+

ActiveWindow.WindowState = xIMinimized
Windows("011101AM.xIs").Activate
ActiveWindow.WindowState = x]Normal
Columns("U:U").Select
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("B1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized

Windows("011102AM .xls").Activate



ActiveWindow.WindowState = xINormal
Columns("U:U").Select

Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("B1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011103AM.xIs").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy

ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate

ActiveWindow. WindowState = xINormal
Range("C1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011104AM.xIs"). Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=13
Columns("U:U").Select
Range("U698").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2"). Activate

ActiveWindow.WindowState = xINormal
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Range("D1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011105AM.xls").Activate
ActiveWindow. WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("E1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011106AM.xIs"). Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy

ActiveWindow. WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("F1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011107AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=14

Columns("U:U").Select

89



Range("U703").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("G1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011108AM.xls").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select

Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("H1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011109AM.xls").Activate
ActiveWindow. WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy

ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("I1").Select

ActiveSheet.Paste
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ActiveWindow.WindowState = xIMinimized
Windows("011110AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=13
Columns("U:U").Select
Range("U698").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow. WindowState = xINormal
Range("J1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011111AM.xIs").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("K1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011112AM.xls").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy

9



ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("L1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011113AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=14
Columns("U:U").Select

Range("U703"). Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow. WindowState = xINormal
Range("M1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011114AM.xls"). Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select

Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("N1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
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Windows("011115AM.xls").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy

ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("O1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011116AM.xls").Activate
ActiveWindow.WindowState = xlNormall
ActiveWindow.SmallScroll ToRight:=13
Columns("U:U").Select

Range("U698"). Activate
Application.CutCopyMode = False
Selection.Copy

ActiveWindow. WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow. WindowState = xINormal
Range("P1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011117AM.xls").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy

ActiveWindow.WindowState = xIMinimized

a3



Windows("Book2"). Activate
ActiveWindow. WindowState = xINormal
Range("Q1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011118AM.xlIs").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow. WindowState = xINormal
Range("R1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011119AM.x1s"). Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=14
Columns("U:U").Select
Range("U703").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("S1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
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Windows("011120AM.xls").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select

Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("T1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011121AM.xls").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy

ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("U1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011122AM.xls"). Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=13
Columns("U:U").Select
Range("U698").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized

Windows("Book2").Activate
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ActiveWindow.WindowState = xINormal
Range("V1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011123AM.xls").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("X1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011124AM.xls").Activate
ActiveWindow.WindowState = xINormal
Columns("U:U").Select
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("X1").Select

ActiveSheet,Paste

ActiveWindow. WindowState = xIMinimized
Windows("011125AM.xIs").Activate
ActiveWindow.WindowState = xINormal

ActiveWindow.SmallScroll ToRight:=14
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Columns("U:U").Select
Range("U703").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("Y1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011126AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=14
Columns("U:U").Select
Range("U703").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow. WindowState = xINormal
Range("Z1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011128 AM.xls"). Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=14
Columns("U:U").Select
Range("U703").Activate
Application.CutCopyMode = False
Selection.Copy



ActiveWindow.WindcwState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("AB1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
Windows("011129AM.xls").Activate
ActiveWindow. WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=14
Columns("U:U").Select
Range("U703").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow. WindowState = xINormal
Range("AC1").Select
ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011130AM.xIs"). Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=14
Columns("U:U").Select
Range("U703").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("AD1").Select

ActiveSheet.Paste
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ActiveWindow.WindowState = xIMinimized
Windows("011131AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.SmallScroll ToRight:=14
Columns("U:U").Select
Range("U703").Activate
Application.CutCopyMode = False
Selection.Copy
ActiveWindow.WindowState = xIMinimized
Windows("Book2").Activate
ActiveWindow.WindowState = xINormal
Range("AE1").Select

ActiveSheet.Paste

End Sub
1.3 Tdsunsuamsumsn Cumulative Yousazmon
Sub un1n360)

"unlnss unlng

o

'gunnu Ins 5/3/02 1aw Ekavit

Ll

'utluda: Cirl+h

ActiveWindow.WindowState = xIMinimized
Windows("011201 AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.LargeScroll Down:=1

ActiveWindow.ScrollRow = 1
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Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("A1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011202AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.LargeScroll Down:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("B1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011203AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.ScrollRow = 1
ActiveWindow.LargeScroll ToRight:=1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate

ActiveWindow.WindowState = xINormal
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Range("C1").Select
ActiveSheet.Paste
ActiveWindow. WindowState = xIMinimized
Windows("011204AM.xlIs").Activate
ActiveWindow. WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow. WindowState = xINormal
Range("D1").Select
ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011205AM.xls").Activate
ActiveWindow. WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("E1").Select
ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011206AM.xls"). Activate
ActiveWindow.WindowState = xINormal

ActiveWindow.WindowState = x]Maximized
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ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.LargeScroll Down:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("F1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011207AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow. WindowState = xIMaximized
ActiveWindow.ScrollRow = 1
ActiveWindow.LargeScroll ToRight:=1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("G1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011208AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
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Windows("sumatt"). Activate
ActiveWindow. WindowState = xINormal
Range("H1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011209AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("I1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011210AM xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.LargeScroll Down:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("J1").Select

ActiveSheet.Paste

ActiveWindow.WindowState = xIMinimized
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Windows("011211AM.xIs"). Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.ScrollRow = 1
ActiveWindow.LargeScroll ToRight:=1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("K1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011212AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow. WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("L1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011213AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1

Columns("AD:AD").Select

104



Selection.Cut

ActiveWindow. WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("M1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011214AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.LargeScroll Down:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("N1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011215AM.xIs"). Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.ScrollRow = 1
ActiveWindow.LargeScroll ToRight:=1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow. WindowState = xINormal

Range("O1").Select
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ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011216AM.xls"). Activate
ActiveWindow. WindowState = xINormal
ActiveWindow.WindowState = x]Maximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("P1").Select
ActiveSheet.Paste
ActiveWindow. WindowState = xIMinimized
Windows("011217AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow. WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow. WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("Q1").Select
ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011218AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized

ActiveWindow.LargeScroll ToRight:=1
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ActiveWindow.LargeScroll Down:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("R1").Select
ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011219AM.xls"). Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.ScrollRow = 1
ActiveWindow.LargeScroll ToRight:=1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("S1").Select
ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011220AM.xlIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow. WindowState = xIMinimized

Windows("sumatt").Activate



ActiveWindow.WindowState = xINormal
Range("T1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011221AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow. WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("U1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011222AM .xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.LargeScroll Down:=1
ActiveWindow.ScrollRow = |
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("V1").Select

- ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized

Windows("011223AM.xIs"). Activate
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ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = x]Maximized
ActiveWindow.ScrollRow = |
ActiveWindow.LargeScroll ToRight:=1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("W1").Select

ActiveSheet.Paste

ActiveWindow. WindowState = xIMinimized
Windows("011224AM.xls"). Activate
ActiveWindow. WindowState = xINormal
ActiveWindow. WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = x]Minimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("X1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011225AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = |
Columns("AD:AD").Select

Selection.Cut
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ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("Y1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011226 AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.LargeScroll Down:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow. WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("Z1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011227AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.ScrollRow = 1
ActiveWindow.LargeScroll ToRight:=1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("AA1").Select

ActiveSheet.Paste
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ActiveWindow.WindowState = xIMinimized
Windows("011228 AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow. WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow.WindowState = xIMinimized
Windows("sumatt").Activate
ActiveWindow.WindowState = xINormal
Range("AB1").Select
ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011229AM.x1s").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow. WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1
ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select
Selection.Cut
ActiveWindow.WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("AC1").Select
ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011230AM.xls").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.LargeScroll ToRight:=1

ActiveWindow.LargeScroll Down:=1
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ActiveWindow.ScrollRow = 1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow. WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("AD1").Select

ActiveSheet.Paste
ActiveWindow.WindowState = xIMinimized
Windows("011231AM.xIs").Activate
ActiveWindow.WindowState = xINormal
ActiveWindow.WindowState = xIMaximized
ActiveWindow.ScrollRow = 1
ActiveWindow.LargeScroll ToRight:=1
Columns("AD:AD").Select

Selection.Cut

ActiveWindow. WindowState = xIMinimized
Windows("sumatt"). Activate
ActiveWindow.WindowState = xINormal
Range("AE1").Select

ActiveSheet.Paste

End Sub
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ABSTRACT

Nowadays,the need for satellite communication
is grow up rapidly, that why. The signal of satellite was
increased to 6/4 GHz in C-band and 14/12 GHz in Ku-
band. However, the new satellite technology, the signal
30/20 GHz in Ka-band was used. So, this paper
concentrated in wave propagation in new comer
technology by focus on the receiving of Ka-band signal
from COMETS, the low earth orbit satellite. First
period of this project start in rainy session for 4 month.
The finding indecated that Becon, the received signal,
had attenuation 8 dB in rainy 300 mm/h. In was the
beginning of the experiment (pilot project) about high
frequency signal analysis; to study the propability to
used the signal in Ka-band in Thailand.

Keywords: Ka-band, Thailand, Wave Propagation,
Becon, Tracking system

I INTRODUCTION

There are a lot of frequency band in a
satellite communication but the most popular is C-
band (6/4 GHz) since 1980 wide bandwidth 500 MHz.
It was the communication via satellite in the
beginning. After need for communication was
increasing, the newer frequency, khown as Ku-band
(14/12GHz) wide bandwidth 500MHz. The adventage
of this band is we can reduce the antenna disk, that
never been before. However, Ku-band have a lot of
factor in propagation such as, the rain can absorb the
wave rebounding in Ionosphere.

Ka-band (30/20GHz) wide bandwidth 1000
MHz is the new choice, we can transmit the signal in
spot beam format and the antenna size is smaller.

Frequency | Bandwidth
VHF3/0-300MHzmessaging
UHF300-1000M Hz

Service

Navigation mobile

L1-2G6HzMolilq, audio broastradiocation

S2-4GHzMobilg and navigation

K-8 GJH @€Y F d x e
Ku 8-14GHzMilitary
K1'2F18G Hz Video broadcast
Ka 27-40GHz Fixed

m/m wave>40GHz Intersatellite

Table 1 Rang of frequency in satellite

The high level of attenuation in Ka-band
come from many factors such as, rain rate, snow and
dust. Moreover, CCIR ranking located Thailand in
zone N ( tropical zone ), known as the plenty of
problem in using high frequency area. If used this
band in Thailand, must study seriously about the
factor that cause effect to communicate.

Ihlt!lll”imrAW BIC DIE|F|IGIH|J|K]JL|M|N|P

t<af oo fsol.7h boled Fabsl . Fabsh:
2

0. 34 K220 kM. F2144.51741Ma 2700011 5P4
Y] 2 S8 o 8 Q1 201 2jo0 211 3 22 36 5
0.0 Spojl 1L 1 TRI1IE 21 33 33 op sl o
0 BB OP 2P S|4 216 0)6 319 5{1 4

I I 2 5 9 b 3
3

0.003142126p 91 444|554 ?tlﬂlSGSl 0300

0.00822P2 !4!701#658355 IJOI.SIII.:DIRD 50

Table 2 CCIR zone
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Figure 1 SSRT Link Margins 97 Availability,
worst-month weather(2]

In Europe and America, Ka-band was
popular and used in wide spread because there are a
lot of satellite to transmit the signal. The Ka-band
frequency are used for cable TV (DTH) in North
America. The benefits of this band we can reduce the
antenna dish, transmit the signal in spot beam format
and make high EIRP in service area. In a while, in
Asia, there are only research and study about Ka-
band because they haven’t got a lot of satellite,
transmit the signal at 30/20 GHz, Especially in Asia
Pacific, there are a lot of factors in attenuation more
than Europe and America.

COMETS|3], satellite used in high frequency
development and research in Japan. It is the low earth
orbit satellite which transmit signal at 23.3875 GHz..

for MiMi-wave and

Ka-band mobile com.

- and Ka-band ICF
teeder links

P
for Ka-band and Forward Beacon
S-band Inter-orbit Com.

Figure 2 Conceptual sketch of COMETS

Inter-Orbit Communications Equipment (ICE)

Frequencyinter-orbit  EKa-band and S-bang

feeder-lifkKa-band

Antennafnter-orbit3.4d m in diameter

~}- feeder-link3 0 m in diameter

Ka-band Forward Becon ( KFB)

FrequenleyF1/F223.p875/23,.540

PolarifzationRH|ICP/LHCP

EllPIT.Ier w 1 0

Table 3 Characteristics of COMETS
(Section Inter-Orbit Communication Equipment) ICE
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II BASIC PHYSICS

An empirically-derived expression for the
total rain attenuation, A(B), experienced on a slant

path, at the elevation angle ¢ is determined from the
specific attenuation a(dB) by[4-7]

_LRr
e sin@ i W

where &= a( f)R"" (dB/ Km)

R = Rain rate (mm/h)

L(R)  =Rain rate dépendent slant path (Km)

a(f) =0.0719atf=20GHz 0.186 at f = 30GHz

b(f)  =1.097 at f= 20 GHz, 1.043 at f = 30 GHz

The rain drops are assumed to be spherical
water drops, which both scatter and absorb energy
from incident radio wave.

Rain attenuation can also determined (up to
10dB)from sky brightness temperature measurements,
which also provide a cross check on the becon-
attenuation measurements. When properly calibrated,
the radiometer measurement gaseous attenuation in
the clear-sky condition, in an absolute sense. During
rain, radiometrically-derived attenuation contains the
contribution due to both gaseous and rain attenuation
Therefore, if the predicate attenuation exceeds a
threshold set for clear-sky conditions, then the
hydrometeor effect ( attenuation to rain ) and the
gaseous attenuation can be separated. The sky-
brightness temperature , Ty, at Ka-band, due largely

to signal absorption, is governed by the following
approximate relationship.

ARD=10Log|—2=T¢ 2)
Tm_Tsky
where[8] T, is the radiated medium

temperature (275K) and T, is the cosmic background
temperature (3K). The attenuation relative to free

-space (AFS) is them computed using

AFS = ACA - AGA 3)

Where AGA is the attenuation due to
gaseous absorption and is to ARD when it is not
raining. When it is raining ARD is dominated by
precipitation absorption and not gaseous absorption. If
ARD exceeds a threshold value of AT, then AGA is
equal to the threshold value. At 20 and 30 GHz the
sky noise temperature is assumed to be 110K .

Exact determination of rain medium
temperature is a subject of further research. At Ka-



band, the super cooled cloud liquid and water-vapor
interaction play a micro-physical role in signal
absorption. The importance of super cooled cloud
liquid in the remote sensing of precipitation, using the
top of atmosphere brightness temperature
measurement in the frequency range 19-85 GHz.

In some applications, such as satellite-uplink
power control, frequency scaling of attenuation is
required. The measurement attenuation, A (dB) at

frequency f;, is used to estimate attenuation,
A, (dB)at £, by using

n
Ay (B =[—‘;i] A (dB) @
1

where n.varies from.1.7-2.2. The value of n depends
on the drops size distribution and, hence, a unique
value of n does not hold throughout a rain event,
because the drop-size distribution changes. Hyslteresis
effect in instantaneous frequency scaling of
attenuation, on 20 and 30 GHz satellite links.

The dynamics of rain induce fading on
satellite radio link is a subject of increasing interest,
for adaptive applications of coding and up link-power
control, in low-margin system such at VSATs.Fade
slope is a measure of the rang of change of
attenuation, and it has the units of dB/sec. One could
assume that the majority of the energy transferred
through two high gain antenna passes through a
volume, defined by the first Fresnal Zone, which a
prolate ellipsoid with a and b as minor and major
axes. If is then possible to evaluate the fade slop, in
terms of rain rate and drop velocity, as following

—\2

_‘E],@ﬂ&dma(mﬁﬂi{f 14t dB3
dt a a

where A(f) = Rain attenuation as a function of time

a( f) andb( f) = defined in (1)
R = Rainrate

= weight average of the drop velocity
a = minor axis of the ellipsoid
b = major axis of the ellipsoid
t = time
Drop terminal velocity range from about 2 to
9 nv/s, for drop sizes from 0.05 to 0.07 cm[8]

111 EXPERIMENT DESIGN

The signal receive system of COMETS, the
low earth orbit satellite, is tracking system [9]. The
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antenna dish can move upon the orbit but each of
orbit route is uncertainly. Thus, the need for using
computer to calculate the orbit is necessary. And put
satellite parameter in program for the accurate result.
This experiment shows methodology in calculate the

satellite orbit in Thailand.(3-4orbits per day).

Reciver system

=

computer#3
Analyzer Rain rate

Fa . F=al

compuler#1 computer#2
Tracking System Analyzer dala

Figure 3 Computer control system
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Figure 4 Whole system

In figure 4, install the tracking system and
rain gauge , located at King Mongkut's Instituteof
Technology Ladkrabang(KMITL), Bangkok, Thailand
(100°48°17” longtitude and 13°4536” latitude) The
computer was to calculate orbit and using time of
satellite. After that, turn the antenna to the calculate
direction and received Becon signal then antenna
follow the satellite orbit until the end of foot-print in
Thailand, the second calculate will occure. The
computer will record signal every second and keep

" rain data altogether.

v EXPERIMENTS RESULTS

The computer record level Becon and rain
rate in second to time can calculate, and random all
data in every minute plot show figure 5.Data of rain
rate maximum can receive to 300 mm/h and level
becon maximun -76 dBm. :



s e RN .
Compair Decon Level amd Noise Level

Figure 5 Display level signal

Normaly, the stand by system in receiver
signal, noise level of frequency is about 93 dBm .In
figure5 show Becon signal receiver at 80 dBm for
month July 16,1998

Altenuation a1 23 IK75 Gllz

T

o
Level Bacon signni(dlim) |

Figure 6 23.045 GHz Becon attenuation

Display attenuation for the month of July
19,1998. The attenuation to 8 dB at rain rate 300
mm/h

V CONCLUSION

The result reveal obviously that rain rate is
the important factor for signal attenuation in using
Ka-band in Thailand. The data record indicate the
signal attenuation decrease to 8 dB in 300 mm of rain
rate, that normaly occure in Tropical area. However,
other factor can effect Ka-band signal then the
experimental and keeping data in a long term must be
continued for the propagation in using Ka-band
frequency in Thailand.
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